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Preface to the Series—Third Edition
I am humbled by the wide praise and acceptance of the last two 
editions of the Handbook of Pharmaceutical Formulations, a 
six-volume series that found home in the R&D laboratories of 
just about every pharmaceutical company, both generic and 
branded, and in the classrooms of pharmaceutical technol-
ogy; and the regulatory agencies used this treatise to compare 
the quality of pharmaceutical products. In creating this work, 
back in 2004, my primary objective was to provide a ready 
source of safe and scalable generic and new pharmaceutical 
formulations that take a long time to develop and incur a sub-
stantial cost, to enable the availability of affordable medicines.

Each of the six volumes in the series has a structured con-
tent. Part I includes regulatory guidance, formulation steps, 
references to active ingredients and excipients, and a self-
audit guidance for cGMP compliance. Chapters of common 
interest to all volumes are distributed across the six volumes, 
such as the formulations for coating solutions are presented in 
Volume 5 (OTC), though they are also pertinent to Volume 1 
(Compressed Dosage Forms), and global bioequivalence test-
ing guidelines are provided in Volume 4 (Semisolids), though 
they apply to all volumes. Part II includes scalable formula-
tions and Part III, where applicable, other general formula-
tions. The appendices include a listing of excipients used in 
FDA approved products and a cGMP compliance self-testing 
tool. Whereas the main focus of the guidance provided in the 
handbook pertains to compliance with FDA requirements, 
these apply equally to EU requirements, and, as a result, to 
any global agency.

The third edition also gets several significant additions; 
now each volume includes a self-audit template, several chap-
ters advising how to stay cGMP compliant, including a listing 
of most common FDA citations to look out for in the audits, a 
global regulatory focus and an updated list of excipients and 
the level of their incorporation in the FDA-approved products. 
The number of formulations is also increased, and the OTC 
volume now contains several cosmetic formulations, and the 

semisolid product volume also includes details on chewing 
gum delivery systems. 

The updating of formulations is always cumulative as 
there is little need to remove any formulation provided previ-
ously—if it was right then, it shall remain good now. However, 
a variety of new drug delivery systems have evolved since the 
second edition was published, so I have included more details 
on these formulations, although some of these may not be 
available to practice due to possible limitations on the intel-
lectual property.

As always, I advise the formulators to be aware of any 
intellectual property infringements as I cannot provide a 
guarantee to this effect.

Finally, I wish to acknowledge the leaders of the pharma-
ceutical world, to whom each of the volumes is dedicated. 
I have made a few changes to those whom the volumes are 
dedicated, to recognize those who have since passed away; 
they provided a role model to me and thousands of leaders 
and students of pharmacy over the decades of their careers. 
They are gone, but not without leaving an indelible mark on 
the profession.

I also consider myself fortunate to have the sponsorship 
and assistance of the great folks at the CRC Press, more 
particularly Jessica Poile and Hilary LaFoe. The teams at 
the CRC Press were very kind to put up with my redundant 
changes to the manuscript and were extremely generous in 
their advice in balancing the scientific and practical knowl-
edge and, above all, making sure that the book was framed 
and published in the highest professional presentation. As 
always, I take responsibility for any mistakes and errors in 
my writing, and I am always open to suggestions by the read-
ers to make future editions. I can be contacted at niazi@
niazi.com.

Sarfaraz K. Niazi, Ph. D.
Deerfield, Illinois, U.S.A.



http://taylorandfrancis.com
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Preface to the Series—Second Edition
The science and the art of pharmaceutical formulation keeps 
evolving as new materials, methods, and machines become 
readily available to produce more reliable, stable, and release-
controlled formulations. At the same time, globalization of 
sourcing of raw and finished pharmaceuticals brings chal-
lenges to regulatory authorities and results in more frequent 
revisions to the current good manufacturing practices, regula-
tory approval dossier requirements, and the growing need for 
cost optimization. Since the publication of the first edition of 
this book, a lot has changed in all of these areas of importance 
to pharmaceutical manufacturers. The second edition builds 
on the dynamic nature of the science and art of formulations 
and provides an evermore useful handbook that should be 
highly welcomed by the industry, the regulatory authorities, 
as well as the teaching institutions.

The first edition of this book was a great success as it 
brought under one umbrella the myriad of choices available 
to formulators. The readers were very responsive and com-
municated with me frequently pointing out to the weaknesses 
as well as the strengths of the book. The second edition totally 
revised attempts to achieve these by making major changes to 
the text, some of which include:

 1. Complete, revised errors corrected and subject mat-
ter reorganized for easy reference. Whereas this 
series has six volumes differentiated on the basis of 
the type of dosage form and a separate inclusion of 
the U.S. OTC products, ideally the entire collection 
is needed to benefit from the myriad of topics relat-
ing to formulations, regulatory compliance, and dos-
sier preparation.

 2. Total number of pages is increased from 1684 
to 2726.

 3. Total number of formulations is expanded by about 
30% with many newly approved formulations.

 4. Novel formulations are now provided for a variety 
of drugs; these data are collected from the massive 
intellectual property data and suggest toward the 
future trend of formulations. While some of these 
formulations may not have been approved in the 
United States or Europe, these do provide additional 
choices, particularly for the NDA preparation. As 
always, it is the responsibility of the manufacturer 
to assure that the intellectual property rights are not 
violated.

 5. A significant change in this edition is the inclusion 
of commercial products; while most of this informa-
tion is culled out from the open source such as the 
FOIA (http://www.fda.gov/foi/default.htm), I have 
made attempts to reconstruct the critical portions 
of it based on what I call the generally acceptable 
standards. The drug companies are advised to assure 
that any intellectual property rights are not violated 

and this applies to all information contained in this 
book. The freedom of information act (FOIA) is an 
extremely useful conduit for reliable information and 
manufacturers are strongly urged to make use of this 
information. Whereas this information is provided 
free of charge, the process of obtaining the informa-
tion may be cumbersome, in which case, commercial 
sources of these databases can prove useful, particu-
larly for the non-U.S. companies.

 6. Also included are the new Good Manufacturing 
Guidelines (2007) with amendments (2008) for the 
United States and similar updates for European 
Union and WHO; it is strongly urged that the com-
panies discontinue using all old documents as there 
are significant changes in the revised form, and 
many of them are likely to reduce the cost of GMP 
compliance.

 7. Details on design of clean rooms is a new entry that 
will be of great use to sterile product manufactur-
ers; whereas the design and flow of personnel and 
material flow is of critical nature, regulatory agen-
cies view these differently and the manufacturer 
is advised always to comply with most stringent 
requirements.

 8. Addition of a self-auditing template in each volume 
of the series. While the cGMP compliance is a com-
plex issue and the requirements diversified across 
the globe, the basic compliance remains universal. I 
have chosen the European Union guidelines (as these 
are more in tune with the ICH) to prepare a self-audit 
module that I recommend that every manufacturer 
adopt as a routine to assure GMP compliance. In 
most instances reading the template by those respon-
sible for compliance with keep them sensitive to the 
needs of GMP.

 9. OTC products cross-referenced in other volumes 
where appropriate. This was necessary since the 
regulatory authorities worldwide define this class of 
drug differently. It is important to iterate that regard-
less of the prescription or the OTC status of a prod-
uct, the requirements for compliance with the cGMP 
apply equally.

 10. OTC monograph status is a new section added to the 
OTC volume and this should allow manufacturers to 
chose appropriate formulations that may not require 
a filing with the regulatory agencies; it is important 
to iterate that an approved OTC monograph includes 
details of formulation including the types and quan-
tities of active drug and excipients, labeling, and 
presentation. To qualify the exemption, the manufac-
turer must comply with the monograph in its entirety. 
However, subtle modifications that are merely cos-
metic in nature and where there is an evidence that 
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the modification will not affect the safety and effi-
cacy of the products can be made but require prior 
approval of the regulatory agencies and generally 
these approvals are granted.

 11. Expanded discussion on critical factors in the man-
ufacturing of formulations provided; from basic 
shortcuts to smart modifications now extend to all 
dosage forms. Pharmaceutical compounding is one 
of the oldest professions and whereas the art of 
formulations has been relegated to more objective 
parameters, the art nevertheless remains. An expe-
rienced formulator, like an artist, would know what 
goes with what and why; he avoids the pitfalls and 
stays with conservative choices. These sections of 
the book present advice that is time tested, although 
it may appear random at times; this is intended for 
experienced formulators.

 12. Expanded details on critical steps in the manufactur-
ing processes provided but to keep the size of the 
book manageable, and these are included for proto-
type formulations. The reader is advised to browse 
through similar formulations to gain more insight. 
Where multiple formulations are provided for the 
same drug, it intended to show the variety of pos-
sibilities in formulating a drug and whereas it per-
tains to a single drug, the basic formulation practices 
can be extended to many drugs of same class or even 
of diversified classes. Readers have often requested 
that more details be provided in the Manufacturing 
Direction sections. Whereas sufficient details are 
provided, this is restricted to prototype formula-
tions to keep the size of the book manageable and to 
reduce redundancy.

 13. Addition of a listing of approved excipients and the 
level allowed by regulatory authorities. This new 
section allows formulators a clear choice on which 
excipients to choose; the excipients are reported in 
each volume pertaining to the formulation type cov-
ered. The listing is drawn from the FDA-approved 
entities. For the developers of an ANDA, it is critical 
that the level of excipients be kept within the range 
generally approved to avoid large expense in justi-
fying any unapproved level. The only category for 
which the listing is not provided separately is the 
OTC volume since it contains many dosage forms 
and the reader is referred to dosage form-specific 
title of the series. The choice of excipients forms 
keeps increasing with many new choices that can 
provide many special release characteristics to the 
dosage forms. Choosing correct excipients is thus 
a tedious exercise and requires sophisticated multi-
variate statistical analysis. Whereas the formulator 
may choose any number of novel or classical compo-
nents, it is important to know the levels of excipients 
that are generally allowed in various formulations to 
reduce the cost of redundant exercises; I have there-
fore included, as an appendix to each volume, a list 

of all excipients that are currently approved by the 
U.S. FDA along their appropriate levels. I suggest 
that a formulator consult this table before deciding 
on which level of excipient to use; it does not mean 
that the excipient cannot be used outside this range 
but it obviates the need for a validation and lengthy 
justification studies in the submission of NDAs.

 14. Expanded section on bioequivalence submission 
was required to highlight the recent changes in these 
requirements. New entries include a comprehensive 
listing of bioequivalence protocols in abbreviated 
form as approved by the U.S. FDA; these descrip-
tions are provided in each volume where pertinent. 
To receive approval for an ANDA, an applicant must 
generally demonstrate, among other things, equiva-
lence of the active ingredient, dosage form, strength, 
route of administration and conditions of use as the 
listed drug, and that the proposed drug product is 
bioequivalent to the reference listed drug [21 USC 
355(j)(2)(A); 21 CFR 314.94(a)]. Bioequivalent drug 
products show no significant difference in the rate 
and extent of absorption of the therapeutic ingredient 
[21 U.S.C. 355(j)(8); 21 CFR 320.1(e)]. BE studies are 
undertaken in support of ANDA submissions with 
the goal of demonstrating BE between a proposed 
generic drug product and its reference listed drug. 
The regulations governing BE are provided at 21 CFR 
in part 320. The U.S. FDA has recently begun to pro-
mulgate individual bioequivalence requirements. To 
streamline the process for making guidance available 
to the public on how to design product-specific BE 
studies, the U.S. FDA will be issuing product-specific 
BE recommendations (www.fda.gov/cder/ogd/index.
htm). To make this vital information available, an 
appendix to each volume includes a summary of all 
currently approved products by the U.S. FDA where 
a recommendation on conducting bioequivalence 
studies is made available by the U.S. FDA. When 
filing an NDA or an ANDA, the filer is faced with 
the choice of defending the methods used to justify 
the bioavailability or bioequivalence data. The U.S. 
FDA now allows application for waiver of bioequiva-
lence requirement; a new chapter on this topic has 
been added along with details of the dissolution tests, 
where applicable, approved for various dosage forms.

 15. Dissolution testing requirements are included for all 
dosage forms where this testing is required by the 
FDA. Surrogate testing to prove efficacy and compli-
ance is getting more acceptance at regulatory agen-
cies; in my experience, a well-designed dissolution 
test is the best measure of continuous compliance. 
Coupled with chapters on waivers of bioequiva-
lence testing, this information on dissolution test-
ing should be great value to all manufacturers; it is 
recommended that manufacturers develop their own 
in-house specifications, more stringent than those 
allowed in these listings and the USP.

http://www.fda.gov
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 16. Best-selling products (top 200 prescription products) 
are identified with an asterisk and a brand name where 
applicable; in all instances, composition of these prod-
ucts is provided and formulation of generic equiva-
lents. Despite the vast expansion of pharmaceutical 
sales and shifting of categories of blockbuster drugs, 
basic drugs affecting gastrointestinal tract, vascular 
system, and brain remain most widely prescribed.

 17. Updated list of approved coloring agents in the 
United States, Canada, European Union, and Japan 
is included to allow manufactures to design products 
for worldwide distribution.

 18. Tablet-coating formulations that meet worldwide 
requirements of color selection are included in the 
Volume 1 (compressed solids) and Volume 5 (OTC) 
because these represent the products often coated.

 19. Guidelines on preparing regulatory filings are now 
dispersed throughout the series depending on where 
these guidelines are more crucial. However, the 
reader would, as before, need access to all volumes 
to benefit from the advice and guidelines provided.

As always, comments and criticism from the readers are 
welcomed and these can be sent to me at Niazi@pharmsci.
com or Niazi@niazi.com. I would try to respond to any inqui-
ries requiring clarification of the information enclosed in 
these volumes.

I would like to express deep gratitude to Sherri R. 
Niziolek and Michelle Schmitt-DeBonis at Informa, the 
publisher of this work, for seeing an immediate value to the 
readers in publishing the second edition of this book and 
allowing me enough time to prepare this work. The diligent 
editing and composing staff at Informa, particularly Joseph 
Stubenrauch, Baljinder Kaur and others are highly appreci-
ated. Regardless, all errors and omissions remain altogether 
mine.

In the first edition, I had dedicated each volume to one of 
my mentors; the second edition continues the dedication to 
these great teachers.

Sarfaraz K. Niazi, Ph.D.
Deerfield, Illinois, U.S.A.
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Preface to the Series—First Edition
No industry in the world is more highly regulated than the 
pharmaceutical industry because of potential threat to a 
patient’s life from the use of pharmaceutical products. The 
cost of taking a new chemical entity (amortized over the cost 
of all molecules racing) to final regulatory approval is a stag-
gering $800 million, making the pharmaceutical industry one 
of the most research-intensive industries in the world. In the 
year 2004, it is anticipated that the industry will spend about 
$20 billion on research and development. The generic mar-
ket of drugs as the new entities come off patent is one of the 
fastest growing segments of the pharmaceutical industry, with 
every major multinational company having a significant pres-
ence in this field.

Whereas many stages of new drug development are inher-
ently constrained with time, the formulation of drugs into 
desirable dosage forms remains an area where expediency 
can be practiced with appropriate knowledge by those who 
have mastered the skills of pharmaceutical formulations. The 
Handbook of Pharmaceutical Manufacturing Formulations is 
the first major attempt to consolidate the available knowledge 
about formulations in a comprehensive, and by nature a rather 
voluminous, presentation.

The book is divided into six volumes, based strictly on 
the type of formulation science involved in the development 
of these dosage forms: sterile products, compressed solids, 
uncompressed solids, liquid products, semisolid products, and 
OTC products. The separation of OTC products even though 
they may easily fall into one of the other five categories is 
made to comply with the industry norms of separate research 
divisions for OTC products. Sterile products require skills 
related to sterilization of product, and of less importance 
is the bioavailability issue, which is an inherent problem of 

compressed dosage forms. These types of considerations have 
led to the classification of products into these six categories.

Each volume includes a description of regulatory filing 
techniques for the formulations described. Also included are 
the current regulatory guidelines on cGMP compliance spe-
cific to the dosage form. Advice is offered on how to scale up 
the production batches.

It is expected that formulation scientists will use this infor-
mation to benchmark their internal development protocols 
and cut the race to file short by adopting formulae that have 
survived the test of time. Many of us who have worked in the 
pharmaceutical industry suffer from a close paradigm when 
it comes to selecting formulations—”not invented here” per-
haps reigns in the mind of many seasoned formulations scien-
tists subconsciously when they prefer to choose only a certain 
platform for development. It is expected that with the quick 
review of possibilities available to formulate made available 
in this book, scientists will benefit from the experience of 
others.

For the teachers of formulation sciences, this series offers a 
wealth of information. Whether it is a selection of a preserva-
tive system or the choice of a disintegrant, the series offers a 
wide choice to study and rationalize.

Many have assisted me in the development of this work 
that has taken years to compile, and I thank scores of my 
graduate students and colleagues for their help. A work of this 
size cannot be produced without errors, although I hope that 
these errors do not distract the reader from the utility of the 
book. I would sincerely appreciate if readers point out these 
mistakes for corrections in future editions.

Sarfaraz K. Niazi, Ph.D.
Deerfield, Illinois, U.S.A.
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Preface to the Volume—First Edition
Compressed solids present one of the greatest challenges to 
formulation scientists, as they offer remarkable marketing 
opportunities to marketers. A solid oral dosage form is easy 
to ingest, is relatively more stable than other dosage forms 
(longer shelf life), and with it, opportunities to design deliv-
ery profiles to meet specific therapeutic requirements are 
offered. As a result, almost two-thirds of all dosage forms fall 
into this category. The challenge in formulating these prod-
ucts includes finding an optimum medium of compromises 
that will ensure releases of an active drug at the most desired 
and consistent rate. The formulation components and process 
of manufacturing thus take pivotal importance. As a result, 
the formulations provided in this volume offer a rare oppor-
tunity for formulators to start with an optimal composition. 
Described in this volume are formulations for over 200 of the 
most widely used drugs for all types of release profiles.

The most significant issues in the formulation of com-
pressed solids are related to bioequivalence. Over the past 
quarter of a century, the science of evaluating equivalence of 
products has taken a greater emphasis on testing in human 
subjects. Although they are expensive to conduct, such tri-
als are now routine, requiring frequent evaluation during 
the development phases and before marketing new entities. 
Most frequently, trials are required when establishing generic 
equivalences. The U.S. FDA may require additional biostud-
ies if there is a change in the manufacturing site or even a 
change in the specification of a raw material. This aspect of 
formulation development clearly differentiates the compressed 
solids category; as a result, chapter 1 in the book deals with 
the guidelines for bioavailability and bioequivalence testing 
of pharmaceutical products. Noteworthy are the changes pro-
posed in this guideline from what is the currently accepted 
methodology; for example, what was long considered neces-
sary, the multiple-dose studies of modified release products, 
will yield to single-dose studies, which are considered more 
discriminating. The manufacturers are particularly reminded 
to understand the changes in the requirements of bioavailabil-
ity and bioequivalence studies that are on the horizon.

The formulation of compressed solids involves a highly 
intricate series of events, from the characterization of the 
active pharmaceutical ingredient, to the choice of excipients, 
to the selection of processing, compression, and coating equip-
ment and packaging systems appropriate for the specific drug 
and the dosage form. In chapter 2 of this volume, we highlight 
what the manufacturers need to be aware of in establishing a 
manufacturing process based on the formulations presented.

In other volumes of this series, details are provided on 
various other issues that pertain to the manufacturing of com-
pressed solids, including validation issues, compliance with 
cGMP, laboratory guidelines, etc. The reader is referred to the 
other volumes for further understanding of the subject matter.

Compressed solids or tablets are usually applied with coat-
ings, mainly aqueous film coatings, for many reasons, from 

aesthetics to imparting higher physical-chemical stability. 
Coating technology is a separate science. Fortunately, the 
major suppliers of equipment, such as Accela-Cota® and 
Glatt® and coating materials such as Colorcon® and Rohm®, 
are very helpful in establishing coating parameters and choos-
ing the right coating materials and formulations. A large num-
ber of coating formulations are listed in a separate section in 
this book, including sugar coating, film coating, and enteric 
coatings. With such a wide variety available, coating steps are 
omitted from all formulations where coating is recommended. 
Instead, the reader is referred to the appropriate section of the 
book to make an appropriate choice.

The formulations are presented with a scale for each unit, 
per tablet; and quantities are expressed for 1000 tablets. It 
is customary for manufacturers to scale formulas for a spe-
cific weight, such as 100 or 1000 kg, to match mixing vessel 
requirements. This can be done roughly by multiplying the 
weight of each tablet by the quantity desired to calculate the 
size of the batch. Remember that the actual yield may be dif-
ferent because of differences in the scale and quantity, due to 
differences in the chemical forms of the drugs used, excesses 
added, and losses of moisture during manufacturing. Further, 
the adjustment of quantity based on the potency of the raw 
material, where pertinent, changes the quantity requirements.

A distinctive feature of this volume is the identification 
and inclusion of the most popular prescription products. 
The 200 most widely prescribed drugs (by brand name) are 
marked with a bracketed number to indicate their rankings. 
These data are derived from over 3 billion prescriptions filled 
during 2002 in the United States, comprising the majority 
of the U.S. prescription market. Because in some instances 
more than one brand name is prescribed, only the top brand 
is listed; therefore, the total number of chemical equivalents 
is less than 200. The compressed solids represent more than 
an 80% share of this list, therefore expounding the need to 
elaborate this list in this particular volume. Obviously, for a 
generic manufacturer, it would be advantageous to enter the 
market with products that have a wide market, not necessar-
ily the largest margin, and this list will further help in the 
selection of products. It is noteworthy that in the prepara-
tion of an ANDA (Abbreviated New Drug Application), it is 
important for both regulatory and scientific reasons to keep 
the selection of excipients as close as possible to the innova-
tor’s product. The listing provided here includes every excipi-
ent used in the innovator listing. Whereas, in most instances, 
sufficient details are provided to assist in the formulation of a 
generic equivalent with exact quantities of excipients and con-
ditions appropriate for processing, the examples provided for 
other drugs of similar types should be sufficient for an astute 
formulator to quickly develop these formulations. However, 
should there be a need for assistance in finalizing the formula-
tion, the reader is invited, without any obligation, to write to 
the author at niazi@pharmsci.com.
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I am grateful to CRC Press for taking this lead in pub-
lishing what is possibility the largest such work in the field 
of pharmaceutical products. It has been a distinct privilege 
to have known Mr. Stephen Zollo, the senior editor at CRC 
Press, for many years. Stephen has done more than any editor 
can to encourage me to complete this work on a timely basis. 
The editorial assistance provided by the CRC Press staff was 
exemplary, particularly the help given by Erika Dery, Joette 
Lynch, and others at CRC Press. Although much care has 
gone into correcting errors, any errors remaining are alto-
gether mine. I would appreciate it if the readers bring these 
errors to my attention so that they can be corrected in future 
editions of this volume (niazi@pharmsic.com).

This book is dedicated to Sidney Riegelman, who was 
born July 19, 1921, in Milwaukee, Wisconsin. He attended 
the University of Wisconsin, graduating with a Bachelor of 
Science degree in pharmacy in 1944 and a Ph.D. in pharmacy 
in 1948. Following his graduate work, Sid joined the faculty 
of the School of Pharmacy at the University of California at 
San Francisco. In 1958, Sid published a series of papers with 
graduate student Wilfred Crowell, which appeared in the sci-
entific edition of the Journal of the American Pharmaceutical 
Association under the major heading of “The Kinetics of 
Rectal Absorption.” For these studies, Sid was awarded the 
Ebert Prize in 1959, which recognized Sid’s publications 
as the best work published in the journals of the American 
Pharmaceutical Association during the year 1958. Sid’s con-
tributions to pharmaceutical sciences, particularly in the 
field of pharmacokinetics, earned him a revered place in the 

profession. On April 4, 1981, Sid drowned while scuba diving 
with his wife at Salt Point, California, a coastal area just north 
of San Francisco. At the University of California, a plaque 
is dedicated to Sid “by his graduate students, who honor his 
scientific achievements and excellence, his inspirations and 
contagious enthusiasm in research and teaching. We shall 
always remember Sid as our mentor, scientific father and most 
importantly, as our beloved friend and confidant.”

I had the distinct privilege, both during my graduate stud-
ies and later as a faculty member teaching biopharmaceutics 
and pharmacokinetics, to interact with Sid. When my book, 
Textbook of Biopharmaceutics and Clinical Pharmcokinetics, 
was published, Sid called to congratulate me. It was like 
receiving a call from God—that is how he was revered in the 
profession. I remember vividly how he would argue in semi-
nars while appearing to be dozing off during the presentation. 
Sid was a giant: a scientist, a scholar, and, above all, a loving 
human being. When a professional crisis arose, I called Sid 
for advice. Instead of telling me what I should do, Sid told 
me a story about his childhood: “Sarf, my brother was much 
stronger than I and every time he would run into me, he would 
take a jab at me, and when I would return his jab, he would 
knock me down. I complained about this to my father, and my 
father advised me not to return the jabs. My brother became 
so frustrated, he started jabbing others.” I have never forgot-
ten his advice.

Sarfaraz K. Niazi, Ph.D.
Deerfield, Illinois, U.S.A.
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Bioequivalence Testing
Rationale and Principles

I.  BACKGROUND

The bioavailability of a drug is controlled by three factors, 
namely:

• The rate and extent of release of the drug from the 
dosage form

• Its subsequent absorption from the solution state
• The biotransformation during the process of 

absorption

In all quantitative determinations of bioavailability, con-
centration is measured in blood, plasma, and urine. Plasma 
concentrations following the oral administration of a drug 
assume four sequential phases depending on the magnitude of 
absorption and elimination:

 1. Absorption > elimination
 2. Absorption = elimination
 3. Absorption < elimination
 4. Absorption = elimination = 0

The shape of the plasma concentration profile depends on 
the relative rates of absorption and elimination, and thus, the 
plasma concentration profiles may be quite different with dif-
ferent routes of administration. Intravenous and sometimes 
intramuscular routes yield an early peak due to fast or almost 
instantaneous absorption, whereas oral, subcutaneous, rectal, 
and other routes may show delayed peaks due to slower rates 
of absorption. It should be noted that the rate of elimination is 
considered constant since it depends primarily on the specific 
nature of the active drug ingredient.

The purpose of bioavailability studies is to demonstrate 
therapeutic equivalence. However, depending on the mecha-
nism of action, more meaningful comparisons can be made 
from such parameters as peak plasma concentration or the 
time to reach peak plasma concentration. For example, in the 
case of antibiotics, it is important to know how soon the mini-
mum inhibitory concentration is reached and maintained. 
The choice of single-dose versus multiple-dose study depends 
on the mechanism of drug action. For example, antidepres-
sants such as imipramine show delayed action, a character-
istic of many psychotropic and antihypertensive agents. In 
these instances, a new product should be judged for its quality 
from repeated administration, because in these examples, the 
peak concentration or time to peak concentration is relatively 
unimportant. It is therefore important to isolate the clini-
cally important parameter, but in all instances, the area under 
the curve (AUC) must be monitored, since it represents the 

proportionality to the total amount of drug eliminated from 
the body and hence, absorbed.

The estimation of bioavailability from plasma concentra-
tion profiles requires a thorough understanding of the nature 
of plasma-level profiles. For example, a higher or earlier peak 
does not necessarily mean greater overall absorption than 
from a product giving a smaller or delayed peak. The total 
absorption of drugs is, therefore, proportional not only to the 
plasma concentrations achieved but also to the length of time 
these concentrations persist in the blood. One parameter that 
characterizes this aspect is the area under the plasma concen-
tration versus time profile.

The major contribution to the AUC for a fast-absorbed 
formulation is due to the high peak concentration, whereas 
for a slowly absorbed formulation, the area is mainly because 
of sustained or prolonged plasma concentration. It should be 
noted that the area under the plasma concentration versus 
time profile is only proportional to the total amount of drug 
absorbed and cannot be used to determine the actual amount 
of drug administered unless it is compared with a known stan-
dard, whereby the extent of absorption is either measured by 
other methods or assumed to be 100%, as in the case of intra-
venous administration.

The in vivo bioavailability of a drug product is measured 
if the product’s rate and extent of absorption, as determined 
by comparison of measured parameters, for example, con-
centration of the active drug ingredient in the blood, urinary 
excretion rates, or pharmacological effects, do not indicate a 
significant difference from the reference material’s rate and 
extent of absorption. For drug products that are not intended 
to be absorbed into the bloodstream, bioavailability may be 
assessed by measurements intended to reflect the rate and 
extent to which the active ingredient or active moiety becomes 
available at the site of action.

Statistical techniques used in establishing bioequivalence 
shall be of sufficient sensitivity to detect differences in the 
rate and extent of absorption that are not attributable to sub-
ject variability.

A drug product that differs from the reference material in 
its rate of absorption, but not in its extent of absorption, may 
be considered to be bioavailable if the difference in the rate 
of absorption is intentional, is appropriately reflected in the 
labeling, is not essential to the attainment of effective body 
drug concentrations on chronic use, and is considered medi-
cally insignificant for the drug product.

Two drug products will be considered bioequivalent drug 
products if they are pharmaceutical equivalents or pharma-
ceutical alternatives whose rate and extent of absorption do 
not show a significant difference when administered at the 

Handbook of Pharmaceutical Manufacturing Formulations, 3e: Volume 1 Regulatory and Manufacturing Considerations



4 Handbook of Pharmaceutical Manufacturing Formulations, 3e: Volume 1 

same molar dose of the active moiety under similar experi-
mental conditions as either a single dose or multiple doses. 
Some pharmaceutical equivalents or pharmaceutical alterna-
tives may be equivalent in the extent of their absorption but 
not in their rate of absorption and yet may be considered bio-
equivalent, because such differences in the rate of absorption 
are intentional and are reflected in the labeling, are not essen-
tial to the attainment of effective body drug concentrations on 
chronic use, and are considered medically insignificant for the 
particular drug product studied.

II. EVIDENCE TO MEASURE BIOEQUIVALENCE

In vivo bioequivalence may be determined by one of sev-
eral direct or indirect methods. The selection of the method 
depends upon the purpose of the study, the analytical method 
available, and the nature of the drug product. Bioequivalence 
testing should be conducted using the most appropriate 
method available for the specific use of the product.

The preferred hierarchy of bioequivalence studies (in 
descending order of sensitivity) is the blood-level study, 
pharmacologic end-point study, and clinical end-point study. 
When absorption of the drug is sufficient to measure drug 
concentration directly in the blood (or other appropriate bio-
logical fluids or tissues), and systemic absorption is relevant 
to the drug action, then a blood (or other biological fluid or 
tissue)-level bioequivalence study should be conducted. The 
blood-level study is generally preferred above all others as the 
most sensitive measure of bioequivalence. The sponsor should 
provide justification for choosing either a pharmacologic or a 
clinical end-point study over a blood-level (or other biological 
fluids or tissues) study.

When the measurement of the rate and extent of absorption 
of the drug in biological fluids cannot be achieved or is unre-
lated to drug action, a pharmacologic end-point (i.e., a drug-
induced physiologic change which is related to the approved 
indications for use) study may be conducted. Lastly, in order 
of preference, if drug concentrations in blood (or fluids or tis-
sues) are not measurable or are inappropriate, and there are 
no appropriate pharmacologic effects that can be monitored, 
then a clinical end-point study may be conducted, comparing 
the test (generic) product with the reference (pioneer) product 
and a placebo (or negative) control.

Bioavailability may be measured, or bioequivalence may 
be demonstrated, by several in vivo and in vitro methods. The 
Food and Drug Administration (FDA) may require in vivo or 
in vitro testing, or both, to measure the bioavailability of a 
drug product or establish the bioequivalence of specific drug 
products. Information on bioequivalence requirements for 
specific products is included in the current edition of FDA’s 
publication “Approved Drug Products with Therapeutic 
Equivalence Evaluations” and any current supplement to the 
publication. The selection of the method used to meet an in 
vivo or in vitro testing requirement depends upon the pur-
pose of the study, the analytical methods available, and the 
nature of the drug product. The following in vivo and in vitro 
approaches, in descending order of accuracy, sensitivity, and 

reproducibility, are acceptable for determining the bioavail-
ability or bioequivalence of a drug product:

• An in vivo test in humans in which the concentration 
of the active ingredient or active moiety, and when 
appropriate, its active metabolite(s), in whole blood, 
plasma, serum, or other appropriate biological fluid 
is measured as a function of time. This approach is 
particularly applicable to dosage forms intended to 
deliver the active moiety to the bloodstream for sys-
temic distribution within the body.

• An in vitro test that has been correlated with and is 
predictive of human in vivo bioavailability data.

• An in vivo test in humans in which the urinary 
excretion of the active moiety, and when appropri-
ate, its active metabolite(s), is measured as a func-
tion of time. The intervals at which measurements 
are taken should ordinarily be as short as possible so 
that the measure of the rate of elimination is as accu-
rate as possible. Depending on the nature of the drug 
product, this approach may be applicable to highly 
metabolized drugs. This method is not appropriate 
where urinary excretion is not a significant mecha-
nism of elimination.

• An in vivo test in humans in which an appropriate 
acute pharmacological effect of the active moiety, 
and when appropriate, its active metabolite(s), is 
measured as a function of time, if such effect can 
be measured with sufficient accuracy, sensitivity, 
and reproducibility. This approach is applicable 
only when appropriate methods are not available 
for measurement of the concentration of the moiety, 
and when appropriate, its active metabolite(s), in 
biological fluids or excretory products, but a method 
is available for the measurement of an appropriate 
acute pharmacological effect. This approach may be 
particularly applicable to dosage forms that are not 
intended to deliver the active moiety to the blood-
stream for systemic distribution.

• Well-controlled clinical trials that establish the 
safety and effectiveness of the drug product, for pur-
poses of measuring bioavailability, or appropriately 
designed comparative clinical trials, for purposes 
of demonstrating bioequivalence. This approach is 
the least accurate, sensitive, and reproducible of the 
general approaches for measuring bioavailability 
or demonstrating bioequivalence. For dosage forms 
intended to deliver the active moiety to the blood-
stream for systemic distribution, this approach may 
be considered acceptable only when analytical meth-
ods cannot be developed to permit the use of one of 
the approaches outlined previously. This approach 
may also be considered sufficiently accurate for mea-
suring bioavailability or demonstrating bioequiva-
lence of dosage forms intended to deliver the active 
moiety locally (for example, topical preparations for 
the skin, eye, and mucous membranes; oral dosage 
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forms not intended to be absorbed, for example, an 
antacid or radiopaque medium; and bronchodilators 
administered by inhalation) if the onset and duration 
of pharmacological activity are defined.

• A currently available in vitro test acceptable to FDA 
(usually a dissolution rate test) that ensures human in 
vivo bioavailability.

• Any other approach deemed adequate by FDA to 
measure bioavailability or establish bioequivalence.

FDA may require in vivo testing in humans of a product at any 
time if the agency has evidence that the product

• May not produce therapeutic effects comparable to a 
pharmaceutical equivalent or alternative with which 
it is intended to be used interchangeably

• May not be bioequivalent to a pharmaceutical equiv-
alent or alternative with which it is intended to be 
used interchangeably

• Has greater than anticipated potential toxicity related 
to pharmacokinetic or other characteristics

A list of therapeutic, pharmacokinetic, and physicochemical 
factors has been compiled to classify which product needs 
demonstration of bioequivalence by in vivo testing (Table 1.1). 
A large number of drugs have been classified in this category 
(Table 1.2). All enteric-coated and controlled-release dosage 
forms of any solid oral dosage form require in vivo bioavail-
ability testing. It is generally suggested that if more than 25% 
intrabatch or batch-to-batch variability in bioavailability is 

observed, in vivo tests will be required for batch certification. 
Any changes in the manufacturing process, including product 
formulation or dosage strength change, beyond that suggested 
in the new drug application (NDA) or abbreviated new drug 
application (ANDA) and changes in labeling for a new indi-
cation or new dosage regimen also require in vivo bioavail-
ability testing.

The pharmacotherapeutic nature of the drug plays an 
important role in the regulations regarding its bioavailabil-
ity. Drugs which exhibit narrow therapeutic index, that is, less 
than a twofold difference between median lethal dose and 
median effective dose values (or less than a twofold difference 
between the minimum effective concentration and the mini-
mum toxic concentration in the blood) require careful demon-
stration of bioavailability and the consistency with which this 
requirement is met. Further consideration is needed regarding 
the type of side effects occurring if a toxic level is reached. 
For example, the therapeutic index (the U.S. FDA prefers to 
call this the therapeutic range) for salicylates is smaller than 
that for cardiac glycosides; this does not mean that cardiac 
glycosides are less toxic. It merely signifies that the concen-
tration of salicylates for therapeutic response is closer to the 
concentration at which undesirable side effects start to appear. 
Another consideration along the same line is the potency of 
the drug in question. Generally, highly potent drugs will 
require greater control of bioavailability than drugs with lower 
potency. Because of the logarithmic nature of the response, 
the curves flatten out at low and high doses. Thus, a highly 
potent drug used in large doses will show a lower variability 
in response due to bioavailability factor than a low-potency 

TABLE 1.1
Factors Determining the Establishment of Bioequivalence Requirement by the FDA
 1. Therapeutic factors: evidence from

 a. Clinical trials
 b. Controlled observations on patients.
 c. Well-controlled bioequivalence studies showing that
 i. The drug exhibits a low therapeutic ratio.
 ii. The drug requires careful dosage titration.
 iii. Bioinequivalence would produce adverse prophylactic or therapeutic effects

 2. Pharmacokinetic factors: evidence that the drug entity

 a. Is absorbed from localized sites in the gastrointestinal tract
 b. Is subject to poor absorption
 c. Is subject to first-pass metabolism
 d. Requires rapid dissolution and absorption for effectiveness
 e. Is unstable in specific portions of the gastrointestinal tract
 f. Is subject to dose-dependent kinetics in or near the therapeutic range

 3. Physicochemical factors: evidence that the drug

 a. Possesses low solubility in water or gastric fluids
 b. Is dissolved slowly from one or more of its dosage forms
 c. Has bioavailability that may be affected by particle size and/or surface area
 d. Exhibits certain physical-structural characteristics, e.g., polymorphism, solvates, etc., which modify its 

bioavailability
 e. Has a high ratio of excipients to active ingredients as formulated
 f. Has bioavailability which may be affected by the presence or absence of hydrophilic or hydrophobic 

excipients and lubricant
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drug used at a dose level where the response is log-linear. Any 
such comparison, however, should take into account the rela-
tive nature of the slope of the response to dose.

The physicochemical evidence needed to establish bio-
equivalence includes low water solubility, for example, less 
than 5 mg/mL, or if dissolution in the stomach is critical to 
absorption, the volume of gastric fluids required to dissolve 
the recommended dose (the gastric fluid content is assumed to 
be 100 mL for adults and is prorated for infants and children). 
The dissolution rates are also taken into consideration if less 
than 50% of the drug dissolves in 30 minutes using official 
methods. Also included under physicochemical evidence are 
the particle size and surface area of the active drug ingredi-
ent. Certain physical-structural characteristics of the active 
drug ingredient, for example, polymorphism, solvation, etc., 
are also considered. Drug products which have a high ratio 
of excipients to active ingredients (e.g., greater than 5:1) may 
also be subjected to bioequivalency demonstration. Other evi-
dence includes specific absorption sites or where the available 
dose is less than 50% of an administered dose. Drugs which 
are rapidly biotransformed in the intestinal wall or liver dur-
ing absorption, and drugs which are unstable in specific por-
tions of the gastrointestinal tract and hence, require special 
coating or formulations, are also subjected to bioequivalency 

requirements, as are drugs which show dose-dependent 
absorption, distribution, biotransformation, or elimination.

For some dosage forms, such as topical products or oral 
dosage forms not intended for absorption, inhalations, and 
solutions, bioequivalency requirements can be waived if there 
is sufficient evidence that the inactive ingredients do not 
affect the release and delivery of drugs from the dosage form.

III.  PIVOTAL PARAMETERS FOR 
BLOOD-LEVEL BIOEQUIVALENCE

The sponsor is encouraged to calculate parameters using for-
mulas which involve only the raw data (i.e., so-called model-
independent methods).

A.  AreA under the Curve estimAtes

The extent of product bioavailability is estimated by the area 
under the blood concentration versus time curve (AUC). The 
AUC is most frequently estimated using the linear trapezoi-
dal rule. Other methods for AUC estimation may be proposed 
by the sponsor and should be accompanied by appropri-
ate literature references during protocol development. For a 
single-dose bioequivalence study, AUC should be calculated 
from time 0 (predose) to the last sampling time associated 
with quantifiable drug concentration (AUC 0–LOQ [limit of 
quantitation]). The comparison of the test and reference prod-
uct values for this noninfinity estimate provides the closest 
approximation of the measure of uncertainty (variance) and 
the relative bioavailability estimate associated with AUC 
(0–INF [infinity]), the full extent of product bioavailability. 
The relative AUC values generally change very little once the 
absorption of both products has been completed. However, 
because of the possibility of multifunctional absorption kinet-
ics, it it is not always possible to determine when the available 
drug has been completely absorbed. Therefore, FDA recom-
mends extending the duration of sampling until such time that 
AUC (0–LOQ)/AUC (0–INF) = 0.80. Generally, the sampling 
times should extend to at least three multiples of the drug’s 
apparent terminal elimination half-life, beyond the time when 
maximum blood concentrations are achieved.

AUC (0–INF) should be used to demonstrate that the 
concentration–time curve can be quantitated such that AUC 
(0–LOQ)/AUC (0–INF) ≥ 0.80. The method for estimating 
the terminal elimination phase should be described in the 
protocol and the final study report. The AUC (0–LOQ)/AUC 
(0–INF) is calculated to determine whether AUC (0–LOQ) 
adequately reflects the extent of absorption.

The sponsor should consult with FDA if AUC (0–LOQ)/
AUC (0–INF) is determined to be <0.80. If AUC (0–LOQ)/
AUC (0–INF) is <<0.80, then a multiple-dose study to steady 
state may be needed to allow an accurate assessment of AUC 
(0–INF) (where AUC (0–INF) = AUC (0–t) at steady state and 
t is the dosing interval).

In a multiple-dose study, the AUC should be calculated over 
one complete dosing interval AUC (0–t). Under steady-state 
conditions, AUC (0–t) equals the full extent of bioavailability 

TABLE 1.2
Drugs with Potential Bioequivalency Problems
Acetazolamide Hydroflumethiazide Propylthiouracil

Acetyldigitoxin Imipramine Pyrimethamine

Alseroxylon Isoproterenol Quinethiazide

Aminophylline Liothyronine Quinidine

Aminosalicylic acid Menadione Rauwolfia serpentina

Bendroflumethiazide Mephenytoin Rescinnamine

Benzthiazide Methazolamide Reserpine

Betamethasone Methyclothiazide Salicylazosulfapyridine

Bishydroxycoumarin Methylprednisolone Sodium sulfoxone

Chlorambucil Methyltestosterone Spironolactone

Chlorodiazepoxide Nitrofurantoin Sulfadiazine

Chlorpromazine Oxtriphylline Sulfadimethoxine

Chlorothiazide Para-aminosalicylic acid Sulfamerazine

Cortisone acetate Para-methadione Sulfaphenazole

Deserpidine Perphenazine Sulfasomidine

Dexamethasone Phenacemide Sulfisoxazole

Dichlorphenamide Phensuximide Theophylline

Dienestrol Phenylaminosalicylate Thioridazine

Diethylstilbestrol Phenytoin Tolbutamide

Dyphylline Phytonadione Triamcinolone

Ethinyl estradiol Polythiazide Trichlormethiazide

Ethosuximide Prednisolone Triethyl melamine

Ethotoin Primidone Trifluoperazine

Ethoxzolamide Probenecid Triflupromazine

Fludrocortisone Procainamide Trimeprazine

Fluphenazine Prochlorperazine Trimethadione

Fluprednisolone Promazine Uracil mustard

Hydralazine Promethazine Warfarin

Hydrochlorothiazide
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of the individual dose AUC (0–INF) assuming linear kinetics. 
For drugs which are known to follow nonlinear kinetics, the 
sponsor should consult with FDA to determine the appropri-
ate parameters for the bioequivalence determination.

IV. RATE OF ABSORPTION

The rate of absorption will be estimated by the maximum 
observed drug concentration (Cmax) and the corresponding 
time to reach this maximum concentration (Tmax). When a 
steady-state investigation is conducted, data on the minimum 
drug concentrations (trough values) observed during a single 
dosing interval (Cmin) should also be collected. Generally, 
three successive Cmin values should be provided to verify that 
steady-state conditions have been achieved. Although Cmin 
most frequently occurs immediately prior to the next succes-
sive dose, situations do occur with Cmin observed subsequent 
to dosing. To determine a steady-state concentration, the Cmin 
values should be regressed over time, and the resultant slope 
should be tested for its difference from zero.

V.  DETERMINATION OF PRODUCT 
BIOEQUIVALENCE

Unless otherwise indicated by FDA during the protocol devel-
opment for a given application, the pivotal bioequivalence 
parameters will be Cmax and AUC (0–LOQ) (for a single-dose 
study) or AUC (0–t) (for a multiple-dose study). To be indica-
tive of product bioequivalence, the pivotal metrics should be 
associated with confidence intervals which fall within a set of 
acceptability limits.

The sponsor and FDA should agree to the acceptable 
bounds for the confidence limits for the particular drug and 
formulation during protocol development. If studies or litera-
ture demonstrate that the pioneer drug product exhibits highly 
variable kinetics, then the generic drug sponsor may propose 
alternatives to the generally acceptable bounds for the confi-
dence limits. Tmax in single-dose studies and Cmin in multiple-
dose studies will be assessed by clinical judgment.

VI. ERRORS IN BIOEQUIVALENCE STUDIES

Erroneous conclusions can easily be made if the logic behind 
bioavailability studies is not clearly understood. The follow-
ing are the important highlights of the most common errors:

 1. When concentrations are monitored in biologic flu-
ids, the specificity of the assay methods is of utmost 
importance. This is especially applicable to single-
dose studies, in which small concentrations should 
be monitored in order to allow study of the complete 
elimination of the drug from the body.

 2. It is generally assumed that the absorption rates of 
drugs are higher than the rates of elimination, but 
there can be exceptions, in which case the terminal 
plasma concentration profiles would represent both 
the absorption and elimination processes, and the 

mathematical/statistical models used should take 
this into account.

 3. The extrapolation of plasma or urinary concentration 
data to compensate for missing experimental points 
always introduces some error into the calculations; 
it is desirable to extend the study to at least three 
elimination half-lives when plasma concentration is 
monitored and to at least seven half-lives when mon-
itoring urinary excretion of drugs to estimate their 
bioavailability.

 4. There is often a lack of sufficient data points to 
characterize the plasma concentration profiles. 
Significant area can be lost if sufficient points are 
not collected during the peaking of the concentra-
tion. In general, there should be at least three data 
points before the peak occurs and at least four or five 
values after the peak, if possible.

 5. The variation among individuals in the elimina-
tion rates of a drug should be considered. The 
proportionality between AUC and bioavailability 
is based on the assumption that the elimination 
rates are invariant; any deviation from the norm 
will result in significant error. Correction of this 
error can be made if the elimination rate constants 
are calculated for each subject and the AUC is cor-
rected. If a drug is eliminated rapidly, K will be 
large, accounting for possible underestimation of 
the AUC.

 6. Comparison of data for different studies which may 
not be well matched in terms of the characteristics of 
the subject population, study conditions, or routes of 
drug administration should be done with due consid-
eration of these factors. It is ironic that such cross-
study comparisons are both very common and very 
misleading.

 7. When identical drug concentrations are obtained in 
the plasma following the administration of equimo-
lar doses from different formulations, these formula-
tions are considered bioequivalent, and the principle 
is referred to as the superimposition principle. When 
using this principle, one must choose a number of 
subjects in accordance with the statistical criteria 
which will demonstrate at least 20% differences in 
the means of values in order to make them clinically 
significant. This criterion can be applied to the con-
centration at each sampling time, to the peak con-
centration, and to the time of the peak concentrations 
and the AUCs.

 8. It should be noted that just because a drug product 
meets compendial standards of purity and other cri-
teria, its bioavailability is not assured. In fact, com-
pendial requirements fall far short of ensuring the 
efficiency of dosage forms in releasing drugs. The lat-
est edition of the United States Pharmacopeia (USP) 
and National Formulary (NF) requires demonstra-
tion of sufficient dissolution for many drugs where 
evidence of dissolution affecting bioavailability has 
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been suggested. A large number of drugs remain to 
be included in this list, and it is hoped that eventu-
ally, demonstration of bioavailability will become 
a compendial requirement. The costs of perform-
ing bioavailability studies make such requirements 
impractical for some drugs. However, without such 
requirements, it is difficult to justify the rejection of 
a product on the grounds that its chemical equiva-
lence varies by more than 10% when its biologic 
equivalent is allowed to vary to any degree.

VII. ABSORPTION PROFILING

The following are factors and oral drugs/drug products that 
should be considered when requesting a waiver of evidence 
of in vivo bioavailability or bioequivalence documentation. 
Generally, both in vivo and in vitro testing are necessary for 
orally administered drug products. In vivo testing is required 
for all generic drug products with certain exceptions. Based 
on scientific information, regulatory authorities may waive 
the requirement for bioavailability or bioequivalence.

 1. For certain formulations and under certain circum-
stances, equivalence between two pharmaceutical 
products may be considered self-evident, and no fur-
ther documentation is required. For example:

 a. When multisource pharmaceutical or generic 
products are to be administered parenterally 
(e.g., intravenous, intramuscular, subcutaneous, 
or intrathecal administration) as aqueous solu-
tions and contain the same active substance(s) in 
the same concentration and the same excipients 
in comparable concentrations.

 b. When multisource pharmaceutical or generic 
products are solutions for oral use, contain the 
active substance in the same concentration, 
and do not contain an excipient that is known 
or suspected to affect gastrointestinal transit or 
absorption of the active substance.

 c. In the case of gas-based multisource pharmaceu-
tical or generic products.

 d. When the multisource pharmaceutical or generic 
products are powders for reconstitution as a solu-
tion, and the solution meets either criterion (a) or 
criterion (b) in this list.

 e. * When multisource pharmaceutical or generic 
products are otic or ophthalmic products pre-
pared as aqueous solutions, containing the same 
active substance(s) in the same concentration 
and essentially the same excipients in compa-
rable concentrations.

 f. * When multisource pharmaceutical or generic 
products are topical products prepared as aqueous 
solutions, containing the same active substance(s) 
in the same concentration and essentially the 
same excipients in comparable concentrations.

 g. * When multisource pharmaceutical or generic 
products are inhalation or nasal spray prod-
ucts, tested to be administered with or without 
essentially the same device, prepared as aque-
ous solutions, and containing the same active 
substance(s) in the same concentration and 
essentially the same excipients in comparable 
concentrations. Special in vitro testing should 
be required to document comparable device 
performance of the multisource inhalation 
product.

 2. In the event that the applicant cannot provide this 
information about the reference product, and the 
drug regulatory authority does not have access 
to these data, or the data are protected under data 
exclusivity rights according to local regulations, in 
vivo studies should be performed.

 3. For certain drug products, bioavailability or bio-
equivalence may be demonstrated by evidence 
obtained in vitro in lieu of in vivo data. Regulatory 
authorities should waive the requirement for the sub-
mission of evidence obtained in vivo demonstrating 
the bioavailability of the drug product if the drug 
product meets one of the following criteria:

 a. The drug product is in the same dosage form, 
but in a different strength, and is proportion-
ally similar in its active and inactive ingredients 
to another drug product manufactured at the 
same site for which the same manufacturer has 
obtained approval and the following conditions 
are met:

 i. The bioavailability of this other drug prod-
uct has been demonstrated.

 ii. Both drug products meet an appropriate in vitro 
test approved by a drug regulatory authority 
and/or accepted reference pharmacopeias or 
have demonstrated in vivo–in vitro correla-
tion (e.g., correlation level A, etc.).

 iii. The applicant submits evidence showing that 
both drug products are proportionally simi-
lar in their active and inactive ingredients. 
That is, the ratio of active ingredients and 
excipients between strengths is essentially 
the same.

 b. The drug product is a reformulated product that 
is identical, except for a different color, flavor, 
or preservative that could not affect the bioavail-
ability of the reformulated product, to another 
drug product for which the same manufacturer 
has obtained approval and the following condi-
tions are met:

 i. The bioavailability of the other product has 
been demonstrated.

 ii. Both drug products meet an appropri-
ate in vitro test approved by the regulatory 
authority.
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 c. Regulatory authorities, for good cause, may 
require evidence of in vivo bioavailabil-
ity or bioequivalence for any drug product 
if the agency determines that any difference 
between the drug product and a listed drug 
may affect the bioavailability or bioequivalence 
of the drug product. The Bioavailability and 
Bioequivalence Working Group strongly rec-
ommends that in the case of antiretroviral drug 
products, proof of pharmaceutical equivalence 
and bioequivalence be required to infer thera-
peutic equivalence.

*For elements (e), (f), and (g), it is incumbent upon the appli-
cant to demonstrate that the excipients in the multisource 
product are essentially the same as and in comparable con-
centrations to those in the reference product.

VIII.  PHARMACOKINETIC MEASURES 
OF SYSTEMIC EXPOSURE

Direct (e.g., rate constant, rate profile) and indirect (e.g., 
Cmax, Tmax, mean absorption time, mean residence time, Cmax 
normalized to AUC) pharmacokinetic measures are limited 
in their abilities to assess the rate of absorption. This guide-
line, therefore, recommends a change in focus from these 
direct or indirect measures of absorption rate to measures of 
systemic exposure. The Cmax and AUC values can continue 
to be used as measures for product quality bioavailability 
and bioequivalence, but more in terms of their capacity to 
assess exposure than their capacity to reflect the rate and 
extent of absorption. Reliance on systemic exposure mea-
sures should reflect comparable rates and extents of absorp-
tion, which in turn, should achieve the underlying statutory 
and regulatory objective of ensuring comparable therapeu-
tic effects. Exposure measures are defined relative to early, 
peak, and total portions of the plasma, serum, or blood con-
centration–time profile.

A.  eArly exposure

For orally administered immediate-release drug products, 
bioequivalence may generally be demonstrated by measure-
ments of peak and total exposure. An early exposure mea-
sure may be informative on the basis of appropriate clinical 
efficacy and safety trials or pharmacokinetic and pharmaco-
dynamic studies that call for better control of drug absorp-
tion into the systemic circulation (e.g., to ensure the rapid 
onset of an analgesic effect or to avoid excessive hypotensive 
action of an antihypertensive). In this setting, the guidance 
recommends the use of partial AUC as an early exposure 
measure. The partial area should be truncated at the popu-
lation median of Tmax values for the reference formulation. 
At least two quantifiable samples should be collected before 
the expected peak time to allow adequate estimation of the 
partial area.

B.  peAk exposure

Peak exposure should be assessed by measuring the peak drug 
concentration (Cmax) obtained directly from the data without 
interpolation.

C.  totAl exposure

For single-dose studies, the measurement of total exposure 
should be as follows:

• Area under the plasma/serum/blood concentration–
time curve from time 0 to time t (AUC0–t), where t is 
the last time point with measurable concentration for 
an individual formulation.

• Area under the plasma/serum/blood concentration–
time curve from time 0 to time infinity (AUC0−∞), 
where AUC0−∞ = AUC0−t + Ct/lz, Ct is the last mea-
surable drug concentration, and lz is the terminal or 
elimination rate constant calculated according to an 
appropriate method; the terminal half-life (t1/2) of the 
drug should also be reported.

For steady-state studies, the measurement of total exposure 
should be the area under the plasma, serum, or blood concen-
tration–time curve from time 0 to time t over a dosing interval 
at steady state (AUC0–1), where t is the length of the dosing 
interval.

IX. STATISTICAL ANALYSIS

The statistical models used in the evaluation of bioequiva-
lence data have been evolving over the past few decades. 
The standard statistical method of the null hypothesis was 
the first to be used, whereby no difference is assumed, and 
the rejection of null indicates a statistically significant dif-
ference (p < 0.05). A problem arises, since small differences 
with p < 0.05 may be unimportant, and large differences with 
p > 0.05 may be important. This prompted FDA to solve the 
problem by requesting the power analysis confidence interval 
test of Schuirman, whereby two one-sided comparisons are 
made; this also evolved into the use of the famous 75 to 125 
rule to deal with individual effects.

FDA advocates the use of 90% confidence intervals as the 
best available method for evaluating bioequivalence study 
data. The confidence interval approach should be applied to 
the individual parameters of interest (e.g., AUC and Cmax). 
The sponsor may use untransformed or log-transformed data. 
However, the choice of untransformed or log-transformed 
data should be made by the sponsor with concurrence by FDA 
prior to conducting the study.

X.  UNTRANSFORMED DATA

If we let T1 be the mean for the test drug in period 1, T2 the 
mean for the test drug in period 2, and R1 and R2 the respective 
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means for the reference drug, then the estimates for the drugs 
averaged over both periods are T = (1/2)(T1 + T2) for the test drug 
and R = (1/2)(R1 + R2) for the reference drug. Although both 
sequence groups usually start with the same number of animals, 
the number of animals in each sequence group (nA and nB) that 
successfully finish the study may not be equal. These formulas 
utilize the marginal or least squares estimates of μT and μR, the 
corresponding means in the target population. These means are 
not a function of the sample size in each sequence.

An analysis of variance is needed to obtain the estimate of 
σ2, the error variance. The estimator, s2, which will be used 
in the calculation of the 90% confidence interval should be 
obtained from the “error” mean square term found in the fol-
lowing analysis of variance (ANOVA) table.

Source Degrees of freedom

Sequence 1

Animal (sequence) nA + nB − 2

Period 1

Formulation 1

Error nA + nB − 2

Total 2nA + 2nB − 1

Lower and upper 90% confidence intervals are then found by 
formulas based on Student’s t-distribution.

 L T R t n n
n n

A B
s

A B

= − − + − +
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1 1
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1
2

1 1
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The procedure of declaring two formulations bioequivalent, if 
the 90% confidence interval is completely contained in some 
fixed interval, is statistically equivalent to performing two 
one-sided statistical tests (α = 0.05) at the end points of the 
interval.

Consider the following example with L = 3, U = 7, T = 110, 
and R = 100. By the traditional hypothesis testing approach, 
the result would be considered statistically significant, since 
the confidence interval does not include 0. Using the confi-
dence interval approach, the entire confidence interval lies 
within 17% of R. (The lower end of the confidence interval 
lies within L/R = 3/100 = 3% of R, while the upper end of the 
confidence interval lies within U/R = 17/100 = 17% of R.) If it 
were determined by FDA that only differences larger than 
20% were biomedically important, then by using the confi-
dence interval approach, the results of this study would be 
considered adequate to demonstrate bioequivalence.

Now consider an example with L = −4, U = 24, T = 110, 
and R = 100. In this case, by the traditional hypothesis testing 
approach, the result would not be considered statistically sig-
nificant, since the confidence interval includes 0. However, the 
confidence interval extends as far as 24% from R. (The lower 
end of the confidence interval lies within L/R = −4/100 = −4% 

of R, while the upper end of the confidence interval extends 
to U/R = 24/100 = 24% of R.) If it were determined by FDA 
that only differences larger than 20% were biomedically 
important, then the results of this study would be considered 
inadequate to demonstrate bioequivalence, since the entire 
confidence interval is not within 20% of R.

XI. LOGARITHMICALLY TRANSFORMED DATA

This section discusses how the 90% confidence interval 
approach should be applied to log-transformed data. In this 
situation, the individual animal AUC and Cmax values are log-
transformed, and the analysis is done on the transformed data. 
For a two-period crossover study, the ANOVA models used to 
calculate estimates of the error variance and the least square 
means are identical for both transformed and untransformed 
data. The procedural difference comes after the lower and 
upper 90% confidence intervals are found by formulas based 
on Student’s t-distribution.

The lower and upper confidence bounds of the log-trans-
formed data will then need to be back-transformed in order to 
be expressed on the original scale of the measurement. One 
thing to keep in mind when moving between the logarithm 
scale and the original scale is that the back-transformed mean 
of a set of data that has been transformed to the logarithm scale 
is not strictly equivalent to the mean that would be calculated 
from the data on the original scale of measurement. This back-
transformed mean is known instead as the geometric mean.

It may help to see the calculations involved. If the AUC 
from each animal has been transformed to the logarithm 
scale, we can express the transformed AUC as lnAUC. Then, 
the mean on the logarithm scale is as follows:

 l n AUC L n AUC nt t

i

N

=
=

∑ /
1

 (3)

where
the subscript i represents the AUC determinations for the 

test article
i is the AUC of the ith animal
n is the total number of animals receiving the test article

When this mean is back-transformed, it becomes the geo-
metric mean: e(lnAUCt). This geometric mean will be on the 
original scale of the measurement. It will be close to, but not 
exactly equal to, the mean obtained on the original scale of 
the measurement. The back-transformation of the confidence 
bounds is accomplished in the following way:

Lower bound (expressed as a percentage) = (eL − 1) × 100
Upper bound (expressed as a percentage) = (eU − 1) × 100

where
L is the lower 90% confidence interval calculated on the 

log-transformed data
U is the upper 90% confidence interval calculated on the 

log-transformed data
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As an example, consider the data for AUC from a hypo-
thetical crossover study in the following table:

Reference article Test article

Animal
Crossover 
sequence AUC LogAUC AUC LogAUC

1 1 518.0 6.25 317.8 5.76

2 1 454.9 6.12 465.0 6.14

3 1 232.8 5.45 548.4 6.31

4 1 311.1 5.74 334.8 5.81

5 2 340.4 5.83 224.7 5.41

6 2 497.7 6.21 249.2 5.52

7 2 652.0 6.48 625.4 6.44

8 2 464.1 6.14 848.7 6.74

Mean 433.8 6.03 451.7 8602

Standard deviation 133.3 0.33 214.3 0.47

Geometric mean 414.7

The statistics for AUC will be calculated from the log-trans-
formed data. In this example, L, the lower 90% confidence 
interval calculated on the log scale, is −0.395; U, the upper 
90% confidence interval calculated on the log scale, is 0.372. 
To back-transform these intervals and express them as per-
centages, we do the following:

Back-transformed lower bound:

 

e– . . –

. . %

0 395 1 100 0 674 1 100

0 326 100 32 6

− × = ×

= − × = −

( ) ( )

( )  

Back-transformed upper bound:

 e0 372 1 100 1 451 1 100 0 451 100 45 1. . . . %− × = − × = × =( ) ( ) ( )  

Therefore, the lower end of the confidence bound lies within 
−32.6% of the geometric mean of the reference article, while 
the upper end of the confidence interval lies within 45.1% of 
the geometric mean of the reference article. If it were deter-
mined by FDA that the acceptable confidence bound was 80% 
to 125% of the geometric mean of the reference article in order 
to demonstrate bioequivalence, then the back-transformed 
lower bound can be as low as −20%, and the back-transformed 
upper bound can be as high as 25%. In this example, we would 
determine that the study had not demonstrated an acceptable 
level of bioequivalence between the test article and the refer-
ence article.

The width of the confidence interval is determined by the 
within-subject variance (between-subject variance for par-
allel-group studies) and the number of subjects in the study. 
In general, the confidence interval for untransformed data 
should be 80% to 120% (the confidence interval should lie 
within ±20% of the mean of the reference product). For loga-
rithmically transformed data, the confidence interval is gener-
ally 80% to 125% (the confidence interval should lie within 
−20% to +25% of the mean of the reference product). The 

sponsor and FDA should determine the acceptable bounds for 
confidence limits for the particular drug and formulation dur-
ing protocol development.
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APPENDIX: BIOAVAILABILITY AND 
BIOEQUIVALENCE STUDIES SUBMITTED IN 
NDAS OR INDS—GENERAL CONSIDERATIONS

i.  introduCtion

This FDA guidance provides recommendations to sponsors 
and/or applicants planning to include bioavailability (BA) and 
bioequivalence (BE) information for drug products in investi-
gational new drug applications (INDs), new drug applications 
(NDAs), and NDA supplements (referred to as the NDA BA 
and BE Draft FDA guidance).* This FDA guidance contains 
advice on how to meet the BA and BE requirements set forth 
in 21 CFR part 320 as they apply to dosage forms intended for 

* This FDA guidance was developed by the Office of Clinical Pharmacology, 
Office of Translational Sciences, and the Office of New Drugs Quality 
Assessment, Office of Pharmaceutical Science, in the Center for Drug 
Evaluation and Research (CDER) at the U.S. Food and Drug Administration 
(FDA).

oral administration.† The FDA guidance may also be appli-
cable to non-orally administered drug products when reliance 
on systemic exposure measures is suitable to document BA 
and BE (e.g., transdermal delivery systems and certain rec-
tal and nasal drug products).‡ The FDA guidance should be 
helpful for applicants conducting BA and BE studies during 
the IND period for an NDA and also for applicants conduct-
ing BE studies during the post-approval period for certain 
changes to drug products that are the subject of an NDA.§ 
This FDA guidance document is not intended to provide rec-
ommendations on studies conducted in support of demon-
strating comparability or biosimilarity for biological products 
licensed under section 351 of the Public Health Service Act.¶

When finalized, this FDA guidance will revise and replace 
the parts of FDA’s March 2003 FDA guidance for industry 
on Bioavailability and Bioequivalence Studies for Orally 
Administered Drug Products – General Considerations (the 
March 2003 BA and BE FDA guidance) relating to BA and 
BE studies for INDs, NDAs, and NDA supplements.** Since 
the March 2003 BA and BE FDA guidance was issued, FDA 
has determined that providing information on BA and BE 
studies in separate FDA guidance according to application 
type will be beneficial to sponsors and applicants. Thus, FDA 
is issuing this NDA BA and BE Draft FDA guidance and, as 

†     BA and BE information for drug products in abbreviated new drug appli-
cations (ANDAs) and ANDA supplements are not the subject of this 
FDA guidance. FDA has issued a separate draft FDA guidance on this 
topic entitled Bioequivalence Studies with Pharmacokinetic Endpoints 
for Drugs Submitted Under an ANDA (December 2013) (ANDA BE 
Draft FDA guidance). The ANDA BE Draft FDA guidance, when final-
ized, will represent FDA’s current thinking on this topic. Many FDA 
guidance are referenced throughout this document. The FDA guidance 
referred to in this footnote, as well as others referenced throughout the 
remainder of the document, can be found on the FDA Drugs FDA guid-
ance Web page at http://www.fda.gov/Drugs/FDA guida nceCo mplia 
nceRe gulat oryIn forma tion/ FDA guidance/default.htm. We update FDA 
guidance periodically. To make sure you have the most recent version of 
a FDA guidance, check the FDA Drugs FDA guidance Web page.

‡     These dosage forms include tablets, capsules, solutions, suspensions, 
conventional/immediate-release drug products, and modified (extended, 
delayed)-release drug products.

§     Bioequivalence is a statutory term reflected in the Federal Food, Drug, 
and Cosmetic Act (FD&C Act) in section 505(j) (21 U.S.C. 355(j)), which 
requires ANDA applicants to demonstrate, among other things, that the 
proposed generic product is bioequivalent to its reference listed drug. 
Section 505(j)(2)(A)(iv) of the FD&C Act; see also section 505(j)(8) of 
the FD&C Act. There is no similar statutory requirement for an NDA 
applicant either under section 505(b)(1) or (b)(2) of the FD&C Act to dem-
onstrate bioequivalence of its proposed product to another product. As a 
scientific matter, however, the same or a similar showing of the bioavail-
ability of two products in the NDA context may be needed for the pur-
poses of evaluating the safety or effectiveness of a product. For ease of the 
reader, we refer to such evaluations of the relative bioavailability for two or 
more products as an evaluation of bioequivalence in this FDA guidance.

¶     For information on these types of studies, see FDA’s Drugs FDA guidance 
Web page. See footnote #2 for information on accessing this Web page.

**  Revisions to the March 2003 BA and BE FDA guidance include (1) 
expansion of the section on modified-release products, (2) addition of 
a section on concomitant administration of drug products and combina-
tion drug products, addition of a section on alcoholic beverage effects on 
modified-release dosage forms, (4) addition of an endogenous substance 
section, (5) addition of a section on drug products with high intrasubject 
variability, and (6) removal of references to BE studies conducted for 
ANDAs. The FDA guidance also makes other revisions for clarification.

http://www.fda.gov
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previously noted, has issued the ANDA BE Draft FDA guid-
ance for ANDA and ANDA supplements.*

We recognize that this FDA guidance cannot address 
every issue pertaining to the assessment of BA or BE studies 
for INDs and NDAs, so we suggest sponsors and applicants 
contact the appropriate review division for FDA guidance on 
specific questions not addressed by this FDA guidance.

FDA’s FDA guidance documents, including this FDA guid-
ance, do not establish legally enforceable responsibilities. Instead, 
FDA guidance describe the Agency’s current thinking on a topic 
and should be viewed only as recommendations, unless specific 
regulatory or statutory requirements are cited. The use of the 
word should in Agency FDA guidance documents means that 
something is suggested or recommended, but not required.

ii. BACkground

BA assessment of formulations is a component of new drug 
development. The approaches of evaluating BA and BE 
discussed in this FDA guidance are designed to aid FDA 
evaluation of the safety and effectiveness of a product that 
is the subject of an IND, NDA, or NDA supplement. In this 
endeavor, we use the totality of information available in the 
submission, which includes, among other things, informa-
tion gathered using the principles of BE, exposure-response 
evaluations, and clinical trial results. The evaluation of BE 
in the generic drug context, by contrast, is used to support a 
determination that a generic product may be substituted for 
its reference listed drug, and involves consideration of differ-
ent types of data permitted in an ANDA. Accordingly, the 
approaches discussed in this FDA guidance may differ from 
similar discussions of BE in the ANDA BE Draft FDA guid-
ance. For example, this NDA BA and BE Draft FDA guidance 
recommends assessment of the effect of food on BA using the 
approaches set forth in FDA’s 2002 FDA guidance for indus-
try on Food-Effect Bioavailability and Fed Bioequivalence 
Studies (the 2002 Food-Effect FDA guidance). Fasting BE 
studies generally are sufficient, given the totality of informa-
tion we consider in evaluating INDs, NDAs, or NDA supple-
ments. In contrast, we recommend in the ANDA BE Draft 
FDA guidance fed and fasting BE studies that will provide 
specific information to support a demonstration of BE under 
section 505(j) of the FD&C Act, and in turn, to support sub-
stitutability. Even though the ANDA BE Draft FDA guidance 
revises and replaces the parts of the 2002 Food-Effect FDA 
guidance pertaining to ANDAs and ANDA supplements, this 
NDA BA and BE Draft FDA guidance does not replace the 
2002 Food-Effect FDA guidance relating to studies for INDs, 
NDAs, and NDA supplements.†

A.  General
Studies to measure BA and/or establish BE of a product are 
important elements in support of INDs, NDAs, and NDA sup-
plements. Bioavailability means the rate and extent to which 

* See footnote #2.
† Accordingly, the FDA is revising the 2002 Food-Effect FDA guidance.

the active ingredient or active moiety is absorbed from a drug 
product and becomes available at the site of action (21 CFR 
320.1(a)). BA data provide an estimate of the fraction of the 
drug absorbed, as well as provide information related to the 
pharmacokinetics of the drug.

Bioequivalence means the absence of a significant differ-
ence in the rate and extent to which the active ingredient or 
active moiety in pharmaceutical equivalents or pharmaceu-
tical alternatives become available at the site of drug action 
when administered at the same molar dose under similar con-
ditions in an appropriately designed study (21 CFR 320.1(e)). 
Studies to establish BE between two products are important 
for certain formulation or manufacturing changes occurring 
during the drug development and post-approval stages. In BE 
studies, the exposure profile of a test drug product is com-
pared to that of a reference drug product.

B.  Bioavailability
BA for a given formulation provides an estimate of the rela-
tive fraction of the orally administered dose that is absorbed 
into the systemic circulation. BA for orally administered drug 
products can be documented by comparing a systemic expo-
sure profile to that of a suitable reference product. A profile 
can be generated by measuring the concentration of active 
ingredients and/or active moieties over time and, when appro-
priate, active metabolites over time in samples collected from 
the systemic circulation. Systemic exposure profiles reflect 
both release of the drug substance from the drug product and 
a series of possible pre-systemic/systemic actions on the drug 
substance after its release from the drug product.

FDA’s regulations at 21 CFR 320.25 set forth guidelines for 
in vivo BA studies. As provided in this regulation, the refer-
ence product for BA studies should be a solution, suspension, 
or intravenous (IV) dosage form (21 CFR 320.25(d)(2) and (3)). 
The purpose of conducting a BA study with an oral solution 
as a reference is to assess the impact of formulation on BA. 
Conducting a BA study with an IV reference enables assess-
ment of the impact of route of administration on BA and defines 
the absolute BA of the drug released from the drug product.

C.  Bioequivalence
As noted previously, both BA and BE focus on the release of 
a drug substance from a drug product and subsequent absorp-
tion into systemic circulation. As a result, we recommend that 
approaches to determining BE generally follow approaches 
similar to those used for BA. Demonstrating BE involves a 
more formal comparative test that uses specific references 
with specified criteria for comparisons and predetermined BE 
limits for such criteria.

1. Preapproval Changes
BE documentation can be useful during the IND period to 
compare (1) early and late clinical trial formulations; (2) for-
mulations used in clinical trials and stability studies, if dif-
ferent; (3) clinical trial formulations and to-be-marketed drug 
products, if different; and (4) product strength equivalence, 
as appropriate. In each comparison, the new formulation, 
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formulation produced by the new method of manufacture, or 
new strength is the candidate, or test product and the prior for-
mulation, prior method of manufacture, or prior strength is the 
reference product. The decision to document BE during drug 
development is generally left to the judgment of the sponsor, 
using the principles of relevant FDA guidance (in this FDA 
guidance, see sections II.C.2, Post-approval Changes, and 
III.D, In Vitro Studies) to determine when changes in com-
ponents, composition, and/or method of manufacture suggest 
that further in vitro and/or in vivo studies be performed.

2. Post-approval Changes
In the presence of certain major changes in components, com-
position, manufacturing site, and/or method of manufacture 
after approval, FDA recommends that in vivo BE be demon-
strated for the drug product after the change in comparison to 
the drug product before the change. Under section 506A(c)(2) 
of the Federal Food, Drug, and Cosmetic Act (FD&C Act) (21 
U.S.C. 356a(c)(2)), certain post-approval changes that require 
completion of studies must be submitted in a supplement and 
approved by FDA before distributing a drug product made 
with the change.

Information on the types of recommended in vitro dis-
solution and in vivo BE studies for immediate-release and 
modified-release drug products approved as NDAs for speci-
fied post-approval changes is provided in the following FDA 
guidance:

• SUPAC-IR: Immediate Release Solid Oral Dosage 
Forms: Scale-Up and Post-approval Changes: 
Chemistry, Manufacturing, and Control; In Vitro 
Dissolution Testing, and In Vivo Bioequivalence 
Documentation

• SUPAC-MR: Modified Release Solid Oral Dosage 
Forms: Scale-Up and Post-approval Changes: 
Chemistry, Manufacturing, and Controls, In Vitro 
Dissolution Testing, and In Vivo Bioequivalence 
Documentation

3. BE Considerations
BE studies are usually conducted using a crossover design. 
For such studies, intrasubject variability should be considered 
when determining the study sample size. In cases when a par-
allel design is necessary to evaluate BE, consideration should 
be given to total variability, including intersubject variability 
instead of just intrasubject variability.

A test product might fail to demonstrate bioequivalence 
because it has measures of rate and/or extent of absorption 
compared to the reference product outside acceptable higher 
or lower limits. For example, when the test product results 
in a systemic exposure that is significantly higher than that 
of the reference product, the concern is the typically limited 
experience from a safety standpoint for higher systemic con-
centrations. When the test product has a systemic exposure 
that is significantly lower than that of the reference product, 
the concern is potentially a lack of therapeutic efficacy of the 
test product.

When the variability of the test product is greater than the 
reference product, the concern relates to both safety and effi-
cacy, because it may suggest that the performance of the test 
product is not comparable to the reference product, and the 
test product may be too variable to be clinically useful.

When BE is not demonstrated, the sponsor should dem-
onstrate that the differences in rate and extent of absorption 
do not significantly affect the safety and efficacy based on 
available dose-response or concentration-response data. In 
the absence of this evidence, failure to demonstrate BE may 
suggest that the test product should be reformulated, or the 
method of manufacture for the test product should be changed, 
or additional safety or efficacy data may be needed for the 
test product. In some cases, conclusions of BE based on the 
peak drug concentration (Cmax) and area under the plasma 
concentration time curve (AUC) between the test product and 
the reference product may be insufficient to demonstrate that 
there is no difference in safety or efficacy if the systemic con-
centration- time profiles of the test product and the reference 
product are different (e.g., time to reach peak drug concentra-
tion (Tmax) is different). For example, differences in the shape 
of the systemic concentration profile between the test and 
reference products could imply that the test product may not 
produce the same clinical response as the reference product. 
In such cases, additional data analysis (e.g., partial AUCs), 
exposure-response evaluation, or clinical studies may be rec-
ommended to evaluate the BE of the two products.

iii. methods to doCument BA And Be

Under FDA’s regulations, applicants must use the most accu-
rate, sensitive, and reproducible method available to demon-
strate BA or BE of a product (21 CFR 320.24(a)). As noted in 
21 CFR 320.24, several in vivo and in vitro methods can be 
used to measure BA and to establish BE. These include, in 
general order of preference, pharmacokinetic (PK) studies, in 
vitro tests predictive of human in vivo BA (in vitro-in vivo 
correlation), pharmacodynamic (PD) studies, studies with 
clinical benefit endpoints, and other in vitro studies. In addi-
tion, where in vivo data are appropriate to demonstrate BA, 
our regulations provide guidelines on specific types of in vivo 
BA studies (see 21 CFR 320.25 through 320.29). This FDA 
guidance predominantly focuses on the use of PK studies to 
document BA or BE.

A.  Pharmacokinetic Studies
1. General Considerations
FDA’s regulations generally define BA and BE in terms of rate 
and extent of absorption of the active ingredient or moiety to 
the site of action.* For in vivo studies, the regulations also pro-
vide for use of PK measures in an accessible biological matrix 
such as blood, plasma, and/or serum to indicate release of 
the drug substance from the drug product into the systemic 

* 21 CFR 320.1(a) and (e).
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circulation.* BA and BE frequently rely on PK measures such 
as AUC to assess extent of systemic exposure and Cmax and 
Tmax to assess rate of systemic absorption. PK-based compari-
sons to describe relative BA or make BE determinations are 
predicated on an understanding that measuring the active moi-
ety or ingredient at the site of action is generally not possible 
and on an assumption that some relationship exists between 
the efficacy/safety and concentration of the active moiety and/
or its important metabolite(s) in the systemic circulation. A 
typical study is conducted as a crossover study. The crossover 
design reduces variability caused by patient-specific factors, 
thereby increasing the ability to discern differences because 
of formulation.

2. Pilot Study
If the sponsor chooses, a pilot study in a small number of sub-
jects can be carried out before proceeding with a full-scale 
BA or BE study. The pilot study can be used to validate ana-
lytical methodology, assess PK variability, determine sample 
size to achieve adequate power, optimize sample collection 
time intervals, and determine the length of the washout period 
needed between treatments. For example, for conventional 
immediate-release products, careful timing of initial samples 
may avoid a subsequent finding in a full-scale study that the 
first sample collection occurs after the Cmax. For modified-
release products, a pilot study can help determine the sam-
pling schedule needed to assess lag time and dose dumping. 
The results of a pilot study can be used as the sole basis to 
document BA or BE provided the study’s design and execu-
tion are suitable and a sufficient number of subjects have com-
pleted the study.

3. Full-Scale Study
General recommendations for a standard BA or BE study 
based on PK measurements are provided in Appendix A. 
Nonreplicate crossover study designs are recommended for 
BA and BE studies of immediate-release and modified-release 
dosage forms. However, sponsors and/or applicants have the 
option of using replicate designs for BE studies.

Replicate crossover designs are used to allow estimation 
of (1) within-subject variance for the reference product, or 
for both the test and reference products, and (2) the subject 
by formulation interaction variance component. This design 
accounts for the inter- occasion variability that may confound 
the interpretation of a BE study as compared to a non-replicate 
crossover approach. The recommended method of analysis 
for nonreplicate or replicate studies to evaluate BE is average 
BE, as discussed in section IV. Recommendations for con-
ducting and evaluating replicate study designs can be found 
in the FDA guidance for industry Statistical Approaches to 
Establishing Bioequivalence.

* See, e.g., 21 CFR 320.24(b)(1)(i). If serial measurements of the drug or 
its metabolites in plasma, serum, or blood cannot be accomplished, then 
measurement of urinary excretion can be used.

4. Study Population
Subjects recruited for BA or BE studies should be 18 years 
of age or older and capable of giving informed consent. In 
general, BA and BE studies should be conducted in healthy 
volunteers if the product can be safely administered to this 
population. A study in healthy volunteers is likely to produce 
less PK variability compared with that in patients with poten-
tially confounding factors such as underlying and/or concomi-
tant disease and concomitant medications. Male and female 
subjects should be enrolled in BA and BE studies unless there 
is a specific reason to exclude one sex. Such exclusions could 
be related to the drug product being indicated in only one sex 
or a greater potential for adverse reactions in one sex com-
pared to the other. For example, oral contraceptives are evalu-
ated in female subjects because the indication is specific to 
females. If a drug has the potential to be a teratogen, the drug 
product should be evaluated in male subjects.

Female subjects enrolled in the study should not be preg-
nant at the beginning of the study and should not become 
pregnant during the study. In some instances (e.g., when 
safety considerations preclude use of healthy subjects), it may 
be necessary to evaluate BA and BE in patients for whom the 
drug product is intended. In this situation, sponsors and/or 
applicants should attempt to enroll patients whose disease 
process is expected to be stable for the duration of the study.

5. Single-Dose and Multiple-Dose (Steady State) Testing
This FDA guidance generally recommends single-dose PK 
studies to assess BA and BE because they are generally more 
sensitive than steady-state studies in assessing rate and extent 
of release of the drug substance from the drug product into the 
systemic circulation.

FDA’s regulations at 21 CFR 320.27 provide guidelines on 
the design of a multiple-dose in vivo BA study. This regula-
tion also identifies instances in which multiple-dose BA stud-
ies may be required:

i. There is a difference in the rate of absorption but not 
in the extent of absorption.

ii. There is excessive variability in bioavailability from 
subject to subject.

iii. The concentration of the active drug ingredient or 
therapeutic moiety, or its metabolite(s), in the blood 
resulting from a single dose is too low for accurate 
determination by the analytical method.

iv. The drug product is an extended-release dosage form.†

We recommend that if a multiple-dose study design is per-
formed, appropriate dosage administration and sampling be 
carried out to document attainment of steady state.

6. Bioanalytical Methodology
We recommend that sponsors ensure that bioanalytical meth-
ods for BA and BE studies be accurate, precise, specific, 

† 21 CFR 320.27(a)(3).
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sensitive, and reproducible. A separate FDA guidance, 
Bioanalytical Method Validation, is available to assist spon-
sors in validating bioanalytical methods.*

7. Administration Under Fasted/Fed Conditions
The BA or BE study should be conducted under fasting condi-
tions (after an overnight fast of at least 10 hours) except when 
tolerability issues are anticipated with fasting. In these cases, 
we recommend that applicants conduct only a fed study. A 
separate FDA guidance, Food-Effect Bioavailability and Fed 
Bioequivalence Studies is available to assist sponsors.

8. Moieties to Be Measured
The active ingredient that is released from the dosage form 
or its active moiety and, when appropriate, its active metabo-
lites† should be measured in biological fluids collected in BA 
studies.

Measurement of the active ingredient or the active moi-
ety, rather than metabolites, is generally recommended for BE 
studies because the concentration-time profile of the active 
ingredient or the active moiety is more sensitive to changes in 
formulation performance than that of the metabolite, which 
is more reflective of metabolite formation, distribution, and 
elimination. The following are instances when an active 
metabolite(s) should be measured.

• Measurement of a metabolite(s) is necessary when 
the active ingredient or the active moiety concentra-
tions are too low to allow reliable analytical mea-
surement in blood, plasma, or serum. In this case, the 
metabolite should be measured in lieu of the active 
ingredient or active moiety. We recommend that 
the confidence interval approach be applied to the 
metabolite data obtained from these studies.

• Measurement of a metabolite(s) is necessary in 
addition to the active ingredient or active moiety if 
the metabolite is formed by pre-systemic metabo-
lism and contributes meaningfully to efficacy and/
or safety. The confidence interval approach should 
be used for all moieties measured. However, the BE 
criteria are only generally applied to the active ingre-
dient or active moiety. Sponsors should contact the 
appropriate review division to determine which moi-
eties should be measured.

9. Pharmacokinetic Measures of Systemic Exposure
This FDA guidance recommends that systemic exposure 
measures be used to evaluate BA and BE. Exposure mea-
sures are defined relative to peak, partial, and total portions 
of the plasma, serum, or blood concentration-time profile, as 
describe here:

* See also 21 CFR 320.29.
† See 21 CFR 320.24(b)(1)(i).

Peak Exposure We recommend that peak exposure be 
assessed by measuring the Cmax obtained directly from the 
systemic drug concentration data without interpolation. The 
Tmax can provide important information about the rate of 
absorption. The first point of a concentration- time curve 
based on blood and/or plasma measurements is sometimes the 
highest concentration, which raises a question about the mea-
surement of true Cmax because of insufficient early sampling 
times. A carefully conducted pilot study may help to avoid 
this problem. Collection of an early time point between 5 and 
15 minutes after dosing followed by additional sample col-
lections (e.g., two to five) in the first hour after dosing may be 
sufficient to assess early peak concentrations. If this sampling 
approach is followed, we consider the data to be adequate, 
even when the highest observed concentration occurs at the 
first time point.

Total Exposure (Extent of Absorption) For single-dose 
studies, we recommend that the measurement of total expo-
sure be:

• Area under the plasma, serum, or blood concentra-
tion time curve from time zero to time t (AUC0-t), 
where t is the last time point with a measurable 
concentration.

• Area under the plasma, serum, or blood concen-
tration time curve from time zero to time infinity 
(AUC0-∞), where AUC0-∞ = AUC0-t + Ct/λz. Ct is the 
last measurable drug concentration and λz is the ter-
minal or elimination rate constant calculated accord-
ing to an appropriate method.

• For drugs with a long half-life, truncated AUC can be 
used (see section VII.D, Long-Half-Life Drugs).

For steady-state studies, we recommend that the measure-
ment of total exposure be the area under the plasma, serum, 
or blood concentration time curve from time zero to time tau 
over a dosing interval at steady state (AUC0-tau), where tau is 
the length of the dosing interval.

Partial Exposure For orally administered drug products, 
BA and BE can generally be demonstrated by measurements 
of peak and total exposure. For certain classes of drugs and 
under certain circumstances (e.g., to assess onset of an anal-
gesic effect), an evaluation of the partial exposure could be 
used to support the performance of different formulations 
by providing further evidence of therapeutic effect. This 
FDA guidance recommends the use of partial AUC as a par-
tial exposure measure. The time to truncate the partial area 
should be related to a clinically relevant PD measure. We also 
recommend that sufficient quantifiable samples be collected 
to allow adequate estimation of the partial area. For questions 
on the suitability of the PD measure or use of partial exposure 
in general, we recommend that sponsors and/or applicants 
consult the appropriate review division.
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10. Comparison of PK measures in BE studies
An equivalence approach is recommended for BE compari-
sons. The recommended approach relies on (1) a criterion to 
allow the comparison, (2) a confidence interval for the cri-
terion, and (3) a BE limit. Log-transformation of exposure 
measures before statistical analysis is recommended. This 
FDA guidance recommends use of an average BE criterion 
to compare systemic exposure measures for replicate and 
non-replicate BE studies of both immediate- and modified-
release products. For additional information on data analysis, 
refer to Appendix A and to the FDA guidance for industry on 
Statistical Approaches to Establishing Bioequivalence.

B.  Other Approaches to Support BA/BE
In certain circumstances, other approaches are recommended 
to support a demonstration of BA/BE. Below are some general 
considerations regarding these other approaches. Sponsors 
should consult FDA’s guidance for industry for additional 
information on these methods as well.*

1. In Vitro Tests Predictive of Human In Vivo BA
In vitro-in vivo correlation (IVIVC) is an approach to describe 
the relationship between an in vitro attribute of a dosage 
form (e.g., the rate or extent of drug release) and a relevant in 
vivo response (e.g., plasma drug concentration or amount of 
drug absorbed). This model relationship facilitates the ratio-
nal development and evaluation of extended-release dosage 
forms. Once an IVIVC is validated, the in vitro test serves as 
a surrogate for BA and/or BE testing, as well as a tool for for-
mulation screening and setting of the dissolution/drug-release 
acceptance criteria.

Specifically, in vitro dissolution/drug-release character-
ization is encouraged for all extended-release product for-
mulations investigated (including prototype formulations), 
particularly if in vivo absorption characteristics are being 
defined for the different product formulations. Such efforts 
may enable the establishment of an IVIVC. When an IVIVC 
or association is established (21 CFR 320.24(b)(1)(ii)), the in 
vitro test can serve not only as a quality control specification 
for the manufacturing process, but also as an indicator of how 
the product will perform in vivo.

Additional information on the development and validation 
of an IVIVC can be found in the FDA guidance for indus-
try Extended Release Oral Dosage Forms: Development, 
Evaluation, and Application of In Vitro/In Vivo Correlations.

2. Pharmacodynamic Studies
PD studies are not recommended for orally administered drug 
products when the drug is absorbed into systemic circulation 
and a PK approach can be used to assess systemic exposure 
and evaluate BA or BE. PK endpoints are preferred because 
they are generally the most accurate, sensitive, and reproduc-
ible approach. However, in instances where a PK endpoint is 
not possible, a well- justified PD endpoint can be used to dem-
onstrate BA or BE.

* See footnote 2.

3. Comparative Clinical Studies
Clinical endpoints can be used in limited circumstances, for 
example, for orally administered drug products when the 
measurement of the active ingredients or active moieties in an 
accessible biological fluid (PK approach) or PD approach is 
not possible. Because these circumstances do not occur very 
often, use of this approach is expected to be rare.

4. In Vitro Studies
Under certain circumstances, BA and BE can be evaluated 
using in vitro approaches (e.g., dissolution/drug-release test-
ing) during the preapproval and post-approval phases (see 21 
CFR 320.24(b)(5) and (6)). For example, orally administered 
drugs that are highly soluble and highly permeable, and for 
which the drug product is rapidly dissolving, documentation 
of BE using an in vitro approach (dissolution/drug-release 
studies) may be appropriate based on the Biopharmaceutics 
Classification System.†

The following FDA guidance provide recommendations on 
the development of dissolution methodology, setting specifi-
cations, and the regulatory applications of dissolution testing:

• Dissolution Testing of Immediate-Release Solid 
Oral Dosage Forms

• Extended-Release Oral Dosage Forms: Development, 
Evaluation, and Application of In Vitro/In Vivo 
Correlations

In addition, we recommend that sponsors consult other FDA 
guidance for additional information on when in vitro data 
may be appropriate to demonstrate BA or BE of a product.

iv.  doCumenting BA And Be For 
vArious dosAge Forms

This section summarizes the recommendations for docu-
menting BA and BE studies based on the specific dosage 
forms and whether these evaluations occur pre-approval or 
post-approval.

A.  Solutions and Other Solubilized Dosage Forms
For oral solutions, elixirs, syrups, tinctures, or other solubi-
lized forms, in vivo BA and/or BE are generally self-evident 
and a requirement of in vivo data for a product may be waived 
(21 CFR 320.22(b)(3)). In such instances, the applicant would 
be deemed to have complied with and fulfilled any require-
ment for in vivo data.‡ Although a comparative study is not 
necessary, characterization of the pharmacokinetics of the 
drug is required (21 CFR 314.50(d)(3)). In addition, in vivo 
BE studies that compare different solution formulations are 

† See the FDA guidance for industry on Waiver of In Vivo Bioavailability 
and Bioequivalence Studies for Immediate-Release Solid Oral Dosage 
Forms Based on a Biopharmaceutics Classification System. This docu-
ment provides complementary information on the Biopharmaceutics 
Classification System (BCS).

‡ See 21 CFR 320.22(b)(3).
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waived based on the assumptions that release of drug sub-
stance from the drug product is self-evident and that the solu-
tions do not contain any excipients that significantly affect 
drug absorption. However, there are certain excipients that 
may alter the BA (e.g., sorbitol may reduce the BA of drugs, 
and vitamin E may enhance the BA) in amounts sometimes 
used in oral liquid dosage forms. In this case, evaluation of in 
vivo BA and/or BE may be required.

B.  Immediate-Release Products
Included in this discussion are capsules, tablets (including 
conventional, buccal, chewable, orally disintegrating, and 
sublingual dosage forms), and suspensions.

1. Preapproval Changes
For BA and BE studies, we recommend a single-dose, fasting 
study be performed. Under certain circumstances, multiple-
dose BA studies (see section III.A.5) and/or food effect 
studies may be necessary (See the FDA guidance for industry 
Food-Effect Bioavailability and Fed Bioequivalence). 
Unconventional dosage forms (buccal, chewable, orally 
disintegrating, and sublingual dosage forms) should be 
administered according to intended label use/instructions. In 
addition, a BA study may be needed with the unconventional 
dosage form swallowed intact to assess the impact of accidental 
swallowing of the intact product. Sampling should adequately 
capture the Tmax and Cmax in addition to total exposure.

We recommend that in vitro dissolution be evaluated for 
all orally administered products. In vitro dissolution test 
conditions could be the same or different for unconventional 
compared to conventional dosage forms. If differences in dis-
solution data exist, they should be discussed with the appro-
priate review division.

2. Post-approval Changes
Information on the types of in vitro dissolution and in vivo 
BE studies needed for approved immediate-release drug prod-
ucts when post-approval changes are made is provided in an 
FDA guidance for industry entitled SUPAC-IR: Immediate 
Release Solid Oral Dosage Forms Scale-Up and Post-
approval Changes: Chemistry, Manufacturing, and Controls, 
In Vitro Dissolution Testing, and In Vivo Bioequivalence 
Documentation. We recommend that for post-approval 
changes, the in vitro or in vivo comparison be made between 
the post-change and pre-change products.

C.  Modified-Release Products
Modified-release (MR) products include extended-release 
(controlled-release, sustained- release)* and delayed-release 
products.

Extended-release (ER) products are dosage forms that are 
designed to extend or prolong the release of active ingredi-
ent or active moiety from the drug product and may allow a 
reduction in dosing frequency as compared to when the drug 

* For the purpose of this FDA guidance, the terms extended, controlled, and 
sustained are used interchangeably.

is administered in an immediate-release (IR) dosage form. 
These drug products can be developed to reduce fluctuations 
in plasma concentrations when compared to an IR product. 
ER products can be capsules, tablets, granules, pellets, or 
suspensions.

Delayed-release (DR) drug products are dosage forms 
that release active ingredient or active moiety at a time later 
than immediately after administration (i.e., these drug prod-
ucts exhibit a lag time in quantifiable plasma concentrations). 
Typically, coatings (e.g., enteric coatings) are used to delay the 
release of the drug substance until the dosage form has passed 
through the acidic medium of the stomach. Generally, DR 
products are treated as IR products. However, if the DR prod-
uct has complex release characteristics, the relevant review 
division should be contacted for additional FDA guidance.

If the drug product is an ER product, the following recom-
mendations apply.

1. Preapproval: BA and BE Studies
FDA’s regulations at 21 CFR 320.25(f) address the purpose 
of a BA study for an extended-release product, which is to 
determine if certain delineated conditions are met.† This 
regulation also provides that “the reference material(s) for 
such a bioavailability study shall be chosen to permit an 
appropriate scientific evaluation of the extended release 
claims made for the drug product.”‡ Appropriate reference 
products may include

(1) a solution or suspension of the active drug ingredient or 
therapeutic moiety, (2) a currently marketed non-controlled-
release drug product containing the same active drug ingredi-
ent or therapeutic moiety and administered according to the 
dosage recommendations in the labeling of the non-controlled 
release drug product, and (3) a currently marketed ER drug 
product subject to an approved full NDA containing the same 
active drug ingredient or therapeutic moiety and administered 
according to the dosage recommendations in the labeling of 
currently marketed ER product.§

In general, the PK profile of the ER product may not match 
that of the approved IR product (e.g., Tmax is different) or, in 
some cases, to another ER product. In such a case, establish-
ing similar PK profiles using Cmax and AUC may not be suf-
ficient to show that the ER product is bioequivalent to the IR 
product. Thus, additional safety or efficacy studies or PK/PD 
assessments may be recommended. This FDA guidance rec-
ommends that the following BA studies and food effect BA 
studies be conducted for an ER drug product submitted as an 
NDA for the scenarios described below:

† 21 CFR 320.25(f)(1).
‡ 21 CFR 320.25(f)(2).
§ 21 CFR 320.25(f)(2)(i), (ii), and (iv). We recommend that a sponsor seek-

ing to use as a reference product “a currently marketed extended release 
drug product subject to an approved full new drug application containing 
the same active drug ingredient or therapeutic moiety and administered 
according to the dosage recommendations in the labeling proposed for the 
extended release drug product,” under 21 CFR 320.25(f)(2)(iii), consult 
with the Agency before commencing such a study.
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New ER formulation comparison to an already-approved 
IR product

• For drugs with linear pharmacokinetics over the 
therapeutic dose range: A fasting study should be 
conducted comparing the ER product administered 
as a single dose at the highest strength to the IR ref-
erence administered over the least common time 
interval to achieve equivalent total dose as for the ER 
product.* If for safety reasons the highest strength 
cannot be used, a lower strength may be acceptable.

• For drugs with nonlinear pharmacokinetics over the 
therapeutic dose range: At a minimum, a single dose 
of the highest and lowest strengths of the ER product 
should be compared to their corresponding IR refer-
ences administered over the ER dosing interval. If the 
relative BA of intermediate ER strengths cannot be 
inferred based on the above studies, a single-dose fast-
ing study for the intermediate strength(s) of the ER 
product should be compared to the corresponding IR 
reference administered over the ER dosing interval.

• When the ER strengths are not proportionally simi-
lar in composition, a single- dose fasting dosage 
strength equivalence assessment study† or a dosage 
strength proportionality study‡ for the ER product 
should be conducted.

• A single-dose food-effect study should be conducted 
on the highest ER strength (see the 2002 Food-Effect 
FDA guidance).

• A steady state study should be conducted on the 
highest strength of the ER product compared to an 
approved IR reference dosed to achieve equivalent 
total dose as for the ER product.

New ER product (ERnew) comparison to an approved ER 
product (ERold) with a different dosing interval (i.e., where 
ERnew and ERold have unequal dosing intervals)

• The recommendations are the same as outlined in the 
previous section (Development of a new ER formula-
tion given an already approved IR product) except 
for the choice of the reference product. In this case, 
the reference product could be either the approved 
ERold or IR product.

* For example, when a 150-milligram (mg) ER product administered once 
daily (QD) is being developed that gives an approved 50-mg IR reference 
product administered three times a day (TID) or a 75-mg product admin-
istered two times a day (BID), a comparison of the 150-mg ER product 
administered as a single dose could be compared to either the 50-mg 
IR reference product administered TID or 75-mg IR reference product 
administered BID. In this case, the least common time interval is 24 hours.

†     If three strengths, 10, 25, and 50 mg, are being developed for a new ER 
dosage form, the dosage strength equivalence study should be conducted 
using 5 × 10 mg, 2 × 25 mg, and 1 × 50 mg to achieve constancy of dose.

‡     If three strengths, 10, 25, and 50 mg, are being developed for a new 
ER dosage form, the dosage strength proportionality study should be 
conducted using 1 × 10 mg, 1 × 25 mg, and 1 × 50 mg to achieve con-
stancy of dose and the dosage strength proportionality study should be 
conducted using 1 × 10 mg, 1 × 25 mg, and 1 × 50 mg.

New ER product (ERnew) comparison to an approved ER 
product (ERold) with the same dosing interval

• A single-dose fasting BE study on the highest 
strength of the ERnew product compared to the ERold 
product. If ERnew and ERold are of different strength, 
then comparison of ERnew versus ERold should be 
made based on dose using the highest strengths.

• A single-dose, food-effect study should be conducted 
on the highest ERnew strength.

• When the ERnew strengths are not proportionally 
similar in composition, a single- dose fasting dosage 
strength equivalence assessment study or a dosage 
strength proportionality study§ for the ERnew product 
should be conducted.

• In some cases, BE between the new and old ER 
products may not be sufficient to ensure that there is 
no difference in safety or efficacy if the PK profiles 
of the two ER products do not match (e.g., Tmax is 
different). Additional data analysis or clinical studies 
may be needed to ensure that the two products are 
clinically equivalent.

2. Post-approval Changes
Information on the types of in vitro dissolution and in vivo BE 
studies for ER drug products approved in the presence of spe-
cific post-approval changes are provided in an FDA guidance 
for industry SUPAC-MR: Modified Release Solid Oral Dosage 
Forms: Scale-Up and Post-approval Changes: Chemistry, 
Manufacturing, and Controls; In Vitro Dissolution Testing, 
and In Vivo Bioequivalence Documentation. We recommend 
that for post-approval changes, the in vitro or in vivo compari-
son be made between the post- change and pre-change products.

D.  Batch Size
For pivotal BE studies, the test batch should be representative 
of the production batches. Therefore, the size of the test batch 
should be at least 10% of the planned production batch size, or 
a minimum of 100,000 units, whichever is larger.

v.  AdditionAl inFormAtion on in vitro ApproAChes

A.  In Vitro Studies Conducted in Support of a Waiver 
of an In Vivo BA or BE Data Requirement

As discussed above, FDA’s regulations contemplate that if 
in vivo BA or BE data are required for a product, a spon-
sor may seek a waiver of that requirement under certain 
circumstances.¶

§  21 CFR 320.21(b) (giving applicants the option of submitting information 
that “would permit FDA to waive the submission of evidence demonstrat-
ing in vivo bioequivalence”) and 320.21(f) (requiring that the information 
submitted in support of a waiver request “shall meet the criteria set forth 
in § 320.22”).

¶ 21 CFR 320.21(b) (giving applicants the option of submitting information 
that “would permit FDA to waive the submission of evidence demonstrat-
ing in vivo bioequivalence”) & 320.21(f) (requiring that the information 
submitted in support of a waiver request “shall meet the criteria set forth 
in § 320.22.”)



21Regulatory and Manufacturing Considerations 

For example, in some instances, in vivo BA or BE is self-
evident based on certain characteristics of the drug product 
(21 CFR 320.22(b)), and therefore, any in vivo data require-
ment has been deemed to have been met. In other delineated 
circumstances, an in vivo BA or BE data requirement may be 
waived, and in vitro data may be accepted in lieu of in vivo 
data (21 CFR 320.22(d)). For example, an in vivo data require-
ment may be waived for different strengths of an immediate-
release drug product under 21 CFR 320.22(d)(2) when (1) the 
drug product is in the same dosage form, but in a different 
strength; (2) this different strength is proportionally similar in 
its active and inactive ingredients to another drug product for 
which the same manufacturer has obtained approval; and (3) 
the new strength meets an appropriate in vitro test as outlined 
in the regulation.* In addition, for waiving higher strengths, 
linearity of the pharmacokinetics over the therapeutic dose 
range should be demonstrated.

This FDA guidance defines proportionally similar in the 
following ways:

• All active and inactive ingredients are in exactly the 
same proportion between different strengths (e.g., a 
tablet of 50-mg strength has all the inactive ingredi-
ents, exactly half that of a tablet of 100-mg strength, 
and twice that of a tablet of 25-mg strength).

• For high-potency drug substances (where the amount 
of active drug substance in the dosage form is relatively 
low), (1) the total weight of the dosage form remains 
nearly the same for all strengths (within ± 10% of the 
total weight of the strength on which a BE was per-
formed), (2) the same inactive ingredients are used 
for all strengths, and (3) the change in any strength is 
obtained by altering the amount of the active ingredi-
ents and one or more of the inactive ingredients.

• Bilayer tablets are considered to be one formulation 
even though they consist of two separate layers with 
different compositions. In assessing the proportional 
similarity of the different strengths, all components 
of both layers should be proportionally similar. The 
fact that only one layer is proportionally similar and 
the other is not clearly indicates that the products 
(whole tablet) are not proportionally similar. This is 
relevant because there can be interactions between 
the different tablet layers, which can differ across 
different strengths because of the different size of 
the layers and the varying amounts of excipients 
present in each layer.

Exceptions to the above definitions may be possible if ade-
quate justification is provided and discussed with the appro-
priate review division.

* See also 21 CFR 322.22(d)(3) and (4) for additional bases for waiver. Also, 
FDA, for good cause, may waive a requirement for the submission of evi-
dence of in vivo bioavailability or bioequivalence if waiver is compatible 
with the protection of the public health. For full NDAs, FDA may defer 
a requirement for the submission of evidence of in vivo bioavailability 
if deferral is compatible with the protection of the public health (21 CFR 
320.22(e)).

B.  In Vitro Studies Conducted in Support 
of Demonstrating BA or BE

FDA may determine that in vitro data are the most accurate, 
sensitive, and reproducible method to demonstrate BA or 
BE in other contexts (21 CFR 320.24(b)(5) and (6)).† Below 
we provide additional FDA guidance on the conduct of such 
studies.

1.  Immediate-Release Formulations 
(Capsules, Tablets, and Suspensions)

In vitro data can be used to compare formulations of drug 
products under certain circumstances. If an applicant seeks 
to demonstrate the BA or BE of immediate-release formula-
tions for capsules, tablets, and suspensions using in vitro data, 
FDA recommends that sponsors generate dissolution profiles 
for all strengths using an appropriate dissolution method. If 
the dissolution results indicate that the dissolution character-
istics of the product are not dependent on the pH and product 
strength, dissolution profiles in one medium are usually suf-
ficient to support demonstrating BE. Otherwise, dissolution 
data in at least three media (e.g., pH 1.2, 4.5, and 6.8) are 
recommended. The f2 test should be used to compare profiles 
from the different strengths of the product (see FDA guidance 
for industry, Dissolution Testing of Immediate Release Solid 
Oral Dosage Forms). An f2 value ≥ 50 indicates a sufficiently 
similar dissolution profile to support a biowaiver. For an f2 
value < 50, discussion with the appropriate review division 
is recommended to determine whether an in vivo study is 
needed. The f2 approach is not suitable for rapidly dissolving 
drug products (e.g., ≥ 85% dissolved in 15 minutes or less).

Over-encapsulation of clinical trial formulations During 
the course of drug development, sponsors sometimes have to 
blind the formulations that they use in the clinical trials. In 
certain situations, the only difference between the to-be-mar-
keted and clinical trial formulations is that the dosage form is 
put into a capsule. This over-encapsulation is done mainly for 
blinding purposes. It may be possible to support bioequiva-
lence of the to-be-marketed and clinical trial formulations 
using in vitro data only, provided that no other excipients are 
added to the capsule and the dissolution profiles are compa-
rable in three media: pH 1.2, pH 4.5 and pH 6.8.

Scale-up and post-approval changes Certain formula-
tion changes in components and composition, scale-up, 
manufacturing site, manufacturing process, or equipment 
can be made post-approval. Depending on the possible 
impact of the manufacturing change on the release of the 
active ingredient from the formulation and its BA, certain 
manufacturing changes for IR products can be approved 
based solely on similarity of the dissolution profiles between 
the postchange and prechange formulations. Information on 
recommendations for using in vitro dissolution and in vivo 
BE studies for immediate-release drug products in such cir-
cumstances is provided in FDA’s FDA guidance for industry 

† In such instances, no waiver under 21 CFR 320.21 and 320.22 is necessary.
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on SUPAC IR: Immediate- Release Solid Oral Dosage 
Forms: Scale-Up and Post-Approval Changes: Chemistry, 
Manufacturing, and Controls; In Vitro Dissolution Testing, 
and In Vivo Bioequivalence Documentation. The same 
principles described in the FDA guidance can be applied to 
pre-approval changes in which the to-be-marketed formula-
tion differs from the clinical trial formulation.

2. Modified-Release Formulations
The use of in vitro data may be acceptable for modified-
release drug products for which specific post-approval 
changes are sought is delineated in the FDA guidance for 
industry SUPAC-MR: Modified Release Solid Oral Dosage 
Forms: Scale-Up and Post-approval Changes: Chemistry, 
Manufacturing, and Controls; In Vitro Dissolution Testing, 
and In Vivo Bioequivalence Documentation. The same prin-
ciples described in the FDA guidance may also apply to pre-
approval changes. Additional considerations for use of in vitro 
data are described below.

Beaded capsules: lower/higher strength For ER beaded 
capsules where the strength differs only in the number of 
beads containing the active moiety, a single-dose, fasting BA 
or BE study, as appropriate, should be carried out on the high-
est strength. In vivo BA or BE of one or more lower strengths 
can be demonstrated based on dissolution profile comparisons, 
with an in vivo BA or BE study only on the highest strength 
(unless safety reasons preclude the administration of the high-
est strength to healthy volunteers). The dissolution profiles for 
each strength should be generated using the recommended 
dissolution method. If the dissolution method has not been 
finalized, dissolution profiles should be generated in at least 
three media (e.g., pH 1.2, 4.5, and 6.8). In vivo BE studies for 
higher strengths may not be necessary based on (1) clinical 
safety and/or efficacy data on the proposed dose and the need 
for the higher strength, (2) linearity of pharmacokinetics over 
the therapeutic dose range, and (3) the same dissolution pro-
cedures being used for all strengths with similar dissolution 
results. The f2 test can be used to demonstrate similar profiles 
among the different strengths of the product.

MR dosage forms: lower strength For MR dosage forms, 
when the drug product is in the same dosage form but in a 
different strength and when (1) the drug exhibits linear phar-
macokinetics, (2) the various strengths are proportionally 
similar in their active and inactive ingredients* and (3) the 
drug-release mechanism is the same, an in vivo BA or BE 
determination of one or more lower strengths can be demon-
strated based on dissolution profile comparisons, with an in 
vivo BA or BE study only on the highest strength. The disso-
lution profiles for each strength should be generated using the 

* If the formulations of all the strengths are not compositionally propor-
tional, in vitro data can be submitted for the middle strength(s) if the fol-
lowing data are acceptable: (1) BA or BE data, as appropriate, for both the 
highest and the lowest strengths, and (2) in vitro multimedia dissolution 
comparison profiles using f2 evaluation.

recommended dissolution method. If the dissolution method 
has not been finalized, dissolution profiles should be gener-
ated in at least three media (e.g., pH 1.2, pH 4.5, and pH 6.8). 
The dissolution profile should be generated on the test and 
reference products of all strengths using the same dissolution 
test conditions.

vi. speCiAl topiCs

A.  Alcoholic Beverage Effects on MR Drug Products
The consumption of alcoholic beverages may affect the 
release of a drug substance from an MR formulation. The 
formulation may lose its MR characteristics, leading to more 
rapid drug release and altered systemic exposure. This more 
rapid drug release may have deleterious effects on the drug’s 
safety and/or efficacy.

In vitro assessments of the drug release from the drug prod-
uct using media with various alcohol concentrations should be 
conducted. Based on the results of the in vitro assessments, an 
in vivo BA study of the drug product when administered with 
alcohol may be needed.

B.  Enantiomers versus Racemates
During development of a racemic drug product, the racemate 
should be measured in BA studies. It may also be important to 
measure the individual enantiomers of the racemate to charac-
terize the pharmacokinetics of the enantiomers. For the devel-
opment of a specific enantiomer, chiral inversion should be 
assessed.

Measurement of the racemate using an achiral assay is rec-
ommended for BE studies. Measurement of individual enan-
tiomers in BE studies is recommended only when all of the 
following conditions are met: (1) the enantiomers exhibit dif-
ferent PD characteristics, (2) the enantiomers exhibit differ-
ent PK characteristics, (3) primary efficacy and safety activity 
resides with the minor enantiomer, and (4) nonlinear absorp-
tion is present (as expressed by a change in the enantiomer 
concentration ratio with change in the input rate of the drug) 
for at least one of the enantiomers. In such cases, we recom-
mend that BE criteria be applied to the enantiomers separately.

C.  Drug Products With Complex Mixtures 
as the Active Ingredients

Certain drug products may contain complex drug substances 
(i.e., active moieties or active ingredients that are mixtures of 
multiple synthetic and/or natural source components). Some 
or all of the components of these complex drug substances 
may not be fully characterized with regard to chemical struc-
ture and/or biological activity. Quantification of all active or 
potentially active components in BA and BE studies may not 
be possible. In such cases, we recommend that BA and BE 
studies be based on a select number of components. Criteria 
for component selection typically include the amount of the 
moiety in the dosage form, plasma or blood levels of the moi-
ety, and biological activity of the moiety. When PK approaches 
are infeasible to assess rate and extent of absorption of a 
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drug substance from a drug product, PD, clinical, or in vitro 
approaches may be appropriate.

D.  Long-Half-Life Drugs
In a BA or PK study involving an IR oral product with a long 
half-life (≥ 24 hours), adequate characterization of the half-
life should include blood sampling over a long period of time. 
For BA or BE determination of a drug product containing a 
drug with a long half-life, a nonreplicate, single-dose, cross-
over study can be conducted, provided an adequate washout 
period is used. If the crossover study is problematic, a study 
with a parallel design can be used. For either a crossover or 
parallel study, we recommend that the sample collection time 
be adequate to ensure completion of gastrointestinal transit 
(approximately 2 to 3 days) of the drug product and absorp-
tion of the drug substance. Cmax and a suitably truncated AUC 
can be used to characterize peak and total drug exposure, 
respectively. For drugs that demonstrate low intrasubject vari-
ability in distribution and clearance, a truncated AUC (e.g., 
AUC0-72 hr) can be used in place of AUC0-t or AUC0-∞. For 
drugs that demonstrate high intrasubject variability in distri-
bution and clearance, AUC truncation should not be used. In 
such cases, we recommend that sponsors and/or applicants 
consult the appropriate review division.

E.  Orally Administered Drugs 
Intended for Local Action

Documentation of BA and BE when the drug substance 
produces its effects by local action in the gastrointestinal 
tract can be achieved either by using pharmacokinetics, an 
acceptable PD end point, clinical efficacy and safety studies, 
and/or suitably designed and validated in vitro studies, as 
appropriate. For such cases, we recommend that sponsors 
and/or applicants consult the appropriate review division. 
Additional safety studies may also be recommended to char-
acterize the local safety of the product. The in vitro studies 
should reflect important clinical effects or should be more 
sensitive to changes in product performance compared to a 
clinical study. To ensure comparable safety, additional stud-
ies with and without food may help to understand the degree 
of systemic exposure that occurs following administration 
of a drug product intended for local action in the gastroin-
testinal tract.

F.  Combination/Coadministered Drug Products
Two or more active ingredients can be formulated as a single 
drug product, which is referred to as a combination drug prod-
uct. Generally, the purpose of an in vivo BA study involving a 
combination drug product is to compare the rate and extent of 
absorption of each active drug ingredient or therapeutic moi-
ety in the combination drug product to the rate and extent of 
absorption of each active drug ingredient or therapeutic moi-
ety administered concurrently in separate single-ingredient 
preparations (21 CFR 320.25(g).

For the purpose of defining BA or determining BE when 
required, this FDA guidance recommends that the following 
studies be conducted for a combination drug product:

• A two-treatment, single-dose, fasting study of the 
combination drug product versus single-ingredient 
drug products administered concurrently as a sin-
gle treatment or an approved combination product 
containing the same active ingredients. This study 
should use the highest strength of the combination 
product with matching doses of individual drug 
products.

• Certain alternative study designs may also be 
acceptable depending on the specific situation. For 
instance, in the case of a combination product con-
sisting of two components, a three-treatment study 
design comparing the combination drug product 
versus single-ingredient drug products administered 
separately may be appropriate.

• A single-dose, food-effect study on the combination 
drug product.

BE studies for the combination product should include the 
measurement of systemic concentrations of each active ingre-
dient. The confidence interval approach should be applied to 
each measured entity of the combination drug product and its 
reference product.

In specific cases, drug products are given in combination 
(not co-formulated) with the objective of increasing the expo-
sure of one of the drugs (subject drug). The second drug is 
not intended to have a therapeutic effect and is given only 
to increase the systemic exposure of the subject drug. When 
both the subject and second drug are new molecular entities, 
the BA of each should be assessed separately. If a BE study is 
needed for the subject drug for any reason, the subject drug 
should be administered with the second drug for both test and 
reference products. The corresponding PK results, including 
confidence intervals for BE criteria, should be applied to the 
subject drug. It is not necessary to measure the concentra-
tions of the second drug. BE studies that are needed for the 
second drug should be conducted only with the second drug; 
the subject drug is not dosed with the second drug. When the 
combination includes a new molecular entity and an approved 
product, only the BA of the new molecular entity should be 
assessed. It is assumed that the BA of the approved product 
has been previously evaluated.

G.  Endogenous Substances
Drug products can be developed that contain compounds 
that are endogenous to humans (e.g., testosterone). When the 
endogenous compounds are identical to the drug that is being 
administered, determining the amount of drug released from 
the dosage form and absorbed by each subject is difficult. 
In most cases, it is important to measure and approximate 
the baseline endogenous levels of the compound in blood 
(plasma) and subtract these levels from the total concentra-
tions measured from each subject after the drug product is 
administered. In this way, an estimate of actual drug avail-
ability from the drug product can be achieved, and therefore 
BA and BE can be assessed. Endogenous substances may 
have homeostatic processes that affect their production and 
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therefore impact their systemic concentrations. To reduce the 
complication of these homeostatic processes and to poten-
tially avoid the need for baseline correction, an alternative 
approach might be to enroll patients in BA and BE studies 
with low or no production of the endogenous substances 
instead of healthy volunteers.

Baseline concentrations of the endogenous substance pro-
duced by the body are measured in the time period prior to 
study drug administration. Depending on the proposed indi-
cation, subtraction of the time-averaged baseline or time-
matched baseline from the post-dose concentration for each 
subject may be recommended. When the endogenous levels 
are influenced by diet, strict control of the dietary intake 
of the compound prior to and during the study may also be 
appropriate. To achieve a stable baseline, subjects should be 
housed at the clinic for a sufficient time prior to the study and 
served standardized meals with similar content of the com-
pound to that of the meals served on the PK sampling day.

In either case, baseline concentrations should be deter-
mined for each dosing period, and baseline corrections should 
be period-specific. If a negative plasma concentration value 
results after baseline correction, this should be set to 0 prior 
to calculating the baseline-corrected AUC. Pharmacokinetics 
and statistical analysis should be performed on both uncor-
rected and corrected data as appropriate. Because of the 
complexities associated with endogenous compounds, we rec-
ommend that sponsors and/or applicants contact the appropri-
ate review division for additional FDA guidance.

H.  Drug Products With High Intrasubject Variability
In addition to the traditional approach and the use of aver-
age BE using replicate designs, the use of a reference-scaled 
BE approach using a replicate design can be considered. This 
approach should be reserved for drugs that demonstrate a high 
intrasubject variability (≥30%). The reference-scaled average 
BE approach adjusts the BE limits of highly variable drugs 
by scaling to the within-subject variability of the reference 
product in the study and imposes a limit of 0.8 to 1.25 on 
the geometric mean ratio.* The appropriate review division 
should be consulted when planning the use of the reference-
scaled BE approach.

Appendix A: generAl study design And dAtA hAndling

The following general approaches are recommended, recog-
nizing that the elements can be adjusted for certain drug sub-
stances and drug products.

Study Conduct
• The BA or BE study should be conducted under fast-

ing conditions (after an overnight fast of at least 10 
hours). If the BA or BE study needs to be conducted 

* For general principles of the reference-scaled approach, refer to Davit 
B, Conner D. Reference-Scaled Average Bioequivalence Approach. 
In: Kanfer I, Shargel L, Eds. Generic Drug Product Development – 
International Regulatory Requirements For Bioequivalence. Informa 
Healthcare, 2010:271–272.

with food, a separate FDA guidance Food-Effect 
Bioavailability and Fed Bioequivalence Studies is 
available to assist sponsors.

• The test and reference products should be adminis-
tered with about 8 ounces (240 milliliters) of water 
to an appropriate number of subjects.

• Generally, the highest marketed strength should be 
administered as a single unit. If warranted, to achieve 
sufficient bioanalytical sensitivity multiple units of 
the highest strength can be administered, provided 
the total single dose remains within the labeled dose 
range and the total dose is safe for administration to 
the study subjects.

• An adequate washout period (e.g., …5 half-lives of 
the moieties to be measured) should separate each 
treatment.

• The lot numbers of both test and reference listed 
products and the expiration date for the reference 
product should be stated. We recommend that the 
assayed drug content of the test product batch not 
differ from the reference product by more than +/− 5 
percent. The sponsor should include a statement of 
the composition of the test product and, if possible, 
a side-by- side comparison of the compositions of 
test and reference listed products. In accordance with 
21 CFR 320.38, and 21 CFR 320.63, samples of the 
test and reference listed product must be retained for 
at least 5 years. For additional information, please 
refer to the FDA guidance for industry on Handling 
and Retention of Bioavailability and Bioequivalence 
Testing Samples.

• Before and during each study phase, we recommend 
that subjects (1) be allowed water as desired except 
for 1 hour before and after drug administration, (2) 
be provided standard meals no less than 4 hours after 
drug administration, and (3) abstain from alcohol for 
24 hours before each study period and until after the 
last sample from each period is collected.

Sample Collection and Sampling Times

• We recommend that under normal circumstances, 
blood, rather than urine or tissue, be used.

  In most cases, drug or metabolites are measured 
in serum or plasma. However, in certain cases, such 
as when an assay of sufficient sensitivity cannot be 
developed for plasma, whole blood may be more 
appropriate for analysis. We recommend that blood 
samples be drawn at appropriate times to describe 
the absorption, distribution, and elimination phases 
of the drug. For most drugs we recommend that 12 
to 18 samples, including a pre-dose sample, be col-
lected per subject per dose. This sampling should 
continue for at least three or more terminal elimi-
nation half-lives of the drug to capture 90 percent 
of the relevant AUC. For multiple-dose studies, 
sampling should occur across the dose interval and 
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include the beginning and the end of the interval. 
The exact timing for sample collection depends on 
the nature of the drug and the rate of input from the 
administered dosage form. The sample collection 
should be spaced in such a way that the maximum 
concentration (Cmax) of the drug in the blood and ter-
minal elimination rate constant (λz) can be estimated 
accurately.

  Three or more samples should be obtained during 
the terminal log-linear phase to obtain an accurate 
estimate of λz from linear regression. We recommend 
recording the actual clock time when samples are 
drawn, as well as the elapsed time related to drug 
administration.

Subjects with Pre-Dose Plasma Concentrations
• If the pre-dose concentration is ≤ 5 percent of Cmax 

value in that subject, the subject’s data without any 
adjustments can be included in all PK measurements 
and calculations. We recommend that if the pre-
dose value is > 5 percent of Cmax, the subject should 
be dropped from all PK evaluations. The subject 
data should be reported and the subject should be 
included in safety evaluations.

Data Deletion because of Vomiting
• We recommend that data from subjects who expe-

rience emesis during the course of a study for 
immediate-release products be deleted from statisti-
cal analysis if vomiting occurs at or before 2 times 
median Tmax. For modified-release products, sub-
jects who experience emesis at any time during the 
labeled dosing interval should not be included in PK 
analysis.

Data Submission and Analysis
The following PK information is recommended for submission:

• Plasma concentrations and time points.
• Subject, period, sequence, treatment.
• Intersubject, intrasubject, and/or total variability, if 

available.
• For single-dose studies: AUC0-t, AUC0-inf, Cmax, Tmax, 

λz, and t1/2.
• For steady-state studies: AUC0-tau, Cmaxss, Tmax, Cminss 

(lowest concentration in a dosing interval), Ctrough 
(concentration at the end of the dosing interval), 
Cavss (average concentration during a dosing inter-
val), degree of fluctuation [(Cmax-Cmin)/Cavss], swing 
[(Cmaxss-Cminss)/Cminss]. Ctrough should be measured for 
several dosing intervals to assess whether steady-
state was achieved.

• In addition to the above information, clearance and 
volume of distribution should be reported for BA 
studies.

In addition, we recommend that the following statistical infor-
mation be provided for AUC0-t, AUC0-∞, and Cmax:

• Geometric means
• Arithmetic means
• Geometric mean ratios
• 90 percent Confidence intervals (CI)

We also recommend that logarithmic transformation be pro-
vided for measures used for BE demonstration. An FDA 
guidance for industry, Statistical Approaches to Establishing 
Bioequivalence, is available.

Rounding Off of Confidence Interval Values
We recommend that applicants not round off CI values; 
therefore, to pass a CI limit of 80 to 125 percent, the value 
should be at least 80.00 percent and not more than 125.00 
percent.
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Waiver of In Vivo Bioavailability 
and Bioequivalence Studies for 
Immediate-Release Solid Oral Dosage 
Forms Based on a Biopharmaceutics 
Classification System
Guidance for Industry*

I.  INTRODUCTION*

This guidance provides recommendations for sponsors of 
investigational new drug applications (INDs), and applicants 
who submit new drug applications (NDAs), abbreviated new 
drug applications (ANDAs), and supplements to these appli-
cations for immediate-release (IR) solid oral dosage forms, 
and who wish to request a waiver of an in vivo bioavailability 
(BA) and/or bioequivalence (BE) study requirement. These 
recommendations are intended to apply to waivers requested 
during the IND period and the NDA stage or for ANDAs, 
i.e., (1) subsequent in vivo BA or BE studies of formulations 
after the initial establishment of the in vivo BA of IR solid 
oral dosage forms during the IND period, and (2) in vivo BE 
studies of IR solid oral dosage forms in NDAs, ANDAs, and 
supplements to these applications.

Regulations at 21 CFR 320 address the requirements for 
BA and BE data for approval of NDAs, ANDAs, and supple-
mental applications. Provision for waivers of in vivo BA/BE 
studies (biowaivers) under certain conditions is provided at 21 
CFR 320.22.† This guidance finalizes the guidance for indus-
try on Waiver of In Vivo Bioavailability and Bioequivalence 
Studies for Immediate-Release Solid Oral Dosage Forms 

* This guidance has been prepared by the Office of Pharmaceutical Quality 
and the Office of Translational Sciences in the Center for Drug Evaluation 
and Research (CDER) at the Food and Drug Administration.

† In addition to waiver of an in vivo BE requirement under 21 CFR 320.22, 
there are certain circumstances in which BE can be evaluated using in vitro 
approaches under 21 CFR 320.24(b)(6). The scientific principles described 
in this guidance regarding waiver of an in vivo requirement also apply to 
consideration of in vitro data under that regulation. In such circumstances, 
an in vivo data requirement is not waived, but rather, FDA has determined 
that in vitro data is the most accurate, sensitive, and reproducible for a 
product, as required under 21 CFR 320.24(a). Nonetheless, for ease of the 
reader, in this guidance we will refer to either the decision to waive an in 
vivo BE requirement under 21 CFR 320.22 or the decision to accept in 
vitro BE data in accordance with 21 CFR 320.24(a) as a “biowaiver.”

Based on a Biopharmaceutics Classification System,‡ pub-
lished in May 2015, and explains when biowaivers can be 
requested for IR solid

oral dosage forms based on an approach termed the 
Biopharmaceutics Classification System (BCS).§ This guid-
ance includes biowaiver extension to BCS class 3 drug prod-
ucts, and additional modifications, such as criteria for high 
permeability and high solubility.

In general, FDA’s guidance documents do not estab-
lish legally enforceable responsibilities. Instead, guidances 
describe the Agency’s current thinking on a topic and should 
be viewed only as recommendations, unless specific regula-
tory or statutory requirements are cited. The use of the word 
should in Agency guidances means that something is sug-
gested or recommended, but not required.

II.  THE BIOPHARMACEUTICS 
CLASSIFICATION SYSTEM

The BCS is a scientific framework for classifying drug sub-
stances based on their aqueous solubility and intestinal per-
meability. When combined with the dissolution of the drug 
product, the BCS takes into account three major factors 
that govern the rate and extent of drug absorption from IR 
solid oral dosage forms: (1) dissolution, (2) solubility, and 

‡ We update guidances periodically. To make sure you have the most 
recent version of a guidance, check the FDA Drugs guidance web page at 
http://www.fda.gov/Drugs/GuidanceComplianceRegulatoryInformation/
Guidances/default.htm.

§ See The Biopharmaceutics Classification System (BCS) Guidance at: 
http://www.fda.gov/aboutfda/centersoffices/officeofmedicalproductsand-
tobacco/cder/ucm128219.htm.
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(3) intestinal permeability.* According to the BCS, drug sub-
stances are classified as follows:

Class 1: High Solubility – High Permeability Class 
2: Low Solubility – High Permeability Class 3: 
High Solubility – Low Permeability Class 4: Low 
Solubility – Low Permeability

In addition, some IR solid oral dosage forms are categorized 
as having rapid or very rapid† dissolution. Within this frame-
work, when certain criteria are met, the BCS can be used as 
a drug development tool to help sponsors/applicants justify 
requests for biowaivers.

Observed in vivo differences in the rate and extent of 
absorption of a drug from two pharmaceutically equivalent 
solid oral products may be due to differences in drug dis-
solution in vivo.4 However, when the in vivo dissolution of 
an IR solid oral dosage form is rapid or very rapid in rela-
tion to gastric emptying and the drug has high solubility, the 
rate and extent of drug absorption is unlikely to be dependent 
on drug dissolution and/or gastrointestinal (GI) transit time. 
Under such circumstances, demonstration of in vivo BA or BE 
may not be necessary for drug products containing class 1 and 
class 3 drug substances, as long as the inactive ingredients 
used in the dosage form do not significantly affect absorption 
of the active ingredients.

The BCS approach outlined in this guidance can be used 
to justify biowaivers for highly soluble and highly permeable 
drug substances (i.e., class 1) as well as highly soluble and 
low permeable drug substances (i.e., class 3) in IR solid oral 
dosage forms that exhibit rapid or very rapid in vitro dissolu-
tion using the recommended test methods. The recommended 
methods for determining solubility, permeability, and in vitro 
dissolution are discussed below.

A.  soluBility

The solubility class boundary is based on the highest strength 
of an IR product that is the subject of a biowaiver request. A 
drug substance is considered highly soluble when the highest 
strength is soluble in 250 mL or less of aqueous media within 
the pH range of 1 - 6.8 at 37 ± 1°C. The volume estimate of 
250 mL is derived from typical BE study protocols that pre-
scribe administration of a drug product to fasting human vol-
unteers with an 8 fluid ounce glass of water.

* Amidon GL, Lennernäs H, Shah VP, and Crison JR, 1995, A Theoretical 
Basis For a Biopharmaceutics Drug Classification: The Correlation of In 
Vitro Drug Product Dissolution and In Vivo Bioavailability, Pharm Res, 
12: 413–420.

† Yu LX, Amidon GL, Polli JE, Zhao H, Mehta MU, Conner DP, et al, 2002, 
Biopharmaceutics classification system: The scientific basis for biowaiver 
extensions, Pharm Res, 19(7):921–5.

B.  permeABility

The permeability class boundary is based indirectly on the 
extent of absorption (fraction of dose absorbed, not systemic 
BA) of a drug substance in humans, and directly on measure-
ments of the rate of mass transfer across human intestinal 
membrane. Alternatively, other systems capable of predicting 
the extent of drug absorption in humans can be used (e.g., in 
situ animal, in vitro epithelial cell culture methods). A drug 
substance is considered to be highly permeable when the sys-
temic BA or the extent of absorption in humans is determined 
to be 85 percent or more of an administered dose based on 
a mass balance determination (along with evidence showing 
stability of the drug in the GI tract) or in comparison to an 
intravenous reference dose.

C. dissolution‡

An IR drug product is considered rapidly dissolving when a 
mean of 85 percent or more of the labeled amount of the drug 
substance dissolves within 30 minutes, using United States 
Pharmacopeia (USP) Apparatus 1 at 100 rpm or Apparatus 2 
at 50 rpm (or at 75 rpm when appropriately justified (see sec-
tion III.C.) in a volume of 500 mL or less (or 900 mL when 
appropriately justified) in each of the following media: (1) 0.1 
N HCl or Simulated Gastric Fluid USP without enzymes; (2) a 
pH 4.5 buffer; and (3) a pH 6.8 buffer or Simulated Intestinal 
Fluid USP without enzymes.

An IR product is considered very rapidly dissolving when 
a mean of 85 percent or more of the labeled amount of the 
drug substance dissolves within 15 minutes, using the above 
mentioned conditions.

III.  RECOMMENDED METHODOLOGY FOR 
CLASSIFYING A DRUG SUBSTANCE AND 
FOR DETERMINING THE DISSOLUTION 
CHARACTERISTICS OF A DRUG PRODUCT

The following approaches are recommended for classifying a 
drug substance and determining the dissolution characteris-
tics of an IR drug product according to the BCS.

A.  determining drug suBstAnCe soluBility ClAss

An objective of the BCS approach is to determine the equi-
librium solubility of a drug substance under physiological 
pH conditions. The pH-solubility profile of the test drug sub-
stance should be determined at 37 ± 1°C in aqueous media 
with a pH in the range of 1 - 6.8. A sufficient number of pH 
conditions should be evaluated to accurately define the pH-
solubility profile within the pH range of 1 - 6.8. The number 
of pH conditions for a solubility determination can be based 

‡ See also the draft guidance for industry Dissolution Testing of Immediate 
Release Solid Oral Dosage Forms. When final, this guidance will repre-
sent the FDA’s current thinking on this topic.



29Regulatory and Manufacturing Considerations 

on the ionization characteristics of the test drug substance to 
include pH = pKa, pH = pKa + 1, pH = pKa - 1, and at pH = 1 
and 6.8. A sufficient number of pH conditions should be 
determined for both ionizable and non-ionizable compounds. 
A minimum of three replicate determinations of solubility in 
each pH condition is recommended. Depending on study vari-
ability, additional replicates may be necessary to provide a 
reliable estimate of solubility.

Standard buffer solutions described in the USP are consid-
ered appropriate for use in solubility studies. If these buffers are 
not suitable for physical or chemical reasons, other buffer solu-
tions can be used with justification. Solution pH should be veri-
fied (measured and adjusted to the target pH if required) after 
addition of the drug substance to a buffer. Solution pH should 
also be measured at the end of the equilibrium solubility study.

Methods other than the traditional shake-flask method, 
such as acid or base titration methods, can also be used with 
justification supporting the ability of such methods to predict 
equilibrium solubility of the test drug substance. The con-
centration of the drug substance in selected buffers (or pH 
conditions) should be determined using a validated stability-
indicating assay that can distinguish the drug substance from 
its degradation products.* If degradation of the drug sub-
stance is observed as a function of buffer composition and/
or pH, it should be reported. The solubility class should be 
determined by calculating the volume of an aqueous medium 
sufficient to dissolve the highest strength in the pH range of 
1 - 6.8. A drug substance should be classified as highly soluble 
when the highest strength is soluble in ≤ 250 mL of aqueous 
media over the pH range of 1 - 6.8. In other words, the high-
est strength divided by 250 should be less than or equal to the 
lowest solubility observed over the entire pH range of 1 - 6.8.

For drug products where the highest single dose adminis-
tered is higher than the highest strength, additional informa-
tion may be necessary. If the solubility classification is likely 
to change with the highest single dose as criterion, additional 
PK dose proportionality information in a wide dose range 
covering the therapeutic dose range will be necessary.

B.  determining drug suBstAnCe permeABility ClAss

The permeability class of a drug substance can be determined 
via human pharmacokinetic studies (mass balance, or abso-
lute BA) which are preferred methods, or through in vivo 
intestinal perfusion in human subjects. Alternatively, methods 
not involving human subjects, which include in vivo or in situ 
intestinal perfusion in a suitable animal model (e.g., rats), and 
in vitro permeability methods using excised intestinal tissues, 
or monolayers of suitable epithelial cells, may also be used.

A single method may be sufficient: (i) when the absolute 
BA is 85 percent or more, or (ii) when 85 percent or more 
of the administered drug is excreted unchanged in urine, or 
(iii) when 85 percent or more of the administered drug is 

* Refer to the guidance for industry Submitting Documentation for the 
Stability of Human Drugs and Biologics.

recovered in urine as parent and metabolites with evidence 
indicating stability in the GI tract. When a single method fails 
to conclusively demonstrate a permeability classification, two 
different methods may be advisable. In case of conflicting 
information from different types of studies, it is important to 
note that human data supersede in vitro or animal data.

 1. Pharmacokinetic Studies in Humans
• Mass Balance Studies

Pharmacokinetic (PK) mass balance studies using unlabeled, 
stable isotopes or a radiolabeled drug substance can be used 
to document the extent of absorption of a drug. A sufficient 
number of subjects should be enrolled to provide a reliable 
estimate of extent of absorption.

When mass balance studies are used to demonstrate high 
permeability, additional data to document the drug’s stabil-
ity in the GI tract is required, unless 85 percent or more of 
the drug is excreted unchanged in urine. Please see method 
details in section III.B.3.

• Absolute Bioavailability Studies

Oral BA determination using intravenous administration as 
a reference can be used. Depending on the variability of the 
studies, a sufficient number of subjects should be enrolled in a 
study to provide a reliable estimate of the extent of absorption. 
When the absolute BA of a drug is shown to be 85 percent 
or more, additional data to document drug stability in the GI 
fluid is not necessary.

 2. Intestinal Permeability Methods

The following methods can be used to determine the per-
meability of a drug substance from the GI tract: (1) in vivo 
intestinal perfusion studies in humans; (2) in vivo or in situ 
intestinal perfusion studies using suitable animal models; (3) 
in vitro permeation studies using excised human or animal 
intestinal tissues; or (4) in vitro permeation studies across a 
monolayer of cultured epithelial cells.

In vivo or in situ animal models and in vitro methods, such 
as those using cultured monolayers of animal or human epithe-
lial cells, are considered appropriate for passively transported 
drugs. The observed low permeability of some drug substances 
in humans could be caused by efflux of drugs via membrane 
efflux transporters such as P-glycoprotein (P-gp), breast cancer 
resistance protein (BCRP) and/or multidrug resistance asso-
ciated protein 2 (MRP2). When the efflux transporters are 
absent in these models, or their degree of expression is low 
compared to that in humans, there may be a greater likelihood 
of misclassification of permeability class for a drug subject to 
efflux compared to a drug transported passively. Expression of 
known transporters in selected study systems should be char-
acterized. Functional expression of efflux systems (e.g., P- gp, 
BCRP, MRP2) can be demonstrated with techniques such as 
bidirectional transport studies, demonstrating a higher rate of 
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transport in the basolateral-to-apical direction as compared 
to apical-to-basolateral direction (efflux ratio >2),*,† using 
selected model drugs or chemicals at concentrations that do 
not saturate the efflux system (e.g., digoxin, vinblastine, rhoda-
mine 123, methotrexate). The use of animal or in vitro perme-
ability test methods is recommended only for drug substances 
that are transported by passive mechanisms (efflux ratio of the 
test drug should be < 2). PK studies on dose linearity or pro-
portionality may provide useful information for evaluating the 
relevance of observed in vitro efflux of a drug. For example, 
there may be fewer concerns associated with the use of in vitro 
methods for a drug that has a higher rate of transport in the 
basolateral-to-apical direction at low drug concentrations but 
exhibits linear PK in humans.

For BCS-based permeability determination, an apparent 
passive transport mechanism can be assumed when one of the 
following conditions is satisfied:

• A proportional relationship between the dose (e.g., 
relevant clinical dose range) and measures of BA 
(area under the concentration-time curve) or linear 
PK of a drug is demonstrated in humans.

• Lack of dependence of the measured in vivo or in situ 
permeability is demonstrated in an animal model on 
initial drug concentration (e.g., 0.01, 0.1, and 1 times 
the highest strength dissolved in 250 mL) in the per-
fusion fluid.

• Lack of dependence of the measured in vitro perme-
ability on initial drug concentration (e.g., 0.01, 0.1, 
and 1 times the highest strength dissolved in 250 mL) 
is demonstrated, or lack of dependence on transport 
direction (i.e., efflux ratio 0.5 to 2) using a suitable 
in vitro cell culture method that has been shown to 
express known efflux transporters (e.g., P-gp, BCRP, 
MRP2).

METHOD SUITABILITY: One of the critical steps in using 
in vivo or in situ perfusion, or in vitro permeability methods 
for permeability classification is to demonstrate the suitability 
of the method. To demonstrate suitability of a permeability 
method intended for BCS-based permeability determination, 
a rank-order relationship between experimental permeability 
values and the extent of drug absorption data in human sub-
jects should be established using a sufficient number of model 
drugs. For in vivo intestinal perfusion studies in humans, six 
model drugs are recommended. For in vivo or in situ intesti-
nal perfusion studies in animals, and for in vitro tissue or cell 
monolayer methods, twenty model drugs are recommended. 
Depending on study variability, a sufficient number of 

* KM Giacomini, SM Huang, DJ Tweedie, LZ Benet, KLR Brouwer, X 
Chu, A Dahlin, R Evers, V Fischer, et al. March 2010, The International 
Transporter Consortium, Membrane transporters in drug development, 
Nature Reviews Drug Discovery, 9:215–236.

† See the guidance for industry Drug Interaction Studies—Study Design, 
Data Analysis, Implications for Dosing, and Labeling Recommendations. 
When final, this guidance will represent the FDA’s current thinking on this 
topic.

subjects, animals, excised tissue samples, or cell monolayers 
should be used in a study to provide a reliable estimate of drug 
permeability (e.g., a minimum of three per group). This rela-
tionship should allow accurate differentiation between drug 
substances of low and high intestinal permeability attributes.

To demonstrate the suitability of a method, model drugs 
should represent a range of zero, low (e.g., < 50 percent), mod-
erate (e.g., 50–84 percent), and high (≥ 85 percent) absorption.

Sponsors/applicants may select compounds from the list 
of drugs and/or chemicals provided in Attachment A, or they 
may select other drugs for which there is information avail-
able on mechanism of absorption and reliable estimates of the 
extent of drug absorption in humans.

For a given test method with set conditions, selection of 
a high permeability internal standard with permeability in 
close proximity to the low/high permeability class bound-
ary may be used to facilitate classification of a test drug sub-
stance. For instance, a test drug substance may be determined 
to be highly permeable when its permeability value is equal 
to or greater than that of the selected internal standard with 
high permeability.

After demonstrating suitability of a method and maintain-
ing the same study protocol, it is not necessary to retest all 
selected model drugs for subsequent studies intended to clas-
sify a drug substance. Instead, a low and a high permeability 
model drug should be used as internal standards (i.e., included 
in the perfusion fluid or donor fluid along with the test drug 
substance). These two internal standards are in addition to the 
fluid volume marker (or a zero permeability compound such as 
PEG 4000) that is included in certain types of perfusion tech-
niques (e.g., closed loop techniques). The choice of internal 
standards should be based on compatibility with the test drug 
substance (i.e., they should not exhibit any significant physical, 
chemical, or permeation interactions). When it is not feasible 
to follow this protocol, the permeability of internal standards 
should be determined in the same subjects, animals, tissues, or 
monolayers, following (or, if appropriate, in parallel to) evalu-
ation of the test drug substance. The permeability values of the 
two internal standards should not differ substantially between 
experiments conducted to demonstrate the assay’s method 
suitability and those for the test drug. For example, the labora-
tory may set acceptance criteria for the permeability values of 
its high, low, and zero permeability standard compounds.

At the end of an in vitro test, the amount of drug in the tissue 
or cell monolayer, apical and basolateral chambers should be 
determined to assist in calculation of mass balance. If recovery 
from the apical and basolateral chambers is > 80 percent, there 
is no need to measure drug in the tissue or cell monolayers.

When intestinal permeability methods are used to dem-
onstrate high permeability, additional data to document the 
drug’s stability in the GI tract is required. Please see method 
details in section III.B.3.

 3. Instability in the Gastrointestinal Tract

Determining the extent of absorption in humans based on 
mass balance studies using total radioactivity in urine does 
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not take into consideration the extent of degradation of a 
drug in the GI fluid prior to intestinal membrane perme-
ation. In addition, some methods for determining permeabil-
ity could be based on loss or clearance of a drug from fluids 
perfused into the human and/or animal GI tract either in 
vivo or in situ. Documenting the fact that drug loss from the 
GI tract arises from intestinal membrane permeation, rather 
than a degradation process, will help establish permeability. 
Stability in the GI tract may be documented using simulated 
gastric and intestinal fluids. Obtaining GI fluids from human 
subjects requires intubation and may be difficult. Stability in 
the GI tract may therefore be documented using simulated 
gastric and intestinal fluids such as Gastric and Intestinal 
Fluids USP or, with suitable justification, other biorelevant 
media.

Drug solutions in these fluids should be incubated at 37°C 
for a period that is representative of in vivo drug contact with 
these fluids, for example, one hour in gastric fluid and three 
hours in intestinal fluid. Drug concentrations should then 
be determined using a validated stability- indicating assay 
method. Significant degradation (> 5 percent) of a drug in this 
study could suggest potential instability.

C.  determining drug produCt dissolution 
ChArACteristiCs And dissolution proFile similArity7

Dissolution testing should be carried out in USP Apparatus 
1 (typically at at 100 rpm) or USP Apparatus 2 (typically 
at 50 rpm, or at 75 rpm when appropriately justified) using 
500 mL (or 900 mL with appropriate justification) of the 
following dissolution media: (1) 0.1 N HCl or Simulated 
Gastric Fluid USP without enzymes; (2) a pH 4.5 buffer; and 
(3) a pH 6.8 buffer or Simulated Intestinal Fluid USP with-
out enzymes. For gelatin capsules and tablets with gelatin 
coating, Simulated Gastric and Intestinal Fluids USP (with 
enzymes) can be used.

The dissolution testing apparatus used in this eval-
uation should conform to the requirements in USP 
(<711> Dissolution) and FDA’s guidance on Mechanical 
Calibration of Dissolution Apparatus 1 and 2.* Selection 
of the dissolution testing apparatus (USP Apparatus 1 or 
2) during drug development should be based on a compari-
son of in vitro dissolution and in vivo PK data available 
for the product. The USP Apparatus 1 (basket method) is 
generally preferred for capsules and products that tend to 
float, and USP Apparatus 2 (paddle method) is generally 
preferred for tablets. For some tablet dosage forms, in vitro 
(but not in vivo) dissolution may be slow due to the manner 
in which the disintegrated product settles at the bottom of 
a dissolution vessel. In such situations, USP Apparatus 1 
may be preferred over Apparatus 2, or alternatively rota-
tion speed for Apparatus 2 may be modified with justi-
fication. If the testing conditions need to be modified to 

* See the guidance for industry The Use of Mechanical Calibration of 
Dissolution Apparatus 1 and 2 – Current Good Manufacturing Practice 
(CGMP).

better reflect rapid in vivo dissolution (e.g., use of a differ-
ent rotating speed), such modifications can be justified by 
comparing in vitro dissolution with in vivo absorption data 
(e.g., a relative BA study using a simple aqueous solution as 
the reference product).

A minimum of 12 dosage units of the test and reference 
drug product for each strength should be evaluated to support 
a biowaiver request. Samples should be collected at a suffi-
cient number of intervals to characterize the entire dissolution 
profile of the drug product (e.g., 5, 10, 15, 20, and 30 minutes).

When comparing the test and reference products, dissolu-
tion profiles should be compared using a similarity factor (f2).

 f log n R Tn
t t2
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The similarity factor is a logarithmic reciprocal square root 
transformation of the sum of squared error and is a measure-
ment of the similarity in the percent of dissolution between 
the two curves; where n is the number of time points, Rt is the 
dissolution value of the reference batch at time t, and Tt is the 
dissolution value of the test batch at time t.

Two dissolution profiles are considered similar when the 
f2 value is ≥ 50. To allow the use of mean data, the coef-
ficient of variation should not be more than 20 percent at 
the earlier time points (e.g., 15 minutes), and should not be 
more than 10 percent at other time points. Only one mea-
surement should be considered after 85 percent dissolution 
of both products. In addition, when both test and reference 
products dissolve 85 percent or more of the label amount 
of the drug in 15 minutes using all three dissolution media 
recommended above, the profile comparison with an f2 test 
is unnecessary.

IV. BIOWAIVERS BASED ON BCS

This guidance is applicable for BA/BE waivers (biowaivers) 
based on BCS, for BCS class 1 and class 3 IR solid oral dos-
age forms.

For BCS class 1 drug products, the following should be 
demonstrated:

• the drug substance is highly soluble
• the drug substance is highly permeable
• the drug product (test and reference) is rapidly dis-

solving, and
• the product does not contain any excipients that will 

affect the rate or extent of absorption of the drug (see 
section V.A.)

For BCS class 3 drug products, the following should be 
demonstrated:

• the drug substance is highly soluble
• the drug product (test and reference) is very rapidly 

dissolving (see section II.C.), and
• the test product formulation is qualitatively the same 

and quantitatively very similar (see section V.A.)
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V.  ADDITIONAL CONSIDERATIONS 
FOR REQUESTING A BIOWAIVER

When requesting a BCS-based biowaiver for in vivo BA/BE 
studies for IR solid oral dosage forms, sponsors/applicants 
should note that the following factors can affect their request 
or the documentation of their request.

A.  exCipients

 (i) BCS class 1 drug products: Excipients can some-
times affect the rate and extent of drug absorption. In 
general, using excipients that are currently in FDA- 
approved IR solid oral dosage forms will not affect 
the rate or extent of absorption of a highly soluble 
and highly permeable drug substance that is formu-
lated in a rapidly dissolving IR product. To support 
a biowaiver request, the quantity of excipients in 
the IR drug product should be consistent with the 
intended function (e.g., lubricant). When new excipi-
ents or atypically large amounts of commonly used 
excipients are included in an IR solid dosage form, 
additional information documenting the absence of 
an impact on BA of the drug may be requested by 
the Agency. Such information can be provided with 
a relative BA study using a simple aqueous solution 
as the reference product. Excessive quantities of cer-
tain excipients, such as surfactants (e.g., polysorbate 
80) and sweeteners (e.g., mannitol or sorbitol) may 
be problematic, and sponsors/applicants are encour-
aged to contact the review division* when this is a 
factor.

 (ii) BCS class 3 drug products: Unlike for BCS class 
1 products, for a biowaiver to be scientifically jus-
tified, BCS class 3 test drug product must contain 
the same excipients as the reference product. This is 
due to the concern that excipients can have a greater 
impact on absorption of low permeability drugs. The 
composition of the test product must be qualitatively 
the same (except for a different color, flavor, or pre-
servative that could not affect the BA) and should be 
quantitatively very similar to the reference product. 
Quantitatively very similar includes the following 
allowable differences:
• Changes in the technical grade of an excipient
• Changes in excipients, expressed as percent 

(w/w) of the total formulation less than or equal 
to the following percent ranges:
– Filler (± 10%)
– Disintegrant, Starch (± 6%)
– Disintegrant, Other (± 2%)
– Binder (± 1%)

* When the submission is for an NDA, contact the specific drug product’s 
review division with questions. When the submission is for an ANDA, sub-
mit a Controlled Correspondence via email to GenericDrugs@fda.hhs.gov.

– Lubricant, Calcium or Magnesium Stearate 
(± 0.5%)

– Lubricant, Other (± 2%)
– Glidant, Talc (± 2%)
– Glidant, Other (± 0.2%)
– Film Coat (± 2%)

The total additive effect of all excipient changes should not be 
more than 10 percent.

B.  prodrugs

Permeability of prodrugs will generally depend on the mecha-
nism and (anatomical) site of conversion to the drug substance. 
When the prodrug-to-drug (i.e., active moiety) conversion is 
shown to occur predominantly after intestinal membrane 
permeation, the permeability of the prodrug should be mea-
sured. When this conversion occurs prior to intestinal per-
meation, the permeability of the drug should be determined. 
Dissolution and pH-solubility data on both prodrug and drug 
can be relevant. Sponsors may wish to consult with appro-
priate review staff12 before applying the BCS approach to IR 
products containing prodrugs.

C.  Fixed dose ComBinAtions ContAining 
BCs ClAss 1, or ClAss 3, or A 
ComBinAtion oF ClAss 1 And 3 drugs

 (i) If all active components belong to BCS class 1: BCS-
based biowaivers are applicable for IR fixed dose 
combination products if all the drugs in the combi-
nation belong to BCS class 1, provided there is no PK 
interaction† between the components, and the excipi-
ents fulfill the considerations outlined in section 
V.A.(i). If there is a PK interaction, the excipients 
should fulfill the considerations outlined in section 
V.A.(ii). Otherwise, in vivo bioequivalence testing is 
required.

 (ii) If all components of the combination belong to BCS 
class 3 or a combination of class 1 and 3: BCS-based 
biowaivers are applicable for IR fixed dose combi-
nation products in this situation provided the excipi-
ents fulfill the considerations outlined in section 
V.A.(ii). Otherwise, in vivo bioequivalence testing is 
required.

For fixed drug combination products where BCS classes 1 
or 3 are combined with any other BCS class drugs, this bio-
waiver approach is not applicable.

† See the guidance for industry Drug Interaction Studies—Study Design, 
Data Analysis, Implications for Dosing, and Labeling Recommendations. 
When final, this guidance will represent the FDA’s current thinking on this 
topic.
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d.  exCeptions

BCS-based biowaivers are not applicable for the following:

 1. Narrow Therapeutic Index Drugs*
  This guidance does not apply to narrow therapeu-

tic index (NTI) drug products because of the critical 
relationship between the bioavailable dose and clini-
cal performance. Sponsors should contact the appro-
priate review division† to determine whether a drug 
should be considered to have a narrow therapeutic 
index.

 2. Products Designed to be Absorbed in the Oral 
Cavity

  A request for a waiver of in vivo BA/BE stud-
ies based on the BCS is not appropriate for dosage 
forms intended for absorption in the oral cavity (e.g., 
sublingual or buccal tablets). Similarly, a biowaiver 
based on BCS for an orally disintegrating tablet can 
be considered only if the absorption from the oral 
cavity can be ruled out. The sponsor/applicant can 
discuss the information required to rule out absorp-
tion from oral cavity with the Agency.‡

VI.  REGULATORY APPLICATIONS OF 
THE BCS–BASED BIOWAIVERS

A.  inds/ndAs

Evidence demonstrating in vivo BA or information to permit 
FDA to waive this evidence must be included in NDAs (21 
CFR 320.21(a)). A specific objective of such BA information 
is to establish in vivo performance of the dosage form used 
in the clinical studies that provided primary evidence of effi-
cacy and safety. Sponsors/applicants may wish to determine 
the relative BA of an IR solid oral dosage form by comparison 
with an oral solution, suspension, or intravenous injection (21 
CFR 320.25(d)(2) and 320.25(d)(3)). The BA of the clinical 
trial dosage form should be optimized during the IND period.

Once the in vivo BA of a formulation is established dur-
ing the IND period, waivers of subsequent in vivo BE stud-
ies, following changes in components, composition, and/
or method of manufacture may be possible using the BCS-
based waiver approach. BCS-based biowaivers are appli-
cable to the to-be-marketed formulation when changes in 
components, composition, and/or method of manufacture 
occur to the clinical trial formulation, as long as the dos-
age forms exhibit either rapid or very rapid dissolution (as 
appropriate), have similar in vitro dissolution profiles (see 
sections II and III), and for a BCS class 3 IR drug product, 
it meets the criteria for allowabdifferences in composition 

* This guidance uses the term narrow therapeutic range instead of narrow 
therapeutic index, although the latter is more commonly used.

† See footnote 12.
‡ Ibid.

described previously (see section V). This approach is useful 
only when the drug substance belongs to BCS class 1 or 3, 
and the formulations pre- and post-change are pharmaceu-
tical equivalents (under the definition at 21 CFR 320.1(c)). 
BCS-based biowaivers are intended only for subsequent in 
vivo BA or BE studies. They do not apply to food effect BA 
studies or other PK studies. BCS-based biowaivers may be 
applicable for pharmaceutical alternatives including other 
oral dosage forms (e.g., powders), if appropriately justified. 
The sponsor should contact the appropriate review division 
in such situations.

B.  AndAs

BCS-based biowaivers are appropriate for IR generic drug 
products that meet the criteria for BCS class 1 or 3 as dis-
cussed in section II and III. The proposed drug product (i.e., 
test product) should exhibit similar dissolution profiles to the 
reference listed drug product (see sections II and III). The 
choice of dissolution apparatus (USP Apparatus 1 or 2) should 
be the same as that established for the reference listed drug 
product.

C.  supplementAl ndAs/AndAs 
(postApprovAl ChAnges)

BCS-based biowaivers are appropriate for postapproval 
changes in components, composition and manufacturing pro-
cess for an IR solid oral drug product that meets the criteria 
for BCS class 1 or 3 as discussed above, and both pre- and 
post-change products exhibit similar dissolution profiles 
(see sections II and III). This approach is useful only when 
the drug products pre- and post- change are pharmaceutical 
equivalents.

VII. DATA TO SUPPORT A BIOWAIVER REQUEST

As described above, the drug product for which a biowaiver is 
being requested should include a drug substance that is highly 
soluble (BCS class 1 and BCS class 3) and highly permeable 
(BCS class 1), and the drug product should be rapidly dis-
solving (BCS class 1) or very rapidly dissolving (BCS class 
3). Sponsors/applicants requesting biowaivers based on the 
BCS should submit the following information to the Agency 
for review.

A.  dAtA supporting high soluBility

Data supporting high solubility of the test drug substance 
should be developed (see section III.A). The following infor-
mation should be included in the application:

• A description of test methods, including information 
on analytical method(s) and composition of the buf-
fer solutions.
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• Information on chemical structure, molecular 
weight, nature of the drug substance (acid, base, 
amphoteric, or neutral), and dissociation constants 
(pKa(s)).

• Test results (mean, standard deviation, and coef-
ficient of variation) summarized in a table under 
solution pH, drug solubility (e.g., mg/mL), and 
volume of media required to dissolve the highest 
strength.

• A graphic representation of mean pH-solubility profile.

B.  dAtA supporting high permeABility

Data supporting high permeability of the test drug substance 
should be developed (Refer to section III.B. of this guid-
ance: Determining Drug Substance Permeability Class). The 
following information and data should be included in the 
application:

• A description of test methods, including information 
on analytical method(s) and composition of the buf-
fer solutions.

• A rationale for the dose or drug concentrations used 
in studies.

• For human PK studies, information on study design 
and methods used along with the PK data.

• For direct permeability methods, information sup-
porting the suitability of a selected method that 
encompasses a description of the study method, 
criteria for selection of human subjects, animals, 
or epithelial cell line, drug concentrations in the 
donor fluid, description of the analytical method, 
method used to calculate extent of absorption or 
permeability, and where appropriate, information 
on efflux potential (e.g., bidirectional transport 
data).

• A list of selected model drugs along with data on 
extent of absorption in humans (mean, standard 
deviation, coefficient of variation) used to estab-
lish suitability of a method, permeability values 
for each model drug (mean, standard deviation, 
coefficient of variation), permeability class of each 
model drug, and a plot of the extent of absorp-
tion as a function of permeability (mean ± stan-
dard deviation or 95 percent confidence interval) 
with identification of the low/high permeability 
class boundary and selected internal standard. 
Information to support high permeability of a test 
drug substance (mean, standard deviation, coeffi-
cient of variation) should include permeability data 
on the test drug substance, the internal standards, 
GI stability information, data supporting passive 
transport mechanism where appropriate, and meth-
ods used to establish high permeability of the test 
drug substance.

C.  dAtA supporting rApid, very rApid, 
And similAr dissolution

For submission of a biowaiver request, an IR product should 
be rapidly dissolving (BCS class 1) or very rapidly dissolving 
(BCS class 3). Data supporting rapid dissolution attributes of 
the test and reference products should be developed (see sec-
tion III.C). The following information should be included in 
the application:

• A description of test methods, including information 
on analytical method(s) and composition of the buf-
fer solutions.

• A brief description of the IR products used for dis-
solution testing, including information on batch or 
lot number, expiry date, dimensions, strength, and 
weight.

• Dissolution data obtained with 12 individual units of 
the test and reference products using recommended 
test methods in section III.C for each of the proposed 
strengths. The percentage of labeled claim dissolved 
at each specified testing interval should be reported 
for each individual dosage unit. The mean percent 
dissolved, range (highest and lowest) of dissolution, 
and coefficient of variation (relative standard devia-
tion), should be tabulated. A graphic representation of 
the mean dissolution profiles for the test and reference 
products in the three media should also be included.

• Data supporting similarity in dissolution profiles 
between the test and reference products in each of 
the three media (see section III.C.).

• Dissolution data supporting rapid or very rapid dis-
solution should be demonstrated for each strength to 
be marketed.

d.  AdditionAl inFormAtion

The manufacturing process used to make the test product 
should be described briefly to provide information on the 
method of manufacture (e.g., wet granulation versus direct 
compression).

A list of excipients used, and their intended functions should 
be provided for both the test and reference products. Ideally, 
excipients used in the test product should have been used pre-
viously in FDA-approved IR solid oral dosage forms. Please 
refer to section V.A. of this guidance for additional consider-
ations pertaining to new excipients. In addition, it is important 
to provide a quantitative comparison of excipients between the 
test and reference product for BCS class 3 drug products.

ATTACHMENT A

This attachment includes model drugs suggested for use in 
establishing suitability of a permeability method as described 
in section III. Zero permeability markers and efflux substrates 
are also identified.



35Regulatory and Manufacturing Considerations 

Group Drug

High Permeability (fa ≥ 85 percent) Antipyrine
Caffeine
Ketoprofen
Naproxen
Theophylline
Metoprolol
Propranolol
Carbamazepine
Phenytoin
Disopyramide
Minoxidil

Moderate Permeability (fa = 50–84 percent) Chlorpheniramine
Creatinine
Terbutaline
Hydrochlorothiazide
Enalapril
Furosemide
Metformin
Amiloride
Atenolol
Ranitidine

Low Permeability (fa < 50 percent) Famotidine
Nadolol
Sulpiride
Lisinopril
Acyclovir
Foscarnet
Mannitol
Chlorothiazide
Polyethylene Glycol 400
Enalaprilat

Zero Permeability FITC-Dextran (MW ≥ 3000)
Polyethylene Glycol 4000
Lucifer
Yellow
Inulin
Lactulose

Efflux Substrates Digoxin
Paclitaxel
Quinidine
Vinblastine
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3

3

Product-Specific Guidance from 
FDA on the Development of 
Compressed Dosage Forms

To receive approval for an ANDA, an applicant generally 
must demonstrate, among other things, that its product has 
the same active ingredient, dosage form, strength, route of 
administration, and conditions of use as the listed drug, and 
that the proposed drug product is bioequivalent to the refer-
ence listed drug [21 USC 355(j)(2)(A); 21 CFR 314.94(a)]. 
Bioequivalent drug products show no significant difference in 
the rate and extent of absorption of the therapeutic ingredient 
[21 USC 355(j)(8); 21 CFR 320.1(e)]. Bioequivalence studies 
are undertaken in support of ANDA submissions with the goal 
of demonstrating bioequivalence between a proposed generic 
drug product and its reference listed drug. The regulations 

governing bioequivalence are provided at 21 CFR in part 320. 
The U.S. FDA has recently begun to promulgate individual 
bioequivalence requirements. To streamline the process for 
making guidance available to the public on how to design 
product-specific bioequivalence studies, the U.S. FDA con-
tinuously issues and updates product-specific guidance that 
includes bioequivalence testing protocols, dissolution testing 
and filing of biowaivers. www.a ccess data. fda.g ov/sc ripts /cder 
/psg/ index .cfm? event =Home .Lett er&se archL etter =A#le tterS 
earch Bar

Given in Table 1.3 are the current recommendations for 
the products of relevance to this specific volume of the book.

Handbook of Pharmaceutical Manufacturing Formulations, 3e: Volume 1 Regulatory and Manufacturing Considerations

TABLE 3.1 
List of Compressed Tablets for which the FDA has Provided BE Guidance

TABLETS
Abacavir Sulfate; Abemaciclib; Abiraterone Acetate; Acarbose; Acetaminophen; Acetazolamide; Acyclovir; Adefovir Dipivoxil; Afatinib dimaleate; 
Albendazole; Albuterol Sulfate; Alendronate Sodium; Alendronate Sodium and Cholecalciferol; Aliskiren Hemifumarate; Allopurinol; Almotriptan Malate; 
Alogliptin Benzoate; Alosetron Hydrochloride; Alprazolam; Amantadine Hydrochloride; Ambrisentan; Amiloride; Aminocaproic acid; Amiodarone 
Hydrochloride; Amitriptyline Hydrochloride; Amlodipine; Amlodipine Besylate; Amoxicillin; Amphetamine Aspartate; Amphetamine Sulfate; Anastrozole; 
Apixaban; Apremilast; Aripiprazole; Armodafinil; Artemether/Lumefantrine; Asenapine Maleate; Aspirin; Atazanavir Sulfate; Atenolol; Atenolol and 
Chlorthalidone; Atorvastatin; Atorvastatin Calcium; Atovaquone; Avanafil; Axitinib; Azathioprine; Azilsartan Kamedoxomil; Azilsartan Medoxomil; 
Azithromycin; Baclofen; Balsalazide Disodium; Bedaquiline Fumarate; Benazepril Hydrochloride; Benznidazole; Benzphetamine Hydrochloride; 
Bethanechol Chloride; Bicalutamide; Bisoprolol Fumarate; Bosentan; Bosutinib Monohydrate; Brexpiprazole; Brigatinib; Brivaracetam; Bromocriptine 
Mesylate; Bumetanide; Bupropion Hydrochloride; Buspirone; Busulfan; Butalbital; Cabozantinib S Malate; Caffeine; Calcium Acetate; Calcium Carbonate; 
Canagliflozin; Candesartan Cilexetil; Capecitabine; Captopril; Carbamazepine; Carbidopa; Carglumic Acid; Carisoprodol; Carvedilol; Cefditoren Pivoxil; 
Cefixime; Cefpodoxime Proxetil; Cefprozil; Cefuroxime Axetil; Cetirizine Hydrochloride; Chlorambucil; Chlordiazepoxide; Chlorpheniramine Maleate; 
Chlorpromazine Hydrochloride; Chlorthalidone; Chlorzoxazone; Cilostazol; Cinacalcet Hydrochloride; Ciprofloxacin Hydrochloride; Citalopram 
Hydrobromide; Clarithromycin; Clavulanate Potassium; Clobazam; Clomiphene Citrate; Clonazepam; Clonidine Hydrochloride; Clopidogrel Bisulfate; 
Clorazepate Dipotassium; Clotrimazole; Clozapine; Cobicistat; Cobimetinib Fumarate; Colchicine; Colesevelam Hydrochloride; Colestipol Hydrochloride; 
Conjugated Estrogens; Cyclobenzaprine Hydrochloride; Cyclophosphamide; Cyproheptadine Hydrochloride; Daclatasvir Dihydrochloride; Dapagliflozin 
Propanediol; Dapsone; Darunavir Ethanolate; Dasatinib; Deferasirox; Deferiprone; Deflazacort; Delafloxacin Meglumine; Delavirdine Mesylate; 
Demeclocycline Hydrochloride; Desipramine Hydrochloride; Desloratadine; Desmopressin Acetate; Desogestrel; Deutetrabenazine; Dexamethasone; 
Dexmethylphenidate; Dextroamphetamine Saccharate; Dextroamphetamine Sulfate; Diazepam; Dienogest; Diflunisal; Digoxin; Dihydrocodeine Bitartrate; 
Diphenhydramine Citrate; Diphenhydramine Hydrochloride; Naproxen Sodium; Dipyridamole; Disulfiram; Dolasetron Mesylate; Dolutegravir Sodium; 
Donepezil Hydrochloride; Doxazosin Mesylate; Doxepin Hydrochloride; Doxycycline; Doxycycline Hyclate; Dronedarone Hydrochloride; Drospirenone; 
Edoxaban Tosylate; Efavirenz; Elbasvir; Eletriptan Hydrobromide; Eltrombopag Olamine; Eluxadoline; Elvitegravir; Empagliflozin; Empagliflozin and 
Metformin Hydrochloride; Emtricitabine; Enalapril Maleate; Enasidenib Mesylate; Entacapone; Entecavir; Eplerenone; Eprosartan Mesylate; Erlotinib 
Hydrochloride; Erythromycin; Erythromycin Ethylsuccinate; Escitalopram Oxalate; Eslicarbazepine Acetate; Estradiol; Estrogens, Conjugated Synthetic A; 
Estrogens, Esterified; Estradiol Valerate; Eszopiclone; Ethacrynic Acid; Ethambutol Hydrochloride; Ethynodiol Diacetate; Ethinyl Estradiol; Ethionamide; 
Etidronate Disodium; Etodolac; Etravirine; Everolimus; Exemestane; Ezetimibe; Ezogabine; Famciclovir; Famotidine; Febuxostat; Felbamate; Fenofibrate; 
Fenofibric Acid; Fentanyl Citrate; Ferric Citrate; Fexofenadine Hydrochloride; Fidaxomicin; Finasteride; Flavoxate Hydrochloride; Flecainide Acetate; 
Flibanserin; Fluconazole; Fludarabine Phosphate; Fludrocortisone Acetate; Fluoxetine Hydrochloride; Fluphenazine Hydrochloride; Fosamprenavir 
Calcium; Fosinopril Sodium; Frovatriptan Succinate; Furosemide; Gabapentin; Galantamine Hydrobromide; Gefitinib; Gemfibrozil; Gemifloxacin 
Mesylate; Glecaprevir; Pibrentasvir; Glimepiride; 

(Continued)

http://www.accessdata.fda.gov
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TABLE 3.1 (CONTINUED)
List of Compressed Tablets for which the FDA has Provided BE Guidance

Glipizide; Glyburide; Glycopyrrolate; Granisetron Hydrochloride; Grazoprevir; Griseofulvin, Microcrystalline; Griseofulvin, Ultramicrocrystalline; 
Haloperidol; Homatropine Methylbromide; Hydralazine Hydrochloride; Hydrocodone Bitartrate; Hydrochlorothiazide; Hydrochlorothiazide and 
Telmisartan; Irbesartan; Hydrocodone Bitartrate; Hydrocortisone; Hydromorphone Hydrochloride; Hydroxychloroquine Sulfate; Hydroxyzine 
Hydrochloride; Ibandronate Sodium; Ibuprofen; Ibuprofen Sodium; Idelalisib; Iloperidone; Imatinib Mesylate; Indapamide; Irbesartan; Isoniazid; 
Isosorbide Dinitrate; Itraconazole; Ivabradine Hydrochloride; Ivacaftor; Ivermectin; Ketoconazole; Ketorolac Tromethamine; Labetalol Hydrochloride; 
Lacosamide; Lamivudine; Lamotrigine; Lapatinib Ditosylate; Ledipasvir; Leflunomide; Lesinurad; Letrozole; Leucovorin Calcium; Levetiracetam; 
Levocarnitine; Levocetirizine Dihydrochloride; Levodopa; Levofloxacin; Levomefolate Calcium Draft; Levonorgestrel; Levorphanol tartrate; 
Levothyroxine Sodium; Linagliptin; Linezolid; Liothyronine Sodium; Lisinopril; Lithium Carbonate; Loperamide Hydrochloride; Lopinavir; Ritonavir; 
Loratadine; Lorazepam; Lorcaserin Hydrochloride; Losartan Potassium; Lumacaftor; Lurasidone Hydrochloride; Macitentan; Maraviroc; Mecamylamine 
Hydrochloride KB; Meclizine Hydrochloride; Mefloquine Hydrochloride; Meloxicam; Melphalan; Memantine Hydrochloride; Meprobamate; 
Mercaptopurine; Mesna; Mestranol; Metaxalone; Metformin Hydrochloride; Methadone Hydrochloride; Methazolamide; Methenamine Hippurate; 
Methimazole; Methocarbamol; Methotrexate Sodium; Methscopolamine Bromide; Methylergonovine Maleate; Methylnaltrexone Bromide; 
Methylphenidate Hydrochloride; Methylprednisolone; Metoclopramide Hydrochloride; Metolazone; Metoprolol Tartrate; Metronidazole; Miconazole; 
Midodrine Hydrochloride; Mifepristone; Miglitol; Milnacipran Hydrochloride; Minocycline Hydrochloride; Minoxidil; Mirtazapine; Misoprostol; 
Mitotane; Modafinil; Moexipril Hydrochloride; Molindone Hydrochloride; Montelukast Sodium; Morphine Sulfate; Moxifloxacin Hydrochloride; 
Mycophenolate Mofetil Hydrochloride; Nabumetone; Nadolol; Naldemedine Tosylate; Naloxegol Oxalate; Naltrexone Hydrochloride; Naproxen; 
Naproxen Sodium; Naratriptan Hydrochloride; Nateglinide; Nebivolol; Nebivolol Hydrochloride; Nelfinavir Mesylate; Neratinib Maleate; Nevirapine; 
Nilutamide; Nitazoxanide; Nitisinone; Nitroglycerin; Norethindrone; Norethindrone Acetate; Norgestimate; Norgestrel; Obeticholic Acid; Olanzapine; 
Olaparib; Olmesartan Medoxomil; Ombitasvir; Ondansetron Hydrochloride; Osimertinib Mesylate; Ospemifene; Oxaprozin; Oxcarbazepine; Oxybutynin 
Chloride; Oxycodone; Oxycodone Hydrochloride; Oxycodone Hydrochloride and Aspirin; Oxycodone Terephthalate; Oxymetholone; Oxymorphone 
Hydrochloride; Paritaprevir; Paroxetine Hydrochloride; Pazopanib Hydrochloride; Penbutolol Sulfate; Penicillin V Potassium; Perampanel; Perindopril 
Arginine; Perindopril Erbumine; Perphenazine; Phendimetrazine Tartrate; Phenelzine Sulfate; Phentermine Hydrochloride; Phenylephrine Hydrochloride; 
Phytonadione; Pilocarpine Hydrochloride; Pimavanserin Tartrate; Pimozide; Pindolol; Pioglitazone Hydrochloride; Pirfenidone; Pitavastatin; Pitavastatin 
Magnesium; Pitavastatin Sodium; Ponatinib Hydrochloride; Pramipexole Dihydrochloride; Prasugrel Hydrochloride; Pravastatin Sodium; Praziquantel; 
Prednisolone; Prednisone; Primaquine Phosphate; Proguanil; Promethazine Hydrochloride; Propafenone Hydrochloride; Propoxyphene Napsylate; 
Propranolol Hydrochloride; Propylthiouracil; Protriptyline Hydrochloride; Pseudoephedrine Hydrochloride; Pyrazinamide; Pyridostigmine Bromide; 
Pyrimethamine; Quetiapine Fumarate; Quinapril Hydrochloride; Raloxifene Hydrochloride; Raltegravir Potassium; Ramelteon; Ramipril; Raniditine 
Hydrochloride; Rasagiline Mesylate; Regorafenib; Repaglinide; Ribavirin; Rifapentine; Rifaximin; Rilpivirine Hydrochloride; Riluzole; Riociguat; 
Risedronate Sodium; Risperidone; Ritonavir; Rivaroxaban; Rizatriptan Benzoate; Roflumilast; Rolapitant; Rosiglitazone Maleate; Rosuvastatin Calcium; 
Rucaparib Camsylate; Rufinamide; Ruxolitinib Phosphate; Sacubitril; Safinamide Mesylate; Sapropterin Dihydrochloride; Saquinavir Mesylate; 
Saxagliptin Hydrochloride; Selexipag; Sertraline Hydrochloride; Sevelamer Carbonate; Sevelamer Hydrochloride; Sildenafil Citrate; Simethicone; 
Simvastatin; Sirolimus; Sitagliptin Phosphate; Sodium Phenylbutyrate; Sodium Phosphate Dibasic Anhydrous; Sodium Phosphate Monobasic 
Monohydrate; Sofosbuvir; Solifenacin Succinate; Sorafenib Tosylate; Sotalol Hydrochloride; Spironolactone; Sulfadiazine; Sulfamethoxazole; 
Sulfasalazine; Sumatriptan Succinate; Suvorexant; Tadalafil; Tamoxifen Citrate; Tapentadol Hydrochloride; Tedizolid phosphate; Telaprevir; Telbivudine; 
Telithromycin; Telmisartan; Telotristat etiprate; Tenofovir Alafenamide Fumarate; Tenofovir Disoproxil Fumarate; Terbinafine Hydrochloride; Terbutaline 
sulfate; Teriflunomide; Tetrabenazine; Thioguanine; Tiagabine Hydrochloride; Ticagrelor; Ticlopidine Hydrochloride; Timolol Maleate; Tinidazole; 
Tiopronin; Tizanidine Hydrochloride; Tofacitinib citrate; Tolcapone; Tolterodine Tartrate; Tolvaptan; Topiramate; Toremifene Citrate; Torsemide; 
Tramadol Hydrochloride; Trametinib Dimethyl Sulfoxide; Trandolapril; Tranexamic Acid; Tranylcypromine Sulfate; Trazodone Hydrochloride; 
Triamterene; Triazolam; Trifluridine; Tipiracil; Trimethoprim; Trospium Chloride; Ulipristal Acetate; Ursodiol; Valacyclovir Hydrochloride; 
Valganciclovir Hydrochloride; Valsartan; Vandetanib; Vardenafil Hydrochloride; Varenicline Tartrate; Velpatasvir; Vemurafenib; Venetoclax; Venlafaxine 
Hydrochloride; Verapamil Hydrochloride; Vigabatrin; Vilazodone Hydrochloride; Vorapaxar Sulfate; Voriconazole; Vortioxetine Hydrobromide; 
Voxilaprevir; Warfarin Sodium; Zafirlukast; Zalcitabine; Zidovudine; Zileuton; Zolmitriptan; Zolpidem Tartrate

TABLET, BUCCAL
Acyclovir; Fentanyl Citrate

TABLET, CHEWABLE
Albendazole; Amoxicillin; Clavulanate Potassium; Calcium Carbonate; Cefixime; Cetirizine Hydrochloride; Ethinyl Estradiol; Famotidine; Lamotrigine; 
Lanthanum Carbonate; Lisdexamfetamine Dimesylate PDF; Loperamide Hydrochloride; Loratadine; Magnesium Hydroxide; Mebendazole; Meclizine 
Hydrochloride; Methylphenidate Hydrochloride; Montelukast Sodium; Norethindrone; Norethindrone Acetate; Omeprazole; Phenytoin; Raltegravir 
Potassium; Sodium Bicarbonate; Sucroferric Oxyhydroxide

TABLET, COPACKAGED
I Ombitasvir; Paritaprevir; Ritonavir, and II. Dasabuvir Sodium; Acamprosate Calcium

TABLET, DELAYED RELEASE
Aspirin; Bisacodyl; Dexlansoprazole B); Diclofenac Sodium; Divalproex Sodium; Doxycycline Hyclate; Doxylamine Succinate; Erythromycin; 
Esomeprazole Magnesium; Lansoprazole; Naproxen; Mesalamine; Mesalamine; Mesalamine; Misoprostol; Mycophenolic Acid; Naproxen; Omeprazole; 
Omeprazole KB; Omeprazole Magnesium; Pantoprazole Sodium; Polyethylene Glycol; Posaconazole; Potassium Chloride; Prednisone; Pyridoxine 
Hydrochloride; Rabeprazole Sodium; Risedronate Sodium; Sulfasalazine; Sodium Bicarbonate; Sodium Chloride

(Continued)
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TABLE 3.1 (CONTINUED)
List of Compressed Tablets for which the FDA has Provided BE Guidance

TABLET, DISINTEGRATING
Clonazepam; Lamotrigine; Phentermine Hydrochloride

TABLET, EFFERVESCENT
Acetylcysteine; Alendronate Sodium; Ranitidine Hydrochloride

TABLET, EXTENDED RELEASE
Acetaminophen; Alfuzosin Hydrochloride; Alprazolam; Amoxicillin; Amphetamine; Budesonide; Bupropion Hydrobromide; Bupropion Hydrochloride; 
Canagliflozin; Carbamazepine; Carbidopa; Cetirizine Hydrochloride; Ciprofloxacin; Ciprofloxacin Hydrochloride; Clarithromycin; Clonidine; Clonidine 
Hydrochloride; Dalfampridine; Dapagliflozin Propanediol; Darifenacin Hydrobromide; Dasabuvir Sodium; Desvenlafaxine; Desvenlafaxine fumarate; 
Desvenlafaxine Succinate; Dexbrompheniramine Maleate; Dextromethorphan Hydrobromide; Diclofenac Sodium; Diethylpropion Hydrochloride; 
Diltiazem Hydrochloride; Divalproex Sodium; Doxazosin Mesylate; Empagliflozin; Etodolac; Felodipine; Fesoterodine Fumarate; Fexofenadine 
Hydrochloride; Fluvastatin Sodium; Gabapentin Enacarbil; Guaifenesin; Guanfacine Hydrochloride; Glipizide; Hydrochlorothiazide/Metoprolol 
Succinate; Hydrocodone Bitartrate; Hydromorphone Hydrochloride; Isosorbide Mononitrate; Isradipine; Lamotrigine; Levetiracetam; Levodopa; 
Linagliptin; Lithium Carbonate; Loratadine; Lorcaserin Hydrochloride; Lovastatin; Metformin Hydrochloride; Saxagliptin; Metformin Hydrochloride; 
Sitagliptin Phosphate; Metformin Hydrochloride; Methylphenidate; Methylphenidate Hydrochloride; Methylphenidate Hydrochloride; Metoprolol 
Succinate; Minocycline Hydrochloride; Mirabegron; Morphine Sulfate; Morphine sulfate; Naltrexone Hydrochloride; Naproxen Sodium; Nevirapine; 
Niacin; Nifedipine; Nisoldipine; Ombitasvir; Orphenadrine Citrate; Oxcarbazepine; Oxybutynin Chloride; Oxycodone Hydrochloride B); Oxymorphone 
Hydrochloride; Paliperidone; Paritaprevir; Paroxetine; Pioglitazone Hydrochloride; Potassium Chloride; Potassium Citrate; Pramipexole Dihydrochloride; 
Pregabalin; Pseudoephedrine Hydrochloride; Pseudoephedrine Hydrochloride KB; Pseudoephedrine Sulfate; Pyridostigmine Bromide; Quetiapine 
Fumarate; Ranolazine; Ritonavir; Ropinirole Hydrochloride; Simvastatin; Tacrolimus; Tapentadol Hydrochloride; Testosterone; Theophylline; Tofacitinib 
Citrate; Tramadol Hydrochloride; Trandolapril; Trazodone Hydrochloride; Treprostinil diolamine; Venlafaxine Hydrochloride; Verapamil Hydrochloride; 
Zileuton; Zolpidem

TABLET FOR SUSPENSION
Deferasirox; Didanosine; Everolimus; Ropinirole Hydrochloride

TABLET, INJECTABLE
Leuprolide Acetate; Norethindrone Acetate

TABLET, ORALLY DISINTEGRATING
Alprazolam; Aripiprazole; Baclofen; Carbidopa; Cetirizine Hydrochloride; Clozapine; Desloratadine; Donepezil Hydrochloride; Famotidine; Fexofenadine 
Hydrochloride; Loratadine; Levodopa; Metoclopramide Hydrochloride; Mirtazapine; Olanzapine; Ondansetron; Omeprazole; Prednisolone Sodium 
Phosphate; Risperidone; Rizatriptan Benzoate; Selegiline Hydrochloride; Simvastatin; Vardenafil Hydrochloride; Zolmitriptan

TABLET, SUBLINGUAL

Buprenorphine Hydrochloride; Clotrimazole; Fentanyl Citrate; Naloxone Hydrochloride; Nicotine Polacrilex TROCHE; Zolpidem; Zolpidem Tartrate
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4

4

Guidance on Formulating 
Compressed Solids

BACKGROUND

Drug substances are most frequently administered as solid 
dosage formulations, mainly by the oral route. The drug sub-
stance’s physicochemical characteristics, as well the excipi-
ents added to the formulations, all contribute to ensuring the 
desired therapeutic activity. Tablets and capsules are the most 
frequently used solid dosage forms, have been in existence 
since the nineteenth century, and are unit dosage forms, com-
prising a mixture of ingredients presented in a single rigid 
entity, usually containing an accurate dose of a drug. There 
are other types of solid dosage forms designed to fulfill spe-
cific delivery requirements, but they are generally intended 
for oral administration and for systemic delivery. The major 
solid oral dosage form is the tablet, and these can range from 
relatively simple, single, immediate-release dosage forms to 
complex modified-release systems. Tablets offer advantages 
for both patients and manufacturers (Table 4.1). Most tablets 
are intended to be swallowed whole and to rapidly disinte-
grate and release the drug in the gastrointestinal tract. Tablets 
are classified by their route of administration or their func-
tion, form, or manufacturing process. For example, some tab-
lets are designed to be placed in the oral cavity and to dissolve 
there or to be chewed before swallowing, and there are many 
kinds of formulation designed for sustained or controlled 
release (Table 4.2).

TABLET TYPES

Tablets may be uncoated or coated. Uncoated tablets can be 
chewable tablets, effervescent tablets, lozenge tablets, soluble 
tablets, and sublingual tablets. Coated tablets are enteric-
coated tablets, film-coated tablets, implants, sugar-coated 
tablets, and modified-release tablet.

Chewable Tablet:
A tablet which is intended to be broken and chewed in between 
the teeth before ingestion. Antacid and vitamin tablets are 
usually prepared as chewable tablets. Compressed lozenges 
(or troches) differ from conventional tablets in that they are 
nonporous and do not contain disintegrant. As the formula-
tion is designed to release drug slowly in the mouth, it must 
have a pleasant taste, smoothness, and mouth feel. The choice 
of binder, filler, color, and flavor is therefore most important. 
The binder is particularly important in ensuring retarda-
tion of dissolution and pleasant mouth feel. Suitable binders 
include gelatin, guar gum, and acacia gum. Sugars such as 
sucrose, dextrose, and mannitol are preferred to lactose, and 
xylitol are often included in sugar-free formulations. In order 
to ensure adequate sweetness and taste masking, artificial 

sweeteners including aspartame, saccharin, and sucralose are 
also included subject to regulatory guidelines. They are given 
to children who have difficulty in swallowing and to adults 
who dislike swallowing.

Effervescent Tablet:
Efervescence is the reaction in water of acids and bases to 
produce carbon dioxide, and effervescent tablets are dissolved 
or dispersed in water before administration. An effervescent 
tablet is a tablet that contains acid substances and carbonate 
or hydrogen carbonate, which react rapidly in the presence 
of water to release carbon dioxide. Sodium bicarbonate, cit-
ric acid, and tartaric acid are added to the active ingredients 
to make the tablet effervescent. This preparation makes the 
tablet palatable. The advantages of effervescent formulations 
over conventional formulations are that the drug is usually 
already in solution prior to ingestion and can therefore have 
a faster onset of action. Although the solution may become 
diluted in the gastrointestinal tract, any precipitation should 
be as fine particles that can be readily redissolved. Variability 
in absorption can also be reduced. Formulations can be made 
more palatable, and there can be improved tolerance after 
ingestion. Thus, the types of drugs suited to this formulation 
method are those that are difficult to digest or are irritant to the 
mucosa. Analgesics such as paracetamol and aspirin and vita-
mins are common effervescent formulations. The inclusion of 
buffering agents can aid stability of pH-sensitive drugs. There 
is also the opportunity to extend market share and to deliver 
large doses of medication. Essentially, effervescent formula-
tions are produced in the same way as conventional tablets, 
although due to the hygroscopicity and potential onset of the 
effervescence reaction in the presence of water, environmen-
tal control of relative humidity and water levels is of major 
importance during manufacture. A maximum of 25% relative 
humidity (RH) at 25°C is required. Closed material-handling 
systems can be used, or open systems with minimum mois-
ture content in the ventilating air.

Lozenge Tablet:
Lozenges are tablets that dissolve or disintegrate slowly in 
the mouth to release drug into the saliva and are intended to 
produce a continuous effect on the mucous membrane of the 
throat. There is no disintegrating agent. The quality of the 
binding agent is increased so as to produce slow dissolution. 
They are easy to administer to pediatric and geriatric patients 
and are useful for extending drug form retention within the 
oral cavity. Suitable sweetening (sugar), coloring, and flavor-
ing agents must be included in this formulation. Gum is used 
to give strength and cohesiveness to the lozenge and facili-
tate slow release of the active ingredient.Drug delivery can 
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be either for local administration in the mouth, such as anaes-
thetics, antiseptics, and antimicrobials, or for systemic effects 
if the drug is well absorbed through the buccal lining or is 
swallowed. More traditional drugs used in this dosage form 
include phenol, sodium phenolate, benzocaine, and cetylpyri-
dinium chloride. Decongestants and antitussives are in many 
over-the-counter (OTC) lozenge formulations, and there are 
also lozenges that contain nicotine (as bitartrate salt or as 
nicotine polac rilex resin), flurbiprofen (Strefen), or mucin 
for treatment of dry mouth (A.S Saliva Orthana). Lozenges 
can be made by molding or by compression at high pressures, 
often following wet granulation, resulting in a mechanically 
strong tablet that can dissolve in the mouth.

Soluble Tablet:
A tablet that dissolves completely in liquid to produce a solu-
tion of definite concentration. Mouth washes, gargles, skin 

lotions, douches, antibiotics, certain vitamins, and aspirin are 
given in this formulation.

Sublingual Tablet:
A drug which is destroyed or inactivated within the gastroin-
testinal tract but can be absorbed through the mucosal tissue 
of the oral cavity is usually given in this formulation. The 
tablet is required to be placed below the tongue for the slow 
release of drug. But for immediate effect, some medicaments 
are formulated in such a way as to dissolve within 1 to 2 min-
utes. Nitroglycerin is prepared in such a formulation.

Implant:
A small tablet that is prepared for insertion under the skin by 
making a small surgical cut into the skin, which is stitched 
after the insertion of the tablet. This tablet must be sterile. The 
drug used in this preparation is usually water insoluble, and 
the tablet provides a slow and continuous release of drug over 
a prolonged period of time, ranging from 3 to 6 months or 
even more. Contraceptive tablets are formulated as implants.

Modified-Release Tablet:
Modified-release tablets are either uncoated or coated. They 
contain special additives or are prepared by a special proce-
dure, which, separately or together, is intended to modify the 
rate of release of the drug into the gastrointestinal tract. It 
prolongs the effect of the drug and also reduces the frequency 
of administration of the drug. Several drugs are available in 
modified-release tablets, such as indomethacin.

Mini-Tablet:
Mini-tablets are a popular finished dosage form presentation 
since they offer the benefits of multi-particulates while using 
established tableting technology, typically rotary presses with 
minor modifications. Mini-tablets consist of round, cylin-
drical tablets—typically 2 to 3 mm in diameter—that are 
produced by direct compression. They provide a smooth sub-
strate for modified-release coating using either conventional 
perforated coating pans or fluid-bed apparatus. Mini-tablets 
offer finished dosage form flexibility in that they can be deliv-
ered as capsules or sachets or compressed into larger tablets. 
Mini-tablets are finding increasing use as pediatric and geri-
atric dosage forms, since they are easier to swallow than con-
ventional tablets and capsules. In addition, they can be used 
to meet a full range of dissolution profiles, including delayed-
release, controlled-release, and combination-release profiles. 
Mini-tablets are simple to manufacture using conventional 
processing equipment.

3D Printed Tablets (http s://w ww.fd a.gov /drug s/new seven ts/uc 
m5881 36.ht m):
Most drug products are typically manufactured in large quan-
tities using conventional methods that involve large-scale pro-
cesses and equipment and a long production time. Emerging 
advanced manufacturing technology may transform the way 
some pharmaceuticals are made. One such advanced technol-
ogy is three-dimensional (3D) printing. 3D printing can offer 
a tantalizing step toward changing the manufacturing pro-
cesses to offer personalized medicines. 3D printing is a form 

TABLE 4.2
Types of Tablet Formulations

Formulation type Description

Immediate-release 
tablet

Intended to release the drug immediately after 
administration

Delayed-release 
tablet

Drug is not released until a physical event has 
occurred, e.g., change in pH

Sustained-release 
tablet

Drug is released slowly over extended time

Soluble tablets Tablet is dissolved in water prior to administration

Dispersible tablet Tablet is added to water to form a suspension prior to 
administration

Effervescent tablet Tablet is added to water, releasing carbon dioxide to 
form an effervescent solution

Chewable tablet Tablet is chewed and swallowed

Chewable gum Formulation is chewed and removed from the mouth 
after a directed time

Buccal and 
sublingual tablets

Tablet is placed in the oral cavity for local or 
systemic action

Orally 
disintegrating 
tablet

Tablet dissolves or disintegrates in the mouth without 
the need for water

Lozenge Slowly dissolving tablet designed to be sucked

Pastille Tablet comprising gelatin and glycerin designed to 
dissolve slowly in the mouth

TABLE 4.1
Advantages of Tablets as a Dosage Form
Easy to handle

Variety of manufacturing methods; can be mass produced at low cost

Consistent quality and dosing precision; can be self-administered

Enhanced mechanical, chemical, and microbiological stability compared 
with liquid dosage forms

Tamperproof

Lend themselves to adaptation for other profiles, e.g., coating for sustained 
release

https://www.fda.gov
https://www.fda.gov
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of additive manufacturing in which a 3D object is built by 
depositing building materials in successive layers according 
to a predesigned 3D geometric structure. 3D printing of phar-
maceuticals is a unique approach that allows the manufacture 
of solid drug products in various shapes, geometric designs, 
strengths, and spatial distributions of the active and inactive 
ingredients. 3D structures ranging from a simple one-com-
partmental design to complex multi-compartmental designs 
can be produced. The release profile of the active ingredients 
from these 3D complex drug products can be tailored to meet 
the needs of specific patients.

Orally Disintegrating Tablets (ODT) (http s://w ww.fd a.gov /
down loads /Drug s/... /Guid ances /ucm0 70578 .pdf) :
An ODT has previously been distinguished as a separate 
dosage form because of the specific, intended performance 
characteristics of such a product, which are rapid oral disinte-
gration in saliva with no need for chewing or drinking liquids 
to ingest these products. These characteristics, which are an 
aid to patient use and compliance, are the primary character-
istics that constitute the basis for classifying a product as an 
ODT. Products labeled as ODTs should match the primary 
characteristics for this dosage form (identified above). Based 
on the original product rationale and Agency experience, the 
FDA recommends that, in addition to the original definition, 
ODTs be considered solid oral preparations that disintegrate 
rapidly in the oral cavity, with an in vitro disintegration time 
of approximately 30 seconds or less, when based on the United 
States Pharmacopeia disintegration test method or alternative.

Chewable Lozenges:
Chewable lozenges are popular with the pediatric population, 
since they are“gummy type” lozenges. Most formulations 
are based on a modified suppository formula consisting of 
glycerin, gelatin, and water. These lozenges are often highly 
fruit flavored and may have a slightly acidic taste to cover the 
acrid taste associated with glycerin. Soft lozenges typically 
comprise ingredients such as polyethylene glycol (PEG) 1000 
or 1450, or a sugar–acacia base. Silica gel can be added to 
prevent sedimentation, and again, this dosage form requires 
flavors and sweeteners to aid compliance. Soft lozenges tend 
to dissolve faster than gelatin bases and can be used if taste 
masking is not effective.

Coated Tablets:
Tablets are often coated to protect the drug from the exter-
nal environment, to mask bitter tastes, to add mechanical 
strength, or to enhance ease of swallowing. A coating can 
also be used for aesthetic or commercial purposes, improving 
product appearance and identity.

Enteric-Coated Tablets:
Some drugs are destroyed by gastric juice or cause irritation 
to the stomach. These two factors can be overcome by coat-
ing the tablet with cellulose acetate phthalate. This polymer is 
insoluble in gastric contents but readily dissolves in intestinal 
contents. So, there is a delay in the disintegration of the dos-
age form until it reaches the small intestine. Like coated tab-
lets, enteric-coated tablets should be administered in the whole 

form. The broken or crushed form of the enteric coated tablet 
causes destruction of the drug by gastric juice or irritation to the 
stomach. Enteric-coated tablets are comparatively expensive.

Sugar-Coated Tablets:
Sugar coating can be beneficial in masking tastes, odors, and 
colors. It is useful in protecting against oxidation, and sugar 
coating was once very common due to its aesthetic results and 
cheapness of materials. Its use has declined in recent years 
due to the complexity of the process and the skills required, 
but advances in technology have led to a resurgence in popu-
larity. Typical excipients used are sucrose (although this can 
be substituted with low-calorie alternatives), fillers, flavors, 
film formers, colorants, and surfactants. It is usually carried 
out in tumbling coating pans and comprises several stages. 
The first sealing stage uses shellac or cellulose acetate phthal-
ate, for example, to prevent moisture from reaching the tablet 
core. This has to be kept to a minimum to prevent impairment 
of drug release. The subcoating is an adhesive coat of gum 
(such as acacia or gelatin) and sucrose used to round off the 
edges, and the tablets can be dusted with substances such as 
kaolin or calcium carbonate to harden the coating. A smooth-
ing coat is built up in layers using 70% v/v sucrose syrup and 
often opacifiers such as titanium dioxide, and the tablets are 
dried between applications. A colorant is added to the final 
few layers and followed with a final polishing step, which can 
make further embossing difficult. The coating is relatively 
brittle, prone to chipping or cracking, and there is a substan-
tial increase in weight, up to 50%, and size of the product.

Compression Coating and Layered Tablets:
A coating can be applied by compression using specially 
designed tablet presses. The same process can be used to pro-
duce layered tablets, which can comprise two or even three 
layers if complete separation of the ingredients is required. 
This process is used when physical separation of ingredients 
is desired due to incompatibility or to produce a repeat-action 
product. The formulation can also be designed to provide an 
immediate and a slow-release component. Release rates can 
be controlled by modification of the geometry, the composi-
tion of the core, and the inclusion of a membrane layer. The 
technique involves using a preliminary compression step to 
produce a relatively soft tablet core, which is then placed in a 
large die containing coating material. Further coating mate-
rial is added and the content compressed. A similar light com-
pression is used for the production of layers, and a final main 
compression step is used to bind the layers together.

Film-Coated Tablets:
Film coating, although most often applied to tablets, can also 
be used to coat other formulations, including capsules. Film 
coating imparts the same general characteristics as sugar 
coating, but weight gain is significantly less (typically up to 
5%), it is easier to automate, and it has the capacity to include 
organic solvents if required. The main methods involved are 
modified conventional coating pans, side-vented pans, and 
fluid-bed coating. Celluloses are often used as film-forming 
polymers and usually require the addition of a compatible 

https://www.fda.gov
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plasticizer, as glass transition temperatures are higher than 
the temperatures used in the process. Polyethylene glycol, 
propylene glycol, and glycerol are commonly used, and colo-
rants and opacifiers can also be added to the coating solution. 
Specialist coatings such as Opadry fx and Opaglos 2 can be 
used to give a high-gloss finish to improve brand identity and 
consumer recognition.

Tablet Wrapping or Enrobing:
Recent innovations in tablet coating include the use of gelatin 
and nonanimal-derived coatings for tablets that require the 
formulation of a preformed film that is then used to encapsu-
late the product (e.g., Banner’s Soflet Gelcaps or Bioprogress’ 
Nrobe technology).The coated formulations are tamper evi-
dent and can be designed with different colors for branding 
purposes. They are reported to be preferred by patients due 
to their ease of swallowing and superior taste and odor-mask-
ing properties. An alternative is the Press-fit Geltabs system, 
which uses a high-gloss gelatin capsule shell to encapsulate a 
denser caplet formulation.

FORMULATION FACTORS

Solid dose formulations, including tablets, must have the 
desired release properties coupled with manufacturability 
and aesthetics and must involve rational formulation design. 
The dose of the drug and its solubility are important consider-
ations..The manufacturing of compressed solids is a complex 
process, requiring several steps to render powders compress-
ible, yet easily dispersed, and with the active ingredient dis-
solved when placed at the site of administration. As a result, 
formulations that deliver the drugs to the site of action, while 
maintaining an appropriate stability profile, are valuable. 
However, a formulation, as described in this volume, requires 
an understanding of the manufacturing environment condu-
cive to manufacturing a compliant dosage form. The sections 
in this chapter highlight some of these considerations that 
would benefit formulators. The topics of interest are presented 
in alphabetical order for quick reference.

I.  ACTIVE PHARMACEUTICAL INGREDIENT

The active pharmaceutical ingredient (API) ultimately con-
trols the quality of a product. The generic manufacturer faces 
a serious problem when procuring supplies of APIs coming 
off patent. Whereas Title 35 USC, Section 112, Paragraph 
1 for patentability of an invention requires that the inventor 
fully disclose the invention, the fact is that “full disclosure” 
does not necessarily mean disclosing steps that do not appear 
material in the production of the raw material. For example, it 
is routine practice (though questionable) for inventors of new 
chemical entities (NCEs) not to describe every step needed 
to remove impurities, to obtain the correct crystal structure 
(of a polymorph), or to obtain the correct particle size in the 
manufacturing process. As a result, generic manufacturers 
face serious situations when trying to reproduce and replicate 
a branded product. The issue of impurities is serious, and the 
regulatory authorities are getting tougher. In most instances, 

an unidentified peak can result in the rejection of an applica-
tion. If the manufacturer of an API is unable to control the 
impurity profile, serious problems can arise in the manufac-
turing of the products.

II. BIO VERSUS PRODUCTION BATCHES

It is important that the manufacturer compare the drug sub-
stance used to manufacture the stability batch, bioequivalence 
batch, or clinical batch and the drug substance used for com-
mercial batches. Therefore, the specifications, analytical meth-
ods, and test results for the lots of the drug substance used to 
manufacture these batches should be written precisely. Because 
the safety of the drug may be based upon the types and levels 
of impurities, and different physical characteristics may affect 
dissolution or content uniformity, these data must be developed.

III. CLEANING VALIDATION

Solid drug powders can reach into deep cavities of the equip-
ment, making the equipment difficult to clean. It is of utmost 
good manufacturing practice (GMP) importance that all 
equipment be entirely disassembled and thoroughly cleaned 
prior to switching to the manufacture of another drug. 
Appropriate standards of practice (SOP) validating cleanli-
ness of equipment are required to assure compliance with the 
GMP. Problems arise in the use of highly potent, water-insol-
uble drugs, which are difficult to remove.

IV.  COATINGS

Tablets may be coated for a variety of reasons, including pro-
tection of the ingredients from air, moisture, or light; masking 
of unpleasant tastes and odors; improvement of appearance; 
and control of the site of drug release in the gastrointestinal 
tract. Classically, tablets were coated with sugar applied from 
aqueous suspensions containing insoluble powders, such as 
starch, calcium carbonate, talc, or titanium dioxide, suspended 
by means of acacia or gelatin. For purposes of identification 
and aesthetic value, the outside coatings may be colored. The 
finished coated tablets are polished by applying dilute solu-
tions of wax in solvents, such as chloroform or powdered 
mix. Water-protective coatings consisting of substances such 
as shellac or cellulose acetate phthalate are often applied out 
of nonaqueous solvents before the application of sugar coats. 
Excessive quantities should be avoided. The drawbacks of 
sugar coatings include the lengthy time necessary for applica-
tion, the need for waterproofing, which adversely affects dis-
solution, and the increased bulk of the finished tablet.

These factors resulted in increased acceptance of film 
coatings. Film coatings consist of water-soluble or dispers-
ible materials, such as hydroxypropyl methylcellulose, meth-
ylcellulose, hydroxypropyl cellulose, carboxymethylcellulose 
sodium, and mixtures of cellulose acetate phthalate and 
PEGs applied out of nonaqueous or aqueous solvents. The 
evaporation of the solvents leaves a thin film that adheres 
directly to the tablet and allows it to retain the original shape, 
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including grooves or identification codes. Where the drug 
may be destroyed or inactivated by the gastric juice or where 
it may irritate the gastric mucosa, the use of “enteric” coatings 
is indicated. Such coatings are intended to delay the release 
of the medication until the tablet passes through the stomach.

V.  COMPLIANCE WITH REGULATORY 
REQUIREMENTS

Compliance with the current good manufacturing practices 
(cGMP) in the manufacturing of solid dosage forms com-
prises three phases of the validation process: product devel-
opment, design of the validation protocol, and demonstration 
runs (validation) of the equipment and process in the manu-
facture of full-scale commercial production batches. In all 
preapproval and postapproval inspections, the primary pur-
pose is to assure compliance with validated processes.

The U.S. FDA issued specific guidelines that define pro-
cess validation as establishing documented evidence that 
provides a high degree of assurance that a specific process 
will consistently produce a product while meeting its pre-
determined specifications and quality attributes. The three 
components of this definition include documented evidence, 
consistency, and predetermined specifications. Documented 
evidence includes the experiments, data, and analytical 
results that support the master formula, the in-process and 
finished product specifications, and the filed manufacturing 
process. With regard to consistency, several batches would 
have to be manufactured, using the full-scale batch size, to 
demonstrate that a process meets the consistency test. At 
least three batches are needed to demonstrate consistency.

VI. COMPRESSION PROCESS CONTROL

Compressed solids are subject to dissolution problems. As a 
result, compression parameters, such as hardness of tablets, are 
important. Generally, harder tablets are often difficult to eject 
and take longer to disintegrate. However, control of friability 
may require harder tablets. Newer compression equipment has 
built-in online monitoring of compressed culls. Where such 
systems are not available, continuous monitoring of compres-
sion is required to assure that the batch does not have highly 
diversified properties, including friability and hardness.

VII. CONTENT UNIFORMITY

Control of the physical characteristics of the excipient is 
important, because variations in such characteristics may also 
affect the performance of the dosage form. Changes in par-
ticle size of some excipient, for example, may affect content 
uniformity. Therefore, there is a need to test physical charac-
teristics (particle size) for each batch of excipient. For many 
single-source excipients, particle size is a supplier specifica-
tion and is usually tightly controlled. Having established a 
specification and not testing each lot of excipient upon receipt 
may be satisfactory in such cases. However, for some multi-
source excipients and where the dosage formulator expects to 

shift sources of supply, there may be differences in physical 
characteristics (particle size) that may affect dose uniformity 
and dissolution.

VIII. CROSS-CONTAMINATION

Environmental controls for cross-contamination and pro-
tection of operators must be considered when creating an 
appropriate environment. Of prime importance are pressure 
differentials, relative humidity (often, total grains of moisture 
are measured), temperature, and air changes. The regulatory 
requirements for segregation of penicillin and cephalosporin 
are well established. Similar situations arise when hormones 
and oncolytics are manufactured. Highly active drugs pose 
another set of problems, wherein a low level of contamination 
can seriously affect the health of the operators and also cre-
ate a cross-contamination situation. Remember, highly potent 
drugs can contaminate other products easily, because there is 
always a threshold for preventing contamination. Generally, it 
is a good idea to manufacture potent drugs in separate areas.

IX.  DESEGREGATION OF POWDERS

Differences in particle sizes, particle shapes, hydrophilici-
ties of powder surfaces, strengths of crystal lattice, polymor-
phic structures, environmental humidities, powder surface 
electrostatic charges, and the force and the nature of force 
applied all make a difference to how powders mix and demix. 
Segregation is a typical characteristic, known for example by 
the separating of chaff from hay by shaking. The same pro-
cess applies to mixing pharmaceutical ingredients in a mixer. 
The aim of mixing is to desegregate different powders, and 
it may require the use of some surfactants or other excipients 
to enhance the mixing or desegregation process. Overmixing, 
which increases electrostatic charges, can lead to segregation, 
particularly after lubricants are added. Lubricants, by nature, 
are often hydrophobic (such as magnesium stearate) and read-
ily develop electrostatic charge. The validation process devel-
ops a rationale for mixing times at all stages, from the initial 
mixing to mixing with binding solutions to blending with 
lubricants. To reduce charges, lubricants are not sifted through 
finer meshes. Segregation may also occur in a tablet machine 
hopper, causing serious problems of content uniformity.

X. DISINTEGRATION TEST

A disintegration test is provided to determine compliance 
with the limits on disintegration stated in the individual 
monographs, except where the label states that the tablets or 
capsules are intended for use as troches, or are to be chewed, 
or are designed as modified-release dosage forms. Determine 
the type of units under testing from the labeling and from 
observation, and apply the appropriate procedure to six or 
more dosage units. Disintegration does not imply complete 
solution of the unit or even of its active constituent. Complete 
disintegration is defined as that state in which any residue 
of the unit, except fragments of insoluble coating or capsule 
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shell, remaining on the screen of the test apparatus is a soft 
mass having no palpably firm core.

The apparatus consists of a basket-rack assembly; a 1000 
mL, low-form beaker, 138 to 155 mm in height, with an inside 
diameter of 97 to 110 mm for the immersion fluid; a thermo-
static arrangement for heating the fluid between 35°C and 
39°C; and a device for raising and lowering the basket in the 
immersion fluid at a constant frequency rate between 29 and 
32 cycles per minute through a distance of not less than 5.3 cm 
and not more than 5.7 cm. The volume of the fluid in the vessel 
is such that at the highest point of the upward stroke, the wire 
mesh remains at least 2.5 cm below the surface of the fluid and 
descends to not less than 2.5 cm from the bottom of the ves-
sel on the downward stroke. The time required for the upward 
stroke is equal to the time required for the downward stroke, 
and the change in stroke direction is a smooth transition rather 
than an abrupt reversal of motion. The basket-rack assembly 
moves vertically along its axis. There is no appreciable hori-
zontal motion or movement of the axis from the vertical.

A.  unCoAted tABlets

Place one tablet in each of the six tubes of the basket, and 
operate the apparatus, using water maintained at 37 ± 2°C as 
the immersion fluid, unless otherwise specified in the indi-
vidual monograph. At the end of the time limit specified in 
the monograph, lift the basket from the fluid, and observe the 
tablets: all the tablets should have disintegrated completely. If 
1 or 2 tablets fail to disintegrate completely, repeat the test on 
12 additional tablets: no fewer than 16 of the total of 18 tablets 
tested should disintegrate completely.

B.  plAin CoAted tABlets

Apply the test for uncoated tablets, operating the apparatus 
for the time specified in the individual monograph.

C.  delAyed-releAse (enteriC-CoAted) tABlets

Place one tablet in each of the six tubes of the basket, and 
if the tablet has a soluble external coating, immerse the bas-
ket in water at room temperature for 5 minutes. Then operate 
the apparatus using simulated gastric fluid test solution (TS) 
maintained at 37 ± 2°C as the immersion fluid. After 1 hour 
of operation in simulated gastric fluid TS, lift the basket from 
the fluid, and observe the tablets: the tablets should show no 
evidence of disintegration, cracking, or softening. Operate the 
apparatus, using simulated intestinal fluid TS maintained at 
37 ± 2°C as the immersion fluid, for the time specified in the 
monograph. Lift the basket from the fluid, and observe the 
tablets: all the tablets should have disintegrated completely. If 
1 or 2 tablets fail to disintegrate completely, repeat the test on 
12 additional tablets: no fewer than 16 of the total of 18 tablets 
tested should disintegrate completely.

d.  BuCCAl tABlets

Apply the test for uncoated tablets. After 4 hours, lift the bas-
ket from the fluid and observe the tablets: all the tablets should 

have disintegrated. If 1 or 2 tablets fail to disintegrate com-
pletely, repeat the test on 12 additional tablets: no fewer than 16 
of the total of 18 tablets tested should disintegrate completely.

e.  suBlinguAl tABlets

Apply the test for uncoated tablets. Observe the tablets within 
the time limit specified in the individual monograph: all the 
tablets should have disintegrated. If 1 or 2 tablets fail to dis-
integrate completely, repeat the test on 12 additional tablets: 
no fewer than 16 of the total of 18 tablets tested should disin-
tegrate completely.

XI. DISSOLUTION

This test is provided to determine compliance with the disso-
lution requirements, where stated in the individual dissolution 
testing monograph, for a tablet or capsule dosage form. Of the 
various types of available apparatus, use the one specified in 
the individual monograph. Where the label states that an article 
is enteric-coated, and a dissolution or disintegration test does 
not specifically state that it is to be applied to enteric-coated 
articles, the individual monograph should include how to han-
dle it. For gelatin-coated tablets that do not conform to the dis-
solution specification, repeat the test as follows. Where water or 
a medium with a pH of less than 6.8 is specified as the medium 
in the individual monograph, the same medium specified may 
be used with the addition of purified pepsin that results in an 
activity of 750,000 units or less per 1000 mL. For media with 
a pH of 6.8 or greater, pancreatin can be added to produce not 
more than 1750 USP units of protease activity per 1000 mL.

XII. DISINTEGRATION AND DISSOLUTION

Disintegration is an essential attribute of tablets intended 
for administration by mouth, except for those intended to be 
chewed before swallowing and for some types of extended-
release tablets. A disintegration test is provided, and limits on 
the times in which disintegration is to take place, appropriate 
for the types of tablets concerned, are given in the individual 
monographs. For drugs of limited water solubility, dissolution 
may be a more meaningful quality attribute than disintegra-
tion. A dissolution test is required in a number of monographs 
on tablets. In many cases, it is possible to correlate dissolution 
rates with the biological availability of the active ingredient. 
However, such tests are useful mainly as a means of screen-
ing preliminary formulations and as a routine quality control 
procedure.

XIII. DRUG SUBSTANCE CHARACTERIZATION

Characterization of the chemical and physical properties of 
a drug substance is one of the most important steps in the 
development of a solid dosage form. The identification of 
chemical properties, especially impurities, is very important. 
In addition, the physical properties of the API, such as solu-
bility, polymorphism, hygroscopicity, particle size, density, 
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etc., must be addressed. The literature and actual experience 
demonstrate that the physical quality (e.g., particle size of raw 
materials) can sometimes produce a significant impact on the 
availability and clinical effect of the dosage form of a drug. 
Therefore, it is appropriate that the physical characteristics of 
a drug substance be characterized, the impact of the physical 
characteristics be determined, and a specification for the bulk 
drug product be established, if necessary.

XIV. DRYING PROCESS

Manufacturing formulas clearly specify how granules are to 
be dried. The temperature and length of drying are impor-
tant, not only for losing a certain amount of moisture but also 
for achieving a specific granular structure. The end point 
of granulation is often described in terms of loss on drying 
(LOD), which is often characterized in terms of the Ohaus or 
Brabender index (e.g., LOD at 105°C for 1 hour) or an equiva-
lent. Fluid-bed dryers and the newer granulator-vacuum dryers 
offer different rates of moisture loss and may form granules of 
different characteristics. The scale-up process should validate 
any changes in the equipment used and the technique used to 
dry granules. The validation should include compression tests 
and stability evaluations.

XV. DYES IN FORMULATIONS

Manufacturers choose to include dyes in formulations for 
several reasons: for aesthetics, for identification, and for hid-
ing inevitable mottling. Dyes can be included in the cores 
or in coating solutions when used. The Appendix to this 
book includes several formulations for coating solutions. 
Certifiable color additives (FD&C Certified) are available for 
use in foods or pharmaceuticals as either “dyes” or “lakes.” 
Dyes dissolve in water and are manufactured as powders, 
granules, liquids, or other special-purpose forms. Lakes 
are the water-insoluble forms of dyes. Lakes are more sta-
ble than dyes and are ideal for coloring products containing 
fats and oils or items lacking sufficient moisture to dissolve 
dyes. Typical uses include coated tablets, cake and dough-
nut mixes, hard candies, and chewing gums. It is imperative 
that the manufacturer seek clarification of the status of a par-
ticular dye or lake before using it, particularly if the product 
has to be shipped to other countries. Labeling requirements 
include identification of all color additives. (The Physician’s 
Desk Reference (PDR) is a good source to use to learn which 
colors are used in a particular product. For generic manufac-
turers, this is a good starting point.)

XVI. EQUIPMENT

The formulations provided do not specify equipment, and the 
manufacturer is supposed to select appropriate equipment for 
the batch size required. The selection of equipment must be 
based on full knowledge of the limitations of the equipment. 
The following sections (A–D) briefly describe some issues 
associated with equipment.

A.  Blenders

Many solid oral dosage forms are made by direct compres-
sion. Two types of mixers are generally used: low energy and 
high energy. The low-energy mixers represent the classic type 
of slow mixers, such as ribbon blenders, tumblers, and the 
planetary pony pan. The high-energy mixers include some 
basic features of the low-energy mixer, but also contain some 
type of high-speed blade, commonly termed an intensifier bar 
or chopper.

1. Pony Pan
This mixer has historically been used for the manufacture of 
wet granulations. Because of its open pan or pot, granulat-
ing agents, such as starch paste, could be added while mix-
ing. Because it is usually open at the top to allow the mixing 
blades to penetrate the powder, mixing operations are usually 
dusty and can lead to potential cross-contamination problems. 
The usefulness of these mixers is limited to wet granulating. 
With this type of mixer, there is good horizontal (side-to-side) 
blending. However, vertical (top-to-bottom) mixing does not 
occur. Powder placed in the mixer first will be poorly mixed. 
Segregation or demixing is also a recognized problem. To 
minimize this problem, some manufacturers empty the pan 
contents halfway through the mixing cycle in an attempt to 
turn the powder over at the bottom of the mixer. To alleviate 
the problem of the lack of mixing along the sides or walls 
of the pan, manufacturers often use a handheld steel paddle 
at various times during mixing. This type of mixing is dif-
ficult to control and reproduce. Thus, it would be difficult to 
validate.

The potential for segregation and poor mixing along the 
sides and particularly the bottom of the pony blender makes 
this type of blender less desirable for the dry blending of gran-
ulations of drug products. Consequently, whenever such dry 
blending is encountered, the manufacturer should be alert to 
potential problems with blending validation and content uni-
formity. Whenever in-process samples of the granulation are 
collected as part of an investigation or inspection, the formula 
card and the weight of the dosage unit to be manufactured are 
needed for calculations.

2. Ribbon
In the ribbon blender, powder is mixed horizontally and verti-
cally. Loading operations can be dusty. However, during the 
actual blending, it is enclosed, thereby limiting the amount of 
dust generated to the environment.

The major and potentially the most serious problem with 
the ribbon blender is that there is a “dead-spot” or zone at 
the discharge valve in some of these blenders. To compensate 
for this dead-spot, manufacturers recycle the powder from 
this area at some point during the mixing process. Obviously, 
there should be adequate and specific directions and proce-
dures for ensuring that this critical step is performed. Another 
concern with this mixer is poor mixing at the ends of the 
center horizontal mixing bar and at the shell wall because of 
blade clearance. The level of powder placed in this mixer is 
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normally at the top of the outer ribbon blade, and as with other 
mixers, care must be taken not to overfill the mixer.

Cleaning problems, particularly at the ends of the ribbon 
blender where the horizontal bar enters the blender, have been 
identified. If manufacturers do not disassemble and clean the 
seals and packing between batches, they should have data to 
demonstrate the absence of foreign contaminants between 
batches of different products processed in the blender.

3. Tumbler
Common mixers of this type include the twin-shell and dou-
ble cone. These mixers exert a gentle mixing action. Because 
of this mild action, lumps of powder will not be broken up 
and mixed. Powders may also clump due to static charges, 
and segregation can occur. Low humidity can contribute to 
this problem. Blending under very dry conditions was found 
to lead to charge buildup and segregation, while blending of 
some products under humid conditions led to lumping. More 
so than with other mixers, powder charge levels should not 
exceed 60% to 65% of the total volume of the mixer.

Fabricators of tumbler-type blenders identify the volume 
as the actual working capacity and not the actual volume of 
the blender. It is important to correlate the bulk density of the 
granulation with the working capacity of the blender.

4. High Shear (High Energy)
There are several fabricators of these mixers, including 
GRAL, Diosna, and Lodige or Littleford. These mixers are 
highly efficient and ideally suited for wet granulations. The 
end point of wet granulations can be determined by measure-
ment on a gauge of the work needed to agitate the blend. The 
mixing vessel is enclosed, and dust only enters the environ-
ment when loading.

One of the problems associated with these mixers is the 
transfer or conversion of products blended in the older types 
of mixers to these blenders. Mixing times are going to be dif-
ferent, and the physical characteristics of the blend may also 
be different.

These mixers are efficient. For wet granulations, it is 
important to control the rate and amount of addition of the 
solvent. Because of their efficiency, drug substances may par-
tially dissolve and recrystallize upon drying as a different 
physical form.

An intensifier bar in the center of the blender, which rotates 
at very high speeds, breaks down smaller and harder agglom-
erates. A major disadvantage of this type of blender is that the 
extremely high speed of the intensifier bar generates consid-
erable heat that can sometimes result in the charring of some 
sugar-base granulations. It should be pointed out that these 
same comments are applicable to other high-energy mixers, 
which also rely on high-speed choppers to disperse powders. 
Also, between-product cleaning of the blender requires disas-
sembly of the intensifier bar.

5. Plastic Bag
Any discussion of mixers would not be complete without 
addressing the plastic bag. Manufacturers have resorted to 

the blending or manufacture of a trituration in a plastic bag. 
Obviously, it is difficult to reproduce such a process, and there 
is the potential for loss of powder as a result of breakage or 
handling. When the plastic bag has been used, directions are 
usually not specific, and one would not know by reading the 
directions that a plastic bag was employed. The use of a plas-
tic bag cannot be justified in the manufacture of a pharmaceu-
tical product. In fact, it continues to be a popular method, as 
often mentioned in the formulations described in this treatise.

B.  dryers

Two basic types of dryers are used. One is the oven dryer, 
where the wet granulation is spread on trays and dried in an 
oven. The second dryer is the fluid-bed dryer, in which the wet 
granulation is “fluidized” or suspended in air. A third type, 
recently introduced, involves drying of granulations in vacuo 
while being mixed and processed. Generally, the fluid-bed 
dryer yields a more uniform granulation with spherical par-
ticles. However, this may result in compression problems that 
may require additional compression force to remedy these 
problems. It is not unusual to see manufacturers change from 
an oven dryer to a fluid-bed dryer. However, such a change 
should be validated for equivalency with conducted in vitro 
testing, such as hardness, disintegration, and comparative 
dissolution, and stability testing. Major changes in process 
details will require demonstration of bioequivalence.

Other issues of concern with drying include moisture 
uniformity and cross-contamination. Tray dryers present 
more moisture uniformity problems than fluid-bed dryers. 
Obviously, a dryer should be qualified for heat uniformity and 
a program developed to assure moisture uniformity in granu-
lations at the end point of drying. With respect to fluid-bed 
dryers, moisture problems can occur if the granulation is not 
completely fluidized.

Regarding cross-contamination, oven dryers, particularly 
those in which air is recirculated, present cross-contamina-
tion problems because air recirculates through a common 
filter and duct. For fluid-bed dryers, the bag filters present 
cross-contamination problems. To minimize problems, manu-
facturers should use product-dedicated bags.

C.  tABlet Compression equipment

Another important variable in the manufacturing process is 
the tablet press or encapsulating machine. The newer dosage 
form equipment requires granulations with good flow char-
acteristics and good uniformity. The newer tablet presses 
control weight variation by compression force and require 
uniform granulation to function correctly. The setup of the 
microprocessor-controlled tablet press usually includes some 
type of challenge to the system. For example, a short punch 
is sometimes placed among the other punches. If the press is 
operating correctly, it will sound an alarm when a lower- or 
higher-weight tablet is compressed.

Different tablet compression equipment can cause dose 
uniformity, weight uniformity, and hardness problems. For 
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example, vibrations during tablet compression can cause 
segregation of the granulation in the feed hopper. The speed 
of the machine can affect fill of the die and tablet weight. 
Therefore, as previously discussed, it is important to have spe-
cific operating directions.

Many unit operations now provide for blending in totes, 
with discharge of the tote directly into tablet compression 
equipment. Because of segregation problems at the end of dis-
charge, tablets from the end of compression should be tested 
for content uniformity. The use of inserts in totes was shown 
to minimize segregation.

With regard to the newer computer-controlled tablet com-
pression equipment, buckets of tablets are often rejected 
because of potential weight variation problems. The dispo-
sition of these tablets, as well as the granulation and tablets 
used to set up the press, should be in accordance with written 
methods. Reworking processes for culls must be validated.

With regard to encapsulation operations, the hygroscopic 
nature of gelatin capsules and some of the granulations 
requires humidity controls for storage of the empty capsules 
and their subsequent filling. Scale-up of capsule products 
also presented some problems because of the different types 
of encapsulation equipment. Older equipment that operated 
on gravity fill, such as the Lilly and Parke-Davis machines, 
was commonly used for manufacturing capsules in clinical 
manufacturing areas. When formulations were scaled up to 
high-speed encapsulation equipment, flow problems and poor 
weight variation resulted. Additionally, some of the newer 
equipment provides for the formation of a slug, which could 
impact dissolution.

d.  CoAting equipment

Many tablets are now coated with an aqueous film coat that 
is usually very soluble. Current technology provides for fixed 
sprays of the coating solution. The volume of coating solu-
tion, rate, and temperature can be controlled by some of the 
more highly automated operations. However, for many sugar-
coated, enteric-coated, and delayed-release products, some 
portions of the coating process are not highly soluble and are 
performed manually. Generally, the shellac undercoat used 
for sugar-coated tablets presented disintegration and dissolu-
tion problems, particularly in aged samples.

With respect to poor disintegration, ferrous sulfate tab-
lets probably represent the classical example. Over the years, 
there have been many recalls from many different manufac-
turers for poor disintegration of coated ferrous sulfate tablets. 
Likewise, there have been many problems with poor disso-
lution attributed to the coating process. Again, the shellac 
undercoat hardens, and even sometimes cracks, resulting in 
poor dissolution.

The numbers of applications of coats, volume of coat-
ing solution in a specific application, and temperature of the 
solution during applications are parameters that need to be 
addressed. For example, the temperature of the application 
and even heat during drying can cause dissolution failures 
in aged tablets. Another problem associated with the coating 

process concerns the heat applied to products that are sensi-
tive to heat. For example, it was shown that estrogen tablets 
are heat sensitive and exhibited stability problems. Thus, it is 
important to control this phase of the process.

There are a few products, such as some of the antihista-
mine tablets, in which the drug substance is applied during 
the coating process. Other products require the active drug 
substance to be applied as a dust on tacky tablets as part of the 
coating process. For these products, it is particularly impor-
tant to apply the drug in the coating solution in many con-
trolled applications.

Again, it is important as part of the validation of these 
processes to demonstrate dose uniformity and dissolution and 
control the parameters of the coating process.

XVII. EXCIPIENTS

Excipients are well defined in the official pharmacopeia. No 
specific pharmaceutical grades are specified in this book, 
except where there is a specific reason to do so. However, 
it is known that different pharmacopeias may have differ-
ent specifications, such as particle size, impurities, moisture,  
etc. The harmonization of excipients, a global effort that is 
underway, would go a long way in making the choice of excip-
ients. The manufacturer is referred to http://www.ipecam-
ericas.org/index.html and the Handbook of Pharmaceutical 
Excipients for further advice. A large number of proprietary 
excipients are widely used, such as Ac-Di-Sol®, Explotab®, 
Aerosil®, Ludipress®, Avicel®, etc., and many of these are 
now part of pharmacopeias. There is a significant advantage, 
though the cost is high, in using these ingredients, because 
they offer additional benefits, often reducing processing time. 
Additionally, the suppliers of these ingredients are always 
willing to provide formulation support and have large data-
bases, particularly pertaining to stability of drugs, that may be 
of great value to manufacturers. The following sections (A–F) 
list the most commonly used excipients in compressed solids.

A.  CoAting Agent

Carboxymethylcellulose, sodium cellacefate (formerly cel-
lulose acetate phthalate), cellulose acetate, cellulose acetate 
phthalate (see cellacefate), ethylcellulose, ethylcellulose 
aqueous dispersion gelatin glaze, pharmaceutical hydroxy-
propyl, cellulose hydroxypropyl methylcellulose, hydroxypro-
pyl methylcellulose phthalate (see hypromellose phthalate), 
hypromellose phthalate (formerly hydroxypropyl methylcel-
lulose phthalate), methacrylic acid copolymer, methacrylic 
acid copolymer dispersion, methylcellulose PEG, polyvinyl 
acetate, phthalate shellac sucrose, titanium dioxide wax, car-
nauba wax, microcrystalline zein.

B.  glidAnt

Calcium silicate, magnesium silicate, silicon dioxide, colloi-
dal talc.

http://www.ipecamericas.org
http://www.ipecamericas.org
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C.  tABlet Binder

Acacia alginic acid carboxymethylcellulose, sodium cellu-
lose, microcrystalline dextrin ethylcellulose gelatin glucose, 
liquid guar gum hydroxypropyl methylcellulose, methylcellu-
lose polyethylene oxide povidone starch, pregelatinized syrup.

d.  diluent

Calcium carbonate, calcium phosphate, dibasic calcium phos-
phate, tribasic calcium sulfate cellulose, microcrystalline cellu-
lose, powdered dextrates, dextrin, dextrose, excipient, fructose, 
kaolin, lactitol, lactose, mannitol, sorbitol, starch, pregelati-
nized sucrose, sugar, compressible sugar, confectioner’s sugar.

e.  disintegrAnt

Alginic acid cellulose, microcrystalline croscarmellose 
sodium, crospovidone polacrilin, potassium, sodium starch, 
glycolate starch, starch, pregelatinized.

F.  luBriCAnt

Calcium stearate, glyceryl behenate, magnesium stearate, 
mineral oil, light PEG, sodium stearyl fumarate stearic acid, 
stearic acid, purified talc, vegetable oil, hydrogenated type I 
zinc stearate.

The choice of excipients is made based on three distinct 
considerations:

• Compatibility with the active drug—Many excipi-
ents have active functional groups that can interact 
with the active drug and enhance its degradation. 
Even the water of hydration or moisture in the excipi-
ents can create difficulties in solid-state degradation 
of the active drug; so, it is not only the selection of 
the ingredient but also the grade (such as anhydrous 
or hydrous) that is important.

• Effect on efficacy—Excipients are known to alter 
the release patterns (e.g., a strong binder would delay 
break-up of the tablet) and often bind the drug mol-
ecules in the gastrointestinal tract. The evaluation 
should be made in the full composition of ingredi-
ents, because the presence of two ingredients may 
change their individual characteristics.

• Cost of formulation—Even though excipients con-
tribute a small cost of the total formulation, the 
declining cost of APIs makes the selection of excipi-
ents based on cost an important consideration. This is 
particularly true when generic manufacturers are fil-
ing ANDAs knowing well that they will compete on 
a price basis. However, the total cost of formulation 
should not only be calculated on the basis of excipi-
ents. Often, the use of expensive excipients reduces 
process time, eliminates certain process steps, and 
even allows the use of a cheaper packaging mate-
rial. The manufacturer must, therefore, calculate the 

overall manufacturing cost. This aspect of formula-
tion creates unique considerations by the multina-
tional companies doing business worldwide; they 
are often forced to develop alternate formulations 
depending on the availability of excipients, man-
power cost, and local environmental considerations.

The rule of thumb in the selection of excipients remains—
keep it simple and at the bare minimum. The goal of excipient 
selection should be clearly defined—the dosage form yielding 
a solution form at a predetermined rate (not necessarily the 
fastest in all instances).

The formulations described in this volume provide a quan-
titative listing of excipients recommended. An astute formu-
lator would know the need to alter their quantity based on 
the type of equipment used to process them, the size of the 
batch processed at one time, and the quality of compressed 
product obtained. Therefore, all quantitative listings of excipi-
ents must be considered the best starting point, which can be 
adjusted and optimized, if necessary. In many instances, a 
range of excipients is allowed, such as in the case of a binder 
solution, to yield a suitable mass (as is often described in the 
formulation of wet massing).

Where exact quantities of excipients are not available, but 
the excipients are identified for an innovator’s product, this 
is still a better starting point than establishing the choice of 
excipients. Knowledge of the physicochemical characteristics 
of the API takes a more pivotal role when the information 
available is limited. Obviously, one can readily identify the 
role of the identified, but not quantified, excipients. Some 
experimentation is required. However, as provided through-
out this volume, significant knowledge can be gained by 
benchmarking the formulation. Other similar drugs or excipi-
ents should provide a good clue to the starting quantities. It is 
noteworthy that in obtaining the copies of competitor NDAs 
through the Freedom of Information Act, some quantities are 
often redacted, leaving the formulator to guess. However, this 
should not be a difficult step as long as the quantities of excip-
ients chosen provide a similar weight, thickness, and disinte-
gration and dissolution characteristics.

A common practice by innovator companies, as the NCE 
gets closer to the patent term expiry, is to patent a variety of 
formulations; for example, in the case of Augmentin®, the 
innovator chose to patent a different combination of amoxicil-
lin and clavulanic acid and developed a composition for pedi-
atric therapy. The purpose of this exercise is to keep generic 
competition out; the generic product in some cases may be 
the same, but not exactly. The patent-end changes may also 
include changes in specification, choice of solvent systems 
used, or other cosmetic changes. However, a generic manufac-
turer would do well by just following the original formulation 
(for obvious reasons of regulatory compliance), because this 
has withstood the test of time. The author recommends that 
no changes should be made to an otherwise working formula, 
albeit this may improve processing, until such a time that 
the generic manufacturer has sufficient experience with the 
product. Most unusual things can happen when unsuspecting 
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changes, appearing benign on the surface, are made to proven 
formulas. Given the cost of bioequivalence study require-
ments for compressed solids, changes in formulation should 
not be made unless essential and, even then, only for compli-
ance purposes.

XVIII. DIRECT COMPRESSION

The technology involved in direct compression assumes great 
importance in the tablet formulations, because it is often the 
cheapest means, particularly in the production of generics, 
that the active substance permits. The limiting factors are the 
physical properties of the active substance and its concen-
tration in the tablets. Even substances such as ascorbic acid 
that are hardly suitable for direct compression, owing to the 
friability of their crystals, can normally be directly pressed 
into tablets at concentrations of 30% to 40%. However, this 
technique is not as suitable if the content of ascorbic acid is 
higher. This limit may be shifted upward by special direct 
compression auxiliaries: for example, Ludipress. Two impor-
tant alternatives, Ludipress grades and Kollidon VA 64, can 
be found in the BASF line of pharmaceutical excipients for 
direct compression.

Ludipress is a speciality derived from lactose, Kollidon 30, 
and Kollidon CL. It thus combines the properties of a filler, 
binder, disintegrant, and flow agent and also often acts as a 
release accelerator. By virtue of its versatility, formulations 
containing it are usually very simple. It can also be combined 
with almost all active substances, with the exception of those 
that enter into a chemical interaction with lactose (Maillard 
reaction).

Active substances, for example many analgetics, behave 
very differently with Ludipress when the dosage is extremely 
high. Acetylsalicylic acid and metamizole can be pressed 
when little Ludipress has been added; ibuprofen requires a 
larger amount; and the fraction of Ludipress required in the 
tablets is too large for paracetamol (= acetaminophen).

An alternative to the Ludipress grades is the outstanding 
dry binder Kollidon VA 64 together with excipients (for exam-
ple, calcium phosphate, microcrystalline cellulose, lactose, or 
starch) and a disintegrant (for example, Kollidon CL). This 
combination even allows 500 mg of paracetamol to be pressed 
into good tablets with a weight of 700 mg.

No other dry binder has a binding power and plasticity 
comparable to those of Kollidon VA 64. Plasticity, in par-
ticular, is an important parameter in direct compression. 
This property of Kollidon VA 64 is not adversely effected by 
increasing the pressure. The beneficial properties of Kollidon 
VA 64 can also be exploited for the production of concentrated 
active substance that is subsequently used for direct tableting. 
Kollidon VA 64 and Ludipress can also be combined with one 
another.

XIX. FILL WEIGHTS

Fill weights are provided in all formulations. These may not 
coincide with scale for many reasons, as described elsewhere: 

differences in the salt forms, hydrates, or overages added in 
manufacturing and also to provide the extra margin of varia-
tion in filling during fast compression operations.

XX. FINAL PACKAGING

A formulation design does not end with ensuring that good 
tablets are formed; it must allow for handling during packag-
ing, such as sliding into blister sheets or dropping into bottles. 
Actual fill runs must be conducted, and then the finished 
product must be subjected to simulated, and finally, the actual 
rigors of shipping before finalizing a formulation. Be aware 
that during shipping, the product may be exposed to diverse 
and often harsh weather conditions. Silica gel is often placed 
in the finished packs, or cotton is inserted, mainly to provide 
moisture or absorb odor (in the case of cotton).

XXI. FINAL TESTING

Finished product testing, particularly assay, content unifor-
mity, and dissolution, is required. In the review of dissolu-
tion test results, it is important to eventually see results close 
to 100% dissolution. In some cases, manufacturers profile 
the dissolution results only to the specification. However, if 
lower but still acceptable results are obtained (such as 85%), 
it is important to continue the test. This can be performed by 
increasing the speed of the apparatus. If a product completely 
dissolves, yet only results in a value of 85%, it may indicate 
some problem with the test. Likewise, high dissolution results 
(115%) also indicate some problem with the test. Obviously, 
unusual or atypical results should be explained in the valida-
tion report.

XXII. FINES

Solids, when ground to small particle sizes (as when passing 
through sieves or crushing granules), yield a distribution of 
various particle sizes. A certain amount of very fine particles, 
such as those passing #100 mesh, is required to fill in the gaps 
in a good compaction process; however, a large proportion of 
fines (as they are called) can create a problem in the flow or 
compaction of material. As a result, many master formulas 
require the reworking of fines back to granules. Any such rec-
ommendation should be carried out considering the type of 
processing and equipment used. These are mere suggestions; 
if a product compacts well, then it has the right proportion  
of fines.

XXIII. FORMULA EXCESSES

The difference between the scale and the quantity used for 
manufacturing is a result of either adjustment for the chemical 
form used (such as salt form for labeled base), hydrate forms 
(to compensate for additional water), potency variations (such 
as for antibiotics and biologicals), manufacturing excesses 
(for losses of drug during manufacturing), stability excesses  
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(to compensate for loss during the shelf life; this is most 
important for vitamin products), and solvent/hydration loss 
(such as during manufacturing).

XXIV. GEOMETRIC DILUTION

In all instances where low-dose drugs are manufactured, the 
mixing of ingredients should be done in a geometric dilution 
process; for example, a tablet containing 100 mg per tablet 
will first require mixing the active drug with a smaller quan-
tity of excipient and then building up the volume to make 
sure the API is properly distributed. Further consistency to 
the product is imparted during the mixing of the granulated 
mixture.

XXV. GRANULATION/MIX ANALYSIS

A critical step in the manufacture of an oral solid dosage form 
is the blending of the final granulation. If uniformity is not 
achieved at this stage, then one could assume that some dos-
age units would not comply with uniformity requirements. 
The major advantage of blend analysis (from a uniformity 
perspective) is that specific areas of the blender that have the 
greatest potential to be nonuniform can be sampled. This is 
particularly true of the ribbon-type blender and planetary or 
pony-type mixers.

In some cases, such as for large or tumbler-type blenders, 
it is impractical to sample from the blender directly. In such 
cases, granulations or blends could be sampled at the time of 
blender discharge or directly from drums. If sampling from 
drums, samples from the top, middle, and bottom of each 
drum should be collected.

In most cases, sampling thieves are readily available for 
sampling the small quantities that need to be taken from key 
areas of the blender or the drums. If samples larger than one 
dosage unit must be collected, however, adequate provisions 
must be made to prevent excessive handling manipulation 
between the time of sampling and the time of analysis.

Good science and logic would seem to dictate that sample 
sizes of the approximate equivalent weight of the dosage unit 
should be sampled in order to test for uniformity. Many indus-
trial pharmacy and engineering texts confirm this approach. 
Large granulation sample sizes, such as 1 oz, will provide lit-
tle information with respect to uniformity. Generally, further 
mixing after sampling and prior to analysis can yield mislead-
ing results.

The acceptance criteria for granulation dose uniformity 
testing need to be continuously evaluated. Although many 
manufacturers evaluate dose uniformity using the compen-
dial dose uniformity specifications (85–115% with a relative 
standard deviation [RSD] of 6–7.8), such specifications should 
be tighter where supported by the firm’s historical data on the 
level of blend uniformity with its equipment for a given prod-
uct. In many cases, compendial assay limits for the finished 
product (90–110% of label claim) are broad enough for this 
purpose, and most manufacturers should be able to demon-
strate blend assay results well within these limits. If larger 

sample sizes are taken for assay to evaluate total composite 
assay, then the specific USP or filed criteria for assay should 
be used.

In addition to the analysis of blends for dose uniformity 
and potency, blends are tested for physical characteristics.

A major physical parameter used to demonstrate equiva-
lence between batches is the particle size profile. This is 
particularly important for comparison of the biobatch with 
production batches and should be repeated when processes 
are modified or changed. The particle size profile will provide 
useful information for demonstrating comparability.

Particle size profiles are particularly important for tablets 
made by a wet granulation process. The size and even the type 
of granule can affect the pore size in a tablet as well as its dis-
solution. For example, dissolution failure may be attributed 
to a change in the milling screen size, yielding a granula-
tion with larger granules. When coated, larger pores permit 
increased penetration into the tablet by the coating solution, 
resulting in slower dissolution.

Another test typically performed on the granulation, par-
ticularly when the wet granulation process is used, is LOD 
and moisture content. If organic solvents are employed, then 
residual solvent residues are also tested. In the validation of 
a drying process, LOD levels are determined before, during, 
and after drying in order to demonstrate times and levels. As 
with processing variables, levels (specifications) are estab-
lished in the development phase, with the validation phase 
used to confirm the adequacy of the process.

XXVI. INGREDIENT WARNING

Whereas many organic solvents are removed, traces may 
remain, and these may cause reactions, particularly in chil-
dren; additionally, appropriate consideration should be given 
to the choice of using lactose, to which some are intolerant, 
or the use of sulfites or preservatives to which patients may 
be allergic.

XXVII. IN-PROCESS TESTING

In-process testing is the testing performed on dosage 
forms during their compression/encapsulation stages to 
assure consistency throughout these operations. For tab-
lets, individual tablet weights, moisture, hardness (com-
pression force), and disintegration are performed. Because 
hardness and disintegration specifications are established 
during development and biobatch production, testing is 
performed to demonstrate equivalency (comparability) and 
consistency.

Specifications required to control the manufacturing pro-
cess must be established and justified. This will require gran-
ulation studies, which would include blend uniformity, sieve 
analysis, and moisture. In the formulations provided in this 
book, the in-process milestones are not generally identified; 
the manufacturer is supposed to know this. Critical in-process 
testing stages for compressed solids are
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• Assuring cleanliness of equipment
• Checking and recording temperature where speci-

fied for dissolving or mixing ingredients, such as in 
the making of binder solutions or slurries

• Testing of granules for content uniformity, flow rate, 
tap density, moisture content (LOD), or other spe-
cific testing, as required

• Testing of tablets during compression for weight, 
thickness, friability, and disintegration

• Final testing of weight, friability, content uniformity, 
disintegration, and dissolution

• Assay and finished product release

With regard to moisture, some tablets set up (harden) upon 
aging as a result of poor moisture control and inadequate 
specifications. For example, this was shown to be a major 
problem with carbamazepine tablets.

XXVIII. LOSS ON DRYING

This procedure determines the amount of volatile matter of 
any kind that is driven off under the conditions specified. Mix 
and accurately weigh the substance to be tested, and unless 
otherwise directed in the individual monograph, conduct the 
determination on 1 to 2 g. If the test specimen is in the form of 
large crystals, reduce the particle size to about 2 mm by quickly 
crushing. Take a glass-stoppered, shallow weighing bottle that 
has been dried for 30 minutes under the same conditions to be 
employed in the determination. Put the test specimen in the 
bottle, replace the cover, and accurately weigh the bottle and 
the contents. By gentle, side-wise shaking, distribute the test 
specimen as evenly as practicable to a depth of about 5 mm 
and not more than 10 mm in the case of bulky materials. Place 
the loaded bottle in the drying chamber, remove the stopper, 
and leave it in the chamber. Dry the test specimen at the tem-
perature and for the time specified in the monograph. (Note: 
the temperature specified in the monograph is to be regarded 
as being within the range of ±2°C of the stated figure.) Upon 
opening the chamber, close the bottle promptly, and allow it 
to come to room temperature in a desiccator before weighing.

If the substance melts at a lower temperature than that spec-
ified for the determination of LOD, maintain the bottle with its 
contents for 1 to 2 hours at a temperature 5°C to 10°C below 
the melting temperature, and then dry at the specified tem-
perature. Where the specimen under test is a tablet, use pow-
der from no fewer than four tablets ground to a fine powder. 
Where the individual monograph directs that the LOD should 
be determined by thermogravimetric analysis, a sensitive 
electrobalance must be used. Where drying in vacuum over a 
desiccant is directed in the individual monograph, a vacuum 
desiccator or a vacuum drying pistol, or other suitable vacuum 
drying apparatus, must be used. When drying in a desiccator is 
specified, exercise particular care to ensure that the desiccant 
is kept fully effective by frequently replacing. Where drying in 
a capillary-stoppered bottle in vacuum is directed in the indi-
vidual monograph, use a bottle or tube fitted with a stopper 
having a 225 ± 25 mm diameter capillary, and maintain the 

heating chamber at a pressure of 5 mm or less of mercury. 
At the end of the heating period, admit dry air to the heating 
chamber, remove the bottle, and with the capillary stopper still 
in place, allow it to cool in a desiccator before weighing.

Many pharmacopoeial articles are hydrates or contain 
water in adsorbed form. As a result, the determination of the 
water content is important in demonstrating compliance with 
the pharmacopoeial standards. Generally, one of the methods 
given next is called for in the individual monograph, depend-
ing upon the nature of the article. In rare cases, a choice is 
allowed between two methods. When the article contains 
water of hydration, method I (titrimetric), method II (azeo-
tropic), or method III (gravimetric) is employed, as directed 
in the individual monograph.

XXIX. MANUFACTURING YIELDS

The formulas provided here include scale as well as quantities 
for 1000 tablets; often in a scale-up, yields must be calculated 
to extrapolate exact quantities needed for a specific batch size; 
yields vary because of differences in the tablet weight (within 
the specified range), losses in equipment, and losses to the 
environment. The exhaust or vacuum can carry with it a lot of 
product at times.

XXX. MASTER FORMULA

This document must include specific manufacturing directions 
for the full-scale commercial process, including in-process 
and finished product specifications. The cGMP-compliant 
master formula will have room for direct entry onto the docu-
ments of all critical parameters, such as temperature, mixing 
times, LOD, etc., beside signatures of the persons responsible 
for complying with the specifications. No specific guidelines 
are provided for the formatting of this document. However, 
those skilled in assuring compliance with the GMP know 
the art of capturing most eventualities that may arise in the 
manufacturing of the product. The key is to assure that no 
individual discretions are allowed.

XXXI. MULTIPLE-ITEM ENTRIES

In the formulations provided in this book, an ingredient may 
appear in multiple places; this is necessary so as to identify 
the different quantities used at different stages and at differ-
ent times for different purposes. For example, the dry form of 
starch may be mixed with the drug and then used in the mak-
ing of a paste for granulation. Similarly, solvents are often 
listed in many places.

XXXII.  MULTIPLE STRENGTHS OF 
FORMULATIONS

The formulations disclosed in this book handle multiple 
strengths in two ways: one to adjust the fill weight of tablets 
and the other to provide a different formulation. There are 
specific reasons for this. Where the quantity of API is high, a 
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simple doubling of fill weight might not work, and an adjust-
ment to the excipients will be required. On the other hand are 
products where the API is less than 1% of the total weight, in 
which case the formulation remains the same, with one of the 
major components, such as lactose or dicalcium phosphate, 
providing compensation for the additional weight. Then, the 
tablet can be compressed at the same weight.

XXXIII. NOVEL DRUG DELIVERY SYSTEMS

From osmotically driven release of the API to wax matrices 
to plastic “ghosts” (e.g., Gradumet®), the compressed solid 
dosage forms offer a variety of possibilities for incorporating 
novel drug delivery systems. It should be noted that the com-
pression force required to manufacture the dosage form can 
deform a structured component; on the other hand, the high 
compression force and the resultant rise in temperature that is 
inevitable can be used to create unique dosage form designs. 
One such example is the use of PEG 6000 or 8000 in direct 
compression formulations. The compression pressures in a 
typical tableting machine or in a roller compactor are gener-
ally high enough to produce sufficient heat to melt the PEGs, 
which then congeal to provide adequate binding without the 
need for wet massing. The author has used this technique to 
formulate a myriad of drugs, particularly those subject to sta-
bility problems, such as vitamins. PEGs are compatible with 
most drugs, are cheap, and dissolve rapidly to release the 
drug. The author highly recommends using this technique to 
formulate directly compressible formulations instead of using 
the direct compression–grade raw materials, which are very 
expensive. Another technique that lends itself appropriately 
to solid compression is the use of solid solutions. Many drugs, 
when melted with water-soluble compounds, such as succinic 
acid, PEG, etc., congeal in a molecular dispersion, which, 
when placed in the gastrointestinal environment, releases the 
drug rapidly—it is already in a solution state. Wax embedding 
is another process (such as used for diltiazem) for moderating 
the release of drugs.

Briefly, the formulator has many tools available with which 
to formulate novel drug delivery systems with compression 
of solids. These techniques have, however, not been exploited 
as widely as their potential offers. Young formulators not yet 
biased by the need to follow a traditional route of formulating 
are encouraged to experiment with a myriad of possibilities, 
using components that have well proven their utility but in a 
different role. Remember, a temperature rise during the com-
pression process is a source of energy that can be put to use.

XXXIV. PARTICLE COATING

Even though solid-state compression excludes moisture, 
which is the primary starting point in chemical degrada-
tion, these dosage forms are not impervious to atmosphere; 
this protection is generally provided by coating the final 
compressed dosage form, such as by sealing with waxes. 
However, there are instances where it may be necessary to 
coat the particles of the drug before incorporating them into 

formulations. There can be several reasons for doing this, 
besides imparting greater stability. It is done to mask the 
taste, for example, in chewable tablets, to improve flow in 
tablets comprising a larger proportion of the active drug, to 
impart specific release characteristics, or to protect the gas-
trointestinal mucosa (such as in the case of particle-coated 
iron tablets). Coated particles should be treated as a special-
ized form of excipient, which must be properly tested for its 
specifications prior to incorporation in the final dosage form. 
Most of the particle-coating methods involve a fluid-bed sys-
tem or coating on a nonpareil bead.

XXXV.  PRESERVATIVES IN COMPRESSED 
SOLID DOSAGE FORMULATIONS

As a rule of thumb, good formulations include only essential 
components. Because compressed solids have low moisture 
content, microbiological stability generally does not pose a 
problem, with few exceptions. However, in the wet granula-
tion process, slurries or pastes are made that are water- based 
and are often kept for a few hours before being used, requir-
ing the use of preservatives, particularly when gelatin is also 
used with starch. Generally, a standard combination of pro-
pylparabens and methylparabens would do. Preservatives are 
also included in compressed solids, where the compositions 
may be highly hygroscopic, resulting in localized liquefaction 
of powders that might promote microbial growth.

XXXVI.  PUNCH SIZE AND SHAPE

The choice of punch size is dependent on the amount of API, 
the quantity of excipients needed to make it compressible, 
and what can be reasonably administered. Tablets ranging 
in weight from less than 100 mg to over 1 g are compressed 
in 6–15 mm diameter punches. The size is also important, 
because a proportion between thickness and diameter must be 
maintained. Thick tablets, such as a long cylindrical product, 
are difficult to eject from dies. Experienced machine opera-
tors know how well a tableting mix compresses on one punch 
size and shape, and it becomes difficult to compress using 
other shapes and sizes. Whereas round tablets are the easiest 
to compress (from a technical viewpoint of design of punches 
to ejection), manufacturers use all different shapes, from Bugs 
Bunny–shaped vitamins to diamond-shaped Viagra® tablets.

The formulations provided in this book may have to be 
altered to meet the compaction requirements of different 
punch shapes and sizes other than those recommended here. 
Concave punches (giving convex tablets) are made to reduce 
the contact of compressed material with the wall of the die. 
This makes ejection of a tablet easier. However, because of 
the shape, there may be more picking of tablets. In several 
formulations described here, biplanar flat, round punches are 
recommended. The identification marks or logos on the tab-
lets create additional problems in the picking of tablets. The 
polishing of punches remains an essential part of good tablet 
compressing. Often, punches wear out fast, depending on the 
type of compression material used.



55Regulatory and Manufacturing Considerations 

Regardless of what the supplier of a punch recommends, 
a punch must be replaced once it fails to provide the sur-
face quality needed. Punches should ideally be replaced 
in groups and not individually (except to replace broken 
items).

XXXVII. REWORKING CULLS

During the setup of machines and through rejection, espe-
cially in automated rejection systems, there may be a substan-
tial amount of culls available. In most instances, it would be 
prudent to just discard them; however, for expensive APIs, 
reworking can be done. An internal SOP should clearly define 
the proportion of rework allowed and how the calculations 
will be made to the bill of materials (BOM).

XXXVIII. SCALE-UP

Whereas the formulations given in this book are robust enough 
to be scaled up to most sizes, manufacturers may find the need 
to modify these to comply with scaled-up performance. For 
example, the quantity of lubricants, the amount of moisture, 
the size of the granules, etc., are all pertinent.

XXXIX. SEGREGATION

Particulate solids, once mixed, have a tendency to segregate 
by virtue of differences in the shape, size, and density (other 
variables are also important) of the particles of which they 
are composed. This process of separation occurs during mix-
ing as well as during subsequent handling of the completed 
mix. Generally, large differences in particle size, density, or 
shape within the mixture result in instability in the mixture. 
The segregation process normally requires energy input and 
can be reduced following mixing by careful handling. One 
of the most common reasons for postblending (after adding 
lubricants) segregation is overblending. Lubricants develop 
electric charge very quickly, making compression difficult 
and altering the dissolution profile. A critical specification in 
the manufacturing method is the length of blending. Follow 
this strictly.

XL. SIFTING INGREDIENTS AND GRANULES

Whereas the specifications of starting materials are specified, 
the powders often form aggregates during storage; a point-of-
use check of aggregation is needed. It is a good idea to sift 
all ingredients through specified sieves before adding them 
to mixing or blending vessels. For most raw materials, sifting 
through a #60 sieve (250 mm) is desired. Be aware that pass-
ing materials through finer sieves can generate electrostatic 
charges. Wet mass is passed through a #8 (2.38 mm) sieve, 
and dried granules are passed through a #16 (1.19 mm) mesh 
sieve. Lubricants should be sieved through a #60 mesh, except 
for magnesium stearate, which should not be shifted through 
an opening smaller than that of a #35 mesh. This is necessary 
to avoid building up electrical charges. A conversion chart for 

sieve sizes from U.S. Mesh to inches and microns (or mil-
limeters) follows.

U.S. Mesh Inches Microns Millimeters

3 0.2650 6730 6.730

4 0.1870 4760 4.760

5 0.1570 4000 4.000

6 0.1320 3360 3.360

7 0.1110 2830 2.830

8 0.0937 2380 2.380

10 0.0787 2000 2.000

12 0.0661 1680 1.680

14 0.0555 1410 1.410

16 0.0469 1190 1.190

18 0.0394 1000 1.000

20 0.0331 841 0.841

25 0.0280 707 0.707

30 0.0232 595 0.595

35 0.0197 500 0.500

40 0.0165 400 0.400

45 0.0138 354 0.354

50 0.0117 297 0.297

60 0.0098 250 0.250

70 0.0083 210 0.210

80 0.0070 177 0.177

100 0.0059 149 0.149

120 0.0049 125 0.125

140 0.0041 105 0.105

170 0.0035 88 0.088

200 0.0029 74 0.074

230 0.0024 63 0.063

270 0.0021 53 0.053

325 0.0017 44 0.044

400 0.0015 37 0.037

XLI. SPECIFICATIONS

The development of a product and its manufacturing process 
and specifications, the design of the validation protocol, and 
the demonstration (validation) runs of the full-scale manu-
facturing process require scientific judgment based on good 
scientific data. The in-process control and product specifica-
tions are established during the product development process, 
with the test batch serving as the critical batch used for the 
establishment of specifications. Specifications, such as hard-
ness and particle size, should be established before validation 
of the process; these specifications should be included in the 
validation protocol. The use of product development runs of 
the process to establish specifications and demonstrate that 
the system is validated often causes problems.

XLII. STABILITY TESTING

Even though compressed solids offer a major advantage over 
other dosage forms in being the most stable, both chemically 
and physically, complete stability profiles must be developed 
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every time any change, albeit minor, is made in the formula-
tion, the processing conditions, the equipment used, or even 
the manufacturing site used. This applies not just to drugs 
with known stability problems but even to highly stable drugs, 
such as erythromycin. Subtle alternations in formulation can 
bring such major unsuspected changes as prolonged disinte-
gration and dissolution. The stability profiles are developed 
over a span of time to establish not only the chemical sta-
bility (providing the labeled quantity) but also the in vitro 
release characteristics. Stability testing is also required to 
be conducted in the specific temperature zone areas as dic-
tated by compendia. This creates a significant problem for 
multinational companies selling products around the world, 
where different zone temperature stability requirements come 
into play. A universal formula is often difficult to design for 
this reason. Generic manufacturers must, therefore, take this 
aspect into consideration and mimic the formulations used by 
innovators in the world regions where these products are to be 
sold. Unfortunately, it is not as easy to obtain this information 
for formulations sold outside the United States. Some reverse 
engineering may be in order to accomplish this.

XLIII. STORAGE OF IN-PROCESS MATERIAL

At several stages during the manufacturing, the bulk material 
would have to be kept in quarantine, awaiting quality control 
(QC) results, such as LOD measurement, content uniformity 
of tableting mix, etc. The master formula should specify the 
conditions of storage and the length of a validated storage 
period. In some instances, silica gel is to be kept in the drums 
storing the product. Follow these instructions carefully. In 
most instances, the bulk should receive a final blending turn-
over before filling the compression hoppers; this is necessary 
to avoid any segregation of powders during storage or during 
transportation to and from the storage facility.

XLIV. TABLET FRIABILITY

This friability determination of compressed, uncoated tab-
lets is generally applicable to most compressed tablets. 
Measurement of tablet friability supplements other physical 
strength measurements, such as tablet crushing strength. For 
tablets with a unit mass equal to or less than 650 mg, take a 
sample of whole tablets corresponding to 6.5 g. For tablets 
with a unit mass of more than 650 mg, take a sample of 10 
whole tablets. The tablets should be carefully dusted prior to 
testing. Accurately weigh the tablet sample, and place the tab-
lets in the drum. Rotate the drum 100 times, and remove the 
tablets. Remove any loose dust from the tablets, as before, and 
accurately weigh. If tablet size or shape causes irregular tum-
bling, adjust the drum base so that the base forms an angle of 
about 10 degrees with the benchtop, and the tablets no longer 
bind together when lying next to each other, which prevents 
them from falling freely.

Effervescent tablets and chewable tablets may have differ-
ent specifications as far as friability is concerned, and these 
tablets normally require special packaging. In the case of 

hygroscopic tablets, a humidity-controlled environment (rela-
tive humidity less than 40%) is required for testing.

XLV. TABLET MANUFACTURING

Tablets are prepared by three general methods: wet granula-
tion, dry granulation (roll compaction or slugging), and direct 
compression. The purpose of wet and dry granulation is to 
improve the flow of the mixture and to enhance its compress-
ibility. Dry granulation (slugging) involves the compaction of 
powders at high pressures into large, often poorly formed tab-
let compacts. These compacts are then milled and screened to 
form a granulation of the desired particle size. The advantage 
of dry granulation is the elimination of heat and moisture in 
the processing. Dry granulations can be produced by extrud-
ing powders between hydraulically operated rollers to pro-
duce thin cakes that are subsequently screened or milled to 
give the desired granule size.

Excipients are available that allow production of tablets at 
high speeds without prior granulation steps. These directly 
compressible excipients consist of special physical forms of 
substances, such as lactose, sucrose, dextrose, or cellulose, 
which possess the desirable properties of fluidity and com-
pressibility. The most widely used direct-compaction fillers 
are microcrystalline cellulose, anhydrous lactose, spray-dried 
lactose, compressible sucrose, and some forms of modified 
starches. Direct compression avoids many of the problems 
associated with wet and dry granulations. However, the inher-
ent physical properties of the individual filler materials are 
critical, and minor variations can alter flow and compres-
sion characteristics so as to make them unsuitable for direct 
compression.

XLVI. TABLETS

Tablets are solid dosage forms containing medicinal sub-
stances with or without suitable diluents. They may be 
classed, according to the method of manufacture, as com-
pressed tablets or molded tablets. The vast majority of all tab-
lets manufactured are made by compression, and compressed 
tablets are the most widely used dosage form in the United 
States. Compressed tablets are prepared by the application 
of high pressures, utilizing steel punches and dies, to pow-
ders or granulations. Tablets can be produced in a wide vari-
ety of sizes, shapes, and surface markings, depending upon 
the design of the punches and dies. Capsule-shaped tablets 
are commonly referred to as caplets. Boluses are large tab-
lets intended for veterinary use, usually for large animals. 
Molded tablets are prepared by forcing dampened powders 
under low pressure into die cavities. Solidification depends 
upon crystal bridges built up during the subsequent drying 
process and not upon the compaction force. Tablet triturates 
are small, usually cylindrical, molded, or compressed tab-
lets. Tablet triturates were traditionally used as dispensing 
tablets in order to provide a convenient, measured quantity 
of a potent drug for compounding purposes. Such tablets are 
rarely used today. Hypodermic tablets are molded tablets 
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made from completely and readily water-soluble ingredients 
and formerly, were intended for use in making preparations 
for hypodermic injection. They are employed orally, or where 
rapid drug availability is required, such as in the case of nitro-
glycerin tablets, sublingually. Buccal tablets are intended to 
be inserted in the buccal pouch, and sublingual tablets are 
intended to be inserted beneath the tongue, where the active 
ingredient is absorbed directly through the oral mucosa. Few 
drugs are readily absorbed in this way, but for those that are 
(such as nitroglycerin and certain steroid hormones), there are 
a number of advantages. Soluble, effervescent tablets are pre-
pared by compression and contain, in addition to active ingre-
dients, mixtures of acids (citric acid, tartaric acid) and sodium 
bicarbonate, which release carbon dioxide when dissolved in 
water. They are intended to be dissolved or dispersed in water 
before administration. Effervescent tablets should be stored 
in tightly closed containers or moisture-proof packs and 
should be labeled to indicate that they are not to be swallowed 
directly.

Chewable tablets are formulated and manufactured so 
that they may be chewed, producing a pleasant-tasting resi-
due in the oral cavity that is easily swallowed and does not 
leave a bitter or unpleasant aftertaste. These tablets have been 
used in tablet formulations for children, especially in multi-
vitamin formulations, and for the administration of antacids 
and selected antibiotics. Chewable tablets are prepared by 
compression, usually utilizing mannitol, sorbitol, or sucrose 
as binders and fillers, and containing colors and flavors to 
enhance their appearance and taste.

Most compressed tablets consist of the active ingredient 
and a diluent (filler), binder, disintegrating agent, and lubri-
cant. Approved FD&C and D&C dyes or lakes (dyes adsorbed 
onto insoluble aluminum hydroxide), flavors, and sweeten-
ing agents may also be present. Diluents are added where the 
quantity of active ingredient is small or difficult to compress. 
Common tablet fillers include lactose, starch, dibasic calcium 
phosphate, and microcrystalline cellulose. Chewable tablets 
often contain sucrose, mannitol, or sorbitol as fillers. Where 
the amount of active ingredient is small, the overall tablet-
ing properties are, in large measure, determined by the filler. 
Because of problems encountered with the bioavailability of 
hydrophobic drugs of low water solubility, water-soluble dilu-
ents are used as fillers for these tablets. Binders give adhesive-
ness to the powder during the preliminary granulation and 
to the compressed tablet. They add to the cohesive strength 
already available in the diluent. While binders may be added 
dry, they are more effective when added out of solution. 
Common binders include acacia, gelatin, sucrose, povidone, 
methylcellulose, carboxymethylcellulose, and hydrolyzed 
starch pastes. The most effective dry binder is microcrystal-
line cellulose, which is commonly used for this purpose in 
tablets prepared by direct compression. A disintegrating agent 
serves to assist in the fragmentation of the tablet after admin-
istration. The most widely used tablet disintegrating agent is 
starch. Chemically modified starches and cellulose, alginic 
acid, microcrystalline cellulose, and cross-linked povidone 
are also used for this purpose. Effervescent mixtures are used 

in soluble tablet systems as disintegrating agents. The concen-
tration of the disintegrating agent, method of addition, and 
degree of compaction play roles in effectiveness. Lubricants 
reduce friction during the compression and ejection cycles. 
In addition, they aid in preventing adherence of tablet mate-
rial to the dies and punches. Metallic stearates, stearic acid, 
hydrogenated vegetable oils, and talc are used as lubricants. 
Because of the nature of this function, most lubricants are 
hydrophobic and as such, tend to reduce the rates of tablet dis-
integration and dissolution. Consequently, excessive concen-
trations of lubricant should be avoided. PEGs and some lauryl 
sulfate salts have been used as soluble lubricants, but such 
agents generally do not possess optimal lubricating properties, 
and comparatively high concentrations are usually required. 
Glidants are agents that improve powder fluidity, and they are 
commonly employed in direct compression, where no granu-
lation step is involved. The most effective glidants are the col-
loidal pyrogenic silicas. Colorants are often added to tablet 
formulations for aesthetic value or for product identification. 
Both D&C and FD&C dyes and lakes are used. Most dyes are 
photosensitive, and they fade when exposed to light. The U.S. 
FDA regulates the colorants employed in drugs.

XLVII. WATER-PURIFIED USP

As a general practice, the water used in wet granulation pro-
cesses should be of at least the water-purified USP grade. 
Other grades are acceptable, provided their use can be vali-
dated, mainly for the reasons of microbiological quality and 
the presence of other dissolved solids.

XLVIII.  WEIGHT VARIATION AND 
CONTENT UNIFORMITY

Tablets are required to meet a weight variation test where the 
active ingredient comprises a major portion of the tablet and 
where control of weight may be presumed to be an adequate 
control of drug content uniformity. Weight variation is not 
an adequate indication of content uniformity where the drug 
substance comprises a relatively minor portion of the tablet or 
where the tablet is sugar-coated. Thus, the pharmacopeia gen-
erally requires that coated tablets and tablets containing 50 
mg or less of active ingredient, comprising less than 50% by 
weight of the dosage-form unit, pass a content uniformity test, 
wherein individual tablets are assayed for actual drug content.

XLIX.  WET GRANULATION VERSUS 
DRY GRANULATION OR 
DIRECT COMPRESSION

Drug powders are often not easily compressible. Even if they 
are compressible, the small quantity that needs to be dis-
pensed requires the adding of excipients for bulking the prod-
uct; however, the addition of these compatible bulking agents 
may render the mixture less compressible. Books have been 
written on the physics of powder compression. In a nutshell, 
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the compression of powders involves the breaking of a crys-
tal lattice and the rebonding of lattices to yield a unit struc-
ture. Binders provide the bridging gap between and among 
the ingredients that would rather stay apart (to put it simply). 
With compression machines, the requirement that powders 
fill the compression cavities as they are compressed no longer 
holds. The conundrum with powders is that they must flow 
easily to fill the cavities, but as the particle size gets smaller, 
the specific surface area increases, along with interparticu-
late friction that keeps the powder from flowing (angle of 
repose), subject to the individual characteristics of the chemi-
cal. Therefore, for the powders to easily flow into compression 
cavities, they must be present in granular form rather than in 
the form of fine powder. Powders can be converted to granular 
form by wetting them and drying to form the bonds between 
particles, particularly in the presence of binding agents (the 
most popular being starch). The wet granulation process, 
therefore, involves mixing the powders with a paste of starch 
(generally approximately 30%) or using polyvinylpyrrolidone 
(PVP) in an organic solvent to make a wet mass. In most 
instances, the characteristic of the wet mass is judged by how 
well it forms a mass as tested. The wet mass is then passed 
through a coarse mesh, spread on trays, and dried at 50°C to 
60°C or directly placed in a fluid-bed dryer. The test of drying 
is that the LOD ranges from 1% to 3%. This is referred to as 
wet granulation. Dry granulation is a process where the active 
drug is mixed with ingredients that are inherently granular 
and compressible or are made by modifications through wet 
granulation to impart good flow ability and compressibility to 
the mix. Several APIs are also available in directly compress-
ible grades, often coated to impart an additional element of 
chemical stability. Directly compressible aspirin or ascorbic 
acid are good examples. The cost of APIs rendered compress-
ible is obviously higher; however, in the long run, it is cheaper 
to use directly compressible powders.

L.  MULTIVARIATE METHODS IN 
TABLET FORMULATION

The discussion presented demonstrates that a large number 
of formulation variables inevitably come into play when for-
mulating a solid dosage form; whereas each dosage form has 
its own focus on overcoming inherent difficulties, the release 
from solid dosage forms and their desirability make them 
the most widely studied. Drugs are mostly administered in 
formulated forms, and tablets account for more than 80% of 
all pharmaceutical dosage forms administered. The need to 
prepare an easily administered dose by mouth or other body 
cavities in a stable form and one that releases the drug on a 
timely basis has been the longest challenge for the pharma-
ceutical industry. As a result, tablets contain a large number of 
excipients, including fillers or diluents, binders or adhesives, 
disintegrants, lubricants and glidants, colors, flavors, and 
sweeteners; it might also be necessary to add miscellaneous 
components such as buffers, depending on the application. 
What constitutes an ideal combination of these ingredients 
is of great value to the formulators, since not only do they 

have to prepare an effective and stable formulation, but this 
must be done at the lowest possible cost. This evaluation is 
best made by using such statistical techniques as multivariate 
methods.

Multivariate techniques make use of statistical experimen-
tal design, especially designs that deal with optimization, 
where much effort is spent on obtaining detailed knowledge 
about the investigated domain, which may include the mul-
tivariate characterization of the excipients, in terms of both 
physical and spectral properties, together with principal com-
ponent analysis (PCA), statistical experimental design in prin-
cipal properties (PPs), and partial least squares projections to 
latent structures (PLS) analysis.

Component analysis: An N × K data matrix consists of 
N rows and K columns. The samples or objects in the rows 
are described by measured or calculated variables given in 
the columns. In a graphical illustration of a data matrix, the 
objects are a swarm of N points in a coordinate system of K 
variables. In cases where a number of objects are described 
by many variables, the variables tend to be correlated to some 
extent. This is especially true for spectral variables, where a 
high absorbance at one wavelength is usually accompanied by 
similar absorbance values at neighboring wavelengths. PCA 
uses this correlation to describe the variation in the data with 
a minimum number of orthogonal components. PCA corre-
sponds to the least squares fitting of a straight line (A = 1) or 
an A-dimensional hyperplane to the data in the K-dimensional 
variable space. Objects are projected onto a subspace of lower 
dimension and receive new identities, t-values, often referred 
to as PPs or scores. The variation of the objects is summa-
rized in the (N × A) matrix, which includes a score vector for 
each component. Score values from two principal components 
(PCs) together span a mathematical plane, often referred to as 
a score plot. Objects are projected onto the plane to form a 
two-dimensional model of the data. This facilitates the detec-
tion of groupings, trends, and outliers (deviating objects) in 
data sets. The process of detecting and diagnosing outliers is 
important both when fitting and when interpreting the model. 
An outlier may be an object that does not fit very well into 
the model, that is, one for which the distance to the model in 
X is too large to be accepted. Examining the residuals of that 
particular object will reveal the cause of the deviation. An 
outlier may, alternatively, be an object that lies far away from 
other objects in the score plot. Since PCA is a least squares 
technique, such an outlier may cause one of the PCs to run 
through it or very close to it, resulting in a skewed model. 
Such outliers should be removed on identification. PCA mod-
els can be calculated using the nonlinear iterative partial least 
squares (NIPALS) algorithm. The first component explains 
as much as possible of the variance, the second component is 
orthogonal to the first and explains as much as possible of the 
residual variance, and so on. The diversity of PCA applica-
tions makes it a very powerful tool in many situations. PCA 
can be used as a means to discover trends, groupings, and 
outliers in many types of data, to classify objects, as well 
as to reduce the number of dimensions and descriptive vari-
ables. The features of the PCA model of most interest in any 
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particular study will depend on the systems being investigated 
and the purposes of the study.

MSC and SNV: multiplicative scatter correction (MSC) 
is a method for linearization and scatter correction of near 
infrared (NIR). It is assumed that the factors affecting physi-
cal light scattering of a particular wavelength differ from the 
chemical factors affecting light absorption. Hence, a corrected 
spectrum should include only chemical information. In order 
to normalize the scatter level, an “ideal” sample, often the 
average of the data set, is used to correct data for each of the 
samples. The sample spectrum is regressed onto the average 
in order to calculate the additive offset and the multiplicative 
constant. MSC should be used carefully, as all the samples 
influence the correction terms, so a deviating sample could 
have adverse effects on the corrections. The standard nor-
mal variate transformation (SNV) is a method for removing 
unwanted variation from NIR spectra. In contrast to MSC, the 
correction is performed on an individual sample basis, thus 
eliminating the possible negative effects of a deviating sam-
ple. One of the drawbacks of using SNV, as well as MSC, is 
that potentially interesting information regarding the particle 
size is lost. In cases where a response matrix exists, there are 
other methods for removing noise from spectra. The concept 
of orthogonal signal correction (OSC) is a method for remov-
ing information in spectra that is not related to the response 
prior to investigation.

Missing data can be handled by NIPALS. As a rule of 
thumb, in order to use this approach, there should be five 
times as many observations in any row or column as the num-
ber of dimensions (A) being calculated. The missing values 
should also be randomly distributed.

Ultravariate characterization is the basis for multivariate 
design. Descriptive variables that are used to characterize the 
excipients (for example) may be either physical properties or 
other variables. Usually, a homogeneous group of constitu-
ents are put in the same group and characterized by the same 
variables; for example, the class of excipients commonly used 
as lubricants are described using literature data on relevant 
physical properties. By applying PCA to the descriptive data, 
the important information is extracted in a few PCs. The PCs 
are often referred to as latent variables or the PPs of the data 
set. Each excipient is assigned a score value in each PC. Thus, 
the excipients are compared and related on a continuous scale 
of PPs, which are assumed to reflect real differences in excipi-
ent properties, and greater distances between excipients along 
the PCs reflect greater differences in behavior.

LI. PHYSICAL PROPERTIES

Physical properties of the excipients (for example, particle 
size and bulk volume) influence the properties of the tablet. 
Determining physical properties of excipients demands a sys-
tematic approach and may consume substantial resources. To 
establish an optimal choice of excipients, screening experi-
ments are conducted to gain knowledge about parameters that 
influence the measured results. The traditional approaches to 
experimental design are difficult to implement when choosing 

factors to use in a screening study investigating more excipi-
ents than can possibly be managed in a mixture design. One 
alternative is to use physical properties as factors (for exam-
ple, viscosity or some measure of particle size) for each class 
of excipients. Only a limited number of descriptive variables 
can be used for each excipient class for a manageable num-
ber of experiments. Orthogonal factors can also be difficult to 
acquire; for example, it would be difficult to find an excipient 
with both a large mean particle diameter (a high setting in an 
imaginary design) and high density (also a high setting in such 
a design). These factors, together with factors such as LOD 
and particle shape, can clearly make the task of finding excipi-
ents representing extreme settings difficult or impossible. Use 
of a D-optimal selection from a candidate set described in a 
few variables could be a feasible option. This alternative has 
not been investigated by the author or reported in the litera-
ture. Another alternative is to use qualitative variables. The 
drawback of this approach is that only a few excipients, that 
is, levels in the design, can be included before the number of 
experiments becomes unfeasibly high. Using PPs and multi-
variate design instead of qualitative factors is a viable alter-
native if many excipients are to be included in a screening 
study. In many cases, of course, the resulting model will be 
less detailed compared with a model derived from a set of 
experiments where physical properties of one or a few excipi-
ents are studied. Nevertheless, it should at least give a good 
indication of areas in the multivariate domain that should be 
further explored, which may be sufficient in some cases.

LII. PARTICLE SIZE STUDIES

The particle size of a new drug substance is a critical param-
eter, as it affects every phase of formulation and its effective-
ness. Appropriate particle size is required to achieve optimal 
dissolution rate in solid dosage forms and control sedimenta-
tion and flocculation in suspensions; a small particle size (2–5 
μm) is required for inhalation therapy; and content uniformity 
and compressibility are governed by particle size. As a result, 
the preformulation studies must develop a specification of 
particle size as early as possible in the course of studies and 
develop specifications that need to be adhered to throughout 
the studies.

Conventional methods of grinding in a mortar or ball mill-
ing (where sample quantity is sufficient; generally it is not, 
and is limited to about 25–100 mg) or micronization tech-
niques are used to reduce the particle size. The method used 
can have a significant effect on the crystallinity, polymorphic 
structures (often to amorphous forms), and drug substance 
stability that can range from discoloration to significant 
chemical degradation. Changes in polymorphic forms can be 
determined by performing X-ray powder diffraction (XRPD) 
before and after milling.

Micronization, where possible, allows increase in the sur-
face area to the maximum, which can impact on the solubility, 
dissolution, and as a result, bioavailability. Since the aim of 
most preformulation studies is to determine if a solid dosage 
form can be administered, knowing that reduction of particle 
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size, where it changes dissolution rates, can be pivotal in deci-
sion making for the selection of dosage forms. In the process 
of micronization, the drug substance is fed into a confined 
circular chamber, where it is suspended in a high-velocity 
stream of air. Interparticulate collisions result in a size reduc-
tion. Smaller particles are removed from the chamber by 
the escaping air stream toward the center of the mill, where 
they are discharged and collected. Larger particles recircu-
late until their particle size is reduced. Micronized particles 
are typically less than 10 μm in diameter. In some instances, 
micronization can prove counterproductive, where it results 
in increased aggregation (leading to reduced surface area) or 
alteration of crystallinity, which must be studied using such 
methods as microcalorimetry, dynamic vapor sorption (DVS), 
or inverse gas chromatography (IGC).

The introduction of DVS in 1994 revolutionized the world 
of gravimetric moisture sorption measurement, bringing 
outdated time- and labor-intensive desiccator use into the 
modern world of cutting-edge instrumentation and overnight 
vapor sorption isotherms. With a resolution down to 0.1 μg, 
a 1% change in mass of a 10 mg sample on exposure to the 
humidity-controlled gas flow is both easily discernible and 
reproducible. DVS is a valued tool for studies related to poly-
morphism, compound stability, and bulk and surface adsorp-
tion effects of water and organic vapors. DVS studies would 
typically show percent mass increases, but often, a hysteresis 
loop relationship is observed, where there is crystallization 
of compound that results in the expelling of excess moisture. 
This effect can be important in some formulations, such as 
dry powder inhaler devices, since it can cause agglomeration 
of the powders and variable flow properties. DVS is a useful 
study when amorphous forms are involved upon size reduc-
tion; in many cases, a low level of amorphous character cannot 
be detected by techniques such as XRPD; microcalorimetry 
can detect <10% amorphous content (the limit of detection 
is 1% or less). The amorphous content of a micronized drug 
can be determined by measuring the heat output caused by 
the water vapor inducing crystallization of the amorphous 
regions.

Excellent instrumentation support and advice is avail-
able through Surface Measurement Systems, http://www.
smsuk.co.uk/index.php, manufacturer of DVS-Advantage and 
DVS-1000 and 2000 series of equipment for dynamic vapor 
interaction studies. The DVS-HT represents the first new gen-
eration in gravimetric vapor sorption analyzers for more than 
a decade by Surface Measurement Systems (5 Wharfside, 
Rosemont Road, Alperton, Middlesex HA0 4PE, United 
Kingdom).

A.  pArtiCle size distriBution

Particle size reduction particularly mandates study of par-
ticle size distribution studies using such techniques as siev-
ing, optical microscopy in conjunction with image analysis, 
electron microscopy, the Coulter counter, and laser diffrac-
tometers, depending on the anticipated size of the particles. 
Whereas the size characterization is simple for spherical 

particles, study of irregular particles required specialized 
methods. The Malvern Mastersizer Series (http ://ww w.mal 
vern. co.uk /home /inde x.htm ) is an example of an instrument 
that measures particle size by laser diffraction. The use of this 
technique is based on light scattered through various angles, 
which is directly related to the diameter of the particle. Thus, 
by measuring the angles and intensity of scattered light from 
the particles, a particle size distribution can be deduced. It 
should be noted that the particle diameters reported are the 
same as those that spherical particles would produce under 
similar conditions. In the former, each particle is treated as 
spherical and essentially opaque to the impinging laser light.

Two different light scattering methodologies can be used to 
characterize particles. The classical, also known as “static” or 
“Rayleigh” scattering or multi-angle light scattering (MALS), 
provides a direct measure of mass.

Dynamic light scattering (DLS), which is also known as 
“photon correlation spectroscopy” (PCS) or “quasi-elastic 
light scattering” (QELS), uses the scattered light to mea-
sure the rate of diffusion of the particles. This motion data 
is conventionally processed to derive a size distribution for 
the sample, where the size is given by the “Stokes radius” or 
“hydrodynamic radius” of the protein particle. This hydrody-
namic size depends on both mass and shape (conformation). 
Dynamic scattering is particularly good at sensing the pres-
ence of very small amounts of aggregated particles and study-
ing samples containing a very large range of masses. It can be 
quite valuable for comparing stability of different formula-
tions, including real-time monitoring of changes at elevated 
temperatures. For submicron materials, particularly colloi-
dal particles, QELS is the preferred technique. Two theories 
dominate the theory of light scattering: Fraunhofer and Mie. 
According to Fraunhofer theory, the particles are spherical, 
nonporous, and opaque; diameter is greater than wavelength; 
particles are distant enough from each other; there is random 
motion; and all the particles diffract the light with the same 
efficiency, regardless of size and shape. The Mie theory takes 
into account the differences in refractive indices between the 
particles and the suspending medium. If the diameter of the 
particles is above 10 μm, then the size produced by using each 
theory is essentially the same. However, discrepancies may 
occur when the diameter of the particles approaches that of 
the wavelength of the laser source.

Although laser light diffraction is a rapid and highly 
repeatable method of determining the particle size distribu-
tions of pharmaceutical powders, the results obtained can be 
affected by particle shape. Laser light scattering generally 
reports broader size distribution compared with image analy-
sis. In addition, the refractive index of the particles can intro-
duce an error of 10% under most circumstances and should 
be accounted for. Another laser-based instrument, relying on 
light scattering, is the Aerosizer (http s://w ww.me rit.c om/en 
dosco py/pu lmona ry/ai rway- stent s/aer osize r/). The Aerosizer 
measures particles one at a time in the range of 0.20 to 700 
microns. The particles may be in the form of a dry powder or 
may be sprayed from a liquid suspension as an aerosol. The 
particles are blown through the system and dispersed in air to 

http://www.smsuk.co.uk
http://www.smsuk.co.uk
http://www.malvern.co.uk/
http://www.malvern.co.uk/
https://www.merit.com/
https://www.merit.com/
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a preset count rate. The Aerosizer operates on the principle of 
aerodynamic time of flight. The particles are accelerated by a 
constant, known force due to airflow and are forced through 
a nozzle at nearly sonic velocity. Smaller particles are accel-
erated at a greater rate than large particles due to a greater 
force-to-mass ratio. Two laser beams measure the time of 
flight through the measurement region by detecting the light 
scattered by the particles. Statistical methods are used to cor-
relate the start and stop times of each particle in a particular 
size range (channel) through the measurement zone. The time 
of flight is used in conjunction with the density of the par-
ticles, and calibration curves are established to determine the 
size distribution of the sample.

LIII. SURFACE AREA

Since the surface area exposed to the site of administra-
tion determines how fast a particle dissolves in accordance 
with the Noyes–Whitney equation, these determinations are 
important. Also, in those instances where the particle size is 
difficult to measure, a gross estimation of surface area is the 
second best parameter to have to characterize the drug. The 
most common methods of surface area measurement include 
gas adsorption (nitrogen or krypton) based on what is most 
commonly described as the Brunauer, Emmett, and Teller 
(BET) method, applied either as a multipoint or as a single-
point determination.

Adsorption is defined as the concentration of gas mole-
cules near the surface of a solid material. The adsorbed gas is 
called adsorbate and the solid where adsorption takes place 
is known as the adsorbent. Adsorption is a physical phenom-
enon (usually called physisorption) that occurs in any envi-
ronmental conditions (pressure and temperature), but only 
at very low temperature does it become measurable. Thus, 
physisorption experiments are performed at very low tem-
perature, usually at the boiling temperature of liquid nitrogen 
at atmospheric pressure. Adsorption takes place because of 
the presence of an intrinsic surface energy. When a mate-
rial is exposed to a gas, an attractive force acts between the 
exposed surface of the solid and the gas molecules. The result 
of these forces is characterized as physical (or van der Waals) 
adsorption, in contrast to the stronger chemical attractions 
associated with chemisorption. The surface area of a solid 
includes both the external surface and the internal surface 
of the pores.

Because of the weak bonds involved between gas mole-
cules and the surface (less than 15 KJ/mole), adsorption is 
a reversible phenomenon. Gas physisorption is considered 
nonselective, thus filling the surface step by step (or layer by 
layer) depending on the available solid surface and the rela-
tive pressure. Filling the first layer enables the measurement 
of the surface area of the material, because the amount of gas 
adsorbed when the monolayer is saturated is proportional to 
the entire surface area of the sample. The complete adsorp-
tion/desorption analysis is called an adsorption isotherm.

Once the isotherm is obtained, a number of calculation 
models can be applied to different regions of the adsorption 

isotherm to evaluate the specific surface area (i.e., BET, 
Dubinin, Langmuir, etc.) or the micro and mesopore volume 
and size distributions (i.e., BJH, DH, H&K, S&F, etc.).

The surface area of a solid material is the total surface of 
the sample that is in contact with the external environment. It 
is expressed as square meters per gram of dry sample. This 
parameter is strongly related to the pore size and the pore vol-
ume; that is, the larger the pore volume, the larger the surface 
area, and the smaller the pore size, the higher the surface area. 
The surface area results from the contribution of the internal 
surface area of the pores plus the external surface area of the 
solid or the particles (in the case of powders). Whenever sig-
nificant porosity is present, the fraction of the external surface 
area to the total surface area is small.

LIV. POROSITY

Most solid powders contain a certain void volume of empty 
space. This is distributed within the solid mass in the form of 
pores, cavities, and cracks of various shapes and sizes. The 
total sum of the void volume is called the porosity. Porosity 
strongly determines important physical properties of mate-
rials, such as durability, mechanical strength, permeability, 
adsorption properties, etc. The knowledge of pore structure is 
an important step in characterizing materials and predicting 
their behavior.

There are two main and important typologies of pores: 
closed and open pores. Closed pores are completely isolated 
from the external surface, not allowing the access of external 
fluids in either liquid or gaseous phase. Closed pores influ-
ence parameters such as density and mechanical and thermal 
properties. Open pores are connected to the external surface 
and are therefore accessible to fluids, depending on the nature/
size of the pore and the nature of the fluid. Open pores can 
be further divided into dead-end and interconnected pores. 
Further classification is related to the pore shape, whenever 
it is possible to determine it. The characterization of solids 
in terms of porosity consists in determining the following 
parameters:

• Pore size: Pore dimensions cover a very wide range. 
Pores are classified according to three main groups 
depending on the access size:
• Micropores: less than 2 nm diameter
• Mesopores: between 2 and 50 nm diameter
• Macropores: larger than 50 nm diameter

• Specific pore volume and porosity: The internal 
void space in a porous material can be measured. 
It is generally expressed as a void volume (in cubic 
centimeters or milliliters) divided by a mass unit 
(grams).

• Pore size distribution: It is generally represented as 
the relative abundance of the pore volume (as a per-
centage or a derivative) as a function of the pore size.

• Bulk density: Bulk density (or envelope density) is 
calculated by the ratio between the dry sample mass 
and the external sample volume.
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• Percentage porosity: The percentage porosity is rep-
resented by the ratio between the total pore volume 
and the external (envelope) sample volume multi-
plied by 100.

• Surface area: See earlier for discussion.

LV. TRUE DENSITY

Density is the ratio of the mass of an object to its volume, 
and for solids, this term describes the arrangement of mol-
ecules. The study of compaction of powders is described by 
the Heckel equation. The densities of molecular crystals can 
be increased by compression. Information about the true den-
sity of a powder can be used to predict whether a compound 
will cream or sediment in a suspension such as a metered dose 
inhaler (MDI) formulation. Therefore, suspensions of com-
pounds that have a true density less than these figures will 
cream (rise to the surface), and those that are denser will sedi-
ment. It should be noted, however, that the physical stability 
of a suspension is not merely a function of the true density of 
the material. The true density is thus a property of the mate-
rial and is independent of the method of determination. In this 
respect, the true density can be determined using three meth-
ods: displacement of a liquid, displacement of a gas (pycnom-
etry), or flotation in a liquid. Liquid displacement is tedious 
and tends to underestimate the true density; displacement of 
a gas is more accurate but needs relatively expensive instru-
mentation. As an alternative, the flotation method is simple to 
use and inexpensive.

Gas pycnometry is probably the most commonly used 
method in the pharmaceutical industry for measuring true 
density. Gas pycnometers rely on the measurement of pres-
sure changes as a reference volume of gas, typically helium, is 
added to, or removed from, the test cell.

LVI. FLOW AND COMPACTION OF POWDERS

The flow properties of a powder will determine the nature 
and quantity of excipients needed to prepare a compressed 
or powder dosage form. This refers mainly to factors such as 
ability to process the powder through machines. To make a 
quick evaluation, the compound is compressed using an infra-
red (IR) press and die under 10 tons of pressure with variable 
dwell times, and the resulting tablets are tested with regard to 
their crushing strength after storing the tablets for about 24 
hours. If longer dwell times result in higher crushing strength, 
then the material is likely plastic; elastic material will show 
capping at low dwell times; brittle material will not show any 
effect of dwell times. It is recommended that the compressed 
tablets be subjected to XRPD to record any changes in the 
polymorphic forms.

There appears to be a relationship between indentation hard-
ness and the molecular structure of organic materials. However, 
a prerequisite for predicting indentation hardness is knowledge 
of the crystal structure. As a result, highly sophisticated com-
putational methods and extensive crystallography libraries 
have recently become available to study this. For example, the 

Pfizer Research relies on the Cambridge Structural Database 
(CSD) (http://www.ccdc.cam.ac.uk/), the world repository 
of small molecule crystal structures. The CSD is the princi-
pal product of the Cambridge Crystallographic Data Centre 
(CCDC). It is the central focus of the CSD System, which also 
comprises software for database access, structure visualiza-
tion and data analysis, and structural knowledge bases derived 
from the CSD. The CSD records bibliographic, chemical, 
and crystallographic information for organic molecules and 
metal–organic compounds whose 3D structures have been 
determined using X-ray diffraction or neutron diffraction. 
The CSD records results of single crystal studies and powder 
diffraction studies which yield 3D atomic coordinate data for 
at least all non-H atoms. In some cases, the CCDC is unable 
to obtain coordinates, and incomplete entries are archived to 
the CSD. The CSD is distributed as part of the CSD System, 
which includes software for search and information retrieval 
(ConQuest), structure visualization (Mercury), numerical 
analysis (Vista), and database creation (PreQuest). The CSD 
System also incorporates IsoStar, a knowledge base of inter-
molecular interactions that contains data derived from both the 
CSD and the Protein Data Bank (PDB). Some of the software 
listed here are available for free use.

X-ray microtomography, such as that available from 
Skyscan (http s://w ww.br uker. com/p roduc ts/mi croto mogra 
phy/m icro- ct-fo r-sam ple-s canni ng/sk yscan -1272 /over view. 
html) , is used to analyze the effect of compaction on pow-
der particles. It allows for the noninvasive 3D analysis of 
resulting structures and has shown that the structure may be 
controlled by the choice of pyrogen and the method of sol-
vent removal. Simple seeding of the substrate surface with 
drug crystals can be used initially with a view to incorporat-
ing more sophisticated substrate polymorph approaches. The 
Skyscan-1172 represents a new generation in desk-top X-ray 
micro–computed tomography (CT) scan systems. A novel 
architecture in which both the sample stage and the X-ray 
camera are moveable allows an unprecedented combination 
of image resolution, sample size accommodation, scan speed, 
and sample throughput. This innovative flexible scanner 
geometry of the Skyscan-1172 is particularly advantageous 
over intermediate resolution levels, where scans are around 10 
times faster (to obtain the same or better image quality) com-
pared with previous scanners with a fixed source–detector 
design. The Skyscan-1172 features two X-ray camera options: 
the high-performance 10 megapixel option and the economy 
1.3 megapixel option. The 10 megapixel camera allows the 
maximum scanning versatility, with an image field width of 
68 mm (in dual image camera shift mode) or 35 mm (in stan-
dard single camera image mode). A nominal resolution (pixel 
size) of lower than 1 μm is attainable. A scannable height of 
around 70 mm allows for either large samples or automatic 
batch scanning of a column of smaller samples. The system 
obtains multiple X-ray “shadow” transmission images of the 
object from different angular views as the object rotates on 
a high-precision stage. From these shadow images, cross-
sectional images of the object are reconstructed by a modi-
fied Feldkamp cone-beam algorithm, creating a complete 3D 

http://www.ccdc.cam.ac.uk
https://www.bruker.com/
https://www.bruker.com/
https://www.bruker.com/
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representation of internal microstructure and density over a 
selected range of heights in the transmission images. The best 
micro-CT scan images are obtained from objects in which 
microstructure coincides with contrast in X-ray absorption of 
the sample’s constituent materials.

LVII. COLOR

The color of a powder sample is used to indicate the presence 
of solvents, distribution of particle size, and other possible 
differences in different lots of a new lead compound. In some 
instances, degradation of drug can be correlated with color 
changes to such a degree that accurate color measurements 
can be used as a tool to provide a product specification. The 
compendia often describe the color of substances but mostly 
in subjective terms. Historically, the color evaluation has been 
a subjective measurement; however, newer quantitative mea-
surement systems make this a more objective process. There 
are two basic methods for measuring the colors of surfaces.

• The first is to imitate the analysis made by the eye in 
terms of responses to three stimuli. This technique, 
known as “tristimulus colorimetry,” sets out to mea-
sure X, Y, and Z directly.

• The second method is to determine reflectance (R) 
for each wavelength band across the range of the 
spectrum to which the eye is sensitive and then, to 
calculate the visual responses by summing products 
of R and the standard values for distribution of the 
sensitivity of the three-color responses.

The tristimulus method has theoretical advantages where the 
materials to be measured are fluorescent, but there are serious 
practical problems in assuming that a tristimulus colorimeter 
exactly matches human vision; that is, in eliminating color 
blindness from the instrument.

Two commonly used types of color measurement equip-
ment are a colorimeter and a spectrophotometer. A tristimulus 
colorimeter has three main components:

• A source of illumination (usually a lamp functioning 
at a constant voltage)

• A combination of filters used to modify the energy 
distribution of the incident/reflected light

• A photoelectric detector that converts the reflected 
light into an electrical output

Each color has a fingerprint reflectance pattern in the spec-
trum. The colorimeter measures color through three wide-
band filters corresponding to the spectral sensitivity curves. 
Measurements made on a tristimulus colorimeter are nor-
mally comparative, the instrument being standardized on 
glass or ceramic standards. To achieve the most accurate 
measurements, it is necessary to use calibrated standards of 
similar colors to the materials to be measured. This “hitching 
post” technique enables reasonably accurate tristimulus val-
ues to be obtained even when the colorimeter is demonstrably 

colorblind. Tristimulus colorimeters are most useful for quick 
comparison of near-matching colors. They are not very accu-
rate. Large differences are evident between the various instru-
ment manufacturers. However, colorimeters are less expensive 
than spectrophotometers.

To get a precise measurement of color, it is advisable to 
use a spectrophotometer. A spectrophotometer measures the 
reflectance for each wavelength and allows tristimulus values 
to be calculated. The advantage over tristimulus colorimetry 
is that adequate information is obtained to calculate color val-
ues for any illuminant and that metamerism is automatically 
detected. Metamerism is a psychophysical phenomenon com-
monly defined incompletely as “two samples which match 
when illuminated by a particular light source and then do not 
match when illuminated by a different light source.” In actu-
ality, there are several types of metamerism, of which sample 
and illuminant metamerism are most common. In sample 
metamerism, two color samples appear to match under a par-
ticular light source and then do not match under a different 
light source. Illuminant metamerism appears when differ-
ent light sources illuminate the same sample and differences 
are revealed. Observer metamerism refers to each individual 
perceiving color slightly differently. Geometric metamerism 
arises when identical colors appear different when viewed at 
different angles, distances, light positions, etc.

In a spectrophotometer, the light is usually split into a spec-
trum by a prism or a diffraction grating before each wave-
length band is selected for measurement. Instruments have 
also been developed in which narrow bands are selected by 
interference filters. The spectral resolution of the instrument 
depends on the narrowness of the bands used for each succes-
sive measurement. In theory, a spectrophotometer could be 
set up to compare reflected light directly with incident light, 
but it is more usual to calibrate against an opal glass stan-
dard that has been calibrated by an internationally recognized 
laboratory. Checks must also be made on the optical zero, for 
example, by measurements with a black light trap, because 
dust or other problems can give rise to stray light in an instru-
ment (which would give false readings). Spectrophotometers 
contain monochromators and photodiodes that measure the 
reflectance curve of color every 10 nm or less. The analysis 
generates typically 30 or more data points, with which a pre-
cise color composition can be calculated.

A large number of suppliers provide colorimeters, includ-
ing a large array of equipment from HunterLab, whose 
Labscan XE, with a special adapter for small quantities of 
powders, offers an excellent choice in preformulation work. 
The instrument has a 3 mm port and requires 0.4 cm3 powder 
to perform the testing (http://www.hunterlab.com/).

LVIII. ELECTROSTATICITY

When subjected to attrition, powders can acquire an electro-
static charge, the intensity of which is often proportional to 
the physical force applied, as static electrification of two dis-
similar materials occurs by the making and breaking of sur-
face contacts (tribo-electrification or friction electrification). 

http://www.hunterlab.com
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Electrostatic charges are often used to induce adhesive char-
acter to bind drugs to carrier systems; for example, glass 
beads coated with hydroxypropylmethyl cellulose-containing 
drugs. The net charge on a powder may be either electroposi-
tive or electronegative depending on the direction of electron 
transfer. The mass charge density can vary from 10–5 to 100 
μC/kg depending on the stress, ranging from gentle sieving to 
a micronization process. This can be determined using elec-
tric detectors to determine polarity as well as the electrostatic 
field. The electrostaticity results in significant changes in the 
powder flow properties.

Studies on tribo-electrification and potential charge 
buildup on equipment and particle surfaces and subsequent 
adhesion due to static charge often overlook the fact that all 
materials (whether they have a net surface charge or not) 
exhibit surface energy forces that are very short range but 
come into play once surfaces are “touching.” These van der 
Waals forces are due to the dispersive and polar surface 
energies inherent in material boundaries. Dry powders with 
mass-median particle sizes larger than around 100 to 200 μm 
seldom exhibit strong “cohesive” powder behavior, and such 
powders are usually described as “free flowing.” As particle 
size decreases, however, the amount of surface area per unit 
mass increases, and surface energy forces have a greater 
influence on bulk powder flow characteristics. For contacting 
particles that are smaller than 2 to 20 μm, such forces can be 
strong enough to cause small amounts of plastic deformation 
on particle surfaces near the points of contact—even with 
no applied external loads. The bulk behavior of such fine 
powders can be dominated by their “cohesivity.” It is well 
known that powders comprised of finer particles are more 
cohesive, and when very cohesive powders are placed in a 
rotating drum, they do not usually flow easily, nor do they 
form a smooth top surface. Instead, cohesive powders build 
up large overhanging “chunks” that can break off and col-
lapse or cascade in random avalanches onto the material fur-
ther down the slope. Placing the rotating drum in a centrifuge 
at an elevated G-level can cause a “nonflowable” cohesive 
powder to flow.

LIX. CAKING

Powders cake due to agglomeration as a result of factors such 
as static electricity, hygroscopicity, particle size, impurities of 
the powder, and storage conditions such as stress temperature, 
RH, storage time, etc. The mechanisms involved in caking are 
based on the formation of five types of interparticle bonds: 
bonding resulting from mechanical tangling, bonding result-
ing from steric effects, bonds via static electricity, bonds due 
to free liquid, and bonds due to solid bridges. During the pro-
cess of micronization, the formation of localized amorphous 
zones can lead to caking, as these zones are more reactive to 
the factors described, especially when exposed to moisture; 
the mechanisms involve moisture sorption due to surface sin-
tering and recrystallization at well below the critical RH. In 
most instances, increases in RH begin to show some impact 
at values above 20%, resulting in the most dramatic effects 

above 75% to 80% RH for powders that are subject to humid-
ity effects.

LX. POLYMORPHISM

Because polymorphism can have an effect on so many 
aspects of drug development, it is important to fix the poly-
morph (usually the stable form) as early as possible in the 
development cycle. Whereas it is not necessary to create 
additional solid-state forms by techniques or conditions 
unrelated to the synthetic process for the purpose of clini-
cal trials, regulatory submission of a thorough study of the 
effects of solvent, temperature, and possibly pressure on the 
stability of the solid-state forms is advised. A conclusion 
that polymorphism does not occur with a compound must 
be substantiated by crystallization experiments from a range 
of solvents. This should also include solvents that may be 
involved in the manufacture of the drug product; for exam-
ple, during granulation.

While it is hoped that the issue of polymorphism is 
resolved during prenomination and early development, it can 
remain a concern when the synthesis of the drug is scaled 
up into a larger reactor or transferred to another production 
site. It is not unlikely that a metastable form identified in pre-
nomination may not be reproduced in later batches of product 
because of some unrecorded conditions in the early phases of 
development. Related substances, whether identified or not, 
can significantly alter the predominance of a specific poly-
morph. To develop a reliable, commercial recrystallization 
process, the following scheme should be followed in the pro-
duction of candidate drugs:

 1. Selection of solvent system
 2. Characterization of the polymorphic forms
 3. Optimization of process times, temperature, solvent 

compositions, etc.
 4. Examination of the chemical stability of the drug 

during processing
 5. Manipulation of the polymorphic form, if necessary

Many analytical techniques have been used to quantitate 
mixtures of polymorphs; for example, XRPD has been used 
to quantitate the various polymorphs. Assay development 
requires the creation of calibration curves and validation, 
which can be a difficult task where mixed polymorphs are 
present and requires study to confirm that there is no polymor-
phic transformation during analysis or change in the hydration 
of crystals, if that is also a concomitant problem. Whereas at 
the preformulation stage, the dosage form considerations are 
still developing, there is a need to answer questions such as 
how a polymorph would change should it be subject to manu-
facturing equipment stress such as granulation or drying of 
granules, wet or dry granulation, and compression. In addi-
tion to the polymorphism of active drugs, excipients such as 
magnesium stearate can be present in various polymorphic 
forms that can significantly alter the behavior of active drug in 
the formulation stages. Studies using XRPD, IR, or scanning 
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electron microscopy (SEM) should be used for excipients as 
well as the active drug.

LXI.  STABILITY STUDIES TO SELECT OPTIMAL 
DRUG AND EXCIPIENT COMBINATIONS

• Rapid screens of salts, solvates, hydrates, poly-
morphs, and cocrystals

• Large-scale preformulation and formulation studies
• Characterization of polymers, food ingredients, and 

fine particles
• Process optimization monitoring of surface and bulk 

chemistry
• QC of incoming raw materials
• Investigation of batch-to-batch variations in material 

formulations
• At-line process analytical technology (PAT) support 

of production performance to specifications

Whereas microcalorimetery remains the workhorse of stud-
ies, the use of IGC is becoming more popular to determine 
the changes to drug substance on micronization. IGC differs 
from traditional gas chromatography insofar as the station-
ary phase is the powder under investigation. The behavior of 
pharmaceutical solids, during either processing or use, can be 
noticeably affected by the surface energetics of the constitu-
ent particles. Several techniques exist to measure the surface 
energy: for example, sessile drop and dynamic contact angle 

measurements. IGC is an alternative technique where the pow-
der surface is characterized by the retention behavior of min-
ute quantities of well-characterized vapors that are injected 
into a column containing the material of interest. Recently 
published articles using IGC on pharmaceutical powders have 
ranged from linking surface energetic data with triboelectric 
charging to study the effect of surface moisture on surface 
energetics. Molecular modeling has also recently been used 
to explore the links between IGC data and the structural and 
chemical factors that influence surface properties, thereby 
achieving predictive knowledge regarding powder behavior 
during processing. In this type of study, a range of nonpolar 
and polar adsorbates (probes) are used: for example, alkanes, 
from hexane to decane, acetone, diethyl ether, or ethyl acetate. 
The retention volume, that is, the net volume of carrier gas 
(nitrogen) required to elute the probe, is then measured.

IGC is a gas-phase technique for characterizing surface 
and bulk properties of solid materials. The principles of IGC 
are very simple, being the reverse of a conventional gas chro-
matography (GC) experiment. A cylindrical column is uni-
formly packed with the solid material of interest, typically a 
powder, fiber, or film. A pulse or constant concentration of gas 
is then injected down the column at a fixed carrier gas flow 
rate, and the time taken for the pulse or concentration front to 
elute down the column is measured by a detector. A series of 
IGC measurements with different gas-phase probe molecules 
then allows access to a wide range of physicochemical proper-
ties of the solid sample.



http://taylorandfrancis.com
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GMP AUDIT TEMPLATE

The Guidelines for cGMP Compliance:

• https://ec.europa.eu/health/sites/health/files/files/
eudralex/vol-4/vol4-chap1_2013-01_en.pdf

• https://ec.europa.eu/health/sites/health/files/files/
eudralex/vol-4/2014-03_chapter_2.pdf

• https://ec.europa.eu/health/sites/health/files/files/
eudralex/vol-4/chapter4_01-2011_en.pdf

• https://ec.europa.eu/health/sites/health/files/files/
eudralex/vol-4/2014-11_vol4_chapter_6.pdf

• https://ec.europa.eu/health/sites/health/files/files/
eudralex/vol-4/2014-08_gmp_chap8.pdf

• https://ec.europa.eu/health/sites/health/files/files/
eudralex/vol-4/pdfs-en/cap9_en.pdf

• https://ec.europa.eu/health/sites/health/files/files/
eudralex/vol-4/2014-08_gmp_part1.pdf

• https://ec.europa.eu/health/sites/health/files/files/
eudralex/vol-4/2011_site_master_file_en.pdf

• http://www.ema.europa.eu/docs/en_GB/docu-
ment_l ibra ry/Scient i f ic_guidel ine/2009/09/
WC500002873.pdf

• http://www.ema.europa.eu/docs/en_GB/docu-
ment_l ibra ry/Scient i f ic_guidel ine/2009/09/
WC500002871.pdf

• https://ec.europa.eu/health/sites/health/files/files/
eudralex/vol-4/mra_batch-certificate_05-2011.pdf

• https://ec.europa.eu/health/sites/health/files/files/
gmp/2013_01_28_template.pdf

• http://www.ema.europa.eu/docs/en_GB/document_
library/Scientific_guideline/2014/11/WC500177735.
pdf

• http://eur-lex.europa.eu/legal-content/EN/TXT/PDF
/?uri=CELEX:52015XC0321(02)&from=EN

• https://ec.europa.eu/health/sites/health/files/files/
eudralex/vol-4/template_imp_batch_certification.
docx

• https://ec.europa.eu/health/sites/health/files/files/
eudralex/vol-4/2008_11_25_gmp-an1_en.pdf

• https://ec.europa.eu/health/sites/health/files/files/
eudralex/vol-4/pdfs-en/2018_annex2_en.pdf

• https://ec.europa.eu/health/sites/health/files/files/
eudralex/vol-4/annex11_01-2011_en.pdf

• https://ec.europa.eu/health/sites/health/files/files/
eudralex/vol-4/2015-10_annex15.pdf

• https://ec.europa.eu/health/sites/health/files/files/
eudralex/vol-4/v4_an16_201510_en.pdf

• https://ec.europa.eu/health/sites/health/files/files/
eudralex/vol-4/pdfs-en/2018_annex17_en.pdf

• https://ec.europa.eu/health /sites/health /f iles/
f i les /eud ra lex /vol- 4 /pdfs- en /20 05_12 _14_ 
annex19_en.pdf

• https://ec.europa.eu/health/sites/health/files/files/
eudralex/vol-4/pdfs-en/2018_annex17_en.pdf
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Compliance 1 2 3a Remarks EU-Guide

1 PERSONNEL

1.1 Qualified personnel available? □ □ □ 2.1

1.2 Organization charts available? □ □ □ 2.2

1.3 Job descriptions available? □ □ □ 2.2

1.4 Responsibilities clearly defined? □ □ □ 2.2

Key Personnel
Responsible persons designated for

1.5 • Production? □ □ □ 2.5

1.6 • Quality control? □ □ □ 2.6

1.7 Are they independent of each other? □ □ □ 2.3

1.8 Are joint functions clearly defined? □ □ □ 2.7

1.9 Are the responsible persons working full time? □ □ □ 2.3

1.10 Do the responsible persons have the appropriate formulation, knowledge, and 
experience?

□ □ □ 2.1/2.2

1.11 Do the relevant departments have enough personnel? □ □ □ 2.10

Training
1.12 Continuous training programs for the production and QC staff? □ □ □ 2.8

1.13 Initial job training for all employees? □ □ □ 2.9

1.14 Teaching aids (videos, slides, and brochures) available? □ □ □ 2.9

1.15 External training courses for the staff? □ □ □ 2.9

1.16 Training records? □ □ □ 2.9

1.17 Special training in sensitive areas (sterile production and toxic substances)? □ □ □ 2.10

1.18 Information for visitors to the manufacturing area? □ □ □ 2.11

2 HYGIENE
Personnel Hygiene
Detailed written hygiene programs for

2.1 • Clothing? □ □ □ 2.13

2.2 • Use of washrooms? □ □ □ 2.13

2.3 • Behavior in production areas? □ □ □ 2.13

2.4 Precautions against sick personnel or personnel with open wounds in 
production?

□ □ □ 2.14

Medical examination:

2.5 • On recruitment? □ □ □ 2.15

2.6 • Regular reexaminations? □ □ □ 2.15

Duty of notification after

2.7 • Trips to tropical countries? □ □ □ 2.15

2.8 • Cases of contagious illness in the family? □ □ □ 2.15

2.9 Instructions for appropriate working clothes? □ □ □ 2.16

2.10 Absence of food and drink (chewing gum!) in the working area? □ □ □ 2.17

2.11 Measures against contact with open product (gloves etc.)? □ □ □ 2.18

2.12 Instructions for hand washing in production? □ □ □ 2.19

2.13 Change of clothes when entering and leaving the production area? □ □ □ 5.19

2.14 Change rooms and toilets easily within reach? □ □ □ 3.31

2.15 Toilets and restrooms sufficiently separated from production areas? □ □ □ 3.30/3.31

2.16 Workshops separate from production areas? □ □ □ 3.32

2.17 Laboratory animal rooms totally segregated from production rooms? □ □ □ 3.33

3 WAREHOUSE
Rooms, General

3.1 Suitable for the intended use? □ □ □ 3

3.2 • Adequate size? □ □ □ 3

3.3 • Clean? □ □ □ 3

3.4 Located and designed to exclude external contamination? □ □ □ 3.1

3.5 Appropriate level of maintenance? □ □ □ 3.2

3.6 Maintenance works possible without contamination risk? □ □ □ 3.2

(Continued)
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3.7 Appropriate lighting and air-conditioning? □ □ □ 3.3

3.8 Recording of temperature and humidity? □ □ □ 3.3

3.9 Protection against the entry of insects or other animals? □ □ □ 3.4

3.10 Controlled access for authorized personnel only? □ □ □ 3.5

Rooms, Special Requirements
Type of warehousing:

3.11 Separation of goods sufficient? □ □ □ 3.18

3.12 Provision for different storage temperatures? □ □ □ 3.19

3.13 Goods receiving zone weather protected? □ □ □ 3.20

3.14 Cleaning zone for incoming goods? □ □ □ 3.20

3.15 Separate quarantine area with controlled access? □ □ □ 3.21

3.16 Separate, protected sampling area? □ □ □ 3.22

Separate and safe storage of

3.17 • Returned goods? □ □ □ 3.23

3.18 • Rejected goods? □ □ □ 3.23

3.19 Separate and safe storage of highly active, toxic, or dangerous substances? □ □ □ 3.24

3.20 Safe storage of narcotics? □ □ □ 3.24

3.21 Safe storage of printed packaging materials? □ □ □ 3.25

3.22 Security measurements against theft? □ □ □ 3.25

3.23 Smoke detectors? □ □ □ 3.25

3.24 Fire extinguishing system? □ □ □ 3.25

Operations
3.25 Reception, sampling, and labeling according to written procedures? □ □ □ 5.2

3.26 Is a sampling plan available? □ □ □ Suppl. 4

3.27 Cleaning of incoming containers? □ □ □ 5.3

3.28 Investigation and recording of damaged deliveries? □ □ □ 5.4

3.29 First In First Out (FIFO) principle? □ □ □ 5.7

3.30 Inventory system? □ □ □ 5.8

3.31 Can the location of materials be detected at all times? □ □ □
3.32 Incoming goods: containers and seals intact? □ □ □ 5.27

3.33 Incoming goods: conformity with bill of delivery? □ □ □ 5.27

Labeling of incoming containers with

3.34 • Internal name and code? □ □ □ 5.29

3.35 • Allocated batch number? □ □ □ 5.29

3.36 • Quarantine status? □ □ □ 5.29

3.37 • Expiry date or reanalysis date? □ □ □ 5.29

3.38 Identity test for each incoming container? □ □ □ 5.29

3.39 Are the sampled containers marked? □ □ □ 5.30

3.40 Are reference samples taken? □ □ □ 5.30

3.41 Safe storage of printed packaging materials? □ □ □ 5.41

3.42 Lot tracing of all packaging materials possible? □ □ □ 5.42

3.43 Are excessive packaging materials destroyed? □ □ □ 5.43

Release of starting materials by physical/inventory checks on raw materials, 
packaging materials, and finished goods:

Item Stocks: Physical Stocks: Inventory Storage 
conditions

(Continued)
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4 DISPENSING/ASSEMBLING
Rooms, General

4.1 Suitable for the intended use? □ □ □ 3

4.2 • Adequate size? □ □ □ 3

4.3 • Clean? □ □ □ 3

4.4 Located and designed to exclude external contamination? □ □ □ 3.1

4.5 Appropriate level of maintenance? □ □ □ 3.2

4.6 Maintenance works possible without contamination risk? □ □ □ 3.2

4.7 Appropriate lighting and air-conditioning? □ □ □ 3.3

4.8 Recording of temperature and humidity? □ □ □
4.9 Protection against the entry of insects or other animals? □ □ □ 3.4

4.10 Controlled access for authorized personnel only? □ □ □ 3.5

Rooms, Special Requirements
4.11 Segregated from production and warehouse? □ □ □ 3.13

4.12 Separate weighing cabins? □ □ □ 3.13

4.13 Separate air handling unit (AHU) for each cabin? □ □ □ 3.12

Air pressure gradient from weighing cabin → corridor: 3.3

4.14 Dust extraction systems available? □ □ □ 5.11

Operations
4.15 Balances regularly calibrated? □ □ □ 3.41

4.16 Only pharmaceutical raw materials in this area? □ □ □ 5.17

4.17 Check on remains from previous materials before entering of new materials 
into a weighing cabin?

□ □ □ 5.9/5.35

4.18 Only one material in one cabin? □ □ □ 5.9

4.19 Are dispensed materials correctly labeled? □ □ □ 5.29

4.20 Only released products in the dispensing? □ □ □ 5.31

4.21 Cleaning SOPs for the dispensing? □ □ □ 4.28

4.22 Previously dispensed material recorded on weighing protocol? □ □ □ 4.8

4.23 Safety measures against mix-ups during assembling (e.g., cage pallets)? □ □ □ 5.32/5.34

5 SOLIDS MANUFACTURING
Field of activity:

• Granulation □
• Compression □
• Encapsulation □
• Film and sugar coating □
• Visual inspection (capsules, tablets, etc.) □
• Premix (human) □

Rooms, General
5.1 Suitable for the intended use? □ □ □ 3

5.2 • Adequate size? □ □ □ 3

5.3 • Clean? □ □ □ 3

5.4 Located and designed to exclude external contamination? □ □ □ 3.1

5.5 Appropriate level of maintenance? □ □ □ 3.2

5.6 Maintenance works possible without contamination risk? □ □ □ 3.2

5.7 Appropriate lighting and air-conditioning? □ □ □ 3.3

5.8 Recording of temperature and humidity? □ □ □
5.9 Protection against the entry of insects or other animals? □ □ □ 3.4

5.10 Controlled access for authorized personnel only? □ □ □ 3.5

Rooms, Special Requirements
5.11 Separate manufacturing area for penicillins/cephalosporins or highly 

sensitizing substances?
□ □ □ 3.6

5.12 Only for processing of pharmaceuticals? □ □ □ 3.6

5.13 Logical flow of materials? □ □ □ 3.7

5.14 Walls, floors, and ceilings: smooth surface and free of cracks? □ □ □ 3.8

5.15 Easy cleaning possible? □ □ □ 3.10

5.16 Adequate drains with traps and grilles? □ □ □ 3.11
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5.17 Appropriate air-handling system? □ □ □ 3.12

Air pressure gradient from working bay → corridor:

Classification according to EC guide?

5.18 Appropriate dust extraction system? □ □ □ 3.14

5.19 Appropriate lighting? □ □ □ 3.16

5.20 Separate rest rooms? □ □ □ 3.30

5.21 Changing rooms designed to avoid contamination? □ □ □ 3.31

5.22 Toilets segregated from manufacturing areas? □ □ □ 3.31

Equipment
5.23 Suitable for the intended use? □ □ □ 3.34

5.24 Well maintained? □ □ □ 3.34

5.25 Written and validated cleaning procedures? □ □ □ 3.36

5.26 Maintenance without contamination risk (separate area)? □ □ □ 3.35

5.27 Equipment in contact with product: suitable materials quality? □ □ □ 3.39

5.28 Machinery equipped with measuring and control devices? □ □ □ 3.4

5.29 Calibration at fixed intervals according to written procedures? □ □ □ 3.41

5.30 Calibration records available? □ □ □ 3.41

5.31 Contents and flow direction marked on pipes? □ □ □ 3.42

5.32 Pipes for distilled and demineralized water regularly monitored and 
sanitized?

□ □ □ 3.43

5.33 Not functioning equipment in the production area (if yes: clearly marked)? Y N 3.44

5.34 Status of cleanliness indicated? □ □ □ 5.13

5.35 Previous product indicated? □ □ □ 5.13

Operations
5.36 Are written and validated procedures for all manufacturing steps available? □ □ □ 5.2

5.37 Are all manufacturing steps recorded with actual parameters? □ □ □ 5.2

5.38 Check of each single container of the starting materials (contents, weight, and 
identity)?

□ □ □ 5.3

5.39 Limits for yields? □ □ □ 5.8

5.40 Only one batch of one product processed? □ □ □ 5.9

5.41 Protection against microbial contamination? □ □ □ 5.10

5.42 Appropriate measures against generation of dust (e.g., closed systems)? □ □ □ 5.11

Correct labeling of containers, materials, equipment, and rooms with 5.12

5.43 • Product name and batch no? □ □ □ 5.12

5.44 • Quarantine status? □ □ □ 5.12

5.45 Deviations from standard procedures recorded and signed by the supervisor? □ □ □ 5.14

5.46 Special procedures for the production of antibiotics, hormones, etc.? □ □ □ 5.19

5.47 • Campaign production? □ □ □ 5.19

5.48 • Special monitoring? □ □ □ 5.19

5.49 • Validated decontamination procedure? □ □ □ 5.19

5.50 Double check on weight? □ □ □ 5.34

5.51 Line clearance before start of production? □ □ □ 5.35

5.52 Investigation of deviations in yields? □ □ □ 5.39

5.53 Validated procedures for reworking of rejected batches? □ □ □ 5.62

5.54 Detailed procedures for the addition of previous batches? □ □ □ 5.63

5.55 Special release procedure (QA) for those batches? □ □ □ 5.64

5.56 Use of protective clothing (hair cover, shoes, masks, and gloves)? □ □ □ 2.16

5.57 Clothing regulation for visitors? □ □ □ 2.11

In-Process Control (IPC) 5.38

Who performs IPC?

5.58 Are IPC methods approved by QC? □ □ □ 6.18

Performance of IPCs: During start-up? Frequency Automatic 
data 

recording?

Yes No Yes No
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Tablets/Kernels
5.59 Individual weights □ □ □
5.60 Disintegration □ □ □
5.61 Thickness □ □ □
5.62 Hardness □ □ □
5.63 Friability/Abrasion □ □ □

Sugar-/Film-Coated Tablets
5.64 Weights □ □ □
5.65 Disintegration □ □ □
5.66 Residual absolute humidity □ □ □

Capsules
5.67 Individual weights □ □ □
5.68 Disintegration □ □ □

Validation
5.69 Validation according to fixed procedures? □ □ □ 5.21

5.70 New procedures released only after validation? □ □ □ 5.22

Validation of changes of

5.71 • Processes? □ □ □ 5.23

5.72 • Starting materials? □ □ □ 5.23

5.73 • Equipment? □ □ □ 5.23

5.74 Revalidation at fixed intervals? □ □ □ 5.24

5.75 Procedures for the retrospective validation of old procedures? □ □ □
6 LIQUIDS MANUFACTURING

Operations carried out:

• Dispensing (if different from solid) □ □ □
• Syrups and suspensions □ □ □
• Drops □ □ □
• Ointment manufacture □ □ □
• Ointment filling □ □ □
• Ampoule solution manufacture □ □ □
• Sterile or aseptic ampoule filling □ □ □
• Sterile freeze drying □ □ □
• Sterile powder filling □ □ □

Rooms, General
6.1 Suitable for the intended use? □ □ □ 3

6.2 • Adequate size? □ □ □ 3

6.3 • Clean? □ □ □ 3

6.4 Located and designed to exclude external contamination? □ □ □ 3.1

6.5 Appropriate level of maintenance? □ □ □ 3.2

6.6 Maintenance works possible without contamination risk? □ □ □ 3.2

6.7 Appropriate lighting and air-conditioning? □ □ □ 3.3

6.8 Recording of temperature and humidity? □ □ □
6.9 Protection against the entry of insects or other animals? □ □ □ 3.4

6.10 Controlled access for authorized personnel only? □ □ □ 3.5

Rooms, Special Requirements
6.11 Separate manufacturing area for penicillins/cephalosporins or highly 

sensitizing substances?
□ □ □ 3.6

6.12 Only for processing of pharmaceuticals? □ □ □ 3.6

6.13 Logical flow of materials? □ □ □ 3.7

6.14 Walls, floors, and ceilings: smooth surface and free of cracks? □ □ □ 3.8

6.15 Easy cleaning possible? □ □ □ 3.10

6.16 Adequate drains with traps and grilles? □ □ □ 3.11

6.17 Appropriate air-handling system with filtered air where open products are 
exposed to the environment?

□ □ □ 3.12

Air pressure gradient from working bay → corridor:

Classification according to EC guide?

6.18 Appropriate lighting? □ □ □ 3.16

6.19 Separate rest rooms? □ □ □ 3.30
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6.20 Changing rooms designed to avoid contamination? □ □ □ 3.31

6.21 Toilets segregated from manufacturing areas? □ □ □ 3.31

Equipment
6.22 Suitable for the intended use? □ □ □ 3.34

6.23 Well maintained? □ □ □ 3.34

6.24 Tanks, containers, pipework, and pumps designed for easy cleaning and 
sanitation (dead legs!)?

□ □ □ Suppl. 2

6.25 Written and validated cleaning procedures? □ □ □ 3.36

6.26 Maintenance without contamination risk (separate area)? □ □ □ 3.35

6.27 Equipment in contact with product: suitable materials quality? □ □ □ 3.39

6.28 Machinery equipped with measuring and control devices? □ □ □ 3.40

6.29 Calibration at fixed intervals according to written procedures? □ □ □ 3.41

6.30 Calibration records available? □ □ □ 3.41

6.31 Contents and flow direction marked on pipes? □ □ □ 3.42

6.32 Pipes for distilled and demineralized water regularly monitored and 
sanitized?

□ □ □ 3.43

6.33 Not functioning equipment in the production area (if yes: clearly marked)? Y       N 3.44

6.34 Status of cleanliness indicated? □ □ □ 5.13

6.35 Previous product indicated? □ □ □ 5.13

Operations
6.36 Are written and validated procedures for all manufacturing steps available? □ □ □ 5.2

6.37 Are all manufacturing steps recorded with actual parameters? □ □ □ 5.2

6.38 Check of each single container of the starting materials (contents, weight, and 
identity)?

□ □ □ 5.3

6.39 Limits for yields? □ □ □ 5.8

6.40 Only one batch of one product processed? □ □ □ 5.9

6.41 Protection against microbial contamination? □ □ □ 5.10

Correct labeling of containers, materials, equipment, and rooms with? 5.12

6.42 • Product name and batch no.? □ □ □ 5.12

6.43 • Quarantine status? □ □ □ 5.12

6.44 Deviations from standard procedures recorded and signed by the supervisor? □ □ □ 5.14

6.45 Special procedures for the production of antibiotics, hormones, etc.? □ □ □ 5.19

6.46 • Campaign production? □ □ □ 5.19

6.47 • Special monitoring? □ □ □ 5.19

6.48 • Validated decontamination procedure? □ □ □ 5.19

6.49 Double check on weight? □ □ □ 5.34

6.5 Line clearance before start of production? □ □ □ 5.35

6.51 Investigation of deviations in yields? □ □ □ 5.39

6.52 Specification of maximum storage time and storage conditions if products are 
not immediately filled or packaged?

□ □ □ Suppl. 9

6.53 Validated procedures for reworking of rejected batches? □ □ □ 5.62

6.54 Detailed procedures for the addition of previous batches? □ □ □ 5.63

6.55 Special release procedure (QA) for those batches? □ □ □ 5.64

6.56 Use of protective clothing (hair cover, shoes, masks, and gloves)? □ □ □ 2.16

6.57 Clothing regulation for visitors? □ □ □ 2.11

Water
6.58 Loop system for purified water? □ □ □ Suppl. 4

6.59 Antimicrobial treatment of purified water? □ □ □ Suppl. 4

6.60 Loop system for water for injection? □ □ □ Suppl. 4

Storage temperature of water for injection: Suppl. 4

6.61 Loop system constructed to avoid dead legs? □ □ □ Suppl. 4

6.62 Regular microbiological monitoring? □ □ □ Suppl. 4

6.63 Regular endotoxin control? □ □ □ Suppl. 4

Special Requirements for Sterile and Aseptic Products Suppl.
Rooms and Equipment
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6.64 Access of staff and materials to clean areas only through air locks? □ □ □ 1

6.66 Rooms classified according to EC Guide? □ □ □ 3

Classification for products to be sterilized:

6.67 • Solution preparation (EC: class C, with special precautions class D): Class: 5

6.68 • Filling (EC: under LF in class C): Class: 5

Classification for aseptic products:

6.69 • Handling of starting materials that can be sterile filtered (EC: class C): Class: 6

6.70 • Handling of starting materials that cannot be sterile filtered (EC: class A 
in class B):

Class: 6

6.71 • Handling and filling of bulk (EC: class A in Class B): Class: 6

6.72 All rooms easy to clean and disinfect? □ □ □ 17

6.73 Doors, windows, frames, lighting, etc. without edges? □ □ □ 18

6.74 Suspended ceilings (if yes: sealed?)? □ □ □ 19

6.75 Traps constructed to avoid microbiological contamination? □ □ □ 21

6.76 Appropriately constructed changing rooms? □ □ □ 22

6.77 Measures against opening of both doors of air locks? □ □ □ 23

6.78 Overpressure gradient from cleanest areas to others? □ □ □ 24

6.79 AHU validated and regularly revalidated? □ □ □ 25

6.80 Control instruments for pressure gradient? □ □ □ 26

6.81 Warning system for errors in air supply? □ □ □ 26

6.82 Recording of pressure gradients? □ □ □ 26

6.83 Do conveyor belts leave sterile areas? □ □ □ 28

6.84 Maintenance works outside clean areas possible? □ □ □ 28

6.85 Cleaning and disinfection procedure after maintenance works? □ □ □ 29

6.86 Regular revalidation of all equipment and systems? □ □ □ 30

6.87 Water prepared, circulated, and stored to exclude microbiological contamination? □ □ □ 31

6.88 Cleaning and disinfection of rooms according to validated SOPs? □ □ □ 32

• Disinfection methods?

6.89 Microbiological monitoring of cleaning and disinfection agents? □ □ □ 33

6.90 Microbiological monitoring program of production areas? □ □ □ 35

6.91 Results recorded and considered for the release? □ □ □ 35

Personnel and Hygiene
6.92 Minimal number of personnel in clean areas? □ □ □ 7

6.93 Special and regular training? □ □ □ 8

6.94 Regular medical examinations? □ □ □ 10

6.95 Appropriate clean room clothes (material and design)? □ □ □ 12

6.96 Protective clothes worn correctly? □ □ □ 12

6.97 Prohibition of cosmetics, jewelry, and watches? □ □ □ 13

6.98 New clean room clothes for each working cycle? □ □ □ 15

6.99 Appropriate washing and sterilization of clothes? □ □ □ 16

Operations
6.100 Validation (media filling) at regular intervals? □ □ □ 38

Monitoring of water preparation system, frequency:

6.101 • Microbiological: 40

6.102 • Chemical: 40

6.103 • Particles: 40

6.104 • Endotoxins: 40

6.105 Microbiological monitoring of starting materials? □ □ □ 42

6.106 Maximum storage times defined for sterilized equipment? □ □ □ 45

6.107 Maximum storage time defined between solution preparation and filtration? □ □ □ 46

6.108 Material transfer to clean areas through double door autoclaves? □ □ □ 48

Sterilization Processes
6.109 All processes validated? □ □ □ 50

6.110 Sterilized and nonsterilized materials clearly separated? □ □ □ 54

Trays and boxes clearly labeled with

6.111 • Product name and code □ □ □ 54

6.112 • Batch no. □ □ □ 54

6.113 • Status: sterilized or nonsterilized □ □ □ 54
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Sterilizers
6.114 Recording of temperature, pressure, and time? □ □ □ 55

6.115 Coldest point determined? □ □ □ 55

6.116 Independent counter check probe? □ □ □ 55

6.117 Heat-up time for each product determined? □ □ □ 56

6.118 Sterile cooling media? □ □ □ 57

6.119 Tightness tests for vacuum autoclaves? □ □ □ 58

6.120 Clean steam for steam autoclaves? □ □ □ 58

6.121 Circulated air with overpressure? □ □ □ 61

6.122 Recirculated air: sterile filtered? □ □ □ 61

6.123 Ethylene oxide autoclaves: humidity, temperature, and time recorded? □ □ □ 69

6.124 Ethylene oxide autoclaves: use of bioindicators? □ □ □ 70

Filtration
6.125 Double filtration? □ □ □ 75

6.126 Integrity testing of filters immediately after use? □ □ □ 77

6.127 Are results a part of the batch protocol? □ □ □ 77

6.128 Optical control of each single container of ampoules, vials, and infusions? □ □ □ 82

IPC
6.129 Written IPC procedures and SOPs? □ □ □

Particle testing of

6.130 • Rooms? □ □ □
6.131 • Primary packaging materials? □ □ □
6.132 • System of warning and action limits? □ □ □

Microbiological monitoring of

6.133 • Rooms?

6.134 • Personnel?

6.135 • Equipment?

6.136 Residual O2 of ampoules, infusions, and syrups? □ □ □
6.137 Endotoxin testing of water and packaging materials? □ □ □
6.138 Calibration of equipment? □ □ □
6.139 Regular revalidation of equipment? □ □ □
7 PACKAGING

Operations carried out:

• Blistering □
• Foil packaging □
• Filling into tablet glasses □
• Effervescent packaging □
• Powder filling □
• Syrup/drops filling □
• Ointment filling □

Rooms
7.1 Suitable for the intended use? □ □ □ 3

7.2 • Adequate size? □ □ □ 3

7.3 • Clean? □ □ □ 3

7.4 Located and designed to exclude external contamination? □ □ □ 3.1

7.5 Appropriate level of maintenance? □ □ □ 3.2

7.6 Maintenance works possible without contamination risk? □ □ □ 3.2

7.7 Appropriate lighting and air-conditioning? □ □ □ 3.3

7.8 Recording of temperature and humidity? □ □ □
7.9 Protection against the entry of insects or other animals? □ □ □ 3.4

7.10 Controlled access for authorized personnel only? □ □ □ 3.5

7.11 Adequate separation of the packaging lines? □ □ □ 3.15

Operations
7.12 Only one product per line? □ □ □ 5.44

7.13 Check list for clearance before processing a new product/new batch? □ □ □ 5.45
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7.14 Adequate labeling of the lines (product name and code)? □ □ □ 5.46

7.15 Check of all materials delivered to the line (quantity, identity, conformity 
with order)?

□ □ □ 5.47

7.16 Cleaning of primary packaging materials? □ □ □ 5.48

7.17 Immediate labeling after filling? □ □ □ 5.49

7.18 Careful check of all printing processes (code and expiry date)? □ □ □ 5.5

7.19 Special safety measures for off-line printing? □ □ □ 5.51

7.20 Regular checks of all control devices (code reader, counter, etc.)? □ □ □ 5.52

7.21 Printings clear and durable? □ □ □ 5.53

7.22 Balancing of printed packaging materials and bulk? □ □ □ 5.56

7.23 Destruction of excessive coded packaging material after completion of an 
order?

□ □ □ 5.57

7.24 Are the finished products kept in quarantine until final release? □ □ □ 5.58

7.25 Appropriate storage after release? □ □ □ 5.60

IPC
7.26 Checks on identity of bulk and packaging materials? □ □ □ 5.47

Regular line checks on

7.27 • Aspect of the packages? □ □ □ 5.54a

7.28 • Completeness? □ □ □ 5.54b

7.29 • Conformity of quantity and quality of materials with packaging order? □ □ □ 5.54c

7.30 • Correct imprint? □ □ □ 5.54d

7.31 • Correct function of control devices? □ □ □ 5.54d

Are the following IPC checks performed?

7.32 • Leaking □ □ □
7.33 • Release torque of screw caps □ □ □
7.34 • pH, density, drop weight, viscosity, and sedimentation □ □ □
8 DOCUMENTATION

Specifications
8.1 Specifications for raw/packaging materials available? □ □ □ 4.10

Do they include

8.2 • Internal name and code □ □ □ 4.11

8.3 • Name of supplier and/or manufacturer? □ □ □ 4.11

8.4 • Reference sample (printed packaging material)? □ □ □ 4.11

8.5 • Sampling procedure? □ □ □ 4.11

8.6 • Qualitative/quantitative specifications with limits? □ □ □ 4.11

8.7 • Storage conditions? □ □ □ 4.11

8.8 • Maximum storage period? □ □ □ 4.11

Goods Receiving?
8.9 Written procedures for the reception of deliveries? □ □ □ 4.19

Do the records of receipt include

8.10 • Product name on labels and delivery note? □ □ □ 4.20

8.11 • Internal name and code? □ □ □ 4.20

8.12 • Receiving date? □ □ □ 4.20

8.13 • Name of supplier and/or manufacturer? □ □ □ 4.20

8.14 • Batch number of supplier? □ □ □ 4.20

8.15 • Total quantity and number of containers? □ □ □ 4.20

8.16 • Allocated internal batch number? □ □ □ 4.20

8.17 Sops for labeling, quarantine, and storage conditions of all incoming goods 
available?

□ □ □ 4.21

Sops include

8.18 • Authorized sampling personnel? □ □ □ 4.22

8.19 • Methods, equipment, and quantities? □ □ □ 4.22

8.20 • Safety measures? □ □ □ 4.22

Master Formulae
8.21 Are master formulae for each product and batch size available? □ □ □ 4.3

8.22 Is the master formula approved and signed by the authorized persons? □ □ □ 4.3
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The master formula includes

8.23 • Product name and code? □ □ □ 4.14a

8.24 • Description of galenical form, dosage, and batch size? □ □ □ 4.14b

8.25 • All active ingredients with name, code, and weight? □ □ □ 4.14c

8.26 • All excipients used during manufacture with name, code, and weight? □ □ □ 4.14c

8.27 • Yields with limits? □ □ □ 4.14d

Does the working procedure include

8.28 • The production line? □ □ □ 4.15a

8.29 • Equipment to be used? □ □ □ 4.15a

8.30 • Reference to methods for cleaning, assembling, and calibration of 
machines?

□ □ □ 4.15b

8.31 • Detailed stepwise manufacturing prescription? □ □ □ 4.15c

8.32 • IPCs to be performed with limits? □ □ □ 4.15d

8.33 • Precautions to be followed? □ □ □ 4.15e

8.34 Are batch records kept for each batch processed? □ □ □ 4.17

Do batch records include

8.35 • Protocol of line clearance? □ □ □ 4.17

8.36 • Name of the product and batch no.? □ □ □ 4.17a

8.37 • Date and time of start and end of production? □ □ □ 4.17b

8.38 • Name and initials of responsible workers for each step? □ □ □ 4.17c, d

8.39 • Batch and analytical no. And actual weight of all starting materials? □ □ □ 4.17e

8.40 • Equipment used? □ □ □ 4.17f

8.41 • Results of ipcs with initials of person who carries them out? □ □ □ 4.17g

8.42 • Yields of the relevant manufacturing steps? □ □ □ 4.17h

8.43 • Detailed notes on problems and process deviations? □ □ □ 4.17i

8.44 Records on reprocessing of batches? □ □ □
Packaging Instructions

8.45 Packaging instructions for each product, package size, and presentation? □ □ □ 4.16

Do they include

8.46 • Product name? □ □ □ 4.16a

8.47 • Description of galenical form and strength? □ □ □ 4.16b

8.48 • Package size? □ □ □ 4.17c

8.49 • List of all packaging materials with code for a standard batch size? □ □ □ 4.17d

8.50 • Samples of printed packaging materials? □ □ □ 4.17e

8.51 • Special precautions? □ □ □ 4.17f

8.52 • Description of the process and equipment? □ □ □ 4.17g

8.53 • IPCs to be performed with sampling instruction? □ □ □ 4.17h

8.54 Are packaging batch records kept for each batch or part batch? □ □ □ 4.18

Do the packaging batch records include

8.55 • Protocol of line clearance? □ □ □ 4.18

8.56 • Name of the product? □ □ □ 4.18a

8.57 • Date and time when operations have been performed? □ □ □ 4.18b

8.58 • Name of the responsible person? □ □ □ 4.18c

8.59 • Initials of workers carrying out operations? □ □ □ 4.18d

8.60 • Notes on identity checks and conformity with packaging instructions? □ □ □ 4.18e

8.61 • Results of IPCs? □ □ □ 4.18e

8.62 • Details of operations and equipment used? □ □ □ 4.18f

8.63 • Samples of printed packaging materials with codes (MFD, EXP, batch 
no., etc.)?

□ □ □ 4.18g

8.64 • Record of problems and process deviations? □ □ □ 4.18h

8.65 • Quantities of packaging materials delivered, used, destroyed, or 
returned?

□ □ □ 4.18i

8.66 • No. of packs consumed? □ □ □ 4.18j

Testing
Do the written testing procedures include

8.67 • Test methods? □ □ □ 4.23

8.68 • Equipment for testing? □ □ □ 4.23
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8.69 Tests documented? □ □ □ 4.23

Others
8.70 Procedures for release and rejection of materials and finished products? □ □ □ 4.24

8.71 Final release by authorized person? □ □ □ 4.24

8.72 Records about distribution of each batch? □ □ □ 4.25

Procedures and protocols about

8.73 • Validation? □ □ □ 4.26

8.74 • Set-up and calibration of equipment? □ □ □ 4.26

8.75 • Maintenance, cleaning, and disinfection? □ □ □ 4.26

8.76 • Training records? □ □ □ 4.26

8.77 • Environmental monitoring of production areas? □ □ □ 4.26

8.78 • Pest control? □ □ □ 4.26

8.79 • Complaints? □ □ □ 4.26

8.80 • Recalls? □ □ □ 4.26

8.81 • Returned goods? □ □ □ 4.26

8.82 Instructions for use of manufacturing and testing equipment? □ □ □ 4.27

Log books for major equipment including date and name of persons who performed

8.83 • Validation? □ □ □ 4.28

8.84 • Calibration? □ □ □ 4.28

8.85 • Maintenance, cleaning, and repair works? □ □ □ 4.28

8.86 Chronological records of use of major equipment and manufacturing areas? □ □ □ 4.29

9 QUALITY CONTROL 6
General Requirements

9.1 Independent QC department available? □ □ □ 6.1

9.2 Head of QC well qualified and sufficiently experienced? □ □ □ 6.1

9.3 Qualified personnel available? □ □ □ 2.1

9.4 Organization charts available? □ □ □ 2.2

9.5 Job descriptions available? □ □ □ 2.2

9.6 Responsibilities clearly defined? □ □ □ 2.2

9.7 Continuous training programs for QC staff? □ □ □ 2.2

9.8 Initial job training for all employees? □ □ □ 2.9

9.9 Training records? □ □ □
9.10 QC personnel admitted to the production rooms for sampling, etc.? □ □ □

QC Laboratories
9.11 Suitable for the intended use? □ □ □ 3.26

9.12 Laboratories of adequate size? □ □ □ 3.26

9.13 Appropriate level of maintenance? □ □ □ 3.1

9.14 Adequate separation from the production area? □ □ □ 3.26

9.15 Controlled access of authorized personnel only? □ □ □ 3.5

9.16 Special laboratory to handle biological samples available? □ □ □ 3.29

9.17 Special laboratory to handle radioactive material available? □ □ □ 3.29

9.18 Separate recreation rooms for the personnel available? □ □ □ 3.3

9.19 Animal laboratories present? □ □ □ 3.33

9.20 Animal laboratories separated from other areas? □ □ □ 3.33

9.21 Animal laboratories equipped with a separate air-handling system? □ □ □ 3.33

QC Documentation
9.22 Do procedures exist for

• Self inspection? □ □ □
• Release or rejection of products or raw material? □ □ □
• Product complaints? □ □ □
• Product recalls? □ □ □
• Local stability testing? □ □ □
• Storage of reference samples? □ □ □
• Validation of analytical procedures? □ □ □

(Continued)
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9.23 Specifications available for □ □ □ 6.7

• Raw materials? □ □ □
• Bulk products? □ □ □
• Packaging materials? □ □ □

9.24 Analytical procedures for every product? □ □ □
9.25 Are Basel methods followed? □ □ □
9.26 Validation of locally developed test methods? □ □ □
9.27 Sampling procedures available for 6.7

• Raw materials? □ □ □
• Bulk products? □ □ □
• Packaging materials? □ □ □

9.28 Suppliers, certificates available? □ □ □ 6.7

9.29 Calibration program for analytical instruments installed? □ □ □ 6.7

9.30 Maintenance program for analytical instruments? □ □ □ 6.7

9.31 Retention system for QC records? □ □ □ 6.8

9.32 Batch documents stored for expiry + 1 year or 5 years (EEC 75/319, article 
22) minimum?

□ □ □ 6.8

9.33 Are original data such as notebooks stored in addition to the batch 
documents?

□ □ □ 6.1

9.34 Can the original data be traced back easily and quickly from the analytical 
report number or batch number?

□ □ □ 6.1

9.35 Are trend analyses being performed for 6.9

• Analytical results? □ □ □
• Yields? □ □ □
• Environmental monitoring data? □ □ □
Sampling

9.36 Written procedures for taking samples? □ □ □ 6.11

9.37 Do procedures define

• Method of sampling? □ □ □
• Necessary equipment? □ □ □
• Quantity of the sample? □ □ □
• Subdivision of the sample? □ □ □
• Sample container? □ □ □
• Labeling of samples? □ □ □
• Storage conditions? □ □ □
• Cleaning and storage of sampling equipment? □ □ □
• Identification of containers sampled? □ □ □

9.38 Are samples representative of the batch they are taken from (sampling plan)? □ □ □ 6.12

9.39 Are critical steps being surveilled and validated by additional sampling (e.g., 
at the beginning or end of a process)?

□ □ □ 6.12

9.40 Sample containers labeled with 6.13

• Name of the content? □ □ □
• Batch number? □ □ □
• Date of sampling? □ □ □
• Batch containers sampled? □ □ □

9.41 Are samples taken by QC/QA? □ □ □
9.42 Reference samples retained for validity +1 year? □ □ □ 6.14

9.43 Storage of reference samples under the recommended storage conditions? □ □ □ 6.14

9.44 Finished products stored in the final packaging? □ □ □ 6.14

9.45 Quantity of the reference sample makes one (better two) complete reanalysis 
possible?

□ □ □ 6.14

9.46 Sample room secure? Y       N 6.14

9.47 Sample room neatly organized and not overcrowded? Y       N 6.14

Testing
9.48 Are the applied analytical methods validated? □ □ □ 6.15

9.49 Analytical methods in compliance with the registration? □ □ □ 6.16

9.50 Are all results recorded and checked for correctness? □ □ □ 6.16

(Continued)
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9.51 Are all calculations checked? □ □ □ 6.16

9.52 Do the testing protocols contain 6.17

• Name and galenical form of material? □ □ □
• Batch number? □ □ □
• Supplier if applicable? □ □ □
• Specification reference? □ □ □
• Method reference? □ □ □
• Analytical results? □ □ □
• Reference to analytical certificates? □ □ □
• Date of the analysis? □ □ □
• Name of the analyst? □ □ □
• Name of the person verifying the data? □ □ □
• Statement of release or rejection? □ □ □
• Date and signature of the release person? □ □ □

9.53 Are all IPC methods in production approved by QC? □ □ □ 6.18

9.54 Are written methods available for the preparation of reagents and volumetric 
solutions?

□ □ □ 6.19

9.55 Is a record maintained of standardization of volumetric solutions? □ □ □ 6.2

9.56 Are reagents for prolonged use labeled with 6.2

• Date of the preparation? □ □ □
• Signature of the preparator? □ □ □

9.57 Are unstable reagents labeled with 6.2

• Expiry date? □ □ □
• Storage conditions? □ □ □

9.58 Are volumetric solutions labeled with 6.2

• The last date of standardization? □ □ □
• Last current factor? □ □ □

9.59 Are reference standards labeled with 6.21

• Name and potency? □ □ □
• Suppliers reference? □ □ □
• Date of receipt? □ □ □
• Date of expiry? □ □ □

9.60 Are reference standards stored properly and under the control of a designated 
person?

□ □ □

9.61 Are animals used for testing of components, materials, or products

• Quarantined before use? □ □ □
• Checked for suitability? □ □ □
• Are records maintained showing the history of their use? □ □ □

10 COMPLAINTS AND PRODUCT RECALLS 8
Complaints 8.1

10.1 Does a written complaint procedure exist? □ □ □ 8.2

10.2 Are product complaints carefully reviewed? □ □ □ 8.1

10.3 Is a person designated to handle complaints and to decide on measures to be 
taken?

□ □ □ 8.1

10.4 Is each complaint concerning a product recorded with all original details? □ □ □ 8.3

10.5 Are product complaints thoroughly investigated? □ □ □ 8.3

10.6 Is a responsible QC person involved in the study? □ □ □ 8.3

10.7 Is it considered that other batches might be concerned as well? □ □ □ 8.4

10.8 Are decisions and measures as a result recorded? □ □ □ 8.5

10.9 Is this record added to the corresponding batch documents? □ □ □ 8.5

10.10 Are the complaint records regularly revised with respect to specific or 
recurring problems?

□ □ □ 8.6

10.11 Are the authorities informed of serious quality problems with a product? □ □ □ 8.7

Recalls 8.8

10.12 Does a written recall procedure exist? □ □ □ 8.9

(Continued)
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10.13 Is a person nominated responsible for the execution and coordination 
of a recall?

□ □ □ 8.8

10.14 Is the responsible person independent of the marketing and sales organization? □ □ □ 8.8

10.15 Are the competent authorities informed of an imminent recall? □ □ □ 8.11

10.16 Does the person responsible for a recall have access to the distribution 
records?

□ □ □ 8.12

10.17 Do the distribution records contain sufficient information on customers with □ □ □ 8.12

• Addresses?

• Phone numbers inside or outside working hours? □ □ □
• Batches and amounts delivered? □ □ □
• Medical samples? □ □ □

10.18 Are recalled products stored separately in a secure area? □ □ □ 8.13

10.19 Is a final record made, including a reconciliation between the delivered and 
recovered quantities?

□ □ □ 8.14

10.20 Is the effectiveness of the arrangements for recalls checked critically from 
time to time?

□ □ □ 8.15

11 SELF-INSPECTION 9
11.1 Does a self-inspection procedure exist that defines frequency and program? □ □ □ 9.1

11.2 Are self-inspections carried out to check compliance with GMP rules? □ □ □ 9.1

11.3 Are self-inspections conducted in an independent and detailed way? □ □ □ 9.2

by designated competent persons from the company or external experts? □ □ □
11.4 Are self-inspections recorded? □ □ □ 9.3

11.5 Do reports contain □ □ □ 9.3

• The observations made during a self-inspection?

• Proposals for corrective measures? □ □ □
11.6 Are actions subsequently taken recorded? □ □ □ 9.3

12 CONTRACT MANUFACTURE AND ANALYSIS 7
12.1 Is a written contract between contract giver and contract acceptor available? □ □ □ 7.1

12.2 Are responsibilities and duties clearly defined? □ □ □ 7

12.3 Are all arrangements in accordance with the marketing authorization of the 
product concerned?

□ □ □ 7.2

The Contract Giver
12.4 Competence of the acceptor to carry out the work successfully and according 

to GMP assessed?
□ □ □ 7.3

12.5 Acceptor provided with all the information necessary to carry out the contract 
work?

□ □ □ 7.4

12.6 Acceptor informed of safety aspects? □ □ □ 7.4

12.7 Conformance of products supplied by the acceptor ensured? □ □ □ 7.5

12.8 Product released by a qualified person on the acceptor’s side? □ □ □ 7.5

The Contract Acceptor
12.9 Does the acceptor have □ □ □ 7.6

• Adequate premises and equipment?

• Knowledge and experience? □ □ □
• Competent personnel? □ □ □
• A manufacturing authorization? □ □ □

12.10 Does the acceptor ensure that all products or materials delivered to him or her 
are suitable?

□ □ □ 7.7

12.11 There must be no work passed to a third party without the permission of 
the giver.

□ □ □ 7.8

12.12 If a third party is involved, it must have the necessary manufacturing and 
analytical information.

□ □ □ 7.8

The Contract
12.13 Does the written contract specify the responsibilities? □ □ □ 7.1

12.14 Have technical aspects been drawn up by competent persons? □ □ □ 7.1

12.15 Release of material and check for compliance with the marketing 
authorization defined?

□ □ □ 7.11

(Continued)
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Acceptance Criteria: Numerical limits, ranges, or other suit-
able measures for acceptance of test results.

Active Pharmaceutical Ingredient (API) (or Drug Substance): 
Any substance or mixture of substances intended to be 
used in the manufacture of a drug (medicinal) prod-
uct and that, when used in the production of a drug, 
becomes an active ingredient of the drug product. Such 
substances are intended to furnish pharmacological 
activity or other direct effect in the diagnosis, cure, mit-
igation, treatment, or prevention of disease or to affect 
the structure and function of the body.

Air Lock: An enclosed space with two or more doors, which is 
interposed between two or more rooms, for example, 
of differing classes of cleanliness, for the purpose of 
controlling the airflow between those rooms when 
they need to be entered. An air lock is designed for 
use either by people or for goods and/or equipment.

API Starting Material: A raw material, intermediate, or 
API that is used in the production of an API and 
that is incorporated as a significant structural frag-
ment into the structure of the API. An API Starting 
Material can be an article of commerce, a material 
purchased from one or more suppliers under contract 
or commercial agreement, or produced in house. API 
Starting Materials are normally of defined chemical 
properties and structure.

Authorized Person: The person recognized by the national 
regulatory authority as having the responsibility 
for ensuring that each batch of finished product has 
been manufactured, tested, and approved for release 
in compliance with the laws and regulations in force 
in that country.

Batch (or Lot): A specific quantity of material produced in a 
process or series of processes so that it is expected to 
be homogeneous within specified limits. In the case 
of continuous production, a batch may correspond to 
a defined fraction of the production. The batch size 
can be defined either by a fixed quantity or by the 
amount produced in a fixed time interval. 

Batch Number (or Lot Number): A unique combination 
of numbers, letters, and/or symbols that identifies a 
batch (or lot) and from which the production and dis-
tribution history can be determined. 

Batch Records: All documents associated with the manufac-
ture of a batch of bulk product or finished product. 
They provide a history of each batch of product and 
of all circumstances pertinent to the quality of the 
final product.

Bioburden: The level and type (e.g., objectionable or not) of 
microorganisms that can be present in raw materi-
als, API starting materials, intermediates, or APIs. 
Bioburden should not be considered contamination 
unless the levels have been exceeded or defined 
objectionable organisms have been detected.

Bulk Product: Any product that has completed all processing 
stages up to, but not including, final packaging.

Calibration: The demonstration that a particular instrument 
or device produces results within specified limits by 
comparison with those produced by a reference or 
traceable standard over an appropriate range of mea-
surements. The set of operations that establish, under 
specified conditions, the relationship between values 
indicated by an instrument or system for measuring 
(especially weighing), recording, and controlling, or 
the values represented by a material measure, and the 
corresponding known values of a reference standard. 

Compliance 1 2 3a Remarks EU-Guide

12.16 Is it defined who is responsible for 7.12

• Purchasing of materials? □ □ □
• IPC controls? □ □ □
• Testing and release of materials? □ □ □
• Manufacturing and quality control? □ □ □
• Sampling? □ □ □
• Storage of batch documentation? □ □ □

12.17 Are manufacturing, analytical, and distribution records available to the 
contract giver?

□ □ □ 7.13

12.18 Does the contract permit the giver to visit the facilities of the acceptor? □ □ □ 7.14

12.19 In the case of contract analysis: Does the contract acceptor understand that he 
or she is subject to inspection by the competent authorities?

□ □ □ 7.15

13 AUDIT OF SUPPLIERS 2.7

13.1 Supplier audits performed for □ □ □
• Excipients?

• Active substances? □ □ □
• Packaging material? □ □ □

a 1. Fulfilled or available; 2. partially fulfilled; 3. not fulfilled or not available.
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Limits for acceptance of the results of measuring 
should be established.

Clean Area: An area with defined environmental control 
of particulate and microbial contamination, con-
structed, and used in such a way as to reduce the 
introduction, generation, and retention of contami-
nants within the area.

Computer System: A group of hardware components and 
associated software, designed and assembled to 
perform a specific function or group of functions. 
A process or operation integrated with a computer 
system.

Consignment (or Delivery): The quantity of a 
pharmaceutical(s) made by one manufacturer and 
supplied at one time in response to a particular 
request or order. A consignment may comprise one 
or more packages or containers and may include 
material belonging to more than one batch.

Contamination: The undesired introduction of impurities of 
a chemical or microbiological nature, or of foreign 
matter, into or on to a starting material or interme-
diate during production, sampling, packaging or 
repackaging, and storage or transport.

Contract Manufacturer: A manufacturer performing some 
aspect of manufacturing on behalf of the original 
manufacturer.

Critical: Describes a process step, process condition, test 
requirement, or other relevant parameter or item that 
must be controlled within predetermined criteria to 
ensure that the API meets its specification.

Critical Operation: An operation in the manufacturing pro-
cess that may cause variation in the quality of the 
pharmaceutical product.

Cross-Contamination: Contamination of a material or prod-
uct with another material or product. Contamination 
of a starting material, intermediate product, or fin-
ished product with another starting material or prod-
uct during production.

Deviation: Departure from an approved instruction or estab-
lished standard.

Drug (Medicinal) Product: The dosage form in the final 
immediate packaging intended for marketing. (See 
ICH Guidance Q1A.)

Drug Substance: See Active Pharmaceutical Ingredient.
Expiry Date (or Expiration Date): The date placed on the 

container/labels of an API designating the time 
during which the API is expected to remain within 
established shelf-life specifications if stored under 
defined conditions, and after which it should not be 
used.

Finished Product: A finished dosage form that has under-
gone all stages of manufacture, including packaging 
in its final container and labeling.

Impurity: Any component present in the intermediate or API 
that is not the desired entity.

Impurity Profile: A description of the identified and uniden-
tified impurities present in an API.

In-Process Control: Checks performed during production 
in order to monitor and, if necessary, to adjust the 
process to ensure that the product conforms to its 
specifications. The control of the environment or 
equipment may also be regarded as a part of in-pro-
cess control.

Intermediate: A material produced during steps of the pro-
cessing of an API that undergoes further molecular 
change or purification before it becomes an API. 
Intermediates may or may not be isolated. Partly 
processed product that must undergo further manu-
facturing steps before it becomes a bulk product.

Large-Volume Parenterals: Sterile solutions intended for 
parenteral application with a volume of 100 mL or 
more in one container of the finished dosage form.

Lot: See Batch.
Lot Number: See Batch Number.
Manufacture: All operations of receipt of materials, produc-

tion, packaging, repackaging, labeling, relabeling, 
quality control, release, storage, and distribution of 
APIs and related controls.

Manufacturer: A company that carries out operations such 
as production, packaging, repackaging, labeling, and 
relabeling of pharmaceuticals.

Marketing Authorization (Product License, Registration 
Certificate): A legal document issued by the com-
petent drug regulatory authority that establishes the 
detailed composition and formulation of the product 
and the pharmacopoeial or other recognized speci-
fications of its ingredients and of the final product 
itself, and includes details of packaging, labeling, 
and shelf life.

Master Formula: A document or set of documents specify-
ing the starting materials with their quantities and 
the packaging materials, together with a descrip-
tion of the procedures and precautions required to 
produce a specified quantity of a finished product as 
well as the processing instructions, including the in-
process controls.

Master Record: A document or set of documents that serve 
as a basis for the batch documentation (blank batch 
record).

Material: A general term used to denote raw materials (start-
ing materials, reagents, and solvents), process aids, 
intermediates, APIs, and packaging and labeling 
materials.

Mother Liquor: The residual liquid that remains after the 
crystallization or isolation processes. A mother 
liquor may contain unreacted materials, intermedi-
ates, levels of the API, and/or impurities. It may be 
used for further processing.

Packaging: All operations, including filling and labeling, that 
a bulk product has to undergo in order to become a 
finished product. Filling of a sterile product under 
aseptic conditions or a product intended to be termi-
nally sterilized, would not normally be regarded as 
part of packaging.
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Packaging Material: Any material intended to protect an 
intermediate or API during storage and transport. 
Any material, including printed material, employed 
in the packaging of a pharmaceutical, but excluding 
any outer packaging used for transportation or ship-
ment. Packaging materials are referred to as primary 
or secondary according to whether or not they are 
intended to be in direct contact with the product.

Pharmaceutical Product: Any material or product intended 
for human or veterinary use presented in its finished 
dosage form or as a starting material for use in such 
a dosage form, that is subject to control by pharma-
ceutical legislation in the exporting state and/or the 
importing state.

Procedure: A documented description of the operations to 
be performed, the precautions to be taken and mea-
sures to be applied directly or indirectly related to 
the manufacture of an intermediate or API.

Process Aids: Materials, excluding solvents, used as an aid 
in the manufacture of an intermediate or API that 
do not themselves participate in a chemical or bio-
logical reaction (e.g., filter aid, activated carbon, 
and so on).

Process Control: See In-Process Control.
Production: All operations involved in the preparation of a 

pharmaceutical product, from receipt of materials, 
through processing, packaging, and repackaging, 
and labeling and relabeling, to completion of the fin-
ished product.

Qualification: Action of proving and documenting that equip-
ment or ancillary systems are properly installed, 
work correctly, and actually lead to the expected 
results. Qualification is part of validation, but the 
individual qualification steps alone do not constitute 
process validation.

Quality Assurance (QA): The sum total of the organized 
arrangements made with the object of ensuring that 
all APIs are of the quality required for their intended 
use and that quality systems are maintained.

Quality Control (QC): Checking or testing that specifica-
tions are met.

Quality Unit(s): An organizational unit independent of pro-
duction that fulfills both Quality Assurance and 
Quality Control responsibilities. This can be in the 
form of separate QA and QC units or a single indi-
vidual or group, depending upon the size and struc-
ture of the organization.

Quarantine: The status of starting or packaging materi-
als, intermediates, or bulk or finished products iso-
lated physically or by other effective means while 
a decision is awaited on their release, rejection, or 
reprocessing.

Raw Material: A general term used to denote starting mate-
rials, reagents, and solvents intended for use in the 
production of intermediates or APIs.

Reconciliation: A comparison between the theoretical quan-
tity and the actual quantity.

Recovery: The introduction of all or part of previous batches 
(or of redistilled solvents and similar products) of the 
required quality into another batch at a defined stage 
of manufacture. It includes the removal of impurities 
from waste to obtain a pure substance or the recov-
ery of used materials for separate use.

Reference Standard, Primary: A substance that has been 
shown by an extensive set of analytical tests to be 
authentic material that should be of high purity.

Reference Standard, Secondary: A substance of established 
quality and purity, as shown by comparison with a 
primary reference standard, used as a reference stan-
dard for routine laboratory analysis.

Reprocessing: Subjecting all or part of a batch or lot of 
an in-process drug, bulk process intermediate 
(final biological bulk intermediate), or bulk prod-
uct of a single batch/lot to a previous step in the 
validated manufacturing process due to failure to 
meet pre-determined specifications. Reprocessing 
procedures are foreseen as occasionally neces-
sary for biological drugs and in such cases, are 
validated and preapproved as part of the marketing 
authorization.

Retest Date: The date when a material should be reexamined 
to ensure that it is still suitable for use.

Reworking: Subjecting an in-process or bulk process inter-
mediate (final biological bulk intermediate) or final 
product of a single batch to an alternate manufactur-
ing process due to a failure to meet predetermined 
specifications. Reworking is an unexpected occur-
rence and is not preapproved as part of the market-
ing authorization.

Self-Contained Area: Premises that provide complete and 
total separation of all aspects of an operation, includ-
ing personnel and equipment movement, with well-
established procedures, controls, and monitoring. 
This includes physical barriers as well as separate 
airhandling systems, but does not necessarily imply 
two distinct and separate buildings.

Signature (Signed): See definition for signed.
Signed (Signature): The record of the individual who per-

formed a particular action or review. This record 
can be initials, a full handwritten signature, a per-
sonal seal, or an authenticated and secure electronic 
signature.

Solvent: An inorganic or organic liquid used as a vehicle for 
the preparation of solutions or suspensions in the 
manufacture of an intermediate or API.

Specification: A list of detailed requirements to which the 
products or materials used or obtained during manu-
facture have to conform. They serve as a basis for 
quality evaluation.

Standard Operating Procedure (SOP): An authorized 
written procedure giving instructions for perform-
ing operations not necessarily specific to a given 
product or material (e.g., equipment operation, 
maintenance, and cleaning; validation; cleaning of 
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premises and environmental control; sampling and 
inspection). Certain SOPs may be used to supple-
ment product-specific master and batch production 
documentation.

Starting Material: Any substance of a defined quality used 
in the production of a pharmaceutical product, but 
excluding packaging materials.

Validation: A documented program that provides a high 
degree of assurance that a specific process, method, 
or system will consistently produce a result meeting 
predetermined acceptance criteria. Action of prov-
ing, in accordance with the principles of GMP, that 
any procedure, process, equipment, material, activ-
ity, or system actually leads to the expected results 
(see also Qualification).

Validation Protocol: A written plan stating how validation 
will be conducted and defining acceptance criteria. 
For example, the protocol for a manufacturing pro-
cess identifies processing equipment, critical process 
parameters/operating ranges, product characteris-
tics, sampling, test data to be collected, number of 
validation runs, and acceptable test results.

Yield, Expected: The quantity of material or the percentage 
of theoretical yield anticipated at any appropriate 
phase of production based on previous laboratory, 
pilot-scale, or manufacturing data.

Yield, Theoretical: The quantity that would be produced at 
any appropriate phase of production, based upon the 
quantity of material to be used, in the absence of any 
loss or error in actual production.
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FORMULATION EXCIPIENTS

introduCtion

In addition to the active ingredients, solid oral dosage forms 
will also contain a range of substances called excipients. The 
role of excipients is essential in ensuring that the manufactur-
ing process is successful and that the quality of the resultant 
formulation can be guaranteed. The appropriate selection of 
excipients and their relative concentrations in the formulation 
is critical in development of a successful product.

Although they are often categorized as inert, preformu-
lation studies can determine the influence of excipients on 
stability, bioavailability, and processability. Excipients are 
categorized into groups according to their main function, 
although some may be multifunctional, and examples of com-
mon excipients used in the manufacture of tablets and capsule 
are detailed in Table A1.

Because there is such a wide selection available, rational 
choice of the necessary excipients and their concentration is 
required. Consideration must also be given to cost, reliabil-
ity, availability, and international acceptability. Although 
generally considered inert, formulation incompatibility of 
excipients is also necessary. Lactose, for example, can react 
with primary and secondary amines via its aldehyde group 
by Maillard condensation reaction [6], and calcium carbonate 
is incompatible with acids due to acid–base chemical reac-
tion and with tetracyclines due to complexation. Additionally, 
excipients can contribute to the instability of the active sub-
stance through moisture distribution.

Despite the importance of drug–excipient compatibil-
ity testing, there is no generally accepted method avail-
able for this purpose. After identification of any major 
known incompatibilities, a compatibility screen needs to 
be proposed. Issues such as sample preparation, storage 
conditions, and methods of analysis should be addressed 
and factorial design applied to reduce the number if tests 
required. Drug–excipient compatibility studies can be per-
formed with minimal amounts of materials. Usually, small 
amounts of each material are weighed into a glass vial, in 
a ratio representative of the expected ratio in the formula-
tion. The vials can be sealed as is or with additional water, 
either in an air environment or oxygen-free (nitrogen head 
space) environment, and stored in the presence or absence 
of ambient light, at various temperatures. Factorial or par-
tial factorial design experiments can be set up to determine 
important binary and multiple component interaction fac-
tors. This information helps determine which excipients 
should be avoided and whether oxidation or light instability 
in the formulation is a consideration. Controls consist- ing 
of the active pharmaceutical ingredient (API) alone in the 

various conditions also should be run to determine whether 
the API is susceptible alone or must have the mediating 
excipient or water additives for instability.

diluents

An inert substance is frequently added to increase the bulk 
of a tablet for processing and handling. The lower weight 
limit for formulation of a tablet is usually 50 mg. Ideally, 
diluents should be chemically inert, nonhygroscopic, and 
hydrophilic. Having an acceptable taste is important for 
oral formulations, and cost is always a significant factor in 
excipient selection.

Lactose is a common diluent in both tablets and capsules, 
and it fulfils most of these criteria but is unsuitable for those 
who are lactose intolerant. Various lactose grades are com-
mercially available which have different physical properties 
such as particle size distribution and flow characteristics. This 
permits the selection of the most suitable material for a par-
ticular application. Usually, fine grades of lactose are used for 
preparation of tablets by wet granulation or when milling dur-
ing processing is carried out, since the fine size permits bet-
ter mixing with other formulation ingredients and facilitates 
more effective action of the binder.

Diluents for direct compression formulations are often 
subject to prior processing to improve flowability and com-
pression, for example, amorphous lactose, but this can con-
tribute to reduced stability especially under high-humidity 
conditions when reversion to the crystalline form is more 
likely.

Microcrystalline cellulose (Avicel) is purified partially 
depolymerized cellulose, prepared by treating cellulose 
with mineral acids. In addition to being used as a filler, it is 
also used as dry binder and disintegrant in tablet formula-
tions. Depending on the preparation conditions, it can be 
produced with a variety of technical specifications depend-
ing on particle size and crystallinity. It is often used as an 
excipient in direct compression formulations but can also 
be incorporated as a diluent for tablets prepared by wet 
granulation, as a filler for capsules and for the production 
of spheres.

Diluents, although commonly presumed inert, do have 
the ability to influence the stability or bioavailability of the 
dosage form. For example, dibasic calcium phosphate (both 
anhydrous and dihydrate forms) is the most common inor-
ganic salt used as a filler–binder for direct compression. It 
is particularly useful in vitamin products as a source of both 
calcium and phosphorous. Milled material is typically used 
in wet-granulated or roller-compacted formulations. The 
coarse-grade material is typically used in direct compression 
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formulations. It is insoluble in water, but its surface is alkaline 
and it is therefore incompatible with drugs sensitive to alka-
line pH. Additionally, it may interfere with the absorption of 
tetracyclines.

Binders

Binders (or adhesives) are added to formulations to promote 
cohesiveness within powders, thereby ensuring that the tablet 
remains intact after compression as well as improving the flow 
by forming granules. A binder should impart adequate cohe-
sion without retarding disintegration or dissolution. Binders 
can be added either as a solution or as a dry powder. Binders 
added as dry powders are mixed with other powders prior to 
agglomeration, dissolving in water or solvent added during 
granulation, or added prior to compaction. Solution binders 
can be sprayed, poured, or mixed with the powder blend for 
agglomeration and are generally more effective, but further 
dry binder can be added prior to tableting. Starch, gelatin, and 
sugars are used along with gums, such as acacia and sodium 
alginate, and are used at concentrations between 2 and 10% 
w/w. Celluloses and polyvinyl pyrrolidone (PVP) are also uti-
lized, often as dry binders.

luBriCAnts

Lubricants can reduce friction between the tablet and the die 
wall during compression and ejection by interposing an inter-
mediate film of low shear strength at the interface between 
the tablet and the die wall. The best lubricants are those with 
low shear strength but strong cohesive tendencies perpendicu-
lar to the line of shear [8]. The hydrophobic stearic acid and 
stearic acid salts, primarily magnesium stearate, are the most 
widely used and are included at concentrations less than 1% 
w/w in order to minimize any deleterious effects on disinte-
gration or dissolution. They should be added after the disinte-
grant to avoid coating it and preferably at the final stage prior 

to compression to ensure mixing time is kept to a minimum. 
Hydrophilic lubricants such as polyethylene glycols (PEGs) 
and lauryl sulfates can be used to redress the issues with 
dissolution but may not be as efficient as their hydrophobic 
counterparts.

glidAnts And AntiAdherents

Like lubricants, glidants are fine powders and may be required 
for tablet compression at high production speeds to improve 
the flow properties of the material into the die or during initial 
compression stages. They are added in the dry state immedi-
ately prior to compression and, by virtue of their low adhe-
sive potential, reduce the friction between particles. Colloidal 
silica is popular, as are starches and talc.

Antiadherents can also be added to a formulation that is 
especially prone to sticking to the die surface (or picking). 
Water-insoluble lubricants such as magnesium stearate can be 
used as antiadherents, as can talc and starch.

disintegrAnts

Disintegrants are added to a formulation to overcome the 
cohesive strength imparted during compression, thus facili-
tating break up of the formulation in the body and increas-
ing the surface area for dissolution. They can be either 
intragranular, extra- granular, or both, and there is still a 
lack of understanding concerning their precise mechanism 
of action. On contact, disintegrants can draw water into 
the tablet, swelling and forcing the tablet apart. Starch, a 
traditional and still widely used disintegrant, will swell 
when wet, although it has been reported that its disinte-
grant action could be due to capillary action [6]. Levels can 
be increased beyond the normal 5% w/w to 15–20% w/w 
if a rapid disintegration is required. Surfactants can also 
act as disintegrants promoting wetting of the formulation, 
and sodium lauryl sulfate can be combined with starch to 
increase effectiveness.

Tablet disruption following production of carbon dioxide 
is another mechanism used to enhance disintegration. This 
uses a mixture of sodium bicarbonate and a weak acid such 
as citric acid or tartaric acid and is exploited for effervescent 
formulations.

superdisintegrAnts

Compared to the more traditional starch, newer disintegrants 
are effective at much lower levels and comprise three groups: 
modified starches, modified cellulose, and cross-linked 
povidone. Their likely mechanism of action is a combina-
tion of proposed theories including water wicking, swell-
ing, deformation recovery, repulsion, and heat of wetting 
[9]. Superdisintegrants are so called because of the relatively 
low levels required (2–4% w/w). Sodium starch glycollate 

TABLE A1
Excipients Used in Solid Dose Formulations

Classification Example

Fillers/diluents Lactose, sucrose, glucose, microcrystalline cellulose 

Binders Polyvinyl pyrrolidone, starch, gelatin, cellulose 
derivatives

Lubricants Magnesium stearate, stearic acid, polyethylene 
glycol, sodium chloride

Glidants Fine silica, talc, magnesium stearate

Antiadherents Talc, cornstarch, sodium dodecylsulfate

Disintegrants and 
superdisintegrants

Starch, sodium starch glycollate, cross-linked 
polyvinyl pyrrolidone

Colorants Iron oxide, natural pigments

Flavor modifiers Mannitol, aspartame
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(Primojel, Explotab) is made by cross-linking potato starch 
and can swell up to 12-fold in less than 30 s. Crospovidone 
is completely insoluble in water, although it rapidly disperses 
and swells in water, but does not gel even after prolonged 
exposure. It rapidly exhibits high capillary activity and pro-
nounced hydration capacity with little tendency to form gels 
and has a greater surface area–volume ratio compared to other 
disintegrants. Micronized versions are available to improve 
uniformity of mix. Croscarmellose sodium, a cross-linked 
polymer of carboxymethyl cellulose sodium is also insoluble 
in water, although it rapidly swells to 4–8 times its original 
volume on contact with water.

Added FunCtionAlity exCipients

Adverse physiochemical and mechanical properties of 
new chemical entities prove challenging for formulation 
development. There is an increasing demand for faster 
and more efficient production processes. Also, biotechno-
logical developments and various emerging protein-based 
therapies are broadening the definition for excipient prod-
ucts. Although the description of excipients from inactive 
ingredients is shifting toward functionally active materials 
and will continue to grow in this area, the introduction of 
improved versions of long-existing excipients is probably the 
more successful development. New single-component and 
coprocessed products have been introduced, for example, 
filler–binders. In addition, there have been advances in the 
understanding of how such substances act and hence how 
they can be optimally designed. Excipients for use in direct 
compression product forms or physically or chemically 
modified excipients used in relatively new drug delivery sys-
tems, such as patches or inhalation systems, are examples of 
these developments.

ColorAnts

Colorants are frequently used in uncoated tablets, coated tab-
lets, and hard and soft gelatin capsules. They can mask color 
changes in the formulation and are used to provide unique-
ness and identity to a commercial product. Concerns over the 
safety of coloring agents in formulations generally arise from 
adverse effects in food substances. Colorants are therefore 
subject to regulations not associated with other pharmaceu-
tical excipients. Legislation specifies which colorants may 
be used in medicinal products and also provides for purity 
specifications. The number of permitted colors has decreased 
in recent years, and a list of approved colorants allowed by 
regulatory bodies can vary from country to country.

Colorants can be divided into water-soluble dyes and water-
insoluble pigments. Some of the insoluble colors or pigments 
can also provide opacity to tablet coatings or gelatin shells, 
which can promote stability of light-sensitive active materials. 
Pigments such as the iron oxides, titanium dioxide, and some 
of the aluminum lakes are especially useful for this purpose.

Water-soluble dyes are usually incorporated within the 
granulation process to ensure even distribution throughout 
the formulation, but there can be an uneven distribution due 
to migration of the dye during drying processes. Therefore, 
water-soluble dyes can also be adsorbed into a carrier such as 
starch or lactose and dry blended prior to the final mix. Water-
insoluble pigments are more popular in direct compression 
and are dry blended with the other ingredients.

Lakes are largely water-insoluble forms of common syn-
thetic water-soluble dyes and are prepared by adsorbing the 
sodium or potassium salt of a dye onto a very fine substrate of 
hydrated alumina, followed by treatment with a further solu-
ble aluminum salt. The lake is then purified and dried. Lakes 
are frequently used in coloring tablet coatings since they are 
more stable and have greater opacity than a water-soluble dye.
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LIST OF EXCIPIENTS USED IN FDA APPROVED PRODUCTS

Ingredient Route Dosage Form Quantity Unit

1-(PHENYLAZO)-2-NAPHTHYLAMINE ORAL TABLET 0.2 MG

ACACIA BUCCAL/SUBLINGUAL TABLET 9.1 MG

ACACIA ORAL TABLET 0.001 MG

ACACIA ORAL TABLET 70 MG

ACACIA ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

80 MG

ACACIA ORAL TABLET, CHEWABLE 10 MG

ACACIA ORAL TABLET, COATED 27.2 MG

ACACIA ORAL TABLET, COATED 156 MG

ACACIA ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

10 MG

ACACIA ORAL TABLET, FILM COATED 14.9 MG

ACACIA ORAL TABLET, REPEAT ACTION 11.54 MG

ACACIA ORAL TABLET, SUSTAINED ACTION 34.4 MG

ACESULFAME POTASSIUM ORAL TABLET 8 MG

ACESULFAME POTASSIUM ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

3.75 MG

ACESULFAME POTASSIUM ORAL TABLET, CHEWABLE 6 MG

ACESULFAME POTASSIUM ORAL TABLET, DISPERSIBLE 1 MG

ACESULFAME POTASSIUM ORAL TABLET, EFFERVESCENT, FOR 
SOLUTION

4 MG

ACESULFAME POTASSIUM ORAL TABLET, FILM COATED 8.19 MG

ACESULFAME POTASSIUM ORAL TABLET, FOR SUSPENSION 1.8 MG

ACESULFAME POTASSIUM ORAL TABLET, ORALLY DISINTEGRATING 8 MG

ACESULFAME POTASSIUM ORAL TABLET, UNCOATED, LOZENGE 1.5 MG

ACESULFAME POTASSIUM ORAL TROCHE 1.7 MG

ACESULFAME POTASSIUM SUBLINGUAL TABLET 4.4 MG

ACETIC ACID ORAL TABLET 0.002 MG

ACETIC ANHYDRIDE ORAL TABLET, SUSTAINED ACTION 0.11 MG

ACETYLTRIBUTYL CITRATE ORAL TABLET 0.56 MG

ACETYLTRIBUTYL CITRATE ORAL TABLET, DELAYED RELEASE 11.54 MG

ACETYLTRIBUTYL CITRATE ORAL TABLET, ENTERIC COATED PARTICLES 18.7 MG

ACETYLTRIBUTYL CITRATE ORAL TABLET, EXTENDED RELEASE 39 MG

ACETYLTRIBUTYL CITRATE ORAL TABLET, SUSTAINED ACTION 57.35 MG

ACID BLUE 9 AMMONIUM ORAL TABLET 0.45 MG

ACRYL-EZE 93018509 WHITE ORAL TABLET 76.68 MG

ACRYL-EZE 93018509 WHITE ORAL TABLET, EXTENDED RELEASE 47.5 MG

ACRYL-EZE 93053823 ORANGE ORAL TABLET, DELAYED ACTION 21.52 MG

ACRYL-EZE 93084719 PINK ORAL TABLET, DELAYED ACTION 40.04 MG

ACRYL-EZE 93084720 PINK ORAL TABLET, DELAYED ACTION 75.09 MG

ACRYL-EZE 93084720 PINK ORAL TABLET, DELAYED RELEASE 58.5 MG

ACRYL-EZE 93O91240 GREEN ORAL TABLET, DELAYED RELEASE 29.25 MG

ACRYLATES COPOLYMER ORAL TABLET 9.88 MG

ACRYLATES COPOLYMER ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

5.05 MG

ACRYLATES COPOLYMER ORAL TABLET, EXTENDED RELEASE 117.65 MG

ACRYLATES COPOLYMER ORAL TABLET, ORALLY DISINTEGRATING, 
DELAYED RELEASE

11.88 MG

ACRYLATES COPOLYMER ORAL TABLET, SUSTAINED ACTION, COATED 25.18 MG

ACTIVATED CHARCOAL ORAL TABLET 0.6 MG

ACTIVATED CHARCOAL ORAL TABLET, COATED 0.011 MG

ADIPIC ACID VAGINAL TABLET 57 MG

ADRABETADEX ORAL TABLET, ORALLY DISINTEGRATING 15 MG

ADVANTIA PRIME 190100BA01 WHITE ORAL TABLET 3 MG

ADVANTIA PRIME 190100BA01 WHITE ORAL TABLET (IMMED./COMP. RELEASE), 
COATED

3 MG

(Continued)
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Ingredient Route Dosage Form Quantity Unit

AGAR, UNSPECIFIED ORAL TABLET 0.2 MG

ALBUMINS ORAL TABLET, FILM COATED 4.5 MG

ALCOHOL ORAL TABLET 315 MG

ALCOHOL SUBLINGUAL TABLET 0.001 MG

ALGELDRATE ORAL TABLET 85 MG

ALGINIC ACID ORAL TABLET 32 MG

ALGINIC ACID ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

400 MG

ALGINIC ACID ORAL TABLET, COATED 60 MG

ALGINIC ACID ORAL TABLET, EXTENDED RELEASE 20 MG

ALGINIC ACID ORAL TABLET, FILM COATED 52.8 MG

ALGINIC ACID ORAL TABLET, SUSTAINED ACTION 22.25 MG

ALPHA-TOCOPHEROL ORAL TABLET 0.2 MG

ALPHA-TOCOPHEROL ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

0.1 MG

ALPHA-TOCOPHEROL ORAL TABLET, EXTENDED RELEASE 0.2 MG

ALPHA-TOCOPHEROL ORAL TABLET, SUSTAINED ACTION 1.34 MG

ALPHA-TOCOPHEROL ACETATE ORAL TABLET 0.5 MG

ALPHA-TOCOPHEROL, DL- ORAL TABLET 0.1 MG

ALPHA-TOCOPHEROL, DL- ORAL TABLET, CHEWABLE 0.1 mg

ALUMINUM HYDROXIDE ORAL TABLET 15 MG

ALUMINUM SILICATE ORAL TABLET 19.25 MG

ALUMINUM SILICATE ORAL TABLET, COATED 50 MG

ALUMINUM SILICATE ORAL TABLET, EXTENDED RELEASE 94 MG

ALUMINUM SILICATE ORAL TABLET, SUSTAINED ACTION 94 MG

ALUMINUM SILICATE ORAL TABLET, SUSTAINED ACTION, COATED 47 MG

ALUMINUM STEARATE ORAL TABLET 2.8 MG

ALUMINUM STEARATE ORAL TABLET, SUSTAINED ACTION 105 MG

ALZAMER-39 ORAL TABLET, SUSTAINED ACTION 10 MG

ALZAMER-50 ORAL TABLET, CONTROLLED RELEASE 32 MG

ALZAMER-50 ORAL TABLET, SUSTAINED ACTION 10 MG

AMARANTH ORAL TABLET 0.57 MG

AMARANTH ORAL TABLET, COATED 0.02 MG

AMARANTH ORAL TABLET, FILM COATED 0.003 MG

AMBERLITE ORAL TABLET 20 MG

AMBERLITE ORAL TABLET, FILM COATED 25 MG

AMBERLITE XE-88 ORAL TABLET 10 MG

AMBERLITE XE-88 ORAL TABLET, COATED 11 MG

AMINOBENZOATE SODIUM ORAL TABLET 0.001 MG

AMMONIA SOLUTION ORAL TABLET, DELAYED ACTION 0.005 MG

AMMONIA SOLUTION ORAL TABLET, EXTENDED RELEASE 0.01 MG

AMMONIO METHACRYLATE 
COPOLYMER TYPE A

ORAL TABLET, EXTENDED RELEASE 8.72 MG

AMMONIO METHACRYLATE 
COPOLYMER TYPE A

ORAL TABLET, SUSTAINED ACTION, COATED 25 MG

AMMONIO METHACRYLATE 
COPOLYMER TYPE B

ORAL TABLET 33.33 MG

AMMONIO METHACRYLATE 
COPOLYMER TYPE B

ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

16.67 MG

AMMONIO METHACRYLATE 
COPOLYMER TYPE B

ORAL TABLET, CONTROLLED RELEASE 97.5 MG

AMMONIO METHACRYLATE 
COPOLYMER TYPE B

ORAL TABLET, EXTENDED RELEASE 114 MG

AMMONIO METHACRYLATE 
COPOLYMER TYPE B

ORAL TABLET, FILM COATED 8 MG

AMMONIO METHACRYLATE 
COPOLYMER TYPE B

ORAL TABLET, SUSTAINED ACTION 81.6 MG

AMMONIUM CALCIUM ALGINATE ORAL TABLET 10.72 MG

(Continued)
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Ingredient Route Dosage Form Quantity Unit

AMMONIUM CHLORIDE ORAL TABLET 4.2 MG

AMMONIUM CHLORIDE ORAL TABLET, EXTENDED RELEASE 10.67 MG

AMMONIUM CHLORIDE ORAL TABLET, FILM COATED 8 MG

AMMONIUM GLYCYRRHIZATE ORAL TABLET 4.67 MG

AMMONIUM GLYCYRRHIZATE ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

11.5 MG

AMMONIUM GLYCYRRHIZATE ORAL TABLET, ORALLY DISINTEGRATING 1.4 MG

AMMONIUM PHOSPHATE, DIBASIC ORAL TABLET 0.4 MG

AMMONIUM PHOSPHATE, DIBASIC ORAL TABLET, SUSTAINED ACTION 0.4 MG

AMMONIUM PHOSPHATE, DIBASIC SUBLINGUAL TABLET 0.2 MG

ANHYDROUS CITRIC ACID ORAL TABLET 20.4 MG

ANHYDROUS CITRIC ACID ORAL TABLET, CHEWABLE 8 MG

ANHYDROUS CITRIC ACID ORAL TABLET, EFFERVESCENT, FOR 
SOLUTION

839.63 MG

ANHYDROUS CITRIC ACID ORAL TABLET, EXTENDED RELEASE 78 MG

ANHYDROUS CITRIC ACID ORAL TABLET, ORALLY DISINTEGRATING ADJ 
PH

ANHYDROUS CITRIC ACID ORAL TABLET, ORALLY DISINTEGRATING 30 MG

ANHYDROUS CITRIC ACID ORAL TABLET, UNCOATED, LOZENGE 9.8 MG

ANHYDROUS CITRIC ACID SUBLINGUAL TABLET 10 MG

ANHYDROUS CITRIC ACID SUBLINGUAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, BUCCAL

6 MG

ANHYDROUS CITRIC ACID SUBLINGUAL TABLET, ORALLY DISINTEGRATING ADJ 
PH

ANHYDROUS CITRIC ACID TRANSMUCOSAL TABLET, UNCOATED, LOZENGE 11 MG

ANHYDROUS DEXTROSE ORAL TABLET, EXTENDED RELEASE 15 MG

ANHYDROUS DIBASIC CALCIUM 
PHOSPHATE

ORAL TABLET 120.5 MG

ANHYDROUS DIBASIC CALCIUM 
PHOSPHATE

ORAL TABLET 560 mg

ANHYDROUS DIBASIC CALCIUM 
PHOSPHATE

ORAL TABLET 850 MG

ANHYDROUS DIBASIC CALCIUM 
PHOSPHATE

ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

138.84 MG

ANHYDROUS DIBASIC CALCIUM 
PHOSPHATE

ORAL TABLET, COATED 333.3 MG

ANHYDROUS DIBASIC CALCIUM 
PHOSPHATE

ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

55.16 MG

ANHYDROUS DIBASIC CALCIUM 
PHOSPHATE

ORAL TABLET, DELAYED RELEASE 11 MG

ANHYDROUS DIBASIC CALCIUM 
PHOSPHATE

ORAL TABLET, EXTENDED RELEASE 98 MG

ANHYDROUS DIBASIC CALCIUM 
PHOSPHATE

ORAL TABLET, FILM COATED 525.56 MG

ANHYDROUS DIBASIC CALCIUM 
PHOSPHATE

ORAL TABLET, FOR SUSPENSION 101.5 MG

ANHYDROUS DIBASIC CALCIUM 
PHOSPHATE

ORAL TABLET, SUSTAINED ACTION 91.5 MG

ANHYDROUS DIBASIC CALCIUM 
PHOSPHATE

ORAL TABLET, SUSTAINED ACTION 335 MG

ANHYDROUS LACTOSE BUCCAL TABLET 23.75 MG

ANHYDROUS LACTOSE ORAL TABLET 735.2 MG

ANHYDROUS LACTOSE ORAL TABLET (IMMED./COMP. RELEASE), 
COATED

93.3 MG

ANHYDROUS LACTOSE ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

204 MG

ANHYDROUS LACTOSE ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, BUCCAL

98.7 MG

(Continued)
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Ingredient Route Dosage Form Quantity Unit

ANHYDROUS LACTOSE ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

108 MG

ANHYDROUS LACTOSE ORAL TABLET, CHEWABLE 475.5 MG

ANHYDROUS LACTOSE ORAL TABLET, COATED 144.19 MG

ANHYDROUS LACTOSE ORAL TABLET, DELAYED ACTION 333 MG

ANHYDROUS LACTOSE ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

90 MG

ANHYDROUS LACTOSE ORAL TABLET, DELAYED RELEASE 420 MG

ANHYDROUS LACTOSE ORAL TABLET, EXTENDED RELEASE 264.45 MG

ANHYDROUS LACTOSE ORAL TABLET, FILM COATED 453.6 MG

ANHYDROUS LACTOSE ORAL TABLET, FILM COATED, EXTENDED 
RELEASE

48 MG

ANHYDROUS LACTOSE ORAL TABLET, ORALLY DISINTEGRATING 25 MG

ANHYDROUS LACTOSE ORAL TABLET, SUSTAINED ACTION 180.9 MG

ANHYDROUS LACTOSE ORAL TABLET, SUSTAINED ACTION, COATED 130.7 MG

ANHYDROUS LACTOSE ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

157.95 MG

ANHYDROUS LACTOSE SUBLINGUAL TABLET 128 MG

ANHYDROUS LACTOSE VAGINAL TABLET 605 MG

ANHYDROUS TRISODIUM CITRATE ORAL TABLET 28 MG

ANHYDROUS TRISODIUM CITRATE ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, EFFERVESCENT

935 MG

ANHYDROUS TRISODIUM CITRATE ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

15 MG

ANHYDROUS TRISODIUM CITRATE SUBLINGUAL TABLET 2.68 MG

ANTIFOAM ORAL TABLET, COATED 0.003 MG

ANTIFOAM ORAL TABLET, DELAYED ACTION 0.12 MG

AQUACOAT ORAL TABLET 2.25 MG

AQUACOAT ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

13.5 MG

AQUACOAT ECD ORAL TABLET 3.45 MG

AQUACOAT ECD ORAL TABLET, SUSTAINED ACTION 27.4 MG

AQUACOAT ECD-30 ORAL TABLET, EXTENDED RELEASE 59.13 MG

AQUARIUS BKT14090 YELLOW ORAL TABLET 18 MG

AQUARIUS BP17066 BLUE ORAL TABLET 9 MG

ARGININE ORAL TABLET 25 MG

ARGININE ORAL TABLET, MULTILAYER, EXTENDED 
RELEASE

20 MG

ASCORBIC ACID ORAL TABLET 28.44 MG

ASCORBIC ACID ORAL TABLET, FILM COATED 20 MG

ASCORBIC ACID ORAL TABLET, ORALLY DISINTEGRATING 2.35 MG

ASCORBYL PALMITATE ORAL TABLET 0.52 MG

ASPARTAME ORAL TABLET 20 MG

ASPARTAME ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

5.1 MG

ASPARTAME ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

65 MG

ASPARTAME ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, EFFERVESCENT

30 MG

ASPARTAME ORAL TABLET, CHEWABLE 12 MG

ASPARTAME ORAL TABLET, DISPERSIBLE 2.5 MG

ASPARTAME ORAL TABLET, FILM COATED 20 MG

ASPARTAME ORAL TABLET, FOR SUSPENSION 3.7 MG

ASPARTAME ORAL TABLET, ORALLY DISINTEGRATING 40 MG

ASPARTAME ORAL TABLET, ORALLY DISINTEGRATING, 
DELAYED RELEASE

13 MG

ASPARTAME ORAL TROCHE 6.1 MG

(Continued)
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Ingredient Route Dosage Form Quantity Unit

ASPARTAME SUBLINGUAL TABLET 8 MG

BENTONITE ORAL TABLET 23 MG

BENTONITE ORAL TABLET, COATED 1.8 MG

BENZYL ALCOHOL ORAL TABLET 1.06 MG

BENZYL ALCOHOL ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

2.31 MG

BENZYL ALCOHOL ORAL TABLET, SUSTAINED ACTION, COATED 1.25 MG

BENZYL VIOLET ORAL TABLET 0.4 MG

BENZYL VIOLET ORAL TABLET, COATED 0.001 MG

BETADEX ORAL TABLET 133.33 MG

BETADEX ORAL TABLET, FILM COATED 82.5 MG

BISMUTH SUBCARBONATE ORAL TABLET 4.3 MG

BISMUTH SUBCARBONATE ORAL TABLET, SUSTAINED ACTION 0.044 MG

BLACK INK ORAL TABLET 0.14 MG

BLACK INK ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

1 MG

BLACK INK ORAL TABLET, EXTENDED RELEASE 0.019 MG

BLACK INK ORAL TABLET, FILM COATED 0.15 MG

BLACK INK ORAL TABLET, SUSTAINED ACTION 1 MG

BROWN IRON OXIDE ORAL TABLET 0.79 MG

BROWN IRON OXIDE ORAL TABLET, FILM COATED 0.2 MG

BUFFERED SODA SUBLINGUAL TABLET 40 MG

BUTYL ALCOHOL ORAL TABLET, DELAYED ACTION 0.011 MG

BUTYL ALCOHOL ORAL TABLET, DELAYED RELEASE 0.052 MG

BUTYL ALCOHOL ORAL TABLET, EXTENDED RELEASE 0.2 MG

BUTYLATED HYDROXYANISOLE ORAL TABLET 0.86 MG

BUTYLATED HYDROXYANISOLE ORAL TABLET, EXTENDED RELEASE 0.5 MG

BUTYLATED HYDROXYANISOLE ORAL TABLET, FILM COATED 0.4 MG

BUTYLATED HYDROXYANISOLE ORAL TABLET, ORALLY DISINTEGRATING 0.6 MG

BUTYLATED HYDROXYANISOLE SUBLINGUAL TABLET 1 MG

BUTYLATED HYDROXYTOLUENE ORAL TABLET 0.42 MG

BUTYLATED HYDROXYTOLUENE ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

0.15 MG

BUTYLATED HYDROXYTOLUENE ORAL TABLET, CONTROLLED RELEASE 0.21 MG

BUTYLATED HYDROXYTOLUENE ORAL TABLET, EXTENDED RELEASE 0.4 MG

BUTYLATED HYDROXYTOLUENE ORAL TABLET, FILM COATED 0.36 MG

BUTYLATED HYDROXYTOLUENE ORAL TABLET, FOR SUSPENSION 0.1 MG

BUTYLATED HYDROXYTOLUENE ORAL TABLET, ORALLY DISINTEGRATING 0.3 MG

BUTYLATED HYDROXYTOLUENE ORAL TABLET, SUSTAINED ACTION 0.17 MG

BUTYLATED HYDROXYTOLUENE ORAL TABLET, SUSTAINED ACTION, COATED 0.24 MG

BUTYLATED HYDROXYTOLUENE SUBLINGUAL TABLET 0.13 mg

BUTYLPARABEN ORAL TABLET, COATED 0.004 MG

BUTYLPARABEN ORAL TABLET, REPEAT ACTION 0.006 MG

BUTYLPARABEN ORAL TABLET, SUSTAINED ACTION 0.04 MG

CALCIUM ORAL TABLET 85.04 MG

CALCIUM ACETATE ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

140 MG

CALCIUM ALGINATE AND AMMONIUM 
ALGINATE

ORAL TABLET 20 MG

CALCIUM CARBONATE ORAL TABLET 292.2 MG

CALCIUM CARBONATE ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

132 MG

CALCIUM CARBONATE ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

550 MG

CALCIUM CARBONATE ORAL TABLET, COATED 64.8 MG

CALCIUM CARBONATE ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

8.4 MG
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CALCIUM CARBONATE ORAL TABLET, FILM COATED 262.16 MG

CALCIUM CARBONATE ORAL TABLET, SUSTAINED ACTION 229.7 MG

CALCIUM CITRATE ORAL TABLET 98.95 MG

CALCIUM HYDROXIDE ORAL TABLET 35 MG

CALCIUM LACTATE VAGINAL TABLET 30 MG

CALCIUM PHOSPHATE, DIBASIC 
MONOHYDRATE

ORAL TABLET 109.3 MG

CALCIUM PHOSPHATE, UNSPECIFIED 
FORM

ORAL TABLET 160 MG

CALCIUM PHOSPHATE, UNSPECIFIED 
FORM

ORAL TABLET, COATED 93.6 MG

CALCIUM PHOSPHATE, UNSPECIFIED 
FORM

ORAL TABLET, FILM COATED 362 MG

CALCIUM POLYCARBOPHIL ORAL TABLET, UNCOATED, LOZENGE 5.49 MG

CALCIUM POLYCARBOPHIL ORAL TROCHE 32.04 MG

CALCIUM PYROPHOSPHATE ORAL TABLET 298.04 MG

CALCIUM SILICATE ORAL TABLET 146.13 MG

CALCIUM SILICATE ORAL TABLET, COATED 155 MG

CALCIUM SILICATE ORAL TABLET, FILM COATED 182.7 MG

CALCIUM SILICATE ORAL TABLET, ORALLY DISINTEGRATING 75 MG

CALCIUM SILICATE ORAL TABLET, SUSTAINED ACTION 15 MG

CALCIUM STEARATE BUCCAL/SUBLINGUAL TABLET 1.42 MG

CALCIUM STEARATE ORAL TABLET 42.9 MG

CALCIUM STEARATE ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

47.5 MG

CALCIUM STEARATE ORAL TABLET, COATED 1 MG

CALCIUM STEARATE ORAL TABLET, DELAYED ACTION 4.8 MG

CALCIUM STEARATE ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

3.2 MG

CALCIUM STEARATE ORAL TABLET, EXTENDED RELEASE 15 MG

CALCIUM STEARATE ORAL TABLET, FILM COATED 16 MG

CALCIUM STEARATE ORAL TABLET, ORALLY DISINTEGRATING 14 MG

CALCIUM STEARATE ORAL TABLET, SUSTAINED ACTION 24 MG

CALCIUM STEARATE SUBLINGUAL TABLET 2 MG

CALCIUM SULFATE ANHYDROUS ORAL TABLET 174.5 MG

CALCIUM SULFATE ANHYDROUS ORAL TABLET, DELAYED RELEASE 67 MG

CALCIUM SULFATE ANHYDROUS ORAL TABLET, EXTENDED RELEASE 234.05 MG

CALCIUM SULFATE DIHYDRATE ORAL TABLET 342 MG

CALCIUM SULFATE DIHYDRATE ORAL TABLET 413 MG

CALCIUM SULFATE DIHYDRATE ORAL TABLET, COATED 214.24 MG

CALCIUM SULFATE DIHYDRATE ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

87.2 MG

CALCIUM SULFATE DIHYDRATE ORAL TABLET, EXTENDED RELEASE 29.7 MG

CALCIUM SULFATE DIHYDRATE ORAL TABLET, FILM COATED 341 MG

CALCIUM SULFATE DIHYDRATE ORAL TABLET, REPEAT ACTION 242.95 MG

CALCIUM SULFATE, UNSPECIFIED 
FORM

ORAL TABLET, COATED 170 MG

CALCIUM SULFATE, UNSPECIFIED 
FORM

ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

75 MG

CALCIUM SULFATE, UNSPECIFIED 
FORM

ORAL TABLET, EXTENDED RELEASE 8.4 MG

CALCIUM SULFATE, UNSPECIFIED 
FORM

ORAL TABLET, FILM COATED 443 MG

CALCIUM SULFATE, UNSPECIFIED 
FORM

ORAL TABLET, REPEAT ACTION 235 MG

CANDELILLA WAX ORAL TABLET 0.4 MG
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CANDELILLA WAX ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

0.32 MG

CANDELILLA WAX ORAL TABLET, EXTENDED RELEASE 0.37 MG

CANDELILLA WAX ORAL TABLET, FILM COATED 0.8 MG

CANDELILLA WAX ORAL TABLET, SUSTAINED ACTION 0.16 MG

CANDELILLA WAX ORAL TABLET, SUSTAINED ACTION, COATED 0.58 MG

CARBOMER HOMOPOLYMER TYPE A 
(ALLYL PENTAERYTHRITOL 
CROSSLINKED)

ORAL TABLET, EXTENDED RELEASE 175 MG

CARBOMER HOMOPOLYMER TYPE B 
(ALLYL PENTAERYTHRITOL 
CROSSLINKED)

ORAL TABLET 4 MG

CARBOMER HOMOPOLYMER TYPE B 
(ALLYL PENTAERYTHRITOL 
CROSSLINKED)

ORAL TABLET, EXTENDED RELEASE 56.14 MG

CARBOMER HOMOPOLYMER TYPE B 
(ALLYL PENTAERYTHRITOL OR 
ALLYL SUCROSE CROSSLINKED)

BUCCAL TABLET 9.38 MG

CARBOMER HOMOPOLYMER TYPE B 
(ALLYL PENTAERYTHRITOL OR 
ALLYL SUCROSE CROSSLINKED)

ORAL TABLET, EXTENDED RELEASE 15 MG

CARBOMER HOMOPOLYMER TYPE B 
(ALLYL PENTAERYTHRITOL OR 
ALLYL SUCROSE CROSSLINKED)

ORAL TABLET, ORALLY DISINTEGRATING 0.3 MG

CARBOMER HOMOPOLYMER TYPE B 
(ALLYL PENTAERYTHRITOL OR 
ALLYL SUCROSE CROSSLINKED)

ORAL TABLET, SUSTAINED ACTION 90 MG

CARBOMER HOMOPOLYMER TYPE B 
(ALLYL PENTAERYTHRITOL OR 
ALLYL SUCROSE CROSSLINKED)

ORAL TABLET, SUSTAINED ACTION, COATED 3 MG

CARBOXYMETHYL STARCH ORAL TABLET 25 MG

CARBOXYMETHYLCELLULOSE ORAL TABLET 12.9 MG

CARBOXYMETHYLCELLULOSE 
CALCIUM

ORAL TABLET 125 MG

CARBOXYMETHYLCELLULOSE 
CALCIUM

ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

92.96 MG

CARBOXYMETHYLCELLULOSE 
CALCIUM

ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

13.3 MG

CARBOXYMETHYLCELLULOSE 
CALCIUM

ORAL TABLET, FILM COATED 241.84 MG

CARBOXYMETHYLCELLULOSE 
CALCIUM

ORAL TABLET, ORALLY DISINTEGRATING 15 MG

CARBOXYMETHYLCELLULOSE 
SODIUM (0.7 CARBOXYMETHYL 
SUBSTITUTION PER SACCHARIDE; 38 
MPA.S AT 2%)

ORAL TABLET 7 MG

CARBOXYMETHYLCELLULOSE 
SODIUM, UNSPECIFIED FORM

ORAL TABLET 48 MG

CARBOXYMETHYLCELLULOSE 
SODIUM, UNSPECIFIED FORM

ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

24.75 MG

CARBOXYMETHYLCELLULOSE 
SODIUM, UNSPECIFIED FORM

ORAL TABLET, COATED 3.2 MG

CARBOXYMETHYLCELLULOSE 
SODIUM, UNSPECIFIED FORM

ORAL TABLET, CONTROLLED RELEASE 0.04 mg

CARBOXYMETHYLCELLULOSE 
SODIUM, UNSPECIFIED FORM

ORAL TABLET, DELAYED ACTION 50 MG
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CARBOXYMETHYLCELLULOSE 
SODIUM, UNSPECIFIED FORM

ORAL TABLET, EXTENDED RELEASE 36.9 mg

CARBOXYMETHYLCELLULOSE 
SODIUM, UNSPECIFIED FORM

ORAL TABLET, EXTENDED RELEASE 233.3 MG

CARBOXYMETHYLCELLULOSE 
SODIUM, UNSPECIFIED FORM

ORAL TABLET, FILM COATED 50 MG

CARBOXYMETHYLCELLULOSE 
SODIUM, UNSPECIFIED FORM

ORAL TABLET, FILM COATED, EXTENDED 
RELEASE

50.02 MG

CARBOXYMETHYLCELLULOSE 
SODIUM, UNSPECIFIED FORM

ORAL TABLET, SUSTAINED ACTION 155 MG

CARBOXYPOLYMETHYLENE ORAL TABLET, EXTENDED RELEASE 20 MG

CARBOXYPOLYMETHYLENE ORAL TABLET, SUSTAINED ACTION 195 MG

CARMINE ORAL TABLET 6.8 MG

CARMINE ORAL TABLET, FILM COATED 0.38 MG

CARNAUBA WAX ORAL TABLET 167.8 MG

CARNAUBA WAX ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

31.13 MG

CARNAUBA WAX ORAL TABLET, COATED 0.92 MG

CARNAUBA WAX ORAL TABLET, DELAYED ACTION 5 MG

CARNAUBA WAX ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

230 MG

CARNAUBA WAX ORAL TABLET, DELAYED RELEASE 0.43 MG

CARNAUBA WAX ORAL TABLET, EXTENDED RELEASE 290 MG

CARNAUBA WAX ORAL TABLET, FILM COATED 5 MG

CARNAUBA WAX ORAL TABLET, MULTILAYER, EXTENDED 
RELEASE

0.11 MG

CARNAUBA WAX ORAL TABLET, REPEAT ACTION 0.046 MG

CARNAUBA WAX ORAL TABLET, SUGAR COATED 0.09 MG

CARNAUBA WAX ORAL TABLET, SUSTAINED ACTION 300 MG

CARNAUBA WAX ORAL TABLET, SUSTAINED ACTION, COATED 140 MG

CARNAUBA WAX ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

0.25 MG

CARRAGEENAN ORAL TABLET 15 MG

CARVONE, (-)- SUBLINGUAL TABLET 0.081 MG

CASTOR OIL ORAL TABLET 2 MG

CASTOR OIL ORAL TABLET, COATED 0.9 MG

CASTOR OIL ORAL TABLET, FILM COATED 3.06 MG

CASTOR OIL ORAL TABLET, SUSTAINED ACTION 23.27 MG

CASTOR OIL SUBLINGUAL TABLET 1.6 MG

CELLABURATE ORAL TABLET, EXTENDED RELEASE 88.4 MG

CELLACEFATE ORAL TABLET 45.37 MG

CELLACEFATE ORAL TABLET, DELAYED ACTION 59.8 MG

CELLACEFATE ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

70 MG

CELLACEFATE ORAL TABLET, FILM COATED 15.6 MG

CELLACEFATE ORAL TABLET, SUSTAINED ACTION 70 MG

CELLULOSE ACETATE ORAL TABLET 10.44 MG

CELLULOSE ACETATE ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

6.86 MG

CELLULOSE ACETATE ORAL TABLET, CONTROLLED RELEASE 27.72 MG

CELLULOSE ACETATE ORAL TABLET, EXTENDED RELEASE 50.16 MG

CELLULOSE ACETATE ORAL TABLET, SUSTAINED ACTION 37.32 MG

CELLULOSE ACETATE ORAL TABLET, SUSTAINED ACTION, COATED 44.6 MG

CELLULOSE ACETATE CA-320S ORAL TABLET, EXTENDED RELEASE 36.02 MG

CELLULOSE ACETATE CA-398-10 ORAL TABLET 15.77 MG

CELLULOSE ACETATE CA-398-10 ORAL TABLET, CONTROLLED RELEASE 27.72 MG
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CELLULOSE ACETATE CA-398-10 ORAL TABLET, EXTENDED RELEASE 47.49 MG

CELLULOSE MICROCRYSTALLINE/
CARBOXYMETHYLCELLULOSE 
SODIUM

ORAL TABLET 200 MG

CELLULOSE, OXIDIZED ORAL TABLET 165.09 MG

CELLULOSE, OXIDIZED ORAL TABLET, COATED 20 MG

CETOSTEARYL ALCOHOL ORAL TABLET, EXTENDED RELEASE 200 MG

CETOSTEARYL ALCOHOL ORAL TABLET, SUSTAINED ACTION 70 MG

CETOSTEARYL ALCOHOL ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

62 MG

CETYL ALCOHOL ORAL TABLET, COATED 0.25 MG

CETYL ALCOHOL ORAL TABLET, ORALLY DISINTEGRATING 8.5 MG

CETYL ALCOHOL ORAL TABLET, SUSTAINED ACTION 44 MG

CETYL ALCOHOL ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

59 MG

CHERRY ORAL TABLET 0.45 MG

CHROMA-KOTE T2956-Y YELLOW ORAL TABLET 2.75 MG

CHROMA-KOTE T2956-Y YELLOW ORAL TABLET, FILM COATED 0.91 MG

CHROMACOTE T 2700GN ORAL TABLET 4.74 MG

CHROMACOTE T 2716Y ORAL TABLET 6.33 MG

CINNAMALDEHYDE ORAL TABLET 2.1 MG

CINNAMON OIL ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

0.001 MG

CITRIC ACID MONOHYDRATE BUCCAL TABLET 30 MG

CITRIC ACID MONOHYDRATE ORAL TABLET 78 MG

CITRIC ACID MONOHYDRATE ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

2.56 MG

CITRIC ACID MONOHYDRATE ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

4.26 MG

CITRIC ACID MONOHYDRATE ORAL TABLET, CHEWABLE 1.2 MG

CITRIC ACID MONOHYDRATE ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

1 MG

CITRIC ACID MONOHYDRATE ORAL TABLET, EXTENDED RELEASE 24 MG

CITRIC ACID MONOHYDRATE ORAL TABLET, FILM COATED 42 MG

CITRIC ACID MONOHYDRATE ORAL TABLET, ORALLY DISINTEGRATING 63 MG

CITRIC ACID MONOHYDRATE ORAL TABLET, ORALLY DISINTEGRATING, 
DELAYED RELEASE

3.08 MG

CITRIC ACID MONOHYDRATE ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

40 MG

CITRIC ACID MONOHYDRATE ORAL TABLET, UNCOATED, LOZENGE 9.8 MG

CITRIC ACID MONOHYDRATE ORAL TABLET, UNCOATED, TROCHE 12 MG

CITRIC ACID MONOHYDRATE SUBLINGUAL TABLET 12 MG

COATERIC YPA-6-7430 WHITE ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

26 MG

COLOR HS 290008CR01 WHITE ORAL TABLET 24 MG

COLOR ICG-U-10251 BROWN ORAL TABLET 2 MG

COMPRESSIBLE SUGAR ORAL TABLET 392.2 MG

COMPRESSIBLE SUGAR ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

50 MG

COMPRESSIBLE SUGAR ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

623.5 MG

COMPRESSIBLE SUGAR ORAL TABLET, CHEWABLE 330 MG

COMPRESSIBLE SUGAR ORAL TABLET, COATED 120 MG

COMPRESSIBLE SUGAR ORAL TABLET, EXTENDED RELEASE 159.15 MG

COMPRESSIBLE SUGAR ORAL TABLET, SUSTAINED ACTION 253 MG
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COMPRESSIBLE SUGAR ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

354 MG

COMPRESSIBLE SUGAR SUBLINGUAL TABLET 136 MG

COPOVIDONE K25-31 ORAL TABLET 345 MG

COPOVIDONE K25-31 ORAL TABLET 849.2 MG

COPOVIDONE K25-31 ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

2.5 MG

COPOVIDONE K25-31 ORAL TABLET, CONTROLLED RELEASE 5 mg

COPOVIDONE K25-31 ORAL TABLET, DELAYED RELEASE 42 MG

COPOVIDONE K25-31 ORAL TABLET, EXTENDED RELEASE 75 MG

COPOVIDONE K25-31 ORAL TABLET, FILM COATED 853.8 MG

COPOVIDONE K25-31 ORAL TABLET, FILM COATED, EXTENDED 
RELEASE

20 MG

COPOVIDONE K25-31 ORAL TABLET, ORALLY DISINTEGRATING 4.38 MG

COPOVIDONE K25-31 ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

6.1 MG

CORN OIL ORAL TABLET 20 MG

CORN OIL ORAL TABLET, COATED 10 MG

CORN OIL ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

0.03 MG

CORN OIL SUBLINGUAL TABLET 1.7 MG

CORN STARCH, PARTIALLY 
HYDROLYZED

ORAL TABLET 5.28 MG

CORN STARCH, PARTIALLY 
HYDROLYZED

VAGINAL TABLET 8 mg

CORN SYRUP ORAL TABLET 14.07 MG

COTTONSEED OIL ORAL TABLET 0.16 MG

CROSCARMELLOSE ORAL TABLET 80 MG

CROSCARMELLOSE SODIUM ORAL TABLET 180 MG

CROSCARMELLOSE SODIUM ORAL TABLET (IMMED./COMP. RELEASE), 
COATED

32 MG

CROSCARMELLOSE SODIUM ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

100 MG

CROSCARMELLOSE SODIUM ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

25.5 MG

CROSCARMELLOSE SODIUM ORAL TABLET, CHEWABLE 12.5 MG

CROSCARMELLOSE SODIUM ORAL TABLET, CHEWABLE 18 mg

CROSCARMELLOSE SODIUM ORAL TABLET, COATED 35.2 MG

CROSCARMELLOSE SODIUM ORAL TABLET, DELAYED ACTION 51.51 MG

CROSCARMELLOSE SODIUM ORAL TABLET, DELAYED ACTION, COATED 32 MG

CROSCARMELLOSE SODIUM ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

32.44 MG

CROSCARMELLOSE SODIUM ORAL TABLET, DELAYED RELEASE 45 MG

CROSCARMELLOSE SODIUM ORAL TABLET, DISPERSIBLE 8 MG

CROSCARMELLOSE SODIUM ORAL TABLET, EXTENDED RELEASE 90 MG

CROSCARMELLOSE SODIUM ORAL TABLET, FILM COATED 165 MG

CROSCARMELLOSE SODIUM ORAL TABLET, FOR SUSPENSION 11.6 MG

CROSCARMELLOSE SODIUM ORAL TABLET, ORALLY DISINTEGRATING 48 MG

CROSCARMELLOSE SODIUM ORAL TABLET, SUGAR COATED 2.5 MG

CROSCARMELLOSE SODIUM ORAL TABLET, SUSTAINED ACTION 28 MG

CROSCARMELLOSE SODIUM ORAL TABLET, UNCOATED, TROCHE 10 MG

CROSCARMELLOSE SODIUM SUBLINGUAL TABLET 10 MG

CROSPOVIDONE (12 MPA.S AT 5%) ORAL TABLET 90 MG

CROSPOVIDONE (12 MPA.S AT 5%) ORAL TABLET 130 mg

CROSPOVIDONE (12 MPA.S AT 5%) ORAL TABLET, DELAYED RELEASE 49 MG

CROSPOVIDONE (12 MPA.S AT 5%) ORAL TABLET, ORALLY DISINTEGRATING 25.5 mg
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CROSPOVIDONE (15 MPA.S AT 5%) ORAL TABLET 40 MG

CROSPOVIDONE (15 MPA.S AT 5%) ORAL TABLET 110 MG

CROSPOVIDONE (15 MPA.S AT 5%) ORAL TABLET 394 mg

CROSPOVIDONE (15 MPA.S AT 5%) ORAL TABLET, EXTENDED RELEASE 1 mg

CROSPOVIDONE (15 MPA.S AT 5%) ORAL TABLET, EXTENDED RELEASE 18 MG

CROSPOVIDONE (15 MPA.S AT 5%) ORAL TABLET, EXTENDED RELEASE 395.91 MG

CROSPOVIDONE (15 MPA.S AT 5%) ORAL TABLET, FILM COATED 5.6 MG

CROSPOVIDONE (15 MPA.S AT 5%) ORAL TABLET, FILM COATED 31.23 mg

CROSPOVIDONE (15 MPA.S AT 5%) ORAL TABLET, ORALLY DISINTEGRATING 12 MG

CROSPOVIDONE (15 MPA.S AT 5%) ORAL TABLET, ORALLY DISINTEGRATING 17.5 MG

CROSPOVIDONE (15 MPA.S AT 5%) ORAL TABLET, ORALLY DISINTEGRATING 25.6 mg

CROSPOVIDONE (15 MPA.S AT 5%) SUBLINGUAL TABLET 5 mg

CROSPOVIDONE (15 MPA.S AT 5%) SUBLINGUAL TABLET 6 MG

CROSPOVIDONE, UNSPECIFIED ORAL TABLET 365 MG

CROSPOVIDONE, UNSPECIFIED ORAL TABLET (IMMED./COMP. RELEASE), 
COATED

14 MG

CROSPOVIDONE, UNSPECIFIED ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

110 MG

CROSPOVIDONE, UNSPECIFIED ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, BUCCAL

9.6 MG

CROSPOVIDONE, UNSPECIFIED ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

100 MG

CROSPOVIDONE, UNSPECIFIED ORAL TABLET, CHEWABLE 60 MG

CROSPOVIDONE, UNSPECIFIED ORAL TABLET, COATED 104 MG

CROSPOVIDONE, UNSPECIFIED ORAL TABLET, DELAYED ACTION 84 MG

CROSPOVIDONE, UNSPECIFIED ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

50 MG

CROSPOVIDONE, UNSPECIFIED ORAL TABLET, DELAYED RELEASE 45 MG

CROSPOVIDONE, UNSPECIFIED ORAL TABLET, DISPERSIBLE 10 MG

CROSPOVIDONE, UNSPECIFIED ORAL TABLET, DISPERSIBLE 340 MG

CROSPOVIDONE, UNSPECIFIED ORAL TABLET, ENTERIC COATED PARTICLES 130 MG

CROSPOVIDONE, UNSPECIFIED ORAL TABLET, EXTENDED RELEASE 48.2 MG

CROSPOVIDONE, UNSPECIFIED ORAL TABLET, FILM COATED 196.7 MG

CROSPOVIDONE, UNSPECIFIED ORAL TABLET, FILM COATED, EXTENDED 
RELEASE

12 MG

CROSPOVIDONE, UNSPECIFIED ORAL TABLET, FOR SUSPENSION 125 MG

CROSPOVIDONE, UNSPECIFIED ORAL TABLET, MULTILAYER, EXTENDED 
RELEASE

5 MG

CROSPOVIDONE, UNSPECIFIED ORAL TABLET, ORALLY DISINTEGRATING 280 MG

CROSPOVIDONE, UNSPECIFIED ORAL TABLET, ORALLY DISINTEGRATING, 
DELAYED RELEASE

15 MG

CROSPOVIDONE, UNSPECIFIED ORAL TABLET, REPEAT ACTION 10 MG

CROSPOVIDONE, UNSPECIFIED ORAL TABLET, SUSTAINED ACTION 144 MG

CROSPOVIDONE, UNSPECIFIED ORAL TABLET, SUSTAINED ACTION, COATED 15.4 MG

CROSPOVIDONE, UNSPECIFIED ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

5 MG

CROSPOVIDONE, UNSPECIFIED SUBLINGUAL TABLET 24.87 MG

CROSPOVIDONE, UNSPECIFIED SUBLINGUAL TABLET 26.81 mg

CROSPOVIDONE, UNSPECIFIED SUBLINGUAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, BUCCAL

16 MG

CROSPOVIDONE, UNSPECIFIED VAGINAL TABLET 50 MG

CRYSTAL GUM ORAL TABLET 17 MG

CUTINA ORAL TABLET, EXTENDED RELEASE 50 MG

CUTINA SUBLINGUAL TABLET 1.6 MG

CYSTEINE HYDROCHLORIDE ORAL TABLET, EXTENDED RELEASE 16 MG
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CYSTEINE HYDROCHLORIDE ORAL TABLET, FILM COATED, EXTENDED 
RELEASE

12 MG

CYSTEINE HYDROCHLORIDE ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

16.2 MG

CYSTEINE HYDROCHLORIDE 
ANHYDROUS

ORAL TABLET, EXTENDED RELEASE 12.5 MG

D&C BLUE NO. 1 LAKE ORAL TABLET 15.4 MG

D&C BLUE NO. 1--ALUMINUM LAKE ORAL TABLET 3.6 MG

D&C BLUE NO. 2 LAKE ORAL TABLET 0.24 MG

D&C BLUE NO. 2 LAKE ORAL TABLET, COATED 0.008 MG

D&C BLUE NO. 9 ORAL TABLET, COATED 0.013 MG

D&C GREEN NO. 5 ORAL TABLET 0.015 MG

D&C RED NO. 27 ORAL TABLET 1 MG

D&C RED NO. 27 ORAL TABLET, DELAYED RELEASE 0.7 MG

D&C RED NO. 27 ORAL TABLET, EXTENDED RELEASE 1.43 MG

D&C RED NO. 27 ALUMINUM LAKE ORAL TABLET 0.69 MG

D&C RED NO. 27 ALUMINUM LAKE ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

1.25 MG

D&C RED NO. 27 ALUMINUM LAKE ORAL TABLET, DELAYED RELEASE 0.6 MG

D&C RED NO. 27 ALUMINUM LAKE ORAL TABLET, EXTENDED RELEASE 0.54 MG

D&C RED NO. 27 ALUMINUM LAKE ORAL TABLET, FILM COATED 0.33 MG

D&C RED NO. 27 LAKE ORAL TABLET 0.4 MG

D&C RED NO. 3 LAKE (DELISTED) ORAL TABLET 0.5 MG

D&C RED NO. 3 LAKE (DELISTED) SUBLINGUAL TABLET 0.005 MG

D&C RED NO. 30 ORAL TABLET 2.21 MG

D&C RED NO. 30 ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

1.46 MG

D&C RED NO. 30 ORAL TABLET, CHEWABLE 0.7 MG

D&C RED NO. 30 ORAL TABLET, COATED 1.16 MG

D&C RED NO. 30 ORAL TABLET, EXTENDED RELEASE 0.1 MG

D&C RED NO. 30 ORAL TABLET, FILM COATED 290 MG

D&C RED NO. 30 LAKE ORAL TABLET 2.5 MG

D&C RED NO. 30 LAKE ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

5 MG

D&C RED NO. 30 LAKE ORAL TABLET, COATED 0.34 MG

D&C RED NO. 30 LAKE ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

0.04 MG

D&C RED NO. 30 LAKE ORAL TABLET, ENTERIC COATED PARTICLES 0.8 MG

D&C RED NO. 30 LAKE ORAL TABLET, EXTENDED RELEASE 0.1 MG

D&C RED NO. 30 LAKE ORAL TABLET, FILM COATED 0.064 MG

D&C RED NO. 30 LAKE ORAL TABLET, SUSTAINED ACTION 0.025 MG

D&C RED NO. 33 ORAL TABLET 0.29 MG

D&C RED NO. 33 ORAL TABLET, COATED 0.002 MG

D&C RED NO. 33 LAKE ORAL TABLET 0.3 MG

D&C RED NO. 40 LAKE ORAL TABLET 0.2 MG

D&C RED NO. 6 ORAL TABLET, EXTENDED RELEASE 0.2 MG

D&C RED NO. 6 BARIUM LAKE ORAL TABLET 0.38 MG

D&C RED NO. 6 LAKE ORAL TABLET 1.5 MG

D&C RED NO. 7 ORAL TABLET 0.5 MG

D&C RED NO. 7 ORAL TABLET, CHEWABLE 0.4 MG

D&C RED NO. 7 ORAL TABLET, FILM COATED 0.16 MG

D&C RED NO. 7 SUBLINGUAL TABLET 0.005 MG

D&C RED NO. 7 LAKE ORAL TABLET 0.6 MG

D&C RED NO. 7 LAKE ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

0.5 MG

D&C VIOLET NO. 2 LAKE ORAL TABLET 0.11 MG
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D&C YELLOW NO. 10 ORAL TABLET 80 MG

D&C YELLOW NO. 10 ORAL TABLET (IMMED./COMP. RELEASE), 
COATED

0.1 MG

D&C YELLOW NO. 10 ORAL TABLET, CHEWABLE 0.3 MG

D&C YELLOW NO. 10 ORAL TABLET, COATED 2.5 MG

D&C YELLOW NO. 10 ORAL TABLET, DELAYED ACTION 0.11 MG

D&C YELLOW NO. 10 ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

1.9 MG

D&C YELLOW NO. 10 ORAL TABLET, EXTENDED RELEASE 2.5 MG

D&C YELLOW NO. 10 ORAL TABLET, FILM COATED 120 MG

D&C YELLOW NO. 10 ORAL TABLET, SUSTAINED ACTION 2.01 MG

D&C YELLOW NO. 10 SUBLINGUAL TABLET 0.23 MG

D&C YELLOW NO. 10 ALUMINUM LAKE ORAL TABLET 1.5 mg

D&C YELLOW NO. 10 LAKE ORAL TABLET 6.52 MG

D&C YELLOW NO. 10 LAKE ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

0.1 MG

D&C YELLOW NO. 10 LAKE ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

3 MG

D&C YELLOW NO. 10 LAKE ORAL TABLET, COATED 3.68 MG

D&C YELLOW NO. 10 LAKE ORAL TABLET, EXTENDED RELEASE 0.44 MG

D&C YELLOW NO. 10 LAKE ORAL TABLET, ORALLY DISINTEGRATING 0.84 MG

D&C YELLOW NO. 10 LAKE ORAL TABLET, SUSTAINED ACTION 1.32 MG

D&C YELLOW NO. 10 LAKE SUBLINGUAL TABLET 0.15 MG

D&C YELLOW NO. 10--ALUMINUM 
LAKE

ORAL TABLET 12.5 MG

D&C YELLOW NO. 10--ALUMINUM 
LAKE

ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

2 MG

D&C YELLOW NO. 10--ALUMINUM 
LAKE

ORAL TABLET, COATED 0.21 MG

D&C YELLOW NO. 10--ALUMINUM 
LAKE

ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

0.05 MG

D&C YELLOW NO. 10--ALUMINUM 
LAKE

ORAL TABLET, DISPERSIBLE 0.13 MG

D&C YELLOW NO. 10--ALUMINUM 
LAKE

ORAL TABLET, EXTENDED RELEASE 2.82 MG

D&C YELLOW NO. 10--ALUMINUM 
LAKE

ORAL TABLET, FILM COATED 0.4 MG

D&C YELLOW NO. 10--ALUMINUM 
LAKE

ORAL TABLET, FILM COATED 3.2 mg

D&C YELLOW NO. 10--ALUMINUM 
LAKE

ORAL TABLET, SUSTAINED ACTION 2.33 MG

D&C YELLOW NO. 10--ALUMINUM 
LAKE

ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

0.16 MG

D&C YELLOW NO. 10--ALUMINUM 
LAKE

ORAL TABLET, SUSTAINED RELEASE, FILM 
COATED

0.8 MG

D&C YELLOW NO. 10--ALUMINUM 
LAKE

SUBLINGUAL TABLET 0.18 MG

D&C YELLOW NO. 10-ALUMINUM 
LAKE

ORAL TABLET 2 MG

D&C YELLOW NO. 10-ALUMINUM 
LAKE

ORAL TABLET, EXTENDED RELEASE 1.33 MG

D&C YELLOW NO. 5--ALUMINUM LAKE ORAL TABLET 2.69 MG

D&C YELLOW NO. 5--ALUMINUM LAKE ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

0.29 MG

D&C YELLOW NO. 5--ALUMINUM LAKE ORAL TABLET, FILM COATED 0.59 MG

D&C YELLOW NO. 6 LAKE ORAL TABLET 0.5 MG

D&C YELLOW NO. 6 LAKE SUBLINGUAL TABLET 0.01 MG
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DEXTRATES ORAL TABLET 218.7 MG

DEXTRATES ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

2494 MG

DEXTRATES ORAL TABLET, CHEWABLE 867.5 MG

DEXTRATES ORAL TABLET, ORALLY DISINTEGRATING 77.76 MG

DEXTRATES ORAL TABLET, SUSTAINED ACTION 108.5 MG

DEXTRATES ORAL TABLET, UNCOATED, LOZENGE 598.8 MG

DEXTRATES TRANSMUCOSAL TABLET, UNCOATED, LOZENGE 1840 MG

DEXTRIN ORAL TABLET 5.2 MG

DEXTRIN ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

9.25 MG

DEXTROSE MONOHYDRATE ORAL TABLET 5.32 MG

DEXTROSE MONOHYDRATE ORAL TABLET, EXTENDED RELEASE 46.2 MG

DEXTROSE, UNSPECIFIED FORM ORAL TABLET 183.66 MG

DEXTROSE, UNSPECIFIED FORM ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

398 MG

DEXTROSE, UNSPECIFIED FORM ORAL TABLET, EXTENDED RELEASE 103.95 MG

DEXTROSE, UNSPECIFIED FORM ORAL TABLET, ORALLY DISINTEGRATING 1.2 MG

DEXTROSE, UNSPECIFIED FORM ORAL TABLET, SUSTAINED ACTION 2 MG

DEXTROSE, UNSPECIFIED FORM ORAL TABLET, UNCOATED, TROCHE 903.5 MG

DEXTROSE, UNSPECIFIED FORM SUBLINGUAL TABLET 115.78 MG

DIACETYLATED MONOGLYCERIDES ORAL TABLET 9.08 MG

DIACETYLATED MONOGLYCERIDES ORAL TABLET, COATED 0.63 MG

DIACETYLATED MONOGLYCERIDES ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

5.17 MG

DIACETYLATED MONOGLYCERIDES ORAL TABLET, DELAYED RELEASE 1.84 MG

DIACETYLATED MONOGLYCERIDES ORAL TABLET, FILM COATED 2.1 MG

DIACETYLATED MONOGLYCERIDES ORAL TABLET, SUSTAINED ACTION 2.48 MG

DIATOMACEOUS EARTH ORAL TABLET 5 MG

DIATOMACEOUS EARTH ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

2 MG

DIATOMACEOUS EARTH ORAL TABLET, COATED 7.2 MG

DIATOMACEOUS EARTH ORAL TABLET, SUSTAINED ACTION 4.16 MG

DIBASIC CALCIUM PHOSPHATE 
DIHYDRATE

ORAL TABLET 66.57 MG

DIBASIC CALCIUM PHOSPHATE 
DIHYDRATE

ORAL TABLET 603.48 MG

DIBASIC CALCIUM PHOSPHATE 
DIHYDRATE

ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

336.96 MG

DIBASIC CALCIUM PHOSPHATE 
DIHYDRATE

ORAL TABLET, CHEWABLE 53 MG

DIBASIC CALCIUM PHOSPHATE 
DIHYDRATE

ORAL TABLET, COATED 488.7 MG

DIBASIC CALCIUM PHOSPHATE 
DIHYDRATE

ORAL TABLET, DELAYED RELEASE 236.3 MG

DIBASIC CALCIUM PHOSPHATE 
DIHYDRATE

ORAL TABLET, EXTENDED RELEASE 518.2 MG

DIBASIC CALCIUM PHOSPHATE 
DIHYDRATE

ORAL TABLET, FILM COATED 635.5 MG

DIBASIC CALCIUM PHOSPHATE 
DIHYDRATE

ORAL TABLET, SUSTAINED ACTION 189 MG

DIBUTYL SEBACATE ORAL TABLET 6 MG

DIBUTYL SEBACATE ORAL TABLET, EXTENDED RELEASE 17.36 MG

DIBUTYL SEBACATE ORAL TABLET, SUSTAINED ACTION 1.11 MG

DIETHYL PHTHALATE ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

0.5 MG
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DIETHYL PHTHALATE ORAL TABLET, COATED 1.25 MG

DIETHYL PHTHALATE ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

16.8 MG

DIETHYL PHTHALATE ORAL TABLET, DELAYED RELEASE 1.58 MG

DIETHYL PHTHALATE ORAL TABLET, EXTENDED RELEASE 6.63 MG

DIETHYL PHTHALATE ORAL TABLET, FILM COATED 2.3 MG

DIETHYL PHTHALATE ORAL TABLET, SUSTAINED ACTION 12 MG

DIHYDROXYALUMINUM SODIUM 
CARBONATE

ORAL TABLET 7.2 MG

DIHYDROXYALUMINUM SODIUM 
CARBONATE

ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

1350 MG

DIISOPROPYLBENZOTHIAZYL-2-
SULFENAMIDE

ORAL TABLET 77 MG

DIMETHICONE 100 ORAL TABLET, FILM COATED 2.5 MG

DIMETHICONOL/
TRIMETHYLSILOXYSILICATE 
CROSSPOLYMER (40/60 W/W; 
1000000 PA.S)

ORAL TABLET, SUSTAINED ACTION 1.14 MG

DIMETHYL PHTHALATE ORAL TABLET, SUSTAINED ACTION 0.41 MG

DIMETHYLAMINOETHYL 
METHACRYLATE - BUTYL 
METHACRYLATE - METHYL 
METHACRYLATE COPOLYMER

ORAL TABLET 12.893 MG

DIMETHYLAMINOETHYL 
METHACRYLATE - BUTYL 
METHACRYLATE - METHYL 
METHACRYLATE COPOLYMER

ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

100 MG

DIMETHYLAMINOETHYL 
METHACRYLATE - BUTYL 
METHACRYLATE - METHYL 
METHACRYLATE COPOLYMER

ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

4.57 MG

DIMETHYLAMINOETHYL 
METHACRYLATE - BUTYL 
METHACRYLATE - METHYL 
METHACRYLATE COPOLYMER

ORAL TABLET, DELAYED ACTION 2.16 MG

DIMETHYLAMINOETHYL 
METHACRYLATE - BUTYL 
METHACRYLATE - METHYL 
METHACRYLATE COPOLYMER

ORAL TABLET, EXTENDED RELEASE 28 MG

DIMETHYLAMINOETHYL 
METHACRYLATE - BUTYL 
METHACRYLATE - METHYL 
METHACRYLATE COPOLYMER

ORAL TABLET, FILM COATED 7.2 MG

DIMETHYLAMINOETHYL 
METHACRYLATE - BUTYL 
METHACRYLATE - METHYL 
METHACRYLATE COPOLYMER

ORAL TABLET, ORALLY DISINTEGRATING 214.28 MG

DIMETHYLAMINOETHYL 
METHACRYLATE - BUTYL 
METHACRYLATE - METHYL 
METHACRYLATE COPOLYMER

ORAL TABLET, SUSTAINED ACTION 3.96 MG

DOCUSATE SODIUM ORAL TABLET 11 MG

DOCUSATE SODIUM ORAL TABLET (IMMED./COMP. RELEASE), 
COATED

0.5 MG

DOCUSATE SODIUM ORAL TABLET, COATED 0.006 MG

DOCUSATE SODIUM ORAL TABLET, FILM COATED 0.5 MG
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DOCUSATE SODIUM ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

0.03 MG

DOCUSATE SODIUM/SODIUM 
BENZOATE

ORAL TABLET 8 MG

DOCUSATE SODIUM/SODIUM 
BENZOATE

ORAL TABLET, FILM COATED 3 MG

DRI KLEAR ORAL TABLET 1.5 MG

DRI KLEAR 042 ORAL TABLET 18 MG

DRI KLEAR 042 ORAL TABLET, COATED 10 MG

DRI KLEAR 042 ORAL TABLET, FILM COATED 5.67 MG

DRI KLEAR LV 609527 ORAL TABLET, FILM COATED 2.26 MG

DRY FLO ORAL TABLET 27.5 MG

DRY-CLEAR LV ORAL TABLET 19.94 MG

DUSTING POWDER ORAL TABLET, COATED 22 MG

DYE BLACK LB-1171 ORAL TABLET 1.55 MG

DYE BLACK LB-442 ORAL TABLET 0.33 MG

DYE BLACK LB-9972 ORAL TABLET 0.19 MG

DYE BLUE LAKE BLEND LB-1245 ORAL TABLET 0.26 MG

DYE BLUE LAKE BLEND LB-1939 ORAL TABLET, ORALLY DISINTEGRATING 0.4 MG

DYE BLUE LAKE BLEND LB-332 ORAL TABLET 0.11 MG

DYE BLUE LAKOLENE ORAL TABLET 0.12 MG

DYE BLUE LB-781 ORAL TABLET 2 MG

DYE BROWN LAKE ORAL TABLET 0.17 MG

DYE BROWN LAKE BLEND ORAL TABLET 0.26 MG

DYE BROWN LAKE BLEND LB-1685 ORAL TABLET 0.45 MG

DYE BROWN LAKE BLEND LB-1792 ORAL TABLET 0.22 MG

DYE BROWN LB-464 ORAL TABLET 1.3 MG

DYE BURNT UMBER ORAL TABLET, FILM COATED 0.06 MG

DYE CARMINE 09349 ORAL TABLET, FILM COATED 0.3 MG

DYE CHROMA-TERIC DEB-5037-ORE ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

10 MG

DYE CHROMA-TERIC YELLOW 
T3277-YE

ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

30.54 MG

DYE CHROMA-TONE ORAL TABLET, FILM COATED 1.53 MG

DYE CHROMA-TONE PDDB-8906W ORAL TABLET 6 MG

DYE CHROMA-TONE-P DDB-8746-OR ORAL TABLET 11.9 MG

DYE DC RED LAKE ORAL TABLET 2.4 MG

DYE DC RED LB NO. 9570 ORAL TABLET 0.85 MG

DYE DC RED LB WJ-9570 ORAL TABLET 0.56 MG

DYE DIOLACK 00F32892 YELLOW ORAL TABLET 2.8 MG

DYE EMERALD GREEN LB ORAL TABLET 0.05 MG

DYE EMERALD GREEN LB-9207 ORAL TABLET 0.44 MG

DYE FDC BLACK LB260 ORAL TABLET 3 MG

DYE FDC BLUE NO. 40 HT LAKE ORAL TABLET 0.23 MG

DYE FDC BROWN R LB-56069 ORAL TABLET 0.2 MG

DYE FDC GREEN LB-3323 ORAL TABLET 1.65 MG

DYE FDC GREEN LB-9583 ORAL TABLET 0.23 MG

DYE FDC LB483 ORAL TABLET 0.28 MG

DYE FDC ORANGE LB-452 ORAL TABLET 0.54 MG

DYE FDC PURPLE LB-694 ORAL TABLET 0.25 MG

DYE FDC PURPLE LB588 ORAL TABLET 0.2 MG

DYE GREEN 70363 ORAL TABLET 1.05 MG

DYE GREEN AL LB-265 ORAL TABLET 0.64 MG

DYE GREEN ALUMINUM LB ORAL TABLET 8 MG

DYE GREEN LAKE BLEND LB-1236 ORAL TABLET 0.35 MG

DYE GREEN LAKE BLEND LB-1441 ORAL TABLET 1.32 MG
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DYE GREEN LAKE BLEND LB-1644 ORAL TABLET 0.26 MG

DYE GREEN LAKE BLEND LB-333 ORAL TABLET 0.11 MG

DYE GREEN LB ORAL TABLET 0.4 MG

DYE GREEN LB-1594 ORAL TABLET 0.75 MG

DYE GREEN LB-1616 ORAL TABLET 0.94 MG

DYE GREEN LB-279 ORAL TABLET 2 MG

DYE GREEN LB-482 ORAL TABLET 1.27 MG

DYE GREEN LB-555 ORAL TABLET 0.44 MG

DYE GREEN LB-603 ORAL TABLET 0.7 MG

DYE GREEN LB-820 ORAL TABLET 0.6 MG

DYE GREEN LB-883 ORAL TABLET 0.6 MG

DYE GREEN PB-1543 ORAL TABLET 0.02 MG

DYE GREEN PB-1763 ORAL TABLET, EXTENDED RELEASE 1 MG

DYE LAVENDER LAKE BLEND LB-1603 ORAL TABLET 0.66 MG

DYE LAVENDER LB-1356 ORAL TABLET 0.03 MG

DYE MINT GREEN ORAL TABLET 0.006 MG

DYE MINT GREEN ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

0.075 MG

DYE OCHRE 3506 ORAL TABLET 0.76 MG

DYE OCHRE 3506 ORAL TABLET, COATED 0.29 MG

DYE ORANGE 54172 ORAL TABLET 6.6 MG

DYE ORANGE LAKE BLEND 3810 ORAL TABLET 0.45 MG

DYE ORANGE LAKE BLEND LB-1439 ORAL TABLET 0.22 MG

DYE ORANGE LAKE BLEND LB-1944 ORAL TABLET 0.25 MG

DYE ORANGE LB-1387 ORAL TABLET 0.5 MG

DYE ORANGE LB-1387 ORAL TABLET, SUSTAINED ACTION 0.4 MG

DYE ORANGE LB-715 ORAL TABLET 4.8 MG

DYE ORANGE PB-1657 ORAL TABLET, EXTENDED RELEASE 0.7 MG

DYE ORANGE PB-2148 ORAL TABLET 0.16 MG

DYE PINK ORAL TABLET 0.3 MG

DYE PINK ORAL TABLET, DELAYED ACTION 7.93 MG

DYE PURPLE LB-1902 ORAL TABLET, SUSTAINED ACTION 0.8 MG

DYE PURPLE LB-562 ORAL TABLET 0.81 MG

DYE PURPLE LB-639 ORAL TABLET 0.084 MG

DYE PURPLE LB-694 ORAL TABLET 0.13 MG

DYE RED COTOLENE-P ORAL TABLET 20.7 MG

DYE RED LAKE BLEND 6053-R ORAL TABLET 0.6 MG

DYE RED PB-1595 ORAL TABLET 0.8 MG

DYE SALMON LB-1668 ORAL TABLET 0.2 MG

DYE SPECTRASPRAY BLUE 50726 ORAL TABLET, EXTENDED RELEASE 3.66 MG

DYE TAN PB-1388 ORAL TABLET 0.05 MG

DYE TAN PB-1388 ORAL TABLET, FILM COATED 0.75 MG

DYE TURQUOISE LB-1430 ORAL TABLET 0.035 MG

DYE VIOLET ORAL TABLET 0.4 MG

DYE WHITE COTOLENE-P ORAL TABLET 10.35 MG

DYE YELLOW 70362 ORAL TABLET 2.8 MG

DYE YELLOW LAKE BLEND LB-1769 ORAL TABLET 0.13 MG

DYE YELLOW LAKE BLEND LB-1769 ORAL TABLET, CHEWABLE 0.4 MG

DYE YELLOW LB 104 ORAL TABLET 0.22 MG

DYE YELLOW LB 9706 ORAL TABLET 0.44 MG

DYE YELLOW LB-111 ORAL TABLET 0.6 MG

DYE YELLOW LB-1577 ORAL TABLET 5 MG

DYE YELLOW LB-1637 ORAL TABLET 0.2 MG

DYE YELLOW LB-282 ORAL TABLET 0.1 MG

DYE YELLOW PB-1381 ORAL TABLET 0.2 MG

DYE YELLOW PB1345 ORAL TABLET 0.5 MG
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DYE YELLOW WD-2014 ORAL TABLET 3.07 MG

EDETATE CALCIUM DISODIUM ORAL TABLET 4 MG

EDETATE CALCIUM DISODIUM ORAL TABLET, FILM COATED 0.4 MG

EDETATE CALCIUM DISODIUM ORAL TABLET, ORALLY DISINTEGRATING 0.78 MG

EDETATE DISODIUM ORAL TABLET 4 MG

EDETATE DISODIUM ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

0.25 MG

EDETATE DISODIUM ORAL TABLET, COATED 0.21 MG

EDETATE DISODIUM ORAL TABLET, DELAYED ACTION 100 MG

EDETATE DISODIUM ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

100 MG

EDETATE DISODIUM ORAL TABLET, EFFERVESCENT, FOR 
SOLUTION

0.9 MG

EDETATE DISODIUM ORAL TABLET, EXTENDED RELEASE 5 MG

EDETATE DISODIUM ORAL TABLET, FILM COATED 4 MG

EDETATE DISODIUM ORAL TABLET, ORALLY DISINTEGRATING 3 MG

EDETATE SODIUM ORAL TABLET 5 MG

EDETIC ACID ORAL TABLET 4 MG

EDETIC ACID ORAL TABLET, FILM COATED 0.2 MG

EGG PHOSPHOLIPIDS ORAL TABLET 48 MG

EIDERDOWN SOAP ORAL TABLET, REPEAT ACTION 0.39 MG

EIDERDOWN SOAP ORAL TABLET, SUSTAINED ACTION 0.23 MG

ETHYL ACRYLATE AND METHYL 
METHACRYLATE COPOLYMER (2:1; 
600000 MW)

ORAL TABLET, EXTENDED RELEASE 27.5 MG

ETHYL ACRYLATE AND METHYL 
METHACRYLATE COPOLYMER (2:1; 
750000 MW)

ORAL TABLET 25 MG

ETHYL ACRYLATE AND METHYL 
METHACRYLATE COPOLYMER (2:1; 
750000 MW)

ORAL TABLET, COATED 66 MG

ETHYL ACRYLATE AND METHYL 
METHACRYLATE COPOLYMER (2:1; 
750000 MW)

ORAL TABLET, CONTROLLED RELEASE 56.2 MG

ETHYL ACRYLATE AND METHYL 
METHACRYLATE COPOLYMER (2:1; 
750000 MW)

ORAL TABLET, EXTENDED RELEASE 96.5 MG

ETHYL ACRYLATE AND METHYL 
METHACRYLATE COPOLYMER (2:1; 
750000 MW)

ORAL TABLET, SUSTAINED ACTION 0.35 MG

ETHYL ACRYLATE AND METHYL 
METHACRYLATE COPOLYMER (2:1; 
750000 MW)

ORAL TABLET, SUSTAINED ACTION, COATED 30 MG

ETHYL ACRYLATE AND METHYL 
METHACRYLATE COPOLYMER (2:1; 
750000 MW)

ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

10 MG

ETHYL VANILLIN ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

0.14 MG

ETHYLCELLULOSE (10 MPA.S) ORAL TABLET 2.21 MG

ETHYLCELLULOSE (10 MPA.S) ORAL TABLET, EXTENDED RELEASE 99 MG

ETHYLCELLULOSE (100 MPA.S) ORAL TABLET, EXTENDED RELEASE 176 MG

ETHYLCELLULOSE (20 MPA.S) ORAL TABLET, EXTENDED RELEASE 28.3 MG

ETHYLCELLULOSE (4 MPA.S) ORAL TABLET 2 MG

ETHYLCELLULOSE (45 MPA.S) ORAL TABLET, CONTROLLED RELEASE 24 MG

ETHYLCELLULOSE (50 MPA.S) ORAL TABLET, EXTENDED RELEASE 78.9 MG

ETHYLCELLULOSE (7 MPA.S) ORAL TABLET 188.8 MG

ETHYLCELLULOSE (7 MPA.S) ORAL TABLET, EXTENDED RELEASE 81 MG
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ETHYLCELLULOSE DISPERSION TYPE B ORAL TABLET, EXTENDED RELEASE 26.4 MG

ETHYLCELLULOSE, UNSPECIFIED ORAL TABLET 60.4 MG

ETHYLCELLULOSE, UNSPECIFIED ORAL TABLET 120.8 MG

ETHYLCELLULOSE, UNSPECIFIED ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

8.8 MG

ETHYLCELLULOSE, UNSPECIFIED ORAL TABLET, COATED 20 MG

ETHYLCELLULOSE, UNSPECIFIED ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

53.8 MG

ETHYLCELLULOSE, UNSPECIFIED ORAL TABLET, DELAYED RELEASE 2.33 MG

ETHYLCELLULOSE, UNSPECIFIED ORAL TABLET, DELAYED RELEASE 3.61 MG

ETHYLCELLULOSE, UNSPECIFIED ORAL TABLET, EXTENDED RELEASE 240 MG

ETHYLCELLULOSE, UNSPECIFIED ORAL TABLET, EXTENDED RELEASE 300 MG

ETHYLCELLULOSE, UNSPECIFIED ORAL TABLET, FILM COATED 83 MG

ETHYLCELLULOSE, UNSPECIFIED ORAL TABLET, ORALLY DISINTEGRATING 35.28 MG

ETHYLCELLULOSE, UNSPECIFIED ORAL TABLET, SUSTAINED ACTION 308.8 MG

ETHYLCELLULOSE, UNSPECIFIED ORAL TABLET, SUSTAINED ACTION, COATED 15.15 MG

ETHYLCELLULOSE, UNSPECIFIED ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

52.5 MG

ETHYLCELLULOSE, UNSPECIFIED VAGINAL TABLET 50 MG

EUDRAGIT L 30 D ORAL TABLET, DELAYED ACTION 19.859 mg

EUDRAGIT L 30 D ORAL TABLET, DELAYED RELEASE 40.44 MG

FD&C BLUE NO. 1 ORAL TABLET 20 MG

FD&C BLUE NO. 1 ORAL TABLET, COATED 0.52 MG

FD&C BLUE NO. 1 ORAL TABLET, DELAYED ACTION 0.037 MG

FD&C BLUE NO. 1 ORAL TABLET, EXTENDED RELEASE 1.36 MG

FD&C BLUE NO. 1 ORAL TABLET, FILM COATED 0.16 MG

FD&C BLUE NO. 1 SUBLINGUAL TABLET 0.03 MG

FD&C BLUE NO. 1-ALUMINUM LAKE ORAL TABLET 1 MG

FD&C BLUE NO. 1-ALUMINUM LAKE ORAL TABLET 1.5 mg

FD&C BLUE NO. 1-ALUMINUM LAKE ORAL TABLET 360 MG

FD&C BLUE NO. 1-ALUMINUM LAKE ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

0.18 MG

FD&C BLUE NO. 1-ALUMINUM LAKE ORAL TABLET, COATED 0.14 MG

FD&C BLUE NO. 1-ALUMINUM LAKE ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

0.03 MG

FD&C BLUE NO. 1-ALUMINUM LAKE ORAL TABLET, EXTENDED RELEASE 0.63 MG

FD&C BLUE NO. 1-ALUMINUM LAKE ORAL TABLET, EXTENDED RELEASE 1.67 MG

FD&C BLUE NO. 1-ALUMINUM LAKE ORAL TABLET, EXTENDED RELEASE 2 mg

FD&C BLUE NO. 1-ALUMINUM LAKE ORAL TABLET, FILM COATED 8 MG

FD&C BLUE NO. 1-ALUMINUM LAKE ORAL TABLET, ORALLY DISINTEGRATING 0.1 MG

FD&C BLUE NO. 1-ALUMINUM LAKE ORAL TABLET, ORALLY DISINTEGRATING 0.8 MG

FD&C BLUE NO. 1-ALUMINUM LAKE ORAL TABLET, SUSTAINED ACTION 2 MG

FD&C BLUE NO. 2 BUCCAL TABLET 0.008 MG

FD&C BLUE NO. 2 ORAL TABLET 21 MG

FD&C BLUE NO. 2 ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

0.25 MG

FD&C BLUE NO. 2 ORAL TABLET, COATED 24.12 MG

FD&C BLUE NO. 2 ORAL TABLET, DELAYED ACTION 0.4 MG

FD&C BLUE NO. 2 ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

0.2 MG

FD&C BLUE NO. 2 ORAL TABLET, EXTENDED RELEASE 2.78 MG

FD&C BLUE NO. 2 ORAL TABLET, FILM COATED 0.9 MG

FD&C BLUE NO. 2 ORAL TABLET, FILM COATED, EXTENDED 
RELEASE

0.57 MG

FD&C BLUE NO. 2 ORAL TABLET, SUSTAINED ACTION 0.6 MG

FD&C BLUE NO. 2--ALUMINUM LAKE ORAL TABLET 9 MG
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FD&C BLUE NO. 2--ALUMINUM LAKE ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

1.81 MG

FD&C BLUE NO. 2--ALUMINUM LAKE ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

1.25 MG

FD&C BLUE NO. 2--ALUMINUM LAKE ORAL TABLET, COATED 0.75 MG

FD&C BLUE NO. 2--ALUMINUM LAKE ORAL TABLET, CONTROLLED RELEASE 0.55 MG

FD&C BLUE NO. 2--ALUMINUM LAKE ORAL TABLET, DELAYED ACTION 0.2 MG

FD&C BLUE NO. 2--ALUMINUM LAKE ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

0.05 MG

FD&C BLUE NO. 2--ALUMINUM LAKE ORAL TABLET, DELAYED RELEASE 0.19 MG

FD&C BLUE NO. 2--ALUMINUM LAKE ORAL TABLET, EXTENDED RELEASE 1.25 MG

FD&C BLUE NO. 2--ALUMINUM LAKE ORAL TABLET, EXTENDED RELEASE 2 mg

FD&C BLUE NO. 2--ALUMINUM LAKE ORAL TABLET, FILM COATED 1.25 MG

FD&C BLUE NO. 2--ALUMINUM LAKE ORAL TABLET, ORALLY DISINTEGRATING 4.7 MG

FD&C BLUE NO. 2--ALUMINUM LAKE ORAL TABLET, SUSTAINED ACTION 7 MG

FD&C GREEN NO. 3 ORAL TABLET 10 MG

FD&C GREEN NO. 3 ORAL TABLET, COATED 0.005 MG

FD&C RED NO. 3 ORAL TABLET 2.2 MG

FD&C RED NO. 3 ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

0.05 MG

FD&C RED NO. 3 ORAL TABLET, COATED 0.5 MG

FD&C RED NO. 3 ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

0.005 MG

FD&C RED NO. 3 ORAL TABLET, EXTENDED RELEASE 0.03 MG

FD&C RED NO. 3 ORAL TABLET, FILM COATED 0.004 MG

FD&C RED NO. 40 BUCCAL TABLET 0.006 MG

FD&C RED NO. 40 ORAL TABLET 2.22 MG

FD&C RED NO. 40 ORAL TABLET (IMMED./COMP. RELEASE), 
COATED

0.1 MG

FD&C RED NO. 40 ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

40 MG

FD&C RED NO. 40 ORAL TABLET, DELAYED ACTION 0.45 MG

FD&C RED NO. 40 ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

0.043 MG

FD&C RED NO. 40 ORAL TABLET, DELAYED RELEASE 0.09 MG

FD&C RED NO. 40 ORAL TABLET, EXTENDED RELEASE 2.34 MG

FD&C RED NO. 40 ORAL TABLET, FILM COATED 0.028 MG

FD&C RED NO. 40 ORAL TABLET, FILM COATED, EXTENDED 
RELEASE

0.19 MG

FD&C RED NO. 40 SUBLINGUAL TABLET 0.004 MG

FD&C RED NO. 40--ALUMINUM LAKE ORAL TABLET 21.25 MG

FD&C RED NO. 40--ALUMINUM LAKE ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

3.5 MG

FD&C RED NO. 40--ALUMINUM LAKE ORAL TABLET, DELAYED ACTION 0.6 MG

FD&C RED NO. 40--ALUMINUM LAKE ORAL TABLET, EXTENDED RELEASE 21.25 MG

FD&C RED NO. 40--ALUMINUM LAKE ORAL TABLET, FILM COATED 2.5 MG

FD&C RED NO. 40--ALUMINUM LAKE ORAL TABLET, SUSTAINED ACTION 0.4 MG

FD&C RED NO. 40--ALUMINUM LAKE SUBLINGUAL TABLET 0.59 MG

FD&C YELLOW NO. 5 BUCCAL/SUBLINGUAL TABLET 0.11 MG

FD&C YELLOW NO. 5 ORAL TABLET 180 MG

FD&C YELLOW NO. 5 ORAL TABLET, COATED 7.93 MG

FD&C YELLOW NO. 5 ORAL TABLET, EXTENDED RELEASE 1.33 MG

FD&C YELLOW NO. 5 ORAL TABLET, FILM COATED 1.68 MG

FD&C YELLOW NO. 5 ORAL TABLET, SUSTAINED ACTION 0.11 MG

FD&C YELLOW NO. 5 ORAL TABLET, SUSTAINED ACTION, COATED 0.76 MG

FD&C YELLOW NO. 5 SUBLINGUAL TABLET 0.1 MG
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FD&C YELLOW NO. 5--ALUMINUM 
LAKE

ORAL TABLET 33 MG

FD&C YELLOW NO. 5--ALUMINUM 
LAKE

ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

1 MG

FD&C YELLOW NO. 5--ALUMINUM 
LAKE

ORAL TABLET, COATED 0.14 MG

FD&C YELLOW NO. 5--ALUMINUM 
LAKE

ORAL TABLET, DELAYED ACTION 0.4 MG

FD&C YELLOW NO. 5--ALUMINUM 
LAKE

ORAL TABLET, EXTENDED RELEASE 2.75 mg

FD&C YELLOW NO. 5--ALUMINUM 
LAKE

ORAL TABLET, FILM COATED 0.6 MG

FD&C YELLOW NO. 5--ALUMINUM 
LAKE

ORAL TABLET, ORALLY DISINTEGRATING 1.2 MG

FD&C YELLOW NO. 5--ALUMINUM 
LAKE

SUBLINGUAL TABLET 0.03 MG

FD&C YELLOW NO. 6 ORAL TABLET 60.02 MG

FD&C YELLOW NO. 6 ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

0.3 MG

FD&C YELLOW NO. 6 ORAL TABLET, CHEWABLE 0.03 MG

FD&C YELLOW NO. 6 ORAL TABLET, COATED 3.17 MG

FD&C YELLOW NO. 6 ORAL TABLET, DELAYED ACTION 0.3 MG

FD&C YELLOW NO. 6 ORAL TABLET, DELAYED ACTION 1.5 mg

FD&C YELLOW NO. 6 ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

0.019 MG

FD&C YELLOW NO. 6 ORAL TABLET, EXTENDED RELEASE 2.87 MG

FD&C YELLOW NO. 6 ORAL TABLET, FILM COATED 1 MG

FD&C YELLOW NO. 6 ORAL TABLET, ORALLY DISINTEGRATING 1.36 MG

FD&C YELLOW NO. 6 ORAL TABLET, REPEAT ACTION 0.02 MG

FD&C YELLOW NO. 6 ORAL TABLET, SUSTAINED ACTION 1.06 MG

FD&C YELLOW NO. 6 SUBLINGUAL TABLET 0.4 MG

FD&C YELLOW NO. 6--ALUMINUM 
LAKE

BUCCAL/SUBLINGUAL TABLET 1 MG

FD&C YELLOW NO. 6--ALUMINUM 
LAKE

ORAL TABLET 6.97 MG

FD&C YELLOW NO. 6--ALUMINUM 
LAKE

ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

1.76 MG

FD&C YELLOW NO. 6--ALUMINUM 
LAKE

ORAL TABLET, COATED 0.34 MG

FD&C YELLOW NO. 6--ALUMINUM 
LAKE

ORAL TABLET, DELAYED ACTION 2.1 MG

FD&C YELLOW NO. 6--ALUMINUM 
LAKE

ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

1.4 MG

FD&C YELLOW NO. 6--ALUMINUM 
LAKE

ORAL TABLET, DELAYED RELEASE 0.03 MG

FD&C YELLOW NO. 6--ALUMINUM 
LAKE

ORAL TABLET, EXTENDED RELEASE 3.3 MG

FD&C YELLOW NO. 6--ALUMINUM 
LAKE

ORAL TABLET, FILM COATED 0.25 MG

FD&C YELLOW NO. 6--ALUMINUM 
LAKE

ORAL TABLET, SUSTAINED ACTION 2.8 MG

FD&C YELLOW NO. 6--ALUMINUM 
LAKE

SUBLINGUAL TABLET 1.6 MG

FD&C YELLOW NO. 6-ALUMINUM 
LAKE

ORAL TABLET 2.5 MG

FD&C YELLOW NO. 6-ALUMINUM 
LAKE

ORAL TABLET, DELAYED RELEASE 0.334 MG
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FD&C YELLOW NO. 6-ALUMINUM 
LAKE

ORAL TABLET, EXTENDED RELEASE 2.5 MG

FERRIC OXIDE BROWN ORAL TABLET 1.13 MG

FERRIC OXIDE GREEN ORAL TABLET, CONTROLLED RELEASE 1.8 MG

FERRIC OXIDE GREEN ORAL TABLET, EXTENDED RELEASE 1.8 MG

FERRIC OXIDE ORANGE ORAL TABLET 0.51 MG

FERRIC OXIDE ORANGE ORAL TABLET, EXTENDED RELEASE 0.079 MG

FERRIC OXIDE PINK ORAL TABLET, FILM COATED 0.039 MG

FERRIC OXIDE RED BUCCAL TABLET 0.4 MG

FERRIC OXIDE RED ORAL TABLET 13 MG

FERRIC OXIDE RED ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

1 MG

FERRIC OXIDE RED ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

1.5 MG

FERRIC OXIDE RED ORAL TABLET, CHEWABLE 0.5 MG

FERRIC OXIDE RED ORAL TABLET, CONTROLLED RELEASE 5.24 MG

FERRIC OXIDE RED ORAL TABLET, DELAYED ACTION 3 MG

FERRIC OXIDE RED ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

2.3 MG

FERRIC OXIDE RED ORAL TABLET, DELAYED RELEASE 1.1 MG

FERRIC OXIDE RED ORAL TABLET, EXTENDED RELEASE 4.08 MG

FERRIC OXIDE RED ORAL TABLET, FILM COATED 3 MG

FERRIC OXIDE RED ORAL TABLET, FILM COATED, EXTENDED 
RELEASE

0.1 MG

FERRIC OXIDE RED ORAL TABLET, MULTILAYER, EXTENDED 
RELEASE

0.11 MG

FERRIC OXIDE RED ORAL TABLET, ORALLY DISINTEGRATING 0.64 MG

FERRIC OXIDE RED ORAL TABLET, ORALLY DISINTEGRATING, 
DELAYED RELEASE

0.15 MG

FERRIC OXIDE RED ORAL TABLET, SUSTAINED ACTION 3 MG

FERRIC OXIDE RED ORAL TABLET, SUSTAINED ACTION, COATED 3.6 MG

FERRIC OXIDE RED ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

1.8 MG

FERRIC OXIDE RED SUBLINGUAL TABLET 1 MG

FERRIC OXIDE YELLOW BUCCAL TABLET 1 MG

FERRIC OXIDE YELLOW ORAL TABLET 7.6 MG

FERRIC OXIDE YELLOW ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

2.02 MG

FERRIC OXIDE YELLOW ORAL TABLET, CHEWABLE 0.7 mg

FERRIC OXIDE YELLOW ORAL TABLET, COATED 0.38 MG

FERRIC OXIDE YELLOW ORAL TABLET, CONTROLLED RELEASE 0.93 MG

FERRIC OXIDE YELLOW ORAL TABLET, DELAYED ACTION 0.4 MG

FERRIC OXIDE YELLOW ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

0.43 MG

FERRIC OXIDE YELLOW ORAL TABLET, DELAYED RELEASE 0.19 MG

FERRIC OXIDE YELLOW ORAL TABLET, EXTENDED RELEASE 3 MG

FERRIC OXIDE YELLOW ORAL TABLET, FILM COATED 11.5 MG

FERRIC OXIDE YELLOW ORAL TABLET, FILM COATED, EXTENDED 
RELEASE

2.42 MG

FERRIC OXIDE YELLOW ORAL TABLET, MULTILAYER, EXTENDED 
RELEASE

1.96 MG

FERRIC OXIDE YELLOW ORAL TABLET, ORALLY DISINTEGRATING 1.5 MG

FERRIC OXIDE YELLOW ORAL TABLET, SUSTAINED ACTION 3 MG

FERRIC OXIDE YELLOW ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

0.065 MG

FERRIC OXIDE YELLOW SUBLINGUAL TABLET 1 MG
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FERROSOFERRIC OXIDE ORAL TABLET 0.04 M G

FERROSOFERRIC OXIDE ORAL TABLET 0.072 MG

FERROSOFERRIC OXIDE ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

0.024 MG

FERROSOFERRIC OXIDE ORAL TABLET, CONTROLLED RELEASE 0.32 MG

FERROSOFERRIC OXIDE ORAL TABLET, DELAYED ACTION 0.12 MG

FERROSOFERRIC OXIDE ORAL TABLET, EXTENDED RELEASE 4 MG

FERROSOFERRIC OXIDE ORAL TABLET, FILM COATED 0.2 MG

FERROSOFERRIC OXIDE ORAL TABLET, FILM COATED, EXTENDED 
RELEASE

0.11 MG

FERROSOFERRIC OXIDE ORAL TABLET, SUSTAINED ACTION 0.62 MG

FERROSOFERRIC OXIDE ORAL TABLET, SUSTAINED ACTION, COATED 1.23 MG

FERROSOFERRIC OXIDE ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

0.002 MG

FERROUS FUMARATE ORAL TABLET 75 MG

FERROUS FUMARATE ORAL TABLET (IMMED./COMP. RELEASE), 
COATED

75 MG

FERROUS FUMARATE ORAL TABLET, CHEWABLE 75 MG

FILM COATING SOLUTION, AQUEOUS 
IM-163

ORAL TABLET 20 MG

FILM COATING SOLUTION, AQUEOUS 
IM-163

ORAL TABLET, FILM COATED 6.3 MG

FLAVOR ANISEED 501007 BP0551 ORAL TABLET 4 MG

FLAVOR BANANA DURAROME 860.095 
TD09.91

ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

10 MG

FLAVOR BANANA SA84 ORAL TABLET 2.5 MG

FLAVOR BANANA SA84 ORAL TABLET, CHEWABLE 2.5 MG

FLAVOR BLACK CHERRY 501027 AP0551 ORAL TABLET 0.6 MG

FLAVOR BLACK CHERRY 501027 AP0551 ORAL TABLET, CHEWABLE 1 mg

FLAVOR BLACK CURRANT 501017 ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

0.63 MG

FLAVOR BLACK CURRANT ST 6138/31 ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

1 MG

FLAVOR BLACKBERRY ORAL TABLET 0.843 mg

FLAVOR BURNT SUGAR 680537 ORAL TABLET 0.23 MG

FLAVOR BURNT SUGAR 687817 ORAL TABLET 0.23 MG

FLAVOR BURNT SUGAR 994535 ORAL TABLET 0.23 MG

FLAVOR BUTTERSCOTCH 61OO5-U ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

12 MG

FLAVOR CHERRY 461566 ORAL TABLET 0.5 mg

FLAVOR CHERRY 461566 ORAL TABLET, CHEWABLE 1.25 MG

FLAVOR CHERRY 461566 SUBLINGUAL TABLET 0.5 mg

FLAVOR CHERRY 594 S.D. ORAL TABLET 0.4 MG

FLAVOR CHERRY 594 S.D. ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

5 MG

FLAVOR CHERRY DURAROME 860.097 
TD10.91

ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

45 MG

FLAVOR CHERRY FI-8568 ORAL TABLET, ORALLY DISINTEGRATING 1.63 MG

FLAVOR CHERRY NV-1489 ORAL TABLET 9 MG

FLAVOR CINNAMON ORAL TROCHE 21 MG

FLAVOR COOL VANILLA BP18114 ORAL TABLET 20.5 MG

FLAVOR COOL VANILLA BP18257 ORAL TABLET 22.23 MG

FLAVOR CREME 46971 ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

2.5 MG

FLAVOR FRUIT GUM 912 ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

25 MG
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FLAVOR GRAPE 054158 ORAL TABLET, ORALLY DISINTEGRATING 11.4 MG

FLAVOR GRAPE 486939 ORAL TABLET, FILM COATED 0.75 MG

FLAVOR GRAPE 59.145/APO5.51 ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

1.25 MG

FLAVOR GRAPE S120 ORAL TABLET 2 MG

FLAVOR LEMON LIME SD 935 ORAL TABLET, ORALLY DISINTEGRATING 2.85 MG

FLAVOR LEMON LIME SD 935 SUBLINGUAL TABLET 1.18 MG

FLAVOR LEMON N&A 397 SUBLINGUAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, BUCCAL

2 MG

FLAVOR MASKING TAK-031431 ORAL TABLET, UNCOATED, LOZENGE 12.5 MG

FLAVOR MCP LEMON DURAMONE 
4409A

ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

44 MG

FLAVOR MCP LIME DURAMONE 6419 ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

2 MG

FLAVOR MENTHOL MINT PFC-9926 ORAL TABLET, ORALLY DISINTEGRATING 7 MG

FLAVOR MENTHOL MINT PFC-9926 ORAL TROCHE 1.2 MG

FLAVOR MENTHOL TAK-020184 ORAL TABLET, UNCOATED, LOZENGE 8.75 MG

FLAVOR MINT 501359 ORAL TABLET, ORALLY DISINTEGRATING 4 MG

FLAVOR MINT 51296 TP0551 ORAL TABLET, ORALLY DISINTEGRATING 2.5 MG

FLAVOR MINT SN027513 ORAL TABLET 1.5 MG

FLAVOR MINT SN027513 ORAL TABLET, ORALLY DISINTEGRATING 9.31 MG

FLAVOR ORANGE 501071 AP0551 ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

50 MG

FLAVOR ORANGE 501071 AP0551 ORAL TABLET, ORALLY DISINTEGRATING 5 MG

FLAVOR PEPPERMINT ORAL TABLET, ORALLY DISINTEGRATING 2.55 mg

FLAVOR PEPPERMINT 131989 ORAL TABLET, ORALLY DISINTEGRATING 1 MG

FLAVOR PEPPERMINT 501500 ORAL TABLET 1 mg

FLAVOR PEPPERMINT 501500 ORAL TABLET, ORALLY DISINTEGRATING 3.5 MG

FLAVOR PEPPERMINT 517 ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

2 MG

FLAVOR PEPPERMINT 517 ORAL TABLET, ORALLY DISINTEGRATING 2.5 MG

FLAVOR PEPPERMINT SEELOCK 34907 ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

11 MG

FLAVOR PEPPERMINT TAK-022173 ORAL TABLET, UNCOATED, LOZENGE 10 MG

FLAVOR PEPPERMINT WL-6167 ORAL TABLET 5 MG

FLAVOR PEPPERMINT, NATURAL 
SPRAYLENE

ORAL TABLET 4 MG

FLAVOR RASPBERRY 954 ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

5 MG

FLAVOR STRAWBERRY 052311 AP0551 ORAL TABLET, ORALLY DISINTEGRATING 2.8 MG

FLAVOR STRAWBERRY 17.36.8509 ORAL TABLET, ORALLY DISINTEGRATING 12 MG

FLAVOR STRAWBERRY 17.36.8509 ORAL TABLET, ORALLY DISINTEGRATING, 
DELAYED RELEASE

11 MG

FLAVOR STRAWBERRY 17C56217 ORAL TABLET, ORALLY DISINTEGRATING 0.25 MG

FLAVOR STRAWBERRY GUARANA 
586.997/APO5.51

ORAL TABLET 20 MG

FLAVOR STRAWBERRY GUARANA 
586.997/APO5.51

ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

14.42 MG

FLAVOR STRAWBERRY GUARANA 
586.997/APO5.51

ORAL TABLET, ORALLY DISINTEGRATING 2 MG

FLAVOR STRAWBERRY PHS-132962 ORAL TABLET, EFFERVESCENT, FOR 
SOLUTION

30 MG

FLAVOR SWEET 24052 ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

2.7 MG

FLAVOR SWEET 604978 ORAL TABLET, FILM COATED 0.25 MG

FLAVOR TUTTI FRUTTI 51.880/AP05.51 ORAL TABLET 10 MG
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FLAVOR TUTTI FRUTTI 51.880/AP05.51 ORAL TABLET, ORALLY DISINTEGRATING 1.25 MG

FLOUR ORAL TABLET 1.16 MG

FLOUR ORAL TABLET, COATED 11.25 MG

FRUCTOSE ORAL TABLET 64.92 MG

FUMARIC ACID ORAL TABLET 80 MG

FUMARIC ACID ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

10 MG

FUMARIC ACID ORAL TABLET, CONTROLLED RELEASE 36.5 MG

FUMARIC ACID ORAL TABLET, EXTENDED RELEASE 19.8 MG

FUMARIC ACID ORAL TABLET, SUSTAINED ACTION 55.56 MG

GALACTOSE ORAL TABLET 0.67 MG

GALACTOSE MONOHYDRATE ORAL TABLET 147.6 MG

GELATIN TYPE B BOVINE (160 BLOOM) ORAL TABLET 2 MG

GELATIN TYPE B BOVINE (200 BLOOM) ORAL TABLET 18 MG

GELATIN TYPE B BOVINE (200 BLOOM) ORAL TABLET, FILM COATED 12 MG

GELATIN, CROSSLINKED DENTAL TABLET 3.44 MG

GELATIN, UNSPECIFIED ORAL TABLET 7.8 MG

GELATIN, UNSPECIFIED ORAL TABLET 70.2 MG

GELATIN, UNSPECIFIED ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

2 MG

GELATIN, UNSPECIFIED ORAL TABLET, COATED 42.12 MG

GELATIN, UNSPECIFIED ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

15 MG

GELATIN, UNSPECIFIED ORAL TABLET, FILM COATED 28.35 MG

GELATIN, UNSPECIFIED ORAL TABLET, ORALLY DISINTEGRATING 12.5 mg

GELATIN, UNSPECIFIED ORAL TABLET, ORALLY DISINTEGRATING 23.75 MG

GELATIN, UNSPECIFIED ORAL TABLET, REPEAT ACTION 1.61 MG

GELATIN, UNSPECIFIED ORAL TABLET, SUSTAINED ACTION 40 MG

GELATIN, UNSPECIFIED SUBLINGUAL TABLET 10 MG

GELATIN, UNSPECIFIED SUBLINGUAL TABLET, ORALLY DISINTEGRATING 12.5 mg

GLUTAMIC ACID HYDROCHLORIDE ORAL TABLET 30 MG

GLYCERIN DENTAL TABLET 0.53 MG

GLYCERIN ORAL TABLET 16 MG

GLYCERIN ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

1.4 MG

GLYCERIN ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

1 MG

GLYCERIN ORAL TABLET, COATED 0.58 MG

GLYCERIN ORAL TABLET, EXTENDED RELEASE 3.64 MG

GLYCERIN ORAL TABLET, FILM COATED 1.55 MG

GLYCERIN ORAL TABLET, SUSTAINED ACTION 3.45 MG

GLYCERIN POLYMER SOLUTION I-137 ORAL TABLET 0.5 MG

GLYCERYL BEHENATE/EICOSADIOATE ORAL TABLET 6 MG

GLYCERYL BEHENATE/EICOSADIOATE ORAL TABLET, DELAYED ACTION 4.95 MG

GLYCERYL BEHENATE/EICOSADIOATE ORAL TABLET, EXTENDED RELEASE 11 MG

GLYCERYL DIBEHENATE ORAL TABLET 14 MG

GLYCERYL DIBEHENATE ORAL TABLET (IMMED./COMP. RELEASE), 
COATED

1.6 MG

GLYCERYL DIBEHENATE ORAL TABLET, CONTROLLED RELEASE 15.04 MG

GLYCERYL DIBEHENATE ORAL TABLET, DELAYED RELEASE 12.5 MG

GLYCERYL DIBEHENATE ORAL TABLET, EXTENDED RELEASE 142.5 MG

GLYCERYL DIBEHENATE ORAL TABLET, FILM COATED 1.35 MG

GLYCERYL DIBEHENATE ORAL TABLET, FILM COATED 4 mg

GLYCERYL DIBEHENATE ORAL TABLET, ORALLY DISINTEGRATING 5.6 MG

GLYCERYL DIBEHENATE ORAL TABLET, SUSTAINED ACTION 50.6 MG

GLYCERYL DISTEARATE ORAL TABLET 1.5 MG
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GLYCERYL DISTEARATE ORAL TABLET, EXTENDED RELEASE 8.5 MG

GLYCERYL DISTEARATE ORAL TABLET, ORALLY DISINTEGRATING 4 MG

GLYCERYL MONO AND 
DIPALMITOSTEARATE

ORAL TABLET, DELAYED RELEASE 2.022 MG

GLYCERYL MONOCAPRYLATE ORAL TABLET 1.3 MG

GLYCERYL MONOSTEARATE ORAL TABLET 8.75 MG

GLYCERYL MONOSTEARATE ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

0.25 MG

GLYCERYL MONOSTEARATE ORAL TABLET, CONTROLLED RELEASE 1.135 mg

GLYCERYL MONOSTEARATE ORAL TABLET, DELAYED ACTION 1.4 MG

GLYCERYL MONOSTEARATE ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

0.005 MG

GLYCERYL MONOSTEARATE ORAL TABLET, EXTENDED RELEASE 17 MG

GLYCERYL MONOSTEARATE ORAL TABLET, FILM COATED 1.6 mg

GLYCERYL MONOSTEARATE ORAL TABLET, ORALLY DISINTEGRATING, 
DELAYED RELEASE

7.5 MG

GLYCERYL MONOSTEARATE ORAL TABLET, SUSTAINED ACTION 154 MG

GLYCERYL MONOSTEARATE ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

264.3 MG

GLYCERYL MONOSTEARATE SUBLINGUAL TABLET 1.23 MG

GLYCERYL OLEATE ORAL TABLET 0.15 MG

GLYCERYL PALMITOSTEARATE ORAL TABLET 18 MG

GLYCERYL STEARATE/PEG STEARATE ORAL TABLET 1.8 MG

GLYCERYL STEARATE/PEG STEARATE ORAL TABLET, COATED 1.8 MG

GLYCERYL TRICAPRYLATE ORAL TABLET, EXTENDED RELEASE 0.45 MG

GLYCERYL TRISTEARATE ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

2.3 MG

GLYCINE ORAL TABLET 10 MG

GLYCINE HYDROCHLORIDE ORAL TABLET 6 MG

GREEN STARCH BLEND ORAL TABLET 2 MG

GUAR GUM BUCCAL/SUBLINGUAL TABLET 1.1 MG

GUAR GUM ORAL TABLET 40 MG

GUAR GUM ORAL TABLET, CHEWABLE 24 MG

GUAR GUM ORAL TABLET, FILM COATED 35.4 MG

GUAR GUM ORAL TABLET, ORALLY DISINTEGRATING 5.94 MG

GUAR GUM ORAL TABLET, SUSTAINED ACTION 5.04 MG

GUAR GUM VAGINAL TABLET 2.76 MG

GUINEA GREEN B ORAL TABLET 0.12 MG

HIGH DENSITY POLYETHYLENE ORAL TABLET 10 MG

HIGH DENSITY POLYETHYLENE ORAL TABLET, COATED 12 MG

HIGH DENSITY POLYETHYLENE ORAL TABLET, SUSTAINED ACTION 0.64 MG

HYDROCHLORIC ACID ORAL TABLET ADJPH

HYDROCHLORIC ACID ORAL TABLET, EXTENDED RELEASE 0.01 MG

HYDROCHLORIC ACID ORAL TABLET, EXTENDED RELEASE 1.33 MG

HYDROCHLORIC ACID ORAL TABLET, FILM COATED ADJ 
PH

HYDROGENATED CASTOR OIL ORAL TABLET 40 MG

HYDROGENATED CASTOR OIL ORAL TABLET, DELAYED ACTION 3 MG

HYDROGENATED CASTOR OIL ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

1.3 MG

HYDROGENATED CASTOR OIL ORAL TABLET, DELAYED RELEASE 111.4 MG

HYDROGENATED CASTOR OIL ORAL TABLET, EXTENDED RELEASE 232 MG

HYDROGENATED CASTOR OIL ORAL TABLET, FILM COATED 16.8 MG

HYDROGENATED CASTOR OIL ORAL TABLET, SUSTAINED ACTION 295 MG

HYDROGENATED CASTOR OIL ORAL TABLET, SUSTAINED ACTION, COATED 5 MG

HYDROGENATED CASTOR OIL SUBLINGUAL TABLET 1.6 MG
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HYDROGENATED COTTONSEED OIL ORAL TABLET 34 MG

HYDROGENATED COTTONSEED OIL ORAL TABLET, COATED 0.6 MG

HYDROGENATED COTTONSEED OIL ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

4 MG

HYDROGENATED COTTONSEED OIL ORAL TABLET, EXTENDED RELEASE 228 MG

HYDROGENATED COTTONSEED OIL ORAL TABLET, SUSTAINED ACTION 402 MG

HYDROGENATED COTTONSEED OIL SUBLINGUAL TABLET 2 MG

HYDROGENATED SOYBEAN LECITHIN ORAL TABLET 0.21 MG

HYDROGENATED SOYBEAN OIL ORAL TABLET 13.5 MG

HYDROGENATED SOYBEAN OIL ORAL TABLET, COATED 3 MG

HYDROGENATED SOYBEAN OIL ORAL TABLET, EXTENDED RELEASE 48 MG

HYDROGENATED TALLOW ACID ORAL TABLET 1.81 MG

HYDROGENATED TALLOW ACID ORAL TABLET, EXTENDED RELEASE 7.35 MG

HYDROXYETHYL CELLULOSE ORAL TABLET 22.96 MG

HYDROXYETHYL CELLULOSE ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

11.8 MG

HYDROXYETHYL CELLULOSE ORAL TABLET, EXTENDED RELEASE 400 MG

HYDROXYETHYL CELLULOSE ORAL TABLET, SUSTAINED ACTION 150 MG

HYDROXYETHYL CELLULOSE ORAL TABLET, SUSTAINED ACTION, COATED 140 MG

HYDROXYETHYL CELLULOSE ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

47.99 MG

HYDROXYETHYL CELLULOSE (140 
MPA.S AT 5%)

ORAL TABLET 10.7 MG

HYDROXYETHYL CELLULOSE (140 
MPA.S AT 5%)

ORAL TABLET, FILM COATED 1 MG

HYDROXYETHYL CELLULOSE (2000 
MPA.S AT 1%)

ORAL TABLET, EXTENDED RELEASE 19 mg

HYDROXYETHYL CELLULOSE (280 
MPA.S AT 2%)

ORAL TABLET, EXTENDED RELEASE 17.5 mg

HYDROXYETHYL ETHYLCELLULOSE ORAL TABLET, EXTENDED RELEASE 40.63 MG

HYDROXYMETHYL CELLULOSE ORAL TABLET 4 MG

HYDROXYMETHYL CELLULOSE ORAL TABLET, FILM COATED 30 MG

HYDROXYPROPYL CELLULOSE (110000 
WAMW)

ORAL TABLET 30 mg

HYDROXYPROPYL CELLULOSE (110000 
WAMW)

ORAL TABLET 50 MG

HYDROXYPROPYL CELLULOSE (110000 
WAMW)

ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

40 MG

HYDROXYPROPYL CELLULOSE (110000 
WAMW)

ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

5 MG

HYDROXYPROPYL CELLULOSE (110000 
WAMW)

ORAL TABLET, CHEWABLE 20 MG

HYDROXYPROPYL CELLULOSE (110000 
WAMW)

ORAL TABLET, CHEWABLE 60 MG

HYDROXYPROPYL CELLULOSE (110000 
WAMW)

ORAL TABLET, DELAYED ACTION 3.5 MG

HYDROXYPROPYL CELLULOSE (110000 
WAMW)

ORAL TABLET, DELAYED RELEASE 6 MG

HYDROXYPROPYL CELLULOSE (110000 
WAMW)

ORAL TABLET, DELAYED RELEASE 8.1 MG

HYDROXYPROPYL CELLULOSE (110000 
WAMW)

ORAL TABLET, EXTENDED RELEASE 145 mg

HYDROXYPROPYL CELLULOSE (110000 
WAMW)

ORAL TABLET, EXTENDED RELEASE 182 MG

HYDROXYPROPYL CELLULOSE (110000 
WAMW)

ORAL TABLET, FILM COATED 22.4 MG
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HYDROXYPROPYL CELLULOSE (110000 
WAMW)

ORAL TABLET, FILM COATED 92 MG

HYDROXYPROPYL CELLULOSE (110000 
WAMW)

ORAL TABLET, MULTILAYER, EXTENDED 
RELEASE

28.7 MG

HYDROXYPROPYL CELLULOSE (110000 
WAMW)

ORAL TABLET, ORALLY DISINTEGRATING 2.25 MG

HYDROXYPROPYL CELLULOSE 
(1200000 WAMW)

ORAL TABLET 25.38 MG

HYDROXYPROPYL CELLULOSE 
(1200000 WAMW)

ORAL TABLET 71 MG

HYDROXYPROPYL CELLULOSE 
(1200000 WAMW)

ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

24 MG

HYDROXYPROPYL CELLULOSE 
(1200000 WAMW)

ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

24 MG

HYDROXYPROPYL CELLULOSE 
(1200000 WAMW)

ORAL TABLET, CHEWABLE 2.5 MG

HYDROXYPROPYL CELLULOSE 
(1200000 WAMW)

ORAL TABLET, COATED 8.36 MG

HYDROXYPROPYL CELLULOSE 
(1200000 WAMW)

ORAL TABLET, CONTROLLED RELEASE 43.8 MG

HYDROXYPROPYL CELLULOSE 
(1200000 WAMW)

ORAL TABLET, DELAYED ACTION 8.5 MG

HYDROXYPROPYL CELLULOSE 
(1200000 WAMW)

ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

15 MG

HYDROXYPROPYL CELLULOSE 
(1200000 WAMW)

ORAL TABLET, DELAYED RELEASE 75 MG

HYDROXYPROPYL CELLULOSE 
(1200000 WAMW)

ORAL TABLET, ENTERIC COATED PARTICLES 9 MG

HYDROXYPROPYL CELLULOSE 
(1200000 WAMW)

ORAL TABLET, EXTENDED RELEASE 228 MG

HYDROXYPROPYL CELLULOSE 
(1200000 WAMW)

ORAL TABLET, FILM COATED 131.67 MG

HYDROXYPROPYL CELLULOSE 
(1200000 WAMW)

ORAL TABLET, FILM COATED, EXTENDED 
RELEASE

2.03 MG

HYDROXYPROPYL CELLULOSE 
(1200000 WAMW)

ORAL TABLET, MULTILAYER, EXTENDED 
RELEASE

107 MG

HYDROXYPROPYL CELLULOSE 
(1200000 WAMW)

ORAL TABLET, ORALLY DISINTEGRATING, 
DELAYED RELEASE

10 MG

HYDROXYPROPYL CELLULOSE 
(1200000 WAMW)

ORAL TABLET, SUSTAINED ACTION 240 MG

HYDROXYPROPYL CELLULOSE 
(1200000 WAMW)

ORAL TABLET, SUSTAINED ACTION, COATED 22.75 MG

HYDROXYPROPYL CELLULOSE 
(1200000 WAMW)

ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

187.6 MG

HYDROXYPROPYL CELLULOSE 
(1200000 WAMW)

SUBLINGUAL TABLET 1 MG

HYDROXYPROPYL CELLULOSE 
(1600000 WAMW)

ORAL TABLET 35 MG

HYDROXYPROPYL CELLULOSE 
(1600000 WAMW)

ORAL TABLET, CHEWABLE 4.5 mg

HYDROXYPROPYL CELLULOSE 
(1600000 WAMW)

ORAL TABLET, EXTENDED RELEASE 8.59 MG

HYDROXYPROPYL CELLULOSE 
(1600000 WAMW)

ORAL TABLET, EXTENDED RELEASE 70 mg

HYDROXYPROPYL CELLULOSE (20000 
WAMW)

ORAL TABLET, DELAYED RELEASE 31.5 MG
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HYDROXYPROPYL CELLULOSE (430000 
WAMW)

ORAL TABLET 0.38 mg

HYDROXYPROPYL CELLULOSE (430000 
WAMW)

ORAL TABLET, EXTENDED RELEASE 85 mg

HYDROXYPROPYL CELLULOSE (70000 
WAMW)

ORAL TABLET, EXTENDED RELEASE 8 MG

HYDROXYPROPYL CELLULOSE (70000 
WAMW)

ORAL TABLET, FILM COATED 15 MG

HYDROXYPROPYL CELLULOSE (90000 
WAMW)

ORAL TABLET 15.5 mg

HYDROXYPROPYL CELLULOSE (90000 
WAMW)

ORAL TABLET 54 MG

HYDROXYPROPYL CELLULOSE (90000 
WAMW)

ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

2.86 MG

HYDROXYPROPYL CELLULOSE (90000 
WAMW)

ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

5 MG

HYDROXYPROPYL CELLULOSE (90000 
WAMW)

ORAL TABLET, DELAYED ACTION 5.6 MG

HYDROXYPROPYL CELLULOSE (90000 
WAMW)

ORAL TABLET, DELAYED RELEASE 5.458 MG

HYDROXYPROPYL CELLULOSE (90000 
WAMW)

ORAL TABLET, EXTENDED RELEASE 40 mg

HYDROXYPROPYL CELLULOSE (90000 
WAMW)

ORAL TABLET, EXTENDED RELEASE 58.5 MG

HYDROXYPROPYL CELLULOSE (90000 
WAMW)

ORAL TABLET, FILM COATED 8.26 MG

HYDROXYPROPYL CELLULOSE, 
UNSPECIFIED

ORAL TABLET 95 MG

HYDROXYPROPYL CELLULOSE, 
UNSPECIFIED

ORAL TABLET, EXTENDED RELEASE 140 MG

HYMETELLOSE (50 MPA.S) ORAL TABLET 24 MG

HYPROMELLOSE 2208 (100 MPA.S) BUCCAL TABLET 20.5 MG

HYPROMELLOSE 2208 (100 MPA.S) BUCCAL TABLET, EXTENDED RELEASE 17.25 MG

HYPROMELLOSE 2208 (100 MPA.S) ORAL TABLET 40 MG

HYPROMELLOSE 2208 (100 MPA.S) ORAL TABLET 260 MG

HYPROMELLOSE 2208 (100 MPA.S) ORAL TABLET, CONTROLLED RELEASE 86 MG

HYPROMELLOSE 2208 (100 MPA.S) ORAL TABLET, EXTENDED RELEASE 405 MG

HYPROMELLOSE 2208 (100000 MPA.S) ORAL TABLET 13.5 mg

HYPROMELLOSE 2208 (100000 MPA.S) ORAL TABLET 380 MG

HYPROMELLOSE 2208 (100000 MPA.S) ORAL TABLET, EXTENDED RELEASE 87 MG

HYPROMELLOSE 2208 (100000 MPA.S) ORAL TABLET, EXTENDED RELEASE 209.1 MG

HYPROMELLOSE 2208 (100000 MPA.S) ORAL TABLET, EXTENDED RELEASE 293 mg

HYPROMELLOSE 2208 (100000 MPA.S) ORAL TABLET, EXTENDED RELEASE 350 MG

HYPROMELLOSE 2208 (100000 MPA.S) ORAL TABLET, SUSTAINED RELEASE, FILM 
COATED

180 MG

HYPROMELLOSE 2208 (15000 MPA.S) ORAL TABLET 86 MG

HYPROMELLOSE 2208 (15000 MPA.S) ORAL TABLET, COATED 33 MG

HYPROMELLOSE 2208 (15000 MPA.S) ORAL TABLET, CONTROLLED RELEASE 7.8 MG

HYPROMELLOSE 2208 (15000 MPA.S) ORAL TABLET, EXTENDED RELEASE 456 MG

HYPROMELLOSE 2208 (15000 MPA.S) ORAL TABLET, SUSTAINED ACTION 480 MG

HYPROMELLOSE 2208 (15000 MPA.S) ORAL TABLET, SUSTAINED ACTION, COATED 94 MG

HYPROMELLOSE 2208 (15000 MPA.S) ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

200 MG

HYPROMELLOSE 2208 (3 MPA.S) ORAL TABLET 71.25 MG

HYPROMELLOSE 2208 (3 MPA.S) ORAL TABLET, EXTENDED RELEASE 393 MG

HYPROMELLOSE 2208 (3 MPA.S) ORAL TABLET, FILM COATED, EXTENDED 
RELEASE

357.9 MG
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HYPROMELLOSE 2208 (4000 MPA.S) ORAL TABLET, EXTENDED RELEASE 86.1 MG

HYPROMELLOSE 2208 (4000 MPA.S) ORAL TABLET, EXTENDED RELEASE 297 MG

HYPROMELLOSE 2208 (4000 MPA.S) ORAL TABLET, FILM COATED 40 MG

HYPROMELLOSE 2208 (4000 MPA.S) ORAL TABLET, FILM COATED, EXTENDED 
RELEASE

48 MG

HYPROMELLOSE 2208 (60000 MPA.S) ORAL TABLET, EXTENDED RELEASE 175 MG

HYPROMELLOSE 2906 (4000 MPA.S) BUCCAL TABLET 2.25 MG

HYPROMELLOSE 2906 (4000 MPA.S) ORAL TABLET 50 MG

HYPROMELLOSE 2906 (4000 MPA.S) ORAL TABLET, EXTENDED RELEASE 17 MG

HYPROMELLOSE 2906 (50 MPA.S) ORAL TABLET, EXTENDED RELEASE 88 MG

HYPROMELLOSE 2910 (10000 MPA.S) ORAL TABLET 3.125 mg

HYPROMELLOSE 2910 (15 MPA.S) ORAL TABLET 24 MG

HYPROMELLOSE 2910 (15 MPA.S) ORAL TABLET 52.5 MG

HYPROMELLOSE 2910 (15 MPA.S) ORAL TABLET, EXTENDED RELEASE 187 MG

HYPROMELLOSE 2910 (15 MPA.S) ORAL TABLET, EXTENDED RELEASE 255 mg

HYPROMELLOSE 2910 (15 MPA.S) ORAL TABLET, FILM COATED 4 mg

HYPROMELLOSE 2910 (15 MPA.S) VAGINAL TABLET 53.3518 mg

HYPROMELLOSE 2910 (15000 MPA.S) ORAL TABLET 1943 MG

HYPROMELLOSE 2910 (15000 MPA.S) ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

214.5 MG

HYPROMELLOSE 2910 (15000 MPA.S) ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

11.8 MG

HYPROMELLOSE 2910 (15000 MPA.S) ORAL TABLET, COATED 29.25 MG

HYPROMELLOSE 2910 (15000 MPA.S) ORAL TABLET, CONTROLLED RELEASE 20 MG

HYPROMELLOSE 2910 (15000 MPA.S) ORAL TABLET, DELAYED ACTION 4.47 MG

HYPROMELLOSE 2910 (15000 MPA.S) ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

19 MG

HYPROMELLOSE 2910 (15000 MPA.S) ORAL TABLET, ENTERIC COATED PARTICLES 445 MG

HYPROMELLOSE 2910 (15000 MPA.S) ORAL TABLET, EXTENDED RELEASE 150 MG

HYPROMELLOSE 2910 (15000 MPA.S) ORAL TABLET, FILM COATED 60 MG

HYPROMELLOSE 2910 (15000 MPA.S) ORAL TABLET, MULTILAYER, COATED 22 MG

HYPROMELLOSE 2910 (15000 MPA.S) ORAL TABLET, ORALLY DISINTEGRATING 25 MG

HYPROMELLOSE 2910 (15000 MPA.S) ORAL TABLET, ORALLY DISINTEGRATING, 
DELAYED RELEASE

7 MG

HYPROMELLOSE 2910 (15000 MPA.S) ORAL TABLET, SUSTAINED ACTION 250 MG

HYPROMELLOSE 2910 (15000 MPA.S) ORAL TABLET, SUSTAINED ACTION, COATED 6.7 MG

HYPROMELLOSE 2910 (15000 MPA.S) ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

54 MG

HYPROMELLOSE 2910 (3 MPA.S) ORAL TABLET 22.05 MG

HYPROMELLOSE 2910 (3 MPA.S) ORAL TABLET 29 mg

HYPROMELLOSE 2910 (3 MPA.S) ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

10.8 MG

HYPROMELLOSE 2910 (3 MPA.S) ORAL TABLET, DELAYED ACTION 24.55 MG

HYPROMELLOSE 2910 (3 MPA.S) ORAL TABLET, EXTENDED RELEASE 72.5 MG

HYPROMELLOSE 2910 (3 MPA.S) ORAL TABLET, FILM COATED 5.1 MG

HYPROMELLOSE 2910 (3 MPA.S) ORAL TABLET, ORALLY DISINTEGRATING 3.87 MG

HYPROMELLOSE 2910 (4000 MPA.S) ORAL TABLET 18.75 MG

HYPROMELLOSE 2910 (4000 MPA.S) ORAL TABLET 48 MG

HYPROMELLOSE 2910 (4000 MPA.S) ORAL TABLET, EXTENDED RELEASE 86.32 MG

HYPROMELLOSE 2910 (5 MPA.S) ORAL TABLET 2.34 MG

HYPROMELLOSE 2910 (5 MPA.S) ORAL TABLET 13.24 MG

HYPROMELLOSE 2910 (5 MPA.S) ORAL TABLET 300 MG

HYPROMELLOSE 2910 (5 MPA.S) ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

7 MG

HYPROMELLOSE 2910 (5 MPA.S) ORAL TABLET, CONTROLLED RELEASE 4.25 MG

HYPROMELLOSE 2910 (5 MPA.S) ORAL TABLET, DELAYED ACTION 10.31 MG
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HYPROMELLOSE 2910 (5 MPA.S) ORAL TABLET, DELAYED RELEASE 19.94 MG

HYPROMELLOSE 2910 (5 MPA.S) ORAL TABLET, EXTENDED RELEASE 8.85 MG

HYPROMELLOSE 2910 (5 MPA.S) ORAL TABLET, EXTENDED RELEASE 84 MG

HYPROMELLOSE 2910 (5 MPA.S) ORAL TABLET, EXTENDED RELEASE 110.82 mg

HYPROMELLOSE 2910 (5 MPA.S) ORAL TABLET, FILM COATED 1.44 MG

HYPROMELLOSE 2910 (5 MPA.S) ORAL TABLET, FILM COATED 22 MG

HYPROMELLOSE 2910 (50 MPA.S) ORAL TABLET 1.54 mg

HYPROMELLOSE 2910 (50 MPA.S) ORAL TABLET 65.06 MG

HYPROMELLOSE 2910 (50 MPA.S) ORAL TABLET, EXTENDED RELEASE 180 MG

HYPROMELLOSE 2910 (50 MPA.S) ORAL TABLET, FILM COATED 16.875 MG

HYPROMELLOSE 2910 (50 MPA.S) ORAL TABLET, FILM COATED, EXTENDED 
RELEASE

0.56 MG

HYPROMELLOSE 2910 (6 MPA.S) ORAL TABLET 2.72 MG

HYPROMELLOSE 2910 (6 MPA.S) ORAL TABLET 80.31 MG

HYPROMELLOSE 2910 (6 MPA.S) ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

17.2 MG

HYPROMELLOSE 2910 (6 MPA.S) ORAL TABLET, DELAYED ACTION 14.5 MG

HYPROMELLOSE 2910 (6 MPA.S) ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

5.25 MG

HYPROMELLOSE 2910 (6 MPA.S) ORAL TABLET, DELAYED RELEASE 11.4 MG

HYPROMELLOSE 2910 (6 MPA.S) ORAL TABLET, EXTENDED RELEASE 7.5 mg

HYPROMELLOSE 2910 (6 MPA.S) ORAL TABLET, EXTENDED RELEASE 92.79 MG

HYPROMELLOSE 2910 (6 MPA.S) ORAL TABLET, EXTENDED RELEASE 259.365 mg

HYPROMELLOSE 2910 (6 MPA.S) ORAL TABLET, FILM COATED 19.84 MG

HYPROMELLOSE 2910 (6 MPA.S) ORAL TABLET, FILM COATED, EXTENDED 
RELEASE

3.29 MG

HYPROMELLOSE 2910 (6 MPA.S) ORAL TABLET, ORALLY DISINTEGRATING 13 MG

HYPROMELLOSE ACETATE SUCCINATE ORAL TABLET 560 MG

HYPROMELLOSE ACETATE SUCCINATE ORAL TABLET, DELAYED ACTION 50.4 MG

HYPROMELLOSE ACETATE SUCCINATE ORAL TABLET, DELAYED RELEASE 325 MG

HYPROMELLOSE ACETATE SUCCINATE 
06081224 (3 MM2/S)

ORAL TABLET, DELAYED ACTION 29.7 MG

HYPROMELLOSE ACETATE SUCCINATE 
06081224 (3 MM2/S)

ORAL TABLET, EXTENDED RELEASE 19.83 MG

HYPROMELLOSE PHTHALATE ORAL TABLET 104.4 MG

HYPROMELLOSE PHTHALATE ORAL TABLET, DELAYED ACTION 45.36 MG

HYPROMELLOSE PHTHALATE ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

44.57 MG

HYPROMELLOSE PHTHALATE ORAL TABLET, DELAYED RELEASE 70.71 MG

HYPROMELLOSE PHTHALATE ORAL TABLET, ENTERIC COATED PARTICLES 119.4 MG

HYPROMELLOSE PHTHALATE ORAL TABLET, EXTENDED RELEASE 25.68 MG

HYPROMELLOSE PHTHALATE ORAL TABLET, ORALLY DISINTEGRATING 47 MG

HYPROMELLOSE PHTHALATE (31% 
PHTHALATE, 40 CST)

ORAL TABLET, DELAYED RELEASE 16.42 MG

HYPROMELLOSE, UNSPECIFIED BUCCAL TABLET 24 MG

HYPROMELLOSE, UNSPECIFIED ORAL TABLET 10 MG

HYPROMELLOSE, UNSPECIFIED ORAL TABLET 16.68 mg

HYPROMELLOSE, UNSPECIFIED ORAL TABLET (IMMED./COMP. RELEASE), 
COATED

19.2 MG

HYPROMELLOSE, UNSPECIFIED ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

24 MG

HYPROMELLOSE, UNSPECIFIED ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

10 MG

HYPROMELLOSE, UNSPECIFIED ORAL TABLET, CHEWABLE 22 MG

HYPROMELLOSE, UNSPECIFIED ORAL TABLET, COATED 245 MG

HYPROMELLOSE, UNSPECIFIED ORAL TABLET, CONTROLLED RELEASE 65.7 MG
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HYPROMELLOSE, UNSPECIFIED ORAL TABLET, DELAYED ACTION 19.62 MG

HYPROMELLOSE, UNSPECIFIED ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

127.29 MG

HYPROMELLOSE, UNSPECIFIED ORAL TABLET, DELAYED RELEASE 16.4 MG

HYPROMELLOSE, UNSPECIFIED ORAL TABLET, EXTENDED RELEASE 450 MG

HYPROMELLOSE, UNSPECIFIED ORAL TABLET, FILM COATED 536.8 MG

HYPROMELLOSE, UNSPECIFIED ORAL TABLET, FILM COATED, EXTENDED 
RELEASE

48.01 MG

HYPROMELLOSE, UNSPECIFIED ORAL TABLET, FOR SUSPENSION 45 MG

HYPROMELLOSE, UNSPECIFIED ORAL TABLET, MULTILAYER, EXTENDED 
RELEASE

125.5 MG

HYPROMELLOSE, UNSPECIFIED ORAL TABLET, ORALLY DISINTEGRATING 18 MG

HYPROMELLOSE, UNSPECIFIED ORAL TABLET, ORALLY DISINTEGRATING, 
DELAYED RELEASE

29 MG

HYPROMELLOSE, UNSPECIFIED ORAL TABLET, SUSTAINED ACTION 400 MG

HYPROMELLOSE, UNSPECIFIED ORAL TABLET, SUSTAINED ACTION, COATED 221 MG

HYPROMELLOSE, UNSPECIFIED ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

58.33 MG

HYPROMELLOSE, UNSPECIFIED ORAL TABLET, SUSTAINED RELEASE, FILM 
COATED

300 MG

HYPROMELLOSE, UNSPECIFIED VAGINAL TABLET 5 MG

HYPROMELLOSE, UNSPECIFIED VAGINAL TABLET, FILM COATED 54.21 MG

HYSTRENE ORAL TABLET 3 MG

INDIGOTINDISULFONATE SODIUM ORAL TABLET 2.87 MG

INDIGOTINDISULFONATE SODIUM ORAL TABLET, EXTENDED RELEASE 0.036 MG

INDIGOTINE P ORAL TABLET, EXTENDED RELEASE 0.004 MG

INK BLACK A-10527 ORAL TABLET, REPEAT ACTION 0.19 MG

INK BLACK SW-9007 ORAL TABLET 0.09 MG

INK BLACK SW-9007 ORAL TABLET, FILM COATED 0.09 MG

INK BLUE TEK PRINT SB-6029 ORAL TABLET, SUSTAINED ACTION 0.2 MG

INK EDIBLE BLACK ORAL TABLET, COATED 0.4 MG

INK EDIBLE BLACK ORAL TABLET, SUSTAINED ACTION 1 MG

INK EDIBLE BLUE ORAL TABLET, COATED 0.036 MG

INK EDIBLE BROWN ORAL TABLET, COATED 0.036 MG

INK EDIBLE WHITE ORAL TABLET, REPEAT ACTION 0.19 MG

INK GREEN A-10454 ORAL TABLET, SUSTAINED ACTION 0.13 MG

INK THINNER ORAL TABLET, EXTENDED RELEASE 0.018 MG

INSTACOAT UNIVERSAL A05G11159 
WHITE

ORAL TABLET 5 MG

IRON OXIDE BEIGE SUBLINGUAL TABLET 2 MG

ISOMALT ORAL TABLET 522 MG

ISOMALT ORAL TABLET, UNCOATED, TROCHE 1718.71 MG

ISOOCTYL ACRYLATE/ACRYLAMIDE/
VINYL ACETATE COPOLYMER, 
KOLLIDON VA 64 POLYMER

ORAL TABLET, FILM COATED 53 MG

KAOLIN ORAL TABLET 32.13 MG

KAOLIN ORAL TABLET, COATED 8 MG

KAOLIN ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

18.5 MG

KAOLIN ORAL TABLET, DELAYED RELEASE 16.75 MG

KAOLIN ORAL TABLET, EXTENDED RELEASE 10 MG

KAOLIN ORAL TABLET, SUSTAINED ACTION 66 MG

LACTIC ACID, UNSPECIFIED FORM ORAL TABLET ADJPH

LACTIC ACID, UNSPECIFIED FORM VAGINAL TABLET 70 MG

LACTITOL ORAL TABLET, EXTENDED RELEASE 30.01 MG

LACTOFERRIN, BOVINE ORAL TABLET 28.6 MG
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LACTOSE MONOHYDRATE BUCCAL TABLET 21.38 MG

LACTOSE MONOHYDRATE ORAL TABLET 333 MEQ

LACTOSE MONOHYDRATE ORAL TABLET 708.9 MG

LACTOSE MONOHYDRATE ORAL TABLET (IMMED./COMP. RELEASE), 
COATED

254 MG

LACTOSE MONOHYDRATE ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

269.8 MG

LACTOSE MONOHYDRATE ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

100 MG

LACTOSE MONOHYDRATE ORAL TABLET, CHEWABLE 126.1 MG

LACTOSE MONOHYDRATE ORAL TABLET, COATED 346.5 MG

LACTOSE MONOHYDRATE ORAL TABLET, CONTROLLED RELEASE 152.75 MG

LACTOSE MONOHYDRATE ORAL TABLET, DELAYED ACTION 385.55 MG

LACTOSE MONOHYDRATE ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

157.95 MG

LACTOSE MONOHYDRATE ORAL TABLET, DELAYED RELEASE 45.8 MG

LACTOSE MONOHYDRATE ORAL TABLET, DISPERSIBLE 543.6 MG

LACTOSE MONOHYDRATE ORAL TABLET, ENTERIC COATED PARTICLES 150 MG

LACTOSE MONOHYDRATE ORAL TABLET, EXTENDED RELEASE 538 MG

LACTOSE MONOHYDRATE ORAL TABLET, FILM COATED 587.44 MG

LACTOSE MONOHYDRATE ORAL TABLET, FILM COATED, EXTENDED 
RELEASE

72.14 MG

LACTOSE MONOHYDRATE ORAL TABLET, FOR SUSPENSION 4.9 MG

LACTOSE MONOHYDRATE ORAL TABLET, MULTILAYER, COATED 22.7 MG

LACTOSE MONOHYDRATE ORAL TABLET, ORALLY DISINTEGRATING 29.75 MG

LACTOSE MONOHYDRATE ORAL TABLET, REPEAT ACTION 155.28 MG

LACTOSE MONOHYDRATE ORAL TABLET, SUSTAINED ACTION 299.2 MG

LACTOSE MONOHYDRATE ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

260 MG

LACTOSE MONOHYDRATE ORAL TABLET, SUSTAINED RELEASE, FILM 
COATED

81.9 MG

LACTOSE MONOHYDRATE SUBLINGUAL TABLET 191.76 MG

LACTOSE MONOHYDRATE SUBLINGUAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, BUCCAL

160.4 MG

LACTOSE MONOHYDRATE VAGINAL TABLET 596 MG

LACTOSE MONOHYDRATE VAGINAL TABLET 760.5 MG

LACTOSE MONOHYDRATE VAGINAL TABLET, FILM COATED 17.9 MG

LACTOSE MONOHYDRATE - 
CELLULOSE, MICROCRYSTALLINE

ORAL TABLET 614.2 MG

LACTOSE MONOHYDRATE - 
CELLULOSE, MICROCRYSTALLINE

ORAL TABLET, EXTENDED RELEASE 121.5 MG

LACTOSE, UNSPECIFIED FORM BUCCAL TABLET 183.3 MG

LACTOSE, UNSPECIFIED FORM BUCCAL/SUBLINGUAL TABLET 296.7 MG

LACTOSE, UNSPECIFIED FORM ORAL TABLET 2217 MG

LACTOSE, UNSPECIFIED FORM ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

117.7 MG

LACTOSE, UNSPECIFIED FORM ORAL TABLET, COATED 332.05 MG

LACTOSE, UNSPECIFIED FORM ORAL TABLET, CONTROLLED RELEASE 0.017 MG

LACTOSE, UNSPECIFIED FORM ORAL TABLET, DELAYED ACTION 92.02 MG

LACTOSE, UNSPECIFIED FORM ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

209 MG

LACTOSE, UNSPECIFIED FORM ORAL TABLET, EXTENDED RELEASE 122.99 MG

LACTOSE, UNSPECIFIED FORM ORAL TABLET, FILM COATED 590 MG

LACTOSE, UNSPECIFIED FORM ORAL TABLET, MULTILAYER, EXTENDED 
RELEASE

122 MG

LACTOSE, UNSPECIFIED FORM ORAL TABLET, REPEAT ACTION 153.2 MG
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LACTOSE, UNSPECIFIED FORM ORAL TABLET, SUSTAINED ACTION 400 MG

LACTOSE, UNSPECIFIED FORM ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

51.1 MG

LACTOSE, UNSPECIFIED FORM ORAL TABLET, SUSTAINED RELEASE, FILM 
COATED

38.75 MG

LACTOSE, UNSPECIFIED FORM RECTAL TABLET 20 MG

LACTOSE, UNSPECIFIED FORM SUBLINGUAL TABLET 175.92 MG

LACTOSE, UNSPECIFIED FORM VAGINAL TABLET 1013 MG

LAUROYL PEG-32 GLYCERIDES ORAL TABLET 0.15 MG

LAUROYL POLYOXYLGLYCERIDES ORAL TABLET 0.15 MG

LAUROYL POLYOXYLGLYCERIDES ORAL TABLET, FILM COATED 0.15 MG

LAURYL SULFATE ORAL TABLET, FILM COATED 2 MG

LECITHIN ORAL TABLET 2 MG

LECITHIN ORAL TABLET, DELAYED RELEASE 0.16 MG

LECITHIN ORAL TABLET, EXTENDED RELEASE 10 MG

LECITHIN, DISATURATED ORAL TABLET, EXTENDED RELEASE 1.05 MG

LECITHIN, SOYBEAN ORAL TABLET 3.8 MG

LECITHIN, SOYBEAN ORAL TABLET, EXTENDED RELEASE 0.4 MG

LECITHIN, SOYBEAN ORAL TABLET, EXTENDED RELEASE 20 mg

LECITHIN, SOYBEAN ORAL TABLET, FILM COATED 0.33 MG

LEUCINE ORAL TABLET 4.5 MG

LIGHT MINERAL OIL ORAL TABLET 7.5 MG

LIGHT MINERAL OIL ORAL TABLET, COATED 4.8 MG

LIGHT MINERAL OIL ORAL TABLET, FILM COATED 2.49 MG

LIGHT MINERAL OIL ORAL TABLET, SUSTAINED ACTION 0.2 MG

LIME OIL SUBLINGUAL TABLET 0.001 MG

LOCUST BEAN GUM ORAL TABLET, EXTENDED RELEASE 74.25 MG

LOW-SUBSTITUTED HYDROXYPROPYL 
CELLULOSE (11% HYDROXYPROPYL; 
120000 MW)

ORAL TABLET 4 MG

LOW-SUBSTITUTED HYDROXYPROPYL 
CELLULOSE (11% HYDROXYPROPYL; 
120000 MW)

ORAL TABLET 60 MG

LOW-SUBSTITUTED HYDROXYPROPYL 
CELLULOSE (11% HYDROXYPROPYL; 
130000 MW)

ORAL TABLET 13.5 MG

LOW-SUBSTITUTED HYDROXYPROPYL 
CELLULOSE (11% HYDROXYPROPYL; 
130000 MW)

ORAL TABLET 54 MG

LOW-SUBSTITUTED HYDROXYPROPYL 
CELLULOSE (11% HYDROXYPROPYL; 
130000 MW)

ORAL TABLET, FILM COATED 6 mg

LOW-SUBSTITUTED HYDROXYPROPYL 
CELLULOSE, UNSPECIFIED

ORAL TABLET 100 MG

LOW-SUBSTITUTED HYDROXYPROPYL 
CELLULOSE, UNSPECIFIED

ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

50 MG

LOW-SUBSTITUTED HYDROXYPROPYL 
CELLULOSE, UNSPECIFIED

ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

35 MG

LOW-SUBSTITUTED HYDROXYPROPYL 
CELLULOSE, UNSPECIFIED

ORAL TABLET, DELAYED ACTION, COATED 15 MG

LOW-SUBSTITUTED HYDROXYPROPYL 
CELLULOSE, UNSPECIFIED

ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

19.5 MG

LOW-SUBSTITUTED HYDROXYPROPYL 
CELLULOSE, UNSPECIFIED

ORAL TABLET, DELAYED RELEASE 26.3 MG

LOW-SUBSTITUTED HYDROXYPROPYL 
CELLULOSE, UNSPECIFIED

ORAL TABLET, FILM COATED 16.5 MG
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LOW-SUBSTITUTED HYDROXYPROPYL 
CELLULOSE, UNSPECIFIED

ORAL TABLET, FILM COATED 52.5 MG

LOW-SUBSTITUTED HYDROXYPROPYL 
CELLULOSE, UNSPECIFIED

ORAL TABLET, MULTILAYER, EXTENDED 
RELEASE

63 MG

LOW-SUBSTITUTED HYDROXYPROPYL 
CELLULOSE, UNSPECIFIED

ORAL TABLET, ORALLY DISINTEGRATING 42 MG

LOW-SUBSTITUTED HYDROXYPROPYL 
CELLULOSE, UNSPECIFIED

ORAL TABLET, ORALLY DISINTEGRATING, 
DELAYED RELEASE

40 MG

LOW-SUBSTITUTED HYDROXYPROPYL 
CELLULOSE, UNSPECIFIED

ORAL TABLET, SUSTAINED ACTION 11.66 MG

LUBRITAB ORAL TABLET 10 MG

LUBRITAB ORAL TABLET, SUSTAINED ACTION 35 MG

LUDIPRESS ORAL TABLET 80 MG

LUDIPRESS ORAL TABLET, EXTENDED RELEASE 57.69 MG

MAGNESIUM ALUMINOMETASILICATE 
TYPE 1A

ORAL TABLET 11.5 mg

MAGNESIUM ALUMINOMETASILICATE 
TYPE IA

ORAL TABLET, ORALLY DISINTEGRATING 6 MG

MAGNESIUM ALUMINOMETASILICATE 
TYPE IB

ORAL TABLET 6.4 MG

MAGNESIUM ALUMINUM SILICATE ORAL TABLET 60 MG

MAGNESIUM ALUMINUM SILICATE ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

12 MG

MAGNESIUM ALUMINUM SILICATE ORAL TABLET, EXTENDED RELEASE 70 MG

MAGNESIUM ASPARTATE ORAL TABLET 1.5 MG

MAGNESIUM CARBONATE ORAL TABLET 250 MG

MAGNESIUM CARBONATE ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

100 MG

MAGNESIUM CARBONATE ORAL TABLET, COATED 28.5 MG

MAGNESIUM CARBONATE ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

250 MG

MAGNESIUM CARBONATE ORAL TABLET, FILM COATED 250 MG

MAGNESIUM CARBONATE ORAL TABLET, ORALLY DISINTEGRATING 30 MG

MAGNESIUM CARBONATE ORAL TABLET, ORALLY DISINTEGRATING, 
DELAYED RELEASE

10 MG

MAGNESIUM HYDROXIDE ORAL TABLET 60 MG

MAGNESIUM HYDROXIDE ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

450 MG

MAGNESIUM HYDROXIDE ORAL TABLET, DELAYED RELEASE 60 MG

MAGNESIUM HYDROXIDE ORAL TABLET, FILM COATED 43.4 MG

MAGNESIUM OXIDE ORAL TABLET 63 MG

MAGNESIUM OXIDE ORAL TABLET, DELAYED ACTION 5 MG

MAGNESIUM OXIDE ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

63 MG

MAGNESIUM OXIDE ORAL TABLET, DELAYED RELEASE 61.31 MG

MAGNESIUM OXIDE ORAL TABLET, EXTENDED RELEASE 1 MG

MAGNESIUM OXIDE ORAL TABLET, FILM COATED 40 MG

MAGNESIUM OXIDE ORAL TABLET, SUSTAINED ACTION 25.74 MG

MAGNESIUM OXIDE SUBLINGUAL TABLET 15 MG

MAGNESIUM PALMITOSTEARATE ORAL TABLET 10 MG

MAGNESIUM PHOSPHATE, TRIBASIC, 
PENTAHYDRATE

ORAL TABLET 0.85 MG

MAGNESIUM SILICATE ORAL TABLET 10 MG

MAGNESIUM SILICATE ORAL TABLET, COATED 29.03 MG

MAGNESIUM SILICATE ORAL TABLET, ENTERIC COATED PARTICLES 30 MG

MAGNESIUM SILICATE ORAL TABLET, FILM COATED 14.3 MG
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MAGNESIUM SILICATE SUBLINGUAL TABLET 1.2 MG

MAGNESIUM STEARATE BUCCAL TABLET 4 MG

MAGNESIUM STEARATE BUCCAL TABLET, EXTENDED RELEASE 0.58 MG

MAGNESIUM STEARATE BUCCAL/SUBLINGUAL TABLET 17.5 MG

MAGNESIUM STEARATE ORAL TABLET 35 MG

MAGNESIUM STEARATE ORAL TABLET (IMMED./COMP. RELEASE), 
COATED

6.4 MG

MAGNESIUM STEARATE ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

20.5 MG

MAGNESIUM STEARATE ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

50 MG

MAGNESIUM STEARATE ORAL TABLET, CHEWABLE 40 MG

MAGNESIUM STEARATE ORAL TABLET, COATED 40 MG

MAGNESIUM STEARATE ORAL TABLET, CONTROLLED RELEASE 12.4 MG

MAGNESIUM STEARATE ORAL TABLET, DELAYED ACTION 14 MG

MAGNESIUM STEARATE ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

53.8 MG

MAGNESIUM STEARATE ORAL TABLET, DELAYED RELEASE 10 MG

MAGNESIUM STEARATE ORAL TABLET, DISPERSIBLE 4.5 MG

MAGNESIUM STEARATE ORAL TABLET, DISPERSIBLE 16 MG

MAGNESIUM STEARATE ORAL TABLET, ENTERIC COATED PARTICLES 7 MG

MAGNESIUM STEARATE ORAL TABLET, EXTENDED RELEASE 26.66 MG

MAGNESIUM STEARATE ORAL TABLET, FILM COATED 28.31 MG

MAGNESIUM STEARATE ORAL TABLET, FILM COATED, EXTENDED 
RELEASE

17.5 MG

MAGNESIUM STEARATE ORAL TABLET, FOR SUSPENSION 12.5 MG

MAGNESIUM STEARATE ORAL TABLET, MULTILAYER, COATED 3 MG

MAGNESIUM STEARATE ORAL TABLET, MULTILAYER, EXTENDED 
RELEASE

15 MG

MAGNESIUM STEARATE ORAL TABLET, ORALLY DISINTEGRATING 71.43 MG

MAGNESIUM STEARATE ORAL TABLET, ORALLY DISINTEGRATING, 
DELAYED RELEASE

6 MG

MAGNESIUM STEARATE ORAL TABLET, REPEAT ACTION 1.2 MG

MAGNESIUM STEARATE ORAL TABLET, SUSTAINED ACTION 150 MG

MAGNESIUM STEARATE ORAL TABLET, SUSTAINED ACTION, COATED 10 MG

MAGNESIUM STEARATE ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

15.8 MG

MAGNESIUM STEARATE ORAL TABLET, SUSTAINED RELEASE, FILM 
COATED

17.5 MG

MAGNESIUM STEARATE ORAL TABLET, UNCOATED, LOZENGE 15 MG

MAGNESIUM STEARATE ORAL TABLET, UNCOATED, TROCHE 20 MG

MAGNESIUM STEARATE ORAL TROCHE 21 MG

MAGNESIUM STEARATE ORAL WAFER 15 MG

MAGNESIUM STEARATE SUBLINGUAL TABLET 6 MG

MAGNESIUM STEARATE SUBLINGUAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, BUCCAL

3 MG

MAGNESIUM STEARATE TRANSMUCOSAL TABLET 1.5 MG

MAGNESIUM STEARATE TRANSMUCOSAL TABLET, UNCOATED, LOZENGE 25 MG

MAGNESIUM STEARATE VAGINAL TABLET 23 MG

MAGNESIUM STEARATE VAGINAL TABLET, FILM COATED 0.4 MG

MAGNESIUM SULFATE, UNSPECIFIED 
FORM

ORAL TABLET 2.9 MG

MAGNESIUM SULFATE, UNSPECIFIED 
FORM

ORAL TABLET, EXTENDED RELEASE 4 MG

MAGNESIUM SULFATE, UNSPECIFIED 
FORM

ORAL TABLET, FILM COATED 14 MG
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MAGNESIUM TARTRATE ORAL TABLET 3.24 MG

MAGNESIUM TRISILICATE ORAL TABLET 76.89 MG

MAGNESIUM TRISILICATE ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

12 MG

MAGNESIUM TRISILICATE ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

76.89 MG

MAGNESIUM TRISILICATE ORAL TABLET, COATED 20 MG

MAGNESIUM TRISILICATE ORAL TABLET, DELAYED ACTION 26.4 MG

MAGNESIUM TRISILICATE ORAL TABLET, DELAYED RELEASE 19 MG

MAGNESIUM TRISILICATE ORAL TABLET, EXTENDED RELEASE 75 MG

MALEIC ACID ORAL TABLET 4 MG

MALTITOL ORAL TABLET, ORALLY DISINTEGRATING 0.9 MG

MALTODEXTRIN ORAL TABLET 102.35 MG

MALTODEXTRIN ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

292 MG

MALTODEXTRIN ORAL TABLET, CHEWABLE 4.2 MG

MALTODEXTRIN ORAL TABLET, COATED 5.6 MG

MALTODEXTRIN ORAL TABLET, EFFERVESCENT, FOR 
SOLUTION

400.1 MG

MALTODEXTRIN ORAL TABLET, EXTENDED RELEASE 165.18 MG

MALTODEXTRIN ORAL TABLET, ORALLY DISINTEGRATING 1.88 MG

MALTODEXTRIN ORAL TABLET, SUSTAINED ACTION 72.5 MG

MALTOSE ANHYDROUS ORAL TABLET 473 MG

MALTOSE MONOHYDRATE ORAL TABLET 380.5 MG

MALTOSE, UNSPECIFIED FORM ORAL TABLET 454.96 MG

MANNITOL BUCCAL TABLET 97.69 MG

MANNITOL BUCCAL/SUBLINGUAL TABLET 52.5 MG

MANNITOL ORAL TABLET 55 mg

MANNITOL ORAL TABLET 392 mg

MANNITOL ORAL TABLET 681.65 MG

MANNITOL ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

181.5 MG

MANNITOL ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

630 MG

MANNITOL ORAL TABLET, CHEWABLE 410.6 MG

MANNITOL ORAL TABLET, COATED 177.7 MG

MANNITOL ORAL TABLET, DELAYED ACTION 110.08 MG

MANNITOL ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

77.9 MG

MANNITOL ORAL TABLET, DELAYED RELEASE 213 MG

MANNITOL ORAL TABLET, DISPERSIBLE 104 MG

MANNITOL ORAL TABLET, DISPERSIBLE 58.3 MG

MANNITOL ORAL TABLET, EXTENDED RELEASE 384.75 MG

MANNITOL ORAL TABLET, FILM COATED 69.91 mg

MANNITOL ORAL TABLET, FILM COATED 241.21 MG

MANNITOL ORAL TABLET, FOR SUSPENSION 270 MG

MANNITOL ORAL TABLET, ORALLY DISINTEGRATING 15 MG

MANNITOL ORAL TABLET, ORALLY DISINTEGRATING 196 mg

MANNITOL ORAL TABLET, ORALLY DISINTEGRATING 606.72 MG

MANNITOL ORAL TABLET, ORALLY DISINTEGRATING, 
DELAYED RELEASE

221 MG

MANNITOL ORAL TABLET, SUSTAINED ACTION 392.2 MG

MANNITOL ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

274.97 MG

MANNITOL ORAL TABLET, UNCOATED, LOZENGE 187.6 MG

MANNITOL ORAL TROCHE 1035.18 MG
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MANNITOL ORAL WAFER 500 MG

MANNITOL SUBLINGUAL TABLET 55 mg

MANNITOL SUBLINGUAL TABLET 204 MG

MANNITOL SUBLINGUAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, BUCCAL

157.48 MG

MANNITOL SUBLINGUAL TABLET, ORALLY DISINTEGRATING 10.25 mg

MANNITOL TRANSMUCOSAL TABLET 180.19 MG

MANNOSE, D- ORAL TABLET 1.2 MG

MEDICAL ANTIFOAM EMULSION C ORAL TABLET 1 MG

MEDIUM-CHAIN TRIGLYCERIDES ORAL TABLET 0.34 MG

MEGLUMINE ORAL TABLET 24 MG

MEGLUMINE ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

1 MG

MEGLUMINE ORAL TABLET, DELAYED ACTION 0.5 MG

MENTHA PIPERITA LEAF ORAL TABLET, CHEWABLE 0.76 mg

MENTHOL, UNSPECIFIED FORM ORAL TABLET 0.58 MG

MENTHOL, UNSPECIFIED FORM ORAL TABLET, ORALLY DISINTEGRATING 14 MG

METHACRYLIC ACID - ETHYL 
ACRYLATE COPOLYMER (1:1) TYPE A

ORAL TABLET 91 MG

METHACRYLIC ACID - ETHYL 
ACRYLATE COPOLYMER (1:1) TYPE A

ORAL TABLET, CONTROLLED RELEASE 14 MG

METHACRYLIC ACID - ETHYL 
ACRYLATE COPOLYMER (1:1) TYPE A

ORAL TABLET, CONTROLLED RELEASE 22.74 mg

METHACRYLIC ACID - ETHYL 
ACRYLATE COPOLYMER (1:1) TYPE A

ORAL TABLET, DELAYED ACTION 5.58 MG

METHACRYLIC ACID - ETHYL 
ACRYLATE COPOLYMER (1:1) TYPE A

ORAL TABLET, DELAYED ACTION 49.63 MG

METHACRYLIC ACID - ETHYL 
ACRYLATE COPOLYMER (1:1) TYPE A

ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

140 MG

METHACRYLIC ACID - ETHYL 
ACRYLATE COPOLYMER (1:1) TYPE A

ORAL TABLET, DELAYED RELEASE 10.3 MG

METHACRYLIC ACID - ETHYL 
ACRYLATE COPOLYMER (1:1) TYPE A

ORAL TABLET, DELAYED RELEASE 40 MG

METHACRYLIC ACID - ETHYL 
ACRYLATE COPOLYMER (1:1) TYPE A

ORAL TABLET, ENTERIC COATED PARTICLES 27.9 MG

METHACRYLIC ACID - ETHYL 
ACRYLATE COPOLYMER (1:1) TYPE A

ORAL TABLET, EXTENDED RELEASE 12 MG

METHACRYLIC ACID - ETHYL 
ACRYLATE COPOLYMER (1:1) TYPE A

ORAL TABLET, EXTENDED RELEASE 133.34 MG

METHACRYLIC ACID - ETHYL 
ACRYLATE COPOLYMER (1:1) TYPE A

ORAL TABLET, ORALLY DISINTEGRATING, 
DELAYED RELEASE

95 MG

METHACRYLIC ACID - ETHYL 
ACRYLATE COPOLYMER (1:1) TYPE A

ORAL TABLET, SUSTAINED ACTION 7.2 MG

METHACRYLIC ACID - ETHYL 
ACRYLATE COPOLYMER (1:1) TYPE A

ORAL TABLET, SUSTAINED ACTION, COATED 15 MG

METHACRYLIC ACID - METHYL 
METHACRYLATE COPOLYMER (1:1)

ORAL TABLET 13.65 MG

METHACRYLIC ACID - METHYL 
METHACRYLATE COPOLYMER (1:1)

ORAL TABLET, CONTROLLED RELEASE 4.9 MG

METHACRYLIC ACID - METHYL 
METHACRYLATE COPOLYMER (1:1)

ORAL TABLET, DELAYED ACTION 16 MG

METHACRYLIC ACID - METHYL 
METHACRYLATE COPOLYMER (1:1)

ORAL TABLET, DELAYED RELEASE 14.93 MG

METHACRYLIC ACID - METHYL 
METHACRYLATE COPOLYMER (1:1)

ORAL TABLET, EXTENDED RELEASE 4.12 MG

METHACRYLIC ACID - METHYL 
METHACRYLATE COPOLYMER (1:1)

ORAL TABLET, EXTENDED RELEASE 5.25 MG
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METHACRYLIC ACID - METHYL 
METHACRYLATE COPOLYMER (1:1)

ORAL TABLET, EXTENDED RELEASE 8 MG

METHACRYLIC ACID - METHYL 
METHACRYLATE COPOLYMER (1:1)

ORAL TABLET, EXTENDED RELEASE 10.5 mg

METHACRYLIC ACID - METHYL 
METHACRYLATE COPOLYMER (1:1)

ORAL TABLET, FILM COATED 16 MG

METHACRYLIC ACID - METHYL 
METHACRYLATE COPOLYMER (1:1)

ORAL TABLET, SUSTAINED ACTION, COATED 10.08 MG

METHACRYLIC ACID - METHYL 
METHACRYLATE COPOLYMER (1:2)

ORAL TABLET 0.83 MG

METHACRYLIC ACID - METHYL 
METHACRYLATE COPOLYMER (1:2)

ORAL TABLET, CONTROLLED RELEASE 35.24 MG

METHACRYLIC ACID - METHYL 
METHACRYLATE COPOLYMER (1:2)

ORAL TABLET, DELAYED ACTION 16 MG

METHACRYLIC ACID - METHYL 
METHACRYLATE COPOLYMER (1:2)

ORAL TABLET, DELAYED RELEASE 40.8 MG

METHACRYLIC ACID - METHYL 
METHACRYLATE COPOLYMER (1:2)

ORAL TABLET, EXTENDED RELEASE 5.25 MG

METHACRYLIC ACID - METHYL 
METHACRYLATE COPOLYMER (1:2)

ORAL TABLET, EXTENDED RELEASE 8 MG

METHACRYLIC ACID - METHYL 
METHACRYLATE COPOLYMER (1:2)

ORAL TABLET, EXTENDED RELEASE 9 mg

METHACRYLIC ACID - METHYL 
METHACRYLATE COPOLYMER (1:2)

ORAL TABLET, FILM COATED 16 MG

METHACRYLIC ACID - METHYL 
METHACRYLATE COPOLYMER (1:2)

ORAL TABLET, SUSTAINED ACTION 5.6 MG

METHACRYLIC ACID - METHYL 
METHACRYLATE COPOLYMER (1:2)

ORAL TABLET, SUSTAINED ACTION, COATED 4.32 MG

METHACRYLIC ACID COPOLYMER ORAL TABLET 86.7 MG

METHACRYLIC ACID COPOLYMER ORAL TABLET, DELAYED ACTION 160 MG

METHACRYLIC ACID COPOLYMER ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

54 MG

METHACRYLIC ACID COPOLYMER ORAL TABLET, EXTENDED RELEASE 105 MG

METHACRYLIC ACID COPOLYMER ORAL TABLET, ORALLY DISINTEGRATING 4 MG

METHACRYLIC ACID COPOLYMER ORAL TABLET, ORALLY DISINTEGRATING, 
DELAYED RELEASE

106.89 MG

METHACRYLIC ACID COPOLYMER ORAL TABLET, SUSTAINED ACTION 35 MG

METHACRYLIC ACID COPOLYMER ORAL TABLET, SUSTAINED ACTION, COATED 24.6 MG

METHYL CHLORIDE ORAL TABLET 69.82 MG

METHYL ETHYL KETONE ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

61 MG

METHYLATED SPIRITS ORAL TABLET, EXTENDED RELEASE 0.022 MG

METHYLCELLULOSE (15 MPA.S) ORAL TABLET 40 MG

METHYLCELLULOSE (15 MPA.S) ORAL TABLET 180 mg

METHYLCELLULOSE (15 MPA.S) ORAL TABLET, EXTENDED RELEASE 6.37 MG

METHYLCELLULOSE (15 MPA.S) ORAL TABLET, EXTENDED RELEASE 82.5 MG

METHYLCELLULOSE (15 MPA.S) ORAL TABLET, FILM COATED 68 MG

METHYLCELLULOSE (1500 MPA.S) ORAL TABLET 2.75 MG

METHYLCELLULOSE (400 MPA.S) ORAL TABLET 33 MG

METHYLCELLULOSE, UNSPECIFIED BUCCAL/SUBLINGUAL TABLET 4 MG

METHYLCELLULOSE, UNSPECIFIED ORAL TABLET 183.6 MG

METHYLCELLULOSE, UNSPECIFIED ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

50 MG

METHYLCELLULOSE, UNSPECIFIED ORAL TABLET, COATED 138.3 MG

METHYLCELLULOSE, UNSPECIFIED ORAL TABLET, FILM COATED 21 MG

METHYLCELLULOSE, UNSPECIFIED ORAL TABLET, SUSTAINED ACTION 96 MG

METHYLCELLULOSE, UNSPECIFIED VAGINAL TABLET 102 MG
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METHYLPARABEN ORAL TABLET 1.8 MG

METHYLPARABEN ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

1.27 MG

METHYLPARABEN ORAL TABLET, COATED 0.016 MG

METHYLPARABEN ORAL TABLET, CONTROLLED RELEASE 0.081 MG

METHYLPARABEN ORAL TABLET, FILM COATED 0.23 MG

METHYLPARABEN ORAL TABLET, SUSTAINED ACTION 0.17 MG

METHYLPARABEN SODIUM ORAL TABLET 0.19 MG

METHYLPARABEN SODIUM ORAL TABLET, ORALLY DISINTEGRATING 0.3 MG

MICA ORAL TABLET 0.26 MG

MICROCRYSTALLINE CELLULOSE BUCCAL TABLET, EXTENDED RELEASE 18.04 MG

MICROCRYSTALLINE CELLULOSE ORAL TABLET 412.7 MG

MICROCRYSTALLINE CELLULOSE ORAL TABLET 1553 MG

MICROCRYSTALLINE CELLULOSE ORAL TABLET (IMMED./COMP. RELEASE), 
COATED

182.4 MG

MICROCRYSTALLINE CELLULOSE ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

665.36 MG

MICROCRYSTALLINE CELLULOSE ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, BUCCAL

10.4 MG

MICROCRYSTALLINE CELLULOSE ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

639 MG

MICROCRYSTALLINE CELLULOSE ORAL TABLET, CHEWABLE 23.38 MG

MICROCRYSTALLINE CELLULOSE ORAL TABLET, CHEWABLE 75 mg

MICROCRYSTALLINE CELLULOSE ORAL TABLET, CHEWABLE 154.6 MG

MICROCRYSTALLINE CELLULOSE ORAL TABLET, COATED 356 MG

MICROCRYSTALLINE CELLULOSE ORAL TABLET, CONTROLLED RELEASE 152 MG

MICROCRYSTALLINE CELLULOSE ORAL TABLET, DELAYED ACTION 333.25 MG

MICROCRYSTALLINE CELLULOSE ORAL TABLET, DELAYED ACTION, COATED 289.9 MG

MICROCRYSTALLINE CELLULOSE ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

199.6 MG

MICROCRYSTALLINE CELLULOSE ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

375.26 MG

MICROCRYSTALLINE CELLULOSE ORAL TABLET, DELAYED RELEASE 49 MG

MICROCRYSTALLINE CELLULOSE ORAL TABLET, DELAYED RELEASE 181.3 MG

MICROCRYSTALLINE CELLULOSE ORAL TABLET, DELAYED RELEASE 736.83 MG

MICROCRYSTALLINE CELLULOSE ORAL TABLET, DISPERSIBLE 155.5 MG

MICROCRYSTALLINE CELLULOSE ORAL TABLET, DISPERSIBLE 340 MG

MICROCRYSTALLINE CELLULOSE ORAL TABLET, ENTERIC COATED PARTICLES 391 MG

MICROCRYSTALLINE CELLULOSE ORAL TABLET, EXTENDED RELEASE 119.75 MG

MICROCRYSTALLINE CELLULOSE ORAL TABLET, EXTENDED RELEASE 675.282 MG

MICROCRYSTALLINE CELLULOSE ORAL TABLET, FILM COATED 262.19 MG

MICROCRYSTALLINE CELLULOSE ORAL TABLET, FILM COATED 563.5 MG

MICROCRYSTALLINE CELLULOSE ORAL TABLET, FILM COATED, EXTENDED 
RELEASE

328.36 MG

MICROCRYSTALLINE CELLULOSE ORAL TABLET, FOR SUSPENSION 116.27 MG

MICROCRYSTALLINE CELLULOSE ORAL TABLET, FOR SUSPENSION 156.25 MG

MICROCRYSTALLINE CELLULOSE ORAL TABLET, MULTILAYER, COATED 34 MG

MICROCRYSTALLINE CELLULOSE ORAL TABLET, MULTILAYER, EXTENDED 
RELEASE

17.3 MG

MICROCRYSTALLINE CELLULOSE ORAL TABLET, ORALLY DISINTEGRATING 415.92 MG

MICROCRYSTALLINE CELLULOSE ORAL TABLET, ORALLY DISINTEGRATING, 
DELAYED RELEASE

30 MG

MICROCRYSTALLINE CELLULOSE ORAL TABLET, SUGAR COATED 4.64 MG

MICROCRYSTALLINE CELLULOSE ORAL TABLET, SUSTAINED ACTION 363.7 MG

MICROCRYSTALLINE CELLULOSE ORAL TABLET, SUSTAINED ACTION, COATED 100 MG

MICROCRYSTALLINE CELLULOSE ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

307.52 MG
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MICROCRYSTALLINE CELLULOSE ORAL TABLET, SUSTAINED RELEASE, FILM 
COATED

62.4 MG

MICROCRYSTALLINE CELLULOSE ORAL TABLET, UNCOATED, TROCHE 60 MG

MICROCRYSTALLINE CELLULOSE SUBLINGUAL TABLET 42 MG

MICROCRYSTALLINE CELLULOSE SUBLINGUAL TABLET 43.2 MG

MICROCRYSTALLINE CELLULOSE VAGINAL TABLET 390 MG

MILK PROTEIN CONCENTRATE BUCCAL TABLET 27.43 MG

MILK PROTEIN CONCENTRATE BUCCAL TABLET, EXTENDED RELEASE 23 MG

MINERAL OIL ORAL TABLET 50 MG

MINERAL OIL ORAL TABLET, COATED 1.3 MG

MINERAL OIL ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

5.67 MG

MODIFIED CORN STARCH (1-OCTENYL 
SUCCINIC ANHYDRIDE)

ORAL TABLET, ORALLY DISINTEGRATING 0.039 MG

MONOETHANOLAMINE ORAL TABLET, DELAYED ACTION 1 MG

MONOGLYCERIDES ORAL TABLET 56.66 MG

MONOGLYCERIDES ORAL TABLET, EXTENDED RELEASE 16.4 MG

MONOSODIUM CITRATE ORAL TABLET 50 MG

MONOSODIUM CITRATE ORAL TABLET, EFFERVESCENT, FOR 
SOLUTION

1900 MG

MONOSODIUM CITRATE ORAL TABLET, ORALLY DISINTEGRATING 7.5 MG

MONTAN WAX ORAL TABLET 0.06 MG

MONTAN WAX ORAL TABLET, FILM COATED 0.03 MG

MYRISTYL ALCOHOL ORAL TABLET, SUSTAINED ACTION 2 MG

MYVACET TYPE 5-00 ORAL TABLET, COATED 0.31 MG

MYVACET TYPE 5-00 ORAL TABLET, SUSTAINED ACTION 0.04 MG

NAPHTHA ORAL TABLET 0.99 MG

NAPHTHOL BLUE BLACK ORAL TABLET 0.08 MG

NEOHESPERIDIN DIHYDROCHALONE ORAL TABLET 0.01 MG

NON-PAREIL SEEDS ORAL TABLET 166.36 MG

NON-PAREIL SEEDS ORAL TABLET, SUSTAINED ACTION 157.5 MG

OIL, HYDROGENATED ORAL TABLET, CONTROLLED RELEASE 6.65 MG

OLEIC ACID ORAL TABLET, COATED 0.72 MG

OLEIC ACID ORAL TABLET, REPEAT ACTION 1.85 MG

OLEIC ACID ORAL TABLET, SUSTAINED ACTION 2 MG

OPACOAT NA7013 CLEAR ORAL TABLET, SUSTAINED ACTION 4 MG

OPACODE NS-78-10013-N ORAL TABLET 0.03 MG

OPACODE NS-78-17821 WB BLACK ORAL TABLET 0.09 MG

OPACODE NS-78-17821 WB BLACK ORAL TABLET, CONTROLLED RELEASE 0.02 MG

OPACODE NS-78-8000 BLACK ORAL TABLET 0.3 MG

OPACODE NS-78-8000 BLACK ORAL TABLET, COATED 0.1 MG

OPACODE NS-78-8000 BLACK ORAL TABLET, FILM COATED 0.1 MG

OPACODE NS-78-8000 BLACK ORAL TABLET, SUSTAINED ACTION 0.2 MG

OPACODE S-1-13001 ORANGE ORAL TABLET 0.03 MG

OPACODE S-1-15038 RED ORAL TABLET 0.2 MG

OPACODE S-1-17823 BLACK ORAL TABLET 0.09 MG

OPACODE S-1-26514 BROWN ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

0.06 MG

OPACODE S-1-4172 BLUE ORAL TABLET, FILM COATED 1 MG

OPACODE S-1-4172M BLUE ORAL TABLET, FILM COATED 1 MG

OPACODE S-1-8090 BLACK ORAL TABLET 0.6 MG

OPACODE S-1-8090 BLACK ORAL TABLET, COATED 2.4 MG

OPACODE S-1-8090 BLACK ORAL TABLET, FILM COATED 0.7 MG

OPACODE S-1-8095 ORAL TABLET, FILM COATED 0.7 MG

OPACODE S-1-8100-HV BLACK ORAL TABLET 0.09 MG

OPACODE S-1-8100-HV BLACK ORAL TABLET, SUGAR COATED 0.09 MG
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OPACODE S-1-9032 ORAL TABLET 9 MG

OPACODE WB NS-78-10521 BLUE ORAL TABLET 0.09 MG

OPACODE WB NS-78-17715 BLACK ORAL TABLET 0.09 MG

OPACODE WB NS-78-18001 WHITE ORAL TABLET, COATED 0.2 MG

OPADRY 00A28646 ORAL TABLET, FILM COATED 3.4 MG

OPADRY 00B53815 ORANGE ORAL TABLET 3.33 MG

OPADRY 00B57513 GREY ORAL TABLET 15 MG

OPADRY 00B57513 GREY ORAL TABLET, EXTENDED RELEASE 4.5 MG

OPADRY 00F44042 RED ORAL TABLET, FILM COATED 28 MG

OPADRY 02-H-22703 YELLOW ORAL TABLET, SUSTAINED ACTION 9 MG

OPADRY 02A82904 YELLOW ORAL TABLET 12.5 MG

OPADRY 02B14941 PINK ORAL TABLET 6 MG

OPADRY 02B22429 YELLOW ORAL TABLET 30 MG

OPADRY 02B32413 YELLOW ORAL TABLET 11.25 MG

OPADRY 02B58839 WHITE ORAL TABLET 2.5 MG

OPADRY 02B94016 PINK ORAL TABLET 1.75 MG

OPADRY 02F34337 PINK ORAL TABLET 5 MG

OPADRY 02F54181 PINK ORAL TABLET 8.76 MG

OPADRY 02G22555 YELLOW ORAL TABLET, FILM COATED 5 MG

OPADRY 02G24523 PINK ORAL TABLET, FILM COATED 8 MG

OPADRY 02G26637 BROWN ORAL TABLET, FILM COATED 8 MG

OPADRY 02G28619 WHITE ORAL TABLET 3 MG

OPADRY 02G28619 WHITE ORAL TABLET, FILM COATED 20 MG

OPADRY 03A 58900 WHITE ORAL TABLET 4.46 MG

OPADRY 03A14309 PINK ORAL TABLET 11.9 MG

OPADRY 03B11434 GREEN ORAL TABLET 32.38 MG

OPADRY 03B12878 YELLOW ORAL TABLET, CONTROLLED RELEASE 13 MG

OPADRY 03B12878 YELLOW ORAL TABLET, EXTENDED RELEASE 12 MG

OPADRY 03B12896 YELLOW ORAL TABLET 24 MG

OPADRY 03B12914 YELLOW ORAL TABLET, FILM COATED 2.38 MG

OPADRY 03B14424 PINK ORAL TABLET, EXTENDED RELEASE 15 MG

OPADRY 03B14436 PINK ORAL TABLET 12 MG

OPADRY 03B14899 PINK ORAL TABLET 12 MG

OPADRY 03B16083 MAROON ORAL TABLET, COATED 5 MG

OPADRY 03B17426 BEIGE ORAL TABLET, EXTENDED RELEASE 18 MG

OPADRY 03B17495 BEIGE ORAL TABLET 18 MG

OPADRY 03B17495 BEIGE ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

2.4 MG

OPADRY 03B17618 GRAY ORAL TABLET, COATED 8 MG

OPADRY 03B20024 PURPLE ORAL TABLET, EXTENDED RELEASE 12.8 MG

OPADRY 03B20024 PURPLE ORAL TABLET, FILM COATED 3 MG

OPADRY 03B20556 BLUE ORAL TABLET, EXTENDED RELEASE 10.2 MG

OPADRY 03B21517 GREEN ORAL TABLET, EXTENDED RELEASE 7.7 MG

OPADRY 03B22426 YELLOW ORAL TABLET 15 MG

OPADRY 03B23523 ORANGE ORAL TABLET, EXTENDED RELEASE 10.2 MG

OPADRY 03B24562 PEACH ORAL TABLET, FILM COATED 18 MG

OPADRY 03B28796 WHITE ORAL TABLET 21 MG

OPADRY 03B28796 WHITE ORAL TABLET, EXTENDED RELEASE 32 MG

OPADRY 03B32034 YELLOW ORAL TABLET, EXTENDED RELEASE 7.7 MG

OPADRY 03B34239 PINK ORAL TABLET 34.13 MG

OPADRY 03B50899 BLUE ORAL TABLET, FILM COATED 5.97 MG

OPADRY 03B510003 GREEN ORAL TABLET, EXTENDED RELEASE 6.45 MG

OPADRY 03B53850 ORANGE ORAL TABLET, COATED 4 MG

OPADRY 03B54138 PINK ORAL TABLET 8.81 MG

OPADRY 03B54180 PINK ORAL TABLET 6 MG

OPADRY 03B54504 PINK ORAL TABLET, FILM COATED 27 MG
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OPADRY 03B54573 PINK ORAL TABLET 4 MG

OPADRY 03B54588 PINK ORAL TABLET 2 MG

OPADRY 03B54955 PINK ORAL TABLET 18.5 MG

OPADRY 03B56518 BROWN ORAL TABLET 3 MG

OPADRY 03B56518 BROWN ORAL TABLET, FILM COATED 4 MG

OPADRY 03B57310 BROWN ORAL TABLET 17.25 MG

OPADRY 03B57519 GREY ORAL TABLET 6.6 MG

OPADRY 03B57519 GREY ORAL TABLET, EXTENDED RELEASE 12.07 MG

OPADRY 03B57520 GREY ORAL TABLET 8.4 MG

OPADRY 03B57520 GREY ORAL TABLET, EXTENDED RELEASE 12.9 MG

OPADRY 03B57631 GREY ORAL TABLET, FILM COATED 2.99 MG

OPADRY 03B58902 WHITE ORAL TABLET 10.5 MG

OPADRY 03B58930 WHITE ORAL TABLET 13.4 MG

OPADRY 03B58965 WHITE ORAL TABLET 24.05 MG

OPADRY 03B68903 WHITE ORAL TABLET 6 MG

OPADRY 03B80829 BLUE ORAL TABLET 3 MG

OPADRY 03B80829 BLUE ORAL TABLET, EXTENDED RELEASE 4.5 MG

OPADRY 03B80969 BLUE ORAL TABLET, EXTENDED RELEASE 8.6 MG

OPADRY 03B82316 YELLOW ORAL TABLET 34.5 MG

OPADRY 03B82419 YELLOW ORAL TABLET, EXTENDED RELEASE 6.13 MG

OPADRY 03B82836 YELLOW ORAL TABLET 26.67 MG

OPADRY 03B82849 YELLOW ORAL TABLET 20 MG

OPADRY 03B82943 YELLOW ORAL TABLET 33 MG

OPADRY 03B84681 PINK ORAL TABLET 8.25 MG

OPADRY 03B84755 PINK ORAL TABLET 33 MG

OPADRY 03B86585 BROWN ORAL TABLET 17.63 MG

OPADRY 03B86636 BROWN ORAL TABLET, DELAYED ACTION 9 MG

OPADRY 03B86636 BROWN ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

6 MG

OPADRY 03B86737 BROWN ORAL TABLET 10 MG

OPADRY 03B86811 BROWN ORAL TABLET, EXTENDED RELEASE 6.16 MG

OPADRY 03B86891 BROWN ORAL TABLET 16.5 MG

OPADRY 03B86892 BROWN ORAL TABLET 16.5 MG

OPADRY 03B93363 ORANGE ORAL TABLET 3.3 MG

OPADRY 03C34219 PINK ORAL TABLET 7.2 MG

OPADRY 03F12967 YELLOW ORAL TABLET, FILM COATED 4 MG

OPADRY 03F13325 ORANGE ORAL TABLET 12 MG

OPADRY 03F14895 PINK ORAL TABLET, FILM COATED 4 MG

OPADRY 03F42192 YELLOW ORAL TABLET, EXTENDED RELEASE 7.5 MG

OPADRY 03F43159 BROWN ORAL TABLET, EXTENDED RELEASE 7.5 MG

OPADRY 03F51681 GREEN ORAL TABLET, EXTENDED RELEASE 6.83 MG

OPADRY 03F52321 YELLOW ORAL TABLET 1.5 MG

OPADRY 03F540000 PINK ORAL TABLET, FILM COATED 20 MG

OPADRY 03F54126 PINK ORAL TABLET 12 MG

OPADRY 03F54568 PINK ORAL TABLET 7 MG

OPADRY 03F565001 BROWN ORAL TABLET, FILM COATED 10 MG

OPADRY 03F57311 BROWN ORAL TABLET, FILM COATED 10 MG

OPADRY 03F58741 WHITE ORAL TABLET, EXTENDED RELEASE 6.83 MG

OPADRY 03F58991 WHITE ORAL TABLET 21.3 MG

OPADRY 03F59016 CLEAR ORAL TABLET 24 MG

OPADRY 03F59016 CLEAR ORAL TABLET, EXTENDED RELEASE 4 MG

OPADRY 03F82329 YELLOW ORAL TABLET, FILM COATED 20 MG

OPADRY 03F82604 YELLOW ORAL TABLET 32 MG

OPADRY 03F82726 YELLOW ORAL TABLET 7 MG

OPADRY 03F82726 YELLOW ORAL TABLET, FILM COATED 7 MG

OPADRY 03F82788 YELLOW ORAL TABLET 30 MG
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OPADRY 03F84641 PINK ORAL TABLET, FILM COATED 5 MG

OPADRY 03F84782 PINK ORAL TABLET 32 MG

OPADRY 03F84793 PINK ORAL TABLET 8 MG

OPADRY 03F86762 BROWN ORAL TABLET 16 MG

OPADRY 03F86776 BROWN ORAL TABLET, EXTENDED RELEASE 6.83 MG

OPADRY 03F86845 BROWN ORAL TABLET 16 MG

OPADRY 03F86990 BROWN ORAL TABLET, EXTENDED RELEASE 6.83 MG

OPADRY 03G24389 PINK ORAL TABLET 20 MG

OPADRY 03G24389 PINK ORAL TABLET, FILM COATED 9 MG

OPADRY 03G82464 YELLOW ORAL TABLET 3.6 MG

OPADRY 03G82490 YELLOW ORAL TABLET 3 MG

OPADRY 03J18312 WHITE ORAL TABLET 30 MG

OPADRY 03K14881 PINK ORAL TABLET 34.2 MG

OPADRY 03K19229 CLEAR ORAL TABLET 4.3 MG

OPADRY 03K19229 CLEAR ORAL TABLET, DELAYED ACTION 8.4 MG

OPADRY 03K29121 CLEAR ORAL TABLET, DELAYED ACTION 34 MG

OPADRY 03K50891 BLUE ORAL TABLET 3.75 MG

OPADRY 03K51211 GREEN ORAL TABLET 2.25 MG

OPADRY 03K52543 YELLOW ORAL TABLET 5 MG

OPADRY 03K54121 PINK ORAL TABLET 10 MG

OPADRY 03K80846 BLUE ORAL TABLET 3 MG

OPADRY 04E28779 WHITE ORAL TABLET 2.19 MG

OPADRY 04F50603 BLUE ORAL TABLET 4 MG

OPADRY 04F50702 BLUE ORAL TABLET 5 MG

OPADRY 04F51279 GREEN ORAL TABLET 2 MG

OPADRY 04F52565 YELLOW ORAL TABLET 8 MG

OPADRY 04F53544 ORANGE ORAL TABLET 5 MG

OPADRY 04F58804 WHITE ORAL TABLET 16 MG

OPADRY 04F58804 WHITE ORAL TABLET, FILM COATED 10 MG

OPADRY 05B10446 PURPLE ORAL TABLET 16 MG

OPADRY 05B10446 PURPLE ORAL TABLET, COATED 23 MG

OPADRY 05B10457 PURPLE ORAL TABLET 16 MG

OPADRY 05B10457 PURPLE ORAL TABLET, EXTENDED RELEASE 4.5 MG

OPADRY 05B11552 GREEN ORAL TABLET, EXTENDED RELEASE 3.64 MG

OPADRY 05B11781 GREEN ORAL TABLET 7 MG

OPADRY 05B12337 YELLOW ORAL TABLET 8.5 MG

OPADRY 05B15325 RED ORAL TABLET 5 MG

OPADRY 05B17055 TAN ORAL TABLET 4 MG

OPADRY 05B17055 TAN ORAL TABLET, FILM COATED 5 MG

OPADRY 05F82955 YELLOW ORAL TABLET 24.38 MG

OPADRY 06F32500 YELLOW ORAL TABLET 3 MG

OPADRY 06F34520 PINK ORAL TABLET 3 MG

OPADRY 06F34521 ORANGE ORAL TABLET 6 MG

OPADRY 06F34522 PINK ORAL TABLET 12 MG

OPADRY 06F34523 PINK ORAL TABLET 24 MG

OPADRY 12B58900 WHITE ORAL TABLET 20 MG

OPADRY 12F20984 BLUE ORAL TABLET, FILM COATED 4 MG

OPADRY 12F21129 GREEN ORAL TABLET, FILM COATED 2 MG

OPADRY 12F22609 YELLOW ORAL TABLET, FILM COATED 8 MG

OPADRY 13B50159 PURPLE ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

450 MG

OPADRY 13B50780 BLUE ORAL TABLET 4.5 MG

OPADRY 13B51260 GREEN ORAL TABLET 2.25 MG

OPADRY 13B52329 YELLOW ORAL TABLET 9 MG

OPADRY 13B54058 PINK ORAL TABLET 8.5 MG

OPADRY 13B58802 WHITE ORAL TABLET 30 MG
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OPADRY 13B58802 WHITE ORAL TABLET, FILM COATED 7.5 MG

OPADRY 13B58894 WHITE ORAL TABLET 2 MG

OPADRY 13B80922 BLUE ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

450 MG

OPADRY 13B82555 YELLOW ORAL TABLET 1.8 MG

OPADRY 13B82907 YELLOW ORAL TABLET 4 MG

OPADRY 13F51381 GREEN ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

450 MG

OPADRY 13F52194 YELLOW ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

450 MG

OPADRY 13F52195 YELLOW ORAL TABLET 3 MG

OPADRY 13F54198 PINK ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

450 MG

OPADRY 13F58866 WHITE ORAL TABLET 3 MG

OPADRY 13F58866 WHITE ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

4.5 MG

OPADRY 13K52177 YELLOW ORAL TABLET 20 MG

OPADRY 13M530001 ORANGE ORAL TABLET 13.6 MG

OPADRY 13M565001 BROWN ORAL TABLET 32 MG

OPADRY 13M86920 BROWN ORAL TABLET 28 MG

OPADRY 14B53805 ORANGE ORAL TABLET 20 MG

OPADRY 15B110003 GREEN ORAL TABLET, EXTENDED RELEASE 6 MG

OPADRY 15B11947 GREEN ORAL TABLET 2.5 MG

OPADRY 15B13335 ORANGE ORAL TABLET, EXTENDED RELEASE 20 MG

OPADRY 15B20780 BLUE ORAL TABLET 9 MG

OPADRY 15B21340 GREEN ORAL TABLET 12 MG

OPADRY 15B22275 YELLOW ORAL TABLET 3 MG

OPADRY 15B24473 PINK ORAL TABLET 6 MG

OPADRY 15B24879 PINK ORAL TABLET, FILM COATED 4 MG

OPADRY 15B28665 WHITE ORAL TABLET, FILM COATED 8 MG

OPADRY 15B50612 BLUE ORAL TABLET 3.5 MG

OPADRY 15B52000 YELLOW ORAL TABLET 5 MG

OPADRY 15B52070 YELLOW ORAL TABLET 10 MG

OPADRY 15B53449 ORANGE ORAL TABLET 12.5 MG

OPADRY 15B58810 WHITE ORAL TABLET 2.5 MG

OPADRY 15B86703 BROWN ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

450 MG

OPADRY 15B91211 GREEN ORAL TABLET 7 MG

OPADRY 15B92484 YELLOW ORAL TABLET 3 MG

OPADRY 15B96558 BROWN ORAL TABLET 3.3 MG

OPADRY 16B38982 WHITE ORAL TABLET 2 MG

OPADRY 16B5900 YELLOW ORAL TABLET, FILM COATED 7.5 MG

OPADRY 20014832 PINK ORAL TABLET, FILM COATED 3.75 MG

OPADRY 20A28569 WHITE ORAL TABLET 30 MG

OPADRY 20A52229 YELLOW ORAL TABLET 5.6 MG

OPADRY 20A52560 YELLOW ORAL TABLET, FILM COATED 4.5 MG

OPADRY 20A52900 YELLOW ORAL TABLET 2.5 MG

OPADRY 20A54211 PINK ORAL TABLET 22.4 MG

OPADRY 20A54239 PINK ORAL TABLET 2.8 MG

OPADRY 20A54614 PINK ORAL TABLET, FILM COATED 16 MG

OPADRY 20A54616 PINK ORAL TABLET, FILM COATED 2 MG

OPADRY 20A54900 PINK ORAL TABLET 2.5 MG

OPADRY 20A54901 PINK ORAL TABLET 24 MG

OPADRY 20A56500 BROWN ORAL TABLET 5 MG

OPADRY 20A56694 BROWN ORAL TABLET, FILM COATED 4 MG

OPADRY 20A56788 BROWN ORAL TABLET, FILM COATED 9 MG
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OPADRY 20A58706 WHITE ORAL TABLET 7.2 MG

OPADRY 20A58806 WHITE ORAL TABLET 11.25 MG

OPADRY 20A58806 WHITE ORAL TABLET, FILM COATED 13.5 MG

OPADRY 20A58916 WHITE ORAL TABLET, FILM COATED 13.5 MG

OPADRY 20A59015 CLEAR ORAL TABLET, FILM COATED 30 MG

OPADRY 20A91487 GREEN ORAL TABLET 31.15 MG

OPADRY 20A99171 BLUE ORAL TABLET 27.1 MG

OPADRY 20A99172 BLUE ORAL TABLET 33.74 MG

OPADRY 20B11521 GREEN ORAL TABLET, FILM COATED 28 MG

OPADRY 20B17583 GRAY ORAL TABLET, FILM COATED 21 MG

OPADRY 20B50135 PURPLE ORAL TABLET, FILM COATED 25 MG

OPADRY 20B50184 PURPLE ORAL TABLET 24 MG

OPADRY 20B97160 BEIGE ORAL TABLET, FILM COATED 12 MG

OPADRY 20C15347 RED ORAL TABLET, FILM COATED 22 MG

OPADRY 20H58983 WHITE ORAL TABLET 8.7 MG

OPADRY 21K84964 PINK ORAL TABLET 10.8 MG

OPADRY 31F20963 BLUE ORAL TABLET, SUSTAINED ACTION 23 MG

OPADRY 31F32870 YELLOW ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

21 MG

OPADRY 32F540014 PINK ORAL TABLET 8 MG

OPADRY 32K14834 PINK ORAL TABLET, FILM COATED 16.8 MG

OPADRY 32K23123 ORANGE ORAL TABLET, EXTENDED RELEASE 7 MG

OPADRY 33G12976 YELLOW ORAL TABLET, FILM COATED 4.5 MG

OPADRY 33G24690 PINK ORAL TABLET, FILM COATED 20 MG

OPADRY 33G25171 BRICK RED ORAL TABLET, FILM COATED 28 MG

OPADRY 40L14278 PINK ORAL TABLET, FILM COATED 33.6 MG

OPADRY 80W 12319 YELLOW ORAL TABLET 9.7 MG

OPADRY 80W-93032 AMB ORANGE ORAL TABLET, FILM COATED 9.97 MG

OPADRY 80W22657 AMB YELLOW ORAL TABLET 7.5 MG

OPADRY 85F14999 PINK ORAL TABLET 8 MG

OPADRY 85F19250 CLEAR ORAL TABLET, EXTENDED RELEASE 29.1 MG

OPADRY 85F21445 GREEN ORAL TABLET 12 MG

OPADRY 85F21446 GREEN ORAL TABLET 6 MG

OPADRY 85F21450 GREEN ORAL TABLET 3 MG

OPADRY 85F34465 PINK ORAL TABLET 10.8 MG

OPADRY 85G689183 WHITE ORAL TABLET 13.49 MG

OPADRY 85G93096 ORANGE ORAL TABLET 4.53 MG

OPADRY AMB 80W52110 YELLOW ORAL TABLET 16 MG

OPADRY AMB 80W62680 YELLOW ORAL TABLET 5 MG

OPADRY AMB 80W62681 YELLOW ORAL TABLET 10 MG

OPADRY AMB 80W64837 PINK ORAL TABLET 20 MG

OPADRY AMB 80W68912 WHITE ORAL TABLET 16.24 MG

OPADRY AMB 80W68912 WHITE ORAL TABLET, EXTENDED RELEASE 36 MG

OPADRY AMB OY-B-28920 WHITE ORAL TABLET 21.74 MG

OPADRY AMB OY-B-28920 WHITE ORAL TABLET, FILM COATED 24 MG

OPADRY I 03B22409 YELLOW ORAL TABLET, MULTILAYER, COATED 17 MG

OPADRY I 03B23197 ORANGE ORAL TABLET, MULTILAYER, COATED 18 MG

OPADRY I 03B24658 PINK ORAL TABLET, MULTILAYER, COATED 17 MG

OPADRY II 03B10903 BLUE ORAL TABLET, SUSTAINED ACTION 20.82 MG

OPADRY II 30F84515 PINK ORAL TABLET 6.25 MG

OPADRY II 31F22071 YELLOW ORAL TABLET, DELAYED RELEASE 2 MG

OPADRY II 31F22088 YELLOW ORAL TABLET 6 MG

OPADRY II 31F23111 ORANGE ORAL TABLET 8 MG

OPADRY II 31F23111 ORANGE ORAL TABLET, SUSTAINED ACTION 16 MG

OPADRY II 31F24128 PINK ORAL TABLET 16 MG

OPADRY II 31F24239 PINK ORAL TABLET 20 MG
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OPADRY II 31F27625 GRAY ORAL TABLET, SUSTAINED ACTION 19 MG

OPADRY II 31F32090 YELLOW ORAL TABLET 1 MG

OPADRY II 31F58914 WHITE ORAL TABLET 23 MG

OPADRY II 31K34575 PINK ORAL TABLET 20 MG

OPADRY II 31K34581 PINK ORAL TABLET 8.25 MG

OPADRY II 31K52633 YELLOW ORAL TABLET 6 MG

OPADRY II 31K84972 PINK ORAL TABLET 29.1 MG

OPADRY II 32B10817 BLUE ORAL TABLET 6 MG

OPADRY II 32F28553 WHITE ORAL TABLET 2.5 MG

OPADRY II 32F505001 BLUE ORAL TABLET 10 MG

OPADRY II 32F540002 PINK ORAL TABLET 5 MG

OPADRY II 32F540012 PINK ORAL TABLET 16 MG

OPADRY II 32F58900 WHITE ORAL TABLET, FILM COATED 12 MG

OPADRY II 32F84835 PINK ORAL TABLET, FILM COATED 6 MG

OPADRY II 32K10054 PURPLE ORAL TABLET 13.1 MG

OPADRY II 32K12160 YELLOW ORAL TABLET, FILM COATED 32.28 MG

OPADRY II 32K12884 YELLOW ORAL TABLET 14 MG

OPADRY II 32K12942 YELLOW ORAL TABLET 38.85 MG

OPADRY II 32K12968 YELLOW ORAL TABLET, CONTROLLED RELEASE 8.88 MG

OPADRY II 32K13357 ORANGE ORAL TABLET 5 MG

OPADRY II 32K13699 ORANGE ORAL TABLET, FILM COATED 9 MG

OPADRY II 32K14826 PINK ORAL TABLET 7.2 MG

OPADRY II 32K14827 PINK ORAL TABLET 12 MG

OPADRY II 32K14827 PINK ORAL TABLET, COATED 12 MG

OPADRY II 32K14833 PINK ORAL TABLET 21 MG

OPADRY II 32K14833 PINK ORAL TABLET, FILM COATED 5 MG

OPADRY II 32K15649 RED ORAL TABLET 9.09 MG

OPADRY II 32K16706 BROWN ORAL TABLET, FILM COATED 14 MG

OPADRY II 32K17089 TAN ORAL TABLET 3.75 MG

OPADRY II 32K17573 GRAY ORAL TABLET 7.5 MG

OPADRY II 33F28627 WHITE ORAL TABLET 6 MG

OPADRY II 33G10148 PURPLE ORAL TABLET 5 MG

OPADRY II 33G10907 BLUE ORAL TABLET 4.5 MG

OPADRY II 33G11635 GREEN ORAL TABLET, SUSTAINED ACTION 11.2 MG

OPADRY II 33G11938 GREEN ORAL TABLET 14 MG

OPADRY II 33G28435 WHITE ORAL TABLET 22.5 MG

OPADRY II 33G28523 WHITE ORAL TABLET 9 MG

OPADRY II 33G28707 WHITE ORAL TABLET 31.25 MG

OPADRY II 33G28707 WHITE ORAL TABLET, DELAYED ACTION 21 MG

OPADRY II 33G28707 WHITE ORAL TABLET, EXTENDED RELEASE 30 MG

OPADRY II 33G32605 YELLOW ORAL TABLET 11.25 MG

OPADRY II 33G34594 PINK ORAL TABLET 30 MG

OPADRY II 33G92112 YELLOW ORAL TABLET 17.5 MG

OPADRY II 39B18529 WHITE ORAL TABLET, EXTENDED RELEASE 11.6 MG

OPADRY II 40 L14235 PINK ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

22 MG

OPADRY II 40 L17589 GRAY ORAL TABLET, SUSTAINED ACTION 26 MG

OPADRY II 40014876 PINK ORAL TABLET, FILM COATED 4.93 MG

OPADRY II 40B12994 BEIGE ORAL TABLET 10 MG

OPADRY II 40B97172 YELLOW ORAL TABLET 5 MG

OPADRY II 40C10881 BLUE ORAL TABLET, FILM COATED 6 MG

OPADRY II 40C13396 ORANGE ORAL TABLET, FILM COATED 6 MG

OPADRY II 40C18303 WHITE ORAL TABLET, FILM COATED 6 MG

OPADRY II 40L10412 PURPLE ORAL TABLET, SUSTAINED ACTION 5.25 MG

OPADRY II 40L10884 BLUE ORAL TABLET, FILM COATED 18 MG

OPADRY II 40L11438 GREEN ORAL TABLET, EXTENDED RELEASE 24 MG
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OPADRY II 40L11438 GREEN ORAL TABLET, SUSTAINED ACTION 40 MG

OPADRY II 40L11588 GREEN ORAL TABLET 26.25 MG

OPADRY II 40L11588 GREEN ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

22 MG

OPADRY II 40L12904 YELLOW ORAL TABLET 7.5 MG

OPADRY II 40L12917 YELLOW ORAL TABLET, FILM COATED 18 MG

OPADRY II 40L12979 YELLOW ORAL TABLET, EXTENDED RELEASE 14.32 MG

OPADRY II 40L12979 YELLOW ORAL TABLET, SUSTAINED ACTION, COATED 30 MG

OPADRY II 40L13950 ORANGE ORAL TABLET 9 MG

OPADRY II 40L14190 PINK ORAL TABLET 24.5 MG

OPADRY II 40L14336 PINK ORAL TABLET 9 MG

OPADRY II 40L14836 PINK ORAL TABLET, FILM COATED 4.75 MG

OPADRY II 40L17427 BEIGE ORAL TABLET 9 MG

OPADRY II 40L17587 GRAY ORAL TABLET 6.2 MG

OPADRY II 40L92058 YELLOW ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

12.9 MG

OPADRY II 40L93159 ORANGE ORAL TABLET 12 MG

OPADRY II 40O93122 ORANGE ORAL TABLET 9 MG

OPADRY II 45F22481 YELLOW ORAL TABLET, COATED 11 MG

OPADRY II 45F24512 YELLOW ORAL TABLET, COATED 11 MG

OPADRY II 49B10882 BLUE ORAL TABLET 26.9 MG

OPADRY II 49B13460 ORANGE ORAL TABLET 19 MG

OPADRY II 49B16716 BROWN ORAL TABLET 9.57 MG

OPADRY II 57U92682 YELLOW ORAL TABLET 13.5 MG

OPADRY II 57U97337 TAN ORAL TABLET 12.4 MG

OPADRY II 57U97508 GRAY ORAL TABLET 13.9 MG

OPADRY II 85F10129 PURPLE ORAL TABLET 29.3 MG

OPADRY II 85F10245 PURPLE ORAL TABLET (IMMED./COMP. RELEASE), 
COATED

25.6 MG

OPADRY II 85F10447 PURPLE ORAL TABLET, EXTENDED RELEASE 2.4 MG

OPADRY II 85F10919 BLUE ORAL TABLET 24 MG

OPADRY II 85F10919 BLUE ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

1.65 MG

OPADRY II 85F11881 GREEN ORAL TABLET, EXTENDED RELEASE 3.6 MG

OPADRY II 85F12345 YELLOW ORAL TABLET 6 MG

OPADRY II 85F12372 YELLOW ORAL TABLET 4.5 MG

OPADRY II 85F12375 YELLOW ORAL TABLET, EXTENDED RELEASE 7.2 MG

OPADRY II 85F13751 ORANGE ORAL TABLET, EXTENDED RELEASE 3 MG

OPADRY II 85F13980 ORANGE ORAL TABLET 18 MG

OPADRY II 85F140000 PINK ORAL TABLET 30 MG

OPADRY II 85F140024 PINK ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

13.2 MG

OPADRY II 85F14452 PINK ORAL TABLET 9 MG

OPADRY II 85F15642 RED ORAL TABLET 16.8 MG

OPADRY II 85F15642 RED ORAL TABLET, EXTENDED RELEASE 10.5 MG

OPADRY II 85F16876 BROWN ORAL TABLET 24 MG

OPADRY II 85F170047 BEIGE ORAL TABLET 39 MG

OPADRY II 85F18378 WHITE ORAL TABLET 50 MG

OPADRY II 85F18378 WHITE ORAL TABLET, EXTENDED RELEASE 31.6 MG

OPADRY II 85F18422 WHITE ORAL TABLET 40 MG

OPADRY II 85F18422 WHITE ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

8 MG

OPADRY II 85F18422 WHITE ORAL TABLET, CONTROLLED RELEASE 7.85 MG

OPADRY II 85F18422 WHITE ORAL TABLET, EXTENDED RELEASE 36 MG

OPADRY II 85F18422 WHITE ORAL TABLET, FILM COATED 55 MG

OPADRY II 85F18442 WHITE ORAL TABLET 33 MG
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OPADRY II 85F18442 WHITE ORAL TABLET, EXTENDED RELEASE 25 MG

OPADRY II 85F22055 YELLOW ORAL TABLET 18 MG

OPADRY II 85F22055 YELLOW ORAL TABLET, COATED 5.5 MG

OPADRY II 85F22075 YELLOW ORAL TABLET 15 MG

OPADRY II 85F22079 YELLOW ORAL TABLET 7.5 MG

OPADRY II 85F23470 PINK ORAL TABLET 7.5 MG

OPADRY II 85F23499 ORANGE ORAL TABLET 6 MG

OPADRY II 85F23976 ORANGE ORAL TABLET 21 MG

OPADRY II 85F23976 ORANGE ORAL TABLET, FILM COATED 10.5 MG

OPADRY II 85F24033 PINK ORAL TABLET 7.5 MG

OPADRY II 85F24035 PINK ORAL TABLET 8.1 MG

OPADRY II 85F24307 PINK ORAL TABLET 35 MG

OPADRY II 85F26815 BROWN ORAL TABLET 2.5 MG

OPADRY II 85F28751 WHITE ORAL TABLET 24 MG

OPADRY II 85F32121 YELLOW ORAL TABLET 2 MG

OPADRY II 85F32157 YELLOW ORAL TABLET 3.75 MG

OPADRY II 85F32331 YELLOW ORAL TABLET 9 MG

OPADRY II 85F32547 YELLOW ORAL TABLET 32.55 MG

OPADRY II 85F32782 YELLOW ORAL TABLET 15 MG

OPADRY II 85F32782 YELLOW ORAL TABLET, FILM COATED 10.5 MG

OPADRY II 85F34610 PINK ORAL TABLET 4 MG

OPADRY II 85F62534 YELLOW ORAL TABLET 18.6 MG

OPADRY II 85F64712 PINK ORAL TABLET 18.6 MG

OPADRY II 85F64732 PINK ORAL TABLET 4.65 MG

OPADRY II 85F66775 BROWN ORAL TABLET 9.3 MG

OPADRY II 85F66815 BROWN ORAL TABLET 9.3 MG

OPADRY II 85F90093 PURPLE ORAL TABLET 57.05 MG

OPADRY II 85F91135 GREEN ORAL TABLET, FILM COATED 2.4 MG

OPADRY II 85F91136 GREEN ORAL TABLET, FILM COATED 4.8 MG

OPADRY II 85F91137 GREEN ORAL TABLET, FILM COATED 9.6 MG

OPADRY II 85F91238 GREEN ORAL TABLET (IMMED./COMP. RELEASE), 
COATED

19.2 MG

OPADRY II 85F92008 YELLOW ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

35.55 MG

OPADRY II 85F92204 YELLOW ORAL TABLET, EXTENDED RELEASE 5.4 MG

OPADRY II 85F92621 YELLOW ORAL TABLET (IMMED./COMP. RELEASE), 
COATED

12.8 MG

OPADRY II 85F92716 YELLOW ORAL TABLET, EXTENDED RELEASE 9 MG

OPADRY II 85F93042 ORANGE ORAL TABLET 5.4 MG

OPADRY II 85F93042 ORANGE ORAL TABLET, FILM COATED, EXTENDED 
RELEASE

33.34 MG

OPADRY II 85F93314 ORANGE ORAL TABLET, COATED 3.5 MG

OPADRY II 85F94172 PINK ORAL TABLET 46.5 MG

OPADRY II 85F94224 PINK ORAL TABLET 15 MG

OPADRY II 85F94552 PINK ORAL TABLET, EXTENDED RELEASE 10.5 MG

OPADRY II 85F97458 BEIGE ORAL TABLET 51.63 MG

OPADRY II 85F97531 GRAY ORAL TABLET, EXTENDED RELEASE 3 MG

OPADRY II 85F97533 GRAY ORAL TABLET, COATED 7 MG

OPADRY II 85F99126 BLUE ORAL TABLET, EXTENDED RELEASE 12 MG

OPADRY II 85G20583 BLUE ORAL TABLET 48 MG

OPADRY II 85G56434 MAROON ORAL TABLET, EXTENDED RELEASE 18.72 MG

OPADRY II 85G56867 BROWN ORAL TABLET 21.3 MG

OPADRY II 85G57680 GREY ORAL TABLET, EXTENDED RELEASE 25 MG

OPADRY II 85G62591 YELLOW ORAL TABLET (IMMED./COMP. RELEASE), 
COATED

2.64 MG

OPADRY II OY-L-22903 ORAL TABLET, FILM COATED 6 MG
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OPADRY II OY-L-22920 YELLOW ORAL TABLET 6 MG

OPADRY II OY-L-23028 ORANGE ORAL TABLET, FILM COATED 4.5 MG

OPADRY II OY-L-24802 PINK ORAL TABLET, FILM COATED 4.5 MG

OPADRY II OY-L-24803 PINK ORAL TABLET, FILM COATED 9 MG

OPADRY II OY-L-24808 ORAL TABLET, FILM COATED 12 MG

OPADRY II OY-L-28900 WHITE ORAL TABLET 16 MG

OPADRY II OY-L-28900 WHITE ORAL TABLET, FILM COATED 5.55 MG

OPADRY II OY-L-32920 ORAL TABLET, FILM COATED 12 MG

OPADRY II PINK 85G94027 ORAL TABLET 16.2 MG

OPADRY II PINK 85G94065 ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

7 MG

OPADRY II RED 85G94101 ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

7 MG

OPADRY II Y-19-7483 CLEAR ORAL TABLET 5.6 MG

OPADRY II Y-19-7483 CLEAR ORAL TABLET, DELAYED ACTION 12 MG

OPADRY II Y-19-7483 CLEAR ORAL TABLET, EXTENDED RELEASE 10.6 MG

OPADRY II Y-19-7483 CLEAR ORAL TABLET, FILM COATED 34 MG

OPADRY II Y-19-7483 CLEAR ORAL TABLET, SUSTAINED ACTION 35 MG

OPADRY II Y-22-10274 LAVENDER ORAL TABLET, FILM COATED 8 MG

OPADRY II Y-22-10274 LAVENDER ORAL TABLET, SUSTAINED ACTION 14.95 MG

OPADRY II Y-22-10508 BLUE ORAL TABLET 14.83 MG

OPADRY II Y-22-10519 BLUE ORAL TABLET 29.66 MG

OPADRY II Y-22-10538 BLUE ORAL TABLET 90 MG

OPADRY II Y-22-10667 BLUE ORAL TABLET 10.5 MG

OPADRY II Y-22-10702 BLUE ORAL TABLET 6.2 MG

OPADRY II Y-22-10702 BLUE ORAL TABLET, SUSTAINED ACTION 5.25 MG

OPADRY II Y-22-10764 BLUE ORAL TABLET 15 MG

OPADRY II Y-22-11184 GREEN ORAL TABLET 8 MG

OPADRY II Y-22-11210 GREEN ORAL TABLET 3 MG

OPADRY II Y-22-11251 GREEN ORAL TABLET 2 MG

OPADRY II Y-22-12098 YELLOW ORAL TABLET 9 MG

OPADRY II Y-22-12553 YELLOW ORAL TABLET 40.36 MG

OPADRY II Y-22-12664 YELLOW ORAL TABLET 86.4 MG

OPADRY II Y-22-12664 YELLOW ORAL TABLET, EXTENDED RELEASE 12 MG

OPADRY II Y-22-12718 YELLOW ORAL TABLET, SUSTAINED ACTION 15 MG

OPADRY II Y-22-12720 PALE YELLOW ORAL TABLET, EXTENDED RELEASE 14 MG

OPADRY II Y-22-12720 PALE YELLOW ORAL TABLET, FILM COATED 4.2 MG

OPADRY II Y-22-12780 YELLOW ORAL TABLET 21 MG

OPADRY II Y-22-12780 YELLOW ORAL TABLET, FILM COATED 10.85 MG

OPADRY II Y-22-13034 ORANGE ORAL TABLET 4.2 MG

OPADRY II Y-22-13061 ORANGE ORAL TABLET 24 MG

OPADRY II Y-22-13061 ORANGE ORAL TABLET, COATED 13 MG

OPADRY II Y-22-13061 ORANGE ORAL TABLET, EXTENDED RELEASE 13 MG

OPADRY II Y-22-13061 ORANGE ORAL TABLET, FILM COATED 6.5 MG

OPADRY II Y-22-13061 ORANGE ORAL TABLET, SUSTAINED ACTION 40 MG

OPADRY II Y-22-13083 ORANGE ORAL TABLET 15 MG

OPADRY II Y-22-13089 ORANGE ORAL TABLET 4.9 MG

OPADRY II Y-22-13167 ORANGE ORAL TABLET 25 MG

OPADRY II Y-22-13167 ORANGE ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

17.19 MG

OPADRY II Y-22-13577 FLESH ORAL TABLET 31.5 MG

OPADRY II Y-22-13577 FLESH ORAL TABLET, FILM COATED 9.3 MG

OPADRY II Y-22-13577 FLESH ORAL TABLET, SUSTAINED ACTION 15 MG

OPADRY II Y-22-13603 ORANGE ORAL TABLET 67.5 MG

OPADRY II Y-22-13603 ORANGE ORAL TABLET, EXTENDED RELEASE 23.7 MG

OPADRY II Y-22-13663 ORANGE ORAL TABLET, SUSTAINED ACTION 5.25 MG
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OPADRY II Y-22-14001 PINK ORAL TABLET 6 MG

OPADRY II Y-22-14701 PINK ORAL TABLET, FILM COATED 19 MG

OPADRY II Y-22-15061 ORAL TABLET, SUSTAINED ACTION, COATED 17.1 MG

OPADRY II Y-22-16562 BROWN ORAL TABLET 15 MG

OPADRY II Y-22-16577 BROWN ORAL TABLET, EXTENDED RELEASE 12 MG

OPADRY II Y-22-17025 BEIGE ORAL TABLET 30 MG

OPADRY II Y-22-17025 BEIGE ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

5 MG

OPADRY II Y-22-17025 BEIGE ORAL TABLET, EXTENDED RELEASE 12 MG

OPADRY II Y-22-17025 BEIGE ORAL TABLET, FILM COATED 15 MG

OPADRY II Y-22-17165 BEIGE ORAL TABLET 20 MG

OPADRY II Y-22-17221 BEIGE ORAL TABLET, FILM COATED 12 MG

OPADRY II Y-22-17279 BEIGE ORAL TABLET, FILM COATED 9.5 MG

OPADRY II Y-22-17515 GRAY ORAL TABLET, SUSTAINED RELEASE, FILM 
COATED

40 MG

OPADRY II Y-22-18238 WHITE ORAL TABLET 3 MG

OPADRY II Y-22-7719 WHITE ORAL TABLET 113.3 MG

OPADRY II Y-22-7719 WHITE ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

5 MG

OPADRY II Y-22-7719 WHITE ORAL TABLET, EXTENDED RELEASE 32 MG

OPADRY II Y-22-7719 WHITE ORAL TABLET, FILM COATED 40 MG

OPADRY II Y-22-7719 WHITE ORAL TABLET, SUSTAINED ACTION 9 MG

OPADRY II Y-22-7719 WHITE ORAL TABLET, SUSTAINED ACTION, COATED 18.15 MG

OPADRY II Y-30-10701 BLUE ORAL TABLET 40 MG

OPADRY II Y-30-12705 YELLOW ORAL TABLET, SUSTAINED ACTION 20 MG

OPADRY II Y-30-12736A YELLOW ORAL TABLET 21 MG

OPADRY II Y-30-12736A YELLOW ORAL TABLET, FILM COATED 18 MG

OPADRY II Y-30-12736A YELLOW ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

7 MG

OPADRY II Y-30-12737A YELLOW ORAL TABLET 6 MG

OPADRY II Y-30-12737A YELLOW ORAL TABLET, COATED 6 MG

OPADRY II Y-30-12737A YELLOW ORAL TABLET, FILM COATED 5 MG

OPADRY II Y-30-12842A YELLOW ORAL TABLET 2 MG

OPADRY II Y-30-12863A YELLOW ORAL TABLET, FILM COATED 4.5 MG

OPADRY II Y-30-13616 ORANGE ORAL TABLET 6 MG

OPADRY II Y-30-13642A ORANGE ORAL TABLET, SUSTAINED ACTION 24.5 MG

OPADRY II Y-30-14700A PINK ORAL TABLET, FILM COATED 7 MG

OPADRY II Y-30-14758 PINK ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

7.99 MG

OPADRY II Y-30-17295A TAN ORAL TABLET 6 MG

OPADRY II Y-30-17296A BEIGE ORAL TABLET 6 MG

OPADRY II Y-30-17340A BEIGE ORAL TABLET, FILM COATED 6 MG

OPADRY II Y-30-17528 GRAY ORAL TABLET 25 MG

OPADRY II Y-30-17528 GRAY ORAL TABLET, SUSTAINED ACTION 5.6 MG

OPADRY II Y-30-18037 WHITE ORAL TABLET 28.8 MG

OPADRY II Y-30-18037 WHITE ORAL TABLET, CONTROLLED RELEASE 38 MG

OPADRY II Y-30-18037 WHITE ORAL TABLET, EXTENDED RELEASE 33 MG

OPADRY II Y-30-18037 WHITE ORAL TABLET, FILM COATED 43.2 MG

OPADRY II Y-30-18037 WHITE ORAL TABLET, SUSTAINED RELEASE, FILM 
COATED

26 MG

OPADRY II YS-1-12524A ORAL TABLET, FILM COATED 16 MG

OPADRY II YS-1-19025A CLEAR ORAL TABLET, COATED 9.9 MG

OPADRY II YS-1-19025A CLEAR ORAL TABLET, EXTENDED RELEASE 42.8 MG

OPADRY II YS-1-7006 CLEAR ORAL TABLET 4.8 MG

OPADRY II YS-1-7006 CLEAR ORAL TABLET, COATED 4.8 MG

OPADRY II YS-1-7006 CLEAR ORAL TABLET, EXTENDED RELEASE 2.25 MG
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OPADRY II YS-1-7006 CLEAR ORAL TABLET, FILM COATED 1.5 MG

OPADRY II YS-1-7006 CLEAR ORAL TABLET, SUSTAINED ACTION 13 MG

OPADRY II YS-22-13571 ORANGE ORAL TABLET, FILM COATED 7.5 MG

OPADRY II YS-22-17227A BEIGE ORAL TABLET, FILM COATED 5.25 MG

OPADRY II YS-22-18096 WHITE ORAL TABLET 28.5 MG

OPADRY II YS-30-12788A YELLOW ORAL TABLET, CONTROLLED RELEASE 18 MG

OPADRY II YS-30-13641A ORANGE ORAL TABLET 15 MG

OPADRY II YS-30-14743A PINK ORAL TABLET, FILM COATED 5.1 MG

OPADRY II YS-30-14777A PINK ORAL TABLET, FILM COATED 5 MG

OPADRY II YS-30-17265A BEIGE ORAL TABLET 6 MG

OPADRY II YS-30-17265A BEIGE ORAL TABLET, SUSTAINED ACTION 9 MG

OPADRY II YS-30-17271A BEIGE ORAL TABLET, FILM COATED 15.46 MG

OPADRY II YS-30-18105 WHITE ORAL TABLET 36 MG

OPADRY II YS-30-18105 WHITE ORAL TABLET, EXTENDED RELEASE 24 MG

OPADRY II YS-30-18105 WHITE ORAL TABLET, FILM COATED 13.2 MG

OPADRY II YS-30-18105 WHITE ORAL TABLET, SUSTAINED ACTION 9 MG

OPADRY OS-F-32867 YELLOW ORAL TABLET 20 MG

OPADRY OY-27301 BUTTERSCOTCH ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

6 MG

OPADRY OY-29020 CLEAR ORAL TABLET, EXTENDED RELEASE 2.25 MG

OPADRY OY-3736 BUTTERSCOTCH ORAL TABLET 29.2 MG

OPADRY OY-38924 WHITE ORAL TABLET 39 MG

OPADRY OY-52945 YELLOW ORAL TABLET 33.75 MG

OPADRY OY-52945 YELLOW ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

4.38 MG

OPADRY OY-52945 YELLOW ORAL TABLET, FILM COATED 11.95 MG

OPADRY OY-54937 PINK ORAL TABLET, FILM COATED 3 MG

OPADRY OY-58900 WHITE ORAL TABLET 31.8 MG

OPADRY OY-58900 WHITE ORAL TABLET, FILM COATED 16.25 MG

OPADRY OY-7240 CLEAR ORAL TABLET 24 MG

OPADRY OY-7300 WHITE ORAL TABLET 35 MG

OPADRY OY-8764H ORANGE ORAL TABLET, FILM COATED 25.2 MG

OPADRY OY-B-28920 WHITE ORAL TABLET 28 MG

OPADRY OY-B-28920 WHITE ORAL TABLET, FILM COATED 14 MG

OPADRY OY-B-32830 ORAL TABLET 28 MG

OPADRY OY-GM-28900 ORAL TABLET 3 MG

OPADRY OY-GM-28900 ORAL TABLET, COATED 3 MG

OPADRY OY-GM-28900 ORAL TABLET, FILM COATED 26 MG

OPADRY OY-L-27204 TAN ORAL TABLET 4 MG

OPADRY OY-L-27205 BEIGE ORAL TABLET 4 MG

OPADRY OY-L-28906 ORAL TABLET 4.5 MG

OPADRY OY-L-34836 PINK ORAL TABLET 24 MG

OPADRY OY-LS-20921 BLUE ORAL TABLET 15 MG

OPADRY OY-LS-23016 ORANGE ORAL TABLET, FILM COATED 6 MG

OPADRY OY-LS-23018 ORANGE ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

6 MG

OPADRY OY-LS-23018 ORANGE ORAL TABLET, EXTENDED RELEASE 4.5 MG

OPADRY OY-LS-28908 WHITE ORAL TABLET 7.5 MG

OPADRY OY-LS-28908 WHITE ORAL TABLET, FILM COATED 13.5 MG

OPADRY OY-LS-28914 WHITE ORAL TABLET, EXTENDED RELEASE 7 MG

OPADRY OY-LS-28914 WHITE ORAL TABLET, FILM COATED 15 MG

OPADRY OY-LS-33111 ORANGE ORAL TABLET 7 MG

OPADRY OY-LS-37200 BUFF ORAL TABLET 10.05 MG

OPADRY OY-LS-37200 BUFF ORAL TABLET, FILM COATED 9 MG

OPADRY OY-S-1387 PINK ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

0.25 MG
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OPADRY OY-S-20007 PURPLE ORAL TABLET, SUSTAINED ACTION, COATED 13 MG

OPADRY OY-S-20900 BLUE ORAL TABLET, FILM COATED 4.5 MG

OPADRY OY-S-20901 BLUE ORAL TABLET 8 MG

OPADRY OY-S-21001 GREEN ORAL TABLET, FILM COATED 4.5 MG

OPADRY OY-S-21027 GREEN ORAL TABLET 9 MG

OPADRY OY-S-22802 YELLOW ORAL TABLET 5 MG

OPADRY OY-S-22907 YELLOW ORAL TABLET, FILM COATED 4.5 MG

OPADRY OY-S-24900 PINK ORAL TABLET, FILM COATED 4.5 MG

OPADRY OY-S-24972 PINK ORAL TABLET 8.6 MG

OPADRY OY-S-28849 WHITE ORAL TABLET 5 MG

OPADRY OY-S-28876 WHITE ORAL TABLET 4.65 MG

OPADRY OY-S-28924 WHITE ORAL TABLET 13 MG

OPADRY OY-S-28924 WHITE ORAL TABLET, FILM COATED 16.52 MG

OPADRY OY-S-29019 CLEAR ORAL TABLET, SUSTAINED ACTION 30 MG

OPADRY OY-S-30013 PURPLE ORAL TABLET 17 MG

OPADRY OY-S-30913 BLUE ORAL TABLET 10 MG

OPADRY OY-S-30913 BLUE ORAL TABLET, COATED 6.6 MG

OPADRY OY-S-30913 BLUE ORAL TABLET, FILM COATED 35.4 MG

OPADRY OY-S-30953 BLUE ORAL TABLET 6 MG

OPADRY OY-S-32921 YELLOW ORAL TABLET 4 MG

OPADRY OY-S-32921 YELLOW ORAL TABLET, FILM COATED 4 MG

OPADRY OY-S-32986 YELLOW ORAL TABLET 10.35 MG

OPADRY OY-S-33016 ORANGE ORAL TABLET 30 MG

OPADRY OY-S-33016 ORANGE ORAL TABLET, COATED 3.3 MG

OPADRY OY-S-34800 PINK ORAL TABLET 6 MG

OPADRY OY-S-34817 PINK ORAL TABLET, FILM COATED 18 MG

OPADRY OY-S-34923 PINK ORAL TABLET 8 MG

OPADRY OY-S-34995 PINK ORAL TABLET 13.8 MG

OPADRY OY-S-38928 ORAL TABLET, FILM COATED 20 MG

OPADRY OY-S-38944 WHITE ORAL TABLET 11 MG

OPADRY OY-S-52902 YELLOW ORAL TABLET 16.66 MG

OPADRY OY-S-53010 ORANGE ORAL TABLET 8.33 MG

OPADRY OY-S-54902 PINK ORAL TABLET, FILM COATED 5.24 MG

OPADRY OY-S-54904 PINK ORAL TABLET, FILM COATED 3.6 MG

OPADRY OY-S-6937 PINK ORAL TABLET, FILM COATED 6 MG

OPADRY OY-S-7322 WHITE ORAL TABLET, FILM COATED 9 MG

OPADRY OY-S-7399 WHITE ORAL TABLET 19 MG

OPADRY OY-S-7399 WHITE ORAL TABLET, FILM COATED 10 MG

OPADRY OY-S-9476 BROWN ORAL TABLET, SUSTAINED ACTION 28.26 MG

OPADRY OY-S-9603 WHITE ORAL TABLET, FILM COATED 38.5 MG

OPADRY OY-SR-34907 ORAL TABLET 12.25 MG

OPADRY Y-1-17272A BEIGE ORAL TABLET 12 MG

OPADRY Y-1-2102 YELLOW ORAL TABLET, COATED 10.87 MG

OPADRY Y-1-2132 YELLOW ORAL TABLET 28 MG

OPADRY Y-1-2516 ORANGE ORAL TABLET, SUSTAINED ACTION 5 MG

OPADRY Y-1-2553 ORANGE ORAL TABLET 10.5 MG

OPADRY Y-1-4205 BLUE ORAL TABLET, FILM COATED 12.2 MG

OPADRY Y-1-4234 BLUE ORAL TABLET 3.06 MG

OPADRY Y-1-7000 WHITE ORAL TABLET 36.27 MG

OPADRY Y-1-7000 WHITE ORAL TABLET, COATED 3 MG

OPADRY Y-1-7000 WHITE ORAL TABLET, EXTENDED RELEASE 11.1 MG

OPADRY Y-1-7000 WHITE ORAL TABLET, FILM COATED 27 MG

OPADRY Y-1-7000B WHITE ORAL TABLET 10 MG

OPADRY Y-1-7000H WHITE ORAL TABLET 39 MG

OPADRY Y-1-7000H WHITE ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

19.5 MG
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OPADRY Y-1-7000H WHITE ORAL TABLET, FILM COATED 28 MG

OPADRY Y-1-7006 BLUE ORAL TABLET 3.23 MG

OPADRY Y-1-7503 GRAY ORAL TABLET, SUSTAINED ACTION 5 MG

OPADRY Y-22-12721 LIGHT YELLOW ORAL TABLET 4.65 MG

OPADRY Y-22-12751 YELLOW ORAL TABLET 25.8 MG

OPADRY Y-22-13558 ORANGE ORAL TABLET 12.8 MG

OPADRY Y-22-14525 PINK ORAL TABLET 4.8 MG

OPADRY Y-22-15008 RED ORAL TABLET, FILM COATED 3.83 MG

OPADRY Y-22-15119 RED ORAL TABLET, SUSTAINED ACTION, COATED 18 MG

OPADRY Y-22-18238 WHITE ORAL TABLET, FILM COATED 6 MG

OPADRY Y-30-13168A ORANGE ORAL TABLET 7 MG

OPADRY Y-30-14565 PINK ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

18 MG

OPADRY Y-30-14565 PINK ORAL TABLET, FILM COATED 36 MG

OPADRY Y-5-10300 LAVENDER ORAL TABLET, FILM COATED 2 MG

OPADRY Y-5-10670 BLUE ORAL TABLET 18 MG

OPADRY Y-5-12539 YELLOW ORAL TABLET 12.6 MG

OPADRY Y-5-12544A YELLOW ORAL TABLET, FILM COATED 6 MG

OPADRY Y-5-12584 YELLOW ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

11.55 MG

OPADRY Y-5-13512 ORANGE ORAL TABLET 25.2 MG

OPADRY Y-5-13513 ORANGE ORAL TABLET, SUSTAINED ACTION 5 MG

OPADRY Y-5-14530A PINK ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

11.55 MG

OPADRY Y-5-1727 RED ORAL TABLET 7 MG

OPADRY Y-5-2042 YELLOW ORAL TABLET, SUSTAINED ACTION 18.3 MG

OPADRY Y-5-2086 YELLOW ORAL TABLET 26 MG

OPADRY Y-5-2328 ORANGE ORAL TABLET 24.6 MG

OPADRY Y-5-2371 ORANGE ORAL TABLET 28.88 MG

OPADRY Y-5-2394 ORANGE ORAL TABLET 31.5 MG

OPADRY Y-5-2450 ORANGE ORAL TABLET 20.9 MG

OPADRY Y-5-2450 ORANGE ORAL TABLET, FILM COATED 7.88 MG

OPADRY Y-5-2646 BEIGE ORAL TABLET 14 MG

OPADRY Y-5-3171 GREEN ORAL TABLET, SUSTAINED ACTION 10 MG

OPADRY Y-5-3296 GREEN ORAL TABLET 36.4 MG

OPADRY Y-5-4129 BLUE ORAL TABLET 7 MG

OPADRY Y-5-4270 BLUE ORAL TABLET 14 MG

OPADRY Y-5-4295 BLUE ORAL TABLET, SUSTAINED ACTION, COATED 17.11 MG

OPADRY Y-5-6233 LIGHT ORANGE ORAL TABLET, FILM COATED 6 MG

OPADRY Y-5-6301 YELLOW ORAL TABLET, FILM COATED 5.25 MG

OPADRY Y-5-7058 WHITE ORAL TABLET 6 MG

OPADRY Y-5-7058 WHITE ORAL TABLET, COATED 3 MG

OPADRY Y-5-7068 WHITE ORAL TABLET 120 MG

OPADRY Y-5-7068 WHITE ORAL TABLET, COATED 21 MG

OPADRY Y-5-7068 WHITE ORAL TABLET, FILM COATED 22.5 MG

OPADRY Y-5-7068 WHITE ORAL TABLET, SUSTAINED ACTION 6 MG

OPADRY Y-5-7524 GREY ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

31.5 MG

OPADRY Y-5-8050 BLACK ORAL TABLET 7 MG

OPADRY Y-5-9006 BROWN ORAL TABLET, EXTENDED RELEASE 15 MG

OPADRY Y-5-9006 BROWN ORAL TABLET, SUSTAINED ACTION 15 MG

OPADRY Y-5-9020 BROWN ORAL TABLET 10 MG

OPADRY Y-5-9020 BROWN ORAL TABLET, FILM COATED 12 MG

OPADRY Y-S-17191 BROWN ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

11.55 MG

OPADRY YELLOW ORAL TABLET 27 MG
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OPADRY YELLOW ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

21 MG

OPADRY YELLOW ORAL TABLET, DELAYED RELEASE 4.31 MG

OPADRY YELLOW ORAL TABLET, EXTENDED RELEASE 14 MG

OPADRY YELLOW ORAL TABLET, FILM COATED 8.4 MG

OPADRY YPS-7-2127 ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

54 MG

OPADRY YS-1-003 WHITE ORAL TABLET 8 MG

OPADRY YS-1-10010 PURPLE ORAL TABLET 18 MG

OPADRY YS-1-10291 LAVENDER ORAL TABLET, SUSTAINED ACTION 5 MG

OPADRY YS-1-10523A BLUE ORAL TABLET, FILM COATED 12 MG

OPADRY YS-1-10525 BLUE ORAL TABLET 23 MG

OPADRY YS-1-10533A ORAL TABLET 8.16 MG

OPADRY YS-1-10533A ORAL TABLET, EXTENDED RELEASE 40 MG

OPADRY YS-1-10542A BLUE ORAL TABLET, SUSTAINED ACTION 5 MG

OPADRY YS-1-10547A BLUE ORAL TABLET 44 MG

OPADRY YS-1-10547A BLUE ORAL TABLET, FILM COATED 35 MG

OPADRY YS-1-10563 BLUE ORAL TABLET 4.2 MG

OPADRY YS-1-10618 ORAL TABLET, FILM COATED 3.75 MG

OPADRY YS-1-10629 ORAL TABLET 9.12 MG

OPADRY YS-1-10654A BLUE ORAL TABLET 2.17 MG

OPADRY YS-1-10682 BLUE ORAL TABLET, FILM COATED 24 MG

OPADRY YS-1-10699 BLUE ORAL TABLET, EXTENDED RELEASE 19.59 MG

OPADRY YS-1-10748A LIGHT BLUE ORAL TABLET 4.5 MG

OPADRY YS-1-10755 BLUE ORAL TABLET 8.4 MG

OPADRY YS-1-10783A BLUE ORAL TABLET 2.17 MG

OPADRY YS-1-11000 PINK ORAL TABLET, FILM COATED 3.75 MG

OPADRY YS-1-11051 GREEN ORAL TABLET 17.56 MG

OPADRY YS-1-11051 GREEN ORAL TABLET, COATED 16 MG

OPADRY YS-1-11060 GREEN ORAL TABLET, FILM COATED 10 MG

OPADRY YS-1-1107 GREEN ORAL TABLET, FILM COATED 12 MG

OPADRY YS-1-11075A GREEN ORAL TABLET, SUSTAINED ACTION 8 MG

OPADRY YS-1-11113 GREEN ORAL TABLET, SUSTAINED ACTION, COATED 30 MG

OPADRY YS-1-11171 GREEN ORAL TABLET 6.3 MG

OPADRY YS-1-11234 GREEN ORAL TABLET 5.89 MG

OPADRY YS-1-11305 GREEN ORAL TABLET 7.2 MG

OPADRY YS-1-11369 GREEN ORAL TABLET, SUSTAINED ACTION 21 MG

OPADRY YS-1-1246 PINK ORAL TABLET 4.3 MG

OPADRY YS-1-1252 PINK ORAL TABLET, FILM COATED 4.5 MG

OPADRY YS-1-12524A YELLOW ORAL TABLET 9 MG

OPADRY YS-1-12525A YELLOW ORAL TABLET 19.2 MG

OPADRY YS-1-12525A YELLOW ORAL TABLET, FILM COATED 5 MG

OPADRY YS-1-12526A YELLOW ORAL TABLET 15 MG

OPADRY YS-1-12526A YELLOW ORAL TABLET, COATED 7.2 MG

OPADRY YS-1-12526A YELLOW ORAL TABLET, FILM COATED 5 MG

OPADRY YS-1-12529 YELLOW ORAL TABLET, FILM COATED 3.75 MG

OPADRY YS-1-12541 YELLOW ORAL TABLET 22 MG

OPADRY YS-1-12541 YELLOW ORAL TABLET, COATED 12 MG

OPADRY YS-1-1256-A YELLOW ORAL TABLET 7.5 MG

OPADRY YS-1-12573 YELLOW ORAL TABLET, FILM COATED 20 MG

OPADRY YS-1-12581 YELLOW ORAL TABLET 8.4 MG

OPADRY YS-1-1262 PINK ORAL TABLET, FILM COATED 10.5 MG

OPADRY YS-1-12625 YELLOW ORAL TABLET 10 MG

OPADRY YS-1-12702A YELLOW ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

12.5 MG

OPADRY YS-1-12726A YELLOW ORAL TABLET 4 MG

(Continued)



145Appendix B 

Ingredient Route Dosage Form Quantity Unit

OPADRY YS-1-12726A YELLOW ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

4.8 MG

OPADRY YS-1-12732 YELLOW ORAL TABLET, FILM COATED 20.96 MG

OPADRY YS-1-1277 PINK ORAL TABLET 2.4 MG

OPADRY YS-1-12826 YELLOW ORAL TABLET 8.1 MG

OPADRY YS-1-12844 YELLOW ORAL TABLET, FILM COATED 10 MG

OPADRY YS-1-12847 YELLOW ORAL TABLET, SUSTAINED ACTION 9.66 MG

OPADRY YS-1-1298 PINK ORAL TABLET 4.4 MG

OPADRY YS-1-13013 PEACH ORAL TABLET 10.3 MG

OPADRY YS-1-13065A ORANGE ORAL TABLET 41 MG

OPADRY YS-1-13119 ORANGE ORAL TABLET 4.2 MG

OPADRY YS-1-13121 YELLOW ORAL TABLET, FILM COATED 11.25 MG

OPADRY YS-1-13148A ORANGE ORAL TABLET 10 MG

OPADRY YS-1-13148A ORANGE ORAL TABLET, FILM COATED 5 MG

OPADRY YS-1-13214 ORANGE ORAL TABLET, CONTROLLED RELEASE 7.68 MG

OPADRY YS-1-13269 ORANGE ORAL TABLET, FILM COATED 5 MG

OPADRY YS-1-13271 ORANGE ORAL TABLET, FILM COATED 20 MG

OPADRY YS-1-13555 ORANGE ORAL TABLET 6 MG

OPADRY YS-1-13591A ORANGE ORAL TABLET, FILM COATED 9 MG

OPADRY YS-1-13664A ORANGE ORAL TABLET 10.11 MG

OPADRY YS-1-13673A ORANGE ORAL TABLET 5.09 MG

OPADRY YS-1-13675A ORANGE ORAL TABLET 5.09 MG

OPADRY YS-1-14012 PINK ORAL TABLET 5 MG

OPADRY YS-1-14129 PINK ORAL TABLET, FILM COATED 19 MG

OPADRY YS-1-14130 PINK ORAL TABLET 12 MG

OPADRY YS-1-14142 PINK ORAL TABLET, EXTENDED RELEASE 16 MG

OPADRY YS-1-14142 PINK ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

16 MG

OPADRY YS-1-1418 PINK ORAL TABLET 2.4 MG

OPADRY YS-1-1441G ORAL TABLET, FILM COATED 8 MG

OPADRY YS-1-1448G PINK ORAL TABLET, SUSTAINED ACTION 11 MG

OPADRY YS-1-14518A PINK ORAL TABLET 4.5 MG

OPADRY YS-1-14518A PINK ORAL TABLET, FILM COATED 8 MG

OPADRY YS-1-14518A PINK ORAL TABLET, SUSTAINED ACTION 12 MG

OPADRY YS-1-14519A PINK ORAL TABLET 18 MG

OPADRY YS-1-14532 PINK ORAL TABLET, SUSTAINED ACTION 15 MG

OPADRY YS-1-1454 PINK ORAL TABLET, FILM COATED 15 MG

OPADRY YS-1-14555A PINK ORAL TABLET, FILM COATED 4 MG

OPADRY YS-1-1456G PINK ORAL TABLET 10 MG

OPADRY YS-1-1456G PINK ORAL TABLET, COATED 10.9 MG

OPADRY YS-1-14593A PINK ORAL TABLET, FILM COATED 12 MG

OPADRY YS-1-14595 PINK ORAL TABLET 10 MG

OPADRY YS-1-14608A ORAL TABLET 10.18 MG

OPADRY YS-1-14643A PINK ORAL TABLET, FILM COATED 32 MG

OPADRY YS-1-14725 PINK ORAL TABLET 39 MG

OPADRY YS-1-14756A PINK ORAL TABLET 8 MG

OPADRY YS-1-14779A PINK ORAL TABLET 18 MG

OPADRY YS-1-14779A PINK ORAL TABLET, CONTROLLED RELEASE 7.48 MG

OPADRY YS-1-15050 RED ORAL TABLET 6 MG

OPADRY YS-1-1510 PINK ORAL TABLET 4.2 MG

OPADRY YS-1-1528 PINK ORAL TABLET 15 MG

OPADRY YS-1-1543 PINK ORAL TABLET 6 MG

OPADRY YS-1-1543 PINK ORAL TABLET, FILM COATED 4.8 MG

OPADRY YS-1-15585A RED ORAL TABLET 15 MG

OPADRY YS-1-16518A BROWN ORAL TABLET 16.2 MG

OPADRY YS-1-17180A BEIGE ORAL TABLET 15 MG
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OPADRY YS-1-17181A BEIGE ORAL TABLET 34.5 MG

OPADRY YS-1-17192A ORAL TABLET 20.36 MG

OPADRY YS-1-17209 BEIGE ORAL TABLET 30 MG

OPADRY YS-1-17220 ORAL TABLET, FILM COATED 7.5 MG

OPADRY YS-1-17222A TAN ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

20 MG

OPADRY YS-1-17235A PEACH ORAL TABLET 18 MG

OPADRY YS-1-1724 RED ORAL TABLET 18.57 MG

OPADRY YS-1-17277A BEIGE ORAL TABLET 3.75 MG

OPADRY YS-1-17307A BUTTERSCOTCH ORAL TABLET 5.6 MG

OPADRY YS-1-17307A BUTTERSCOTCH ORAL TABLET, FILM COATED 5 MG

OPADRY YS-1-17505A GRAY ORAL TABLET, SUSTAINED ACTION 20 MG

OPADRY YS-1-17506A GRAY ORAL TABLET 15.75 MG

OPADRY YS-1-17506A GRAY ORAL TABLET, FILM COATED 15 MG

OPADRY YS-1-1751G RED ORAL TABLET, COATED 13.6 MG

OPADRY YS-1-1755 GRAY ORAL TABLET 4.5 MG

OPADRY YS-1-18005 WHITE ORAL TABLET 5.89 MG

OPADRY YS-1-18022 WHITE ORAL TABLET 30.54 MG

OPADRY YS-1-18027 WHITE ORAL TABLET 12.6 MG

OPADRY YS-1-18027 WHITE ORAL TABLET, FILM COATED 16.32 MG

OPADRY YS-1-18027A WHITE ORAL TABLET 21 MG

OPADRY YS-1-18027A WHITE ORAL TABLET, FILM COATED 5.5 MG

OPADRY YS-1-18028 WHITE ORAL TABLET 18.8 MG

OPADRY YS-1-1811 RED ORAL TABLET, SUSTAINED ACTION 43.35 MG

OPADRY YS-1-18111 WHITE ORAL TABLET 20 MG

OPADRY YS-1-18111 WHITE ORAL TABLET, FILM COATED 32 MG

OPADRY YS-1-18130A WHITE ORAL TABLET 2.17 MG

OPADRY YS-1-18177A WHITE ORAL TABLET 18 MG

OPADRY YS-1-18177A WHITE ORAL TABLET, FILM COATED 8.4 MG

OPADRY YS-1-18202A WHITE ORAL TABLET 21 MG

OPADRY YS-1-18229 WHITE ORAL TABLET, SUSTAINED ACTION 18.09 MG

OPADRY YS-1-1847 RED ORAL TABLET 25 MG

OPADRY YS-1-19025-A CLEAR ORAL TABLET 7.09 MG

OPADRY YS-1-19025-A CLEAR ORAL TABLET, COATED 4.45 MG

OPADRY YS-1-19025-A CLEAR ORAL TABLET, CONTROLLED RELEASE 6 MG

OPADRY YS-1-19025-A CLEAR ORAL TABLET, EXTENDED RELEASE 44.7 MG

OPADRY YS-1-19025-A CLEAR ORAL TABLET, FILM COATED 1.1 MG

OPADRY YS-1-19025-A CLEAR ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

0.8 MG

OPADRY YS-1-19025-A CLEAR ORAL TABLET, SUSTAINED RELEASE, FILM 
COATED

10 MG

OPADRY YS-1-2007 YELLOW ORAL TABLET, FILM COATED 5.25 MG

OPADRY YS-1-2013 YELLOW ORAL TABLET 8 MG

OPADRY YS-1-2063 YELLOW ORAL TABLET, FILM COATED 30 MG

OPADRY YS-1-2074 YELLOW ORAL TABLET 19.25 MG

OPADRY YS-1-2074 YELLOW ORAL TABLET, FILM COATED 4.8 MG

OPADRY YS-1-2083 YELLOW ORAL TABLET, SUSTAINED ACTION 27.1 MG

OPADRY YS-1-2115 YELLOW ORAL TABLET 14.14 MG

OPADRY YS-1-2134 YELLOW ORAL TABLET 147.8 MG

OPADRY YS-1-2136 YELLOW ORAL TABLET 3.75 MG

OPADRY YS-1-2167 YELLOW ORAL TABLET, SUSTAINED ACTION 25.32 MG

OPADRY YS-1-2181 YELLOW ORAL TABLET 15 MG

OPADRY YS-1-2184 GOLD ORAL TABLET 15.52 MG

OPADRY YS-1-2305 ORANGE ORAL TABLET, FILM COATED 1.2 MG

OPADRY YS-1-2308 DARK ORANGE ORAL TABLET, FILM COATED 3 MG

OPADRY YS-1-2383 ORANGE ORAL TABLET 12.76 MG
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OPADRY YS-1-2398 ORANGE ORAL TABLET 25.3 MG

OPADRY YS-1-2449 ORANGE ORAL TABLET, EXTENDED RELEASE 15 MG

OPADRY YS-1-2522 ORANGE ORAL TABLET 22.5 MG

OPADRY YS-1-2527 ORANGE ORAL TABLET 20 MG

OPADRY YS-1-2534 ORAL TABLET 147.8 MG

OPADRY YS-1-2534 ORAL TABLET, FILM COATED 20 MG

OPADRY YS-1-2546 ORANGE ORAL TABLET 11.7 MG

OPADRY YS-1-2546 ORANGE ORAL TABLET, FILM COATED 14 MG

OPADRY YS-1-2548 ORANGE ORAL TABLET 6.9 MG

OPADRY YS-1-2548 ORANGE ORAL TABLET, FILM COATED 13 MG

OPADRY YS-1-2549 ORANGE ORAL TABLET 120 MG

OPADRY YS-1-2558 ORANGE ORAL TABLET 25 MG

OPADRY YS-1-2558 ORANGE ORAL TABLET, FILM COATED 14 MG

OPADRY YS-1-2563 ORANGE ORAL TABLET 11.25 MG

OPADRY YS-1-2564 ORAL TABLET 7.5 MG

OPADRY YS-1-2578 ORANGE ORAL TABLET, SUSTAINED ACTION 21 MG

OPADRY YS-1-2596 ORANGE ORAL TABLET, FILM COATED 20 MG

OPADRY YS-1-2604 BEIGE ORAL TABLET 7.5 MG

OPADRY YS-1-2612 BEIGE ORAL TABLET, SUSTAINED ACTION 34.5 MG

OPADRY YS-1-2619 ORAL TABLET 23 MG

OPADRY YS-1-2621 RUST ORAL TABLET 20 MG

OPADRY YS-1-2621 RUST ORAL TABLET, FILM COATED 17 MG

OPADRY YS-1-2623 BROWN ORAL TABLET, FILM COATED 34 MG

OPADRY YS-1-2635 TAN ORAL TABLET, SUSTAINED ACTION 13 MG

OPADRY YS-1-2660 SALMON ORAL TABLET 7.5 MG

OPADRY YS-1-2665 BEIGE ORAL TABLET 9 MG

OPADRY YS-1-2669 RUST ORAL TABLET 24 MG

OPADRY YS-1-2671 BEIGE ORAL TABLET 16 MG

OPADRY YS-1-3105 GREEN ORAL TABLET 15 MG

OPADRY YS-1-3130 GREEN ORAL TABLET 36 MG

OPADRY YS-1-3130 GREEN ORAL TABLET, COATED 20 MG

OPADRY YS-1-3130 GREEN ORAL TABLET, CONTROLLED RELEASE 8.08 MG

OPADRY YS-1-3134 GREEN ORAL TABLET, FILM COATED 16 MG

OPADRY YS-1-3146 GREEN ORAL TABLET 10 MG

OPADRY YS-1-3147 ORAL TABLET 0.8 MG

OPADRY YS-1-3166 GREEN ORAL TABLET 12 MG

OPADRY YS-1-3256 GREEN ORAL TABLET 12 MG

OPADRY YS-1-3288 GREEN ORAL TABLET 4.05 MG

OPADRY YS-1-4014 BLUE ORAL TABLET 7.8 MG

OPADRY YS-1-4018 BLUE ORAL TABLET 28 MG

OPADRY YS-1-4112 BLUE ORAL TABLET 147.8 MG

OPADRY YS-1-4137 BLUE ORAL TABLET 11.5 MG

OPADRY YS-1-4215 ORAL TABLET 10 MG

OPADRY YS-1-4216 ORAL TABLET 20 MG

OPADRY YS-1-4228 BLUE ORAL TABLET 19.94 MG

OPADRY YS-1-4229 BLUE ORAL TABLET 22.5 MG

OPADRY YS-1-4234 BLUE ORAL TABLET, SUSTAINED ACTION 2.5 MG

OPADRY YS-1-4235 BLUE ORAL TABLET 20.25 MG

OPADRY YS-1-4236 BLUE ORAL TABLET 4.4 MG

OPADRY YS-1-4236 BLUE ORAL TABLET, FILM COATED 12.5 MG

OPADRY YS-1-4236 BLUE ORAL TABLET, SUSTAINED ACTION 5 MG

OPADRY YS-1-4240 BLUE ORAL TABLET 11.34 MG

OPADRY YS-1-4241 BLUE ORAL TABLET 5 MG

OPADRY YS-1-4241 BLUE ORAL TABLET, FILM COATED 6 MG

OPADRY YS-1-4245 BLUE ORAL TABLET 6 MG

OPADRY YS-1-4249 BLUE ORAL TABLET 22.68 MG
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OPADRY YS-1-4251 BLUE ORAL TABLET, FILM COATED 2.52 MG

OPADRY YS-1-4255 ORAL TABLET, FILM COATED 22.5 MG

OPADRY YS-1-4256 BLUE ORAL TABLET, FILM COATED 15.7 MG

OPADRY YS-1-4256 BLUE ORAL TABLET, SUSTAINED ACTION, COATED 35.4 MG

OPADRY YS-1-4282 BLUE ORAL TABLET, FILM COATED, EXTENDED 
RELEASE

8 MG

OPADRY YS-1-4282 BLUE ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

10 MG

OPADRY YS-1-4298 BLUE ORAL TABLET, FILM COATED 20 MG

OPADRY YS-1-4700 PURPLE ORAL TABLET 0.006 MG

OPADRY YS-1-4710 ORAL TABLET 4 MG

OPADRY YS-1-4739 LAVENDER ORAL TABLET, SUSTAINED ACTION, COATED 25 MG

OPADRY YS-1-4812 LAVENDER ORAL TABLET, SUSTAINED ACTION 5 MG

OPADRY YS-1-4845 PURPLE ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

16 MG

OPADRY YS-1-6275 ORANGE ORAL TABLET 3 MG

OPADRY YS-1-6300 ORAL TABLET, FILM COATED 20 MG

OPADRY YS-1-6312 YELLOW ORAL TABLET, FILM COATED 17.45 MG

OPADRY YS-1-6318 YELLOW ORAL TABLET 6 MG

OPADRY YS-1-6320 YELLOW ORAL TABLET 4.8 MG

OPADRY YS-1-6357 YELLOW ORAL TABLET 6 MG

OPADRY YS-1-6370G YELLOW ORAL TABLET, COATED 10 MG

OPADRY YS-1-6378G YELLOW ORAL TABLET 13.4 MG

OPADRY YS-1-6381 YELLOW ORAL TABLET, COATED 3 MG

OPADRY YS-1-6382G YELLOW ORAL TABLET 11 MG

OPADRY YS-1-6382G YELLOW ORAL TABLET, COATED 6 MG

OPADRY YS-1-7000E WHITE ORAL TABLET, FILM COATED 40 MG

OPADRY YS-1-7002 WHITE ORAL TABLET, FILM COATED 11.7 MG

OPADRY YS-1-7003 WHITE ORAL TABLET 147.8 MG

OPADRY YS-1-7003 WHITE ORAL TABLET, COATED 14 MG

OPADRY YS-1-7003 WHITE ORAL TABLET, CONTROLLED RELEASE 23.7 MG

OPADRY YS-1-7003 WHITE ORAL TABLET, DELAYED ACTION 4.94 MG

OPADRY YS-1-7003 WHITE ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

9 MG

OPADRY YS-1-7003 WHITE ORAL TABLET, EXTENDED RELEASE 27 MG

OPADRY YS-1-7003 WHITE ORAL TABLET, FILM COATED 36 MG

OPADRY YS-1-7003 WHITE ORAL TABLET, SUSTAINED ACTION 42.97 MG

OPADRY YS-1-7003 WHITE ORAL TABLET, SUSTAINED ACTION, COATED 6.24 MG

OPADRY YS-1-7003H WHITE ORAL TABLET 5 MG

OPADRY YS-1-7003H WHITE ORAL TABLET, FILM COATED 4 MG

OPADRY YS-1-7006 CLEAR ORAL TABLET, COATED 11.16 MG

OPADRY YS-1-7006 CLEAR ORAL TABLET, CONTROLLED RELEASE 14.9 MG

OPADRY YS-1-7006 CLEAR ORAL TABLET, DELAYED ACTION 16 MG

OPADRY YS-1-7006 CLEAR ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

9 MG

OPADRY YS-1-7006 CLEAR ORAL TABLET, EXTENDED RELEASE 47.05 MG

OPADRY YS-1-7006 CLEAR ORAL TABLET, FILM COATED 11 MG

OPADRY YS-1-7006 CLEAR ORAL TABLET, SUSTAINED ACTION 38.4 MG

OPADRY YS-1-7006 CLEAR ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

2.63 MG

OPADRY YS-1-7022 OFF-WHITE ORAL TABLET 4 MG

OPADRY YS-1-7027 WHITE ORAL TABLET 37 MG

OPADRY YS-1-7027 WHITE ORAL TABLET, SUSTAINED ACTION, COATED 16 MG

OPADRY YS-1-7040 WHITE ORAL TABLET 35.76 MG

OPADRY YS-1-7040 WHITE ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

17.88 MG
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OPADRY YS-1-7040 WHITE ORAL TABLET, FILM COATED 36 MG

OPADRY YS-1-7059 WHITE ORAL TABLET, SUSTAINED ACTION 30 MG

OPADRY YS-1-7059 WHITE ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

5 MG

OPADRY YS-1-7079 WHITE ORAL TABLET, COATED 3 MG

OPADRY YS-1-7086 WHITE ORAL TABLET 12 MG

OPADRY YS-1-7086 WHITE ORAL TABLET, SUSTAINED ACTION, COATED 10 MG

OPADRY YS-1-7444G WHITE ORAL TABLET, COATED 22 MG

OPADRY YS-1-7449 WHITE ORAL TABLET, FILM COATED 12 MG

OPADRY YS-1-7472 CLEAR ORAL TABLET 2.25 MG

OPADRY YS-1-7472 CLEAR ORAL TABLET, DELAYED ACTION 4.35 MG

OPADRY YS-1-7472 CLEAR ORAL TABLET, SUSTAINED ACTION, COATED 2.9 MG

OPADRY YS-1-7507 GREY ORAL TABLET 19.06 MG

OPADRY YS-1-7507 GREY ORAL TABLET, FILM COATED 6 MG

OPADRY YS-1-7507 GREY ORAL TABLET, SUSTAINED ACTION, COATED 34.23 MG

OPADRY YS-1-7552 GREY ORAL TABLET 7.5 MG

OPADRY YS-1-7700 WHITE ORAL TABLET 35.2 MG

OPADRY YS-1-7700 WHITE ORAL TABLET, EXTENDED RELEASE 35 MG

OPADRY YS-1-7706 CLEAR ORAL TABLET 2 MG

OPADRY YS-1-7706 CLEAR ORAL TABLET, FILM COATED 21 MG

OPADRY YS-1-7706G WHITE ORAL TABLET 22.5 MG

OPADRY YS-1-7706G WHITE ORAL TABLET, COATED 18.1 MG

OPADRY YS-1-7706G WHITE ORAL TABLET, FILM COATED 20.63 MG

OPADRY YS-1-7724 WHITE ORAL TABLET, FILM COATED 20 MG

OPADRY YS-1-8325 BEIGE ORAL TABLET 15 MG

OPADRY YS-1-8343G BEIGE ORAL TABLET, SUSTAINED ACTION 19 MG

OPADRY YS-1-8345G BEIGE ORAL TABLET, FILM COATED 6 MG

OPADRY YS-1-8608 ORANGE ORAL TABLET, FILM COATED 10 MG

OPADRY YS-1-8619 ORANGE ORAL TABLET, FILM COATED 11 MG

OPADRY YS-1-89193 CLEAR ORAL TABLET 13 MG

OPADRY YS-1-9012 BROWN ORAL TABLET 13.4 MG

OPADRY YS-1-9012 BROWN ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

15.5 MG

OPADRY YS-12630 YELLOW ORAL TABLET 4 MG

OPADRY YS-14644 PINK ORAL TABLET, SUSTAINED ACTION 7.95 MG

OPADRY YS-1R-1418 PINK ORAL TABLET, FILM COATED 8 MG

OPADRY YS-1R-7006 CLEAR ORAL TABLET 26.25 MG

OPADRY YS-1R-7006 CLEAR ORAL TABLET, DELAYED RELEASE 17.4 MG

OPADRY YS-1R-7006 CLEAR ORAL TABLET, EXTENDED RELEASE 37.05 MG

OPADRY YS-2-10657 BLUE ORAL TABLET 9.75 MG

OPADRY YS-2-19071A CLEAR ORAL TABLET, FILM COATED 8.8 MG

OPADRY YS-2-19114A CLEAR ORAL TABLET 4.5 MG

OPADRY YS-2-19114A CLEAR ORAL TABLET, CONTROLLED RELEASE 1.11 MG

OPADRY YS-2-19114A CLEAR ORAL TABLET, EXTENDED RELEASE 1.5 MG

OPADRY YS-2-19114A CLEAR ORAL TABLET, FILM COATED 23.5 MG

OPADRY YS-2-7013 CLEAR ORAL TABLET 4.44 MG

OPADRY YS-2-7013 CLEAR ORAL TABLET, COATED 2.7 MG

OPADRY YS-2-7013 CLEAR ORAL TABLET, FILM COATED 1.2 MG

OPADRY YS-2-7063 WHITE ORAL TABLET, SUSTAINED ACTION 24 MG

OPADRY YS-22-16576 BROWN ORAL TABLET 10 MG

OPADRY YS-22-18119 WHITE ORAL TABLET 10 MG

OPADRY YS-3-7011 CLEAR ORAL TABLET 18 MG

OPADRY YS-3-7011 CLEAR ORAL TABLET, FILM COATED 1 MG

OPADRY YS-3-7031 CLEAR ORAL TABLET 8 MG

OPADRY YS-3-7413 CLEAR ORAL TABLET 4 MG

OPADRY YS-3-7413 CLEAR ORAL TABLET, COATED 2.4 MG
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OPADRY YS-3-7413 CLEAR ORAL TABLET, EXTENDED RELEASE 4 MG

OPADRY YS-3-7413 CLEAR ORAL TABLET, FILM COATED 1.5 MG

OPADRY YS-5-12575 YELLOW ORAL TABLET, FILM COATED 7.5 MG

OPADRY YS-5-12576 YELLOW ORAL TABLET, FILM COATED 15 MG

OPADRY YS-5-1260 PINK ORAL TABLET, SUSTAINED ACTION 150 MG

OPADRY YS-5-1296 PINK ORAL TABLET 7.46 MG

OPADRY YS-5-17266 TAN ORAL TABLET, FILM COATED 3.91 MG

OPADRY YS-5-18011 WHITE ORAL TABLET, EXTENDED RELEASE 20.09 MG

OPADRY YS-5-18068 WHITE ORAL TABLET 12.25 MG

OPADRY YS-5-18074 WHITE ORAL TABLET 24 MG

OPADRY YS-5-19010 CLEAR ORAL TABLET, EXTENDED RELEASE 15 MG

OPADRY YS-5-4277 BLUE ORAL TABLET, FILM COATED 0.9 MG

OPADRY YS-5-4278 BLUE ORAL TABLET, FILM COATED 2.16 MG

OPADRY YS-5-7017 ORAL TABLET, SUSTAINED ACTION, COATED 32.3 MG

OPADRY YS-5-7042 CLEAR ORAL TABLET 22 MG

OPADRY YS-5-7068 ORAL TABLET 1.5 MG

OPADRY YS-5-7099 WHITE ORAL TABLET, EXTENDED RELEASE 11 MG

OPAGLOS 2 97W19206 CLEAR ORAL TABLET 0.61 MG

OPAGLOS GS 2-0310 ORAL TABLET 3.5 MG

OPAGLOS GS 2-0310 ORAL TABLET, SUGAR COATED 0.76 MG

OPAGLOS II 97W90646 BLUE ORAL TABLET 32.25 MG

OPAGLOS S 0750 ORAL TABLET 0.028 MG

OPALUX AS 1406 PINK ORAL TABLET 1 MG

OPALUX AS 1459 PINK ORAL TABLET, COATED 5.31 MG

OPALUX AS 1589 PINK ORAL TABLET, COATED 0.07 MG

OPALUX AS 2006 YELLOW ORAL TABLET 0.6 MG

OPALUX AS 2007 YELLOW ORAL TABLET 0.02 MG

OPALUX AS 2062 YELLOW ORAL TABLET 1.4 MG

OPALUX AS 2086 CHARTREUSE ORAL TABLET 3.6 MG

OPALUX AS 2094 ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

2.4 MG

OPALUX AS 2167 YELLOW ORAL TABLET, COATED 4 MG

OPALUX AS 2236 ORAL TABLET 10.2 MG

OPALUX AS 2236 ORAL TABLET, COATED 22.13 MG

OPALUX AS 2236 ORAL TABLET, SUSTAINED ACTION 11.8 MG

OPALUX AS 2269 YELLOW ORAL TABLET 1.42 MG

OPALUX AS 2324 ORANGE ORAL TABLET, COATED 10.6 MG

OPALUX AS 2336 ORANGE ORAL TABLET 0.97 MG

OPALUX AS 2395 PEACH ORAL TABLET 0.6 MG

OPALUX AS 2433 ORANGE ORAL TABLET 0.8 MG

OPALUX AS 2498 ORANGE ORAL TABLET 0.27 MG

OPALUX AS 2498 ORANGE ORAL TABLET, COATED 3 MG

OPALUX AS 2532 ORANGE ORAL TABLET 0.003 MG

OPALUX AS 2553 ORANGE ORAL TABLET 0.001 MG

OPALUX AS 2613 TAN ORAL TABLET, SUGAR COATED 2.18 MG

OPALUX AS 2620-B TAN ORAL TABLET 2.62 MG

OPALUX AS 2676 SALMON JASPER RED ORAL TABLET 1.4 MG

OPALUX AS 2768 ORAL TABLET 0.082 MG

OPALUX AS 2787 BUTTERSCOTCH ORAL TABLET 4.47 MG

OPALUX AS 3288 GREEN ORAL TABLET, REPEAT ACTION 8.61 MG

OPALUX AS 3308 GREEN ORAL TABLET, COATED 6 MG

OPALUX AS 3348-C GREEN ORAL TABLET, SUSTAINED ACTION 6 MG

OPALUX AS 3381 ORAL TABLET 0.01 MG

OPALUX AS 3391 GREEN ORAL TABLET 0.2 MG

OPALUX AS 3391 GREEN ORAL TABLET, COATED 1.18 MG

OPALUX AS 3942 MAROON ORAL TABLET 17.6 MG
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OPALUX AS 4025 ORAL TABLET 0.008 MG

OPALUX AS 4151 BLUE ORAL TABLET, REPEAT ACTION 8.43 MG

OPALUX AS 4188 BLUE ORAL TABLET, SUSTAINED ACTION 0.2 MG

OPALUX AS 4270 BLUE ORAL TABLET, COATED 12.63 MG

OPALUX AS 4855 PURPLE ORAL TABLET 0.02 MG

OPALUX AS 5034 RED ORAL TABLET, COATED 0.02 MG

OPALUX AS 5107 ORAL TABLET, SUSTAINED ACTION 17.6 MG

OPALUX AS 5162 GREEN ORAL TABLET 4.4 MG

OPALUX AS 5178 GREEN ORAL TABLET 20 MG

OPALUX AS 5203 GREEN ORAL TABLET 9.6 MG

OPALUX AS 7000-B ORAL TABLET, COATED 4.95 MG

OPALUX AS 7000-P WHITE ORAL TABLET 3.81 MG

OPALUX AS 7001 ORAL TABLET 0.008 MG

OPALUX AS 9010 BROWN ORAL TABLET 0.003 MG

OPALUX AS 9010 BROWN ORAL TABLET, COATED 0.45 MG

OPALUX AS-1475 PINK ORAL TABLET, DELAYED RELEASE 7.5 MG

OPALUX AS-9030 BROWN ORAL TABLET 2.5 MG

OPALUX GREEN ORAL TABLET 0.8 MG

OPASPRAY 3-1700 ORAL TABLET 2.17 MG

OPASPRAY 3-1810 ORAL TABLET 2.43 MG

OPASPRAY IM-176 ORAL TABLET 23.5 MG

OPASPRAY K-1-1243 ORAL TABLET, SUSTAINED ACTION 7.6 MG

OPASPRAY K-1-1254 ORAL TABLET, FILM COATED 4.5 MG

OPASPRAY K-1-1279 ORAL TABLET 21.13 MG

OPASPRAY K-1-1289 PINK ORAL TABLET 21.13 MG

OPASPRAY K-1-14016 PINK ORAL TABLET, FILM COATED 3.75 MG

OPASPRAY K-1-1413 PINK ORAL TABLET 1.82 MG

OPASPRAY K-1-1414 PINK ORAL TABLET 11.4 MG

OPASPRAY K-1-1455 PINK ORAL TABLET 0.56 MG

OPASPRAY K-1-1526 PINK ORAL TABLET 2 MG

OPASPRAY K-1-1563 PINK ORAL TABLET, FILM COATED 3.1 MG

OPASPRAY K-1-1573 LAVENDER ORAL TABLET 12 MG

OPASPRAY K-1-1574 ORAL TABLET, COATED 2.5 MG

OPASPRAY K-1-1719 RED ORAL TABLET, FILM COATED 1.67 MG

OPASPRAY K-1-2004 YELLOW ORAL TABLET 1.06 MG

OPASPRAY K-1-2013 YELLOW ORAL TABLET 8 MG

OPASPRAY K-1-2043 YELLOW ORAL TABLET 0.26 MG

OPASPRAY K-1-2182 YELLOW ORAL TABLET 3 MG

OPASPRAY K-1-2182 YELLOW ORAL TABLET, FILM COATED 1 MG

OPASPRAY K-1-2186 YELLOW ORAL TABLET 6.4 MG

OPASPRAY K-1-2216-A YELLOW ORAL TABLET 3 MG

OPASPRAY K-1-2216-A YELLOW ORAL TABLET, COATED 0.5 MG

OPASPRAY K-1-2216-A YELLOW ORAL TABLET, FILM COATED 3 MG

OPASPRAY K-1-2216-A YELLOW ORAL TABLET, SUSTAINED ACTION 6.8 MG

OPASPRAY K-1-2227 YELLOW ORAL TABLET 6 MG

OPASPRAY K-1-2227 YELLOW ORAL TABLET, FILM COATED 1.69 MG

OPASPRAY K-1-2228 YELLOW ORAL TABLET, SUSTAINED ACTION 17.8 MG

OPASPRAY K-1-2239 ORAL TABLET 10 MG

OPASPRAY K-1-2240 YELLOW ORAL TABLET 2.2 MG

OPASPRAY K-1-2256 YELLOW ORAL TABLET 6.59 MG

OPASPRAY K-1-2300 PEACH ORAL TABLET 3 MG

OPASPRAY K-1-2301 PEACH ORAL TABLET 4.7 MG

OPASPRAY K-1-2303 ORANGE ORAL TABLET 0.35 MG

OPASPRAY K-1-2304 ORANGE ORAL TABLET 1.8 MG

OPASPRAY K-1-2314 ORANGE ORAL TABLET 3.74 MG

OPASPRAY K-1-2327 ORANGE ORAL TABLET, SUSTAINED ACTION 6 MG
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OPASPRAY K-1-2330 ORANGE ORAL TABLET 11.1 MG

OPASPRAY K-1-2335 ORANGE ORAL TABLET, FILM COATED 0.53 MG

OPASPRAY K-1-2406 ORANGE ORAL TABLET 4.42 MG

OPASPRAY K-1-2406 ORANGE ORAL TABLET, FILM COATED 2.1 MG

OPASPRAY K-1-2417 ORANGE ORAL TABLET, COATED 9 MG

OPASPRAY K-1-2430 ORAL TABLET 13.5 MG

OPASPRAY K-1-2441 ORANGE ORAL TABLET 5.95 MG

OPASPRAY K-1-2471 ORANGE ORAL TABLET 6.02 MG

OPASPRAY K-1-2473 ORAL TABLET 22.5 MG

OPASPRAY K-1-2473 ORAL TABLET, FILM COATED 2.5 MG

OPASPRAY K-1-2492 ORAL TABLET 36 MG

OPASPRAY K-1-2531 ORAL TABLET, COATED 2.25 MG

OPASPRAY K-1-2554 ORAL TABLET, COATED 1.8 MG

OPASPRAY K-1-2568 ORANGE ORAL TABLET 1.2 MG

OPASPRAY K-1-2570 ORANGE ORAL TABLET 5.25 MG

OPASPRAY K-1-2588 ORANGE ORAL TABLET 5.44 MG

OPASPRAY K-1-2614 BEIGE ORAL TABLET 6 MG

OPASPRAY K-1-2614 BEIGE ORAL TABLET, FILM COATED 6 MG

OPASPRAY K-1-2621 BROWN ORAL TABLET, FILM COATED 1.49 MG

OPASPRAY K-1-2626 ORANGE ORAL TABLET 4 MG

OPASPRAY K-1-2656 BEIGE ORAL TABLET, FILM COATED 9.08 MG

OPASPRAY K-1-2674 BEIGE ORAL TABLET 0.35 MG

OPASPRAY K-1-2711 ORAL TABLET 12.6 MG

OPASPRAY K-1-2723 BUTTERSCOTCH ORAL TABLET 7.5 MG

OPASPRAY K-1-2837 ORAL TABLET, FILM COATED 5.8 MG

OPASPRAY K-1-3000 ORAL TABLET 0.6 MG

OPASPRAY K-1-3000 ORAL TABLET, COATED 0.6 MG

OPASPRAY K-1-3142 GREEN ORAL TABLET, SUSTAINED ACTION 5.1 MG

OPASPRAY K-1-3147 ORAL TABLET 1.9 MG

OPASPRAY K-1-3147 ORAL TABLET, FILM COATED 0.6 MG

OPASPRAY K-1-3147 ORAL TABLET, SUSTAINED ACTION 2 MG

OPASPRAY K-1-3148 GREEN ORAL TABLET 1.35 MG

OPASPRAY K-1-3148 GREEN ORAL TABLET, FILM COATED 0.74 MG

OPASPRAY K-1-3156 ORAL TABLET 1.68 MG

OPASPRAY K-1-3173 GREEN ORAL TABLET 1.19 MG

OPASPRAY K-1-3178 GREEN ORAL TABLET 1.6 MG

OPASPRAY K-1-3197 GREEN ORAL TABLET 1.12 MG

OPASPRAY K-1-3220 GREEN ORAL TABLET 1.8 MG

OPASPRAY K-1-3227 ORAL TABLET 4 MG

OPASPRAY K-1-3227 ORAL TABLET, COATED 3.2 MG

OPASPRAY K-1-3300-A GREEN ORAL TABLET 1.19 MG

OPASPRAY K-1-3300-C GREEN ORAL TABLET 2.1 MG

OPASPRAY K-1-3843 ORAL TABLET, COATED 0.8 MG

OPASPRAY K-1-4108 BLUE ORAL TABLET 1.5 MG

OPASPRAY K-1-4108 BLUE ORAL TABLET, FILM COATED 1.5 MG

OPASPRAY K-1-4119 ORAL TABLET 0.6 MG

OPASPRAY K-1-4119 ORAL TABLET, COATED 0.6 MG

OPASPRAY K-1-4122 BLUE ORAL TABLET 2.2 MG

OPASPRAY K-1-4122 BLUE ORAL TABLET, FILM COATED 4.5 MG

OPASPRAY K-1-4136 BLUE ORAL TABLET, COATED 0.6 MG

OPASPRAY K-1-4136 BLUE ORAL TABLET, FILM COATED 3 MG

OPASPRAY K-1-4205 BLUE ORAL TABLET, COATED 3 MG

OPASPRAY K-1-4210-A ORAL TABLET 3.26 MG

OPASPRAY K-1-4213 BLUE ORAL TABLET, FILM COATED 1.75 MG

OPASPRAY K-1-4214 ORAL TABLET 2.7 MG

OPASPRAY K-1-4214 ORAL TABLET, COATED 2.7 MG
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OPASPRAY K-1-4234 BLUE ORAL TABLET 1.53 MG

OPASPRAY K-1-4235 BLUE ORAL TABLET 15.57 MG

OPASPRAY K-1-4728 ORAL TABLET 4.68 MG

OPASPRAY K-1-4743 LAVENDER ORAL TABLET 2.2 MG

OPASPRAY K-1-4786 ORAL TABLET 2.1 MG

OPASPRAY K-1-4786 ORAL TABLET, COATED 2.1 MG

OPASPRAY K-1-7000 WHITE ORAL TABLET 22.5 MG

OPASPRAY K-1-7000 WHITE ORAL TABLET, COATED 0.9 MG

OPASPRAY K-1-7000 WHITE ORAL TABLET, FILM COATED 7.5 MG

OPASPRAY K-1-7000 WHITE ORAL TABLET, SUSTAINED ACTION 6.25 MG

OPASPRAY K-1-70008 WHITE ORAL TABLET 22.4 MG

OPASPRAY K-1-7000B ORAL TABLET 15 MG

OPASPRAY K-1-7076 ORAL TABLET, FILM COATED 1.5 MG

OPASPRAY K-1-9027 BROWN ORAL TABLET 1.2 MG

OPASPRAY K-1-9039-L BROWN ORAL TABLET 12.2 MG

OPASPRAY K-1-9039-L BROWN ORAL TABLET, FILM COATED 4.65 MG

OPASPRAY K-1-9060 RED ORAL TABLET 2.9 MG

OPASPRAY K-1-9080 BROWN ORAL TABLET 3.28 MG

OPASPRAY K-1-9112 BROWN ORAL TABLET 2.7 MG

OPASPRAY L-2113 ORAL TABLET 2.92 MG

OPASPRAY L-3305 GREEN ORAL TABLET 6.34 MG

OPASPRAY L-3306 GREEN ORAL TABLET 4.12 MG

OPASPRAY L-7000 WHITE ORAL TABLET 3.69 MG

OPASPRAY M-1-2042 ORAL TABLET, FILM COATED 1.11 MG

OPASPRAY M-1-3459 B ORANGE ORAL TABLET 4 MG

OPASPRAY M-1-4395B BLUE ORAL TABLET 2.63 MG

OPASPRAY M-1-7111-B ORAL TABLET 40 MG

OPASPRAY M-1-7111-B ORAL TABLET, FILM COATED 2.9 MG

OPASPRAY M-1-711B WHITE ORAL TABLET 27.78 MG

OPASPRAY M-1-7120 WHITE ORAL TABLET 4.57 MG

OPASPRAY M-1-7120 WHITE ORAL TABLET, FILM COATED 1.52 MG

OPASPRAY WD-1270 PINK ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

6.7 MG

OPATINT AD-25000 RED ORAL TABLET, ORALLY DISINTEGRATING 2.5 MG

OPATINT DD-14000 PINK ORAL TABLET, FILM COATED 0.94 MG

OPATINT DD-18000 WHITE ORAL TABLET, FILM COATED 0.68 MG

ORANGE OIL ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

0.002 MG

ORANGE OIL SUBLINGUAL TABLET 0.002 MG

PALMITIC ACID ORAL TABLET 6 MG

PARAFFIN ORAL TABLET 0.7 MG

PARAFFIN ORAL TABLET, COATED 0.07 MG

PARAFFIN ORAL TABLET, DELAYED ACTION 0.2 MG

PARAFFIN ORAL TABLET, DELAYED RELEASE 0.2 MG

PARAFFIN ORAL TABLET, EXTENDED RELEASE 150.2 MG

PARAFFIN ORAL TABLET, SUSTAINED ACTION 40 MG

PECTIN ORAL TABLET 0.7 MG

PECTIN, CITRUS ORAL TABLET 0.35 MG

PEG-20 STEARATE ORAL TABLET, SUSTAINED ACTION 0.08 MG

PEPPERMINT OIL ORAL TABLET 1908 MG

PEPPERMINT OIL ORAL TABLET, ORALLY DISINTEGRATING 0.72 MG

PEPPERMINT OIL SUBLINGUAL TABLET 0.15 MG

PHARMABURST B1 ORAL TABLET, ORALLY DISINTEGRATING 671.13 MG

PHARMABURST B2 ORAL TABLET, ORALLY DISINTEGRATING 792 MG

PHARMABURST B2 SUBLINGUAL TABLET 132.75 MG

PHARMABURST C1 ORAL TABLET, ORALLY DISINTEGRATING 272.47 MG
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PHOSPHORIC ACID ORAL TABLET 0.044 MG

PHOSPHORIC ACID ORAL TABLET, ORALLY DISINTEGRATING 1 MG

PHOSPHORIC ACID ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

2.98 MG

PIGMENT BLEND 86620 BROWN ORAL TABLET 1 MG

PIGMENT BLEND PB-2145 RED ORAL TABLET, EXTENDED RELEASE 0.7 MG

PIGMENT BLEND PB-2289 YELLOW ORAL TABLET, EXTENDED RELEASE 0.7 MG

PIGMENT BLEND PB-2389 OFF-WHITE ORAL TABLET, EXTENDED RELEASE 0.7 MG

PIGMENT BLEND PB-2417 PINK ORAL TABLET, EXTENDED RELEASE 1.75 MG

PIGMENT BLEND PB-2418 BLACK ORAL TABLET, EXTENDED RELEASE 0.7 MG

PIGMENT BLEND PB-24899 IH ORAL TABLET 1.7 MG

PIPERAZINE ORAL TABLET 0.4 MG

PLASACRYL ORAL TABLET 5.4 MG

PLUSWEET SUBLINGUAL TABLET 0.25 MG

POLACRILIN ORAL TABLET, CHEWABLE 20 MG

POLACRILIN ORAL TABLET, ORALLY DISINTEGRATING 24 MG

POLACRILIN POTASSIUM ORAL TABLET 45.8 MG

POLACRILIN POTASSIUM ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

4 MG

POLACRILIN POTASSIUM ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

21 MG

POLACRILIN POTASSIUM ORAL TABLET, COATED 5 MG

POLACRILIN POTASSIUM ORAL TABLET, FILM COATED 40 MG

POLACRILIN POTASSIUM ORAL TABLET, ORALLY DISINTEGRATING 40 MG

POLACRILIN POTASSIUM ORAL TABLET, SUSTAINED ACTION 10 MG

POLISH WAX 7625 P 100 ORAL TABLET 0.05 MG

POLISHING SOLUTION IM-182 ORAL TABLET 0.7 MG

POLOXAMER 188 ORAL TABLET 66.9 MG

POLOXAMER 188 ORAL TABLET, COATED 3 MG

POLOXAMER 188 ORAL TABLET, CONTROLLED RELEASE 5.61 MG

POLOXAMER 188 ORAL TABLET, DELAYED ACTION 3 MG

POLOXAMER 188 ORAL TABLET, EXTENDED RELEASE 37 MG

POLOXAMER 407 ORAL TABLET 110 MG

POLOXAMER 407 ORAL TABLET, FILM COATED 106.7 MG

POLY(BIS(P-CARBOXYPHENOXY)
PROPANE ANHYDRIDE):SEBACIC ACID

IMPLANTATION WAFER 192.3 MG

POLYCARBOPHIL BUCCAL TABLET 3.13 MG

POLYDEXTROSE ORAL TABLET, COATED 7.67 MG

POLYDEXTROSE ORAL TABLET, EXTENDED RELEASE 8.18 MG

POLYDEXTROSE ORAL TABLET, FILM COATED 3.83 MG

POLYDEXTROSE K ORAL TABLET, FILM COATED 8.13 MG

POLYETHYLENE GLYCOL 1000 ORAL TABLET, FILM COATED 1.52 MG

POLYETHYLENE GLYCOL 1450 ORAL TABLET, EXTENDED RELEASE 4.24 MG

POLYETHYLENE GLYCOL 1450 ORAL TABLET, FILM COATED 0.13 MG

POLYETHYLENE GLYCOL 1500 ORAL TABLET 1.2 MG

POLYETHYLENE GLYCOL 20000 ORAL TABLET 0.86 MG

POLYETHYLENE GLYCOL 20000 ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

0.008 MG

POLYETHYLENE GLYCOL 300 ORAL TABLET 1.5 MG

POLYETHYLENE GLYCOL 300 ORAL TABLET, FILM COATED 1.5 MG

POLYETHYLENE GLYCOL 3000 ORAL TABLET 2.3 MG

POLYETHYLENE GLYCOL 3000 ORAL TABLET, EXTENDED RELEASE 3 MG

POLYETHYLENE GLYCOL 3350 ORAL TABLET 25 MG

POLYETHYLENE GLYCOL 3350 ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

9.7 MG
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POLYETHYLENE GLYCOL 3350 ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

15 MG

POLYETHYLENE GLYCOL 3350 ORAL TABLET, COATED 0.5 MG

POLYETHYLENE GLYCOL 3350 ORAL TABLET, CONTROLLED RELEASE 1.67 MG

POLYETHYLENE GLYCOL 3350 ORAL TABLET, DELAYED ACTION 4.4 MG

POLYETHYLENE GLYCOL 3350 ORAL TABLET, DELAYED RELEASE 2.343 MG

POLYETHYLENE GLYCOL 3350 ORAL TABLET, EXTENDED RELEASE 20.2 MG

POLYETHYLENE GLYCOL 3350 ORAL TABLET, FILM COATED 2.42  MG

POLYETHYLENE GLYCOL 3350 ORAL TABLET, FILM COATED 20 MG

POLYETHYLENE GLYCOL 3350 ORAL TABLET, SUSTAINED ACTION 6.75 MG

POLYETHYLENE GLYCOL 3350 ORAL TABLET, SUSTAINED ACTION, COATED 8.5 MG

POLYETHYLENE GLYCOL 3500 ORAL TABLET 3.05 MG

POLYETHYLENE GLYCOL 400 ORAL TABLET 105.07 MG

POLYETHYLENE GLYCOL 400 ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

20 MG

POLYETHYLENE GLYCOL 400 ORAL TABLET, COATED 3.15 MG

POLYETHYLENE GLYCOL 400 ORAL TABLET, DELAYED ACTION 4.57 MG

POLYETHYLENE GLYCOL 400 ORAL TABLET, DELAYED RELEASE 2 MG

POLYETHYLENE GLYCOL 400 ORAL TABLET, ENTERIC COATED PARTICLES 12.5 MG

POLYETHYLENE GLYCOL 400 ORAL TABLET, EXTENDED RELEASE 30 MG

POLYETHYLENE GLYCOL 400 ORAL TABLET, EXTENDED RELEASE 45 MG

POLYETHYLENE GLYCOL 400 ORAL TABLET, FILM COATED 5.91 MG

POLYETHYLENE GLYCOL 400 ORAL TABLET, FILM COATED, EXTENDED 
RELEASE

1.13 MG

POLYETHYLENE GLYCOL 400 ORAL TABLET, SUSTAINED ACTION 45 MG

POLYETHYLENE GLYCOL 400 ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

1.8 MG

POLYETHYLENE GLYCOL 400 ORAL TABLET, SUSTAINED RELEASE, FILM 
COATED

1.28 MG

POLYETHYLENE GLYCOL 4000 ORAL TABLET 9.4 mg

POLYETHYLENE GLYCOL 4000 ORAL TABLET 15 MG

POLYETHYLENE GLYCOL 4000 ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

1.5 MG

POLYETHYLENE GLYCOL 4000 ORAL TABLET, COATED 2 MG

POLYETHYLENE GLYCOL 4000 ORAL TABLET, DELAYED ACTION 1.05 MG

POLYETHYLENE GLYCOL 4000 ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

0.96 MG

POLYETHYLENE GLYCOL 4000 ORAL TABLET, EXTENDED RELEASE 216.5 MG

POLYETHYLENE GLYCOL 4000 ORAL TABLET, FILM COATED 4.2 MG

POLYETHYLENE GLYCOL 4000 ORAL TABLET, MULTILAYER, EXTENDED 
RELEASE

2.8 MG

POLYETHYLENE GLYCOL 4000 ORAL TABLET, SUSTAINED ACTION 454 MG

POLYETHYLENE GLYCOL 4000 ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

1.8 MG

POLYETHYLENE GLYCOL 4000 SUBLINGUAL TABLET 2.5 MG

POLYETHYLENE GLYCOL 4500 ORAL TABLET, FILM COATED 0.39 MG

POLYETHYLENE GLYCOL 600 ORAL TABLET 6 MG

POLYETHYLENE GLYCOL 600 ORAL TABLET, EXTENDED RELEASE 2.5 MG

POLYETHYLENE GLYCOL 600 ORAL TABLET, SUSTAINED ACTION 1.2 MG

POLYETHYLENE GLYCOL 6000 BUCCAL/SUBLINGUAL TABLET 70 MG

POLYETHYLENE GLYCOL 6000 ORAL TABLET 36 MG

POLYETHYLENE GLYCOL 6000 ORAL TABLET 375 MG

POLYETHYLENE GLYCOL 6000 ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

3 MG

POLYETHYLENE GLYCOL 6000 ORAL TABLET, COATED 40 MG

POLYETHYLENE GLYCOL 6000 ORAL TABLET, DELAYED ACTION 2.5 MG
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POLYETHYLENE GLYCOL 6000 ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

1.14 MG

POLYETHYLENE GLYCOL 6000 ORAL TABLET, EXTENDED RELEASE 86.4 MG

POLYETHYLENE GLYCOL 6000 ORAL TABLET, FILM COATED 44 MG

POLYETHYLENE GLYCOL 6000 ORAL TABLET, MULTILAYER, EXTENDED 
RELEASE

10 MG

POLYETHYLENE GLYCOL 6000 ORAL TABLET, SUSTAINED ACTION 12.5 MG

POLYETHYLENE GLYCOL 6000 ORAL TABLET, SUSTAINED ACTION, COATED 0.5 MG

POLYETHYLENE GLYCOL 6000 ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

0.32 MG

POLYETHYLENE GLYCOL 6000 VAGINAL TABLET 3 MG

POLYETHYLENE GLYCOL 6000 VAGINAL TABLET, FILM COATED 0.064 MG

POLYETHYLENE GLYCOL 7000 ORAL TABLET, CONTROLLED RELEASE 132.66 MG

POLYETHYLENE GLYCOL 800 ORAL TABLET 3.48 MG

POLYETHYLENE GLYCOL 8000 ORAL TABLET 167.6 MG

POLYETHYLENE GLYCOL 8000 ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

5.71 MG

POLYETHYLENE GLYCOL 8000 ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

6.5 MG

POLYETHYLENE GLYCOL 8000 ORAL TABLET, COATED 0.21 MG

POLYETHYLENE GLYCOL 8000 ORAL TABLET, DELAYED ACTION 3.17 MG

POLYETHYLENE GLYCOL 8000 ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

0.75 MG

POLYETHYLENE GLYCOL 8000 ORAL TABLET, EXTENDED RELEASE 144.6 MG

POLYETHYLENE GLYCOL 8000 ORAL TABLET, FILM COATED 49 MG

POLYETHYLENE GLYCOL 8000 ORAL TABLET, MULTILAYER, EXTENDED 
RELEASE

4.3 MG

POLYETHYLENE GLYCOL 8000 ORAL TABLET, ORALLY DISINTEGRATING, 
DELAYED RELEASE

2.55 MG

POLYETHYLENE GLYCOL 8000 ORAL TABLET, SUSTAINED ACTION 100 MG

POLYETHYLENE GLYCOL 8000 ORAL TABLET, SUSTAINED ACTION, COATED 14 MG

POLYETHYLENE GLYCOL 8000 ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

0.18 MG

POLYETHYLENE GLYCOL 8000 VAGINAL TABLET 3 MG

POLYETHYLENE GLYCOL, 
UNSPECIFIED

ORAL TABLET 4.85 MG

POLYETHYLENE GLYCOL, 
UNSPECIFIED

ORAL TABLET, FILM COATED 5.69 mg

POLYETHYLENE OXIDE 1000000 ORAL TABLET, SUSTAINED ACTION, COATED 336 MG

POLYETHYLENE OXIDE 200000 ORAL TABLET, CONTROLLED RELEASE 149.39 MG

POLYETHYLENE OXIDE 200000 ORAL TABLET, EXTENDED RELEASE 345 MG

POLYETHYLENE OXIDE 2000000 ORAL TABLET, CONTROLLED RELEASE 54.66 MG

POLYETHYLENE OXIDE 2000000 ORAL TABLET, EXTENDED RELEASE 70 MG

POLYETHYLENE OXIDE 5000000 ORAL TABLET, EXTENDED RELEASE 142.09 MG

POLYETHYLENE OXIDE 600000 ORAL TABLET, EXTENDED RELEASE 280.32 MG

POLYETHYLENE OXIDE 7000000 ORAL TABLET, EXTENDED RELEASE 393.46 MG

POLYETHYLENE OXIDE 900000 ORAL TABLET, EXTENDED RELEASE 321.75 MG

POLYOXYL 35 CASTOR OIL ORAL TABLET 2 MG

POLYOXYL 35 CASTOR OIL SUBLINGUAL TABLET 2 mg

POLYOXYL 40 HYDROGENATED 
CASTOR OIL

ORAL TABLET 25 MG

POLYOXYL 40 HYDROGENATED 
CASTOR OIL

ORAL TABLET, EXTENDED RELEASE 50 MG

POLYOXYL 40 HYDROGENATED 
CASTOR OIL

ORAL TABLET, SUSTAINED ACTION 25 MG

POLYOXYL 40 STEARATE ORAL TABLET 8.48 MG
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POLYOXYL 40 STEARATE ORAL TABLET, FILM COATED 2 MG

POLYOXYL GLYCERYL STEARATE ORAL TABLET 23.33 MG

POLYOXYL STEARATE ORAL TABLET, COATED 2 MG

POLYOXYLETHYLENE 
ISONONYLPHENYL ESTER

ORAL TABLET, SUSTAINED ACTION, COATED 1.54 MG

POLYSACCHARIDES ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

80.4 MG

POLYSACCHARIDES SOY ORAL TABLET 52 MG

POLYSACCHARIDES SOY ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

53.5 MG

POLYSORBATE 20 ORAL TABLET 6 MG

POLYSORBATE 20 ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

0.35 MG

POLYSORBATE 20 ORAL TABLET, EXTENDED RELEASE 4.2 MG

POLYSORBATE 80 ORAL TABLET 21.25 MG

POLYSORBATE 80 ORAL TABLET (IMMED./COMP. RELEASE), 
COATED

0.5 MG

POLYSORBATE 80 ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

24 MG

POLYSORBATE 80 ORAL TABLET, COATED 2.2 MG

POLYSORBATE 80 ORAL TABLET, CONTROLLED RELEASE 1.635 mg

POLYSORBATE 80 ORAL TABLET, DELAYED ACTION 1.15 MG

POLYSORBATE 80 ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

0.17 MG

POLYSORBATE 80 ORAL TABLET, DELAYED RELEASE 0.62 MG

POLYSORBATE 80 ORAL TABLET, EXTENDED RELEASE 8 MG

POLYSORBATE 80 ORAL TABLET, FILM COATED 14.8 MG

POLYSORBATE 80 ORAL TABLET, FILM COATED, EXTENDED 
RELEASE

0.12 MG

POLYSORBATE 80 ORAL TABLET, ORALLY DISINTEGRATING, 
DELAYED RELEASE

2.25 MG

POLYSORBATE 80 ORAL TABLET, SUSTAINED ACTION 0.12 MG

POLYSORBATE 80 ORAL TABLET, SUSTAINED ACTION, COATED 8 MG

POLYSORBATE 80 ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

0.2 MG

POLYSORBATE 80 SUBLINGUAL TABLET 0.075 MG

POLYSTYRENE SULFONIC ACID ORAL TABLET 43.75 MG

POLYVINYL ACETATE ORAL TABLET 19.24 MG

POLYVINYL ACETATE ORAL TABLET, CHEWABLE 25.82 MG

POLYVINYL ACETATE ORAL TABLET, SUSTAINED ACTION 46 MG

POLYVINYL ACETATE SUBLINGUAL TABLET 8.07 MG

POLYVINYL ACETATE PHTHALATE ORAL TABLET, EXTENDED RELEASE 37.4 MG

POLYVINYL ALCOHOL (108000 MW) ORAL TABLET 4.8 mg

POLYVINYL ALCOHOL (108000 MW) ORAL TABLET, EXTENDED RELEASE 11.58 mg

POLYVINYL ALCOHOL (94000 MW) ORAL TABLET 9.97 mg

POLYVINYL ALCOHOL GRAFT 
POLYETHYLENE GLYCOL 
COPOLYMER (3:1; 45000 MW)

ORAL TABLET 5.37 MG

POLYVINYL ALCOHOL GRAFT 
POLYETHYLENE GLYCOL 
COPOLYMER (3:1; 45000 MW)

ORAL TABLET, EXTENDED RELEASE 19 MG

POLYVINYL ALCOHOL, UNSPECIFIED ORAL TABLET 2.46 MG

POLYVINYL ALCOHOL, UNSPECIFIED ORAL TABLET 18.6 mg

POLYVINYL ALCOHOL, UNSPECIFIED ORAL TABLET 40 MG

POLYVINYL ALCOHOL, UNSPECIFIED ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

19.2 MG
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POLYVINYL ALCOHOL, UNSPECIFIED ORAL TABLET, COATED 0.7 MG

POLYVINYL ALCOHOL, UNSPECIFIED ORAL TABLET, CONTROLLED RELEASE 3.32 MG

POLYVINYL ALCOHOL, UNSPECIFIED ORAL TABLET, DELAYED ACTION 8.8 MG

POLYVINYL ALCOHOL, UNSPECIFIED ORAL TABLET, DELAYED RELEASE 4.64 MG

POLYVINYL ALCOHOL, UNSPECIFIED ORAL TABLET, EXTENDED RELEASE 19.07 MG

POLYVINYL ALCOHOL, UNSPECIFIED ORAL TABLET, EXTENDED RELEASE 79.4 MG

POLYVINYL ALCOHOL, UNSPECIFIED ORAL TABLET, FILM COATED 4.8  MG

POLYVINYL ALCOHOL, UNSPECIFIED ORAL TABLET, FILM COATED 6.4 mg

POLYVINYL ALCOHOL, UNSPECIFIED ORAL TABLET, FILM COATED 20 MG

POLYVINYL ALCOHOL, UNSPECIFIED ORAL TABLET, ORALLY DISINTEGRATING 2 MG

POLYVINYL ALCOHOL, UNSPECIFIED VAGINAL TABLET 20.6 MG

POLYVINYL ALCOHOL/POLYVINYL 
ACETATE COPOLYMER (8:1; 18000 MW)

ORAL TABLET, EXTENDED RELEASE 10 mg

POLYVINYLACETAL ORAL TABLET 41.85 MG

POLYVINYLPYRROLIDONE 
ETHYLCELLULOSE

ORAL TABLET 1.71 MG

PONCEAU 3R ORAL TABLET 93.83 MG

PONCEAU 3R ORAL TABLET, COATED 0.1 MG

PONCEAU 3R ORAL WAFER 0.05 MG

PONCEAU XYLIDINE ORAL TABLET 0.18 MG

POTASSIUM ORAL TABLET 1 MG

POTASSIUM BICARBONATE ORAL TABLET 12.2 MG

POTASSIUM BICARBONATE ORAL TABLET, UNCOATED, LOZENGE 1.06 MG

POTASSIUM BICARBONATE ORAL TROCHE 4 MG

POTASSIUM BICARBONATE TRANSMUCOSAL TABLET 8 MG

POTASSIUM BITARTRATE ORAL TABLET, CONTROLLED RELEASE 10 MG

POTASSIUM BITARTRATE ORAL TABLET, EXTENDED RELEASE 9.5 MG

POTASSIUM CARBONATE ORAL TABLET 25 MG

POTASSIUM CHLORIDE ORAL TABLET 40 MG

POTASSIUM CHLORIDE ORAL TABLET, EXTENDED RELEASE 9.9 MG

POTASSIUM PHOSPHATE, MONOBASIC ORAL TABLET 25 MG

POTASSIUM PHOSPHATE, MONOBASIC ORAL TABLET, SUSTAINED ACTION 4 MG

POTASSIUM SORBATE ORAL TABLET 1.4 MG

POTASSIUM SORBATE ORAL TABLET, SUSTAINED RELEASE, FILM 
COATED

0.2 MG

POVIDONE K12 ORAL TABLETS 40 MG

POVIDONE K25 ORAL TABLET 52 MG

POVIDONE K25 ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

54.47 MG

POVIDONE K25 ORAL TABLET, CHEWABLE 0.45 MG

POVIDONE K25 ORAL TABLET, COATED 40 MG

POVIDONE K25 ORAL TABLET, DELAYED ACTION 12.3 MG

POVIDONE K25 ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

20 MG

POVIDONE K25 ORAL TABLET, EXTENDED RELEASE 5 MG

POVIDONE K25 ORAL TABLET, FILM COATED 22.5 MG

POVIDONE K25 ORAL TABLET, MULTILAYER, EXTENDED 
RELEASE

1.8 MG

POVIDONE K27 ORAL TABLET 26.6 MG

POVIDONE K30 BUCCAL TABLET, EXTENDED RELEASE 0.5 MG

POVIDONE K30 ORAL TABLET 0.97 mg

POVIDONE K30 ORAL TABLET 35 MG

POVIDONE K30 ORAL TABLET 80 MG

POVIDONE K30 ORAL TABLET 80 MG

POVIDONE K30 ORAL TABLET (IMMED./COMP. RELEASE), 
COATED

8 MG
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POVIDONE K30 ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

12.5 MG

POVIDONE K30 ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

10 MG

POVIDONE K30 ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, EFFERVESCENT

40 MG

POVIDONE K30 ORAL TABLET, CHEWABLE 3.2 MG

POVIDONE K30 ORAL TABLET, CHEWABLE 8.18 MG

POVIDONE K30 ORAL TABLET, COATED 21 MG

POVIDONE K30 ORAL TABLET, CONTROLLED RELEASE 20.5 MG

POVIDONE K30 ORAL TABLET, DELAYED ACTION 50 MG

POVIDONE K30 ORAL TABLET, DELAYED ACTION, COATED 35 MG

POVIDONE K30 ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

27.2 MG

POVIDONE K30 ORAL TABLET, DELAYED RELEASE 40.11 MG

POVIDONE K30 ORAL TABLET, DELAYED RELEASE 48 MG

POVIDONE K30 ORAL TABLET, DISPERSIBLE 3 MG

POVIDONE K30 ORAL TABLET, DISPERSIBLE 84 MG

POVIDONE K30 ORAL TABLET, ENTERIC COATED PARTICLES 18.6 MG

POVIDONE K30 ORAL TABLET, EXTENDED RELEASE 41.65 MG

POVIDONE K30 ORAL TABLET, EXTENDED RELEASE 80 MG

POVIDONE K30 ORAL TABLET, EXTENDED RELEASE 90 mg

POVIDONE K30 ORAL TABLET, FILM COATED 75 MG

POVIDONE K30 ORAL TABLET, MULTILAYER, COATED 15 MG

POVIDONE K30 ORAL TABLET, ORALLY DISINTEGRATING 35.71 MG

POVIDONE K30 ORAL TABLET, SUSTAINED ACTION 60 MG

POVIDONE K30 ORAL TABLET, SUSTAINED ACTION, COATED 16 MG

POVIDONE K30 SUBLINGUAL TABLET 10 MG

POVIDONE K30 SUBLINGUAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, BUCCAL

8 MG

POVIDONE K30 VAGINAL TABLET 50 MG

POVIDONE K90 ORAL TABLET 78 MG

POVIDONE K90 ORAL TABLET, COATED 9.77 MG

POVIDONE K90 ORAL TABLET, CONTROLLED RELEASE 35 MG

POVIDONE K90 ORAL TABLET, DELAYED ACTION 15 MG

POVIDONE K90 ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

4 MG

POVIDONE K90 ORAL TABLET, ENTERIC COATED PARTICLES 27.6 MG

POVIDONE K90 ORAL TABLET, EXTENDED RELEASE 78 MG

POVIDONE K90 ORAL TABLET, FILM COATED 44 MG

POVIDONE K90 ORAL TABLET, SUSTAINED ACTION 40.8 MG

POVIDONE, UNSPECIFIED ORAL TABLET (IMMED./COMP. RELEASE), 
COATED

3 MG

POVIDONE, UNSPECIFIED ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

240 MG

POVIDONE, UNSPECIFIED ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, BUCCAL

4 MG

POVIDONE, UNSPECIFIED ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

18 MG

POVIDONE, UNSPECIFIED ORAL TABLET, CHEWABLE 21 MG

POVIDONE, UNSPECIFIED ORAL TABLET, COATED 49.2 MG

POVIDONE, UNSPECIFIED ORAL TABLET, CONTROLLED RELEASE 219.03 MG

POVIDONE, UNSPECIFIED ORAL TABLET, DELAYED ACTION 73.7 MG

POVIDONE, UNSPECIFIED ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

35 MG

POVIDONE, UNSPECIFIED ORAL TABLET, DISPERSIBLE 2 MG
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POVIDONE, UNSPECIFIED ORAL TABLET, DISPERSIBLE 2 MG

POVIDONE, UNSPECIFIED ORAL TABLET, EXTENDED RELEASE 101.33 MG

POVIDONE, UNSPECIFIED ORAL TABLET, EXTENDED RELEASE 371.25 MG

POVIDONE, UNSPECIFIED ORAL TABLET, FILM COATED 116 MG

POVIDONE, UNSPECIFIED ORAL TABLET, ORALLY DISINTEGRATING 15.03 MG

POVIDONE, UNSPECIFIED ORAL TABLET, REPEAT ACTION 10 MG

POVIDONE, UNSPECIFIED ORAL TABLET, SUSTAINED ACTION 300 MG

POVIDONE, UNSPECIFIED ORAL TABLET, SUSTAINED ACTION, COATED 17 MG

POVIDONE, UNSPECIFIED ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

53.33 MG

POVIDONE, UNSPECIFIED ORAL TABLET, UNCOATED, TROCHE 35 MG

POVIDONE, UNSPECIFIED SUBLINGUAL TABLET 12 MG

POVIDONE, UNSPECIFIED VAGINAL TABLET 50 MG

POWDERED CELLULOSE BUCCAL/SUBLINGUAL TABLET 4.5 MG

POWDERED CELLULOSE ORAL TABLET 560 MG

POWDERED CELLULOSE ORAL TABLET, COATED 40.2 MG

POWDERED CELLULOSE ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

16 MG

POWDERED CELLULOSE ORAL TABLET, FILM COATED 391.7 MG

POWDERED CELLULOSE ORAL TABLET, SUSTAINED ACTION 110.6 MG

POWDERED CELLULOSE ORAL TABLET, SUSTAINED ACTION, COATED 42.25 MG

POWDERED CELLULOSE SUBLINGUAL TABLET 2 MG

PRIMAJEL ORAL TABLET 33.75 MG

PROPYL GALLATE ORAL TABLET 1.36 MG

PROPYL GALLATE ORAL TABLET, EXTENDED RELEASE 0.067 MG

PROPYL GALLATE ORAL TABLET, FILM COATED 0.04 MG

PROPYL GALLATE ORAL TABLET, SUSTAINED ACTION 0.06 MG

PROPYL GALLATE ORAL TABLET, SUSTAINED ACTION, COATED 0.04 MG

PROPYLENE GLYCOL ORAL TABLET 3 MG

PROPYLENE GLYCOL ORAL TABLET 5 MG

PROPYLENE GLYCOL ORAL TABLET 5 mg

PROPYLENE GLYCOL ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

0.21 MG

PROPYLENE GLYCOL ORAL TABLET, COATED 1.5 MG

PROPYLENE GLYCOL ORAL TABLET, DELAYED ACTION 5.83 MG

PROPYLENE GLYCOL ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

6.95 MG

PROPYLENE GLYCOL ORAL TABLET, DELAYED RELEASE 5.97 MG

PROPYLENE GLYCOL ORAL TABLET, ENTERIC COATED PARTICLES 4.3 MG

PROPYLENE GLYCOL ORAL TABLET, EXTENDED RELEASE 2.44 MG

PROPYLENE GLYCOL ORAL TABLET, FILM COATED 14.4 MG

PROPYLENE GLYCOL ORAL TABLET, SUSTAINED ACTION 9 MG

PROPYLENE GLYCOL ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

12.8 MG

PROPYLENE GLYCOL ALGINATE ORAL TABLET 10 MG

PROPYLENE GLYCOL LAURATES ORAL TABLET 10 MG

PROPYLENE GLYCOL MONOLAURATE ORAL TABLET 10 MG

PROPYLENE GLYCOL MONOLAURATE ORAL TABLET, FILM COATED 6.67 MG

PROPYLPARABEN ORAL TABLET 0.2 MG

PROPYLPARABEN ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

0.14 MG

PROPYLPARABEN ORAL TABLET, COATED 0.002 MG

PROPYLPARABEN ORAL TABLET, FILM COATED 0.04 MG

PROPYLPARABEN ORAL TABLET, SUSTAINED ACTION 0.12 MG

PROPYLPARABEN SODIUM ORAL TABLET 0.063 MG

PROPYLPARABEN SODIUM ORAL TABLET, ORALLY DISINTEGRATING 0.1 MG
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PROSOLV ORAL TABLET 350.4 MG

PROSOLV ORAL TABLET, ORALLY DISINTEGRATING 240.07 MG

PROSOLV 50 ORAL TABLET 203.4 MG

PROSOLV 50 ORAL TABLET, EXTENDED RELEASE 315 MG

PROSOLV 50 ORAL TABLET, SUSTAINED ACTION 217.5 MG

PROSOLV 90 ORAL TABLET 104.31 MG

PROSOLV 90 ORAL TABLET, EXTENDED RELEASE 25 MG

PROSOLV 90 SUBLINGUAL TABLET 18.7 MG

PROSOLV HD 90 ORAL TABLET 200 MG

PROSOLV HD 90 ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

375.52 MG

PROSOLV HD 90 ORAL TABLET, DELAYED ACTION 148.734 mg

PROSOLV HD 90 ORAL TABLET, DELAYED RELEASE 117.26 MG

PROSOLV HD 90 ORAL TABLET, EXTENDED RELEASE 352 MG

PROSOLV SMCC 50 ORAL TABLET 194 MG

PROSOLV SMCC 50 ORAL TABLET, EXTENDED RELEASE 162 MG

PROSOLV SMCC 50 ORAL TABLET, FILM COATED 100 MG

PROSOLV SMCC 50 ORAL TABLET, ORALLY DISINTEGRATING 119.6 MG

PROSOLV SMCC 90 ORAL TABLET 568 MG

PROSOLV SMCC 90 ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

28.4 MG

PROSOLV SMCC 90 ORAL TABLET, CONTROLLED RELEASE 20 MG

PROSOLV SMCC 90 ORAL TABLET, DELAYED ACTION 146.2 mg

PROSOLV SMCC 90 ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

158.5 MG

PROSOLV SMCC 90 ORAL TABLET, EXTENDED RELEASE 536.35 MG

PROSOLV SMCC 90 ORAL TABLET, FILM COATED 183 MG

PROSOLV SMCC 90 ORAL TABLET, ORALLY DISINTEGRATING 70 MG

PROSWEET ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

5 MG

PROTEIN HYDROLYSATE ORAL TABLET, FILM COATED 15 MG

RHODAMINE B ORAL TABLET 0.005 MG

RIBOFLAVIN ORAL TABLET 0.03 MG

ROSIN ORAL TABLET, COATED 10 MG

ROSIN ORAL TABLET, REPEAT ACTION 8.99 MG

ROSIN ORAL TABLET, SUSTAINED ACTION 9 MG

SACCHARIN ORAL TABLET 1.6 MG

SACCHARIN ORAL TABLET, EXTENDED RELEASE 8 MG

SACCHARIN SUBLINGUAL TABLET 0.2 MG

SACCHARIN SODIUM BUCCAL/SUBLINGUAL TABLET 0.4 MG

SACCHARIN SODIUM ORAL TABLET 20 MG

SACCHARIN SODIUM ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

9 MG

SACCHARIN SODIUM ORAL TABLET, CHEWABLE 5 MG

SACCHARIN SODIUM ORAL TABLET, DISPERSIBLE 0.5 MG

SACCHARIN SODIUM ORAL TABLET, FILM COATED 2 MG

SACCHARIN SODIUM ORAL TABLET, ORALLY DISINTEGRATING 2.5 MG

SACCHARIN SODIUM RECTAL TABLET 0.6 MG

SACCHARIN SODIUM SUBLINGUAL TABLET 6.5 MG

SACCHARIN SODIUM ANHYDROUS ORAL TABLET 2.08 MG

SACCHARIN SODIUM ANHYDROUS ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

7.5 MG

SACCHARIN SODIUM ANHYDROUS ORAL TABLET, FILM COATED 0.32 MG

SACCHARIN SODIUM ANHYDROUS ORAL WAFER 2.75 MG

SEPIFILM LP-761 BLANC ORAL TABLET 5 MG

SEPIFILM LP-761 BLANC ORAL TABLET, DELAYED RELEASE 10 MG
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SEPISPERSE AP 3527 ORAL TABLET, DELAYED ACTION 10.8 MG

SHELLAC ORAL TABLET 24.04 MG

SHELLAC ORAL TABLET, COATED 15.2 MG

SHELLAC ORAL TABLET, DELAYED ACTION 0.22 MG

SHELLAC ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

21.44 MG

SHELLAC ORAL TABLET, EXTENDED RELEASE 1.24 MG

SHELLAC ORAL TABLET, FILM COATED 4.4 MG

SHELLAC ORAL TABLET, SUSTAINED ACTION 213.24 MG

SILICA DIMETHYL SILYLATE ORAL TABLET 8 MG

SILICA DIMETHYL SILYLATE ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

0.5 MG

SILICA DIMETHYL SILYLATE ORAL TABLET, EXTENDED RELEASE 10 MG

SILICA DIMETHYL SILYLATE ORAL TABLET, FILM COATED 2.5 mg

SILICA DIMETHYL SILYLATE SUBLINGUAL TABLET 0.8 MG

SILICON DIOXIDE BUCCAL TABLET 1.25 MG

SILICON DIOXIDE BUCCAL TABLET, EXTENDED RELEASE 0.46 MG

SILICON DIOXIDE ORAL TABLET 35  MG

SILICON DIOXIDE ORAL TABLET 2.2 MG

SILICON DIOXIDE ORAL TABLET 24 MG

SILICON DIOXIDE ORAL TABLET 99 MG

SILICON DIOXIDE ORAL TABLET 138.5 mg

SILICON DIOXIDE ORAL TABLET (IMMED./COMP. RELEASE), 
COATED

6 MG

SILICON DIOXIDE ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

138 MG

SILICON DIOXIDE ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

84.8 MG

SILICON DIOXIDE ORAL TABLET, CHEWABLE 1.25 MG

SILICON DIOXIDE ORAL TABLET, CHEWABLE 25 MG

SILICON DIOXIDE ORAL TABLET, COATED 24 MG

SILICON DIOXIDE ORAL TABLET, CONTROLLED RELEASE 1 mg

SILICON DIOXIDE ORAL TABLET, CONTROLLED RELEASE 5.2 MG

SILICON DIOXIDE ORAL TABLET, DELAYED ACTION 170 MG

SILICON DIOXIDE ORAL TABLET, DELAYED ACTION, COATED 85 MG

SILICON DIOXIDE ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

85 MG

SILICON DIOXIDE ORAL TABLET, DELAYED RELEASE 5 MG

SILICON DIOXIDE ORAL TABLET, DELAYED RELEASE 7 MG

SILICON DIOXIDE ORAL TABLET, DISPERSIBLE 6 MG

SILICON DIOXIDE ORAL TABLET, DISPERSIBLE 16 MG

SILICON DIOXIDE ORAL TABLET, ENTERIC COATED PARTICLES 3 MG

SILICON DIOXIDE ORAL TABLET, EXTENDED RELEASE 13.5 MG

SILICON DIOXIDE ORAL TABLET, EXTENDED RELEASE 70 MG

SILICON DIOXIDE ORAL TABLET, FILM COATED 1.2 MG

SILICON DIOXIDE ORAL TABLET, FILM COATED 8 mg

SILICON DIOXIDE ORAL TABLET, FILM COATED 33 MG

SILICON DIOXIDE ORAL TABLET, FILM COATED, EXTENDED 
RELEASE

17.5 MG

SILICON DIOXIDE ORAL TABLET, FOR SUSPENSION 6.25 MG

SILICON DIOXIDE ORAL TABLET, ORALLY DISINTEGRATING 7.6 MG

SILICON DIOXIDE ORAL TABLET, ORALLY DISINTEGRATING 20 MG

SILICON DIOXIDE ORAL TABLET, ORALLY DISINTEGRATING, 
DELAYED RELEASE

11.5 MG

SILICON DIOXIDE ORAL TABLET, SUGAR COATED 0.8 MG

SILICON DIOXIDE ORAL TABLET, SUSTAINED ACTION 48 MG
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SILICON DIOXIDE ORAL TABLET, SUSTAINED ACTION, COATED 7 MG

SILICON DIOXIDE ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

60 MG

SILICON DIOXIDE ORAL TABLET, SUSTAINED RELEASE, FILM 
COATED

30 MG

SILICON DIOXIDE SUBLINGUAL TABLET 0.5 MG

SILICON DIOXIDE SUBLINGUAL TABLET 10 MG

SILICON DIOXIDE VAGINAL TABLET 0.8 mg

SILICON DIOXIDE VAGINAL TABLET 8 MG

SILODRATE ORAL TABLET 10.56 MG

SILODRATE ORAL TABLET, ORALLY DISINTEGRATING 6 MG

SIMETHICONE ORAL TABLET 1.5 MG

SIMETHICONE ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

0.56 MG

SIMETHICONE ORAL TABLET, EXTENDED RELEASE 1.04 MG

SIMETHICONE ORAL TABLET, FILM COATED 0.18 MG

SIMETHICONE ORAL TABLET, ORALLY DISINTEGRATING 0.04 MG

SIMETHICONE ORAL TABLET, SUSTAINED ACTION 7.5 MG

SIMETHICONE C ORAL TABLET, EXTENDED RELEASE 0.08 MG

SIMETHICONE EMULSION ORAL TABLET 0.7 MG

SIMETHICONE EMULSION ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

0.12 MG

SIMETHICONE EMULSION ORAL TABLET, COATED 0.009 MG

SIMETHICONE EMULSION ORAL TABLET, DELAYED ACTION 0.38 MG

SIMETHICONE EMULSION ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

0.04 MG

SIMETHICONE EMULSION ORAL TABLET, SUSTAINED ACTION 0.07 MG

SIMETHICONE EMULSION ORAL TABLET, SUSTAINED ACTION, COATED 1.41 MG

SOAP ORAL TABLET, SUSTAINED ACTION 0.6 MG

SODIUM ALGINATE ORAL TABLET 110 MG

SODIUM ALGINATE ORAL TABLET, CONTROLLED RELEASE 262 MG

SODIUM ALGINATE ORAL TABLET, EXTENDED RELEASE 313.7 MG

SODIUM ALGINATE ORAL TABLET, SUSTAINED ACTION 350 MG

SODIUM ALGINATE ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

320 MG

SODIUM ALGINATE ORAL TABLET, UNCOATED, LOZENGE 12.1 MG

SODIUM ALGINATE ORAL TROCHE 64.31 MG

SODIUM ALUMINOSILICATE ORAL TABLET 94 MG

SODIUM ALUMINOSILICATE ORAL TABLET, EXTENDED RELEASE 94 MG

SODIUM ALUMINOSILICATE ORAL TABLET, SUSTAINED ACTION 2 MG

SODIUM ASCORBATE ORAL TABLET 5 MG

SODIUM BENZOATE ORAL TABLET 5 MG

SODIUM BENZOATE ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, EFFERVESCENT

60 MG

SODIUM BENZOATE ORAL TABLET, COATED 9 MG

SODIUM BENZOATE ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

0.34 MG

SODIUM BENZOATE ORAL TABLET, FILM COATED 0.02 MG

SODIUM BICARBONATE BUCCAL TABLET 42 MG

SODIUM BICARBONATE ORAL TABLET 125 MG

SODIUM BICARBONATE ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

4.24 MG

SODIUM BICARBONATE ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

140 MG

SODIUM BICARBONATE ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, EFFERVESCENT

267 MG
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SODIUM BICARBONATE ORAL TABLET, COATED 9 MG

SODIUM BICARBONATE ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

30 MG

SODIUM BICARBONATE ORAL TABLET, DELAYED RELEASE 0.43 MG

SODIUM BICARBONATE ORAL TABLET, EFFERVESCENT, FOR 
SOLUTION

1600 MG

SODIUM BICARBONATE ORAL TABLET, EXTENDED RELEASE 40.4 MG

SODIUM BICARBONATE ORAL TABLET, FILM COATED 40 MG

SODIUM BICARBONATE ORAL TABLET, ORALLY DISINTEGRATING 30 MG

SODIUM BICARBONATE ORAL TABLET, SUSTAINED ACTION 2.56 MG

SODIUM BICARBONATE ORAL TABLET, SUSTAINED ACTION, COATED 2.56 MG

SODIUM BICARBONATE SUBLINGUAL TABLET 3.25 MG

SODIUM BICARBONATE VAGINAL TABLET 43 MG

SODIUM BISULFITE ORAL TABLET 0.65 MG

SODIUM BISULFITE SUBLINGUAL TABLET 0.5 MG

SODIUM BITARTRATE ORAL TABLET, SUSTAINED ACTION 306 MG

SODIUM CARBONATE BUCCAL TABLET 20 MG

SODIUM CARBONATE ORAL TABLET 10.4 MG

SODIUM CARBONATE ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

8 MG

SODIUM CARBONATE ORAL TABLET, DELAYED ACTION 15 MG

SODIUM CARBONATE ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

10 MG

SODIUM CARBONATE ORAL TABLET, EFFERVESCENT, FOR 
SOLUTION

430 MG

SODIUM CARBONATE ORAL TABLET, EXTENDED RELEASE 30 MG

SODIUM CARBONATE ORAL TABLET, FILM COATED 30 MG

SODIUM CARBONATE ORAL TABLET, UNCOATED, LOZENGE 8.55 MG

SODIUM CARBONATE ORAL TROCHE 25 MG

SODIUM CARBONATE SUBLINGUAL TABLET 7.5 MG

SODIUM CARBONATE MONOHYDRATE ORAL TABLET 30 MG

SODIUM CARBONATE MONOHYDRATE ORAL TABLET, FILM COATED 104 mg

SODIUM CASEINATE ORAL TABLET 100 MG

SODIUM CHLORIDE ORAL TABLET 150 MG

SODIUM CHLORIDE ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

7.5 MG

SODIUM CHLORIDE ORAL TABLET, CONTROLLED RELEASE 36 MG

SODIUM CHLORIDE ORAL TABLET, DELAYED ACTION 24 MG

SODIUM CHLORIDE ORAL TABLET, DELAYED RELEASE 30 MG

SODIUM CHLORIDE ORAL TABLET, EXTENDED RELEASE 335.1 MG

SODIUM CHLORIDE ORAL TABLET, FILM COATED 100 MG

SODIUM CHLORIDE ORAL TABLET, ORALLY DISINTEGRATING 10 MG

SODIUM CHLORIDE ORAL TABLET, SUSTAINED ACTION 143.26 MG

SODIUM CHLORIDE ORAL TABLET, SUSTAINED ACTION, COATED 46.8 MG

SODIUM CITRATE, UNSPECIFIED FORM ORAL TABLET 80 MG

SODIUM CITRATE, UNSPECIFIED FORM ORAL TABLET 275 MG

SODIUM CITRATE, UNSPECIFIED FORM ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

300 MG

SODIUM CITRATE, UNSPECIFIED FORM ORAL TABLET, COATED 19 MG

SODIUM CITRATE, UNSPECIFIED FORM ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

82 MG

SODIUM CITRATE, UNSPECIFIED FORM ORAL TABLET, EXTENDED RELEASE 100 MG

SODIUM CITRATE, UNSPECIFIED FORM ORAL TABLET, EXTENDED RELEASE 110 MG

SODIUM CITRATE, UNSPECIFIED FORM ORAL TABLET, FILM COATED 200 MG

SODIUM CITRATE, UNSPECIFIED FORM SUBLINGUAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, BUCCAL

3.52 MG
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SODIUM HYDROXIDE ORAL TABLET 7 MG

SODIUM HYDROXIDE ORAL TABLET, DELAYED ACTION 1.24 MG

SODIUM HYDROXIDE ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

0.32 MG

SODIUM HYDROXIDE ORAL TABLET, DELAYED RELEASE 0.1 MG

SODIUM HYDROXIDE ORAL TABLET, EXTENDED RELEASE 5.33 MG

SODIUM HYDROXIDE ORAL TABLET, ORALLY DISINTEGRATING 0.16 MG

SODIUM HYDROXIDE ORAL TABLET, SUSTAINED ACTION 0.4 MG

SODIUM LAURETH-3 SULFATE ORAL TABLET 0.91 MG

SODIUM LAURYL SULFATE BUCCAL TABLET 5.18 MG

SODIUM LAURYL SULFATE BUCCAL TABLET, EXTENDED RELEASE 5.18 MG

SODIUM LAURYL SULFATE BUCCAL/SUBLINGUAL TABLET 1.1 MG

SODIUM LAURYL SULFATE ORAL TABLET 51.69 MG

SODIUM LAURYL SULFATE ORAL TABLET (IMMED./COMP. RELEASE), 
COATED

1 MG

SODIUM LAURYL SULFATE ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

4.8 MG

SODIUM LAURYL SULFATE ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

5 MG

SODIUM LAURYL SULFATE ORAL TABLET, CHEWABLE 2 MG

SODIUM LAURYL SULFATE ORAL TABLET, COATED 5.2 MG

SODIUM LAURYL SULFATE ORAL TABLET, CONTROLLED RELEASE 0.48 mg

SODIUM LAURYL SULFATE ORAL TABLET, DELAYED ACTION 4 MG

SODIUM LAURYL SULFATE ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

8.09 MG

SODIUM LAURYL SULFATE ORAL TABLET, DELAYED RELEASE 3 MG

SODIUM LAURYL SULFATE ORAL TABLET, DISPERSIBLE 48 MG

SODIUM LAURYL SULFATE ORAL TABLET, EXTENDED RELEASE 51.69 MG

SODIUM LAURYL SULFATE ORAL TABLET, FILM COATED 20 MG

SODIUM LAURYL SULFATE ORAL TABLET, MULTILAYER, EXTENDED 
RELEASE

0.8 MG

SODIUM LAURYL SULFATE ORAL TABLET, ORALLY DISINTEGRATING 2 MG

SODIUM LAURYL SULFATE ORAL TABLET, SUSTAINED ACTION 20.62 MG

SODIUM LAURYL SULFATE ORAL TABLET, SUSTAINED ACTION, COATED 10.5 MG

SODIUM LAURYL SULFATE SUBLINGUAL TABLET 0.02 MG

SODIUM LAURYL SULFATE VAGINAL TABLET 5 MG

SODIUM LAURYLSULFONATE ORAL TABLET 4.5 MG

SODIUM METABISULFITE ORAL TABLET 8 MG

SODIUM METABISULFITE RECTAL TABLET 2 MG

SODIUM METABISULFITE SUBLINGUAL TABLET 2 MG

SODIUM PHOSPHATE ORAL TABLET 16 MG

SODIUM PHOSPHATE, DIBASIC, 
ANHYDROUS

ORAL TABLET 96 MG

SODIUM PHOSPHATE, DIBASIC, 
ANHYDROUS

ORAL TABLET, EXTENDED RELEASE 105 MG

SODIUM PHOSPHATE, DIBASIC, 
ANHYDROUS

ORAL TABLET, FILM COATED 0.015 MG

SODIUM PHOSPHATE, DIBASIC, 
ANHYDROUS

ORAL TABLET, SUSTAINED ACTION 110 MG

SODIUM PHOSPHATE, DIBASIC, 
ANHYDROUS

ORAL TABLET, UNCOATED, LOZENGE 31 MG

SODIUM PHOSPHATE, DIBASIC, 
ANHYDROUS

ORAL TABLET, UNCOATED, TROCHE 28 MG

SODIUM PHOSPHATE, DIBASIC, 
HEPTAHYDRATE

ORAL TABLET 80 MG

SODIUM PHOSPHATE, DIBASIC, 
HEPTAHYDRATE

ORAL TABLET, COATED 0.22 MG
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SODIUM PHOSPHATE, DIBASIC, 
HEPTAHYDRATE

ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

16.24 MG

SODIUM PHOSPHATE, DIBASIC, 
HEPTAHYDRATE

ORAL TABLET, SUSTAINED ACTION 70 MG

SODIUM PHOSPHATE, DIBASIC, 
HEPTAHYDRATE

ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

105 MG

SODIUM PHOSPHATE, DIBASIC, 
UNSPECIFIED FORM

ORAL TABLET, EXTENDED RELEASE 71.5 MG

SODIUM PHOSPHATE, DIBASIC, 
UNSPECIFIED FORM

ORAL TABLET, UNCOATED, LOZENGE 31 MG

SODIUM PHOSPHATE, DIBASIC, 
UNSPECIFIED FORM

TRANSMUCOSAL TABLET, UNCOATED, LOZENGE 28 MG

SODIUM PHOSPHATE, MONOBASIC, 
ANHYDROUS

ORAL TABLET 4.18 MG

SODIUM PHOSPHATE, MONOBASIC, 
ANHYDROUS

ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

23.4 MG

SODIUM PHOSPHATE, MONOBASIC, 
ANHYDROUS

ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

30.97 MG

SODIUM PHOSPHATE, MONOBASIC, 
MONOHYDRATE

ORAL TABLET 31.72 MG

SODIUM PHOSPHATE, MONOBASIC, 
MONOHYDRATE

ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

35 MG

SODIUM PHOSPHATE, MONOBASIC, 
MONOHYDRATE

ORAL TABLET, FILM COATED 0.11 MG

SODIUM PHOSPHATE, MONOBASIC, 
UNSPECIFIED FORM

ORAL TABLET 1.38 MG

SODIUM PHOSPHATE, TRIBASIC, 
MONOHYDRATE

ORAL TABLET 88 MG

SODIUM PHOSPHATE, TRIBASIC, 
MONOHYDRATE

ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

24.5 MG

SODIUM POLYSTYRENE SULFONATE ORAL TABLET, SUSTAINED RELEASE, FILM 
COATED

18 MG

SODIUM STARCH GLYCOLATE TYPE A 
CORN

ORAL TABLET 72 MG

SODIUM STARCH GLYCOLATE TYPE A 
CORN

ORAL TABLET (IMMED./COMP. RELEASE), 
COATED

6 MG

SODIUM STARCH GLYCOLATE TYPE A 
CORN

ORAL TABLET, DELAYED ACTION 8 MG

SODIUM STARCH GLYCOLATE TYPE A 
CORN

ORAL TABLET, DELAYED RELEASE 10 MG

SODIUM STARCH GLYCOLATE TYPE A 
POTATO

BUCCAL TABLET 8.3 MG

SODIUM STARCH GLYCOLATE TYPE A 
POTATO

ORAL TABLET 68 MG

SODIUM STARCH GLYCOLATE TYPE A 
POTATO

ORAL TABLET 876 MG

SODIUM STARCH GLYCOLATE TYPE A 
POTATO

ORAL TABLET (IMMED./COMP. RELEASE), 
COATED

17 MG

SODIUM STARCH GLYCOLATE TYPE A 
POTATO

ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

20 MG

SODIUM STARCH GLYCOLATE TYPE A 
POTATO

ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

50 MG

SODIUM STARCH GLYCOLATE TYPE A 
POTATO

ORAL TABLET, CHEWABLE 7.5 MG

SODIUM STARCH GLYCOLATE TYPE A 
POTATO

ORAL TABLET, CHEWABLE 75 MG

SODIUM STARCH GLYCOLATE TYPE A 
POTATO

ORAL TABLET, COATED 73 MG
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SODIUM STARCH GLYCOLATE TYPE A 
POTATO

ORAL TABLET, CONTROLLED RELEASE 25.86 MG

SODIUM STARCH GLYCOLATE TYPE A 
POTATO

ORAL TABLET, DELAYED ACTION 5.8 mg

SODIUM STARCH GLYCOLATE TYPE A 
POTATO

ORAL TABLET, DELAYED ACTION 34 MG

SODIUM STARCH GLYCOLATE TYPE A 
POTATO

ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

21 MG

SODIUM STARCH GLYCOLATE TYPE A 
POTATO

ORAL TABLET, DELAYED RELEASE 34 MG

SODIUM STARCH GLYCOLATE TYPE A 
POTATO

ORAL TABLET, DELAYED RELEASE 60.5 MG

SODIUM STARCH GLYCOLATE TYPE A 
POTATO

ORAL TABLET, DISPERSIBLE 2.4 MG

SODIUM STARCH GLYCOLATE TYPE A 
POTATO

ORAL TABLET, ENTERIC COATED PARTICLES 12 MG

SODIUM STARCH GLYCOLATE TYPE A 
POTATO

ORAL TABLET, EXTENDED RELEASE 48 MG

SODIUM STARCH GLYCOLATE TYPE A 
POTATO

ORAL TABLET, FILM COATED 22 mg

SODIUM STARCH GLYCOLATE TYPE A 
POTATO

ORAL TABLET, FILM COATED 90 MG

SODIUM STARCH GLYCOLATE TYPE A 
POTATO

ORAL TABLET, MULTILAYER, COATED 2 MG

SODIUM STARCH GLYCOLATE TYPE A 
POTATO

ORAL TABLET, ORALLY DISINTEGRATING 71.43 MG

SODIUM STARCH GLYCOLATE TYPE A 
POTATO

ORAL TABLET, SUSTAINED ACTION 15 MG

SODIUM STARCH GLYCOLATE TYPE A 
POTATO

ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

10 MG

SODIUM STARCH GLYCOLATE TYPE A 
POTATO

SUBLINGUAL TABLET 5.5 MG

SODIUM STARCH GLYCOLATE TYPE A 
POTATO

TRANSMUCOSAL TABLET 10 MG

SODIUM STARCH GLYCOLATE TYPE B 
POTATO

ORAL TABLET 36 MG

SODIUM STARCH GLYCOLATE TYPE B 
POTATO

ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

7.98 MG

SODIUM STARCH GLYCOLATE TYPE B 
POTATO

ORAL TABLET, FILM COATED 12 MG

SODIUM STEARATE ORAL TABLET 9.48 MG

SODIUM STEARATE ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, BUCCAL

3.2 MG

SODIUM STEARATE ORAL TABLET, DELAYED ACTION 10 MG

SODIUM STEARATE ORAL TABLET, ORALLY DISINTEGRATING 0.85 MG

SODIUM STEARYL FUMARATE ORAL TABLET 29.3 MG

SODIUM STEARYL FUMARATE ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

12 MG

SODIUM STEARYL FUMARATE ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

6.3 MG

SODIUM STEARYL FUMARATE ORAL TABLET, COATED 1.18 MG

SODIUM STEARYL FUMARATE ORAL TABLET, CONTROLLED RELEASE 2 MG

SODIUM STEARYL FUMARATE ORAL TABLET, DELAYED ACTION 7 MG

SODIUM STEARYL FUMARATE ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

27 MG

SODIUM STEARYL FUMARATE ORAL TABLET, DELAYED RELEASE 3 MG

SODIUM STEARYL FUMARATE ORAL TABLET, EXTENDED RELEASE 20 MG

SODIUM STEARYL FUMARATE ORAL TABLET, FILM COATED 26 MG
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SODIUM STEARYL FUMARATE ORAL TABLET, ORALLY DISINTEGRATING 17.1 MG

SODIUM STEARYL FUMARATE ORAL TABLET, SUSTAINED ACTION 8.9 MG

SODIUM STEARYL FUMARATE ORAL TABLET, SUSTAINED ACTION, COATED 4 MG

SODIUM STEARYL FUMARATE ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

16 MG

SODIUM STEARYL FUMARATE SUBLINGUAL TABLET 10 MG

SODIUM SULFATE ORAL TABLET 182 MG

SODIUM SULFATE ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

16.24 MG

SODIUM SULFATE ANHYDROUS ORAL TABLET 105.1 MG

SODIUM THIOSULFATE ORAL TABLET 3 MG

SODIUM THIOSULFATE ANHYDROUS ORAL TABLET 0.6 MG

SODIUM TRIPOLYPHOSPHATE, 
UNSPECIFIED FORM

ORAL TABLET 8 MG

SOLVENT ORANGE 2 ORAL TABLET, COATED 0.07 MG

SOLVENT RED 49 ORAL TABLET 2 MG

SORBIC ACID ORAL TABLET 0.94 MG

SORBIC ACID ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

0.028 MG

SORBIC ACID ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

0.4 MG

SORBIC ACID SUBLINGUAL TABLET 0.16 MG

SORBITAN MONOLAURATE ORAL TABLET 66.7 MG

SORBITAN MONOLAURATE ORAL TABLET, FILM COATED 83.9 MG

SORBITAN MONOOLEATE ORAL TABLET 1.7 MG

SORBITAN MONOOLEATE ORAL TABLET, COATED 0.13 MG

SORBITAN MONOOLEATE ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

1.89 MG

SORBITAN MONOOLEATE ORAL TABLET, FILM COATED 0.69 MG

SORBITAN MONOOLEATE ORAL TABLET, SUSTAINED ACTION 7.8 MG

SORBITAN MONOOLEATE ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

1 MG

SORBITOL ORAL TABLET 337.28 MG

SORBITOL ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

316 MG

SORBITOL ORAL TABLET, COATED 12.96 MG

SORBITOL ORAL TABLET, EXTENDED RELEASE 47.4 MG

SORBITOL ORAL TABLET, FILM COATED 5 MG

SORBITOL ORAL TABLET, ORALLY DISINTEGRATING 7 MG

SORBITOL ORAL TABLET, SUSTAINED ACTION 53.75 MG

SORBITOL SUBLINGUAL TABLET 50.5 MG

SORBITOL SOLUTION ORAL TABLET 14 MG

SOYBEAN OIL ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

0.14 MG

SPEARMINT ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

2.1 MG

SPEARMINT ORAL TABLET, ORALLY DISINTEGRATING 0.063 MG

SPEARMINT OIL SUBLINGUAL TABLET 0.4 MG

SPECTRABLEND CSL-15764 (BLUE) ORAL TABLET 5.91 MG

STAR ANISE ORAL TABLET 50 MG

STARCH BUCCAL TABLET 22.5 MG

STARCH BUCCAL/SUBLINGUAL TABLET 14.19 MG

STARCH ORAL TABLET 615.6 MG

STARCH ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

64.8 MG

STARCH ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

25.75 MG

STARCH ORAL TABLET, COATED 210 MG
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STARCH ORAL TABLET, DELAYED ACTION 95 MG

STARCH ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

100 MG

STARCH ORAL TABLET, DELAYED RELEASE 71.5 MG

STARCH ORAL TABLET, FILM COATED 160 MG

STARCH ORAL TABLET, SUGAR COATED 43.25 MG

STARCH ORAL TABLET, SUSTAINED ACTION 50.39 MG

STARCH ORAL TABLET, SUSTAINED ACTION, COATED 27 MG

STARCH ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

74.3 MG

STARCH RECTAL TABLET 55 MG

STARCH SUBLINGUAL TABLET 75 MG

STARCH VAGINAL TABLET 305 MG

STARCH 7150 ORAL TABLET 50 MG

STARCH 826 ORAL TABLET 138 MG

STARCH 826 ORAL TABLET, FILM COATED 10 MG

STARCH 826 SUBLINGUAL TABLET 12 MG

STARCH, CORN BUCCAL TABLET 16.6 MG

STARCH, CORN ORAL TABLET 10 mg

STARCH, CORN ORAL TABLET 20 MG

STARCH, CORN ORAL TABLET 57 MG

STARCH, CORN ORAL TABLET 150 MG

STARCH, CORN ORAL TABLET 170 mg

STARCH, CORN ORAL TABLET 180 MG

STARCH, CORN ORAL TABLET 482 MG

STARCH, CORN ORAL TABLET (IMMED./COMP. RELEASE), 
COATED

28 MG

STARCH, CORN ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

24 MG

STARCH, CORN ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

170 MG

STARCH, CORN ORAL TABLET, CHEWABLE 10 MG

STARCH, CORN ORAL TABLET, CHEWABLE 30 MG

STARCH, CORN ORAL TABLET, COATED 285 MG

STARCH, CORN ORAL TABLET, DELAYED ACTION 101.8 MG

STARCH, CORN ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

54 MG

STARCH, CORN ORAL TABLET, DELAYED RELEASE 15 MG

STARCH, CORN ORAL TABLET, EXTENDED RELEASE 1.5 mg

STARCH, CORN ORAL TABLET, EXTENDED RELEASE 32.3 MG

STARCH, CORN ORAL TABLET, EXTENDED RELEASE 33.3 MG

STARCH, CORN ORAL TABLET, EXTENDED RELEASE 250 MG

STARCH, CORN ORAL TABLET, FILM COATED 16 mg

STARCH, CORN ORAL TABLET, FILM COATED 232 MG

STARCH, CORN ORAL TABLET, MULTILAYER, EXTENDED 
RELEASE

10 MG

STARCH, CORN ORAL TABLET, ORALLY DISINTEGRATING 30 MG

STARCH, CORN ORAL TABLET, ORALLY DISINTEGRATING 45 MG

STARCH, CORN ORAL TABLET, REPEAT ACTION 32 MG

STARCH, CORN ORAL TABLET, SUSTAINED ACTION 92 MG

STARCH, CORN ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

74.3 MG

STARCH, CORN SUBLINGUAL TABLET 136.44 MG

STARCH, CORN SUBLINGUAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, BUCCAL

32 MG

STARCH, CORN VAGINAL TABLET 210 MG

STARCH, CORN VAGINAL TABLET, FILM COATED 8 MG
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STARCH, MODIFIED ORAL TABLET 50 MG

STARCH, POTATO ORAL TABLET 80.59 MG

STARCH, POTATO ORAL TABLET, COATED 2.1 MG

STARCH, PREGELATINIZED ORAL TABLET 345.95 MG

STARCH, PREGELATINIZED ORAL TABLET (IMMED./COMP. RELEASE), 
COATED

125 MG

STARCH, PREGELATINIZED ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

71.35 MG

STARCH, PREGELATINIZED ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

32 MG

STARCH, PREGELATINIZED ORAL TABLET, COATED 73 MG

STARCH, PREGELATINIZED ORAL TABLET, CONTROLLED RELEASE 86.94 MG

STARCH, PREGELATINIZED ORAL TABLET, DELAYED ACTION 60 MG

STARCH, PREGELATINIZED ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

64.8 MG

STARCH, PREGELATINIZED ORAL TABLET, DELAYED RELEASE 22.5 MG

STARCH, PREGELATINIZED ORAL TABLET, EXTENDED RELEASE 252.8 MG

STARCH, PREGELATINIZED ORAL TABLET, FILM COATED 240 MG

STARCH, PREGELATINIZED ORAL TABLET, ORALLY DISINTEGRATING 80 MG

STARCH, PREGELATINIZED ORAL TABLET, SUGAR COATED 9.4 MG

STARCH, PREGELATINIZED ORAL TABLET, SUSTAINED ACTION 60 MG

STARCH, PREGELATINIZED ORAL TABLET, SUSTAINED ACTION, COATED 33.75 MG

STARCH, PREGELATINIZED ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

75 MG

STARCH, PREGELATINIZED ORAL TABLET, UNCOATED, LOZENGE 80 MG

STARCH, PREGELATINIZED SUBLINGUAL TABLET 60 MG

STARCH, RICE ORAL TABLET, SUSTAINED ACTION 301 MG

STARCH, TAPIOCA ORAL TABLET 5 MG

STARCH, WHEAT ORAL TABLET 65.59 MG

STARCH, WHEAT ORAL TABLET, FILM COATED 49 MG

STEAR-O-WET C ORAL TABLET 12 MG

STEAR-O-WET C ORAL TABLET, SUSTAINED ACTION 10 MG

STEAR-O-WET M ORAL TABLET 860 MG

STEAR-O-WET M ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

13.11 MG

STEAR-O-WET M ORAL TABLET, COATED 5.5 MG

STEAR-O-WET M ORAL TABLET, CONTROLLED RELEASE 11 MG

STEAR-O-WET M ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

1.2 MG

STEAR-O-WET M ORAL TABLET, EXTENDED RELEASE 4 MG

STEAR-O-WET M ORAL TABLET, FILM COATED 18 MG

STEARATES ORAL TABLET 4.5 MG

STEARIC ACID BUCCAL TABLET 5 MG

STEARIC ACID BUCCAL/SUBLINGUAL TABLET 6 MG

STEARIC ACID ORAL TABLET 72 MG

STEARIC ACID ORAL TABLET (IMMED./COMP. RELEASE), 
COATED

5.3 MG

STEARIC ACID ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

15 MG

STEARIC ACID ORAL TABLET, CHEWABLE 10 MG

STEARIC ACID ORAL TABLET, COATED 42.4 MG

STEARIC ACID ORAL TABLET, CONTROLLED RELEASE 1.6 MG

STEARIC ACID ORAL TABLET, DELAYED ACTION 15 MG

STEARIC ACID ORAL TABLET, DELAYED ACTION 20 mg

STEARIC ACID ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

16 MG

STEARIC ACID ORAL TABLET, DELAYED RELEASE 4.5 MG
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STEARIC ACID ORAL TABLET, ENTERIC COATED PARTICLES 5 MG

STEARIC ACID ORAL TABLET, EXTENDED RELEASE 180 MG

STEARIC ACID ORAL TABLET, FILM COATED 22 MG

STEARIC ACID ORAL TABLET, ORALLY DISINTEGRATING 10 MG

STEARIC ACID ORAL TABLET, SUGAR COATED 0.9 MG

STEARIC ACID ORAL TABLET, SUSTAINED ACTION 187.5 MG

STEARIC ACID ORAL TABLET, SUSTAINED RELEASE, FILM 
COATED

9 MG

STEARIC ACID SUBLINGUAL TABLET 5.05 MG

STEARIC ACID VAGINAL TABLET 60 MG

STEAROYL POLYOXYLGLYCERIDES ORAL TABLET 2.6 MG

STEARYL ALCOHOL ORAL TABLET, CONTROLLED RELEASE 59 MG

STEARYL ALCOHOL ORAL TABLET, EXTENDED RELEASE 20 MG

STEARYL ALCOHOL ORAL TABLET, SUSTAINED ACTION 244 MG

STEARYL ALCOHOL ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

60 MG

STRAWBERRY ORAL TABLET, ORALLY DISINTEGRATING 1 MG

STRAWBERRY ORAL TABLET, ORALLY DISINTEGRATING, 
DELAYED RELEASE

3 MG

SUCCINIC ACID ORAL TABLET 65.1 MG

SUCCINIC ACID ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

2.86 MG

SUCCINIC ACID ORAL TABLET, CONTROLLED RELEASE 4 MG

SUCCINIC ACID ORAL TABLET, EXTENDED RELEASE 307.06 MG

SUCRALOSE ORAL TABLET 15 MG

SUCRALOSE ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

1.88 MG

SUCRALOSE ORAL TABLET, CHEWABLE 4 MG

SUCRALOSE ORAL TABLET, EFFERVESCENT, FOR 
SOLUTION

30 MG

SUCRALOSE ORAL TABLET, ORALLY DISINTEGRATING 12 MG

SUCRALOSE ORAL TABLET, UNCOATED, LOZENGE 0.76 MG

SUCRALOSE ORAL TROCHE 4 MG

SUCRALOSE SUBLINGUAL TABLET 1.5 MG

SUCRALOSE SUBLINGUAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, BUCCAL

0.52 MG

SUCROSE BUCCAL TABLET 16.6 MG

SUCROSE BUCCAL/SUBLINGUAL TABLET 91 MG

SUCROSE ORAL TABLET 182.4 MG

SUCROSE ORAL TABLET 9700 MG

SUCROSE ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

2400 MG

SUCROSE ORAL TABLET, CHEWABLE 14.78 MG

SUCROSE ORAL TABLET, COATED 400 MG

SUCROSE ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

279.5 MG

SUCROSE ORAL TABLET, DELAYED RELEASE 33.5 MG

SUCROSE ORAL TABLET, EXTENDED RELEASE 185.07 MG

SUCROSE ORAL TABLET, FILM COATED 200 MG

SUCROSE ORAL TABLET, REPEAT ACTION 129.55 MG

SUCROSE ORAL TABLET, SUGAR COATED 73.18 MG

SUCROSE ORAL TABLET, SUSTAINED ACTION 284.54 MG

SUCROSE ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

119.12 MG

SUCROSE ORAL TABLET, UNCOATED, LOZENGE 1255 MG

SUCROSE SUBLINGUAL TABLET 17 MG
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SUCROSE TRANSMUCOSAL TABLET, UNCOATED, LOZENGE 100.35 MG

SUCROSE STEARATE ORAL TABLET, EXTENDED RELEASE 44.56 MG

SUCROSE STEARATE ORAL TABLET, FILM COATED 7.4 MG

SUGAR SPHERES ORAL TABLET 10 MG

SUGAR SPHERES ORAL TABLET (IMMED./COMP. RELEASE), 
COATED

10 MG

SUGAR SPHERES ORAL TABLET, DELAYED ACTION 22 MG

SUGAR SPHERES ORAL TABLET, DELAYED RELEASE 28 MG

SUGAR SPHERES ORAL TABLET, EXTENDED RELEASE 126.7 MG

SUGAR SPHERES ORAL TABLET, ORALLY DISINTEGRATING 61.57 MG

SUGAR SPHERES ORAL TABLET, ORALLY DISINTEGRATING, 
DELAYED RELEASE

70 MG

SURELEASE E-7-7050 ORAL TABLET, EXTENDED RELEASE 200 MG

SURELEASE E-719010 CLEAR ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

2.5 MG

SURELEASE E-719010 CLEAR ORAL TABLET, EXTENDED RELEASE 167.46 MG

SYNCHRON ORAL CARRIER ORAL TABLET, SUSTAINED ACTION 475 MG

SYNCHRON ORAL CARRIER BASE KF ORAL TABLET, SUSTAINED ACTION 30 MG

SYNCHRON ORAL CARRIER VEHICLE 
TYPE EM

ORAL TABLET, SUSTAINED ACTION 220 MG

SYNTHETIC IRON OXIDES ORAL TABLET, ORALLY DISINTEGRATING 0.1 MG

TALC BUCCAL TABLET 1.5 MG

TALC BUCCAL/SUBLINGUAL TABLET 15 MG

TALC ORAL TABLET 3.32  MG

TALC ORAL TABLET 91.2 MG

TALC ORAL TABLET (IMMED./COMP. RELEASE), 
COATED

3 MG

TALC ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

22.8 MG

TALC ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, BUCCAL

1.6 MG

TALC ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

18 MG

TALC ORAL TABLET, CHEWABLE 30 MG

TALC ORAL TABLET, COATED 320.75 MG

TALC ORAL TABLET, CONTROLLED RELEASE 31.61 MG

TALC ORAL TABLET, DELAYED ACTION 28.8 MG

TALC ORAL TABLET, DELAYED ACTION, COATED 27.8 MG

TALC ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

110 MG

TALC ORAL TABLET, DELAYED RELEASE 22.302 MG

TALC ORAL TABLET, DISPERSIBLE 2 MG

TALC ORAL TABLET, DISPERSIBLE 2 MG

TALC ORAL TABLET, ENTERIC COATED PARTICLES 6.5 MG

TALC ORAL TABLET, EXTENDED RELEASE 102.8 MG

TALC ORAL TABLET, FILM COATED 1.78  MG

TALC ORAL TABLET, FILM COATED 54.72 MG

TALC ORAL TABLET, MULTILAYER, EXTENDED 
RELEASE

26 MG

TALC ORAL TABLET, ORALLY DISINTEGRATING 36 MG

TALC ORAL TABLET, ORALLY DISINTEGRATING, 
DELAYED RELEASE

59.5 MG

TALC ORAL TABLET, REPEAT ACTION 73.93 MG

TALC ORAL TABLET, SUSTAINED ACTION 91 MG

TALC ORAL TABLET, SUSTAINED ACTION, COATED 29.3 MG
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TALC ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

30 MG

TALC RECTAL TABLET 32.4 MG

TALC SUBLINGUAL TABLET 32.4 MG

TARTARIC ACID ORAL TABLET 40 MG

TARTARIC ACID ORAL TABLET, COATED 10 MG

TARTARIC ACID ORAL TABLET, EXTENDED RELEASE 75 MG

TARTARIC ACID ORAL TABLET, FILM COATED 30 MG

TARTARIC ACID ORAL TABLET, FOR SUSPENSION 7 MG

TARTARIC ACID ORAL TABLET, ORALLY DISINTEGRATING 45 MG

TARTARIC ACID ORAL TABLET, SUSTAINED ACTION 29.2 MG

TARTARIC ACID SUBLINGUAL TABLET 1.5 MG

TETRACHLOROETHYLENE ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

702 MG

TITANIUM DIOXIDE ORAL TABLET 1.42  MG

TITANIUM DIOXIDE ORAL TABLET 2.87 MG

TITANIUM DIOXIDE ORAL TABLET 10.63 mg

TITANIUM DIOXIDE ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

11.91 MG

TITANIUM DIOXIDE ORAL TABLET, COATED 10.57 MG

TITANIUM DIOXIDE ORAL TABLET, CONTROLLED RELEASE 2.46 MG

TITANIUM DIOXIDE ORAL TABLET, DELAYED ACTION 7.8 MG

TITANIUM DIOXIDE ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

6 MG

TITANIUM DIOXIDE ORAL TABLET, DELAYED RELEASE 4.94 MG

TITANIUM DIOXIDE ORAL TABLET, ENTERIC COATED PARTICLES 15 MG

TITANIUM DIOXIDE ORAL TABLET, EXTENDED RELEASE 49.27 MG

TITANIUM DIOXIDE ORAL TABLET, FILM COATED 2.76  MG

TITANIUM DIOXIDE ORAL TABLET, FILM COATED 24.23 MG

TITANIUM DIOXIDE ORAL TABLET, FILM COATED, EXTENDED 
RELEASE

5.563 MG

TITANIUM DIOXIDE ORAL TABLET, MULTILAYER, EXTENDED 
RELEASE

18 MG

TITANIUM DIOXIDE ORAL TABLET, ORALLY DISINTEGRATING, 
DELAYED RELEASE

7 MG

TITANIUM DIOXIDE ORAL TABLET, SUSTAINED ACTION 10 MG

TITANIUM DIOXIDE ORAL TABLET, SUSTAINED ACTION, COATED 4.17 MG

TITANIUM DIOXIDE ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

3 MG

TITANIUM DIOXIDE ORAL TABLET, SUSTAINED RELEASE, FILM 
COATED

4.72 MG

TOCOPHEROL ORAL TABLET 0.08 MG

TOCOPHERSOLAN ORAL TABLET 42.5 MG

TOCOPHERSOLAN ORAL TABLET, FILM COATED 28.33 MG

TRAGACANTH BUCCAL/SUBLINGUAL TABLET 5 MG

TRAGACANTH ORAL TABLET 5 MG

TRAGACANTH ORAL TABLET, COATED 7.5 MG

TRIACETIN ORAL TABLET 6 MG

TRIACETIN ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

0.72 MG

TRIACETIN ORAL TABLET, CHEWABLE 1.36 MG

TRIACETIN ORAL TABLET, COATED 1 MG

TRIACETIN ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

6 MG

TRIACETIN ORAL TABLET, EXTENDED RELEASE 8 MG

TRIACETIN ORAL TABLET, FILM COATED 15.12 MG
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TRIACETIN ORAL TABLET, SUSTAINED ACTION 1.96 MG

TRIBASIC CALCIUM PHOSPHATE BUCCAL/SUBLINGUAL TABLET 99.2 MG

TRIBASIC CALCIUM PHOSPHATE ORAL TABLET 282 MG

TRIBASIC CALCIUM PHOSPHATE ORAL TABLET (IMMED./COMP. RELEASE), 
FILM COATED

21.8 MG

TRIBASIC CALCIUM PHOSPHATE ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

130 MG

TRIBASIC CALCIUM PHOSPHATE ORAL TABLET, COATED 40 MG

TRIBASIC CALCIUM PHOSPHATE ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

333.3 MG

TRIBASIC CALCIUM PHOSPHATE ORAL TABLET, EXTENDED RELEASE 125 MG

TRIBASIC CALCIUM PHOSPHATE ORAL TABLET, SUSTAINED ACTION 100 MG

TRIBEHENIN ORAL TABLET 4.8 MG

TRICALCIUM PHOSPHATE ORAL TABLET, EXTENDED RELEASE 100 MG

TRICETEARETH-4 PHOSPHATE ORAL TABLET 180 MG

TRIETHYL CITRATE ORAL TABLET 0.5625 mg

TRIETHYL CITRATE ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

2.8 MG

TRIETHYL CITRATE ORAL TABLET, CONTROLLED RELEASE 1.4 MG

TRIETHYL CITRATE ORAL TABLET, CONTROLLED RELEASE 2.269 mg

TRIETHYL CITRATE ORAL TABLET, DELAYED ACTION 15.1 MG

TRIETHYL CITRATE ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

20.18 MG

TRIETHYL CITRATE ORAL TABLET, DELAYED RELEASE 12.135 MG

TRIETHYL CITRATE ORAL TABLET, EXTENDED RELEASE 14.3 MG

TRIETHYL CITRATE ORAL TABLET, FILM COATED 3.6 MG

TRIETHYL CITRATE ORAL TABLET, ORALLY DISINTEGRATING 4 MG

TRIETHYL CITRATE ORAL TABLET, ORALLY DISINTEGRATING, 
DELAYED RELEASE

18.7 MG

TRIETHYL CITRATE ORAL TABLET, SUSTAINED ACTION 2.28 MG

TRIETHYL CITRATE ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

0.5 MG

TRIMYRISTIN ORAL TABLET 16 MG

TRISODIUM CITRATE DIHYDRATE ORAL TABLET 110 MG

TRISODIUM CITRATE DIHYDRATE ORAL TABLET, EXTENDED RELEASE 101 MG

TRISODIUM CITRATE DIHYDRATE SUBLINGUAL TABLET 17 MG

TROMETHAMINE ORAL TABLET 14.01 MG

TY-MED FILLER, BLUE ORAL TABLET 80 MG

UREA ORAL TABLET, COATED 0.018 MG

UREA ORAL TABLET, SUSTAINED ACTION 0.01 MG

UREA VAGINAL TABLET 50 MG

VANILLA ORAL TABLET 0.8 mg

VANILLA ORAL TABLET, ORALLY DISINTEGRATING 0.41 MG

VANILLIN ORAL TABLET 1.5 MG

VANILLIN ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

2.5 MG

VANILLIN ORAL TABLET, COATED 65.5 MG

VANILLIN ORAL TABLET, DELAYED ACTION 0.8 MG

VANILLIN ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

1.16 MG

VANILLIN ORAL TABLET, ENTERIC COATED PARTICLES 0.7 MG

VANILLIN ORAL TABLET, FILM COATED 0.78 MG

VANILLIN ORAL TABLET, SUSTAINED ACTION 3.4 MG

VANILLIN ORAL TABLET, SUSTAINED ACTION, FILM 
COATED

0.8 MG

VEGETABLE OIL ORAL TABLET 25 MG
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VEGETABLE OIL GLYCERIDE, 
HYDROGENATED

ORAL TABLET, SUSTAINED ACTION 35 MG

VEGETABLE OIL, HYDROGENATED ORAL TABLET 40 MG

VEGETABLE OIL, HYDROGENATED ORAL TABLET (IMMED./COMP. RELEASE), 
UNCOATED, CHEWABLE

8 MG

VEGETABLE OIL, HYDROGENATED ORAL TABLET, COATED 2 MG

VEGETABLE OIL, HYDROGENATED ORAL TABLET, EXTENDED RELEASE 240 MG

VEGETABLE OIL, HYDROGENATED ORAL TABLET, FILM COATED 33 MG

VEGETABLE OIL, HYDROGENATED ORAL TABLET, SUSTAINED ACTION 228.5 MG

VEGETABLE OIL, HYDROGENATED SUBLINGUAL TABLET 0.9 MG

VELVETINE BLACK POWDER ORAL TABLET 0.025 MG

WAX ORAL TABLET 0.02 MG

WAX, VEGETABLE ORAL TABLET, ENTERIC COATED PARTICLES 2.5 MG

WHEAT ORAL TABLET 1.16 MG

WHITE WAX ORAL TABLET 5 MG

WHITE WAX ORAL TABLET, COATED 3 MG

WHITE WAX ORAL TABLET, FILM COATED 0.2 MG

WHITE WAX ORAL TABLET, REPEAT ACTION 0.037 MG

WHITE WAX ORAL TABLET, SUSTAINED ACTION 14 MG

XANTHAN GUM ORAL TABLET 14 MG

XANTHAN GUM ORAL TABLET, CHEWABLE 4 MG

XANTHAN GUM ORAL TABLET, CONTROLLED RELEASE 109.52 MG

XANTHAN GUM ORAL TABLET, EXTENDED RELEASE 154 MG

XANTHAN GUM ORAL TABLET, FILM COATED 0.079 MG

XANTHAN GUM ORAL TABLET, ORALLY DISINTEGRATING 0.15 MG

XANTHAN GUM ORAL TABLET, SUSTAINED ACTION 50 MG

XANTHAN GUM ORAL TABLET, UNCOATED, LOZENGE 2.12 MG

XANTHAN GUM ORAL TROCHE 63.2 MG

XYLITOL ORAL TABLET 85.99 MG

XYLITOL ORAL TABLET, EXTENDED RELEASE 72 MG

XYLITOL ORAL TABLET, ORALLY DISINTEGRATING 80 MG

XYLITOL 300 ORAL TABLET, ORALLY DISINTEGRATING 10 MG

YELLOW WAX ORAL TABLET 3.22 MG

YELLOW WAX ORAL TABLET, COATED 0.53 MG

YELLOW WAX ORAL TABLET, COATED 0.65 MG

YELLOW WAX ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

0.1 MG

ZEIN ORAL TABLET, COATED 3.23 MG

ZEIN ORAL TABLET, DELAYED ACTION, ENTERIC 
COATED

1.87 MG

ZEIN ORAL TABLET, EXTENDED RELEASE 135 MG

ZEIN ORAL TABLET, FILM COATED 5.75 MG

ZEIN ORAL TABLET, REPEAT ACTION 4.71 MG

ZEIN ORAL TABLET, SUSTAINED ACTION 135 MG

ZINC CHLORIDE ORAL TABLET 7 MG

ZINC STEARATE ORAL TABLET 10.2 MG

ZINC STEARATE ORAL TABLET, EXTENDED RELEASE 15 MG

ZINC STEARATE ORAL TABLET, FILM COATED 15.2 MG

ZINC STEARATE ORAL TABLET, SUSTAINED ACTION 36 MG

ZINC SULFATE MONOHYDRATE ORAL TABLET, ORALLY DISINTEGRATING 3.5 MG

ZINC SULFATE, UNSPECIFIED FORM ORAL TABLET 15 MG
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Compressed Solids Formulations

ACETAMINOPHEN AND CAFFEINE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

500.00 1 Acetaminophen (fine 
powder)

500.00

65.00 2 Anhydrous caffeine 65.00

15.00 3 Maize starch 15.00

10.00 4 Povidone (PVP K-30) 10.00

5.00 5 Croscarmellose sodium 
(Ac-Di-Sol)

5.00

33.00 6 Maize starch 33.00

8.00 7 Povidone (PVP K-90) 8.00

1.00 8 Polysorbate 80 (Tween 80) 1.00

10.00 9 Microcrystalline cellulose 
(AvicelTM PH102)

10.00

7.00 10 Sodium starch glycolate 
(Primojel®)

7.00

5.00 11 Croscarmellose sodium 
(Ac-Di-Sol)

5.00

2.00 12 Stearic acid (fine powder) 2.00

4.00 13 Talc (fine powder) 4.00

— 14 Purified water 155.00

mAnuFACturing direCtions

 1. Sift items 1 to 5 through a stainless steel 630 μm sieve. 
Load into mixer. Mix for 5 minutes at low speed.

 2. Dissolve items 7 and 8 in 115 g of purified water 
(80–90°C) in a vessel.

 3. Prepare slurry of item 6 in 40 g of purified water 
(25–30°C).

 4. Add the slurry to the vessel to make a translucent 
paste. Cool to 45°C to 50°C.

 5. Add the binder (item 4) to the paste.
 6. Mix at low speed over a period of 3 minutes. Scrape 

sides and blades. Mix and chop at low speed for 1 to 
2 minutes.

 7. Check the end point of granulation. If required, add 
additional purified water to obtain the end point. 
(The end point of granulation occurs when the wet 
mass consists of few or no lumps.) Unload the wet 
granules into stainless steel trays for drying.

 8. Dry the wet granules at 55°C for 8 hours. After 2 
hours of drying, scrape the semidried granules to 
break the lumps to promote uniform drying. Check 
the loss on drying (LOD) (limit: 1.5–2.0%). If 
required, dry further at 55°C for 1 hour.

 9. Grind the dried granules through a 1.25 mm sieve, 
using a granulator at medium speed. Collect in stain-
less steel drums.

 10. Load the granules into blender. Sift items 9 to 11 
through a 500 μm sieve, using a suitable sifter, and 
add it to the blender. Mix for 2 minutes.

 11. Sift items 12 and 13 through a 500 μm sieve.
 12. Add 5 to 10 g of granules from bulk. Mix in.
 13. Check temperature and humidity before compress-

ing (recommended: relative humidity 55–60% at a 
temperature not exceeding 27°C).

 14. Compress the granules using a rotary tableting 
machine. Average weight of tablet is 665.00 mg.

ACETAMINOPHEN AND CAFFEINE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000  

Tablets (g)

500.00 1 Acetaminophen 
(crystalline)

500

50.00 2 Caffeine (Knoll) 50

90.00 3 AvicelTM PH101 90

10.00 4 Kollidon® 30 10

20.00 5 Kollidon® CL 20

10.00 6 Polyethylene glycol 
(PEG-6000) (powder)

10

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with high-compression force.

 2. Compress into 683 mg tablets, using 12 mm biplanar 
punches.

 3. If the flowability of the powder mixture for tablet-
ing is not high enough, some Aerosil 200 should be 
added.

ACETAMINOPHEN AND CODEINE 
TABLETS (TYLENOL)*

Each Tylenol with codeine tablet contains

No. 2 codeine phosphate, 15 mg; acetaminophen, 300 mg

No. 3 codeine phosphate, 30 mg; acetaminophen, 300 mg

No. 4 codeine phosphate, 60 mg; acetaminophen, 300 mg

*  Tylenol inactive ingredients: powdered cellulose, magnesium stearate, 
sodium metabisulfite, pregelatinized starch, starch (corn).

Handbook of Pharmaceutical Manufacturing Formulations, 3e: Volume 1
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ACETAMINOPHEN AND DIPHENHYDRAMINE 
HYDROCHLORIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

325.00 1 Acetaminophen (fine 
powder)

325.00

26.00 2 Diphenhydramine HCl 26.00

50.00 3 Maize starch 50.00

07.00 4 Povidone (PVP K-30) 7.00

50.00 5 Microcrystalline cellulose 
(AvicelTM PH101)

50.00

42.00 6 Cornstarch 42.00

10.00 7 Povidone (PVP K-30) 10.00

09.50 8 Cellulose (powdered) 9.50

65.50 9 Cellulose (microcrystalline) 
(AvicelTM PH102)

65.50

20.00 10 Sodium starch glycolate 
(Primojel®)

20.00

08.00 11 Stearic acid (fine powder) 8.00

05.00 12 Talc (fine powder) 5.00

02.00 13 Magnesium stearate 2.00

— 14 Purified water 180.00

mAnuFACturing direCtions

 1. Sift items 1 to 5 through a 630 μm stainless steel sieve.
 2. Load into mixer. Mix for 5 minutes at low speed.
 3. Dissolve item 7 in 135 g of purified water (80–90°C) 

in a vessel.
 4. Prepare a slurry of item 6 in 45 g of purified water 

(25–30°C).
 5. Add the slurry to the vessel to make a translucent paste.
 6. Cool to 45°C to 50°C.
 7. Add the binder (item 4).
 8. Mix at low speed over a period of 3 minutes. Scrape 

sides and blades. Mix and chop at low speed for 1 
to 2 minutes. Check the end point of granulation. If 
required, add additional purified water to obtain the 
end point. (The end point of granulation occurs when 
the wet mass consists of few or no lumps.)

 9. Unload the wet granules into stainless steel trays for 
drying.

 10. Dry the wet granules in an oven at 55°C for 10 hours. 
After 2 hours of drying, scrape the semidried gran-
ules to break the lumps to promote uniform drying. 
Check the LOD (limit: 1–2%). If required, dry fur-
ther at 55°C for 1 hour.

 11. Grind the dried granules through a 1.25 mm sieve at 
medium speed.

 12. Collect in stainless steel drums. Load the granules 
into blender.

 13. Sift items 8 to 10 through a 500 μm sieve, using a suitable 
sifter, and add mixture to blender. Mix for 2 minutes.

 14. Sift items 11 to 13 through a 500 μm sieve. Add 5 to 
10 g of granules from bulk.

 15. Mix in polyethylene bag for 1 minute. Add to blender. 
Blend for 1 minute.

 16. Check the temperature and humidity before com-
pressing (limit: temperature not exceeding 27°C; 
relative humidity 55–65%).

 17. Compress the granules with a rotary tableting machine. 
Compress to an average tablet weight of 620 mg.

 18. Disintegration time is not more than (NMT) 15 min-
utes; friability NMT is 1.0%.

 19. Coating: Use one of the hydroxypropyl methylcellu-
lose (HPMC) aqueous formulations described in the 
Appendix, such as Yellow Opadry.

ACETAMINOPHEN AND ORPHENADRINE 
CITRATE TABLETS (450 MG/35 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

450.00 1 Acetaminophen powder 450.00

35.00 2 Orphenadrine citrate, 5% 
excess

35.00

66.00 3 Starch (maize) 66.00

20.00 4 Microcrystalline cellulose 
(AvicelTM PH 102)

5.00

7.50 5 Aerosil 200 7.50

0.25 6 Dye yellow 0.25

16.00 7 PVP K30 16.00

5.00 8 Aerosil 200 5.00

7.50 9 Glycerin 7.50

10.00 10 Gelatin powder 10.00

25.00 11 Primojel® 25.00

12.00 12 AvicelTM PH 102 12.00

2.00 13 Aerosil 200 2.00

2.00 14 Magnesium stearate 2.00

— 15 Water, purified, ca 464 mL

mAnuFACturing direCtions

 1. Load items 7 and 6 into a mixer, add 50% of item 15, 
and mix for 10 to 15 minutes at medium speed.

 2. Add item 5 into step 1 slowly, while stirring at 
medium speed, and disperse well.

 3. Add item 9 and mix for 3 minutes.
 4. In a separate vessel, add item 10 and the remaining 

50% of item 15; mix for 5 minutes at medium speed.
 5. Add step 3 into step 4 and mix for 2 to 3 minutes.
 6. In a separate mixer, load items 1 to 5 and mix and 

chop for 3 minutes at slow speed.
 7. Add the solution from step 5 to step 6 and mix for 2 

to 3 minutes.
 8. Dry the wet mass in a fluid-bed dryer at 60°C for 60 

minutes until a loss on drying rate of 1.5% to 2.5% is 
reached.

 9. Pass the dried granules through a 6 mm sieve fol-
lowed by a 1.5 mm sieve in a granulator.
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 10. Add to the granules items 11 to 13, previously sieved 
through a 500 μm sieve. Mix for 3 minutes.

 11. Add item 14, previously sieved through a 250 μm 
sieve, and blend for 1 minute.

 12. Compress using 12.7 mm round flat punches to a fill 
weight of 660 mg.

ACETAMINOPHEN AND PHENPROBAMATE 
TABLETS (200 MG/200 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

200.00 1 Acetaminophen powder 
<0.5 mm

200.00

200.00 2 Phenprobamate 200.00

35.00 3 Microcrystalline cellulose 
(AvicelTM PH 101)

35.00

20.00 4 Kollidon VA 64 20.00

10.00 5 Kollidon CL 10.00

5.00 6 Magnesium stearate 5.00

6.00 7 Aerosil 200 6.00

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, mix, 
and press with high-compression force.

 2. Compress into 475 mg tablets, using 12 mm biplanar 
punches.

ACETAMINOPHEN AND PSEUDOEPHEDRINE 
HYDROCHLORIDE TABLETS

Bill of Materials

Scale (mg/
caplet) Item Material Name

Quantity/ 
1000 Caplets (g)

325.00 1 Acetaminophen (fine 
powder)

325.00

31.50 2 Pseudoephedrine HCl 31.50

50.00 3 Cornstarch 50.00

7.00 4 Povidone (PVP K-30) 7.00

50.00 5 Microcrystalline cellulose 
(AvicelTM PH101)

50.00

42.00 6 Cornstarch 42.00

10.00 7 Povidone (PVP K-30) 10.00

9.50 8 Cellulose (powdered) 9.50

60.00 9 Cellulose (microcrystalline) 
(AvicelTM PH102)

60.00

20.00 10 Sodium starch glycolate 
(Primojel®)

20.00

8.00 11 Stearic acid (fine powder) 8.00

5.00 12 Talc (fine powder) 5.00

2.00 13 Magnesium stearate 2.00

— 14 Purified water 180.00

mAnuFACturing direCtions

 1. Sift items 1 to 5 through a stainless steel 630 μm 
sieve.

 2. Load into mixer. Mix for 5 minutes at low speed.
 3. Dissolve item 7 in 135 g of purified water (80–90°C) 

in a vessel.
 4. Prepare a slurry of item 6 in 45 g of purified water 

(25–30°C).
 5. Add the slurry to the vessel to make a translucent 

paste. Cool to 45°C to 50°C. Add the binder (item 4).
 6. Mix at low speed over a period of 3 minutes. Scrape 

sides and blades. Mix and chop at low speed for 1 
to 2 minutes. Check the end point of granulation. If 
required, add additional purified water to obtain the 
end point. (The end point of granulation occurs when 
the wet mass consists of few or no lumps.) Unload 
the wet granules into stainless steel trays for drying.

 7. Dry the wet granules in oven at 55°C for 10 hours.
 8. After 2 hours of drying, scrape the semidried gran-

ules to break up the lumps for uniform drying.
 9. Check the LOD (limit: 1–2.0%). If required, dry fur-

ther at 55°C for 1 hour.
 10. Transfer the dried granules to stainless steel drums.
 11. Grind the dried granules through a 1.25 mm sieve, 

using granulator at medium speed. Collect in stain-
less steel drums. Load the granules into blender.

 12. Sift items 8 to 10 through a 500 μm sieve, using a 
suitable sifter, and add to blender. Mix for 2 minutes.

 13. Sift items 11 to 13 through a 500 μm sieve.
 14. Add 5 to 10 g of granules.
 15. Mix in a polyethylene bag for 1 minute. Add to 

blender. Blend for 1 minute. Unload in stainless steel 
drums.

 16. Compress into 620 mg tablets, using 6 mm capsule-
shaped punches.

 17. Coat: the formula for the coating solution is deter-
mined to obtain a weight gain of 10 mg per caplet, 
considering evaporation and loss during the coating 
operation.

ACETAMINOPHEN CHEWABLE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

300.00 1 Acetaminophen, milled 
(Hoechst)

300.00

600.00 2 Sucrose, milled 600.00

550.00 3 Kollidon® CL-M 550.00

30.00 4 Orange flavor (FDO) 30.00

30.00 5 Strawberry flavor (FDO) 30.00

60.00 6 Kollidon® 30 60.00

QS 7 Ethanol (96%) ~425.00
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mAnuFACturing direCtions

 1. Granulate mixture of items 1 to 5 with solution of 
items 6 and 7, pass through a sieve, and press with 
medium-compression force.

 2. Average weight of tablet is 1620 mg, obtained using 
a 20 mm biplanar punch.

 3. Taste is sweet, fruity, and only very slightly bitter.

ACETAMINOPHEN, CHLORPHENIRAMINE 
MALEATE, AND PSEUDOEPHEDRINE CAPLETS

Bill of Materials

Scale (mg/
caplet) Item Material Name

Quantity/ 
1000 Caplets (g)

325.00 1 Acetaminophen (fine 
powder)

325.00

31.50 2 Pseudoephedrine HCl 31.50

2.10 3 Chlorpheniramine maleate 2.10

50.00 4 Cornstarch 50.00

7.00 5 Povidone (PVP K-30) 7.00

50.00 6 Cellulose (microcrystalline) 
(AvicelTM PH101)

50.00

42.00 7 Cornstarch 42.00

10.00 8 Povidone (PVP K-30) 10.00

9.50 9 Powdered cellulose 9.50

77.90 10 Cellulose (microcrystalline) 
(AvicelTM PH102)

77.90

20.00 11 Sodium starch glycolate 
(Primojel®)

20.00

8.00 12 Stearic acid (fine powder) 8.00

5.00 13 Talc (fine powder) 5.00

2.00 14 Magnesium stearate 2.00

— 15 Purified water 180.00

mAnuFACturing direCtions

 1. Sift items 1 to 6 through a 630 μm stainless steel 
sieve.

 2. Load into mixer. Mix for 5 minutes at low speed.
 3. Dissolve item 8 in 135 g of item 15 (80–90°C) in a 

vessel.
 4. Prepare a slurry of item 7 in 45 g of item 15 (25–

30°C). Add the slurry to the vessel to make a translu-
cent paste. Cool to 45°C to 50°C.

 5. Add the binder (item 5) to step above.
 6. Mix at low speed over a period of 3 minutes. Scrape 

sides and blades.
 7. Mix and chop at low speed for 1 or 2 minutes. Check 

the end point of granulation. If required, add addi-
tional item 15 to obtain the end point. (The end point 
of granulation occurs when the wet mass consists of 
few or no lumps.) Unload the wet granules in stain-
less steel trays for drying.

 8. Dry the wet granules at 55°C for 10 hours. After 
2 hours of drying, scrape the semidried granules 

to break up the lumps to promote uniform drying. 
Check the LOD (limit: 1.0–2.0%). If required, dry 
further at 55°C for 1 hour.

 9. Grind the dried granules through a 1.25 mm sieve at 
medium speed. Collect in stainless steel drums.

 10. Load the granules into blender.
 11. Sift items 9 to 11 through a 500 μm sieve, using suit-

able sifter, and add mixture to blender. Mix for 2 
minutes.

 12. Sift items 12 to 14 through a 500 μm sieve.
 13. Add 5 to 10 g of granules from bulk. Mix in a poly-

ethylene bag for 1 minute.
 14. Add to blender. Blend for 1 minute.
 15. Check temperature and humidity before start of 

compression; temperature should not exceed 27°C 
and recommended relative humidity is 55% to 65%.

 16. Compress the granules using rotary tableting 
machine. Tablet weight is 640 mg.

 17. Coating: select an appropriate coating such as 
Opadry HPMC. The formula for the coating solution 
is determined to obtain a weight gain of 10 mg per 
caplet, considering evaporation and loss during coat-
ing operation.

ACETAMINOPHEN, DEXTROMETHORPHAN, 
AND PSEUDOEPHEDRINE CAPLETS

Bill of Materials

Scale (mg/
caplet) Item Material Name

Quantity/ 
1000 Caplets (g)

325.00 1 Acetaminophen (fine 
powder)

325.00

31.50 2 Pseudoephedrine HCl 31.50

15.50 3 Dextromethorphan HBr 15.50

50.00 4 Cornstarch 50.00

7.00 5 Povidone (PVP K-30) 7.00

50.00 6 Cellulose (microcrystalline) 
(AvicelTM PH101)

50.00

42.00 7 Cornstarch 42.00

10.00 8 Povidone (PVP K-30) 10.00

9.50 9 Cellulose (powdered) 9.50

64.50 10 Cellulose (microcrystalline) 
(AvicelTM PH102)

64.50

20.00 11 Sodium starch glycolate 
(Primojel®)

20.00

8.00 12 Stearic acid (fine powder) 8.00

5.00 13 Talc (fine powder) 5.00

2.00 14 Magnesium stearate 2.00

— 15 Purified water 180.00

mAnuFACturing direCtions

Follow the manufacturing directions provided for acetamino-
phen, chlorpheniramine, and pseudoephedrine caplets.



217Compressed Solids Formulations 

ACETAMINOPHEN, DEXTROPROPOXYPHEN 
HYDROCHLORIDE TABLETS (325 MG/32 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

325.00 1 Acetaminophen 325.000

32.00 2 Dextropropoxyphen 
hydrochloride

32.500

8.00 3 Povidone (K29–32) 8.000

7.50 4 Starch (maize) 7.500

QS 5 Water, purified 80.00 mL

10.00 6 Cellulose microcrystalline 
(AvicelTM PH 101)

10.000

5.00 7 Talc purified 5.000

2.00 8 Magnesium stearate 2.000

QS 9 Coating solution white 
opaque Methocel-Ethocel

160.000 mL

mAnuFACturing direCtions

 1. Granulation
 a. Pass acetaminophen, dextropropoxyphen, and 

starch through a 595 μm aperture screen, trans-
fer to a suitable mixer, and mix for 10 minutes.

 b. Warm the water and dissolve the povidone.
 c. Slowly add the povidone solution to the mixer 

and mix until a suitable-consistency mass is 
obtained. Add extra water if needed.

 d. Pass the mass through a 4 mm aperture screen on 
an oscillating granulator and dry in a tray dryer 
at 105°C until the LOD is below 2% (Brabender, 
105°C, 1 hour) or the equivalent.

 e. Pass the granules through a 1.59 mm aper-
ture screen on a suitable comminuting mill, at 
medium speed, with knives forward into tared 
polyethylene-lined drums.

 2. Lubrication
 a. Transfer the dried granulation to a suitable 

blender.
 b. Screen the cellulose microcrystalline, talc, and 

povidone through a 595 μm aperture screen, add 
to the blender, and blend for 5 minutes.

 c. Screen the magnesium stearate through a 400 
µm aperture screen and add it to the blender. 
Blend for 2 minutes.

 d. Discharge the granule into polyethylene-lined 
drums, seal, and weigh for yield.

 3. Compression
 a. Compress using 14.5 × 7.5 mm capsule-shaped 

punches. Weight of 10 tablets is about 4.05 g, not 
more than 3% variation; thickness is 5.2 to 5.8 
mm (range not more than ± 5%); hardness is 8 
kPa; and disintegration time not more than 15 
minutes in water.

 b. Collect in clean, tared polyethylene-lined drums, 
and weigh for yield.

 4. Coating
 a. Pan spray: Binks Bullow L450 spray gun or 

equivalent, fitted with a No. 63B material nozzle, 
a No. 66SF or 66SD atomizing nozzle, or a No. 
39 needle.

 i. Divide tablets and solution.
 ii. Load into pan and preheat for 3 hours to 

48°C.
 iii. Apply the solution at 10 to 21 psi, with a 

liquid pressure of 5 to 10 psi, to give a flow 
rate of 350 to 500 mL/min at a pan speed 
of 20 to 25 rpm. Rotate pan and commence 
spraying with continuous application of hot 
air at 46°C to 49°C (damper fully open). 
Ensure that the tablet bed does not become 
too hot. Tablets should be put only just above 
room temperature. You must switch off hot 
air when a coating solution is not being 
sprayed. Continue applying the solution until 
the average tablet weight has increased by 8 
mg. When this weight gain is achieved, roll 
the tablets in cool air until dry. When com-
pletely dry, remove the tablets from the pan, 
and transfer to polyethylene-lined drums. 
Leave the drums open for at least 6 hours in 
a dust-free area.

 b. Accela Cota: Airless high-pressure spray system 
with two guns. Nozzle type: 0.018 in. (0.45 mm) 
orifice diameter with a 65° spray angle, pan 
speed of 5 rpm, inlet temperature of 70°C, inlet 
airflow set at quarter to half available flow, and 
exhaust sufficient to maintain coating drum 
under negative pressure (set water gauge at 7 in.).

 i. Divide tablets and solution.
 ii. Load tablets, rotate pan occasionally, and 

warm tablets until the exhaust temperature 
is 38°C to 42°C. Do not rotate longer than is 
necessary to achieve even warming.

 iii. Adjust the pump pressure to give an 
application rate of approximately 500 to 
600 mL/min. Commence spraying with 
the coating solution. Adjust the pressure to 
maintain the exhaust temperature of 38°C 
to 42°C.

 iv. When the average weight gain of 8 mg is 
obtained, the tablets are dried: reduce pan 
speed to 7 rpm and maintain the inlet tem-
perature and exhaust settings for 5 minutes. 
If the exhaust temperature reaches 45°C, 
switch off heat and control rotation for 
another 10 minutes; occasionally rotate the 
pan to ensure even cooling. Remove tablets 
when the exhaust temperature is 28°C to 
32°C.
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 v. Ensure that tablets are thoroughly dry, and 
unload into polyethylene-lined drums; leave 
the drum unsealed for 1 hour in a dust-free 
humidity-controlled area.

ACETAMINOPHEN EFFERVESCENT TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

500.00 1 Acetaminophen (powder 
<300 μm)

500.00

500.00 2 Sodium bicarbonate 500.00

430.00 3 Tartaric acid (powder) 430.00

200.00 4 Dextrose 200.00

QS 5 Flavoring QS

20.00 6 Kollidon® 30 20.00

— 7 Isopropanol 100.00 mL

60.00 8 PEG-6000 (powder) 60.00

mAnuFACturing direCtions

 1. Granulate the mixture of items 1 to 5 with solution of 
items 6 and 7.

 2. Pass through a 0.8 mm sieve, add item 8, and then mix.
 3. Press to tablets (average weight, 1700 mg; 16 mm 

diameter biplanar tablet).

ACETAMINOPHEN FAST-DISSOLVING TABLET

mAnuFACturing direCtions

 1. To the vortex of a rapidly stirred vessel containing 
2.85 kg of deionized water is added 300 g of croscar-
mellose sodium, forming slurry. This slurry is mixed 
for 10 minutes.

 2. Concurrently, 5.0 kg of powdered acetaminophen is 
placed in the bowl of a mixer.

 3. At the conclusion of the mixing time for the slurry 
of croscarmellose sodium, the slurry is added slowly 
to the acetaminophen in the mixer bowl, forming a 
granulation, which is then placed in trays and dried 
at 70°C in an oven for 3 hours.

 4. The dry granulation is then passed through a U.S. 
Standard 14 mesh screen (1410 μm).

 5. Dry granulation (4796 g) is then placed in a twin-
shell blender, and to this are added 1584 g of 
AvicelTM AC-815 (85% microcrystalline cellulose 
coprocessed with 15% of a calcium sodium alginate 
complex) and 1584 g of microcrystalline cellulose 
(AvicelTM PH-302).

 6. This is thoroughly blended for 10 to 15 minutes, 
after which 36.24 g of magnesium stearate is added 
and mixed for an additional 5 minutes.

 7. Prior to being added to the blender, the magnesium 
stearate had been passed through a U.S. Standard 30 
mesh screen.

 8. The resulting blend is compressed into caplet-shaped 
tablets with an average weight of 0.884 g and an 
average thickness of 7.869 mm (0.3098 in.).

 9. The hardness of these tablets averaged 11.98 kPa. 
Friability of these tablets is measured at 0.433% after 
10 minutes and 0.847% after 19 minutes.

 10. The average disintegration time is 26 seconds in 
10 mL of deionized water, forming a suspension with 
minimal shaking.

ACETAMINOPHEN, IBUPROFEN, 
AND ORPHENADRINE TABLETS 
(250 MG/200 MG/200 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

250.00 1 Acetaminophen (powder 
<300 μm)

250.00

200.00 2 Ibuprofen 200.00

200.00 3 Orphenadine hydrochloride 200.00

200.00 4 Ludipress® 200.00

5.00 5 Magnesium stearate 5.00

5.00 6 Aerosil 200 5.00

mAnuFACturing direCtions

 1. Pass all components through a 0.5 mm sieve, mix, 
and press with high-compression force.

 2. Compress into 761 mg tablets, using 12 mm planar 
punches.

ACETAMINOPHEN, IBUPROFEN, AND 
ORPHENADINE HYDROCHLORIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

250.00 1 Acetaminophen (powder 
<300 μm)

 250.00

200.00 2 Ibuprofen 200.00

100.00 3 Orphenadine hydrochloride 100.00

200.00 4 Ludipress® 200.00

5.00 5 Magnesium stearate 5.00

5.00 6 Aerosil® 200 5.00
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mAnuFACturing direCtions

 1. Pass all components through a 0.5 mm sieve and mix.
 2. Press with high-compression force.
 3. Tablet weight is 761 mg for a 12 mm biplanar tablet.

ACETAMINOPHEN MICROSPHERE TABLET

mAnuFACturing direCtions

 1. Formulation: Acetaminophen (APAP) powder (melt-
ing point 169–170.5°C) 85%, carnauba wax 7.5%, 
Pluronic F68 7.5%.

 2. Pluronic is milled through a FitzMill, using a 40 
mesh screen.

 3. All of the ingredients are blended at 60 Hz of slow 
speed, with chopper, for 10 minutes.

 4. The blend is then subjected to liquiflash processing 
at 60 Hz and 37% nominal power, using the 5 in. 
V-groove heater head.

 5. The collected microspheres are sieved.
 6. The fraction passing through a 40 mesh sieve and 

retained on 120 mesh sieve is coated.
 7. The microspheres selected are coated in a fluid-bed 

coater for taste-masking at a 30% coating level with 
a coating solution containing a 1:1 ethyl cellulose/
hydroxypropyl cellulose blend in acetone:isopropyl 
alcohol solvent.

 8. A preblend of 78.25% sucrose, 11.0% sorbitol, 10.0% 
xylitol, and 0.75% Tween (Polysorbate) 80 is prepared.

 9. The floss preblend is processed using the 5 in. crown 
head at a temperature of 250°C and rotational speed 
of 60 Hz (3600 rpm).

 10. The floss collected is mixed with 2% lactose (w/w) 
for 2 minutes at 100 rpm and 200 proof ethanol 
sprayed in a quantity equal to 0.5% (w/w) of the 
quantity of the floss.

 11. The floss is then dried at 45°C for 90 minutes with 
intermittent mixing.

 12. The dried floss is screened through a 20 mesh screen.
 13. APAP taste-masked microspheres (step 5) 47.97, 

floss (step 6) 48.88, grape flavor 0.70, citric acid 1.50, 
acesulfame potassium 0.20, silicon dioxide 0.25, and 
sodium stearyl fumarate 0.50 are processed.

 14. The coated APAP microspheres are blended with the 
sieved floss for 5 minutes in a mixer, followed by 
the addition of flavors, sweeteners, and citric acid for 
another 3 minutes.

 15. Thereafter, silicon dioxide is added, and the mix 
blended for another 2 minutes. The final addition, 
sodium stearyl fumarate, is followed by blending for 
an additional 2 minutes.

 16. The blend is then tableted using flat-faced bevel edge 
punches (tablet weights are 255 mg for 9 mm punch 
tooling, equivalent to 80 mg APAP dose, and 510 
mg for 12 mm punch tooling, equivalent to 160 mg 
APAP dose).

 17. The hardness values ranged from 0.5 to 2.0 kPa.

ACETAMINOPHEN, NOREPHEDRINE, 
AND PHENYLTOLOXAMINE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

300.00 1 Acetaminophen 
(crystalline) (Merck)

300.00

25.00 2 Norephedrine 
hydrochloride (Knoll)

25.00

22.00 3 Phenyltoloxamine 22.00

200.00 4 Cornstarch 200.00

25.00 5 Kollidon® 30 25.00

— 6 Ethanol (96%) QS

25.00 7 Kollidon® CL 25.00

5.00 8 Magnesium stearate 5.00

mAnuFACturing direCtions

 1. Granulate mixture of items 1 to 5 with solution of 
items 5 and 6.

 2. Dry, pass through a 0.8 mm sieve, and add items 7 
and 8.

 3. Press with high-compression force.
 4. Tablet weight is 601 mg for 12 mm biplanar tablet.

ACETAMINOPHEN, NOREPHEDRINE, 
AND PHENYLTOLOXAMINE TABLETS 
(300 MG/25 MG/22 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

300.00 1 Acetaminophen crystalline 300.00

25.00 2 Norephedrine 
hydrochloride

25.00

22.00 3 Phenyltoloxamine 22.00

200.00 4 Starch (maize) 200.00

25.00 5 Kollidon® 30 25.00

— 6 Alcohol QS

25.00 7 Kollidon® CL 25.00

5.00 8 Magnesium stearate 5.00

mAnuFACturing direCtions

 1. Granulate the mixture of items 1 through 4 with a 
solution of items 5 and 6.

 2. Dry, pass through a 0.8 mm sieve, add items 7 and 8, 
and press with high-compression force.

 3. Compress into 601 mg tablets, using 12 mm planar 
punches.
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ACETAMINOPHEN, PHENYLPROPANOLAMINE, 
DEXTROMETHORPHAN, AND 
CHLORPHENIRAMINE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

200.00 1 Acetaminophen 200.00

12.50 2 Phenylpropanolamine 
hydrochloride (10% 
excess)

13.75

10.00 3 Dextromethorphan 
hydrobromide (10% 
excess)

11.00

1.00 4 Chlorpheniramine maleate 
(10% excess)

1.10

64.65 5 Cellulose (microcrystalline) 
(AvicelTM PH101)

64.65

28.00 6 Sodium starch glycolate 
(pH 5.5–7.5)

28.00

17.00 7 Povidone (PVP K-29–32) 17.0

— 8 Distilled purified water ~80.0 mL

2.00 9 Magnesium stearate 2.00

125.00 10 Acetaminophen 125.00

50.00 11 Ascorbic acid; use item 12 —

56.25 12 Sodium ascorbate (special 
grade) (20% excess)

67.50

24.00 13 Sodium starch glycolate 
(pH 5.5–7.5)

24.00

15.00 14 Povidone (PVP K-29–32) ~15.00

— 15 Alcohol SD 3A (200 proof) 75.0 mL

mAnuFACturing direCtions

 1. Dissolve chlorpheniramine and povidone (item 7) in 
the purified water.

 2. Pass phenylpropanolamine, dextromethorphan, and 
an equal portion of AvicelTM (item 5) through a 790 
μm screen to break any agglomerates.

 3. Blend the screened items in a suitable mixer for 5 
minutes.

 4. Load acetaminophen (item 1), sodium starch gly-
colate (item 6), remaining AvicelTM (item 5), and 
blended items from the previous step into a suitable 
planetary mixer.

 5. Blend for 10 minutes.
 6. Granulate the blend from the solution above.
 7. Add the granulating solution in three equal portions, 

massing for 5 minutes after each addition.
 8. Pass the wet mass through a 4.2 mm screen onto 

paper-lined trays.
 9. Dry at 50°C until the granule LOD is 1% to 1.5%.
 10. Pass the dried granules through an oscillating granu-

lator fitted with a 790 μm screen.
 11. Load the dried granules into a suitable blender.

 12. Pass the magnesium stearate through a 600 µm 
screen and add to the blender.

 13. Blend for 5 minutes.
 14. Compress to the following specifications: tablet 

weight of 291.0 mg and tablet thickness of 4.20 to 
4.40 mm.

ACETAMINOPHEN, PROPOXYPHENAZONE, 
AND CAFFEINE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

250.00 1 Acetaminophen powder 250.00

150.00 2 Propoxyphenazone 
(isopropyl antipyrine)

150.00

50.00 3 Anhydrous caffeine 50.00

120.00 4 AvicelTM PH102 120.00

5.00 5 Pharmacoat® 603 5.00

3.25 6 Magnesium stearate 3.25

9.75 7 Talcum 9.75

1.30 8 Silicic acid 1.30

7.00 9 Methocel E-15 7.00

32.50 10 Esmaspreng fine 32.50

21.20 11 Maize starch 21.20

— 12 Water purified QS

mAnuFACturing direCtions

 1. Place into a suitable vessel 5.00 g of Pharmacoat and 
74.00 g of purified water; stir until homogeneous 
aqueous mucilage is obtained.

 2. Mix in another vessel 250 g of acetaminophen pow-
der and 17.50 g of Esmaspreng fine; add the above 
granulating solution and knead for approximately 10 
minutes until an evenly moist mass of soft lumps is 
obtained.

 3. Granulate by means of centrifugal granulator with 
10 mm screen; dry the moist granulate overnight on 
trays in drying oven at 45°C (relative humidity of 
20–30%).

 4. Crush the dried cake through an oscillator with a 1.5 
mm perforated plate.

 5. In a suitable container, add 65 g of deionized water 
and 7.0 g of Methocel.

 6. Stir until homogeneous aqueous mucilage is 
obtained.

 7. Mix into another vessel 150 g of isopropyl antipy-
rine, 50 g of caffeine, 15 g of Esmespreng fine, and 
5.0 g of maize starch.

 8. Pass through a centrifugal granulator with 1.0 mm 
screen; place the mixture into another vessel and 
knead for approximately 10 minutes until an evenly 
moist mass of small lumps is obtained.
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 9. Granulate through centrifugal granulator with 10 
mm perforated screen.

 10. Dry moist granulate overnight on trays in drying 
oven at 45°C (relative humidity of 10–20%).

 11. Crush the dried granules through oscillator with a 
1.5 mm perforated plate; store in airtight container.

 12. Mix into a tumbling mixer 4.875 g of talc, 1.625 g 
of magnesium stearate, 0.65 kg of silicic acid, and 
60.00 g of AvicelTM PH102.

 13. Pass through a 0.5 mm round sieve, load acetamino-
phen granulate and isopropyl antipyrine/caffeine 
granulate, and add premixture of talc into blender.

 14. Mix the mixture well for 30 minutes (relative humid-
ity of 30–35%).

 15. Store mix in airtight container.
 16. Compress 650 mg tablet to 12.8–13.2 mm; hardness, 

6 to 20 kPa; disintegration time, 5 minutes.

ACETAMINOPHEN, SALICYLAMIDE, 
CAFFEINE, AND CODEINE TABLETS 
(150 MG/200 MG/50 MG/10 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

200.00 1 Salicylamide 200.00

150.00 2 Acetaminophen powder 150.00

50.00 3 Caffeine anhydrous 50.00

10.00 4 Codeine phosphate 10.00

130.00 5 Starch (maize) 130.00

5.00 6 Gelatin powder 5.00

8.00 7 PVP K30 8.00

1.00 8 Aerosil 200 1.00

30.00 9 Starch (maize) 30.00

— 10 Water, purified 300 mL

10.00 11 Talc powder 10.00

19.00 12 Starch (maize), dried 19.00

1.00 13 Aerosil 200 1.00

mAnuFACturing direCtions

Note: The binding solution is prone to microbiological growth. 
Use only freshly prepared and properly stored solution.

 1. Place item 6 and about 25 mL of item 10 into a vessel 
to dissolve item 6. Mix for 10 minutes.

 2. In a separate vessel, add and dissolve items 9 and 7 
in about 12 mL of water.

 3. Place item 5 into a vessel; add about 40 mL of cold 
item 10 and 20 mL of hot (70–75°C) water, after first 
dissolving in cold water.

 4. In a separate vessel, place items 1 to 5 after passing 
them through a 630 µm sieve. Mix for 5 minutes at 
medium speed.

 5. Add binding solution from step 3 and mix at medium 
speed. Continue until a satisfactory mass is obtained.

 6. Dry the wet mass in a fluid-bed dryer at 50°C for 45 
minutes to 1.5% to 2.5% LOD.

 7. Pass the dried granules through a 1.5 mm sieve.
 8. Load granules in a cone blender and mix for 5 

minutes.
 9. Add items 11 to 13 (passed through a 500 µm sieve) 

to blender, and blend for 5 minutes.
 10. Compress into 634 mg tablets, using 12.7 mm flag 

bevel-edge punches.

ACETAMINOPHEN SUSTAINED-RELEASE TABLETS

mAnuFACturing direCtions

 1. Dissolve 300 g of acetaminophen and 60 g of 
hydroxypropyl methylcellulose in a mixture of 720 g 
of methanol and 720 g of dichloromethane.

 2. Introduce 300 g of Celphere 102 (mean particle 
diameter of approximately 127 μm, particle diam-
eter of approximately 50–150 μm) to a fluidized bed 
granulator and coat with the solution by the side 
spraying method (spraying liquid volume 14 g/min, 
spraying air pressure 3 kg/cm2, product temperature 
32°C, and inlet temperature 45°C) to obtain acet-
aminophen particles.

 3. Separately, dissolve 48 g of ethyl cellulose and 12 g 
of hydroxypropyl methylcellulose in a mixture of 57 
g of purified water and 1083 g of methanol.

 4. Introduce acetaminophen particles (300 g) to a fluid-
ized bed granulator and coat with this solution by 
side spraying (spraying liquid volume of 8 g/min, 
spraying air pressure of 3 kg/cm2, product tem-
perature of 38°C, and inlet temperature of 67°C) to 
obtain sustained-release fine particles.

 5. Granulate 66 g of these sustained-release fine par-
ticles and 314.25 g mannitol that have been pulver-
ized by a pin mill pulverizing device (spraying liquid 
volume 15 g/min, spraying air pressure of 1.1 kg/
cm2, product temperature of 30°C, inlet temperature 
of 38°C, and spraying cycle of 30 seconds spraying 
and 30 seconds drying) with an aqueous 30% w/w 
solution containing 67.5 g of maltose in a fluidized 
bed granulator to obtain the final composition.

 6. After further mixing 2.25 g of magnesium stearate with 
the composition that is obtained, make 450 mg tablets 
containing 25 mg acetaminophen per tablet under a 
tableting pressure of 25 kg/punch and an initial hard-
ness of 2.0 kPa, using a rotary tableting machine.

 7. Next, keep these tablets for 24 hours while heating 
and humidifying at 25°C/75% RH, using a thermo-
static chamber at constant humidity. Then, dry for 3 
hours at 30°C and 40% RH.

 8. The tablets obtained should show a hardness of 3.5 
kPa and disintegration time in the buccal cavity of 12 
seconds.
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ACETAMINOPHEN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

500.00 1 Acetaminophen (fine 
powder)

500.00

44.15 2 Maize starch 44.15

0.84 3 Potassium sorbate 0.84

18.00 4 Povidone (PVP K-30) 18.00

4.00 5 Aerosil® 200 4.00

12.00 6 Gelatin (powder) 12.00

4.00 7 Glycerol 4.00

30.00 8 Cellulose (powder) 30.00

12.00 9 Primojel® 12.00

8.00 10 Stearic acid (fine powder) 8.00

2.00 11 Magnesium stearate 2.00

5.00 12 Talc (fine powder) 5.00

QS 13 Purified water QS

mAnuFACturing direCtions

 1. Binder solution: Prepare in several batches. Add 
items 3 to 5 with about 50% quantity of water, dis-
solve item 1 in water, add item 4, and dissolve at 
medium speed. Avoid foaming.

 2. Add item 5 and mix for 3 minutes.
 3. Dissolve item 6 in 70°C to 80°C purified water, and 

mix until clear. Avoid foaming.
 4. Add item 7 and mix gently; add to mixture from pre-

vious step.
 5. Mix items 1 and 2 for 5 minutes.
 6. Add binding solution and mix at slow speed until 

granules form; add extra water if necessary.
 7. Dry in fluid-bed dryer at 55°C for 30 minutes; after 

15 minutes, scrape granules to break up lumps to 
promote uniform drying. Dry to 1% to 1.5% LOD.

 8. Grind through a 3.0 mm sieve and then through a 1.0 
mm sieve; load into a double-cone blender.

 9. Pass cellulose powder, Primojel®, and stearic acid 
through a 500 µm sieve; bag-mix magnesium stea-
rate and fine talc powder, and pass through a 250 µm 
sieve; then add portion of granules from the bulk to 
the bag and mix for 1 minute.

 10. Add both of these parts to the granules.
 11. Compress into 17.6 × 7.2 mm caplet punches of 10 to 

14 kPa hardness and 5.8 to 6.0 mm thickness.

ACETAMINOPHEN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

500.00 1 Acetaminophen 
(crystalline)

500.00

137.00 2 AvicelTM PH102 137.00

35.00 3 Kollidon® VA 64 35.00

21.00 4 Kollidon® CL 21.00

3.00 5 Magnesium stearate 3.00

4.00 6 Aerosil® 200 4.00

mAnuFACturing direCtions

 1. Pass the lubricant through a 200 mm sieve and mix 
all other components.

 2. Pass through 0.8 mm sieve, add the lubricant, and 
press with a high-compression force of 25 to 30 kN.

 3. Fill 699 mg.

ACETAMINOPHEN TABLETS

Bill of Materials

Scale (g/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

500 1 Acetaminophen 
(crystalline)

500

150 2 AvicelTM PH102 150

20 3 Kollidon® VA 64 20

15 4 Kollidon® CL 15

15 5 PEG-6000 (powder) 15

2 6 Aerosil® 200 2

mAnuFACturing direCtions

 1. Pass the lubricant through a 200 μm sieve and mix 
all other components.

 2. Pass the mix through a 0.8 mm sieve, add the lubri-
cant, and press with a high-compression force of 25 
to 30 kN.

 3. Weight should be 703 mg.
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ACETAMINOPHEN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

500.00 1 Acetaminophen (powder) 500.00

30.00 2 Dicalcium phosphate 30.00

12.00 3 Kollidon® CL 12.00

20.00 4 Kollidon® VA 64 20.00

10.00 5 Kollidon® 90F 10.00

— 6 Ethanol (96%) 70 mL (max.)

12.00 7 Kollidon® CL 12.00

10.00 8 Polyethylene glycol 
(powder)

10.00

mAnuFACturing direCtions

 1. Granulate mixture of items 1 to 4 with the solution of 
items 5 and 6.

 2. Dry, sieve, and mix with items 7 and 8.
 3. Press with high-compression force of 25 to 30 kN.
 4. Tablet weight is 587 mg for an 11 mm biconvex 

tablet.

ACETAMINOPHEN TABLETS, CHEWABLE

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

89.90 1 Acetaminophen; use 
acetaminophen particles 
coated with cellulose 
acetate and PVP

89.90

246.00 2 Mannitol granular 246.00

30.00 3 Microcrystalline cellulose 30.00

9.00 4 Aspartame 9.00

1.27 5 Dyes 1.27

2.10 6 Citric acid 2.10

2.30 7 Flavor 2.30

4.40 8 Magnesium stearate 4.40

mAnuFACturing direCtions

 1. Acetaminophen is coated with a layer of a taste-
masking composition with a thickness of about 3 to 
10 μm. The coating should be substantially free of 
cracks, holes, and other imperfections when exam-
ined under a scanning electron microscope at 100 to 
500 × magnification.

 2. Load items 1 to 7 in a suitable blender and mix for 20 
minutes.

 3. Add item 8 to step 2 and blend for 2 minutes.
 4. Compress the appropriate quantity.

ACETAMINOPHEN TABLETS FOR CHILDREN

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

210.00 1 Acetaminophen (Merck) 210.00

168.00 2 AvicelTM PH101 168.00

13.00 3 Kollidon® VA 64 13.00

6.00 4 Kollidon® CL 6.00

2.00 5 Magnesium stearate 2.00

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, mix, 
and press with medium-compression force.

 2. Tablet weight is 401 mg for a 12 mm biplanar tablet.

ACETAMINOPHEN–TRAMADOL 
HYDROCHLORIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

200.00 1 Acetaminophen 200.00

20.00 2 Tramadol hydrochloride 20.00

50.40 3 Microcrystalline cellulose 50.40

19.20 4 Povidone K-90 19.20

4.80 5 Croscarmellose sodium 4.80

3.20 6 Colloidal silicon dioxide 3.20

3.20 7 Magnesium stearate 3.20

mAnuFACturing direCtions

 1. Mix the above amounts of items 1 through 6 listed 
in above formulation in a mixer, such as a high-
shear mixer granulator or planetary mixer, to obtain 
homogeneity.

 2. Granulate the mix in water or other suitable granula-
tion fluids and dry in a dryer.

 3. Mill the dried granular mass
 4. Compress the lubricated granular mass into mini-

tablets, with tablet weight of 160 mg for mini tablets 
and for regular tablet 320 mg.

 5. Encapsulate the mini-tablets in a capsule contain-
ing two immediate-release mini-tablets and two 
sustained-release mini-tablets.
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ACETAMINOPHEN–TRAMADOL 
HYDROCHLORIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

300.00 1 Acetaminophen 300.00

30.00 2 Tramadol hydrochloride 30.00

8.80 3 Microcrystalline cellulose 8.80

17.60 4 Povidone K-90 17.60

35.20 5 Sodium alginate (Keltone 
LV)

35.20

39.60 6 Hydroxypropyl 
methylcellulose 4 KM

39.60

4.40 7 Colloidal silicon dioxide 4.40

4.40 8 Magnesium stearate 4.40

mAnuFACturing direCtions

 1. For a portion of sustained release, mix the suitable 
amounts of items 1 through 3 and 7 and 8 listed in 
this formulation in a mixer, such as a high-shear 
mixer granulator or planetary mixer, to obtain 
homogeneity.

 2. Granulate the mix is then granulated in water or 
other suitable granulation fluids and dry in a dryer. 
Mill the dried granular mass.

 3. Compress the lubricated granular mass into mini-
tablets, using a tablet press for individual tablet 
weight of 220 mg for mini tablets and for regular 
tablet 440 mg.

 4. Encapsulate the mini-tablets in a capsule contain-
ing two immediate-release mini-tablets and two 
sustained-release mini-tablets.

ACETYLSALICYLIC ACID, ACETAMINOPHEN, 
AND CAFFEINE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

250.00 1 Acetylsalicylic acid 
(crystalline)

250.00

250.00 2 Acetaminophen 
(crystalline)

250.00

50.00 3 Caffeine 50.00

50.00 4 Kollidon® 90°F 50.00

— 5 Isopropanol QS

5.00 6 Magnesium stearate 5.00

16.00 7 Kollidon® CL 16.00

mAnuFACturing direCtions

 1. Granulate items 1 to 3 with the solution of items 4 
and 5; dry and sieve through a 0.8 mm screen.

 2. Add items 5 and 6 and press with low-compression 
force (hardness is 45 N); 12 mm biplanar tablet has 
an average weight of 670 mg.

ACETYLSALICYLIC ACID, ACETAMINOPHEN, AND 
CAFFEINE TABLETS (DIRECT COMPRESSION)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

400.00 1 Acetylsalicylic acid 
(crystalline)

400.00

100.00 2 Acetaminophen 
(crystalline)

100.00

30.00 3 Caffeine 30.00

100.00 4 Ludipress® 100.00

20.00 5 Kollidon® CL 20.00

30.00 6 PEG-6000 (powder) 30.00

5.00 7 Stearic acid 5.00

mAnuFACturing direCtions

 1. Mix all components and pass through a 0.8 mm sieve.
 2. Press with a compression force of 116 N; 12 mm 

biplanar tablet has an average weight of 683 mg.

ACETYLSALICYLIC ACID, ACETAMINOPHEN, 
AND CAFFEINE TABLET (250 MG/250 MG/50 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

250.00 1 Acetaminophen (Merck) 250.00

50.00 2 Caffeine powder 50.00

250.00 3 Acetylsalicylic acid 250.00

60.00 4 Kollidon® VA 64 60.00

20.00 5 Kollidon® CL 20.00

3.00 6 Aerosil® 200 3.00

4.00 7 Magnesium stearate 4.00

mAnuFACturing direCtions

 1. Granulate the active ingredients and Kollidon® VA 
64 in a roller compactor.

 2. Pass the granules together with magnesium stearate, 
Aerosil® 200, and Kollidon® CL through an 800 μm 
sieve.

 3. Blend for 10 minutes in a mixer.
 4. Compress into tablets with a force of about 12 kN.
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ACETYLSALICYLIC ACID AND 
ACETAMINOPHEN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

250.00 1 Acetylsalicylic acid 
(crystalline)

250.00

250.00 2 Acetaminophen 
(crystalline)

250.00

60.00 3 AvicelTM PH101 60.00

15.00 4 Kollidon® 30 (or Kollidon® 
VA 64)

15.00

25.00 5 Kollidon® CL 25.00

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve and 
mix.

 2. Press with medium-compression force.
 3. Tablet weight is 605 mg for a 12 mm biplanar tablet.

ACETYLSALICYLIC ACID AND 
ACETAMINOPHEN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

250.00 1 Acetylsalicylic acid (40 
mesh)

250.00

250.00 2 Acetaminophen (40 mesh) 250.00

15.00 3 AvicelTM PH102 15.00

7.20 4 Croscarmellose sodium 
(Ac-Di-Sol)

7.20

7.20 5 Stearic acid 7.20

4.00 6 Fumed silica 4.00

mAnuFACturing direCtions

 1. Screen all ingredients through a 0.8 mm sieve.
 2. Blend all ingredients in a V-blender and mix for 10 

minutes.
 3. Compress to 670 mg tablet weight, using appropriate 

tooling.

ACETYLSALICYLIC ACID AND 
ASCORBIC ACID TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

325.00 1 Acetylsalicylic acid 
(crystalline) (Merck)

325.00

250.00 2 Ascorbic acid (powder) 
(BASF)

250.00

120.00 3 Sorbitol (crystalline) 120.00

40.00 4 AvicelTM PH101 40.00

25.00 5 Kollidon® VA 64 25.00

20.00 6 Kollidon® CL 20.00

2.00 7 Magnesium stearate 2.00

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve and 
mix.

 2. Press with medium- to high-compression force 
(hardness is 92 N); 12 mm biplanar tablet has an 
average weight of 790 mg.

ACETYLSALICYLIC ACID AND 
ASCORBIC ACID TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

325.00 1 Acetylsalicylic acid 
(crystalline) (Merck)

325.00

250.00 2 Ascorbic acid (powder) 
(BASF)

250.00

100.00 3 AvicelTM PH101 100.00

12.00 4 Kollidon® VA 64 12.00

30.00 5 Kollidon® CL 30.00

3.00 6 Magnesium stearate 3.00

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve and 
mix.

 2. Press with medium- to high-compression force 
(hardness is 100 N); 12 mm biplanar tablet has an 
average weight of 726 mg.
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ACETYLSALICYLIC ACID + PARACETAMOL 
(=ACETAMINOPHEN) TABLETS 
(250 MG + 250 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

250.00 1 Acetylsalicylic acid 250.00

250.00 2 Acetaminophen 250.00

60.00 3 AvicelTM PH 101 60.00

15.00 4 Kollidon® VA 64 15.00

3.00 5 Macrogel 6000 Powder 3.00

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, mix, 
and press with medium-compression force.

ACETYLSALICYLIC ACID TABLETS (500 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

500.00 1 Acetylsalicylic acid 
crystalline

500.00

200.00 2 AvicelTM PH 101 200.00

15.00 3 Kollidon® 30 15.00

25.00 4 Kollidon® CL 25.00

3.00 5 Magnesium stearate 3.00

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, mix, 
and press with low-compression force.

ACETYLSALICYLIC ACID TABLETS 
(DIRECT COMPRESSION)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

400.00 1 Acetylsalicylic acid 
(crystalline) (Merck)

400.00

99.00 2 Ludipress® 99.00

1.00 3 Stearic acid 1.00

15.00 4 Kollidon® CL 15.00

mAnuFACturing direCtions

 1. Mix all components and pass through a 0.8 mm 
sieve.

 2. Press with low-compression force (hardness is 90 
N); 12 mm biplanar tablet has an average weight of 
516 mg.

ACETYLSALICYLIC ACID TABLETS 
(DIRECT COMPRESSION)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

400.00 1 Acetylsalicylic acid, 40 
mesh

400.00

55.60 2 Cellulose (microcrystalline) 
(AvicelTM PH101)

55.60

21.40 3 Starch (pregelatinized) 21.40

2.20 4 Stearic acid 2.20

10.00 5 Croscarmellose sodium 
(Ac-Di-Sol)

10.00

3.20 6 Fumed silica 3.20

mAnuFACturing direCtions

 1. Screen about half of item 1 through a mill, using 12 
mesh screen with knives forward.

 2. Preblend items 2 to 6 with 25% of item 1, and pass 
the mixture through the mill.

 3. Pass the balance of item 1 through the mill.
 4. Mix all the ingredients in a V-blender for 10 minutes 

and compress using 13/32 in. tooling.
 5. For enteric coating, coat with Aquateric (FMC) 

dispersion.

ACETYLSALICYLIC ACID TABLETS 
(DIRECT COMPRESSION)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

200.00 2 AvicelTM PH101 200.00

15.00 3 Kollidon® 30 15.00

25.00 4 Kollidon® CL 25.00

3.00 5 Magnesium stearate 3.00

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve and mix.
 2. Press with low-compression force (hardness is 61 N); 12 

mm biplanar tablet has an average weight of 707 mg.
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ACETYLSALICYLIC ACID TABLETS, BUFFERED

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

400.00 1 Acetylsalicylic acid (40 
mesh)

400.00

40.00 2 Magnesium hydroxide 40.00

40.00 3 Aluminum hydroxide 40.00

135.00 4 Cellulose (microcrystalline) 
(AvicelTM PH101)

135.00

15.30 5 Stearic acid 15.30

15.30 6 Croscarmellose sodium 
(Ac-Di-Sol)

15.30

18.50 7 Hydroxy coatings 18.50

mAnuFACturing direCtions

 1. Screen all ingredients except item 7 through a 40 
mesh sieve.

 2. Blend items 2 and 3 in a V-blender for 10 minutes.
 3. Coat items 2 and 3 using Aquacoat (FMC) aqueous 

polymer dispersion in a fluid-bed column with a 10% 
by weight formula.

 4. Blend 50% of item 1 with items 4 and 5 for 10 min-
utes in a V-blender.

 5. Add remaining item 1 and blend again for 10 minutes.
 6. Blend item 7 with the mixture from the previous step 

for 10 minutes.
 7. Add item 6 and blend for 7 minutes.
 8. Compress into 625 mg tablets to the desired hardness 

using appropriate tooling.

ACETYLSALICYLIC ACID + VITAMIN C 
TABLETS (400 MG + 250 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

400.00 1 Acetylsalicylic acid 
crystalline

400.00

250.00 2 Ascorbic acid 250.00

100.00 3 Ludipress® 100.00

20.00 4 Kollidon® CL 20.00

3.00 5 Macrogol 6000 powder 3.00

mAnuFACturing direCtions

Pass all components through a 0.8 mm sieve, mix, and press 
with medium-compression force.

ACYCLOVIR FAST MELT

mAnuFACturing direCtions

 1. Add and mix Acyclovir 50%, sodium bicarbonate 
18%, citric acid anhydrous 18%, anhydrous lactose 
7%, xylitol 5%, Crodesta F160 2%.

 2. Dry these ingredients to reduce moisture.
 3. The ingredients are then blended for 10 minutes and 

extruded in a hot melt extruder at 70°C to 100°C to 
soften and melt the thermal binders (sucrose stearate 
and xylitol) to form granules containing the efferves-
cent ingredients.

 4. Granules are then screened and blended with the follow-
ing ingredients: ACY-EFG (30–60 mesh) 50%, micro-
crystalline cellulose 18%, Fujicalin SG 18%, L-HPC 
LH-1110%, aspartame 3%, redberry flavor 0.4%, mag-
nesium stearate 0.5%, Cab-O-Sil M5P 0.1%.

 5. Mix the ingredients in step 4 for 5 minutes prior to 
compression.

 6. Acyclovir tablets are then compressed to a hardness 
of approximately 1 to 3 kPa, and tablets disintegrate 
in water in approximately 20 to 45 seconds.

ACYCLOVIR TABLETS (ZOVIRAX)

Each 800 mg tablet of Zovirax contains 800 mg of acyclovir and 
the inactive ingredients FD&C Blue No. 2, magnesium stearate, 
microcrystalline cellulose, povidone, and sodium starch glyco-
late. Each 400 mg tablet of Zovirax contains 400 mg of acyclovir 
and the inactive ingredients magnesium stearate, microcrystal-
line cellulose, povidone, and sodium starch glycolate.

ACYCLOVIR TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

800.00 1 Acyclovir 800.00

240.00 2 Lactose 240.00

100.00 3 Microcrystalline cellulose 
(AvicelTM PH 101)

100.00

24.00 4 Povidone 24.00

32.00 5 Sodium starch glycolate 32.00

8.00 6 Magnesium stearate 8.00

— 7 Alcohol 48.00

mAnuFACturing direCtions

 1. Pass items 1 to 3 through 250 μm mesh in a granulat-
ing vessel.

 2. In a separate container, mix items 4 and 5 in item 
6; now, add the solution to step 1. Pass the wet mass 
through an 8 mesh screen, dry, and size the granules.

 3. Compress 1204 mg.
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ACYCLOVIR WATER-DISPERSIBLE 
TABLETS (800 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

800.00 1 Acyclovir 800.00

100.00 2 Microcrystalline cellulose 
(AvicelTM PH 101)

100.00

53.00 3 Veegum F 53.00

42.00 4 Sodium starch glycolate 42.00

9.40 5 Magnesium stearate 9.40

— 6 Alcohol QS

mAnuFACturing direCtions

 1. Pass items 1 to 4 through 250 μm mesh into a granu-
lating vessel.

 2. Add a sufficient quantity of item 6 to make a wet 
mass. Pass it through a granulator, dry, and then pass 
through an 11 mesh sieve.

 3. Pass item 5 through a 250 μm sieve and add to step 2.
 4. Compress into 1004 mg tablets, using a suitable 

punch.

ALBENDAZOLE TABLETS (200 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

200.00 1 Albendazole 200.00

84.00 2 Starch (maize) 84.00

101.25 3 Lactose monohydrate 101.25

5.00 4 Sodium starch glycolate 
(Primojel®)

5.00

13.00 5 Povidone (PVP K-30) 13.00

5.00 6 Saccharin sodium 5.00

1.00 7 Polysorbate 80 (Tween 80) 1.00

110.00 8 Microcrystalline cellulose 
(AvicelTM PH 102)

110.00

50.00 9 Sodium starch glycolate 
(Primojel®)

50.00

5.00 10 Vanilla dry flavor 5.00

5.00 11 Blood orange dry flavor 5.00

4.00 12 Stearic acid 4.00

2.00 13 Magnesium stearate 2.00

2.75 14 Colloidal silicon dioxide 
(Aerosil 200)

2.75

2.00 15 Sodium lauryl sulfate 2.00

— 16 Alcohol (ethanol 95%) 105.00

— 17 Purified water 73.33

mAnuFACturing direCtions

Note: Avoid overmixing the lubricants; otherwise, hardness 
will be reduced.

 1. Dissolve item 7 in item 16 by spatula. Dissolve items 
5 and 6 in item 17 by stirring with a stirrer. Add item 
7 (Tween 80) solution in items 5 and 6 (PVP–sac-
charin) solutions, while mixing with a stirrer.

 2. Sift items 1 to 4 through a 500 μm stainless steel 
sieve. Collect in a polyethylene bag.

 3. Load the sifted powder into the mixer. Mix for 2 
minutes at low speed.

 4. Add the binding solution from steps 1 and 2, while 
mixing at low speed over a period of 2 minutes. 
Scrape the sides and blades of the mixer. Mix and 
chop at low speed for 2 minutes. Check the end point 
of granulation. If required, add item 17 to get the 
end point. (The end point of the granulation is the 
point when the wet mass consists of few or no lumps 
of granules.) Unload the wet mass on stainless steel 
trays to dry.

 5. Dry the wet granules in an oven at 55°C for 10 hours. 
After 2 hours of drying, scrape the semidried gran-
ules to break the lumps for uniform drying.

 6. Check the LOD. The limit is 1.0% to 1.5%.
 7. Grind the dried granules through a 1.25 mm sieve, 

using the granulator at medium speed.
 8. Sift items 8 to 11 through a 500 μm sieve. Add the 

sieved powder from step 1. Mix manually for 2 
minutes.

 9. Mix items 12 to 15 in a polyethylene bag. Sift through 
a 250 μm stainless steel sieve. Collect in a polyethyl-
ene bag. Add into step 1. Mix manually for 1 minute.

 10. Compress into 10 tablets with weight = 5.900 g ± 2% 
and hardness = 9 to 11 kPa.

 11. Coat using the hydroxypropyl methylcellulose 
(HPMC) system and add a finishing coat. (See the 
Appendix.)

ALBENDAZOLE TABLETS (100 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Albendazole 100.00

288.00 2 Ludipress® 288.00

4.00 3 Magnesium stearate 4.00

8.00 4 Aerosil® 200 8.00

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with low-compression force.
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ALENDRONATE TABLETS (FOSAMAX)

Fosamax tablets for oral administration contain either 6.53, 
13.05, or 52.21 mg of alendronate monosodium salt trihydrate, 
which is the molar equivalent of 5, 10, and 40 mg, respec-
tively, of free acid, and the following inactive ingredients: 
microcrystalline cellulose, anhydrous lactose, croscarmellose 
sodium, and magnesium stearate.

ALENDRONATE TABLETS, EFFERVESCENT (10 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Alendronate; use 
alendronate sodium

13.05

650.00 2 Citric acid anhydrous 650.00

367.00 3 Sodium bicarbonate 
granular

367.00

40.00 4 Sodium carbonate 
anhydrous

40.00

25.00 5 Flavor 25.00

5.00 6 Color 5.00

7.50 7 Sodium benzoate 7.50

— 8 Water, purified 2.00

Note: For other strengths, adjust with lactose.

mAnuFACturing direCtions

 1. Premix sodium benzoate with sodium bicarbonate and 
alendronate sodium. Mix the color with sodium car-
bonate. Place citric acid in a bowl of a suitable blender.

 2. Slowly add 2 mg of water to the citric acid and mix 
thoroughly to form a moist blend. Add to the blend, 
in sequence, while mixing, the sodium bicarbonate 
mix and the sodium carbonate–color mix. Mix until 
uniformly distributed.

 3. Compress tablets using suitably sized tooling. Cure 
the tablets, cool, and package in aluminum foil.

ALENDRONATE SODIUM TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

13.05 1 Sodium alendronate 13.05

103.95 2 Lactose anhydrous 103.95

80.00 3 Microcrystalline cellulose 
granular

80.00

2.00 4 Sodium carboxymethyl 
cellulose

2.00

1.00 5 Magnesium stearate 1.00

mAnuFACturing direCtions

 1. First, blend alendronate with one-third of micro-
crystalline cellulose and with one-half of anhydrous 
lactose.

 2. Blend the premixture obtained with both remaining 
excipients and mix again. 

 3. Add sodium salt of carmellose under mixing, to be 
followed with magnesium stearate to finish the mix-
ture blending. 

 4. When homogenized by the fourth mixing, subject 
the mixture to compression.

ALENDRONATE SODIUM TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

13.05 1 Sodium alendronate 13.05

11.15 2 Maize starch 11.15

104.50 3 Mannitol 104.50

1.30 4 Magnesium stearate 1.30

mAnuFACturing direCtions

 1. Blend a mixture containing alendronate, mannitol, 
maize starch, and microcrystalline cellulose in a 
container at the stirrer speed of 14 rpm and under 
normal temperature and humidity (25°C, 60% RH).

 2. Add magnesium stearate to the premixed mixture. 
 3. After homogenization, compress the precompression 

mixture on a rotary compression machine to form 
flat (cylindrical) or oval-shaped tablets of 130 mg in 
mass.

ALENDRONATE SODIUM TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

13.05 1 Sodium alendronate 13.05

42.00 2 Calcium hydrogen 
phosphate

42.00

62.50 3 Granulated 
microcrystalline cellulose

62.50

11.15 4 Maize starch 11.15

1.30 5 Magnesium stearate 1.30

MANUFACTURING DIRECTIONS

 1. See formulation instructions for previous 
formulation. 
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ALENDRONATE SODIUM TABLETS (50 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

50.00 1 Alendronate: use 
alendronate sodium

52.00

10.00 2 Polyvinyl pyrrolidone 10.00

100.00 3 Lactose anhydrous 100.00

1.50 4 Sodium stearyl fumarate 1.50

— 5 Water, purified 100.00

mAnuFACturing direCtions

 1. Pass items 1 to 3 through a 500 μm sieve and blend 
for 10 minutes.

 2. Add item 2 and mix it well with item 5. Add to this 
to step 1 to granulate, dry, size, and then add item 4.

 3. Compress into 163.50 mg tablets, using a suitable 
punch.

ALLOPURINOL TABLETS, 100 MG (ZYLORIC)

Each scored white tablet contains 100 mg of allopurinol and the 
inactive ingredients lactose, magnesium stearate, potato starch, 
and povidone. Each scored peach tablet contains 300 mg of allo-
purinol and the inactive ingredients cornstarch, FD&C Yellow 
No. 6 Lake, lactose, magnesium stearate, and povidone.

ALLOPURINOL TABLETS (100 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Allopurinol 100.000

1.00 2 Sorbitan monooleate 1.000

73.00 3 Starch (maize) 73.000

100.00 4 Lactose 100.00

10.00 5 Starch (maize) 10.000

8.00 6 Sodium starch glycolate 8.000

QS 7 Purified water (deionized), 
approximately

65.00 mL

4.50 8 Talc purified 4.5000

1.50 9 Silicon dioxide 1.5000

mAnuFACturing direCtions

Caution: Wear gloves, mask, and protective glasses during all 
manufacturing operations.

 1. Granulation
 a. Prescreen the allopurinol through a 75 μm aper-

ture screen and transfer it to a suitable mass 

mixer. Dissolve the sorbitan monooleate in 10 
mL of water and add the solution to the mixer. 
Mix until the allopurinol is wetted.

 b. Pass the wetted allopurinol through a 2.00 mm 
aperture screen on an oscillating granulator 
and dry in a tray dryer at 50°C until the LOD 
(Brabender 105°C, 1 hour or equivalent) is less 
than 2%.

 c. Rescreen the dried allopurinol through a 75 µm 
aperture screen and transfer it to the mass mixer. 
Add the starch (item 3) and lactose and mix for 
15 minutes.

 d. Add the starch (item 5) to about 15 mL of water 
and mix until a smooth slurry, free from lumps, 
is formed.

 e. Heat 40 mL of water to boiling. Reduce the heat, 
and then, while mixing, add the slurry from step 
1d. Continue mixing well until a smooth trans-
lucent paste is formed. Allow to cool to 50°C 
before moving to the next step in the process. 
(Caution: Control the heat to avoid charring of 
the paste.)

 f. Add half of the starch paste from step 1e to the 
blended powders in the mixer and mix for 1 min-
ute. Stop mixing, and scrape the blades and sides 
of the mixer. Add the second half of the starch 
paste and mix for another 1 minute. Stop mix-
ing, scrape the blades and sides of the mixer, and 
examine the mass.

 g. If necessary, add more water at 50°C, in small 
quantities, mixing for 1 minute after each addi-
tion, until a good wet, holding mass is formed. 
(Caution: Do not overwet or overmix the mass.)

 h. Pass the mass through a 2.00 mm aperture 
screen on an oscillating granulator and dry in 
a tray dryer at 50°C until the LOD (Brabender 
105°C, 1 hour or equivalent) is in the range of 1% 
to 2%.

 i. Arrange for sample.
 j. Pass the granules through a 595 μm aperture 

screen on an oscillating granulator into tared, 
polyethylene-lined drums, seal, and weigh.

 2. Lubrication
 a. Transfer the dried granulation to a suitable 

blender.
 b. Screen the sodium starch glycolate, talc, mag-

nesium stearate, and colloidal silicon dioxide 
through a 595 μm aperture screen. Add to the 
blender and blend for 15 minutes.

 c. Discharge the granule into polyethylene-lined 
drums, seal, and weigh for yield.

 3. Compression
 a. Compress using 9.52 mm (0.375 in.) diameter 

concave punches with the bisect on the upper 
punch.

 b. Compress to the following specifications:
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 i. Weight of 10 tablets—3.025 g
 ii. Weight variation—Average weight differs 

from theoretical weight by not more than 3%
 iii. Thickness—3.5 to 4.3 mm (range: not more 

than 5%)
 iv. Hardness—NTL 8 kPa
 v. Disintegration time—Not more than 15 min-

utes in water

ALLOPURINOL TABLETS (300 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

300.00 1 Allopurinol 300.00

180.00 2 Lactose 180.00

20.00 3 Povidone (K 29) 20.00

50.00 4 Starch (maize) 50.00

QS 5 Water, purified (deionized) 65.00 mL

20.00 6 Croscarmellose sodium 20.00

30.00 7 Starch (maize), dried 30.00

mAnuFACturing direCtions

Caution: Wear gloves, mask, and protective glasses during all 
manufacturing operations.

 1. Granulation
 a. Transfer allopurinol, lactose, povidone, and 

starch (item 4) to a suitable mass mixer. Mix for 
15 minutes and then pass through a 250 μm sieve 
aperture screen.

 b. Return the screened mix from step 1 to the mixer 
and add sufficient water until a good wet, hold-
ing mass is formed. Pass the mass through a 2.00 
mm aperture screen on an oscillating granulator 
and dry in a tray dryer at 50°C until the LOD 
(Brabender 105°C, 1 hour or equivalent) is in the 
range of 1% to 2%.

 c. Pass the granules through a 595 μm aperture 
screen on an oscillating granulator into tared, 
polyethylene-lined drums, seal, and weigh.

 2. Lubrication
 a. Transfer the dried granulation to a suitable blender.
 b. Screen the croscarmellose sodium and dried 

starch through a 595 µm aperture screen and add 
to the blender. Blend for 15 minutes.

 c. Discharge the granule into polyethylene-lined 
drums, seal, and weigh for yield.

 3. Compression: Compress using 11.11 mm (0.4375 
in.) diameter concave punches with the bisect on the 
upper punch. (Weight of 10 tablets: 6.00 g; weight 
variation: average weight differs from theoretical 
weight by not more than 3%.)

ALPRAZOLAM TABLETS (0.25 
MG/0.50 MG/1.0 MG), XANAX

Each Xanax tablet, for oral administration, contains 0.25, 0.5, 
1, or 2 mg of alprazolam and the following inactive ingre-
dients: cellulose, cornstarch, docusate sodium, lactose, mag-
nesium stearate, silicon dioxide, and sodium benzoate. In 
addition, the 0.5 mg tablet contains FD&C Yellow No. 6, and 
the 1 mg tablet contains FD&C Blue No. 2.

ALPRAZOLAM TABLETS (0.25 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

0.25 1 Alprazolam, with excess 0.252

82.50 2 Dicalcium phosphate 82.50

2.25 3 Starch (maize) 2.25

2.25 4 Gelatin 2.25

33.50 5 Starch (maize) 33.50

0.082 6 Propylparaben 0.082

0.082 7 Methylparaben 0.082

1.00 8 Magnesium stearate 1.00

1.00 9 Sodium starch glycolate 1.00

0.30 10 Dye yellow 0.30

— 11 Water, purified, ca 100 mL

mAnuFACturing direCtions

 1. Place items 2 and 5 in a suitable vessel after sifting 
through an 80 mesh sieve. Mix for 2 minutes.

 2. Sift item 1 through a 60 mesh sieve and add to step 
1. (Note: Because of the small quantity of item 1, 
use a geometric dilution method to mix the entire 
amount.)

 3. Mix for 5 minutes.
 4. In a separate vessel, sift (through 80 mesh) and place 

items 3, 4, 6, 7, and 10 and then mix for 2 minutes. 
Add a sufficient quantity of item 11 to form a suitable 
lump-free paste.

 5. Add step 4 into step 3, and knead and chop to pre-
pare a suitable mass without lumps.

 6. Spread the wet mass from step 5 on trays and dry at 
50°C for 12 hours to an LOD of not more than 2%; 
dry for an additional hour if necessary.

 7. Pass dried granules through 20 mesh.
 8. Sift items 8 and 9 through a 250 µm sieve screen and 

add to step 7. Blend for 2 minutes.
 9. Compress into 125 mg tablets, using 6 mm punches. 

For 0.5 mg and 1.0 mg strengths, adjust with item 2 
and compress the same weight and size.
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ALUMINUM ACETYLSALICYLATE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

250.00 1 Aluminum acetylsalicylate, 
excess

255.00

213.00 2 Mannitol 213.00

28.00 3 Cornstarch 28.00

10.00 4 Kollidon® 90F 10.00

5.00 5 Lutrol E 6000 5.00

— 6 Isopropanol, QS 50.00 mL

23.00 7 Kollidon® CL 23.00

5.00 8 Magnesium stearate 5.00

mAnuFACturing direCtions

 1. Granulate mixture of items 1 to 3 with solution of 
items 4 to 6.

 2. Dry, pass through a 0.8 mm sieve, and mix with 
items 7 and 8.

 3. Compress with medium-compression force; 12 mm 
biplanar tablet has an average weight of 540 mg.

ALUMINUM HYDROXIDE AND MAGNESIUM 
HYDROXIDE CHEWABLE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

200.00 1 Aluminum hydroxide 
(Rorer)

200.00

200.00 2 Magnesium hydroxide 
(Rorer)

200.00

100.00 3 Lactose monohydrate 100.00

30.00 4 Kollidon® VA 64 30.00

QS 5 Water 260.00 mL

315.00 6 Sucrose (crystalline) 315.00

100.00 7 Sorbitol (crystalline) 
(Merck)

100.00

60.00 8 PEG-6000 (powder) 60.00

12.00 9 Aerosil® 200 12.00

6.00 10 Talc 6.00

6.00 11 Magnesium stearate 6.00

mAnuFACturing direCtions

 1. Granulate mixture of items 1 to 5 with solution of 
items 4 and 5.

 2. Dry and pass through a 0.8 mm sieve, add items 6 to 
11, and press with high-compression force (20 kN).

 3. The 16 mm biplanar tablet has an average weight of 
1013 mg.

ALUMINUM HYDROXIDE AND MAGNESIUM 
HYDROXIDE CHEWABLE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

320.00 1 Aluminum hydroxide 
(dried gel)

320.00

320.00 2 Magnesium hydroxide 
powder

320.00

32.00 3 Sucrose 32.00

288.40 4 Mannitol 288.40

QS 5 Povidone (Plasdone®) 
(10% solution in equal 
parts water and alcohol)

QS

12.90 6 Glycerin 12.90

19.20 7 Magnesium stearate 19.20

6.40 8 Fumed silica 6.40

0.30 9 Oil of peppermint 0.30

mAnuFACturing direCtions

 1. Mix items 1 to 4 in a suitable blender, add items 5 
and 6, and use this combination to moisten the mix 
of items 1 to 4.

 2. Granulate by passing through a 20 mesh screen.
 3. Add and thoroughly mix items 7 to 9, and compress 

using 0.5 in., flat-face, beveled-edge punches.

ALUMINUM HYDROXIDE AND 
MAGNESIUM HYDROXIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

405.00 1 Aluminum hydroxide gel 
(dried)

405.00

100.00 2 Magnesium hydroxide 
powder

100.00

108.00 3 Mannitol 108.00

38.80 4 Sorbitol powder 38.80

2.50 5 Saccharin sodium 2.50

16.70 6 Povidone (PVP K-30) 16.70

7.00 7 Magnesium stearate 7.00

2.00 8 Mint flavor (dry) 2.00

299.00 9 Purified water 299.00

mAnuFACturing direCtions

 1. Dissolve items 4 and 5 in 59.0 g of purified water by 
using stirrer.

 2. Add item 6 while mixing until clear solution is 
obtained.
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 3. Add items 1 to 3 into mixer and mix for 5 minutes, 
with mixer and chopper at high speed.

 4. Dilute concentrated binding solution with 240.0 g of 
purified water.

 5. Add binding solution at a rate of 9 to 11 g/min to the dry 
powders in the mixer while mixing at low speed. Mix 
for 2 to 3 minutes. Scrape the sides, blade, and lid of 
the mixer. Mix and chop at low speed for an additional 
2 to 3 minutes or until the granules stop flying around 
the chopper. Add extrapurified water, if required, and 
continue mixing until a satisfactory mass is obtained. 
Record extra quantity of purified water added.

 6. Unload the wet mass into a clean Aeromatic bowl for 
drying. Avoid big lump formation, as this leads to 
nonuniform drying.

 7. Dry the wet mass in an Aeromatic fluid-bed dryer at 
60°C for 120 minutes. After 30 minutes of drying, 
scrape the semidried granules to break the lumps for 
uniform drying. Check the LOD (limit: NMT 5.5%).

 8. Pass the dried granules through 1.5 mm sieve, using 
granulator at medium speed. Collect in stainless steel 
drums. Set aside 7 to 9 g of granules for later step.

 9. Load the rest of the granules into blender. Pass items 
8 and 7 through a sifter, using a 250 µm sieve. Collect 
in a polyethylene bag.

 10. Add about 7 to 9 g of granules and mix gently.
 11. Load into blender and blend for 3 minutes.
 12. Check temperature and humidity of the room before 

beginning compression (humidity limit: NMT 60%; 
temperature: 25 ± 1°C).

 13. Compress the granules using a rotary tableting 
machine. Compress into 680 mg tablets, using 12.7 
mm, flat, beveled-edge punches.

ALUMINUM HYDROXIDE, MAGNESIUM 
CARBONATE (OR OXIDE), AND 
SIMETHICONE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

576.00 1 Sucrose 576.00

157.00 2 Aluminum hydroxide 157.00

160.00 3 Magnesium carbonate (or 
oxide)

160.00

97.00 4 Magnesium oxide 97.00

45.00 5 Kollidon® 90F 45.00

22.00 6 Aerosil® 200 22.00

300.00 7 Simethicone suspension 
(30%)

300.00

9.00 8 Menthol 9.00

1.00 9 Saccharin sodium 1.00

49.00 10 Talc 49.00

13.00 11 Magnesium stearate 13.00

mAnuFACturing direCtions

 1. Granulate mixture of items 1 to 6 with the simethi-
cone suspension, dry, sieve through a 0.8 mm screen, 
add items 8 to 11, and press with high-compression 
force.

 2. Tablet has an average weight of 1295 mg.

ALUMINUM HYDROXIDE AND MAGNESIUM 
SILICATE CHEWABLE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

120.00 1 Aluminum hydroxide dried 
gel (Giulini)

120.00

250.00 2 Magnesium trisilicate 250.00

232.00 3 Ludipress® 232.00

6.00 4 Aerosil® 200 6.00

6.00 5 Magnesium stearate 6.00

12.00 6 Cyclamate sodium 12.00

1.50 7 Menthol 1.50

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with a compression force of 20 kN.

 2. Because of the poor flowability of the powder, the 
tableting machine should be equipped with a special 
technical device to provide a continuous and homo-
geneous filling of the dies.

 3. The 16 mm biplanar tablet has an average weight of 
640 mg.

AMBROXOL HCL SUSTAINED-RELEASE 
PELLETS RELEASING TABLETS

Formulation for 500 tablets: ambroxol HCl/Kollicoat® SR 
30D pellets, 250.0 g; microcrystalline cellulose Vivapur® 
200, 250.0 g; magnesium stearate, 2.5 g.

mAnuFACturing direCtions

 1. Mix the ingredients together, pass through a 0.8 mm 
sieve, and compress into tablets with a force of about 
15 kN. This gives 500 tablets.
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AMINOPHYLLINE TABLETS (100 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Aminophylline 100.00

196.00 2 Starch (maize) 196.00

2.00 3 Talc 2.00

3.00 4 Magnesium stearate 3.00

QS 5 Water, purified QS

mAnuFACturing direCtions

 1. Place item 2 in a suitable vessel and add a sufficient 
quantity of item 5 to prepare a 30% smooth slurry.

 2. Add item 1 into step 1 and mix well to form a suit-
able mass.

 3. Pass the wet mass through a 6 mesh sieve to granulate.
 4. Dry the granules at 60°C for 10 hours to an LOD of 

not more than 3%.
 5. Pass the dried granules through a 1.19 mm sieve and 

transfer to a blending vessel.
 6. Sift items 3 and 4 through a 250 µm sieve and add to 

step 5. Blend for 2 minutes.
 7. Compress into 300 mg tablets, using 9 mm punches.

4-AMI NO-1- HYDRO XYBUT YLIDE NE-1, 1-BIS 
PHOSP HONIC  ACID TABLETS (5 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

5.00 1 4-Ami no-1- hydro xybut 
ylide ne-1, 1-bis phosp honic  
acid; use monosodium 
trihydrate

6.55

110.45 2 Lactose anhydrous 110.45

80.00 3 Microcrystalline cellulose 80.00

1.00 4 Magnesium stearate 1.00

2.00 5 Croscarmellose sodium 
type A

2.00

mAnuFACturing direCtions

 1. Premix the active ingredient (equivalent to 5 mg of 
anhydrous free acid per tablet) with one-third quan-
tity of the microcrystalline cellulose and one-half 
the quantity of the anhydrous lactose in a ribbon 
blender for 5 minutes at 20 rpm.

 2. To the premix add the remaining two-thirds of the 
microcrystalline cellulose and the remaining one-
half of the anhydrous lactose. Blend for 10 minutes 
at 20 rpm.

 3. Add croscarmellose sodium to the blended powders 
in step 2 and mix for 5 minutes at 20 rpm.

 4. Add item 4 to the mixture after passing it through a 
90 mesh screen and blend for an additional 5 minutes 
at 20 rpm.

 5. Compress into 192 mg tablets, using a suitable punch.

AMINOSALICYLIC ACID TABLETS

Formulation: 5-Aminosalicylic acid (5-ASA), 73.3%; sodium 
chloride, 11.7%; povidone, 4.4%; alcohol SDA-3A, QS; lac-
tose, 8.8%; calcium stearate/sodium lauryl sulfate, 1.76%; 
sodium starch glycolate, 0.29%.

mAnuFACturing direCtions

 1. Mill sodium chloride through a Whistler mill, using 
a small slotted screen.

 2. Combine 5-ASA with the sodium chloride and mix 
for 5 minutes in a ribbon blender. Mill the powder 
blend through a FitzMill at high speed (1B band) and 
return to the ribbon blender.

 3. Add povidone/alcohol solution to the powder blend 
while the mixer is running to form a wet mass.

 4. Pass the wet mass through a FitzMill (1/2 in., per-
forated band) with hammers forward at high speed. 
Tray and dry the wet granulation for 16 hours at 
55°C. Pass the dried mixture through a FitzMill (2A 
band) with knives forward at medium speed.

 5. Place the resultant blend in a ribbon blender. Pass 
lactose, calcium stearate/sodium lauryl sulfate, and 
sodium starch glycolate through a 40 mesh screen.

 6. Add the screened powders to the ribbon blender and 
mix for 5 minutes.

 7. On a conventional tablet press, compress the fin-
ished granulation into 3/8 in. tablets, using standard 
concave tooling. The tablets should meet the target 
weight requirements, be about 0.175 in. thick, and 
have a hardness of 8 to 15 kPa and a friability of 
NMT 0.4%.

 8. Place 100 kg of compressed tablets into an Accela-
Cota pan and warmed to about 40°C exhaust 
temperature.

 9. Disperse 5 kg of Opadry Enteric (Colorcon, Inc.) in 
an alcohol (SDA-3A) and water mixture (composi-
tion of alcohol/water is 25.5 and 2.8 kg, respectively).

 10. Spray coat this solution on tablets using an air-atom-
ization system as follows: two spray guns at 35 psi 
each set to deliver about 60 g/min, maintaining an 
exhaust temperature of 35°C to 45°C. The coated 
tablets are dried in the Accela-Cota pan for 1 hour at 
35°C to 45°C.

 11. Polish the tablets in the pan, using 1 g powdered car-
nauba wax.
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AMIODARONE TABLETS (200 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

200.000 1 Amiodarone hydrochloride 200.000

86.000 2 Lactose monohydrate 86.000

27.500 3 Starch (maize) 27.500

8.500 4 Povidone (PVP K-30) 8.500

25.000 5 Starch (maize) 25.000

2.000 6 Magnesium stearate 2.000

1.000 7 Colloidal silicon dioxide 
(Aerosil 200)

1.000

— 8 Purified water 116.67

mAnuFACturing direCtions

Note: Avoid overmixing lubricants, because this reduces 
hardness.

 1. Sieving and dry mixing: Sift items 1, 3, and 2 through 
a 500 µm stainless steel sieve. Load into the mixer. 
Mix for 5 minutes at low speed.

 2. Preparation of binder
 a. Dissolve item 4 in 16.67 g of item 8 by using 

a stirrer at a slow speed in a stainless steel 
container.

 b. Pass item 5 through a 250 µm sieve.
 c. Make a homogeneous slurry of item 5 in 25.0 g 

of item 8 (30°C) in a stainless steel container. 
Ensure that it is free of lumps.

 d. Heat 75.0 g of item 8 to 90°C in a stainless steel 
container. Add the slurry from step 2. Stir until 
complete gelatinization occurs. Cool to 50°C.

 e. Add the solution from step 2 into step 3 and stir 
for 5 minutes.

 f. Check the quantity of the binder: theoretical 
weight, 150 g. Adjust the weight with purified 
water by mixing if required.

 3. Kneading
 a. Knead the powder in a mixer (Diosna) with the 

binder, while mixing at low speed over a period 
of 2 minutes. Scrape the sides and the blades. 
Mix and chop at low speed for 2 minutes.

 b. Check the end point of granulation. If required, 
add more purified water to get the end point. 
(The end point of the granulation is the point 
when the wet mass consists of few or no lumps 
of the granules.)

 c. Unload the wet granules in a stainless steel tray 
for drying.

 4. Drying
 a. Dry the wet granules at 550°C for 5 hours.

 b. Check the LOD: the limit is 1.0% to 1.5%. If 
required, dry further at 550°C for 1 hour. Check 
the LOD.

 c. Transfer the dried granules to a polyethylene 
bag.

 5. Grinding: Grind the dried granules through a 1.25 
mm sieve, using a granulator at medium speed. 
Collect in a polyethylene bag.

 6. Lubrication
 a. Sift items 6 and 7 through a 250 µm mesh in a 

stainless steel sieve. Collect in a polyethylene 
bag. Take approximately 66.67 g of granules 
from step 5 into the polyethylene bag. Mix man-
ually. Add into step 5. Mix for 1 minute.

 b. Store in a polyethylene bag.
 7. Compression and specifications: Compress the gran-

ules by using a rotary tableting machine, 10 mm 
round plain convex punch. (Weight of 10 tablets: 3.5 
g ± 3%.)

AMITRIPTYLINE TABLETS (50 MG), ELAVIL®

Elavil® (amitriptyline HCl) is supplied as 10, 25, 50, 75, 100, 
and 150 mg tablets and as a sterile solution for intramuscular 
use. Inactive ingredients in the tablets are as follows: calcium 
phosphate, cellulose, colloidal silicon dioxide, hydroxypropyl 
cellulose, hydroxypropyl methylcellulose, lactose, magnesium 
stearate, starch, stearic acid, talc, and titanium dioxide. The 
10 mg amitriptyline HCl tablets also contain FD&C Blue No. 
1. The 25 mg amitriptyline HCl tablets also contain D&C 
Yellow No. 10, FD&C Blue No. 1, and FD&C Yellow No. 
6. The 50 mg amitriptyline HCl tablets also contain D&C 
Yellow No. 10, FD&C Yellow No. 6, and iron oxide. The 75 
mg amitriptyline HCl tablets also contain FD&C Yellow No. 
6. The 100 mg amitriptyline HCl tablets also contain FD&C 
Blue No. 2 and FD&C Red No. 40. The 150 mg amitriptyline 
HCl tablets also contain FD&C Blue No. 2 and FD&C Yellow 
No. 6.

AMITRIPTYLINE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

50.00 1 Amitriptyline 50.00

20.00 2 Starch (maize) 20.00

20.00 3 Lactose monohydrate 20.00

15.00 4 Dicalcium phosphate 15.00

2.00 5 Magnesium stearate 2.00

3.00 6 Talc 3.00

20.00 7 Starch (maize) 20.00

— 8 Water, purified, ca 100 mL
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mAnuFACturing direCtions

 1. Sift items 1 to 4 through a 250 µm sieve and place in 
a suitable mixer.

 2. In a separate vessel, place item 2 and add item 8 
at 80°C. Mix until a good paste is formed. Cool to 
50°C.

 3. Add step 2 into step 1, and knead and chop until 
granules are formed without lumps.

 4. Spread the wet mass onto trays and dry in an oven at 
50°C for 15 hours to an LOD of not more than 1.5%.

 5. Pass the dried granules through an 18 mesh screen 
and transfer to a suitable blender.

 6. Pass item 5 though a 250 µm sieve and item 7 through 
a 500 µm sieve; add to step 5 and blend for 2 minutes.

 7. Compress into 130 mg tablets, using a suitable punch.
 8. Coat the tablet with an organic base coating. (See 

Appendix.)

AMLODIPINE BESYLATE TABLETS

Amlodipine besylate tablets are formulated as white tablets 
equivalent to 2.5, 5, and 10 mg of amlodipine for oral admin-
istration. In addition to the active ingredient, amlodipine 
besylate, each tablet contains the following inactive ingredi-
ents: microcrystalline cellulose, dibasic calcium phosphate 
anhydrous, sodium starch glycolate, and magnesium stearate.

AMLODIPINE BESYLATE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

0.50 1 (−)Amlodipine 0.50

183.00 2 Lactose anhydrous 183.00

15.00 3 Starch pregelatinized 15.00

1.50 4 Magnesium stearate 1.50

mAnuFACturing direCtions

 1. Sieve the active ingredient, (−)amlodipine, through a 
suitable sieve, and blend with lactose and pregelati-
nized maize starch.

 2. Add suitable volumes of purified water to granulate.
 3. After drying, screen the granules and blend with the 

magnesium stearate.
 4. Compress using 7 mm diameter punches to a total 

weight of 200 mg. Adjust the formula for other 
strengths with lactose (2.5 and 5.0 mg).

AMLODIPINE FREE BASE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

2.5 1 Amlodipine base 2.5

31.50 2 Calcium hydrogen 
phosphate anhydrate

31.50

62.05 3 Microcrystalline cellulose 62.05

2.00 4 Sodium starch glycolate 2.00

1.00 5 Magnesium stearate 1.00

mAnuFACturing direCtions

 1. Sieve amlodipine base through a 500 µm screen, and 
sieve other excipients through an 850 µm screen.

 2. Mix all excipients except magnesium stearate in a 
free fall mixer for 15 minutes at about 25 rpm.

 3. Add magnesium stearate and mix the powder blend 
for another 5 minutes at about 25 rpm. Compress 
into 2.5 mg and 10 mg tablets with total weight of 
100 and 400 mg, respectively.

AMLODIPINE MALEATE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

3.21 1 Amlodipine maleate 3.21

31.50 2 Calcium hydrogen 
phosphate anhydrous

31.50

62.05 3 Microcrystalline cellulose 62.05

2.00 4 Sodium starch glycolate 2.00

1.00 5 Magnesium stearate 1.00

mAnuFACturing direCtions

 1. Mill amlodipine maleate to a particle size of 10 to 20 
μm.

 2. Sieve amlodipine maleate is sieved through a 500 
μm screen and other excipients through an 850 μm 
screen.

 3. Mix all excipients except magnesium stearate in a 
free fall mixer for 15 minutes at about 25 rpm. Check 
value of pH at 20% aqueous slurry (should be around 
5.9).

 4. Add magnesium stearate and mix the powder blend 
for another 5 minutes at about 25 rpm.

 5. Compress tablets at approximately 100 mg to give 
2.5 mg strength and proportionally higher for 
amounts up to 10 mg per tablet.
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AMOXICILLIN AND CLAVULANATE 
POTASSIUM TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

500.00 1 Amoxicillin; use 
amoxicillin trihydrate 
compacted, with excess

587.50

125.00 2 Clavulanate; use 
clavulanate potassium 
with AvicelTM (1:1)

305.00

25.00 3 Sodium starch glycolate 25.00

30.00 4 Aerosil® 200 30.00

10.00 5 Sodium carmellose 10.00

10.00 6 Talc 10.00

5.00 7 Magnesium stearate 5.00

mAnuFACturing direCtions

 1. Dry item 1 at 45°C for 2 hours.
 2. Dry items 6, 7, 5, and 3 at 80°C for 4 hours.
 3. Sift items 1 to 7 through a 40 mesh screen, place in a 

drum mixer, and mix for 30 minutes.
 4. Slug the mixture in step 3 using 16 mm punches and 

a hardness of 6 to 7 kPa.
 5. Break the slugs by passing through 2.5 mm mesh 

sieves on a mill.
 6. Transfer the comminuted slugs to a blender and add 

items 6 and 7 for 15 minutes.
 7. Compress using 19 × 9 mm punches.
 8. Coat the tablets with HPMC organic coating. (See 

Appendix.)

AMOXICILLIN FAST-DISINTEGRATING TABLETS

 1. Mix 970 g of cefaclor (as monohydrate) and 30 g 
of microcrystalline cellulose and sodium carboxy-
methyl cellulose (AvicelTM RC591) for 5 minutes in a 
planetary mixer.

 2. Gradually, add about 320 mL of water to this blend, 
and continue mixing for another 5 minutes.

 3. Dry the wet granulate in a fluidized bed dryer at an 
air inlet temperature of 50°C and subsequently sieve 
through a 1.00 and a 0.630 mm screen, respectively.

 4. Mix 864 g of the granulate obtained in step 3 with 
98 g of a mixture of microcrystalline cellulose and 
cross-linked polyvinylpyrrolidone (1:1), flavors, and 
sweetening agents in a TURBULA mixer for 10 
minutes.

 5. After a lubricant is added, continue mixing for 
another 3 minutes, and compress the mixture into 
tablets with a mean weight of 625 mg. Friability, 
<0.01%; hardness, 6.9 kPa; disintegration time, 22 
seconds.

AMOXICILLIN AND POTASSIUM 
CLAVULANATE TABLETS (250 MG/62.5 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

250.00 1 Amoxicillin; use 
amoxicillin trihydrate

293.75

62.50 2 Clavulanic acid; use 
potassium clavulanate 
with AvicelTM (1:1)

152.500

23.00 3 Polyplasdone XL, dried 23.00

23.00 4 Syloid AL1 23.00

4.50 5 Magnesium stearate 4.50

450.00 6 Microcrystalline cellulose 450.00

mAnuFACturing direCtions

 1. Polyplasdone XL, dried, is present as a disintegrant. 
Syloid AL1 is a desiccant used to prevent hydrolytic 
degradation of the actives. Magnesium stearate is 
present as a lubricant. Microcrystalline cellulose is 
a tablet binder and disintegrant.

 2. Mill amoxicillin trihydrate, using a swing hammer 
mill at fast speed through a 0.063 in. screen, with 
knives forward.

 3. Mix the milled amoxycillin trihydrate with potas-
sium clavulanate, polyplasdone, Syloid AL1, part 
of magnesium stearate, and part of microcrystalline 
cellulose.

 4. Slug the blend from step 3, or use a roller compactor.
 5. Mill the compacts or flake from step 4 through a 

swing hammer mill at medium speed, with knives 
forward, and fitted with a 0.063 in. screen.

 6. Blend granules with remaining magnesium stearate 
and remaining microcrystalline cellulose.

 7. Compress to a core weight of 450 mg and a hardness 
of 15 to 20 kPa.

 8. Provide a film subcoating with an aqueous sus-
pension of hydroxypropyl methylcellulose, further 
coated with a Eudragit enteric coating, and finally, 
with a further overcoating of hydroxypropyl methyl-
cellulose. (See Appendix.)

AMOXICILLIN TABLETS (250 MG/500 
MG/1 G), ACID TRIHYDRATE

Tablets: each tablet contains 500 or 875 mg of amoxicillin 
as the trihydrate. Each film-coated, capsule-shaped, pink 
tablet is embossed with AMOXIL, centered over 500 or 875, 
respectively. The 875 mg tablet is scored on the reverse side. 
The inactive ingredients are colloidal silicon dioxide, cro-
spovidone, FD&C Red No. 30 Aluminum Lake, hydroxypro-
pyl methylcellulose, magnesium stearate, microcrystalline 



238 Handbook of Pharmaceutical Manufacturing Formulations, 3e: Volume 1 

cellulose, polyethylene glycol, sodium starch glycolate, and 
titanium dioxide.

Chewable tablets: each cherry-/banana-/peppermint-fla-
vored tablet contains 125, 200, 250, or 400 mg of amoxicillin 
as the trihydrate. The 125 and 250 mg pink oval tablets are 
imprinted with the product name AMOXIL on one side and 
125 or 250 on the other side. The inactive ingredients are cit-
ric acid, cornstarch, FD&C Red No. 40, flavorings, glycine, 
mannitol, magnesium stearate, saccharin sodium, silica gel, 
and sucrose. Each 125 mg chewable tablet contains 0.0019 
mEq (0.044 mg) of sodium; the 250 mg chewable tablet con-
tains 0.0037 mEq (0.085 mg) of sodium. Each 200 mg chew-
able tablet contains 0.0005 mEq (0.0107 mg) of sodium; the 
400 mg chewable tablet contains 0.0009 mEq (0.0215 mg) 
of sodium. The 200 and 400 mg pale pink, round tablets are 
imprinted with the product name AMOXIL and 200 or 400 
along the edge of one side. The inactive ingredients are aspar-
tame, crospovidone, FD&C Red No. 40 Aluminum Lake, fla-
voring, magnesium stearate, and mannitol.

AMOXICILLIN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

250.00 1 Amoxicillin (871 mcg/mg 
activity)a

287.00

28.50 2 Cellulose microcrystalline 
NC (AvicelTM PH 101)

28.50

20.00 3 Povidone K 29–32 20.00

QS 4 Alcohol 190 proof, 
approximately

70.00 mL

3.50 5 Magnesium stearate 3.50

a Adjust according to potency. Adjust the tablet size as given in the following 
to yield 1 g, 500 mg, and 250 mg tablets.

mAnuFACturing direCtions

Caution: Handle with extreme care. Protect face and hands, 
because some individuals may be sensitive, and reactions may 
occur.

 1. Granulation
 a. Pass amoxicillin through a 595-Hm aperture 

screen using a FitzMill, with knives forward, at 
medium speed.

 b. Place the following ingredients in a suitable 
mixer: cellulose microcrystalline, sodium starch 
glycolate, and milled amoxicillin. Mix for 30 
minutes.

 c. Add 100 g of alcohol and mix for an additional 
15 minutes.

 d. Dissolve povidone in approximately 150 g of 
alcohol. Add povidone solution to the mixture 

from step 3, with continuous mixing. Mix for 
15 minutes until a suitable granulating mass is 
obtained. If necessary, add more alcohol.

 e. Pass the wet mass through a 4.76 mm aperture 
screen.

 f. Spread the wet granulation onto trays. Oven dry 
at 38°C or until the LOD is 2% to 3.5% (vacuum 
60°C, 3 hours).

 g. Pass the dry granulation through a 1.2 mm aper-
ture screen in an oscillating granulator.

 2. Lubrication
 a. Load half of the amount of dried granulation 

into a suitable mixer. Pass magnesium stearate 
through a 500-Hm aperture screen and add to 
the mixer. Mix for 10 minutes.

 b. Add the balance of granulation and mix for an 
additional 5 minutes.

 c. Fill into polyethylene-lined drums.
 3. Compression
 a. Compress into 1 g tablets, using 20 × 9 mm 

bisected ovaloid punches (thickness 9.6–10.6 
mm; hardness not less than 15 kPa).

 b. Compress into 500 mg tablets, using 18 × 8.5 
mm ovaloid punches (thickness is 6.5–6.7 mm; 
hardness is 12–18 kPa).

 c. Compress into 250 mg tablets, using 10.3 mm 
diameter punches (thickness is 5.1–5.3 mm; 
hardness is 12 kPa).

AMOXICILLIN TRIHYDRATE AND 
CLAVULANATE POTASSIUM TABLETS 
(500 MG/125 MG) AUGMENTIN

Each Augmentin tablet contains 0.63 mEq of potassium. 
Each 125 mg chewable tablet and each 5 mL of reconstituted 
Augmentin 125 mg/5 mL oral suspension contain 0.16 mEq 
of potassium. Each 250 mg chewable tablet and each 5 mL 
of reconstituted Augmentin 250 mg/5 mL oral suspension 
contain 0.32 mEq of potassium. Each 200 mg chewable tab-
let and each 5 mL of reconstituted Augmentin 200 mg/5 mL 
oral suspension contain 0.14 mEq of potassium. Each 400 mg 
chewable tablet and each 5 mL of reconstituted Augmentin 
400 mg/5 mL oral suspension contain 0.29 mEq of potassium.

Inactive ingredients:

Chewable tablets—colloidal silicon dioxide, flavor-
ings, magnesium stearate, mannitol, and one or more 
of the following: aspartame, D&C Yellow No. 10, 
FD&C Red No. 40, glycine, sodium saccharin, and 
succinic acid.

Tablets—colloidal silicon dioxide, hydroxypropyl 
methylcellulose, magnesium stearate, microcrystal-
line cellulose, polyethylene glycol, sodium starch 
glycolate, and titanium dioxide.
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AMPHETAMINE SALTS TABLETS

This is a single-entity amphetamine product combining the 
neutral sulfate salts of dextroamphetamine and amphetamine, 
with the dextroisomer of amphetamine saccharate, and D,L-
amphetamine aspartate.

Each Tablet Contains 5 mg 10 mg 20 mg 30 mg

Dextroamphetamine saccharate 1.25 mg 2.5 mg 5 mg 7.5 mg

Amphetamine aspartate 1.25 mg 2.5 mg 5 mg 7.5 mg

Dextroamphetamine sulfate 1.25 mg 2.5 mg 5 mg 7.5 mg

Amphetamine sulfate 1.25 mg 2.5 mg 5 mg 7.5 mg

Total amphetamine base equivalence 3.13 mg 6.3 mg 12.6 mg 18.8 mg

Inactive ingredients: sucrose, lactose, cornstarch, acacia, and 
magnesium stearate.

AMPICILLIN TABLETS (250 MG)

Formulation: Ampicillin trihydrate, 250 g; Ludipress®, 250 g; 
magnesium stearate, 10 g.

mAnuFACturing direCtions

 1. Mix all components, pass through a sieve, and press 
with low-compression force at 500 mg.

APOMORPHINE AND NICOTINE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

4.00 1 Apomorphine 
hydrochloride

4.00

1.00 2 Nicotine base 1.00

4.00 3 Acesulfame-K 4.00

37.50 4 Microcrystalline cellulose 37.50

2.50 5 Peppermint flavor 2.50

2.00 6 Chocolate natural flavor 2.00

3.00 7 Citric acid 3.00

13.00 8 Hydroxypropyl 
methylcellulose

13.00

80.00 9 Mannitol 80.00

3.00 10 Magnesium stearate 3.00

mAnuFACturing direCtions

 1. Pass all ingredients through a 35 mesh screen (sieve 
opening of about 0.51 mm) to ensure granulation.

 2. Prepare a solution containing apomorphine HCl, cit-
ric acid, half the acesulfame-K, half the peppermint 
flavor, and half the chocolate flavor by dissolving the 
ingredients into a mixture of equal volumes of puri-
fied water and ethanol, USP.

 3. Mix the solution until clear and then absorbed into 
the listed amount of microcrystalline cellulose 
(AvicelTM 302).

 4. Mix the resulting wet mass, labeled “part A,” in a 
porcelain dish at room temperature (20°C) for 30 
minutes, and then partially dry to obtain a solid 
mass.

 5. Next, granulate the mass by screening through a 
50 mesh (ASTM) (sieve opening of about 0.297 
mm) stainless steel screen. Dry the wet granules at 
about 60°C to 70°C for about 1 to 1.5 hours. Pass the 
resulting dried granules through a 35 mesh screen 
(sieve opening of about 0.51 mm).

 6. Separately, add nicotine to and blend with all the 
remaining ingredients except for the magnesium 
stearate. More specifically, add nicotine to the sec-
ond half of the acesulfame-K, half the peppermint 
flavor, half the chocolate flavor, the hydroxypropyl 
methylcellulose (Methocel E4M, premium), and the 
mannitol.

 7. The resulting blend is labeled “part B.” Combine 
parts A and B and mix for about 5 minutes in a 
V-shaped blender. Next, add magnesium stearate 
to the blender and blend continuously for about 2 
minutes.

 8. Remove the final mix from the blender and compress 
into 150 mg tablets.

APOMORPHINE AND 
PROCHLORPERAZINE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

4.00 1 Apomorphine 
hydrochloride

4.00

5.00 2 Prochlorperazine 
hydrochloride

5.00

4.00 3 Acesulfame-K 4.00

37.50 4 Microcrystalline cellulose 37.50

2.50 5 Peppermint flavor 2.50

2.00 6 Chocolate natural flavor 2.00

3.00 7 Citric acid 3.00

10.00 8 Hydroxypropyl 
methylcellulose

10.00

80.00 9 Mannitol 80.00

3.00 10 Magnesium stearate 3.00

mAnuFACturing direCtions

 1. Pass all ingredients through a 35 mesh screen (sieve 
opening of about 0.51 mm) to ensure granulation.

 2. Prepare a solution containing prochlorperazine 
HCl, citric acid, half the acesulfame-K, half the 
peppermint flavor, and half the chocolate flavor by 



240 Handbook of Pharmaceutical Manufacturing Formulations, 3e: Volume 1 

dissolving the ingredients into a mixture of equal 
volumes of purified water and ethanol, USP.

 3. Mix the solution until clear and then absorb into 
the listed amount of microcrystalline cellulose 
(AvicelTM 302).

 4. Mix the resulting wet mass, labeled “part A,” in a 
porcelain dish at room temperature (20°C) for 30 
minutes and then partially dry to obtain a solid mass.

 5. Next, granulate the mass by screening through a 
50 mesh (sieve opening of about 0.297 mm) stain-
less steel screen. Dry the wet granules at about 60°C 
to 70°C for about 1 to 1.5 hours. Pass the resulting 
dried granules through a 35 mesh screen (sieve open-
ing of about 0.51 mm).

 6. Separately, add nicotine to and blend with all the 
remaining ingredients except for magnesium stea-
rate. More specifically, add nicotine to the second 
half of the acesulfame-K, half the peppermint fla-
vor, half the chocolate flavor, the hydroxypropyl 
methylcellulose (Methocel E4M, premium), and the 
mannitol.

 7. The resulting blend is labeled “part B.” Combine 
parts A and B and mix for about 5 minutes in a 
V-shaped blender. Next, add magnesium stearate 
to the blender, and continue blending for about 2 
minutes.

 8. Remove the final mix from the blender and compress 
into 150 mg tablets.

ASPARAGUS EXTRACT + PARSLEY EXTRACT 
TABLETS (200 MG + 200 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

200.00 1 Asparagus extract powder 200.00

200.00 2 Parsley extract powder 200.00

200.00 3 Sorbitol crystalline 200.00

20.00 4 Kollidon® VA 64 20.00

10.00 5 Kollidon® CL 10.00

4.00 6 Magnesium stearate 4.00

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve and 
mix.

 2. Press to tablets with low-compression force at 636 mg.

ASPARTAME EFFERVESCENT TABLETS (20 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

00.00 1 Aspartame 20.00

10.40 2 Sorbitol crystalline 10.40

14.30 3 Tartaric acid powder 14.30

18.70 4 Sodium carbonate 18.70

1.70 5 Kollidon® 25 1.70

1.10 6 PEG 6000 powder 1.10

mAnuFACturing direCtions

 1. Mix all components and pass through a 0.5 mm 
sieve.

 2. Press to tablets at 66 mg.

ASPARTAME TABLETS (25 MG), DC

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

27.00 1 Aspartame 27.00

76.00 2 Ludipress® 76.00

12.00 3 Kollidon® CL 12.00

1.00 4 Magnesium stearate 1.00

3.00 5 Lutrol F68 3.00

mAnuFACturing direCtions

 1. Mix all components and pass through a 0.8 mm 
sieve.

 2. Press to tablets with low-compression force at 120 mg.

ASPARTAME TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

20.00 1 Aspartame 20.00

4.00 2 Cellulose (microcrystalline) 
(AvicelTM PH101), NF

4.00

4.00 3 Sodium starch glycolate (pH 
5.5–7.5), NF International

4.00

0.50 4 Silicon dioxide (colloidal) 0.50

0.50 5 Povidone (PVP K-29–32), USP 0.50

14.00 6 Anhydrous alcohol (isopropyl, 
refined), USP

~14.00

34.00 7 Lactose (granulated) 34.00

4.00 8 Leucine, USP 4.00

3.00 9 Sodium benzoate (powder), NF 3.00
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mAnuFACturing direCtions

 1. Place aspartame, cellulose microcrystalline, sodium 
starch glycolate, silicon dioxide, and povidone in a 
suitable mixer.

 2. Blend for 20 minutes or until uniform.
 3. While mixing, slowly add isopropyl alcohol to 

blended powders until a suitable granulating mass is 
obtained. Avoid overwetting.

 4. Pass wet mass through a 2.38 mm screen on an oscil-
lating granulator and spread onto paper-lined trays.

 5. Oven dry at 45°C to 50°C until LOD is NMT 1.2%.
 6. Pass dried granulation through an 840-Hm screen on 

an oscillating granulator.
 7. Load dried granulation into a suitable mixer.
 8. Add granulated lactose, leucine, and sodium benzo-

ate, and blend for ~10 minutes.
 9. Discharge into polyethylene-lined drums.
 10. Compress tablets in a low-humidity area not to 

exceed 40% relative humidity at 23°C.
 11. Compress, using 7/32 in. concave punches, to the fol-

lowing specifications: weight of 10 tablets is 0.7 g; 
thickness of a tablet is 2.9 to 3.3 mm.

ASPARTAME TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

25 1 Aspartame 25

25 2 Dibasic calcium phosphate 25

3 3 Kollidon® VA 64 3

10 4 Water 10

3 5 Kollidon® CL 3

3 6 PEG-6000 (powder) 3

mAnuFACturing direCtions

 1. Granulate mixture of items 1 to 3 with items 4 and 5.
 2. Pass through a 0.8 mm sieve and mix with item 6.
 3. Press to tablets (60 mg in weight) with a 5 mm bipla-

nar shape.

ASPARTAME TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

25.00 1 Aspartame 27.00

76.00 2 Ludipress® 76.00

12.00 3 Kollidon® CL 12.00

1.00 4 Magnesium stearate 1.00

3.00 5 Lutrol F 68 3.00

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press to tablets with low-compression force.

 2. Each 8 mm biplanar tablet has an average weight of 
120 mg.

ASPARTAME TABLETS, EFFERVESCENT

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

20.00 1 Aspartame 20.00

10.40 2 Sorbitol (crystalline) 10.40

14.30 3 Tartaric acid (powder) 14.30

18.70 4 Sodium bicarbonate 18.70

1.70 5 Kollidon® 25 1.70

1.10 6 PEG-6000 (powder) 1.10

mAnuFACturing direCtions

 1. Mix all items, pass through a 0.5 mm sieve, and 
press to tablets.

 2. Each 6 mm biplanar tablet has an average weight of 
66 mg.

ASPIRIN, ACETAMINOPHEN, 
AND CAFFEINE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

225.00 1 Aspirin (40 mesh) 225.00

250.00 2 Acetaminophen (20 mesh) 250.00

30.00 3 Caffeine (granular) 30.00

100.00 4 Cellulose (microcrystalline) 
(AvicelTM PH-102)

100.00

45.00 5 Anhydrous lactose 45.00

10.00 6 Croscarmellose sodium 
(Ac-Di-Sol)

10.00

5.00 7 Fumed silica 5.00

10.00 8 Stearic acid 10.00

mAnuFACturing direCtions

 1. Mix items 1 to 6 in a suitable blender.
 2. Pass the mixture through a mill, using a 12 mesh 

screen with knives forward.
 3. Add items 7 and 8, and blend the milled mixture for 

20 minutes in a V-blender.
 4. Compress to tablet weight of 675 mg.
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ASPIRIN, ACETAMINOPHEN, CAFFEINE, 
AND SALICYLAMIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

200.00 1 Aspirin (40 mesh) 200.00

100.00 2 Salicylamide 100.00

100.00 3 Acetaminophen (40 mesh) 100.00

60.00 4 Caffeine (Granular) 60.00

150.00 5 Cellulose (microcrystalline) 
(AvicelTM PH101)

150.00

13.00 6 Stearic acid, USP 13.00

3.00 7 Fumed silica 3.00

mAnuFACturing direCtions

 1. Screen all ingredients through a 20 mesh sieve.
 2. Blend all the ingredients in a V-blender for 20 

minutes.
 3. Compress into 615 mg tablets, using 5/8 in. tooling.

ASPIRIN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

325.00 1 Aspirin 325.00

25.52 2 Starch 1500 25.52

21.33 3 Microcrystalline cellulose 
(50 μm)

21.33

6.33 4 Powdered cellulose 6.33

mAnuFACturing direCtions

 1. Blend in a twin-shell blender.
 2. Compress into 378.00 mg tablets.

ATENOLOL TABLETS

Formulation: Atenolol, 100.00 mg; citric acid (anhydrous), 
4.00 mg; microcrystalline cellulose, 169.00 mg; sodium 
starch glycolate, 3.00 mg; magnesium stearate, 4.00 mg. Total 
280.00 mg.

mAnuFACturing direCtions

 1. Dissolve citric acid in purified water to provide a 
20% citric acid solution.

 2. Granulate atenolol with this solution in a planetary 
mixer, and dry the resultant granules in a tray dryer 
to less than 3% by weight loss on drying.

 3. Hammer mill the atenolol/citric acid premixture and 
blend with the other excipients. Compress this mate-
rial into 280 mg tablets.

ATENOLOL TABLETS (50 MG/100 
MG), TENORMIN

Tenormin is available as 25, 50, and 100 mg tablets for oral 
administration. The inactive ingredients are magnesium stea-
rate, microcrystalline cellulose, povidone, and sodium starch 
glycolate.

ATENOLOL TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

50.00 1 Atenolol 50.00

87.50 2 Magnesium carbonate 
heavy

87.50

29.70 3 Starch (corn) 29.70

3.30 4 Sodium lauryl sulfate 3.30

30.00 5 Starch (corn) 30.00

2.00 6 Gelatin 2.00

5.00 7 Magnesium stearate 5.00

QS 8 Purified water QS

Note: This formula is used for both 50 and 100 mg strengths; see following 
for fill weights to obtain the correct strengths.

mAnuFACturing direCtions

 1. Massing
 a. Mix starch (item 5) with approximately 27.3 mL 

of purified water (item 8) in a glass or stainless 
steel vessel, avoiding the formation of lumps.

 b. Boil the remaining 52.8 mL of purified water 
(item 8), and add the mix from step 1 with con-
tinuous stirring until a gel is formed. Further 
heat may be necessary. (Note: A mix tempera-
ture greater than 95°C must be exceeded before 
a gel is formed.)

 c. Pass gelatin through a 1.59 mm aperture, add 
water at 50°C, dissolve, and add to step 2.

 d. Add sodium lauryl sulfate to step c without 
excessively mixing (to avoid foaming).

 e. Mill the atenolol through a 1.59 mm aperture 
screen at medium speed with knives forward, 
then load into a suitable mixer.

 f. Pass magnesium carbonate heavy, starch (corn) 
(item 3) through a 1.00 mm aperture stainless 
screen, and add to the mixer. Mix at 60 rpm for 
10 minutes.
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 g. Pass the mixed powders from step f through a 1 
mm aperture stainless steel screen, and return to 
the mixer.

 h. Add, in one load, the starch and gelatin and 
sodium lauryl sulfate gel from step d at 70°C to 
80°C, and mix for 5 minutes at 60 rpm.

 i. Stop the mixer and inspect the mass. Add the 
extra 6.88 mL of purified water (item 8) at 50°C 
to complete the granulation while mixing. Mix 
for a further 5 minutes at 60 rpm.

 2. Drying/granulation: Proceed to step a or b.
 a. Oven drying
 i. Pass the wet mass through a granulator fit-

ted with a 4.76 mm aperture stainless steel 
screen. Collect the granules on paper-lined 
trays.

 ii. Dry the granules in a hot air oven at 60°C 
(not more than 65°C). After 1 hour of dry-
ing, pass the granules through a granulator 
fitted with a 2.38 mm aperture stainless steel 
screen. Collect the granules on paper-lined 
trays and return to the hot air oven at 60°C.

 b. Fluid-bed drying
 i. Pass the wet mass through a granulator fit-

ted with a 4.76 mm aperture stainless steel 
screen into the fluid-bed dryer bowl.

 ii. Dry the granules in the fluid-bed dryer at 
60°C for 30 minutes, turning over after 15 
minutes. Then, pass the granules through a 
granulator fitted with a 2.38 mm aperture 
stainless steel screen, and then return to the 
fluid-bed dryer bowl with the air inlet and 
outlet fully open. Proceed to step c in the 
preceding list.

 c. Continue drying the granules until the LOD is 
between 1.5% and 2%.

 d. Pass the dried granules through a granulator fit-
ted with a 1 mm aperture stainless steel screen. 
Collect the granules in a polyethylene-lined 
drum, and close securely.

 3. Lubrication
 a. Place the dried granules from step 2 (“drying/

granulation”) in a suitable blender.
 b. Add magnesium stearate and the remainder of 

the starch via a 0.6 mm aperture stainless steel 
screen, and mix for 25 minutes.

 c. Transfer to a polyethylene-lined drum and close 
securely until ready for compression.

 4. Compression: Compress on a suitable tablet machine 
using round punches—weight of 10 tablets is 2.075 
g for 50 mg strength and 4.15 g for 100 mg strength; 
hardness more than 5 kPa; disintegration time not 
more than 15 minutes.

 5. Coating: Use either organic coating or aqueous 
Methocel as needed. Follow with a clear gloss.

ATENOLOL TABLETS (90 MG)

Formulation: Atenolol (Stober), 93.0 g; Ludipress®, 287.0 g; 
Kollidon® CL, 52.0 g; magnesium stearate, 2.2 g; Aerosil® 
200, 0.9 g.

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press to tablets with low-compression force at 
436 mg.

ATORVASTATIN TABLETS (10 MG/20 MG), 
ATORVASTATIN CALCIUM LIPITOR

Lipitor tablets for oral administration contain 10, 20, or 40 
mg of atorvastatin and the following inactive ingredients: 
calcium carbonate, USP; candelilla wax, Food & Chemicals 
Codex (FCC); croscarmellose sodium, NF; hydroxypropyl 
cellulose, NF; lactose monohydrate, NF; magnesium stearate, 
NF; microcrystalline cellulose, NF; Opadry White YS-1-7040 
(hydroxypropyl methylcellulose, polyethylene glycol, talc, 
titanium dioxide); polysorbate 80; and simethicone emulsion.

ATORVASTATIN CALCIUM TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Atorvastatin; use 
atorvastatin calcium 
trihydrate

10.00 

36.00 2 Calcium carbonate 36.00

65.00 3 Lactose monohydrate 65.00

30.00 4 Microcrystalline cellulose 
(AvicelTM PH 102)

30.00

3.00 5 Polyvinylpyrrolidone 
(Povidone K-30)

3.00

0.40 6 Polysorbate 80 (Tween 80) 0.40

4.00 7 Croscarmellose sodium 
(Ac-Di-Sol)

4.00

0.60 8 Magnesium stearate 0.60

— 9 Purified water QS

mAnuFACturing direCtions

 1. Sift atorvastatin calcium trihydrate, calcium car-
bonate, lactose monohydrate, and AvicelTM PH 102 
through a 0.500 mm stainless steel sieve.

 2. Dissolve PVP K-30 and Polysorbate-80 in purified 
water (50°C) by slow stirring until it becomes clear. 
Cool the solution to 30°C. This is the granulating 
solution.
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 3. Knead the powder mix with granulating solution to 
get the desired granules.

 4. Dry the granules to a targeted LOD of 2%.
 5. Pass the dried granules through a 16 mesh screen.
 6. Sift Ac-Di-Sol and magnesium stearate through 

0.500 mm.
 7. Load the ground granules from step 5 and the pow-

der mix from step 6 into a suitable blender. Blend for 
1 minute.

 8. Compress into 150 mg tablets, using 12 mm punches. 
For 20 mg strength, compress 300 mg in 15 mm 
punches.

 9. Prepare a hypromellose and polyethylene glycol 
4000 solution in the mixture of purified water and 
ethanol 95%. Keep overnight for complete gelation. 
(See Appendix.)

 10. Add talc and titanium dioxide into step 9, and 
homogenize for a uniform coating dispersion.

 11. Coat the tablets using the coating dispersion Accel-
Cota to a targeted weight.

ATTAPULGITE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

475.00 1 Attapulgite (regular) 475.00

275.00 2 Attapulgite (colloidal) 275.00

12.00 3 PVPK30 12.00

7.00 4 Ac-Di-Sol 7.00

15.00 5 Kollidon® CL 15.00

30.00 6 Sucrose 30.00

50.00 7 Klucel® EF 50.00

40.00 8 Sucrose 40.00

35.00 9 Ac-Di-Sol 35.00

25.00 10 Kollidon® CL 25.00

14.00 11 Talc (fine powder) 14.00

5.00 12 Pectin 5.00

7.00 13 Glyceryl behenate 7.00

5.00 14 Aerosil® 200 5.00

5.00 15 Magnesium stearate 5.00

— 16 Purified water 32.00

— 17 Ethanol (95%) 23.00

mAnuFACturing direCtions

Caution: Use face-mask, hand gloves, and clean uniform. 
Avoid dust and inhalation of powder.

 1. Dissolve sucrose (item 6) in purified water by using 
an appropriate stirrer at slow speed in a stainless 
steel container.

 2. Dissolve Klucel® EF in the ethanol by using an 
appropriate stirrer at slow speed in stainless steel 
container.

 3. Mix the contents of steps 1 and 2 in a stainless steel 
drum by using an appropriate stirrer at slow speed.

 4. Take item 8 (sucrose) and pass through a FitzMill 
using sieve number 24250 (impact forward, high 
speed). Collect the sieved contents in a stainless steel 
drum.

 5. Add items 1 to 5 and sift the material through a 500 
µm sieve using a Russell sifter.

 6. Mix for 3 minutes.
 7. Add the binding solution prepared earlier at a speed 

of 6 to 8 kg/min to the dry powder in an appropriate 
mixer at slow speed. After addition, scrape sides and 
blades, and then mix and chop further for 1 minute 
at slow speed. Check for satisfactory wet mass. Add 
additional purified water, if required, to obtain satis-
factory wet mass.

 8. Spread the granules onto stainless steel trays to a 
thickness of 1/4th of the tray thickness and load the 
trays on the trolley.

 9. Load the trolleys into the oven and dry the granules 
at 55°C for 16 hours.

 10. After 4 hours of drying, stir the granules on the trays 
and change the position of the trays for uniform 
drying.

 11. Check the LOD of dried granules (limit: 2.5–3.5%).
 12. The LOD should be strictly maintained; other-

wise, tablet hardness and friability are affected. If 
required, dry further to obtain the desired LOD.

 13. Grind the dried granules first using a 2.5 mm sieve 
and then with a 1.25 mm sieve.

 14. Load the ground material into a double-cone blender.
 15. Sift items 9, 10, 12, and 14 through a 500 µm sieve 

and add mixture to the double-cone blender.
 16. Mix for 5 minutes.
 17. Sift items 11, 13, and 15 through a 250 µm sieve and 

collect in a polyethylene bag.
 18. Add about 2 to 3 kg bulk granules from earlier step, 

mix, and add to the double-cone blender.
 19. Mix for 1 minute.
 20. Compress the granules using an 18 × 8 mm, oblong, 

capsule-shaped, parallel, concave, plain punch for a 
1- g tablet weight of hardness 12 to 18 kPa.

 21. Coat the tablets using one of the HPMC coating solu-
tions (see Appendix).

AZITHROMYCIN CHEWABLE TABLETS

Formulation: Azithromycin dihydrate (1619.870 g, 60% of 
total composition), FD&C Red No. 40 (1.125 g), magnesium 
oxide (309.757 g, 11.5% of total composition), calcium glu-
conate (46.4160 mg, 1.7% of total composition), and sodium 
starch glycolate (139.248 g) are combined in an eight-quart 
V-blender and blended for 30 minutes.
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mAnuFACturing direCtions

 1. Pass the blend through a Fitzpatrick JT Comminutor 
fitted with a #0 plate (0.027 in. opening) at medium 
speed with the hammers forward.

 2. Return the mixture to the blender and blend for an 
additional 30 minutes. Transfer the blend to an eight-
quart Hobart Planetary Mixer (Model C-100) and 
mix at slow (#1) setting.

 3. During mixing, wet mass the mixture by adding 50 
g of hydroxypropyl cellulose solution (prepared by 
adding 45 g of hydroxypropyl cellulose to 405 g of 
warm (60°C) water with stirring). Add water (108 g), 
and mix the mixture for 10 minutes. Add an addi-
tional 85 g of water to the granulation to achieve the 
end point.

 4. Continue the mixer at the slow setting for an addi-
tional 5 minutes to granulate the mass. Transfer the 
wet mixture to a polyethylene-lined tray and heat at 
50°C in a forced air oven overnight (16 hours).

 5. Pass the dried mass through a Fitzpatrick JT 
Comminutor fitted with a #2A plate (0.093- in. open-
ing) at slow speed with the knives forward.

 6. Transfer the granulation to an eight-quart V-blender, 
add flavors, and blend the flavored granulation for 30 
minutes.

 7. Add magnesium stearate (45 g), and blend the mix-
ture for 5 minutes. Compress the mixture into tablets 
to achieve a final tablet weight of 750 mg.

AZITHROMYCIN DIHYDRATE TABLETS (600 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

630.00 1 Azithromycin dihydrate 
equivalent to azithromycin 
600 mg

630.00

107.25 2 Dibasic calcium phosphate 
anhydrous, DC grade

107.25

50.00 3 Pregelatinized starch 50.00

35.00 4 Sodium croscarmellose 35.00

12.75 5 Sodium lauryl sulfate 12.75

15.00 6 Magnesium stearate 15.00

16.00 7 Hypromellose 16.00

5.00 8 Triacetin 5.00

7.00 9 Lactose 7.00

2.00 10 Titanium dioxide 2.00

— 11 Water, purified 200.00

mAnuFACturing direCtions

 1. Pass item 1 and 75% of item 5 (=9.5 g) through 0.5 
mm sieve and place in a tumbler. Mix for 5 minutes.

 2. Pass item 2, item 3, and 70% of item 4 (=24.5 g) 
through 0.5 mm sieve and add to step 1.

 3. Mix the contents of step 1 for 10 minutes, using 
tumbler.

 4. Pass 50% of item 6 (=7.5 g) through 0.250 mm sieve 
and add to step 3.

 5. Mix the contents of step 4 for 2 minutes.
 6. Slug the granules of step 5 with a suitable punch 

(18.0 mm, round).
 7. Grind the slug into granules with 1.25 mm sieve fol-

lowed by 3 mm sieve.
 8. Place the granules of step 7 in a tumbler.
 9. Pass the remaining quantity of item 5 and item 4 

through 0.5 mm sieve and add to step 8.
 10. Mix the contents of step 9 for 5 minutes.
 11. Pass the remaining quantity of step 6 through 0.250 

mm sieve and add to step 10.
 12. Mix the contents of step 11 for 2 minutes.
 13. Compress into 850 mg tablets, using a suitable punch 

(19.5 mm × 9.5 mm, oblong).
 14. Place item 11 in a stainless steel vessel. Add item 

7 slowly to the vortex while stirring. Stir till lumps 
dissolved. Homogenize for 5 minutes. Keep for 3 to 
4 hours for saturation of hypromellose.

 15. Add items 8 through 10 to step 14 with stirring. Stir 
for 10 minutes. Homogenize for 5 minutes. Pass 
the coating dispersion through 180 mm sieve (if 
required).

 16. Load core tablets from step 13 in coating pan and 
apply coating dispersion from step 15 to get 2.75% to 
3.25% weight gain.

AZITHROMYCIN TABLETS (250 MG), ZITHROMAX

Zithromax is supplied for oral administration as film-coated, 
modified capsule-shaped tablets containing azithromycin 
dihydrate equivalent to 250 mg of azithromycin and the 
following inactive ingredients: dibasic calcium phosphate 
anhydrous, pregelatinized starch, sodium croscarmellose, 
magnesium stearate, sodium lauryl sulfate, hydroxypropyl 
methylcellulose, lactose, titanium dioxide, triacetin, and D&C 
Red No. 30 Aluminum Lake.

AZITHROMYCIN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

250.00 1 Azithromycin, 5% excess 262.50

22.50 2 Microcrystalline cellulose 22.50

5.00 3 Sodium carmellose 5.00

10.00 4 Starch (maize) 10.00

3.50 5 Talc 3.50

3.50 6 Magnesium stearate 3.50

3.50 7 Aerosil® 200 3.50

1.00 8 Sodium lauryl sulfate 1.00

32.50 9 Starch (maize) 32.50
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mAnuFACturing direCtions

 1. Sift items 1 to 3 through a 250 μm sieve and place in 
a mixer.

 2. Mix for 15 minutes.
 3. Place item 4 in a suitable vessel, add hot item 10 

(80°C), and mix. Allow to cool to room temperature.
 4. Add the contents of step 3 to those of step 2, and mix 

to make wet mass without lumps.
 5. Spread wet mass on trays and dry at 50°C for 12 

hours.
 6. Pass dried granules through a 20 mesh screen and 

transfer to a tumble mixer.
 7. Add items 5 to 9 (sifted through a 250 μm sieve) and 

mix for 2 minutes.
 8. Compress into 340 mg tablets, using 16 × 6 mm 

punches.
 9. Coat tablets with HPMC methylene chloride coating. 

(See Appendix.)

BENAZEPRIL HYDROCHLORIDE 
TABLETS LOTENSIN

Lotensin is supplied as tablets containing 5, 10, 20, and 40 mg 
of benazepril for oral administration. The inactive ingredients 
are cellulose compounds, colloidal silicon dioxide, crospovi-
done, hydrogenated castor oil (5, 10, and 20 mg tablets), iron 
oxides, lactose, magnesium stearate (40 mg tablets), polysor-
bate 80, propylene glycol (5 and 40 mg tablets), starch, talc, 
and titanium dioxide.

BENAZEPRIL HYDROCHLORIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

20.00 1 Benazepril hydrochloride 20.00

32.90 2 Lactose monohydrate 32.90

5.00 3 Starch, pregelatinized 5.00

1.00 4 Silicon dioxide colloidal 1.00

2.00 5 Crospovidone 2.00

10.00 6 Microcrystalline cellulose 10.00

4.00 7 Hydrogenated castor oil 4.00

— 8 Water, purified QS

mAnuFACturing direCtions

 1. Mill items 1 to 3 and blend together.
 2. Add water to granulate the blend, screen wet gran-

ules, and oven dry.
 3. Mill dried granules after mixing with items 5 to 7.
 4. Screen item 4 and add to step 3; blend for 1 minute.
 5. Compress.

 6. Coat using HPMC 2910 3 cps (4.88 mg) and polysor-
bate 80 (0.119 mg) in aqueous dispersion; dust tablets 
with talc.

BENZAFIBRATE TABLETS (200 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

200.00 1 Benzafibrate 200.00

84.00 2 Lactose monohydrate 84.00

25.00 3 Starch (maize) 25.00

5.800 4 Methocel E5 5.80

13.00 5 Gelatin 13.00

14.90 6 Microcrystalline cellulose 
(AvicelTM PH 102)

14.90

14.90 7  Primojel® 14.90

6.90 8 Talc 6.90

5.80 9 Magnesium stearate 5.80

QS 10 Water, purified, ca 80 mL

mAnuFACturing direCtions

 1. Dissolve item 5 into 50% of item 10 at 70°C to 80°C 
by mixing at medium speed and avoiding foam 
formation.

 2. Cool to 50°C prior to use.
 3. In a separate mixer, drymix items 1 to 4 at medium 

speed for 5 °minutes.
 4. Add the gelatin solution from step 2 slowly to the 

powder mix; add more of item 10, if necessary, to 
achieve a satisfactory mass, avoiding big lumps.

 5. Spread the granules on stainless steel trays to a 10 
mm thickness, and load in the oven for drying at 
55°C for 12 hours to an LOD of not more than 1%.

 6. Grind the dried granules through a 1.25 mm sieve in 
a granulator and transfer to a double-cone blender.

 7. Pass items 6 to 8 through a 250 μm sieve in a sifter, 
load the mixture in a double-cone blender (step 6), 
and blend for 5 minutes.

 8. Pass item 9 through a 250 μm sieve sifter and collect 
in a bag. Take a small amount of granules from step 
7, mix with item 9 manually, and then add the mix-
ture to the double-cone blender in step 7.

 9. Compress into 370 mg tablets, using 11 mm round, 
concave punches.

 10. Coat the tablets with hypromellose. (See Appendix.)

BERBERINE TABLETS (5 MG)

Formulation: Berberine sulfate, 5.7 g; lactose monohydrate, 
54.1 g; Ludipress®, 54.1 g; magnesium stearate, 1.2 g.
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mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with low-compression force.

BERBERINE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

5.00 1 Berberine sulfate 5.70

54.10 2 Lactose monohydrate 54.10

54.10 3 Ludipress® 54.10

1.20 4 Magnesium stearate 1.20

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with low-compression force.

 2. The 6 mm biplanar tablet has an average weight of 
115 mg.

BETAMETHASONE TABLETS (0.50 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

0.50 1 Betamethasone base, 10% 
excess

0.55

20.00 2 Maize starch 20.00

85.90 3 Lactose monohydrate 85.95

3.00 4 Maize starch 3.00

0.50 5 Magnesium stearate 0.50

QS 6 Purified water 25.00

mAnuFACturing direCtions

 1. Pass item 2 through a 250 μm sieve, and make a 
homogeneous slurry in cold purified water (5 kg) to 
ensure it is free of lumps.

 2. Add the slurry to a container with water (20 kg) at 
80°C, stir until completely gelatinized, and cool to 
50°C.

 3. Mix item 1 gradually with item 3 and pass through a 
250 μm sieve; pass item 4 through a similar sieve and 
mix the powders for 15 minutes.

 4. Add starch paste and mix for 10 minutes; pass the 
wet mass through a FitzMill sieve 24205 at medium 
speed.

 5. Dry granules at 55°C for 10 hours; do not exceed a 
moisture content of 2%. Pass dried granules through 
a 1 mm sieve into a double-cone blender.

 6. Pass item 5 through a 250 µm sieve, mix with gran-
ules, and mix for 1 minute.

 7. Compressed average tablet weight is 1.10 g; hardness 
not less than 2.0 kPa.

BETA-CAROTENE EFFERVESCENT TABLETS (7 MG)

Formulation: Lucarotin® dry powder 10% CWD (BASF), 70 
g; Ludipress®, 113 g; citric acid, anhydrous, 200 g; sodium 
bicarbonate, 120 g; sodium carbonate, 12 g; sodium cycla-
mate, 20 g; aspartame, 15 g; orange flavor, 20 g; polyethylene 
glycol 6000, powder, 30 g.

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, mix, 
and press with medium- or high-compression force 
at maximum 30% of relative atmospheric humidity.

BETA-CAROTENE EFFERVESCENT TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

7.00 mg 1 Beta-carotene; use 
Lucarotin® CWD (dry 
powder, 10%) (BASF)

70.00

113.00 mg 2 Ludipress® 113.00

200.00 mg 3 Anhydrous citric acid 200.00

120.00 mg 4 Sodium bicarbonate 120.00

12.00 mg 5 Sodium carbonate 12.00

20.00 mg 6 Sodium cyclamate 20.00

15.00 mg 7 Aspartame 15.00

20.00 mg 8 Orange flavor 20.00

30.00 mg 9 PEG-6000 (powder) 30.00

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve and 
mix.

 2. Press with medium- or high-compression force at 
maximum 30% relative humidity.

 3. Use 12 mm biplanar punches for 602 mg tablets.
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BETA-CAROTENE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

15.00 1 Beta-carotene (dry powder, 
10% with excess)

160.00

240.00 2 Ludipress® 240.00

175.00 3 Dicalcium phosphate, 
granulated with 5% 
Kollidon® 30

175.00

6.00 4 Kollidon® CL 6.00

2.00 5 Magnesium stearate 2.00

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with medium-compression force.

 2. Compress into 400 mg tablets, using 12 mm biplanar 
punches.

BETA-CAROTENE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

15.00 1 Beta-carotene (dry powder, 
10%)

150.00

175.00 3 Dicalcium phosphate, 
granulated with 5% 
Kollidon® 30

175.00

100.00 4 AvicelTM PH101 100.00

5.00 5 Kollidon® CL 5.00

2.50 6 Aerosil® 200 2.50

20.00 7 Talc 20.00

2.50 8 Calcium arachinate 2.50

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with a medium-compression force.

 2. Compress into 502 mg tablets, using 12 mm biplanar 
punches.

BETA-CAROTENE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

20.00 1 Beta-carotene (dry powder, 
10%)

220.00

250.00 2 AvicelTM PH101 250.00

20.00 3 Kollidon® CL 20.00

2.00 4 Aerosil® 200 2.00

mAnuFACturing direCtions

 1. Mix all components, and press with a low-compres-
sion force.

 2. Compress into 518 mg tablets, using 12 mm biplanar 
punches.

BETA-CAROTENE, VITAMIN C, AND 
VITAMIN E CHEWABLE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Beta-carotene (dry powder, 
10%)

100.00

250.00 2 Ascorbic acid (crystalline) 
(BASF)

250.00

280.00 3 Sodium ascorbate 
(crystalline)

280.00

500.00 4 Vitamin E acetate (dry 
powder, SD 50)

500.00

600.00 5 Sorbitol (crystalline) 600.00

500.00 6 Ludipress® 500.00

350.00 7 Fructose 350.00

50.00 8 PEG-6000 (powder) 50.00

mAnuFACturing direCtions

 1. Mix all components, pass through a sieve, and press 
with high-compression force.

 2. The 20 mm biplanar tablet has an average weight of 
2.6 g.

BETA-CAROTENE + VITAMIN C + 
VITAMIN E CHEWABLE TABLETS 
(10 MG + 500 MG + 250 MG)

Formulation: Beta-carotene dry powder 10%, 100 g; ascor-
bic acid, crystalline (BASF), 250 g; sodium ascorbate, crys-
talline, 280 g; Vitamin E acetate dry powder SD 50, 500 g; 
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(BASF) sorbitol, crystalline, 600 g; Ludipress®, 500 g; fruc-
tose, 350 g; polyethylene glycol 6000, powder, 50 g.

mAnuFACturing direCtions

 1. Mix all components, pass through a sieve and press 
with high-compression force at 2600 mg.

BETA-CAROTENE + VITAMIN C + 
VITAMIN E EFFERVESCENT TABLETS 
(12 MG + 150 MG + 25 MG)

Formulation: Lucarotene dry powder 10% CWD G/Y (BASF), 
120 g; ascorbic acid, crystalline (BASF), 150 g; dry vitamin 
E acetate 50% DC (BASF), 50 g; Ludipress® LCE, 705 g; 
Kollidon® VA64, 50 g; citric acid, anhydrous, 450 g; sodium 
bicarbonate, 320 g; polyethylene glycol 6000, powder, 75 g; 
orange flavor (Dragoco), 50 g; aspartame (Searle), 30 g.

mAnuFACturing direCtions

 1. Mix all components, and pass through a sieve.
 2. Press with high-compression force at a maximum of 

30% of relative atmospheric humidity at 2.045 mg.

BETA-CAROTENE + VITAMIN C + VITAMIN E 
TABLETS (12 MG + 250 MG + 125 MG)

Formulation: Beta-carotene dry powder 10%, 125 g; ascorbic 
acid, crystalline (BASF), 125 g; sodium ascorbate, crystalline 
(BASF), 141 g; Vitamin E acetate dry powder SD 50, 250 g; 
(BASF) Ludipress® or Sorbitol, crystalline, 119 g; polyeth-
ylene glycol 6000, powder, 5 g; orange flavor (FDO), 15 g; 
Sodium cyclamate, 10 g.

mAnuFACturing direCtions

 1. Mix all components, pass through a sieve, and press 
with medium-compression force at 790 mg.

BETA CAROTENE + VITAMIN C + VITAMIN E 
TABLETS (7 MG + 60 MG + 25 MG)

Formulation: Betavit® dry powder 10% (BASF), 75 g; ascor-
bic acid, powder (BASF), 60 g; vitamin E acetate dry powder 
50%, 50 g; sorbitol, crystalline, 240 g; Kollidon® CL, 30 g; 
magnesium stearate, 5 g.

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, mix, 
and then press with low-compression force at 497 mg.

BETA-CAROTENE, VITAMIN C, 
AND VITAMIN E TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

12.00 1 Beta-carotene (dry powder, 
10% with excess)

125.00

125.00 2 Ascorbic acid (crystalline) 
(BASF)

125.00

141.00 3 Sodium ascorbate 
(crystalline) (BASF)

141.00

250.00 4 Vitamin E acetate (dry 
powder, SD 50)

250.00

119.00 5 Ludipress® or sorbitol 
(crystalline)

119.00

5.00 6 PEG-6000 (powder) 5.00

15.00 7 Orange flavor (FDO) 15.00

10.00 8 Sodium cyclamate 10.00

mAnuFACturing direCtions

 1. Mix all components, and pass through a sieve.
 2. Press with medium-compression force.
 3. Compress into 790 mg tablets, using 12 mm biplanar 

tablets.

BETA-CAROTENE, VITAMIN C, 
AND VITAMIN E TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

6.00 1 Beta-carotene; use Betavit® 
(dry powder, 10% with 
excess) (BASF)

65.00

100.00 2 Ascorbic acid (powder) 
(BASF)

100.00

60.00 3 Vitamin E acetate (dry 
powder, 50%)

60.00

369.00 4 Ludipress® 369.00

6.00 5 Magnesium stearate 6.00

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, and 
mix.

 2. Press with medium- or high-compression force.
 3. Compress into 790 mg tablets, using 12 mm biplanar 

tablets.
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BETA-CAROTENE, VITAMIN C, 
AND VITAMIN E TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

6.00 1 Beta-carotene; use Betavit® 
(dry powder, 10% with 
excess) (BASF)

65.00

100.00 2 Ascorbic acid (powder) 
(BASF)

100.00

60.00 3 Vitamin E acetate (dry 
powder, 50%)

60.00

233.00 4 Sorbitol (crystalline) 
(Merck)

233.00

30.00 5 Kollidon® VA 64 30.00

8.00 6 Kollidon® CL 8.00

4.00 7 Magnesium stearate 4.00

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve and 
mix.

 2. Press with medium- or high-compression force.
 3. Compress into 502 mg tablets, using 12 mm biplanar 

tablets.

BETA-CAROTENE, VITAMIN C, 
AND VITAMIN E TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

7.00 1 Beta-carotene; use Betavit® 
(dry powder, 10% with 
excess) (BASF)

75.00

60.00 2 Ascorbic acid (powder) 
(BASF)

60.00

50.00 3 Vitamin E acetate (dry 
powder, 50%)

50.00

240.00 4 Sorbitol (crystalline) 240.00

30.00 5 Kollidon® CL 30.00

5.00 6 Magnesium stearate 5.00

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve and mix.
 2. Press with low-compression force.
 3. A colorant pigment should be added to obtain a 

homogeneous appearance of tablets.
 4. Use 12 mm biplanar punches for 497 mg tablets.

BIRB 796 TABLETS (100 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 BIRB 796 100.00

200.00 2 β-cyclodextrin 200.00

225.00 3 Microcrystalline cellulose 225.00

165.00 4 Lactose 165.00

7.50 5 Colloidal silicon dioxide 7.50

30.00 6 Starch, pregelatinized 30.00

15.00 7 Sodium starch glycolate 15.00

7.50 8 Magnesium stearate 7.50

Note: Item 2 can be replaced with item 4 (a total of 365 mg of lactose).

mAnuFACturing direCtions

 1. Load items 1 to 7 in a suitable mixer after passing 
through a 250 μm sieve; mix for 10 minutes.

 2. Add item 8 and blend for 3 minutes.
 3. Compress into 750 mg tablets, using a 15 mm bipla-

nar punch.

BISACODYL DELAYED-RELEASE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

05.00 1 Bisacodyl 5.00

20.00 2 Cellulose (microcrystalline) 
(AvicelTM PH102)

20.00

45.27 3 Lactose (spray dried)a 45.27

04.00 4 Maize starch (dried)b 4.00

00.73 5 Magnesium stearate 0.73

a Particle size distribution: minimum, 98% 250 µm, 30% to 60% 100 µm; 
maximum 15% 45 µm.

b LOD NMT 4.5%, when dried at 120°C for 4 hours.

mAnuFACturing direCtions

Handle bisacodyl carefully; it can cause itching if it comes 
into contact with skin. Overmixing of lubricants reduces the 
hardness. Check the temperature and relative humidity of the 
room before beginning processing. Limit relative humidity to 
50% to 60% and temperature to 27°C to 30°C.

 1. Mix items 1 and 2 in a stainless steel drum for 2 to 3 
minutes.

 2. Pass the mixed powder through a 500 µm sieve using 
sifter.

 3. Collect in stainless steel drum.
 4. Pass item 3 through a 500 µm sieve using sifter.
 5. Collect in stainless steel drum.
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 6. Load the sieved material into the drum mixer, and 
mix for 5 minutes.

 7. Mix items 4 and 5 in a polyethylene bag for 1 minute.
 8. Pass the mix through a 250 µm sieve.
 9. Collect in a polyethylene bag.
 10. Add 3 to 5 g powder to it, and mix for 1 minute.
 11. Add this mixture, and mix for 1 minute in a drum blender.
 12. Check the moisture content (limit: 1.0–1.5%).
 13. Compress the granules using a rotary tableting 

machine; 6 mm biconvex tablets have an average 
weight of 750 mg and hardness of 4 to 5 kPa.

 14. Apply enteric coating.

BISMUTH SUBSALICYLATE AND 
CALCIUM CARBONATE TABLETS

Formulation: Bismuth subsalicylate, 262.5 mg; microcrys-
talline cellulose, NF, 213.3 mg; calcium carbonate, 67.5 mg; 
mannitol, 67.5 mg; sodium starch glycolate, 40.5 mg; polyvi-
nyl pyrrolidone, 13.5 mg; magnesium stearate, 5.4 mg; poly-
sorbate 80, 3.4 mg; silica, 0.7 mg; dye, 0.7 mg. Total 675.0 mg.

mAnuFACturing direCtions

 1. The ingredients are added to a mixer or granulator in 
the following order: part of microcrystalline cellu-
lose, calcium carbonate, part of sodium starch glyco-
late, polysorbate 80, dye, and bismuth subsalicylate.

 2. After adding bismuth subsalicylate and mixing at 
high shear, the mixture is dried at 86°C to less than 
2% moisture.

 3. Additional powders (microcrystalline cellulose, 
sodium starch glycolate, mannitol, and polyvinyl 
pyrrolidone) are added, and granules are formed by 
spraying water (approximately 10% by weight of the 
composition) onto the mixture under high shear.

 4. After additional drying to less than 3% moisture, 
silica (glidant) and magnesium stearate (lubricant) 
are added and mixed for about 1 minute.

 5. Caplets are then formed on a rotary tablet press.

BISMUTH SUBSALICYLATE SWALLOW TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

262.50 1 Bismuth subsalicylate 262.50

213.30 2 Microcrystalline cellulose 213.30

67.50 3 Calcium carbonate 67.50

67.50 4 Mannitol 67.50

40.50 5 Sodium starch glycolate 40.50

13.50 6 Polyvinylpyrrolidone 13.50

5.40 7 Magnesium stearate 5.40

3.40 8 Polysorbate 80 3.40

0.70 9 Silica 0.70

0.70 10 Dye 0.70

mAnuFACturing direCtions

 1. Mix the ingredients in a mixer in the following order: 
part of microcrystalline cellulose, calcium carbon-
ate, part of sodium starch glycolate, polysorbate 80, 
dye, and bismuth subsalicylate.

 2. After adding bismuth subsalicylate and mixing at 
high shear, dry the mixture at 86°C to less than 2% 
moisture.

 3. Add additional powders (microcrystalline cellulose, 
sodium starch glycolate, mannitol, and polyvinyl-
pyrrolidone), and form granules by spraying water 
(approximately 10% by weight of the composition) 
onto the mixture under high shear.

 4. After additional drying to less than 3% moisture, add 
silica (glidant) and magnesium stearate (lubricant) 
and mix for about 1 minute.

 5. Form caplets on a rotary tablet press.

BISOPROLOL FUMARATE AND 
HYDROCHLOROTHIAZIDE TABLETS

Each bisoprolol fumarate HCTZ 2.5 mg/6.25 mg tablet for 
oral administration contains bisoprolol fumarate 2.5 mg 
and hydrochlorothiazide 6.25 mg. Each bisoprolol fumarate 
HCTZ 5 mg/6.25 mg tablet for oral administration contains 
bisoprolol fumarate 5 mg and hydrochlorothiazide 6.25 mg. 
Each bisoprolol fumarate HCTZ 10 mg/6.25 mg tablet for 
oral administration contains bisoprolol fumarate 10 mg and 
hydrochlorothiazide 6.25 mg. Inactive ingredients include 
colloidal silicon dioxide, cornstarch, dibasic calcium phos-
phate, hydroxypropyl methylcellulose, magnesium stearate, 
microcrystalline cellulose, polyethylene glycol, polysorbate 
80, and titanium dioxide. The 5 mg/6.25 mg tablet also con-
tains red and yellow iron oxide. The 2.5 mg/6.25 mg tablet 
also contains crospovidone, pregelatinized starch, and yellow 
iron oxide.

BRAN SUCROSE GELATIN CALCIUM 
CARBONATE TABLETS

mAnuFACturing direCtions

 1. Prepare gelatin-sucrose syrup by placing the follow-
ing ingredients in a mixing kettle equipped with a 
heater and agitator: distilled water, 24,000.0 g; gela-
tin, 3,000.0 g; sucrose, granular, 31,995.0 g.

 2. Heat the mixture up to about 150°F with agitation 
until solution is effected, and the gelatin-sucrose 
syrup is then slowly stirred and held at a temperature 
of about 150°F until needed.

 3. Comminute wheat bran in a Schutz-O’Neill Airswept 
Pulverizer to provide a particle size whereby a 
minimum of 94% passes through a United States 
Standard 20 mesh screen and a maximum of 60% 
passes through a United States Standard 80 mesh 
screen. (The required amount of bran for the batch is 
calculated by the following formula: 44250 g × 100/
(100 − percent moisture in bran).)
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 4. After pulverizing, transfer the bran to a heavy-duty 
double sigma arm mixer and mix with 1500 g of 
calcium carbonate, and add the previously prepared 
gelatin-sucrose syrup rapidly thereto with stirring.

 5. When the bran appears to be damp, stir the mixture 
for a 30 minute period and then stop.

 6. Add powdered sucrose (16,600.0 g) and agitate the 
mixture for an additional 2 to 5 minutes.

 7. Discharge the wet mix through an Ambrette screw 
extruder and spread the extrudate on drying trays 
and dry in an oven at 225°F to 3% moisture content.

 8. Granulate the dried extrudate ing a FitzMill (2A 
plate) and then press into 1 g tablets by a conven-
tional tableting machine.

BRAN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

250.00 1 Bran wheat (milled <1 
mm)

250.00

200.00 2 Ludipress® 200.00

5.00 3 Kollidon® 30 5.00

4.00 4 Aerosil® 200 4.00

4.00 5 Magnesium stearate 4.00

mAnuFACturing direCtions

 1. Mix all components, pass through a sieve, and press 
with medium-compression force.

 2. If the bran is not milled, the hardness of the tablet is 
higher, but the content uniformity is lower.

 3. Compress into 477 mg tablets, using 12 mm punches.

BROMHEXINE HYDROCHLORIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

8.00 1 Bromhexine HCl 8.00

78.00 2 Lactose monohydrate 78.00

30.40 3 Cornstarch 30.40

3.00 4 Gelatin (powder) 3.00

QS 5 Purified water 12.00

0.60 6 Magnesium stearate 0.60

mAnuFACturing direCtions

Note: The binding solution is susceptible to microbiological 
growth, and so prepare the solution immediately before the 
granulation process. Protect bromhexine HCl from light.

 1. Make slurry in a separate container by dissolving 
item 4 in hot item 5 (70–80°C).

 2. Mix for 10 minutes using stirrer at medium speed.
 3. Pass items 2, 1, and 3 through a 630 μm sieve using 

a sifter.
 4. Load the sieved material into the mixer.
 5. Mix, using mixer and chopper, for 5 minutes at high 

speed. Add binding solution to the dry powders in 
the mixer while mixing at low speed.

 6. After the addition is complete, mix for an additional 
4 minutes at low speed or until a satisfactory mass is 
obtained.

 7. Spread the wet granules onto the trays.
 8. Load the trolleys into the drying oven.
 9. Dry the granules at 60°C for 10 hours.
 10. Turn the granules after 4 hours of drying in order to 

obtain uniform drying.
 11. Transfer the dried granules into stainless steel 

drums.
 12. Check moisture content (limit: NMT 2.0%).
 13. Pass the dried granules through first a 1.5 mm and 

then a 1.0 mm sieve using a granulator. Collect in 
stainless steel drums.

 14. Load the granules into the blender.
 15. Pass item 6 through a 250 μm sieve using a sifter, and 

add to the granules in blender; blend for 2 minutes.
 16. Compress the granules using a rotary tableting 

machine.
 17. Use a 7 mm flat, beveled edge punch to compress 

1.20 g per tablet at a hardness of not less than (NLT) 
3.0 kPa.

BROMAZEPAM TABLETS (3 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

3.00 1 Bromazepam 3.00

0.23 2 Aluminum lake erythrosine 
(19.4%)a

0.23

1.80 3 Talc 1.80

100.00 4 Microcrystalline cellulose 
(AvicelTM PH 102)

100.00

94.37 5 Lactose crystalline 94.37

0.60 6 Magnesium stearate 0.60

a If a different dye is used, adjust the weight with lactose crystalline (item 5).

mAnuFACturing direCtions

 1. Place item 1 and 3% of item 5 in a mixer and mix for 
10 minutes.

 2. Pass the mixture through an oscillating granulator 
with a 0.5 mm screen.
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 3. Rinse the oscillator with 2% of item 5 and add it to 
the mixture in step 2.

 4. In a separate mixer, add item 2 (if used), item 3, and 
5% of item 4, and then mix for 3 minutes.

 5. Pass the mixture in step 4 through a mill at medium 
speed.

 6. Transfer the mixture in steps 5 and 3 into an oscil-
lating granulator, add the balance of item 5, add item 
3, pass through a 0.5 mm sieve, and then mix for 1 
hour.

 7. Transfer the mixture to a blender, add item 6, and 
blend for 30 minutes.

 8. Compress at 4 to 5 ton pressure into 200 mg tablets, 
using 9 mm × 2.5 mm cylindrical biplanar punches.

BROMHEXINE TABLETS (8 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

8.00 1 Bromhexine hydrochloride 8.00

78.00 2 Lactose monohydrate 78.00

30.40 3 Starch (maize) 30.40

3.00 4 Gelatin 3.00

— 5 Water, purified, ca 120 mL

0.60 6 Magnesium stearate 0.60

mAnuFACturing direCtions

 1. Place item 4 in a suitable vessel, add item 5 at 70°C 
to 80°C to dissolve item 4, and mix for 10 minutes.

 2. Place items 1 to 3 in a suitable container after pass-
ing them through a 630 µm sieve. Mix and chop for 
5 minutes.

 3. Add binding solution from step 1 to the mixer in step 
2, and mix for 5 minutes at high speed and then slow 
speed until a suitable mass is obtained (add more of 
item 5 if needed).

 4. Spread the wet mass on trays and dry at 60°C for10 
hours, turning granules over every 4 hours until not 
more than 2% moisture remains.

 5. Pass the dried granules through a 1.5 mm sieve and 
then a 1.0 mm sieve.

 6. Pass item 6 through a 250 µm sieve, add to step 5, 
and blend for 2 minutes.

 7. Compress into 120 mg tablets, using 7 mm flat 
punches.

BROMOCRIPTINE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

6.00 1 Bromocriptine mesylate, 
with excess

6.10

205.50 2 Ludipress® 205.50

2.20 3 Magnesium stearate 2.20

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with high-compression force.

 2. Compress to 214 mg tablets, using 9 mm biconvex 
punches.

BUFLOMEDIL HYDROCHLORIDE 
TABLETS (150 MG/300 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

300.00 1 Buflomedil hydrochloride 300.00

74.00 2 Lactose 74.00

14.00 3 Povidone K 29–32 14.00

2.00 4 Magnesium stearate 2.00

QS 5 Water, purified 55.00 mL

Note: For 150 mg strength, adjust all components proportionally.

mAnuFACturing direCtions

 1. Granulation
 a. Dissolve povidone in purified water, using a 

glass or stainless steel vessel.
 b. Pass through a 500 µm aperture screen and add 

buflomedil hydrochloride and lactose. Load into 
a suitable planetary or ribbon mixer. Mix at 15 to 
30 rpm for 10 minutes.

 c. Granulate the mixed powders with povidone 
solution, adding 20 mL aliquots every 2 to 3 
minutes, with a mixer speed of 30 rpm.

 d. Stop the mixer and inspect the mass. Additional 
purified water may be added to complete the 
granulation.

 e. Pass the wet mass through a suitable granulator 
fitted with a 2000 µm aperture stainless steel 
screen. Collect granules on paper-lined trays and 
spread out evenly, 1/2 to 1 in. (1–2.5 cm) deep.

 f. Dry the granules in a hot air oven at 40°C for 3 
hours or until the LOD is between 0.7 and 2.8%.
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 2. Lubrication
 a. Pass the dry granules through a 100 µm aperture 

stainless steel screen and load into a cone or rib-
bon blender.

 b. Mix the magnesium stearate with one scoopful 
of granules from the previous step and add to the 
bulk. Blend for 10 minutes at 20 to 30 rpm, and 
empty the blender into polyethylene-lined drums 
for compression.

 3. Compression: The tablet can be compressed using 
9.5 mm or 11.11 mm punches: 385.40 mg per tablet. 
The weight of a 150 mg tablet is 246 mg.

 4. Coating: Use a clear CAP/Carbowax coating to 
control the release of the active ingredient. (See 
Appendix.)

BUFLOMEDIL HYDROCHLORIDE 
TABLETS (600 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

600.00 1 Buflomedil hydrochloride 600.00

160.00 2 Sodium calcium alginate 
(Kelset)

160.00

30.00 3 Povidone K 29–32 30.00

QS 4 Water, purified, ca 300 mL

4.35 5 Magnesium stearate 4.35

mAnuFACturing direCtions

Caution: Wear a face mask and rubber gloves. When wet, 
alginate materials result in slippery surfaces—exercise care.

 1. Granulation (standard method using planetary or 
horizontal mixer). (Note: Temperature of the water 
used should not exceed 30°C, so cool it if necessary.)

 a. Pass any agglomerated materials through a 
375 µm screen.

 b. Load buflomedil, sodium alginate, sodium cal-
cium alginate, and povidone into suitable mixing 
equipment. Blend for 10 minutes. Add while mix-
ing 250 mL water over a period of 5 to 10 minutes 
and then mix for 5 minutes. Add additional water 
in small portions with mixing, until granulation 
is complete. Record the amount of water added. 
Stop mixing and allow the mixture to stand for 
approximately 5 minutes. (The granulation end 
point occurs when the mass is of a slightly wet 
but crumbly consistency. Avoid overwetting. The 
quantity of water and the mixing time must be 
sufficient to dissolve the povidone.)

 c. Load granules onto paper-lined oven trays, and 
dry at 50°C until the LOD is 3% to 5% (IR bal-
ance or similar at 100°C for 15 minutes). The 
drying time is 5 to 8 hours depending on tray 

loading. Should the LOD be above 5% at the 
completion of the drying period, increase the 
temperature of the drying oven to 60°C and con-
tinue until the LOD is satisfactory. It is impor-
tant that you do not increase the temperature 
until the initial drying period is complete.

 d. After drying, screen granules through an 840 µm 
screen fitted on the oscillating granulator. Pack 
into tightly sealed polyethylene-lined drums and 
store in an air-conditioned area.

 2. Lubrication
 a. Blend magnesium stearate with a portion of gran-

ules and then screen through a 600 µm screen fit-
ted to the oscillating granulator. Incorporate the 
remaining granules by serial dilution, mixing 
between additions. Do not overblend.

 3. Compression: Compress into oval-shaped tablets.
 4. Coating: Coat using Methocel coatings. (See 

Appendix.)

BUPROPION HYDROCHLORIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

150.00 1 Bupropion hydrochloride 150.00

9.00 2 Kollidon® 90F 9.00

171.00 3 Purified water 171.00

3.20 4 Stearic acid 3.20

mAnuFACturing direCtions

 1. First, dissolve povidone in water.
 2. Place bupropion hydrochloride in the top spraying 

chamber of Glatt GPCG1 fluidized-bed appara-
tus. Spray the solution of povidone onto the active 
ingredient, with the following parameters: Air 
flow = 100–110 m3/h, liquid flow = 6–7 g/min, inlet 
temperature = 65°C, and spraying pressure = 2.8 bar.

 3. Once the granulation is completed, pass granules 
through a sieve (1 mm mesh), and weigh, add, and 
blend stearic acid in a drum mixer (Turbula T2C, 
Bachofen, Switzerland). Press the resulting mixture 
into tablets (7 mm diameter and 7 mm curvature) 
with average hardness being between 60 and 120 N.

 4. Coat the tablet cores (step 3) with the following formula-
tion: tablet cores (step 3) 162.20 mg, Ethocel PR100 
(ethyl cellulose) 7.05 mg, Kollidon® 90F (povidone 
USP) 7.05 mg, PEG 1450 2.10 mg, denatured alcohol 
210.00 mg to give total dry weight of 178.40 mg.

 5. Ethocel, povidone, and PEG 1450 are first dissolved 
in denatured alcohol. The coating solution is then 
sprayed onto the tablet cores in a coating pan (Vector 
LCDS), with the following spraying parameters: air 
flow = 100–110 m3/h, liquid flow = 6–7 g/min, inlet 
temperature = 65°C, and spraying pressure = 2.8 bar.
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BUPROPION HYDROCHLORIDE 
TABLETS, WELLBUTRIN

Immediate-release tablets—Wellbutrin is supplied for oral 
administration as 75 mg (yellow-gold) and 100 mg (red) film-
coated tablets. Each tablet contains the labeled amount of 
bupropion HCl and the following inactive ingredients: (a) 75 
mg tablet—D&C Yellow No. 10 Lake, FD&C Yellow No. 6 
Lake, hydroxypropyl cellulose, hydroxypropyl methylcellu-
lose, microcrystalline cellulose, polyethylene glycol, talc, and 
titanium dioxide. (b) 100 mg tablet—FD&C Red No. 40 Lake, 
FD&C Yellow No. 6 Lake, hydroxypropyl cellulose, hydroxy-
propyl methylcellulose, microcrystalline cellulose, polyethyl-
ene glycol, talc, and titanium dioxide.

Sustained-release tablets—(a) Wellbutrin SR: Wellbutrin 
SR tablets are supplied for oral administration as 100 mg 
(blue) and 150 mg (purple), film-coated, sustained-release 
tablets. Each tablet contains the labeled amount of bupro-
pion HCl and the following inactive ingredients: carnauba 
wax, cysteine hydrochloride, hydroxypropyl methylcellulose, 
magnesium stearate, microcrystalline cellulose, polyethylene 
glycol, and titanium dioxide and is printed with edible black 
ink. In addition, the 100 mg tablet contains FD&C Blue No. 
1 Lake and polysorbate 80; the 150 mg tablet contains FD&C 
Blue No. 2 Lake, FD&C Red No. 40 Lake, and polysorbate 
80. (b) Zyban: Zyban (bupropion HCl for smoking cessa-
tion) is supplied for oral administration as 150 mg (purple), 
film-coated, sustained-release tablets. Each tablet contains 
the labeled amount of bupropion HCl and the following inac-
tive ingredients: carnauba wax, cysteine HCl, hydroxypropyl 
methylcellulose, magnesium stearate, microcrystalline cellu-
lose, polyethylene glycol, polysorbate 80, and titanium diox-
ide and is printed with edible black ink. In addition, the 150 
mg tablet contains FD&C Blue No. 2 Lake and FD&C Red 
No. 40 Lake.

BUPROPION HYDROCHLORIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

75.00 1 Bupropion hydrochloride 100.00

68.50 2 Microcrystalline cellulose 68.50

6.90 3 Sodium starch glycolate 6.90

3.80 4 l-Cysteine hydrochloride 3.80

17.30 5 Talc 17.30

0.20 6 Silicon dioxide colloidal 0.20

— 7 Water, purified 8.00

— 8 Alcohol SD3A anhydrous 24.00

mAnuFACturing direCtions

 1. Sift bupropion hydrochloride, microcrystalline cel-
lulose, and sodium starch glycolate through a 30 
mesh Russell-Finex sifter.

 2. Blend the sifted items in 1 for 15 minutes in a slant-
cone blender.

 3. In a separate container, dissolve cysteine hydrochlo-
ride in purified water.

 4. Add item 8 to step 3 and mix thoroughly.
 5. Add to step 1 in a granulating vessel: make a wet 

mass, and dry granules in a fluid-bed dryer until the 
LOD is between 1% and 2%.

 6. Sift dried granule through a 20 mesh Russell-Finex 
sifter.

 7. Sift items 4 and 6 and blend with step 6.
 8. Compress into 172.6 mg tablets, using round 7.8 mm 

punches.

BUPROPION TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Bupropion hydrochloride 
uncoated

100.00

121.30 2 Pharmatose DCL 121.30

15.00 3 Methocel A4M 15.00

121.30 4 Pharmatose DCL21 121.30

27.00 5 Talc 27.00

0.70 6 Magnesium stearate 0.70

85.00 7 Kollidon® SR 85.00

mAnuFACturing direCtions

 1. Mix, granulate, and compress into 334.00 mg tablets.

BUSPIRONE FAST-MELT TABLETS

Formulations: Mix buspirone, 8%; sodium bicarbonate, 25%; 
citric acid anhydrous, 25%; AvicelTM PH113, 12%; anhydrous 
lactose, 17%; xylitol, 11%; Crodesta F160, 2%.

mAnuFACturing direCtions

 1. Dry all ingredients at 40°C to 60°C to significantly 
reduce the moisture content of each material.

 2. Blend for 10 minutes and extrude in a hot melt 
extruder at 70°C to 100°C to soften and melt the ther-
mal binders (sucrose stearate and xylitol) and to form 
granules containing the effervescent ingredients.

 3. Mix BUS-EGF (20–80 mesh) 50%, microcrystal-
line cellulose (AvicelTM PH113) 31%, mannitol 
(Mannogen 3215) 10%, Ac-Di-Sol 5%, aspartame 
3%, redberry flavor 0.4%, magnesium stearate 0.5, 
and fumed silicon dioxide 0.1%.
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 4. Screen and blend for 5 minutes prior to compression.
 5. Compress buspirone tablets to a hardness of approxi-

mately 1–3 kPa. Tablets should disintegrate in water 
in approximately 15–35 seconds.

BUSPIRONE HYDROCHLORIDE TABLETS, BUSPAR

Buspar is supplied for oral administration in 5 mg and 10 mg, 
white, ovoid-rectangular, scored tablets. Buspar tablets, 5 mg 
and 10 mg, contain the following inactive ingredients: colloi-
dal silicon dioxide, lactose, magnesium stearate, microcrys-
talline cellulose, and sodium starch glycolate.

BUSPIRONE HYDROCHLORIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

15.00 1 Buspirone hydrochloride 15.00

7.00 2 Polyvinylpyrrolidone 7.00

1.50 3 Silicon dioxide 1.50

150.00 4 Lactose 150.00

1.50 5 Glyceryl behenate 1.50

6 Water QS

mAnuFACturing direCtions

 1. Place buspirone and lactose in a fluidized-bed 
apparatus.

 2. Spray an aqueous PVP solution (in 85 g of water) to 
get granules.

 3. Dry the granules thus obtained and pass through a 
sieve (1 mm mesh), and weigh, add, and blend glyc-
eryl behenate in a drum mixer.

 4. Press the resulting mixture 175 mg tablets.
 5. Coat these tablet cores with the following formula-

tion: ethyl cellulose 10.00, hydroxypropyl cellulose 
10.00, stearic acid 2.00, and alcohol 188.00 g.

 6. Dissolve ethocel, povidone, and stearic acid in dena-
tured alcohol (188 g). Spray the coating solution onto 
the tablet cores in a coating pan.

BUSPIRONE HYDROCHLORIDE TABLETS, 
CONTROLLED-RELEASE (30 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

30.00 1 Buspirone hydrochloride 30.00

120.00 2 Polyvinyl chloride 120.00

11.00 3 Polyvinyl acetate C10-V7 11.00

1.60 4 Magnesium stearate 1.60

— 5 Alcohol QS

mAnuFACturing direCtions

 1. Dry mix buspirone hydrochloride with polyvinyl 
chloride.

 2. Granulate the powder mixture with a solution of 
polyvinyl acetate in ethanol.

 3. Mill dried granules and compress into 7 mm round 
tablets (162.60 mg).

CARBENOXOLONE TABLETS

Formulations: Carbenoxolone sodium, 20 mg; mannitol, 400 
mg; alginic acid, 200 mg; sodium alginate, 200 mg; alumi-
num hydroxide, dried gel, 80 mg; sodium bicarbonate, 70 mg; 
magnesium trisilicate, 20 mg; magnesium stearate, 12 mg; 
gum acacia, 35 mg; peppermint oil, 2 mg. Total 1039 mg.

CAFFEINE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

150.00 1 Caffeine powder 150.00

36.00 2 Cellulose (microcrystalline) 
(AvicelTM PH-102)

36.00

46.00 3 Anhydrous lactose 46.00

48.50 4 Di-Pac granular 48.50

3.00 5 Croscarmellose sodium 
(Ac-Di-Sol SD-711)

3.00

1.50 6 Fumed silica 1.50

0.75 7 Stearic acid 0.75

0.75 8 Magnesium stearate 0.75

1.20 9 Flavor 1.20

mAnuFACturing direCtions

 1. Screen items 1,7, and 8 separately through a 40 mesh 
sieve.

 2. Blend items 1 to 6 and 9 in a V-shaped blender, and 
mix for 3 minutes.

 3. Add item 8 to the blender and mix for another 5 
minutes.

 4. Compress, using 7 kg pressure and 3/8 in., flat, bev-
eled-edge punches to produce tablets with an average 
weight of 311 mg.
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CALCIUM AND VITAMIN D TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

500.00 1 Anhydrous calcium 
phosphate (dibasic)

500.00

133 IU 2 Vitamin D (as vitamin D3) 
(3.33 μg/tablet)

3.33 mg

15.00 3 Starch (pregelatinized, NF) 15.00

55.00 4 Cellulose (microcrystalline, 
NF)

55.00

6.00 5 Magnesium stearate, NF 6.00

5.00 6 Talc (powder), USP 5.00

12.00 7 Wax (hydrogenated 
vegetable oil) (Sterotex 
K)

12.00

15.50 8 Sodium starch glycolate, 
NF

15.50

mAnuFACturing direCtions

 1. Pass one half of the dibasic calcium phosphate 
through a mesh screen into a blender.

 2. Premix by hand the pregelatinized starch with vita-
min D3 beadlets in a suitable container, and sift 
through a mesh screen into the blender.

 3. Pass the microcrystalline cellulose and the remain-
ing calcium phosphate through a mesh screen into 
the blender.

 4. Mix for 20 minutes.
 5. Discharge approximately one-third of the granula-

tion into polyethylene-lined drums.
 6. Mix the magnesium stearate, talc, hydrogenated veg-

etable oil wax, and sodium starch glycolate.
 7. Mill through a 40 mesh screen into the blender.
 8. Return granulation from step 5 to the blender. Blend 

together.
 9. Compress.

CALCIUM CARBONATE AND GLYCINE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

400.00 1 Calcium carbonate 
(precipitated)

400.00

200.00 2 Glycine (aminoacetic acid) 200.00

QS 3 Starch QS

6.50 4 Mineral oil (light) 6.50

QS 5 Purified water QS

mAnuFACturing direCtions

 1. Add starch to a planetary mixer, and add 10 times 
the quantity of purified water.

 2. Heat to boil with constant stirring until a thick, 
translucent white paste is formed. Use this paste in 
granulation.

 3. Place calcium carbonate and glycine in a sigma-
blade or a planetary mixer, and mix for 10 minutes.

 4. Granulate this powder with the starch paste until a 
suitable mass is obtained.

 5. Force the wet mass through a 12 mesh screen onto 
dryer trays.

 6. Dry in an air-forced oven at 130°F to 140°F or in a 
fluid-bed dryer.

 7. Pass the dried granules through a 12 mesh screen, 
then through an 18 mesh screen.

 8. Pass the granules over a 30 mesh screen, remove the 
portion passing through the screen, and regranulate.

 9. Place the particles retained on 30 mesh screen in a 
tumble mixer, add mineral oil, and mix for 8 minutes.

 10. Compress into 640 mg tablets, using 7/16 in. punches.

CALCIUM CARBONATE AND VITAMIN D TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

600.00 1 Calcium (elemental); use 
calcium carbonate (90%) 
for direct compression

1665.00

0.235 2 Vitamin D3 (200.00 IU); 
use vitamin D3 beadlets

0.282

4.16 3 Magnesium stearate 4.16

83.25 4 Sodium starch glycolate 83.25

mAnuFACturing direCtions

 1. Make a premix of vitamin D3 successively in three 
portions of calcium carbonate (total amount equiva-
lent to ~3% of total calcium carbonate), using geo-
metric dilution.

 2. Mix for 10 minutes each time (total time: 30 minutes).
 3. Add the premix to the sodium starch glycolate. Mix 

for 10 minutes.
 4. Set the blend aside, protected from light, until the 

next step.
 5. Pass the magnesium stearate through a 420 µm aper-

ture screen, if required, and blend it with another 
portion of calcium carbonate (~10% of total calcium 
carbonate).

 6. Mix for 5 minutes. Set aside.
 7. Add the blended material to the balance of the cal-

cium carbonate. Mix for 10 minutes.
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 8. Add the premix to blend from above. Mix for 5 
minutes.

 9. Compress on specially shaped, 0.8100 × 0.3700 in., 
ovaloid, bisected punches with a monogram on one 
side.

 10. Theoretical weight of 10 tablets = 17.527 g.
 11. Coat using one of the HPMC formulae (see 

Appendix).

CALCIUM CARBONATE CHEWABLE TABLETS

Formulations: Granulated calcium carbonate (93.3% calcium 
carbonate, 6.3% glucose, and 0.4% gelatin), 42.87%; mag-
nesium stearate, 2.50%; colored speckles, 0.75%; flavorants, 
0.78%; MPD (3(1-menthoxy) propane-1,2-diol), 0.07%; WS-3 
(methyl-p-menthane-3-carboxamide), 0.05%; aspartame, 
0.198%; sodium saccharin, 0.102%; mannitol, QS.

mAnuFACturing direCtions

 1. Dry blend the ingredients in a mixer until homo-
geneous and then, direct compress in a tableting 
machine to approximately 8.5 Strong Cobb units 
hardness to produce chewable antacid tablets each 
weighing 1.25 g (500 mg calcium carbonate per 
tablet).

 2. These tablets may also be prepared by using granu-
lated calcium carbonate, which is a 50/50 coblend of 
calcium carbonate/mannitol.

CALCIUM CARBONATE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

500.00 1 Calcium carbonate 
(precipitated)

500.00

65.00 2 Kollidon® 30 65.00

97.00 3 Water 97.00

32.00 4 Kollidon® CL 32.00

53.00 5 Ludipress® 53.00

mAnuFACturing direCtions

 1. Granulate mixture of items 1 and 2 with the water 
(item 3).

 2. Pass through a 0.8 mm sieve, mix the dry granules 
with items 4 and 5, and press with low-compression 
force.

 3. Fill 656 mg into 12 mm planar punches.

CALCIUM CHEWABLE TABLETS (200 MG CA)

Formulation: Calcium gluconate (Merck), 845.0 g; calcium 
citrate (Merck), 500.0 g; Ludipress® LCE, 297.5 g; citric acid 
anhydrous, fine granular, 100.0 g; polyethylene glycol 6000, 
powder, 80.0 g; orange flavor (Dragoco), 30.0 g; Aerosil® 200, 
17.0 g; aspartame, potassium (Searle), 5.0 g.

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, mix, 
and press with high-compression force at 2417 mg.

CALCIUM d-PANTOTHENATE 
CHEWABLE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

600.00 1 Calcium d-pantothenate 
(BASF)

610.00

150.00 2 Sorbitol (crystalline) 150.00

140.00 3 AvicelTM PH101 140.00

30.00 4 Kollidon® CL 30.00

50.00 5 PEG-6000 (powder) 50.00

QS 6 Flavors QS

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, mix, 
and press with low-compression force.

 2. Compress into 987 mg tablets, using 12 mm biplanar 
punches.

 3. Kollidon® CL may be omitted and the tablet weight 
adjusted.

CALCIUM d-PANTOTHENATE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Calcium d-pantothenate 
(BASF)

100.00

150.00 2 Ludipress® 150.00

10.00 3 Kollidon® 10.00

3.00 4 Magnesium stearate 3.00

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve.
 2. Press into 252 mg tablets using medium-compres-

sion force and biplanar 8 mm punches.
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CALCIUM d-PANTOTHENATE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

280.00 1 Calcium d-pantothenate 
(BASF)

285.00

50.00 2 AvicelTM PH101 50.00

150.00 3 Dibasic calcium phosphate 150.00

20.00 4 Kollidon® CL 20.00

3.00 5 Stearic acid 3.00

3.00 6 Magnesium stearate 3.00

mAnuFACturing direCtions

 1. Mix all components, and pass through a 0.8 mm 
sieve.

 2. Press into 518 mg tablets using medium-compression 
force and 12 mm biplanar punches.

CALCIUM EFFERVESCENT TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

634.00 1 Calcium lactate 634.00

610.00 2 Calcium gluconate 610.00

185.21 3 Calcium carbonate 185.21

400.00 4 Sodium bicarbonate 400.00

468.25 5 Tartaric acid 468.25

46.25 6 Povidone (Kollidon® 30) 46.25

11.75 7 Povidone (Kollidon® 30) 11.75

QS 8 Isopropyl or ethyl alcohol 
(96%)

QS

97.50 9 Crospovidone (Kollidon® 
CL)

97.50

46.25 10 PEG-6000 46.25

QS 11 Flavor QS

mAnuFACturing direCtions

 1. Granulate items 1 to 6 in a solution of items 7 and 8.
 2. Dry, sieve, and mix well with items 9 to 11.
 3. Compress at low pressure to form 2.5 g tablets, 20 

mm in diameter.

CALCIUM GLUCONATE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

350.00 1 Calcium gluconate 
(powder)

360.00

117.00 2 Lactose monohydrate 117.00

11.00 3 Kollidon® 30 11.00

QS 4 Isopropanol 90.00

25.00 5 Kollidon® CL 25.00

2.00 6 Magnesium stearate 2.00

mAnuFACturing direCtions

 1. Granulate mixture of items 1 to 3 with item 4.
 2. Dry, pass through a 0.8 mm sieve, and mix with 

items 5 and 6.
 3. Press into 500 mg tablets using high-compression 

force and 12 mm biplanar punches.

CALCIUM GLYCEROPHOSPHATE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

500.00 1 Calcium glycerophosphate 500.00

117.50 2 Cornstarch 117.50

15.00 3 Kollidon® 90F 15.00

60.00 4 Water 60.00

15.00 5 Kollidon® CL 15.00

2.50 6 Magnesium stearate 2.50

mAnuFACturing direCtions

 1. Granulate items 1 to 3 with item 4; dry, sieve, and 
mix with items 5 and 6.

 2. Press into 650 mg tablets using medium- to high-
compression force and 12 mm biplanar punches.

CALCIUM GLYCEROPHOSPHATE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

200.00 1 Calcium glycerophosphate 200.00

297.50 2 Ludipress® 297.50

2.50 3 Magnesium stearate 2.50

QS 4 Aerosil® 200 QS
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mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, and mix.
 2. Press into 470 mg tablets using high-compression 

force and 12 mm biplanar punches.

CALCIUM GLYCEROPHOSPHATE 
TABLETS (200 MG)

Formulation: Calcium glycerophosphate, 200.0 g; Ludipress®, 
297.5 g; magnesium stearate, 2.5 g; Aerosil® 200, QS.

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, mix, 
and press with high-compression force at 470 mg.

CALCIUM PHOSPHATE TABLETS 
FOR CATS AND DOGS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

400.00 1 Dicalcium phosphate 400.00

100.00 2 Wheaten flour 100.00

1.00 3 Citric acid crystalline 1.00

262.00 4 Lactose monohydrate 262.00

QS 5 Flavors QS

30.00 6 Kollidon® 30F 30.00

150.00 7 Water 150.00 mL

4.00 8 Magnesium stearate 4.00

mAnuFACturing direCtions

 1. Granulate items 1 to 6 in item 7, dry, add item 8, and 
pass through a 0.8 mm sieve.

 2. Compress 800 mg tablets, using 12 mm biplanar 
punches.

CALCIUM PHOSPHATE TABLETS FOR CATS 
AND DOGS (DIRECT COMPRESSION)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

400.00 1 Dicalcium phosphate 400.00

100.00 2 Wheaten flour 100.00

1.00 3 Citric acid crystalline 1.00

272.00 4 Lactose monohydrate 272.00

QS 5 Flavors QS

20.00 6 Kollidon® 90F 20.00

4.00 7 Magnesium stearate 4.00

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, and mix.
 2. Press with medium- to high-compression force (20 kN).
 3. Compress into 800 mg tablets, using 12 mm biplanar 

punches.

CAPTOPRIL TABLETS (25 MG), CAPOTEN

Capoten is available in potencies of 12.5, 25, 50, and 100 mg 
as scored tablets for oral administration. Inactive ingredients 
include microcrystalline cellulose, cornstarch, lactose, and 
stearic acid.

CAPTOPRIL TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

25.00 1 Captopril 25.00

91.00 2 Ludipress® 91.00

2.00 3 Kollidon® CL 2.00

2.00 4 Magnesium stearate 2.00

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with medium-compression force to meet 
the following specifications.

 2. Compress into 122 mg tablets, using 8 mm biplanar 
punches.

CARBAMAZEPINE TABLETS (200 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

200.000 1 Carbamazepine 208.00

25.880 2 Microcrystalline cellulose 
(Avicel PH 101)

25.880

9.000 3 Croscarmellose sodium 
(Ac-Di-Sol)

9.000

1.520 4 Carboxymethyl cellulose 
sodium (CMC sodium)

1.520

1.500 5 Poloxyl 40 stearate 1.500

0.500 6 Colloidal silicon dioxide 
(Aerosil® 200)

0.500

6.000 7 Sodium starch glycolate 
(Primojel®)

6.000

7.000 8 Croscarmellose sodium 
(Ac-Di-Sol)

7.000

0.600 9 Magnesium stearate 0.600

— 10 Purified water 104.000
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Carbamazepine 8.0 mg/tablet added to compensate the assay 
(98.0–102.0%) and LOD of the material.

mAnuFACturing direCtions

Note: Avoid overmixing lubricants; otherwise, hardness is 
reduced. Critical note: Hardness is critical for this product. 
Increasing or decreasing hardness from the specified limit 
will affect the dissolution.

 1. Sieving and dry mixing: Sift items 1 to 3 through a 
630 µm stainless steel sieve in the sifter. Load into 
the mixer. Mix for 5 minutes at low speed.

 2. Preparation of the binder: Dissolve item 5 in 104 g 
of item 10 ((55–65°C). Cool to 30°C. Dissolve item 4 
while stirring with a stirrer. Check the weight (theo-
retical weight: 107.02 g).

 3. Kneading
 a. Knead the powder mix with the binding solution 

at a rate of 28 to 32 g/min while mixing at low 
speed. Scrape sides and blades. Mix and chop at 
low speed for 2 minutes. Check the end point of 
granulation, consisting of free-flowing granules 
with little lumps. If required, add more purified 
water to get to the end point.

 b. Sift the granules in the granulator through a 3.5 
mm stainless steel sieve, and follow by sifting 
through a 1 mm stainless steel sieve.

 c. Unload the wet granules into stainless steel trays 
for drying.

 4. Drying
 a. Dry the wet granules in an oven at 55°C for 8 

hours.
 b. Check the LOD (limit: 0.5% to 1%).
 c. If required, dry further at 55°C for 1 hour.
 5. Grinding and lubrication
 a. Grind the dried granules through a 1 mm sieve 

using a granulator at medium speed. Collect in 
stainless steel drums. Load the granules into a 
drum blender.

 b. Sift items 6 to 8 through a 500 µm sieve, using a 
sifter, and add it to the drum blender. Mix for 2 
minutes.

 c. Sift item 9 through a 250 µm sieve. Add 4 to 8 g 
granules from the bulk (step 5a). Mix in a poly-
ethylene bag for 1 minute. Add to blender and 
blend for 1 minute.

 d. Unload in stainless steel drums. Check and 
record the weight of the granules (theoretical 
weight: 260 g).

 6. Compression
 a. Check temperature and humidity before starting 

compression.
 b. Limits are that the temperature should not exceed 

27°C, and the recommended relative humidity is 
55% to 60%.

 c. Compress the granules using a rotary tableting 
machine. At 9 mm, the weight of 10 caplets is 2.6 
g ± 2%.

CARBAMAZEPINE TABLETS (200 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

200.00 1 Carbamazepine 200.00

300.00 2 Ludipress® 300.00

2.00 3 Magnesium stearate 2.00

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with low-compression force.

 2. Compress into 496 mg tablets, using 12 mm biplanar 
punches.

CARBETAPENTANE TANNATE AND 
CHLORPHENIRAMINE TANNATE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

60.00 1 Carbetapentane tannate 60.00

5.00 2 Chlorpheniramine tannate 5.00

65.00 3 Starch 65.00

150.00 4 Methyl cellulose 150.00

32.00 5 Polygalacturonic acid 32.00

65.00 6 Dibasic calcium phosphate 
dehydrate

65.00

25.00 7 Povidone 25.00

5.40 8 Talc 5.40

3.93 9 FD&C Red 40 Aluminum 
Lake 40%

3.93

1.00 10 D&C Blue No. 1 
Aluminum Lake 29%

1.00

4.00 11 Magnesium stearate 4.00

QS 12 Alcohol denatured 190 
proof

QS

CARBIDOPA AND LEVODOPA TABLETS SINEMET

The inactive ingredients are cellulose, magnesium stearate, 
and starch. Tablets Sinemet 10–100 and 25–250 also contain 
FD&C Blue No. 2. Tablets Sinemet 25–100 also contain D&C 
Yellow No. 10 and FD&C Yellow. Sinemet CR (carbidopa–
levodopa) is a sustained-release combination of carbidopa 
and levodopa for the treatment of Parkinson’s disease and 
syndrome. The inactive ingredients in Sinemet CR 50–200 
are D&C Yellow No. 10, magnesium stearate, iron oxide, and 
other ingredients. Inactive ingredients in Sinemet CR 25–100 
are magnesium stearate, red ferric oxide, and others. The 
Sinemet CR tablet is a polymeric-based drug delivery system 
that controls the release of carbidopa and levodopa as it slowly 
erodes. Sinemet CR 25–100 is available to facilitate titration 
and as an alternative to the half-tablet of Sinemet CR 50–200.
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CARBIDOPA AND LEVODOPA TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

25.00 1 Carbidopa 25.00

100.00 2 Levodopa 100.00

224.00 3 Microcrystalline cellulose 
(AvicelTM PH 101)

224.00

15.00 4 Croscarmellose sodium 15.00

3.00 5 Silicon dioxide colloidal 3.00

3.00 6 Magnesium stearate 3.00

50.00 7 Carbidopa 50.00

200.00 8 Levodopa 200.00

80.00 9 Methocel E4M premium 
CR

80.00

61.00 10 Microcrystalline cellulose 61.00

2.00 11 Silicon dioxide colloidal 2.00

2.00 12 Magnesium stearate 2.00

mAnuFACturing direCtions

 1. This is a bilayer or two-compartment tablet con-
sisting of a core layer of sustained-release car-
bidopa–levodopa overcoated with a layer of 
immediate-release carbidopa–levodopa.

 2. Separately blend the core ingredients (items 7–10) (and 
the outer layer [items 1–4] ingredients), compress to 
produce core tablets, and then overcoat with the com-
pressed outer-layer blend using a suitable coating press.

CARBINOXAMINE MALEATE, 
PHENYLPROPANOLAMINE, AND 
ACETAMINOPHEN SUSTAINED-RELEASE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

5.00 1 Carbinoxamine maleate 5.00

75.00 2 Phenylpropanolamine 
hydrochloride

75.00

50.00 3 Acetaminophen 50.00

143.35 4 Sucrose and maize starch 
microgranules

143.35

6.34 5 Polyvinylpyrrolidone 
(PVP)

6.34

0.01 6 Dye 0.01

0.075 7 Dye 0.075

0.025 8 Dye 0.025

23.99 9 Talc 23.99

mAnuFACturing direCtions

Note: This product requires separate preparation of micro-
granules for each active ingredient. This preparation requires 

a coating pan equipped with air suction and hot air heating 
system, mixer, automatic airless pump with a spray gun, 
vibrating sieve, and capsule-filling machine with triple-feed 
microgranular system.

 1. Place the neutral microgranules in the coating pan; 
prepare a 20% solution of PVP.

 2. Maintain the temperature of microgranules at 20 ± 2°C.
 3. Using the pump, apply the solution of PVP, and then 

project the active ingredient onto the microgranules 
with a plastic scoop until they are dry.

 4. Repeat these operations until all the active ingredi-
ents have been incorporated.

 5. Sieve the microgranules with a 1.11 mm sieve.
 6. Dry the microgranules at 30 ± 5°C for 3 hours.
 7. Prepare a 40% solution of shellac in alcohol and the 

required quantity of talc.
 8. Apply the shellac solution, maintaining a micro-

granule temperature of 20 ± 2°C, and add talc 
simultaneously.

 9. Sieve the microgranules through a 1.18 mm sieve.
 10. Dry the microgranules at 18°C to 23°C for 8 hours. 

Store until used.
 11. Test for dissolution and rework if necessary.

CARBONYL IRON, COPPER SULFATE, 
AND MANGANESE SULFATE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

24.00 1 Carbonyl iron (BASF) 24.00

0.16 2 Copper sulfate 0.16

3.50 3 Manganese sulfate 3.50

100.00 4 Ludipress® 100.00

2.00 5 Magnesium stearate 2.00

mAnuFACturing direCtions

 1. Pass all components through a 0.5 mm sieve, and 
mix.

 2. Press into 131 mg tablets using medium-compression 
force and 8 mm biplanar punches.

CARISOPRODOL TABLETS SOMA

Soma tablets are available as 350 mg round, white tablets. 
Carisoprodol is present as a racemic mixture. Other ingre-
dients include alginic acid, magnesium stearate, potassium 
sorbate, starch, and tribasic hydrogen phosphate.

CARVEDILOL TABLETS COREG

Coreg (carvedilol) is a white, oval, film-coated tablet contain-
ing 3.125, 6.25, 12.5, or 25 mg of carvedilol. The 6.25, 12.5, and 
25 mg tablets are Tiltab® tablets. Inactive ingredients consist 
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of colloidal silicon dioxide, crospovidone, hydroxypropyl meth-
ylcellulose, lactose, magnesium stearate, polyethylene glycol, 
polysorbate 80, povidone, sucrose, and titanium dioxide.

CARVEDILOL TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

25.00 1 Carvedilol 25.00

25.00 2 Saccharose 25.00

28.00 3 Lactose monohydrate 28.00

1.78 4 Polyvinylpyrrolidone 25 K 1.78

20.17 5 Polyvinylpyrrolidone 
cross-linked

20.17

10.00 6 Microcrystalline cellulose 10.00

5.32 7 Silicon dioxide colloidal 5.32

2.17 8 Magnesium stearate 2.17

— 9 Purified water 115.00

mAnuFACturing direCtions

 1. Place the following in a mixing vessel: item 3 sieved, 
item 2 (half), and item 4; add and mix item 9, and 
then mix by stirring for 30 minutes.

 2. Add item 7 and item 1, and stir for another 30 min-
utes until a homogeneous suspension is obtained.

 3. Pass the suspension in step 2 through a colloid mill, 
and keep circulating.

 4. Add items 2 and 5 to a fluid-bed dryer, and then pour 
the suspension in step 3 to obtain dry granules.

 5. Sieve the granules through a 1.2 mm mesh sieve.
 6. Lubricate granules and compress.

CEFADROXIL DISPERSIBLE TABLETS (250 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

250.00 1 Cefadroxil; use cefadroxin 
anhydrous

268.65

2.00 2 PVP potassium 30 2.00

— 3 Isopropyl alcohol 10.80

77.00 4 Lactose monohydrate 77.00

93.50 5 Starch (maize) 93.50

13.00 6 Aspartame 13.00

1.50 7 Aerosil® 200 1.50

0.45 8 Methylparaben 0.45

0.05 9 Propylparaben 0.05

4.00 10 Starch (maize) 4.00

5.00 11 Magnesium stearate 5.00

5.00 12 Talc 5.00

QS 13 Water, purified QS

mAnuFACturing direCtions

 1. Mix items 2 and 3, and prepare a binding solution.
 2. Sift item 1 through a 250 μm sieve.
 3. Add step 1 into step 2, and prepare a wet mass.
 4. Spread granules on trays, and dry in a dehumidified 

room.
 5. Pass dried granules through a 595 μm sieve.
 6. Prepare a paste of item 5 using purified water.
 7. Sift items 4 and 6 into 9 through a 250 μm sieve. Mix 

for 15 minutes.
 8. Add the paste from step 6, and mix until a wet mass 

is obtained without lumps.
 9. Dry the granules obtained in step 8 in a fluid-bed 

dryer at 50°C for 2 hours.
 10. Mix granules from steps 5 and 9, and load into a 

tumble mixer.
 11. Sift items 10 to 12 through a 250 μm sieve, add to 

step 10, and blend for 2 minutes.
 12. Compress into 630 mg tablets, using 11.3 mm 

punches.

CEFDINIR TABLETS (300 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

300.00 1 Cefdinir bulk powder 306.80

29.20 2 Microcrystalline cellulose 
(AvicelTM PH 101)

29.20

29.20 3 L-HPC (LH-21, Shin-Etsu 
Chemical)

29.20

3.70 4 Polyvinylpyrrolidone 
(Kollidon® 30)

3.70

0.90 5 Silicic acid light anhydrous 
(Aerosil® 200)

0.90

4.40 6 Magnesium stearate 4.40

15.00 7 Saccharin sodium 15.00

5.60 8 Strawberry flavor 5.60

mAnuFACturing direCtions

 1. Load items 1 to 4 after passing through a 250 µm 
mesh into a mixing vessel. Mix for 10 minutes.

 2. Add items 5 to 8, one at a time, and blend for 1 min-
ute each time.

 3. Compress 395 to 400 mg.
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CEFIXIME AND AMOXICILLIN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Cefixime 100.00

250.00 2 Amoxicillin 250.00

90.00 3 Microcrystalline cellulose 90.00

8.00 4 Hydroxypropyl cellulose 8.00

2.00 5 Magnesium stearate 2.00

mAnuFACturing direCtions

 1. Thoroughly blend cefixime, amoxicillin, microcrys-
talline cellulose, and hydroxypropyl cellulose, and 
granulate the mixture.

 2. Vacuum-dry the granules at 40°C and subject to 
grain size adjustment on a duplex sieve.

 3. Add magnesium stearate to these granules, and com-
press the resulting mixture.

 4. Coat the tablets with the coating solution (hydroxy-
propyl methylcellulose 10 mg in water) at a feed air 
temperature of 55°C and an exhaust gas temperature 
of 40°C.

CEFIXIME TABLETS (400 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

400.00 1 Cefixime bulk powder 448.90

38.90 2 Microcrystalline cellulose 
(AvicelTM PH 101)

38.90

38.90 3 L-HPC (LH-21, Shin-Etsu 
Chemical)

38.90

4.90 4 Polyvinylpyrrolidone 
(Kollidon® 30)

4.90

1.20 5 Silicic acid light anhydrous 
(Aerosil® 200)

1.20

5.90 6 Magnesium stearate 5.90

20.00 7 Saccharin sodium 20.00

7.50 8 Strawberry flavor 7.50

mAnuFACturing direCtions

 1. Load items 1 to 4 after passing through a 250 µm 
mesh into a mixing vessel. Mix for 10 minutes.

 2. Add items 5 to 8, one at a time, and blend for 1 min-
ute each time.

 3. Compress 566 to 570 mg.

CEFPODOXIME TABLETS

mAnuFACturing direCtions

 1. The tablet formula consists of cefpodoxime proxetil 
(53.6%), HPMC 4000 cps (35%), AvicelTM PH 101 
(10.4%), and magnesium stearate (1%).

 2. Blend materials in a polybag, using the geometric 
dilution principle.

 3. Compress the blend using 19.0 mm × 8.8 mm caplet-
shaped concave punches with a target weight of 1.1 
g/tablet.

CEFPROZIL TABLETS (250 MG) CEFZIL®

Cefzil® tablets contain cefprozil equivalent to 250 or 500 
mg of anhydrous cefprozil. In addition, each tablet contains 
the following inactive ingredients: cellulose, hydroxypro-
pyl methylcellulose, magnesium stearate, methyl cellulose, 
simethicone, sodium starch glycolate, polyethylene glycol, 
polysorbate 80, sorbic acid, and titanium dioxide. The 250 mg 
tablets also contain FD&C Yellow No. 6.

CEFPROZIL TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

250.00 1 Cefprozil 250.00

30.00 2 Starch (maize) 30.00

3.00 3 Magnesium stearate 3.00

mAnuFACturing direCtions

 1. Dry blend items 1 and 2 for 20 minutes.
 2. Sieve item 3 through a 250 μm mesh, and blend with 

step 1. Blend for 2 minutes.
 3. Compress.

CEPHALEXIN TABLETS KEFLEX

Each pulvule contains cephalexin monohydrate equivalent 
to 250 mg (720 μmol) or 500 mg (1439 μmol) of cephalexin. 
The pulvules also contain cellulose, FD&C Yellow No. 10, 
FD&C Blue No. 1, FD&C Yellow No. 6, gelatin, magnesium 
stearate, silicone, titanium dioxide, and other inactive ingre-
dients. Each tablet manufactured by Biocraft contains cepha-
lexin monohydrate equivalent to 250 mg (720 μmol) or 500 
mg (1439 μmol) of cephalexin. Inactive ingredients include 
hydroxypropyl methylcellulose, magnesium stearate, micro-
crystalline cellulose, polyethylene glycol, polysorbate 90, 
sodium starch glycolate, and titanium dioxide.
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CETIRIZINE AND PSEUDOEPHEDRINE 
DELAYED-RELEASE TABLETS (5 MG/120 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

5.00 1 Cetirizine dihydrochloride, 
excess

6.25

120.00 2 Pseudoephedrine 
hydrochloride

120.00

25.00 3 Hydroxypropyl 
methylcellulose 
(Methocel DE5)

25.00

110.00 4 Hydroxypropyl 
methylcellulose 
(Methocel F4N)

110.00

10.00 5 Hydroxypropyl 
methylcellulose 
(Methocel K5M)

10.00

174.00 6 Microcrystalline cellulose 174.00

1.00 7 Dye yellow 1.00

2.50 8 Aerosil® 200 2.50

2.50 9 Magnesium stearate 2.50

5.00 10 Ethyl cellulose (7PPS) 5.00

0.001 mL 11 Propylene glycol 1.00 mL

0.06 mL 12 Dichloromethane 60.00

0.16 mL 13 Water, purified 160.00 mL

mAnuFACturing direCtions

 1. Place items 2 to 6 and 8 in a suitable mixer. Mix for 
5 minutes.

 2. Compress the mixture in step 1 at 445 mg per tablet.

CETIRIZINE CHEWABLE TABLETS (10 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Cetirizine hydrochloride 10.00

130.80 2 Mannitol DC grade 130.80

25.00 3 Lactose monohydrate 25.00

15.00 4 Microcrystalline cellulose 15.00

10.00 5 Betadex 10.00

2.00 6 Acesulfame potassium 2.00

0.70 7 Blue dye 0.70

1.50 8 Red dye (carmine) 1.50

2.00 9 Grape flavor 2.00

2.00 10 Colloidal silicon dioxide 
(Aerosil®-200)

2.00

1.00 11 Magnesium stearate 1.00

mAnuFACturing direCtions

 1. Pass item 2 through 0.7 mm sieve and collect in a 
stainless steel container.

 2. Place half quantity of step 1 in a tumbler.
 3. Pass items 1, 5, and 6 through 0.5 mm sieve and col-

lect in a stainless steel container.
 4. Add 10% (=6.5 g) powder from step 1 to step 3 and 

mix well.
 5. Transfer half quantity of step 4 into step 2.
 6. Place 10% (=6.5 g) powder from step 1 in a stainless 

steel container.
 7. Pass item 7 and item 8 through 0.5 mm sieve and add 

to step 6 and mix well.
 8. Transfer half quantity of step 7 into step 2.
 9. Pass item 3, item 4, and item 10 through 0.7 mm 

sieve and add to step 2.
 10. Transfer balance quantity of step 4 into step 2.
 11. Transfer balance quantity of step 7 into step 2.
 12. Transfer balance quantity of step 1 into step 2.
 13. Mix step 2 for 20 minutes using tumbler.
 14. Pass item 11 through 0.250 mm sieve and add to step 

13.
 15. Mix step 14 for 2 minutes.
 16. Compress into 200 mg tablets, using a suitable punch 

(8 mm, round).

CETIRIZINE HYDROCHLORIDE 
TABLETS (10 MG) ZYRTEC

Zyrtec tablets are formulated as white, film-coated, rounded-
off rectangular-shaped tablets for oral administration and are 
available in 5 and 10 mg strengths. The inactive ingredients 
are as follows: lactose, magnesium stearate, povidone, tita-
nium dioxide, hydroxypropyl methylcellulose, polyethylene 
glycol, and cornstarch.

CETIRIZINE HYDROCHLORIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Cetirizine hydrochloride 10.20

39.00 2 Maize starch 39.00

70.55 3 Lactose monohydrate 70.55

2.60 4 PVP K-30 2.60

7.00 5 Maize starch, dried 7.00

0.65 6 Magnesium stearate 0.65

QS 7 Purified water 30.00

mAnuFACturing direCtions

 1. Prepare the binding solution by dissolving item 4 in 
item 7 at 25°C to 30°C until the solution becomes 
clear.
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 2. Sift item 1 through a 500 μm sieve in portions.
 3. Add binding solution slowly, and granulate.
 4. Add water if necessary. Dry granules at 55°C for 10 

hours.
 5. Pass granules through a 1.25 mm sieve in a V-shaped 

blender. Add items 5 and 6, and mix for 1 minute. 
Compress tablets of 130 mg with hardness of 5 to 8 
kPa.

 6. Coat using the HPMC. (See Appendix.)

CETIRIZINE HYDROCHLORIDE TABLETS (5 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

5.00 1 Cetirizine hydrochloride 5.00

90.75 2 Mannitol DC grade 90.75

25.00 3 Lactose monohydrate 25.00

15.00 4 Microcrystalline cellulose 15.00

7.50 5 Betadex 7.50

1.50 6 Acesulfame potassium 1.50

0.50 7 Blue dye 0.50

1.00 8 Red dye (carmine) 1.00

1.50 9 Grape flavor 1.50

1.50 10 Colloidal silicon dioxide 
(Aerosil®-200)

1.50

0.75 11 Magnesium stearate 0.75

For other strengths, adjust quantity with item 2.

mAnuFACturing direCtions

 1. Pass item 2 through 0.7 mm sieve and collect in a 
stainless steel container.

 2. Place half quantity of step 1 in a tumbler.
 3. Pass items 1, 5, and 6 through 0.5 mm sieve and col-

lect in a stainless steel container.
 4. Add 15% (=6.8 g) powder from step 1 to step 3 and 

mix well.
 5. Transfer half quantity of step 4 into step 2.
 6. Place 10% (=4.5 g) powder from step 1 in a stainless 

steel container.
 7. Pass item 7 and item 8 through 0.5 mm sieve and add 

to step 6 and mix well.
 8. Transfer half quantity of step 7 into step 2.
 9. Pass items 3, 4, and 10 through 0.7 mm sieve and add 

to step 2.
 10. Transfer balance quantity of step 4 into step 2.
 11. Transfer balance quantity of step 7 into step 2.
 12. Transfer balance quantity of step 1 into step 2.
 13. Mix step 2 for 20 minutes using tumbler.
 14. Pass item 11 through 0.250 mm sieve and add to step 13.
 15. Mix step 14 for 2 minutes.
 16. Compress into 150 mg tablets, using a suitable punch 

(6.0 mm × 7.0 mm, oval).

CETIRIZINE TABLETS (5 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

5.00 1 Cetirizine hydrochloride 5.00

87.2 2 Lactose spray dried 87.2

5.00 3 Cornstarch 5.00

2.00 4 Povidone K30 2.00

0.80 5 Magnesium stearate 0.80

2.20 6 Hypromellose 2.20

0.50 7 Polyethylene glycol 4000 0.50

0.80 8 Titanium dioxide 0.80

— 9 Water, purified 30.00

mAnuFACturing direCtions

 1. Pass item 2 through 0.7 mm sieve and collect in a 
stainless steel container.

 2. Place half quantity of step 1 in a tumbler.
 3. Pass items 1, 3, and 4 through 0.5 mm sieve and col-

lect in a stainless steel container.
 4. Add 10% (=4.4 g) lactose from step 1 to step 3 and 

mix well.
 5. Transfer step 4 into step 2.
 6. Transfer balance quantity of lactose from step 1 into 

step 2.
 7. Mix step 2 for 15 minutes using tumbler.
 8. Pass item 5 through 0.250 mm sieve and add to step 

7.
 9. Mix step 8 for 2 minutes.
 10. Compress into 100 mg tablets, using a suitable punch 

(5.5 mm, round).
 11. Place item 9 in a stainless steel vessel. Add item 6 

slowly to the vortex while stirring. Stir till lumps dis-
solved. Homogenize for 5 minutes. Keep for 3 to 4 
hours for saturation of hypromellose.

 12. Add item 7 and item 8 to step 11 with stirring. Stir for 
5 minutes. Homogenize for 5 minutes. Pass the coat-
ing dispersion through 180 mm sieve (if required).

 13. Load core tablets from step 10 in coating pan and 
apply coating dispersion from step 12 to get 2.5% to 
3.0% weight gain.
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CETIRIZINE HYDROCHLORIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

15.00 1 Cetirizine hydrochloride 15.00

3.00 2 Polyvinylpyrrolidone 3.00

1.50 3 Silicon dioxide 1.50

135.00 4 Lactose 135.00

1.50 5 Glyceryl behenate 1.50

6 Water QS

mAnuFACturing direCtions

 1. Place cetirizine and lactose in a fluidized-bed 
apparatus.

 2. Spray an aqueous PVP solution (in 85 g of water) to 
get granules.

 3. Dry the granules thus obtained and pass through a 
sieve (1 mm mesh), and weigh, add, and blend glyc-
eryl behenate in a drum mixer.

 4. Press the resulting mixture into tablets of 156.00 mg.
 5. Coat these tablet cores with the following formula-

tion: ethyl cellulose 10.00, hydroxypropyl cellulose 
10.00, stearic acid 2.00, and alcohol 188.00 g.

 6. Dissolve ethocel, povidone, and stearic acid in dena-
tured alcohol (188 g).

 7. Spray the coating solution onto the tablet cores in a 
coating pan.

CETYLPYRIDINIUM LOZENGES (2.5 MG)

Formulation: Cetylpyridinium chloride (Merck), 2.5 g; 
Ludipress® LCE, 370.0 g; polyethylene glycol 6000, pow-
der, 20.0 g; menthol, crystalline, 6.0 g; aspartame, potassium 
(Searle), 1.5 g.

CHARCOAL TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

250.00 1 Activated charcoal 250.00

150.00 2 Bolus alba (Merck) 150.00

28.00 3 Kollidon® 25 28.00

38.00 4 Acacia gum 38.00

QS 5 Water + isopropanol (10 + 3) 575.00 mL

15.00 6 Cremophor EL 15.00

QS 7 Isopropanol 300.00 mL

mAnuFACturing direCtions

 1. Granulate mixture of items 1 to 4 with item 5, and 
pass through a 1 mm sieve.

 2. Dry until a relative powder humidity of 90% is reached.
 3. Add solution of items 6 and 7, and pass again through 

a 0.8 mm sieve.

CHLORCYCLIZINE HYDROCHLORIDE 
TABLETS (50 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

50.00 1 Chlorcyclizine 
hydrochloride

50.00

109.75 2 Lactose monohydrate 109.75

4.28 3 Povidone (K 29–32) 4.28

11.30 4 Alcohol ethanol 190 proof 11.30

QS 5 Water, purified QS

95.71 6 Starch (corn) 95.71

6.21 7 Talc 6.21

2.60 8 Magnesium stearate 2.60

mAnuFACturing direCtions

 1. Load chlorcyclizine hydrochloride, lactose, and 
povidone into a mass mixer. Mix well.

 2. Add alcohol (diluted with an equal weight of purified 
water) and QS to mass.

 3. Granulate through a 15.88 mm aperture or similar.
 4. Dry at 41°C to less than 1% LOD (1 hour Brabender 

or equivalent at 105°C).
 5. Sift and grind through a 1.19 mm aperture or similar 

screen.
 6. Lubricate by adding cornstarch (#6), talc, and acid 

stearic (or magnesium stearate) sifted through a 600 
µm aperture or similar.

 7. Compress using 7.94 mm standard round convex 
punches with logo.

 8. Coating is optional; use organic coatings, preferably.

CHLORDIAZEPOXIDE AND CLINIDIUM 
BROMIDE TABLETS (5 MG/2.5 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

2.50 1 Clinidium bromide, 5% 
excess

2.625

5.00 2 Chlordiazepoxide, 5% 
excess

5.25

131.02 3 Lactose powder 131.02

8.50 4 Starch (maize) 8.50

2.30 5 Talc 2.30

0.30 6 Magnesium stearate 0.30

QS 7 Water, purified QS
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mAnuFACturing direCtions

 1. Prepare a paste with maize starch and water. Use this 
for separately granulating items 1 and 2. Use a 1:4 
starch and water mixture, and heat to 50°C with con-
tinuous stirring.

 2. Knead, granulate, dry, and sieve item 1 using step 
1 paste. Mix a 1:5 ratio of items 1 to 3, and mix 
together for 5 minutes. Pass the mixture through an 
oscillating granulator using a 1 mm sieve. Add paste 
from step 1, and mix for 5 minutes. Add item 3 (part) 
and pass the wet mass through a 7 mm sieve. Dry at 
a humidity of 40% to 50%. Pass the dried granules 
through a 1.5 mm perforated sieve.

 3. Knead, granulate, dry, and sieve item 2 using step 1 
paste. Use a 1:3 ratio of item 2 to lactose, and mix for 
5 minutes. Then, pass the mixture through a 1 mm 
oscillating granulator. Pass the wet mass through a 
7 mm sieve, and dry at 60°C overnight in a relative 
humidity of granules that is 34% to 43%. Pass the 
dried granules through a 1.5 mm perforated sieve.

 4. Mix the granules from steps 2 and 3, and tumble the 
mix for 1 hour at low rpm.

 5. Premix items 5 and 6 for 5 minutes, and then blend 
this mixture with step 4. Tumble the mix for a half 
hour at low rpm.

 6. Compress into 150 mg tablets, using 8 mm cylindri-
cal biconvex punches at 4 to 5 tons of pressure.

 7. Apply a sugar coating (see Appendix) to the final 
weight of 300 mg.

CHLORDIAZEPOXIDE TABLETS (10 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Chlordiazepoxide 10.00

61.70 2 Lactose 61.70

6.17 3 Starch (maize) 6.17

0.60 3 Talc 0.60

0.30 4 Magnesium stearate 0.30

QS 5 Water, purified QS

mAnuFACturing direCtions

 1. Mix items 1 and 2 in a blender for 10 minutes at 
medium speed.

 2. In a separate vessel, prepare a paste of item 3 with 
item 5, at 50°C, and maintain this temperature until 
fully gelatinized without lumps.

 3. Transfer the hot paste to the blender in step 1, and 
mix for 30 minutes. Then, pass it through a granula-
tor with a 10 mm perforated screen.

 4. Dry the granules overnight at 45°C.

 5. Sift the dry granules in an oscillating granulator 
with a 1 mm sieve.

 6. Add item 4, and mix in a tumbler for 10 minutes.
 7. Compress into 80 mg tablets, using 6 × 3 mm cylin-

drical biconvex punches.
 8. Sugar coat the tablets. (See Appendix.)

CHLORHEXIDINE LOZENGES

Bill of Materials

Scale (mg/
lozenge) Item Material Name

Quantity/ 
1000 lozenges 

(g)

5.00 1 Chlorhexidine 5.00

150.00 2 Sorbitol (crystalline) 150.00

5.00 3 Kollidon® VA 64 5.00

5.00 4 Menthol (crystalline) 5.00

5.00 5 Eucalyptol (crystalline) 5.00

1.00 6 Aspartame, potassium 1.00

0.10 7 Saccharin sodium 0.10

2.00 8 Aerosil® 200 2.00

1.00 9 Magnesium stearate 1.00

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with medium-compression force.

 2. Compress into 175 mg lozenges, using 8 mm bipla-
nar punches.

CHLOROQUINE TABLETS (250 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

250.00 1 Chloroquine diphosphate 250.00

100.00 2 Dicalcium phosphate 
(Ditab)

100.00

10.00 3 Kollidon® 30 10.00

— 4 Isopropyl alcohol 83.00

10.00 5 Kollidon® CL 10.00

2.00 6 Aerosil® 200 2.00

3.00 7 Talc 3.00

mAnuFACturing direCtions

 1. Granulate the mixture of items 1 and 2 with a solu-
tion of items 3 and 4. Then dry, pass through a 0.8 
mm sieve, add the mixture of items 5 to 7, and press 
with low-compression force.

 2. Compress into 361 mg tablets, using 8 mm biplanar 
punches.
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CHLORPHENIRAMINE AND 
PSEUDOEPHEDRINE CHEWABLE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

3.35 1 Chlorpheniramine maleate 3.35

100.00 2 Pseudoephedrine 
hydrochloride

100.00

396.65 3 Cab-o-Sil MS 396.65

200.00 4 Water 200.00

mAnuFACturing direCtions

 1. Mix chlorpheniramine maleate and pseudoephed-
rine hydrochloride in the water until thoroughly 
dissolved.

 2. Pour Cab-o-Sil M5 (silicon dioxide) into a planetary 
mixer, to which add the dissolved drug solution and 
mix at slow speed.

 3. Continue for 5 minutes, until the solution and Cab-o-
Sil are completely mixed.

 4. Dry the mixture in a forced hot air oven for 5 hours 
to an LOD of less than 2.0%.

 5. Add magnesium stearate as a lubricant, and add tar-
taric acid as an acidulant.

 6. Thoroughly mix the excipients, and compress.

CHLORPHENIRAMINE, PSEUDOEPHEDRINE, 
AND DEXTROMETHORPHAN 
CHEWABLE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

8.00 1 Chlorpheniramine maleate 8.00

120.00 2 Pseudoephedrine 
hydrochloride

120.00

60.00 3 Dextromethorphan 
hydrobromide

60.00

812.00 4 Cab-o-Sil M5 812.00

200.00 5 Water 200.00

mAnuFACturing direCtions

 1. Chlorpheniramine maleate dextromethorphan HBr 
and pseudoephedrine hydrochloride are mixed in the 
water until thoroughly dissolved.

 2. Cab-o-Sil M5 (silicone dioxide) is poured into a 
planetary mixer, to which the dissolved drug solu-
tion is added and mixed at slow speed.

 3. This is continued for 5 minutes, until the solution 
and Cab-o-Sil are completely mixed.

 4. The entire composition is dried in a forced hot air 
oven for 7 hours at 50°C.

 5. The composition is dried to an LOD of 1.25%.
 6. The dried material is then screened through a No. 30 

U.S. standard mesh screen.
 7. The excipients are added as mentioned before, and 

the blend is compressed..

CHLORPHENIRAMINE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

4.00 1 Chlorpheniramine maleate 4.00

75.00 2 Starch 1500 75.00

65.62 3 Microcrystalline cellulose 
(50 μm)

65.62

2.96 4 Stearic acid 2.96

1.11 5 Fumed silica 1.11

0.37 6 Magnesium stearate 0.37

mAnuFACturing direCtions

 1. Blend half of the Starch 1500 with the fumed silica 
and chlorpheniramine for 5 minutes.

 2. Pass this mixture through a 40 mesh screen, and 
return to blender.

 3. Add the remaining Starch 1500 to the material in 
step 1, and blend for 5 additional minutes.

 4. Add the microcrystalline cellulose and stearic acid 
to the material from step 2, and blend for an addi-
tional 10 minutes.

 5. Add the magnesium stearate to the material from 
step 3, and blend for an additional 5 minutes.

CHOLINE THEOPHYLLINATE TABLETS (100 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Choline theophylline 100.00

244.00 2 Ludipress® 244.00

6.00 3 Magnesium stearate 6.00

mAnuFACturing direCtions

 1. Pass all components through a 0.5 mm sieve. Mix 
and press with very low-compression force.

 2. Compress into 350 mg tablets, using 8 mm biplanar 
punches.
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CHYMOTRYPSIN TABLETS (25 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

25.00 1 Chymotrypsin 27.50

71.50 2 Ludipress® 71.50

1.00 3 Magnesium stearate 1.00

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm screen, 
and press with low-compression force.

 2. Compress into 100 mg tablets, using 8 mm biplanar 
punches.

CILAZAPRIL TABLETS (2.5 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

2.50 1 Cilazapril anhydrous 2.50

37.00 2 Lactose powder 37.00

2.87 3 Talc 2.87

57.43 4 Starch (maize) 57.43

7.65 5 Hydroxypropyl 
methylcellulose 2910/3C

7.65

1.91 6 Sodium stearyl fumarate 1.91

QS 7 Water, purified QS

mAnuFACturing direCtions

 1. Disperse item 5 in 50 mL of item 7, and allow this to 
stand overnight.

 2. In a tumble mixer, add item 1 and 10 g of item 2, and 
mix for 5 minutes.

 3. Add the balance of item 2 and 20 g of item 4, and 
mix well.

 4. Add the granulating solution from step 1, and knead. 
Then, pass through a 7 mm sieve in a granulator.

 5. Spread on paper-lined trays, and dry at 45°C 
overnight.

 6. Pass the dried granules through a 1.5 mm sieve at 
20% to 25% RH.

 7. In a tumble mixer, add the balance of item 4, and 
then add items 3 and 6. Mix for 6 minutes.

 8. Compress into 200 mg tablets, using a suitable 
punch.

 9. Coat using the Opadry coating. (See Appendix.)

CIMETIDINE CHEWABLE TABLETS

mAnuFACturing direCtions

 1. Cimetidine Premix Granules—Cimetidine, 200.0 
mg; Eudragit E100, 20.0 mg; antacid (Al/Mg) gran-
ules (sorbitol: direct compression grade, 590.0 mg; 
lactose: direct compression grade spray dried, 325.0 
mg; lactose crystalline, 325.0 mg; dried aluminum 
hydroxide gel, 250.0 mg; magnesium hydroxide, 
200.0 mg; croscarmellose sodium type A, 30.0 mg; 
magnesium stearate, 15.0 mg). Total 1735.0 mg.

 2. Tableting mix for compression—Cimetidine 220.0 
mg; premix granules antacid (Al/Mg), 1735.0 mg; 
granules microcrystalline cellulose, 200.0 mg 
(AvicelTM PH102); aspartame, 10.0 mg; aniseed, 20.0 
mg, butterscotch, 20.0 mg; magnesium stearate, 15.0 
mg. Total 2220.0 mg.

 3. Add a 40% (w/w) solution of the Eudragit E100 in 
methylene chloride with mixing to the cimetidine 
and blend until granules are formed.

 4. Dry the resulting granules and then sieve through a 
16 mesh screen.

 5. Sieve aluminum hydroxide, magnesium hydrox-
ide, and other ingredients for the antacid granules 
through a 12 mesh (1.4 mm) screen and mix together.

 6. Compress the resulting mix on a rotary tablet press, 
and mill the resulting compacts using a 12 mesh 
screen.

 7. Load cimetidine granules, antacid granules, and 
extragranular excipients into a cone blender and mix 
thoroughly.

 8. Discharge the resulting mix from the blender and 
compress on a suitable rotary tablet press fitted with 
the appropriate punches.

CIMETIDINE TABLETS (200 MG)

Formulation: Cimetidine, 200 g; Ludipress®, 295 g; magne-
sium stearate, 5 g.

mAnuFACturing direCtions

 1. Pass the mixture through 0.8 mm screen.
 2. Press with low-compression force at 510 mg at low 

humidity (30%).
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CIMETIDINE TABLETS (200 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

200.00 1 Cimetidinea 202.00

48.89 2 Microcrystalline cellulose 
(AvicelTM PH 102)

48.89

6.00 3 Povidone (PVP K-30) 6.00

0.40 4 Sodium lauryl sulfate 0.40

0.26 5 Dispersed blue E132 0.26

0.26 6 Ferric oxide (iron oxide 
yellow)

0.26

13.11 7 Starch (maize)b 14.41

9.44 8 Sodium starch glycolate 
(Primojel®)

9.44

1.40 9 Magnesium stearate 1.40

— 10 Purified water 77.78

Note: For higher strength (400 and 800 mg tablets), adjust formula and fill 
weights accordingly.

a Cimetidine 2.0 mg/tablet (1%) is added as an extra to compensate for the 
moisture.

b Maize starch 1.3 mg/tablet (10%) is added as an extra to compensate for the 
moisture.

mAnuFACturing direCtions

 1. Prepare a slurry of item 7 in 15.56 g of item 10 (30–
40°C). Then, make a translucent paste by adding 
44.44 g of item 10 (90–95°C). Cool to 45°C to 50°C.

 2. Disperse items 5 and 6 in 4.44 g of item 10 (25–
30°C) by homogenizing. Add the color dispersion to 
the starch paste at step 1, and mix well.

 3. Dissolve item 3 in 13.33 g of item 10. Stir until the 
solution is clear. Add item 4 to the solution. Stir just 
to dissolve. Do not produce foam by stirring. Add 
this solution to the colored paste at step 2, and mix 
for 5 minutes.

 4. Pass items 1 and 2 through a 1200 μm sieve using 
a sifter. Collect in a stainless steel drum. Load to a 
mixer. Mix at a high speed for 10 minutes.

 5. Add colored starch paste from step 3 to the dry pow-
der in the mixer. When the addition is over, mix at 
medium speed to get the satisfactory wet mass.

 6. Add item 10 if required. Record extra quantity if 
used.

 7. Pass the wet mass through a FitzMill using sieve 
24250, knives forward, at medium speed.

 8. Collect and spread the granules onto the trays, one-
third the thickness of the tray, and dry the granules 
at 55°C for 16 hours. After 4 hours of drying, stir 
the granules in the trays, and change the positions of 
the trays for uniform drying. Note: Stirring is a very 
important step to avoid migration of color. Migration 
leads to mottling of the tablet.

 9. Check the moisture of dried granules. The limit is 
not more than 1.5%. Dry further if required to get a 
moisture content of 1.5%.

 10. Pass the granules through a 1.25 mm sieve using a 
granulator at medium speed. Do not fill the hopper 
completely. This increases excess fines.

 11. Pass item 8 through a 500 μm sieve using a sifter. 
Collect in a polyethylene bag, and add to the blender. 
Mix for 5 minutes

 12. Pass item 9 through a 250 μm sieve using a sifter. 
Collect in a polyethylene bag, and add 4.4 to 6.7 g 
powder from the bulk. Mix it, and then add it to the 
blender. Mix for 1 minute.

 13. Check temperature and humidity before starting 
compression. The limits are as follows: temperature 
25°C to 27°C; RH 45% to 55%.

 14. Compress the granules using round concave punches. 
The weight of 10 tablets is 2.80 g ± 2%.

 15. Coat tablets. (See the details in the Appendix.)

CIPROFLOXACIN TABLETS (500 MG) CIPRO

Cipro film-coated tablets are available in 100, 250, 500, and 
750 mg (ciprofloxacin equivalent) strengths. The inactive 
ingredients are starch, microcrystalline cellulose, silicon 
dioxide, crospovidone, magnesium stearate, hydroxypropyl 
methylcellulose, titanium dioxide, polyethylene glycol, and 
water.

CIPROFLOXACIN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

500.00 1 Ciprofloxacin HCl 
Monohydrate

500

10.00 2 Crospovidone (Kollidon® 
CL)

10.00

60.00 3 Sodium starch glycolate 
(Primojel®)

60.00

9.50 4 Povidone (PVP K-30) 9.50

54.37 5 Microcrystalline cellulose 
(AvicelTM PH 101)

54.37

20.00 6 Crospovidone (Kollidon® 
CL)

20.00

20.00 7 Sodium starch glycolate 
(Primojel®)

20.00

6.00 8 Magnesium stearate 6.00

3.46 9 Colloidal silicon dioxide 
(Aerosil® 200)

3.46

— 10 Absolute alcohol (ethanol, 
dehydrated alcohol)

268.00
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mAnuFACturing direCtions

Note: It is important to note the following:

• Avoid overmixing lubricants, because this could 
reduce hardness.

• Process the products in an explosion-proof area. 
Relative humidity should not be more than 50%, and 
the temperature should be not more than 27°C.

 1. Granulating solution: Dissolve item 4 in item 10 
under slow stirring by stirrer.

 2. Dry powder mixing: Sift items 1, 3, and 2 
through a stainless steel sieve (900 µm) in sifter. 
Load into a mixer. Mix and chop for 3 minutes at 
low speed.

 3. Kneading
 a. Knead the mixed powder with granulating 

solution for 2 minutes while mixing at low 
speed. Then, mix and chop at high speed for 
2 minutes.

 b. If required, add more absolute alcohol, and 
mix and chop at low speed to get to the end 
point of granulation. Record the additional 
quantity of absolute alcohol. Unload the wet 
mass in a stainless steel tray for drying.

 4. Drying
 a. Dry the wet mass in the oven. Start air cir-

culation without the heater “on” for 2 hours, 
keeping the door open. Then, dry at 55°C for 
5 hours.

 b. Check the LOD. The limit is 1.5% to 2.0%.
 c. If required, continue drying at 55°C for 

another half an hour to get the desired LOD.
 5. Grinding: Pass the dried granules through a 1.25 

mm sieve using a granulator at medium speed. 
Collect in stainless steel drums.

 6. Lubrication
 a. Sift items 5, 7, 6, and 9 through a 500 µm 

sieve, and add it to the dry granules in the 
drum.

 b. Pass item 8 through a 250 µm sieve using a 
sifter. Add 40 to 60 g of granules from bulk. 
Mix in polyethylene bag for 1 minute. Add to 
a drum blender, and mix for 1 minute.

 7. Compression: Compress the granules using a 
rotary tableting machine with 18 × 8 mm oblong 
concave punches. Compress into 770 mg tablets.

 8. Coating: Coat using HPMC coating. (See 
Appendix.)

CIPROFLOXACIN TABLETS (750 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

750.00 1 Ciprofloxacin HCl 
Monohydrate

750.00

15.00 2 Crospovidone (Kollidon® CL) 15.00

70.00 3 Sodium starch glycolate 
(Primojel®)

70.00

11.00 4 Povidone (PVP K-30) 11.00

70.00 5 Microcrystalline cellulose 
(AvicelTM PH 101)

70.00

25.00 6 Crospovidone (Kollidon® CL) 25.00

30.00 7 Sodium starch glycolate 
(Primojel®)

30.00

7.50 8 Magnesium stearate 7.50

3.50 9 Colloidal silicon dioxide 
(Aerosil® 200)

3.50

— 10 Absolute alcohol (ethanol, 
dehydrated alcohol)

400.00

mAnuFACturing direCtions

See the manufacturing directions for the 500 mg tablet.

CISAPRIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

52.92 1 Cisapride-(l)-tartrate 52.92

346.08 2 Lactose 346.08

66.000 3 Hydroxypropyl 
methylcellulose 2208

66.000

2.85 4 Magnesium stearate 2.85

5.70 5 Colloidal anhydrous silica 5.70

28.60 6 Talc 28.60

CISAPRIDE TABLETS (5 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

5.00 1 Cisapride 5.20

80.90 2 Lactose monohydrate 80.90

10.80 3 Starch (maize) 10.80

3.00 4 Povidone (PVP K-30) 3.00

0.15 5 Polysorbate 20 (Tween 20) 0.15

19.40 6 Microcrystalline cellulose 
(AvicelTM PH 102)

19.40

0.60 7 Magnesium stearate 0.60

— 8 Purified water 18.00
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mAnuFACturing direCtions

Note: Avoid overmixing lubricants; otherwise, hardness can 
be reduced.

 1. Preparation of binding solution
 a. Dissolve item 4 in 16.0 g of item 8 (30°C), while 

mixing at slow speed by stirrer.
 b. Add item 5 to 2.0 g of item 8 (60–70°C). Stir 

manually with a spatula to make a clear solution.
 c. Add the previous step into step 1. Mix manually.
 2. Sieving and mixing: Sift items 1 to 3 through a 500 

µm sifter. Load into a mixer and mix for 5 minutes at 
low speed.

 3. Kneading
 a. Add the binding solution to the dry powders, 

while mixing at low speed for 2 minutes. After 
the binding solution is added, mix further for 
1 minute, using the mixer and chopper at low 
speed. Scrape sides and blade. Check for satis-
factory granules with few or no lumps.

 b. If required, add extrapurified water, and record.
 c. Unload the granules into a stainless steel tray for 

drying.
 4. Drying
 a. Dry the granules in an oven at 55°C for 10 hours. 

After 4 hours of drying, scrape the semidried 
granules to break the lumps for uniform drying.

 b. Check the LOD. The limit is 0.7% to 1.0%.
 c. Transfer the dried granules into stainless steel 

drums.
 5. Grinding
 a. Pass the dried granules through a 1 mm sieve at 

medium speed. Collect in stainless steel drums.
 b. Load granules into the drum blender.
 6. Lubrication
 a. Sift item 6 through a 500 µm sieve using a sifter. 

Add to step 2, in a drum blender. Mix for 5 
minutes.

 b. Sift item 7 through a 500 µm stainless steel sieve 
in sifter. Add 4 to 6 g granules in a polyethylene 
bag to sieve item. Mix manually for 1 minute. 
Add to drum blender, and blend for 1 minute.

 c. Unload in stainless steel drums.
 7. Compression: Compress the granules using a rotary 

tableting machine with 7 mm round punches and a 
compression weight of 120 mg.

CISAPRIDE TARTRATE MINI TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

6 1 Cisapride tartrate 6

3.54 2 Explotab 3.54

25.36 3 AvicelTM PH 101 25.36

3.54 4 Aerosil® 200 3.54

3.54 5 Magnesium stearate 3.54

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

6 1 Cisapride tartrate 6

6.92 2 Methocel K100 M 6.92

3.45 3 Klucel LF 3.45

17.68 4 AvicelTM PH 101 17.68

3.45 5 Aerosil® 200 3.45

3.45 6 Magnesium stearate 3.45

mAnuFACturing direCtions

 1. The ingredients (1–5), with the exception of magne-
sium stearate, are blended for 45 minutes.

 2. Magnesium stearate is then added and blending con-
tinued for 5 minutes.

 3. The blend is then tableted in 3.8 mm round deep con-
cave punches with fill weight of 35.48 mg in the first 
formula and 34.54 mg in the second formula.

 4. Coat the tablets using the following formulation: 
Eudragit L 12.5, 49.87%; talc, 2.47%; diethyl phthal-
ate, 1.27%; isopropyl alcohol, 43.33%; purified water, 
3.07%. Coat to provide 12.5% weight gain.

CITALOPRAM HYDROBROMIDE TABLETS CELEXA

Celexa is a film-coated, oval-scored tablet containing citalo-
pram HBr in strengths equivalent to a 20 or 40 mg citalopram 
base. The inactive ingredients are copolyvidone, cornstarch, 
croscarmellose sodium, glycerin, lactose, monohydrate, mag-
nesium stearate, hydroxypropyl methylcellulose, microcrys-
talline cellulose, and polyethylene glycol; titanium dioxide 
and iron oxides are used as coloring agents in the pink 20 mg 
tablets.

CLARITHROMYCIN TABLETS (250 
MG/500 MG) BIAXIN

Each yellow oval film-coated Biaxin tablet contains 250 or 
500 mg of clarithromycin and the following inactive ingre-
dients: cellulosic polymers, croscarmellose sodium, D&C 
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Yellow No. 10, FD&C Blue No. 1, magnesium stearate, povi-
done, propylene glycol, silicon dioxide, sorbic acid, sorbitan 
monooleate, stearic acid, talc, titanium dioxide, and vanillin. 
The 250 mg tablet also contains pregelatinized starch.

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

250.00 1 Clarithromycina 256.00

80.90 2 Microcrystalline cellulose 
(AvicelTM PH 102)

80.90

8.00 3 Croscarmellose sodium 
(Ac-Di-Sol)

8.00

9.00 4 Povidone (PVP K-30) 9.00

1.10 5 Polysorbate 80 (Tween 80) 1.10

51.50 6 Microcrystalline cellulose 
(AvicelTM PH 102)

51.50

10.00 7 Croscarmellose sodium 
(Ac-Di-Sol)

10.00

22.00 8 Pregelatinized starch 
(Starch 1500)

22.00

2.25 9 Magnesium stearate 2.25

4.50 10 Talc (fine powder) 4.50

3.00 11 Stearic acid 3.00

1.75 12 Colloidal silicon dioxide 
(Aerosil® 200)

1.75

— 13 Alcohol (ethanol 95%) 88.00

a Clarithromycin 6.0 mg/tablet is added as an excess to compensate for the 
water content and assay of the material. The weight of clarithromycin is 
factored based on potency. The weight of microcrystalline cellulose 
(AvicelTM PH 101) is then adjusted to compensate for the factored potency 
of clarithromycin. Adjust the fill weight and formula for a 500 mg tablet.

mAnuFACturing direCtions

Precautions: Avoid overmixing lubricants; otherwise, hard-
ness can be reduced. Process the products in an explosion-
proof area, with relative humidity of not more than 50% and a 
room temperature of not more than 27°C.

 1. Screen, if necessary, through an approximately 710 
µm screen, the following: clarithromycin, croscarm-
ellose sodium, microcrystalline cellulose (v PH 101), 
and silicon dioxide. Blend together in suitable mass-
ing equipment.

 2. Dissolve povidone in approximately 240 mL of eth-
anol—a complete solution must be achieved.

 3. While mixing the blended powders from step 1, add 
the povidone solution from step 2.

 4. Continue mixing to ensure an even distribution of 
the solution, and then add extra ethanol until a char-
acteristic granule mass is obtained.

 5. If necessary, pass the wet mass through a 3 to 4 mm 
screen. Dry at approximately 50°C to 55°C until the 
LOD is not more than 3%.

 6. Sift dried granule over a 1.4 mm (approximately) 
screen. Pass the oversized granules through a 1.7 
mm (approximately) screen, using a suitable mill. 
Alternate screening and milling systems may be 
used to yield suitably sized granules.

 7. Load a portion of the granule from step 6 into a 
suitable blender. Add microcrystalline cellulose 
(AvicelTM PH 102) and croscarmellose sodium, 
blend, add talc, purify, and blend until uniform.

 8. Mix together stearic acid and magnesium stearate 
with a small portion of granule. If necessary, pass 
through a 0.5 mm (approximately) screen.

 9. Add the preceding steps, mix, and then add the bal-
ance of granule. Mix until uniform.

 10. Compress tablets to the following parameters: tablet 
weight 8.5 g/10 tablets ± 3%.

 11. Coat using an HPMC coating solution.

CLARITHROMYCIN DISPERSIBLE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

250.00 1 Clarithromycin base 250.00

22.50 2 Crospovidone 22.50

62.50 3 Croscarmellose sodium 62.50

3.80 4 Polysorbate 3.80

566.20 5 Microcrystalline cellulose 566.20

40.00 6 Aspartame 40.00

20.00 7 Saccharin sodium 20.00

20.00 8 Mint flavor 20.00

5.00 9 Colloidal silica 5.00

10.00 10 Magnesium stearate 10.00

CLARITHROMYCIN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

500.00 1 Clarithromycin 500.00

200.00 2 Methocel K100 LV 
Premium CR Grade

200.00

260.00 3 Lactose monohydrate 260.00

30.00 4 Talc 30.00

6.25 5 Magnesium stearate 6.25

mAnuFACturing direCtions

 1. Load methocel (K 100 LV) into a mixer and dry 
blend with clarithromycin.

 2. Granulate the mixture using water until proper gran-
ulation is obtained. Dry the granulation, sift, and 
grind to appropriate size.
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 3. Screen talc and magnesium stearate and blend with 
dry granulation. Load the granulation into hopper 
and compress into tablets. Coat the tablets with an 
aqueous coating.

CLARITHROMYCIN CONTROLLED-
RELEASE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

1000.00 1 Clarithromycin 1000.00

25.00 2 Methocel K15 MCR 25.00

12.50 3 Methocel K4 MCR 12.50

12.50 4 Lactose 12.50

20.00 5 Sodium stearyl fumarate 20.00

12.506.25 6 Magnesium stearate 12.50

10.00 7 Talc 10.00

0.50 8 Colloidal silicon dioxide 0.50

mAnuFACturing direCtions

 1. Blend clarithromycin with the two polymers and 
lactose and wet granulate with water. Dry, size, and 
lubricate granules, and compress to tablets (1161.5 
mg).

 2. The tablets thus obtained can optionally be film 
coated.

CLENBUTEROL TABLETS (20 ΜG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

0.02 1 Clenbuterol hydrochloride 0.02

99.00 2 Ludipress® 99.00

1.00 3 Magnesium stearate 1.00

mAnuFACturing direCtions

 1. Mix all components in a Turbula mixer, and press to 
tablets with a compression force of 20 kN.

 2. Compress into 100 mg tablets, using 8 mm punches.
 3. If the content uniformity does not meet the require-

ments, prepare a premix of clenbuterol hydrochloride 
with a small part of the Ludipress® before mixing 
with the other components of the tableting mixture.

CLINDAMYCIN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

20.00 1 Clindamycin, use 
clindamycin 
hydrochloride

22.70

265.00 2 Lactose dihydrate 265.00

33.33 4 Starch (maize) 33.30

2.00 5 Hydroxypropyl cellulose 
(Klucel EF)

2.00

30.00 6 Calcium lactate·5H2O 30.00

41.00 7 Lactic acid 41.00

128.00 8 Microcrystalline cellulose 
(AvicelTM PH 102)

128.00

12.00 9 Kollidon® CL 12.00

7.00 10 Aerosil® 200 7.00

mAnuFACturing direCtions

 1. Clindamycin HCl, lactose, one-half of the corn-
starch, HPC, calcium lactate, and lactic acid are 
granulated in a fluidized-bed granulator.

 2. The resulting granules and the remainder of the corn-
starch, Kollidon®, microcrystalline cellulose, mag-
nesium stearate, and Aerosil® are passed through a 
forced sieve (1.25 mm) and homogenized in a con-
tainer mixture.

 3. The resulting mixture is tableted on a rotary tablet-
ing machine.

CLOBAZAM TABLETS (10 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Clobazam 10.00

135.00 2 Dicalcium phosphate 135.00

7.00 3 Kollidon® VA64 7.00

7.00 4 Kollidon® CL 7.00

1.50 5 Magnesium stearate 1.50

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with medium-compression force (15 kN).

 2. Compress into 165 mg tablets, using 8 mm biplanar 
punches.
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CLOMIFEN CITRATE TABLETS (50 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

50.00 1 Clomifen citrate 50.00

100.00 2 Ludipress® 100.00

1.00 3 Magnesium stearate 1.00

mAnuFACturing direCtions

 1. Mix all components, sieve, and press with low-com-
pression force.

 2. Compress into 154 mg tablets, using 8 mm biplanar 
punches.

CLOMIPRAMINE HYDROCHLORIDE 
TABLETS, BUCCAL (10 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Clomipramine 
hydrochloride

10.00

90.00 2 Gelatin 90.00

20.00 3 Glycerin, anhydrous 20.00

10.00 4 Lactose, anhydrous 10.00

20.00 5 Mannitol 20.00

mAnuFACturing direCtions

 1. Mix clomipramine hydrochloride (10 g) and 90 g of 
gelatin and pulverize in a mill.

 2. After mixing, add 20 g of glycerin, 10 g of lactose, and 20 
g of mannitol, and mix the components until uniform.

 3. Compress 150 mg to provide a buccal dosage unit. 
Each buccal unit contains 10 mg of clomipramine 
hydrochloride.

CLOMIPRAMINE HYDROCHLORIDE 
TABLETS, EFFERVESCENT (300 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

300.00 1 Clomipramine 
hydrochloride

300.00

1985.00 2 Sodium bicarbonate 1985.00

1000 3 Citric acid 1000

mAnuFACturing direCtions

 1. Thoroughly mix the components (i.e., clomipramine 
hydrochloride, sodium bicarbonate, and citric acid, 
as set forth in the preceding table).

 2. Produce an effervescent tablet by placing the mix-
ture in a die, followed by with compression with 
an appropriate punch. Relatively little compression 
force should be used (e.g., about 3,000 to about 
20,000 pounds of force).

CLONAZEPAM TABLETS (1 MG/2 MG)

Klonopin, a benzodiazepine, is available as scored tablets 
with a K-shaped perforation containing 0.5 mg and 1 or 2 mg 
of clonazepam, and unscored tablets with a K-shaped perfo-
ration containing 1 or 2 mg of clonazepam. Each tablet also 
contains lactose, magnesium stearate, microcrystalline cel-
lulose, and cornstarch, with the following colorants: 0.5 mg 
of FD&C Yellow No. 6 Lake and 1 mg of FD&C Blue No. 1 
Lake and of FD&C Blue No. 2 Lake.

CLONIDINE TABLETS (0.1 MG/0.2 
MG/0.3 MG) PLAVIX

Plavix for oral administration is available as pink, round, 
biconvex, engraved film-coated tablets containing 97.875 
mg of clopidogrel bisulfate, which is the molar equivalent of 
75 mg of clopidogrel base. Each tablet contains anhydrous 
lactose, hydrogenated castor oil, microcrystalline cellulose, 
polyethylene glycol 6000, and pregelatinized starch as inac-
tive ingredients. The pink film coating contains ferric oxide 
(red), hydroxypropyl methylcellulose 2910, polyethylene gly-
col 6000, and titanium dioxide. The tablets are polished with 
carnauba wax.
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CODEINE, ACETAMINOPHEN, 
AND PENTOBARBITAL TABLETS 
(15 MG/300 MG/30 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

15.00 1 Codeine phosphate, 2.5% 
excess

15.375

300.00 2 Acetaminophen 300.00

30.00 3 Pentobarbital sodium; use 
pentobarbital

27.50

40.00 4 Calcium carbonate, 
precipitated

40.00

58.66 5 Lactose monohydrate 58.66

20.00 6 Povidone K 29–32 20.00

20.00 7 Starch (corn) 20.00

2.00 8 Polyethylene glycol, milled 2.00

0.066 9 Red dye 0.066

0.054 10 Yellow dye 0.054

0.018 11 Scarlet dye 0.018

25.79 14 Polacrilin potassium 
(Amberlite IRP-88)

25.79

10.40 15 Magnesium stearate 10.40

mAnuFACturing direCtions

 1. Mixing
 a. Add codeine phosphate to acetaminophen in the 

presence of an authorized person.
 b. Pass step a through a micropulverizer fitted with 

a 6.35 mm aperture or similar screen at high 
speed, with the hammers forward if the acet-
aminophen has a bulk density above 0.4 g/cc. 
After micropulverizing, the bulk density should 
be checked and should not exceed 0.4 g/cc. Add 
this to the mixer.

 c. Pass pentobarbital and calcium carbonate 
through an 840 µm aperture screen, and then add 
to the mixer.

 d. Add lactose, povidone, cornstarch, and polyeth-
ylene G 8000 NF (milled) to the mixer, and mix 
for 5 minutes.

 e. Dissolve the dyes in water, and add alcohol.
 f. Add the dye solution to the powders in the mixer, 

and mix until the color is evenly dispersed.
 g. Screen the wet granulation through a 9.52 mm 

aperture screen.
 h. Oven dry for 2 to 3 hours at 43°C, or use a fluid-

bed dryer at room temperature for 12 minutes or 
until the LOD is 1% to 2% (1 hour at 105°C on an 
Ohaus, Brabender, or equivalent balance).

 i. Mill the dried granulation through a 1.2 mm 
aperture screen (FitzMill or similar, medium 
speed, knives forward), and then add to a suit-
able mixer (V or similar).

 j. Pass the Amberlite and magnesium stearate 
through a 595 µm aperture screen on a suitable 
shaker (Russel or similar), and add to the mixer 
(V or similar).

 k. Blend for 30 minutes.
 l. Discharge the blended material into polyethyl-

ene-lined containers. Seal and deliver this to the 
compression area.

 2. Compression
 a. Compress on an 11.90 mm standard concave 

punch.
 b. The weight of 10 tablets is 5.2 g.

CONJUGATED ESTROGENS AND 
MEDROXYPROGESTERONE TABLETS, PREMPRO

Prempro 2.5 mg—Each peach tablet for oral administration 
contains 0.625 mg conjugated estrogens, 2.5 mg of medroxy-
progesterone acetate, and the following inactive ingredients: 
calcium phosphate tribasic, calcium sulfate, carnauba wax, 
cellulose, glyceryl monooleate, lactose, magnesium stearate, 
methyl cellulose, pharmaceutical glaze, polyethylene glycol, 
sucrose, povidone, titanium dioxide, and red ferric oxide.

Prempro 5 mg—Each light-blue tablet for oral adminis-
tration contains 0.625 mg of conjugated estrogens, 5 mg of 
medroxyprogesterone acetate, and the following inactive 
ingredients: calcium phosphate tribasic, calcium sulfate, 
carnauba wax, cellulose, glyceryl monooleate, lactose, mag-
nesium stearate, methyl cellulose, pharmaceutical glaze, 
polyethylene glycol, sucrose, povidone, titanium dioxide, and 
FD&C Blue No. 2.

Premphase—Each maroon Premarin tablet for oral admin-
istration contains 0.625 mg of conjugated estrogens and the 
following inactive ingredients: calcium phosphate tribasic, 
calcium sulfate, carnauba wax, cellulose, glyceryl monooleate, 
lactose, magnesium stearate, methyl cellulose, pharmaceuti-
cal glaze, polyethylene glycol, stearic acid, sucrose, titanium 
dioxide, FD&C Blue No. 2, D&C Red No. 27, and FD&C Red 
No. 40. These tablets comply with USP Drug Release Test 1. 
Each light-blue tablet for oral administration contains 0.625 
mg of conjugated estrogens and 5 mg of medroxyprogester-
one acetate and the following inactive ingredients: calcium 
phosphate tribasic, calcium sulfate, carnauba wax, cellulose, 
glyceryl monooleate, lactose, magnesium stearate, methyl 
cellulose, pharmaceutical glaze, polyethylene glycol, sucrose, 
povidone, titanium dioxide, and FD&C Blue No. 2.

CONJUGATED ESTROGENS (0.3–
2.50 MG) PREMARIN

Tablets are available in 0.3, 0.625, 0.9, 1.25, and 2.5 mg 
strengths of conjugated estrogens. Premarin tablets contain 
the following inactive ingredients: calcium phosphate triba-
sic, calcium sulfate anhydrous (white tablet), calcium sul-
fate, carnauba wax, cellulose, glyceryl monooleate, lactose, 
magnesium stearate, methyl cellulose, pharmaceutical glaze, 
polyethylene glycol, stearic acid, sucrose, talc, and titanium 
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dioxide. The 0.3 mg tablets also contain D&C Yellow No. 
10, FD&C Blue No. 1, FD&C Blue No. 2, and FD&C Yellow 
No. 6. The 0.625 mg tablets also contain FD&C Blue No. 2, 
D&C Red No. 27, and FD&C Red No. 40. The 0.9 mg tablets 
also contain D&C Red No. 6 and D&C Red No. 7. The 1.25 
mg tablets contain black iron oxide, D&C Yellow No. 10, and 
FD&C Yellow No. 6. The 2.5 mg tablets contain FD&C Blue 
No. 2 and D&C Red No. 7.

COUMADIN TABLETS

Coumadin tablets also contain (all strengths) lactose, starch, 
and magnesium stearate; the colors include: 1 mg tablet D&C 
Red No. 6; 2 mg tablet FD&C Blue No. 2 and FD&C Red No. 
40; 2.5 mg tablet FD&C Blue No. 1 and D&C Yellow No. 
10; 4 mg tablet FD&C Blue No. 1 Lake; 5 mg tablet FD&C 
Yellow No. 6; 7.5 mg tablet D&C Yellow No. 10 and FD&C 
Yellow No. 6; and 10 mg tablet is dye free.

CROSPOVIDONE EFFERVESCENT TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

1000.00 1 Crospovidone (micronized) 1000.00

150.00 2 Citric acid 150.00

25.00 3 Aerosil® 200 25.00

100.00 4 Sucrose (crystalline) 100.00

1.00 5 Saccharin sodium 1.00

QS 6 Water QS

5.00 7 Magnesium stearate 5.00

125.00 8 Sodium bicarbonate 125.00

65.00 9 Flavor mixture 65.00

mAnuFACturing direCtions

 1. Granulate mixture of items 1 to 5 with item 6, dry, 
and pass through a sieve.

 2. Mix the dry granules with items 7 to 9, and press 
with medium-compression force.

 3. The dosage may be increased to 2000 mg crospovi-
done by increasing the tablet weight to 3200 mg.

 4. Compress 1590 mg tablets, using 20 mm-diameter 
biplanar punches.

CYCLOBENZAPRINE HYDROCHLORIDE 
TABLETS (10 MG)

Cyclobenzaprine HCl is supplied as 10 mg tablets for oral 
administration. The inactive ingredients are hydroxypropyl 
cellulose, hydroxypropyl methylcellulose, iron oxide, lactose, 
magnesium stearate, starch, and titanium dioxide.

CYCLOBENZAPRINE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Cyclobenzaprine 10.00

74.00 2 Lactose anhydrous 74.00

35.00 3 Starch (maize) 35.00

1.00 4 Magnesium stearate 1.00

25.00 5 Starch (maize) 25.00

— 6 Water, purified 30.00 mL

mAnuFACturing direCtions

 1. Place the active ingredient (cyclobenzaprine) and 
lactose in a suitable mixer.

 2. Blend until a uniform mix is obtained.
 3. Add item 5 to item 6 to make a paste.
 4. Add step 3 into step 2 to form a suitable mass.
 5. Add item 3 to step 4, and mix until granules are 

formed.
 6. Screen granules through a suitable milling machine, 

using a 1/4 in. stainless steel screen.
 7. Dry the milled granules in a suitable drying oven 

until the desired moisture of less than 2% is obtained.
 8. Mill the dried granules through a suitable milling 

machine using a 1/4 in. mesh stainless steel screen, 
and transfer to a blender.

 9. Add the magnesium stearate to the blender after 
passing through a 250 µm sieve. Then, blend for 3 
minutes.

 10. Compress the tablets.
 11. Coat the tablets using an aqueous or nonaqueous 

coating. (See Appendix.) For example, 2.5 mg of 
hydroxypropyl methylcellulose can be dissolved in 
25 mg of deionized water. An aqueous (10 mg) sus-
pension of 1.88 mg of talc, 0.5 mg of titanium diox-
ide, 0.1 mg of yellow iron oxide, and 0.02 mg of red 
iron oxide is stirred into this solution. The coating 
suspension is sprayed on the tablets. The coated tab-
lets are dried overnight at 45°C.

CYPROHEPTADINE TABLETS (4 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

4.00 1 Cyproheptadine 4.00

194.00 2 Ludipress® 194.00

2.00 3 Magnesium stearate 12.00
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mAnuFACturing direCtions

 1. Pass all ingredients through a 0.8 mm sieve.
 2. Mix and press with very low-compression force (4 

kN).
 3. Compress into 202 mg tablets, using 8 mm biplanar 

punches. If the content uniformity does not meet the 
requirements, prepare a premix of the active ingre-
dient with a small part of the Ludipress® or with 
lactose monohydrate before mixing with the other 
components of the formulation.

DAPSONE TABLETS (50 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

50.00 1 Dapsone 50.00

80.00 2 Starch (maize) 80.00

50.00 3 Dicalcium phosphate 50.00

20.00 4 Lactose monohydrate 20.00

8.00 5 Starch (maize) 8.00

0.12 6 Methylparaben 0.12

0.02 7 Propylparaben 0.03

1.50 8 Talc 1.50

1.00 9 Magnesium stearate 1.00

— 10 Water, purified QS

mAnuFACturing direCtions

 1. Place items 1 to 4 in a suitable vessel after passing 
them through a 40 mesh screen. Mix at medium 
speed for 15 minutes.

 2. In a separate vessel, take a sufficient quantity of item 
10, and heat it to 80°C; add items 5 and 6, and dis-
solve. Allow the mixture to cool to 50°C, and then 
add item 7. Stir and mix this to obtain a smooth 
paste.

 3. Add the wet mass in step 2 to step 1, and mix well. 
Pass the wet mass through an 8 mm screen, and col-
lect on paper-lined trays.

 4. Dry the wet mass at 50°C overnight to an LOD of not 
more than 2%.

 5. Pass dried granules through an 18 mm sieve, and col-
lect them in a tumble mixer.

 6. Pass item 8 through a 500 μm and item 9 through a 
250 μm sieve screen, and add to step 5. Blend for 1 
minute.

 7. Compress into 200 mg tablets, using 8 mm round 
punches.

DELAVIRDINE MESYLATE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

200.00 1 Delavirdine mesylate 200.00

198.76 2 Microcrystalline cellulose 198.76

71.29 3 Coarse powder lactose 
monohydrate spray

71.29

75.00 4 Hydroxypropyl 
methylcellulose 2910 3 
cps

75.00

110.00 5 Croscarmellose sodium 
Type A

110.00

1.50 6 Colloidal silicon dioxide 1.50

5.00 7 Magnesium stearate 5.00

mAnuFACturing direCtions

 1. Manufacture the tablets by intensely mixing the 
delavirdine mesylate and the microcrystalline cel-
lulose in a high-shear mixer.

 2. Then, add and mix the hydroxypropyl methylcellu-
lose, croscarmellose, lactose, and screened colloidal 
silicon dioxide in a high-shear mixer. Finally, add 
screened magnesium stearate and lubricate in a high-
shear mixer. Compress the resulting mixture, film 
coat, and polish to give tablets that have about 200 
mg of delavirdine mesylate/tablet.

DESLORATADINE TABLETS (5 MG), CLARINEX®

Clarinex® (desloratadine) tablets are light blue, round, film-
coated tablets containing 5 mg of desloratadine, an antihis-
tamine, to be administered orally. The tablet also contains 
the following excipients: dibasic calcium phosphate dihydrate 
USP, microcrystalline cellulose NF, cornstarch NF, talc USP, 
carnauba wax NF, white wax NF, coating material consist-
ing of lactose monohydrate, hydroxypropyl methylcellulose, 
titanium dioxide, polyethylene glycol, and FD&C Blue No. 2 
Aluminum Lake.

DESOGESTREL AND ETHINYL ESTRADIOL 
TABLETS (0.15 MG/0.03 MG), ORTHO-CEPT

Ortho-Cept 21 and Ortho-Cept 28 tablets provide an oral 
contraceptive regimen of 21 orange, round tablets, each con-
taining 0.15 mg of desogestrel (13-e thyl- 11-me thyle ne-18 
,19-d inor- 17α-p regn- 4-en- 20-yn -17-o l) and 0.03 mg of ethinyl 
estradiol (19-n or-17 α-pre gna-1 ,3,5( 10)-t rien- 20-yn e-3,1 7, diol). 
Inactive ingredients include vitamin E, cornstarch, povidone, 
stearic acid, colloidal silicon dioxide, lactose, hydroxypropyl 
methylcellulose, polyethylene glycol, titanium dioxide, talc, 
and ferric oxide. Ortho-Cept 28 also contains seven green 
tablets containing the following inactive ingredients: lactose, 
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pregelatinized starch, magnesium stearate, FD&C Blue No. 
1 Aluminum Lake, ferric oxide, hydroxypropyl methylcellu-
lose, polyethylene glycol, titanium dioxide, and talc.

DIAZEPAM TABLET (10 MG)

Formulation: Diazepam, 10 g; Ludipress®, 100 to 480 g; mag-
nesium stearate, 0.5 to 2.0 g.

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with medium compaction force 11 to 490 
mg based on label required.

DIAZEPAM TABLETS (2 MG/5 MG/10 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Diazepam 10.00

70.00 2 Potato starch 70.00

150.00 3 Lactose 150.00

1.50 4 Potato starch, cold swelling 1.50

0.076 5 Polysorbate 80 0.076

48.00 6 Microcrystalline cellulose 48.00

0.75 7 Magnesium stearate 0.75

QS 8 Talc, QS 300.00

mAnuFACturing direCtions

 1. Granulation
 a. Weigh and mix for 10 minutes potato starch, lac-

tose, potato starch (cold swelling), and diazepam 
in a suitable mixer.

 b. Pass the mixture through a FitzMill at high 
speed, impact forward.

 c. Separately dissolve polysorbate 80 in purified 
water.

 d. Wet the mixture from step 1b with the solution 
from step 1c, adding more water if necessary.

 e. Pass the wet mass through a FitzMill sieve 
#24192, and dry in a drying oven at 35°C for 20 
hours.

 f. Pass the dried granulation through a FitzMill.
 g. Separately pass through a FitzMill sieve (0.3 

mm screen) the following: microcrystalline cel-
lulose, magnesium stearate, and talc.

 h. Add the granules from step 1f, and mix for 15 
minutes.

 2. Compression: Compress using round, flat punches 
with beveled edges and a break line on one side. 

Theoretical weight of 300 mg (290–310 mg); thick-
ness 3.2 mm (range: 3.1–3.3 mm); diameter 9.5 mm 
(range 9.3–9.7 mm). For 2 mg and 5 mg tablets, 
adjust fill weight accordingly; for larger tablet size, 
adjust proportionally with lactose and starch.

DICLOFENAC SODIUM TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

25.00 1 Diclofenac sodium 25.00

85.00 2 Lactose, monohydrate 85.00

10.00 3 Sodium starch glycolate 
(pH 5.5–7.5)

10.00

3.00 4 Povidone (K 29–32) 3.00

3.00 5 Starch (corn) 3.00

58.00 mL 6 Alcohol isopropyl, 
anhydrous

58.00 mL

5.00 7 Sodium starch glycolate 
(pH 5.5–7.5)

5.00

1.50 8 Magnesium stearate 1.50

mAnuFACturing direCtions

 1. Granulation
 a. Dry mix together diclofenac sodium, lactose, 

sodium starch glycolate, and starch in a suitable 
planetary mixer for 10 to 15 minutes.

 b. Dissolve povidone in 44 mL of alcohol and 
ensure complete solution.

 c. While mixing, add povidone solution to step 1a, 
and add the remaining alcohol to obtain suit-
able mass. Add an extra quantity of alcohol, if 
required.

 d. Pass the wet mass through a 4 mesh (4.8 mm 
aperture) screen, and spread on paper-lined oven 
trays.

 e. Dry the granules at 40°C to an LOD of not more 
than 2% (3 hours at 60°C under vacuum).

 f. Request samples.
  Note: The balance of manufacturing in the 

“Granulation” process should be done at not 
more than 45% relative humidity and at a tem-
perature not exceeding 26.5°C.

 g. Mill the dried granule through a FitzMill fitted 
with a 1.19 mm aperture screen at slow speed 
and with knives forward.

 h. Store the material in clean, polyethylene-lined 
containers that are sealed.

 2. Lubrication
 a. Load one-half of the screened granule from step 

1 h into a suitable blender. Add sodium starch 
glycolate and magnesium stearate to the blender, 
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and then add the balance of screened granule 
from step 1 h. Blend for 15 to 20 minutes.

 b. Store in clean, tared polyethylene-lined contain-
ers, and seal and weigh for yield.

 3. Compression
 a. Compress on a suitable tablet machine equipped 

with a dedusting unit, using 1/4 in. diameter con-
cave punches with both sides plain.

 b. The theoretical weight of 10 tablets is 1.325 g (range 
1.295–1.355 g), with a thickness of 3.7 to 4.1 mm.

 4. Coating: Use a subcoat, an enteric color coat, and a 
finishing coat. (See Appendix.)

DICLOFENAC SODIUM TABLETS (50 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

50.00 1 Diclofenac sodium 50.00

85.00 2 Lactose, monohydrate 85.00

15.00 3 Sodium starch glycolate 
(pH 5.5–7.5)

15.00

5.00 4 Povidone (K 29–32) 5.00

4.00 5 Starch (corn) 4.00

0.073 mL 6 Alcohol isopropyl, 
anhydrous refined

73.00 mL

7.00 7 Sodium starch glycolate 
(pH 5.5–7.5)

7.00

2.00 8 Magnesium stearate 
impalpable powder

2.00

mAnuFACturing direCtions

 1. Follow the manufacturing directions in the previous 
formulation. The theoretical weight of 10 tablets is 
1.68 g (range: 1.64–1.72), with a thickness of 4.60 to 
5.0 mm. Apply an enteric coat. (See Appendix.)

DICLOFENAC SODIUM TABLETS (100 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Diclofenac sodium 100.00

15.00 2 Eudragit® RSPN, 5% 
(methyl methacrylate 
copolymer)

15.00

6.00 3 Dibutyl phthalate (2%) 6.00

176.00 4 Dicalcium phosphate 
dihydrate

176.00

3.00 5 Magnesium stearate 3.00

— 6 Isopropyl alcohol QS

mAnuFACturing direCtions

 1. Place items 1, 2, and 4 in a planetary blender, and 
mix for 10 minutes.

 2. In a separate container, add items 3 and 6 until 
homogeneous. Add to step 1 slowly to form loose 
aggregates of blend.

 3. Pass the aggregates through an 8 mesh sieve onto 
paper-lined trays.

 4. Dry the granules in a room with low humidity.
 5. Pass the dried granules through a 20 mesh screen 

into a blending vessel.
 6. Add item 5 after passing through a 250 μm sieve to 

step 5, and blend for 2 minutes.
 7. Compress into 300 mg tablets, using a suitable 

punch.
 8. Coat using an enteric coating. (See Appendix.)

DICLOFENAC SODIUM DISPERSIBLE 
TABLETS (50 MG)

Formulation: Diclofenac Na, 50.0 mg; AvicelTM PH 102, 143.8 
mg; Kollidon® CL, 50.0 mg; Aerosil® 200, 5.0 mg; magne-
sium stearate, 1.0 mg.

mAnuFACturing direCtions

Mix the ingredients together, pass through a 0.8 mm sieve, 
and compress into tablets with a force of about 10 kN at 248 
mg.

DICLOFENAC SODIUM TABLETS (25 
MG) VOLTAREN, CATAFLAM®

Diclofenac potassium is available as Cataflam® immediate-
release tablets of 50 mg for oral administration. Cataflam® 
inactive ingredients include calcium phosphate, colloidal sili-
con dioxide, iron oxides, magnesium stearate, microcrystal-
line cellulose, polyethylene glycol, povidone, sodium starch 
glycolate, starch, sucrose, talc, and titanium dioxide.

Diclofenac sodium is available as Voltaren delayed-release 
(enteric-coated) tablets of 25, 50, and 75 mg for oral adminis-
tration, as well as Voltaren-XR extended-release tablets of 100 
mg. Voltaren inactive ingredients are hydroxypropyl methyl-
cellulose, iron oxide, lactose, magnesium stearate, methacrylic 
acid copolymer, microcrystalline cellulose, polyethylene gly-
col, povidone, propylene glycol, sodium hydroxide, sodium 
starch glycolate, talc, titanium dioxide, D&C Yellow No. 10 
Aluminum Lake (25 mg tablet only), and FD&C Blue No. 1 
Aluminum Lake (50 mg tablet only). Voltaren-XR inactive 
ingredients are cetyl alcohol, hydroxypropyl methylcellulose, 
iron oxide, magnesium stearate, polyethylene glycol, polysor-
bate, povidone, silicon dioxide, sucrose, talc, and titanium 
dioxide.
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DICLOFENAC SUSTAINED-
RELEASE TABLETS (100 MG)

Formulation: Diclofenac sodium (Ivotec), 100.0 g; Kollidon® 
SR, 100.0 g; silicon dioxide, colloidal, 3.4 g; magnesium stea-
rate, 3.4 g.

mAnuFACturing direCtions

 1. Pass all ingredients through a 0.8 mm sieve, blend 
for 10 minutes in a Turbula mixer, and then compress 
with medium-compression force at 206.40 mg.

DICLOFENAC TABLETS (50 MG)

Formulation: Diclofenac sodium, 50.0 g; Ludipress®, 150.0 g; 
magnesium stearate, 1.5 g; polyethylene glycol 6000, powder, 
15.0 g; Kollidon® CL, 10.0 g.

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with low-compression force at 226 mg.

DIDANOSINE TABLETS (50 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

50.00 1 Didanosine 50.00

17.00 2 Microcrystalline cellulose 17.00

2.10 3 Sodium starch glycolate 2.10

0.60 3 Magnesium stearate (for 
compaction)

0.60

0.40 4 Magnesium stearate (for 
tableting)

0.30

mAnuFACturing direCtions

 1. Sift items 1 to 4 through a 250 μm mesh, mix well, 
and dry compress.

 2. Pass granules through a large mesh and blend with 
item 4. Finally, compress into 70 mg tablets, using 8 
mm punches.

 3. Coat using Eudragit L-30D-55 coating solution. (See 
Appendix.)

DIETHYLCARBAMAZINE TABLETS (100 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Diethylcarbamazine citrate 102.00

100.00 2 Dicalcium phosphate 100.00

3.50 3 Gelatin 3.50

130.00 4 Lactose monohydrate 130.00

35.00 5 Starch (maize) 35.00

10.00 6 Talc 10.00

3.50 7 Magnesium stearate 3.50

— 8 Water, purified QS

mAnuFACturing direCtions

 1. Sift items 1, 2, and 4 through a 500 μm sieve, and 
place them in a suitable blender. Blend for 5 minutes.

 2. In a separate vessel, place items 3 and 5; add suf-
ficient hot item 8 to dissolve and disperse into a 
smooth slurry.

 3. Add step 2 into step 1, make a suitable wet mass, and 
pass through a 2.38 mm sieve onto paper-lined trays. 
Dry overnight at 60°C to an LOD of not more than 
2.5%.

 4. Pass the dried granules through a 16 mesh sieve into 
a blending vessel.

 5. Sift items 6 and 7 through a 250 µm sieve, add to step 
4, and blend for 1 minute.

 6. Compress into 350 mg tablets, using 9.7 mm punches.

DIFENOXIN AND ATROPINE 
TABLETS (0.5 MG/0.025 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

0.50 1 Difenoxin hydrochloride 0.50

0.025 2 Atropine sulfate 0.025

88.00 3 Lactose monohydrate 88.00

23.00 4 Starch (corn) 23.00

2.50 5 Starch (corn) 2.50

5.00 6 Talc 5.00

1.00 7 Magnesium stearate 1.00

— 8 Water, purified QS

mAnuFACturing direCtions

 1. Blending
 a. Prepare a blend of lactose, starch (item 4), and talc.
 b. Blend difenoxin hydrochloride and atropine sul-

fate with a small quantity of blend from step 1a.
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 c. Blend this premix with the remainder of step 
1. Pass through a 40 mesh (420 µm aperture or 
similar) screen.

 d. Slurry the starch (item 5) in 5 mL of cold puri-
fied water. Add the slurry to 20 mL of boiling 
purified water.

 e. Mass blend with starch paste from step 1d, add-
ing more hot purified water, if necessary.

 f. Pass the mass through an 8 mesh (2.38 mm aper-
ture or similar) screen.

 g. Dry the granules at 35°C (95°F) until the LOD is 
not greater than 5%.

 h. Screen the dried granules through a 20 mesh 
(840 µm aperture or similar) screen, and lubri-
cate with magnesium stearate.

 2. Compression: Compress on a rotary tablet machine 
using 6.35 mm circular punches.

DIGOXIN TABLETS (0.125 
MG/0.25 MG), LANOXIN

Lanoxin is supplied as 125 μg (0.125 mg) or 250 μg (0.25 
mg) tablets for oral administration. Each tablet contains the 
labeled amount of digoxin and the following inactive ingre-
dients: corn and potato starches, lactose, and magnesium 
stearate. In addition, the dyes used in the 125 μg (0.125 mg) 
tablets are D&C Yellow No. 10 and FD&C Yellow No. 6.

DIGOXIN TABLETS

mAnuFACturing direCtions

 1. Add 12.5 g digoxin and 50.5 g polyvinylpyrrolidone 
(MGW: 25,000) in 1500 g of an isopropanol–water 
mixture (7+3) to the pot of a planetary agitator of 20 
L volume.

 2. Add 437 g of amorphous, porous silica in portions to 
this solution while stirring with a blade agitator.

 3. After silica has combined with the liquid phase, and 
the batch has taken on a gel-type, completely lump-
free structure, add 4500 g of lactose is added in por-
tions, and vigorously mix the batch.

 4. Spread the pasty mass evenly on drying trays and 
dry for 3 hours at 80°C. Thereafter, pass the dry 
material through a 0.75 mm screen, provide with an 
addition of 15 wt.% of pelletizing aids, and compact 
to tablets in the usual manner.

DIHYDROXYALUMINUM SODIUM 
CARBONATE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

31.00 1 Dihydroxyaluminum 
sodium carbonate (Giulini 
A 265)

31.00

61.50 2 Sugar 61.50

2.00 3 Magnesium stearate 2.00

15.00 4 Starch 15.00

QS 5 Flavor, sweetener 0.50

mAnuFACturing direCtions

 1. Blend to mix and compress into 110 mg tablets, using 
6 mm punch.

DILTIAZEM HYDROCHLORIDE TABLETS (60 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

60.00 1 Diltiazem hydrochloride 60.00

100.00 2 Lactose monohydrates 100.00

66.00 3 Oil castor hydrogenated 
(Cutina HR)

66.00

20.00 4 Polyethylene glycol 8000, 
milled

20.00

0.06 mL 5 Alcohol isopropyl 
anhydrous

60.00 mL

4.00 6 Magnesium stearate 4.00

mAnuFACturing direCtions

 1. Mill castor oil hydrogenated through a 120 mesh 
(125 µm aperture) screen at medium speed with 
knives forward.

 2. Load milled castor oil hydrogenated from step 1, 
lactose (item 2), and diltiazem hydrochloride into a 
suitable planetary mixer, and dry blend for 10 to 15 
minutes.

 3. Dissolve the polyethylene glycol in the isopropyl 
alcohol (warm to 40–45°C, if necessary).

 4. Gradually add the warm solution from step 3 to pow-
der blend, and mix until a suitable mass is obtained.

 5. Pass the mass through a 4 mesh (4.8 mm aperture) 
screen, and spread on paper-lined oven trays.

 6. Dry the granules at 45°C to 50°C to an LOD of not 
more than 1% (at 60°C under vacuum for 3 hours). 
Allow to cool.
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 7. Mill the dried granule through a 16 mesh (1.19 mm 
aperture) screen, with knives forward at medium 
speed. As an alternative, pass the dried granule 
through a 1.19 mm aperture screen fitted to an oscil-
lating granulator.

 8. Load the screened granule into a suitable blender, add 
magnesium stearate, and blend for 5 to 10 minutes.

 9. Compress on a suitable rotary machine, using 3/8 in. 
standard concave punches. The theoretical weight of 
10 tablets is 250 mg/tablet, with hardness not less 
than 4 kPa.

DILTIAZEM TABLETS 60 MG CARDIZEM

Cardizem direct-compression tablets: Each tablet contains 
30, 60, 90, or 120 mg of diltiazem HCl. It also contains 
D&C Yellow No. 10 Aluminum Lake, FD&C Yellow No. 
6 Aluminum Lake (60 and 120 mg), or FD&C Blue No. 1 
Aluminum Lake (30 and 90 mg), hydroxypropyl methylcellu-
lose, lactose, magnesium stearate, methylparaben, microcrys-
talline cellulose, silicon dioxide, and other ingredients.

DILTIAZEM TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

60.00 1 Diltiazem 60.00

141.00 2 Ludipress® 141.00

5.00 3 Polyethylene glycol 6000 
powder

5.00

1.00 4 Aerosil® 200 1.00

1.00 5 Magnesium stearate 1.00

mAnuFACturing direCtions

 1. Mix all components, pass through a sieve, and press 
with low-compression force.

 2. Compress into 215 mg tablets, using 8 mm biplanar 
punches.

DIMENHYDRINATE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

50.00 1 Dimenhydrinate 50.00

245.00 2 Ludipress® 245.00

5.00 3 Magnesium stearate 5.00

mAnuFACturing direCtions

 1. Mix all components, sieve, and press with low-com-
pression force.

 2. Compress into 300 mg tablets, using 8 mm biplanar 
punches.

DIMENHYDRINATE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

50.00 1 Dimenhydrinate 50.00

50.00 2 Cellulose (microcrystalline) 
(AvicelTM PH101)

50.00

125.00 3 Lactose 125.00

2.29 4 Croscarmellose sodium 
(Ac-Di-Sol, SD-711)

2.29

1.00 5 Fumed silicon dioxide 1.00

0.50 6 Stearic acid 0.50

0.50 7 Magnesium stearate 0.50

mAnuFACturing direCtions

 1. Screen items 1, 5, and 6 separately through a 40 
mesh sieve.

 2. Blend items 1, 2, 4, and 5 in a V-blender for 3 
minutes.

 3. Add item 3 in the blender, and mix for 17 minutes.
 4. Add item 6, and blend for 3 minutes.
 5. Add item 7 to the blender, and mix for 5 minutes.
 6. Compress using 3/8 in., flat, beveled-edge punches to 

a hardness of 6 kPa and average tablet weight of 228 
mg.

DIMENHYDRINATE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Dimenhydrinate 100.00

40.00 2 Lactose monohydrate 40.00

40.00 3 Cornstarch 40.00

6.00 4 Kollidon® 90F 6.00

30.00 5 Isopropanol 30.00

14.00 6 Kollidon® CL 14.00

16.00 7 Talc 16.00

2.00 8 Aerosil® 200 2.00

2.00 9 Calcium arachinate 2.00
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mAnuFACturing direCtions

 1. Granulate mixture of items 1 to 4 with item 5, dry, 
pass through a 0.8 mm sieve, mix with items 6 to 9, 
and press with low-compression force.

 2. Compress into 210 mg tablets, using 9 mm biconvex 
punches.

DIMENHYDRINATE TABLETS (50 MG), DC

Formulation: Dimenhydrinate, 50 g; Aerosil® 200, 4.0 g; 
Ludipress®, 140 g; Kollidon® CL, 2.0 g; magnesium stearate, 
1.5 g.

mAnuFACturing direCtions

 1. Mix dimenhydrinate with Aerosil® 200, add other 
components, and then sieve.

 2. Press with low-compression force at 202 mg.

DIPHENHYDRAMINE AND 
PSEUDOEPHEDRINE CHEWABLE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

25.00 1 Diphenhydramine 
hydrochloride

25.00

60.00 2 Pseudoephedrine 
hydrochloride

60.00

415.00 3 Cab-o-Sil 415.00

200.00 4 Water 200.00

mAnuFACturing direCtions

 1. Mix diphenhydramine hydrochloride and pseudo-
ephedrine hydrochloride in the water until thor-
oughly dissolved.

 2. Pour Cab-o-Sil M5 (silicon dioxide) into a planetary 
mixer, to which add the dissolved drug solution and 
mix at slow speed.

 3. Continue for 5 minutes, until the solution and Cab-o-
Sil are completely mixed.

 4. Dry the entire composition in a forced hot air oven 
for 7 hours at 50°C.

 5. Dry the composition to an LOD of 1.0%.
 6. Screen the dried material through a No. 30 U.S. 

Standard mesh screen and compressed to give aver-
age weight of 1.0 g containing 50 mg of diphenhydr-
amine hydrochloride and 120 mg of pseudoephedrine 
hydrochloride.

DIPHENHYDRAMINE HYDROCHLORIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

25.00 1 Diphenhydramine 
hydrochloride

25.00

150.00 2 Calcium phosphate 
(dibasic)

150.00

20.00 3 Starch (StaRX 1500) 20.00

QS 4 Polyvinylpyrrolidone 
(PVP)

QS

QS 5 Alcohol, USP QS

75.00 6 Stearic acid (fine powder) 75.00

25.00 7 Cellulose (microcrystalline) 25.00

QS 8 Purified water, USP QS

mAnuFACturing direCtions

 1. In a planetary mixer, load the diphenhydramine 
hydrochloride, calcium phosphate dibasic, and starch.

 2. Mix for 5 to 10 minutes.
 3. In a separate mixer, place polyvinylpyrrolidone, 

alcohol, and water in a: 1:50:40 ratio.
 4. Moisten this mixture with solution from the previous 

step to granulate.
 5. Record the volume used.
 6. Pass the wet mass through a 14 mesh screen on dryer 

trays.
 7. Dry the granulation at 120°F to 130°F, or use a fluid-

bed dryer.
 8. Pass the dried granules through a 20 mesh screen.
 9. Transfer dried granules to twin-shell blender, and 

add stearic acid (previously passed through a 30 
mesh screen) and microcrystalline cellulose.

 10. Mix for 5 to 7 minutes.
 11. Compress into 300 mg tablets, using a rotary press 

with 5/16 in. standard concave punches.

DIPHENOXYLATE HYDROCHLORIDE AND 
ATROPINE SULFATE TABLETS (2.5 MG/0.025 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

2.50 1 Diphenoxylate 
hydrochloride

2.50

0.025 2 Atropine sulfate 0.025

11.40 3 Starch (maize) 11.40

54.00 4 Lactose monohydrate 54.00

2.50 5 Starch (maize) 2.50

0.60 6 Magnesium stearate 0.60

QS 7 Water, purified, ca 11.00
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mAnuFACturing direCtions

 1. Sieve item 5, and disperse into 2.50 g of cold item 7. 
Then, add the balance of item 7 at 70°C, and heat to 
80°C until completely gelatinized. Prepare a smooth 
slurry without lumps.

 2. Leave the starch paste to cool to 40°C to 50°C.
 3. Sieve item 4 and item 3 through a 250 µm sieve. 

Load items 1 and 2 into the mixer, and mix the items 
for 5 minutes at medium speed.

 4. Add a starch paste cooled to 40°C to 50°C, and mix 
for 3 minutes at slow speed until a satisfactory mass 
is obtained. Add extra item 7 if required.

 5. Spread the wet granules onto trays, and dry at 55°C 
for 12 hours.

 6. Pass the dried granules through a 1 mm sieve.
 7. Sieve item 6 through a 250 µm sieve, add to granules, 

and mix for 1 minute.
 8. Compress into 71 mg tablets, using 5.5 mm punches.

DIVALPROATE SODIUM TABLETS 
(125 MG), DEPAKOTE

Depakote tablets are supplied in three dosage strengths con-
taining divalproex sodium equivalent to 125, 250, or 500 mg 
of valproic acid. The inactive ingredients are cellulosic poly-
mers, diacetylated monoglycerides, povidone, pregelatinized 
starch (contains cornstarch), silica gel, talc, titanium dioxide, 
and vanillin. In addition, individual tablets contain the fol-
lowing: 125 mg tablets: FD&C Blue No. 1 and FD&C Red 
No. 40; 250 mg tablets: FD&C Yellow No. 6 and iron oxide; 
and 500 mg tablets: D&C Red No. 30, FD&C Blue No. 2, and 
iron oxide.

DIVALPROATE SODIUM TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

6.25 1 Povidone K 29–32 6.25

125.00 2 Valproic acid; use 
divalproex sodium

134.55

25.00 3 Cornstarch 25.00

6.25 4 Povidone K 29–32 6.25

35.00 5 Silicon dioxide 35.00

QS 6 Alcohol SD 3A 200 proof, 
ca

38 mL

7.50 7 Silicon dioxide 7.50

mAnuFACturing direCtions

Caution: Avoid inhaling or making skin contact with sodium 
hydrogen divalproate. Wear dust respirator and eye protection 
during the processing of granulating, lubricating, and com-
pressing sections.

 1. Granulation
 a. Dissolve povidone (item 1) in approximately 33 

mL of alcohol.
  Caution: Sodium divalproate melts under 

excessive shear. Ensure adequate lubrication 
during the milling step.

 b. Cross-feed sodium hydrogen divalproate, prege-
latinized starch, povidone (item 4), and approxi-
mately one-half of the silicon dioxide (item 5) 
through a comminuting mill, fitted with a 686 µm 
aperture screen at high speed, hammers forward.

  Note: To permit easy milling, it is advanta-
geous to premix sodium hydrogen divalproate 
with one-third of silicon dioxide (item 5) for 
5 minutes in a suitable mixer before passing 
through the comminuting mill.

 c. Load the milled materials from step 2 and the 
remaining silicon dioxide (item 5) into a suitable 
mixer. Blend for 5 to 10 minutes. Add povidone 
solution (step 1a) to the contents of the mixer to 
obtain a suitable mass. The materials do not wet 
easily, but they overmass rapidly. If necessary, 
add extra alcohol, up to 15 mL. Another method, 
if using high-shear mixers, is to load the milled 
materials from step 2 and the remaining silicon 
dioxide into the mixer bowl. Blend at fast mixer/
fast chopper conditions for 2 minutes. Add the 
povidone solution (step 1) over a period of 20 to 
30 seconds using fast mixer/fast chopper condi-
tions. Discharge from the mixer at a motor cur-
rent of 35 to 40 amps. If necessary, add extra 
alcohol, portion wise, up to 8 mL, allowing suf-
ficient time between additions to ensure that the 
motor current does not exceed 40 amps.

 d. Pass the wet mass through an oscillating granu-
lator fitted with a 4.0 mm aperture screen and 
spread on paper-lined oven trays. As an alterna-
tive, pass the wet mass through a 9.53 mm aper-
ture screen fitted to a comminuting mill, at slow 
speed, with knives forward, and spread on paper-
lined oven trays. Dry at 49°C to an LOD of not 
more than 2% (3 hours, 60°C, vacuum).

  Note: The balance of manufacturing in the 
“Granulation” process should be done at not 
more than 45% relative humidity and at tempera-
tures of not more than 30°C.

 e. Pass the dried granule through a 1.18 mm or 1.40 
mm aperture screen fitted to an oscillating gran-
ulator, or screen the dry granules on a 1.4 mm 
aperture screen fitted to a suitable sieve shaker. 
Pass coarse granule through either a 1.18 mm or 
a 1.40 mm aperture screen fitted to an oscillating 
granulator.

 2. Lubrication
  Note: The balance of manufacturing in the 

“Lubrication” stage should be done at not more than 
40% relative humidity and at not more than 30°C.



287Compressed Solids Formulations 

 a. Load one-half of the screened granule from step 
1d into a suitable blender. Add silicon dioxide 
(item 7) via a 1.7 mm aperture screen to the 
blender followed by the balance of the screened 
granule from step 1d.

 b. Blend for 20 minutes, ensuring that no pockets 
or agglomerations of lubricant silicon dioxide 
remain.

 c. Discharge into tared polythene-lined drums.
 3. Compression: Compress into 215 mg tablets, using 

6.24 × 11.90 mm punches. For higher-strength 250 
and 500 mg tablets, use proportional amounts and 
larger-sized punches.

  Note: The balance of manufacturing in the 
“Compression” stage must be done at not more than 
40% relative humidity and at not more than 26.5°C.

 a. Coating: Apply a PVP subcoat, an enteric 
opaque Methocel coating, and a finishing coat. 
(See Appendix for details.)

DIVALPROEX SODIUM TABLETS (400 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

400.00 1 Valproic acid; use 
divalproex sodium, milled

538.20

80.00 2 Hydroxypropyl 
methylcellulose 
(Methocel K 15 M), CR

80.00

180.00 3 Methyl cellulose (Methocel 
K100 L), CR

180.00

121.80 4 Lactose, anhydrous 121.80

50.00 5 Microcrystalline cellulose 
(AvicelTM PH 101)

50.00

30.00 6 Colloidal silicon dioxide 30.00

Note: Item 3 can be replaced by item 4. Note that this is a once-daily use 
formulation.

mAnuFACturing direCtions

 1. Pass item 1 through a 40 mesh sieve (0.42 mm nomi-
nal mesh opening) and place in a suitable mixing 
vessel.

 2. Pass items 2 to 5 through a 250 µm mesh, add to step 
1, and mix for 20 minutes.

 3. Add item 6 to step 2, and blend for an additional 5 
minutes.

 4. Compress into 1000 mg tablets, using a suitable 
punch.

DOXAZOSIN MESYLATE TABLETS 
(1 MG/2 MG/4 MG/8 MG)

Doxazosin mesylate is available as colored tablets for oral use 
and contains 1 mg (white), 2 mg (yellow), 4 mg (orange), and 
8 mg (green) of doxazosin as the free base. The inactive ingre-
dients for all tablets are microcrystalline cellulose, lactose, 
sodium starch glycolate, magnesium stearate, and sodium lau-
ryl sulfate. The 2 mg tablet contains FD&C Yellow No. 10 and 
FD&C Yellow No. 6; the 4 mg tablet contains FD&C Yellow 
No. 6; the 8 mg tablet contains FD&C Blue No. 10 and FD&C 
Yellow No. 10.

DOXYCYCLINE HYDROCHLORIDE 
TABLETS (100 MG)

Inert ingredients for the tablet formulation are ethyl cellulose, 
hydroxypropyl methylcellulose, magnesium stearate, micro-
crystalline cellulose, propylene glycol, sodium lauryl sulfate, 
talc, titanium dioxide, and FD&C Yellow No. 6 Lake. Inert 
ingredients for the coated pellets are lactose, NF; micro-
crystalline cellulose, NF; and povidone, USP. Each shell and 
band contains FD&C Blue No. 1; FD&C Yellow No. 6, D&C 
Yellow No. 10; gelatin, NF; silicon dioxide; sodium laurel sul-
fate, NF; and titanium dioxide, USP.

DOXYCYCLINE HYDROCHLORIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Doxycycline hydrochloride 100.00

40.00 2 Microcrystalline cellulose 
PH102

40.00

3.00 3 Aerosil® 200 3.00

13.00 4 Sodium starch glycolate 13.00

1.75 5 Magnesium stearate 1.75

2.00 6 Talc 2.00

mAnuFACturing direCtions

 1. Place items 1 to 6 in a suitable blender after passing 
them through a 60 mesh sieve.

 2. Mix the items for 10 minutes.
 3. Compress into 160 mg tablets, using 12 × 5 mm 

punches.
 4. Coat using HPMC coating. (See Appendix.)

DOXYCYCLINE MONOHYDRATE TABLETS

mAnuFACturing direCtions

 1. Doxycycline monohydrate (105.8 g) and microcrys-
talline cellulose (45 g) are mixed for 15 minutes in a 
planetary mixer.
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 2. The mixture is then granulated with 60 mL of water. 
After 10 minutes of kneading, the obtained wet mass 
is passed through a 2 mm sieve and the wet granu-
lation dried at about 40°C until its water content is 
below 2% by weight.

 3. The granulate is then passed through a 0.71 mm sieve 
and is mixed for 20 minutes with low-substituted 
hydroxypropyl cellulose LHll (18 g), hydroxypro-
pyl methylcellulose 5 cps viscosity (4 g), saccharin 
(10 g), colloidal silica (0.6 g), and enough lactose to 
bring the total weight of the mixture to 248 g. Then, 
magnesium stearate (2 g) is added, and the mixing is 
continued for an additional 2 minutes.

 4. The resulting mixture is compressed into tablets, 
each of about 250 mg, about 9 mm diameter, and 
hardness of 70 to 100 N, or into tablets, each of about 
125 mg, having a hardness of 60 to 90 N. The tablets 
disintegrate completely in water at room temperature 
within 30 to 45 seconds.

EFAVIRENZ TABLETS

mAnuFACturing direCtions

 1. Core tablet: Efavirenz, 950 g; microcrystalline cellu-
lose NF, 380 g; hydroxypropyl cellulose LF NF, 60.8 
g; croscarmellose sodium, 95 g; sodium lauryl sul-
fate, 19 g; lactose hydrous spray dried, 19.8% w/w; 
magnesium stearate, 1% w/w; water, 1.045 L.

 2. Film coating material per tablet: 3.3% by wt of tab-
let hydroxypropyl cellulose LF NF 8.54 mg (2.5%), 
hydroxypropyl methylcellulose USP 6CPS 8.54 mg 
(2.5%), titanium dioxide USP 3.42 mg (1%), and 
water (94%).

 3. Blend Efavirenz (950 g) with microcrystalline cel-
lulose (380 g), sodium lauryl sulfate (19 g), hydroxy-
propyl cellulose (60.8 g), and croscarmellose sodium 
(95 g) in a Fielder 10 L high-shear granulator mixer 
for 4 minutes.

 4. Add at least about 1.1 wt% water per weight of efavi-
renz (1.045 L) to wet granulate the blended mixture 
over about 6 minutes to about 8 minutes to agglom-
erate the mixture using an appropriate spray nozzle.

 5. Dry the granulated mixture to a moisture content of 
about 2% to about 5% in a GlattWST-15 fluid-bed 
dryer.

 6. Mill the dried mixture using a 40 G round screen 
in a Comil. Blend the milled mixture in a V-blender 
with lactose for 4 minutes (calculated amount is the 
amount needed to make the final composition con-
tain 19.8% lactose by weight).

 7. Lubricate the blended mixture with magnesium 
stearate (calculated amount is the amount needed to 
make the final composition contain 1% magnesium 
stearate by weight) in the V-blender for 3 minutes.

 8. Compress the lubricated mixture.

 9. Film coat the compressed tablets with an aqueous 
coating suspension that contains 2.5% hydroxypro-
pyl cellulose (HPC); 2.5% hydroxypropyl methylcel-
lulose (HPMC); and 1% titanium dioxide and 94% 
water by weight percent in a pan coater to a coat 
weight of about 3.3% per tablet. Note that the coat is 
the dried form of the suspension.

ELETRIPTAN-COATED FAST-
CRUMBLING GRANULE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

98.50 1 Eletriptan (salt) 98.50

4.90 2 AGG sodium 
croscarmellose

4.90

20.40 3 Ethyl cellulose 20.40

4.00 4 Polyoxyethylene glycol 
6000

4.00

3.70 5 AGM sodium 
croscarmellose 
precipitated

3.70

1.40 6 Precipitated silica 1.40

3.90 7 Aspartame 3.90

3.50 8 Ac-Di-Sol 3.50

mAnuFACturing direCtions

 1. First prepare a granulation solution by dissolving 48 
g of ethyl cellulose in 273 g of ethyl alcohol.

 2. Prepare a coating suspension by mixing 97 g of ethyl 
cellulose, 28.5 g of polyethylene glycol 6000, 26 g of 
sodium croscarmellose, 10 g of precipitated silica, 
and 27.5 g of aspartame in 1900 g of ethyl alcohol, 
until a homogeneous suspension is obtained.

 3. Then fluidize the powder mixture consisting of 700 g 
of eletriptan and 35 g of Ac-Di-Sol.

 4. Start the granulation process by spraying the granu-
lation solution for about 15 to 20 minutes at a spray-
ing rate of 25 g/min and a suspension atomization 
pressure of 0.8 bar.

 5. Perform the actual coating by spraying the coating 
suspension for about 1.5 hours at a spraying rate of 
about 15 to 20 g/min and a suspension spraying pres-
sure of 1.5 bar.

 6. Formulate the coated granules thus obtained as fast-
crumbling multiparticulate tablets, the composition 
of which is as follows:

 a. Coated granules: Eletriptan, 136.8 mg (salt) 
(equivalent to 80 g of base active principle); 
mannitol, 575.20 mg; sodium croscarmellose, 24 
mg; aspartame, 30 mg; mint liquorice, 10 mg; 
magnesium stearate, 8 mg.
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 b. Manufacture the tablets by screening all the 
excipients, followed by homogenization of the 
granules coated with the mixture of excipients 
in a plowshare granulator. Distribute the gran-
ules obtained and shape on a rotary tableting 
machine. The hardness of the tablets obtained is 
about 30 N.

ENALAPRIL MALEATE TABLETS (2.5 
MG/5 MG/10 MG/20 MG) VASOTEC

Enalapril maleate is supplied as 2.5, 5, 10, and 20 mg tablets 
for oral administration. In addition to the active ingredient 
enalapril maleate, each tablet contains the following inactive 
ingredients: lactose, magnesium stearate, starch, and other 
ingredients. The 2.5, 10, and 20 mg tablets also contain iron 
oxides.

ENALAPRIL MALEATE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

20.00 1 Enalapril maleate 20.00

10.00 2 Sodium carbonate powder 10.00

146.72 3 Lactose hydrous powder 146.72

22.00 4 Starch (corn) 22.00

1.10 5 Magnesium stearate 1.10

0.050 6 Iron oxide red 0.050

0.130 7 Iron oxide yellow 0.130

mAnuFACturing direCtions

Note: Use goggles, and wear dust protection. Also, process 
under low-humidity conditions.

 1. Granulation: Mix the ingredients with the excipi-
ents in a planetary mixer. Pass through a FitzMill 
equipped with a stainless steel screen, and remix in 
the planetary mixer. Wet the granulate with starch 
paste. Pass the wet mass through FitzMill. Dry 
the granules in hot air, and pass the dried granules 
through a FitzMill. Collect in polyethylene-lined 
containers.

 2. Lubrication: Transfer the dried, milled granules into 
the planetary mixer, add magnesium stearate, and 
mix. Collect in polyethylene-lined drums.

 3. Compression: Compress into 200 mg tablets, using 
round punches.

ENALAPRIL MALEATE TABLETS (10 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

20.00 1 Enalapril maleate 20.00

5.00 2 Sodium carbonate powder 5.00

160.50 3 Lactose hydrous powder 160.50

22.00 4 Starch (corn) 22.00

1.10 5 Magnesium stearate 1.10

0.050 6 Iron oxide red 0.050

mAnuFACturing direCtions

 1. Follow the instructions listed for the 20 mg strength.

ENOXACIN TABLETS (400 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

400.00 1 Enoxacin; use enoxacin 
sesquihydrate

434.00

80.00 2 Calcium carboxymethyl 
cellulose

80.00

6.00 3 Hydroxypropyl 
methylcellulose

6.00

60.00 4 Cellulose microcrystalline 
(AvicelTM PH 101)

60.00

6.00 5 Silicon dioxide colloidal 6.00

14.00 6 Magnesium stearate 14.00

QS 7 Water, purified, ca 200 mL

mAnuFACturing direCtions

 1. Granulation
 a. If necessary, mill the enoxacin using a com-

minuting mill fitted with a 3 mm screen or sift 
through a 425 µm (40 mesh) screen.

 b. Load the enoxacin and calcium carboxymethyl 
cellulose into a suitable mixer, and blend for 10 
minutes.

 c. Dissolve the hydroxypropyl cellulose in 200 mL 
of hot (80°C) water and allow to cool to below 
40°C.

 d. Add the solution from step 3 to the powder blend 
from step 2. Mix to produce a satisfactory mass. 
If necessary, add more purified water.

 e. If necessary, pass the wet mass through a 4 mm 
screen, and load onto paper-lined trays.

 f. Dry at 55°C to give an LOD of 6.5% to 7.5% 
(140°C, 2 hours).
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 g. Pass the dried granulation through a 1.00 mm 
screen using a suitable granulator, adding 
AvicelTM , silicon dioxide colloidal, and magne-
sium stearate, simultaneously.

 h. Blend for 5 minutes in a suitable mixer.
 2. Compression: Compress using 16.00 × 8.00 mm 

ovaloid punches.
 3. Coating: Coat using aqueous Methocel coating. (See 

Appendix.)

ENTACAPONE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

200.00 1 Entacapone 200.00

50.00 2 Microcrystalline cellulose 50.00

400.00 3 Mannitol 400.00

10.00 4 Magnesium stearate 10.00

EPLERENONE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

50.00 1 Eplerenone 50.00

71.40 2 Lactose monohydrate 71.40

26.14 3 Microcrystalline cellulose 
intragranular PH101

26.14

18.00 4 Microcrystalline cellulose 
extragranular

18.00

5.10 5 Hydroxypropyl 
methylcellulose 2910

5.10

8.50 6 Croscarmellose sodium 
(Ac-Di-Sol)

8.50

1.70 7 Sodium lauryl sulfate 1.70

1.70 8 Talc 1.70

0.85 9 Magnesium stearate 0.85

mAnuFACturing direCtions

 1. Mix and granulate by wet method and compress into 50 
mg dose immediate-release tablet (tablet diameter of 
9/32 in.) or 25 mg dose immediate-release tablet (tab-
let diameter of 7/32 in.) using appropriate fill weight.

 2. Coat tablets using Opadry White YS-1–18027A at 
3% or alternately, Opadry Yellow YS-1–12524-A at 
4% gain.

ERGOTAMINE TARTRATE FAST-MELT TABLETS

 1. Ergotamine tartrate, 10%; sodium bicarbonate, 27%; 
citric acid anhydrous, 22%; AvicelTM PH113, 15%; 

xylitol, 15%; L-HPC LH-11, 5%; Fujicalin SG, 4%; 
Crodesta F160, 2%.

 2. Dry these ingredients to significantly reduce the 
moisture content of each material.

 3. Blend for 10 minutes, and extrude in a hot melt 
extruder at 70°C to 100°C to soften and melt the ther-
mal binders (sucrose stearate and xylitol) and to form 
granules containing the effervescent ingredients.

 4. Mix EGT-EGF (20–80 mesh), 55%; microcrystalline 
cellulose, 26%; mannitol, 10%; Ac-Di-Sol, 2.5%; 
L-HPC LH-11, 2.5%; aspartame, 3%; redberry fla-
vor, 0.4%; magnesium stearate, 0.5%; and fumed 
silicon dioxide, 0.1%.

 5. Pass these granules through a 20 mesh screen, and 
then blend for 5 minutes prior to compression.

 6. Compress ergotamine tartrate tablets to a hardness 
of approximately 1 to 5 kPa, and tablets should dis-
integrate in water in approximately 15 to 35 seconds.

ERYTHROMYCIN AND 
SULFAMETHOXAZOLE TABLETS

mAnuFACturing direCtions

 1. Load 500 g of sulfamethoxazole and 10 g of a starch 
derivative into a mass mixer. Add 10 grams of corn-
starch along with sufficient water to make a starch 
paste. Use this starch paste to make a standard gran-
ulation tableting, which should be dried and sized.

 2. Separately, load 275 g of erythromycin and 10 g of 
conventional cellulosic binder into a mass mixer. 
Add a solution of 10 g povidone in water, and gran-
ulate the mixture. Dry the granulation and size in 
similar fashion to the sulfamethoxazole granulation, 
to yield particles of 10 to 40 mesh. Recycle oversize 
and undersize particles.

 3. Separately, disperse 80 g of a cellulose phthalate 
enteric coating polymer and 8 g of an alkyl citrate 
plasticizer in a sufficient quantity of acetone and eth-
anol to make a solution. Add 0.3 g of blue dye lake , 
and stir the dispersion to mix.

 4. Coat the erythromycin granulation with this solu-
tion in a particle coater, and size the resulting coated 
particles.

 5. Separately, load a portion of the sulfamethoxazole 
granulation into a blender. Add the dried erythro-
mycin-coated particles sized to 10 to 40 mesh, as 
well as 200 g of microcrystalline cellulose, NF and 
4 g of conventional lubricants and glidants. Add the 
remainder of the sulfamethoxazole granulation, and 
blend the mixture. Compress this blended material 
in a conventional tablet press at applied force of 1500 
to 6000 lb/in2 into tablets having a weight per 10 tab-
lets of approximately 12 g.
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ERYTHROMYCIN ETHYLSUCCINATE 
TABLETS (400 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

400.00 1 Erythromycin; use 
erythromycin 
ethylsuccinate, citrate, 
washeda

470.58

200.00 2 Sucrose 200.00

200.00 3 Sodium citrate 200.00

50.00 4 Starch (maize) 50.00

2.50 5 Dye (optional) 2.50

— 6 Water, purified, ca 90.00

40.00 7 Polacrilin potassium 
(Amberlite IRP-88)

40.00

6.00 8 Magnesium stearate 6.00

a Adjust for potency; taken as 850 μg/g for the amount given.

mAnuFACturing direCtions

Caution: Protect face and hands; relative humidity in the 
working area should not exceed 50%.

 1. Granulation
 a. Pass the following items through a 0.5 mm 

aperture stainless steel screen: erythromycin 
ethylsuccinate, sucrose, sodium citrate, starch 
(maize), and dye (if used). Transfer the screened 
items to a suitable planetary mixer, and mix for 
10 minutes.

 b. While mixing, add purified water to the powders 
from step 1 until a suitable mass is formed. If 
necessary, add more purified water to complete 
the granulation.

 c. Pass the wet mass from step 1b through a suit-
able granulator fitted with a 2.0 mm aperture 
stainless steel screen. Collect the granules on 
paper-lined trays.

 d. Dry the granules in an oven at 50°C until the 
LOD content is in the range of 1% to 1.5%.

 e. Pass the dried granules through a suitable granu-
lator fitted with a 1.0 mm aperture screen. Collect 
the granules, and store in securely closed, double 
polyethylene-lined drums.

 2. Lubrication
 a. Place into a suitable blender the dried, screened 

granules from step 1e.
 b. Pass the Amberlite and magnesium stearate 

through a 0.5 mm aperture stainless steel screen. 
Add the screened powders to the blender.

 c. Blend for 10 minutes.

 d. Discharge the blended granules into double poly-
ethylene-lined drums. Close securely, and store 
until ready for compression.

 3. Compression: Compress using 9 × 19 mm ovaloid 
punches. Compress 967 mg. If using dye, compress 
969 mg per tablet.

 4. Coating: Apply Methocel, opaque Methocel, and 
Celar glass Methocel* coatings. (See Appendix.)

ERYTHROMYCIN PARTICLE-
COATED TABLETS (150 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

150.00 1 Cellulose microcrystalline 
(AvicelTM PH 101)

150.00

12.00 2 Sodium starch glycolate 12.00

12.00 3 Hydroxypropyl cellulose 12.00

150.00 4 Lactose monohydrate 
powder

150.00

QS 5 Alcohol SD 3A 200 proof, 
ca

200 mL

333.00 6 Erythromycin; use 
erythromycin particle 
coateda

530.25

1.25 7 Stearic acid 1.25

1.25 8 Wax hydrogenated 
vegetable (Sterotex K)

1.25

1.25 9 Magnesium stearate 
powder

1.25

1.25 10 Silicon dioxide 1.25

a Adjust weight of erythromycin-coated particles to allow for variable 
potency: (333 × 1000)/potency = G required for 1000 tablets. Adjust the 
weight of cellulose and microcrystalline NF (7) to compensate for variable 
potency of erythromycin. The amount required is 770.75; the factor weight 
of item 6 is G, required for 1000 tablets.

mAnuFACturing direCtions

Caution: Protect face and hands from erythromycin, because 
some individuals may be sensitive, and reactions may occur. 
Take a shower after excessive exposure during manufacture.

 1. Granulating
 a. Load cellulose microcrystalline (item 1), sodium 

starch glycolate, hydroxypropyl cellulose, and 
lactose into a suitable mixer. Mix for approxi-
mately 20 minutes.

 b. Granulate by adding approximately 200 mL of 
alcohol while mixing.

 c. Pass wet granulation through a 5/8 in. band in 
rotary granulator or a similar granulator.
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 d. Spread on paper-lined trays, and dry at 49°C 
until reaching an LOD of not more than 2% 
(60°C, 3 hours vacuum).

 e. Pass dried granulation through 1.2 mm aperture 
screen. Mill oversize material through a 1.2 mm 
screen, knives forward, medium speed, using a 
FitzMill.

 f. Fill into polyethylene-lined drums.
 2. Lubricating
 a. Load ingredients from step 1f into the blender.
 b. Add erythromycin-coated particles.
 c. Mix and mill approximately 12.5 g of cellulose 

microcrystalline (item 7), stearic acid, hydroge-
nated vegetable oil wax, magnesium stearate, 
and colloidal silicon dioxide through 595 μm 
aperture screen, knives forward, at high speed, 
using a FitzMill, into a blender.

 d. Load the balance of the cellulose microcrystal-
line (item 7) into the blender, and blend for 10 
minutes.

 e. Discharge into polyethylene-lined drums.
 3. Compression
 a. Compress the product using ovaloid 8.6 × 18.9 

mm punches.
 b. Do not grind tablets or rework culls. Use a com-

pressing machine with a force feeder.
 c. The weight of 10 tablets is 11 g, the thickness is 

7.7 to 8.6 mm, and the hardness is 18 to 25 kPa.
 4. Coating: Use the HPMC clear coating solution. (See 

Appendix.)

ERYTHROMYCIN TABLETS (100 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Erythromycin; use 
erythromycin stearate 
(600 μg/mga)

166.667

91.18 2 Sodium citrate dihydrate 
powder

91.180

3.287 3 Povidone K 29–32 3.287

11.51 4 Sodium carboxymethyl 
cellulose, high viscosity

11.518

— 5 Alcohol denatured 200 
proof

50.800 mL

8.68 6 Polacrilin potassium 
(Amberlite IRP-88)

8.684

a Adjust for potency.

mAnuFACturing direCtions

 1. See following.

ERYTHROMYCIN TABLETS (100 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Erythromycin, use 
erythromycin stearate 
(600 μg/mga)

166.66

100.00 2 Sodium citrate dihydrate 
powder

100.00

12.80 3 Povidone K 29–32 12.80

14.20 4 Sodium carboxymethyl 
cellulose, high viscosity

14.20

— 5 Alcohol denatured 200 
proof

50.80 mL

a Adjust for potency.

mAnuFACturing direCtions

 1. Granulation
 a. Sift the sodium citrate through a 600 μm aper-

ture or similar screen.
 b. Place erythromycin stearate, sodium citrate, 

povidone, starch, and sodium carboxymethyl 
cellulose in a mixer, and mix for 15 minutes.

 c. Gradually add sufficient alcohol, while mixing, 
to produce a suitable mass.

 d. Dry the granulation at 49°C to less than 1.5% 
LOD or 7% moisture by Karl Fischer.

 e. Sift the dried granulation through a 1.19 mm 
aperture screen, or similar, and mill the over-
sized material through a #2 (1.59 mm aperture, 
or similar) band on the Hammer mill (FitzMill), 
or similar, at medium speed, knives forward, for 
0 to 30 minutes.

 f. Load the granulation into the blender, add 
Amberlite IRP-88, if used, and blend for 20 to 
30 minutes.

 g. Unload the contents of the blender into polyeth-
ylene-lined drums, and deliver to the compress-
ing area.

 2. Compression: Compress using 9.5 mm standard con-
cave punches. Fill to appropriate amount.



293Compressed Solids Formulations 

ERYTHROMYCIN TABLETS (500 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

500.00 1 Erythromycin, use 
erythromycin stearate 
(630 μg/mga)

794.00

146.00 2 Starch (corn) 146.00

16.00 3 Povidone K 29–32 16.00

104.00 4 Magnesium hydroxide 104.00

— 5 Alcohol SD 3A 200 proof 210–250 mL

26.00 6 Polacrilin potassium 
(Amberlite IRP-88)

26.00

Note: During the drying step of granulation, starch has a water loss equiva-
lent to approximately 6.2% of its weight. This enables a theoretical 
reduction in tablet weight of 9 mg. This may, however, be offset by a 
loss of active ingredient during the manufacturing process.

a Do not use erythromycin stearate with a potency less than 610 μg/mg. 
Calculate the actual quantity of erythromycin stearate. Do not factor in any 
ingredient to compensate for erythromycin stearate potency change.

mAnuFACturing direCtions

 1. Granulation
 a. Load povidone, cornstarch, magnesium hydrox-

ide, and approximately one-half of erythromycin 
stearate into a suitable blender, and blend for 10 
minutes. Add the balance of the erythromycin 
stearate, and blend for 15 minutes.

  Note: Proceed to step 1d if only one wet gran-
ulation step is necessary.

 b. Empty the blender into tared, polyethylene-lined 
drums, and weigh for yield.

 c. Divide the blended powder into equal portions 
for massing. (The size of a massing “part” is pre-
determined from considering the capacity of the 
massing equipment.)

 d. Load preblended materials from step 1b into the 
mixer.

 e. Wet granulation, conventional method: Add 210 mL 
of alcohol slowly over a period of 10 minutes and 
mix for 5 minutes. If necessary, add additional 
alcohol (20–40 mL), and mix until a satisfactory 
mass is obtained. Do not overmix. Usually, 5 min-
utes of mixing after the final addition of alcohol 
is sufficient. Record the total amount of alcohol 
used. Proceed to dry as in step 1g.

 f. Wet granulation, high-speed mixer method:
 i. Load preblended materials from step 1c into 

the mixer. Or, if preblending is not required, 
load povidone, cornstarch, magnesium 
hydroxide, and erythromycin stearate into 
the high-speed mixer, and mix for 3 minutes 
with the agitator at slow speed and the gran-
ulator at fast speed.

 ii. Add 150 mL of alcohol while mixing with 
the agitator at a slow speed and the granula-
tor at a fast speed over a period of 2 minutes. 
Continue to mix for another 4 minutes, add-
ing additional alcohol, if necessary, to obtain 
a satisfactory granulation.

 g. Spread the wet mass onto paper-lined trays. 
Commence the drying setup immediately after 
this step has been completed. Do not air dry.

 h. Load trays of granulation into a suitable drying 
oven, and dry at 50°C to 2% to 3.5% LOD, 3 
hours in vacuum oven at 60°C, under 5 mmHg 
vacuum. Under no circumstances must the 
Karl Fischer test method be used. Other LOD 
tests may be used for process control, provided 
equivalence can be demonstrated to the quoted 
vacuum oven method.

 i. Alternative fluid-bed drying method: load granu-
late into fluid-bed dryer and dry at 40°C to 45°C.

  Note: It is important not to dry the granula-
tion below 2%.

  This loss is obtained after approximately 4 
hours’ drying for oven loads from 70 to 130 kg, 
depending upon the amount loaded onto trays 
and the number of trays.

 j. Repeat steps 1d through 1h if there is more than 
one part of blended powder from step 1b.

 k. Allow the dried granule to cool, and then screen 
through an 840 μm aperture screen using an 
oscillating granulator or through a 1.8 mm aper-
ture screen using a comminuting mill with cut-
ters forward at medium speed. Record the total 
weight of granulation.

 l. Request samples.
 m. Proceed to “Blending and Lubrication.”
 2. Lubrication
 a. If Amberlite is lumpy, screen through a 600 μm 

aperture screen before preblending.
 b. Preblend Amberlite with a small portion of the 

granule and the blend with approximately one-
half of the bulk granule for 5 minutes.

 c. Add the balance of granule, and blend for a fur-
ther 10 minutes.

 d. Empty the blender into tared, polyethylene-lined 
drums. Weigh.

 3. Slugging (if required): Use a suitable compressing 
machine with either 19 or 12 mm flat punches.

 a. Compress the material into slugs having the follow-
ing specifications: for 19 mm, weight is 1.7 to 1.75 
g, and hardness is 16 to 17 kPa; for 12 mm, weight 
is 0.8 to 0.85 g, and hardness is 14 to 15 kPa.

 b. The slugs should show no signs of lamination, 
capping, or surface melting and should break 
with a distinct snap.

 c. Reduce slugs by passing slowly through a 0.107 
in. (2.7 mm) perforated screen using cutters at 
medium speed.
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 d. After reduction, lubricate as in step 2.
 4. Compression

  Note: Precompression may be used to meet hard-
ness specifications.

 5. Coating: Aqueous Methocel. (See Appendix.)

ESTAZOLAM TABLETS (1 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

1.00 1 Estazolam 1.00

120.65 2 Lactose monohydrate 120.65

8.37 3 Starch (maize) 8.37

3.78 4 Starch (maize) 3.78

QS 5 Water, purified 19.00 mL

1.20 6 Stearic acid 1.20

mAnuFACturing direCtions

Caution: Use a respirator and gloves throughout; shower after 
exposure.

 1. Granulation
 a. Mix starch (item 3) together with approximately 

10 mL water in a glass or stainless steel vessel; 
avoid formation of lumps.

 b. Boil the remaining 18 mL of water, and add it 
to the mix from step 1a, with continuous stir-
ring until a gel is formed. Further heat may be 
necessary. A mix temperature of 95°C must be 
achieved before a gel is formed.

 c. Pass estazolam through a 0.7 mm aperture stain-
less steel screen.

 d. Pass through a 1.19 mm aperture stainless steel 
screen lactose, starch (item 3), and hydroxypro-
pyl cellulose into a suitable planetary mixer. Add 
screened estazolam, and mix for 10 minutes.

 e. Add the starch gel from step 1b, and mix for 20 
minutes or until a suitable mass is formed.

 f. Pass the wet mass through an oscillating granu-
lator or similar, fitted with a 2.38 mm aperture 
stainless steel screen. Collect granules on paper-
lined trays.

 g. Dry in an oven at 50°C until the LOD is less than 
7%.

 h. Pass the dried granules through an oscillating 
granulator or a similar granulator, fitted with a 
1.4 mm aperture stainless steel screen. Collect in 
a polyethylene-lined drum and close securely.

 2. Lubrication

 a. Place the dried granules into a suitable planetary 
or ribbon filter.

 b. Pass starch (item 4) and magnesium stearate 
through a 0.25 mm stainless steel screen and 
mix. Add this blend to the granules, and mix 
for 5 minutes. Transfer to polyethylene-lined 
drums.

 3. Compression: compress in a suitable rotary 
machine using a 7 mm diameter beveled edge, 
with weight of 10 tablets at 1.2 g (1.17–1.23 g) 
and thickness of 2.35 mm ± 0.12 mm.

ESTAZOLAM TABLETS (2 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

2.00 1 Estazolam 2.00

79.30 2 Lactose 79.30

24.30 3 Starch (maize), dried 27.10

2.40 4 Hydroxypropyl cellulose 2.40

5.00 5 Starch (maize) 5.00

QS 6 Water, purified 28.00 mL

5.70 7 Starch (maize) 5.70

0.30 8 Magnesium stearate 0.30

mAnuFACturing direCtions

 1. See the manufacturing directions for 1 mg formula-
tion of estazolam.

ESTRADIOL TABLETS (0.5 MG/1 
MG/2 MG), ESTRACE

Estrace tablets for oral administration contain 0.5, 1, or 2 
mg of micronized estradiol per tablet. Estrace 0.5 mg tablets 
contain the following inactive ingredients: acacia, dibasic 
calcium phosphate, lactose, magnesium stearate, colloidal 
silicon dioxide, starch (corn), and talc. Estrace 1 mg tablets 
contain the following inactive ingredients: acacia, D&C Red 
No. 27 Aluminum Lake, dibasic calcium phosphate, FD&C 
Blue No. 1 Aluminum Lake, lactose, magnesium stearate, 
colloidal silicon dioxide, starch (corn), and talc. Estrace 2 
mg tablets contain the following inactive ingredients: aca-
cia, dibasic calcium phosphate, FD&C Blue No. 1 Aluminum 
Lake, FD&C Yellow No. 5 (tartrazine) (Aluminum Lake), 
lactose, magnesium stearate, colloidal silicon dioxide, starch 
(corn), and talc.
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ESTRADIOL VAGINAL TABLETS (25.8 ΜG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

25.8 μg 1 Estradiol hemihydrate 
equivalent to estradiol 25 
μg

0.0258

101.974 2 Lactose spray dried 101.974

15.00 3 Maize starch 15.00

2.00 4 Hypromellose 2.00

1.00 5 Magnesium stearate 1.00

2.60 6 Hypromellose 2.60

0.50 7 Polyethylene glycol 4000 0.50

— 8 Water, purified 30.00

mAnuFACturing direCtions

 1. Pass item 2 through 0.7 mm sieve and collect in a 
stainless steel container.

 2. Place half quantity of step 1 in a tumbler.
 3. Pass items 1, 3, and 4 through 0.5 mm sieve, collect 

in a stainless steel container, and mix well.
 4. Add 5% (=2.5 g) powder from step 1 to step 3, and 

mix well.
 5. Add 10% (=5 g) powder from step 1 to step 4, and 

mix well.
 6. Add 15% (=7.6 g) powder from step 1 to step 5, and 

mix well.
 7. Transfer step 6 into step 2.
 8. Transfer balance quantity of step 1 into step 2.
 9. Mix step 2 for 20 minutes using tumbler.
 10. Pass item 5 through 0.250 mm sieve and add to step 9.
 11. Mix step 10 for 2 minutes.
 12. Compress into 120 mg tablets, using a suitable punch 

(6 mm, round).
 13. Place item 8 in a stainless steel vessel. Add item 6 

slowly to the vortex while stirring. Stir till lumps dis-
solved. Homogenize for 5 minutes. Keep for 3 to 4 
hours for saturation of hypromellose.

 14. Add item 7 to step 13 with stirring. Stir for 10 min-
utes. Homogenize for 5 minutes. Check that coating 
dispersion is clear and lump free.

 15. Load core tablets from step 12 in coating pan and 
apply coating dispersion from step 14 to get 1.5% to 
1.8% weight gain.

ESTROPIPATE TABLETS (0.626 
MG/1.25 MG/2.25 MG/5 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

0.626 1 Estropipate, 25% excess 0.769

157.02 2 Lactose monohydrate 157.02

1.00 3 Yellow dye 1.00

0.007 4 Yellow dye 0.007

1.00 5 Dibasic potassium 
phosphate, anhydrous

1.00

1.20 6 TRIS (tromethamine) 1.20

7.00 7 Hydroxypropyl cellulose 7.00

10.00 8 Sodium starch glycolate 10.00

40.00 9 Cellulose microcrystalline 40.00

QS 10 Water, purified QS

QS 11 Alcohol SD 3A 200 proof QS

0.50 12 Colloidal silicon dioxide 0.50

1.25 13 Magnesium stearate 1.25

1.25 14 Wax, hydrogenated 
vegetable oil (Sterotex K)

1.5

Note: For 1.25, 2.25, and 5.0 mg tablets, adjust with item 2 and modify dyes.

mAnuFACturing direCtions

 1. Granulation
 a. Load lactose cellulose microcrystalline, 

hydroxypropyl cellulose, dyes, or dye into mixer, 
and blend powders. If necessary, screen or mill 
powders to break up agglomerates. A portion of 
the cellulose microcrystalline may be added at 
the lubrication step.

 b. Dissolve the dibasic potassium phosphate in 
purified water. Use this solution to granulate 
powders in step 1a.

 c. Size wet granulation, dry, and pass through 
screen and mill.

 d. Dissolve tromethamine and estropipate in water 
or alcohol.

 e. Load granulation from step 1c and sodium starch 
glycolate into mixer, and mass with step 1d. Size 
wet granulation, and dry. Pass the dried granula-
tion through screen and mill.

 2. Lubrication
 a. Load the portion of the dried granulation into the 

blender.
 b. Screen colloidal silicon dioxide, magnesium 

stearate, and hydrogenated vegetable oil wax, 
and load into blender.

 c. Load remainder of dried granulation into blender 
and blend.

 3. Compression: compress using a rotary machine 
using oval tooling. The theoretical weight is 221 mg.
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ETHAMBUTOL TABLETS (400 MG)

Formulation: ethambutol, 400 g; sorbitol, crystalline, 200 g; 
Kollidon® VA 64,20 g; Kollidon® CL, 10 g; magnesium stea-
rate, 10 g.

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with medium/high-compression force at 
620 mg.

ETHAMBUTOL TABLETS (400 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

400.00 1 Ethambutol hydrochloride 400.000

5.60 2 Silicon dioxide colloidal 5.600

68.00 3 Starch (corn) NFa 76.800

33.50 4 Mannitol 33.600

22.40 5 Starch (corn) 22.400

11.20 6 Corn oil hydrogenated 11.200

8.00 7 Magnesium stearate 8.000

11.20 8 Talc powder 11.200

QS 9 Water, purified 80.000

a The quantity of starch (corn) is based on a moisture content of 13% w/w. If 
the moisture content varies outside this range of 12.5% to 13.5%, then the 
amount used should be factored accordingly.

mAnuFACturing direCtions

 1. Massing
 a. Mix starch (item 5) with approximately 27.3 mL 

of purified water (item 9) in a glass or stainless 
steel vessel, avoiding the formation of lumps.

 b. Boil the remaining 52.8 mL of purified water 
(item 9), and add the mix from step 1a with con-
tinuous stirring until a gel is formed. Further 
heat may be necessary.

  Note: A mix temperature greater than 95°C 
must be exceeded before a gel is formed.

 c. Mill the ethambutol through a 1.59 mm aperture 
screen at medium speed with knives forward, 
then load into a suitable mixer.

 d. Pass silicon dioxide, starch (corn) (item 3), and 
mannitol through a 1.00 mm aperture stainless 
steel screen and add to the mixer. Mix at 60 rpm 
for 10 minutes.

 e. Pass the mixed powders from step 1d through a 1 
mm aperture stainless steel screen and return to 
the mixer.

 f. Add, in one load, the starch gel from step 1b at 
70°C to 80°C, and mix for 5 minutes at 60 rpm.

 g. Stop the mixer and inspect the mass. Add the 
extra 6.88 mL of purified water (item 10) at 50°C 
to complete the granulation while mixing. Mix 
for a further 5 minutes at 60 rpm.

 2. Drying/granulation: Proceed to step 2a or 2b.
 a. Oven drying
 i. Pass the wet mass through an A granulator 

fitted with a 4.76 mm aperture stainless steel 
screen. Collect the granules on paper-lined 
trays.

 ii. Dry the granules in a hot air oven at 50°C, 
turning over the granules every half hour. 
After 1 hour of drying, pass the granules 
through an A granulator fitted with a 2.38 
mm aperture stainless steel screen. Collect 
the granules on paper-lined trays, and return 
to the hot air oven at 50°C.

 b. Fluid-bed drying
 i. Pass the wet mass through an A granulator 

fitted with a 4.76 mm aperture stainless steel 
screen into the fluid-bed dryer bowl.

 ii. Dry the granules in the fluid-bed dryer at 
50°C for 30 minutes, turning over after 15 
minutes. Then, pass the granules through a 
granulator fitted with a 2.38 mm aperture 
stainless steel screen, and return to the fluid-
bed dryer bowl with the air inlet and outlet 
fully open. Proceed to step 3.

 c. Continue drying the granules while turning them 
over every 30 minutes until the LOD is between 
1.5% and 2%.

 d. Pass the dried granules through an A granula-
tor fitted with a 1 mm aperture stainless steel 
screen. Collect the granules in a polyethylene-
lined drum, and close securely.

 e. Request samples.
 3. Lubrication
 a. Place the dried granules from step 2d in a suit-

able blender.
 b. Add hydrogenated corn oil , magnesium stearate, 

and talc via a 0.6 mm aperture stainless steel 
screen, and mix for 25 minutes.

 c. Transfer to a polyethylene-lined drum, and close 
securely until ready for compression.

 4. Compression: compress on a suitable tablet machine 
using ovaloid punches that are 15.5 × 7.7 mm or 
14.6 × 7.8 mm, where the weight of 10 tablets is 5.6 g, 
hardness is more than 5 kPa, and the disintegration 
time is not more than 15 minutes. If using a coating, 
move to the next step.

 5. Coating: Use an HPMC methylene chloride coating. 
(See Appendix.)
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ETHAMBUTOL TABLETS (800 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

800.00 1 Ethambutol 800.00

200.00 2 Dicalcium phosphate 
(Di-Tab)

200.00

30.00 3 Kollidon® 30 30.00

— 4 Isopropyl alcohol QS

50.00 5 Kollidon® CL 50.00

15.00 6 Magnesium stearate 15.00

mAnuFACturing direCtions

 1. Granulate the mixture of items 1 and 2 with a solu-
tion of items 3 and 4. Dry, pass through a 0.8 mm 
sieve, add items 5 and 6, and press with high-com-
pression force.

 2. Compress into 1.112 g tablets, using 20 mm oblong 
punches.

ETOPHYLLINE AND THEOPHYLLINE 
TABLETS (100 MG/22 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Etophylline powder (Knoll) 100.00

22.00 2 Theophylline, anhydrous 23.00

53.00 3 Ludipress® 53.00

1.00 4 Magnesium stearate 1.00

2.00 5 Aerosil® 200 2.00

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press into tablets with low-compression force.

 2. Compress into 175 mg tablets, using 8 mm biplanar 
punches. To enhance the flowability of the tablet-
ing mixture, the amount of Aerosil® 200 can be 
increased.

ETOPHYLLINE AND THEOPHYLLINE 
TABLETS (100 MG/22 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Etophylline powder (Knoll) 100.00

22.00 2 Theophylline, anhydrous 23.00

50.00 3 Starch (maize) 50.00

3.00 4 Kollidon® VA 64 3.00

4.00 5 Kollidon® VA 64 4.00

— 6 Water, purified, ca 35.00

1.00 7 Magnesium stearate 1.00

5.00 8 Talc 5.00

mAnuFACturing direCtions

 1. Granulate a mixture of items 1 to 4 with solution of 
items 5 and 6. Pass through a 0.8 mm sieve, dry, mix 
with items 7 and 8, pass through a 0.5 mm sieve, and 
press with medium-compression force.

 2. Compress into 183 mg tablets, using 8 mm biplanar 
punches.

EZETIMIBE AND SIMVASTATIN 
TABLETS (10 MG/40 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Ezetimibe 10.00

40.00 2 Simvastatin 40.00

94.92 3 Lactose monohydrate 94.92

40.00 4 Microcrystalline cellulose 
(AvicelTM PH102)

40.00

2.00 5 Hydroxypropyl 
methylcellulose

2.00

0.04 6 Butylated hydroxyanisole 0.04

3.00 7 Citric acid monohydrate 3.00

0.04 8 Propyl gallate 0.04

8.00 9 Croscarmellose sodium 8.00

2.00 10 Magnesium stearate 2.00

— 11 Water, purified 20.00

— 12 Ethanol 95% 10.00

4.00 13 Hydroxypropyl 
methylcellulose

4.00

— 14 Water, purified 35.00

mAnuFACturing direCtions

 1. Dissolve item 7 in half of item 11 (10 g) in a stainless 
steel container.
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 2. Dissolve item 5 in the mixture of remaining half 
quantity of item 11 and half quantity of item 12 (5 g) 
and add to step 1 and mix well.

 3. Dissolve items 6 and 8 one by one in the remaining half 
quantity of item 12 in another stainless steel container.

 4. Mix step 3 with step 2.
 5. Pass items 3, 1, and 2 through 0.5 mm sieve and mix well.
 6. Place step 5 in a granulator.
 7. Knead step 6 with solution of step 4 for 5 to 10 min-

utes until a loose, moist mass is obtained.
 8. Granulate the moist mass using a centrifugal granu-

lator with a 7 mm sieve.
 9. Spread step over paper-lined trays, and dry at 45°C 

to 50°C for 8 hours (the relative humidity over the 
granules should be 20–35%).

 10. Pass the dried granules through a 1.25 mm sieve 
granulator.

 11. Transfer the granules to a tumbler.
 12. Pass 9 through 0.5 mm sieve and add to step 11 and 

mix for 15 minutes.
 13. Pass item 10 through 0.250 mm sieve and add to step 12.
 14. Mix step 13 for 2 minutes.
 15. Compress into 200 mg tablets, using a suitable punch 

(8.5 mm, round).
 16. Place item 14 in a stainless steel vessel. Add item 

13 slowly to the vortex while stirring. Stir till 
lumps dissolved. Homogenize for 5 minutes. Keep 
for 3 to 4 hours for saturation of hydroxypropyl 
methylcellulose.

 17. Load core tablets from step 15 in coating pan and 
apply coating dispersion from step 16 to get 1.5% to 
1.8% weight gain.

EZETIMIBE AND SIMVASTATIN 
TABLETS (10 MG/80 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Ezetimibe 10.00

80.00 2 Simvastatin 80.00

127.38 3 Lactose monohydrate 127.38

60.00 4 Microcrystalline cellulose 
(AvicelTM PH102)

60.00

3.00 5 Hydroxypropyl 
methylcellulose

3.00

0.06 6 Butylated hydroxyanisole 0.06

4.50 7 Citric acid monohydrate 4.50

0.06 8 Propyl gallate 0.06

12.00 9 Croscarmellose sodium 12.00

3.00 10 Magnesium stearate 3.00

— 11 Water, purified 30.00

— 12 Ethanol 95% 15.00

6.00 13 Hydroxypropyl 
methylcellulose

6.00

— 14 Water, purified 50.00

mAnuFACturing direCtions

 1. Dissolve item 7 in half quantity of item 11 (15 g) in a 
stainless steel container.

 2. Dissolve item 5 in the mixture of remaining half 
quantity of item 11 and half quantity of item 12 (7.5 
g) and add to step 1 and mix well.

 3. Dissolve items 6 and 8 one by one in the remain-
ing half quantity of item 12 in another stainless steel 
container.

 4. Mix step 3 with step 2.
 5. Pass items 3, 1, and 2 through 0.5 mm sieve and mix 

well.
 6. Place step 5 in a granulator.
 7. Knead step 6 with solution of step 4 for 5 to 10 min-

utes until a loose, moist mass is obtained.
 8. Granulate the moist mass using a centrifugal granu-

lator with a 7 mm sieve.
 9. Spread step over paper-lined trays, and dry at 45°C 

to 50°C for 8 hours (the relative humidity over the 
granules should be 20–35%).

 10. Pass the dried granules through a 1.25 mm sieve 
granulator.

 11. Transfer the granules to a tumbler.
 12. Pass item 9 through 0.5 mm sieve, add to step 11, and 

mix for 15 minutes.
 13. Pass item 10 through 0.250 mm sieve and add to step 

12.
 14. Mix step 13 for 2 minutes.
 15. Compress into 300 mg tablets, using a suitable punch 

(11.0 mm × 8.5 mm, modified oval).
 16. Place item 14 in a stainless steel vessel. Add item 

13 slowly to the vortex while stirring. Stir till 
lumps dissolved. Homogenize for 5 minutes. Keep 
for 3 to 4 hours for saturation of hydroxypropyl 
methylcellulose.

 17. Load core tablets from step 15 in coating pan and 
apply coating dispersion from step 16 to get 1.5% to 
1.8% weight gain.

EZETIMIBE TABLETS (10 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000Tablets (g)

10.00 1 Ezetimibe 10.00

62.70 2 Lactose spray dried 62.70

20.00 3 Microcrystalline cellulose 
(AvicelTM PH102)

20.00

3.00 4 Povidone K30 3.00

1.00 5 Sodium lauryl sulfate 1.00

2.50 6 Croscarmellose sodium 2.50

0.80 7 Magnesium stearate 0.80
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mAnuFACturing direCtions

 1. Pass item 2 through 1 mm sieve and collect in a 
tumbler.

 2. Pass items 1, 4, and 5 through 0.5 mm sieve, col-
lect in a stainless steel container, and mix well for 5 
minutes.

 3. Transfer step 2 to step 1.
 4. Pass item 6 and item 3 through 0.5 mm sieve and add 

to step 1.
 5. Mix step 1 for 20 minutes using tumbler.
 6. Pass item 7 through 0.250 mm sieve and add to step 

5.
 7. Mix step 6 for 2 minutes.
 8. Compress into 100 mg tablets, using a suitable punch 

(5.0 mm × 5.5 mm, oval).

FAMCICLOVIR TABLETS (125 MG/250 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

125.00 1 Famciclovir 125.00

165.00 2 Microcrystalline cellulose 
(AvicelTM) QS

165.00

4.00 3 Sodium starch glycolate 
(Primojel®)

4.00

0.50 4 Magnesium stearate 0.50

mAnuFACturing direCtions

 1. Sift Famciclovir, AvicelTM, and sodium starch glyco-
late through a 250 μm sieve into a mixer.

 2. Mix for 5 minutes.
 3. Sift magnesium stearate through a 250 μm sieve and 

add to step 1. Blend for 3 minutes.
 4. Compress 295 mg in a suitable punch. For 250 mg 

strength, compress 590 mg.
 5. Coat using a Hypromellose coating. (See Appendix.)

FAMOTIDINE TABLETS (20 MG), PEPCID

Each tablet for oral administration contains either 20 or 40 
mg of famotidine. The inactive ingredients are hydroxypropyl 
cellulose, hydroxypropyl methylcellulose, iron oxides, mag-
nesium stearate, microcrystalline cellulose, starch, talc, and 
titanium dioxide. Each Pepcid RPD orally disintegrating tab-
let for oral administration contains either 20 mg or 40 mg of 
famotidine and the following inactive ingredients: aspartame, 
mint flavor, gelatin, mannitol, red ferric oxide, and xanthan 
gum.

FAMOTIDINE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

20.00 1 Famotidine 20.00

80.00 2 Microcrystalline cellulose 
(AvicelTM PH 102)

80.00

67.60 3 Pregelatinized starch 
(Starch 1500)

67.60

2.00 4 Povidone (PVP K-25) 2.00

— 5 Alcohol (ethanol 95%) 36.67

22.80 6 Microcrystalline cellulose 
(AvicelTM PH 102)

22.80

8.16 7 Pregelatinized starch 
(Starch 1500)

8.16

2.00 8 Glyceryl behenate 2.00

2.41 9 Talc (fine powder) 2.41

mAnuFACturing direCtions

 1. Preparation of binding solution: Dissolve item 4 in 
item 5 to make a clear solution by using a stirrer at 
medium speed in a stainless steel container.

 2. Dry mixing: Load items 1 to 3 into a mixer. Mix for 
5 minutes with a mixer and chopper at low speed.

 3. Wet massing
 a. Add the binding solution at a rate of 8.3 g/min to 

the dry powder in the mixer, while mixing at low 
speed. Mix and chop for a further 2 to 3 minutes 
at low speed.

 b. Check for a satisfactory wet mass. Add addi-
tional ethanol 95% if required to get a satisfac-
tory wet mass.

 4. Drying
 a. Spread the granules onto stainless steel trays to 

a thickness of one-quarter of the tray thickness. 
Load the trays on the trolley.

 b. Load the trolleys to the oven. Keep the doors 
open. Start the air circulation, heaters off, for 2 
hours.

 c. Start the heaters of the dryer. Close the doors. 
Set the temperature at 55°C for 6 hours.

 d. Check the moisture contents of the dried gran-
ules (limit: not more than 3.5%). Dry further, if 
required, to get a moisture content of 3.5%.

 5. Grinding: Pass the dried granules through a sifter 
using a 1250 µm sieve. Pass the retained granules 
through a granulator equipped with a 1.0 mm sieve.

 6. Lubrication
 a. Pass items 6 and 7 through a 500 µm sieve using 

a sifter. Collect in a stainless steel container.
 b. Load the sized granules from step 5a along with 

sieved powder from step 6a into the blender. 
Blend for 3 minutes.
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 c. Mix items 8 and 9 in a polythene bag for 1 min-
ute. Pass this mixture through a 250 µm sieve 
into the sifter. Collect in a polythene bag. Add 
3 to 5 g of granules from step 6b to it, and mix 
manually for 1 minute. Add this mixture to step 
6b, and mix for 1 minute.

 d. Unload in stainless steel drums.
 7. Compression: Compress the granules using a rotary 

tableting machine. The dimension is 7.1 ± 0.1 mm 
concave plain. The weight of 10 tablets is 2.05 
g ± 2%.

 8. Tablet coating: Coat the tablet using an HPMC coat-
ing. (See Appendix.)

FAMOTIDINE TABLETS (40 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

40.00 1 Famotidine 40.00

70.50 2 Microcrystalline cellulose 
(AvicelTM PH 102)

70.50

67.60 3 Pregelatinized starch 
(Starch 1500)

67.60

0.09 4 Ferric oxide (iron oxide 
red)

0.09

2.50 5 Povidone (PVP K-25) 2.50

— 6 Alcohol (ethanol 95%) 36.67

11.16 7 Microcrystalline cellulose 
(AvicelTM PH 102)

11.16

8.66 8 Pregelatinized starch 
(Starch 1500)

8.66

2.00 9 Glyceryl behenate 2.00

2.41 10 Talc (fine powder) 2.41

mAnuFACturing direCtions

 1. See the manufacturing directions for the 20 mg 
formulation.

FENOPROFEN CALCIUM TABLETS

mAnuFACturing direCtions

 1. Mixture A: Load a Diosna mixer with 17.5 kg of 
fenoprofen calcium, 2.64 kg of lactose, 1.75 kg of 
starch powder, and 656 g of pregelatinized starch 
through a 10 mesh screen. Blend the mixture for 
5 minutes using a low-speed mixer and low-speed 
chopper settings.

 2. While continuing to mix as described in step 1, 
slowly add 4373 mL of a 15% wt/v aqueous povidone 
solution.

 3. Agitate the mixture using a high-speed mixer and 
high-speed chopper settings for 3 minutes. During 

this time, add purified water to the mixture in a quan-
tity sufficient to produce a satisfactory granulation.

 4. Wet sieve the granulation through a 6 mesh screen 
onto paper-lined trays. Dry the granulation 110°F 
for 16 hours. Mill the dried granulation at 1400 rpm 
with a FitzMill into a clean, polyethylene-lined drum 
yielding 22.32 kg of mixture A. The mill should 
employ a 2AA plate with knives forward.

 5. Mixture B: To a Diosna mixer add 26.25 kg of feno-
profen calcium, 3.965 kg of lactose, 2.625 kg of 
starch powder, and 984.5 g of pregelatinized starch. 
Blend the mixture for 5 minutes using a low-speed 
mixer and low-speed chopper settings. While con-
tinuing to mix as described in step 1, slowly add 
6563 mL of a 15% wt/v aqueous povidone solution 
containing 495 g of Opaspray Butterscotch L-2701 
(manufactured by Colorcon, Inc.). Agitate the mix-
ture using a high-speed mixer and high-speed chop-
per settings for 3 minutes. During this time, add 
purified water in a quantity sufficient to produce a 
satisfactory granulation. Sieve the wet granulation 
using a 6 mesh screen onto paper-lined trays. Dry 
the granulation at 110°F for 16 hours.

 6. Prepare a third mixture, mixture C, in the same man-
ner as mixture B. After drying, combine this mixture 
with mixture B and mill at 1400 rpm with a FitzMill 
into a clean polyethylene-lined drum yielding 68.03 
kg of mixture BC. The mill should employ a 2AA 
plate with knives forward.

 7. Load a ribbon mixer with 11.6 kg of mixture A and 
35.3 kg of mixture BC. To this mixture add 1.5 kg of 
cellulose with sodium carboxymethyl cellulose-591 
(AvicelTM RC-591, FMC Corporation) and 120 g of 
sodium lauryl sulfate through a 30 mesh screen. 
Blend the mixture is blended for 10 minutes. To the 
mixture add 250 g of magnesium stearate and 500 
g of stearic acid powder through a 30 mesh screen. 
Continue mixing for an additional 5 minutes, after 
which discharge the granulation into a clean polyeth-
ylene-lined drum, yielding 49.20 kg of material.

 8. Compress this on a Manisty Express Tableting 
Machine using appropriate tooling.

 9. Coat the resulting tablets in a 48 in. Accela Cota 
with an aqueous film coating mixture consisting of 
hydroxypropyl methylcellulose 7% w/w, polyethyl-
ene glycol 2% w/w, propylene glycol 3% w/w, and 
benzyl alcohol 1% w/w. Place the tablets on paper-
lined trays to dry.

 10. The tablets prepared by the preceding method should 
have the following per tablet unit formula: fenopro-
fen calcium, 700.0 mg; lactose, 105.7 mg; starch 
powder, 70.0 mg; pregelatinized starch, 26.25 mg; 
povidone, 26.25 mg; Opaspray Butterscotch, 9.9 mg; 
cellulose with sodium CMC-591, 30.0 mg; sodium 
lauryl sulfate, 2.4 mg; magnesium stearate, 5.0 mg; 
stearic acid powder, 10.0 mg; clear film coat (theory), 
19.32 mg.
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FERROUS FUMARATE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

200.00 1 Ferrous fumarate 200

295.00 2 Ludipress® 295

5.00 3 Magnesium stearate 5

mAnuFACturing direCtions

 1. Mix all components, and pass through a 0.8 mm 
sieve.

 2. Press with low-compression force.
 3. Compress into 509 mg tablets, using 12 mm biplanar 

punches.

FERROUS SULFATE, MANGANESE SULFATE, 
AND COPPER SULFATE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

65.00 1 Anhydrous ferrous sulfate 65.00

3.50 2 Manganese sulfate 3.50

0.16 3 Copper sulfate 0.16

70.00 4 Ludipress® 70.00

10.00 5 Kollidon® 30 10.00

2.00 6 Magnesium stearate 2.00

3.00 7 Aerosil® 200 3.00

mAnuFACturing direCtions

 1. Pass all components through a 0.5 mm sieve, mix, 
and press with high-compression force.

 2. Compress into 149 mg tablets, using 8 mm biplanar 
punches.

FERROUS SULFATE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

200.00 1 Anhydrous ferrous sulfate 203.00

185.00 2 Ludipress® 185.00

15.00 3 Kollidon® VA 64 15.00

4.00 4 Magnesium stearate 4.00

4.00 5 Talc 4.00

3.00 6 Aerosil® 200 3.00

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press to tablets with medium-compression force.

 2. Compress into 413 mg tablets, using 8 mm biplanar 
punches.

FEXOFENADINE AND PSEUDOEPHEDRINE 
TABLETS (10 MG/240 MG), ALLEGRA

Allegra-D® (fexofenadine HCl and pseudoephedrine HCl) 
extended-release tablets for oral administration contain 60 
mg of fexofenadine HCl for immediate release and 120 mg 
of pseudoephedrine HCl for extended release. Tablets also 
contain the following excipients: microcrystalline cellulose, 
pregelatinized starch, croscarmellose sodium, magnesium 
stearate, carnauba wax, stearic acid, silicon dioxide, hydroxy-
propyl methylcellulose, and polyethylene glycol.

FEXOFENADINE AND PSEUDOEPHEDRINE 
SULFATE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

240.00 1 Pseudoephedrine sulfate 240.00

15.00 2 Microcrystalline cellulose 
(AvicelTM PH 101)

15.00

200.00 3 Xanthan gum Keltrol TF 200.00

80.00 4 Sodium alginate Keltone 
HVCR

80.00

53.00 5 Calcium carbonate 53.00

6.00 6 Magnesium stearate 6.00

6.00 7 Aerosil® 200 6.00

10.00 8 Fexofenadine 10.00

95.00 9 Lactose monohydrate 95.00

66.50 10 Microcrystalline cellulose 
(AvicelTM PH 101)

66.50

1.00 11 Yellow FD&C No. 10 1.00

20.00 12 Starch (maize) 20.00

6.00 13 Starch (maize) 6.00

1.50 14 Magnesium stearate 1.50

— 15 Water, purified 60.00

mAnuFACturing direCtions

 1. Place pseudoephedrine sulfate, microcrystalline cel-
lulose, xanthan gum, sodium alginate, calcium car-
bonate, and one-half of the lubricants in a suitable 
mixer, after sieving through a 44 mesh sieve.

 2. Pass the blend through a roll compactor.
 3. Sieve the compact through a 22 mesh sieve to obtain 

granules.
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 4. Mix the granules with the remaining lubricants 
(items 6 and 7), and compress into tablets (600 mg) 
to form the first tablet layer.

 5. Place items 8 to 12 after passing through a 100 mesh 
sieve in a suitable mixer. Blend for 10 minutes.

 6. Place item 13 in a separate vessel, and make a paste 
(10%) using item 14.

 7. Add step 6 into step 5, and granulate.
 8. Dry the granules, and blend the sifted item 14.
 9. Compress into 200 mg tablets (the second layer).
 10. Use appropriate tableting equipment for bilayer 

tableting or core tableting.

FEXOFENADINE TABLETS (30 MG/60 
MG/180 MG) ALLEGRA

Each tablet contains 30, 60, or 180 mg of fexofenadine hydro-
chloride (depending on the dosage strength) and the follow-
ing excipients: croscarmellose sodium, magnesium stearate, 
microcrystalline cellulose, and pregelatinized starch. The 
aqueous tablet film coating is made from hydroxypropyl 
methylcellulose, iron oxide blends, polyethylene glycol, povi-
done, silicone dioxide, and titanium dioxide.

FINASTERIDE TABLETS (5 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

5.00 1 Finasteride 5.00

56.70 2 Lactose monohydrate 56.70

5.00 3 Starch 1500 (pregelatinized 
starch)

5.00

20.00 4 AvicelTM PH 102 
(microcrystalline 
cellulose)

20.00

27.00 5 Maize starch 27.00

5.50 6 Primojel® (sodium starch 
glycolate)

5.50

0.60 7 Magnesium stearate 0.60

3.50 8 Hypromellose 
(hydroxypropyl 
methylcellulose)

3.50

0.60 9 Talc, fine powder, extra 
pure

0.60

0.60 10 Titanium dioxide 0.60

— 11 Purified water QS

0.20 12 Disperse blue E132 0.20

0.10 13 Triacetin 0.10

— 14 Ethanol 95% QS

— 15 Purified water QS

mAnuFACturing direCtions

 1. Make a slurry of starch paste in purified water.

 2. Mix finasteride, maize starch, and Primojel®.
 3. Add lactose monohydrate with step 2, and pass 

through a 0.5 mm sieve.
 4. Knead the mixed powder from steps 2 and 3 with 

starch paste to make a suitable wet mass. Pass the 
wet mass through an 8 mesh sieve onto drying trays.

 5. Dry the granules for approximately 3.5 hours at 55°C 
to get the desired LOD of 2.5%.

 6. Grind the dried granules from step 5, and blend with 
magnesium stearate, previously sieved (250 mm) in 
a drum blender. Blend for 2 minutes.

 7. Lubricate the granules.
 8. Compress into 120 mg tablets, using a suitable 

punch.
 9. Disperse hypromellose and triacetin in purified 

water and ethanol. Keep it overnight. Disperse talc, 
titanium dioxide, and colorant, and homogenize.

 10. Coat the core tablets with the coating dispersion in 
step 9. (See Appendix.)

FLUCONAZOLE TABLETS (50 MG/100 
MG/200 MG), DIFLUCAN

Diflucan tablets: These tablets contain 50, 100, or 200 mg of 
fluconazole and the following inactive ingredients: microcrys-
talline cellulose, dibasic calcium phosphate anhydrous, povi-
done, croscarmellose sodium, FD&C Red No. 40 Aluminum 
Lake dye, and magnesium stearate.

FLUOXETINE TABLETS (20 MG)

Formulation: Fluoxetine HCl (BASF), 22.4 g; Ludipress®, 
176.0 g; magnesium stearate, 1.6 g.

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press to tablets with low-compression force at 
205 mg.

FLUOXETINE HYDROCHLORIDE TABLETS 
(10 MG/20 MG/40 MG), PROZAC®

Each Prozac® pulvule contains fluoxetine hydrochloride 
equivalent to 10 mg (32.3 μmol), 20 mg (64.7 μmol), or 40 
mg (129.3 mmol) of fluoxetine. The pulvules also contain 
starch, gelatin, silicone, titanium dioxide, iron dioxide, and 
other inactive ingredients. The 10 and 20 mg pulvules also 
contain FD&C Blue No. 1, and the 40 mg pulvule also con-
tains FD&C Blue No. 1 and FD&C Yellow No. 6.

Each Prozac® tablet contains fluoxetine HCl equivalent 
to 10 mg (32.3 mmol) of fluoxetine. The tablets also con-
tain microcrystalline cellulose, magnesium stearate, crospo-
vidone, hydroxypropyl methylcellulose, titanium dioxide, 
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polyethylene glycol, and yellow iron oxide. In addition to the 
preceding ingredients, the 10 mg tablet contains FD&C Blue 
No. 1 Aluminum Lake and polysorbate 80.

FLUOXETINE HYDROCHLORIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Fluoxetine; use fluoxetine 
hydrochloride

11.45

20.00 2 Microcrystalline cellulose 20.00

64.05 3 Lactose 64.05

4.00 4 Sodium starch glycolate 4.00

0.50 5 Magnesium stearate 0.50

mAnuFACturing direCtions

 1. Place items 1 to 4 in a suitable blender, after passing 
through a 250 mm sieve.

 2. Mix for 20 minutes.
 3. Add item 5 after passing through a 250 µm mesh, 

and blend for 1 minute.
 4. Compress.
 5. Coat using HPMC coating, adding 6% to 10% tablet 

weight.
 6. For a controlled-release formulation, use 5% to 12% 

of tablet core weight) %w/w of Eudragit RS 100 and 
86.0; dibutyl phthalate 10.0; talc 4.0; FD&C Yellow 
No. 6 0.01; and triacetin 10.

FLUOXETINE HYDROCHLORIDE TABLETS (12.5 
MG/25.0 MG), CONTROLLED-RELEASE BILAYER

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

25.00 1 Fluoxetine, use fluoxetine 
hydrochloride

28.59

15.00 2 Methocel K4M 15.00

62.00 3 Lactose monohydrate 62.00

3.00 4 Polyvinyl pyrrolidone 3.00

1.00 5 Magnesium stearate 1.00

1.00 6 Syloid 244 1.00

15.04 7 Compritol 888 15.04

29.32 8 Lactose monohydrate 29.32

4.00 9 Polyvinyl pyrrolidone 4.00

1.52 10 Magnesium stearate 1.52

— 11 Water, purified QS

29.32 12 Methocel E5 29.32

0.08 13 Iron oxide 0.08

mAnuFACturing direCtions

 1. Make two layers (items 1–6 and items 7–10, using 
item 11 as necessary for wet granulation).

 2. Compress tablets on a Manesty triple-layer press.
 3. Coat using items 12 and 13 on a Manesty triple-layer 

press.
 4. Adjust item 3 for 12.5 mg strength.

FLUOXETINE HYDROCHLORIDE 
FAST-MELT TABLETS

mAnuFACturing direCtions

 1. Mix fluoxetine hydrochloride, 18%; sodium bicar-
bonate, 26%; citric acid anhydrous, 26%; micro-
crystalline cellulose, 4%; anhydrous lactose, 13%; 
xylitol, 10%; and Crodesta F160, 3%.

 2. Dry the ingredients at an elevated temperature to 
significantly reduce the moisture content of each 
material.

 3. Blend for 5 to 10 minutes and extrude in a hot melt 
extruder at approximately 70°C to 100°C to soften 
and melt the thermal binders (sucrose stearate and 
xylitol) and to form granules containing the efferves-
cent ingredients.

 4. Mix FLX-EFG (20–80 mesh), 50%; anhydrous lac-
tose, 31%; microcrystalline cellulose, 10%; L-HPC 
LH-11, 5%; aspartame, 3%; redberry flavor, 0.4%; 
magnesium stearate, 0.5%; fumed silicon dioxide, 
0.1%.

 5. Screen the granules and blend for 5 minutes prior to 
compression.

 6. Fluoxetine HCl tablets are then compressed to a 
hardness of approximately 1 to 5 kPa (depending 
upon the dose of the active), and tablets disintegrate 
in water in approximately 15 to 40 seconds.

FLUVOXAMINE MALEATE TABLETS (50 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

50.00 1 Fluvoxamine maleate 50.00

96.00 2 Mannitol 96.00

39.00 3 Maize starch 39.00

12.00 4 Pregelatinized starch 
(Starch 1500)

12.00

0.60 5 Colloidal silicon dioxide 
(Aerosil® 200)

0.60

1.50 6 Sodium stearyl fumarate 1.50

QS 7 Purified water QS



304 Handbook of Pharmaceutical Manufacturing Formulations, 3e: Volume 1 

mAnuFACturing direCtions

 1. Make a slurry of starch paste in purified water.
 2. Sift mannitol, fluvoxamine maleate, and the remain-

ing part of maize starch through a 0.5 mm stainless 
steel sieve.

 3. Knead the powder mix from step 2 with starch paste 
to get the desired wet mass. Then pass the mass 
through an 8 mesh screen to drying trays.

 4. Dry at 50°C for 24 hours to reach an LOD of not 
more than 2%.

 5. Pass the dried granules through a 16 mesh screen 
into a blending vessel.

 6. Pass Starch 1500, Aerosil® 200, and sodium stearyl 
fumarate through a 0.25 mm sieve into step 5. Blend 
for 2 minutes.

 7. Compress into 200 mg tablets, using 12 mm punches.
 8. Apply Eudragit L 100–55 coating. (See Appendix.)

FOLIC ACID TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

5.00 1 Folic acida 5.24

12.00 2 Maize starch (dried)b 12.00

5.26 3 Cellulose (microcrystalline) 
(AvicelTM PH102)

5.26

20.00 4 Cellulose (microcrystalline) 
(AvicelTM PH102)

20.00

1.50 5 Colloidal silicon dioxide 
(Aerosil® 200)

1.50

66.00 6 Lactose (spray-dried)c 66.00

2.50 7 Talc (fine powder) 2.50

2.50 8 Stearic acid (fine powder) 2.50

a Extra folic acid is added (0.08 mg/tablet) to compensate water (water 
NMT8.0%).

b LOD: NMT 4.5% when dried at 120°C for 4 hours.
c Meets the USP NF, except particle size distribution, as follows: min. 98%, 

250 μm; 30% to 60%, 100 μm; max. 15%, 45 μm.

mAnuFACturing direCtions

 1. Folic acid must be protected from exposure to direct 
light.

 2. Sift items 1 to 3 through a FitzMill (impact forward, 
high speed), and collect in a stainless steel drum.

 3. Load the material into a blender, and mix for 3 
minutes.

 4. Sift items 4 to 8 through a 500 µm sieve using a 
sifter, and collect in a stainless steel drum.

 5. Load this sieved material into a blender.
 6. Mix for 5 minutes.
 7. Unload the lubricated powder into a stainless steel 

drum. Check for small lumps or globules in the pow-
der mix.

 8. If required, pass the entire mass through a 500 µm 
sieve using a sifter, and mix for 1 minute in a blender.

 9. Compress into 1.15 g tablets (hardness, 3–7 kPa), 
using 7 mm round flat punches.

 10. For 1 mg tablets, compensate with lactose and com-
press as in step 9.

FOLIC ACID TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

5.00 1 Folic acid 5.00

195.00 2 Ludipress® 195.00

1.50 3 Magnesium stearate 1.50

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press into tablets using medium-compression 
force.

 2. If the content uniformity does not meet the require-
ments, prepare a premix of the active ingredient with 
a small part of the Ludipress® or with lactose mono-
hydrate before mixing with the other components of 
the formulation.

 3. Compress into 213 mg tablets, using 8 mm biplanar 
punches.

FOSINOPRIL TABLETS (20 MG), MONOPRIL

Monopril is available for oral administration as 10, 20, and 
40 mg tablets. Inactive ingredients include lactose, microcrys-
talline cellulose, crospovidone, povidone, and sodium stearyl 
fumarate.

FOSINOPRIL TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

20.00 1 Fosinopril sodium 20.00

134.50 2 Lactose monohydrate 134.50

40.00 3 Microcrystalline cellulose 
(AvicelTM PH 102)

40.00

7.00 4 Crospovidone 7.00

4.50 5 Povidone 4.50

4.00 6 Sodium stearyl fumarate 4.00

— 7 Alcohol QS

Note: For 10 and 40 mg strength, adjust with item 2.
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mAnuFACturing direCtions

 1. Place items 1 and 2 in a suitable mixer, after sifting, 
and mix for 20 minutes.

 2. In a separate vessel, place item 5 with a suitable 
quantity of item 7, and make a binder solution.

 3. Add step 2 into step 1 to make a wet mass.
 4. Dry the mass at 45°C to 70°C in a tray oven or a 

fluid-bed dryer, until the LOD is less than 3%.
 5. Pass the dried granules through a hammer mill fitted 

with 0.03 to 0.07 in. screen.
 6. Transfer screened granules into a suitable blender, 

add items 3 and 4, and blend for 1 to 3 minutes.
 7. Compress into 200 mg tablets.

FUCIDIN TABLETS (125 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

125.00 1 Fucidin 125.00

63.00 2 Dicalcium phosphate 
(Di-Tab)

63.00

2.50 3 Kollidon® 90C 2.50

— 4 Isopropyl alcohol 30 mL

6.20 5 Kollidon® CL 6.20

1.30 6 Aerosil® 200 1.30

3.00 7 Magnesium stearate 3.00

mAnuFACturing direCtions

 1. Granulate the mixture of items 1 and 2 with a solu-
tion of items 3 and 4. Dry and then pass the mixture 
through a 0.8 mm sieve.

 2. Add the mixture of items 5 and 6, and press with 
low-compression force.

 3. Compress into 200 mg tablets, using 9 mm punches. 
To accelerate the disintegration, the amount of 
Kollidon® 90F should be reduced, and Kollidon® CL 
should be applied in intra- and extragranular forms.

FURAZOLIDONE TABLETS (100 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Furazolidone 104.00

40.00 2 Lactose monohydrate 40.00

40.00 3 Dicalcium phosphate 30.00

2.00 4 Gelatin 2.00

2.00 5 Talc 2.00

2.00 6 Magnesium stearate 2.00

20.00 7 Starch (maize) 20.00

QS 9 Water, purified QS

mAnuFACturing direCtions

 1. Sift items 1 to 3 through a 250 mm sieve, and load 
into a suitable mixing vessel. Mix the items for 5 
minutes.

 2. Separately, load a sufficient quantity of item 9. Add 
item 4, and dissolve it at 50°C. Add item 7, and mix 
until a smooth slurry is formed.

 3. Add step 2 into step 1, and mix to form a wet mass 
suitable for granulation. Pass the mass through the 
sieve onto paper-lined trays, and dry at 60°C over-
night to reach an LOD of not more than 2%.

 4. Pass the dried granules through 1.19 mm mesh into a 
suitable blending vessel.

 5. Sift items 5 and 6 through a 500 mm sieve, and blend 
for 2 minutes.

 6. Compress into 200 mg tablets, using 8.3 mm 
punches.

FUROSEMIDE TABLETS (40 MG), LASIX

Lasix is a diuretic that is an anthranilic acid derivative. Lasix 
for oral administration contains furosemide as the active 
ingredient. It also contains the following inactive ingredients: 
lactose, magnesium stearate, starch, and talc.

FUROSEMIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

40.00 1 Furosemide 40.00

158.00 2 Ludipress® 158.00

2.00 3 Magnesium stearate 3.00

mAnuFACturing direCtions

 1. Mix all components, pass through 0.8 mm sieve, and 
press with low-compression force.

 2. Compress into 205 mg tablets, using 8 mm biplanar 
punches.
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FUROSEMIDE TABLETS (40 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

40.00 1 Furosemide 40.00

83.10 2 Starch (maize) 83.10

30.00 3 Lactose monohydrate 30.00

1.00 4 Colloidal silicon dioxide 
(Aerosil® 200)

1.00

14.00 5 Starch (maize) 14.00

2.00 6 Talc (fine powder) 2.00

20.00 7 Starch 1500 (pregelatinized 
starch)

20.00

1.60 8 Stearic acid 1.60

8.00 9 Starch (maize, dried) 8.00

0.30 10 Magnesium stearate 0.30

— 11 Purified water 70.00

mAnuFACturing direCtions

Note: Avoid overmixing lubricants, otherwise hardness can 
be reduced.

 1. Preparing starch paste: Make a smooth slurry of item 
5 in 14 g of item 11 (25–30°C). Transfer the slurry 
into 56 g of item 11 (80–90°C) preheated in a steam 
jacket vessel under continuous stirring to get a trans-
lucent paste. Cool to 45°C to 50°C.

 2. Sieving and dry mixing: Sift items 1, 3, 2, and 4 
through a stainless steel 630 mm sieve in sifter. Load 
into mixer. Mix for 5 minutes at low speed.

 3. Kneading: Knead the powder mix in the mixer 
with starch paste at low mixer speed for 3 minutes. 
Scrape sides and blades. Mix and chop at low speed 
for 3 minutes. Check the end point of granulation. 
If required, add more purified water to separate the 
granules, freeing big lumps.

 4. Drying
 a. Unload the wet mass in stainless steel trays for 

drying. Dry the wet mass in an oven at 55°C for 
10 hours. After 2 hours of drying, scrape the 
semidried granules to break lumps for uniform 
drying.

 b. Check the LOD. The LOD limit is 2% to 2.5%.
 c. If required, dry further at 55°C to meet the LOD 

limit.
 d. Transfer the dried granules to stainless steel 

drums.
 5. Grinding and lubricating
 a. Grind the dried granules through a 1.25 mm sieve 

using a granulator at medium speed. Collect in 
stainless steel drums. Load the granules into the 
blender.

 b. Sift items 7 and 9 through a 500 µm sieve, using 
a sifter, and add it into the blender. Mix for 2 
minutes.

 c. Sift items 6, 8, and 10 through a 500 µm sieve. 
Add 2 to 4 g of granules from bulk (step 5a).

 d. Mix in a polythene bag for 1 minute, and add to 
blender. Blend the mixture for 1 minute.

 e. Unload in stainless steel drums.
 6. Compression: Check temperature and humidity 

before starting compression. As a limit, the tempera-
ture should not exceed 27°C, and the recommended 
relative humidity is 55% to 60%. Compress the gran-
ules using a rotary tableting machine. The diameter 
should be 8.0 mm round punches.

FUROSEMIDE TABLETS (200 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

200.00 1 Furosemide 200.00

388.00 2 Ludipress® 388.00

6.00 3 Magnesium stearate 6.00

6.00 4 Aerosil® 200 6.00

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with low-compression force.

 2. Compress into 618 mg tablets, using 12 mm biplanar 
punches.

GABAPENTIN TABLETS (600 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

600.00 1 Gabapentin (10–125 mm) 600.00

24.00 2 Hydroxypropyl cellulose 
75–150 cps (Klucel LF)

24.00

39.00 3 Crospovidone sodium 
(polyplasdone XL)

39.00

12.00 4 Calcium stearate 12.00

— 5 Alcohol QS

Note: Compress 675 mg; for 800 mg, compress 900 mg.

mAnuFACturing direCtions

 1. Prepare a 7.5% solution of item 2 in item 5 by slowly 
adding item 2 to item 5 and mixing for 60 minutes at 
room temperature, until a clear homogeneous solu-
tion is obtained
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 2. Place item 1 in a fluid-bed dryer, and apply the solu-
tion in step 1 to granulate.

 3. Set the process air volume to 100 cfm, and fluid-
ize gabapentin. When the product temperature 
reaches about 25°C to 28°C, apply the binder solu-
tion. Introduce this solution through a pneumati-
cally atomized nozzle positioned in the expansion 
chamber of the fluid-bed processor. The fluidized 
gabapentin particles are thus coated with the binder 
solution. While spraying, increase the process air 
volume until the product temperature is stabilized 
between 12°C and 25°C. Once all the binder solu-
tion is applied, set the process air volume to 150 cfm 
and the temperature to about 35°C to dry the coated 
particles. Drying is complete when the LOD, deter-
mined by a computerized moisture analyzer balance, 
is not more than 0.75%.

 4. Pass the spray-coated particles through a comminut-
ing mill.

 5. Place the sized particles in a V-blender with items 3 
and 4. Blend these materials for 5 minutes.

 6. Compress at a pressure of 12 to 14 kN. The hardness 
range of the 600 mg tablets is 13.3 to 14.9 kPa, with 
an average hardness of 14.2 kPa.

 7. Optionally, coat the tablets with an aqueous disper-
sion such as an Opadry. (See Appendix.)

GALANTHAMINE HYDROBROMIDE 
TABLETS (1 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

1.00 1 Galanthamine 
hydrobromide

1.00

32.00 2 Calcium phosphate 32.00

5.00 3 Lactose 5.00

15.00 4 Microcrystalline cellulose 15.00

0.70 5 Talc 0.70

0.70 6 Magnesium stearate 0.70

Note: For 5 mg strength, fill a proportionate amount or adjust with item 2.

mAnuFACturing direCtions

 1. Pass items 1 to 4 through a 250 μm sieve, and place in 
a blending vessel. Mix the materials for 10 minutes.

 2. Pass items 5 and 6 through a 250 μm sieve, and add 
to step 1. Blend this mixture for 1 minute.

 3. Compress.

GARLIC EXTRACT + THYME EXTRACT 
TABLET CORES WITH VITAMIN C 
(300 MG + 25 MG + 100 MG)

Formulation: Garlic extract, granulated (Aflopa), 300 g; 
thyme extract, powder (Aflopa), 25 g; ascorbic acid, crystal-
line (BASF), 100 g; Kollidon® CL, 14 g; Ludipress®, 268 g; 
magnesium stearate, 7 g.

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press to tablets with medium-compression force 
at 714 mg.

GARLIC TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

95.00 1 Calcium phosphate, dibasic 95.00

94.00 2 Lactose monohydrate 94.00

9.00 3 Kollidon® 30 9.00

25.00 4 Water 25.00

100.00 5 Dried garlic powder 100.00

2.00 6 Magnesium stearate 2.00

mAnuFACturing direCtions

 1. Granulate mixture of items 1 and 2 with solution 
of items 3 and 4, pass through a 0.8 mm sieve, add 
items 5 and 6, and press with low-compression force.

 2. Compress into 312 mg tablets, using 9 mm biconvex 
punches.

GEMFIBROZIL TABLETS (600 MG)

Gemfibrozil is available in tablet form for oral administra-
tion. Each tablet contains 600 mg of gemfibrozil. Each tablet 
also contains calcium stearate; candelilla wax FCC; micro-
crystalline cellulose; hydroxypropyl cellulose; hydroxypropyl 
methylcellulose, USP; methylparaben, NF; Opaspray white; 
polyethylene glycol; polysorbate 80; propylparaben; colloidal 
silicon dioxide; and pregelatinized starch.
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GEMFIBROZIL TABLETS

Bill of Materials

Scale (mg/
tablet) item Material Name

Quantity/ 
1000 Tablets (g)

600.00 1 Gemfibrozil 600.00

120.00 2 Microcrystalline cellulose 
(AvicelTM PH 101)

120.00

40.00 3 Gelatin 40.00

2.00 4 Diotilan 2.00

16.00 5 Calcium stearate 16.00

54.00 6 Sodium carboxymethyl 
starch

54.00

24.00 7 Talc 24.00

8.00 8 Silicon dioxide colloidal 8.00

9.50 9 Hydroxypropyl 
methylcellulose

9.50

4.00 10 Polyethylene glycol 4000 4.00

0.50 11 Simethicone 0.50

2.00 12 Titanium dioxide 2.00

— 13 Water, purified QS

— 14 Alcohol QS

mAnuFACturing direCtions

 1. Place the gemfibrozil and microcrystalline cellulose 
in a suitable whirlpool mixer and homogenize.

 2. Prepare an aqueous solution of item 3 and add to step 
1.

 3. Prepare an ethanolic solution of item 4, add to step 1, 
and granulate.

 4. Dry the granules. Screen the granules through a 0.8 
mm sieve screen, return to the mixer, and homog-
enize with the components of the external layer (cal-
cium stearate, sodium carboxymethyl starch, talc, 
and colloidal silicic acid).

 5. Compress the homogenized mixture into oval bicon-
vex tablets weighing 864 mg.

 6. Coat the tablets to a final weight of 880 mg, using 
items 9 to 12. (See Appendix for details.)

GINKGO EXTRACT TABLETS (40 MG)

Formulation: Ginkgo biloba extract, dry powder, 240 g; 
(Biogen) Aerosil® 200, 1 g; Kollidon® CL, 4 g; Ludipress®, 
203 g; magnesium stearate, 2 g.

mAnuFACturing direCtions

 1. Mix the ginkgo extract with Aerosil® 200, add the 
other components, pass through a 0.8 mm sieve, 
and press to tablets with low-compression force at 
254 mg.

GLIBENCLAMIDE TABLETS (2.5 MG)

Bill of Materials

Scale (mg/
tablet) item Material Name

Quantity/ 
1000 Tablets (g)

2.50 1 Glibenclamide, micro 
(4.8% excess)

2.62

80.88 2 Lactose monohydrate 80.88

50.00 3 Starch (maize) 50.00

1.00 4 Colloidal silicon dioxide 
(Aerosil® 200)

1.00

11.00 5 Starch (maize) 11.00

10.00 6 Starch (maize, dried) 10.00

3.00 7 Talc (fine powder) 3.00

0.50 8 Magnesium stearate 0.50

1.00 9 Colloidal silicon dioxide 
(Aerosil® 200)

1.00

— 10 Purified water 55.00

mAnuFACturing direCtions

Note: Glibenclamide is an oral hypoglycemic agent. During 
the processing of the batch, the person involved may take a 
glass full of 5% glucose solution, if required.

 1. Preparing the binder
 a. Make a slurry of item 5 in 15 g of item 10 (40–

45°C) in a stainless steel container. Check that it 
is free of lumps.

 b. Place this slurry into 40 g of item 10 heated to 
95°C into the vessel. Stir until there is complete 
gelatinization.

 c. Cool to 50°C.
 2. Dry mixing: Load items 1 to 4 into the mixer (Diosna 

P 250). Mix and chop for 5 minutes at high speed.
 3. Kneading
 a. Add starch paste to the mixer. Mix for 2 minutes, 

with the mixer at low speed and the chopper at 
high speed.

 b. Scrape the sides and blades. Mix and chop at low 
speed for 2 minutes. If required, add item 10.

 c. If required for breaking bigger lumps, pass the 
wet mass through a FitzMill, using sieve #24205 
at medium speed, with knives forward.

 4. Drying
 a. Spread the wet granules onto the trays. Load the 

trolleys onto the dryer. Dry the granules at 55°C 
for 10 hours or up to the moisture content limit. 
Scoop the granules after 4 hours of drying. Then 
rotate the trays—put the upper trays down and 
the down trays up—for uniform drying.

 b. Check the moisture content. Limit: not more 
than 2.5%.



309Compressed Solids Formulations 

 5. Grinding: Pass the dried granules through a 1 mm 
sieve. Collect in a stainless steel drum and load in a 
blender.

 6. Lubricating: Mix items 6, 7, and 9 in a polythene bag. 
Pass through a 250 μm sieve, using a sifter. Collect in 
a polythene bag. Add to the granules in the blender 
(step 5). Mix this mixture for 5 minutes.

 7. Pass item 8 through a 250 µm sieve. Collect in a 
polythene bag. Mix 2 g of granules with this, and add 
it to the blender in step 5a. Mix for 1 minute. Unload 
lubricated granules in a stainless steel drum.

 8. Compressing: Compress the granules using a rotary 
tableting machine. Toolings should be of length 10 
mm × 5 mm. The weight of 10 tablets should be 1.6 
g ± 3%.

GLIBENCLAMIDE TABLETS (5 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

5.00 1 Glibenclamide, micro 5.00

78.50 2 Lactose monohydrate 78.50

50.00 3 Starch (maize) 50.00

1.00 4 Colloidal silicon dioxide 
(Aerosil® 200)

1.00

10.00 5 Starch (maize) 10.00

11.00 6 Starch (maize, dried)a 11.00

3.00 7 Talc (fine powder) 3.00

0.50 8 Magnesium stearate 0.50

1.00 9 Colloidal silicon dioxide 
(Aerosil® 200)

1.00

— 10 Purified water 55.00

a LOD: Not more than 4.5% when dried at 120°C for 4 hours.

mAnuFACturing direCtions

 1. Follow the manufacturing directions provided in the 
previous formulation.

GLICLAZIDE TABLETS (80 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

80.00 1 Gliclazidea 80.00

30.00 2 Starch (maize) 30.00

40.00 3 Lactose monohydrate 40.00

23.00 4 Dicalcium phosphate 23.00

4.00 5 Starch (maize) 40.00

1.80 6 Gelatin 1.80

0.06 7 Propylparaben 0.06

0.06 8 Methylparaben 0.06

1.00 9 Talc 1.00

1.00 10 Magnesium stearate 1.00

1.00 11 Sodium croscarmellose 1.00

1.00 12 Aerosil® 200 1.00

1.00 13 Sodium starch glycolate 1.00

— 14 Water, purified, ca 50 mL

a Untapped bulk density of 0.69 to 0.70.

mAnuFACturing direCtions

 1. Screen items 1 to 4 through a 250 µm sieve.
 2. Place items 1 to 4 in a suitable vessel, and mix for 30 

minutes.
 3. In a separate vessel, heat item 14 to boiling, and add 

to it items 7 and 8 at 90°C to dissolve. Add item 6, 
and stir and mix to dissolve completely. Then allow 
the mixture to cool to room temperature.

 4. Add item 5 to step 3, and stir and mix to obtain a 
lump-free slurry. Stop heating, and mix for another 5 
minutes.

 5. Add the slurry in step 4 to step 2. Stir at a high speed 
for 30 minutes to obtain a uniform wet mass.

 6. Pass the wet mass through an 8 mm size sieve, and 
dry the mass in a fluid-bed dryer for 50 minutes at 
50°C.

 7. Pass the dried granules through a 20 mesh (grind 
larger size) screen, and transfer to a tumbler.

 8. Sift items 11 to 13 through a 500 µm sieve, and sift 
item 10 through a 250 µm sieve. Then add these 
items to step 7, and blend for 10 minutes.

 9. Compress into 180 mg tablets, using 3 mm punches.

GLIMEPIRIDE TABLETS (1 MG/2 MG), AMARYL®

Amaryl® tablets contain the active ingredient glimepiride and 
the following inactive ingredients: lactose (hydrous), sodium 
starch glycolate, povidone, microcrystalline cellulose, and 
magnesium stearate. In addition, Amaryl® 1 mg tablets con-
tain ferric oxide red. Amaryl® 2 mg tablets contain ferric oxide 
yellow and FD&C Blue No. 2 Aluminum Lake. Amaryl® 4 
mg tablets contain FD&C Blue No. 2 Aluminum Lake.
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GLIMEPIRIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

2.00 1 Glimepiride 2.00

109.90 2 Lactose monohydrate 109.90

35.00 3 AvicelTM PH 102 
(microcrystalline cellulose 
PH 102)

35.00

8.00 4 Primojel® (sodium starch 
glycolate)

8.00

0.75 5 Iron oxide yellow 0.75

0.85 6 Dispersed FD&C Blue No. 
2

0.85

3.00 7 Polyvinyl pyrrolidone K-30 
(PVP K-30)

3.00

0.50 8 Magnesium stearate 0.50

QS 9 Purified water QS

mAnuFACturing direCtions

 1. Dissolve color in water and homogenize it. Then 
make a binding solution with PVP K-30.

 2. Mix glimepiride with Primojel®, iron oxide yellow, 
and dispersed blue E 132 (FD&C Blue No. 2), and 
pass through a 0.710 mm sieve.

 3. Mix AvicelTM PH 102 with powder from step 2, and 
pass through a 0.710 mm sieve.

 4. Mix lactose monohydrate with powder from step 3, 
and pass through a 0.710 mm sieve.

 5. Knead the powder with binding solution to get the 
desired granules.

 6. Dry the granules at 60°C for 12 hours to obtain an 
LOD of not more than 3%.

 7. Pass the dried granules in a Frewitt granulator using 
a 1.25 mm sieve.

 8. Compress into 160 mg tablets, using 12 mm punches. 
For 1 mg and 3 mg strengths, compress the same 
weight and adjust with lactose.

GLIPIZIDE TABLETS (5 MG), GLUCOTROL

Immediate-release tablets—Each immediate-release tablet 
for oral administration contains glipizide, 5 or 10 mg, and the 
following inactive ingredients: cornstarch, anhydrous lactose, 
microcrystalline cellulose, colloidal silicon dioxide, and stea-
ric acid.

Extended-release tablets—Inert ingredients in the for-
mulations are as follows: polyethylene oxide, hydroxypro-
pyl methylcellulose, magnesium stearate, sodium chloride, 
red ferric oxide, cellulose acetate, polyethylene glycol, and 
Opadry white and black ink. Glucotrol XL extended-release 
tablets are similar in appearance to conventional tablets. Each 

tablet, however, consists of an osmotically active drug core 
surrounded by a semipermeable membrane.

The core is divided into two layers: an “active” layer 
containing the drug and a “push” layer containing pharma-
cologically inert (but osmotically active) components. The 
membrane surrounding the tablet is permeable to water but 
not to drug or osmotic excipients. As water from the gastro-
intestinal (GI) tract enters the tablet, pressure increases in the 
osmotic layer and “pushes” against the drug layer, resulting 
in the release of drug through a small, laser-drilled orifice in 
the membrane on the drug side of the tablet. The Glucotrol 
XL extended-release tablet is designed to provide a controlled 
rate of delivery of glipizide into the GI lumen, which is inde-
pendent of pH or GI motility. The function of the Glucotrol 
XL extended-release tablet depends upon the existence of an 
osmotic gradient between the contents of the bilayer core and 
fluid in the GI tract. Drug delivery is essentially constant as 
long as the osmotic gradient remains constant and then gradu-
ally falls to zero. The biologically inert components of the 
tablet remain intact during drug GI transit and are eliminated 
in the feces as an insoluble shell.

GLIPIZIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

5.00 1 Glipizide, 20% excess 6.00

43.00 2 Starch (maize) 43.00

50.00 3 Lactose monohydrate 50.00

28.00 4 Dicalcium phosphate 28.00

2.00 5 Gelatin 2.00

0.075 6 Propylparaben 0.075

0.075 7 Methylparaben 0.075

2.00 8 Magnesium stearate 2.00

2.00 9 Sodium starch glycolate 2.00

— 10 Water, purified, ca 50 mL

mAnuFACturing direCtions

 1. Pass items 1 to 4 through a 250 µm sieve, and place 
in a suitable blender. Mix these items for 30 minutes.

 2. In a separate vessel, place item 10 and bring to boil 
by heating. Add items 6 and 7, and stir to dissolve at 
90°C. Allow to cool to 50°C.

 3. Add items 4 and 5 to step 2. Stir and mix vigorously 
at 50°C to obtain a smooth paste without lumps. 
Allow the mixture to cool to room temperature.

 4. Transfer step 3 to step 1, and mix to obtain a wet 
mass.

 5. Transfer the wet mass onto trays, and dry in an oven 
at 60°C overnight to an LOD of not more than 2.5%.

 6. Pass dried granules through a 20 mesh screen, and 
collect in a tumble blender.
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 7. Pass item 9 through a 500 µm sieve and item 8 
through a 250 µm sieve. Add to step 8. Blend for 2 
minutes.

 8. Compress into 120 mg tablets, using 6 mm punches.

GLIPIZIDE TABLETS CR (5 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

20.00 1 Xanthan gum 20.00

30.00 2 Locust bean gum 30.00

108.00 3 Dextrose 108.00

8.30 4 Surelease® 8.30

— 5 Water, purified —

5.00 6 Glipizide 5.00

3.30 7 Sodium stearyl fumarate 3.30

43.70 8 Dextrose powder, 
anhydrous

43.70

mAnuFACturing direCtions

 1. Place items 1 to 3 in a mixer, and mix at high speed 
for 3 minutes using a chopper blade.

 2. In a separate vessel, add and mix item 4 with item 
5, and spray the mixture gradually into step 1 while 
mixing at high speed to provide even distribution 
and to produce a suitable wet mass.

 3. Dry the wet mass in a fluid-bed dryer to an LOD of 
less than 10% (preferably less than 5%).

 4. Pass the dried granules through a 20 mesh screen, 
and transfer them to a mixing vessel (V-blender). 
Blend for 10 minutes.

 5. Add items 6 and 8 to step 4 after passing through a 
250 µm sieve. Blend the mixture for 15 minutes.

 6. Add item 7, and blend for 3 minutes.
 7. Compress into 220 mg tablets, using a suitable punch 

at 5 kPa hardness.

GLYBURIDE AND METFORMIN TABLETS (250 
MG/500 MG; 1.25 MG/2.50 MG), GLUCOVANCE

The glyburide used in Glucovance has a particle size dis-
tribution of 25%, with an undersize value not more than 6 
μm, a 50% undersize value not more than 7 to 10 μm, and 
a 75% undersize value not more than 21 μm. Glucovance is 
available for oral administration in tablets containing 1.25 
mg glyburide with 250 mg metformin hydrochloride, 2.5 mg 
glyburide with 500 mg metformin hydrochloride, and 5 mg 
glyburide with 500 mg metformin hydrochloride. In addition, 
each tablet contains the following inactive ingredients: micro-
crystalline cellulose, povidone, croscarmellose sodium, and 

magnesium stearate. The tablets are film coated, which pro-
vides color differentiation.

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

250.00 1 Metformin hydrochloride 250.00

1.25 2 Glyburide 1.25

7.00 3 Croscarmellose sodium 7.00

10.00 4 Povidone 10.00

28.25 5 Microcrystalline cellulose 
(AvicelTM PH 101)

28.25

2.25 6 Magnesium stearate 2.25

— 7 Water, purified QS

Note: For 2.5/500 strength, increase the fill volume to double.

mAnuFACturing direCtions

 1. Place croscarmellose sodium and glyburide in a suit-
able blender, and blend for 10 minutes.

 2. In a separate vessel, mix metformin hydrochloride 
and magnesium stearate (99.5%:0.5% w/w) using 
high shear force.

 3. In a separate container, add item 4 and an appropri-
ate quantity of item 7 (1:10 ratio) to make paste.

 4. Add the paste in step 3 to steps 1 and 2 combined and 
mixed prior to the addition of the paste.

 5. Granulate using a high-shear mixer. Dry the gran-
ules in a fluid-bed dryer at approximately 60°C to 
achieve a moisture content of not more than 2%.

 6. Size the dried granules with a screening mill, and 
mix with the microcrystalline cellulose using a tum-
ble mixer.

 7. Incorporate magnesium stearate as a lubricant, using 
a tumble mixer (step 6) to produce the final compres-
sion blend.

 8. Compress 300 mg for 250/1.25 and 600 mg for 
500/2.5 tablets.

 9. Coat the tablets using an HPMC-based film-coating 
system, until the required amount of film coat is 
applied. The typical level of a film coat applied to 
the tablets is 2% w/w. (See Appendix for details.)

GLYBURIDE TABLETS (5 MG), MICRONASE

Micronase® tablets (standard glyburide)—mmase tablets con-
tain glyburide, which is an oral blood-glucose-lowering drug 
of the sulfonylurea class. Glyburide is a white, crystalline 
compound, formulated as mmase tablets of 1.25, 2.5, and 5 
mg strengths for oral administration. The inactive ingredients 
of the compound are colloidal silicon dioxide, dibasic calcium 
phosphate, magnesium stearate, microcrystalline cellulose, 
sodium alginate, and talc. In addition, the 2.5 mg tablet con-
tains aluminum oxide and FD&C Red No. 40. The 5 mg tablet 
contains aluminum oxide and FD&C Blue No. 1.
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Glynase® PresTab® tablets (micronized glyburide)—
Glynase® PresTab® tablets contain micronized (smaller par-
ticle size) glyburide, which is an oral blood-glucose-lowering 
drug of the sulfonylurea class. Glyburide is a white, crystal-
line compound, formulated as Glynase® PresTab® tablets of 
1.5, 3, and 6 mg strengths for oral administration. The inac-
tive ingredients of the compound are colloidal silicon dioxide, 
cornstarch, lactose, and magnesium stearate. In addition, the 
3 mg strength contains FD&C Blue No. 1 Aluminum Lake, 
and the 6 mg tablet contains D&C Yellow No. 10 Aluminum 
Lake.

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

5.00 1 Glyburide, micronized (ca 
5 m2/g) with excess

5.25

140.00 2 Lactose spray dried 
(foremost spray-dried 
lactose #315 or #316)

140.00

28.60 3 Starch (maize) 28.60

0.75 4 Magnesium stearate 0.75

mAnuFACturing direCtions

 1. Place items 1 to 3 in a suitable mixing vessel. Mix for 
20 minutes, until a homogeneous mixture is reached.

 2. Sift item 4 through a 250 μm mesh and add to step 1. 
Blend slowly for 2 minutes.

 3. Compress into ca 175 mg tablets, using a suitable 
punch.

GRISEOFULVIN TABLETS (125 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

125.00 1 Griseofulvin, micronized 125.00

250.00 2 Ludipress® 250.00

10.00 3 Polyethylene glycol 6000 
powder

10.00

19.00 4 Aerosil® 200 19.00

mAnuFACturing direCtions

 1. Pass all components through a 0.5 mm sieve, and mix.
 2. Press with low-compression force, applying a vibrat-

ing hopper.
 3. Compress into 367 mg tablets, using 12 mm biplanar 

punches.
 4. The flowability of the tableting mixture can be 

increased by adding higher amounts of Ludipress® 
and Aerosil® 200.

GRISEOFULVIN TABLETS (500 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

500.00 1 Griseofulvin 500.00

100.00 2 Kollidon® VA 64 100.00

— 3 Dimethylformamide 7500.00

75.00 4 Kollidon® CL 75.00

75.00 5 Lactose monohydrate 75.00

5.00 6 Magnesium stearate 5.00

5.00 7 Aerosil® 200 5.00

mAnuFACturing direCtions

 1. Dissolve the mixture of items 1 and 2 in item 3.
 2. Evaporate to dryness.
 3. Pass the obtained coprecipitate through a 0.5 mm 

sieve.
 4. Mix with items 4 to 7 and press with low-compres-

sion force.
 5. Compress into 751 mg tablets, using 12 mm biplanar 

punches.

GUAIFENESIN TABLETS

mAnuFACturing direCtions

 1. Inner tablet: Guaifenesin, 175.0 mg; microcrystalline 
cellulose, 35.1 mg; crospovidone, 35.0 mg; polyvi-
nylpyrrolidone, 7.3 mg; talc, 2.3 mg; zinc stearate, 
2.3 mg. Total 257.0 mg.

 2. Outer tablet: Guaifenesin, 425.0 mg; hydroxypropyl 
methylcellulose K4M, 139.9 mg; stearic acid, 30.0 
mg; zinc stearate, 5.4 mg. Total 600.3 mg.

 3. Make the inner tablet by oscillating guaifenesin and 
half of the polyvinylpyrrolidone through a 30 mesh 
screen.

 4. Transfer the blend to a pharmaceutical-grade blender 
and mix until it is of uniform consistency.

 5. Granulate the mixture with polyvinylpyrrolidone 
that has been previously dissolved in a sufficient 
amount of purified water to make a solution of about 
8% to about 12% of polyvinylpyrrolidone.

 6. Discharge this mixture and dry in a forced air oven 
at 40°C until the water content is less than 1%.

 7. Oscillate the dried granulation through a 12 mesh 
screen and return to the blender.

 8. Add the remaining polyvinylpyrrolidone, microcrys-
talline cellulose, and talc to this dried granulation 
and mix until it is of uniform consistency.

 9. Finally, add zinc stearate, and mix the mixture until 
it is of uniform consistency.

 10. Compress this mixture into inner tablets using a 
standard tableting press.
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 11. Make the outer tablet by first passing guaifenesin 
through an oscillator equipped with a 30 mesh screen.

 12. After this step, transfer guaifenesin to a blender and 
add hydroxypropyl methylcellulose K4M and stearic 
acid to it. Mix until uniform.

 13. Add zinc stearate, and blend the mixture until 
uniform.

 14. Compress the mixture of ingredients that comprise 
the outer tablet around the already formed inner tab-
let on a standard compression coating tablet press.

GUAIFENESIN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

69.77 1 Guaifenesin USP 69.77

16.00 2 Starch 1500 16.00

9.48 3 Microcrystalline cellulose 
NF

9.48

4.00 4 Starch 1500 4.00

0.50 5 Stearic acid NF 0.50

0.25 6 Magnesium stearate 0.25

100.00 7 Total 100.00

mAnuFACturing direCtions

 1. Granulation: preblend items 1 and 2 for 2 min-
utes prior to granulating with water to appropriate 
moisture.

 2. Wet mass for 3 minutes.
 3. Size the granulation.
 4. Pass lubricant through a 60 mesh screen prior to 

blending.
 5. Pass colloidal silicon dioxide through a 30 mesh 

screen along with the microcrystalline cellulose.
 6. Blend all the ingredients except the lubricant for 10 

minutes.

HEPARIN TABLETSA

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

0.08 1 Heparin (low molecular 
weight)

0.08

0.40 2 Water 0.40

0.92 3 Monoglyceride 0.92

1.24 4 CPL-Galactolipid 1.24

1.40 5 Palm kernel stearin 1.40

a Other proportions may include heparin 0.18, 0.21, and proportionally 
increased excipients. Lipid materials trade name and source: Galactolipids 
from oats (CPL-Galactolipid; Lipid Technologies Provider AB, Karlshamn, 

Sweden); medium chain monoglyceride (Akoline MCM; Karlshamns AB, 
Karlshamn, Sweden); palm kernel stearin (fraction of palm kernel oil; 
Karlshamns AB, Karlshamn Sweden); heparin (low molecular weight; 
Calbiochem, p. no. 375097); Palm kernel stearin (Akofine NF; Karlshamns 
AB, Karlshamn, Sweden).

mAnuFACturing direCtions

 1. Blend the ingredients and melt the mixture by heat-
ing to a temperature of 60°C and stirring at this tem-
perature for 5 hours, by when all heparin will have 
dissolved.

 2. Cast aliquots (0.24 g) of the melted phase in a mold 
covered with hydrogenated triglyceride (Akofine 
NF) powder. Cool the mold in a freezer and recover 
the tablets.

HERBAL HEMORRHOID TABLETS

mAnuFACturing direCtions

 1. Initially, wash genera Glycyrrhizae Radix, Rhei 
Rhizoma, Ephedrae Herba, Moutan Radicis Cortex, 
Menthae Herba, Pinelliae Rhizoma, Pasoniae Radix, 
Aconiti Tuber, Corni Fructus, Gypsum, Ginseng 
Radix, and Pelladendri Radix, respectively, with 
water to remove sand, clay, dust, and the like.

 2. Clean and dry these natural substances to a moisture 
content of approximately 5%.

 3. Cut 168 g of Glycyrrhizae Radix, 104 g of Rhei 
Rhizoma, 104 g of Ephedrae Herba, 168 g of Moutan 
Radicis Cortex, 104 g of Menthae Herba, 168 g of 
Pinelliae Rhizoma, 56 g of Pasoniae Radix, 56 g 
of Acontii Tuber, 56 g of Corni Fructus, 168 g of 
Ginseng Radix, and 104 g of Pelladendri Radix into 
a particle size of about 1 cm and mix together.

 4. To this mixture add 104 g of Testudinis Carapax, 
56 g of Natrii Sulfas, 168 g of Gypsum, 56 g of 
Cinnabaris, and 256 g of Talcum.

 5. Thereafter, place this mixture in an extractor that 
has an aromatic vapor collector.

 6. Add 12 L of water to approximately 2 kg of the mix-
ture in the extractor.

 7. Heat the mixture in the extractor to about 80°C for 1 
hour and then extract.

 8. Filter the aqueous mixture first in a centrifugal sepa-
rator and then filter again in a microfilter.

 9. Condense the aromatic vapor distilled from the aqueous 
mixture and add as an aromatic liquid to the filtrate.

 10. Evaporate the filtrate through an automatic vacuum 
evaporator to a moisture content of about 30% to 
produce an extract that is useful as an antihemor-
rhoidal composition in extract form.

 11. At this time, dry the concentrated liquid through a 
dry sprayer to produce a granulated formulation, a 
tablet formulation, a pill formulation, an ointment 
formulation, or the like, for use as an antihemorrhoid 
medicine.
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HORSETAIL EXTRACT TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

450.00 1 Horsetail extract (powder) 450.00

14.00 2 Kollidon® VA 64 14.00

5.00 3 Lutrol F 68 5.00

QS 4 Isopropanol ~120.00

14.00 g 5 Kollidon® CL 14.00

QS 6 Magnesium stearate QS

mAnuFACturing direCtions

 1. Granulate the extract (item 1) with solution of items 
2 to 4, then dry, pass through a 0.8 mm sieve, mix 
with items 5 and 6, and press with high-compression 
force.

 2. Compress into 489 mg tablets, using 12 mm biplanar 
punches.

HYDROCHLOROTHIAZIDE AND POTASSIUM 
CHLORIDE (50 MG/300 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

50.00 1 Hydrochlorothiazide 50.00

300.00 2 Potassium chloride 300.00

15.00 3 Kollidon® CL 15.00

2.00 4 Aerosil® 200 2.00

2.00 5 Magnesium stearate 2.00

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve. Mix 
the components, and press.

 2. Compress into 369 mg tablets, using 9 mm punches.

HYDROCHLOROTHIAZIDE FAST-MELT TABLETS

mAnuFACturing direCtions

 1. Mix hydrochlorothiazide, 20%; sodium bicarbonate, 
25%; citric acid anhydrous, 25%; AvicelTM PH113, 
18%; xylitol, 10%; and Crodesta F160, 2%.

 2. Dry at elevated temperatures to significantly reduce 
the moisture content of each material.

 3. Blend for 10 minutes and extrude in a hot melt 
extruder at 70°C to 100°C to soften and melt the ther-
mal binders (sucrose stearate and xylitol) and to form 
granules containing the effervescent ingredients.

 4. Mix HYD-EFG (30–60 mesh), 50%; microcrystal-
line cellulose, 31%; anhydrous lactose, 10%; Ac-Di-
Sol, 2.5%; L-HPC LH-11, 2.5%; aspartame, 3%; 
redberry flavor, 0.4%; magnesium stearate, 0.5%; 
and Cab-O-Sil M5P, 0.1%.

 5. Screen the granules and blend with the ingredients 
for 5 minutes prior to compression.

 6. Compress the hydrochlorothiazide tablets to a hardness 
of approximately 1 to 3 kPa, and tablets should disin-
tegrate in water in approximately 15 to 35 seconds.

HYDROCHLOROTHIAZIDE TABLETS (50 MG)

Hydrochlorothiazide is supplied as 25, 50, and 100 mg tab-
lets for oral use. Each tablet contains the following inactive 
ingredients: calcium phosphate, FD&C Yellow No. 6, gelatin, 
lactose, magnesium stearate, starch, and talc.

HYDROCHLOROTHIAZIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

50.00 1 Hydrochlorothiazide 50.00

280.00 2 Ludipress® 280.00

2.00 3 Magnesium stearate 2.00

mAnuFACturing direCtions

 1. Mix all components, and pass through a 0.8 mm sieve.
 2. Compress with a low-compression force. Compress 

into 328 mg tablets, using 8 mm punches.

HYDROCHLOROTHIAZIDE TABLETS (50 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

50.00 1 Hydrochlorothiazide 50.00

422.00 2 Lactose monohydrate 422.00

8.00 3 Kollidon® 90F 8.00

— 4 2-Propanol 38 mL

15.00 5 Kollidon® CL 15.00

2.00 6 Magnesium stearate 2.00

mAnuFACturing direCtions

 1. Granulate the mixture of items 1 and 2 with item 2, 
pass through a 0.8 mm sieve, add items 5 and 6, and 
press with low-compression force.

 2. Compress into 495 mg tablets, using 12 mm biplanar 
punches.
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HYDROCHLOROTHIAZIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

50.00 1 Hydrochlorothiazide 50.00

64.76 2 Dicalcium phosphate 64.76

64.76 3 Lactose 64.76

20.00 4 Starch 1500 20.00

0.50 5 Magnesium stearate 0.50

mAnuFACturing direCtions

 1. Blend all the materials (except magnesium stearate) 
for 15 minutes.

 2. Add magnesium stearate and blend for 5 additional 
minutes.

 3. Compress 200 mg tablets; for 25.00 mg strength, 
compress 100 mg.

HYDROCODONE AND ACETAMINOPHEN 
TABLETS (5.0 MG/500 MG; 7.50 MG/750 MG)

Each tablet contains hydrocodone bitartrate (5 mg) and acet-
aminophen (500 mg). Other ingredients include colloidal 
silicon dioxide, cornstarch, croscarmellose sodium, dibasic 
calcium phosphate, magnesium stearate, microcrystalline cel-
lulose, povidone, and stearic acid. Each extra-strength tablet 
contains hydrocodone bitartrate (7.5 mg) and acetaminophen 
(750 mg). Other ingredients include colloidal silicon diox-
ide, cornstarch, croscarmellose sodium, magnesium stearate, 
povidone, and stearic acid.

HYDROCODONE AND 
ACETAMINOPHEN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

750.00 1 Acetaminophen powder 750.00

7.50 2 Hydrocodone bitartrate 7.50

12.00 3 Colloidal silicon dioxide 12.00

154.40 4 Microcrystalline cellulose 154.40

64.00 5 Croscarmellose sodium 64.00

26.00 6 Hydroxypropyl 
methylcellulose

26.00

124.80 7 Starch (maize) 124.80

4.00 8 Magnesium stearate 4.00

— 9 Water, purified QS

Note: For 500 mg item 1 and 5.0 mg item 2 formulation, adjust fill volume.

mAnuFACturing direCtions

 1. Pass hydrocodone bitartrate through a 20 mesh 
screen. Pass acetaminophen and colloidal silicon 
dioxide (50%) through a Frewitt SG Turbo Sieve 
equipped with a 1.0 mm round-hole screen, an angle 
bar, a cloth skirt, and a polyethylene-lined collecting 
drum at speed setting 5 (approximately 1030 rpm).

 2. Pass microcrystalline cellulose (50%), croscarmel-
lose sodium (50%), cornstarch (66%), and hydroxy-
propyl methylcellulose through the Turbo Sieve at 
the same settings as in step 1. Load the screened 
powders into a Lodige MGT-600 mixer, and mix for 
5 minutes with the plow speed at approximately 103 
rpm and no choppers.

 3. Add water to the mixer over a 10 minute period, 
using a stainless steel transfer container with a valve, 
while mixing with the plows at about 103 rpm and 
the choppers at slow speed.

 4. Mix the wet mass for another 15 minutes, until a 
wattmeter reading of 15 to 16 mkW is reached.

 5. Dry the material. Preheat a Glatt fluid-bed dryer by 
running it for 2.5 minutes at 60°C inlet air temper-
ature at 3500 m3/h. Set the exhaust blower bypass 
speed at about 40%, the filter shaking interval for 
about 2 minutes, and the filter shaking duration for 
5 seconds. Transfer the material in the dryer for dry-
ing. Decrease the inlet air to 2500 m3/h and the inlet 
air temperature to 55°C after 30 minutes. Dry the 
material until an LOD of less than 0.5% is reached.

 6. Pass the dried granulation through a FitzMill using a 20 
mesh screen with knives forward, at medium speed.

 7. Pass the remaining microcrystalline cellulose and the 
colloidal silicon dioxide through a Frewitt SG Turbo 
Sieve equipped with a 1 mm round-hole screen, an 
angle bar, a cloth skirt, and a polyethylene-lined col-
lecting drum. The speed setting is at approximately 
1030 rpm.

 8. Add magnesium stearate, and mix for 3 minutes.
 9. Compress using a 13/32 in. round tooling.

HYDROCODONE AND IBUPROFEN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

400.00 1 Ibuprofen 400.00

15.00 2 Hydrocodone bitartrate 15.00

12.00 3 Colloidal silicon dioxide 12.00

154.40 4 Microcrystalline cellulose 154.40

64.00 5 Croscarmellose sodium 64.00

26.00 6 Hydroxypropyl 
methylcellulose

26.00

124.80 7 Starch (maize) 124.80

4.00 8 Magnesium stearate 4.00

— 9 Water, purified QS
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mAnuFACturing direCtions

 1. Pass hydrocodone bitartrate through a 20 mesh 
screen. Pass ibuprofen and colloidal silicon dioxide 
(50%) through a Frewitt SG Turbo Sieve equipped 
with a 1.0 mm round-hole screen, an angle bar, a 
cloth skirt, and a polyethylene-lined collecting drum 
at speed setting 5 (approximately 1030 rpm).

 2. Pass microcrystalline cellulose (50%), croscarmel-
lose sodium (50%), cornstarch (66%), and hydroxy-
propyl methylcellulose through the Turbo Sieve at 
the same settings as in step 1. Load screened pow-
ders into a Lodige MGT-600 mixer, and mix for 5 
minutes with the plow speed at approximately 103 
rpm and no choppers.

 3. Add water to the mixer over a 10 min period, using 
a stainless steel transfer container with a valve while 
mixing with the plows at about 103 rpm and the 
choppers at slow speed.

 4. Mix the wet mass for another 15 minutes until a 
wattmeter reading of 15 to 16 MkW is reached.

 5. Dry the material using a preheated Glatt fluid-bed 
dryer; preheat by running the dryer for 2.5 minutes 
at 60°C inlet air temperature at 3500 m3/h. Set the 
exhaust blower bypass speed at about 40%, the filter 
shaking interval for about 2 minutes, and the filter 
shaking duration for 5 seconds. Transfer the mate-
rial in the dryer for drying. Decrease the inlet air to 
2500 m3/h and the inlet air temperature to 55°C after 
30 minutes. Dry the material until an LOD of less 
than 0.5% is reached.

 6. Pass the dried granulation through a FitzMill using 
a 20 mesh screen, with knives forward, at medium 
speed.

 7. Pass the remaining microcrystalline cellulose and the 
colloidal silicon dioxide through a Frewitt SG Turbo 
Sieve equipped with a 1 mm round-hole screen, an 
angle bar, a cloth skirt, and a polyethylene-lined col-
lecting drum. The speed setting is at approximately 
1030 rpm.

 8. Add magnesium stearate, and mix for 3 minutes.
 9. Compress using a 13/32 in. round tooling.

HYDROMORPHONE HYDROCHLORIDE 
FAST-MELT TABLETS

mAnuFACturing direCtions

 1. Mix hydromorphine hydrochloride 15%, sodium 
bicarbonate 28%, citric acid anhydrous 24%, micro-
crystalline cellulose 10%, anhydrous lactose 11%, 
xylitol 10%, and sucrose stearate 2%.

 2. Mix these ingredients and dry at elevated tempera-
tures to significantly reduce the moisture content of 
the material.

 3. Blend for 10 minutes, and extrude in a hot melt 
extruder at 70°C to 100°C to soften and melt the 

thermal binders (sucrose stearate and xylitol) 
and to form granules containing the effervescent 
ingredients.

 4. Mix HDM-EGF (30–60 mesh), 50%; microcrystal-
line cellulose, 18%; anhydrous lactose, 18%; crospo-
vidone, 5%; L-HPC LH-11, 5%; aspartame, 3.25%; 
natural orange powder, 0.15%; magnesium stearate, 
0.45%; fumed silicon dioxide, 0.15%.

 5. Screen the granules and blend for 5 minutes prior to 
compression.

 6. Hydromorphone tablets are compressed to a hard-
ness of approximately 1 to 5 kPa (depending upon 
the dose of the active), and tablets disintegrate in 
water in approximately 15 to 35 seconds.

HYDROXYZINE TABLETS

Inert ingredients for the tablets are acacia, carnauba wax, 
dibasic calcium phosphate, gelatin, lactose, magnesium stea-
rate, precipitated calcium carbonate, shellac, sucrose, talc, and 
white wax. The 10 mg tablets also contain sodium hydroxide, 
starch, titanium dioxide, and FD&C Yellow No. 6 Lake. The 
25 mg tablets also contain starch and velo dark green. The 50 
mg tablets also contain starch and velo yellow. The 100 mg 
tablets also contain alginic acid, FD&C Blue No. 1, polyethyl-
ene glycol, and FD&C Red No. 3.

HYOSCINE BUTYLBROMIDE TABLETS (10 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.000 1 Hyoscine butylbromide 10.000

16.500 2 Lactose monohydrate 16.500

28.000 3 Lactose monohydrate, 
dense

28.000

17.930 4 Starch (maize) 17.93

2.240 5 Povidone (PVP K-30) 2.240

— 6 Purified water 5.080

0.400 7 Magnesium stearate 0.400

2.740 8 Pregelatinized starch 
(Starch 1500)

2.740

mAnuFACturing direCtions

Caution: Hyoscine butylbromide is a potent smooth muscle 
relaxant. Inhalation can produce toxic effects. Strictly adhere 
to the usage of mask, gloves, and goggles.

 1. Preparation of binding solution: Dissolve item 5 in 
item 6 by stirring to make a clear solution. Use the 
stirrer at medium speed in a stainless steel container.

 2. Dry mixing: Check to see if hyoscine butyl bromide 
is in fine powder form. If not, pass through a 630 µm 
sieve using a sifter. Load items 1, 2, 4, and 3 into 
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the mixer, and mix for 5 minutes with the mixer and 
chopper at low speed.

 3. Wet massing
 a. Add the binding solution to the dry powder in 

the mixer while mixing at low speed. When the 
addition is over, mix and chop for a further 2 
minutes at high speed.

 b. Scrape the lid and blade, and check for a satisfac-
tory wet mass. Add more item 6 if required to get 
a satisfactory wet mass.

 4. Drying
 a. Spread the granules onto stainless steel trays to a 

thickness of one-third of the tray thickness, and 
load the trays on the trolley.

 b. Load the trolleys into the oven. Dry at 60°C for 
16 hours. Turn the granules after 3 to 4 hours so 
as to ensure uniform drying of the granules.

 c. Check the moisture content of the dried gran-
ules, keeping in mind the limit of 1.0% to 1.5%.

 5. Grinding: Pass the dried granules through a granula-
tor equipped with a 1.0 mm sieve.

 6. Lubricating
 a. Mix items 7 and 8 in a polythene bag, and pass 

through a 250 µm sieve using a sifter. Collect the 
material in a stainless steel container.

 b. Load the sized granules from step 5 along with 
sieved powder from step 6a into the drum mixer. 
Mix these items for 3 minutes.

 c. Unload into stainless steel drums.
 7. Compression: Compress the granules using a rotary 

tableting machine (with dies and punches: 6 mm, 
concave, plain punches with fill weights of 780 mg).

 8. Coating: Sugar coat the tablets. (See Appendix.)

IBUPROFEN AND DOMPERIDONE 
MALEATE CHEWABLE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

200.00 1 Ibuprofen 200.00

7.50 2 Domperidone maleate 7.50

750.00 3 Sucrose 750.00

50.00 4 Sorbitol 50.00

1.12 5 Silica fumed 1.12

6.75 6 Stearic acid 6.75

mAnuFACturing direCtions

 1. Combine items 1 to 6 to form a homogeneous blend.
 2. Compress by direct compression to form a chewable 

tablet containing 200 mg of ibuprofen and 7.5 mg of 
domperidone maleate.

 3. Compression weight approximately 1015 mg per 
tablet.

IBUPROFEN AND DOMPERIDONE 
MALEATE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

200.00 1 Ibuprofen 200.00

5.00 2 Domperidone maleate 5.00

20.00 3 Microcrystalline cellulose 20.00

30.00 4 Croscarmellose sodium 30.00

2.00 5 Magnesium stearate 2.00

2.00 6 Hydrogenated cottonseed 
oil

2.00

60.00 7 Tricalcium phosphate 60.00

10.00 8 Hydroxypropyl cellulose 10.00

10.00 9 Hydroxypropyl 
methylcellulose

10.00

112.00 10 Sorbitol 112.00

mAnuFACturing direCtions

 1. Sieve ibuprofen, domperidone maleate, tricalcium 
phosphate, hydroxypropyl cellulose, croscarmellose 
sodium, and microcrystalline cellulose and blend to 
form a homogeneous mixture.

 2. Granulate the mixture to a suitable end point with 
water and dry.

 3. Blend the dried granules with magnesium stearate.
 4. Compress the lubricated granules to form tablet 

cores, each containing 200 mg of ibuprofen and 5 
mg of domperidone or each containing 400 mg of 
ibuprofen and 10 mg of domperidone.

 5. Coat the tablet cores with a conventional film coating.

IBUPROFEN AND DOMPERIDONE 
SUSTAINED-RELEASE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

400.00 1 Ibuprofen 400.00

20.00 2 Domperidone maleate 20.00

100.00 3 Xanthan gum 100.00

12.00 4 Hydroxypropyl 
methylcellulose

12.00

6.00 5 Stearic acid 6.00

2.00 6 Colloidal silicon dioxide 2.00

mAnuFACturing direCtions

 1. Granulate the hydroxypropyl methylcellulose and 
ibuprofen with approximately 20% of the total con-
tent of xanthan gum using water as the granulating 
agent.
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 2. Combined the ibuprofen granule with the remainder 
of the xanthan gum and the other ingredients and 
compress into tablets containing 400 mg of ibupro-
fen and 20 mg of domperidone.

IBUPROFEN AND HYDROCODONE 
BITARTRATE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

200.00 1 Ibuprofen 200.00

7.52 2 Hydrocodone Bitartrate 7.52

6.00 3 Colloidal silicon dioxide 6.00

77.20 4 Microcrystalline cellulose 77.20

32.00 5 Sodium croscarmellose 32.00

13.00 6 Hydroxypropyl 
methylcellulose

13.00

62.40 7 Cornstarch 62.40

2.00 8 Magnesium stearate 2.00

mAnuFACturing direCtions

 1. Pass hydrocodone bitartrate through a 20 mesh 
handscreen.

 2. Pass ibuprofen (50%) and colloidal silicon dioxide 
(0.75%) through a Frewitt SG Turbo Sieve equipped 
with a 1.0 mm round-hole screen, an angle bar, a 
cloth skirt, and a polyethylene-line collecting drum 
at speed setting 5 (approximately 1030 rpm).

 3. Pass microcrystalline cellulose (9.5%), croscar-
mellose sodium (4.0%), cornstarch (10.6%), and 
hydroxypropyl methylcellulose (3.3%) through the 
Turbo Sieve at the same settings.

 4. Introduce the screened powders into a Lodige MGT-
600 mixer and mix for 5 minutes with plow speed at 
approximately 103 rpm and no choppers.

 5. Add water to the mixer over a 10 minute period using 
a stainless steel transfer container with a valve while 
mixing with plows at about 103 rpm and choppers at 
slow speed.

 6. Mix the wet material for another 15 minutes until a 
Wattmeter of 15 to 16 kW is reached.

 7. To dry the material, preheat a Glatt fluid-bed dryer 
by running it for 2.5 minutes at 60°C, with inlet air 
temperature at 3500 m3/h. Set the exhaust blower 
bypass speed at about 40%, the filter shaking inter-
val for about 2 minutes, and the filter shaking dura-
tion for 5 seconds. Place the material in the dryer 
for drying. Decrease the inlet air to 2500 m3/h and 
the inlet air temperature to 55°C after 30 minutes. 
Dry the material until an LOD of less than 0.5% is 
reached.

 8. Pass the dried granulation through a FitzMill using 
a 20 mesh screen 1536–0200 with knives forward at 
medium speed.

 9. Pass the remaining microcrystalline cellulose and 
the colloidal silicon dioxide alternately through 
a Frewitt SG Turbo Sieve equipped with a 10 mm 
round-hole screen, an angle bar, a cloth skirt, and a 
polyethylene-lined collecting drum. Set the speed at 
approximately 1030 rpm.

 10. Introduce the milled granulation, the remaining 
croscarmellose, the screened colloidal silicon diox-
ide, the microcrystalline cellulose, and the corn-
starch into a Littleford FKM-3000 mixer through a 
chute and mix for 3 minutes at fast speed.

 11. Pass magnesium stearate through a Frewitt Turbo 
Sieve equipped with a 1.0 mm round-hold screen, an 
angle bar, a cloth skirt, and a polyethylene line col-
lecting drum. Set the speed at about 1030 rpm.

 12. Add magnesium stearate to the mixture and mix for 
3 minutes at fast speed. Discharge the final blend 
through a cloth sleeve into tared totes with inserts 
with minimum jogging.

 13. Compress the composition into tablets by using a 
Kilian TX-32 tablet press and 13/32 in. round tooling 
and film coat.

IBUPROFEN CHEWABLE TABLETS

mAnuFACturing direCtions

 1. Dissolve PVAP and PVP-K90, equivalent to a 2:1 
weight ratio, in minimum volumes of an aqueous 
ammonium hydroxide solution (28% v/v) and water, 
respectively, and then mix.

 2. Into the resulting mixture, dissolve ibuprofen, equal 
to the amount of PVAP used, and then add 0.1 N HCl 
solution dropwise until the pH of the solution is 1.0.

 3. Filter the white solid precipitate, wash with water, 
and then vacuum dry.

 4. Use the entrapped granules containing 39.06% ibu-
profen in the preparation of tablets.

 5. Accurately weigh appropriate amounts of the gran-
ules and the cherry vehicle, corresponding to 200 mg 
of ibuprofen per 668 mg of tablet, and then mix, and 
compress tablets.
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IBUPROFEN-COATED FAST-CRUMBLING  
GRANULE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

200.00 1 Ibuprofen 200.00

16.00 2 Sodium croscarmellose (AGG) 16.00

27.50 3 Aspartame 27.50

12.20 4 Precipitated silica 12.20

35.00 5 Ethyl cellulose 35.00

8.00 6 Hypromellose 8.00

1.33 7 Sodium (AGM) 
croscarmellose

1.33

8 Pharmacoat 606

mAnuFACturing direCtions

 1. Mix ethyl cellulose, 80% precipitated silica, and 
30% aspartame in ethyl alcohol, until a homoge-
neous suspension is obtained.

 2. Then, fluidize powder mixture consisting of ibuprofen, 
item 7, 70% aspartame, and 20% precipitated silica.

 3. Start granulation by spraying the mixture for about 
15 to 20 minutes at a spraying rate of 25 g/min and a 
suspension atomization pressure of 0.8 bar.

 4. Perform the actual coating by spraying the remain-
der of the mixture over about 1.5 hours at a spraying 
rate of 15 to 20 g/min and a suspension atomization 
pressure of 1.5 bar.

 5. Spray 15% of the mixture during the granulation 
step, and spray the remainder to 100% during the 
coating step.

 6. Formulate the granules obtained as fast-crumbling 
multiparticulate tablets, with the following compo-
sition: coated granules, 300 mg; mannitol, 344 mg; 
sodium croscarmellose, 21 mg; precipitated silica, 7 
mg; aspartame, 20 mg; mint flavoring, 4 mg; magne-
sium stearate, 4 mg.

IBUPROFEN FAST-DISSOLVE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

121.90 1 Ibuprofen-coated granules 121.90

11.00 2 Citric acid 11.00

3.90 3 Magnasweet 135 3.90

6.50 4 Aspartame 6.50

7.80 5 Cherry flavor 7.80

39.00 6 Croscarmellose sodium 39.00

1.95 7 Silicon dioxide 1.95

3.25 8 Magnesium stearate 3.25

457.90 9 Fast-dissolving granulation (see 
manufacturing directions)

457.90

mAnuFACturing direCtions

 1. Make a fast-dissolving granulation by combining 
400 g of melted PEG 900 with fructose powder (100 
g) in a planetary mixer (low-shear mixer) and mix-
ing until granules are formed.

 2. Allow the granulations to cool, and then screen.
 3. Screen ingredients, and then mix in a V-blender.
 4. Compress tablets (653.7 mg) at 600 lb (about 2.7 kN).
 5. The tablets should have hardness of 0.2 to 0.5 kPa 

and disintegrate in less than 15 seconds.

IBUPROFEN SUSTAINED-
RELEASE BILAYER TABLET

mAnuFACturing direCtions

 1. Immediate-release layer composition
 a. Part I: Ibuprofen USP 160.0 mg; microcrystal-

line cellulose NF, 32.0 mg; (AvicelTM PH 101) 
starch NF, 32.0 mg; pregelatinized starch NF, 
16.0 mg; (Starch 1500) sodium starch glycolate 
NF, 6.4 mg.

 b. Part II: Hydroxypropyl methylcellulose, 1.6 mg 
( 2910 USP, Methocel E-5) Purified Water USP, 
QS.

 c. Part III: Sodium starch glycolate NF, 1.6 mg 
(Explotab); colloidal silicon dioxide NF, 0.8 mg. 
Total 250.4 mg.

 d. Weigh the components of Part I and preblend 
them in a high-shear mixer (Fielder: impeller 
speed of approximately 118 rpm for 3 minutes).

 e. Prepare the granulating agent (Part II) by dis-
solving hydroxypropyl methylcellulose 2910 
USP into purified water USP (a ratio of 3.2 g of 
hydroxypropyl methylcellulose to 200 g water).

 f. Deliver the granulating agent to the powders of 
Part I, in the high-shear mixer.

 g. Granulate the mixture for 20 minutes (Fielder: 
impeller speed of approximately 118 rpm).

 h. Remove the completed wet granulation from 
the high-shear mixer and load into the product 
bowl of a fluid-bed apparatus (e.g., Aeromatic or 
Glatt).

 i. With an inlet air temperature of approximately 
60°C, dry the granulation to a moisture level of 
0.5% to 1.1% as determined by loss on drying 
(e.g. Computrac). The wet granulation can also 
be dried on trays in drying ovens.

 j. Sieve the dried granulation (e.g. Glatt Quick 
Sieve: Stator No. 3, Screen No. 1.5 mm, 1000 
rpm). Other machines such as a Fitzpatrick 
Comminution Mill can also be used.

 k. Blend the sieved and dried granulation with the 
powders of Part III using a suitable mixer such as 
a twin-shell, ribbon, or planetary mixer.

 2. Sustained-release layer
 a. Povidone USP, 14.7 mg (Plasdone K 29/32); alco-

hol USP 1:1 mixture with QS purified water USP
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 b. Part III: Pregelatinized starch NF, 8.0 mg (Starch 
1500 LM); microcrystalline cellulose NF, 7.3 mg 
(AvicelTM PH 101); magnesium stearate NF, 5.0 
mg; colloidal silicon dioxide, NF 5.0 mg (Cab-O-
Sil). Total = 523.3 mg; total tablet weight = 773.7 
mg.

 c. Weigh the components of Part I and preblend 
them in a high-shear mixer (Fielder: impeller 
speed of approximately 250 rpm for 1 minute).

 d. Prepare the granulating agent (Part II) by dis-
solving the povidone USP in a 1:1 mixture of 
alcohol USP and purified water USP (a ratio of 
12.25 g of povidone to 100 g of alcohol/water).

 e. Spray the granulating agent at a rate of 600 mL/
min onto Part I in the high-shear mixer.

 f. Granulate the mixture for 1 minute after the 
addition of Part II (Fielder: impeller speed of 
approximately 250 rpm).

 g. Remove the completed wet granulation from the 
high-shear mixer and load it into the product 
bowl of a fluid-bed apparatus (e.g., Aeromatic or 
Glatt).

 h. With an inlet air temperature of approximately 
60°C, dry the granulation to a moisture level of 
0.3% to 0.8% as determined by loss on drying 
(e.g., Computrac).

 i. The wet granulation can also be dried on trays in 
drying ovens.

 j. Sieve the dried granulation (Fitzpatrick 
Comminution Mill, Model D6: medium speed, 
knives forward, 0.093 screen). Other machines 
such as Glatt Quick Sieve can also be used.

 k. Blend the sieved and dried granulation with the 
powders of Part III by using a suitable mixer 
such as a twin-shell, ribbon, or planetary mixer.

 3. Compression of tablets or caplets
 a. Load the granulation of the immediate-release 

layer into one hopper and the granulation of 
the sustained-release layer into the second hop-
per of a bilayer tableting machine (e.g., Stokes 
Versapress).

 b. Compress tablets using 0.749 × 0.281 × 0.060 
extra deep concave capsule-shaped tooling. 
(Tablet tooling of other shapes, such as oval or 
round, can also be used.)

 c. The sustained-release layer has a target weight of 
523.3 mg, and the immediate-release layer has a 
target weight of 250.4 mg. Ideal tablet hardness 
immediately after compression is 11 to 12 kPa.

IBUPROFEN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

200.00 1 Ibuprofen 200.00

88.00 2 Maize starch 88.00

30.00 3 Maize starch 30.00

12.80 4 Maize starch (dried)a 12.80

1.60 5 Stearic acid (fine powder) 1.60

— 6 Purified water 144.00

a Loss on drying: NMT 4.5% when dried at 120°C for 4 hours.

mAnuFACturing direCtions

 1. Pass item 3 through a 250 µm sieve using a sifter.
 2. Prepare a slurry of item 3 with 10.67 g of cold item 6 

(25–30°C) in a stainless steel container.
 3. Pour the slurry into a vessel containing 37.33 g of hot 

item 6 (70–90°C).
 4. Heat to 80°C to 90°C and mix until mixture swells 

and becomes translucent.
 5. Cool to 50°C.
 6. Check weight (theoretical weight, 58.00 g). If 

required, adjust with hot purified water. Record the 
quantity of extra water added.

 7. Pass items 1 and 2 through sifter using 250 µm sieve.
 8. Load it into a mixer (if required, grind item 1 through 

a 1 mm sieve).
 9. Mix the powder for 15 minutes at high speed.
 10. Add binding solution to the dry powder in the mixer 

and mix for 15 minutes at high speed. Check for sat-
isfactory wet mass.

 11. Pass the wet mass through a FitzMill using sieve 
24207, knives forward, and medium speed.

 12. Collect and spread the granules onto the trays, one-
third the thickness of the tray.

 13. Load the trolleys into the oven and dry the granules 
at 55°C for 36 hours.

 14. After 12 hours of drying, stir the granules in the 
trays and change the position of the trays for uniform 
drying.

 15. Check the moisture of the dried granules. The limit 
NMT is 2.5%. Dry further if required to obtain 
moisture content of 2.5%.

 16. Check the weight of dried granules (theoretical 
weight = 318.00 g).

 17. Pass the dried granules through a 1.5 mm sieve using 
a granulator. Collect in a stainless steel drum and 
add it to the blender.

 18. Pass items 4 and 5 through a 250 µm sieve using a 
sifter.

 19. Add the sieved material to the granules in a blender 
and mix for 5 minutes.
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 20. Compress into 330 mg tablets, using 10 mm convex 
punches at 4 to 9 kPa.

 21. Coat the tablets using one of the polyvinylpyrrolidone 
(PVP) coating solutions provided in the Appendix or 
use the following sugar-coating formulation:

Bill of Materials: Sugar Coating

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

7.06 1 Sandrac varnish (WMR) 7.06

3.33 2 Povidone (PVP K-25) 3.33

1.86 3 Povidone (PVP K-25) 1.86

175.85 4 Sucrose 175.85

0.16 5 Titanium dioxide 0.16

1.20 6 Polishing emulsiona 1.20

1.33 7 Talc (fine powder) 1.33

— 8 Purified water 87.10

a See appendix for polishing emulsion formulation.

 22. Load the tablets into the pan.
 23. Start the tablets rolling with the exhaust on and air 

supply off.
 24. Pour the item 1 solution onto the rolling tablets 

and allow the tablets to roll, using hand agitation if 
required, permitting the solution to spread well over 
the tablet bed.

 25. Permit the tablets to roll until tack develops, at which 
point item 7 should be quickly sprinkled over the 
tablets.

 26. Allow to roll freely for 2 minutes at 45°C.
 27. Do not roll too long, as the seal may be worn from 

the tablet edges.
 28. After 2 minutes of rolling, jog the tablets every 1 

minute over a period of 15 minutes with exhaust and 
drying air on at 45°C.

 29. Continue jogging for a further 15 minutes. Jog every 
3 minutes with exhaust and drying air temperature 
on at 45°C.

 30. Dissolve 2.40 g of item 2 in 28.80 g of item 8.
 31. Apply a half quantity of it to the tablets over 5 min-

utes; allow to dry, and apply the remainder over a 15 
minute period.

 32. Heat 11.52 g of item 8 to boiling, dissolve 26.88 g of 
item 4, and cool down to 25°C.

 33. Check weight (theoretical weight, 38.40 g). If less, 
adjust weight to 38.40 g with purified water.

 34. Apply sugar coat over a 30 minute period.
 35. Dry the tablets in the coating pan at 30°C, jogging 

every 1 hour for 6 hours.
 36. Heat 72.0 g of item 8 in mixer to boiling.
 37. Dissolve 168.0 g of item 4 and then cool to 25°C.
 38. Filter the syrup through a 180 µm stainless steel sieve.
 39. Dissolve item 3 in 3.68 g of item 8.
 40. Dissolve 4.53 g of item 4 in item 6.
 41. Disperse item 5 in about 10.67 g of sugar syrup from 

the previous step and homogenize.

 42. Mix these steps with sugar syrup. Check for even-
ness of the dispersion.

 43. Apply sugar coating.

Bill of Materials: Polishing Coat

Scale (mg/
tablet) Item Material Name

Quantity/ 
kg (g)

28.75 1 Bee’s wax, bleached (white 
bee’s wax)

28.75

70.00 2 Polyethylene glycol 
(PEG-6000)

70.00

57.50 3 Carnauba wax 57.50

125.00 4 Talc (fine powder) 125.00

718.75 5 Ethanol, 95% 718.75

 44. Melt items 1 to 3 in a steam-heated vessel by gentle 
heating to 70°C or in a stainless steel container on a 
hotplate heater.

 45. Add item 4 to the vessel or stainless steel container 
and stir manually.

 46. Add item 5 to the vessel or stainless steel container 
and stir manually.

 47. Pass the mixture through a homogenizer.
 48. Store the polishing emulsion in a closed container at 

room temperature.
 49. Apply gloss solution.
 50. Add step 46 item without air to the tablet bed care-

fully to get a uniform distribution while rolling.
 51. After 5 minutes of distribution, turn on the cold air, 

and roll further until a shine appears.
 52. Once the desired polish appears, stop rolling the pan.
 53. Dry the tablets in the pan at 30°C for 30 minutes. 

Final tablet weight should be 480 mg.

IBUPROFEN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

115.00 1 Lactose 115.00

11.30 2 Povidone 11.30

QS 3 Water, purified QS

23.00 4 Starch (maize) 23.00

40.00 5 Starch pregelatinized 40.00

11.00 6 French chalk 11.00

1.10 7 Magnesium stearate 1.10

6.80 8 Explotab 6.80

400.00 9 Ibuprofen 400.00

mAnuFACturing direCtions

 1. Granulation
 a. Load the following into a planetary mixer: ibu-

profen, starch pregelatinized, and polyvinylpyr-
rolidone. Mix all for 15 minutes.
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 b. Pass the powder through a 40 mesh screen.
 c. Add a sufficient quantity of purified water to 

form a desirable mass.
 d. Pass the mass through a 40 mesh screen on a 

dryer tray.
 e. Dry the granules in a fluid-bed dryer or use a 

fan-forced oven at 50°C to 60°C for 24 hours to 
dry granules to an LOD of not more than 1%.

 f. Pass the granules through a 40 mesh sieve.
 2. Blending
 a. Place the granules in a planetary mixer. Add 

maize starch, French chalk (item 6), magnesium 
stearate, and Explotab, and mix for 20 minutes.

 3. Compressing: Compress using a rotary press in 
round punches. The average weight is 610 mg (± 
5%).

 4. Coating: Apply a sugar coating. (See Appendix.)

IBUPROFEN TABLETS (400 MG), MOTRIN

Ibuprofen, a nonsteroidal anti-inflammatory agent, is avail-
able in 400, 600, and 800 mg tablets for oral administration. 
The inactive ingredients are carnauba wax, colloidal silicon 
dioxide, croscarmellose sodium, hydroxypropyl methylcellu-
lose, lactose, magnesium stearate, microcrystalline cellulose, 
propylene glycol, and titanium dioxide.

IBUPROFEN TABLETS (400 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

400.00 1 Ibuprofen 400.00

43.70 2 Starch (maize) 43.70

18.00 3 Povidone (PVP K-30) 18.00

105.00 4 Starch (maize) 108.13

40.00 5 Starch (maize, dried) 40.00

4.00 6 Colloidal silicon dioxide 
(Aerosil® 200)

4.00

3.45 7 Colloidal silicon dioxide 
(Aerosil® 200)

3.45

1.50 8 Stearic acid 1.50

4.50 9 Magnesium stearate 4.50

— 10 Purified water 163.97

mAnuFACturing direCtions

 1. Preparing the paste
 a. Pass item 2 through a sifter using a 630 µm sieve. 

Prepare a slurry of item 2 with 51.78 g of item 10 
(30°C). Pour the slurry into a vessel containing 
112.19 g of item 10 (70°C). Heat to 80°C to 90°C, 
and mix until the material swells and becomes 
translucent.

 b. Cool to 50°C. Check the weight. The theoretical 
weight is 212.43 g.

 c. If required, adjust with item 10 (70°C). Record 
the quantity of extra water added.

 2. Mixing: Load items 1, 4, and 3 to the mixer. Mix for 
5 minutes at high speed.

 3. Wet massing:
 a. Add two-thirds of the starch paste quantity (pre-

paring the paste, step 1b) to the dry powder in the 
mixer (Diosna). Mix for 4 minutes at low speed. 
Scrape the sides and blades.

 b. Add the remaining quantity, and mix for 3 min-
utes at low speed. Scrape the sides and blades.

 c. Mix and chop for a further 2 minutes. Check for a 
satisfactory wet mass. If required, add additional 
purified water to obtain a satisfactory wet mass.

 4. Drying
 a. Dry the granules in a fluid-bed dryer at 55°C for 

3 hours. Keep just enough air pressure in order 
to bounce the granules. After 1 hour of drying, 
scrape the semidried granules to break the lumps 
for uniform drying. Unload in a stainless steel 
drum. Keep overnight for curing.

 b. Check the moisture content of the dried gran-
ules. The limit is not more than 2.5%.

 5. Grinding: Pass the granules through a 1.25 mm sieve 
using a granulator. Collect the granules in a stainless 
steel drum, and add to the blender.

 6. Lubricating
 a. Mix items 6 and 8 in a stainless steel drum, 

and pass through a 500 µm sieve using a sifter. 
Collect in a stainless steel drum, and add to the 
blender.

 b. Pass items 5 and 9 through a 250 µm sieve in a 
sifter. Collect the sieved items in a stainless steel 
drum, and add to the blender. Mix the materials 
for 2 minutes.

 c. Unload the result in stainless steel drums.
 7. Compressing
 a. Compress the tablets after slugging.
 b. Check the temperature and humidity before 

starting slugging and compression.
 c. The recommended relative humidity is 45% to 

55% at temperatures 25°C to 27°C.
 8. Slugging: Slug the granules using a rotary tableting 

machine with 16 mm punches.
 9. Grinding: Grind the slugs through a 6.0 mm sieve 

followed by a 1.25 mm sieve. Keep 5.40 g of the 
granules aside. Load the rest of the ground granules 
in a blender.

 10. Sift 5.4 g of the ground granules from step 9 through 
a 630 µm sieve using a sifter. Add the retained gran-
ules to the blender.

 11. Add item 7 into the sieved granules from step 10. 
Mix in a polythene bag. Sift through a 630 µm sieve 
using a sifter. Add to the blender, and mix for 2 
minutes.
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 12. Compress the granules using a rotary tableting machine 
(12.7 mm concave punches; compress 620 mg).

 13. Tablet coating: Coat using Opadry® and HPMC coat-
ings. (See Appendix.)

IBUPROFEN TABLETS (400 MG)

Formulations: Ibuprofen (Francis), 400 g; Aerosil® 200, 4 g; 
Ludipress®, 342 g; Kollidon® CL, 8 g; magnesium stearate, 
8 g.

mAnuFACturing direCtions

 1. Pass ibuprofen and magnesium stearate through a 
200 µm sieve.

 2. Mix with the other components and press with 
medium-compression force at 752 mg.

IBUPROFEN TABLETS (600 MG)

Formulations: Ibuprofen 50 (BASF), 600 g; Aerosil® 200, 9 
g; AvicelTM PH 200, 108 g; Kollidon® VA 64, 50 g; Kollidon® 
CL, 27 g; Macrogol 6000 powder, 6 g.

mAnuFACturing direCtions

 1. Mix ibuprofen with Aerosil® 200, and add the other 
components.

 2. Press with low-compression force at 793 mg.

IBUPROFEN TABLETS (600 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

600.00 1 Ibuprofen 600.00

129.80 2 Starch (maize) 144.22

1.15 3 Colloidal silicon dioxide 
(Aerosil® 200)

1.15

70.00 4 Starch (maize) 70.00

5.00 5 Colloidal silicon dioxide 
(Aerosil® 200)

5.00

8.07 6 Stearic acid 8.07

41.15 7 Pregelatinized starch 
(Starch 1500)

41.15

10.00 8 Magnesium stearate 10.00

— 9 Purified water 469.00

mAnuFACturing direCtions

 1. See the manufacturing directions for 400 mg strength 
tablet.

IMIPRAMINE TABLETS (25 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

25.00 1 Imipramine hydrochloride 26.00

1.40 2 Polyvinylpyrrolidone 1.40

1.40 3 Magnesium stearate 1.40

1.40 4 Talc 1.40

50.00 5 Lactose monohydrate 50.00

50.00 6 Dicalcium phosphate 50.00

14.00 7 Starch (maize) 14.00

— 8 Isopropyl alcohol, ca 20 mL

mAnuFACturing direCtions

 2. Sift through a 250 µm sieve, and place items 1 and 5 
to 7 in a suitable mixing vessel. Mix the items for 10 
minutes.

 3. In a separate vessel, place item 2 and a suitable quan-
tity of item 8 to dissolve it.

 4. Add step 2 into step 1, and make a suitable wet mass; 
pass through a 2.38 mm sieve, and dry in a dehu-
midified room overnight.

 5. Pass the dried granules through an 18 mesh screen 
into a blending vessel.

 6. Sift items 3 and 4 through a 250 µm sieve, and add to 
step 4. Blend for 1 minute.

 7. Compress into 140 mg tablets, using 7.2 mm punches.

INDOMETHACIN SUSTAINED-
RELEASE TABLETS (75 MG)

Formulation: Indomethacin (Synopharm), 75 g; Kollidon® 
SR, 125 g; Ludipress® LCE, 100 g; silicon dioxide, colloidal, 
1.5 g; magnesium stearate, 1.5 g.

mAnuFACturing direCtions

 1. Pass all ingredients through a 0.8 mm sieve, blend 
for 10 minutes in a mixer, and then compress with 
medium-compression force at 303 mg.

INDOMETHACIN TABLETS (50 MG), DC

Formulation: Indomethacin, 50 g; Ludipress®, 227 g; 
Kollidon® CL, 20 g; magnesium stearate, 3 g.

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with medium-compression force at 
303 mg.
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INDOMETHACIN TABLETS (100 MG)

Formulation: Indomethacin, 100 g; Ludipress®, 397 g; mag-
nesium stearate, 3 g.

mAnuFACturing direCtions

 1. Mix all components, and pass through a 0.8 mm 
sieve.

 2. Press with low-compression force at 500 mg.
 3. If the flowability of indomethacin is not good, 

it should be mixed with a low percentage of 
Aerosil® 200.

INOSINE TABLETS

Bill of Materials

Scale (g/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

200.00 1 Inosin (Riboxin, Russia) 200.00

51.00 2 Lactose monohydrate 51.00

6.00 3 Kollidon® 90F 6.00

QS 4 Isopropanol 60.00 mL

10.00 5 Kollidon® CL 10.00

3.00 6 Magnesium stearate 3.00

mAnuFACturing direCtions

 1. Granulate mixture of items 1 to 3 with the solvent 
mixture of items 4.

 2. Dry and pass through a 0.8 mm sieve, add items 5 
and 6, and press with low-compression force.

 3. Compress into 270 mg tablets, using 9 mm biconvex 
punches.

IRBESARTAN TABLETS (75 MG/150 
MG/300 MG), AVAPRO

Avapro is available for oral administration in unscored tablets 
containing 75, 150, or 300 mg of irbesartan. Inactive ingre-
dients include lactose, microcrystalline cellulose, pregelati-
nized starch, croscarmellose sodium, poloxamer 188, silicon 
dioxide, and magnesium stearate.

IRBESARTAN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

75.00 1 Irbesartana 75.00

15.38 2 Lactose monohydrate 15.38

22.50 3 Microcrystalline cellulose 
(AvicelTM PH 101)

22.50

22.50 4 Pregelatinized starch 22.50

7.50 5 Croscarmellose sodium 7.50

4.50 6 Poloxamer 188 (Pluronic F 
68)

4.50

1.12 7 Silicon dioxide colloidal 1.12

1.50 8 Magnesium stearate 1.50

— 9 Water, purifiedb QS

a Use different fill weights for 150 mg and 300 mg strength tablets.
b The tablets are prepared by a wet granulation process wherein the total 

amount of water employed (by weight) is up to 50% of the total solids 
weight.

mAnuFACturing direCtions

 1. Place irbesartan, lactose, pregelatinized starch, and 
a portion (one-half) of croscarmellose sodium in a 
mixer. Mix the materials for 20 minutes.

 2. Pass the powder blend in step 1 through sizing equip-
ment (cone mill or oscillator), and mix in a mixer.

 3. Dissolve poloxamer 188 in purified water (25% of 
the weight of total solids), and use it to wet granulate 
(with the further addition of water in an amount up 
to 25% of the weight of total solids, as needed) the 
mixed powder in step 2.

 4. Dry the granules (tray or fluid-bed dryer) until the 
LOD is 2% or less.

 5. Pass the dried granules through a screen, or mill 
them to obtain the proper size (1–3 mm).

 6. Mix the sized granules with silicon dioxide, micro-
crystalline cellulose, and the remaining croscarmel-
lose sodium in a mixer.

 7. Add magnesium stearate and mix for 1 minute.
 8. Compress 150 mg for 75 mg strength, 300 mg for 

150 mg strength, and 600 mg for 300 mg strength.
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IRON (POLYMER-COATED PARTICLE) TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Elemental iron; use ferrous 
sulfate polymer-coated 
particles (233 mg iron per 
g ferrous sulfate)

450.60

200.00 2 Cellulose microcrystalline 200.00

254.40 3 Lactose monohydrate 254.40

36.00 4 Sodium starch glycolate 36.00

9.00 5 Magnesium stearate 9.00

Note: Factor in potency of ferrous sulfate polymer-coated particles.

Adjust with item 3. Item 1 is prepared by first granulating fer-
rous sulfate using alcohol and water, drying, and sieving parti-
cles over 1200 μm in size. Regranulate smaller particles. Apply 
enteric (HPMC) coating to the granules in a fluid-bed dryer.

mAnuFACturing direCtions

 1. Load a suitable mixer/blender with microcrystalline 
cellulose, and disperse the ferrous sulfate polymer-
coated powder.

 2. To this mix, add about half the lactose (item 3) and 
blend for 5 minutes.

 3. Pass the sodium starch glycolate through a 500 
µm sieve, followed by about half of the remaining 
lactose.

 4. Add to the mix.
 5. Blend for a further 5 minutes.
 6. Pass the magnesium stearate (item 5) through a 500 

µm sieve, followed by the remaining lactose.
 7. Add to the previous mix.
 8. Blend for a further 5 minutes.
 9. Compress into 950 mg tablets at 8 to 14 kpi, using 

8 × 16 mm punches; do not rework tablets.
 10. Coat the tablets using a HPMC coating solution. (See 

Appendix.)

ISONIAZID TABLETS (100 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Isoniazid 105.00

2.00 2 Starch (maize) 2.00

1.25 3 Gelatin 1.25

1.25 4 Magnesium stearate 1.25

1.25 5 Talc 1.25

— 6 Water, purified QS

mAnuFACturing direCtions

 1. Sift item 1 through a 250 µm sieve into a blending vessel.
 2. In a separate vessel, place item 3 and a suitable quan-

tity of item 6, heat to 50°C, and dissolve item 3. Then, 
add item 2 into step 1, and form a smooth slurry.

 3. Add step 2 to a mixing vessel and form a suitable wet 
mass.

 4. Pass the wet mass through a 2.38 mm sieve onto 
paper-lined trays, and dry at 60°C for 8 hours to an 
LOD of not more than 2.5%. Transfer the wet mass 
to a suitable blending vessel.

 5. Sift items 4 and 5 through a 500 µm sieve, and add to 
step 4. Blend these materials for 1 minute.

 6. Compress into 125 mg tablets, using 7.3 mm punches.

ISOSORBIDE DINITRATE TABLETS 
(5 MG) ISMO AND INDUR

Each Ismo tablet contains 20 mg of isosorbide mononitrate. 
The inactive ingredients in each tablet are D&C Yellow No. 
10 Aluminum Lake, FD&C Yellow No. 6 Aluminum Lake, 
hydroxypropyl methylcellulose, lactose, magnesium stearate, 
microcrystalline cellulose, polyethylene glycol, polysorbate 
20, povidone, silicon dioxide, sodium starch glycolate, tita-
nium dioxide, and hydroxypropyl cellulose.

Imdur tablets contain 30, 60, or 120 mg of isosorbide 
mononitrate in an extended-release formulation. The inactive 
ingredients are aluminum silicate, colloidal silicon dioxide, 
hydroxypropyl cellulose, hydroxypropyl methylcellulose, iron 
oxide, magnesium stearate, paraffin wax, polyethylene glycol, 
titanium dioxide, and trace amounts of ethanol.

ISOSORBIDE DINITRATE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

5.00 1 Isosorbide dinitrate (40% 
in Lactose)

13.15

25.00 2 Microcrystalline cellulose 
(AvicelTM PH 102)

25.00

58.60 3 Lactose (spray dried) 58.60

0.75 4 Magnesium stearate 0.75

2.50 5 Starch (maize, dried) 2.50

mAnuFACturing direCtions

Note: Protect the product from heat and moisture. Heat and 
moisture affect the potency of isosorbide.

 1. Dry mixing and sieving
 a. Mix items 1 to 3 in a suitable stainless steel drum. 

Pass these materials through a 630 µm sieve using 
a sifter. Collect in a stainless steel drum.

 b. Load the powders into the drum blender.
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 2. Mixing
 a. Mix items 4 and 5 in a bag. Pass the material 

through 250 µm sieve. Collect in a bag.
 b. Take about 1.25 g powder from step 1b and add 

to step 2a. Mix manually, and transfer to step 1b.
 3. Mix for 5 minutes using a drum blender.
 4. Check and record the weight of the granules. The 

theoretical weight of the granules is 100.0 g.
 5. Compression: Compress granules into 100 mg tablets 

using a rotary tableting machine with 6 mm punches.

ISOSORBIDE DINITRATE TABLETS (5 MG)

Formulation: Isosorbide dinitrate + lactose (4 + 6), 12.5 g; lac-
tose monohydrate, 152.1 g; Kollidon® 30, 5.4 g; Kollidon® CL, 
9.0 g; magnesium stearate, 1.0 g.

mAnuFACturing direCtions

 1. Mix all components, and pass through a 0.8 mm 
sieve.

 2. Press with low-compression force at 184 mg.

ISOSORBIDE DINITRATE TABLETS (10 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Isosorbide dinitrate (40% 
in lactose)

26.30

50.00 2 Microcrystalline cellulose 
(AvicelTM PH 102)

50.00

117.20 3 Lactose (spray dried) 117.20

1.50 4 Magnesium stearate 1.50

5.00 5 Starch (maize, dried) 5.00

mAnuFACturing direCtions

 1. See the manufacturing directions for the 5 mg 
formulation.

ISOVALERAMIDE SUSTAINED-RELEASE TABLETS

mAnuFACturing direCtions

 1. Preparation of the tablet core
 a. Disperse active drug (e.g., Isovaleramide; NPS 

1776; Oread, Lawrence, KS; cGMP grade) by 
passage through a 30 mesh screen.

 b. Mix drug, xanthan gum (e.g., XANTURAL; 
Monsanto, St. Louis, MO; NF grade), and lac-
tose (e.g. monohydrate form, spray dried; Oread, 
Palo Alto, CA; NF grade) into a 1 L glass jar and 
blend in a mixer for 4 minutes at 96 rpm.

 c. Add magnesium stearate (e.g. Oread, Palo 
Alto, CA; NF grade) and blend the mixture for 
1 minute.

 d. Compress the final blend into caplets by using 
0.32 in. × 0.75 in. × 0.060 in. tooling to a target 
weight of 800 mg, target hardness of 8 kPa, and 
target thickness of 0.25 in.

 2. Coating of the tablet cores
 a. Prepare hydroxypropyl methylcellulose (HPMC; 

e.g., Dow Chemical Co., Midland, MI; NF 
grade) solution by adding HPMC slowly to puri-
fied water heated to approximately 80°C. Allow 
the solution to cool to room temperature by plac-
ing the vessel in a cold water bath. Add addi-
tional water to prepare the final requisite amount 
of HPMC solution.

 b. Prepare Aquacoat® ECD/dibutyl sebacate mix-
ture by adding dibutyl sebacate (DBS: e.g., 
Morflex Inc., Greenboro, NC; NF grade) to 
Aquacoat® ECD (e.g., FMC Pharmaceutical 
Division, Philadelphia, PA) while mixing. 
Continue mixing for a minimum of 30 minutes.

 c. Slowly add the HPMC solution to the Aquacoat® 
ECD/DBS mixture.

 d. Load the core tablets into a coating apparatus 
(Vector LCDS 3 coater) fitted with a 1.3 L coat-
ing pan and warm until an outlet temperature of 
40°C is reached.

 e. Spray coat the tablets until the planned theoreti-
cal weight gain (based on core tablet weight) is 
achieved; however, after curing, the actual coat-
ing solids applied are less than the theoretical 
value (e.g., 8% or 15% theoretical can be 5% 
and 12% coat, respectively, after curing). Thus, 
extra spray may need to be added to account for 
the loss upon curing. Conditions for coating are 
as follows: inlet temperature, 70°C; outlet tem-
perature, 40°C to 43°C; spray rate, 45 g/min; 
pan speed, 14 rpm; fluidizing air, 30 to 40 scfm; 
atomization air pressure, 26 psi.

 f. Stop spraying when the requisite amount of 
coating suspension is applied. Dry the tablets 
for approximately 5 minutes in the coating pan. 
Adjust the inlet temperature during drying to 
keep the outlet temperature below 45°C.

 g. Cure te tablets in an oven at 60°C for 18 hours.
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KAOLIN-PECTIN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

QS 1 Distilled purified water 300 mL

50.00 2 Cornstarch 50.00

50.00 3 Povidone (K-29–32) 50.00

QS 4 Distilled purified water 0.50 L

630.00 5 Hydrated aluminum-
magnesium silicate

630.00

100.00 6 Kaolin (powder) 100.00

50.00 7 Pectin 50.00

80.00 8 Cornstarch 80.00

80.00 9 Sodium lauryl sulfate 80.00

10.00 10 Magnesium stearate 10.00

mAnuFACturing direCtions

 1. Heat purified water (item 1) to 75°C to 80°C, and 
add cornstarch (item 2) with continuous stirring 
until a translucent paste is formed; use this paste 
within 1 hour.

 2. Dissolve povidone in purified water (item 4) in a sep-
arate container. Ensure that dissolution is complete.

 3. Load the following into a suitable planetary mixer: 
hydrated aluminum-magnesium silicate, kaolin, and 
pectin.

 4. Mix for 5 minutes.
 5. Add freshly prepared starch paste from the first step 

and the povidone solution to the powder blend from 
the third step; mix until a mass of suitable consis-
tency is obtained.

 6. Add extra purified water, if needed.
 7. Spread the wet mass on paper-lined trays and dry in 

the oven at 50°C for 2 hours.
 8. Pass the semidried mass through a 4.8 mm (4 mesh) 

screen by hand or by using a suitable granulator, and 
load the granule mass onto paper-lined trays.

 9. Dry in the oven at 50°C until the moisture content is 
between 10.0% and 15.0%.

 10. Pass the dried granules through a 1.0 mm (18 mesh) 
screen on a comminuting mill at medium speed, 
knives forward, into clean, tared, polyethylene-lined 
drums; seal and weigh.

 11. Transfer the dried granules to a suitable blender.
 12. Screen the following items through a 595 µm (30 

mesh) screen, and add to the blender: cornstarch (item 
8), sodium lauryl sulfate, and magnesium stearate.

 13. Blend for 5 to 10 minutes.
 14. Compress on a suitable compression machine using 

1/2 in. round standard concave punches, upper punch 
with logo and lower punch with a bisect line.

 15. Compress into 977 mg tablets at 10 to 18 kpi.
 16. Coat using an aqueous Methocel coating and polish 

as desired.

KETOTIFEN TABLETS (1 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

1.00 1 Ketotifen; use ketotifen 
fumarate DC

1.38

1.90 2 Magnesium stearate 1.90

32.50 3 Maize starch 32.50

154.20 4 Calcium hydrogen 
phosphate anhydrous

154.20

QS 5 Water purified QS

mAnuFACturing direCtions

 1. Granulation
 a. Make a 10% paste with maize starch using a suf-

ficient quantity of purified water and one-half 
the quantity of maize starch.

 b. Add calcium hydrogen phosphate anhydrous 
with one-half the quantity of the starch paste.

 c. Add one-half the quantity of maize starch with 
ketotifen; mix in a planetary mixer.

 d. Add mixture from step 1b to 1c, and mix for 5 
minutes. Add the balance of the maize starch 
powder, and mix for another 10 minutes.

 e. Pass the wet mass through a 20 mesh screen over 
lined trays and dry at 95°C until an LOD of not 
more than 3% is achieved.

 2. Lubrication: Mix dry granules with magnesium 
stearate for 3 minutes.

 3. Compression: Compress using round, flat, bev-
eled-edge, scored punch with the logo on one 
side; diameter is 7 mm; weight is 190 mg.

KHELLIN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

25.00 1 Khellin 25

124.0 2 Ludipress® 124

1.00 3 Magnesium stearate 1

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, mix 
intensively, and press.

 2. Compress into 150 mg tablets, using 8 mm biplanar 
punches.
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LABETALOL TABLETS (50 MG)

Formulation: Labetalol, fine powder (Joy Sun), 50.0 g; 
Ludipress®, 98.4 g; Aerosil® 200, 0.8 g; magnesium stearate, 
0.8 g.

mAnuFACturing direCtions

 1. Mix all components, and sieve through a 0.8 mm 
screen.

 2. Press with low-compression force at 150 mg.

LAMOTRIGINE TABLETS (100 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Lamotrigine, 3% excess 103.00

48.00 2 AvicelTM PH 102 48.00

111.00 3 Lactose monohydrate 111.00

7.00 4 Primojel® 7.00

7.00 5 PVP K30 7.00

1.00 6 Iron oxide yellow 1.00

12.00 7 AvicelTM PH 102 12.00

8.00 8 Primojel® 8.00

1.50 9 Magnesium stearate 1.50

1.50 10 Iron oxide yellow 1.50

— 11 Water purified, ca 75 mL

mAnuFACturing direCtions

 1. Load items 1 to 4 after sifting through a 500 µm 
sieve into a suitable mixer.

 2. In a separate vessel, place items 5, 6, and 11; dissolve 
and homogenize for 5 minutes at medium speed.

 3. Add step 2 to step 1, and knead for 1 to 2 minutes; 
mix until a suitable mass is obtained.

 4. Dry granules on trays at 55°C for 12 hours to an 
LOD of 0.8%.

 5. Grind the dried granules through a 1.25 mm sieve.
 6. Transfer step 5 to a blender, and add items 7 to 9 after 

passing them through a 500 µm sieve. Blend for 2 
minutes.

 7. Compress into 300 mg tablets, using 9.5 mm round 
punches.

LANSOPRAZOLE TABLETS (10 MG OR 20 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Lansoprazole 10.00

200.00 2 Calcium glycerophosphate 200.00

400.00 3 Sodium bicarbonate 400.00

12.00 4 Croscarmellose sodium 12.00

3.00 5 Pregelatinized starch 3.00

lAnsAprAzole enteriC-CoAted tABlets

 1. Core material: nonpareil cores, 400 g; lansoprazole, 
400 g; hydroxypropyl methylcellulose, 80 g; sodium 
lauryl sulfate, 3 g; water purified, 1360 g.

 2. Separating layer core material (step 1), 100 g; 
hydroxypropyl methylcellulose, 9 g; polyethylene 
glycol 6000, 1 g; talc, 18 g; ethanol 95%, 250 g; 
water purified, 250 g.

 3. Enteric coating layer subcoated pellets (step 2), 100 
g; hydroxypropyl methylcellulose phthalate, 40 g; 
acetyltributyl citrate, 8 g; cetanol, 2 g; ethanol 95%, 
162 g; acetone, 378 g. Perform suspension layering in 
a Wurster equipped fluid-bed apparatus.

 4. Spray lansoprazole onto inert nonpareil cores from 
a water suspension containing lansoprazole, the dis-
solved binder, and the wetting agent.

 5. Coating layer the prepared core material with a sepa-
rating layer in the same equipment by spraying a sus-
pension of talc in an HPMC/PEG solution. Add PEG 
to act as a plasticizer for the HPMC.

 6. Apply the enteric coating layer in the same equip-
ment by spraying the enteric coating polymer solution 
(including additives according to above composition 
from step 2) onto the pellets (layered with a separat-
ing layer). Mix the obtained enteric coating layered 
pellets with prepared granules and other components 
as described in step 1.

LANSOPRAZOLE TABLETS (10 MG OR 20 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Lansoprazole 10.00

175.00 2 Calcium glycerophosphate 175.00

175.00 3 Calcium lactate 175.00

250.00 4 Sodium bicarbonate 250.00

20.00 5 Polyethylene glycol 6000 20.00

12.00 6 Croscarmellose sodium 12.00

3.00 7 Peppermint flavor 3.00

1.00 8 Magnesium silicate 1.00

1.00 9 Magnesium stearate 1.00
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LANSOPRAZOLE TABLETS 
CHEWABLE (10 MG/20 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Lansoprazole 10.00

175.00 2 Calcium lactate 175.00

175.00 3 Calcium glycerophosphate 175.00

250.00 4 Sodium bicarbonate 250.00

0.50 5 Aspartame calcium 0.50

12.00 6 Silicon dioxide colloidal 12.00

15.00 7 Starch (maize) 15.00

12.00 8 Croscarmellose sodium 12.00

10.00 9 Dextrose, anhydrous 10.00

3.00 10 Peppermint flavor 3.00

3.00 11 Maltodextrin 3.00

3.00 12 Mannitol 3.00

3.00 13 Pregelatinized starch 3.00

mAnuFACturing direCtions

 1. Pass all ingredients through a 250 µm mesh, and 
blend in a suitable blender.

 2. Compress into 672 mg tablets, using 15 mm biplanar 
punches. For 20 mg tablets, increase the quantity of 
item 1, and compress an additional 10 mg.

LANSOPRAZOLE TABLETS, RAPID 
DISSOLUTION (20 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

20.00 1 Lansoprazole 20.00

175.00 2 Calcium lactate 175.00

175.00 3 Calcium glycerophosphate 175.00

500.00 4 Sodium bicarbonate 500.00

50.00 5 Calcium hydroxide 50.00

12.00 6 Croscarmellose sodium 12.00

LEVAMISOLE HYDROCHLORIDE 
TABLETS (40 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

40.00 1 Levamisole hydrochloride, 
with excess

47.40

10.00 2 Starch (maize) 10.00

20.00 3 Lactose monohydrate 20.00

10.00 4 Sodium starch glycolate 10.00

30.60 5 Starch (maize) 30.60

1.00 6 Magnesium stearate 1.00

5.00 7 Talc 5.00

1.00 8 Aerosil® 200 1.00

— 9 Water, purified, ca 50 mL

mAnuFACturing direCtions

 1. Sift items 1 to 4 through a 250 µm sieve, and place in 
a suitable mixer. Mix the items for 15 minutes.

 2. In a separate vessel, place item 5, mix with hot item 
9, and form a smooth slurry.

 3. Add step 2 into step 1, and mix the items to achieve 
a lump-free mass.

 4. Pass the wet mass through an 8 mesh sieve onto 
paper-lined trays.

 5. Dry the granules at 50°C overnight to reach an LOD 
of no more than 2%. Transfer to a blender.

 6. Pass items 6 to 8 through a 250 µm sieve, add to step 
5, and blend for 2 minutes.

 7. Compress into 125 mg tablets, using 7 mm punches.
 8. Coat tablets with an HPMC methylene chloride coat-

ing. (See Appendix.)

LEVAMISOLE TABLETS (150 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

150.00 1 Levamisole hydrochloride 150.00

300.00 2 Ludipress® 300.00

4.00 3 Magnesium stearate 4.00

mAnuFACturing direCtions

 1. Mix all components, and pass the mixture through a 
0.8 mm sieve.

 2. Press with low-compression force.
 3. Compress into 458 mg tablets, using 12 mm biplanar 

punches.
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LEVOFLOXACIN TABLETS (250 MG) LEVAQUIN

Levaquin tablets are available as film-coated tablets and con-
tain the following active ingredients: 250 mg (as expressed 
in the anhydrous form): hydroxypropyl methylcellulose, cro-
spovidone, microcrystalline cellulose, magnesium stearate, 
polyethylene glycol, titanium dioxide, polysorbate 80, and 
synthetic red iron oxide; 500 mg (as expressed in the anhy-
drous form): hydroxypropyl methylcellulose, crospovidone, 
microcrystalline cellulose, magnesium stearate, polyethylene 
glycol, titanium dioxide, polysorbate 80, and synthetic red 
and yellow iron oxides.

LEVOTHYROXINE SODIUM TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

0.05 1 Levothyroxine sodium 0.05

10.00 2 Citric acid anhydrous 10.00

1.00 3 Magnesium citrate 1.00

89.00 4 Ludipress® 89.00

mAnuFACturing direCtions

 1. Prepare a premix of items 1 and 2. Add items 3 and 
4, and pass the mixture through a 0.8 mm sieve.

 2. Mix and press with low-compression force.
 3. Compress into 101 mg tablets, using 6 mm biplanar 

punches. Item 2 may be omitted and compensated 
with item 4. If the content uniformity of formula-
tion No. 1 does not meet the requirements, add a 
small part of the Ludipress® and item 3 mixture, and 
the mixture of items 1 and 2. The function of citric 
acid in formulation No. 2 is to stabilize the active 
ingredient.

LEVOTHYROXINE TABLETS (50 μG) SYNTHROID

The inactive ingredients in synthroid tablets are acacia, con-
fectioner’s sugar (contains cornstarch), lactose, magnesium 
stearate, povidone, and talc. The following are the color addi-
tives by tablet strength: 25 μg: FD&C Yellow No. 6; 50 μg: 
none; 75 μg: FD&C Red No. 40 and FD&C Blue No. 2; 88 
μg: FD&C Blue No. 1, FD&C Yellow No. 6, and D&C Yellow 
No. 10; 100 μg: D&C Yellow No. 10 and FD&C Yellow No. 6; 
112 μg: D&C Red No. 27 and 30; 125 μg: FD&C Yellow No. 
6, FD&C Red No. 40, and FD&C Blue No. 1; 150 μg: FD&C 
Blue No. 2; 175 μg: FD&C Blue No. 1 and D&C Red No. 27 
and 30; 200 μg: FD&C Red No. 40; 300 μg: D&C Yellow No. 
10, FD&C Yellow No. 6, and FD&C Blue No. 1.

LEVOTHYROXINE TABLETS (0.025 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

0.025 1 Levothyroxine 0.025

11.42 2 Prosolv SMCC 50 11.42

104.29 3 Prosolv SMCC 90 104.29

6.14 4 Sodium starch glycolate 6.14

0.86 5 Magnesium stearate 0.86

0.28 6 FD&C Yellow No. 6 0.28

mAnuFACturing direCtions

 1. Add items 1 and 2 in a suitable blender. Blend the 
items for 10 minutes, and pass through a 60 mesh 
screen.

 2. In a separate container, take 50% of item 3 and item 
6, and blend for 10 minutes.

 3. Add the balance of item 3 to step 1, and blend for 1 
minute.

 4. Add step 3 into step 1, and mix.
 5. Add items 4 and 5, one at a time, and blend.
 6. Compress into 123 mg tablets.

LEVOTHYROXINE SODIUM FAST-MELT TABLETS

mAnuFACturing direCtions

 1. Mix levothyroxine sodium, 30%; sodium bicarbon-
ate, 24%; citric acid, anhydrous, 24%; anhydrous 
lactose, 10%; xylitol, 10%; and sucrose stearate, 2%.

 2. Dry the ingredients at elevated temperatures to 
significantly reduce the moisture content of each 
material.

 3. Blend for 10 minutes, and extrude in a hot melt 
extruder at 70°C to 100°C to soften and melt the ther-
mal binders (sucrose stearate and xylitol) and to form 
granules containing the effervescent ingredients.

 4. Mix LS-EGF (20–80 mesh), 55%; microcrystalline 
cellulose, 26%; mannitol, 10%; crospovidone, 5%; 
aspartame, 3%; redberry flavor, 0.4%; magnesium 
stearate, 0.5%; and fumed silicon dioxide, 0.1%.

 5. Blend for approximately 5 minutes prior to 
compression.

 6. Levothyroxine sodium tablets are then compressed 
to a hardness of approximately 1 to 5 kPa (depending 
upon the dose of the drug), and tablets disintegrate in 
water in approximately 15 to 35 seconds.
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LINEZOLID TABLETS (400 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

400.00 1 Linezolid 400.00

40.00 2 Starch (maize) 40.00

78.40 3 Microcrystalline cellulose 
PH 101

78.40

8.00 4 Hydroxypropyl cellulose 8.00

28.00 5 Sodium starch glycolate 28.00

5.60 6 Magnesium stearate 5.60

mAnuFACturing direCtions

 1. Mix all ingredients, and compress into 560 mg tab-
lets, using 12 mm biplanar punches.

LISINOPRIL AND HYDROCHLOROTHIAZIDE 
TABLETS (10/12.50)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Lisinopril 10.00

12.50 2 Hydrochlorothiazide 12.50

68.20 3 Dibasic calcium phosphate 
anhydrous, DC grade

68.20

30.00 4 Mannitol 30.00

6.50 5 Starch 1500 6.50

0.50 6 Yellow ferric oxide 0.50

1.00 7 Red ferric oxide 1.00

1.30 8 Magnesium stearate 1.30

mAnuFACturing direCtions

 1. Pass item 3 through 0.7 mm sieve and collect in a 
stainless steel container.

 2. Place half quantity of step 1 in a tumbler.
 3. Pass items 1, 2, 5, 6, and 7 through 0.5 mm sieve and 

collect in a stainless steel container.
 4. Add 15% (=5.20 g) powder from step 1 to step 3 and 

mix well.
 5. Transfer half quantity from step 4 into step 2.
 6. Pass item 4 through 0.7 mm sieve and place in tum-

bler from step 2.
 7. Transfer the remaining half quantity of step 4 into 

step 2.
 8. Transfer balance quantity of step 1 into step 2.
 9. Mix step 2 for 20 minutes using tumbler.
 10. Pass item 8 through 0.250 mm sieve and add to step 9.
 11. Mix step 10 for 2 minutes.
 12. Compress into 130 mg tablets, using a suitable punch 

(5.0 mm × 6.0 mm, oval).

LISINOPRIL AND HYDROCHLOROTHIAZIDE 
TABLETS (20/12.5)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

20.00 1 Lisinopril 20.00

12.50 2 Hydrochlorothiazide 12.50

73.50 3 Dibasic calcium phosphate 
anhydrous, DC grade

73.50

35.00 4 Mannitol 35.00

7.50 5 Starch 1500 7.50

1.50 6 Magnesium stearate 1.50

mAnuFACturing direCtions

 1. Pass item 3 through 0.7 mm sieve and collect in a 
stainless steel container.

 2. Place half quantity of step 1 in a tumbler.
 3. Pass items 1, 2, and 5 through 0.5 mm sieve and col-

lect in a stainless steel container.
 4. Add 15% (=5.5 g) powder from step 1 to step 3 and 

mix well.
 5. Transfer half quantity from step 4 into step 2.
 6. Pass item 4 through 0.7 mm sieve and place in tum-

bler from step 2.
 7. Transfer the remaining half quantity of step 4 into 

step 2.
 8. Transfer balance quantity of step 1 into step 2.
 9. Mix step 2 for 20 minutes using tumbler.
 10. Pass item 6 through 0.250 mm sieve and add to step 9.
 11. Mix step 10 for 2 minutes.
 12. Compress into 150 mg tablets, using a suitable punch 

(6.5 mm, round).

LISINOPRIL AND HYDROCHLOROTHIAZIDE 
TABLETS (20/25)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

20.00 1 Lisinopril 20.00

25.00 2 Hydrochlorothiazide 25.00

110.50 3 Dibasic calcium phosphate 
anhydrous, DC grade

110.50

30.00 4 Mannitol 30.00

10.00 5 Starch 1500 10.00

1.50 6 Yellow ferric oxide 1.50

1.00 7 Red ferric oxide 1.00

2.00 8 Magnesium stearate 2.00
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mAnuFACturing direCtions

 1. Pass item 3 through 0.7 mm sieve and collect in a 
stainless steel container.

 2. Place half quantity of step 1 in a tumbler.
 3. Pass items 1, 2, 5, 6, and 7 through 0.5 mm sieve and 

collect in a stainless steel container.
 4. Add 10% (=5.50 g) powder from step 1 to step 3 and 

mix well.
 5. Transfer half quantity from step 4 into step 2.
 6. Pass item 4 through 0.7 mm sieve and place in tum-

bler from step 2.
 7. Transfer the remaining half quantity of step 4 into 

step 2.
 8. Transfer balance quantity of step 1 into step 2.
 9. Mix step 2 for 20 minutes using tumbler.
 10. Pass item 8 through 0.250 mm sieve and add to step 

9.
 11. Mix step 10 for 2 minutes.
 12. Compress into 200 mg tablets, using a suitable punch 

(6.5 mm × 7.5 mm, oval).

LISINOPRIL TABLETS (10 MG), ZESTRIL

Zestril is supplied as 2.5, 5, 10, 20, and 40 mg tablets for oral 
administration. The inactive ingredients are as follows: 2.5 
mg tablets: calcium phosphate, magnesium stearate, manni-
tol, and starch; 5, 10, and 20 mg tablets: calcium phosphate, 
magnesium stearate, mannitol, red ferric oxide, and starch; 
40 mg tablets: calcium phosphate, magnesium stearate, man-
nitol, starch, and yellow ferric oxide.

LISINOPRIL TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Lisinopril 10.00

139.00 2 Ludipress® 139.00

1.00 3 Magnesium stearate 1.00

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve.
 2. Mix intensively, and press with low-compaction 

force (10 kN).

LISINOPRIL TABLETS (2.5 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

2.50 1 Lisinopril 2.50

66.50 2 Dibasic calcium phosphate 
anhydrous, DC grade

66.50

25.00 3 Mannitol 25.00

5.00 4 Starch 1500 5.00

1.00 5 Magnesium stearate 1.00

mAnuFACturing direCtions

 1. Pass item 2 through 0.7 mm sieve and collect in a 
stainless steel container.

 2. Place half quantity of step 1 in a tumbler.
 3. Pass item 1 and item 4 through 0.5 mm sieve and 

collect in a stainless steel container.
 4. Add 15% (=4.6 g) powder from step 1 to step 3 and 

mix well.
 5. Transfer half quantity from step 4 into step 2.
 6. Pass item 3 through 0.7 mm sieve and place in tum-

bler from step 2.
 7. Transfer the remaining half quantity of step 4 into 

step 2.
 8. Transfer balance quantity of step 1 into step 2.
 9. Mix step 2 for 20 minutes using tumbler.
 10. Pass item 5 through 0.250 mm sieve and add to step 9.
 11. Mix step 10 for 2 minutes.
 12. Compress into 100 mg tablets, using a suitable punch 

(5.0 mm × 5.5 mm, oval).

LISINOPRIL TABLETS (5 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

5.00 1 Lisinopril 5.00

61.50 2 Dibasic calcium phosphate 
anhydrous, DC grade

61.50

27.00 3 Mannitol 27.00

5.00 4 Starch 1500 5.00

0.50 5 Red ferric oxide 0.50

1.00 6 Magnesium stearate 1.00

mAnuFACturing direCtions

 1. Pass item 2 through 0.7 mm sieve and collect in a 
stainless steel container.

 2. Place half quantity of step 1 in a tumbler.
 3. Pass items 1, 4, and 5 through 0.5 mm sieve and col-

lect in a stainless steel container.
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 4. Add 20% (=6.2 g) powder from step 1 to step 3 and 
mix well.

 5. Transfer half quantity from step 4 into step 2.
 6. Pass item 3 through 0.7 mm sieve and place in tum-

bler from step 2.
 7. Transfer the remaining half quantity of step 4 into 

step 2.
 8. Transfer balance quantity of step 1 into step 2.
 9. Mix step 2 for 20 minutes using tumbler.
 10. Pass item 6 through 0.250 mm sieve and add to step 9.
 11. Mix step 10 for 2 minutes.
 12. Compress into 100 mg tablets, using a suitable punch 

(5.0 mm, round).
 13. Compress into 152 mg tablets, using 8 mm biplanar 

punches for 7.5 mg strength tablet

LISINOPRIL TABLETS (10 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Lisinopril 10.00

81.20 2 Dibasic calcium phosphate 
anhydrous, DC grade

81.20

30.00 3 Mannitol 30.00

6.50 4 Starch 1500 6.50

1.00 5 Red ferric oxide 1.00

1.30 6 Magnesium stearate 1.30

mAnuFACturing direCtions

 1. Pass item 2 through 0.7 mm sieve and collect in a 
stainless steel container.

 2. Place half quantity of step 1 in a tumbler.
 3. Pass item 1, item 4 and item 5 through 0.5 mm sieve 

and collect in a stainless steel container.
 4. Add 15% (=6.0 g) powder from step 1 to step 3 and 

mix well.
 5. Transfer half quantity from step 4 into step 2.
 6. Pass item 3 through 0.7 mm sieve and place in tum-

bler from step 2.
 7. Transfer the remaining half quantity of step 4 into 

step 2.
 8. Transfer balance quantity of step 1 into step 2.
 9. Mix step 2 for 20 minutes using tumbler.
 10. Pass item 6 through 0.250 mm sieve and add to step 

9.
 11. Mix step 10 for 2 minutes.
 12. Compress to 130 mg tablets, using a suitable punch 

(5.0 mm × 6.0 mm, oval).

LISINOPRIL TABLETS (15 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

15.00 1 Lisinopril 15.00

89.50 2 Dibasic calcium phosphate 
anhydrous, DC grade

89.50

35.00 3 Mannitol 35.00

7.50 4 Starch 1500 7.50

1.50 5 Red ferric oxide 1.50

1.50 6 Magnesium stearate 1.50

mAnuFACturing direCtions

 1. Pass item 2 through 0.7 mm sieve and collect in a 
stainless steel container.

 2. Place half quantity of step 1 in a tumbler.
 3. Pass items 1, 4, and 5 through 0.5 mm sieve and col-

lect in a stainless steel container.
 4. Add 15% (=6.7 g) powder from step 1 to step 3 and 

mix well.
 5. Transfer half quantity from step 4 into step 2.
 6. Pass item 3 through 0.7 mm sieve and place in tum-

bler from step 2.
 7. Transfer the remaining half quantity of step 4 into 

step 2.
 8. Transfer balance quantity of step 1 into step 2.
 9. Mix step 2 for 20 minutes using tumbler.
 10. Pass item 6 through 0.250 mm sieve and add to step 

9.
 11. Mix step 10 for 2 minutes.
 12. Compress into 150 mg tablets, using a suitable punch 

(7 mm, round).

LISINOPRIL TABLETS (20 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

20.00 1 Lisinopril 20.00

121.00 2 Dibasic calcium phosphate 
anhydrous, DC grade

121.00

45.00 3 Mannitol 45.00

10.00 4 Starch 1500 10.00

2.00 5 Red ferric oxide 2.00

2.00 6 Magnesium stearate 2.00

mAnuFACturing direCtions

 1. Pass item 2 through 0.7 mm sieve and collect in a 
stainless steel container.

 2. Place half quantity of step 1 in a tumbler.
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 3. Pass items 1, 4, and 5 through 0.5 mm sieve and col-
lect in a stainless steel container.

 4. Add 10% (=6.0 g) powder from step 1 to step 3 and 
mix well.

 5. Transfer half quantity from step 4 into step 2.
 6. Pass item 3 through 0.7 mm sieve and place in tum-

bler from step 2.
 7. Transfer the remaining half quantity of step 4 into 

step 2.
 8. Transfer balance quantity of step 1 into step 2.
 9. Mix step 2 for 20 minutes using tumbler.
 10. Pass item 6 through 0.250 mm sieve and add to step 

9.
 11. Mix step 10 for 2 minutes.
 12. Compress into 200 mg tablets, using a suitable punch 

(7.5 mm × 8.0 mm, oval).

LISINOPRIL TABLETS (40 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

20.00 1 Lisinopril 20.00

121.00 2 Dibasic calcium phosphate 
anhydrous, DC grade

121.00

45.00 3 Mannitol 45.00

10.00 4 Starch 1500 10.00

2.00 5 Red ferric oxide 2.00

2.00 6 Magnesium stearate 2.00

mAnuFACturing direCtions

 1. Pass item 2 through 0.7 mm sieve and collect in a 
stainless steel container.

 2. Place half quantity of step 1 in a tumbler.
 3. Pass items 1, 4, and 5 through 0.5 mm sieve and col-

lect in a stainless steel container.
 4. Add 10% (=7.1 g) powder from step 1 to step 3 and 

mix well.
 5. Transfer half quantity from step 4 into step 2.
 6. Pass item 3 through 0.7 mm sieve and place in tum-

bler from step 2.
 7. Transfer the remaining half quantity of step 4 into 

step 2.
 8. Transfer balance quantity of step 1 into step 2.
 9. Mix step 2 for 20 minutes using tumbler.
 10. Pass item 6 through 0.250 mm sieve and add to step 

9.
 11. Mix step 10 for 2 minutes.
 12. Compress into 250 mg tablets, using a suitable punch 

(8.0 mm, round).

LITHIUM CARBONATE TABLETS

mAnuFACturing direCtions

 1. Load sodium chloride (8000 g), milled through 
a Whistler Mill using a small slotted screen, and 
60,000 g of lithium carbonate into a 5 ft3 ribbon 
blender, and blend for 5 minutes.

 2. Discharge the powder mixture from the blender, and 
pass through a FitzMill at a high speed (hammers). 
Return the powder to the blender and wet granulate 
(16,000 g of water) with povidone.

 3. Add the binder solution in water while the mixer 
is running. Pass the resultant wet mass through the 
FitzMill (1/2 in., perforated band, hammers forward) 
at high speed. Tray and dry the resultant mass over-
night (16 hours at 55°C).

 4. Size the dried mixture through the FitzMill (2A with 
knives at medium speed). Return the resultant blend 
to the ribbon blender.

 5. Pass sorbitol powder through a 40 mesh screen along 
with Stearowet C (a combination of calcium stea-
rate and sodium lauryl sulfate). Add 2000 g of the 
Stearowet C and 8000 g of the sorbitol powder to the 
blender along with 200 g of sodium starch glycolate, 
and mix the blend for 5 minutes.

 6. Compress the resultant mixture into 200,000 tab-
lets using a 3/8 in. standard concave tooling, uppers 
plain, lowers plain.

 7. Each tablet should weigh 406 mg and have the fol-
lowing composition: lithium carbonate, 300 mg; 
sodium chloride, 49 mg; polyvinylpyrrolidone, 15 
mg; Stearowet C, 10 mg; sorbitol, 40 mg; and sodium 
starch glycolate, 1 mg. The compressed tablets 
should have a hardness of 8 to 10 kPa, a friability of 
NMT 0.4%, and a thickness of 0.175 in.

 8. The tablets can be optionally coated using conven-
tional procedures. Place the tablets in Accela Cota 
and spray 10,000 mL of a conventional clear film 
seal solution thereon. Subsequently, spray 30,000 
mL of a colored film seal (e.g., 1300 g of Opaspray® 
K-1–1243 in 30,000 mL of a clear film seal solution). 
Follow by spraying 10,000 mL of half-strength film 
and color solution (e.g., 215 g of the same ingredi-
ent in 10,000 mL of half-strength film seal solution). 
Finish the spraying with 5000 mL of half-strength 
film seal solution. Dry the coated tablets in a pan 
for 1 hour using 800 to 1000 cfm of air at 30°C to 
35°C. Tray and dry at 20°C to 23°C overnight. After 
submission of, e.g., 150 tablets to quality control for 
approval, polish the tablets in a pan with 2 g of car-
nauba wax.
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LOMEFLOXACIN HYDROCHLORIDE 
TABLETS (400 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

400.00 1 Lomefloxacin; use 
lomefloxacin 
hydrochloride

442.00

123.00 2 Microcrystalline cellulose 123.00

13.50 3 Croscarmellose sodium 
Type A

13.50

1.80 4 Hydroxypropyl cellulose 1.80

3.50 5 Silicon dioxide, colloidal 3.50

2.70 6 Polyoxyl 40 stearate 2.70

81.00 7 Starch (maize) 81.00

7.50 8 Magnesium stearate 7.50

— 9 Water, purified, ca 65 mL

QS 10 Ethanol, ca 90 mL

mAnuFACturing direCtions

 1. If necessary, mill all items to remove any lumps.
 2. Mix in a suitable mixer (double-cone or Y). Before 

this, sieve items 1 to 3 and item 7 through a 60 mesh 
screen (0.25 mm). Then, mix at medium speed for 15 
minutes.

 3. In a suitable container, mix disperse items 4 and 6 
and add items 9 and 10. Mix until dissolved. Allow 
to stand overnight.

 4. Add the binder solution from step 3 to the mix 
obtained in step 2, and pass the wet mass through a 
20 mesh sieve to obtain granules.

 5. Dry the granules at 55°C for 15 hours to get a mois-
ture content of not more than 2.5% (determined at 
80°C for 4 hours).

 6. Blend the granules with item 5 for over 5 minutes; 
then, add item 8, and mix again for 3 minutes.

 7. Compress tablets with a target weight of 675 mg.
 8. Coat, using an HPMC coating. (See Appendix.)

LOPERAMIDE HYDROCHLORIDE 
FAST-MELT TABLETS

mAnuFACturing direCtions

 1. Prepare granules by using loperamide hydrochlo-
ride, 5%; sodium bicarbonate, 27%; citric acid 
anhydrous, 27%; tartaric acid, 3%; microcrystalline 
cellulose, 15%; anhydrous lactose, 8%; xylitol, 12%; 
and Crodesta F160, 3%.

 2. The ingredients are dried at elevated temperature in 
the presence of a desiccant to significantly reduce the 
moisture content of each material.

 3. The ingredients are then blended for 10 minutes and 
extruded in a hot melt extruder at 70°C to 100°C to 
soften and melt the thermal binders (sucrose stearate 
and xylitol) to form granules containing the efferves-
cent ingredients.

 4. Granules are passed through a screen and then 
blended with the following ingredients: LH-EFG 
(30–80 mesh) 50%, microcrystalline cellulose 31%, 
mannitol 8%, Ac-Di-Sol 5%, L-HPC LH-11 2%, 
aspartame 3%, redberry flavor 0.4%, magnesium 
stearate 0.5%, and Cab-O-Sil M5P 0.1%, which are 
mixed for 5 minutes prior to compression.

 5. Loperamide FICI tablets are then compressed to a 
hardness of approximately 1 to 3 kPa, and tablets 
disintegrate in purified water in approximately 15 to 
35 seconds.

LOPERAMIDE HYDROCHLORIDE TABLETS (2 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

2.00 1 Loperamide hydrochloride 2.00

68.00 2 Starch (maize) 68.00

46.00 3 Lactose monohydrate 46.00

3.00 4 Starch (maize) 3.00

56.00 5 Dicalcium phosphate 56.00

2.00 6 Talc 2.00

2.00 7 Magnesium stearate 2.00

— 8 Water, purified, ca 60 mL

mAnuFACturing direCtions

 1. Sift items 2, 3, and 5 through a 250 µm sieve, and 
sift item 1 through a 40 mesh screen. Place them in 
a suitable mixing vessel by a geometric dilution pro-
cess for item 1, and then mix for 30 minutes (this step 
is critical to content uniformity).

 2. Place item 3 in a suitable vessel, and add item 8. Heat 
it, and mix to prepare a smooth slurry.

 3. Add step 2 to step 1 slowly, and mix to obtain a 
lump-free mass.

 4. Pass the wet mass through a 6 mesh screen onto 
paper-lined trays.

 5. Dry the granules in a fluid-bed dryer at 50°C for 1 
hour to LOD of not more than 2.5%. Transfer to a 
blender.

 6. Pass item 6 through a 500 µm sieve and item 7 
through a 250 µm sieve, and add to step 6; blend for 
2 minutes.

 7. Compress into 170 mg tablets, using 8 mm punches.
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LORATADINE AND PSEUDOEPHEDRINE 
SULFATE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

25.00 1 Loratadine 25.00

180.00 2 Pseudoephedrine sulfate 180.00

5.00 3 Polyvinylpyrrolidone 5.00

75.00 4 Low-substituted 
hydroxypropyl cellulose

75.00

75.00 5 Crospovidone 75.00

1.50 6 Colloidal silicon dioxide 1.50

250.00 7 Crystalline sugar seeds 250.00

120.00 8 Purified water 120.00

mAnuFACturing direCtions

 1. Prepare a binder solution by dissolving 5.0 g of poly-
vinylpyrrolidone in 120 g of water.

 2. Mix 25 g of loratadine, 180 g of pseudoephedrine 
sulfate, 25 g of microcrystalline cellulose, 75 g of 
low-substituted hydroxypropyl cellulose, 75 g of cro-
spovidone, and 1.5 g of colloidal silicon dioxide and 
screen through a 20 mesh sieve to give a mixed powder.

 3. Spray the binder solution of step 1 onto 250 g of 
crystalline sugar seeds in a centrifugal granulator, 
and dust the mixed powder onto the crystalline sugar 
seeds in the centrifugal granulator to afford pellets 
using a rotation panel rate of 140 to 200 rpm, spray-
ing rate of the binder solution of 2 to 20 mL/min, air 
spraying pressure of 1 to 2 kg/cm2, air spraying vol-
ume of 5 to 300 L/min, and powder (step 2) spraying 
rate of 5 to 30 g/min.

LORATADINE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Loratadine 10.00

69.93 2 Pregelatinized starch 69.93

69.63 3 Microcrystalline cellulose 69.63

0.37 4 Colloidal silicon dioxide 0.37

0.25 5 Magnesium stearate 0.25

mAnuFACturing direCtions

 1. Use a multistep blending process in order to ensure 
proper distribution of the active ingredient. Initially, 
combine half of the Starch 1500® with the drug and 
colloidal silicon dioxide.

 2. Blend this mixture in a twin-shell V-blender for 5 
minutes.

 3. Discharge the mixture and pass through a 40 mesh 
screen by hand. This step not only breaks up the sili-
con dioxide but also helps to distribute the active.

 4. Return the screened mixture to the blender, and add 
the remainder of the Starch 1500® and blend for an 
additional 5 minutes.

 5. Add microcrystalline cellulose and blend for 10 
minutes.

 6. Last, add magnesium stearate and blend for 5 
minutes.

 7. Pass magnesium stearate through a 60 mesh screen 
prior to weighing.

 8. Compress tablets at 100 mg or proportionally for dif-
ferent strengths.

LORATADINE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Loratadine 10.00

67.30 2 Lactose monohydrate 67.30

22.00 3 Maize starch 22.00

10.00 4 Maize starch 10.00

5.00 5 Maize starch, dried 5.00

0.70 6 Magnesium stearate 0.70

QS 7 Purified water QS

mAnuFACturing direCtions

 1. Sift items 1 to 3 through a 630 µm stainless steel 
sieve, load in mixer, and mix for 5 minutes.

 2. In a separate container, prepare binder solution by 
mixing item 4 using purified water at 30°C to 40°C; 
heat translucent slurry to 90°C to 95°C, and cool to 
45°C to 50°C.

 3. Mix the binder solution with the first step, and gran-
ulate; dry on trays at 55°C for 8 hours; dry to LOD 
of 2% to 3% (2 hours after beginning drying, crush 
mixture for uniform drying).

 4. Heat for additional 1 hour at 55°C if LOD is not 
within limits.

 5. Add magnesium stearate, tumble mix, and compress 
using 7.00 mm round punches to tablet weight of 1.15 
g (within 3%) to achieve thickness of 2.3 ± 0.3 mm 
and hardness of 4to7 kPa.



337Compressed Solids Formulations 

LORATADINE AND CHLORPHENIRAMINE 
SUSTAINED-RELEASE TABLET

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

5.00 1 Loratadine 5.00

141.50 2 Lactose monohydrate 141.50

55.00 3 Microcrystalline cellulose 55.00

22.00 4 Starch 22.00

1.50 5 Magnesium stearate 1.50

18.00 6 Eudragit® S100 18.00

9.00 7 Triethyl citrate 9.00

4.50 8 Talc 4.50

0.315 9 Ammonium hydroxide 1 N 
solution

0.315

QS 10 Water QS

14.00 11 Eudragit® EPO 14.00

8.00 12 Citric acid 8.00

QS 13 Water QS

4.00 14 Chlorpheniramine maleate 4.00

45.00 15 Lactose fine powder 45.00

15.00 16 Sucrose fine powder 15.00

2.00 17 Flavor (optional) 2.00

0.10 18 Polyvinylpyrrolidone 0.10

QS 19 Ethanol 95% QS

QS 20 Water QS

mAnuFACturing direCtions

 1. Prepare a granulation containing loratadine, lactose, 
microcrystalline cellulose, and starch.

 2. Blend with magnesium stearate for 5 minutes.
 3. Compress about 225 mg.
 4. Compress this granulation into CAT unit using tool-

ing and tableting apparatuses.
 5. Prepare the coating solution by mixing water, 

Eudragit® S100, ammonium hydroxide solution, tri-
ethyl citrate, and talc to form a uniform dispersion.

 6. Coat loratadine from step 3 with Eudragit® S coat-
ing solution using a coating pan or a fluid-bed coater 
until a desired coat weight is achieved (256.80 mg).

 7. Prepare a coating solution containing Eudragit® E 
and citric acid in water.

 8. Coat tablets from step 6 to 278.80 mg.
 9. Prepare the solvent mixture containing polyvinyl-

pyrrolidone, ethyl alcohol, and water.
 10. Blend chlorpheniramine maleate, lactose, sucrose, 

and flavoring agent. Screen to break lumps.
 11. Mix until a moistened powder blend is achieved.
 12. Double compress loratadine tablet with chlorpheni-

ramine triturate.
 13. The product contains 4 mg of chlorpheniramine 

maleate in the molded triturate tablet for intraoral 
release and 5 mg of loratadine in the delayed release 

form as incorporated in the matrix. Enteric-coated 
loratadine starts to release 4 to 8 hours after admin-
istration of the dosage form.

LORATADINE AND PSEUDOEPHEDRINE SULFATE 
TABLETS (10 MG/240 MG) CLARITIN-D®

Claritin-D® 12 hour extended-release tablets—These tablets 
contain 5 mg of loratadine in the tablet coating for imme-
diate release and 120 mg of pseudoephedrine sulfate, which 
is equally distributed between the tablet coating for immedi-
ate release and the barrier-coated extended-release core. The 
inactive ingredients are acacia, butylparaben, calcium sul-
fate, carnauba wax, cornstarch, lactose, magnesium stearate, 
microcrystalline cellulose, neutral soap, oleic acid, povidone, 
rosin, sugar, talc, titanium dioxide, white wax, and zein.

Claritin-D® 24 hour extended-release tablets—These tab-
lets contain 10 mg of loratadine in the tablet film coating for 
immediate release and 240 mg pseudoephedrine sulfate in 
the tablet core, which is released slowly, allowing once-daily 
administration. The inactive ingredients for oval, biconvex 
Claritin-D® 24 hour extended-release tablets are calcium 
phosphate, carnauba wax, ethyl cellulose, hydroxypropyl 
methylcellulose, magnesium stearate, polyethylene glycol, 
povidone, silicon dioxide, sugar, titanium dioxide, and white 
wax.

LORATADINE AND PSEUDOEPHEDRINE 
SULFATE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

240.00 1 Pseudoephedrine sulfate 240.00

15.00 2 Microcrystalline cellulose 
(AvicelTM PH 101)

15.00

200.00 3 Xanthan gum Keltrol® TF 200.00

80.00 4 Sodium alginate keltone 
HVCR

80.00

53.00 5 Calcium carbonate 53.00

6.00 6 Magnesium stearate 6.00

6.00 7 Aerosil® 200 6.00

10.00 8 Loratadine 10.00

95.00 9 Lactose monohydrate 95.00

66.50 10 Microcrystalline cellulose 
(AvicelTM PH 101)

66.50

1.00 11 FD&C Yellow No. 10 1.00

20.00 12 Starch (maize) 20.00

6.00 13 Starch (maize) 6.00

1.50 14 Magnesium stearate 1.50

— 15 Water, purified 60.00
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mAnuFACturing direCtions

 1. Place pseudoephedrine sulfate, microcrystalline cel-
lulose, xanthan gum, sodium alginate, calcium car-
bonate, and one-half of the lubricants in a suitable 
mixer after sieving through a 44 mesh sieve.

 2. Pass the blend through a roll-compactor.
 3. Sieve the compact through a 22 mesh sieve to obtain 

granules.
 4. Mix the granules with the remaining lubricants 

(items 6 and 7), and compress into tablets (600 mg) 
to form the first tablet layer.

 5. After passing through a 100 mesh sieve, place items 
8 to 12 in a suitable mixer. Blend these items for 10 
minutes.

 6. Place item 13 in a separate vessel, and make a paste 
(10%) using item 14.

 7. Add step 6 into step 5, and granulate.
 8. Dry the granules, and blend or sift item 14.
 9. Compress into 200 mg tablets (the second layer).
 10. Use appropriate tableting equipment for bilayer 

tableting or core tableting.

LORATADINE FASTAB

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Loratadine (micronized) 10.00

180.60 2 Pharmaburst 180.60

2.70 3 Acesulfame K 2.70

2.00 4 Magnesium stearate 2.00

2.00 5 Talc (fine powder) 2.00

2.70 6 Dry anise flavor 2.70

mAnuFACturing direCtions

 1. Sift and mix items 1, 2, 3, and 6.
 2. Lubricate with magnesium stearate and fine talc 

powder.
 3. Compress into 200 mg tablets, using 6 mm punches.

LORATADINE TABLETS (10 MG), CLARITIN®

Claritin® tablets contain 10 mg of micronized loratadine, an 
antihistamine, to be administered orally. They also contain 
the following inactive ingredients: cornstarch, lactose, and 
magnesium stearate.

Claritin® Reditabs (rapidly disintegrating tablets) con-
tain 10 mg of micronized loratadine, an antihistamine, to be 
administered orally. They disintegrate in the mouth within 
seconds after placement on the tongue, allowing the contents 
to be subsequently swallowed with or without water. Claritin® 
Reditabs also contain the following inactive ingredients: citric 
acid, gelatin, mannitol, and mint flavor.

LORATADINE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Loratadine 10.00

67.30 2 Lactose monohydrate 67.30

22.00 3 Starch (maize) 22.00

10.00 4 Starch (maize) 10.00

5.00 5 Starch (maize, dried) 5.00

0.70 6 Magnesium stearate 0.70

— 7 Purified water 40.00

mAnuFACturing direCtions

Note: Avoid overmixing the lubricants; otherwise, hardness 
is reduced.

 1. Sieving and dry mixing: Sift items 1 to 3 through 
a stainless steel 630 µm sieve in a sifter. Load into 
mixer. Mix for 5 minutes at low speed.

 2. Preparing the binder: Prepare a slurry of item 4 in 
10 g of item 7 (30–40°C). Then, make a translucent 
paste in a Guisti steam jacked vessel, using 30 g of 
item 7 (90–95°C). Cool to 45°C to 50°C. Check the 
unity of the paste. The theoretical weight is 50 g.

 3. Kneading
 a. Knead the powder with starch paste, while mix-

ing at low speed over a period of 2 minutes.
 b. Scrape sides and backs. Mix and chop at speed 

1 for 2 minutes. Check the end point of granula-
tion. If required, add additional purified water to 
get the end point. (The end point of the granula-
tion is the point when the wet mass consists of 
few or no lumps of the granules.)

 c. Unload the wet granules into a stainless steel 
tray for drying.

 4. Drying and LOD
 a. Dry the wet granules in an oven at 55°C for 8 hours. 

After 2 hours of drying, scrape the semidried 
granules to break any lumps (for uniform drying).

 b. Check the LOD, with a limit of 2% to 3%.
 c. If required, dry further at 55°C for 1 hour. Check 

the LOD.
 d. Transfer the dried granules into stainless steel 

drums.
 5. Grinding and lubricating
 a. Grind the dried granules through a 1.25 mm sieve 

using a granulator at medium speed. Collect in 
stainless steel drums. Load the granules into a 
drum blender.

 b. Sift items 5 and 6 through a 500 µm sieve using 
a sifter, and add it into a drum blender. Mix for 2 
minutes.

 c. Unload into stainless steel drums.
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 6. Compressing: Compress the granules using a rotary 
tableting machine with 7 mm flat, bevel-edge 
punches to 115 mg per tablet.

LORAZEPAM TABLETS (0.50 
MG/1 MG/2 MG), ATIVAN

Each Ativan tablet, to be taken orally, contains 0.5, 1, or 2 mg 
of lorazepam. The inactive ingredients present are lactose and 
other ingredients.

LORAZEPAM TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

0.50 1 Lorazepam 0.50

50.00 2 Lactose 50.00

20.00 3 Starch (maize) 20.00

2.00 4 Methyl cellulose 2.00

25.00 5 Microcrystalline cellulose 
(AvicelTM PH 101)

25.00

1.00 6 Magnesium stearate 1.00

mAnuFACturing direCtions

 1. Mix lorazepam, lactose, starch, and one-half of the 
microcrystalline cellulose in a suitable mixer.

 2. Granulate with a solution of methyl cellulose in 
water.

 3. Dry the granules. Mix the remaining microcrystal-
line cellulose and magnesium stearate. Compress. 
Adjust the 1 and 2 mg strengths with lactose.

LOSARTAN AND HYDROCHLOROTHIAZIDE 
TABLETS (50 MG/12.5 MG)

Hyzaar is available for oral administration, containing 50 mg 
of losartan potassium, 12.5 mg of hydrochlorothiazide, and 
the following inactive ingredients: microcrystalline cellulose, 
lactose hydrous, pregelatinized starch, magnesium stearate, 
hydroxypropyl cellulose, hydroxypropyl methylcellulose, 
titanium dioxide, and D&C Yellow No. 10 Aluminum Lake. 
Hyzaar contains 4.24 mg (0.108 mEq) of potassium.

LOSARTAN POTASSIUM TABLETS 
(50 MG), COZAAR

Cozaar is available for oral administration, containing either 
25 or 50 mg of losartan potassium and the following inactive 
ingredients: microcrystalline cellulose, lactose hydrous, pre-
gelatinized starch, magnesium stearate, hydroxypropyl cellu-
lose, hydroxypropyl methylcellulose, titanium dioxide, D&C 
Yellow No. 10 , and FD&C Blue No. 2 . Cozaar 25 and 50 mg 

tablets contain potassium in the following amounts: 2.12 mg 
(0.054 mEq) and 4.24 mg (0.108 mEq), respectively.

LOSARTAN POTASSIUM TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

50.00 1 Losartan potassium 50.00

46.00 2 Microcrystalline cellulose 46.00

75.50 3 Lactose, spray dried 75.50

7.50 4 Starch 1500 7.50

1.00 5 Magnesium stearate 1.00

3.00 6 Hypromellose 3.00

0.75 7 Talc, fine powder 0.75

0.75 8 Titanium dioxide 0.75

0.50 9 Polyethylene glycol 0.50

— 10 Ethanol QS

— 11 Purified water QS

mAnuFACturing direCtions

 1. Sift losartan potassium, lactose spray dried, and 
microcrystalline cellulose through a stainless steel 
500 µm sieve.

 2. Load sifted powder into a blender, and blend well.
 3. Sift magnesium stearate and Starch 1500 through a 

stainless steel 250 µm sieve.
 4. Load step 3 into the blender (step 2), and blend well.
 5. Compress into 185 mg tablets, using 12 mm punches.
 6. Coat the tablet using Eudragit® L-100 coating. (See 

Appendix.)

LYCOPENE TABLET CORES (6 MG)

Formulation: LycoVit 10% dry powder, 60 g; Ludipress®, 330 
g; Kollidon® CL, 6 g; magnesium stearate, 4 g.

mAnuFACturing direCtions

 1. Mix LycoVit dry powder with the other components.
 2. Sieve through a 0.8 mm screen and press with 

medium- to high-compression force at 400 mg.
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MAGALDRATE CHEWABLE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

500.00 1 Magaldrate, USP 500.00

400.00 2 Lactose monohydrate 400.00

50.00 3 Orange flavor (FDO) 50.00

20.00 4 Kollidon® 90F 20.00

6.00 5 Banana flavor (FDO) 6.00

6.00 6 Cocoa flavor (FDO) 6.00

1.00 7 Saccharin sodium 1.00

180.00 8 Water 180.00

5.00 9 Aerosil® 200 5.00

3.00 10 Magnesium stearate 3.00

mAnuFACturing direCtions

 1. Granulate mixture of items 1 to 3 with solution of 
items 4 to 8, pass through a 0.8 mm sieve, dry, mix 
with items 9 and 10, and press with low-compression 
force.

 2. Compress into 1 g tablets, using 16 mm biplanar 
punches.

MAGALDRATE CHEWABLE TABLETS (500 MG)

Formulation: I—Magaldrate USP, 500 g; lactose monohy-
drate, 400 g; orange flavor (FDO), 50 g. II—Kollidon 90F, 
20 g; banana flavor (FDO), 6 g; cocoa flavor (FDO), 6 g; sac-
charin sodium, 1 g; water, 180 g. III—Aerosil® 200, 5 g; mag-
nesium stearate, 3 g.

mAnuFACturing direCtions

 1. Wet granulation: Granulate mixture I with solution 
II, pass through a 0.8 mm sieve, dry, mix with III, 
and press with low-compression force at 1000 mg.

MAGALDRATE CHEWABLE TABLETS (1000 MG)

Formulation: Magaldrate (Reheis), 1000 g; Ludipress® LCE, 
930 g; Lutrol E4000F, 60 g; aspartame, potassium (Searle),  
10 g; peppermint flavor, QS.

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, mix, 
and press with medium-compression force at 2 g.

MAGALDRATE-DISPERSIBLE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

700.00 1 Magaldrate 700.00

435.00 2 Lactose monohydrate 435.00

10.00 3 Kollidon® 90F 10.00

50.00 4 Kollidon® CL 50.00

5.00 5 Magnesium stearate 5.00

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, mix, 
and press with low-compression force (4–6 kN).

 2. Compress into 1.2 g tablets, using 16 mm biplanar 
punches.

MAGALDRATE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

400.00 1 Magaldrate (powder, 100 
mesh)

400.00

325.00 2 Sucrose 325.00

60.00 3 Cellulose (microcrystalline) 
(AvicelTM PH101)

60.00

30.00 4 Cornstarch 30.00

8.84 5 Guar gum 8.84

0.50 6 Saccharin sodium 0.50

— 7 Purified water 100.00 mL

— 8 Alcohol SD 3A (200 proof) 100.00 mL

QS 9 Flavor 0.60 mL

QS 10 Flavor 1.00 mL

0.06 11 Ethyl vanillin 0.06

8.00 12 Talc 8.00

16.00 13 Magnesium stearate 16.0

mAnuFACturing direCtions

 1. Pass granulated sugar (take about 10% excess) 
through a 500 µm stainless steel screen on commi-
nuting mill (impact forward, high speed).

 2. Screen the milled sugar through 250 µm aperture on 
sieve shaker.

 3. Weigh the required quantity, and load into a suitable 
mixer.

 4. Discard remaining sugar.
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 5. Screen magaldrate powder (take about 5% excess) 
through 150 µm stainless steel screen on sieve 
shaker.

 6. Weigh the required quantity and add to the blend.
 7. Mix well.
 8. Screen, if necessary, microcrystalline cellulose, 

cornstarch, and guar gum through 500 µm aperture 
on sieve shaker.

 9. Add to the first step and mix well.
 10. Dissolve saccharin sodium in water.
 11. To this add alcohol and mix well.
 12. Add this hydroalcoholic solution to magaldrate blend 

and knead well.
 13. Add more water, if necessary, and QS to mass.
 14. Pass wet mass through 2.8 mm aperture on sieve 

shaker or oscillating granulator, and spread uni-
formly on stainless steel trays.

 15. Tray-dry granules at 70°C to 75°C.
 16. After 3 to 4 hours of drying, screen semidried gran-

ules through 1.4 mm aperture on sieve shaker, and 
reload for further drying.

 17. (This step helps in drying granules faster and more 
uniformly.) Dry to LOD of 1% to 1.5%.

 18. Screen dried granules through 1.0 mm aperture on 
sieve shaker, and store in drums doubly lined with 
polyethylene bags.

 19. Load half of the granulation into a suitable blender.
 20. From the balance of the granules, take out the fines 

(about 40 g of fines for a batch of 1000 tablets) 
through 250 µm aperture on sieve shaker.

 21. Retain coarse particles for later use.
 22. Mix together the flavors in a suitable vessel.
 23. Add and dissolve the ethyl vanillin.
 24. Check that the solution is clear before proceeding.
 25. Load a suitable mixer with the fines from step 20.
 26. While mixing, disperse the flavor solution.
 27. Add magnesium stearate and talc and mix thoroughly.
 28. Pass the blend through a 250 µm aperture on sieve 

shaker.
 29. Add the dispersed flavor blend to the granules.
 30. Add remaining granules, and blend for 8 to 10 

minutes.
 31. Discharge blended granules into suitable air-tight 

containers doubly lined with polyethylene bags.
 32. Compress on a suitable machine fitted with 14.4 

mm-diameter round punches with beveled edges.
 33. Weight: 8.5 g/10 tablets; thickness: ~3.6 to 3.8 mm; 

hardness:8 to 10 kPa.

MAGALDRATE WITH SIMETHICONE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

525.00 1 Sucrose, NF 525.00

15.00 2 Lactose monohydrate, NF 15.00

60.00 3 Simethicone, USP 60.00

60.00 4 Cellulose microcrystalline 
(AvicelTM PH101), NF

60.00

12.00 5 Silicon dioxide colloidal 
(International)

12.00

400.00 6 Magaldrate, USP 400.00

40.00 7 Acacia (special grade), NF 40.00

0.05 8 Dye 0.05

— 9 Distilled purified water, 
USP

100.00 mL

— 10 Alcohol SD 3A (200 proof) 100.00 mL

1.50 11 Flavor 1.50

0.15 12 Ethyl vanillin, NF 0.15

5.00 13 Silicon dioxide (colloidal) 5.00

30.00 14 Starch monohydrate 30.00

10.00 15 Lactose monohydrate 10.00

80.00 16 Talc powder, USP 80.00

5.30 17 Magnesium stearate 5.30

mAnuFACturing direCtions

 1. Pass the granulated sucrose (with about 10% excess) 
through a 500 µm aperture stainless steel screen on 
comminuting mill (impact forward, high speed).

 2. Screen the milled sugar through a 250 µm screen on 
sieve shaker.

 3. Weigh the required quantity, and load into a suitable 
mixer (planetary mixer or dough mixer). Discard the 
remainder.

 4. Screen lactose (item 2) through a 250 µm aperture 
screen on sieve shaker and add to powdered sugar 
from preceding step. Mix well.

 5. While mixing vigorously, add and disperse simethi-
cone (add slowly in a fine stream of flow to avoid 
lump formation). Mix well.

 6. Rough blend colloidal silicon dioxide (item 5) and 
microcrystalline cellulose, and add to the simethi-
cone dispersed mass from previous step.

 7. Mix initially at low speed for 4 to 5 minutes, and 
thereafter, mix vigorously for 5 to 10 minutes.

 8. Either screen simethicone dispersed mass through a 
1.0 mm aperture on sieve shaker or pass through a 
comminuting mill using a 1.4 mm aperture screen 
(impact forward, medium speed).

 9. Load into a mass mixer, and continue mixing.
 10. Screen magaldrate powder (with about 7% excess) 

through a 150 µm aperture screen on sieve shaker 
and weigh the required quantity.
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 11. To this quantity, add acacia, and rough blend.
 12. Add this blend in the dough mixer, dispersing in 

small quantities, and mix well for 30 to 40 minutes, 
until simethicone is well absorbed in the dry blend. 
Discard remaining magaldrate powder.

 13. Dissolve dye in water, then add alcohol, and mix well.
 14. Wet down mass with colored hydroalcoholic solu-

tion, and knead well.
 15. Add more hydroalcoholic solution, if necessary (1:1 

water-to-alcohol ratio), to mass.
 16. Screen wet mass through a 2.8 mm aperture screen 

on sieve shaker or oscillating granulator, and spread 
uniformly on trays.

 17. Tray-dry granules at 71°C to 74°C until LOD is 
within 1% to 1.5% (test at 105°C for 1 hour).

 18. After about 3 to 4 hours of drying, screen semidried 
granules through a 1.4 mm aperture on sieve shaker, 
and reload for further drying.

 19. (Note: This step helps in drying granules faster and 
more uniformly and avoids color mottling on final 
product.) Screen dried granules through a 1.0 mm 
aperture screen on sieve shaker, and store in drums 
lined with double polyethylene bags. Alternative 
drying can be done in a fluid-bed dryer.

 20. Pass dried granules through a 1.00 mm aperture 
screen on sieve shaker.

 21. Pass coarse granules through a comminuting mill 
using a 1.4 mm aperture screen (knives forward, 
slow speed) and then through 1.0 mm aperture on 
sieve shaker.

 22. Store granules in drums lined with double polyethyl-
ene bags.

 23. Load half of the base granulation into a suitable 
blender.

 24. From the balance of the granules take out fines (about 
50 g of fines for a batch of 1000 tablets) through a 
250 µm aperture on sieve shaker, and hold in a suit-
able vessel.

 25. Add and dissolve ethyl vanillin in liquid flavor.
 26. Check for clarity, and only then disperse over dried 

starch.
 27. Rough blend colloidal silicon dioxide (item 13) with 

lactose monohydrate (item 15), talc, and magnesium 
stearate, and add to the flavored starch.

 28. To this mixture, add fines from step 24, and mix well 
by hand or in a suitable mixer.

 29. Screen through a 250 µm aperture on sieve shaker.
 30. Add this flavored, dispersed blend to the base granu-

lation (first step) in a blender.
 31. Add the remaining bulk granules from the second 

step to the base granulation and blend well for 8 
to 10 minutes. (Caution: Do not mix for too long, 
as the granules may crumble to a finer size, which 
may adversely affect hardness during compression.) 
Discharge blended granules into suitable airtight 
containers lined with double polyethylene bags until 
ready for compressing.

 32. Compress on a suitable machine fitted with 14.4 
mm diameter round punches with beveled edges. 
Compress into 1244 mg tablets.

MAGNESIUM CARBONATE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

260.00 1 Magnesium carbonate, 
USP

260.00

238.00 2 Ludipress® 238.00

4.00 3 Magnesium stearate 4.00

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with medium-compression force.

 2. Compress into 500 mg tablets, using 12 mm biplanar 
punches.

MEBENDAZOLE TABLETS (100 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Mebendazole 100.00

196.00 2 Ludipress® 196.00

4.00 3 Magnesium stearate 4.00

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with low-compression force.

 2. Compress into 294 mg tablets, using 12 mm biplanar 
punches.

MECLIZINE HYDROCHLORIDE TABLETS (25 MG)

Meclizine hydrochloride tablets are multiple-layered tablets 
(MLT) available in 12.5, 25, and 50 mg strengths for oral 
administration. Each tablet contains the following inactive 
ingredients: colloidal silicon dioxide, lactose, magnesium 
stearate, microcrystalline cellulose, sodium starch glycolate, 
starch, stearic acid, and other ingredients. In addition, the 
12.5 mg tablet contains FD&C Blue No. 1; the 25 mg tablet 
contains D&C Yellow No. 10 and FD&C Yellow No. 5; and 
the 50 mg tablet contains D&C Yellow No. 10, FD&C Blue 
No. 1, and FD&C Yellow No. 5.
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MEDROXYPROGESTERONE ACETATE TABLETS 
(2.5 MG/5 MG/10 MG), PROVERA

Each Provera tablet for oral administration contains 2.5, 5, or 
10 mg of medroxyprogesterone acetate. The inactive ingredi-
ents are calcium stearate, cornstarch, lactose, mineral oil, sor-
bic acid, sucrose, and talc. The 2.5 mg tablet contains FD&C 
Yellow No. 6.

MEFENAMIC ACID AND DICYCLOMINE 
HYDROCHLORIDE TABLETS (250 MG/10 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

250.00 1 Mefenamic acid 250.00

10.00 2 Dicyclomine hydrochloride 10.00

30.00 3 Lactose monohydrate 30.00

16.00 4 Starch (maize) 16.00

4.80 5 Gelatin 4.80

3.20 6 Polyvinylpyrrolidone 
potassium 30

3.20

6.00 7 Talc 6.00

6.00 8 Magnesium stearate 6.00

6.00 9 Sodium starch glycolate 6.00

4.00 10 Aerosil® 200 4.00

0.80 11 Methylparaben 0.80

0.08 12 Propylparaben 0.08

— 13 Water, purified, ca 75 mL

mAnuFACturing direCtions

 1. Place items 1 to 3 in a suitable mixer after passing 
them through a 250 μm sieve. Mix the items for 10 
minutes.

 2. In a separate vessel, bring to boil item 13, and add 
items 11 and 12 at 90°C to dissolve. Add items 4 to 6 
to the hot solution, and stir to disperse into a smooth 
slurry. Cool to 50°C.

 3. Add step 2 into step 1, and mix thoroughly to obtain 
a lump-free wet mass. Pass the wet mass through a 
2.38 mm sieve onto paper-lined trays. Dry the gran-
ules at 50°C overnight until an LOD of not more than 
2% is reached.

 4. Pass the dried granules through a 1.19 mm mesh 
screen into a suitable tumbler.

 5. Sift items 9 and 10 through a 500 µm sieve and item 
8 through a 250 µm sieve into step 4, and blend for 3 
minutes.

 6. Compress into 335 mg tablets, using 9.5 mm punches.

MEFENAMIC ACID TABLETS (250 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

250.00 1 Mefenamic acid 250.00

40.00 2 Starch (maize) 40.00

5.00 3 Kollidon® 90F 50.00

— 4 Isopropyl alcohol QS

12.00 5 Kollidon® CL 12.00

85.00 6 Microcrystalline cellulose 
(AvicelTM PH 101)

85.00

5.00 7 Magnesium stearate 5.00

mAnuFACturing direCtions

 1. Granulate a mixture of items 1 and 2 with the solu-
tion of items 3 and 4, sieve, dry, and add a mixture of 
items 5 to 7.

 2. Compress with medium-compression force. 
Compress into 404 mg tablets, using 12 mm punches.

MEFLOQUINE HYDROCHLORIDE 
TABLETS (250 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

250.00; 
275.00

1 Mefloquine; use 
mefloquine hydrochloride

250.00; 275.00

50.00 2 Lactose monohydrate 50.00

65.00 3 Maize (starch) 65.00

3.00 4 Polyoxyl 40 stearate 3.00

10.00 5 Polyvinylpyrrolidone (PVP 
K-30)

10.00

65.00 6 Microcrystalline cellulose 
(AvicelTM PH 102)

65.00

25.00 7 Crospovidone (Kollidon® 
CL)

25.00

2.00 8 Magnesium stearate 2.00

5.00 9 Talc, fine powder 5.00

QS 10 Purified water QS

mAnuFACturing direCtions

 1. Sift mefloquine hydrochloride, lactose monohydrate, 
and maize starch through a 0.500 mm stainless steel 
sieve.

 2. Dissolve polyoxyl 40 stearate and PVP K-30 in 
purified water (70–80°C) by slow stirring, until it 
becomes clear. Cool the solution to 25°C to 30°C. 
This is the granulating solution.
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 3. Knead the powder mix with granulating solution to 
get the desired wet mass.

 4. Pass the wet mass through an 8 mesh screen onto 
drying trays.

 5. Dry the granules to a targeted LOD of 2%.
 6. Pass the dried granules through a 16 mesh screen.
 7. Sift AvicelTM PH 102 and Kollidon® CL through a 

0.500 mm stainless steel sieve.
 8. Load the ground granules from step 5 and the pow-

der mix from step 6 into a suitable blender. Blend for 
2 minutes to get a homogeneous mixture.

 9. Sift magnesium stearate and talc fine powder through 
a stainless steel 500 µm sieve. Add the powder mix 
in step 7. Blend these items for 1 minute.

 10. Compress into 500 mg tablets, using 15 mm suitable 
punches.

 11. Coat using a hypromellose coating. (See Appendix.)

MEPROBAMATE AND PHENOBARBITAL 
TABLETS (400 MG/30 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

400.00 1 Meprobamate 400.00

30.00 2 Phenobarbital 30.00

76.00 3 Microcrystalline cellulose 
(AvicelTM PH 101)

76.00

13.00 4 Kollidon® VA 64 13.00

21.00 5 Kollidon® CL 21.00

8.00 6 Talc 8.00

1.00 7 Aerosil® 200 1.00

1.00 8 Calcium arachinate 1.00

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, mix, 
and press with low-compression force.

 2. Compress into 551 mg tablets, using 12 mm biplanar 
punches.

MEPROBAMATE AND PHENOBARBITAL 
TABLETS (400 MG/30 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

400.00 1 Meprobamate 400.00

30.00 2 Phenobarbital 30.00

13.00 3 Kollidon® VA 64 13.00

— 4 Isopropyl alcohol QS

21.00 5 Kollidon® CL 21.00

50.00 6 Starch (maize) 50.00

8.00 7 Talc 8.00

1.00 8 Aerosil® 200 1.00

1.00 9 Calcium arachinate 1.00

mAnuFACturing direCtions

 1. Granulate a mixture of items 1 and 2 with a solution 
of items 3 and 4. Dry, pass through a 0.8 mm sieve, 
mix with items 5 to 9, and press with low-compres-
sion force.

 2. Compress into 559 mg tablets, using 12 mm biplanar 
punches.

MEPROBAMATE TABLETS (400 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

400.00 1 Meprobamate 400.00

80.00 2 Microcrystalline cellulose 
(AvicelTM PH 101)

80.00

30.00 3 Starch (maize) 30.00

20.00 4 Kollidon® VA 64 20.00

20.00 5 Kollidon® CL 20.00

7.00 6 Talc 7.00

3.00 7 Magnesium stearate 3.00

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with high-compression force (20 kN).

 2. Compress into 560 mg tablets, using 12 mm biplanar 
punches.
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MEPROBAMATE TABLETS (400 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

400.00 1 Meprobamate 400.00

100.00 2 Starch (maize) 100.00

15.00 3 Kollidon® 25 or Kollidon® 
VA 64

15.00

4.50 4 Lutrol E 400a 4.50

— 5 Isopropyl alcohol QS

2.00 6 Talc 2.00

0.20 7 Aerosil® 200 0.20

0.30 8 Calcium arachinate 0.30

a Use only if selecting Kollidon® 25 as item 3.

mAnuFACturing direCtions

 1. Granulate the mixture of items 1 and 2 with a solu-
tion of items 3 to 5. Pass through a 0.8 mm sieve, add 
items 6 to 8, and press.

 2. Compress into 520 mg tablets (515 mg if deleting 
item 4), using 12 mm biplanar punches.

METAMIZOL TABLETS (500 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

500.00 1 Metamizol sodium 
(dipyrone)

500.00

100.00 2 Ludipress® 100.00

10.00 3 Kollidon® CL 10.00

10.00 4 Magnesium stearate 10.00

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.5 mm sieve, 
and press with low-compression force.

 2. Compress into 625 mg tablets, using 12 mm biplanar 
punches.

METAMIZOL TABLETS (500 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

500.00 1 Metamizol sodium 
(dipyrone)

500.00

100.00 2 Microcrystalline cellulose 
(AvicelTM PH 101)

100.00

15.00 3 Kollidon® 30 15.00

25.00 4 Kollidon® CL 25.00

1.00 5 Aerosil® 200 1.00

8.00 6 Talc 8.00

1.00 7 Calcium arachinate 1.00

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.5 mm sieve, 
and press with low-compression force.

 2. Compress into 654 mg tablets, using 12 mm biplanar 
punches.

METFORMIN HYDROCHLORIDE 
BIPHASIC TABLETS

mAnuFACturing direCtions

 1. Dissolve/disperse 25 g of ethyl cellulose N10 NF in 
100 mL of 95% ethanol.

 2. Gradually add this dispersion to 500 g of metformin 
hydrochloride in a planetary mixer to produce a uni-
form damp granulation.

 3. Dry the granulation at 55°C for 1 hour and pass 
through a 0.8 mm aperture screen to break down 
agglomerates.

 4. Blend the metformin–ethyl cellulose granules (541 
g) with 351.5 g of hydroxypropyl methylcellulose 
2208 USP (100,000 cps grade), 10 g of hydroxy-
propyl methylcellulose 2910 USP (5 cps grade), and 
100.5 g of microcrystalline cellulose in a planetary 
mixer for 10 minutes.

 5. Finally, lubricate this mix with 1% w/w magnesium 
stearate and compress into capsule-shaped tablets, 
each containing 500 mg of metformin hydrochloride.
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METFORMIN HYDROCHLORIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

500.00 1 Metformin hydrochloride 500.00

100.00 2 Dicalcium phosphate 100.00

15.00 3 Kollidon® 90F 15.00

8.00 4 Kollidon® 90F 8.00

— 5 Isopropyl alcohol 90.00

5.00 6 Kollidon® CL 5.00

15.00 7 Polyethylene glycol 6000 
powder

15.00

mAnuFACturing direCtions

 1. Granulate the mixture of items 1 to 3 with the solu-
tion of items 4 and 5. Mix these granules with items 
6 and 7, pass through a 0.8 mm sieve, and press with 
medium-compression force.

 2. Compress into 650 mg tablets, using 12 mm bipla-
nar punches. If hardness is the problem, reduce the 
amount of Kollidon® 90F.

METFORMIN HYDROCHLORIDE TABLETS, 
EXTENDED RELEASE (500 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

500.00 1 Metformin hydrochloride 500.00

240.00 2 Lactose anhydrous 240.00

250.00 3 Hydroxypropyl cellulose 250.00

5.00 4 Colloidal silicon dioxide 5.00

5.00 5 Magnesium stearate 5.00

mAnuFACturing direCtions

 1. Pass items 1 to 4 through a 250 µm mesh, and place 
in a suitable blender. Mix these materials for 15 
minutes.

 2. Add item 5, and mix for 3 to 7 minutes.
 3. Compress 1000 mg to a hardness of 16 to 20 kPa in a 

suitable 15 mm punch. Adjust the weight and punch 
size for lower or higher strength.

METFORMIN TABLETS (500 MG)

Metformin HCl tablets contain 500 and 850 mg of metformin 
HCl. In addition, each tablet contains the following inactive 
ingredients: povidone, magnesium stearate, and hydroxypro-
pyl methylcellulose (hypromellose) coating.

METFORMIN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

500.00 1 Metformin hydrochloride 500.00

190.00 2 Lactose anhydrous 190.00

300.00 3 Polyethylene oxide 300.00

5.00 4 Colloidal silicon dioxide 5.00

5.00 5 Magnesium stearate 5.00

mAnuFACturing direCtions

 1. Compress 1000 mg; adjust the weight for higher or 
lower strength.

METFORMIN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

500.00 1 Metformin hydrochloride 500.00

160.00 2 Lactose anhydrous 160.00

330.00 3 Hydroxypropyl cellulose 330.00

5.00 4 Colloidal silicon dioxide 5.00

5.00 5 Magnesium stearate 5.00

mAnuFACturing direCtions

 1. Compress 1000 mg; adjust the weight for lower or 
higher strength.

METFORMIN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

500.00 1 Metformin hydrochloride 500.00

45.90 2 Dibasic calcium phosphate 45.90

329.60 3 Hydroxypropyl cellulose 329.60

92.70 4 Ethyl cellulose 92.70

51.50 5 Povidone 51.50

5.15 6 Colloidal silicon dioxide 5.15

5.15 7 Magnesium stearate 5.15

mAnuFACturing direCtions

 1. Compress 1030 mg; adjust the weight for higher or 
lower strength.
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METFORMIN TABLETS, EXTENDED 
RELEASE (500 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

500.00 1 Metformin 500.00

240.00 2 Lactose monohydrate 240.00

250.00 3 Hydroxypropyl cellulose 250.00

5.00 4 Silicon dioxide colloidal 5.00

5.00 5 Magnesium stearate 5.00

mAnuFACturing direCtions

 1. Place items 1 to 3 in a suitable blending vessel, after 
passing through a 250 µm sieve.

 2. Sift items 4 and 5 through a 250 µm sieve, and add to 
step 1.

 3. Blend for 3 to 5 minutes.
 4. Compress into 1000 mg tablets at 18 to 20 kp.

METHENAMINE TABLETS (500 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

500.00 1 Methenamine powder 500.00

0.50 2 Gelatin powder 0.50

4.50 3 Magnesium stearate 4.50

mAnuFACturing direCtions

 1. Accurately weigh methenamine, gelatin, and magne-
sium stearate.

 2. Mix methenamine and gelatin in a suitable blender 
for 15 minutes. Add magnesium stearate, and mix 
for additional 5 minutes.

 3. Compress into 505 mg tablets, using 3/8 in. round 
punch at 5 kg of pressure.

METHYCLOTHIAZIDE AND DESERPIDINE 
TABLETS (5 MG/0.25 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

5.00 1 Methyclothiazide 5.00

0.25 2 Deserpidine 0.25

7.80 3 Starch (corn) 7.80

166.80 4 Lactose monohydrate 166.80

6.80 5 Starch (corn) 6.80

QS 6 Water, purified, ca 30 mL

6.80 7 Talc 6.80

1.50 8 Magnesium stearate 1.50

mAnuFACturing direCtions

Caution: This is an expensive preparation—keep losses to 
a minimum. Deserpidine is poisonous—handle carefully. 
Maintain a low relative humidity during processing and 
storing.

 1. Granulation
 a. Load methyclothiazide, deserpidine, and starch 

(item 3) together with an equal quantity of lac-
tose into a mixer, and blend for 30 minutes. 
Cover the mixing bowl during this operation.

 b. Pass blended materials from step 1 through 
a 250 µm sieve aperture screen at high speed 
(hammers forward using an Apex mill or similar 
mill).

 c. Load the milled ingredients from step 2 into the 
mixer, add the balance of the lactose, and dry 
blend for 30 minutes.

 d. Mix starch (item 5) with 30 mL of cold purified 
water, and heat to make a paste.

 e. Add the hot starch paste to the blended powders 
in the mixer, and mass for 1 to 3 minutes. Note: 
Overmixing and overwetting will prolong tablet 
disintegration time.

 f. Pass the wet mass through a 4.76 mm aperture 
screen, and spread onto trays.

 g. Load trays of wet granulation into the oven, and 
dry for 4 hours at 49°C. Note: It is essential to 
use a full oven load of trays.

 h. Remove the dried granulation from the oven, and 
pass through an 840 µm aperture screen, or pass 
mill-dried granulation through a 600 µm aper-
ture screen using a FitzMill, impact forward, 
high speed into polyethylene-lined drums. Tie 
liners tightly. Note: The FitzMill method may 
improve dissolution.

 2. Lubrication
 a. Load approximately 20% of granulation into 

blender.
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 b. Mix talc and magnesium stearate, while milling 
through a 600 µm aperture screen, impact for-
ward, high speed on a FitzMill or similar mill, 
and load into the blender.

 c. Load the remaining granulation into blender, 
and blend only for 14 minutes. Note: If lumps 
are present after several minutes of blending, it 
may be necessary to put the entire granulation 
through a 1.19 mm aperture, and then continue 
blending to the required time. Also, note that 
overblending results in increased tablet disinte-
gration time.

 d. Discharge into polyethylene-lined drums. Seal 
containers well.

 3. Compression: Compress using standard 7 mm con-
cave square punches.

METHYCLOTHIAZIDE TABLETS (5 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

5.20 1 Starch (corn) 5.20

QS 2 Dyes QS

5.00 3 Methyclothiazide 5.00

9.40 4 Starch (corn) 9.40

166.40 6 Lactose monohydrate 166.40

QS 7 Water, purified, ca 25 mL

6.80 8 Talc 6.80

2.00 9 Magnesium stearate 2.00

mAnuFACturing direCtions

 1. Granulation and lubrication
 a. Make starch paste, using cornstarch (item 1) and 

purified water.
 b. Mix dyes with item 3, cornstarch (item 4), and 

an equal amount of lactose, and mill through 
a comminuting mill using a 177 µm aperture 
screen, impact forward, high speed. Load into 
the mixer. Add the balance of lactose to the 
mixer (mill through a 420 µm aperture screen, 
impact forward, high speed, if lumpy), and dry 
mix for 10 minutes.

 c. Add hot starch paste from step 1 to the mixer. 
Mix until granular but not longer than 5 min-
utes. If necessary, 1.8 mL of purified water may 
be added to wet the mass during mixing. Note: 
Overmixing and overwetting will prolong the 
tablet disintegration time.

 d. Granulate the wet mass through a comminut-
ing mill, using a 15.88 mm aperture band, and 
spread on trays.

 e. Dry at 60°C until the LOD is 1%, or less, when 
tested for 60 minutes in a Brabender (or equiva-
lent) set at 105°C.

 f. Sift the dried granulation through a 1.19 mm 
aperture screen, and mill the coarse material 
through a comminuting mill fitted with a 1.59 
mm aperture band, knives forward, at medium 
speed.

 g. Load one-half of the granulation into the blender. 
Mix talc and magnesium stearate, while mill-
ing through a 600 µm aperture screen, impact 
forward, high speed, and load into the blender. 
Load the remaining half of the granulation into 
the blender, and blend only for 4 minutes.

 h. Discharge a portion of the granulation from the 
blender, and check for white lumps. If present, 
discharge the entire granulation from the blender 
through a 1.19 mm aperture screen to break 
lumps, and then return to the blender. Load 
the remaining granulation into the blender, and 
blend only for 10 minutes. Note: Overblending 
results in increased tablet disintegration time.

 i. Discharge the blender into tared, polyethylene-
lined drums. Seal, weigh, and deliver the drums 
to the storage area.

 2. Compress using concave 7.1 mm punches; weight is 195 
mg (to be determined based on amount of dyes used).

METHYL CYSTEINE TABLETS (100 MG)

Formulation: Methyl cysteine hydrochloride, 100 g; 
Ludipress®, 200 g; magnesium stearate, 3 mg; menthol, 4 mg.

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with low-compression force at 307 mg.

METHYLERGOTAMINE MALATE TABLETS (0.5 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

0.50 1 Methylergotamine malate, 
10% excess

0.55

0.15 2 Maleic acid 0.15

5.25 3 Starch (maize) 5.25

47.08 4 Lactose monohydrate 47.08

1.00 5 Starch (maize) 1.00

0.50 6 Stearic acid 0.50

2.30 7 Talc 2.30

2.30 8 Magnesium stearate 2.30

9 Water, purified, ca 60 mL



349Compressed Solids Formulations 

mAnuFACturing direCtions

 1. Sift items 2, 4, and 5 through a 250 µm sieve in a 
suitable mixing vessel. Mix the items for 5 minutes.

 2. In a separate vessel, place item 5, and add a sufficient 
amount of hot item 9 to make a paste.

 3. Add step 2 into step 1, and make a suitable wet mass. 
Pass the wet mass through a 2.38 mm sieve onto dry-
ing trays.

 4. Dry the granules at 50°C overnight to an LOD of not 
more than 3%.

 5. Pass the granules through a 20 mesh sieve into a 
blending vessel.

 6. Pass item 1 through a 250 µm sieve, and using a geo-
metric dilution with granules in step 5, add and mix 
item 1 into step 5.

 7. Pass items 6 and 7 through a 500 µm sieve and item 
8 through a 250 µm sieve, and add all three items to 
step 6. Blend for 2 minutes. (Do not overblend.)

 8. Compress into 58 mg tablets, using 3 mm punches.
 9. Provide a sugar coating to a final weight of 100 mg 

per tablet and a diameter of 5 mm. (See Appendix for 
sugar coating formulations.)

METHYLPHENIDATE HYDROCHLORIDE TABLETS 
EXTENDED RELEASE (18 MG/36 MG), CONCERTA

Concerta also contains the following inert ingredients: 
butylated hydroxytoluene, carnauba wax, cellulose acetate, 
hydroxypropyl methylcellulose, lactose, phosphoric acid, 
poloxamer, polyethylene glycol, polyethylene oxides, povi-
done, propylene glycol, sodium chloride, stearic acid, succinic 
acid, synthetic iron oxides, titanium dioxide, and triacetin. 
Concerta uses osmotic pressure to deliver methylphenidate 
HCl at a controlled rate. The system, which resembles a con-
ventional tablet in appearance, comprises an osmotically 
active trilayer core surrounded by a semipermeable mem-
brane with an immediate-release drug overcoat. The trilayer 
core is composed of two drug layers containing the drug and 
excipients and a push layer containing osmotically active 
components. There is a precision laser-drilled orifice on the 
drug-layer end of the tablet. In an aqueous environment, such 
as the gastrointestinal tract, the drug overcoat dissolves within 
1 hour, providing an initial dose of methylphenidate. Water 
permeates through the membrane into the tablet core. As the 
osmotically active polymer excipients expand, methylpheni-
date is released through the orifice. The membrane controls 
the rate at which water enters the tablet core, which in turn, 
controls drug delivery. The biologically inert components of 
the tablet remain intact during gastrointestinal transit and are 
eliminated in the stool as a tablet shell, along with insoluble 
core components.

METHYLPREDNISOLONE TABLETS (2 MG/4 
MG/8 MG/16 MG/24 MG/32 MG), MEDROL

Each Medrol tablet for oral administration contains 2, 4, 8, 
16, 24, or 32 mg of methylprednisolone. The inactive ingredi-
ents found in Medrol are as follows. 2 mg: calcium stearate, 
cornstarch, erythrosine sodium, lactose, mineral oil, sorbic 
acid, and sucrose; 4 and 16 mg: calcium stearate, cornstarch, 
lactose, mineral oil, sorbic acid, and sucrose; 8 and 32 mg: 
calcium stearate, cornstarch, FD&C Yellow No. 6, lactose, 
mineral oil, sorbic acid, and sucrose; 24 mg: calcium stearate, 
cornstarch, FD&C Yellow No. 5, lactose, mineral oil, sorbic 
acid, and sucrose.

METOCLOPRAMIDE TABLETS (10 MG), REGLAN

Reglan tablets (metoclopramide tablets, USP), 10 mg, are 
white, scored, capsule-shaped tablets engraved with “Reglan” 
on one side and “AHR 10” on the opposite side. Each tablet 
contains 10 mg of metoclopramide base (as the monohydro-
chloride monohydrate). The inactive ingredients are mag-
nesium stearate, mannitol, microcrystalline cellulose, and 
stearic acid.

Reglan tablets, 5 mg, are green, elliptical-shaped tablets 
engraved with “Reglan 5” on one side and “AHR” on the 
opposite side. Each tablet contains 5 mg of metoclopramide 
base (as the monohydrochloride monohydrate). The inactive 
ingredients are cornstarch, D&C Yellow No. 10 lake, FD&C 
Blue No. 1 Aluminum Lake, lactose, microcrystalline cellu-
lose, silicon dioxide, and stearic acid.

METOCLOPRAMIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Anhydrous metoclopramide 
hydrochloride; use 
metoclopramide 
hydrochloride

10.54

7.00 2 Maize starch (dried) 7.00

1.00 3 Silicon dioxide (colloidal) 1.00

0.76 4 Magnesium stearate 0.76

5.00 5 Starch (pregelatinized) 5.00

101.24 6 Lactose 101.24

QS 7 Purified water ~15.00 mL

mAnuFACturing direCtions

 1. Dried maize starch must be used for lubrication.
 2. Dry the starch at 80°C for 36 hours prior to its use in 

manufacturing.
 3. Check LOD of starch; the LOD must be less than 

2.0%.
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 4. Pass the lactose, pregelatinized starch, and metoclo-
pramide hydrochloride through a 1.25 mm aperture 
screen, and transfer it to a suitable mass mixer; mix 
for 5 minutes.

 5. Add the water slowly to the mixer, and mix for 30 
minutes or until a suitable consistency is obtained. 
Add extra water, if required.

 6. Pass the mass through a 4.80 mm aperture screen or 
an oscillating granulator (or by hand), and dry in a 
tray dryer or fluid-bed dryer at 50°C until the mois-
ture content is below 5.5%.

 7. Pass the granules through a 875 μm aperture screen 
on an oscillating granulator (or comminuting mill at 
medium speed, knives forward) into tared, polyeth-
ylene-lined drums; seal and weigh.

 8. Carry out remaining steps at a relative humidity 
below 50% and temperature below 26°C.

 9. Transfer the dried granulation to a suitable blender.
 10. Screen the starch (item 2), magnesium stearate, and 

silicon dioxide through a 250 μm aperture screen on 
a sieve shaker, and add to the blender.

 11. Blend for 10 minutes.
 12. Discharge the granules into polyethylene-lined 

drums; seal and weigh for yield.
 13. Compress into 1.255 g per 10 tablets, using 6.35 or 

7.14 mm standard concave punches.

METOCLOPRAMIDE HYDROCHLORIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Metoclopramide 
hydrochloride

10.00

89.50 2 Ludipress® 89.50

0.50 3 Magnesium stearate 0.50

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with medium-compression force.

 2. Compress into 100 mg tablets, using 6 mm biplanar 
punches.

METOCLOPRAMIDE TABLETS (20 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

20.00 1 Metoclopramide 
hydrochloride anhydrous; 
use metoclopramide 
hydrochloride

20.54

7.00 2 Starch (maize), dried 7.00

1.00 3 Silicon dioxide colloidal 1.00

0.76 4 Magnesium stearate 0.76

5.00 5 Starch pregelatinized 5.00

101.24 6 Lactose 101.24

— 7 Water purified (deionized) 15.00 mL

mAnuFACturing direCtions

 1. Granulation
 1. Note: Dried cornstarch must be used for lubrication. 

Dry the starch at 80°C for 36 hours before its use in 
manufacturing. Check the LOD of the starch. The 
LOD must be less than 2% (1 hour on Brabender at 
105°C or equivalent).

 a. Pass the lactose, starch pregelatinized, and 
metoclopramide hydrochloride through a 1.25 
mm aperture screen, transfer to a suitable mass 
mixer, and mix for 5 minutes.

 b. Add the water slowly to the mixer, and mix for 
30 minutes or until a suitable consistency is 
obtained. Add extra water if required.

 c. Pass the mass through a 4.8 mm aperture screen 
or an oscillating granulator (or by hand), and dry 
in a tray dryer or fluid-bed dryer at 50°C until the 
moisture content is below 5.5%.

 d. Arrange for samples.
 e. Pass the granule through an 875 µm aperture 

screen on an oscillating granulator (or commi-
nuting mill at medium speed, knives forward) 
into tared polyethylene-lined drums. Then, seal 
the drums and weigh.

 2. Lubrication
  Note: Carry out at a relative humidity below 50% 

and temperature below 26°C.
 a. Transfer the dried granulation to a suitable 

blender.
 b. Screen the starch (item 2), magnesium stearate, 

and silicon dioxide through a 250 µm sieve aper-
ture screen on a sieve shaker, and add to the 
blender. Blend for 10 minutes.

 c. Discharge the granules into polyethylene-lined 
drums, seal, and weigh for yield.

 3. Compressing
  Note: Carry out at a relative humidity below 50% 

and at temperature below 26°C.
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 a. Compress using 7.14 mm round, standard con-
cave punches or 6.35 mm round, standard con-
cave punches.

 b. Compress to the following specifications: weight 
of 10 tablets = 1.255 g ± 3%.

METOPROLOL SUCCINATE 
TABLETS (95 MG), TOPROL

Toprol-XL is formulated to provide a controlled and predict-
able release of metoprolol for once-daily administration. The 
tablets comprise a multiple-unit system containing metopro-
lol succinate in a multitude of controlled-release pellets. Each 
pellet acts as a separate drug delivery unit and is designed to 
deliver metoprolol continuously over the dosage interval. The 
tablets contain 47.5, 95, and 190 mg of metoprolol succinate 
equivalent to 50, 100, and 200 mg of metoprolol tartrate, USP, 
respectively. The inactive ingredients are silicon dioxide, cel-
lulose compounds, sodium stearyl fumarate, polyethylene 
glycol, titanium dioxide, and paraffin.

METOPROLOL SUCCINATE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

95.00 1 Metoprolol succinate 95.00

25.00 2 Polyoxol 40 hydrogenated 25.00

230.00 3 Hydroxypropyl 
methylcellulose

230.00

94.00 4 Aluminum silicate 94.00

— 5 Alcohol QS

mAnuFACturing direCtions

 1. Mix metroprolol with polyoxyl 40 hydrogenated 
castor oil, and then carefully mix it with the carrier 
materials (HPMC and aluminum silicate).

 2. Granulate the mixture with ethanol, and dry the 
granules.

 3. Add lubricant, and compress.

METOPROLOL TARTRATE TABLETS

Metoprolol tartrate is a selective β1-adrenoreceptor blocking 
agent, available as 50 and 100 mg tablets for oral adminis-
tration and in 5 mL ampules for intravenous administration. 
Each ampule contains a sterile solution of metoprolol tartrate 
(5 mg) and sodium chloride (45 mg). Metoprolol tartrate is 
(±)-1 -(iso propy lamin o)-3- (p-(2 -(met hoxye thyl) pheno xy)-2 
-prop anol (2:1) dextro-tartrate salt.

Metoprolol tartrate is a white, practically odorless, crys-
talline powder with a molecular weight of 684.82. It is very 
soluble in water; freely soluble in methylene chloride, in 

chloroform, and in alcohol; slightly soluble in acetone; and 
insoluble in ether.

The Lopressor tablets contain the following inactive ingre-
dients: cellulose compounds, colloidal silicon dioxide, D&C 
Red No. 30 Aluminum Lake (50 mg tablets), FD&C Blue No. 
2 Aluminum Lake (100 mg tablets), lactose, magnesium stea-
rate, polyethylene glycol, propylene glycol, povidone, sodium 
starch glycolate, talc, and titanium dioxide.

METRONIDAZOLE TABLET CORES (400 MG)

Formulation: Metronidazole, 400 g; AvicelTM PH 102, 150 g; 
Kollidon® VA 64, 25 g; Kollidon® CL, 15 g; Aerosil® 200, 5 
g; polyethylene glycol 6000, powder, 50 g.

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with high-compression force (25–30 kN) 
at 645 mg.

METRONIDAZOLE TABLETS (200 MG)

Formulation: Metronidazole, 200 g; AvicelTM PH 101, 200 g; 
Kollidon®, 6 g; Kollidon® CL, 10 g; Aerosil® 200, 5 g; mag-
nesium stearate, 5 g.

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with high-compression force (25–30 kN) 
at 426 mg.

METRONIDAZOLE EFFERVESCENT 
VAGINAL TABLETS (500 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

500.00 1 Metronidazole 500.00

600.00 2 Sodium bicarbonate 600.00

30.00 3 Kollidon® 30 30.00

10.00 4 Kollidon® 30 10.00

— 5 Isopropyl alcohol 150 mL

500.00 6 Tartaric acid 500.00

50.00 7 Polyethylene glycol 6000 
powder

50.00

mAnuFACturing direCtions

 1. Granulate items 1 and 2 with the solution of items 3 
and 4. Pass through a 0.8 mm sieve, mix with items 
6 and 7, and press.

 2. Compress into 1700 mg tablets, using 16 mm bipla-
nar punches.
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METRONIDAZOLE, FURAZOLIDONE, AND 
LOPERAMIDE TABLETS (200 MG/25 MG/2 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

200.00 1 Metronidazole 200.00

25.00 2 Furazolidone 25.00

2.00 3 Loperamide 2.00

200.00 4 Starch (maize) 200.00

175.00 5 Dicalcium phosphate 175.00

5.00 6 Gelatin 5.00

110.00 7 Starch (maize) 110.00

1.16 8 Yellow dye 1.16

4.00 9 Magnesium stearate 4.00

2.00 10 Talc 2.00

— 11 Water, purified, ca 500 mL

mAnuFACturing direCtions

 1. Sift items 1, 2, 4, and 5 through a 40 mesh sieve into 
a mixing vessel.

 2. Mix for 10 minutes, and use this mix to dilute item 1 
into the same vessel.

 3. In a separate vessel, heat item 11 to 90°C, and add 
items 6 to 8. Stir to make a smooth slurry containing 
30% starch.

 4. Add the slurry in step 3 into step 2, and mix until a 
suitable mass for granulation is obtained.

 5. Pass the wet mass through a 2.38 mm sieve onto 
paper-lined trays.

 6. Dry the granules at 50°C overnight to meet an LOD 
of not more than 2.5%.

 7. Pass the dried granules through a 1.19 mm mesh into 
a blending vessel.

 8. Pass item 9 though a 250 µm sieve and item 10 
through a 500 µm sieve into step 6. Blend for 2 
minutes.

 9. Compress into 680 mg tablets, using 13 mm punches.

METRONIDAZOLE TABLETS (200 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

200.00 1 Metronidazole 200.00

200.00 2 AvicelTM PH 101 200.00

6.00 3 Kollidon® 30 6.00

10.00 4 Kollidon® CL 10.00

5.00 5 Aerosil® 200 5.00

5.00 6 Magnesium stearate 5.00

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with high-compression force (25–30 kN).

 2. Compress into 426 mg tablets, using 12 mm biplanar 
punches.

METRONIDAZOLE TABLETS (200 MG/400 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

400.00 1 Metronidazole 400.00

150.00 2 Lactose monohydrate 150.00

37.50 3 Starch (corn) 37.50

30.00 4 Povidone K 29–32 30.00

37.50 5 Starch (corn) 37.50

QS 6 Water, purified 121.00 mL

13.00 7 Starch (corn) 13.00

1.25 8 Magnesium stearate 1.25

Note: For 200 mg strength, scale down the BOM proportionally and com-
press using a 9.5 mm round, standard concave punch. The thickness 
should be 4.3 to 4.9 mm (range: not more than ± 5%); hardness: 
National Testing Laboratory (NTL) 7 to 17 kPa; disintegration time: 
not more than 15 minutes in water.

mAnuFACturing direCtions

 1. Granulation
 a. Make a starch paste using starch (corn) (item 3) 

and purified water (distilled) (item 6) in a stain-
less steel container.

 b. Pass the following items through a 595 µm aper-
ture screen, and transfer to a suitable mixer: met-
ronidazole, lactose, and starch (corn) (item 5).

 c. Add the povidone to the mixer, and mix for 5 
minutes.

 d. Add the starch paste from step 1 to the mixer, 
and mix until a suitable-consistency mass is 
obtained. Add extra water if required.

 e. Pass the wet mass through a 2.36 mm screen on 
a suitable granulator.

 f. Spread the granules on paper-lined trays, and 
dry in an oven at 50°C until the moisture content 
is not more than 5.5%.

 g. Request samples for moisture content.
 h. Pass the dried granules through a 1.59 mm aper-

ture screen on a suitable comminuting mill, at 
medium speed, with knives forward, into tared, 
polyethylene-lined drums. Then, seal the drums 
and weigh.

 2. Lubrication
 a. Transfer the dried granulation to a suitable 

blender.
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 b. Screen the following items through a 595 μm 
aperture screen, and add the following to the 
blender: starch (corn) (item 7) and magnesium 
stearate. Blend for 5 minutes.

 c. Discharge the granule into polyethylene-lined 
drums, seal, and weigh for yield.

 3. Compression: Compress using 12.7 mm round, stan-
dard concave punches.

 4. Coating: Coat using a Methocel coating. (See 
Appendix.)

METRONIDAZOLE TABLETS (400 MG)

Metronidazole is an oral synthetic antiprotozoal and antibac-
terial agent, 1-(β- hydro xyeth yl)-2 -meth yl-5- nitro imida zole.  
Metronidazole tablets contain 250 mg or 500 mg of metroni-
dazole. Inactive ingredients include cellulose, FD&C Blue No. 
2 lake, hydroxypropyl cellulose, hydroxypropyl methylcellu-
lose, polyethylene glycol, stearic acid, and titanium dioxide.

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

400.00 1 Metronidazole 400.00

150.00 2 AvicelTM PH 102 150.00

25.00 3 Kollidon® VA 64 25.00

15.00 4 Kollidon® CL 15.00

5.00 5 Aerosil® 200 5.00

50.00 6 Polyethylene glycol 6000, 
powder

50.00

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with high-compression force (25–30 kN).

 2. Compress into 645 mg tablets, using 12 mm bicon-
vex punches.

METRONIDAZOLE TABLETS (500 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

500.00 1 Metronidazole 500.00

220.00 2 Sorbitol, crystalline 220.00

10.00 3 Kollidon® 90F 10.00

— 4 Ethanol 96%, ca 75.00

20.00 5 Kollidon® CL 20.00

4.00 6 Talc 4.00

0.50 7 Aerosil® 200 0.50

0.50 8 Calcium arachinate 0.50

mAnuFACturing direCtions

 1. Granulate the mixture of items 1 and 2 with the solu-
tion of items 3 and 4. Pass the mixture through a 0.8 
mm sieve, dry it, mix it with items 5 to 7, and press it 
with medium-compression force.

 2. Compress into 755 mg tablets, using 16 mm biplanar 
punches.

MIDODRINE HYDROCHLORIDE 
CONTROLLED-RELEASE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

15.00 1 Midodrine hydrochloride 15.00

18.80 2 Microcrystalline cellulose 
PH101

18.80

65.20 3 Lactose monohydrate 65.20

1.00 4 Sodium carboxymethyl 
cellulose

1.00

28.00 5 Water 28.00

mAnuFACturing direCtions

 1. The following preparation provides a zero-order 
release profile.

 2. Intensely mix items 1 to 4 in mixer.
 3. Apply item 5 to step 2, and continue mixing until 

properly wet.
 4. Extrude the mass in step 3 through a screen with 

apertures between 0.4 and 1.0 mm to give sphe-
ronized pellets with smooth surface.

 5. Apply inner coat using a fluid bed to increase the 
weight of pellets by 8.5% w/w using hydroxypropyl 
methylcellulose (13.5 g), magnesium stearate (2.9 g), 
talc (25.2 g), Eudragit® NE 30 D (895.1 g), and puri-
fied water (1135.4 g).

 6. Apply outer coat in a fluid bed to increase the weight 
by another 1% w/w using hydroxypropyl methyl-
cellulose (20.0 g), talc (20.0 g), and purified water 
(460.0) g.

 7. The release profile can be changed by mix-
ing fractions of pellets with different amounts of 
inner coating applied, or the release profile can be 
changed by coating with other acrylic resins such as 
Eudragit® RL 30 D, Eudragit® RS 30 D, or combina-
tions thereof, or using other types of film-forming 
agents such as ethyl cellulose or silicone polymers. 
Furthermore, the release profile can be changed by 
applying a fraction of noncoated pellets or by apply-
ing an enteric coating to a fraction of pellets.
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MIDODRINE HYDROCHLORIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

50.00 1 Midodrine hydrochloride 50.00

2.00 2 Klucel MF 2.00

93.00 3 Methocel E50 93.00

1.50 4 Midodrine hydrochloride 1.50

6.6 5 Klucel MF 6.6

156.90 6 Methocel E50 156.90

2.80 7 Midodrine hydrochloride 2.80

247.20 8 Methocel E50 247.20

1.20 9 Midodrine hydrochloride 1.20

9.70 10 Methocel E50 9.70

8.50 11 Talc 8.50

mAnuFACturing direCtions

 1. Compress ingredients 1 to 3, 4 to 6, and 7 to 8 as 
the core, the first, and the second layer, respec-
tively. Using the core composition, compress a core 
weighing 100 mg using a punch 6 mm in diameter. 
Compression coat the core using 165 mg of the first 
compression layer composition and a punch of 9 mm 
in diameter. Again compression coat the compres-
sion-coated core using 250 mg of the second com-
pression layer composition and a punch of 11 mm in 
diameter.

 2. Apply ingredients 9 to 11 by spray coating.

MIDODRINE HYDROCHLORIDE 
TRIPLE-LAYER TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

5.00 1 Midodrine hydrochloride 5.00

2.00 2 Klucel MF 2.00

93.00 3 Methocel E50 93.00

1.50 4 Midodrine hydrochloride 1.50

6.60 5 Klucel MF 6.60

156.90 6 Methocel E50 156.90

2.80 7 Midodrine hydrochloride 2.80

247.20 8 Methocel E50 247.20

1.20 9 Midodrine hydrochloride 1.20

9.70 10 Methocel E5 9.70

8.50 11 Talc 8.50

mAnuFACturing direCtions

 1. Items 1 to 3 are compressed to form a core using 6 
mm diameter punch.

 2. Coat the core using items 4 to 6 using 9 mm diameter 
punch.

 3. Coat the tablet (step 2) with items 7 to 8 using 11 mm 
diameter punch.

 4. Spray coat step 3 with items 9 to 11.

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

1.66 1 Midodrine hydrochloride 1.66

48.34 2 Hydroxypropyl 
methylcellulose E50

48.34

10.00 3 Croscarmellose sodium 10.00

0.62 4 Midodrine hydrochloride 0.62

126.38 5 Hydroxypropyl 
methylcellulose E15

126.38

135.00 6 Hydroxypropyl 
methylcellulose K100 
LV8

135.00

1.99 7 Midodrine hydrochloride 1.99

143.01 8 Hydroxypropyl 
methylcellulose E50

143.01

1.79 9 Hydroxypropyl 
methylcellulose E5

1.79

1.25 10 Talc 1.25

0.36 11 Propylene glycol 0.36

0.73 12 Midodrine hydrochloride 0.73

3.58 13 Hydroxypropyl 
methylcellulose E5

3.58

2.51 14 Talc 2.51

0.71 15 Propylene glycol 0.71

mAnuFACturing direCtions

 1. Compress core using 6 mm punch using items 1 to 3.
 2. Compress core in step 1 with items 4 to 6 in 9 mm 

diameter punch.
 3. Compress tablet in step 2 using items 7 and 8 using 

11 mm diameter punch.
 4. Apply coating by spray method using items 9 to 12.
 5. Apply coating by spray method using items 12 to 15.

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Midodrine hydrochloride 10.00

340.00 2 Klucel LF 340.00

0.20 3 Methocel E5 0.20

0.10 4 Magnesium stearate 0.10

0.40 5 Talc Ponderax 0.40

0.0048 6 Antifoam agent 0.0048

4.50 7 Eudragit® NE 30D 4.50

1.80 8 Methocel E5 1.80

1.80 9 Talc Ponderax 1.80
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mAnuFACturing direCtions

 1. Core: items 1 and 2.
 2. Insoluble inner coat: items 3 to 7.
 3. Soluble outer coat: items 8 and 9.

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

200.00 1 Core (nonpareil) 200.00

4.00 2 Midodrine hydrochloride 4.00

0.30 3 Methocel E5M 0.30

0.06 4 Magnesium stearate 0.06

0.50 5 Talc Ponderax 0.50

0.004 6 Antifoam agent 0.004

5.20 7 Eudragit® NE 30D 5.20

3.00 8 Midodrine hydrochloride 3.00

0.30 9 Methocel E5M 0.30

0.06 10 Magnesium stearate 0.06

0.50 11 Talc Ponderax 0.50

0.004 12 Antifoam 0.004

6.10 13 Eudragit® NE 30D 6.10

2.00 14 Midodrine hydrochloride 2.00

0.30 15 Methocel E5 M 0.30

0.08 16 Magnesium stearate 0.08

0.70 17 Talc Ponderax 0.70

0.006 18 Antifoam 0.006

1.00 19 Midodrine hydrochloride 1.00

0.40 20 Methocel E5M 0.40

0.08 21 Magnesium stearate 0.08

1.00 22 Talc Ponderax 1.00

0.006 23 Antifoam 0.006

78.00 24 Eudragit® NE 30D 78.00

1.00 25 Methocel E5 1.00

1.00 26 Talc Ponderax 1.00

mAnuFACturing direCtions

 1. Coat item with items 2 to 7.
 2. Coat step 1 with items 8 to 13.
 3. Coat step 2 with items 14 to 18.
 4. Coat step 3 with items 19 to 24.
 5. Coat step with final outer coat with items 25 and 26.
 6. Cure tablets at 70°C.

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

200.00 1 Nonpareil seeds 200.00

4.00 2 Midodrine hydrochloride 4.00

0.30 3 Paraffin solid 0.30

0.10 4 Acetyltributyl citrate 0.10

1.90 5 Ethyl cellulose 1.90

0.028 6 Aerosil® 200 0.028

3.00 7 Midodrine hydrochloride 3.00

0.30 8 Paraffin solid 0.30

0.10 9 Acetyltributyl citrate 0.10

2.20 10 Ethyl cellulose 2.20

0.032 11 Aerosil® 200 0.032

2.00 12 Midodrine hydrochloride 2.00

0.40 13 Paraffin solid 0.40

0.20 14 Acetyltributyl citrate 0.20

2.80 15 Ethyl cellulose 2.80

0.04 16 Aerosil® 200 0.04

0.50 17 Paraffin solid 0.50

0.20 18 Acetyltributyl citrate 0.20

3.30 19 Ethyl cellulose 3.30

0.05 20 Aerosil® 200 0.05

mAnuFACturing direCtions

 1. Coat item 1 with items 2 to 6.
 2. Coat step 1 with items 7 to 11.
 3. Coat step 2 with items 12 to 16.
 4. Final outer coat: use items 17 to 20.

MONTELUKAST SODIUM TABLETS, SINGULAIR

Each 10 mg film-coated Singulair tablet contains 10.4 mg of 
montelukast sodium. Each tablet also contains cornstarch, 
hydroxypropyl cellulose, magnesium stearate, colloidal 
silicon dioxide, lactose, and other inactive ingredients. A 
Singulair tablet is equivalent to 10 mg of free acid and the 
following inactive ingredients: microcrystalline cellulose, 
lactose monohydrate, croscarmellose sodium, hydroxypropyl 
cellulose, and magnesium stearate. The film coating consists 
of hydroxypropyl methylcellulose, hydroxypropyl cellulose, 
titanium dioxide, red iron oxide, yellow iron oxide, and car-
nauba wax.

Each 5 mg chewable Singulair tablet contains 5.2 mg of 
montelukast sodium, which is the molar equivalent to 5 mg 
of free acid, and the following inactive ingredients: mannitol, 
microcrystalline cellulose, hydroxypropyl cellulose, red ferric 
oxide, croscarmellose sodium, cherry flavor, aspartame, and 
magnesium stearate.
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MORPHINE SULFATE AND GRANISETRON 
HYDROCHLORIDE SUSTAINED-RELEASE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

30.00 1 Morphine sulfate 30.00

130.00 2 Hydroxypropyl 
methylcellulose

130.00

70.00 3 Lactose monohydrate 70.00

10.00 4 Polyvinylpyrrolidone 10.00

2.00 5 Silicon dioxide 2.00

1.12 6 Granisetron hydrochloride 1.12

60.00 7 Lactose fine powder 60.00

5.00 8 Sucrose fine powder 5.00

1.00 9 Flavor 1.00

0.06 10 Polyvinylpyrrolidone 0.06

QS 12 Ethyl alcohol 95% QS

, 13 Water QS

mAnuFACturing direCtions

 1. Prepare a granulation blend containing morphine 
sulfate, hydroxypropyl methylcellulose, lactose, and 
polyvinylpyrrolidone. Add silicon dioxide and stea-
ric acid to the granulation and blend for additional 5 
to 10 minutes.

 2. Compress the morphine sulfate sustained-release 
granulation using appropriate tooling and tableting 
machine to fill weight of 244 mg.

 3. Prepare the solvent mixture containing polyvi-
nylpyrrolidone in water or a mixture of water and 
ethanol.

 4. Blend granisetron hydrochloride, lactose, sucrose, 
and the flavoring agent. Screen to break lumps.

 5. Add the mixture of step 3 to that of step 4, while 
mixing until a moistened powder blend is achieved.

 6. Compress about 67.80 mg of moistened blend.

MORPHINE SULFATE EFFERVESCENT TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

24.00 1 Morphine sulfate 24.00

27.00 2 Sodium bicarbonate 27.00

27.00 3 Citric acid anhydrous 27.00

10.00 4 Microcrystalline cellulose 10.00

10.00 5 Xylitol 10.00

2.00 6 Sucrose stearate 2.00

mAnuFACturing direCtions

 1. Dry morphine sulfate at 100°C for 2 to 4 hours to 
reduce the moisture content of the material. Dry 
other ingredients at 40°C to 60°C to significantly 
reduce the moisture content of the material.

 2. Blend items 1 to 6 for 10 minutes and extrude in a hot 
melt extruder at 70°C to 100°C to soften and melt the 
thermal binders (sucrose stearate and xylitol) and to 
form granules containing the effervescent couple.

 3. Screen the granules and blend with the ingredi-
ents: MS-EGF (30–60 mesh), 50%; microcrystal-
line cellulose, 31%; mannitol, 10%; Ac-Di-Sol, 5%; 
aspartame, 3%; redberry flavor, 0.4%; magnesium 
stearate, 0.5%; Cab-O-Sil M5P, 0.1%, for 5 minutes 
prior to compression.

 4. Compress morphine sulfate tablets to a hardness of 
approximately 1 to 5 kPa, and tablets should disinte-
grate in water in approximately 15 to 35 seconds.

MULTIVITAMIN AND BETA-CAROTENE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

7.00 2 Beta-carotene; use 
beta-carotene dry powder 
(10%, Pharma)

70.00

2.20 3 Thiamine mononitrate 2.20

2.20 4 Riboflavin 2.20

6.50 5 Nicotinamide 6.50

11.50 6 Calcium d-pantothenate 11.50

2.20 7 Pyridoxine hydrochloride 2.20

0.06 8 Cyanocobalamin; use 
cyanocobalamin dry 
powder (0.1%)

60.00

85.00 9 Ascorbic acid (powder) 85.00

32.00 10 Vitamin E acetate (dry 
powder; SD 50)

32.00

210.00 11 Ludipress® 210.00

7.00 12 Kollidon® VA6 4 7.00

3.00 13 Magnesium stearate 3.00

7.00 14 Orange flavor 7.00

2.50 15 Saccharin sodium 2.50

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
mix, and press with medium-compression force.

 2. Compress into 448 mg tablets, using 12 mm planar 
punches.
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MULTIVITAMIN AND CARBONYL IRON TABLETS

Bill of Materials

Scale (per 
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

5000 IU 1 Vitamin A acetate (dry 
powder; 500,000 IU/g)

10.00

2.20 mg 2 Thiamine mononitrate, 
BASF

2.20

2.20 mg 3 Riboflavin 2.20

16.50 mg 4 Nicotinamide 16.50

11.50 mg 5 Calcium d-pantothenate 11.50

2.20 mg 6 Pyridoxine hydrochloride 2.20

6.00 mg 7 Cyanocobalamin (dry 
powder; 0.1%)

6.00

85.00 mg 8 Ascorbic acid (powder) 85.00

31.00 mg 9 Vitamin E acetate (dry 
powder; SD 50)

31.00

311.00 mg 10 Ludipress® 311.00

10.00 mg 11 Carbonyl iron (powder OF) 10.00

3.00 mg 12 Magnesium stearate 3.00

7.20 mg 13 Orange flavor 7.20

2.50 mg 14 Saccharin sodium 2.50

mAnuFACturing direCtions

 1. Mix all ingredients, pass through a 0.8 mm sieve, 
mix, and press with high-compression force (20 kN).

 2. Compress into 500 mg tablets, using 12 mm biplanar 
punches.

MULTIVITAMIN AND FLUORIDE 
CHEWABLE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

1.20 1 Riboflavin; use coated 
riboflavin (25% excess)

5.28

0.30 2 Folic acid (powder) 0.31

1.00 3 Fluoride; use sodium 
fluoride (powder)

2.21

19.50 4 Starch (Bright Yellow 2 
LA)

19.50

1.05 5 Pyridoxine; use pyridoxine 
hydrochloride (6% 
excess)

4.02

1.05 6 Thiamine HCl; use coated 
thiamine mononitrate (5% 
excess)

3.21

13.50 7 Niacin; use nicotinamide 40.20

4.50 µg 8 Vitamin B12; use 
cyanocobalamin oral 
powder in starch (10% 
excess)

5.17

20.00 9 Ascorbic acid; use 
surface-coated ascorbic 
acid and sodium salt

21.00

40.00 10 Sodium ascorbate; use 
surface-coated sodium 
ascorbate (5% excess)

47.25

7.49 11 Anhydrous citric acid 7.49

15 IU 12 Vitamin E; use vitamin E 
(d,l-α-tocopherol) (5% 
excess)

31.50

400 IU (10 
μg)

13 Vitamin D; use vitamin D3 
beadlets (25% excess)

0.65

9.36 14 Flavor 9.36

2500 IU or 
0.75 mg

15 Vitamin A; use vitamin A 
palmitate beadlets (500 
mU/g), USP (60% excess)

8.25

500.60 16 Sugar (compressible) 500.60

mAnuFACturing direCtions

Manufacture this product at less than 40% relative humidity 
and a temperature below 26.7°C.

 1. If lumpy, hand screen riboflavin through an 8 mesh 
screen, and then mix with folic acid, sodium fluoride 
powder, and approximately 3.5 g of Bright Yellow 
starch in a suitable blender until the yellow color of 
premix is uniform.

 2. Cross-feed the premixed items, pyridoxine hydrochlo-
ride, thiamine mononitrate, nicotinamide, cyanoco-
balamin oral powder in starch, ascorbic acid, citric 
acid, and vitamin E through an 846 µm screen on a 
comminuting mill (knives forward, medium speed).
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 3. Transfer the powders to a suitable blender.
 4. Clear mill with a part of the compressible sugar, and 

transfer to the blender.
 5. Load vitamin D3 beadlets, sodium ascorbate, flavor, 

and vitamin A palmitate into the blender.
 6. Blend for 10 minutes.
 7. Discharge the contents of the blender into polyethyl-

ene-lined drums.
 8. Pass the remaining compressible sugar through an 

846 μm screen on a comminuting mill (knives for-
ward, medium speed).

 9. Transfer to the blender.
 10. Screen the material from previous step, magne-

sium stearate, and the remaining Bright Yellow 
starch through an 846 µm screen, and transfer to the 
blender. (Note: Mill material not passing through the 
screen through an 846 µm screen on a comminuting 
mill at medium speed with knives forward.) Blend 
for 20 minutes.

 11. Discharge blender into polyethylene-lined drums, 
and weigh for yield.

 12. Use precompression, if available, to obtain a tablet 
with adequate friability.

 13. Coat as needed. (See Appendix.)

MULTIVITAMIN AND MINERAL TABLETS

Bill of Materials

Scale (per 
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

4000 
IU/400 IU

1 Vitamin A/vitamin D 
crystalets (500,000 
A/50,000 D per g) (25% 
excess)

10.00

40.00 mg 2 Vitamin A acetate (powder; 
500 MA) (20% excess)

50.00

10.00 mg 3 Thiamine hydrochloride 
(10% excess)

11.00

5.00 mg 4 Riboflavin 5.00

100.00 mg 5 Nicotinamide niacinamide 
(white powder)

100.00

200.00 mg 6 Ascorbic acid (white 
powder) (10% excess)

220.00

20.00 mg 7 Calcium pantothenate 
(dextro) (30% excess)

26.00

5.00 mg 8 Pyridoxine hydrochloride 5.00

7.33 mg 9 Povidone (K-29–32)a 7.33

29.16 mg 10 Anhydrous refined alcohol 
isopropyl

29.16

24.20 mg 11 Talc powder 24.20

6.07 mg 12 Magnesium stearate 
(impalpable powder)

6.07

4.75 mg 13 Stearic acid (fine powder) 4.75

10.0 mg 14 Iron; use iron sulfate (dried) 31.26

1.00 mg 15 Coppera 1.00

0.15 mg 16 Iodinea 0.15

1.00 mg 17 Manganesea 1.00

5.00 mg 18 Magnesiuma 5.00

1.50 mg 19 Zinca 1.50

0.10 mg 20 Cobalt; use cobalt sulfate 0.47

5.00 mg 21 Potassium; use potassium 
sulfate

11.14

0.20 mg 22 Molybdenum; use sodium 
molybdate (dihydrate)

0.50

6.00 μg 23 Vitamin B12; use 
cyanocobalamin (1000 
μg/g oral powder in 
gelatin; 5% excess)

6.30

a Provided as mineral mix (includes 3% excess).

Bill of Materials: Mineral Mix

Scale (mg/
Tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

13.85 1 Copper sulfate with excess 14.28

0.01175 2 Calcium iodate 
monohydrate

0.01212

0.1228 3 Manganese sulfate 
monohydrate

0.1267

0.1480 4 Zinc sulfate (pure dry 
powder)

0.1526
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mAnuFACturing direCtions

 1. Mineral mix processing: Grind copper sulfate, cal-
cium iodate, manganese sulfate, and zinc sulfate 
through FitzMill screen 0 band (high speed, impact 
forward). Note: Vitamin A is susceptible to destruc-
tion by oxidation and also excessive exposure to 
actinic light and moisture. Compression of this tablet 
should be done with relative humidity less than 40%. 
Protect granulation with CO2 if material is not to be 
compressed soon after granulation.

 2. Hand screen vitamin A and D crystallets and vita-
min A acetate through 1.2 mm aperture screen.

 3. Load into mass mixer (screen using 1.2 mm aper-
ture screen, if necessary) thiamine HCl, riboflavin, 
nicotinamide, ascorbic acid, calcium pantothenate, 
pyridoxine HCl, and the vitamin A and D mix.

 4. Blend for 10 minutes.
 5. Dissolve povidone in alcohol (~26 mL).
 6. Add povidone solution to blended materials, and mix 

for 5 minutes.
 7. Scrape mixer, and then add alcohol to mass.
 8. Pass wet mass through a 15.88 mm aperture (or simi-

lar), band-fitted to rotary granulator. (Note: Wet mass 
can set hard; therefore, granules should be spread 
quickly onto trays.) Dry the granulation at 49°C until 
LOD is less than 1.0%.

 9. Pass the dried granulation through a 1.2 mm aper-
ture screen fitted to an oscillating granulator.

 10. Mill the talc (item 11), magnesium stearate, stearic 
acid, iron sulfate, mineral mix, cobalt sulfate, potas-
sium sulfate, and sodium molybdate through a 595 
µm aperture screen at high speed, impact forward.

 11. Load half of the granulation into a suitable blender; 
add mineral mix and cyanocobalamin oral powder.

 12. Add balance of granulation and blend for 30 minutes.
 13. Compress and coat using a sealing subcoating of 

polyvinylpyrrolidone (PVP) (see Appendix), fol-
lowed by HPMC coating solution and clear Methocel 
gloss.

MULTIVITAMIN AND MINERAL 
TABLETS WITH BETA-CAROTENE

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

150.00 1 Beta-carotene (dry powder; 
10%)

150.00

2.50 2 Thiamine mononitrate 2.50

2.90 3 Riboflavin 2.90

2.00 4 Pyridoxine hydrochloride 2.00

22.00 5 Nicotinamide 22.00

12.00 6 Calcium d-pantothenate 12.00

110.00 7 Ascorbic acid for direct 
compression

110.00

550.00 8 Calcium phosphate 
(dibasic)

550.00

82.00 9 Ferrous fumarate 82.00

166.00 10 Magnesium oxide 166.00

2.50 11 Cupric sulfate 2.50

13.80 12 Manganese sulfate 13.80

57.20 13 Potassium chloride 57.20

37.00 14 Zinc sulfate 37.00

57.00 15 AvicelTM PH102 57.00

50.00 16 Kollidon® CL 50.00

5.70 17 Stearic acid 5.70

5.00 18 Magnesium stearate 5.00

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with high-compression force.

 2. Compress into 1300 mg tablets, using 16 mm bipla-
nar punches.

MULTIVITAMIN + CALCIUM + IRON 
TABLETS (1 RDA OF VITAMINS)

Formulation: Vitamin A acetate dry powder, 5.0 g, 500,000 
IU/g (BASF); Vitamin D dry powder, 2.0 g, 100,000 IU/g; 
thiamine mononitrate, 1.2 g; riboflavin, 1.8 g; nicotinamide, 
12.0 g; vitamin E acetate dry powder SD 50 4.0 g; ascorbic 
acid, powder, 50.0 g; ferrous fumarate, 60.0 g; dibasic cal-
cium phosphate, 200.0 g; granulated with 5% Kollidon® 30; 
calcium carbonate, 125.0 g; AvicelTM PH 101, 45.0 g; Aerosil® 
200, 1.5 g.

mAnuFACturing direCtions

Mix all components, pass through a sieve, and press to tablets 
at 500 mg.
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MULTIVITAMIN, CALCIUM, AND IRON TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

5.00 1 Vitamin A acetate (dry 
powder)

5.00

2.00 2 Vitamin D (dry powder; 
500,000 IU/g)

2.00

1.20 3 Thiamine mononitrate 
(100,000 IU/g)

1.20

1.80 4 Riboflavin, BASF 1.80

12.00 5 Nicotinamide 12.00

4.00 6 Vitamin E acetate (dry 
powder; SD 50)

4.00

50.00 7 Ascorbic acid (powder), 
BASF

50.00

60.00 8 Ferrous fumarate 60.00

200.00 9 Dibasic calcium phosphate 
granulated with 5% 
Kollidon® 30

200.00

125.00 10 Calcium carbonate 125.00

45.00 11 AvicelTM PH101 45.00

1.50 12 Aerosil® 200 1.50

mAnuFACturing direCtions

 1. Mix all components, pass through a sieve, and press 
to tablets.

 2. Compress into 500 mg tablets, using 11 mm biplanar 
punches.

MULTIVITAMIN + CARBONYL IRON 
TABLETS (1–2 RDA OF VITAMINS)

Formulation: Vitamin A acetate dry powder 500,000 IU/g, 
10.0 g; thiamine mononitrate, 2.2 g; riboflavin, 2.2 g; nico-
tinamide, 16.5 g; calcium d-pantothenate, 11.5 g; pyridoxine 
hydrochloride, 2.2 g; cyanocobalamin, dry powder 0.1%, 6.0 
g; ascorbic acid, powder, 85.0 g; vitamin E acetate dry powder 
SD 50, 31.0 g; Ludipress®, 311.0 g; carbonyl iron powder, 10.0 
g; magnesium stearate, 3.0 g; orange flavor, 7.2 g; saccharin 
sodium, 2.5 g.

mAnuFACturing direCtions

 1. Mix all ingredients, pass through a 0.8 mm sieve, 
mix, and press with high-compression force (20 kN) 
at 500 mg.

MULTIVITAMIN CHEWABLE 
TABLETS FOR CHILDREN

Formulation: Vitamin A acetate dry powder, 7.0 g, 500,000 
IU/g; thiamine mononitrate, 1.2 g; riboflavin, 1.2 g; nicotin-
amide, 20.0 g; pyridoxine hydrochloride, 1.8 g; cyanocobala-
min 0.1%, dry powder, 6.5 g; ascorbic acid, powder, 60.0 g; 
vitamin D3 acetate dry powder, 100,000 IU/g, 5.0 g; vitamin 
E acetate, 31.0 g; dry powder SD 50 4.0 g; sorbitol, crystal-
line, 200.0 g; sucrose, crystalline, 200.0 g; Kollidon® VA 64, 
20.0 g; Aerosil® 200, 1.0 g; orange flavor, dry powder, 30.0 g; 
raspberry flavor, dry powder, 6.0 g; passion fruit flavor, dry 
powder, 3.0 g; cyclamate sodium, 2.0 g.

mAnuFACturing direCtions

 1. Mix all ingredients, pass through a 0.8 mm sieve, 
and press with medium- to high-compression force 
(20 kN) at 575 mg.

MULTIVITAMIN CHEWABLE 
TABLETS FOR CHILDREN

Bill of Materials

Scale (per 
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

3500 IU 1 Vitamin A acetate (dry 
powder; 500,000 IU/g)

7.00

1.20 mg 2 Thiamine mononitrate 1.20

1.20 mg 3 Riboflavin 1.20

20.00 mg 4 Nicotinamide 20.00

1.80 mg 5 Pyridoxine hydrochloride 1.80

6.50 mg 6 Cyanocobalamin (dry 
powder; 0.1%), BASF

6.50

60.00 mg 7 Ascorbic acid (powder) 60.00

5.00 mg 8 Vitamin D3 acetate (dry 
powder; 100,000 IU/g)

5.00

31.00 mg 9 Vitamin E acetate (dry 
powder, SD 50)

31.00

200.00 mg 10 Sorbitol (crystalline) 200.00

200.00 mg 11 Sucrose (crystalline) 200.00

20.00 mg 12 Kollidon® VA 64 20.00

1.00 mg 13 Aerosil® 200 1.00

30.00 mg 14 Orange flavor (dry powder) 30.00

6.00 g 15 Raspberry flavor (dry 
powder)

6.00

3.00 mg 16 Passion fruit flavor (dry 
powder)

3.00

2.00 mg 17 Cyclamate sodium 2.00

mAnuFACturing direCtions

 1. Mix all ingredients, pass through a 0.8 mm sieve, and 
press with medium- to high-compression force (20 kN).

 2. Compress into 575 mg tablets, using 12 mm biplanar 
punches.
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MULTIVITAMIN EFFERVESCENT TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

13.00 1 Thiamine mononitrate 13.00

4.00 2 Riboflavin 4.00

11.00 3 Pyridoxine hydrochloride 11.00

66.00 4 Nicotinamide 66.00

17.00 5 Calcium d-pantothenate 17.00

360.00 6 Tartaric acid (powder) 360.00

550.00 7 Sodium bicarbonate 550.00

300.00 8 Sucrose (crystalline) 300.00

300.00 9 Sucrose (powder) 300.00

35.00 10 Kollidon® 30 35.00

5.00 11 Kollidon® 30 5.00

QS 12 Isopropanol ~80.00

6.00 13 Riboflavin 6.00

550.00 14 Ascorbic acid (powder) 550.00

20.00 15 Cyanocobalamin (dry 
powder, 0.1%)

20.00

12.00 16 Vitamin A palmitate 
(250,000 IU/g dry powder 
CWD)

12.00

60.00 17 Vitamin E acetate (dry 
powder; 50%)

60.00

80.00 18 PEG-6000 (powder) 80.00

100.00 19 Kollidon® CL 100.00

mAnuFACturing direCtions

 1. Granulate the mixture of items 1 to 10 with solution 
of items 11 and 12; dry at 60°C with vacuum.

 2. Mix with items 13 to 19, and press with high-com-
pression force at maximum 30% of relative atmo-
spheric humidity.

 3. Compress into 2.5 g tablets, using 20 mm biplanar 
punches.

MULTIVITAMIN EFFERVESCENT TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

5.50 1 Thiamine mononitrate 5.50

5.50 2 Riboflavin 5.50

6.50 3 Pyridoxine hydrochloride 6.50

60.00 4 Nicotinamide 60.00

30.00 5 Calcium d-pantothenate 30.00

200.00 6 Ascorbic acid (powder) 200.00

0.20 7 Cyanocobalamin (dry 
powder, 0.1%)

20.00

30.00 8 Vitamin A acetate (dry 
powder; 325,000 IU/g 
CWD)

30.00

55.00 9 Vitamin E acetate (dry 
powder; 50%)

110.00

500.00 10 Citric acid (powder) 500.00

400.00 11 Tartaric acid (powder) 400.00

500.00 12 Sodium bicarbonate 500.00

600.00 13 Ludipress® 600.00

70.00 14 PEG-6000 (powder) 70.00

0.50 15 Saccharin sodium 0.50

40.00 16 Cyclamate sodium 40.00

200.00 17 Sucrose, crystalline 200.00

200.00 18 Fructose 200.00

100.00 19 Flavors (Firmenich) 100.00

mAnuFACturing direCtions

 1. Mix all components, and sieve through a 0.8 mm 
screen.

 2. Press with high-compression force at maximum 30% 
relative atmospheric humidity.

 3. Compress into 3 g tablets, using 20 mm biplanar 
punches.

MULTIVITAMIN EFFERVESCENT TABLETS I,  
DC (1–2 RDA OF VITAMINS)

Formulation: Lucarotene dry powder 10%, 23.0 g, CWD G/Y; 
dry vitamin E acetate 50% DC, 40.0 g; thiamine mononi-
trate, 2.0 g; riboflavin C, 2.0 g; nicotinamide, 22.0 g; calcium 
d-pantothenate, 11.0 g; pyridoxine hydrochloride, 2.0 g; cya-
nocobalamin 0.1% dry powder, 6.0 g; ascorbic acid, powder, 
85.0 g; Ludipress® LCE, 477.0 g; sodium bicarbonate, 600.0 g; 
tartaric acid, 400.0 g; polyethylene glycol 6000, powder, 90.0 
g; orange flavor (Dragoco), 60.0 g; aspartame (Searle), 30.0 g.

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
mix, and press with high-compression force at a 
maximum of 30% of relative atmospheric humidity 
at 1850 mg.
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MULTIVITAMIN EFFERVESCENT 
TABLETS WITH BETA-CAROTENE

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

2.00 1 Thiamine mononitrate 2.00

2.00 2 Riboflavin 2.00

2.00 3 Pyridoxine hydrochloride 2.00

22.00 4 Nicotinamide 22.00

11.00 5 Calcium d-pantothenate 11.00

400.00 6 Tartaric acid (powder) 400.00

300.00 7 Lactose monohydrate 300.00

100.00 8 Cornstarch 100.00

3.00 9 Cornstarch 3.00

50.00 10 Water 50.00

23.00 11 Beta-carotene (dry powder; 
10% CWD; food grade)

23.00

6.00 12 Cyanocobalamin (powder; 
0.1%)

6.00

85.00 13 Ascorbic acid (powder) 85.00

40.00 14 Vitamin E acetate (dry 
powder; 50%)

40.00

600.00 15 Sodium bicarbonate 600.00

80.00 16 Flavors 80.00

QS 17 Saccharin sodium QS

mAnuFACturing direCtions

 1. Granulate mixture of items 1 to 6 with solution of 
items 9 and 10 prepared at 70°C.

 2. Dry and sieve; add items 11 to 17, pass through a 0.4 
mm sieve, and press with high-compression force at 
maximum 30% of relative atmospheric humidity.

 3. Compress into 1.63 g tablets, using 16 mm biplanar 
punches.

MULTIVITAMIN EFFERVESCENT TABLETS, 
DC (3–4 RDA OF VITAMINS)

Formulations: Thiamine mononitrate, 5.5 g; riboflavin, 5.5 g; 
pyridoxine hydrochloride, 6.5 g; nicotinamide, 60.0 g; cal-
cium d-pantothenate, 30.0 g; ascorbic acid, powder, 200.0 g; 
cyanocobalamin 0.1% dry powder, 20.0 g; vitamin A palmi-
tate dry powder 325,000 IU/g CWD, 30.0 g; vitamin E ace-
tate dry powder 50%, 110.0 g; tartaric acid, powder, 400.0 g; 
sodium bicarbonate, 500.0 g; Ludipress®, 600.0 g; polyeth-
ylene glycol 6000, powder, 70.0 g; saccharin sodium, 0.5 g; 
cyclamate sodium, 40.0 g; sucrose, crystalline, 200.0 g; fruc-
tose, 200.0 g; flavors (Firmenich), 100.0 g.

mAnuFACturing direCtions

 1. Mix all components, sieve through a 0.8 mm screen, 
and press with high-compression force at maximum 
30% relative atmospheric humidity.

MULTIVITAMIN + MINERALS TABLETS WITH 
BETA-CAROTENE (1 RDA OF VITAMINS)

Formulation: Beta-carotene dry powder, Betavit 20%, 16.5 g; 
thiamine mononitrate, 1.7 g; riboflavin, 1.9 g; nicotinamide 
(Degussa), 22.0 g; calcium d-pantothenate, 12.0 g; pyridox-
ine hydrochloride, 2.2 g; ascorbic acid, cryst., 72.0 g; vitamin 
E acetate dry powder 50%, 66.0 g; ferrous fumarate, 54.7 g; 
magnesium oxide, high density type, 165.8 g; copper II oxide, 
powder, 2.5 g; manganese sulfate, 6.9 g; zinc oxide, 18.7 g; 
potassium chloride (Baker), 76.3 g; dicalcium phosphate, 
DI-TAB, 91,550.0 g; AvicelTM PH 102, 60.0 g; croscarmel-
lose, 32.0 g; Syloid® 244 FP (Grace), 6.0 g; stearic acid, 6.0 g; 
magnesium stearate, 6.0 g.

mAnuFACturing direCtions

 1. Pass all ingredients through a 0.8 mm sieve, blended 
in a mixer, and then compress with medium- to high-
compression force at 1193 mg.

MULTIVITAMIN TABLET CORES WITH BETA-
CAROTENE (1–2 RDA OF VITAMINS)

Formulation: Vitamin A acetate dry powder, 1.27%, 500,000 
IU/g; beta-carotene dry powder BetaVit 10%, 11.50%; thia-
mine mononitrate, 1.24%; riboflavin, 0.96%; nicotinamide, 
11.50%; calcium d-pantothenate, 1.91%; pyridoxine hydro-
chloride, 1.15%; cyanocobalamin gelatin coated 1%, 2.86%; 
d-biotin, 1% trituration, 1.91%; folic acid, 0.09%; ascorbic 
acid, 38.20%; vitamin D3 dry powder 100,000 IU/g, 0.76%; 
vitamin E acetate dry powder 50 DC, 28.40%; phytomenadi-
one dry powder 5% (GFP 0.19%), 270.2 g; Ludipress®, 69.1 g; 
magnesium stearate, 3.3 g.

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, mix, 
and press with high-compression force at 459 mg.
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MULTIVITAMIN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Thiamine mononitrate 
(powder), USP (5% 
excess; 5–10%)

10.50

5.00 2 Riboflavin, USP 5.00

100.00 3 Nicotinamide niacinamide 
(white powder), USP

100.00

200.00 4 Ascorbic acid; use sodium 
ascorbate 
(microcrystalline) (2% 
excess)

229.47

20.00 5 Calcium pantothenate; use 
calcium pantothenate 
racemic (20% excess)

2..00

5.00 6 Pyridoxine hydrochloride, 
USP

5.00

6.10 7 Povidone (PVP K-25), 
USP

6.10

— 8 Alcohol dehydrated (200 
proof), USP

25.00 mL

21.90 9 PEG-8000, NF 21.90

25,000 IU 10 Vitamin A (275,000 IUa) 
(20% excess)

7.50 mg

400 IU 11 Vitamin D as D2 powder 
(850 mDa)

1.77

6.00 12 Vitamin B12 oral powder 
in gelatin (5% excess)

6.30

16.00 13 PEG-8000 (milled), NF 16.00

5.30 14 Magnesium stearate 5.30

23.20 15 Talc 23.20

a Adjust quantities according to regulatory allowance for OTC label.

mAnuFACturing direCtions

Vitamin A is susceptible to destruction by oxidation and also 
excessive exposure to actinic light and moisture. Oxidation 
and destruction are catalyzed by traces of copper and other 
heavy metals. Dry granulation and compression of this tab-
let should be done where relative humidity is less than 40%. 
Protect with CO2 at blending and storage stages.

 1. Load the following into a suitable mixer (screen if 
necessary): thiamine mononitrate, riboflavin, nico-
tinamide, sodium ascorbate, calcium pantothenate, 
and pyridoxine HCl.

 2. Dissolve PVP (item 7) in approximately 16 mL 
alcohol.

 3. Add PVP solution to the powders from first step, and 
QS with alcohol to mass.

 4. Granulate the mass through a 4 mesh (4.76 mm aper-
ture, or similar) screen.

 5. Dry at 50°C until the LOD is below 1.0%.
 6. Grind to 16 mesh (1.2 mm, or similar).

 7. Melt the PEG-8000 (item 9, and incorporate vita-
mins A and D with thorough agitation.

 8. Mix until mass cools and becomes granular.
 9. Screen through a 16 mesh (1.2 mm aperture, or 

similar) screen, and grind coarse material through a 
FitzMill, or similar, No. 2 band (1.59 mm aperture, 
or similar) at slow speed or a 16 mesh (1.2 mm aper-
ture, or similar).

 10. Reserve for lubrication.
 11. Mix milled PEG-8000 (item 13) with talc and mag-

nesium stearate, and pass through a FitzMill, using a 
60 mesh (250 μm aperture, or similar) screen (impact 
forward, high speed).

 12. If a FitzMill is unavailable, pass the mixture through 
a 30 mesh (595 μm aperture, or similar) screen.

 13. Load base granulation into a mixer along with vita-
min B12, the mixture from step 12, and the PEG-
coated vitamin A and D mixture from the first step. 
Blend thoroughly.

 14. Store dry mixed granulation with CO2 protection.
 15. Compress.
 16. Apply a PVP subcoat, a CAP-carbowax or other 

aqueous coating, and finish with a polish coat. (See 
Appendix.)

MULTIVITAMIN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Riboflavin 10.00

100.00 2 Niacinamide (white 
powder)

100.00

5.00 3 Pyridoxine hydrochloride 
(15% excess)

5.75

15.00 4 Thiamine mononitrate 
(powder) (5% excess)

15.75

500.00 5 Ascorbic acid, EP 500.00

100.00 6 Lactose 100.00

40.00 7 Povidone (K-29–32) 40.00

100.00 8 Cellulose microcrystalline 
(AvicelTM PH101)

100.00

— 9 Alcohol SD 3A (200 proof) QS

20.00 10 Calcium pantothenate; use 
racemic calcium 
pantothenate, USP (80 
mesh; 15% excess)

23.00

11.50 12 Magnesium oxide (light 
powder calcined)

11.50

500.00 13 Ascorbic acid 500.00

3.83 14 Povidone (K-29–32) 3.83

— 15 Alcohol SD 3A (200 proof) QS

4.00 µg 16 Vitamin B12; use vitamin 
B12 oral powder in 
gelatin (15% excess)

4.60

28.00 17 Acid stearic 28.00

9.60 18 Magnesium stearate 9.60
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mAnuFACturing direCtions

 1. Dry blend riboflavin, niacinamide, pyridoxine 
hydrochloride, thiamine mononitrate, ascorbic acid 
(item 5), and lactose for 10 minutes.

 2. Dissolve povidone (item 7) in 75 mL of alcohol (item 9).
 3. While mixing in mass mixer, add povidone solution 

to mass, and continue mixing for 10 minutes, or until 
a satisfactory granule mass is obtained.

 4. Additional alcohol may be added, if required.
 5. Granulate the mass through a 15.9 mm screen using 

a comminuting mill (knives forward, slow speed) or 
a 4 mm screen on an oscillating granulator.

 6. Dry the granules between 41°C and 49°C in a hot air 
oven (for approximately 8 hours) or fluid-bed dryer 
until moisture content is below 1.5%.

 7. Dry screen the granule through a 1 mm screen on an 
oscillating granulator.

 8. Dry blend the calcium pantothenate and magnesium 
oxide in a suitable mixer for 10 minutes.

 9. Dissolve povidone (item 14) in 20 mL alcohol (item 15).
 10. While mixing, add povidone solution, and mix to 

produce a suitable mass.
 11. Additional alcohol may be added, if required.
 12. Granulate the mass through a 15.9 mm aperture 

screen using a comminuting mill (knives forward, 
slow speed) or a 4 mm screen on a oscillating 
granulator.

 13. Dry the granule at 45°C in a hot air oven until mois-
ture content is below 1.5%.

 14. Dry screen granule through a 1.0 mm screen on an 
oscillating granulator.

 15. Mix the two granules made separately in a suitable 
mixer.

 16. Add vitamin B12 powder, and blend for 10 minutes. 
If necessary, screen the stearic acid and magnesium 
stearate through a 250 μm screen.

 17. Add the remainder of the granule together with mag-
nesium stearate and stearic acid to the mixer and 
blend for 10 minutes.

 18. Compress and coat. (See Appendix.)

MULTIVITAMIN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Riboflavin 10.00

100.00 2 Niacinamide (white 
powder)

100.00

5.00 3 Pyridoxine hydrochloride 
(15% excess)

5.75

15.00 4 Thiamine mononitrate 
(powder) (5% excess)

15.75

40.00 7 Povidone (K-29–32) 40.00

25.00 8 Povidone (K-29–32) 25.00

— 9 Alcohol SD3A (200 proof) QS

13.50 10 Stearic acid (fine powder) 13.50

2.70 11 Magnesium stearate 2.70

mAnuFACturing direCtions

 1. Mill niacinamide, riboflavin, pyridoxine hydrochlo-
ride, and thiamine mononitrate through a 500 μm 
screen on a comminuting mill (impact forward, slow 
speed).

 2. Load screened material from previous step into a 
mass mixer, add povidone (item 7) and dry blend for 
5 to 15 minutes.

 3. While mixing in the mass mixer, add alcohol (item 
9) to mass, and continue mixing for 10 minutes or 
until a satisfactory granule mass is obtained.

 4. If necessary, granulate the mass through a 15.9 mm 
screen using a comminuting mill (knives forward, 
slow speed) or a 4 mm screen on an oscillating 
granulator.

 5. Dry the granule between 41°C and 49°C in a hot air 
oven (for approximately 8 hours) or fluid-bed dryer 
until moisture content is below 1.5%.

 6. Dry screen the granules through a 1.0 mm screen on 
an oscillating granulator.

 7. Load ascorbic acid and povidone (item 8) into the 
mixer and dry blend for 10 minutes.

 8. While mixing, add 15 mL of alcohol (item 9), and 
mix until a satisfactory mass is formed, adding more 
alcohol if necessary. If necessary, screen through a 
4.00 mm screen and load onto trays.

 9. Dry at 49°C for 8 hours.
 10. Dry screen the granules through a 1.0 mm aperture 

screen on an oscillating granulator.
 11. Screen magnesium stearate and stearic acid through 

a 500 μm aperture screen.
 12. Mix the two granules, add the screened lubricants, 

and blend for 20 minutes.
 13. Coat with a protective subcoat, a color coat, and a 

polish coat (see Appendix).
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MULTIVITAMIN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Vitamin A acetate (dry 
powder; 500,000 IU/g)

10.00

2.20 2 Thiamine mononitrate 2.20

2.20 3 Riboflavin 2.20

16.50 4 Nicotinamide 16.50

11.50 5 Calcium d-pantothenate 11.50

2.20 6 Pyridoxine hydrochloride 2.20

6.00 7 Cyanocobalamin (dry 
powder, 0.1%)

6.00

85.00 8 Ascorbic acid (powder) 85.00

31.00 9 Vitamin E acetate (dry 
powder; SD 50)

31.00

321.00 10 Ludipress®a 321.00

21.00 11 Kollidon® VA 64 21.00

3.00 12 Magnesium stearate 3.00

7.20 13 Orange flavor 7.20

2.50 14 Saccharin sodium 2.50

a Can be replaced with 300 g of microcrystalline cellulose (Vitacel-µ).

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, mix, 
and press with medium-compression force (15 kN).

 2. Compress into 500 mg tablets, using 12 mm biplanar 
punches.

MULTIVITAMIN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

2.00 1 Thiamine hydrochloride, 
with excess

2.20

2.20 2 Riboflavin 2.20

11.00 3 Calcium d-pantothenate 11.00

2.20 4 Pyridoxine hydrochloride 2.20

300.00 5 Mannitol 300.00

20.00 6 Kollidon® 30 or Kollidon® 
VA 64

20.00

— 7 Isopropanol ~80

5000 IU 
vitamin 
A, 500 IU 
vitamin D

8 Vitamin A and vitamin D; 
use crystallets of vitamin 
A acetate + vitamin D3 
dry powder 
(500,000 + 50,000 IU/g) 
(10% excess)

11.00

31.00 9 Vitamin E acetate (dry 
powder; SD 50)

31.00

0.06 10 Cyanocobalamin; use 
gelatin-coated 
cyanocobalamin (0.1%)

60.00

80.00 11 Ascorbic acid (crystalline) 80.00

20.00 12 Nicotinamide 20.00

65.00 13 AvicelTM PH101 65.00

7.00 14 Orange flavor 7.00

2.00 15 Saccharin sodium 2.00

3.00 16 Magnesium stearate 3.00

mAnuFACturing direCtions

 1. Granulate mixture of items 1 to 5 with solution of 
items 6 and 9.

 2. Pass through a 0.8 mm sieve, mix with items 8 to 16, 
and press with medium-compression force.

 3. Compress into 560 mg tablets, using 12 mm biplanar 
punches.

MULTIVITAMIN TABLETS FOR DOGS

Formulation: Vitamin A + D3 dry powder, 4.0 g, 
500,000 + 50,000 IU/g; thiamine mononitrate, 0.5 g; ribofla-
vin, 0.7 g; nicotinamide, 5.0 g; calcium d-pantothenate, 1.0 
g; pyridoxine hydrochloride, 0.5 g; cyanocobalamin gelatin-
coated 1%, 0.5 g; folic acid, 0.05 g; choline bitartrate, 20.0 
g; vitamin E acetate dry powder SD 50, 20.0 g; Ludipress®, 
196.0 g; magnesium stearate, 2.0 g.

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, mix, 
and press with low-compression force at 250 mg.
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MULTIVITAMIN TABLETS FOR DOGS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

2000 IU 
Vitamin 
A, 200 IU 
Vitamin 
D

1 Vitamin A + vitamin D3 
(dry powder; 
500,000 + 50,000 IU/g)

4.00

0.50 2 Thiamine mononitrate 0.50

0.70 3 Riboflavin 0.70

5.00 4 Nicotinamide 5.00

1.00 5 Calcium d-pantothenate 1.00

0.50 6 Pyridoxine hydrochloride 0.50

0.50 7 Cyanocobalamin 
(gelatin-coated, 1%)

0.50

0.05 8 Folic acid 0.05

20.00 9 Choline bitartrate 20.00

20.00 10 Vitamin E acetate (dry 
powder, SD 50)

20.00

196.00 11 Ludipress® 196.00

2.00 12 Magnesium stearate 2.00

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, mix, 
and press with low-compression force.

 2. Compress into 250 mg tablets, using 8 mm biplanar 
punches.

MULTIVITAMIN TABLETS WITH BETA-CAROTENE

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

1.00 1 Beta-carotene; use 
beta-carotene dry powder 
(Betavit, 10%)

10.00

2.00 2 Thiamine mononitrate 2.00

2.00 3 Riboflavin 2.00

16.00 4 Nicotinamide 16.00

11.00 5 Calcium d-pantothenate 11.00

2.00 6 Pyridoxine hydrochloride 2.00

0.06 7 Cyanocobalamin; use 
cyanocobalamin dry 
powder (0.1%)

6.00

85.00 8 Ascorbic acid (powder) 85.00

31.00 9 Vitamin E acetate (dry 
powder; SD 50)

31.00

321.00 10 Ludipress® 321.00

7.00 11 Kollidon® VA 64 7.00

3.00 12 Magnesium stearate 3.00

7.00 13 Orange flavor 7.00

2.00 14 Saccharin sodium 2.00

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
mix, and press with medium-compression force.

 2. Compress into 508 mg tablets, using 12 mm planar 
punches.

MULTIVITAMIN TABLETS WITH 
COPPER AND ZINC

Formulation: Vitamin mixture (thiamine mononitrate), 3.9%; 
riboflavin, 0.4%; nicotinamide, 10.1%; calcium d-pantothe-
nate, 2.9%; pyridoxine hydrochloride, 1.2%; cyanocobala-
min gelatin coated 0.1%, 2.6%; folic acid, 0.1%; ascorbic acid 
fine powder, 63.4%; vitamin E acetate dry powder 500 SD, 
9.1%; copper oxide, 0.3%; zinc sulfate 6.0%, 1000 g; Aerosil, 
200.5 g; Ludipress®, 150 g; AvicelTM PH102, 120 g; Kollidon® 
VA64, 25 g; magnesium stearate, 10 g; talc, 10 g.

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, mix, 
and press with high-compression force at 1350 mg.

MULTIVITAMIN TABLETS, DC 
(1–2 RDA OF VITAMINS)

Formulation: Vitamin A acetate dry powder, 10.0 g, 500,000 
IU/g; thiamine mononitrate, 2.2 g; riboflavin, 2.2 g; nicotin-
amide, 16.5 g; calcium d-pantothenate, 11.5 g; pyridoxine 
hydrochloride, 2.2 g; cyanocobalamin 0.1% dry powder, 6.0 
g; ascorbic acid, powder, 85.0 g; vitamin E acetate dry powder 
SD 50, 31.0 g; Ludipress®, 321.0 g; magnesium stearate, 3.0 g; 
orange flavor, 7.2 g; saccharin sodium, 2.5 g.

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, mix, 
and press with medium-compression force (15 kN).
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MULTIVITAMIN WITH BETA-CAROTENE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

2.85 IU 1 Vitamin A acetate (dry 
powder; 500,000 IU/g)

5.47

5.00 2 Beta-carotene; use 
beta-carotene dry powder 
(Betavit, 10%)

50.00

15.34 3 Thiamine mononitrate 15.34

4.13 4 Riboflavin 4.13

50.00 5 Nicotinamide 50.00

8.23 6 Calcium d-pantothenate 8.23

5.00 7 Pyridoxine hydrochloride 5.00

0.04 8 Cyanocobalamin; use 
gelatin-coated 
cyanocobalamin (1%)

4.00

0.04 9 d-biotin; use 1% trituration 4.00

0.38 10 Folic acid 0.38

165 11 Ascorbic acid 165

327 12 Vitamin D3 (dry powder; 
100,000 IU/g)

327

122.00 13 Vitamin E acetate (dry 
powder; SD 50)

122.00

0.41 14 Phytomenadione; use 
phytomenadione dry 
powder (5% GFP)

0.82

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, mix, 
and press with high-compression force.

 2. Compress into 432 mg tablets, using 12 mm biplanar 
punches.

MULTIVITAMIN WITH ZINC TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Niacin; use niacinamide 
(white powder)

99.20

750.00 2 Ascorbic acid; use 
microcrystalline sodium 
ascorbatea

843.68

20.00 3 Vitamin B6; use pyridoxine 
hydrochloride

34.03

QS 4 Povidone 40.00

15.00 5 Thiamine hydrochloride; 
use thiamine mononitrate 
(powder)

17.47

15.00 6 Riboflavin with excess 16.50

20.00 7 Pantothenic acid; use 
calcium pantothenate

32.60

0.49 8 Folic acid (powder) with 
excess

0.52

12.00 μg 9 Vitamin B12; use 
cyanocobalamin oral 
powder in gelatin 1:1000

15.00

60.00 10 Vitamin E (d,l-α-
tocopherol acetate)

60.00

— 11 Alcohol SD 3A (200 proof) 138 mL

22.50 12 Elemental zinc (pure zinc 
sulfate powder)

55.61

4.00 13 Povidone 4.00

— 14 Alcohol SD 3A (200 proof) 4 mL

— 15 Alcohol SD 3A (200 proof) 9 mL

10.80 16 Magnesium stearate 10.80

40.00 17 Cellulose microcrystalline 40.00

3.20 18 Silicon dioxide colloidal 3.20

6.00 19 Colloidal silicon dioxide 6.00

a May use ascorbic acid (750.00 g) instead.

The quantity of povidone is reduced to 6.34 g, and the amount 
of alcohol SD used is adjusted.

mAnuFACturing direCtions

 1. Mill niacinamide, sodium ascorbate, pyridoxine, 
povidone (item 4), and thiamine through a commi-
nuting mill with hammers (impact forward) at high 
speed and fitted with a 0 band (686 μm aperture, or 
similar) screen.

 2. Load millings into mass mixer.
 3. Screen riboflavin, calcium pantothenate, folic acid, 

vitamin B12, and vitamin E through 840 μm screen.
 4. Load into mass mixer, and dry mix for 5 to 10 

minutes.
 5. Add 89 mL alcohol to powder while mixing.
 6. Add additional alcohol, if required (approximately 

49 mL), to achieve satisfactory granulation.
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 7. Pass wet mass through 5/8 in. band (15.88 mm aper-
ture, or similar) screen and spread out on paper-lined 
trays.

 8. Dry granulation at 49°C, and dry until LOD is not 
more than 1.5%.

 9. Sift dry granule through 1.19 mm screen, and coarse 
grind granule through a No. 2 band (1.59 mm aper-
ture, or similar) screen fitted on a comminuting mill 
(knives forward, medium speed) to polyethylene-
lined drums.

 10. Mill zinc sulfate and povidone through a comminut-
ing mill fitted with a 0 band (686 μm aperture, or 
similar) screen at high speed with impact (hammers) 
forward.

 11. Load millings into mass mixer for 5 to 10 minutes.
 12. Add 3.3 mL alcohol (item 14) to powders from first 

step while mixing.
 13. If necessary, use additional alcohol (up to 0.83 mL) 

to achieve satisfactory granulation.
 14. Granulate wet mass through 5/8 in. band (15.88 mm 

aperture, or similar) screen, and spread out on paper-
lined trays.

 15. Dry granule at 49°C, and dry until LOD is not more 
than 1.5%.

 16. Sift dry granule through 1.19 mm screen, and coarse 
grind granule through a No. 2 band (1.59 mm aper-
ture, or similar) screen fitted on a comminuting mill 
(knives forward, medium speed) and transfer to 
polyethylene-lined drums.

 17. Load approximately 1/10th of vitamin granulation 
into blender.

 18. Premix magnesium stearate, microcrystalline cellu-
lose, and silicon dioxide in a bowl, and sift through 
840 μm screen into blender.

 19. Load another 1/10th of vitamin granulation into 
blender, and blend for 5 minutes.

 20. Discharge a portion of granulation from the blender, 
and check for white lumps.

 21. If lumps are present, discharge entire granulation 
through a 1.68 mm aperture screen to break lumps, 
and then return it to blender.

 22. Load zinc granulation into the blender.
 23. Load remaining vitamin granulation into blender, 

and blend for 15 minutes.
 24. Discharge blender into polyethylene-lined drums, tie 

liners, close and seal drums, and deliver to storage 
area.

 25. Compress and coat (see Appendix).

NALIDIXIC ACID TABLETS (500 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

500.00 1 Nalidixic acid 500.00

20.00 2 Lactose monohydrate 20.00

25.00 3 Starch (maize) 25.00

30.00 4 Starch (maize) 30.00

0.10 5 Propylparaben 0.10

0.40 6 Methylparaben 0.40

0.80 7 Sodium starch glycolate 0.80

2.50 8 Magnesium stearate 2.50

1.00 9 Talc 1.00

0.20 10 Aerosil® 200 0.20

2.00 11 Starch (maize), dried 2.00

— 12 Water, purified, ca 400 mL

mAnuFACturing direCtions

 1. Sift items 1 and 2 through a 40 mesh sieve into a suit-
able blending vessel.

 2. Sift item 3 through an 80 mesh sieve, add to step 1, 
and mix for 10 minutes.

 3. In a separate vessel, sift item 4 through an 80 mesh, 
add items 5 and 6, and mix for 5 minutes. Add item 
12 at 80°C to prepare a 30% starch paste that is 
smooth and lump-free.

 4. Add step 3 into step 2, and make a wet mass suitable 
for granulation.

 5. Pass the wet mass through a 10 mm sieve in a mill, 
and dry in a fluid-bed dryer at 50°C for 1 hour to an 
LOD of not more than 3%. Transfer to a blending 
vessel.

 6. Sift items 7 to 11 through a 250 μm sieve screen, and 
add to step 5. Blend for 1 minute only.

 7. Compress into 575 mg tablets, using 13 mm punches.

NALIDIXIC ACID TABLETS (500 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

500.00 1 Nalidixic acid 500.00

15.00 2 Kollidon® 30 15.00

— 3 Water, purified 125.00

25.00 4 Kollidon® CL 25.00

5.00 5 Magnesium stearate 5.00

mAnuFACturing direCtions

 1. Granulate item 1 with the solution of item 2 in item 
3. Dry, and pass through a 0.8 mm sieve. Add the 
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mixture of items 4 and 5, mix for 10 minutes, pass 
again through a 0.8 mm sieve, and press with low-
compression force (10 kN).

 2. Compress into 545 mg tablets, using 12 mm biplanar 
punches.

NAPROXEN TABLETS (250 MG)

Naproxen tablets for oral administration each contain 250, 
375, or 500 mg of naproxen. Naproxen is a member of the ary-
lacetic acid group of nonsteroidal anti-inflammatory drugs.

NAPROXEN TABLETS

Bill of Materials

Scale (mg/
tablet) item Material Name

Quantity/ 
1000 Tablets (g)

250.00 1 Naproxen 250.00

6.00 2 Kollidon® 90F 6.00

4.00 3 Kollidon® 90F 4.00

4.00 4 Cremophor RH40 4.00

— 5 Water 41.00

150.00 6 Tablettose 150.00

1.00 7 Stearic acid 1.00

10.00 8 Ac-Di-Sol 10.00

1.00 9 Magnesium stearate 1.00

10.00 10 Polyethylene glycol 6000 
powder

10.00

mAnuFACturing direCtions

 1. Granulate the mixture of items 1 and 2 with a solution 
of items 3 to 5, dry, pass through a 0.8 mm sieve, add 
items 6 to 9, and press with low-compression force.

 2. Compress into 441 mg tablets, using 12 mm biplanar 
punches.

NAPROXEN TABLETS (250 MG/500 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

250.00 1 Naproxen 250.00

78.40 2 Lactose monohydrate 78.40

7.00 3 Starch (corn) 7.00

4.00 4 Sodium starch glycolate 4.00

0.60 5 Yellow dye 0.60

5.00 6 Povidone K 29–32 5.00

5.00 7 Polysorbate 80 5.00

QS 8 Isopropyl alcohol, ca 200.00 mL

3.70 9 Talc 3.70

3.30 10 Magnesium stearate 3.30

Note: For 500 mg strength, use the same formula with higher fill weight.

mAnuFACturing direCtions

 1. Granulation
 a. Pass naproxen and lactose through a 16 mesh (1.2 mm 

aperture) screen into a planetary mixer (or some-
thing similar). Mix these items for 10 minutes.

 b. To a suitable blender, add starch (corn), sodium 
starch glycolate, and yellow dye. Blend these 
items for 10 minutes.

 c. Incorporate the blended powders from step 1b 
into the blend in step 1a. Mix for 10 minutes.

 d. Dissolve povidone and polysorbate 80 in alcohol 
isopropyl. The solution must be complete.

 e. While mixing the blended powders from step 
1c, add the solution from step 1d. When all the 
solution is added, continue mixing for 2 minutes, 
until a characteristic mass is obtained. Add more 
isopropyl alcohol, if required. Record the addi-
tional amount of isopropyl alcohol.

 f. Pass the wet mass through an 8 mesh (2.38 mm 
aperture) screen by hand. Load the granular 
mass onto paper-lined trays, and oven dry at 
49°C until the LOD is between 1.5% and 2.5%.

 g. Pass the dried granules through a FitzMill fitted 
with a 2A band (knives forward, medium speed) 
into tared, polyethylene-lined drums.

 2. Lubrication
 a. Transfer the dried granules from step 1 g to a 

suitable blender.
 b. Screen talc and magnesium stearate through a 30 

mesh (595 μm aperture) screen, and add this to 
the blender. Blend this mixture for 10 minutes.

 c. Discharge the granules into clean, tared, poly-
ethylene-lined drums. Then seal the drums, and 
weigh for yield.

 3. Compression: Compress on a suitable compression 
machine using 9.5 mm round, standard concave 
punches—tablet weight: 352 mg.

NAPROXEN TABLETS (450 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

450.00 1 Naproxen, with excess 457.50

10.00 2 Kollidon® CL 10.00

25.00 3 Kollidon® 30 25.00

— 4 Water, purified 90.00

2.50 5 Magnesium stearate 2.50

mAnuFACturing direCtions

 1. Granulate the mixture of items 1 and 2 with a solution of 
items 3 and 4, pass through a 0.8 mm sieve, add item 5, 
and press to tablets with low-compression force.

 2. Compress into 496 mg tablets, using 12 mm biplanar 
punches.
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NELFINAVIR MESYLATE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

730.62 1 Nelfinavir mesylate 730.62

240.00 2 Crospovidone 240.00

217.37 3 Calcium silicate 217.37

QS 4 Purified water QS

12.00 5 Magnesium stearate 12.00

mAnuFACturing direCtions

 1. Use wet granulation to prepare the compression mix, 
dry (to remove water), mix with item 5, and then 
compress.

NEOMYCIN TABLETS (250 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

250.00 1 Neomycin sulfate 250.00

334.00 2 Ludipress® 334.00

6.00 3 Magnesium stearate 6.00

10.00 4 Aerosil® 200 10.00

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press to tablets with low-compression force.

 2. Compress into 600 mg tablets, using 12 mm biplanar 
punches.

NIACIN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

1000.00 1 Niacin 1000.00

40.00 2 Polyvinylpyrrolidone 40.00

10.00 3 Silicon dioxide 10.00

15.00 4 Sodium stearyl fumarate 15.00

400.00 5 Water 400.00

mAnuFACturing direCtions

 1. Place niacin and lactose in a fluidized-bed apparatus.
 2. Spray an aqueous PVP solution (in 85 g of water) to 

get granules.

 3. Dry the granules thus obtained and pass through 
a sieve (1 mm mesh), and weigh, add, and blend 
sodium stearyl fumarate in a drum mixer.

 4. Press the resulting mixture into tablets (1065.00 mg).
 5. Coat these tablet cores with the following formula-

tion: ethyl cellulose (Ethocel), 10.10 mg; polyvi-
nyl-pyrrolidone (povidone), 5.50 mg; stearic acid, 
2.40 mg.

 6. First dissolve Ethocel, povidone, and stearic acid in 
denatured alcohol (180 g).

 7. Spray the coating solution onto the tablet cores in a 
coating pan.

NICARDIPINE HYDROCHLORIDE 
SUSTAINED-RELEASE TABLETS

mAnuFACturing direCtions

 1. First, dissolve 1200 g nicardipine hydrochloride and 
1200 g hydroxypropyl methylcellulose in a mixture 
of 4800 g methanol and 4800 g dichloromethane.

 2. Introduce 300 g of silicon dioxide (mean particle 
diameter of approximately 48 μm, particle diameter 
of 75 μm or smaller) to a fluidized-bed granulator 
and coated with this solution by the side spraying 
method (spraying liquid volume 18 g/min, spraying 
air pressure 3 kg/cm2, product temperature 30°C, 
inlet temperature 70°C) to obtain nicardipine hydro-
chloride particles.

 3. Separately, dissolve 54 g of ethyl cellulose and 6 g of 
hydroxypropyl methylcellulose in a mixture of 57 g 
of purified water and 1083 g of methanol.

 4. Introduce nicardipine hydrochloride particles (300 
g) to a fluidized-bed granulator and coat with this 
solution by side spraying (spraying liquid volume of 
8 g/min, spraying air pressure of 2.5 kg/cm2, product 
temperature of 39°C, inlet temperature of 70°C) to 
obtain sustained-release fine particles.

 5. Granulate 60 g of these sustained-release fine par-
ticles, 254.4 g mannitol, 63.6 g lactose that has been 
pulverized with a pin mill pulverizing device, and 12 
g erythritol (spraying liquid volume 15 g/min, spray-
ing air pressure of 0.5 kg/cm2, product temperature 
of 39°C, inlet temperature of 50°C, spraying cycle 
of 5 seconds spraying–15 seconds drying) with an 
aqueous 5% w/w solution containing 8 g copolyvi-
done (Kollidon® VA64) in a fluidized-bed granulator 
to obtain the composition of the present invention. 
The ratio of ungranulated fine particles will be 7.9%.

 6. After further mixing 2 g of magnesium stearate with 
the composition that is obtained, make 400 mg tab-
lets containing 20 mg of nicardipine hydrochloride 
per tablet under an initial hardness of 0.6 kPa using a 
rotary tableting machine.

 7. Next, heat these tablets for 10 minutes at 130°C using 
a program oven.
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 8. Then, cool at room temperature for 30 minutes. The 
tablets that are obtained should show a hardness of 
3.7 kPa (n = 5), friability of 0.1% or less (100 rounds), 
and disintegration time in the buccal cavity of 20 
seconds.

NICOTINAMIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

300.00 1 Nicotinamide (Degussa) 320.00

160.00 2 AvicelTM PH101 160.00

16.00 3 Kollidon® VA 64 16.00

3.00 4 Magnesium stearate 3.00

3.00 5 Aerosil® 200 3.00

mAnuFACturing direCtions

 1. With medium-compression force, compress into 506 
mg tablets, using 12 mm biplanar punches.

NICOTINIC ACID (NIACIN) TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

200.00 1 Nicotinic acid 200.00

200.00 2 Ludipress® 200.00

5.00 3 Kollidon® CL 5.00

1.50 4 Magnesium stearate 1.50

3.00 5 Aerosil® 200 3.00

10.00 6 PEG-6000 10.00

mAnuFACturing direCtions

 1. Pass all components through a 0.5 mm sieve.
 2. Mix and press with very low-compression force.
 3. Compress into 410 mg tablets, using 12 mm biplanar 

punches.

NICOTINIC ACID (=NIACIN) TABLETS (200 MG)

Formulation: Nicotinic acid (Lonza), 200.0 g; Ludipress®, 
200.0 g; Kollidon® CL, 5.0 g; magnesium stearate, 1.5 g; 
Aerosil® 200, 3.0 g; polyethylene glycol 6000, powder, 10.0 g.

mAnuFACturing direCtions

 1. Pass all components through a 0.5 mm sieve, mix, 
and press with very low-compression force at 419 mg.

NICOTINIC ACID TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

375.00 1 Nicotinic acid 375.00

188.70 2 Hydroxypropyl 
methylcellulose E10 M 
premium

188.70

12.90 3 Povidone K90 12.90

5.80 4 Stearic acid (Hystrene 
5016)

5.80

mAnuFACturing direCtions

 1. Mix one-half of the quantity of item 1 and items 2 
and 3, and dry mix the powder bed in a granulator, 
with choppers on, for approximately 1 minute.

 2. At the completion of the 1 minute premix cycle, 
spray an approximate quantity about three times the 
quantity of item 3 slowly for a period of 5 minutes.

 3. Discharge the granulated unit into double polyethyl-
ene-lined containers and then manually load into a 
Glatt bowl while passing through a 4 mesh screen; 
load the Glatt bowl into a Glatt fluid-bed dryer with 
an inlet air temperature setting of about 70 ± 5°C.

 4. Dry the unit until a moisture level of approximately 
1.0% is obtained ..

 5. Discharge the dried granulation into appropri-
ately labeled, double polyethylene-lined drums and 
reconcile.

 6. Pass the dried and reconciled granulation through 
a Kemutec BetaGrind mill equipped with a l.5 mm 
screen and running at approximately 1500 rpm.

 7. Collect the milled granulation into appropriately 
labeled, double polyethylene-lined drums and 
reconcile.

 8. Sample the milled granulation and test by quality 
control and release prior to further processing.

 9. Load the released granulation units into a Patterson-
Kelley 20 ft3 V-blender, after which blend together 
for about 10 ± 1 minutes and then discharge to 
appropriately labeled, double polyethylene-lined 
containers.

 10. Add item 4, blend, and compress at 582.40 mg in 
caplet-shaped punches; compress 727.50 mg for 500 
mg strength and 990.50 mg for 750 mg strength.

NIFEDIPINE COPRECIPITATE TABLET

 1. Dissolve 1.0 kg of nifedipine and 1.0 kg of polyvi-
nylpyrrolidone in 18 L of methylene chloride at room 
temperature.
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 2. Treat the obtained solution in a spray-dryer plant at 
a temperature equal to 90°C with double fluid nozzle 
with external mixing.

 3. A solid coprecipitate having a ratio by weight 
between nifedipine and polyvinylpyrrolidone equal 
to 1:1 and a granulometry lower than 100 μm will be 
obtained.

 4. Prepare a tablet composition using the coprecipitate 
of nifedipine and polyvinylpyrrolidone 1:1, having a 
granulometry lower than 100 μm.

 5. First prepare a granulate by introducing in a fluid-bed 
dryer hydroxypropyl methylcellulose, carboxypoly-
methylene, and talc, in addition to the coprecipitate 
of nifedipine and polyvinylpyrrolidone. Use purified 
water in order to obtain the granules, which, mixed 
with magnesium stearate and colloidal silica, allow 
some tablets to be obtained, which should be subse-
quently coated with an opaque, protective film.

 6. In the final composition, the proportion of all ingre-
dients will be as follows (by weight%): nifedipine 
15.96%; polyvinylpyrrolidone 15.96%; talc 30.31%; 
hydroxypropyl methylcellulose 31.91%; carboxy-
polymethylene 1.60%; magnesium stearate 1.06%; 
colloidal silica 1.60%.

 7. Substances of the coating: (by weight%): talc 0.49%; 
magnesium stearate 0.24%; titanium dioxide 0.37%; 
iron oxide 0.04%; acrylic acid copolymer 0.37%; 
polyethylene glycol 4000 0.08%.

 8. The tablets should have an average weight equal to 
188 mg.

NIFEDIPINE TABLETS (5 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

5.00 1 Nifedipine 5.00

60.00 2 Starch (maize) 60.00

40.00 3 Lactose monohydrate 40.00

40.00 4 Dicalcium phosphate 40.00

4.00 5 Polyvinylpyrrolidone K30 4.00

0.04 6 Isopropyl alcohol 40 mL

2.00 7 Magnesium stearate 2.00

1.00 8 Talc 1.00

mAnuFACturing direCtions

 1. Sift item 1 through a 40 mesh screen into a suitable 
mixing vessel. Sift items 2 to 4 through a 250 μm 
sieve into the same vessel, portion by portion, mix-
ing with item 1 to achieve geometric dilution. Dry 
the mix for 15 minutes.

 2. In a separate vessel, prepare the binding solution by 
dissolving item 5 and item 6.

 3. Add the binding solution from step 2 into step 1 
slowly, and mix until a suitable mass is obtained.

 4. Pass the wet mass through a 6 mesh sieve onto trays, 
and dry it overnight in a dehumidified room.

 5. Pass dried granules through an 18 mesh sieve. Load 
into a blending vessel.

 6. Sift items 7 and 8 through a 250 μm sieve, and add to 
step 5. Blend for 1 minute.

 7. Compress into 150 mg tablets, using 7 mm punches.
 8. Coat with an HPMC organic coating. (See Appendix.)

NIFEDIPINE TABLETS (10 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Nifedipine 10.00

40.00 2 Kollidon® 25 40.00

— 3 Methylene chloride 180.00

105.00 4 Microcrystalline cellulose 
(AvicelTM PH 102)

105.00

20.00 5 Starch (maize) 20.00

25.00 6 Kollidon® CL 25.00

0.40 7 Magnesium stearate 0.40

mAnuFACturing direCtions

 1. Dissolve a mixture of items 1 and 2 in item 3. 
Granulate the mixture of items 4 to 6 with the solu-
tion prepared previously, then sieve, dry the obtained 
coprecipitate, add item 7, and press with low- to 
medium-compression force.

 2. Compress into 223 mg tablets, using 8 mm punches.

NIMESULIDE DISPERSIBLE TABLETS (100 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Nimesulide 100.00

120.00 2 Lactose monohydrate 120.00

100.00 3 Starch (maize) 100.00

0.40 4 Sodium metabisulfite 0.40

0.40 5 Propylparaben 0.40

30.00 6 Starch (maize) 30.00

5.00 7 Talc 5.00

1.50 8 Magnesium stearate 1.50

2.50 9 Flavor 2.50

11.20 10 Sodium starch glycolate 11.20

— 11 Water, purified QS
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mAnuFACturing direCtions

 1. Sift items 1 to 3 through a 40 mesh sieve into a suit-
able mixer, and mix for 15 minutes.

 2. In a separate vessel, prepare the binding paste by 
taking an appropriate quantity of item 11, heating it 
to 90°C, adding item 5, and dissolving. Add item 4 
and dissolve. Finally, add item 6, and make a smooth 
slurry (30% starch).

 3. Add step 2 into step 1, and form a lump-free mass.
 4. Pass the wet mass through an 8 mm sieve, and load 

onto trays. Dry the mass at 50°C, overnight, to less 
than 2% moisture.

 5. Pass the dried granules through an 18 mesh sieve 
into a blending vessel.

 6. Sift items 7 to 10 through a 250 μm sieve into step 4, 
and blend for 1 minute.

 7. Compress into 358 mm tablets, using 40 mm 
punches.

NITRENDIPINE TABLETS (25 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

25.00 1 Nitrendipine with excesss 26.00

53.00 2 Ludipress® 53.00

1.50 3 Kollidon® CL 1.50

0.50 4 Magnesium stearate 0.50

mAnuFACturing direCtions

 1. Pass all components through a 0.5 mm sieve, mix, 
and press with low-compression force.

 2. Compress into 82 mg tablets, using 6 mm biplanar 
punches.

NITROFURANTOIN TABLETS

Formulations: Nitrofurantoin sodium hydrate, 238 mg (equiv-
alent to 200 mg nitrofurantoin); microcrystalline cellulose, 
175 mg; sodium starch glycolate, 25 mg; cornstarch, 25 mg; 
talc, 20 mg; magnesium stearate, 1 mg.

mAnuFACturing direCtions

 1. Mix and screen the ingredients and compress 488 
mg convex core tablets by direct compression using a 
suitable tablet press which will yield tablets approxi-
mately 11 mm in diameter and 5.4 mm in height.

 2. Coating solution: Eudragit® S 12.5% isopropanol 
suspension, 45.7; polyethylene glycol 6000 33% 
aqueous solution, 3.5; talc, 2.5; isopropanol/acetone 
1:1, 48.3.

 3. Use solution from step 2 to enteric coat by spray-
ing the Eudragit® S suspension onto their surfaces as 
tablets rotate in a conventional coating pan. Coating 
thickness required to produce an even, uninterrupted 
surface distribution varies between 4.0 and 7.2 mg/
cm2 . Coat thickness may vary beyond this range 
depending upon production scale and process equip-
ment. Air suspension coating techniques are also 
applicable.

NITROFURANTOIN TABLETS (100 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Nitrofurantoin 100.00

20.00 2 Starch (maize) 20.00

38.00 3 Lactose monohydrate 38.00

10.00 4 Kollidon® 30 10.00

— 5 Water, purified QS

5.00 6 Kollidon® CL 5.00

8.00 7 Starch (maize) 8.00

4.00 8 Talc 4.00

1.00 9 Magnesium stearate 1.00

mAnuFACturing direCtions

 1. Granulate a mixture of items 1 to 3 with a solution of 
items 4 and 5, dry, sieve, mix with items 6 to 9, and 
press.

NITROFURANTOIN TABLETS (100 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Nitrofurantoin 100.00

200.00 2 Ludipress® 200.00

2.00 3 Magnesium stearate 2.00

3.00 4 Aerosil® 200 3.00

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with low-compression force.

 2. Compress into 307 mg tablets, using 12 mm 
punches, or compress into 180 mg tablets, using 8 
mm punches.
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NITROGLYCERIN AND ISOSORBIDE 
MONONITRATE SUSTAINED-RELEASE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

30.00 1 Isosorbide mononitrate 30.00

100.00 2 Hydroxypropyl 
methylcellulose

100.00

40.00 3 Lactose monohydrate 40.00

40.00 4 Ethyl cellulose 40.00

18.00 5 Polyvinylpyrrolidone 18.00

2.00 6 Silicon dioxide 2.00

1.00 7 Magnesium stearate 1.00

8.00 8 Eudragit® L100–55 8.00

1.80 9 Triethyl citrate 1.80

4.50 10 Talc 4.50

1.47 11 Polyethylene glycol 6000 1.47

0.29 12 Sodium hydroxide 0.29

QS 13 Water QS

14.00 14 Eudragit® EPO 14.00

8.00 15 Citric acid 8.00

QS 16 Water QS

0.30 17 Nitroglycerin 0.30

65.00 18 Lactose fine powder 65.00

5.00 19 Sucrose fine powder 5.00

2.00 20 Flavor optional 2.00

0.10 21 Polyvinylpyrrolidone 0.10

QS 22 Ethyl alcohol 95% QS

mAnuFACturing direCtions

 1. Blend isosorbide mononitrate, hydroxypropyl meth-
ylcellulose, ethyl cellulose, and lactose to form a uni-
form blend.

 2. Prepare polyvinylpyrrolidone in water or a mixture 
of water and ethanol solution.

 3. Granulate step 1 with solution from step 2.
 4. Dry the granulation, and screen or mill to desired 

particle size.
 5. Add silicon dioxide, stearic acid, and magnesium 

stearate, and blend for additional 5 to 10 minutes.
 6. Compress tablets at 233 mg.
 7. Prepare the coating solution by mixing water, 

Eudragit® L100–55, sodium hydroxide, PEG 6000, 
triethyl citrate, and talc to form a uniform dispersion.

 8. Coat isosorbide mononitrate tablets with Eudragit® 
L coating solution using a coating pan or a fluid-bed 
coater until a desired coat weight is achieved (259.50 g).

 9. Prepare a coating solution containing Eudragit® E 
and citric acid in water.

 10. Coat isosorbide mononitrate enteric-coated tablets 
with this coating solution in a coating pan or a fluid-
bed coater until a desired coating weight is obtained 
(291 mg).

 11. Prepare the solvent mixture containing polyvinyl-
pyrrolidone, ethyl alcohol, and water.

 12. Blend nitroglycerin, lactose, sucrose, and the flavor-
ing agent. Screen to break lumps.

 13. Add the mixture of step 11 to step 12 until a moist-
ened powder blend is achieved.

 14. Compress isosorbide mononitrate tablet (281.06 mg) 
with moistened nitroglycerin triturate (72.4 mg) in a 
tableting machine for the total weight of 353.46 mg. 
The product contains 0.3 mg of nitroglycerin in the 
molded triturate tablet for intraoral release and 30 
mg of isosorbide mononitrate as a sustained-release 
form, which releases isosorbide for a duration of 8 to 
12 hours.

NITROGLYCERIN RETARD TABLETS

mAnuFACturing direCtions

Formulation: Cetyl alcohol, 15.0% w/w; hydroxyethyl cellu-
lose, 5.0% w/w; lactose, 45.5% w/w; talc, 15.0% w/w; nitro-
glycerin 1:10, 16.0% w/w; talc and magnesium stearate QS, 
100.0% w/w.

 1. Melt cetyl alcohol in a water-jacketed tank fitted 
with a stirrer; add the lactose and blend. Granulate 
the free-flowing mass through a No. 16 stainless 
steel screen.

 2. Hydrate hydroxyethyl cellulose with three volumes 
of water for each part by weight of hydroxyethyl 
cellulose, and stir until a granular paste will be 
obtained.

 3. Add the granules from step 1 to the paste obtained 
from step 2. Continue the blend, and add the talc and 
nitroglycerin powder. Blend until a uniform granular 
mass is obtained.

 4. Dry the granules at 45°C for 30 minutes and after 
drying, granulate through a 16 mesh screen.

 5. Add the tablet lubricants (magnesium stearate and 
talc) in suitable quantity and compress the mixture 
into tablets.

Compression data: Tablet weight is 400 mg; punch size: 3/8 
in.; flat beveled edge.
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NITROGLYCERIN TABLETS (0.3 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

0.30 1 Nitroglycerin, use 1.95% 
mixture (diluted 
nitroglycerin

15.38

0.61 2 Glyceryl monostearate 0.61

16.37 3 Lactose monohydrate 16.37

0.065 4 Silicon dioxide colloidal 0.065

2.10 5 Pregelatinized starch 2.10

0.10 6 Calcium stearate 0.105

Adjust quantity based on assay with item 3. Do not add any excess.

mAnuFACturing direCtions

 1. Mill glyceryl monostearate (Myvaplex 600P) and 
lactose monohydrate in a suitable mixing vessel 
equipped with an intensifier bar.

 2. Separately mill silicon dioxide and lactose monohy-
drate together.

 3. Add diluted nitroglycerin USP to step 1. Blend for 10 
minutes, with the intensifier bar set to “on.”

 4. Add step 2 into step 3, and mix for 3 minutes.
 5. Add item 5 after passing through a 250 μm sieve to 

step 4, and mix for another 5 minutes, with the inten-
sifier bar set to “on.”

 6. Add calcium stearate to the blend in step 5, and blend 
for 5 minutes.

 7. Compress a suitable quantity into tablets.

NORAMIDOPYRINE METHANESULFONATE 
AND DICYCLOMINE HYDROCHLORIDE 
TABLETS (500 MG/10 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

500.00 1 Noramidopyrine 
methanesulfonate

500.00

10.00 2 Dicyclomine hydrochloride 10.00

4.00 3 Lactose monohydrate 4.00

12.50 4 Starch (maize) 12.50

1.50 5 Gelatin 1.50

1.50 6 Magnesium stearate 1.50

1.50 7 Talc 1.50

1.50 8 Carboxymethyl cellulose 1.50

1.50 9 Aerosil® 200 1.50

1.50 10 Sodium metabisulfite 1.50

0.22 11 Methylparaben 0.22

0.02 12 Propylparaben 0.02

— 13 Isopropyl alcohol QS

— 14 Water, purified QS

mAnuFACturing direCtions

 1. Place items 1 and 3 in a suitable mixing vessel, and 
7 g of item 4, and mix for 5 minutes.

 2. In a separate vessel, take a sufficient quantity of item 
14, bring it to a boil, and dissolve in it items 11 and 
12. Allow the mixture to cool to 50°C, add items 5 
and 10, and dissolve. Add the balance of item 4, and 
mix well to prepare a smooth paste.

 3. Add step 2 into step 1, and form a smooth wet mass. 
Pass the mass through a 2.38 mm sieve screen over 
paper-lined trays, and dry at 60°C, overnight, to an 
LOD of not more than 3%.

 4. Pass the dried granules through a 16 mesh screen 
into a blending vessel.

 5. Granulate item 2 with a sufficient quantity of item 13 
(optionally containing a dye).

 6. Dry the granules in step 4 in a dehumidified room.
 7. Add step 6 into step 5, and mix for 5 minutes.
 8. Sift items 6 to 9 through a 500 mm screen, and blend 

for 2 minutes.
 9. Compress 625 mg in a suitable punch.

NOREPHEDRINE AND TERFENIDINE TABLETS

Formulation: l(−)-norephedrine hydrochloride, 37.5 mg; terf-
enadine, 30.0 mg; lactose, 65.0 mg; hydroxypropyl methylcel-
lulose, 15.0 mg; croscarmellose sodium, 5.0 mg; talc, 10.0 mg; 
hydrogenated castor oil, 8.0 mg. Total 70.5 mg.

mAnuFACturing direCtions

 1. Make the tablet is made by wet granulating l(−)-
norephedrine hydrochloride, terfenadine, and lactose 
with a solution of hydroxypropyl methylcellulose. 
Dry and size the granulation, and sequentially dry 
blend the remaining ingredients and then compress 
into tablets.

NORETHINDRONE AND ETHINYL 
ESTRADIOL TABLETS (0.75 MG/0.035 MG; 
0.50 MG/0.035 MG; 1.0 MG/0.035 MG)

Each of the following products is a combination oral con-
traceptive containing the progestational compound norethin-
drone and the estrogenic compound ethinyl estradiol:

• Ortho-Novum 7/7/7—Each white tablet contains 0.5 
mg of norethindrone and 0.035 mg of ethinyl estra-
diol. The inactive ingredients are lactose, magnesium 
stearate, and pregelatinized starch. Each light peach 
tablet contains 0.75 mg of norethindrone and 0.035 
mg of ethinyl estradiol. The inactive ingredients are 
FD&C Yellow No. 6, lactose, magnesium stearate, 
and pregelatinized starch. Each peach tablet contains 
1 mg of norethindrone and 0.035 of ethinyl estradiol. 
The inactive ingredients are FD&C Yellow No. 6, 
lactose, magnesium stearate, and pregelatinized 
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starch. Each green tablet in the Ortho-Novum 7/7/7 
28 package contains only inert ingredients, as fol-
lows: D&C Yellow No. 10 Aluminum Lake, FD&C 
Blue No. 2 Aluminum Lake, lactose, magnesium 
stearate, microcrystalline cellulose, and pregelati-
nized starch.

• Ortho-Novum 10/11—Each white tablet contains 0.5 
mg of norethindrone and 0.035 mg of ethinyl estra-
diol. The inactive ingredients are lactose, magnesium 
stearate, and pregelatinized starch. Each peach tablet 
contains 1 mg of norethindrone and 0.035 of ethinyl 
estradiol. The inactive ingredients are FD&C Yellow 
No. 6, lactose, magnesium stearate, and pregelati-
nized starch. Each green tablet in the Ortho-Novum 
10/11 28 package contains only inert ingredients, as 
listed under the green tablets in the Ortho-Novum 
7/7/7 28 package.

• Ortho-Novum 1/35—Each peach tablet contains 1 
mg of norethindrone and 0.035 mg of ethinyl estra-
diol. The inactive ingredients are FD&C Yellow No. 
6, lactose, magnesium stearate, and pregelatinized 
starch. Each green tablet in the Ortho-Novum 1/35 
28 package contains only inert ingredients, as listed 
under green tablets in the Ortho-Novum 7/7/7 28 
package.

• Modicon—Each white tablet contains 0.5 mg of nor-
ethindrone and 0.035 mg of ethinyl estradiol. The 
inactive ingredients are lactose, magnesium stearate, 
and pregelatinized starch. Each green tablet in the 
Modicon 28 package contains only inert ingredients, 
as listed under the green tablets in the Ortho-Novum 
7/7/7 28 package.

NORFLOXACIN TABLETS (400 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

400.00 1 Norfloxacin 400.00

90.00 2 Microcrystalline cellulose 
(AvicelTM PH 112)

90.00

26.00 3 Croscarmellose sodium 
(Ac-Di-Sol)

26.00

4.00 4 Magnesium stearate 4.00

— 5 Absolute alcohol (ethanol, 
dehydrated alcohol)

60.00

mAnuFACturing direCtions

Note: Avoid overmixing lubricants, or hardness may be 
reduced.

 1. Sieving and kneading
 a. Sift item 1 through a 900 μm sieve. Load it into 

the mixer.
 b. Add item 5 to step 1a, while mixing at low speed. 

Scrape sides and blades. Mix and chop at low 
speed for 2 minutes. Check the end point of 
granulation. If required, add additional absolute 
alcohol to get the end point. (The end point of the 
granulation is the point where there are few or no 
lumps in the granulation.)

 2. Drying: Dry the wet granules in an oven at 55°C for 
6 hours. After 2 hours of drying, scrape the semid-
ried granules to break the lumps for uniform drying.

 3. Check the LOD. The limit is 0.7% to 1%. If required, 
dry further at 55°C for 1 hour. Check the LOD.

 4. Transfer the dried granules to stainless steel drums.
 5. Grinding: Grind the dried granules through a 1.25 

mm sieve, using a granulator at medium speed. 
Collect the granules in stainless steel drums. Load 
the granules into the blender.

 6. Lubrication
 a. Sift items 2 and 3 through a 500 μm sieve, and 

add it to the blender. Mix the blend for 2 minutes.
 b. Sift item 4 through a 250 μm sieve. Add 5 to 100 

g granules from bulk (see the previous step). Mix 
in a polythene bag for 1 minute. Then, add to the 
blender. Blend for 1 minute.

 c. Unload in stainless steel drums.
 7. Compression
 a. Check the temperature and humidity before 

starting compression. The limits are that the 
temperature cannot exceed 25°C, and the rela-
tive humidity should be between 45% and 50%.

 b. Compress the granules using a rotary tableting 
machine (diameter: 16.2 × 8.3 mm, compression 
weight: 520 mg).

 8. Tablet coating: Coat with an HPMC solution. (See 
Appendix.)

NORFLOXACIN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

400.00 1 Norfloxacin 400.00

48.56 2 Microcrystalline cellulose 48.56

47.12 3 Starch 1500 47.12

5.15 4 Stearic acid 5.15

2.58 5 Fumed silica 2.58

10.30 6 Croscarmellose sodium 10.30

1.29 7 Magnesium stearate 1.29
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mAnuFACturing direCtions

 1. Pass Starch 1500 and fumed silica together through 
a 40 mesh screen.

 2. Add norfloxacin, microcrystalline cellulose, stearic 
acid, and croscarmellose sodium to the material from 
step 1 and blend for 15 minutes in a twin-shell blender.

 3. Add the magnesium stearate to the material from 
step 2 and blend for an additional 5 minutes.

 4. Compress into 515 mg tablets.

NORGESTIMATE AND ETHINYL ESTRADIOL 
TABLETS (0.18 MG/0.035 MG; 0.215 
MG/0.035; 0.25 MG/0.035 MG)

Each of the following products is a combination oral contra-
ceptive containing the progestational compound norgestimate 
and the estrogenic compound ethinyl estradiol.

 1. Ortho Tri-Cyclen® 21 Tablets and Ortho Tri-Cyclen® 
28 Tablets

 a. Each white tablet contains 0.180 mg of the pro-
gestational compound, norgestimate and 0.035 
mg of the estrogenic compound, ethinyl estra-
diol. Inactive ingredients include lactose, mag-
nesium stearate, and pregelatinized starch.

 b. Each light blue tablet contains 0.215 mg of the 
progestational compound, norgestimate and 
0.035 mg of the estrogenic compound, ethinyl 
estradiol. Inactive ingredients include FD&C 
Blue No. 2 Aluminum Lake, lactose, magnesium 
stearate, and pregelatinized starch.

 c. Each blue tablet contains 0.250 mg of the pro-
gestational compound, norgestimate and 0.035 
mg of the estrogenic compound, ethinyl estra-
diol.Inactive ingredients include FD&C Blue No. 
2 Aluminum Lake, lactose, magnesium stearate, 
and pregelatinized starch.

 d. Each green tablet in the Ortho Tri-Cyclen 28 
package contains only inert ingredients, as fol-
lows: D&C Yellow No. 10 Aluminum Lake, 
FD&C Blue No. 2 Aluminum Lake, lactose, 
magnesium stearate, microcrystalline cellulose, 
and pregelatinized starch.

 2. Ortho-Cyclen 21 Tablets and Ortho-Cyclen 28 
Tablets

 a. Each blue tablet contains 0.25 mg of the proges-
tational compound, norgestimate and 0.035 mg 
of the estrogenic compound, ethinyl estradiol. 
Inactive ingredients include FD&C Blue No. 2 
Aluminum Lake, lactose, magnesium stearate, 
and pregelatinized starch.

 b. Each green tablet in the Ortho-Cyclen 28 pack-
age contains only inert ingredients, as follows: 
D&C Yellow No. 10 Aluminum Lake, FD&C 
Blue No. 2 Aluminum Lake, lactose, magnesium 
stearate, microcrystalline cellulose, and pregela-
tinized starch.

NYSTATIN TABLETS (50 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

50.00 1 Nystatin 55.00

110.00 2 Ludipress® 110.00

1.00 3 Aerosil® 200 1.00

1.30 4 Magnesium stearate 1.30

mAnuFACturing direCtions

 1. Mix the components, and pass through a 0.8 mm sieve.
 2. Press with very low-compression force.
 3. Compress into 175 mg tablets, using 8 mm punches. 

For 100 mg strength, compress into 350 mg tablets 
using 10 mm punches.

NYSTATIN TABLETS (200 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

200.00 1 Nystatin 200.00

51.00 2 Lactose monohydrate 51.00

— 3 Isopropyl alcohol 40 mL

10.00 4 Kollidon® CL 10.00

3.00 5 Magnesium stearate 3.00

mAnuFACturing direCtions

 1. Granulate a mixture of items 1 and 2 with a solution of 
items 3 and 4. Dry, pass through a 0.8 mm sieve, add 
item 5, and press with medium-compression force.

 2. Compress into 270 mg tablets, using 9 mm punches.

OLANZAPINE ORALLY DISINTEGRATING 
TABLETS (5 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

5.00 1 Olanzapine 5.00

92.97 2 Mannitol DC grade 92.97

0.50 3 Gelatin 0.50

0.50 4 Aspartame 0.50

0.02 5 Sodium methylparaben 0.02

0.01 6 Sodium propylparaben 0.01

1.00 7 Colloidal silicon dioxide 
(Aerosil® 200)

1.00

For all other strengths, adjust the total weight with item 2.
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mAnuFACturing direCtions

 1. Pass item 2 through 0.7 mm sieve, and collect in a 
stainless steel container.

 2. Place half quantity of step 1 in a tumbler.
 3. Pass items 1 and items 3 to 6 through 0.5 mm sieve 

and collect in a container.
 4. Add 15% (=6.9 g) mannitol from step 1 to step 3, and 

mix well.
 5. Transfer step 4 into step 2.
 6. Transfer balance quantity of step 1 into step 2.
 7. Mix step 2 for 20 minutes using tumbler.
 8. Pass item 7 through 0.500 mm sieve and add to 

step 7.
 9. Mix step 8 for 2 minutes.
 10. Compress into 100 mg tablets, using a suitable punch 

(5.5 mm, round).

OLANZAPINE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Olanzapine 10.00

200.00 2 Pregelatinized starch 200.00

25.00 3 Microcrystalline cellulose 
(AvicelTM PH 101)

25.00

15.00 4 Povidone 15.00

10.00 5 Croscarmellose 10.00

3.75 6 Magnesium stearate 3.75

2.50 7 FD&C Yellow No. 2 lake 2.50

— 8 Water, purified, ca 5 mL

mAnuFACturing direCtions

 1. Place items 1 to 3, 5, and 7 in a suitable blender, and 
mix them.

 2. In a separate vessel, prepare a binding solution using 
items 4 and 8.

 3. Add to step 1, and granulate. Dry granules in trays at 
40°C under vacuum.

 4. Pass the dried granules through a 60 mesh screen.
 5. Add and blend item 6, and compress.

OLANZAPINE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

2.50 1 Olanzapine 2.50

49.20 2 Lactose spray dried 49.20

35.00 3 Microcrystalline cellulose 
(AvicelTM PH102)

35.00

2.00 4 Crospovidone 2.00

0.50 5 Hydroxypropyl cellulose 0.50

0.80 6 Magnesium stearate 0.80

2.00 7 Hypromellose 2.00

0.45 8 Polyethylene glycol 4000 0.45

0.60 9 Titanium dioxide 0.60

0.20 10 FD&C Blue No. 2 
Aluminum Lake

0.20

— 11 Water, purified 30.00

Note: For all other strengths, adjust the total quantity with item 2.

mAnuFACturing direCtions

 1. Pass item 2 through 0.7 mm sieve and place in a 
tumbler.

 2. Pass items 1, 4, and 5 through 0.5 mm sieve and col-
lect in a stainless steel container.

 3. Add 5.0% (=2.5 g) lactose from step 1 to step 2, and 
mix well.

 4. Add 10.0% (=4.9 g) lactose from step 1 to step 3, and 
mix well.

 5. Transfer step 4 into step 1.
 6. Pass item 3 through 0.7 mm sieve, and place in tum-

bler from step 1.
 7. Mix step 1 for 20 minutes using tumbler.
 8. Pass item 6 through 0.250 mm sieve, and add to step 

7.
 9. Mix step 8 for 2 minutes.
 10. Compress into 90 mg tablets, using a suitable punch 

(5.5 mm, round, imprinted 2.5).
 11. Place item 11 in a stainless steel vessel. Add item 

7 slowly to the vortex while stirring. Stir till lumps 
dissolved. Homogenize for 5 minutes. Keep for 3 to 
4 hours for saturation of hypromellose.

 12. Add items 8 to 10 one by one to step 11 with stir-
ring. Stir for 5 minutes. Homogenize for 5 minutes. 
Pass the coating dispersion through 180 mm sieve (if 
required).

 13. Load core tablets from step 10 in coating pan, and 
apply coating dispersion from step 12 to get 2.5% to 
3.0% weight gain.
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OLANZAPINE TABLETS ZYPREXA®

Each Zyprexa® tablet contains olanzapine equivalent to 2.5 
mg (8 μmol), 5 mg (16 μmol), 7.5 mg (24 µmol), or 10 mg 
(32 µmol). The inactive ingredients are carnauba wax, color 
mixture white, crospovidone, FD&C Blue No. 2 Aluminum 
Lake, hydroxypropyl cellulose, hydroxypropyl methylcellu-
lose, lactose, magnesium stearate, microcrystalline cellulose, 
and other inactive ingredients.

OMEPRAZOLE AND IBUPROFEN 
TABLETS (10 MG/400 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Omeprazole; use 
magnesium omeprazole

12.00

12.00 2 Nonpareil cores 12.00

1.80 3 Hydroxypropyl 
methylcellulose

1.80

— 4 Water, purified 35.40

23.50 5 Hydroxypropyl cellulose 2.35

4.03 6 Talc 4.03

— 7 Water, purified 48.00

38.70 8 Methacrylic acid 
copolymer (30% 
suspension)

38.70

3.48 9 Triethyl citrate 3.48

0.58 10 Mono- and diglycerides 0.58

0.06 11 Polysorbate 80 0.06

— 12 Purified water 22.68

400.00 13 Ibuprofen 400.00

273.60 14 Microcrystalline cellulose 273.60

100.40 15 Polyvinylpyrrolidone 
cross-linked

100.40

33.30 16 Polyvinylpyrrolidone K-25 33.30

26.70 17 Sodium lauryl sulfate 26.70

— 18 Water, purified 297.00

4.0 19 Sodium stearyl fumarate 4.00

mAnuFACturing direCtions

Note: The formulation and manufacturing directions given 
here can be used to formulate combinations of omeprazole 
with other NSAIDs, such as naproxen (250 mg) or piroxicam 
(20 mg). Omeprazole can be replaced with pantoprazole or 
lansoprazole.

 1. Prepare a solution of items 1 and 3 in item 4, and 
spray onto item 2 to prepare nonpareil cores in a 
fluid-bed dryer.

 2. Prepare a solution of items 5 to 7 and 8 to 12 sepa-
rately. Alternate application of these solutions on 
step 1 to provide enteric properties to the cores.

 3. Pass the enteric-coated cores through a sieve.
 4. Prepare a granulating solution using items 16 to 18.
 5. Dry blend items 13, 15 (one-tenth), and 16, and add 

step 4 to this step to granulate. Add more of item 18 
to the mass. Pass granules through an 8 mesh screen, 
and dry at 60°C for 6 hours. Pass dried granules 
through a 0.8 mm sieve.

 6. Add step 3 and the balance of item 15, and blend for 
10 minutes.

 7. Compress into 886 mg tablets, using 15 mm punches. 
There is a disintegration time of less than 1 minute in 
simulated gastric juice (USP without enzymes).

OMEPRAZOLE EFFERVESCENT TABLETS

mAnuFACturing direCtions

 1. Core material: magnesium omeprazole, 12.00 kg; 
nonpareil cores, 12.00 kg; hydroxypropyl methyl-
cellulose, 1.8 kg; water purified, 35.4 kg. Perform 
suspension layering in a fluid-bed apparatus. Spray 
magnesium omeprazole onto inert sugar seeds (non-
pareil cores) from a water suspension containing the 
dissolved binder.

 2. Separating layer core material (step 1), 23.50 kg; 
hydroxypropyl cellulose, 2.35 kg; talc, 4.03 kg; 
magnesium stearate, 0.34 kg; water purified, 48.00 
kg. Coating layer the prepared core material with 
a separating layer in a fluid-bed apparatus with a 
hydroxypropyl cellulose solution containing talc and 
magnesium stearate.

 3. Enteric coating layer pellets with the layer (step 2), 
29.00 kg; methacrylic acid copolymer (30% suspen-
sion), 38.70 kg; triethyl citrate, 3.48 kg; mono- and 
diglycerides (NF), 0.58 kg; polysorbate 80, 0.06 
kg; water purified, 22.68 kg. Spray the enteric coat-
ing layer consisting of methacrylic acid copolymer, 
mono- and diglycerides, triethyl citrate, and polysor-
bate onto the pellets (layered with a separating layer) 
in a fluid-bed apparatus. In the same type of appa-
ratus, coat the enteric coating layered pellets with 
hydroxypropyl methylcellulose/magnesium stearate 
suspension.

 4. Overcoating layer enteric-coated pellets (step 3), 
44.7 kg; hydroxypropyl methylcellulose, 0.58 kg; 
magnesium stearate, 0.02 kg; water purified, 11.6 kg. 
Classify the pellets covered by an overcoating layer 
by sieving.

 5. Mix the obtained enteric coating layered pellets 
with prepared granules and other components as 
described in the following and thereafter, compress 
to effervescent tablets.

 6. Granulation (1000 tablets): citric acid anhydrous, 
605 g; mannitol dried, 200 g; riboflavin, 0.1 g; poly-
vinylpyrrolidone K-25 (PVP K-25), 6.0 g; EtOH 99% 
(w/v), 90 g.
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 7. Dissolve PVP K-25 in ethanol to give the granulating 
solution. In this solution, disperse riboflavin. Mix 
citric acid and mannitol, add the liquid, and further 
mix the mass. Then, put the mass on a tray and dry 
in a drying oven for approximately 2 hours at 55°C. 
Mill the granulate to pass 1.0 mm sieve.

 8. Prepare a premix consisting of the following by dry 
mixing in a mixer: Sodium carbonate anhydrous, 36 
g; sodium dodecyl sulfate, 1 g; sodium stearyl fuma-
rate, 14 g; essence orange, 2.0 g; saccharin sodium, 
2.0 g; polyvinyl pyrrolidone cross-linked, 70 g; 
enteric-coated pellets from step 4, 95.7 g.

 9. Final mixing: Granulate from step 7, 811.1 g; premix 
from step 8, 220.7 g; sodium bicarbonate, 453 g. The 
final mixing time should be 4 minutes.

 10. Compress tablets on a tableting machine equipped 
with punches giving 20 mm diameter flat tablets 
with beveled edges. Tablet weight is 1485 mg.

OMEPRAZOLE FAST-DISINTEGRATING TABLETS

mAnuFACturing direCtions

 1. Add croscarmellose sodium 300 g to the vortex of a 
rapidly stirred beaker containing 3.0 kg of deionized 
water.

 2. Mix the slurry of step 1 for 10 minutes.
 3. Place omeprazole 90 g (powdered) in the bowl of a 

Hobart mixer. After mixing, slowly add the slurry 
of croscarmellose sodium to the omeprazole in the 
mixer bowl, forming a granulation. Place in trays 
and dry at 70°C for 3 hours.

 4. Place the dry granulation in a blender, and add 1500 
g of AvicelTM AC-815 (85% microcrystalline cel-
lulose coprocessed with 15% of a calcium, sodium 
alginate complex) and 1500 g of AvicelTM PH-302 
(microcrystalline cellulose).

 5. After the mixture of step 4 is thoroughly blended, 
add 35 g of magnesium stearate and mix for 5 
minutes.

 6. Compress the resulting mixture of step 5 into tablets 
on a standard tablet press with an average weight of 
about 0.75 g and containing about 20 mg omeprazole.

OMEPRAZOLE FAST-DISSOLVING TABLETS

mAnuFACturing direCtions

 1. Add croscarmellose sodium (300 g) to the vortex of a 
rapidly stirred beaker containing 3.0 kg of deionized 
water.

 2. Mix te slurry from step 1 for 10 minutes.
 3. Place 90 g of omeprazole (powdered) in the bowl of 

a Hobart mixer. After mixing, slowly add the slurry 
of croscarmellose sodium to the omeprazole in the 
mixer bowl, forming a granulation. Place in trays 
and dry at 70°C for 3 hours.

 4. Place the dry granulation in a blender, and to it add 
1500 g of AvicelTM AC-815 (85% microcrystal-
line cellulose coprocessed with 15% of a calcium, 
sodium alginate complex) and 1500 g of AvicelTM 
PH-302 (microcrystalline cellulose).

 5. After this mixture is thoroughly blended, add 35 g of 
magnesium stearate and mix for 5 minutes.

 6. Compress the resulting mixture is compressed into 
tablets on a standard tablet press with average weight 
of about 1.5 g that contain about 20 mg omeprazole. 
These tablets should have low friability and rapid dis-
integration time. This formulation may be dissolved 
in an aqueous solution containing a buffering agent 
for immediate oral administration. Alternatively, the 
suspension tablet may be swallowed whole with a 
solution of buffering agent. In both cases, the pre-
ferred solution is sodium bicarbonate 8.4%. As a fur-
ther alternative, sodium bicarbonate powder (about 
975 mg per 20 mg dose of omeprazole or an equipo-
tent amount of other proton pump inhibitor [PPI]) is 
compounded directly into the tablet. Such tablets are 
then dissolved in water or sodium bicarbonate 8.4%, 
or swallowed whole with an aqueous diluent.

OMEPRAZOLE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

20.00 1 Omeprazole 20.00

200.00 2 Poloxamer (Pluronic PE 
6800)

200.00

7.00 3 Colloidal silicon dioxide 7.00

10.00 4 Magnesium carbonate 10.00

12.00 5 Sodium starch glycolate 12.00

100.00 6 Titanium dioxide 100.00

226.00 7 Ludipress® 226.00

25.00 8 Sodium stearyl fumarate 25.00

Enteric coating layer
75.00 9 Polyvinyl acetate phthalate 75.00

0.25 mg 10 Antifoam emulsion 0.25 mg

12.00 11 Sodium hydroxide 12.00

mAnuFACturing direCtions

 1. Melt the poloxamer at a temperature of 80°C.
 2. Add omeprazole, 2 mg of colloidal silicon dioxide, 8 

mg of magnesium carbonate, titanium dioxide, and 6 
mg of sodium starch glycolate and mix thoroughly. 
Continue mixing until the melt solidifies.

 3. Granulate the melt and add the rest of the ingredients 
to the granulate. Compress the granulate into tablets 
containing 20 mg omeprazole.

 4. Transfer these tablets, which form the substrate of 
the composition, into a conventional coating pan and 
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coat with the enteric coating layer, prepared in the 
following manner.

 a. First, dissolve the antifoam emulsion in water to 
form an aqueous solution. Stir polyvinyl acetate 
phthalate into this solution for a final concentra-
tion of about 10% weight per volume before adding 
sodium hydroxide.

 b. Add sodium hydroxide (1 M solution) to adjust the 
pH value of the solution to about 8, thereby obtaining 
a basic solution of the enteric coating material.

 c. Spray this solution onto the tablets with an incoming 
air temperature of 40°C. The omeprazole cores can 
be alternately coated using hydroxypropyl methyl-
cellulose acetate succinate (HPMCAS) as the enteric 
coating layer.

OMEPRAZOLE TABLETS (10 MG/20 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Omeprazole 10.00

200.00 2 Calcium glycerophosphate 200.00

400.00 3 Sodium bicarbonate 400.00

12.00 4 Croscarmellose sodium 12.00

3.00 5 Pregelatinized starch 3.00

OMEPRAZOLE TABLETS (10 MG/20 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Omeprazole 10.00

175.00 2 Calcium glycerophosphate 175.00

175.00 3 Calcium lactate 175.00

250.00 4 Sodium bicarbonate 250.00

20.00 5 Polyethylene glycol 6000 20.00

12.00 6 Croscarmellose sodium 12.00

3.00 7 Peppermint flavor 3.00

1.00 8 Magnesium silicate 1.00

1.00 9 Magnesium stearate 1.00

OMEPRAZOLE TABLETS, 
CHEWABLE (10 MG/20 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Omeprazole 10.00

175.00 2 Calcium lactate 175.00

175.00 3 Calcium glycerophosphate 175.00

250.00 4 Sodium bicarbonate 250.00

0.50 5 Aspartame calcium 0.50

12.00 6 Silicon dioxide colloidal 12.00

15.00 7 Starch (maize) 15.00

12.00 8 Croscarmellose sodium 12.00

10.00 9 Dextrose anhydrous 10.00

3.00 10 Peppermint flavor 3.00

3.00 11 Maltodextrin 3.00

3.00 12 Mannitol 3.00

3.00 13 Pregelatinized starch 3.00

mAnuFACturing direCtions

 1. Pass all ingredients through a 250 μm mesh, and 
blend in a suitable blender.

 2. Compress into 672 mg tablets, using 15 mm biplanar 
punches. For 20 mg tablets, increase the quantity of 
item 1, and compress an additional 10 mg.

OMEGA FATTY ACIDS TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

140.00 g 1 Omega fatty acids dry N-3 140.00

140.00 g 2 AvicelTM PH101 140.00

8.40 g 3 Kollidon® VA 64 8.40

2.00 g 4 Magnesium stearate 2.00

OMEPRAZOLE TABLETS, RAPID 
DISSOLUTION (20 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

20.00 1 Omeprazole 10.00

175.00 2 Calcium lactate 175.00

175.00 3 Calcium glycerophosphate 175.00

500.00 4 Sodium bicarbonate 500.00

50.00 5 Calcium hydroxide 50.00

12.00 6 Croscarmellose sodium 12.00
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mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, mix, 
and press with high-compression force.

 2. Compress into 289 mg tablets, using 9 mm biconvex 
punches.

 3. The dry powder omega fatty acids dry N-3 contains 
25% fish oil; this fish oil consists of about 30% eicos-
apentaenoic acid + docosahexaenoic acid.

 4. These tablet cores could be coated with an enteric 
coating of Kollicoat MAE 30 D. (See Appendix for 
more choices.)

ORLISTAT CHEWABLE TABLETS

mAnuFACturing direCtions

 1. Melt together orlistat (60 g) and myristic acid (30 g) 
at 50°C.

 2. Add mannitol (400 g) and lactose (400 g), and cool 
the mixture to room temperature under continuous 
stirring.

 3. Add and homogeneously distribute talcum (10 g).
 4. Press the powder into tablets of 960 mg weight 

(=orlistat content of 120 mg).

ORLISTAT CHEWABLE TABLETS

mAnuFACturing direCtions

 1. Melt together orlistat (120 g) and myristic acid (30 g) 
at 50°C.

 2. Add sucrose palmitate (PEG40 stearate, 12 g) and 
lactose (15 g), and cool the mixture to room tempera-
ture under continuous stirring.

 3. Press the powder into tablets of 960 mg weight 
(=orlistat content of 120 mg).

ORLISTAT CHEWABLE TABLETS

mAnuFACturing direCtions

 1. Mix together orlistat (120 g), sodium laurate (30 g), 
mannitol (80 g), and HPMC 3 cps (60 g) with step-
wise addition of a (50:50% m/m) ethanol/water mix-
ture (0.2 mL/g).

 2. Dry the formed granules in vacuum at 30°C to con-
stant weight and press into tablets (each containing 
120 mg orlistat).

OXPRENOLOL RETARD TABLETS

mAnuFACturing direCtions

 1. Homogeneoulsy mix 15.6 kg of 3-(4- chlor o-3-s ulfam 
oylph enyl) -3-hy droxy isoin dolin -1-on e (chlorthali-
done), 3.0 kg of microcrystalline cellulose, 6.456 kg 
of dicalcium phosphate, 0.9 kg of cornstarch, 0.024 kg 
of iron yellow, and 0.120 kg of magnesium stearate.

 2. Carry out the pressing of the two active substance 
mixtures to form capsule-shaped tablets. The tablets 
should have a length of 18.0 mm, a width of 5.5 mm, 
a depth of approximately 5.6 mm, and a radius of cur-
vature of 3.5 mm; the depth of the dividing notches 
provided on both sides is 1.47 mm in each case.

OXPRENOLOL RETARD TABLETS

mAnuFACturing direCtions

 1. Granulate a mixture of 9.6 kg of the ground hydro-
chloride of 1-(2- allyl oxyph enoxy )-3-i sopro pylam 
inopr opan- 2-ol (ox-prenolol) and 6.98 kg of ground 
lactose together with 16.0 kg of a 30% aqueous dis-
persion of the 70:30 copolymer of ethyl acrylate and 
methyl methacrylate in the fluidized bed; the spray-
ing-in speed should be 0.7 L/min, and the tempera-
ture of the supply air 38°C. Dry the mixture in the 
same apparatus for 25 minutes at a supply air tem-
perature of 40°C. With the simultaneous addition of 
0.12 kg of colloidal silicon dioxide, 0.3 kg of calcium 
stearate, and 4.0 kg of stearic acid, force the granu-
late through a sieve of 1 mm mesh width and then 
mix in a planetary mixer for 15 minutes.

 2. Carry out pressing of the granulate to form capsule-
shaped biconvex tablets each weighing 410 mg on 
a tablet press having guided dies (the two opposing 
dies being provided with wedges for forming the 
dividing notches) having the following dimensions: 
length = 16.5 mm, width = 6.0 mm, and radius of cur-
vature = 3.6 mm. The tapering dividing notches pro-
vided on both sides should each be 1.47 mm in depth; 
the depth of the compact approximately 5.4 mm.

 3. Carry out coating in a coating vessel of 55 cm 
diameter which is equipped with baffle plates. 
Continuously spray 5 kg of compacts using a binary 
nozzle with a coating solution or suspension of the 
following composition. Dissolve 0.1 kg of hydroxy-
propyl methylcellulose (viscosity 5 cps) in 1.2 kg of 
demineralized water.

 4. To this add, while stirring, 0.005 kg of polysorbate 
80, 0.05 kg of talc, and 0.1 kg of a 20% homoge-
neous suspension of titanium dioxide in a solution 
of 0.007 kg of hydroxypropyl methylcellulose (5 cps) 
in 90% ethanol. The supply air temperature should 
be 60°C; maintain the temperature of the compacts 
in the vessel at approximately 35°C. The amount of 
film coating to be sprayed on is 19 mg (dry weight) 
per compact.

OXPRENOLOL RETARD TABLETS

mAnuFACturing direCtions

 1. Homogeneously mix 15.6 kg of 3-(4- chlor o-3-s ulfam 
oylph enyl) -3-hy droxy isoin dolin -1-on e (chlortha-
lidone), 3.0 kg of microcrystalline cellulose, 6.456 
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kg of dicalcium phosphate, 0.9 kg of cornstarch, 
0.024 kg of iron yellow, and 0.120 kg of magnesium 
stearate.

 2. Carry out the pressing of the two active substance 
mixtures to form capsule-shaped tabletsThe tablets 
should have a length of 18.0 mm, a width of 5.5 
mm, a depth of approximately 5.6 mm, and a radius 
of curvature of 3.5 mm; the depth of the dividing 
notches provided on both sides should be 1.47 mm in 
each case.

OXYBUTYNIN CHLORIDE TABLETS 
(5 MG/10 MG) DITROPAN

Each Ditropan XL extended-release tablet contains 5 or 10 
mg of oxybutynin chloride USP, formulated as a once-a-day 
controlled-release tablet for oral administration. Ditropan XL 
also contains the following inert ingredients: cellulose acetate, 
hydroxypropyl methylcellulose, lactose, magnesium stearate, 
polyethylene glycol, polyethylene oxide, synthetic iron oxides, 
titanium dioxide, polysorbate 80, sodium chloride, and butyl-
ated hydroxytoluene.

Ditropan XL uses osmotic pressure to deliver oxybutynin 
chloride at a controlled rate over approximately 24 hours. The 
system, which resembles a conventional tablet in appearance, 
comprises an osmotically active bilayer core surrounded by a 
semipermeable membrane. The bilayer core is composed of 
a drug layer, containing the drug and excipients, and a push 
layer, containing osmotically active components. There is a 
precision laser-drilled orifice in the semipermeable mem-
brane on the drug-layer side of the tablet. In an aqueous envi-
ronment, such as the gastrointestinal tract, water permeates 
through the membrane into the tablet core, causing the drug to 
go into suspension and the push layer to expand. This expan-
sion pushes the suspended drug out through the orifice. The 
semipermeable membrane controls the rate at which water 
permeates into the tablet core, which in turn, controls the rate 
of drug delivery. The controlled rate of drug delivery into the 
gastrointestinal lumen is thus independent of pH or gastroin-
testinal motility. The function of Ditropan XL depends on the 
existence of an osmotic gradient between the contents of the 
bilayer core and the fluid in the gastrointestinal tract. Because 
the osmotic gradient remains constant, drug delivery remains 
essentially constant. The biologically inert components of 
the tablet remain intact during gastrointestinal transit and are 
eliminated in the feces as an insoluble shell.

OXYBUTYNIN HYDROCHLORIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

15.00 1 Oxybutynin hydrochloride 15.00

15.00 2 Polyvinylpyrrolidone 15.00

3.00 3 Silicon dioxide 3.00

100.00 4 Lactose 100.00

30.00 5 Fumaric acid 30.00

1.50 6 Sodium stearyl fumarate 1.50

mAnuFACturing direCtions

 1. Place oxybutynin hydrochloride, fumaric acid, and 
lactose in a fluidized-bed apparatus.

 2. Spray an aqueous PVP solution (in 85 g of water) to 
get granules.

 3. Dry the granules thus obtained and pass through 
a sieve (1 mm mesh), and weigh, add, and blend 
sodium stearyl fumarate in a drum mixer.

 4. Press the resulting mixture into tablets (7 mm diam-
eter and 7 mm curvature) with average hardness 
being between 60 and 120 N and a total weight of 
164.50 mg.

 5. Coat these tablet cores with the following formula-
tion: ethyl cellulose (Ethocel), 10.10 mg; polyvinyl-
pyrrolidone (povidone), 5.50 mg; stearic acid, 2.40 
mg; for total weight of 182.50 mg.

 6. First dissolve Ethocel, povidone, and stearic acid in 
denatured alcohol (180 g). Spray the coating solution 
onto the tablet cores in a coating pan.

OXYBUTYNIN HYDROCHLORIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Oxybutynin hydrochloride 10.00

15.00 2 Polyvinylpyrrolidone 15.00

3.00 3 Silicon dioxide colloidal 3.00

100.00 4 Lactose 100.00

30.00 5 Fumaric acid 30.00

1.50 6 Sodium stearyl fumarate 1.50

— 7 Water, purified 85.00

mAnuFACturing direCtions

 1. Place oxybutynin hydrochloride, fumaric acid, and 
lactose in fluidized-bed equipment.

 2. Prepare in a separate container an aqueous PVP 
solution (in 85 g of water).
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 3. Spray the solution in step 2 into step 1 to form gran-
ules at a typical setting using a fluid-bed dryer: 
Airflow = 100 to 110 m3/h; liquid flow (g/min) = 6 to 
7 g/min; inlet temperature = 65°C; and spraying pres-
sure = 2.8 bar.

 4. Pass dried granules through a sieve (1 mm mesh). 
Sodium stearyl fumarate is weighed, added, and 
blended in a drum mixer.

 5. Compress using 7 mm punches at 164 mg.
 6. Coat the tablets using the following formula per 

tablet: ethyl cellulose (Ethocel), 10.10 mg; polyvi-
nylpyrrolidone (povidone), 5.50; stearic acid, 2.40; 
and the total weight (dry weight of coated tablet) is 
182.50.

OXYCODONE HYDROCHLORIDE 
AND ACETAMINOPHEN TABLETS 
(5 MG/325 MG), PERCOCET

Each tablet of Percocet contains acetaminophen, 325 mg, and 
oxycodone HCl, 5 mg (5 mg oxycodone HCl is equivalent to 
4.4815 mg oxycodone). The inactive ingredients are micro-
crystalline cellulose, povidone, pregelatinized starch, stearic 
acid, and other ingredients.

OXYCODONE AND ACETAMINOPHEN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

325.00 1 Acetaminophen powder 325.00

4.48 2 Oxycodone; use oxycodone 
hydrochloride

5.00

6.00 3 Colloidal silicon dioxide 6.00

77.00 4 Microcrystalline cellulose 77.00

32.00 5 Croscarmellose sodium 32.00

13.00 6 Hydroxypropyl 
methylcellulose

13.00

62.00 7 Starch (maize) 62.00

2.00 8 Magnesium stearate 2.00

— 9 Water, purified QS

mAnuFACturing direCtions

 1. Pass hydrocodone bitartrate through a 20 mesh 
screen, and pass acetaminophen and colloidal sili-
con dioxide (50%) through a Frewitt SG Turbo Sieve 
equipped with a 1.0 mm round-hole screen, an angle 
bar, a cloth skirt, and a polyethylene-line collecting 
drum at speed setting 5 (approximately 1030 rpm).

 2. Pass microcrystalline cellulose (50%), croscarmel-
lose sodium (50%), cornstarch (66%), and hydroxy-
propyl methylcellulose through the Turbosieve at the 
same settings as in step 2. Load screened powders 

into a Lodige MGT-600 mixer, and mix for 5 min-
utes with the plow speed at approximately 103 rpm 
and no choppers.

 3. Add water to the mixer over a 10 minute period, 
using a stainless steel transfer container with a valve, 
while mixing with the plows at about 103 rpm and 
the choppers at slow speed.

 4. Mix the wet mass for another 15 minutes until a 
Wattmeter reading of 15 to 16 mkW is reached.

 5. Dry the material. Preheat a Glatt fluid-bed dryer by 
running it for 2.5 minutes at 60°C inlet air temper-
ature at 3500 m3/h. Set the exhaust blower bypass 
speed at about 40%, the filter shaking interval for 
about 2 minutes, and the filter shake duration at 5 
seconds. Transfer the material in the dryer for dry-
ing. Decrease the inlet air to 2500 m3/h and the inlet 
air temperature to 55°C after 30 minutes. Dry the 
material until an LOD of less than 0.5% is reached.

 6. Pass the dried granulation through a FitzMill using 
a 20 mesh wire screen, with knives forward, at 
medium speed.

 7. Pass the remaining microcrystalline cellulose and 
the colloidal silicon dioxide through a sieve equipped 
with a 1 mm round-hole screen, an angle bar, a cloth 
skirt, and a polyethylene-lined collecting drum.

 8. Add magnesium stearate, and mix for 3 minutes.
 9. Compress using a 13/32 round tooling.

OXYCODONE HYDROCHLORIDE 
TABLETS (5 MG)

Each tablet contains oxycodone hydrochloride, 5 mg. The tab-
lets also contain microcrystalline cellulose and stearic acid. 
The oral solution contains alcohol, FD&C Red No. 40, flavor-
ing, glycol, sorbitol, water, and other ingredients.

OXYTETRACYCLINE TABLETS (250 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

250.00 1 Oxytetracycline 
hydrochloride

250.00

230.00 2 Ludipress® 230.00

6.00 3 Magnesium stearate 6.00

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with very low-compression force.

 2. Compress into 495 mg tablets, using 12 mm biplanar 
punches.
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PANCREATIN AND CHOLIC ACID TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

130.00 1 Pancreatin 130.00

2.00 2 Cholic acid 2.00

127.00 3 AvicelTM PH101 127.00

56.00 4 Lactose monohydrate 56.00

2.00 5 Magnesium stearate 2.00

3.00 6 Aerosil® 200 3.00

mAnuFACturing direCtions

 1. Mix the components, and press with high-compres-
sion force.

 2. Compress into 324 mg tablets, using 9 mm biconvex 
punches.

 3. Coat by enteric coating. (See Appendix.)

PANCREATIN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

30.00 1 Pancreatin 30.00

308.00 2 Ludipress® 308.00

10.00 3 Kollidon® CL 10.00

2.00 4 Magnesium stearate 2.00

mAnuFACturing direCtions

 1. Mix the components, pass through a 0.8 mm sieve, 
and press with low-compression force.

 2. Compress into 355 mg tablets, using 8 mm biconvex 
punches.

 3. Coat by enteric coating. (See Appendix.)

PANCREATIN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

300.00 1 Pancreatin 300.00

290.00 2 Ludipress® 290.00

25.00 3 Kollidon® CL 25.00

3.00 4 Magnesium stearate 3.00

mAnuFACturing direCtions

 1. Mix the components, pass through a 0.8 mm sieve, 
and press to tablets with low-compression force.

 2. Compress into 615 mg tablets, using 11 mm biconvex 
punches.

 3. Coat by enteric coating. (See Appendix.)

PANTOPRAZOLE TABLETS, PROTONIX

Protonix is supplied as a delayed-release tablet for oral admin-
istration, available in two strengths. Each delayed-release 
tablet contains 45.1 or 22.6 mg of pantoprazole sodium 
sesquihydrate (equivalent to 40 or 20 mg of pantoprazole, 
respectively), with the following inactive ingredients: calcium 
stearate, crospovidone, hydroxypropyl methylcellulose, iron 
oxide, mannitol, methacrylic acid copolymer, polysorbate 80, 
povidone, propylene glycol, sodium carbonate, sodium lauryl 
sulfate, titanium dioxide, and triethyl citrate.

PANTOPRAZOLE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Pantoprazole 10.00

200.00 2 Calcium glycerophosphate 200.00

400.00 3 Sodium bicarbonate 400.00

12.00 4 Croscarmellose sodium 12.00

3.00 5 Pregelatinized starch 3.00

PANTOPRAZOLE TABLETS (10 MG/20 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Pantoprazole 10.00

175.00 2 Calcium glycerophosphate 175.00

175.00 3 Calcium lactate 175.00

250.00 4 Sodium bicarbonate 250.00

20.00 5 Polyethylene glycol 6000 20.00

12.00 6 Croscarmellose sodium 12.00

3.00 7 Peppermint flavor 3.00

1.00 8 Magnesium silicate 1.00

1.00 9 Magnesium stearate 1.00
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PANTOPRAZOLE TABLETS, 
CHEWABLE (10 MG/20 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Pantoprazole 10.00

175.00 2 Calcium lactate 175.00

175.00 3 Calcium glycerophosphate 175.00

250.00 4 Sodium bicarbonate 250.00

0.50 5 Aspartame calcium 0.50

12.00 6 Silicon dioxide colloidal 12.00

15.00 7 Starch (maize) 15.00

12.00 8 Croscarmellose sodium 12.00

10.00 9 Dextrose anhydrous 10.00

3.00 10 Peppermint flavor 3.00

3.00 11 Maltodextrin 3.00

3.00 12 Mannitol 3.00

3.00 13 Pregelatinized starch 3.00

mAnuFACturing direCtions

 1. Pass all ingredients through a 250 μm mesh, and 
blend in a suitable blender.

 2. Compress into 672 mg tablets, using 15 mm biplanar 
punches. For 20 mg tablets, increase the quantity of 
item 1, and compress an additional 10 mg.

PANTOPRAZOLE TABLETS, RAPID 
DISSOLUTION (20 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

20.00 1 Pantoprazole 10.00

175.00 2 Calcium lactate 175.00

175.00 3 Calcium glycerophosphate 175.00

500.00 4 Sodium bicarbonate 500.00

50.00 5 Calcium hydroxide 50.00

12.00 6 Croscarmellose sodium 12.00

PAPAIN CHEWABLE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

1.00 1 Papain 1.00

150.00 2 Lycasin 150.00

17.40 3 Hydrogenated vegetable oil 17.40

9.60 4 Water 9.60

5.8 5 Gelatin (40% solution) 5.8

17.4 6 Starch-coated dicalcium 
phosphate

17.4

1.60 7 Monodiglyceride mixture 1.60

0.60 8 Lecithin 0.60

0.10 9 Aspartame 0.10

0.10 10 Vanillin 0.10

0.20 11 Glycerin 0.20

0.20 12 Sodium bicarbonate 0.20

0.38 13 Mint flavor 0.38

mAnuFACturing direCtions

 1. Boil lycasin, water, fat, mono- and diglyceride mix-
ture, glycerin, and lecithin to 131°C.

 2. Add glycerin and cool the mixture to 60°C.
 3. Add sodium bicarbonate, papain, dicalcium phos-

phate, and the remaining ingredients.
 4. Thereafter, cool the mixture to room temperature 

and grind into powder and compress into a 205 mg 
tablet using a tablet press.

PAPAVERINE HYDROCHLORIDE RETARD TABLETS

Formulation: Cetyl alcohol, 10 g; hydroxyethyl cellulose, 5 g; 
papaverine hydrochloride, 75 g; talc, 10 g.

mAnuFACturing direCtions

 1. Melt cetyl alcohol in a jacketed vessel and incor-
porate papaverine hydrochloride, blend well, and 
granulate through a 16 mesh sieve. Dry at room 
temperature.

 2. Hydrate the hydroxyethyl cellulose with 15 g of 
water.

 3. Blend the granules obtained as a result of step 1 with 
the hydrated cellulose component of step 2 and mix 
well.

 4. Granulate the whole through a 16 mesh sieve and 
dry.

 5. Compress into tablets of suitable size and shape.
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PARA AMINO SALICYLIC ACID TABLETS (500 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

500.00 1 Calcium para amino 
salicylic acid

500.00

280.00 2 Ludipress® 280.00

35.00 3 Kollidon® 35 35.00

— 4 Isopropyl alcohol QS

5.00 5 Magnesium stearate 5.00

5.00 6 Talc 5.00

mAnuFACturing direCtions

 1. Granulate items 1 and 2 with a solution of items 3 
and 4. Dry the granules, and lubricate with items 5 
and 6.

 2. Compress into 825 mg tablets, using 16 mm biplanar 
punches.

PAROXETINE HYDROCHLORIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

20.00 1 Paroxetine; use paroxetine 
hydrochloride 
hemihydrate

22.67

83.34 2 Dicalcium phosphate 
(Ditab)

83.84

50.67 3 Microcrystalline cellulose 
(AvicelTM PH 102)

50.67

8.34 4 Sodium starch glycolate 
(Explotab)

8.34

1.67 5 Magnesium stearate 1.67

Bill of Materials

Scale (mg/
tablet)

Item Material Name Quantity/ 
1000 Tablets (g)

30.00 1 Paroxetine; use paroxetine 
hydrochloride 
hemihydrate

34.00

125.00 2 Dicalcium phosphate 
(Ditab)

125.00

76.00 3 Microcrystalline cellulose 
(AvicelTM PH 102)

76.00

12.50 4 Sodium starch glycolate 
(Explotab)

12.50

2.50 5 Magnesium stearate 2.50

mAnuFACturing direCtions

 1. Pass item 2 through a screen, and weigh it into a 
planetary mixer.

 2. Add 30 mesh screened paroxetine to the bowl.
 3. Add 20 mesh screened AvicelTM and Explotab, and 

mix all the powders for 10 minutes.
 4. Add magnesium stearate, and mix for 5 minutes.
 5. Compress into pentagonal tablets using 9.5 mm 

punches for 30 mg tablets and 8.25 mg for 20 mg 
tablets. Compress 250 and 166.7 mg, respectively.

PAROXETINE HYDROCHLORIDE TABLETS 
(10 MG/20 MG/30 MG/40 MG), PAXIL®

 1. Immediate-release tablets—Each film-coated Paxil® 
tablet contains paroxetine HCl equivalent to parox-
etine as follows. 10 mg: yellow; 20 mg: pink (scored); 
30 mg: blue; and 40 mg: green. Inactive ingredients 
consist of dibasic calcium phosphate dihydrate, 
hydroxypropyl methylcellulose, magnesium stearate, 
polyethylene glycols, polysorbate 80, sodium starch 
glycolate, titanium dioxide, and one or more of the 
following: D&C Red No. 30, D&C Yellow No. 10, 
FD&C Blue No. 2, and FD&C Yellow No. 6.

 2. Controlled-release tablets—Each enteric, film-
coated, bilayer, controlled-release Paxil® tablet con-
tains paroxetine HCl equivalent to paroxetine as 
follows: 12.5 mg and 25 mg. One layer of the tab-
let consists of a degradable barrier layer, and the 
other contains the active material in a hydrophilic 
matrix. The barrier layer is pale yellow and pink for 
the 12.5 and 25 mg strength tablets, respectively; the 
active layer is white. Inactive ingredients consist of 
hydroxypropyl methylcellulose, polyvinylpyrrol-
idone, lactose monohydrate, magnesium stearate, 
colloidal silicon dioxide, glyceryl behenate, meth-
acrylic acid copolymer type C, sodium lauryl sulfate, 
polysorbate 80, talc, triethyl citrate, and one or more 
of the following colorants: yellow ferric oxide and 
red ferric oxide.

PAROXETINE HYDROCHLORIDE 
HEMIHYDRATE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

20.00 1 Paroxetine hydrochloride 
hemihydrate

22.76

160.24 2 Dibasic calcium phosphate 
hemihydrate

160.24

8.00 3 Povidone anhydrous PVP 
K30

8.00

6.00 4 Sodium starch glycolate 6.00

3.00 5 Magnesium stearate 3.00

QS 6 Water QS



388 Handbook of Pharmaceutical Manufacturing Formulations, 3e: Volume 1 

mAnuFACturing direCtions

 1. Premix paroxetine hydrochloride hemihydrate, diba-
sic calcium phosphate anhydrous, sodium starch gly-
colate, and povidone and granulate with water.

 2. Mix the granulate, after drying and milling through 
a 0.6 mm sieve, with dibasic calcium phosphate 
anhydrous and sodium starch glycolate in a dry state 
for 20 minutes. Then, add magnesium stearate, fol-
lowed by mixing for a further 5 minutes.

 3. Press tablets (approximately 206 mg) from the 
resulting mixture and coat with a coating suspen-
sion of Opadry® containing the composition (%w/w) 
titanium dioxide, 31.250; hydroxypropyl methylcel-
lulose, 29.875 (Methocel E3 Premium); hydroxypro-
pyl methylcellulose, 29.875 (Methocel E5 Premium); 
polyethylene glycol 400, 8.000; polysorbate 80 
(Tween), 1.000).

PAROXETINE HYDROCHLORIDE 
HEMIHYDRATE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

22.76 1 Paroxetine hydrochloride 
hemihydrate

22.76

160.24 2 Dibasic calcium phosphate 
anhydrous

160.24

8.00 3 Anhydrous povidone (PVP 
K-30)

8.00

6.00 4 Sodium starch glycolate 6.00

3.00 5 Magnesium stearate 3.00

QS 6 Purified water QS QS

mAnuFACturing direCtions

 1. Premix paroxetine hydrochloride hemihydrate, diba-
sic calcium phosphate anhydrous, sodium starch gly-
colate, and povidone and granulate with water.

 2. Mix the granulate, after drying and milling through 
a 0.6 mm sieve, with dibasic calcium phosphate 
anhydrous and sodium starch glycolate in a dry state 
for 20 minutes. Then, add magnesium stearate, fol-
lowed by mixing for a further 5 minutes.

 3. Press tablets from the resulting mixture and coat 
with a coating suspension of Opadry® coating sus-
pension (Opadry 6.0). Composition: (%w/w) titanium 
dioxide, 31.250%; hydroxypropyl methylcellulose, 
29.875% (Methocel E3 Premium); hydroxypropyl 
methylcellulose, 29.875% (Methocel E5 Premium); 
polyethylene glycol 400, 8.000%; polysorbate 80 
(Tween), 1.000%.

 4. Tablet weight should give about 20 mg strength 
(approximately 206 mg).

PENICILLIN CHEWABLE TABLETS (125 MG)

Each tablet contains Penicillin V potassium equivalent to 250 
mg (400,000 units) or 500 mg (800,000 units) Penicillin V. 
The tablets also contain lactose, magnesium stearate, povi-
done, starch, stearic acid, and other inactive ingredients.

PENICILLIN CHEWABLE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

277.16 1 Mannitol 277.16

53.00 2 Sugar 53.00

21.20 3 Sodium cyclamate 21.20

2.30 4 Saccharin sodium 2.30

125.00 5 Penicillin; use benzathine 
Penicillin V, 3% excess

172.83

— 6 Water, purified, ca 96.00 mL

5.50 7 Raspberry flavor 5.50

4.40 8 Polacrilin potassium 
(Amberlite IRP-88)

4.40

11.60 9 Talc 11.60

35.00 10 Magnesium stearate 35.00

Note: Adjust the weight of penicillin for potency, and alter the weight of 
mannitol to compensate. The weight of sodium citrate is 450 minus 
the weight of penicillin.

mAnuFACturing direCtions

Note: Allergic reactions sometimes occur with penicillin. 
Avoid contact as much as possible, and use equipment dedi-
cated to penicillin or cephalosporin products. The LOD limits 
are low, so use an air-conditioned area.
 1. Granulation
 a. Mill mannitol, sugar, sodium cyclamate, and 

sodium saccharin through a 2.38 mm aperture 
screen using a suitable comminuting mill, with 
knives forward, at medium speed.

 b. Add the milled materials from step 1 to the 
mixer, and then add the penicillin. Mix for 10 
minutes. Add the water slowly, cleaning the sides 
of the mixer as necessary. Mix for 10 minutes 
after the water is added. The final mass should 
have a sandy appearance.

 c. Transfer the wet granulation to the bowl of 
a fluid-bed dryer through a 6.7 mm aperture 
screen. Dry at 30°C for 20 minutes. Stir, then 
pass the granulation by hand through a 5.5 mm 
aperture screen. After that, transfer the granula-
tion to the bowl of the fluid-bed dryer.

 d. Continue drying at 60°C, turning over after each 
30 minutes, until the LOD is no more than 0.8% 
(drying time is approximately 60 minutes).
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 e. Screen the dried granules through an 840 μm 
aperture screen on a suitable sieve shaker, and 
pass the coarse material through a 1.6 mm aper-
ture screen on a comminuting mill, at low speed, 
with knives forward.

 f. Screen the flavor, polacrilin potassium, magne-
sium stearate, and talc through a 595 μm screen 
on a sieve shaker. Load the screened powders 
into a suitable blender.

 g. Load the screened and milled granules from step 
5 into the blender, and blend for 30 minutes.

 h. Discharge the granulation into tared polyethyl-
ene-lined drums, and seal the bags. Weigh them 
for yield.

 i. Compress on 9.53 mm square punches. Note the 
weight according to the adjustments made (hard-
ness: 10–12 kPa diagonally, 15–21 kPa flat).

PEPTIDE SUBLINGUAL TABLETS

Formulation: The individual component peptides each have 
a molecular weight of less than 20,000 Daltons. Thymosin 
fraction, 5%; water, 5.0%; sucrose/lactose, 69.5%; propylene 
glycol, 0.5%; silicon dioxide, 15.0%; methyl nicotinate, 0.5%.

mAnuFACturing direCtions

 1. Form the wetted mixture into tablets of a desired 
weight, and then dry the tablets at 30°C for 36 hours.

PERFLOXACIN TABLETS (400 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

400.00 1 Perfloxacin; use perfloxacin 
mesylate

592.00

63.00 2 Lactose monohydrate 63.00

42.00 3 Dicalcium phosphate 42.00

52.00 4 Starch (maize) 52.00

22.00 5 Starch (maize) 22.00

1.00 6 Gelatin 1.00

15.60 7 Sodium starch glycolate 15.60

10.00 8 Talc 10.00

5.00 9 Magnesium stearate 5.00

3.00 10 Sodium starch glycolate 3.00

10.00 11 Starch (maize) 10.00

— 12 Water, purified QS

mAnuFACturing direCtions

 1. Sift items 1 to 4 through a 250 μm sieve, and load 
into a suitable vessel; mix it for 10 minutes.

 2. In a separate vessel, place items 5 to 7, and add hot 
item 12 to make a 30% starch paste.

 3. Add the paste in step 2 to step 1, and form a wet mass 
suitable for granulating.

 4. Pass the wet mass through an 8 mesh sieve, and 
spread it on paper-lined trays.

 5. Dry the granules at 50°C overnight until an LOD of 
not more than 3% is reached.

 6. Pass the dried granules through a 1.19 mm sieve 
screen into a blending vessel.

 7. Sift items 8 to 11 through a 250 μm sieve, and add to 
step 6. Blend for 2 minutes.

 8. Compress into 815 mg tablets, using an 18.8 × 8.8 
mm punch.

 9. Coat the material with an HPMC methylene chloride 
coating. (See Appendix.)

PHENDIMETRAZINE TABLETS (35 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

35.00 1 Phendimetrazine 35.00

281.00 2 Ludipress® 281.00

281.00 3 Starch (maize) 281.00

3.00 4 Magnesium stearate 3.00

3.00 5 Aerosil® 200 3.00

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, mix, 
and press with medium-compression force.

 2. Compress into 604 mg tablets, using 12 mm biplanar 
punches. The amount of Ludipress® and cornstarch 
may be reduced to obtain better disintegration times.

PHENINDIONE TABLETS (50 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

50.00 1 Phenindione 50.00

165.00 2 Ludipress® 165.00

2.00 3 Magnesium stearate 2.00
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mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with low-compression force.

 2. Compress into 230 mg tablets, using 8 mm biplanar 
punches.

PHENOXYMETHYL PENICILLIN 
POTASSIUM TABLETS (250 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

58.10 1 Sodium citrate powder 68.10

250.00 2 Penicillin V acid; use 
phenoxymethyl 
potassiuma

277.20

29.50 3 Povidone K 29–32 29.50

— 4 Alcohol SD 3A 200 proof, 
ca

100 mL

16.00 5 Starch (maize) 16.00

16.00 6 Talc 16.00

6.10 7 Magnesium stearate 6.10

a Adjust the quantity based on the factored potency and adjusted by sodium 
citrate. Starch must be dried. The amount of sodium citrate is 345.30 − 
weight of item 2.

mAnuFACturing direCtions

Note: Allergic reactions sometimes occur with penicillin. 
Avoid contact as much as possible, and use equipment dedi-
cated to penicillin or cephalosporin products. The LOD limits 
are low, so use an air-conditioned area.

 1. Granulation
  Note: Dried cornstarch must be used for lubrica-

tion. Dry the starch at 80°C for 36 hours prior to its 
use in manufacturing. Check the LOD of starch. The 
LOD must be less than 2%.

 a. Mill separately the sodium citrate through a 595 
μm aperture screen using a suitable comminut-
ing mill, at medium speed, with impact forward, 
and the penicillin through a 595 μm aperture 
screen with knives forward, at high speed. In a 
suitable mixer, mix them for 5 minutes.

 b. Dissolve povidone in 100 mL of alcohol in a dry 
stainless steel bucket.

 c. Add PVP–alcohol slowly to the mixer, and 
mix for 30 minutes or until balls form in the 
sandy mixture. Add and record extra alcohol if 
required.

 d. Pass the mass through a 9.52 mm aperture 
screen, place into a fluid-bed dryer bowl, and dry 

at 50°C for 1 hour. Turn over as necessary. The 
LOD should not be more than 0.7%.

 e. Mill the granules through a 1.59 mm aperture 
screen using a suitable comminuting mill, with 
knives forward, at medium speed. Put the gran-
ules into tared polyethylene-lined drums, then 
seal, and weigh.

 2. Lubrication
 a. Transfer the dried granulation to a suitable 

blender.
 b. Screen the dried starch and talcum through a 595 

μm aperture screen on a sieve shaker, and add to 
the blender. Blend this mixture for 30 minutes.

 c. Screen the magnesium stearate through a 595 
μm aperture screen on a sieve shaker, and add it 
to the blender. Blend this for 30 minutes.

 d. Discharge the granules into polyethylene-lined 
drums. Then, seal and weigh for yield.

 3. Compression
 a. Compress using 10.32 mm round, standard con-

cave punches.
 b. Compress to calculated weight after adjust-

ments, with a variation not more than 3%; thick-
ness between 4.4 and 4.6 mm (range not more 
than ±5%); hardness between 10 and 14 kPa; and 
disintegration time no more than 15 minutes in 
water.

 4. Coating: Coat by a Methocel subcoat, color coat, and 
polishing coat. (See Appendix.)

PHENOLPHTHALEIN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

200.00 1 Phenolphthalein 200.00

150.00 2 Dibasic calcium phosphate 150.00

11.00 3 Kollidon® 30 11.00

— 4 Isopropanol or ethanol 
(96%)

QS

19.00 5 Kollidon® CL 19.00

3.00 6 Magnesium stearate 3.00

mAnuFACturing direCtions

 1. Granulate mixture of items 1 and 2 with solution of 
items 3 and 4, mix with items 5 and 6, pass through a 
0.8 mm sieve, and press with low-compression force.

 2. Compress into 385 mg tablets, using 9 mm biconvex 
punches.
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PHENOLPHTHALEIN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

90.00 1 Yellow phenolphthalein 90.00

64.80 2 Microcrystalline cellulose 64.80

187.20 3 Dicalcium phosphate 187.20

3.60 4 Croscarmellose sodium 3.60

3.60 5 Fumed silica 3.60

7.20 6 Stearic acid 7.20

3.60 7 Magnesium stearate 3.60

mAnuFACturing direCtions

 1. Screen items 6 and 7 through a 40 mesh sieve.
 2. Blend items 1 and 5 in a V-blender for 3 minutes.
 3. Add items 2 and 4 to the blender, and mix for 5 

minutes.
 4. Add item 3 to the blender, and mix for 12 minutes.
 5. Add item 6, and blend for 3 minutes.
 6. Add item 7, and mix for another 5 minutes.
 7. Compress using 3/8 in., flat, bevel-edged punches to 

hardness of 10 kPa; average tablet weight is 360 mg.

PHENYLPROPANOLAMINE AND 
BROMPHENIRAMINE FAST-DISSOLVING TABLET

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

6.25 1 Phenylpropanolamine 
hydrochloride

6.25

1.00 2 Brompheniramine maleate 1.00

6.00 3 Citric acid 6.00

1.80 4 Magnasweet® 135 1.80

4.50 5 Aspartame 4.50

3.60 6 Cherry flavor 3.60

21.00 7 Croscarmellose sodium 21.00

3.00 8 Lecithin 3.00

30.00 9 Cornstarch 30.00

3.00 10 Silicon dioxide 3.00

2.10 11 Magnesium stearate 2.10

219.25 12 Fast-dissolving granulation 
(see following)

219.25

mAnuFACturing direCtions

 1. Make a fast-dissolving granulation by combining 
400 g of melted PEG 900 with fructose powder (100 
g) in a planetary mixer (low-shear mixer) and mix-
ing until the granules form.

 2. Allow the granulations to cool and then screen.

 3. Mix all ingredients in a V-blender.
 4. Compress tablets (301.5 mg) at approximately 3 kN.
 5. Tablet hardness should be 0.2 to 0.5 kPa and disinte-

gration time 10 seconds.

PHENYLPROPANOLAMINE 
HYDROCHLORIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

60.00 1 Phenylpropanolamine 
hydrochloride, USP

60.00

180.00 2 Calcium sulfate dihydrate 180.00

— 3 Starch paste10% QS

12.00 4 Starch 1500 (StarX) 12.00

6.00 5 Magnesium stearate 6.00

mAnuFACturing direCtions

 1. Add starch in 1:10 ratio to cold water, and heat to boil 
with constant stirring until a thick, translucent white 
paste is formed.

 2. Keep it for use in following granulation.
 3. Mix the phenylpropanolamine hydrochloride with 

the calcium sulfate in a Sigma blade mixer for 15 
minutes.

 4. Add starch paste in sufficient quantity to form a suit-
able wet mass of desirable consistency.

 5. Allow to mix for 30 minutes.
 6. Pass the wet mass through a 14 mesh screen and dis-

tribute on drying trays.
 7. Dry in a forced-air oven at 49°C to 54°C or in a fluid-

bed dryer.
 8. Pass the dried granules through an 18 mesh screen.
 9. Transfer granules to a twin-shell blender, add items 4 

and 5, and blend for 6 to 8 minutes.
 10. Compress the granulation in a rotary press using 3/8 

in. standard punches. Tablet weight is 260 mg.
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PHENYLBUTAZONE TABLETS (100 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Phenylbutazone 100.00

3.33 2 Lactose monohydrate 3.33

3.33 3 Mannitol 3.33

162.00 4 Starch (maize) 162.00

10.00 5 Starch (maize) 10.00

0.66 6 Polyvinylpyrrolidone 
potassium 30

0.66

0.28 7 Propylparaben 0.28

0.28 8 Methylparaben 0.28

5.00 9 Talc 5.00

3.00 10 Magnesium stearate 3.00

7.00 11 Sodium starch glycolate 7.00

— 12 Water, purified QS

mAnuFACturing direCtions

 1. Sift items 1 to 4 through a 40 mesh screen into a suit-
able mixing vessel. Mix for 10 minutes.

 2. In a separate vessel, heat item 12 to boiling, and add 
and dissolve items 7 and 8. Allow this blend to cool 
to 60°C, then add item 6, and dissolve. Finally, add 
item 5, and stir well to make a smooth paste of 30% 
starch.

 3. Add the starch paste from step 2 into step 1, and mix 
to form a suitable wet mass.

 4. Pass the wet mass in step 3 through an 18 mesh 
screen onto trays. Then, dry at 60°C overnight to an 
LOD of not more than 2.8%. Transfer to a blending 
vessel.

 5. Sift items 9 to 11 through a 250 μm sieve. Add to step 
4, and blend for 1 minute.

 6. Compress into 280 mg tablets, using a 5 mm punch.
 7. Coat the tablets with a sealing coat and a color coat 

(HPMC). (See Appendix.)

PHENYLPROPANOLAMINE 
HYDROCHLORIDE TABLETS (60 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

60.00 1 Phenylpropanolamine 
hydrochloride

60.00

180.00 2 Calcium sulfate dihydrate 180.00

QS 3 Starch paste (10%) QS

12.00 4 Starch 1500 (StaRx) 12.00

6.00 5 Magnesium stearate 6.00

mAnuFACturing direCtions

 1. Starch paste: Add starch with a 1:10 ratio to cold 
water. Heat to a boil, with constant stirring, until a 
thick, translucent white paste is formed. Keep it for 
use in step 2.

 2. Granulation
 a. Mix the phenylpropanolamine hydrochloride 

with the calcium sulfate in a sigma blade mixer 
for 15 minutes.

 b. Add starch paste from step 1 in sufficient quan-
tity to form a suitable wet mass of desirable 
consistency.

 c. Allow to mix for 30 minutes.
 d. Pass the wet mass through a 14 mesh screen and 

distribute on drying trays.
 e. Dry in a forced-air oven at 120°F to 130°F or in 

a fluid-bed dryer.
 f. Pass the dried granules through an 18 mesh 

screen.
 3. Lubrication
 a. Transfer granules to a twin-shell blender, add 

Starch 1500 and magnesium stearate, and blend 
for 6 to 8 minutes.

 4. Compression: Compress the granulation in a rotary 
press using 9.5 mm standard punches. The tablet 
weight should be 260 mg.

PHENYTOIN SODIUM TABLETS (100 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Phenytoin sodium 100.00

235.00 2 Ludipress® 235.00

10.00 3 Magnesium stearate 10.00

8.00 4 Kollidon® CL 8.00

5.00 5 Aerosil® 200 5.00

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with low-compression force.

 2. Compress into 346 mg tablets, using 12 mm biplanar 
punches.
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PHENYTOIN SODIUM TABLETS (100 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Phenytoin sodium 100.00

50.00 2 Dicalcium phosphate 50.00

45.00 3 Sucrose crystalline 45.00

10.00 4 Kollidon® 25 10.00

— 5 Isopropyl alcohol + ethanol 
(1:1)

30.00

5.00 6 Kollidon® CL 5.00

2.00 7 Magnesium stearate 2.00

mAnuFACturing direCtions

 1. Granulate the mixture of items 1 to 3 with a solu-
tion of items 4 and 5; dry. Pass through a 0.8 mm 
sieve, mix with items 6 and 7, and press with high-
compression force.

 2. Compress into 209 mg tablets, using 8 mm biplanar 
punches.

PHENYTOIN TABLETS (100 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Phenytoin base 100.00

235.00 2 Ludipress® 235.00

2.00 3 Magnesium stearate 2.00

2.00 4 Stearic acid 2.00

8.00 5 Kollidon® CL 8.00

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with low-compression force.

 2. Compress into 351 mg tablets, using 12 mm biplanar 
punches.

PIOGLITAZONE HYDROCHLORIDE 
TABLETS (15 MG/30 MG/45 MG), ACTOS

Actos is available as a tablet for oral administration con-
taining 15, 30, or 45 mg of pioglitazone (as the base) formu-
lated with the following excipients: lactose monohydrate NF, 
hydroxypropyl cellulose NF, carboxymethyl cellulose calcium 
NF, and magnesium stearate NF.

PIPEMIDIC ACID TABLETS (200 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

200.00 1 Pipemidic acid; use 
pipemidic acid trihydrate

236.00

16.00 2 Calcium carboxymethyl 
cellulose

16.00

4.00 3 Hydroxypropyl cellulose 4.00

8.00 4 Cellulose microcrystalline 8.00

2.40 5 Silicon dioxide colloidal 2.40

5.60 6 Magnesium stearate 5.60

QS 7 Water, purified, ca 80.00 mL

mAnuFACturing direCtions

Caution: Wear a mask and gloves during all operations.

 1. Granulation
 a. Pass pipemidic acid (item 1) and calcium car-

boxymethyl cellulose (item 2) through a 24 mesh 
(0.6 mm) screen attached to an oscillating granu-
lator. Load into a planetary mixer, and blend for 
10 minutes.

 b. Dissolve the hydroxypropyl cellulose (item 3) in 
80 mL of water, using continuous mechanical 
stirring.

 c. Add the binder solution to the mixed powder 
from step 1, and blend for 10 minutes to form 
a suitable mass. More water should be added, 
if necessary, to complete granulation and 
densification.

 d. The granules should then be screened through 
an 8 mesh (2 mm) screen.

 e. Spread the moist granules on trays, and dry at 
50°C (122°F) for 16 hours or until moisture level 
is within the range of 11% to 16%.

 2. Lubrication
 a. Using an oscillating granulator, pass the dried 

granules through a 12 mesh (1.4 mm) screen.
 b. Pass the cellulose microcrystalline (item 4), sili-

con dioxide colloidal (item 5), and magnesium 
stearate (item 6) through a 12 mesh (1.4 mm) 
screen.

 c. Load the items from step 2b into a planetary 
blender. Add half of the dried granule from 
step 2a, and blend for 5 minutes. Then, add the 
remainder of the dried granule, and blend for 
an additional 15 minutes at a nominal speed of 
30 rpm.

 d. Load the lubricated granule into tared, polyeth-
ylene-lined drums, and weigh for yield.
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 3. Compression: Compress on a suitable machine using 
ovaloid tooling, 12.5 mm × 6.5 mm; the compression 
weight is 280 mg. For 400 mg strength, 9.1 × 15.5 
mm punches and 560 mg weight.

 4. Coating: Coat using a Methocel/Ethocel coating. 
(See Appendix.)

PIPOBROMAN TABLETS (25 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

25.00 1 Pipobroman 25.00

100.00 2 Lactose monohydrate 
powder

100.00

5.00 3 Povidone K 29–32 5.00

QS 4 Water, purified, ca 12 mL

2.00 5 Starch (corn) 2.00

1.10 6 Magnesium stearate 1.10

mAnuFACturing direCtions

 1. Granulation
 a. Pass pipobroman, lactose, and povidone through 

an 840 μm aperture screen using a FitzMill or 
something similar, with impact forward and 
high speed.

 b. Load milled granulation into a mixer. Mix for 
approximately 5 minutes, and then add 12 mL 
of purified water to the mass. Pass granulation 
through a FitzMill or a similar method using a 
no. 5 (12.7 mm) band, with knives forward and 
at slow speed.

 c. Pass granulation thinly on paper-lined trays, set 
the oven at 50°C, and dry overnight, or until 
the LOD is less than 2% (1 hour Brabender at 
105°C).

 d. Sift dried granulation through an 840 μm aper-
ture screen and FitzMill the coarse granules 
through a 1 mm aperture screen, with knives 
forward, at a slow speed.

 2. Lubrication
 a. Load one-half of the base granulation into a 

Glen mixer or a similar mixing method.
 b. Mix cornstarch and magnesium stearate. Screen 

this mixture through a 595 μm aperture screen 
into a mixer.

 c. Load the remaining granulation into the mixer. 
Blend for approximately 5 minutes.

 d. Discharge into polyethylene-lined drums. The 
theoretical lubricated weight is 133.1 g.

 3. Compression: Compress using 9/32 in. standard con-
cave punches, with a compression weight of 133 mg.

PIROXICAM TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

150.40 1 Piroxicam 150.40

6.70 2 Sodium dodecyl sulfate 6.70

18.00 3 Sodium starch glycolate 18.00

44.90 4 Hydroxypropyl 
methylcellulose

44.90

228.00 5 Cellulose lactose 228.00

mAnuFACturing direCtions

 1. Compress tablet.
 2. Coat with copolymer of methacrylic acid triethyl citrate 

(150 mg) and simethicone 30% emulsion (15 mg).

PIROXICAM WATER-DISPERSIBLE 
TABLETS (20 MG)

Formulation: Piroxicam, 20 g; cornstarch, 150 g; Ludipress®, 
50 g; Kollidon® CL, 8 g; polyethylene glycol 6000 powder, 10 
g; Aerosil® 200, 1 to 2 g.

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with low- to medium-compression force at 
238 mg.

PLACEBO TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

299.70 1 Ludipress® 299.70

0.30 2 Magnesium stearate 0.30

mAnuFACturing direCtions

 1. Mix the components, sieve, and press.
 2. For this formulation, compress 300 mg.
 3. The compression force determines hardness and 

friability.
 4. At 7 kN, the hardness is 45 N; at 22 kN, the hardness 

is 160 N.
 5. The disintegration time increases from 1 to 4 

minutes.

PLACEBO TABLETS

Formulation: Ludipress®, 99.9%; magnesium stearate, 0.1%.
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mAnuFACturing direCtions

 1. Mix the components, sieve, and press.
 2. Tablet weight is 300 mg.

POTASSIUM BICARBONATE-COATED TABLET

mAnuFACturing direCtions

 1. Preparation of potassium bicarbonate crystals: US 
Patent 5445805 describes how to prepare crystals of 
size within the range of 800 to 900 μm, a Brunauer, 
Emmett, and Teller (BET) surface area of 0.004 to 
0.01 m2/g, and particle distributions such that over 
90% by weight of the crystals are within the range 
of 700 to 1000 μm. (At least 90% of the crystals are 
retained on a 25 mesh screen [707 μm] and fewer 
than 10% are retained on an 18 mesh screen [1000 
μm]).

 2. Preparation and application of controlled-release 
coating lacquers—Coating lacquer composition: 
HR, 23.45 g; Ethocel, 163.45 g; acetyl tributyl citrate, 
8.75 g; isopropyl alcohol, 3304.35 g. Total = 3500.00 
g.

 3. Coating conditions: process air flow = 100 to 171 
m3/h; spray period = 135 minutes; spray tempera-
ture = 60.1°C to 68.1°C; spray pressure = 2.0 bar; 
liquid flow rate = 26 to 28 g/min; product tempera-
ture = 46°C to 52°C. Coated crystals: theoretical 
yield = 3191.1 g; actual yield around 98% giving w/w 
dry matter of 6.37% (coated/uncoated crystals).

 4. Dissolve hydrogenated castor oil (Cutina HR), ethyl 
cellulose (Ethocel Standard 100 premium), and ace-
tyl tributyl citrate in isopropyl alcohol to provide the 
controlled-release coating lacquers.

 5. Dissolve Cutina HR, Ethocel, and acetyl tributyl 
citrate in the isopropyl alcohol solvent by heating in 
a mixer equipped with a heating jacket set at 60°C 
to 70°C with vigorous agitation. Continue the agita-
tion for about 1 hour. When dissolved, the mixture is 
clear to translucent.

 6. Maintain the coating lacquer composition at tem-
peratures of 60°C to 70°C.

 7. Coat the lacquers on the potassium bicarbonate par-
ticles by concurrent flow through a fluidized bed in 
which the moisture content is controlled. Spray the 
coating lacquer from a spray nozzle positioned at the 
bottom of a Glatt fluidized-bed apparatus equipped 
with a Wurster tube.

 8. Fluidize the potassium bicarbonate crystals, and 
spray the warm coating lacquer on the crystals in 
multiple coating cycles.

 9. Adjust the process air flow rate as necessary to provide 
adequate movement of the crystals through the fluid-
ized bed as they are coated. During the coating pro-
cess, flash evaporate the isopropyl alcohol solvent from 
the crystals as they cycle through the fluidized bed.

 10. After the application of the coating lacquer to the 
crystals is completed, remove any trace residual 
solvent remaining on the coated crystals by cycling 
in the fluidized bed without lacquer spray for 10 
minutes.

 11. Following the residual solvent removal, cool the 
coated crystals in the bed.

 12. The amount of coating lacquer applied on the crys-
tals is calculated as the % w/w of the dry matter 
of the respective coatings, relative to the uncoated 
potassium bicarbonate crystals.

 13. Compression: potassium bicarbonate coated crys-
tals 85.00%, Cutina HR 1.50%, AvicelTM PH 
7.68%, cornstarch 5.12%, Syloid 0.40%, Lubritab 
0.30%. Compress tablets of 1500 mg of potassium 
bicarbonate.

POTASSIUM CHLORIDE RETARD TABLET

Formulation: Cetyl alcohol, 14.00 g; potassium chloride, 
82.00 g; hydroxyethyl cellulose, 4.50 g; talc, 1.50 g.

mAnuFACturing direCtions

 1. To 10 g of water at 50°C, contained in a suitable ves-
sel, fitted with a stirrer, add the hydroxyethyl cellu-
lose. Blend until a uniformly hydrated granular mass 
is formed.

 2. Add to the hydrated cellulose granules, with con-
stant stirring, the potassium chloride. Continue mix-
ing until a free-flowing uniform granule blend is 
obtained.

 3. Dry the cellulose–potassium chloride granules 
for 30 minutes at 50°C. Granulate the dried gran-
ules through a No. 16 stainless steel standard mesh 
screen.

 4. Melt the cetyl alcohol in a water-jacketed tank fit-
ted with an efficient stirrer. Hold the melt at 50°C 
to 60°C and incorporate the granules from step 3. 
Continue stirring until a free-flowing granular mass 
is obtained. Allow the mass to cool, and granu-
late through a No. 16 standard mesh stainless steel 
screen.

 5. Lubricate the granules with talc, and compress into 
cores. Core compression data: Core weight, 750.0 
mg; punch size, 7/16 in. deep concave.

 6. The cores are then pan-coated using normal coating 
techniques.

POTASSIUM CHLORIDE TABLETS (30 MG), KLOR

Potassium chloride extended-release capsules, USP, are a 
solid oral dosage form of potassium chloride containing 10 
mEq (750 mg) of potassium chloride (equivalent to 10 mEq 
[390 mg] of potassium and 10 mEq [360 mg] of chloride) in 
a microencapsulated capsule. This formulation is intended to 
release potassium so that the likelihood of a high localized 
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concentration of potassium chloride within the gastrointesti-
nal tract is reduced. The inactive ingredients are calcium stea-
rate, gelatin, pharmaceutical glaze, povidone, sugar spheres, 
and talc.

Klor-Con extended-release tablets, USP, are a solid oral 
dosage form of potassium chloride. Each contains 600 or 750 
mg of potassium chloride equivalent to 8 or 10 mEq of potas-
sium in a wax matrix tablet.

POTASSIUM CHLORIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

30.00 1 Potassium chloride 30.00

150.00 2 Gelatin powder 150.00

2.00 3 Croscarmellose sodium 2.00

5.00 4 Talc 5.00

3.00 5 Magnesium stearate 3.00

mAnuFACturing direCtions

 1. Accurately weigh potassium chloride, gelatin, cros-
carmellose sodium, talc, and magnesium stearate.

 2. Add potassium chloride, gelatin, and croscarmellose 
sodium, one item at a time, in a suitable blender, and 
mix for 15 minutes. Add talc and magnesium stea-
rate, and mix for an additional 5 minutes.

 3. Compress into 200 mg tablets, using 6 mm punches.

POVIDONE-IODINE EFFERVESCENT 
VAGINAL TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

350.00 1 Polyvinylpyrrolidone 
(PVP)-iodine 30/06, with 
excess

360.00

1450.00 2 Ludipress® 1450.00

360.00 3 Tartaric acid 360.00

265.00 4 Sodium bicarbonate 265.00

19.00 5 Talc 19.00

2.00 6 Calcium arachinate 2.00

2.00 7 Aerosil® 200 2.00

mAnuFACturing direCtions

 1. Dry the mixture of items 2 to 4 for 4 hours at 60°C, 
mix with item 1 and items 5 to 7, and press to tablets.

 2. Compress into 2.5 g tablet, using 20 mm biplanar 
punches.

 3. The tablet is dissolved in water to obtain a vaginal 
douche solution.

POVIDONE-IODINE LOZENGES

Bill of Materials

Scale (mg/
lozenge) Item Material Name

Quantity/ 
1000 Lozenges 

(g)

5.00 1 Polyvinylpyrrolidone 
(PVP)-iodine 30/06

5.00

150.00 2 Sorbitol (crystallized) 150.00

4.00–5.00 3 Menthol (crystalline) 4.00–5.00

4.00–5.00 4 Eucalyptol (crystalline) 4.00–5.00

1.00 5 Aspartame, potassium 1.00

0.10 6 Saccharin sodium 0.10

1.00 7 Aerosil® 200 1.00

1.00 8 Magnesium stearate 1.00

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with medium-compression force.

 2. Compress into 176 mg tablets, using 8 mm biplanar 
punches.

PRAVASTATIN SODIUM TABLETS 
(10–40 MG), PRAVACHOL

Pravachol is available for oral administration as 10, 20, and 
40 mg tablets. Inactive ingredients include croscarmellose 
sodium, lactose, magnesium oxide, magnesium stearate, 
microcrystalline cellulose, and povidone. The 10 mg tablet 
also contains red ferric oxide; the 20 mg tablet also contains 
yellow ferric oxide; and the 40 mg tablet also contains green 
lake blend (mixture of D&C Yellow No. 10 Aluminum Lake 
and FD&C Blue No. 1 Aluminum Lake).

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Pravastatin sodium 10.00

12.00 2 Crospovidone 12.00

77.00 3 Lactose, spray dried 77.00

1.00 4 Magnesium stearate 1.00

mAnuFACturing direCtions

 1. Place pravastatin sodium and crospovidone in a 
blender after passing through a 250 μm sieve.

 2. Add item 3, and mix for 20 minutes at moderate 
speed.

 3. Add item 4, and blend for 5 minutes at low speed.
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 4. Compress in a suitable punch, 100 mg for 10 mg 
strength and proportionally for strengths up to 40 mg.

PRAVASTATIN TABLETS

Formulation: Pravastatin, 6.7%; lactose, 67%; microcrystal-
line cellulose, 20%; croscarmellose sodium, 2%; magnesium 
stearate, 1%; magnesium oxide, 3.3%.

mAnuFACturing direCtions

 1. Pravastatin, magnesium oxide, and a fraction (30%) 
of lactose are mixed together for 2 to 10 minutes 
employing a suitable mixer. The resulting mixture is 
passed through a 12 to 40 mesh size screen.

 2. Microcrystalline cellulose, croscarmellose sodium, 
and the remaining lactose are added, and the mix-
ture is mixed for 2 to 10 minutes. Thereafter, magne-
sium stearate is added, and mixing is continued for 1 
to 3 minutes.

 3. The resulting homogeneous mixture is then com-
pressed into tablets each containing 5, 10, 20, or 
40 mg of pravastatin. A dispersion of the tablets in 
water had a pH of about 10.

PRAZOSIN TABLETS (5 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

5.00 1 Prazosin hydrochloride, 
anhydrousa

5.00

94.00 2 Ludipress® 94.00

1.00 3 Magnesium stearate 1.00

a If using polyhydrate, increase the amount to 6.00, and adjust with item 2.

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with high-compression force.

 2. Compress into 109 mg tablets, using 8 mm biplanar 
punches.

PREDNISOLONE TABLETS (5 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

5.00 1 Prednisolone 5.00

60.00 2 Lactose monohydrate 60.00

32.50 3 Starch (maize) 32.50

6.00 4 Starch (maize) 6.00

4.00 5 Starch (maize, dried)a 4.00

2.00 6 Talc (fine powder) 2.00

0.50 7 Magnesium stearate 0.50

— 8 Purified water 18.00

a LOD: not more than 4.5% when dried at 120°C for 4 hours.

mAnuFACturing direCtions

Precautions: The binding solution contains maize starch, and 
therefore, it is possible to have microbiological growth. Thus, 
prepare the solution directly before the granulation process. 
Prednisolone is a potent corticosteroid, and therefore, use a 
mask, gloves, and goggles during the whole process.

 1. Preparation of binding solution
 a. Prepare a homogeneous slurry of item 4 using 

8 g of item 8 (25–30°C). Check that it is free of 
lumps.

 b. Place this slurry into 10 g of item 8 heated to 
90°C in the vessel (Giusti). Stir until there is 
complete gelatinization.

 c. Check the weight. The theoretical weight is 24 g.
 d. Leave the starch paste to cool to 40°C to 50°C.

 Note: Compensate any loss of weight due to 
vaporization by adding item 8.

 2. Dry mixing: Pass items 1 to 3 through a 630 μm 
sieve using a sifter. Load this powder to the mixer, 
and mix for 15 minutes at high speed.

 3. Wet massing: Add starch paste cooled to 40°C to 
50°C from step 1d. Mix for 10 minutes at high speed. 
Add purified water if required.

 4. Pass the wet granules through sieve 24205 using the 
FitzMill.

 5. Drying: Spread the wet granules onto the trays. Load 
the trolleys to the dryer. Dry the granules at 60°C for 
14 hours.

 6. Grinding: Pass the dried granules through a 1 mm 
sieve using a granulator.

 7. Lubrication
 a. Pass items 5 and 6 through a 250 μm sieve using 

a sifter. Collect the material in a stainless steel 
drum.

 b. Load the sieved material from step 6 into the 
blender.
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 c. Load the sieved lubricant powders from step 7a 
into the blender.

 d. Blend the powders for 5 minutes.
 8. Blending
 a. Pass item 7 through a 250 μm sieve using a sifter. 

Load the sieved powder into the blender. Mix the 
powder for 1 minute.

 b. Unload the lubricated granules in stainless steel 
drums.

 9. Check and record the weight of the granules.
 10. Compression: Compress 110 mg of the granules 

using a rotary tableting machine in 7.1 mm punches.

PREDNISOLONE TABLETS (10 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Prednisolone; use as 
prednisolone micronized 
with excess

10.50

49.50 2 Microcrystalline cellulose 
(AvicelTM PH 102)

49.50

7.50 3 Sodium starch glycolate 
(Primojel®)

7.50

105.00 4 Lactose (spray dried) 105.00

25.00 5 Starch (maize), dried 25.00

1.00 6 Colloidal silicon dioxide 
(Aerosil® 200)

1.00

1.50 7 Magnesium stearate 1.50

mAnuFACturing direCtions

 1. See the manufacturing directions for the 5 mg 
strength tablet.

PREDNISOLONE TABLETS (20 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

20.00 1 Prednisolone micronized 
with excess

21.00

60.00 2 Microcrystalline cellulose 
(AvicelTM PH 102)

60.00

9.00 3 Sodium starch glycolate 
(Primojel®)

9.00

127.00 4 Lactose (spray dried) 127.00

30.00 5 Starch (maize, dried) 30.00

1.00 6 Colloidal silicon dioxide 
(Aerosil® 200)

1.00

2.00 7 Magnesium stearate 2.00

mAnuFACturing direCtions

 1. See the manufacturing directions for the 5 mg 
strength tablet.

PREDNISOLONE TABLETS (20 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

20.00 1 Prednisolone 20.00

155.00 2 Lactose monohydrate 155.00

10.00 3 Kollidon® VA 64 10.00

8.00 4 Kollidon® CL 8.00

5.00 5 Magnesium stearate 5.00

2.00 6 Aerosil® 200 2.00

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with low-compression force.

 2. Compress into 212 mg tablets, using 8 mm biplanar 
punches.

PREDNISONE TABLETS (10 MG)

Deltasone tablets contain prednisone, which is a glucocorti-
coid. Glucocorticoids are adrenocortical steroids, both natu-
rally occurring and synthetic, that are readily absorbed from 
the gastrointestinal tract. Prednisone is a white to practi-
cally white, odorless, crystalline powder. It is very slightly 
soluble in water and slightly soluble in alcohol, in chloroform, 
in dioxane, and in methanol. The chemical name for predni-
sone is 17α,2 1-dih ydrox ypreg na-1, 4-die ne-3, 11,20 -trio ne. Its 
molecular weight is 358.43.

Deltasone tablets are available in five strengths: 2.5, 5, 10, 
20, and 50 mg. The inactive ingredients are as follows. 2.5 
mg: calcium stearate, cornstarch, erythrosine sodium, lactose, 
mineral oil, sorbic acid, and sucrose; 5 mg: calcium stearate, 
cornstarch, lactose, mineral oil, sorbic acid, and sucrose; 10 
mg: calcium stearate, cornstarch, lactose, sorbic acid, and 
sucrose; 20 mg: calcium stearate, cornstarch, FD&C Yellow 
No. 6, lactose, sorbic acid, and sucrose; 50 mg: cornstarch, 
lactose, magnesium stearate, sorbic acid, sucrose, and talc.

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Prednisone 10.00

208.00 2 Ludipress® 208.00

2.00 3 Magnesium stearate 2.00
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mAnuFACturing direCtions

 1. Mix all components, pass through a sieve, and press 
with low-compression force.

 2. Compress into 223 mg tablets, using 8 mm biplanar 
punches.

PREGABALIN-COATED GRANULE 
FAST-CRUMBLING TABLET

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

150.00 1 Pregabalin 150.00

6.43 2 Copovidone potassium 6.43

7.50 3 Acesulfame 7.50

4.28 4 Precipitated silicate 4.28

39.64 5 Ethyl cellulose AGM 39.64

6.43 6 Crospovidone 6.43

mAnuFACturing direCtions

 1. Mix ethyl cellulose, 80% precipitated silica, and 
50% acesulfame in ethyl alcohol, until a homoge-
neous suspension is obtained.

 2. Fluidize a powder mixture consisting of pregabalin, 
item 6, 70% acesulfame and 20% precipitated silica.

 3. Start the granulation by spraying the mixture for 
about 15 to 20 minutes at a spraying rate of 25 g/min 
and a suspension atomization pressure of 0.8 bar.

 4. Perform the actual coating by spraying the remain-
der of the mixture over about 1 hour 30 minutes at 
a spraying rate of 15 to 20 g/min and a suspension 
atomization pressure of 1.5 bar.

 5. Spray 15% of the mixture during the granulation 
step, the remainder to 100% being sprayed during 
the coating step.

 6. Formulate the granules obtained as fast-crumbling 
multiparticulate tablets, the composition of which is 
as follows: Coated granules (150 mg), mannitol (474 
mg), crospovidone (80 mg), aspartame (14 mg), fla-
voring (8 mg), and magnesium stearate (8 mg).

PROBENECID TABLETS (500 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

500.00 1 Probenecid 500.00

130.00 2 Starch (maize) 130.00

10.00 3 Kollidon® 30 10.00

— 4 Alcohol 70.00 mL

25.00 5 Kollidon® CL 25.00

3.00 6 Aerosil® 200 3.00

3.00 7 Magnesium stearate 3.00

mAnuFACturing direCtions

 1. Granulate a mixture of items 1 and 2 with a solution 
of items 3 and 4. Pass this mixture through a 0.8 mm 
sieve. Add items 5 to 7, and press with low-compres-
sion force.

 2. Compress into 674 mg tablets, using 12 mm biplanar 
punches.

PROMETHAZINE HYDROCHLORIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Promethazine HCl with 
excess

10.50

41.95 2 Lactose monohydrate 41.95

20.00 3 Maize starch 20.00

0.05 4 Sodium metabisulfite 
(sodium disulfite)

0.05

2.00 5 Povidone (PVP K-30) 2.00

5.00 6 Maize starch (dried) 5.00

0.50 7 Magnesium stearate 0.50

— 8 Alcohol (ethanol, 95%) 6.07

— 9 Purified water 8.67

mAnuFACturing direCtions

Note: Avoid overmixing of lubricants; otherwise, hardness 
will be reduced.

 1. Mix items 9 and 8 in a stainless steel container.
 2. Dissolve items 4 and 5 by slow stirring with stirrer 

until mixture becomes clear.
 3. Sift items 1 to 3 through a stainless steel 500 μm 

sieve in sifter.
 4. Load into mixer, and mix for 5 minutes at low speed.
 5. Add binding solution at a rate of 5 to 7 g/min to the 

dry powders, while mixing at low speed.
 6. After addition is complete, scrape sides and blades.
 7. Mix further for 2 minutes using a mixer and chopper 

at low speed.
 8. Scrape sides and blades.
 9. Check for the end point of granulation, which is the 

point where the granulation consists of few or no 
lumps.

 10. If required, add purified water.
 11. Dry the wet granules with the air circulation heater 

off to expel alcohol for 2 hours.
 12. Then, dry at 55°C for 14 hours.
 13. After 4 hours of drying, scrape the semidried gran-

ules to break up the lumps to promote uniform 
drying.

 14. Check the LOD (limit: 1.0–1.5%).
 15. If required, dry further at 55°C for 2 hours.
 16. Grind the dried granules through a 1.25 mm sieve 

using a granulator at medium speed.
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 17. Collect in stainless steel drums.
 18. Load granules into the blender.
 19. Sift item 6 material through a 500 μm sieve using a 

sifter, and add it into blender.
 20. Mix for 3 minutes.
 21. Sift item 7 through a 500 μm sieve, and add 1 to 2 g 

of granules from step 20
 22. Mix in polyethylene bag for 1 minute.
 23. Add to blender.
 24. Mix for 30 seconds.
 25. Compress 0.80 g.
 26. Coat using one of the HPMC coatings given in the 

Appendix.

PROMETHAZINE HYDROCHLORIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

25.00 1 Promethazine HCl with 
excess

26.00

103.75 2 Lactose monohydrate 103.75

50.00 3 Maize starch with excess 52.50

1.50 4 Sodium metabisulfite 
(sodium disulfite)

1.50

5.00 5 Povidone (PVP K-30) 5.00

12.50 6 Maize starch (dried) 12.50

1.25 7 Magnesium stearate 1.25

— 8 Alcohol (ethanol, 95%) 15.00

— 9 Purified water 21.67

mAnuFACturing direCtions

Note: Avoid overmixing of lubricants; otherwise, hardness 
will be reduced.

 1. Mix items 9 and 8 in a stainless steel container.
 2. Dissolve items 4 and 5 by slow stirring with stirrer 

until mixture becomes clear.
 3. Sift items 1 to 3 through a stainless steel 500 μm 

sieve in sifter.
 4. Load into mixer, and mix for 5 minutes at low speed.
 5. Add binding solution at a rate of 5 to 7 g/min to the 

dry powders, while mixing at low speed.
 6. After addition is complete, scrape sides and blades.
 7. Mix further for 2 minutes using a mixer and chopper 

at low speed.
 8. Scrape sides and blades.
 9. Check for the end point of granulation, which is the 

point where the granulation consists of few or no 
lumps.

 10. If required, add purified water.
 11. Dry the wet granules with the air circulation heater 

off to expel alcohol for 2 hours.
 12. Then, dry at 55°C for 14 hours.

 13. After 4 hours of drying, scrape the semidried gran-
ules to break up the lumps to promote uniform 
drying.

 14. Check the LOD (limit: 1.0–1.5%).
 15. If required, dry further at 55°C for 2 hours.
 16. Grind the dried granules through a 1.25 mm sieve 

using a granulator at medium speed.
 17. Collect in stainless steel drums.
 18. Load granules into the blender.
 19. Sift item 6 material through a 500 μm sieve using a 

sifter, and add it into blender.
 20. Mix for 3 minutes.
 21. Sift item 7 through a 500 μm sieve, and add 1 to 2 g 

of granules from step 20
 22. Mix in polyethylene bag for 1 minute.
 23. Add to blender.
 24. Mix for 30 seconds.
 25. Compress 0.80 g.
 26. Coat using one of the HPMC coatings in the 

Appendix.

PROMETHAZINE HYDROCHLORIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Promethazine HCla 10.50

41.95 2 Lactose monohydrate 41.95

20.00 3 Starch (maize) 20.00

0.05 4 Sodium metabisulfite 
(sodium disulfite)

0.05

2.00 5 Povidone (PVP K-30) 2.00

5.00 6 Starch (maize), driedb 5.00

0.50 7 Magnesium stearate 0.50

— 8 Alcohol (ethanol 95%) 6.07

— 9 Purified water 8.67

a 0.5 mg promethazine HCl/tablet added extra, considering the assay and 
LOD of the material (assay 97–101.5%, calculated on the dried basis LOD 
NMT 0.5%).

b LOD: NMT 4.5% when dried at 120°C for 4 hours.

mAnuFACturing direCtions

 1. Avoid overmixing lubricants, or hardness may be 
reduced.

 2. Mix items 9 and 8 in a stainless steel container.
 3. Dissolve items 4 and 5 by slow stirring with a stirrer 

until the mixture becomes clear.
 4. Sift items 1 to 3 through a stainless steel 500 μm 

sieve in a sifter. Load into a mixer, and mix for 5 
minutes at low speed.

 5. Add a binding solution 5 to 7 g/min to the dry pow-
ders while mixing at low speed. After addition is 
over, scrape sides and blades. Mix an additional 2 
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minutes using a mixer and chopper at low speed. 
Scrape sides and blades.

 6. Check for the end point of granulation. The end point 
is the point of granulation that consists of few or no 
lumps. If required, add purified water.

 7. Dry the wet granules with the air circulation heater 
off to expel alcohol for 2 hours. Then, dry at 55°C for 
14 hours. After 4 hours of drying, scrape the semid-
ried granules to break the lumps for uniform drying.

 8. Check the LOD. The limit is 1% to 1.5%. If required, 
dry further at 55°C for 2 hours.

 9. Grind the dried granules through a 1.25 mm sieve 
using a granulator at medium speed. Collect the 
granules in stainless steel drums.

 10. Load the granules into the blender. Sift the item 6 
material through a 500 μm sieve using a sifter, and 
add it into the blender. Mix the blend for 3 minutes.

 11. Sift item 7 through a 500 μm sieve. Add 1 to 2 g 
granules from step 10. Mix in a polythene bag for 1 
minute. Add to the blender. Mix for 30 seconds.

 12. Compress 0.80 g. Coat using one of the HPMC coat-
ings. (See Appendix.)

PROMETHAZINE HYDROCHLORIDE 
TABLETS (25 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

25.00 1 Promethazine HCl with 
excess

26.00

103.75 2 Lactose monohydrate 103.75

50.00 3 Starch (maize) 52.50

1.50 4 Sodium metabisulfite 
(sodium disulfite)

1.50

5.00 5 Povidone (PVP K-30) 5.00

12.50 6 Starch (maize), dried 12.50

1.25 7 Magnesium stearate 1.25

— 8 Alcohol (ethanol 95%) 15.00

— 9 Purified water 21.67

PROMETHAZINE HYDROCHLORIDE 
TABLETS (10 MG), PHENERGAN

Each tablet of Phenergan contains 12.5, 25, or 50 mg of pro-
methazine hydrochloride. The inactive ingredients present 
are lactose, magnesium stearate, and methyl cellulose. Each 
dosage strength also contains the following: 12.5 mg—FD&C 
Yellow No. 6 and saccharin sodium; 25 mg—saccharin 
sodium; and 50 mg—FD&C Red No. 40.

PROPRANOLOL HYDROCHLORIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

120.00 1 Propranolol hydrochloride 120.00

4.00 2 Polyvinylpyrrolidone 4.00

2.00 3 Silicon dioxide 2.00

80.00 4 Lactose 80.00

2.00 5 Sodium stearyl fumarate 2.00

QS 6 Water QS QS

mAnuFACturing direCtions

 1. Place propranolol hydrochloride and lactose are 
placed in a fluidized-bed apparatus.

 2. Spray an aqueous PVP solution (in 85 g of water) to 
get granules.

 3. Dry the granules thus obtained and pass through 
a sieve (1 mm mesh), and weigh, add, and blend 
sodium stearyl fumarate in a drum mixer.

 4. Press the resulting mixture into tablets of 208.00 mg.
 5. Coat these tablet cores with the following formula-

tion: ethyl cellulose (Ethocel) 10.10 mg, polyvinyl-
pyrrolidone (povidone) 5.50 mg, stearic acid 2.40 
mg.

 6. First dissolve Ethocel, povidone, and stearic acid in 
denatured alcohol (180 g). Spray the coating solution 
onto the tablet cores in a coating pan.

PROPRANOLOL HYDROCHLORIDE 
TABLETS (10 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Propranolol hydrochloride 10.00

490.00 2 Ludipress® 490.00

2.50 3 Magnesium stearate 2.50

Note: For 50 mg and 100 mg strengths, adjust with item 2.

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with low-compression force.

 2. Compress 514 mg for 10 mg strength, 496 mg for 50 
mg strength, and 505 mg for 100 mg strength, using 
12 mm biplanar punches.
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PROPRANOLOL HYDROCHLORIDE 
TABLETS (10 MG)

Propranolol HCl is available as 10, 20, 40, 60, and 80 mg tab-
lets. The inactive ingredients contained in propranolol HCl 
tablets are lactose, magnesium stearate, microcrystalline 
cellulose, and stearic acid. In addition, propranolol HCl 10 
mg and 80 mg tablets contain FD&C Yellow No. 6 and D&C 
Yellow No. 10; propranolol HCl 20 mg tablets contain FD&C 
Blue No. 1; propranolol HCl 40 mg tablets contain FD&C 
Blue No. 1, FD&C Yellow No. 6, and D&C Yellow No. 10; 
and propranolol HCl 60 mg tablets contain D&C Red No. 30.

PROPRANOLOL HYDROCHLORIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (kg)

10.00 1 Propranolol hydrochloride 10.00

2.00 2 Maize starch 2.00

4.00 3 Lactose 4.00

0.20 4 Soluble starch 0.20

15.00 5 Purified water 15.00

3.00 6 Primojel® 3.00

9.00 7 Microcrystalline cellulose 9.00

0.50 8 Magnesium stearate 0.50

mAnuFACturing direCtions

 1. Pass items 1 to 3 through a FitzMill sieve 24228 at 
medium speed, and mix for 15 minutes.

 2. Bring to boil 1.25 kg of purified water (item 5), and 
dissolve in it item 4. Add the remaining water and 
allow boiling for a few minutes, allowing the mix-
ture to cool to room temperature.

 3. Make a uniform mass of step 2 with step 1 solution, 
and pass it through a FitzMill sieve 24183, adding 
water if necessary.

 4. Dry granules at 35°C for 14 hours. Pass the granules 
through a FitzMill sieve 24228 at low speed.

 5. Pass items 6 to 8 through a FitzMill sieve 24228 and 
at medium speed.

 6. Compress.
 7. Coat in a pan at 25°C to 30°C under a flow of warm 

air using the Opaspray® coating. (See Appendix.) 
After coating, polish the film-coated tablet.

PROPRANOLOL HCL SUSTAINED-
RELEASE PELLETS RELEASING TABLETS 
(MUPS-FORMULATION)

Formulation (for 500 g of tablets): Propranolol HCl/Kollicoat® 
SR 30D pellets, 250.0 g; microcrystalline cellulose Vivapur® 
200, 250.0 g; magnesium stearate, 2.5 g.

mAnuFACturing direCtions

 1. Mix the ingredients together, pass through a 0.8 mm 
sieve, and compress into tablets with a force of about 
15 kN at 400 mg.

PROPRANOLOL TABLETS (40 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

40.00 1 Propranolol 40.00

108.00 2 Ludipress® 108.00

0.30 3 Magnesium stearate 0.30

0.40 4 Stearic acid 0.40

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with high-compression force.

 2. Compress into 150 mg tablets, using 8 mm biconvex 
punches.

PROTON PUMP INHIBITOR DISPERSIBLE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Lansoprazole or another 
equipotent PPI

10.00

175.00 2 Calcium acetate 175.00

175.00 3 Calcium glycerophosphate 175.00

250.00 4 Sodium bicarbonate 250.00

20.00 5 Polyethylene glycol 20.00

12.00 6 Croscarmellose sodium 12.00

3.00 7 Peppermint 3.00

1.00 8 Magnesium silicate 1.00

1.00 9 Magnesium stearate 1.00

Bill of Materials

Scale (mg/
tablet)

Item Material Name Quantity/ 
1000 Tablets (g)

10.00 1 Lansoprazole or another 
equipotent PPI

10.00

175.00 2 Calcium lactate 175.00

175.00 3 Calcium 
glycerophosphate

175.00

250.00 4 Sodium bicarbonate 250.00

20.00 5 Polyethylene glycol 20.00

12.00 6 Croscarmellose sodium 12.00

3.00 7 Peppermint 3.00

1.00 8 Magnesium stearate 1.00

1.00 9 Magnesium silicate 1.00
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PROTON PUMP INHIBITOR TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 (or 
equipotent)

1 Proton pump inhibitor 10.00 (or 
equipotent)

175.00 2 Calcium lactate 175.00

250.00 3 Sodium bicarbonate 250.00

175.00 4 Calcium glycerophosphate 175.00

0.50 5 Phenylalanine (aspartame 
calcium)

0.50

12.00 6 Colloidal silicon dioxide 12.00

15.00 7 Cornstarch 15.00

12.00 8 Croscarmellose sodium 12.00

10.00 9 Dextrose 10.00

3.00 10 Peppermint 3.00

3.00 11 Maltodextrin 3.00

3.00 12 Mannitol 3.00

3.00 13 Pregelatinized starch 3.00

mAnuFACturing direCtions

 1. Compress.
 2. May be used for 20 mg or equivalent quantity of the 

active without any change in other ingredients.

PSEUDOEPHEDRINE HYDROCHLORIDE 
FAST-DISINTEGRATING TABLETS

 1. To the vortex of a rapidly stirred vessel containing 
345 g of deionized water, add 30 g of croscarmellose 
sodium.

 2. Mix this slurry for 10 minutes.
 3. Concurrently, place 300 g of pseudoephedrine 

hydrochloride and 300 g of microcrystalline cellu-
lose (AvicelTM PH-101) in the bowl of a mixer.

 4. Stir this mixture for 10 minutes.
 5. At the conclusion of the mixing time, slowly add the 

slurry to the contents of the mixing bowl, forming a 
granulation. Place in trays and dry in a 65°C oven for 
3 hours.

 6. Pass the dried granulation through a 16 mesh screen 
(1190 μm).

 7. Place the dried granulation in a twin-shell blender, 
and add 300 g of AvicelTM AC-815 (85% microcrys-
talline cellulose coprocessed with 15% of a calcium, 
sodium alginate complex) and 300 g of microcrystal-
line cellulose (AvicelTM PH-102).

 8. Thoroughly blend for 10 minutes, after which add 
10.05 g of magnesium stearate and mix for an addi-
tional 5 minutes.

 9. Prior to being added to the blender, pass the magne-
sium stearate through a 30 mesh screen.

 10. Compress the resulting blend into tablets using 6.35 
mm (0.25 in.) round standard concave tooling to give 
average weight of 0.1299 g and an average thickness 
of 4.864 mm (0.1915 in.).

 11. The hardness of these tablets should average 1.38 
kPa.

 12. Friability will be measured at 0.077% after 4 
minutes.

 13. The average disintegration time should be 15 sec-
onds in 10 mL of deionized water, forming a suspen-
sion with minimal shaking.

PSEUDOEPHEDRINE HYDROCHLORIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

60.00 1 Pseudoephedrine HCla 63.00

120.20 2 Lactose monohydrate 120.20

25.00 3 Maize starch 25.00

1.00 4 Povidone (PVP K-30) 1.00

4.00 5 Povidone (PVP K-30) 4.00

1.80 6 Magnesium stearate 1.80

— 7 Alcohol (ethanol, 95%) 29.00

a Pseudoephedrine HCl 3.0 mg/tab can be added in excess to compensate for 
moisture and handling loss.

mAnuFACturing direCtions

Note: Avoid overmixing of lubricants; otherwise, hardness is 
reduced.

 1. Dissolve item 5 in item 7 while mixing at slow speed 
using a stirrer.

 2. Sift items 1 to 4 through a 500 μm sieve.
 3. Load into mixer, and mix for 5 minutes at low speed.
 4. Add binding solution to the dry powders while mix-

ing at low speed for 2 minutes.
 5. After addition is complete, mix further for 1 minute 

using mixer and chopper at low speed.
 6. Scrape sides and blade.
 7. Check for the end point of granulation, which is 

when the granulation consists of wet granules with 
few or no lumps.

 8. If required, add ethanol 95% to achieve desired 
granules.

 9. Record extra quantity of ethanol 95% used.
 10. Dry the wet mass at 55°C for 7 hours.
 11. After 4 hours of drying, scrape the semidried gran-

ules to break the lumps to promote uniform drying.
 12. Check the moisture content (limit: 1.5–2.5%).
 13. Sift the dried granules through a 1.25 mm sieve 

using a granulator at medium speed.
 14. Collect in stainless steel drums.
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 15. Load granules into the drum blender.
 16. Sift item 6 through a stainless steel 250 μm sieve in 

sifter.
 17. Add 8 to 12 g granules in mixer to sieved item 6.
 18. Mix manually for 1 minute.
 19. Add to drum blender, and blend for 1 minute.
 20. Compress into 215 mg tablets, using 8 mm round 

punches.

PSEUDOEPHEDRINE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

60.00 1 (+) Pseudoephedrine 
hydrochloride

60.00

95.00 2 Dicalcium phosphate 
(Di-Tab)

95.00

5.00 3 Kollidon® 30 5.00

— 4 Water QS

20.00 5 PEG-6000 (powder) 20.00

2.00 6 Aerosil® 200 2.00

mAnuFACturing direCtions

 1. Granulate dicalcium phosphate with solution of 
items 3 and 4, dry, pass through a 0.8 mm sieve, and 
mix with item 1.

 2. Add items 5 and 6, and press with low-compression 
force.

 3. Compress into 192 mg tablets, using 8 mm biplanar 
punches.

PSYLLIUM AND DOCUSATE SODIUM TABLETS

Formulation: Psyllium, 71.0%; ethyl cellulose, 4.8%; isopro-
pyl alcohol QS; microcrystalline cellulose, 16.7%; PVP cross-
linked, 1.9%; carnauba wax, 2.3%; docusate sodium, 3.3%.

mAnuFACturing direCtions

 1. Soak ethyl cellulose in isopropyl alcohol overnight.
 2. Granulate psyllium with isopropyl/ethyl cellulose 

mixture in mixer.
 3. Dry at 49°C for 3 hours.
 4. Mill through 12 mesh screen.
 5. Mix in a mixer the following: psyllium, microcrys-

talline cellulose, and carnauba wax.
 6. Compress the tablet per granulation specifications 

using a tableting press.
 7. Coat the core tablets.

Methyl cellulose, polycarbophil, calcium polycarbophil, bran, 
malt soup extract, karaya, guar gum, or mixtures of these can 

be substituted for the psyllium. The amounts of psyllium and/
or dioctyl sulfosuccinate can be varied. Dioctyl calcium sul-
fosuccinate or dioctyl potassium sulfosuccinate can be substi-
tuted for the dioctyl sodium sulfosuccinate, or two or three of 
these can be combined.

PSYLLIUM HUSK TABLETS

mAnuFACturing direCtions

 1. Stir raw, unmilled psyllium seed husk (2 g) with 0.2 
N sodium hydroxide (400 mL) containing sodium 
borohydride (400 mg) in a nitrogen atmosphere at 
ambient temperature for 90 minutes.

 2. The pH of the solution should be from 10 to 11.
 3. Pass the solution through a pasteurizer at a tempera-

ture of 100°C for a period of 50 seconds.
 4. Once pasteurized, centrifuge the mixture for 20 

minutes at 23,500 × g.
 5. Decant the supernatant from an insoluble fraction 

that settles out in the centrifuge bottle.
 6. Mix the insoluble fraction with fresh sodium hydrox-

ide/sodium borohydride solution (100 mL) and 
recentrifuge for 15 minutes to increase yield of the 
soluble fraction.

 7. Adjust the pH of the supernatant to 5.5 by the addi-
tion of acetic acid at ambient temperature with stir-
ring, forming a gel.

 8. Desiccate the gel with isopropanol added with high-
shear mixing.

 9. Decant the isopropanol solution from the gel.
 10. The solids content of the gel should be 30%.
 11. Pass the gel material through an extruder and extrude 

into individual particles with an average particle size 
of 500 μm.

 12. Introduce the extruded particles into a fluidized-bed 
dryer fitted with a cyclonic airflow screen, such as a 
Conidur screen.

 13. Maintain the air temperature at 80°C.
 14. Keep the gel temperature below 70°C throughout the 

drying process.
 15. Dry the particles to a powder, with 90% of the water 

being removed.
 16. The yield of the gel-forming polysaccharide should 

be 85%.
 17. Manufacture chewable tablets, total weight 2.5 g, by 

dry blending step 8 with sorbitol for 10 minutes, each 
component having an average particle size of about 
500 μm.

 18. Add the premix, if desired, and blend the mixture for 
an additional 10 minutes.

 19. Add magnesium stearate, and blend the composition 
for another 5 minutes.

 20. Directly compress the mixture into tablets using 
pressures between 2000 and 4000 psi.

 21. The final compositions should comprise the following 
components by weight: gel-forming polysaccharide, 
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50.0%; sorbitol Neosorb P20, 48.16%; magnesium 
stearate, 0.5%; flavorant, 0.4%; colorant, 0.14%; cit-
ric acid, 0.8%.

 22. Optionally, the coating can be applied directly 
to a chewable tablet containing the gel-forming 
polysaccharide.

 23. Additionally, it may be desired to include a flavorant 
within the coating composition: ethanol, 94%; poly-
ethylene glycol, 5%; flavorant, 1%.

PYRAZINAMIDE TABLETS (500 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

500.00 1 Pyrazinamide 500.00

134.50 2 Ludipress® 134.50

12.00 3 Kollidon® CL 12.00

3.50 4 Aerosil® 200 3.50

mAnuFACturing direCtions

 1. Mix all components, sieve through a 0.8 mm screen, 
and press with medium-compression force.

 2. Compress into 652 mg tablets, using 12 mm biplanar 
punches.

PYRAZINAMIDE TABLETS (500 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

500.00 1 Pyrazinamide 500.00

50.00 2 Starch (maize) 50.00

20.00 3 Kollidon® 30 20.00

— 4 Alcohol, ca 200 mL

5.00 5 Kollidon® CL 5.00

6.00 6 Magnesium stearate 6.00

mAnuFACturing direCtions

 1. Granulate mixture items 1 and 2 with a solution of 
items 3 and 4. Pass through a 0.8 mm sieve, mix with 
items 5 and 6, and press with low-compression force.

 2. Compress into 605 mg tablets, using 12 mm biplanar 
punches.

 3. The quantity of items 5 can be increased to 10 mg if 
there is a problem in compressing tablets.

PYRAZINAMIDE TABLETS (500 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

500.00 1 Pyrazinamide 500.00

125.00 2 Mannitol 125.00

— 3 Water, purified 50.00 mL

25.00 4 Starch (maize) 25.00

QS 5 Water, purified 150 mL

10.00 6 Talc 10.00

6.00 7 Magnesium stearate 6.00

mAnuFACturing direCtions

Note: Carry out all operations subsequent to drying at a rela-
tive humidity below 50% and temperature below 26°C.

 1. Granulation
 a. Pass the pyrazinamide and mannitol through a 

1.2 mm aperture stainless steel screen on a sieve 
shaker, transfer them to a suitable mass mixer, 
and mix for 5 minutes.

 b. Add the starch to the water (item 3) and mix until 
a smooth slurry, free from lumps, is formed.

 c. Heat the water (item 5) to boiling. Reduce the 
heat, then, while mixing, add the slurry from 
step 1b. Continue mixing well, until a smooth 
translucent paste is formed. Allow this paste to 
cool to 50°C before using it in step 1d.

 d. Add one-half of the starch paste from step 1c to 
the blended powders in the mixer, and mix for 1 
minute. Stop mixing, and scrape the blades and 
sides of the mixer. Add the second half of the 
starch paste and mix for another 1 minute. Stop 
mixing, scrape the blades and sides of the mixer, 
and examine the mass.

 e. If necessary, add more water at 50°C in small 
quantities, mixing for 1 minute after each addi-
tion, until a good, wet, holding mass is formed. 
Record extra water used. Note: Do not overwet 
or overmix the mass.

 f. Pass the wet mass through a 4.76 mm aperture 
stainless steel screen by hand, spread on paper-
lined trays, and dry in a hot air oven at 50°C, 
turning the granules every 20 minutes, to an 
LOD of 1% to 1.5% (3 hours at 60°C under max-
imum vacuum).

 2. Lubrication
 a. Pass the granules through a 1.2 mm aperture 

stainless steel screen on a sieve shaker, and 
transfer the fines to a blender.

 b. Pass the coarse granules through an 840 μm 
aperture stainless steel screen on an oscillating 
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granulator, and then transfer the granules to the 
blender.

 c. Screen the talc and sodium starch glycolate 
through a 595 μm aperture stainless steel screen 
on a sieve shaker, and add the mixture to the 
blender. Blend it for 15 minutes.

 d. Screen the magnesium stearate through a 595 μm 
aperture stainless steel screen on a sieve shaker, 
and add to the blender. Blend for 2 minutes only.

 e. Discharge into polyethylene-lined drums, and 
then seal and weigh.

 3. Compression: Compress using 12.5 mm round, con-
cave bisected punches; disintegration time is not 
more than 15 minutes in water.

PYRIDOXINE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

40.00 1 Pyridoxine hydrochloride 40.00

150.00 2 Lactose monohydrate 150.00

150.00 3 AvicelTM PH101 150.00

15.00 4 Kollidon® VA 64 15.00

10.00 5 Kollidon® CL 10.00

1.00 6 Magnesium stearate 1.00

1.00 7 Aerosil® 200 1.00

mAnuFACturing direCtions

 1. Pass all components through a 0.5 mm sieve, mix, 
and press with high-compression force.

 2. Compress into 361 mg tablets, using 12 mm biplanar 
punches.

PYRIDOXINE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

40.00 1 Pyridoxine hydrochloride 40.00

300.00 2 Cornstarch 300.00

15.00 3 Kollidon® 30 15.00

80.00 4 Water + isopropanol 80.00

1.00 5 Magnesium stearate 1.00

2.00 6 Aerosil® 200 2.00

mAnuFACturing direCtions

 1. Granulate mixture of items 1 and 2 with solution of items 
3 and 4, dry, pass through a 0.8 mm sieve, mix with 
items 5 and 6, and press with high-compression force.

 2. Compress into 354 mg tablets, using 12 mm biplanar 
punches.

PYRIDOXINE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Pyridoxine hydrochloride 100.00

200.00 2 Tablettose® 200.00

10.00 3 Kollidon® VA 64 10.00

3.00 4 Kollidon® CL 3.00

1.00 5 Magnesium stearate 1.00

1.00 6 Aerosil® 200 1.00

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, mix, 
and press with medium-compression force.

 2. Compress into 363 mg tablets, using 12 mm biplanar 
punches.

PYRIDOXINE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Pyridoxine hydrochloride 100.00

150.00 2 Lactose monohydrate 150.00

83.00 3 AvicelTM PH101 83.00

10.00 4 Kollidon® VA 64 10.00

3.00 5 Kollidon® CL 3.00

1.00 6 Magnesium stearate 1.00

1.00 7 Aerosil® 200 1.00

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, mix, 
and press with medium-compression force.

 2. Compress into 360 mg tablets, using 12 mm biplanar 
punches.

PYRIDOXINE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

250.00 1 Pyridoxine hydrochloride 250.00

100.00 2 AvicelTM PH101 100.00

12.00 3 Kollidon® VA 64 12.00

5.00 4 Magnesium stearate 5.00
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mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, mix, 
and press with high-compression force.

 2. Compress into 361 mg tablets, using 12 mm biplanar 
punches.

PYRIDOSTIGMINE BROMIDE TABLETS (10 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Pyridostigmine bromide 10.00

96.00 2 Starch (maize) 96.00

8.50 3 Silicic acid (Aerosil® 200) 8.50

1.50 4 Prejel PA5 1.50

30.00 5 Lactose powder anhydrous 30.00

3.70 6 Talc 3.70

0.23 7 Magnesium stearate 0.23

QS 8 Water, purified, ca 39.70 mL

mAnuFACturing direCtions

 1. Mix 5% of item 2 and equal amounts of item 8 in a 
suitable vessel, at boiling. Mix, and allow the paste 
to cool to 40°C.

 2. Mix item 1 into the paste in step 1, in portions, and 
then add items 4 and 3, avoiding large lumps; mix to 
homogeneous mix.

 3. Add to item 5 (passed through a sieve) the balance 
of item 8 (at 40°C), and item 2, and mix to obtain a 
good mass; add more item 8 if necessary.

 4. Pass through a 10 mm screen in a granulator.
 5. Dry the granules at 50°C until the relative humidity 

over the granules is 30% to 40%.
 6. Crush granules in an oscillating granulator with 1 

mm perforation plate.
 7. Blend the granules with items 6 and 7, and pass 

through a 1 mm sieve.
 8. Blend for 10 minutes.
 9. Compress to 150 mg weight.

PYRIDOXINE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

300.00 1 Pyridoxine hydrochloride 300.00

100.00 2 Lactose monohydrate D 20 100.00

20.00 3 Kollidon® 30 20.00

QS 4 Isopropanol + water (1+1) 60.00

10.00 5 Kollidon® CL 10.00

2.00 6 Aerosil® 200 2.00

mAnuFACturing direCtions

 1. Granulate mixture of items 1 and 2 with solution of 
items 3 to 6, dry, and sieve through a 0.8 mm screen.

 2. Press with medium-compression force.
 3. Compress into 440 mg tablets, using 12 mm biplanar 

punches.

PYRILAMINE TANNATE AND 
PHENYLEPHRINE TANNATE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

60.00 1 Pyrilamine tannate 60.00

25.00 2 Phenylephrine tannate 28.75a

94.00 3 Starch 94.00

150.00 4 Methyl cellulose USP 1500 
cps

150.00

32.00 5 Polygalactouronic acid 32.00

97.00 6 Calcium phosphate 
dihydrate

97.00

2.60 7 Magnesium stearate 2.60

a Manufacturing excess.

QUETIAPINE FUMARATE TABLETS 
(25 MG/100 MG/200 MG), SEROQUEL

Seroquel is supplied for oral administration as 25 mg (peach), 
100 mg (yellow), and 200 mg (white) tablets. The inactive 
ingredients are povidone, dibasic dicalcium phosphate dihy-
drate, microcrystalline cellulose, sodium starch glycolate, 
lactose monohydrate, magnesium stearate, hydroxypropyl 
methylcellulose, polyethylene glycol, and titanium dioxide. 
The 25 mg tablets contain red ferric oxide and yellow ferric 
oxide, and the 100 mg tablets contain only yellow ferric oxide.

QUINAPRIL HYDROCHLORIDE TABLETS 
(5 MG/10 MG/20 MG/40 MG), ACCUPRIL

Accupril tablets contain 5, 10, 20, or 40 mg of quinapril for 
oral administration. Each tablet also contains candelilla wax, 
crospovidone, gelatin, lactose, magnesium carbonate, magne-
sium stearate, synthetic red iron oxide, and titanium dioxide.
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QUINAPRIL HYDROCHLORIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

20.00 1 Quinapril; use quinapril 
hydrochloride

22.00

108.00 2 Lactose monohydrate 108.00

55.00 3 Magnesium carbonate 55.00

10.50 4 Crospovidone 10.50

4.00 5 Povidone K-30 4.00

0.50 6 Magnesium stearate 0.50

QS 7 Purified water QS

mAnuFACturing direCtions

 1. Sift quinapril hydrochloride, lactose monohydrate, 
magnesium carbonate, and crospovidone through a 
0.9 mm sieve.

 2. Load sifted powder from step 1 to a mixer granulator 
and mix for 5 minutes.

 3. Dissolve povidone K-30 in purified water under slow 
stirring until the solution becomes clear.

 4. Add the binding solution from step 3 to step 2, and 
mix for a few minutes until the proper granules are 
formed.

 5. Unload the granules, and dry at 55°C in an oven to 
get the desired LOD of 2.5%.

 6. Grind the dried granules to get granules of the 
desired particle size of 16 mesh.

 7. Add crospovidone and magnesium stearate to ground 
granules in a blender, and blend for 3 minutes.

 8. Compress 200 mg of the lubricated granules into 
tablets (12 mm).

 9. Use appropriate coating materials (HPMC). (See 
Appendix.)

QUININE SULFATE TABLETS (300 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

300.00 1 Quinine sulfate 300.00

20.00 2 Starch (maize) 20.00

25.00 3 Lactose monohydrate 25.00

5.00 4 Sodium starch glycolate 5.00

0.80 5 Methylparaben 0.80

0.10 6 Propylparaben 0.10

2.00 7 Gelatin 2.00

20.00 8 Starch (maize) 20.00

3.00 9 Talc 3.00

1.50 10 Aerosil® 200 1.50

2.00 11 Magnesium stearate 2.00

— 12 Water, purified QS

mAnuFACturing direCtions

 1. Sift items 1 to 4 through a 250 μm sieve into a suit-
able mixing vessel.

 2. In a separate vessel, take the appropriate quantity of 
item 12, and heat it to a boil. Add and dissolve items 
5 and 6. Cool to 50°C, and add items 7 and 8. Then, 
mix to form a 30% starch paste.

 3. Add the paste from step 2 into step 1, and mix the 
paste to form a suitable mass for granulation.

 4. Pass the wet mass through a 2.38 mm sieve onto 
paper-lined trays; dry at 60°C overnight.

 5. Pass the dried granules through an 18 mesh into a 
blending vessel. Sift items 9 to 11 through a 250 
μm sieve, and add to step 5, and blend for 2 min-
utes. Compress into 375 mg tablets, using 9.5 mm 
punches.

 6. Coat the tablets using HPMC and methylene chlo-
ride. (See Appendix.)

QUINOLONE ANTIBIOTIC TABLETS (100 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Quinolone antibiotica 100.00

23.50 2 Microcrystalline cellulose 23.50

15.00 3 Starch (maize) 15.00

6.50 4 l-Hydroxypropyl cellulose 6.50

3.50 5 Magnesium stearate 3.50

1.50 6 Colloidal anhydrous silica 
(Aerosil® 200)

1.50

a Applicable to most quinolone antibiotics.

mAnuFACturing direCtions

 1. The manufacturing process described is for the 100 
mg tablet. Adjust the weights of all components 
based on the quantity used. When calculating, factor 
in for salt form, moisture, and activity.

 2. Sift items 1 to 4.
 3. Mix these (use two-thirds of item 4) at this stage in 

a blender. Add screened item 6, and mix at a slow 
speed.

 4. Run the mixture through a compacting mill, and col-
lect graded granules in a blender.

 5. Add screened item 6 and the balance of item 4, and 
blend. Add the screened magnesium stearate in the 
rotating-shell blender. Mix at 6 rpm for 5 minutes. 
The final mixture is obtained.

 6. Compress into 8 mm tablets or 10 mm tablets (for 
200 mg tablets).

 7. Coat using an HPMC coating. (See Appendix.)
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RABEPRAZOLE SODIUM TABLETS 
(20 MG) ACIPHEX™
The active ingredient in AciphexTM delayed-release tablets is 
rabeprazole sodium. Aciphex is available for oral administra-
tion as delayed-release, enteric-coated tablets containing 20 
mg of rabeprazole sodium. The inactive ingredients are man-
nitol, hydroxypropyl cellulose, magnesium oxide, low-sub-
stituted hydroxypropyl cellulose, magnesium stearate, ethyl 
cellulose, hydroxypropyl methylcellulose phthalate, diacety-
lated monoglycerides, talc, titanium dioxide, carnauba wax, 
and ferric oxide (yellow) as a coloring agent.

RABEPRAZOLE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

20.00 1 Rabeprazole 20.00

50.00 2 Precipitated calcium 
carbonate

50.00

40.00 3 Starch (maize) 40.00

73.40 4 Lactose monohydrate 73.40

6.00 5 Hydroxypropyl cellulose 6.00

2.00 6 Magnesium stearate 2.00

— 7 Water, purified QS

mAnuFACturing direCtions

 1. Mix R(+) rabeprazole, precipitated calcium carbon-
ate, cornstarch, lactose, and hydroxypropyl cellulose 
together.

 2. Add water, and knead the mixture. Then dry in vac-
uum at 40°C for 16 hours.

 3. Pass the granules through a 16 mesh sieve to give 
granules.

 4. Add item 6, and blend.
 5. Compress.

RALOXIFENE TABLETS (60 MG), EVISTA

Evista is supplied in a tablet dosage form for oral adminis-
tration. Each Evista tablet contains 60 mg of raloxifene HCl, 
which is the molar equivalent of 55.71 mg of free base. Inactive 
ingredients include anhydrous lactose, carnauba wax, crospo-
vidone, FD&C Blue No. 2 Aluminum Lake, hydroxypropyl 
methylcellulose, lactose monohydrate, magnesium stearate, 
modified pharmaceutical glaze, polyethylene glycol, polysor-
bate 80, povidone, propylene glycol, and titanium dioxide.

RALOXIFENE HYDROCHLORIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

60.00 1 Raloxifene HCl 60.00

156.00 2 Lactose anhydrous 156.00

7.20 3 Polyvinylpyrrolidone 7.20

7.20 4 Polysorbate 80 7.20

7.20 5 Cross-linked 
polyvinylpyrrolidone

7.20

2.40 6 Magnesium stearate 2.40

mAnuFACturing direCtions

 1. Granulate the mixture of raloxifene HCl, lactose 
anhydrous, and cross-linked polyvinylpyrrolidone 
with an aqueous solution of polyvinylpyrrolidone 
and polysorbate 80.

 2. Dry the granules, and reduce to a suitable size.
 3. Mix and blend magnesium stearate.
 4. Compress into 240 mg tablets.

RANITIDINE HYDROCHLORIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

75.00 1 Ranitidine; use ranitidine 
HCl

88.88

65.00 2 Microcrystalline cellulose, 
NF

65.00

1.12 3 Magnesium stearate, NF 1.12

mAnuFACturing direCtions

 1. Pass ranitidine and microcrystalline cellulose 
through a 595 μm screen, and transfer to a suitable 
mixer.

 2. Mix for 10 minutes.
 3. Screen magnesium stearate through a 400 μm screen, 

and add to the blender.
 4. Blend for 2 minutes.
 5. Compress using slightly convex round punches at 

hardness 8 ppi and disintegration time of not more 
than 15 minutes in water.

 6. Coat using a Methocel-Ethocel coating solution (see 
Appendix).
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RANITIDINE HYDROCHLORIDE 
TABLETS (150 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

150.00 1 Ranitidine; use ranitidine 
hydrochloride

167.68

129.75 2 Microcrystalline cellulose 129.75

9.00 3 Hydroxypropyl 
methylcellulose 2910

9.00

mAnuFACturing direCtions

 1. Granulation: Pass ranitidine and microcrystalline 
cellulose through a 595 μm aperture screen, transfer 
to a suitable mixer, and mix for 10 minutes.

 2. Lubrication
 a. Screen magnesium stearate through a 400 μm 

aperture screen and add to the blender. Blend for 
2 minutes.

 b. Discharge the granule into polyethylene-lined 
drums. Seal the drums, and weigh for yield.

 3. Compression: Compress using slightly convex 
round punches. The weight of 10 tablets should 
be about 2.07 g, with not more than 3% variation. 
Disintegration time is not more than 15 minutes in 
water.

 4. Coating: Use opaque Methocel/Ethocel coating. (See 
Appendix.)

RANITIDINE HYDROCHLORIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

150.00 1 Ranitidine 150.00

147.00 2 Ludipress® 147.00

3.00 3 Magnesium stearate 3.00

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm screen, 
and press with low-compression force.

 2. Compress into 305 mg tablets, using 8 mm biconvex 
punches.

 3. If the flowability of the tableting mixture is not 
sufficient, add about 1% Aerosil® 200. For 300 mg 
strength, use proportion weight, and increase fill 
weight; the use of 1% Aerosil® 200 is required.

RANITIDINE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

167.39 1 Ranitidine HCl USP 
(Orchev Pharma)

167.39

78.28 2 Microcrystalline cellulose 
NF (AvicelTM PH-102, 
FMC)

78.28

62.00 3 Pregelatinized starch NF 
(Starch 1500®, Colorcon)

62.00

1.55 4 Fumed silica NF (Aerosil® 
200, Degussa AG)

1.55

0.78 5 Magnesium stearate NF 
(Peter Greven)

0.78

mAnuFACturing direCtions

 1. Blend all materials, with the exception of magne-
sium stearate, for 10 minutes in a blender.

 2. Add magnesium stearate and blend for an additional 
2 minutes.

 3. Compress tablets at 310 mg.

RANITIDINE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

75.00 1 Ranitidine; use Ranitidine 
HCla

85.00

95.00 2 Microcrystalline cellulose 
(AvicelTM PH102)

95.00

7.00 3 Croscarmellose sodium 
(Ac-Di-Sol)

7.00

6.60 4 Microcrystalline cellulose 
(AvicelTM PH102)

6.60

1.40 5 Magnesium stearate 1.40

a Ranitidine HCl (1.5%) is added to compensate LOD and process loss.

mAnuFACturing direCtions

 1. Process the product in an area where the relative 
humidity is 40% to 45%, and temperature does not 
exceed 25°C.

 2. Store the bulk tablets in polyethylene-lined stainless 
steel containers at a controlled relative humidity of 
45% to 50% and temperature not exceeding 25°C.

 3. Pass items 2, 3, and 1 through a sifter using a 900 μm 
sieve.

 4. Load into a blender, and mix for 3 minutes.
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 5. Manually mix items 4 and 5 in a polyethylene bag for 
1 minute.

 6. Pass through a sifter using a 500 μm sieve.
 7. Collect in a polyethylene bag.
 8. Add to blender, and blend for 1 minute.
 9. Check temperature and humidity before start of 

slugging (at a temperature not exceeding 25°C and a 
relative humidity of 40% to 45%).

 10. Slug 240.0 g of mixed powder in a rotary tableting 
machine.

 11. Grind the slugs in a granulator using a 3.0 mm sieve 
followed by a 1.00 mm sieve.

 12. Compress 195 mg using oblong biconvex punches.
 13. Check temperature and humidity before start of 

compression (limit: temperature not exceeding 25°C 
and relative humidity of 40% to 45%).

 14. Coat using a hydroalcoholic HPMC coating.

RANITIDINE TABLETS (75 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

75.00 1 Ranitidine; use ranitidine 
HCla

85.00

95.00 2 Microcrystalline cellulose 
(AvicelTM PH 102)

95.00

7.00 3 Croscarmellose sodium 
(Ac-Di-Sol)

7.00

6.60 4 Microcrystalline cellulose 
(AvicelTM PH 102)

6.60

1.40 5 Magnesium stearate 1.40

a Ranitidine HCl 1.5% is added as an extra to compensate LOD and process 
loss.

mAnuFACturing direCtions

 1. Process the product in an area where the RH is 
between 40% and 45%, and the temperature does 
not exceed 25°C. Store the bulk tablets in polythene-
lined stainless steel containers at a controlled RH 
45% to 50% and a temperature not exceeding 25°C.

 2. Pass items 2, 3, and 1 through a sifter using a 900 μm 
sieve.

 3. Load into blender, and mix for 3 minutes. Mix items 
4 and 5 in a polythene bag manually for 1 minute. 
Pass through a sifter using a 500 μm sieve.

 4. Collect in a polythene bag. Add to the blender, and 
blend for 1 minute.

 5. Check temperature and humidity before it starts to 
get sluggish. (Temperature not exceeding 25°C, RH 
40–45%.)

 6. Slug 240.0 g of mixed powder in a rotary tableting 
machine. Grind the slugs in the granulator, using a 3 
mm sieve followed by a 1 mm sieve.

 7. Compress into 195 mg tablets, using oblong biconvex 
punches. Check the temperature and humidity before 
starting the compression. The limitation is that the 
temperature should not exceed 25°C, and the RH 
should be 40% to 45%.

 8. Coat using a hydroalcoholic HPMC coating.

RANITIDINE TABLETS (300 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

300.00 1 Ranitidine; use as 
ranitidine HCla

340.00

110.00 2 Microcrystalline cellulose 
(AvicelTM PH 102)

110.00

10.00 3 Croscarmellose sodium 
(Ac-Di-Sol)

10.00

16.00 4 Microcrystalline cellulose 
(AvicelTM PH 102)

16.00

4.00 5 Magnesium stearate 4.00

a Anhydrous; adjust for moisture.

mAnuFACturing direCtions

Precautions: Process the product in an area where the rela-
tive humidity is between 40% and 45%, and the temperature 
should not exceed 25°C. Store the bulk tablets in polythene-
lined stainless steel containers at a controlled relative humid-
ity of 45% to 50% and at temperatures not exceeding 25°C.

 1. Dry powder sieving and mixing: Pass items 2, 3, and 
1 through a sifter, using a 900 μm sieve. Load into 
the blender, and mix for 3 minutes.

 2. Lubrication
 a. Mix manually items 4 and 5 in a polythene bag 

for 1 minute. Pass through a sifter using a 500 
μm sieve. Collect in a polythene bag. Add to the 
blender (step 1), and blend for 1 minute.

 b. Unload in stainless steel drums. Check and 
record the weight of powder mix.

 3. Slugging
 a. Check the temperature and humidity before 

the start of slugging. Limits: temperature not 
exceeding 25°C; relative humidity of 40% to 
45%.

 b. Slug 240.0 g of the mixed powder in a rotary 
tableting machine using the following param-
eters. Keep the rest of the quantity in a stainless 
steel drum.
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 4. Grinding: Grind the slugs in a granulator using a 3 
mm sieve followed by a 1 mm sieve.

 5. Mixing: Ground granules, 240 g, from step 2, and 
240 g of the lubricated granules from step 3a. Load 
into blender and mix for 1 to 2 minutes.

 6. Compression: Check the temperature and humidity 
before starting compression. Limits: temperature 
not exceeding 25°C; relative humidity of 40% to 
45%. Compress the granules using a rotary tableting 
machine. Compress into 480 mg tablets, using 015.5 
mm × 7 mm punches.

RANITIDINE TABLETS (150 MG), ZANTAC

Each Zantac 150 tablet for oral administration contains 168 
mg of ranitidine HCl equivalent to 150 mg of ranitidine. Each 
tablet also contains the inactive ingredients FD&C Yellow 
No. 6 Aluminum Lake, hydroxypropyl methylcellulose, mag-
nesium stearate, microcrystalline cellulose, titanium dioxide, 
triacetin, and yellow iron oxide.

Each Zantac 300 tablet for oral administration contains 
336 mg of ranitidine HCl equivalent to 300 mg of ranitidine. 
Each tablet also contains the inactive ingredients croscarmel-
lose sodium, D&C Yellow No. 10 Aluminum Lake, hydroxy-
propyl methylcellulose, magnesium stearate, microcrystalline 
cellulose, titanium dioxide, and triacetin.

Zantac 150 EFFERdose tablets and Zantac 150 EFFERdose 
granules for oral administration are effervescent formulations 
of ranitidine that must be dissolved in water before use. Each 
individual tablet or the contents of a packet contains 168 mg of 
ranitidine HCl equivalent to 150 mg of ranitidine and the fol-
lowing inactive ingredients: aspartame, monosodium citrate 
anhydrous, povidone, and sodium bicarbonate. Each tablet 
also contains sodium benzoate. The total sodium content of 
each tablet is 183.12 mg (7.96 mEq) per 150 mg of ranitidine, 
and the total sodium content of each packet of granules is 
173.54 mg (7.55 mEq) per 150 mg of ranitidine.

RIBOFLAVIN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

3.00 1 Riboflavin 3.00

195.00 2 Ludipress® 195.00

2.00 3 Magnesium stearate 2.00

1.00 4 Aerosil® 200 1.00

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, mix, 
and press with very low-compression force (4 kN).

 2. Compress into 202 mg tablets, using 8 mm biplanar 
punches.

 3. This is a very low active ingredient formulation (3 
mg).

 4. If content uniformity is a problem, prepare a pre-
mix of the active ingredient with a small part of the 
Ludipress® or with lactose monohydrate before mix-
ing with the other components of the formulation.

RIBOFLAVIN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Riboflavin 10.00

75.00 2 Lactose monohydrate 75.00

20.00 3 Cornstarch 20.00

15.00 4 AvicelTM PH101 15.00

5.00 5 Kollidon® 30 5.00

25.00 6 Water 25.00

0.80 7 Aerosil® 200 0.80

2.50 8 Talc 2.50

1.70 9 Hydrogenated castor oil 1.70

mAnuFACturing direCtions

 1. Granulate mixture of items 1 to 4 with solution of 
items 5 and 6, dry, pass through a 0.8 mm sieve, mix 
with items 7 to 9, and press with low compressive 
force.

 2. Compress into 134 mg tablets, using 8 mm biplanar 
punches.

RIBOFLAVIN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

75.00 1 Riboflavin 75.00

375.00 2 Sorbitol (crystalline) 375.00

23.00 3 Kollidon® VA 64 23.00

4.00 4 Magnesium stearate 4.00

12.00 5 Aerosil® 200 12.00

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, mix, 
and press with low compressive force.

 2. Compress into 493 mg tablets, using 12 mm biplanar 
punches.
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RIBOFLAVIN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Riboflavin 100.00

250.00 2 Sorbitol (crystalline) 250.00

19.00 3 Kollidon® VA 64 19.00

5.00 4 Magnesium stearate 5.00

10.00 5 Aerosil® 200 10.00

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, mix, 
and press with medium-compression force.

 2. Compress into 384 mg tablets, using 12 mm biplanar 
punches.

RIBOFLAVIN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

150.00 1 Riboflavin, with excess 156.00

150.00 2 Ludipress® 150.00

4.00 3 Magnesium stearate 4.00

2.00 4 Aerosil® 200 2.00

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with low compressive force.

 2. Compress into 308 mg tablets, using 8 mm biplanar 
punches.

RIFAMPICIN, ISONIAZID, ETHAMBUTOL, AND 
PYRIDOXINE TABLETS (300 MG/200 MG/25 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

— 1 Alcohol SD 3A, 200 proof 150.00 mL

3.00 2 Alcohol cetostearyl 3.00

300.00 3 Rifampicin powder 300.00

12.00 4 Hydroxypropyl 
methylcellulose 2910, 50 
cps

2.00

— 5 Alcohol SD 3A, 200 proof QS

200.00 6 Isoniazid isonicotinoyl 
hydrazine, 10% excess

220.00

25.00 7 Pyridoxine hydrochloride 25.00

400.00 8 Ethambutol hydrochloride 400.00

20.00 9 Povidone K 29–32 20.00

— 10 Water, purified 50.00 mL

— 11 Water, purified QS

20.00 12 Talc 20.00

40.00 13 Sodium starch glycolate 40.00

10.00 14 Magnesium stearate 10.00

mAnuFACturing direCtions

Note: Rifampicin and ethambutol hydrochloride are expen-
sive raw materials; therefore, handle with care. The product 
should be manufactured in a separate, closed area, and all 
manufacturing equipment should be covered to minimize 
dust contamination.

 1. Granulation I
 a. Pour the alcohol (item 1) into a container, and 

while stirring, gradually add the alcohol ceto-
stearyl. Continue mixing until it all dissolves.

 b. Place the rifampicin into the mixer (preferably a 
planetary mixer), followed by the hydroxypropyl 
methylcellulose. Mix together for 5 minutes.

 c. While mixing the blended powders from step 1b, 
pour in the alcoholic solution from this step. (Do 
not add too slowly, or excessive evaporation will 
occur.) When all the solution is added, continue 
mixing for 1 minute.

 d. Stop the mixer, scrape the blades, walls, and bot-
tom of the mixer, and then restart the mixer.

 e. While mixing, add extra alcohol (item 5) in por-
tions, mixing for 30 seconds after each addition. 
Continue adding alcohol and mixing until the 
mass changes to a uniform dark reddish-brown 
color that exhibits good adhesion when squeezed 
and contains no dry powder. Stop mixing.

 f. Quickly scrape the blades, walls, and bottom of 
the mixer. Then, pass the mass through a 4.76 
mm aperture screen, spread on lined trays, and 
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dry in a hot air oven at 50°C to an LOD (60°C for 
3 hours under vacuum) of not more than 2.5%.

 g. Sift the dried granules through a 1.2 mm screen 
on a sieve shaker.

 h. Pass the coarse granules from step 1 g through a 
1.7 mm screen.

 i. Transfer the siftings from step 1 g and the gran-
ules from step 1 h to a suitable blender.

 2. Granulation II
 a. Pass successively, through a 1.2 mm aperture 

screen on a sieve shaker, the isoniazid followed 
by the pyridoxine hydrochloride. Load the 
screened powders into a suitable mixer, and mix 
for 5 minutes.

 b. Pass the ethambutol hydrochloride through a 1.2 
mm aperture screen, and transfer to the mixer. 
Blend all the powders together for 5 minutes.

 c. Add the water (item 10) to a stainless steel con-
tainer, and add, while mixing, the povidone. 
Continue mixing until it all dissolves.

 d. While mixing the powders from step 2b, add the 
aqueous solution from step 2c in a slow stream. 
When all the solution is added, continue mixing 
for 1 minute.

 e. Stop the mixer, and scrape the blades, wall, and 
bottom of the mixer. Start mixing again.

 f. Gradually add extra water until granulation is 
achieved with the formation of balls.

 g. Pass the mass through a 4.76 mm aperture 
screen, and spread on lined trays. Dry in a hot 
air oven at 50°C for 4 hours, pass the granules 
through a 2.38 mm aperture screen, return to the 
oven, and continue drying to an LOD of less than 
1% (60°C for 3 hours under vacuum).

 h. Sieve the dried granules through an 840 μm 
aperture screen on a suitable sieve shaker.

 i. Pass the coarse granules from step 2h through an 
840 μm aperture screen.

 j. Transfer the fines from step 2h and the granules 
from step 2i to the blender (see step 1i).

 3. Lubrication
 a. Pass the talc and sodium starch glycolate through 

a 595 μm aperture screen on a sieve shaker, and 
then transfer to the blender with Granulations I 
and II.

 b. Blend all the items together for 15 minutes, and 
then, stop the blender.

 c. Pass the magnesium stearate through a 595 μm 
aperture screen on a sieve shaker, and then, 
transfer to the blender.

 d. Blend the batch for 3 to 4 minutes, and then, stop 
the blender.

 e. Discharge the contents of the blender into poly-
ethylene-lined drums, and weigh.

 4. Compression: Compress into 1.05 g tablets, using 
ovaloid punches (18.6 × 8.7 mm), with a disintegra-
tion time of not more than 20 minutes in water and a 
thickness of 8.4 to 8.8 mm.

 5. Coating: Apply an organic Methocel coating. (See 
Appendix.)

RIFAMPICIN TABLETS (300 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

— 1 Alcohol SD 3A, 200 proof 150.00 mL

3.00 2 Alcohol cetostearyl 3.00

300.00 3 Rifampicin powder 300.00

12.00 4 Hydroxypropyl 
methylcellulose 2910 50 
cps

12.00

— 5 Alcohol SD 3A, 200 proof QS

8.00 6 Talc 8.00

16.00 7 Sodium starch glycolate 
powder

16.00

7.50 8 Magnesium stearate 7.50

mAnuFACturing direCtions

Caution: (1) Rifampicin is an expensive raw material; handle 
with care. (2) The product should be manufactured in a sepa-
rate closed area, and all manufacturing equipment should be 
covered so as to minimize dust contamination. (3) After use, 
wash the manufacturing area and equipment thoroughly with 
water and detergent. Personnel should take a cleansing shower 
after exposure during manufacturing.

 1. Granulation
 a. Do not overfill the mixer, because this retards 

penetration of the alcohol to the bottom of the 
bowl, leading to excessive evaporation and inad-
equate massing.

 b. Pour the alcohol (item 1) into a container, and 
while stirring gradually, add the alcohol ceto-
stearyl. Continue mixing until all has dissolved.

 c. Place the rifampicin into the mixer (preferably a 
planetary mixer), followed by the hydroxypropyl 
methylcellulose. Mix together for 5 minutes.

 d. While mixing the blended powders from step 1b, 
pour in the alcoholic solution from step 1a. (Do 
not add too slowly, or excessive evaporation will 
occur.) When all the solution is added, continue 
mixing for 1 minute.

 e. Stop the mixer; scrape the blades, walls, and bot-
tom of the mixer well, and then restart the mixer.

 f. While mixing, add extra alcohol (item 5) in por-
tions, mixing for 30 seconds after each addition. 
Continue adding alcohol and mixing until the 
mass changes to a uniform dark reddish-brown 
color that exhibits good adhesion when squeezed 
and contains no dry powder. Stop mixing.

 g. Quickly scrape the blades, walls, and bottom of 
the mixer, and then pass the mass through a 4.76 
mm aperture screen; spread on lined trays, and 
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then dry in a hot air oven at 50°C to an LOD 
not more than 2.5% (60°C for 3 hours under vac-
uum). Request samples.

 h. Sift the dried granules through a 1.2 mm screen 
on a sieve shaker.

 i. Pass the coarse granules from step g through 
a 1.7 mm screen on a granulator or something 
similar.

 j. Transfer the siftings from steps g and h through 
a 1.7 mm screen on a granulator.

 2. Lubrication: Pass the talc and sodium starch gly-
colate through a 595 μm aperture screen on a sieve 
shaker, and then transfer to the blender.

 3. Blend all the items together for 15 minutes, and then, 
stop the blender.

 a. Pass the magnesium stearate through a 595 μm 
aperture screen on a sieve shaker, and then, 
transfer to the blender.

 b. Blend the batch for 3 to 4 minutes, and then, stop 
the blender.

 c. Discharge the contents of the blender into poly-
ethylene-lined drums, and weigh. Record the 
batch weight.

 4. Compression: Compress the tablets on a suitable 
rotary tableting machine, using round punches of 
10.32 mm. The tablet weight for 10 tablets is as fol-
lows: (3.465 × 100)/(100% LOD). Hardness is 6 to 
8 kPa; disintegration time should be more than 15 
minutes in water; and thickness should be 5.15 to 
5.25 mm.

 a. For other strengths of rifampicin, 450 and 600 
mg, scale up the formula. For 450 mg tablets, 
use ovaloid punches of 15.2 × 7.77 mm. The tab-
let weight for 10 tablets is (5.145 × 100)/(100% 
LOD); hardness is 9 to 15 kPa; the disintegration 
time is not more than 15 minutes in water; and 
the thickness is 6.55 to 6.65 mm. The coating 
solution will be 200 mL—optionally add coat-
ing solution gloss Methocel, 90.00 mL. (See 
Appendix.)

 b. For 600 mg tablets, use ovaloid punches of 
18.6 × 7.8 mm. The tablet weight for 10 tablets 
is (6.930 × 100)/(100% LOD); hardness is 9 to 
15 kPa; the disintegration time is not more than 
15 minutes in water; and the thickness is 6.35 
to 6.45 mm. Use a coating solution of 250 mL. 
Optionally add coating solution gloss Methocel, 
90.00 mL. (See Appendix.)

RIFAMPICIN TABLETS (450 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

450.00 1 Rifampicin 450.00

58.00 2 Starch, maize 58.00

9.00 3 Kollidon® 90F 9.00

— 4 Isopropyl alcohol or 
alcohol, ca

50 mL

15.00 5 Kollidon® CL 15.00

10.00 6 Stearic acid 10.00

2.00 7 Magnesium stearate 2.00

2.00 8 Aerosil® 200 2.00

mAnuFACturing direCtions

 1. Granulate the mixture of items 1 and 2 with a solu-
tion of items 3 and 4. Dry, sieve, and mix with items 
5 to 8, and press with low-compression force to 
tablets.

 2. Compress into 550 mg tablets, using 12 mm biplanar 
punches.

RISEDRONATE SODIUM TABLETS 
(5 MG/30 MG), ACTONEL

The inactive ingredients are crospovidone, ferric oxide yellow 
(5 mg tablets only), hydroxypropyl cellulose, hydroxypropyl 
methylcellulose, lactose monohydrate, magnesium stearate, 
microcrystalline cellulose, polyethylene glycol, silicon diox-
ide, and titanium dioxide.

RISEDRONATE SODIUM TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

30.00 1 Risedronate sodiuma 30.00

156.00 2 Lactose anhydrous 156.00

60.50 3 Microcrystalline cellulose 60.50

7.40 4 Crospovidone 7.40

1.10 5 Magnesium stearate 1.10

a This quantity of risedronate sodium is determined by assay and then 
adjusted to provide the designed dosage level of risedronate sodium on an 
anhydrous basis.

mAnuFACturing direCtions

 1. Place the risedronate active ingredient with the 
microcrystalline cellulose in a twin-shell blender. 
Blend for 20 minutes.
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 2. Pass the blend through an oscillator equipped with a 
60 mesh screen.

 3. Return the milled blend to the shell blender, along 
with the lactose and crospovidone, and mix until 
uniform.

 4. Add the magnesium stearate, and mix until adequate 
lubrication is achieved.

 5. Compress 250 mg.
 6. Coat. (See Appendix.)

RISPERIDONE TABLETS (4 MG), RISPERDAL

Risperdal tablets are available in 0.25 mg (dark yellow), 0.5 
mg (red-brown), 1 mg (white), 2 mg (orange), 3 mg (yellow), 
and 4 mg (green) strengths. The inactive ingredients are col-
loidal silicon dioxide, hydroxypropyl methylcellulose, lactose, 
magnesium stearate, microcrystalline cellulose, propylene 
glycol, sodium lauryl sulfate, and starch (corn). Tablets of 
0.25, 0.5, 2, 3, and 4 mg also contain talc and titanium diox-
ide. The 0.25 mg tablets contain yellow iron oxide; the 0.5 mg 
tablets contain red iron oxide; the 2 mg tablets contain FD&C 
Yellow No. 6 Aluminum Lake; the 3 mg and 4 mg tablets con-
tain D&C Yellow No. 10; and the 4 mg tablets contain FD&C 
Blue No. 2 Aluminum Lake.

RISPERIDONE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

4.00 1 Risperidone 4.00

140.00 2 Lactose monohydrate 140.00

105.00 3 Microcrystalline cellulose 
(AvicelTM PH 102)

105.00

81.00 4 Maize starch 81.00

18.00 5 Maize starch, dried 18.00

1.00 6 Colloidal silicone dioxide 
(Aerosil® 200)

1.00

1.00 7 Magnesium stearate 1.00

QS 8 Purified water QS

mAnuFACturing direCtions

 1. Sift risperidone, lactose monohydrate, AvicelTM PH 
102, and a part of the maize starch through a stain-
less steel 500 μm sieve.

 2. Load the sifted powder into a mixer, and mix for 5 
minutes.

 3. Make a paste with the remaining part of the maize 
starch in purified water (80–90°C).

 4. Knead the powder mix with the starch paste to get 
the desired granules.

 5. Dry the granules in an air-circulating oven to a tar-
geted LOD of not more than 2.5%.

 6. Pass the dried granules through a 250 μm sieve into 
a blending vessel.

 7. Lubricate with Aerosil® 200, maize starch dried, 
and magnesium stearate previously sieved through a 
stainless steel 250 μm sieve. Blend for 1 minute.

 8. Compress into tablets to get the labeled amount of 
risperidone per tablet using specified tools.

 9. Coat the tablets using a hypromellose coating. (See 
Appendix.)

ROFECOXIB TABLETS (12.5 MG/25 
MG/50 MG), VIOXX

Each tablet of Vioxx for oral administration contains 12.5, 25, 
or 50 mg of rofecoxib and the following inactive ingredients: 
croscarmellose sodium, hydroxypropyl cellulose, lactose, 
magnesium stearate, microcrystalline cellulose, and yellow 
ferric oxide.

ROSIGLITAZONE MALEATE TABLETS 
(2 MG/4 MG/8 MG), AVANDIA

Each pentagonal film-coated Tiltab® tablet contains rosigli-
tazone maleate equivalent to rosiglitazone 2 mg, 4 mg, or 8 
mg for oral administration. Inactive ingredients are hydroxy-
propyl methylcellulose, lactose monohydrate, magnesium 
stearate, microcrystalline cellulose, polyethylene glycol 3000, 
sodium starch glycolate, titanium dioxide, triacetin, and one 
or more of the following: synthetic red and yellow iron oxides 
and talc.

ROXITHROMYCIN DISPERSIBLE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

150.00 1 Roxithromycin base 150.00

22.50 2 Crospovidone 22.50

62.50 3 Croscarmellose sodium 62.50

3.80 4 Polysorbate 3.80

666.20 5 Microcrystalline cellulose 666.20

40.00 6 Aspartame 40.00

20.00 7 Saccharin sodium 20.00

20.00 8 Mint flavor 20.00

5.00 9 Colloidal silica 5.00

10.00 10 Magnesium stearate 10.00
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ROXITHROMYCIN DISPERSIBLE 
TABLETS (200 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

200.00 1 Roxithromycin 200.00

30.00 2 Ethyl cellulose 30.00

12.80 3 Sodium croscarmellose 12.80

0.27 4 Isopropyl alcohol 270.00 mL

130.00 5 Dicalcium phosphate 130.00

4.40 6 Sodium lauryl sulfate 4.40

320.00 7 Starch (maize) 320.00

4.00 8 Magnesium stearate 4.00

4.00 9 Talc 4.00

28.00 10 Sodium starch glycolate 28.00

8.00 11 Aerosil® 200 8.00

24.00 12 Aspartame 24.00

24.00 13 Flavor 24.00

— 14 Water, purified QS

mAnuFACturing direCtions

 1. Sift items 1, 3, and 5 through a 250 µm sieve into a 
suitable mixing vessel.

 2. In a separate vessel, add and mix items 2 and 4.
 3. Add the binding solution in step 2 to step 1, and mix 

until a suitable mass is formed.
 4. Pass the wet mass through a 2.38 mm sieve, and dry 

the granules in a dehumidified room.
 5. Pass the dried granules through a 595 µm sieve into 

a blending vessel.
 6. Pass items 6 and 7 through a 250 µm sieve into a 

blender, and mix for 15 minutes.
 7. Prepare the paste with a portion of item 7 in hot water, 

and add to step 6. Mix until a proper mass is formed.
 8. Dry the granules at 50°C overnight, and pass the 

dried granules through a 595 µm sieve.
 9. Lubricate the two granules mixed together with 

items 8 to 13.
 10. Compress into 150 mg tablets, using 8 mm punches.
 11. Coat using HPMC coating. (See Appendix.)

SACCHARIN EFFERVESCENT TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

15.00 1 Saccharin sodium 15.00

10.00 2 Tartaric acid 10.00

14.00 3 Sodium bicarbonate 14.00

2.00 4 Kollidon® VA 64 2.00

2.00 5 PEG-6000 (powder) 2.00

mAnuFACturing direCtions

 1. Dry saccharin sodium and tartaric acid for 1 hour at 
100°C.

 2. Mix all components, pass through a 0.8 mm sieve, 
and press with low compressive force.

 3. Compress into 42 mg tablets, using 5 mm biplanar 
punches.

SACCHARIN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

37.50 1 Sodium cyclamate 37.50

17.00 2 Mannitol 17.00

6.35 3 Soda ash (light-milled 
powder, 58% Na2O)

6.35

3.75 4 Saccharin sodium 
(dehydrated powder)

3.75

1.40 5 Povidone (PVP K-29–32) 1.40

8.00 6 Purified water 8.00

11.00 7 Tartaric acid 11.00

0.80 8 Soda ash (light-milled 
powder, 58% Na2O)

0.80

1.00 9 Anhydrous sodium citrate 1.00

1.00 10 Sodium benzoate 1.00

0.20 11 PEG-8000 0.20

mAnuFACturing direCtions

 1. This product is hygroscopic and should be processed 
in a low-humidity area not exceeding 50% relative 
humidity at 24°C.

 2. Maintain at 35% to 40% relative humidity at 24°C if 
possible.

 3. If necessary, pass sodium cyclamate and mannitol (if 
used) through a FitzMill or similar type using a 420 
μm or similar screen, and then, load into a suitable 
mixer.

 4. To this mixture, add soda ash (item 3) and blend for 
30 minutes or until uniform.

 5. Dissolve povidone in 4 mL of warm purified water.
 6. Dissolve saccharin sodium in 3 mL of warm purified 

water.
 7. Add solutions from previous steps together plus suf-

ficient purified water.
 8. Mass with blended powders.
 9. Blend for 1 hour or until uniform.
 10. Pass the wet mass through a 4.76 mm or similar 

screen in an oscillating granulator, and spread onto 
trays.

 11. Oven dry at 50°C to 55°C for 16 to 24 hours using a 
full oven load of trays (LOD NMT 0.9%).

 12. Pass dried granulation through a 1.19 mm or simi-
lar screen in an oscillating granulator or through a 
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1.68 mm or similar screen using a comminuting mill 
(knives forward, slow speed).

 13. Lubricants must meet LOD/moisture content before 
proceeding.

 14. If lubricants fail, dry them at 80°C for 8 hours.
 15. Use 60°C for tartaric acid.
 16. Mill lubricants (except tartaric acid and granulated 

lactose, if used) through a 600 μm or similar screen 
in a comminuting mill (hammers forward, medium 
speed).

 17. Load dried granulation, coated tartaric acid, lactose 
(if used), and milled lubricants into a suitable mixer 
and blend for 30 to 40 minutes.

 18. Compress into 80 mg tablets, using 7/32 in. punches.

SACCHARIN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

15.00 1 Saccharin sodium 15.00

31.00 2 Ludipress® 31.00

2.00 3 Kollidon® CL 2.00

0.30 4 Magnesium stearate 0.30

2.00 5 PEG-6000 (powder) 2.00

2.00 6 Lutrol F 68 2.00

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with medium-compression force.

 2. Compress into 51 mg tablets (or 50 mg if items 5 and 
6 are omitted), using 5 mm punches.

SALBUTAMOL TABLETS (2 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

2.00 1 Salbutamol; use as 
salbutamol sulfate

2.40

80.00 2 Lactose monohydrate 80.00

33.60 3 Starch (maize) 33.60

3.30 4 Starch (maize) 3.30

0.10 5 FD&C Yellow No. 6 0.10

0.60 6 Magnesium stearate 0.60

— 7 Purified water 28.00

mAnuFACturing direCtions

Note: The binding solution is susceptible to microbial growth, 
so prepare the solution directly before use.

 1. Sift item 4 through a 250 μm sieve using a sifter.
 2. Manually make a homogeneous slurry of item 4 in 4 

g of cold item 7 (25–30°C) in a stainless steel con-
tainer. Check that it is free of lumps.

 3. Add item 5 and the slurry of the starch paste (from 
step 2) into 24 g of item 7, heated to 85°C, into a 
Giusti vessel. Stir until there is complete gelatiniza-
tion. Cool to 50°C.

 4. Sift items 1, 3, and 2 through a 630 μm sieve using a 
sifter. Collect in a stainless steel container.

 5. Load sieved powders in the mixer. Mix for 15 min-
utes at high speed.

 6. Add starch paste from step 4 to the mixer. Mix this 
for 10 minutes.

 7. Pass the wet mass through a FitzMill using sieve no. 
24205 at medium speed, knives forward.

 8. Spread the wet granules onto the trays. Load the trol-
leys into the oven. Dry the granules at 55°C for 10 
hours. Scoop the granules after 4 hours of drying, 
and then, put the upper trays to the down position 
and the down trays to the upper position for uniform 
drying. Check the moisture content—as a limit, 
there should not be more than 2.5%.

 9. Grind the dried granules through a 1 mm sieve using 
a granulator. Collect in a stainless steel drum, and 
load to the blender. Sift item 6 through a 250 μm 
sieve using a sifter. Collect in a polythene bag. Mix 
2 g of granules with this, and add to the blender. Mix 
this for 1 minute.

 10. Compress the granules. The weight of 10 tablets is 
1.20 g ± 3%; hardness is not less than 2 kPa.

SALBUTAMOL TABLETS (4 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

4.00 1 Salbutamol; use as 
salbutamol sulfate

4.80

80.00 2 Lactose monohydrate 80.00

31.28 3 Starch (maize) 31.28

3.30 4 Starch (maize) 3.30

0.02 5 Red FD&C No. 3 0.02

0.60 6 Magnesium stearate 0.60

— 7 Purified water 28.00

mAnuFACturing direCtions

See the manufacturing directions for the 2.0 mg strength.
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SCOPOLAMINE TABLETS

mAnuFACturing direCtions

 1. To 0.2 g of scopolamine hydrobromide, add 29.4 g 
of calcium hydrogenphosphate (anhydrous) in small 
portions and mix well in a mortar to form a triturate.

 2. Mix the triturate (29.6 g) well with fumaric acid (60 
g) and calcium stearate (0.4 g) in a polyethylene bag 
to form a mixed powder A.

 3. Mix 25 g of fumaric acid, 9.8 g of potassium hydro-
genphosphate (anhydrous), and 0.2 g of calcium stea-
rate in a polyethylene bag to make a mixed powder B.

 4. To 0.1 g of scopolamine hydrobromide, add 10 g of 
crystalline cellulose in small portions and mix well 
in a mortar to make a triturate.

 5. Mix this triturate (10.1 g) well with 24.7 g of lactose 
and 0.2 g of calcium stearate in a polyethylene bag to 
make a mixed powder C.

 6. Perform multilayer tableting on a single-punch 
machine equipped with a die (8 mm) and flat-faced 
punches: first, place 90 mg of the mixed powder A in 
the die and precompress lightly; place 35 mg of the 
mixed powder B on the first fill and lightly precom-
press; thereafter, place 35 mg of the mixed powder C 
on the second fill and compress with a total pressure 
of about 1.2 tons.

SELEGILINE TABLETS (5 MG)

Formulation: Selegiline HCI (BASF), 5 g; Ludipress®, 94 g; 
Magnesium stearate, 1 g.

mAnuFACturing direCtions

 1. Mix all components intensively, pass through a 
0.8 mm sieve, and press with low-compression force 
at 99 mg.

SELEGILINE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

5.00 1 Selegiline 5.00

94.00 2 Ludipress® 94.00

1.00 3 Magnesium stearate 1.00

mAnuFACturing direCtions

 1. Mix all components intensively, pass through a 0.8 
mm sieve, and press with low compressive force.

 2. Compress into 99 mg tablets, using 6 mm biplanar 
punches.

SERRATIOPEPTIDASE TABLETS (10 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Serratiopeptidase 10.00

228.00 2 Ludipress® 228.00

2.00 3 Magnesium stearate 2.00

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, mix 
intensively, and press with low-compaction force (6 
kN).

 2. Compress into 238 mg tablets, using 8 mm biplanar 
punches.

SERRATIOPEPTIDASE TABLETS (10 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Serratiopeptidase, 40% 
excess

14.00

70.00 2 Lactose monohydrate 70.00

50.00 3 Microcrystalline cellulose 
potassium

50.00

80.00 4 Starch (maize) 80.00

— 5 Isopropyl alcohol 100 mL

2.50 6 Magnesium stearate 2.50

5.00 7 Talc 5.00

mAnuFACturing direCtions

 1. Place items 2 to 4 in a suitable vessel. Mix these 
items for 5 minutes.

 2. Add item 5, and granulate the mass. Pass it through a 
2.38 mm sieve onto paper-lined trays.

 3. Dry the granules in a dehumidified area overnight.
 4. Pass the granules through an 18 mesh screen into a 

blending vessel.
 5. Add item 1 to step 4, and mix well.
 6. Sift items 6 and 7 through a 250 μm sieve, and add to 

step 5.
 7. Compress into 225 mg tablets, using 7 mm punches.
 8. Coat with HPMC organic coating. (See Appendix.)
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SERRATIOPEPTIDASE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Serratiopeptidase 10.00

228.00 2 Ludipress® 228.00

2.00 3 Magnesium stearate 2.00

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, mix 
intensively, and press with low compressive force 
(6 kN).

 2. Compress into 238 mg tablets, using 8 mm biplanar 
punches.

SERTRALINE HYDROCHLORIDE TABLETS 
(25 MG/50 MG/100 MG), ZOLOFT

Zoloft is supplied for oral administration as scored tablets 
containing sertraline hydrochloride equivalent to 25, 50, and 
100 mg and the following inactive ingredients: dibasic cal-
cium phosphate dihydrate, D&C Yellow No. 10 Aluminum 
Lake (in the 25 mg tablet), FD&C Blue No. 1 Aluminum Lake 
(in the 25 mg tablet), FD&C Red No. 40 Aluminum Lake (in 
the 25 mg tablet), FD&C Blue No. 2 Aluminum Lake (in the 
50 mg tablet), hydroxypropyl cellulose, hydroxypropyl meth-
ylcellulose, magnesium stearate, microcrystalline cellulose, 
polyethylene glycol, polysorbate 80, sodium starch glycolate, 
synthetic yellow iron oxide (in the 100 mg tablet), and tita-
nium dioxide.

SERTRALINE l-LACTATE OSMOTIC TABLET

mAnuFACturing direCtions

 1. Blend tablet cores comprising sertraline l-lactate 
(13.8 wt%), l-aspartic acid (11 wt%), calcium acetate 
(5 wt%), microcrystalline cellulose (29.5 wt%), and 
fructose (38.2 wt%), then run through a roller com-
pactor and mill.

 2. Blend this milled material with 2.5 wt% magnesium 
stearate to form the final blended material that is 
used to make tablets having a total weight of 470 mg 
on a conventional tablet press.

 3. Semipermeable asymmetric membrane coatings 
should comprise 10 wt% cellulose acetate 398–10, 
2.5 wt% polyethylene glycol 3350, 15 wt% water, 
and 72.5 wt% acetone.

 4. Spray coat the coating solution onto the tablets at a 
rate of 20 g/min until a 10 wt% coating level on the 
tablets has been achieved.

SERTRALINE HYDROCHLORIDE TABLETS (25 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

27.98 1 Sertraline hydrochloride 
equivalent to sertraline 
25.00 mg

27.98

52.52 2 Dibasic calcium phosphate 
dihydrate, DC grade

52.52

15.00 3 Microcrystalline cellulose 
(AvicelTM PH102)

15.00

3.00 4 Sodium starch glycolate 3.00

0.50 5 Hydroxypropyl cellulose 0.50

1.00 6 Magnesium stearate 1.00

2.00 7 Hypromellose 2.00

0.40 8 Polyethylene glycol 4000 0.40

0.20 9 Polysorbate 80 0.20

0.60 10 Titanium dioxide 0.60

0.20 11 D&C Yellow No. 10 
Aluminum Lake

0.20

0.30 12 FD&C Blue No. 1 
Aluminum Lake

0.30

— 13 Water, purified 30.00

mAnuFACturing direCtions

 1. Pass item 2 through 0.7 mm sieve, and place in a 
tumbler.

 2. Pass items 1, 4, and 5 through 0.5 mm sieve, and add 
to step 1.

 3. Pass item 3 through 0.7 mm sieve, and place in tum-
bler from step 1.

 4. Mix step 1 for 20 minutes using tumbler.
 5. Pass item 6 through 0.250 mm sieve and add to step 4.
 6. Mix step 5 for 2 minutes.
 7. Compress into 100 mg tablets, using a suitable punch 

(5.0 mm, round).
 8. Place item 13 in a stainless steel vessel. Add item 

7 slowly to the vortex while stirring. Stir till lumps 
dissolve. Homogenize for 5 minutes. Keep for 3 to 4 
hours for saturation of hypromellose.

 9. Add items 8 to 12 to step 8 with stirring. Stir for 10 
minutes. Homogenize for 5 minutes. Pass the coating 
dispersion through 180 mm sieve (if required).

 10. Load core tablets from step 7 in coating pan, and 
apply coating dispersion from step 9 to get 2.5% to 
3.0% weight gain.
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SERTRALINE HYDROCHLORIDE TABLETS (50 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

55.96 1 Sertraline hydrochloride 
equivalent to sertraline 
50.00 mg

55.96

105.04 2 Dibasic calcium phosphate 
dihydrate, DC grade

105.04

30.00 3 Microcrystalline cellulose 
(AvicelTM PH102)

30.00

6.00 4 Sodium starch glycolate 6.00

1.00 5 Hydroxypropyl cellulose 1.00

2.00 6 Magnesium stearate 2.00

4.00 7 Hypromellose 4.00

0.80 8 Polyethylene glycol 4000 0.80

0.30 9 Polysorbate 80 0.30

1.20 10 Titanium dioxide 1.20

0.40 11 FD&C Red No. 40 
Aluminum Lake

0.40

0.60 12 FD&C Blue No. 2 
Aluminum Lake

0.60

— 13 Water, purified 60.00

mAnuFACturing direCtions

 1. Pass item 2 through 0.7 mm sieve and place in a 
tumbler.

 2. Pass items 1, 4, and 5 through 0.5 mm sieve and add 
to step 1.

 3. Pass item 3 through 0.7 mm sieve and place in tum-
bler from step 1.

 4. Mix step 1 for 20 minutes using tumbler.
 5. Pass item 6 through 0.250 mm sieve and add to step 

4.
 6. Mix step 5 for 2 minutes.
 7. Compress into 200 mg tablets, using a suitable punch 

(6.5 mm × 10 mm, oblong).
 8. Place item 13 in a stainless steel vessel. Add item 

7 slowly to the vortex while stirring. Stir till lumps 
dissolve. Homogenize for 5 minutes. Keep for 3 to 4 
hours for saturation of hypromellose.

 9. Add items 8 to 12 to step 8 with stirring. Stir for 10 
minutes. Homogenize for 5 minutes. Pass the coating 
dispersion through 180 mm sieve (if required).

 10. Load core tablets from step 7 in coating pan, and 
apply coating dispersion from step 9 to get 2.5% to 
3.0% weight gain.

SERTRALINE HYDROCHLORIDE 
TABLETS (100 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

111.92 1 Sertraline hydrochloride 
equivalent to sertraline 
100.00 mg

111.92

110.08 2 Dibasic calcium phosphate 
dihydrate, DC grade

110.08

60.00 3 Microcrystalline cellulose 
(AvicelTM PH102)

60.00

12.00 4 Sodium starch glycolate 12.00

2.00 5 Hydroxypropyl cellulose 2.00

4.00 6 Magnesium stearate 4.00

6.00 7 Hypromellose 6.00

1.20 8 Polyethylene glycol 4000 1.20

0.40 9 Polysorbate 80 0.40

1.80 10 Titanium dioxide 1.80

0.20 11 Yellow iron oxide 0.20

— 12 Water, purified 90.00

mAnuFACturing direCtions

 1. Pass item 2 through 0.7 mm sieve and place in a 
tumbler.

 2. Pass items 1, 4, and 5 through 0.5 mm sieve and add 
to step 1.

 3. Pass item 3 through 0.7 mm sieve and place in tum-
bler from step 1.

 4. Mix step 1 for 20 minutes using tumbler.
 5. Pass item 6 through 0.250 mm sieve and add to step 4.
 6. Mix step 5 for 2 minutes.
 7. Compress into 300 mg tablets, using a suitable punch 

(10 mm, round).
 8. Place item 12 in a stainless steel vessel. Add item 

7 slowly to the vortex while stirring. Stir till lumps 
dissolve. Homogenize for 5 minutes. Keep for 3 to 4 
hours for saturation of hypromellose.

 9. Add items 8 to item 11 to step 8 with stirring. Stir 
for 10 minutes. Homogenize for 5 minutes. Pass 
the coating dispersion through 180 mm sieve (if 
required).

 10. Load core tablets from step 7 in coating pan and 
apply coating dispersion from step 9 to get 2.5% to 
3.0% weight gain.

SILDENAFIL TABLETS (25 MG/50 
MG/100 MG), VIAGRA

Viagra is formulated as blue, film-coated, rounded-diamond-
shaped tablets equivalent to 25, 50, and 100 mg of sildenafil 
for oral administration. In addition to the active ingredient, 
sildenafil citrate, each tablet contains the following inactive 
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ingredients: microcrystalline cellulose, anhydrous dibasic 
calcium phosphate, croscarmellose sodium, magnesium stea-
rate, hydroxypropyl methylcellulose, titanium dioxide, lac-
tose, triacetin, and FD&C Blue No. 2 Aluminum Lake.

SILDENAFIL CITRATE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

50.00 1 Sildenafil; use sildenafil 
citrate

70.50

100.00 2 AvicelTM PH 102 100.00

131.00 3 Dibasic calcium phosphate 
anhydrous

131.00

9.00 4 Ac-Di-Sol 9.00

1.00 5 Aerosil 200 1.00

1.50 6 Magnesium stearate 3.50

mAnuFACturing direCtions

 1. Place items 1 and 2 in a suitable blender or plastic 
bag after sifting through a 500 μm sieve. Mix them 
for 5 minutes.

 2. Add item 3 to step 1 after sifting through a 500 μm 
sieve. Mix for 5 minutes.

 3. Add items 4 to 6 after sifting them through a 500 μm 
sieve (item 6 through a 250 μm sieve). Blend this for 
1 minute.

 4. Compress into 315 mg tablets, using diamond-shaped 
13.2 × 8.2 mm punches.

 5. Coat using an HPMC coating. (See Appendix). Use 
dispersed blue E, 1321.4 mg/tablet, to match the 
color of Viagra. Following is a proposed formulation 
of coating solution:

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

4.00 1 Hypromellose 4.00

0.80 2 Triacetin 0.80

1.22 3 Talc 1.22

2.60 4 Titanium dioxide 2.60

0.46 5 Lactose monohydrate 0.46

1.41 6 Dispersed blue E112 1.41

0.40 7 Opadry® OY-LS 29019 
clear

0.40

QS 8 Water, purified QS

SILIMARIN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

35.50 1 Silimarin 35.50

410.50 2 Ludipress® 410.50

4.50 3 Magnesium stearate 4.50

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with low compressive force (about 10 kN).

 2. Compress into 458 mg tablets, using 12 mm biplanar 
punches.

SILIMARIN TABLETS (35 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

35.00 1 Silimarin 35.50

410.50 2 Ludipress® 410.50

4.50 3 Magnesium stearate 4.50

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with low-compression force (about 10 kN).

 2. Compress into 458 mg tablets, using 12 mm biplanar 
punches.

SIMETHICONE AND MAGNESIUM 
CARBONATE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

16.00 1 Dextrose Monohydrate, USP 
25.0 kg

16.00

0.16 2 D&C Yellow No. 10 D&C 
Lake 250 g

0.16

0.06 3 FD&C Blue No. 1 Lake 
90.0 g

0.06

80.00 4 Simethicone Pwd GS (30%) 
417 kg

266.40

64.00 5 Magnesium carbonate 100 kg 64.00,

128.00 6 Microcrystalline cellulose 
200 kg

128.00

175.68 7 Dextrates 275 kg 175.68

5.00 8 Stearic acid 8.00 kg 5.00
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mAnuFACturing direCtions

 1. Process simethicone mix by preblending magnesium 
carbonate and simethicone powder GS 30% in a 
V-blender.

 2. Dry granulate this preblended mix and place in a 
V-shell blender.

 3. Add dextrates and microcrystalline cellulose to the 
preblended mix in the V-shell blender, and blend the 
preblended mix, dextrates, and microcrystalline cel-
lulose for approximately 10 minutes.

 4. Combine FD&C Blue No. 1 Lake, D&C Yellow No. 
10 Lake, and dextrose in a drum roller, dry granu-
late, and then place in the V-shell blender with the 
preblended mix, dextrates, and microcrystalline 
cellulose.

 5. Dry granulate an additional amount of dextrose in 
the same granulator that the colorants are granulated 
in, for the purpose of rinsing the granulator after the 
dry granulation of the colorants.

 6. Also add this amount of dextrose to the V-shell 
blender.

 7. Pass an amount of stearic acid through a 30 mesh 
screen and add to the V-shell blender.

 8. Blend the preblended mix, dextrates, microcrystal-
line cellulose, colorants, dextrose, and stearic acid in 
the V-shell blender for 3 minutes.

 9. Measure a sample of the V-shell blender mix to test 
blend uniformity.

 10. Upon meeting satisfactory blend uniformity require-
ments, transfer the simethicone layer mix to tote bins 
and then compress into 650 mg tablets.

SIMETHICONE CHEWABLE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

70.00 1 Simethicone dry powder 
25%

280.00

158.00 2 Sucrose, powder 158.00

7.00 3 Kollidon® 90F 7.00

3.50 4 Kollidon® 90F 3.50

QS 5 Isopropanol QS

2.80 6 Aerosil® 200 2.80

mAnuFACturing direCtions

 1. Granulate mixture of items 1 to 3 with solution of 
items 4 and 5, dry, pass through a 0.8 mm sieve, add 
item 6, mix thoroughly, and press with high com-
pressive force.

 2. Compress into 442 mg tablets, using 12 mm biplanar 
punches.

SIMETHICONE CHEWABLE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

80.00 1 Simethicone (Wacker 
silicon oil, S184)

80.00

400.00 2 Sorbitol (crystalline) 400.00

20.00 3 Aerosil® 200 20.00

390.00 4 Ludipress® 390.00

2.00 5 Menthol (powder) 2.00

8.00 6 Magnesium stearate 8.00

mAnuFACturing direCtions

 1. Mix items 2 and 3 with item 1, pass through a 0.8 
mm sieve, add mixture of items 4 to 6, mix thor-
oughly, pass again through a 0.8 mm sieve, and press 
with high compressive force.

 2. Compress into 870 mg tablets, using 16 mm biplanar 
punches.

SIMETHICONE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

70.00 1 Simethicone 70.00

71.40 2 Microcrystalline cellulose 71.40

71.40 3 Magnesium hydroxide 71.40

265.00 4 Mannitol 265.00

100.00 5 Lactose 100.00

395.10 6 Granular sugar 395.10

0.70 7 Menthol 0.70

10.00 8 Fumed silica 10.00

5.00 9 Fumed silica 5.00

10.00 10 Magnesium stearate 10.00

mAnuFACturing direCtions

 1. Blend item 2 and item 3 in a V-blender for 10 minutes.
 2. Transfer to planetary mixer.
 3. Slowly add weighted amount of item 1 to the mix, 

and mix slowly using a “B” flat beater blade; after 
thorough mixing, pass through a 20 mesh screen.

 4. Add the balance of the ingredients, mix, and 
compress.
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SIMVASTATIN FAST-MELT TABLET

mAnuFACturing direCtions

 1. Mix simvastatin 15%, sodium bicarbonate 25%, 
citric acid anhydrous 25%, xylitol 12%, microcrys-
talline cellulose 15%, anhydrous lactose 6%, and 
Crodesta F160 2%.

 2. Dry these ingredients at elevated temperature in the 
presence of a desiccant to significantly reduce the 
moisture content of each material.

 3. Blend for 10 minutes, and extrude in a hot melt 
extruder at 70°C to 100°C to soften and melt the ther-
mal binders (sucrose stearate and xylitol) and to form 
granules containing the effervescent ingredients.

 4. Mix SV-EGF (30–80 mesh), 45%; AvicelTM PH113, 
31%; Mannogen 3215, 15%; L-HPC LH-11, 5%; 
aspartame, 3%; redberry flavor, 0.25%; natural 
orange powder, 0.15%; magnesium stearate, 0.5%; 
and fumed silicon dioxide, 0.1%.

 5. Blend for 5 minutes prior to compression.
 6. Compress simvastatin tablets to a hardness of 

approximately 1 to 5 kPa (depending upon the dose 
of the drug), and tablets should disintegrate in water 
in approximately 15 to 35 seconds.

SIMVASTATIN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Simvastatin with excess 10.10

55.23 2 Lactose monohydrate 55.23

15.00 3 Pregelatinized starch 
(Starch 1500)

15.00

0.02 4 Butylated hydroxyanisole 0.02

2.50 5 Ascorbic acid 2.50

1.25 6 Citric acid 1.25

15.00 7 Microcrystalline cellulose 
(AvicelTM PH 102)

15.00

0.60 8 Magnesium stearate 0.60

0.30 9 Colloidal silicon dioxide 
(Aerosil® 200)

0.30

— 10 Purified water 12.00

— 11 Absolute alcohol (ethanol, 
dehydrated alcohol)

5.00

mAnuFACturing direCtions

Note: Avoid overmixing lubricants, or hardness may be 
reduced.

 1. Preparation of granulating solution
 a. Make a clear solution of item 4 in item 11 by 

slow stirring.

 b. Dissolve items 5 and 6 in item 10 under slow stir-
ring by a stirrer.

 2. Dry powder mixing: Sift items 1, 2, and 3 through a 
stainless steel 500 μm sieve in a sifter. Load into the 
mixer, and mix for 3 minutes at low speed.

 3. Kneading
 a. Add a binding solution, 25 to 31 g/min, to the dry 

powders while mixing at low speed. After the 
addition is over, scrape the sides and blades. Mix 
further for 2 minutes using a mixer and chopper 
at low speed. Scrape sides and blades. Check for 
the end point of granulation. (End point of the 
granulation is the point when the wet mass con-
sists of few or no lumps of granule.)

 b. If required, add purified water. Record the extra 
quantity of purified water added. Unload the wet 
granules onto stainless steel trays for drying.

 4. Drying
 a. Dry the wet granules in an oven at 55°C for 6 

hours. After 3 hours of drying, scrape the semid-
ried granules to break the lumps for uniform 
drying.

 b. Check the LOD, with a limit of 1.0% to 1.5%.
 c. If required, dry further at 55°C for 1 hour. Check 

the LOD. Transfer the dried granules in a stain-
less steel drum.

 5. Grinding: Grind the dried granules through a 1.25 
mm sieve. Collect in a polyethylene bag.

 6. Lubrication
 a. Sift items 7 and 9 through a 500 μm sieve, and 

add this to the double polyethylene bag used in 
step 5a. Mix manually for 1 minute.

 b. Sift item 8 through a 500 μm sieve. Add 6 to 12 g 
granules from bulk (step 5). Mix in a polythene 
bag for 1 minute. Add this mixture to the poly-
ethylene bag in step 5. Mix manually for 30 sec-
onds. Add the two loads in the polyethylene bag, 
and mix manually for 15 seconds.

 c. Unload into stainless steel drums.
 7. Compression: Compress the granules using a rotary 

tableting machine. The dimension should be 8.5 
mm × 5 mm oval punches; 100 mg per tablet should 
be compressed.

 8. Coating: Coat the tablets using an HPMC coating. 
(See Appendix.)
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SIMVASTATIN TABLETS (20 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

20.00 1 Simvastatin 20.200

110.460 2 Lactose monohydrate 110.460

30.000 3 Pregelatinized starch 
(Starch 1500)

30.000

0.040 4 Butylated hydroxyanisole 0.040

5.000 5 Ascorbic acid 5.000

2.500 6 Citric acid 2.500

30.000 7 Microcrystalline cellulose 
(AvicelTM PH 102)

30.000

1.200 8 Magnesium stearate 1.200

0.600 9 Colloidal silicon dioxide 
(Aerosil® 200)

0.600

— 10 Purified water 24.000

— 11 Absolute alcohol (ethanol, 
dehydrated alcohol)

10.000

SIMVASTATIN TABLETS (10 MG), ZOCOR®

Zocor® tablets for oral administration contain 5, 10, 20, 40, or 
80 mg of simvastatin and the following inactive ingredients: 
cellulose, hydroxypropyl cellulose, hydroxypropyl methylcel-
lulose, iron oxides, lactose, magnesium stearate, starch, talc, 
titanium dioxide, and other ingredients. Butylated hydroxy-
anisole is added as a preservative.

SODIUM FLUORIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

0.50 1 Sodium fluoride with 
excess

0.55

56.25 2 Sorbitol, crystalline 56.25

56.25 3 Dicalcium phosphate 56.25

2.20 4 Kollidon® VA 64 2.20

0.50 5 Magnesium stearate 0.50

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with high compressive force.

 2. Compress into 116 mg tablets, using 6 mm biplanar 
punches.

 3. If the content uniformity is not sufficient, a premix 
of sodium fluoride and sorbitol or dicalcium phos-
phate should be prepared separately before mixing 
with the rest of the excipients.

SODIUM FLUORIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

1.30 1 Sodium fluoride 1.30

76.70 2 Ludipress® 76.70

0.40 3 Magnesium stearate 0.40

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with low compressive force.

 2. Compress into 78 mg tablets, using 5 mm biplanar 
punches.

 3. If the content uniformity does not meet the require-
ments, prepare a premix of the active ingredient with 
a small part of Ludipress® or with lactose monohy-
drate before mixing with the other components of 
the formulation.

SOTALOL HYDROCHLORIDE TABLETS (500 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

500.00 1 Sotalol hydrochloride 500.00

100.00 2 Microcrystalline cellulose 
or lactose anhydrous

100.00

80.00 3 Starch, maize 80.00

30.00 4 Sodium starch glycolate 30.00

4.00 5 Magnesium stearate 4.00

4.00 6 Silicon dioxide colloidal 4.00

QS 7 Dyes QS

— 8 Water, purified QS

mAnuFACturing direCtions

 1. Place items 1 to 3 in a granulating bowl, and mix 
for 20 minutes. (Note: For item 2, a choice of using 
cellulose or lactose, or a combination thereof, is 
available.)

 2. Add a sufficient quantity of item 8 to form a wet 
mass.

 3. Pass the wet mass in step 2 through an 8 mesh onto 
paper-lined trays. Dry at 60°C for 12 hours to achieve 
an LOD of less than 5%.

 4. Pass the dried granules through a 16 or 20 mesh 
screen, and transfer to a blending vessel.

 5. Add items 4 to 7, and blend for 5 minutes.
 6. Compress an appropriate amount in a suitable punch.
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SPIRAMYCIN DISPERSIBLE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

750.00 1 Spiramycin base 750.00

45.00 2 Crospovidone 45.00

85.00 3 Croscarmellose sodium 85.00

7.50 4 Polysorbate 7.50

762.50 5 Microcrystalline cellulose 762.50

160.00 6 Aspartame 160.00

80.00 7 Saccharin sodium 80.00

80.00 8 Mint flavor 80.00

10.00 9 Colloidal silica 10.00

20.00 10 Magnesium stearate 20.00

SPIRONOLACTONE TABLETS (25 
MG/50 MG/100 MG), ALDACTONE

Aldactone oral tablets contain 25, 50, or 100 mg of spironolac-
tone. Inactive ingredients include calcium sulfate, cornstarch, 
flavor, hydroxypropyl methylcellulose, iron oxide, magnesium 
stearate, polyethylene glycol, povidone, and titanium dioxide.

SPIRONOLACTONE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

25.00 1 Spironolactone 25.00

175.00 2 Ludipress® 175.00

1.50 3 Magnesium stearate 1.50

mAnuFACturing direCtions

 1. Mix all components.
 2. Pass the mixture through a sieve, and press with 

medium-compression force.
 3. Compress into 197 mg tablets, using 8 mm biplanar 

punches.

SPIRULINA EXTRACT CHEWABLE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

250.00 1 Spirulina extract (powder) 250.00

245.00 2 Ludipress® 245.00

25.00 3 PEG-6000 (powder) 25.00

5.00 4 Aerosil® 200 5.00

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with medium compressive force.

 2. Compress into 495 mg tablets, using 12 mm biplanar 
punches.

SUCRALFATE AND SODIUM ALGINATE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

500.00 1 Sucralfate 500.00

20.00 2 Sodium alginate 20.00

70.00 3 Cornstarch 70.00

20.00 4 Kollidon® 30 20.00

— 5 Ethanol (95%) 80.00 mL

30.00 6 Kollidon® CL 30.00

3.00 7 Magnesium stearate 3.00

mAnuFACturing direCtions

 1. Granulate mixture of items 1 to 3 with solution of 
items 4 and 5, pass through a sieve, mix the dry gran-
ules with items 6 and 7, and press with low compres-
sive force.

 2. Compress into 660 mg tablets, using 12 mm biplanar 
punches.

SULFADIMIDINE TABLETS (500 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

500.00 1 Sulfadimidine 500.00

100.00 2 Lactose monohydrate 100.00

15.00 3 Kollidon® 30 15.00

— 4 Water, purified, ca 200.00

25.00 5 Kollidon® CL 25.00

2.40 6 Talc 2.40

0.30 7 Aerosil® 200 0.30

0.30 8 Calcium arachinate 0.30

mAnuFACturing direCtions

 1. Granulate the mixture of items 1 and 2 with the solu-
tion of items 3 and 4. Dry, pass through a 0.8 mm 
sieve, mix with items 5 to 8, and press.

 2. Compress into 610 mg tablets, using 12 mm biplanar 
punches.
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SULFAMETHOXAZOLE AND TRIMETHOPRIM 
TABLETS (400 MG/80 MG; 800 
MG/160 MG; 100 MG/20 MG)

Each double strength (DS) tablet contains 160 mg of trim-
ethoprim and 800 mg of sulfamethoxazole plus magnesium 
stearate, pregelatinized starch, and sodium starch glycolate. 
Each tablet contains 80 mg of trimethoprim and 400 mg of 
sulfamethoxazole, plus magnesium stearate, pregelatinized 
starch, sodium starch glycolate, FD&C Blue No. 1 lake, 
FD&C Yellow No. 6 lake, and D&C Yellow No. 10 lake. Each 
teaspoonful (5 mL) of the pediatric suspension or suspension 
contains 40 mg of trimethoprim and 200 mg of sulfamethoxa-
zole in a vehicle containing 0.3% alcohol, edetate disodium, 
glycerin, microcrystalline cellulose, parabens (methyl and 
propyl), polysorbate 80, saccharin sodium, simethicone, sor-
bitol, sucrose, FD&C Yellow No. 6, FD&C Red No. 40, fla-
vors, and water.

SULFAMETHOXAZOLE AND 
TRIMETHOPRIM TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

800.00 1 Sulfamethoxazole 800.00

160.00 2 Trimethoprim 160.00

70.00 3 Starch (corn) 70.00

5.00 4 Alginic acid 5.00

— 5 Water, purified, ca 320.00 mL

5.00 6 Magnesium stearate 5.00

mAnuFACturing direCtions

 1. Granulation
 a. Pass the following ingredients through a 595 μm 

aperture screen: sulfamethoxazole, trimethoprim, 
and starch (corn), and load into a suitable blender. 
Blend for approximately 20 minutes.

 b. Add and dissolve alginic acid (60°C) and puri-
fied water. Cool the solution to 35°C.

 c. Add the solution from step 1b to blended pow-
ders, and blend until a suitable granulating mass 
is obtained. Add more purified water if needed.

 d. Pass the granulating mass through a 2.38 mm 
aperture screen.

 e. Oven dry the wet granules at 45°C for 16 hours 
until the LOD is not more than 0.9% (105°C for 
1 hour).

 2. Lubrication
 a. Pass the dried granulate through a 1.2 mm aper-

ture screen on an oscillating granulator, and load 
into a suitable blender.

 b. Add magnesium stearate, and mix well for 
approximately 10 minutes.

 3. Compression
 a. Compress using a 19 mm caplet punch. The 

weight of 10 tablets is 10.4 g; the thickness is 
7.4 to 8.2 mm; and the hardness is 14 to 22 kPa 
units.

 b. For 400/80 tablets, use an 11.5 mm diameter flat, 
beveled edge punch. The weight of 10 tablets is 
5.20 g; the thickness is 4.2 to 4.6 mm; and the 
hardness is 13 to 24 kPa.

 c. For 100/20 tablets, use 7.5 mm diameter beveled 
edge punch. The weight of 10 tablets is 1.2 g; the 
thickness is 2.4 to 2.7 mm; and the hardness is 6 
to 12 kPa.

SULFAMETHOXAZOLE AND TRIMETHOPRIM 
TABLETS (400 MG/80 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

400.00 1 Sulfamethoxazole 400.00

80.00 2 Trimethoprim 80.00

15.00 3 Kollidon® 30 15.00

— 4 Isopropyl alcohol QS

24.00 5 Kollidon® CL 24.00

2.00 6 Talc 2.00

8.00 7 Magnesium stearate 8.00

mAnuFACturing direCtions

 1. Granulate a mixture of items 1 and 2 with a solution 
of items 3 and 4. Pass this through a 0.8 mm sieve, 
dry, add items 5 to 7, and press with low-compres-
sion force.

 2. Compress into 546 mg tablets, using 12 mm biplanar 
punches.

SULFAMETHOXAZOLE AND TRIMETHOPRIM 
TABLETS (800 MG/160 MG; 400 MG/80 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1,000 Tablets 

(kg)

800.00 1 Sulfamethoxazole 800.00

160.00 2 Trimethoprim 160.00

20.00 3 Povidone K30 20.00

24.20 4 Primojel® (sodium 
carboxymethyl starch)

24.20

5.00 5 Magnesium stearate 5.00

0.20 6 Dioctyl sodium 
sulfosuccinate

0.20
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mAnuFACturing direCtions

 1. First, prepare the PVP solution sufficient for this 
batch divided into four lots.

 2. In a suitable stainless steel container, take 30 kg of 
deionized water, heat it to 70°C, and add to it while 
stirring item 4 gradually.

 3. After complete dissolution, continue to stir, and add 
140 kg of deionized water, item 3. Stir until com-
pletely dissolved.

 4. Let stand overnight.
 5. In a separate container, take one-fourth of items 1 

and 2, and mix. Then add, in small portions, the PVP 
solution made in step 1, 45.1 kg each, until a moist 
mass with granular lumps is obtained. Pass the gran-
ules through a centrifugal granulator using a 10 mm 
sieve.

 6. Spread the granules on trays, and dry at 60°C for 28 
hours. The relative humidity should be 15% to 20%.

 7. Pass the granules through an oscillating granulator 
with 2 mm perforations at a rate of 2 to 2.5 kg/min.

 8. Place the granules in a V-type blender from each of 
the four lots, mix for 5 minutes, and transfer to a 
drum. Then, add item 5 and the balance of Primojel® 
(12.1 kg). Mix in a tumble mixer for 10 minutes.

 9. Place the mixture in a V-blender, and mix for 1 hour. 
The relative humidity should be 20% to 25%.

 10. Compress at 4 to 5 ton pressure. The weight of one 
tablet is 1.010 mg. This is the formula for a double-
strength tablet. Adjust quantities and fill weight for 
400/80 strength.

SULFAMETHOXAZOLE AND TRIMETHOPRIM 
TABLETS, DISPERSIBLE (800 MG/160 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

800.00 1 Sulfamethoxazole powder 800.00

160.00 2 Trimethoprim micronized 160.00

80.00 3 Starch (maize) 90.00

3.00 4 Sodium lauryl sulfate 3.00

15.00 5 Gelatin 15.00

25.00 6 Starch (maize) 25.00

8.00 7 Magnesium stearate 8.00

9.00 8 Guar gum 9.00

— 9 Purified water 300.00

mAnuFACturing direCtions

Note: The binding solution is liable to microbiological growth, 
so prepare the solution fresh, before the granulation process.

 1. Preparation of starch paste: Manually make a slurry 
of item 6 in 40 g of item 9 (40°C). Then, add 110 g 
of item 9 into the vessel, and heat to 80°C. Add the 
slurry of item 6 to it, and mix until it swells and is 
translucent.

 2. Add item 5 slowly to 150 g of item 9 (70°C) using a 
stirrer. Avoid lumps and excessive foam formation. 
Add the gelatin solution to the starch paste in step 1, 
and mix for 10 minutes.

 3. Dry powder mixing: Load items 1, 2, 3, and 4 in the 
mixer. Mix and chop at high speed for 6 minutes.

 4. Wet massing: Add starch paste from step 2 to the dry 
powders in the mixer, while mixing and chopping at 
low speed. When the addition is over, mix further 
for 5 minutes or until a satisfactory mass is obtained. 
Note: Avoid lumps or a ball formation that is too big.

 5. Drying
 a. Dry the granules in a fluid-bed dryer at 55°C for 

1 hour.
 b. Check the moisture content. The limit is 1% to 

1.5%. Note: Moisture control is a very impor-
tant step. It affects the microbial quality of this 
product.

 6. Grinding: Grind the dried granules through a 1.5 mm 
sieve first, and then through a 1.25 mm sieve fitted on 
a dry granulator. Collect the granules in a stainless 
steel drum. Load the granules to the blender.

 7. Lubrication
 a. Mix items 7 and 8 in a polythene bag. Pass 

the mix through a 250 μm sieve using a sifter. 
Collect in a polythene bag. Add 10 g granules 
from step 6. Mix for 1 to 2 minutes, add to the 
blender, and mix for 2 minutes.

 b. Unload into stainless steel drums.
 8. Compression: Compress the granules using a rotary 

tableting machine with 19 × 8.8 mm oblong punches. 
Each tablet will be 1100 mg.

SULFATHIAZOLE TABLETS (250 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

250.00 1 Sulfathiazole 250.00

237.00 2 Lactose monohydrate or 
dicalcium phosphate

237.00

12.00 3 Kollidon® 30 12.00

— 4 Water, purified QS

12.00 5 Kollidon® CL 12.00

2.00 6 Magnesium stearate 2.00
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mAnuFACturing direCtions

 1. Granulate a mixture of items 1 to 3 with item 4, pass 
through a 0.8 mm sieve, dry, add items 5 and 6, and 
press with low-compression force.

 2. Compress into 504 mg tablets (512 mg if using dical-
cium phosphate), using 12 mm biplanar punches.

SUMATRIPTAN SUCCINATE FAST-MELT TABLETS

mAnuFACturing direCtions

 1. Mix sumatriptan succinate 15%, sodium bicarbon-
ate 27%, citric acid anhydrous 26%, microcrystalline 
cellulose 11%, anhydrous lactose 9%, xylitol 10%, 
and sucrose stearate 2%.

 2. These ingredients are dried at elevated temperatures 
to significantly reduce the moisture content of the 
materials.

 3. Blend for approximately 10 minutes, and extrude in 
a hot melt extruder at 70°C to 100°C to soften and 
melt the thermal binders (sucrose stearate and xyli-
tol) and to form granules containing the effervescent 
ingredients.

 4. Mix SS-EGF (30–60 mesh) 50%, microcrystalline 
cellulose 31%, mannitol 10%, L-HPC LH-11 5%, 
aspartame 3%, redberry flavor 0.3%, natural orange 
powder 0.1%, magnesium stearate 0.5%, and fumed 
silicon dioxide 0.1%.

 5. Screen and blend for 5 minutes prior to compression.
 6. Sumatriptan succinate tablets are then compressed 

to a hardness of approximately 1 to 5 kPa (depending 
upon the dose of the active), and tablets disintegrate 
in water in approximately 15 to 35 seconds.

SUMATRIPTAN SUCCINATE TABLETS 
(25 MG/50 MG), IMITREX

Each Imitrex tablet for oral administration contains 35 or 70 
mg of sumatriptan succinate equivalent to 25 or 50 mg of 
sumatriptan, respectively. Each tablet also contains the inac-
tive ingredients croscarmellose sodium, lactose, magnesium 
stearate, microcrystalline cellulose, and titanium dioxide dye.

SUMATRIPTAN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

140.00 1 Sumatriptana 140.00

154.00 2 Lactose monohydrate 154.00

17.00 3 Microcrystalline cellulose 17.00

3.30 4 Sodium croscarmellose 3.30

1.70 5 Magnesium stearate 1.70

— 6 Water, purified, ca 12.50 mL

a For 25 mg strength, use 35 mg of sumatriptan succinate.

mAnuFACturing direCtions

 1. Sift items 1 and 2 through a 0.6 mm mesh sieve 
screen into a fluid-bed granulator.

 2. Granulate by spraying item 6 with an inlet tempera-
ture of 75°C; allow granules to dry.

 3. Pass granules through a granulator fitted with a 0.8 
mm mesh screen.

 4. Transfer granules to a blender, add item 5, and mix 
for 5 minutes.

 5. Compress about 320 mg in a suitable punch.

TAMOXIFEN TABLETS (10 
MG/20 MG), NOLVADEX

Nolvadex tablets are available as follows. 10 mg tablets: each 
10 mg tablet contains 15.2 mg of tamoxifen citrate, which is 
equivalent to 10 mg of tamoxifen; 20 mg tablets: each 20 mg 
tablet contains 30.4 mg of tamoxifen citrate, which is equiva-
lent to 20 mg of tamoxifen. The inactive ingredients are car-
boxymethyl cellulose calcium, magnesium stearate, mannitol, 
and starch.

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Tamoxifen; use tamoxifen 
citrate

15.30

114.50 2 Lactose monohydrate 114.50

38.00 3 Starch (maize) 38.00

3.50 4 PVP K30 3.50

0.75 5 Magnesium stearate 0.75

3.00 6 Ac-Di-Sol 3.00

— 7 Water, purified, ca 30 mL

mAnuFACturing direCtions

 1. After sifting items 1 to 3 through a 500 μm sieve, 
place in a suitable mixer. Mix this for 5 minutes at 
low speed.

 2. In a separate vessel, add and dissolve item 4 in item 
7 at a slow speed.

 3. Add step 2 into step 1, and knead and mix for 5 min-
utes, and then again, long enough to achieve a suit-
able wet mass.

 4. Dry the wet mass on trays at 55°C for 5 hours to an 
LOD of not more than 1 to 1.5%. If required, dry for 
another hour.

 5. Pass the dried granules through a 1.25 mm sieve, and 
transfer to a blender.

 6. Add items 5 and 6 (sifted through a 500 μm sieve) to 
step 5, and blend for 1 minute.

 7. Compress into 175 mg tablets, using 8 mm round, 
plain concave punches. For 20 mg tablets, use appro-
priate fill weight in 10 mm punches.



430 Handbook of Pharmaceutical Manufacturing Formulations, 3e: Volume 1 

TAMSULOSIN HYDROCHLORIDE 
BUCCAL TABLETS

direCtions

 1. Dissolve 80 g of tamsulosin hydrochloride and 80 g 
of hydroxypropyl methylcellulose (TC5E) in a mix-
ture of 304 g purified water and 2736 g methanol.

 2. Introduce 4000 g of Celphere 102 (mean particle 
diameter of approximately 127; particle diameter 
of approximately 50 to approximately 150 μm) to a 
fluidized-bed granulator and coat with this solution 
by the side spraying method (spraying liquid volume 
100 g/min, spraying air pressure 4 kg/cm2, product 
temperature 40°C, inlet temperature 80°C) to obtain 
tamsulosin hydrochloride particles.

 3. Separately, dissolve 533 g of ethyl cellulose and 187 g 
of hydroxypropyl methylcellulose (TC5E) in a mix-
ture of 698 g purified water and 22,582 g methanol.

 4. Introduce tamsulosin hydrochloride (4000 g) par-
ticles to a fluidized-bed granulator and coat with this 
solution by side spraying (spraying liquid volume of 
40 g/min, spraying air pressure of 4 kg/cm2, product 
temperature of 50°C, inlet temperature of 60°C) to 
obtain sustained-release fine particles.

 5. Introduce these sustained-release fine particles 
(4000 g) to a fluidized-bed granulator and coat 
with a mixture of 2000 g of Aquacoat, 4000 g of 
Eudragit® L30D55, 667 g of Eudragit® NE30D, and 
6667 g of purified water (spraying liquid volume of 
40 g/min, spraying air pressure of 4 kg/cm2, product 
temperature of 40°C, inlet temperature of 60°C) to 
obtain enteric sustained-release fine particles.

 6. Then, granulate 368 g of these enteric sustained-
release fine particles, 2560 g mannitol, and 640 g 
lactose (spraying liquid volume 200 g/min, spraying 
air pressure of 1.5 kg/cm2, product temperature of 
29°C, inlet temperature of 80°C, spraying cycle of 
10 seconds spraying to 30 seconds drying) with an 
aqueous 40% w/w solution containing 400 g malt-
ose in a fluidized-bed granulator to obtain the final 
composition.

 7. After further mixing 32 g calcium stearate with the 
composition that is obtained, make 200 mg tablets 
containing 0.2 mg tamsulosin hydrochloride per tab-
let under a tableting pressure of 100 kg/punch and an 
initial hardness of 1.0 kPa using a rotary tableting 
machine.

 8. Next, subject these tablets for 18 hours to heating and 
humidifying at 25°C/75% RH using a thermostatic 
chamber at constant humidity.

 9. Then, dry for 3 hours at 30°C and 40% RH. The tab-
lets that are obtained should show a hardness of 5.9 
kPa (n = 5), friability of 0.8% (100 rounds), and dis-
integration time in the buccal cavity of 20 seconds.

TANNIN–CROSPOVIDONE COMPLEX TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

55.00 1 Tannic acid 55.00

230.00 2 Water 230.00

230.00 3 Kollidon® CL 230.00

33.00 4 AvicelTM PH101 33.00

2.60 5 Talc 2.60

0.30 6 Aerosil® 200 0.30

0.30 7 Calcium arachinate 0.30

mAnuFACturing direCtions

 1. Prepare solution of items 1 and 2, suspend item 3, and fil-
ter the formed insoluble tannin–crospovidone complex.

 2. Wash with water until the water is clear, pass the sol-
ids through a 0.8 mm sieve, and dry.

 3. Add items 4 to 7, and press with low compressive 
force.

 4. Compress into 323 mg tablets, using 12 mm biplanar 
punches.

TEGASEROD MALEATE TABLETS 2 MG

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

2.77 1 Tegaserod maleate 
equivalent to Tegaserod 2 
mg

2.77

87.73 2 Lactose spray dried 87.73

3.00 3 Crospovidone 3.00

5.00 4 Poloxamer 5.00

0.50 5 Hypromellose 0.50

1.00 6 Glyceryl behenate 1.00

mAnuFACturing direCtions

 1. Pass item 2 through 0.7 mm sieve, and collect in a 
stainless steel container.

 2. Place half quantity of step 1 in a tumbler.
 3. Pass item 1, item 4, and item 5 through 0.5 mm sieve, 

collect in a stainless steel container, and mix well.
 4. Add 5% (=2.2 g) powder from step 1 to step 3, and 

mix well.
 5. Add 15% (=6.6 g) powder from step 1 to step 4, and 

mix well.
 6. Transfer step 5 into step 2.
 7. Pass item 3 through 0.5 mm sieve, and add to step 2.
 8. Transfer balance quantity of step 1 into step 2.
 9. Mix step 2 for 20 minutes using tumbler.
 10. Pass item 6 through 0.250 mm sieve, and place in 

tumbler from step 9.
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 11. Mix step 10 for 2 minutes.
 12. Compress into 100 mg tablets, using a suitable punch 

(5.5 mm, round).

TEGASEROD MALEATE TABLETS 6 MG

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

8.31 1 Tegaserod maleate 
equivalent to Tegaserod 2 
mg

8.31

127.44 2 Lactose spray dried 127.44

4.50 3 Crospovidone 4.50

7.50 4 Poloxamer 188 7.50

0.75 5 Hypromellose 0.75

1.50 6 Glyceryl behenate 1.50

mAnuFACturing direCtions

 1. Pass item 2 through 0.7 mm sieve, and collect in a 
stainless steel container.

 2. Place half quantity of step 1 in a tumbler.
 3. Pass items 1, 4, and 5 through 0.5 mm sieve, collect 

in a stainless steel container, and mix well.
 4. Add 10% (=6.3 g) powder from step 1 to step 3, and 

mix well.
 5. Transfer step 4 into step 2.
 6. Pass item 3 through 0.5 mm sieve, and add to step 2.
 7. Transfer balance quantity of step 1 into step 2.
 8. Mix step 2 for 20 minutes using tumbler.
 9. Pass item 6 through 0.250 mm sieve, and add to step 8.
 10. Mix step 9 for 2 minutes.
 11. Compress into 150 mg tablets, using a suitable punch 

(5.5 mm × 7.0 mm, modified oval).

TEMAFLOXACIN HYDROCHLORIDE 
TABLETS (200 MG/300 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

200.00 1 Temafloxacin 
hydrochloride, excess 
10%

220.00

112.50 2 Lactose monohydrate 112.50

40.00 3 Sodium starch glycolate 40.00

12.50 4 Hydroxypropyl cellulose 12.50

100.00 5 Cellulose microcrystalline 100.00

5.00 6 Magnesium stearate 5.00

10.00 7 Talc 10.00

QS 8 Water, purified, ca 186.00 mL

mAnuFACturing direCtions

 1. Granulation
 a. Dissolve hydroxypropyl cellulose in two-thirds 

volume of purified water (item 8).
 b. Pass lactose, temafloxacin hydrochloride, and 

the sodium starch glycolate through an approxi-
mately 765 μm aperture screen, if necessary, 
load into a mixer, and mix. Add hydroxypropyl 
cellulose solution from step 1a, mix, and granu-
late. Add more water, if needed, until a granule 
mass is formed.

 c. Pass the wet mass through an approximately 4.8 
mm aperture screen, and dry in a dryer at 45°C 
to 52°C to an LOD of not more than 1.5%. Pass 
the dried granules through an approximately 
1.18 mm screen. If necessary, screen the micro-
crystalline cellulose (and crospovidone for 400 
and 600 mg tablets) through an approximately 
500 μm aperture screen. Add to the dried gran-
ules, and blend for 10 minutes.

 d. Pass magnesium stearate and talc through a 500 
μm aperture screen. Add to the bulk from step 
1c, and blend for 5 to 10 minutes.

 e. Compress as follows: 200 mg, 7.32 × 15.19 mm; 
500 mg and 300 mg, 8.5 × 17.5 mm.

 f. Coat the compressed tablets by spraying with a 
color coat and then apply gloss. (See Appendix.)

TENOXICAM TABLETS (20 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

20.00 1 Tenoxicam 20.00

90.00 2 Lactose monohydrate 90.00

84.00 3 Maize starch 84.00

4.00 4 Talc 4.00

2.00 5 Magnesium stearate 2.00

— 6 Water, purified, ca 50.00 mL

mAnuFACturing direCtions

 1. Place item 6 and item 3 (20%) in a mixer heated to 
40°C, and mix for 10 minutes. Heat at 70°C to 80°C 
until a homogeneous paste is formed. Cool to 50°C.

 2. In a separate vessel, place item 2, the balance of item 
3, and item 1. Mix well.

 3. Add the paste from step 1 into step 2, and mix for 15 
minutes until a loose, moist mass is obtained.

 4. Granulate the moist mass using a centrifugal granu-
lator with a 7 mm sieve.
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 5. Spread over paper-lined trays, and dry at 45°C over-
night (the relative humidity over the granules should 
be 20–35%).

 6. Pass the dried granules through a 1.5 mm sieve 
granulator.

 7. Transfer the granules to a tumbler, add item 4 and 
then item 5, and mix for 20 minutes.

 8. Compress into 200 mg tablets, using a suitable punch 
(11.5 × 6.0 mm).

TERAZOSIN HYDROCHLORIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

1.00 1 Terazosin hydrochloride 1.10

98.00 2 Ludipress® 98.00

1.00 3 Magnesium stearate 1.00

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, mix 
intensively, and press with low-compression force 
(10 kN).

 2. Compress 98.1 mg for 1 mg and 97.6 mg for 5 mg 
strength, using 6 mm biplanar punches.

 3. If the content uniformity does not meet the require-
ments, prepare a premix of the active ingredient with 
a small part of the Ludipress® or with lactose mono-
hydrate before mixing with the other components of 
the formulation.

 4. For 5 mg strength, adjust with item 2.

TERAZOSIN TABLETS (1 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

128.56 1 Lactose 128.56

1.000 2 Terazosin; use terazosin 
monohydrate

1.187

7.500 3 Starch (maize) 7.500

6.000 4 Starch (maize) 6.000

— 5 Water, purified, ca 25 mL

6.000 6 Talc 6.000

1.123 7 Magnesium stearate 1.120

mAnuFACturing direCtions

 1. Granulation
 a. Mix the terazosin and a portion of lactose. 

Mill the mixture through a 425 μm (or similar) 

aperture screen using a comminuting mill, with 
impact forward, at high speed.

 b. If necessary, mill the remainder of lactose.
 c. Add the powders (step 1a and 1b) and starch 

(item 3) to the mixer. and blend for 20 minutes.
 d. Disperse starch (item 4) in purified water, and 

heat to make a paste.
 e. Add starch paste to powder blend, and blend 

for 5 to 7 minutes, adding extra purified water. 
Record any additional volume.

 f. If necessary, pass the granule through a 4.76 mm 
aperture on an oscillating granulator or a 12.7 
mm aperture screen on a comminuting mill, 
with knives forward, at slow speed.

 g. Dry at 49°C to an LOD of not more than 2% 
(105°C for 1 hour).

 h. Pass granules through a 1.18 mm aperture screen 
on an oscillating granulator.

 i. Add one-half of the granules to a suitable 
blender.

 j. Blend the magnesium stearate and talc with a 
portion of the granules. Pass through a 1.18 mm 
aperture screen, and add to the bulk.

 k. Add the remainder of granule, and blend for 10 
minutes. 2. Compression: Use 7.14 mm or other 
similar-size punches. For 2 mg, 5 mg, and 10 mg 
strengths, adjust with item 1 and any dye added 
to differentiate tablets.

TERBINAFINE TABLETS (250 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

250.00 1 Terbinafine (used as 
terbinafine hydrochloride)

250.00

10.00 2 Hypromellose 
(hydroxypropyl 
methylcellulose)

10.00

105.00 3 AvicelTM PH 102 
(microcrystalline 
cellulose)

105.00

2.50 4 Ac-Di-Sol (croscarmellose 
sodium)

2.50

1.50 5 Magnesium stearate 1.50

QS 6 Purified water QS

mAnuFACturing direCtions

 1. Sift terbinafine hydrochloride and AvicelTM through 
a 250 μm sieve.

 2. Dissolve hydroxypropyl methylcellulose in purified 
water to make a granulating solution.



433Compressed Solids Formulations 

 3. Knead the powder mix in step 1 with the granulation 
solution to get the desired wet mass. Pass the mass 
through an 8 mesh sieve onto drying trays.

 4. Dry granules at 60°C for 12 hours to an LOD of not 
more than 2%.

 5. Pass the granules through a 16 mesh screen into the 
blending vessel.

 6. Pass croscarmellose sodium and magnesium stearate 
through a 250 μm sieve, and add to step 5. Blend for 
3 minutes.

 7. Compress into 400 mg tablets, using a suitable 
punch.

TERFENADINE CHEWABLE TABLETS

mAnuFACturing direCtions

 1. Terfenadine, 10.00% (micronized or powdered); 
PVP K-90, 3.00%; block copolymer poloxomer 188, 
1.00%; maltodextrin QD M500 fine, 10.00%; sorbi-
tol INSTANT, 30.00%; aspartame, 0.50%; manni-
tol or xylitol, 44.50%; magnesium stearate, 0.50%; 
spray-dried flavor, 0.50%.

 2. Premix terfenadine, block copolymer, aspartame, 
spray-dried flavor, and PVP in a cube blender for a 
time period of 10 minutes.

 3. Add the sorbitol INSTANT, and mix the resulting 
admixture for another 10 minute time period.

 4. Add the maltodextrin and mannitol or xylitol, and 
mix the resulting composition for a further 10 min-
utes. Then add the magnesium stearate lubricant and 
mix into the composition for a further 3 minutes.

 5. Make the lubricated admixture into tablets by com-
pression to a hardness of 9 to 12 kPa (12–18 Strong 
Cobb units) using 3/8 in. standard concave punches 
or an appropriate punch/die set.

TERFENADINE TABLETS (60 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

60.00 1 Terfenadine 60.00

235.00 2 Ludipress® 235.00

6.00 3 Kollidon® CL 6.00

1.00 4 Magnesium stearate 1.00

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with very low-compressive force.

 2. Compress into 301 mg tablets, using 8 mm biplanar 
punches.

TESTOSTERONE AND NORETHINDRONE 
BUCCAL TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

50.00 1 Testosterone 50.00

35.00 2 Norethindrone 35.00

14.80 3 Polyethylene oxide 14.80

0.20 4 Magnesium stearate 0.20

mAnuFACturing direCtions

 1. Thoroughly mix all components (i.e., testosterone, 
norethindrone, polyethylene oxide, and magnesium 
stearate, as set forth in BOM) prior to tablet for-
mation using aqueous fluid-bed granulation to pro-
vide a homogeneous mixture of active agents and 
excipients.

 2. Make the individual dosage units by applying 
approximately 10 to 15 mg of the mixture into the 
punch die of a tablet press and compressing the 
mixed components using a pressure in the range of 
approximately 500 to 2000 psi. Prepare tablets with 
a diameter of approximately 4 mm and a height of 1 
mm. Remove the tablet from the punch die, and the 
weight and dimensions of the tablet are measured.

TESTOSTERONE, ESTRADIOL, AND 
PROGESTERONE BUCCAL TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

1.50 1 Testosterone 1.50

0.30 2 Estradiol 0.30

4.70 3 Progesterone 4.70

2.48 4 Polyethylene oxide (Polyox 
WSR-303)

2.48

1.00 5 Carbopol 1.00

0.02 6 Magnesium stearate 0.02

mAnuFACturing direCtions

 1. Thoroughly mix all components (i.e., testosterone, 
estradiol, polyethylene oxide, carbomer, and magne-
sium stearate) prior to tablet formation using aque-
ous fluid-bed granulation to provide a homogeneous 
mixture of active agents and excipients.

 2. Make the individual dosage units by applying 10 mg 
of the mixture into the punch die of the tablet press 
and compressing the mixed components using a 
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pressure in the range of approximately 500 to 2000 
psi. Prepare tablets with a diameter of approximately 
4 mm and a height of 1 mm.

TETRACYCLINE TABLETS (125 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

125.00 1 Tetracycline hydrochloride 125.00

100.00 2 Ludipress® 100.00

42.00 3 Microcrystalline cellulose 
(AvicelTM PH 101)

42.00

3.00 4 Magnesium stearate 3.00

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press to tablets with very low-compression force.

 2. Compress into 278 mg tablets, using 8 mm biplanar 
punches.

TETRACYCLINE TABLETS (250 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

250.00 1 Tetracycline hydrochloride 250.00

175.00 2 Lactose monohydrate 175.00

15.00 3 Kollidon® 30 15.00

25.00 4 Kollidon® CL 25.00

28.00 5 Talc 28.00

3.50 6 Aerosil® 200 3.50

3.50 7 Calcium arachinate 3.50

mAnuFACturing direCtions

 1. Pass items 1 to 4 through a 0.5 mm sieve, add the 
mixture of items 6 and 7, and press with low-com-
pression force.

 2. Compress into 505 mg tablets, using 12 mm biplanar 
punches.

TETRAZEPAM TABLETS (PAGE50 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

50.00 1 Tetrazepam 50.00

113.00 2 Microcrystalline cellulose 
(AvicelTM PH 101)

113.00

30.00 3 Starch 1500 (Colorcon) 30.00

5.00 4 Kollidon® VA 64 5.00

2.00 5 Magnesium stearate 2.00

mAnuFACturing direCtions

 1. Pass the components through a 0.5 mm sieve, and 
press with low-compression force.

 2. Compress into 208 mg tablets, using 8 mm biplanar 
punches.

THEOPHYLLINE AND EPHEDRINE 
TABLETS (130 MG/15 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

130.00 1 Theophylline (0.1–0.4 mm) 130.00

15.00 2 Ephedrine hydrochloride 15.00

150.00 3 Ludipress® 150.00

2.00 4 Aerosil® 200 2.00

2.00 5 Magnesium stearate 2.00

mAnuFACturing direCtions

 1. Mix all components, pass through a sieve, and press 
with very low-compression force.

 2. Compress into 302 mg tablets, using 8 mm biplanar 
punches.

THEOPHYLLINE SUSTAINED-
RELEASE TABLETS (500 MG) DC

Formulation: Theophylline, granular type (BASF), 500 g; 
Kollidon® SR, 125 g; Ludipress® LCE, 225 g; magnesium 
stearate, 3 g.

mAnuFACturing direCtions

 1. Mix all components, pass through a sieve of 0.8 mm, 
and press with medium-compression force at 853 mg.
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THEOPHYLLINE TABLETS (100 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Theophylline (0.1–0.4 mm) 100.00

147.00 2 Ludipress® 147.00

3.00 3 Magnesium stearate 3.00

mAnuFACturing direCtions

 1. Mix all components, pass through a sieve, and press 
with low-compression force.

 2. Compress into 247 mg tablets, using 8 mm biplanar 
punches.

THEOPHYLLINE TABLETS

mAnuFACturing direCtions

 1. Theophylline, 200 mg; crystalline PVA homopolymer, 
200 mg; magnesium stearate, 5 mg. Total = 405 mg.

 2. Mix in a geometric dilution.

Compress on 2.7 × 106 kg/m2 pressure with 3/8 in. (9.53 mm) 
diameter standard concave tooling to form tablets with aver-
age hardness of 12 SCU.

THEOPHYLLINE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Theophylline 100.00

70.62 2 Starch 1500 70.62

72.50 3 Microcrystalline cellulose 
(50 Mm)

72.50

5.00 4 Stearic acid 5.00

1.25 5 Fumed silica 1.25

0.63 6 Magnesium stearate 0.63

mAnuFACturing direCtions

 1. Blend all ingredients except magnesium stearate for 
10 minutes in a twin-shell blender.

 2. Add magnesium stearate and blend for an additional 
5 minutes.

 3. Compress tablets at 250 mg.

THEOPHYLLINE TABLETS (100 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Theophylline 100.00

137.10 2 Lactose anhydrous 137.10

60.00 3 Carbopol® 971P 60.00

1.50 4 Cab-o-Sil® 1.50

1.50 5 Magnesium stearate 1.50

mAnuFACturing direCtions

 1. Pass all items through a 250 µm mesh, and place 
items 1 to 3 in a suitable blender. (Item 3 can be used 
granulated in a fluid-bed.)

 2. Add items 4 and 5, and blend for 3 minutes.
 3. Compress into 300 mg tablets, using a suitable 

punch.

THEOPHYLLINE TABLETS CR (200 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

200.00 1 Theophylline powder 200.00

2.00 2 Sodium lauryl sulfate 2.00

2.00 3 Calcium stearate 2.00

35.00 4 Ethyl cellulose 35.00

3.60 5 Cetanol 3.60

1.60 6 Sodium lauryl sulfate 1.60

148.00 7 Triethyl citrate 148.00

— 8 Water, purified QS

mAnuFACturing direCtions

 1. Place items 1 to 3 in a suitable mixer, and mix for 10 
minutes.

 2. Granulate step 1 by passing the items through a com-
pactor or dry granulator.

 3. Pass the compact material from step 2 through 16 to 
32 mesh screens.

 4. In a separate vessel, add items 4 to 7, and make a 
solution with item 8 to 200 g.

 5. Transfer step 3 into a fluid-bed granulator, and apply 
the solution in step 4 to coat the granules.

 6. Compress.

THEOPHYLLINE TABLETS (100 MG)

Formulation: Theophylline granules 0.1/0.4 mm (BASF), 100 
g; Ludipress®, 147 g; magnesium stearate, 3 g.
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mAnuFACturing direCtions

 1. Mix all components, pass through a sieve, and press 
with low-compression force at 247 mg.

THIAMINE AND CAFFEINE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

500.00 1 Thiamine hydrochloride 500.00

100.00 2 Caffeine 100.00

30.00 3 Cornstarch 30.00

20.00 4 Kollidon® VA 64 20.00

15.00 5 Kollidon® VA 64 15.00

QS 6 Ethanol (96%) QS

35.00 7 PEG-6000 (powder) 35.00

mAnuFACturing direCtions

 1. Granulate mixture of items 1 to 4 with solution of 
item 5 and 6, dry, sieve, mix with item 7, and press 
with low compressive force.

 2. Compress into 698 mg tablets, using 16 mm biplanar 
punches.

THIAMINE HYDROCHLORIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Thiamine HCl with excess 110.00

43.50 2 Lactose monohydrate 43.50

4.00 3 Crospovidone (Kollidon® 
CL)

4.00

5.50 4 Povidone (PVP K-90) 5.50

5.50 5 Crospovidone (Kollidon® 
CL)

5.50

32.00 6 Microcrystalline cellulose 
(AvicelTM PH112)

32.00

5.60 7 Talc (fine powder) 5.60

3.70 8 Glyceryl behenate (glyceryl 
monostearate)

3.70

0.20 9 Magnesium stearate 0.20

— 10 Alcohol (ethanol, 95%) 50.67

mAnuFACturing direCtions

 1. Sift items 1, 2, and 3 through a stainless steel 630 μm 
sieve.

 2. Load into mixer.
 3. Mix for 5 minutes at high speed.
 4. Dissolve item 4 in item 10 under slow stirring by 

stirrer.

 5. Add the binding solution while mixing at high speed 
over a period of 2 minutes. Scrape sides and blades.

 6. Mix and chop at high speed for 2 minutes.
 7. Check the end point of granulation.
 8. If required, add additional item 10 to obtain the end 

point. (The end point of granulation occurs when the 
wet mass consists of few or no lumps.) Dry wet gran-
ules in oven at 55°C for 8 hours.

 9. After 2 hours of drying, scrape the semidried gran-
ules to break up the lumps to promote uniform 
drying.

 10. Check the LOD (limit: 1.0–1.5%).
 11. If required, dry at 55°C for an additional hour.
 12. Check the LOD again.
 13. Grind the dried granules through a 1.25 mm sieve 

with the granulator set at medium speed.
 14. Collect in stainless steel drums.
 15. Load the granules into blender.
 16. Sift items 5 and 6 through a 500 μm sieve, and add to 

blender.
 17. Mix for 2 minutes (do not overmix).
 18. Sift items 8 and 9 through a 500 μm sieve.
 19. Add 1.33 to 2.67 g of granules.
 20. Mix in a polyethylene bag for 1 minute.
 21. Add to blender.
 22. Blend for 1 minute.
 23. Check temperature and humidity before start of 

compression (limit: temperature should not exceed 
25°C; relative humidity, 45–50%).

 24. Compress using 8 mm, round, beveled, concave 
punches.

THIAMINE HYDROCHLORIDE 
TABLETS, SUGAR-COATED

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Thiamine hydrochloride 
monohydrate (with 
excess)

110.00

110.00 2 Lactose 110.00

5.00 3 Luviskol® K-98 5.00

1.00 4 Magnesium stearate 1.00

40.00 5 Ethyl alcohol (denatured) 40.00

251.44 6 Sugar (crystalline) 251.44

1.40 7 Sugar powder 1.40

14.50 8 Maize starch 14.50

14.81 9 Talcum 14.81

21.00 10 Copolymer lacquer 21.00

0.40 11 Paraffin (solid) 0.40

0.16 12 Gum acacia 0.16

0.228 13 Ethyl alcohol (denatured) 0.228

0.01 14 Paraffin (liquid) 0.01

QS 15 Purified water QS
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mAnuFACturing direCtions

 1. In a suitable stainless steel vessel, add denatured 
ethyl alcohol and Luviskol®; mix until homogeneous 
mixture is obtained. Set aside.

 2. Pass lactose through a 2 mesh sieve, add thiamine, 
and mix for 10 minutes in an appropriate mixer.

 3. Slowly add to this mixture the solution made earlier, 
and stir until slightly lumpy mass is obtained.

 4. If required, add ethyl alcohol to the mixture.
 5. Pass the wet mass through an oscillating granulator 

with a 7.00 mm perforated sieve.
 6. Spread the granules over paper-lined trays, and dry 

at 40°C for 5 hours in a drying oven.
 7. The relative humidity of the granules should be 15% 

to 25%.
 8. Pass magnesium stearate and talcum through a 1 mm 

hand sieve.
 9. Compress on a rotary tablet machine at about 4 to 5 

tons of pressure; the weight of each tablet should be 
about 230 mg.

 10. In a suitable container, add purified water and acacia 
gum; pass the resulting solution through a 0.8 mm 
sieve.

 11. Load the compressed tablets into a coating pan, and 
apply the copolymer lacquer in ten portions; after 
the last application, apply neutral spray (crystalline 
sugar in demineralized water).

 12. Dry the insulated tablets in a drying oven overnight 
at 45°C (minimum 14 hours); the tablet weight should 
be around 236 mg each.

 13. Into an electric, jacketed kettle, put demineralized 
water, crystalline sugar, maize starch, and talcum; 
mix by stirring until homogeneous.

 14. Pass through a sieve of mesh size 0.8 mm (pH, 6.0–
8.0; density, 1.335–1.356).

 15. Coat the tablets to 400 mg weight using the coat-
ing solution and a sugar-coating pan; set pans at slow 
speed, open air inlets, and set air inflow at 80°C and 
maximum contact temperature at 42°C.

 16. Roll tablets to reach this temperature.
 17. Turn pan to fast speed, close the inlet air flap, and 

make first application of syrup.
 18. When all tablets are wet, and distribution of syrup is 

uniform, open the air inlet flap and allow 80°C air to 
blow (tablet temperature falls 1–2°C for a short time 
and then slowly rises to 42°C).

 19. The next application of the syrup cycle begins.
 20. Coat the tablets with color solution as described in 

steps 15–18 to 495 mg weight.
 21. Set the air inflow temperature at 25°C, and reduce 

the size of application with the falling temperature, 
whereby tablets are evenly and lightly moistened 
after each application; the temperature drops from 
42°C to 32°C.

 22. Turn the coating pans slowly during the drying 
phase; for the last three applications, keep the pan 

lids closed, as well as the air intake and outflow dur-
ing this phase.

 23. Drying only with outlet air may be extended for the 
last three applications up to 10 to 15 minutes.

 24. Immediately after the last application of syrup has 
dried slightly, begin the polishing step.

 25. The polishing paste is prepared in a suitable boil-
ing vessel by adding stock gum solution, crystalline 
sugar, and demineralized water.

 26. Boil until temperature reaches 106°C with stirring.
 27. In a steam kettle, melt solid and liquid paraffin, and 

pour melted paraffins into the mixture of gum; make 
up the weight with demineralized water.

 28. Polishing paste ready for use contains 0.75 kg of 
paste and 0.113 kg of ethyl alcohol.

 29. Tablet temperature is 28°C to 32°C.
 30. Shut off the inlet flaps and outlet flaps, set the pans at 

the fast speed, and add polishing paste (about 0.3% 
of tablet weight).

 31. Close the pans with inner lids and allow them to rotate 
at fast speed for 90 seconds for even distribution.

 32. Remove the inner lid of the pan, and set it on slow 
speed.

 33. Open the outlet air for 3 minutes, and blow the inlet 
air at 40°C for 6 to 8 minutes until a good sheen 
appears.

 34. Set the pans on automatic system for overnight, with 
intermission time of 5 minutes off and 10 seconds on.

THIAMINE, PYRIDOXINE, AND 
CYANOCOBALAMIN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

110.00 1 Thiamine mononitrate 110.00

210.00 2 Pyridoxine hydrochloride 210.00

76.82 3 Lactose monohydrate 76.82

10.00 4 Crospovidone (Kollidon® 
CL)

10.00

18.50 5 Povidone (PVP K-90) 18.50

0.30 6 Cyanocobalamin 0.30

85.00 7 Microcrystalline cellulose 
(AvicelTM PH102)

85.00

14.00 8 Crospovidone (Kollidon® 
CL)

14.00

10.00 9 Glyceryl behenate (glyceryl 
monostearate)

10.00

0.49 10 Magnesium stearate 0.49

15.00 11 Talc (fine powder) 15.00

— 12 Alcohol (ethanol, 95%) 88.90
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mAnuFACturing direCtions

 1. Dissolve item 5 in item 12 by using a stirrer to make 
a clear solution.

 2. Dissolve item 6 carefully in the solution.
 3. Sift items 1 to 4 through a 630 μm sieve.
 4. Load the material into a mixer.
 5. Mix and chop at high speed for 5 minutes.
 6. Add binding solution from previous step to the dry 

powder in the mixer while mixing and chopping at 
high speed for 2 minutes.

 7. Check for satisfactory wet mass.
 8. Add additional item 12, if required, to obtain a satis-

factory wet mass.
 9. Do not allow big lumps.
 10. Record the additional quantity of ethanol 95%.
 11. Spread the granules onto stainless steel trays to a 

thickness of 1/4th of the tray thickness, and load the 
trays onto a trolley.

 12. Load the trolley into an oven.
 13. Keep the door open, switch on the oven with air cir-

culation, heater turned off for 2 hours.
 14. Dry the granules at 55°C for 12 hours.
 15. Check the LOD of dried granules (limit: NMT 0.7%).
 16. Grind the dried granules through a 1.25 mm sieve 

using a granulator.
 17. Collect in a stainless steel drum.
 18. Load into the blender.
 19. Sift items 7, 8, and 9 through a 500 μm sieve.
 20. Collect in stainless steel container.
 21. Load the sieved powder into the blender.
 22. Blend for 3 minutes.
 23. Sift items 11 and 10 through a 500 μm sieve.
 24. Collect in a polyethylene bag.
 25. Add 4.44 to 6.67 g of granules from earlier step, and 

mix manually for 1 minute.
 26. Add this mixture to the blender, and mix for 1 

minute.
 27. Compress the granules using a rotary tableting 

machine.
 28. Compress into 550 mg tablets, using round, biconvex 

punches at 9 to 16 kp.
 29. Coat tablets using an HPMC coating (see Appendix).

THIAMINE, PYRIDOXINE, AND 
CYANOCOBALAMIN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Thiamine mononitrate 
(powder) with excess

115.00

50.00 2 Pyridoxine hydrochloride 50.00

9.75 3 Anhydrous citric acid 
(powder)

9.75

20.10 4 Monohydrate lactose 
(powder, regular)

20.10

1.67 5 Saccharin sodium 1.67

0.24 6 Dye 0.24

0.009 7 Dye 0.009

0.02 8 Dye 0.02

2.00 9 Cornstarch 2.00

QS 10 Purified water 18.00 mL

50.00 µg 11 Vitamin B12; use vitamin 
B12 oral powder 
cobalamin concentrate

62.50

12.50 13 Monohydrate lactose 
(powder, regular)

12.50

1.50 14 Oil orange terpeneless 1.50

3.50 15 Magnesium stearate 3.50

1.50 16 Talc (powder) 1.50

17.70 17 Corn starch, Light Coral 
Red 6 LA

17.70

mAnuFACturing direCtions

 1. Pass thiamine mononitrate, pyridoxine HCl, citric 
acid, lactose (item 4), and saccharin sodium through 
a 30 mesh (595 μm or similar) screen.

 2. Load into mixer, and dry mix.
 3. Dissolve the dyes in purified water.
 4. Add the starch (item 9) to this dye solution with 

stirring.
 5. Heat and continue stirring until a thick paste is 

formed.
 6. Cool to room temperature before using.
 7. (Note: Use 7.5 g of colored starch paste for the vita-

min B1 and B6 blend and 12.5 g of colored starch 
paste for the vitamin B12 blend.) Add 7.5 g of col-
ored starch paste to powder blend, and mix until 
mass is formed.

 8. Pass through a 6 mesh (3.36 mm or similar) screen, 
and air dry for 3 to 4 hours.

 9. Screen vitamin B12 oral powder and lactose (item 
12) through a 30 mesh (595 μm or similar) screen.

 10. Load into mixer, and dry mix.
 11. Add 12.5 g colored starch paste to powder blend, and 

mix until mass is formed.
 12. Pass through a 6 mesh (3.36 mm or similar) screen, 

and air dry for 3 to 4 hours.
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 13. Dry granulations from the two steps separately at 
49°C overnight or until LOD is less than 1%.

 14. Mill the two dried granulations through a 16 mesh 
(1.2 mm or similar) screen (knives forward, medium 
speed), and combine.

 15. Sift a small quantity of granulation from the previ-
ous steps over a 30 mesh (595 μm or similar) screen, 
and add the orange oil to the fines.

 16. Add magnesium stearate, talc powder, and Light 
Coral Red starch to mixture, and pass through a 30 
mesh (595 µm or similar) screen.

 17. Load base granulation and lubricants into a blender, 
and blend thoroughly.

 18. Compress using 11/32 in. concave punches.

THIAMINE, PYRIDOXINE, AND 
CYANOCOBALAMIN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Thiamine hydrochloride 100.00

10.00 2 Pyridoxine hydrochloride 10.00

0.10 3 Cyanocobalamin (gelatin 
coated, 1%)

10.00

277.00 4 Ludipress® 277.00

3.00 5 Magnesium stearate 3.00

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, mix, 
and press with low compressive force.

 2. Compress into 394 mg tablets, using 12 mm biplanar 
punches.

THIAMINE, PYRIDOXINE, AND 
CYANOCOBALAMIN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Thiamine mononitrate 100.00

200.00 2 Pyridoxine hydrochloride 200.00

0.10 3 Cyanocobalamin (gelatin 
coated, 1%)

10.00

250.00 4 Ludipress® 250.00

45.00 5 PEG-6000 (powder) 45.00

5.00 6 Aerosil® 200 5.00

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with low compressive force.

 2. Compress into 609 mg tablets, using 12 mm biplanar 
punches.

THIAMINE, PYRIDOXINE, AND 
CYANOCOBALAMIN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

250.00 1 Thiamine mononitrate 250.00

250.00 2 Pyridoxine hydrochloride 250.00

75.00 3 Lactose monohydrate 75.00

25.00 4 Kollidon® 30 25.00

QS 5 Isopropanol QS

1.00 6 Cyanocobalamin (gelatin 
coated, 1%)

100.00

25.00 7 Kollidon® CL 25.00

2.00 8 Magnesium stearate 2.00

2.00 9 Talc 5.00

mAnuFACturing direCtions

 1. Granulate mixture items 1 to 3 with solution of items 
4 and 5, dry, pass through a 0.8 mm sieve, mix with 
items 6 to 9, and press with low compressive force, 
applying a vibrating hopper.

 2. Compress into 730 mg tablets, using 12 mm biplanar 
punches.

THIAMINE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

50.00 1 Thiamine hydrochloride or 
thiamine mononitrate

50.00

293.00 2 Ludipress® 293.00

5.00 3 Magnesium stearate 5.00

2.00 4 Aerosil® 200 2.00

mAnuFACturing direCtions

 1. Pass all components through a 0.5 mm sieve, mix, 
and press with medium compressive force.

 2. Compress 357 mg, if hydrochloride salt is used, or 
347 mg, if mononitrate salt is used, with 12 mm 
biplanar punches.
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THIAMINE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

50.00 1 Thiamine hydrochloride or 
thiamine mononitrate

50.00

150.00 2 Lactose monohydrate 150.00

150.00 3 AvicelTM PH101 150.00

15.00 4 Kollidon® CL 15.00

2.00 5 Aerosil® 200 2.00

mAnuFACturing direCtions

 1. Pass all components through a 0.5 mm sieve, mix, 
and press with high compressive force.

 2. Compress 344 mg, if hydrochloride salt is used, or 
373 mg, if mononitrate salt is used, with 12 mm 
biplanar punches.

THIAMINE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Thiamine hydrochloride or 
thiamine mononitrate

110.00 (or 100.00)

190.00 2 Ludipress® 190.00

100.00 3 Lactose monohydrate 100.00

100.00 4 AvicelTM PH 101 100.00

9.00 5 Kollidon® CL 9.00

3.00 6 Aerosil® 200 3.00

2.00 7 Magnesium stearate 2.00

mAnuFACturing direCtions

 1. Pass all components through a 0.5 mm sieve, mix, 
and press with medium compressive force.

 2. Compress 302 mg, if hydrochloride salt is used, or 
320 mg, if mononitrate salt is used, with 8 mm bipla-
nar punches.

THIAMINE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Thiamine hydrochloride 100.00

200.00 2 Lactose monohydrate 200.00

10.00 3 Kollidon® 30 10.00

60.00 4 Isopropanol 60.00

10.00 5 Kollidon® CL 10.00

2.00 6 Magnesium stearate 2.00

1.00 7 Aerosil® 200 1.00

mAnuFACturing direCtions

 1. Granulate mixture of items 1 and 2 with solution 
of items 3 and 4, dry, and sieve through a 0.8 mm 
screen, mix with items 5 to 7, and press to tablets.

 2. Compress into 330 mg tablets, using 8 mm biplanar 
punches.

THIAMINE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

300.00 1 Thiamine mononitrate 300.00

100.00 2 Dicalcium phosphate 
(Di-Tab)

100.00

15.00 3 Kollidon® 30 15.00

QS 4 Isopropanol ~50.00

10.00 5 Kollidon® CL 10.00

4.00 6 Magnesium stearate 4.00

mAnuFACturing direCtions

 1. Granulate mixture of items 1 and 2 with solution of 
items 2 and 3, dry, and sieve through a 0.8 mm screen.

 2. Mix with items 5 and 6, and compress into 430 mg 
tablets, using 12 mm biplanar punches.

TIBOLONE TABLETS (0.3 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

0.30 1 Tibolone (Org GD 14) 0.30

1.95 2 Hydroxypropyl cellulose 1.95

32.50 3 Starch (maize) 32.50

0.32 4 Magnesium stearate 0.32

29.93 5 Lactose anhydrous 29.33

— 6 Water, purified QS
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mAnuFACturing direCtions

 1. Place items 3 and 5 in a suitable blender, and mix for 
1 minute after passing them through a 250 µm sieve.

 2. In a separate vessel, place items 1 and 2; add a suf-
ficient amount of item 6 to make a uniform solution.

 3. Add step 2 into step 1 gradually, and granulate for 2 
minutes.

 4. Pass the wet mass through an 8 mesh screen, and dry 
at 40°C for 4 hours.

 5. Screen the granules through a 710 µm sieve into a 
blender.

 6. Add item 4, and blend for 1 minute.
 7. Compress into 65 mg tablets, using a suitable punch.

TICLOPIDINE HYDROCHLORIDE 
TABLETS (250 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

250.0 1 Ticlopidine HCl 250.0

72.0 2 Starch, maize 72.0

68.8 3 Microcrystalline cellulose 
(AvicelTM)

68.8

6.0 4 Polyvinylpyrrolidone (PVP 
K30)

6.0

1.2 5 Colloidal silicon dioxide 
(Aerosil® 200)

1.2

2.0 6 Magnesium stearate 2.0

— 7 Water, purified QS

mAnuFACturing direCtions

 1. Blend ticlopidine HCl, maize starch, AvicelTM, and 
PVP K-30 after passing through a 350 µm sieve.

 2. Place item 3 in a separate vessel, and prepare a paste 
using item 7.

 3. Add step 2 into step 1. Knead to make a suitable wet 
mass.

 4. Pass the wet mass through an 8 mesh screen onto 
drying trays. Dry at 60°C for 12 hours. The LOD 
should not be more than 2.5%.

 5. Pass the dried granules through a 16 mesh screen 
into a blending vessel.

 6. Blend with AvicelTM, Aerosil®, and magnesium stea-
rate previously sieved through a 500 µm sieve.

 7. Compress into 400 mg tablets, using 15 mm punches.
 8. Coat the tablets with Hypromellose solution. (See 

Appendix.)

TINIDAZOLE CONTROLLED-RELEASE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

1000.00 1 Tinidazole 1000.00

17.50 2 Methocel K15 MCR 17.50

10.00 3 Methocel K4 MCR 10.00

50.00 4 Lactose 50.00

25.00 5 Polyvinylpyrrolidone K30 25.00

10.00 6 Talc 10.00

5.00 7 Colloidal silicon dioxide 5.00

31.50 8 Sodium stearyl fumarate 31.50

1.00 9 Magnesium stearate 1.00

mAnuFACturing direCtions

 1. Blend the drug with the two polymers and lactose 
and granulate with a solution of polyvinylpyrrol-
idone in water.

 2. Dry, size, and lubricate the granules, and compress 
to tablets at 1148 mg.

TOLTERODINE TABLETS (1 MG/2 MG), DETROL®

Detrol® tablets contain tolterodine tartrate. Detrol® tablets 
for oral administration contain 1 or 2 mg of tolterodine tar-
trate. The inactive ingredients are colloidal anhydrous silica, 
calcium hydrogen phosphate dihydrate, cellulose microcrys-
talline, hydroxypropyl methylcellulose, magnesium stearate, 
sodium starch glycolate (pH 3.0–5.0), stearic acid, and tita-
nium dioxide.

TOPIRAMATE TABLETS (100 
MG/200 MG), TOPAMAX

Topamax (topiramate) tablets contain the following inac-
tive ingredients: lactose monohydrate, pregelatinized starch, 
microcrystalline cellulose, sodium starch glycolate, magne-
sium stearate, purified water, carnauba wax, hydroxypropyl 
methylcellulose, titanium dioxide, polyethylene glycol, syn-
thetic iron oxide (100 and 200 mg tablets), and polysorbate 80.
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TOSUFLOXACIN TOSYLATE TABLETS (75 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

75.00 1 Tosufloxacin tosylate 
monohydrate

75.00

37.40 2 l-Aspartic acid 37.50

21.45 3 Cellulose, crystalline 21.45

34.50 4 Starch (maize) 34.50

7.50 5 Silicon dioxide, hydrated 7.50

2.25 6 Hydroxypropyl cellulose 2.25

1.80 7 Magnesium stearate 1.80

mAnuFACturing direCtions

 1. Pass items 1 and 2 through a 790 µm sieve into a suit-
able blender.

 2. Blend for 2 minutes.
 3. Add items 3 to 6, passing each item through a 500 

µm sieve.
 4. Blend for 5 minutes.
 5. Pass item 7 through a 100 mesh screen into step 4.
 6. Blend for 1 minute.
 7. Compress into 180 mg tablets, using 8 mm punches.

TRAMADOL SUSTAINED-
RELEASE TABLETS (100 MG)

Formulation: Tramadol HCl (Chemagis), 100.0 g; Kollidon® 
SR, 150.0 g; silicon dioxide, colloidal, 2.5 g; magnesium stea-
rate, 1.5 g.

mAnuFACturing direCtions

All ingredients are passed through a 0.8 mm sieve, blended 
for 10 minutes in a mixer, and then compressed with medium-
compression force at 254 mg.

TRAMADOL HYDROCHLORIDE MATRIX TABLETS

mAnuFACturing direCtions

 1. Tramadol hydrochloride (100 mg), hydroxypropyl 
methylcellulose type 2208, 100,000 mPas (85 mg), 
calcium hydrogen phosphate (62 mg), colloidal sili-
con dioxide (5 mg), and magnesium stearate (3 mg).

 2. Sieve all components through a 0.63 mm sieve, mix-
ing in a cube blender for 10 minutes and pressing 
into tablets having a diameter of 9 mm, a radius of 
curvature of 8.5 mm, and a mean weight of 255 mg.

TRAZODONE HYDROCHLORIDE 
TABLETS (100 MG)

Trazodone HCl is supplied for oral administration in 50 mg, 
100 mg, 150 mg, and 300 mg tablets. Trazodone HCl tablets, 
50 mg, contain the following inactive ingredients: dibasic cal-
cium phosphate, castor oil, microcrystalline cellulose, ethyl 
cellulose, FD&C Yellow No. 6 Aluminum Lake, lactose, 
magnesium stearate, povidone, sodium starch glycolate, and 
starch (corn).

Trazodone HCl tablets, 100 mg, contain the following 
inactive ingredients: dibasic calcium phosphate, castor oil, 
microcrystalline cellulose, ethyl cellulose, lactose, magne-
sium stearate, povidone, sodium starch glycolate, and starch 
(corn).

Trazodone HCl tablets, 150 mg, contain the following inac-
tive ingredients: microcrystalline cellulose, FD&C Yellow 
No. 6 Aluminum Lake, magnesium stearate, pregelatinized 
starch, and stearic acid.

Trazodone HCl tablets, 300 mg, contain the following 
inactive ingredients: microcrystalline cellulose, yellow ferric 
oxide, magnesium stearate, sodium starch glycolate, pregela-
tinized starch, and stearic acid.

TRIAMCINOLONE TABLETS (4 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

4.00 1 Triamcinolone 4.00

191.00 2 Ludipress® 191.00

2.00 3 Kollidon® CL 2.00

2.00 4 Magnesium stearate 2.00

mAnuFACturing direCtions

 1. Mix all components, pass through a sieve, and press 
with low-compression force.

 2. Compress into 206 mg tablets, using 8 mm biplanar 
punches.

 3. If the content uniformity does not meet the require-
ments, prepare a premix of the active ingredient with 
a small part of the Ludipress® or with lactose mono-
hydrate before mixing with the other components of 
the formulation.

TRIAMETRENE AND 
HYDROCHLOROTHIAZIDE TABLETS

mAnuFACturing direCtions

 1. First mixture—triamterene, 75 mg; AvicelTM, PH-102, 
125 mg; Rexcel, 38 mg; Ac-Di-Sol, 10 mg; magne-
sium stearate/sodium lauryl sulfate (94/6), 6 mg; 
sodium lauryl sulfate, 4 mg; Cab-O-Sil, M-5, 2 mg.
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 2. Second mixture—hydrochlorothiazide, 50 mg; 
AvicelTM, PH-102, 80 mg; Ac-Di-Sol, 5 mg; mag-
nesium stearate/sodium lauryl sulfate (94/6), 
1 mg; Cab-O-Sil, M-5, 1 mg; D&C Yellow No. 10 
lake, 1 mg.

 3. After the separate granules are prepared, add 250 g 
of magnesium stearate/sodium lauryl sulfate (94/6) 
and thoroughly blend the final mixture and then form 
into tablets (or capsules) by customary methods.

TRIFLUOPERAZINE TABLETS (5 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

5.00 1 Trifluoperazine 
hydrochloride

5.00

194.00 2 Ludipress® 194.00

1.00 3 Magnesium stearate 1.00

mAnuFACturing direCtions

 1. Mix all components, pass through a sieve, and press 
with very low-compression force.

 2. Compress into 204 mg tablets, using 8 mm biplanar 
punches.

 3. If the content uniformity does not meet the require-
ments, prepare a premix of the active ingredient with 
a small part of the Ludipress® or with lactose mono-
hydrate before mixing with the other components of 
the formulation.

TRIMEBUTINE AND RANITIDINE 
HYDROCHLORIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

200.00 1 Trimebutine 200.00

150.00 2 Ranitidine hydrochloride 150.00

122.00 3 Microcrystalline cellulose 
PH102

122.00

20.00 4 Lactose monohydrate 20.00

1.65 5 Magnesium stearate 1.65

mAnuFACturing direCtions

 1. In a suitable vessel, mill the trimebutine, ranitidine 
HCl, microcrystalline cellulose, and lactose mono-
hydrate to a suitable size and mix until homogeneous.

 2. Add the magnesium stearate, and mix the mixture 
until homogeneous.

 3. Discharge the mixture and compress using con-
ventional tablet tooling to a suitable hardness (e.g., 
10–12 kPa) to target a net tablet weight of 500 mg.

TRIPROLIDINE AND PSEUDOEPHEDRINE 
HYDROCHLORIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

2.60 1 Triprolidine HCl (4% 
excess)

2.70

60.00 2 Pseudoephedrine HCl (5% 
excess)

63.00

122.40 3 Lactose monohydrate 122.40

25.50 4 Maize starch with excess 28.00

1.00 5 Povidone (PVP K-30) 1.00

4.00 6 Povidone (PVP K-30) 4.00

— 7 Alcohol (ethanol, 95%) 28.00

1.50 8 Magnesium stearate 1.50

mAnuFACturing direCtions

 1. Dissolve item 6 in item 7 using a stirrer.
 2. Avoid loss of ethanol by evaporation.
 3. Pass items 1 to 5 through a 630 µm sieve using sifter.
 4. Collect in a stainless steel drum.
 5. Load the sieved powders into a mixer.
 6. Mix and chop for 5 minutes at low speed.
 7. Add PVP solution to the mixer at medium rate while 

mixing.
 8. Start the chopper at low speed when half of the solu-

tion is added.
 9. Mix and chop at low speed until the satisfactory 

mass is obtained.
 10. Spread the wet granules onto the trays.
 11. Keep the trolleys in the open air for about 1 hour.
 12. Load the trolleys into the oven, and start the air cir-

culation at room temperature for 2 hours.
 13. Dry the granules at 55°C with air circulation for 5 

hours.
 14. Scoop the granules after 2 hours of drying; move the 

upper trays down and the lower trays up for uniform 
drying.

 15. Check the moisture content (limit: NMT 1.5%).
 16. Pass the dried granules through a 1 mm sieve using a 

granulator.
 17. Collect in a stainless steel drum, and load into the 

blender.
 18. Pass item 8 through a 250 µm sieve using a sifter.
 19. Collect in a polyethylene bag.
 20. Mix 2 g of granules with this mixture, and add to the 

blender.
 21. Mix for 1 minute.
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 22. Unload the lubricated granules in a stainless steel drum.
 23. Compress into 220 mg tablets, using 8.5 mm, round, 

concave punches.

TULOBUTEROL HYDROCHLORIDE 
TABLETS (1 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

1.00 1 Tulobuterol hydrochloride 1.00

44.96 2 Lactose monohydrate 44.96

40.00 3 Blue dye 40.00

28.00 4 Starch (maize) 28.00

2.00 5 Acacia 2.00

3.00 6 Calcium carboxymethyl 
cellulose

3.00

— 7 Water, purified, ca 20 mL

1.00 8 Magnesium stearate 1.00

mAnuFACturing direCtions

Caution: Tulobuterol is a low-dose bronchodilator. Operators 
should wear a mask and gloves during all stages of 
manufacture.

 1. Blending
 a. Cross feed tulobuterol, blue dye, and lactose 

through a comminuting mill fitted with a 790 µm 
screen, with high-speed knives.

 b. Blend the maize starch, acacia, and calcium car-
boxymethyl cellulose. Put the tulobuterol blend 
in a suitable mixer/blender for 20 minutes, and 
disintegrate.

 2. Granulation: Load the blended ingredients from 
steps a or b into a suitable planetary mixer. While 
mixing, add water in a slow steady stream. Continue 
massing for 5 minutes after all the water is added. 
Proceed to the drying step.

 3. Drying
 a. Pass the wet mass through a 4 mm aperture 

screen onto paper-lined trays. Dry at 50°C to 
55°C. The final LOD should be between 1.5% 
and 5% (105°C for 1 hour).

 b. Pass the dried granule through an oscillating 
granulator fitted with a 720 µm aperture screen.

 4. Lubrication: Load the dried granules into a suitable 
blender. Pass the magnesium stearate and an equal 
portion of dried granule through a 600 µm aperture 
screen. Add to a blender, and blend for 5 minutes.

 5. Compression
 a. Compress using a rotary machine fitted with 

7/32 in. flat bevel-edged punches. The weight 
should be 80 mg ± 3%.

 b. For a 2 mg dose, adjust with lactose.

VALACYCLOVIR HYDROCHLORIDE 
TABLETS (500 MG/1 G), VALTREX

Each caplet contains valacyclovir hydrochloride equivalent to 
500 mg or 1 g of valacyclovir and the inactive ingredients 
carnauba wax, colloidal silicon dioxide, crospovidone, FD&C 
Blue No. 2 lake, hydroxypropyl methylcellulose, magnesium 
stearate, microcrystalline cellulose, polyethylene glycol, poly-
sorbate 80, povidone, and titanium dioxide. The blue, film-
coated caplets are printed with edible white ink.

VALDECOXIB TABLETS (10 MG/20 MG), BEXTRA

Bextra tablets for oral administration contain 10 or 20 mg of 
valdecoxib. Inactive ingredients include lactose monohydrate, 
microcrystalline cellulose, pregelatinized starch, croscarm-
ellose sodium, magnesium stearate, hydroxypropyl methyl-
cellulose, polyethylene glycol, polysorbate 80, and titanium 
dioxide.

VALERIANA AND PASSIFLORA EXTRACT TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

44.00 1 Valeriana extract, powder 44.00

33.00 2 Passiflora extract, powder 
(with excess)

36.00

120.00 3 AvicelTM PH101 120.00

11.00 4 Kollidon® CL 11.00

3.60 5 Aerosil® 200 3.60

7.30 6 Magnesium stearate 7.30

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, mix, 
and press with low compressive force.

 2. Compress into 231 mg tablets, using 9 mm biconvex 
punches.

VALPROATE SODIUM TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

576.00 1 Sodium valproate 576.00

20.00 2 Cab-o-Sil 20.00

266.00 3 A-tab 266.00

154.00 4 Carbomer 971P 154.00

10.00 5 Magnesium stearate 10.00
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mAnuFACturing direCtions

 1. Admix sodium valproate, Carbopol 971 carbomer, 
and nonhygroscopic additives and blend in V-blender 
for about 5 minutes.

 2. Comminute the blend from step 1 through a 0.250 in. 
screen.

 3. Pass the mixture from step 2 through a 20 mesh 
vibrating sieve.

 4. Blend the sifted material from step 3 in a V-blender 
for an additional 15 minutes.

 5. Pass magnesium stearate through a 50 mesh sieve.
 6. Add the sieved magnesium stearate from step 5 to 

the resulting granulate from step 4 and blend for 5 
minutes.

 7. Compress the blend from step 6 into caplets.

VALPROATE SODIUM TABLETS 
(500 MG), DEPAKOTE

Depakote tablets are supplied in three dosage strengths con-
taining divalproex sodium equivalent to 125, 250, or 500 mg 
of valproic acid. The inactive ingredients are cellulosic poly-
mers, diacetylated monoglycerides, povidone, pregelatinized 
starch (contains cornstarch), silica gel, talc, titanium dioxide, 
and vanillin. In addition, individual tablets contain the fol-
lowing. 125 mg tablets: FD&C Blue No. 1 and FD&C Red 
No. 40; 250 mg tablets: FD&C Yellow No. 6 and iron oxide; 
500 mg tablets: D&C Red No. 30, FD&C Blue No. 2, and iron 
oxide.

VALPROATE SODIUM TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

500.00 1 Valproate sodium 500.00

80.00 2 Starch (maize) 80.00

20.00 3 Kollidon® 30 20.00

— 4 Isopropyl alcohol, ca 60 mL

5.00 5 Kollidon® CL 5.00

5.00 6 Magnesium stearate 5.00

mAnuFACturing direCtions

 1. Granulate the mixture of items 1 and 2 with a solu-
tion of items 3 and 4. Pass through a sieve, mix the 
dry granules with items 5 and 6, and press with low-
compression force.

 2. Compress into 607 mg tablets, using 12 mm biplanar 
punches. Note: The powder mixture easily develops 
electric charge.

VALSARTAN AND HYDROCHLOROTHIAZIDE 
TABLETS (80 MG/12.5 MG; 160 
MG/25 MG), DIOVAN HCT

Diovan HCT tablets are formulated for oral administration to 
contain valsartan and hydrochlorothiazide, USP 80/12.5 mg, 
160/12.5 mg, and 160/25 mg. The inactive ingredients of the 
tablets are colloidal silicon dioxide, crospovidone, hydroxy-
propyl methylcellulose, iron oxides, magnesium stearate, 
microcrystalline cellulose, polyethylene glycol, talc, and tita-
nium dioxide.

VALSARTAN AND 
HYDROCHLOROTHIAZIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

80.00 1 Valsartan 80.00

12.50 2 Hydrochlorothiazide 12.50

1.50 3 Colloidal silica anhydrous 
(Aerosil® 200)

1.50

31.50 4 Microcrystalline cellulose 
(AvicelTM PH 102)

31.50

20.00 5 Polyvinylpyrrolidone 
crospovidone

20.00

4.50 6 Magnesium stearate 4.50

mAnuFACturing direCtions

 1. Blend all components (use only 50% of magnesium 
stearate) in a container mixer.

 2. Sieve the blended material, and mix again.
 3. Compact using a roller compactor such as Bepex 

Pharmapaktor L 200/50 P, Hosokawa Micron Group 
by applying a compaction force of 25 to 65 kN and a 
roller speed of 1.3 to 7.5 rpm.

 4. Sieve the compacted material and the remaining por-
tion of the magnesium stearate, and blend again for 2 
minutes.

 5. Compress into 150 mg tablets.

VENLAFAXINE HYDROCHLORIDE TABLETS 
(25 MG/37.5 MG/50 MG), EFFEXOR®

Compressed tablets of Effexor® contain venlafaxine hydro-
chloride equivalent to 25, 37.5, 50, 75, or 100 mg of venla-
faxine. Inactive ingredients consist of cellulose, iron oxides, 
lactose, magnesium stearate, and sodium starch glycolate.

Effexor® XR is formulated as an extended-release capsule 
for once-a-day oral administration. Drug release is controlled 
by diffusion through the coating membrane on the spheroids 
and is not pH dependent. Capsules contain venlafaxine hydro-
chloride equivalent to 37.5, 75, or 150 mg of venlafaxine. 
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Inactive ingredients consist of cellulose, ethyl cellulose, gela-
tin, hydroxypropyl methylcellulose, iron oxide, and titanium 
dioxide.

VENLAFAXINE HYDROCHLORIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

25.00 1 Venlafaxine 25.00

90.00 2 Microcrystalline cellulose 90.00

100.30 3 Pregelatinized starch 100.30

7.00 4 Croscarmellose 7.00

0.20 5 Magnesium stearate 0.20

mAnuFACturing direCtions

 1. Sieve the active ingredient through a suitable sieve, 
and blend with the excipients until a uniform blend is 
formed.

 2. Screen the dry blend, and blend with the magnesium 
stearate.

 3. Compress and adjust weight for different strengths.

VERAPAMIL SUSTAINED-RELEASE 
TABLETS (220 MG)

Formulation: Verapamil hydrochloride, 240.0 g; Ludipress® 
LCE, 230.0 g; Methocel K15M (Dow), 75.0 g; Talc, 75.0 g; 
magnesium stearate, 5.0 g; Aerosil® 200, 2.5 g.

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with low-compression force using a vibrat-
ing hopper at 628 mg.

VERAPAMIL TABLETS

mAnuFACturing direCtions

 1. Verapamil hydrochloride 240 mg, sodium algi-
nate (300 cps) 135 mg, hydroxypropyl methylcellu-
lose (Methocel E4M viscosity of 4000 cps) 45 mg, 
AvicelTM pH 101 33.2 mg, lactose 8.3 mg, hydroxy-
propylmethyl E5 9.0 mg, magnesium stearate 4.5 
mg, purified water QS.

 2. Dry blend verapamil hydrochloride, hydroxypropyl 
methylcellulose, sodium alginate, microcrystal-
line cellulose, and lactose for 5 minutes in a suit-
able blender. Wet mass the powders using binder in 
aqueous solution and pass the mix through a 10 mesh 
screen. Dry the granules, and add the magnesium 
stearate thereto.

 3. Thoroughly mix the so-formed mixture and com-
press into tablets each weighing 475 mg.

VERAPAMIL TABLETS (120 MG), CALAN

Calan is available for oral administration in film-coated tab-
lets containing 40, 80, or 120 mg of verapamil HCl. The inac-
tive ingredients are microcrystalline cellulose, cornstarch, 
gelatin, hydroxypropyl cellulose, hydroxypropyl methylcellu-
lose, iron oxide colorant, lactose, magnesium stearate, poly-
ethylene glycol, talc, and titanium dioxide. Sustained-release/
extended-release tablets are designed for sustained release of 
the drug in the gastrointestinal tract. Sustained-release char-
acteristics are not altered when the tablet is divided in half.

VERAPAMIL HYDROCHLORIDE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

120.00 1 Verapamil hydrochloride 120.00

270.00 2 Ludipress® 270.00

3.00 3 Magnesium stearate 3.00

3.00 4 Aerosil® 200 3.00

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with medium-compression force.

 2. Compress into 400 mg tablets, using 12 mm biplanar 
punches.

VESICARE TABLET 5 MG FILM-COATED TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

5.00 1 Solifenacin succinate 5.00

74.30 2 Lactose spray dried 74.30

5.00 3 Cornstarch 5.00

5.00 4 Starch 1500 5.00

0.70 5 Magnesium stearate 0.70

2.00 6 Hydroxypropyl 
methylcellulose

2.00

0.40 7 Polyethylene glycol 8000 0.40

0.30 8 Talc 0.30

0.60 9 Titanium dioxide 0.60

0.20 10 Yellow ferric oxide 0.20

— 11 Water, purified 30.00
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mAnuFACturing direCtions

 1. Pass item 2 through 0.7 mm sieve, and collect in a 
stainless steel container.

 2. Place half quantity of step 1 in a tumbler.
 3. Pass items 1, 3, and item 4 through 0.5 mm sieve, 

collect in a stainless steel container, and mix well.
 4. Add 5% (=1.9 g) powder from step 1 to step 3, and 

mix well.
 5. Add 15% (=5.7 g) powder from step 1 to step 3, and 

mix well.
 6. Transfer step 5 into step 2.
 7. Transfer balance quantity of step 1 into step 2.
 8. Mix step 2 for 20 minutes using tumbler.
 9. Pass item 5 through 0.250 mm sieve, and add to step 

8.
 10. Mix step 9 for 2 minutes.
 11. Compress into 90 mg tablets, using a suitable punch 

(5.5 mm, round).
 12. Place item 11 in a stainless steel vessel. Add 

item 6 slowly to the vortex while stirring. Stir till 
lumps dissolve. Homogenize for 5 minutes. Keep 
for 3 to 4 hours for saturation of hydroxypropyl 
methylcellulose.

 13. Add items 7 to 10 one by one to step 12 with stir-
ring. Stir for 10 minutes. Homogenize for 5 minutes. 
Pass the coating dispersion through 180 mm sieve (if 
required).

 14. Load core tablets from step 11 in coating pan and 
apply coating dispersion from step 13 to get 2.5% to 
3.0% weight gain.

VESICARE TABLET (10 MG) FILM-
COATED TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Solifenacin succinate 10.00

122.20 2 Lactose spray dried 122.20

8.33 3 Cornstarch 8.33

8.33 4 Starch 1500 8.33

1.20 5 Magnesium stearate 1.20

3.00 6 Hydroxypropyl 
methylcellulose

3.00

0.75 7 Polyethylene glycol 8000 0.75

0.50 8 Talc 0.50

1.00 9 Titanium dioxide 1.00

0.30 10 Red ferric oxide 0.30

— 11 Water, purified 45.00

mAnuFACturing direCtions

 1. Pass item 2 through 0.7 mm sieve, and collect in a 
stainless steel container.

 2. Place half quantity of step 1 in a tumbler.
 3. Pass items 1, 3, and 4 through 0.5 mm sieve, collect 

in a stainless steel container, and mix well.
 4. Add 5% (=3 g) powder from step 1 to step 3, and mix 

well.
 5. Add 15% (=9.1 g) powder from step 1 to step 3, and 

mix well.
 6. Transfer step 5 into step 2.
 7. Transfer balance quantity of step 1 into step 2.
 8. Mix step 2 for 20 minutes using tumbler.
 9. Pass item 5 through 0.250 mm sieve, and add to step 

8.
 10. Mix step 9 for 2 minutes.
 11. Compress into 150 mg tablets, using a suitable punch 

(7.5 mm × 6.0 mm, oval).
 12. Place item 11 in a stainless steel vessel. Add 

item 6 slowly to the vortex while stirring. Stir till 
lumps dissolve. Homogenize for 5 minutes. Keep 
for 3 to 4 hours for saturation of hydroxypropyl 
methylcellulose.

 13. Add items 7 to 10 one by one to step 13 with stir-
ring. Stir for 10 minutes. Homogenize for 5 minutes. 
Pass the coating dispersion through 180 mm sieve (if 
required).

 14. Load core tablets from step 11 in coating pan and 
apply coating dispersion from step 13 to get 2.5% to 
3.0% weight gain.

VIRACEPT 250 MG TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

292.00 1 Nelfinavir mesylate 
equivalent to nelfinavir 
250 mg

292.00

158.00 2 Lactose monohydrate 158.00

25.00 3 Povidone 25.00

— 4 Water, purified 50.00

20.00 5 Crospovidone 20.00

5.00 6 Magnesium stearate 5.00

10.00 7 Hypromellose 10.00

2.00 8 Triacetin 2.00

0.30 9 FD&C Blue No. 2 0.30

— 10 Water, purified 100.00

mAnuFACturing direCtions

 1. Dissolve item 3 in item 4 in a stainless steel container.
 2. Pass items 2 and 1 and 20% of item 5 (4 g) through 

0.7 mm sieve and mix well.
 3. Place step 2 in a granulator.
 4. Knead step 3 with solution of step 1 for 5 to 10 min-

utes until a loose, moist mass is obtained.
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 5. Granulate the moist mass using a centrifugal granu-
lator with a 7 mm sieve.

 6. Spread over paper-lined trays and dry at 50°C to 
55°C for 8 hours (the relative humidity over the gran-
ules should be 20–35%).

 7. Pass the dried granules through a 1.25 mm sieve 
granulator.

 8. Transfer the granules to a tumbler.
 9. Pass the remaining quantity of item 5 through 0.5 

mm sieve, add to step 8, and mix for 15 minutes.
 10. Pass item 6 through 0.250 mm sieve, and add to step 

9.
 11. Mix step 10 for 2 minutes.
 12. Compress into 500 mg tablets, using a suitable punch 

(14.5 mm, round).
 13. Place item 10 in a stainless steel vessel. Add 

item 7 slowly to the vortex while stirring. Stir till 
lumps dissolve. Homogenize for 5 minutes. Keep 
for 3 to 4 hours for saturation of hydroxypropyl 
methylcellulose.

 14. Add item 8 and item 9 one by one to step 12 with stir-
ring. Stir for 10 minutes. Homogenize for 5 minutes. 
Pass the coating dispersion through 180 mm sieve (if 
required).

 15. Load core tablets from step 12 in coating pan and 
apply coating dispersion from step 14 to get 1.5% to 
2.0% weight gain.

VIRACEPT 625 MG TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

730.00 1 Nelfinavir mesylate 
equivalent to nelfinavir 
650 mg

730.00

62.00 2 Lactose monohydrate 62.00

45.00 3 Povidone 45.00

— 4 Water, purified 100.00

45.00 5 Crospovidone 45.00

9.00 6 Colloidal silicon dioxide 9.00

9.00 7 Magnesium stearate 9.00

15.00 8 Hypromellose 15.00

3.00 9 Triacetin 3.00

0.50 10 FD&C Blue No. 2 0.50

— 11 Water, purified 150.00

mAnuFACturing direCtions

 1. Dissolve item 3 in item 4 in a stainless steel container.
 2. Pass item 2, item 1, and 20% of item 5 (9 g) through 

0.7 mm sieve and mix well.
 3. Place step 2 in a granulator.
 4. Knead step 3 with solution of step 1 for 5 to 10 min-

utes until a loose, moist mass is obtained.

 5. Granulate the moist mass using a centrifugal granu-
lator with a 7 mm sieve.

 6. Spread over paper-lined trays and dry at 50°C to 
55°C for 8 hours (the relative humidity over the gran-
ules should be 20–35%).

 7. Pass the dried granules through a 1.25 mm sieve 
granulator.

 8. Transfer the granules to a tumbler.
 9. Pass the remaining quantity of item 5 and the item 6 

through 0.5 mm sieve, add to step 8, and mix for 15 
minutes.

 10. Pass item 7 through 0.250 mm sieve, and add to step 
9.

 11. Mix step 10 for 2 minutes.
 12. Compress into 900 mg tablets, using a suitable punch 

(16.5 mm, round).
 13. Place item 11 in a stainless steel vessel. Add 

item 8 slowly to the vortex while stirring. Stir till 
lumps dissolve. Homogenize for 5 minutes. Keep 
for 3 to 4 hours for saturation of hydroxypropyl 
methylcellulose.

 14. Add item 9 and item 10 one by one to step 13 with 
stirring. Stir for 10 minutes. Homogenize for 30 min-
utes.minutes. Pass the coating dispersion through 
180 mm sieve (if required).

 15. Load core tablets from step 12 in coating pan, and 
apply coating dispersion from step 14 to get 1.5% to 
2.0% weight gain.

VITAMIN A AND VITAMIN E TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

33,000 IU 1 Vitamin A acetate (dry 
powder, 500,000 IU/g)

69.00

70.00 2 Vitamin E acetate (dry 
powder)

70.00

146.00 3 Mannitol (granulated) with 
10% of Kollidon® 30

146.00

17.00 4 Kollidon® CL 17.00

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with high compressive force.

 2. Compress into 300 mg tablets, using 12 mm biplanar 
punches.
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VITAMIN A CHEWABLE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100,000 IU 1 Vitamin A acetate (dry 
powder, 325,000 IU/g)

350.00

350.00 2 Mannitol 350.00

25.00 3 Kollidon® VA 64 25.00

5.00 4 Magnesium stearate 5.00

3.00 5 Aerosil® 200 3.00

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with medium compressive force.

 2. Compress into 750 mg tablets, using 12 mm biplanar 
punches.

VITAMIN A TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

50,000 IU 1 Vitamin A acetate (dry 
powder, 500,000 IU/g)

110.00

100.00 2 AvicelTM PH102 100.00

10.00 3 Kollidon® VA 64 10.00

5.00 4 Kollidon® CL 5.00

1.00 5 Aerosil® 200 1.00

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, mix, 
and press with low compressive force.

 2. Compress into 231 mg tablets, using 9 mm biconvex 
punches.

VITAMIN A TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

5000 1 Vitamin A acetate (dry 
powder, 500,000 IU/g)

110.00

189.00 2 Ludipress® 189.00

1.00 3 Magnesium stearate 1.00

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with low compressive force.

 2. Compress into 306 mg tablets, using 8 mm punches.

VITAMIN A TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

50,000 1 Vitamin A acetate (dry 
powder, 500,000 IU/g)

120.00

120.00 2 Ludipress® 120.00

10.00 3 AvicelTM PH101 10.00

1.00 4 Magnesium stearate 1.00

1.00 5 Aerosil® 200 1.00

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with low compressive force.

 2. Compress into 277 mg tablets, using 8 mm punches.

VITAMIN A TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

50,000 1 Vitamin A acetate (dry 
powder, 500,000 IU/g)

110.00

154.00 2 AvicelTM PH101 154.00

10.00 3 Kollidon® VA 64 10.00

4.00 4 Kollidon® CL 4.00

1.00 5 Aerosil® 200 1.00

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press with low compressive force.

 2. Compress into 250 mg tablets, using 8 mm punches.
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VITAMIN A TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

25,000 IU 1 Vitamin A acetate (dry 
powder, 500,000 IU/g)

55.00

572.00 2 Dicalcium phosphate 
(granulated) (Di-Tab) with 
3% of Kollidon® 30

572.00

28.00 3 Polyethylene glycol, 
powder

28.00

19.40 4 Kollidon® CL 19.40

5.60 5 Aerosil® 200 5.60

mAnuFACturing direCtions

 1. Granulate the dicalcium phosphate with Kollidon® 
30, dissolved in isopropanol or water, and pass 
through a 0.5 to 12 mm screen sieve using a vibrat-
ing hopper.

 2. Mix the obtained dried granules with the other com-
ponents, sieve, and press with high compressive 
force.

 3. Compress into 680 mg tablets, using biplanar 
punches.

VITAMIN A, VITAMIN B6, AND 
VITAMIN E TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

40,000 IU 1 Vitamin A acetate (dry 
powder, 500,000 IU/g)

80.00

40.00 2 Pyridoxine hydrochloride 40.00

35.00 3 Vitamin E acetate (dry 
powder, SD 50)

75.00

395.00 4 Ludipress® 395.00

4.00 5 Magnesium stearate 4.00

5.00 6 Aerosil® 200 5.00

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, mix, 
and press with high compressive force.

 2. Compress into 583 mg tablets, using 12 mm biplanar 
punches.

VITAMIN A, VITAMIN C, AND 
VITAMIN D3 CHEWABLE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

2000/200 
IU

1 Vitamin A and vitamin D3 
(dry powder, 500,000 and 
50,000 IU/g, respectively)

4.00

30.00 2 Ascorbic acid (powder) 
with excess

33.00

300.00 3 Sucrose (crystalline) 300.00

300.00 4 Sorbitol (crystalline) 300.00

300.00 5 Mannitol 300.00

300.00 6 Ludipress® 300.00

5.00 7 Stearic acid 5.00

0.10 8 Saccharin sodium 0.10

30.00 9 Cyclamate sodium 30.00

30.00 10 Flavor mixture (Firmenich) 30.00

20.00 11 PEG-6000, powder 20.00

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, mix, 
and press with high compressive force.

 2. Compress into 1290 mg tablets, using 16 mm bipla-
nar punches.

VITAMIN A, VITAMIN C, AND VITAMIN E 
TABLETS (1200 IU/60 MG/30 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets

1200 IU 1 Vitamin A acetate (dry 
powder, 500,000 IU/g)

2.40

60.00 2 Ascorbic acid (powder) 60.00

30.00 3 Vitamin E acetate (dry 
powder, 50%)

60.00

105.00 4 Lactose monohydrate 105.00

30.00 5 AvicelTM PH101 30.00

20.00 6 Kollidon® 25 20.00

5.00 7 Talc 5.00

1.00 8 Aerosil® 200 1.00

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, mix, 
and press with medium-compression force.

 2. Compress into 285 mg tablets, using 8 mm biplanar 
punches.
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VITAMIN B-COMPLEX AND CARNITINE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

95.00 1 Thiamine mononitrate 95.00

20.00 2 Riboflavin 20.00

100.00 3 Nicotinamide 100.00

50.00 4 Calcium d-pantothenate 50.00

2.00 5 Folic acid 2.00

0.20 6 Biotin 0.20

0.005 7 Cyanocobalamin (gelatin 
coated, 1%)

0.50

50.00 8 Carnitine hydrochloride 50.00

100.00 9 Inositol 100.00

2.00 10 Adenosine phosphate 2.00

15.70 11 Kollidon® 30 15.70

70.00 12 Isopropanol 70.00

26.00 13 Kollidon® CL 26.00

122.00 14 Lactose monohydrate 122.00

14.00 15 PEG-6000, powder 14.00

mAnuFACturing direCtions

 1. Granulate mixture of items 1 to 10 with solution of 
items 11 and 12.

 2. Dry, pass through a 0.8 mm sieve, mix with items 13 
and 15, and press with low compressive force.

 3. Compress into 708 mg tablets, using 13 mm biplanar 
punches.

VITAMIN B-COMPLEX AND 
FOLIC ACID DRAGEES

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

4.35 1 Calcium d-pantothenate 
(granulate, 67%)

6.50

2.60 2 Thiamine mononitrate 
(10.4%)

25.00

20.00 3 Magnesium oxide (light) 20.00

45.75 4 d-mannitol (powder) 45.75

100.00 5 dl-methionine 100.00

2.30 6 Riboflavin 2.30

6.30 7 Nicotinamide 6.30

2.40 8 Pyridoxine HCl 2.40

4.00 9 Magnesium stearate 4.00

0.1150 10 d-biotin 0.1150

0.46 11 Folic acid 0.46

100.00 12 Choline tartrate 100.00

28.00 13 Silicic acid (precipitated) 28.00

0.87 μg 14 Vitamin B12 (as 0.1% 
water-soluble form)

0.871

3.15 15 Vitamin E (50%) 6.30

30.00 16 Sodium carboxymethyl 
starch

30.00

116.66 17 Isopropyl alcohol 116.66

22.00 18 Povidone (PVK K-90) 
(Luviskol®)

22.00

mAnuFACturing direCtions

 1. Incorporate in mixer PVP K-90 and isopropyl alco-
hol, and make a solution with continuous stirring.

 2. Place in mixer choline tartrate, dl-methionine, 
d-mannitol powder, magnesium oxide (previously 
sieved), silicic acid, and sodium carboxymethyl 
starch, and mix for 15 minutes.

 3. Add the solution of isopropyl alcohol and alcohol in 
first step for 10 minutes until moist mass is obtained.

 4. Granulate the moist mass through a centrifugal gran-
ulator with a 10 mm screen.

 5. Spread the granules on paper-lined trays, and dry 
overnight in a drying oven at 50°C.

 6. Crush the granules through a 1.5 mm sieve.
 7. Vitamin granulate: Tumble d-biotin, vitamin B12, 

folic acid, riboflavin, and pyridoxine hydrochloride 
in mixer for 5 minutes.

 8. Combine in the mixer nicotinamide, vitamin E, 
thiamine mononitrate/gelatin/mannitol granulate, 
d-mannitol powder, and sodium carboxymethyl 
starch; then, add the vitamin mixture, and mix for 10 
minutes.

 9. Pass through a 1 mm sieve if lumpy.
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 10. In a mixer, make a separate solution of PVP K-90 
and isopropyl alcohol.

 11. Place in the mixer the solution of isopropyl alcohol 
and PVP; then, knead until an evenly moist homoge-
neous mass is obtained.

 12. Add calcium d-pantothenate granules, and mix for 3 
to 5 minutes.

 13. Pass the granules through a centrifugal granula-
tor with a 10 mm screen, and spread on paper-lined 
trays.

 14. Keep overnight in a drying oven at 50°C; the relative 
humidity of the granules should be 10% to 20%.

 15. Crush the dried granules through an oscillator with a 
1.5 mm sieve.

 16. Put the granulate mixture in the mixing drum—the 
choline tartrate and the two lots of vitamin granules.

 17. Mix, and then add the magnesium stearate.
 18. Check to be sure that the relative humidity of the 

mixture is 10% to 20%.
 19. Compress, and apply a sealer coat (lacquer), sugar 

coat, and finishing coating.

VITAMIN B-COMPLEX AND VITAMIN C 
EFFERVESCENT TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

33.00 1 Thiamine mononitrate 33.00

4.00 2 Riboflavin 4.00

10.00 3 Pyridoxine hydrochloride 10.00

66.00 4 Nicotinamide 66.00

17.00 5 Calcium d-pantothenate 17.00

350.00 6 Tartaric acid (powder) 350.00

450.00 7 Sodium bicarbonate 450.00

750.00 8 Sucrose, crystalline 750.00

30.00 9 Kollidon® 30 30.00

QS 10 Isopropanol QS

500.00 11 Ascorbic acid (crystalline) 500.00

3.00 g 12 Riboflavin 3.00

10.00 13 Cyanocobalamin (gelatin 
coated, 0.1%)

10.00

10.00 14 Orange flavor 10.00

2.00 15 Saccharin sodium 2.00

5.00 16 Cyclamate sodium 5.00

50.00 17 PEG-6000 (powder) 50.00

mAnuFACturing direCtions

 1. Granulate mixture of items 1 to 9 with solvent item 
10, dry, pass through a 0.8 mm sieve, mix with items 
13 to 17, and press with high compressive force at a 
maximum of relative atmospheric humidity of 30%.

 2. Compress into 2315 mg tablets, using 20 mm bipla-
nar punches.

VITAMIN B-COMPLEX AND VITAMIN C TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

5.00 1 Thiamine mononitrate 5.00

5.00 2 Riboflavin 5.00

5.00 3 Pyridoxine hydrochloride 5.00

0.50 4 Folic acid 0.50

30.00 5 Niacin 30.00

0.10 6 Biotin 0.10

10.00 7 Calcium d-pantothenate 10.00

150.00 8 Ascorbic acid (crystalline/
powder)

150.00

172.40 9 Ludipress® 172.40

20.00 10 Kollidon® VA 64 20.00

2.00 11 Magnesium stearate 2.00

mAnuFACturing direCtions

 1. Mix all ingredients, pass through a 0.8 mm sieve, 
and then mix.

 2. Use medium to low compressive force to compress 
400 mg in 10 mm biplanar punches.

VITAMIN B-COMPLEX AND VITAMIN C TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

15.00 1 Thiamine hydrochloride 15.00

2.00 2 Riboflavin 2.00

5.00 3 Pyridoxine hydrochloride 5.00

25.00 4 Choline bitartrate 25.00

10.00 5 Nicotinamide 10.00

100.00 6 Ascorbic acid (crystalline/
powder)

100.00

220.00 7 Ludipress® 220.00

8.00 8 Stearic acid 8.00

mAnuFACturing direCtions

 1. Mix all ingredients, pass through a 0.8 mm sieve, 
and mix.

 2. Use medium to low compressive force to compress 
411 mg in 12 mm biplanar punches.

 3. The thiamine mononitrate formulation is more stable 
compared with the thiamine hydrochloride formula-
tion (previous).
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VITAMIN B-COMPLEX TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

25.00 1 Thiamine mononitrate or 
hydrochloride

25.00

25.00 2 Riboflavin 25.00

80.00 3 Nicotinamide 80.00

40.00 4 Calcium d-pantothenate 40.00

16.00 5 Pyridoxine hydrochloride 16.00

0.16 6 Cyanocobalamin (gelatin 
coated, 0.1%)

16.00

282.00 7 AvicelTM PH101 282.00

16.00 8 Kollidon® 30 16.00

3.00 9 Aerosil® 200 3.00

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, and 
mix.

 2. Compress using 12 mm biplanar punches with 
medium- to high-compression force.

 3. The mononitrate formulation is preferred for stabil-
ity reasons.

VITAMIN B-COMPLEX TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

2.30 1 Thiamine mononitrate 2.30

2.60 2 Riboflavin 2.60

2.30 3 Nicotinamide 2.30

2.20 4 Calcium d-pantothenate 2.20

2.70 5 Pyridoxine hydrochloride 2.70

0.024 6 Cyanocobalamin (gelatin 
coated, 0.1%)

2.40

280.00 7 Ludipress® 280.00

14.00 8 Flavor (Firmenich) 14.00

0.050 9 Saccharin sodium 0.05

4.00 10 Cyclamate sodium 4.00

5.00 11 Magnesium stearate 5.00

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, mix, 
and 8 mm biplanar punches.

 2. Compress into 314 mg tablets, using low-compres-
sion force.

 3. According to the European Commission, this formu-
lation is classified as dietary food.

VITAMIN B-COMPLEX TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

15.00 1 Microcrystalline cellulose 
(AvicelTM PH102)

15.00

0.20 2 Colloidal silicon dioxide 
(Aerosil® 200)

0.20

3.00 3 Calcium pantothenate 3.00

9.33 4 Powdered cellulose 9.33

35.60 5 Lactose (spray-dried) 35.60

0.91 6 Magnesium stearate 0.91

20.00 7 Nicotinamide 20.00

2.10 8 Pyridoxine hydrochloride 2.10

2.00 9 Riboflavin base 2.00

0.80 10 Talc (fine powder) 0.80

2.10 11 Thiamine mononitrate 2.10

mAnuFACturing direCtions

 1. Riboflavin base is a fine powder that tends to form 
globules while mixing.

 2. Disperse the base with Aerosil® and lactose carefully.
 3. Mix items 9 and 2 and 6.67 g of item 5 in the drum 

of a drum mixer for 10 minutes.
 4. Pass the mix two times through a 500 μm sieve using 

a sifter.
 5. Pass items 11, 8, and 3 and 6.67 g of item 5 through 

a granulator fitted with a 1.0 mm sieve.
 6. Pass items 7, 1, and 4 and 22.27 g of item 5 through 

a granulator fitted with a 1.0 mm sieve.
 7. Pass items 10 and 6 through a sifter fitted with a 500 

μm sieve.
 8. Load sieved material from previous step to the 

blender.
 9. Load sieved material to the blender.
 10. Blend the powders for 15 minutes.
 11. Load lubricant powders into the blender, and mix for 

an additional 5 minutes.
 12. Compress into 91 mg tablets at low relative humidity 

(55–60%).
 13. Coat tablets with a sealing coat, color coat, and pol-

ishing coat.
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VITAMIN B-COMPLEX, CHOLINE, 
AND BILE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

60.00 1 Acid dehydrocholic 
(powder)

60.00

100.00 2 Choline dihydrogen citrate 100.00

20.00 3 Niacinamide (white 
powder)

20.00

100.00 4 Inositol 100.00

2.50 5 Riboflavin (2% excess) 2.55

0.50 6 Pyridoxine hydrochloride 0.50

30.00 7 Povidone (K value, 29–32) 30.00

100.00 8 Racemethionine (crystals) 100.00

60.00 9 Ox bile extract (powder, 30 
mesh) (Bilein)

60.00

— 10 Alcohol dehydrated (200 
proof)

26.00

3.0 μg 11 Cyanocobalamin (oral 
powder in gelatin, 1000 
μg/g)

3.30

3.00 12 Thiamine hydrochloride 
(powder, regular)

3.60

8.40 13 Magnesium stearate 
(impalpable powder)

8.40

8.40 14 Stearic acid (fine powder) 8.40

mAnuFACturing direCtions

 1. Mill dehydrocholic acid, choline dihydrogen citrate, 
nicotinamide, inositol, and methionine through a 
600 μm screen.

 2. Place milled mixture from first step with riboflavin, 
pyridoxine hydrochloride, povidone, and ox bile 
extract in mass mixer.

 3. Add alcohol QS (approximately 26 g or 32.7 mL) 
very slowly to the mass.

 4. Mass for approximately 45 minutes in mixer.
 5. Scrape all material from the mass mixer as much as 

possible.
 6. Rinse mass mixer between runs.
 7. Granulate through a comminuting or similar mill or 

a 4.76 mm screen.
 8. Dry at 49°C to less than 1% LOD.
 9. Sift through an 840 µm screen in a shaker, and grind 

coarsely through a comminuting mill (knives for-
ward, medium speed).

 10. Pass one-half of the base granulation through a 1.68 
mm screen into a blender, if necessary.

 11. Mix cyanocobalamin oral powder with an equal 
volume of base granulation, and load into a blender 
through a 1.68 mm screen.

 12. Blend thiamine hydrochloride, magnesium stearate, 
and stearic acid.

 13. Then, hand-screen mixture through a 600 µm screen.
 14. Load into a blender through a 1.68 mm screen with 

the remainder of the base granulation, and blend for 
20 minutes.

 15. Compress and coat tablets using an appropriate 
formulation to render required color and sealing of 
tablet.

VITAMIN B-COMPLEX, VITAMIN A, 
VITAMIN C, AND VITAMIN D TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

2.00 1 Thiamine mononitrate 
(20% excess)

2.40

1.00 2 Riboflavin (10% excess) 1.10

74.50 3 Lactose (spray-dried) 74.50

15.00 4 Nicotinamide 15.00

300 IU 5 Vitamin D3 (dry powder, 
100,000 IU/g)

3.60

3000 IU 6 Vitamin A palmitate 
(250,000 IU/g)

18.00

36.00 7 Cellulose (microcrystalline) 
(AvicelTM PH102)

36.00

20.00 8 Ascorbic acid (90%) (33% 
excess)

26.60

1.00 9 Silicon dioxide (colloidal) 
(Aerosil® 200)

1.00

1.80 10 Magnesium stearate 1.80

mAnuFACturing direCtions

 1. Mix items 1 and 2 and 13.33 g of item 3 in a drum 
using a drum mixer for 10 minutes.

 2. Pass the mix through a 250 µm sieve using a sifter.
 3. Collect in a stainless steel drum, and load into the 

blender.
 4. Pass items 4 to 7 and 61.17 g of item 3 through a 

granulator fitted with a 1.0 mm sieve.
 5. Collect in a stainless steel drum, and load into the 

blender.
 6. Pass item 8 through a FitzMill fitted with sieve num-

ber 24230.
 7. Collect in a stainless steel drum, and load into the 

blender.
 8. Mix for 10 minutes.
 9. Pass item 9 through a 500 µm sieve using a sifter.
 10. Collect in a polyethylene bag.
 11. Pass item 10 through a 250 µm sieve using a sifter.
 12. Collect in the same polyethylene bag.
 13. Mix, and add 0.53 to 1.33 g powder from the preced-

ing step.
 14. Mix gently.
 15. Add to the blender.
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 16. Mix for 3 minutes.
 17. Unload lubricated granules in stainless steel drums.
 18. Compress into 180 mg tablets, using 7 mm round 

concave punches.
 19. Apply a sealing coat, a color coat, and a finishing 

coat (see Appendix).

VITAMIN B-COMPLEX, VITAMIN A, VITAMIN C, 
VITAMIN D, AND MINERAL TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

61.00 1 Ascorbic acid (coated), EC 61.00

5.50 2 Calcium pantothenate 5.50

8.00 μg 3 Cyanocobalamin 0.008

4.00 4 Copper sulfate, 5H2O 4.00

1.70 5 Magnesium oxide (heavy) 1.70

10.00 6 Nicotinamide 10.00

0.575 7 Pyridoxine hydrochloride 0.575

0.16 8 Potassium iodide 0.16

2.30 9 Riboflavin 2.30

3.25 10 Thiamine mononitrate 3.25

24.00 11 Vitamin A palmitate 
(250,000 IU/g)

24.00

4.80 12 Vitamin D3 powder 
(100,000 IU/g)

4.80

2.20 13 Zinc sulfate, 7H2O 2.20

19.265 14 Lactose monohydrate 19.265

25.00 15 Cellulose (microcrystalline) 
(AvicelTM PH102)

25.00

3.00 16 Povidone (PVP K-90) 3.00

6.50 17 Cellulose (microcrystalline) 
(AvicelTM PH102)

6.50

7.00 18 Crospovidone (Kollidon® 
CL)

7.00

1.00 19 Colloidal silicon dioxide 
(Aerosil® 200)

1.00

0.75 20 Magnesium stearate 0.75

3.00 21 Microcrystalline cellulose 
(powder)

3.00

— 22 Alcohol (absolute) 18.46

mAnuFACturing direCtions

 1. Dissolve item 16 in item 22 using a stirrer.
 2. Dissolve item 3 while stirring to obtain a clear 

solution.
 3. Press items 10, 9, 7, 6, 2, 14, and 15 through a 500 

µm stainless steel sieve in a sifter.
 4. Load into mixer, and mix for 5 minutes at high 

speed.
 5. Knead the dry powder with binding solution while 

mixing at high speed for 3 minutes.

 6. After the addition is complete, scrape the sides and 
blades.

 7. Mix for an additional 2 minutes using a mixer and 
chopper at high speed. Check the end point of granu-
lation. (The end point occurs when the granulation 
consists of few or no lumps.)

 8. If required, add an additional quantity of item 22, 
and record this extra quantity of item 22.

 9. Unload the wet granules in stainless steel trays for 
drying.

 10. Transfer the trays to an oven.
 11. Keep the door partially open.
 12. Switch on the oven, with air circulation, heater 

switched off, for 2 hours to evaporate alcohol.
 13. Close the door of the oven.
 14. Dry the granules at 55°C for 12 hours.
 15. After 4 hours of drying, scrape the semidried gran-

ules to break up the lumps to promote uniform 
drying.

 16. Check the LOD (limit: 0.8–1.2%).
 17. If required, dry further at 55°C for 2 hours.
 18. Check the LOD.
 19. Grind the dried granules through a 1.25 mm sieve 

using a granulator set at medium speed.
 20. Load granules into the blender.
 21. Mix items 4 and 13 and 3.08 g of item 17 in a poly-

ethylene bag.
 22. Mill through a FitzMill using sieve number 1530–

0030 (knives forward, medium speed).
 23. Collect in stainless steel drum.
 24. Add to blender.
 25. Sift items 11, 12, and 1 through a 630 µm sieve.
 26. Add to blender.
 27. Sift items 5, 8, 18, 19, and 21 and 3.42 g of item 17 

through a 500 µm sieve.
 28. Add to blender.
 29. Mix for 5 minutes.
 30. Sift item 20 through a 250 µm sieve.
 31. Mix a portion of the powder mix (~3.85 g) with 

sieved item 20.
 32. Add to the blender.
 33. Mix for 1 minute.
 34. Compress into 185 mg tablets, using 7 mm, round, 

concave punches.
 35. Coat using a subcoat, a color coat, and a finishing 

coat (see Appendix).



456 Handbook of Pharmaceutical Manufacturing Formulations, 3e: Volume 1 

VITAMIN B-COMPLEX, VITAMIN C, AND 
CALCIUM EFFERVESCENT TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

7.00 1 Thiamine mononitrate 7.00

5.00 2 Riboflavin 5.00

25.00 3 Nicotinamide 25.00

20.00 4 Pyridoxine hydrochloride 20.00

12.00 5 Calcium d-pantothenate 12.00

75.00 6 Calcium carbonate 75.00

164.00 7 Calcium glycerophosphate 164.00

400.00 8 Sodium bicarbonate 400.00

300.00 9 Tartaric acid (powder) 300.00

400.00 10 Sucrose (crystalline) 400.00

350.00 11 Sucrose (powder) 350.00

50.00 12 Kollidon® 30 50.00

10.00 13 Kollidon® 30 10.00

QS 14 Isopropanol QS

550.00 15 Ascorbic acid (powder) 550.00

2.00 16 Riboflavin 2.00

5.00 17 Cyanocobalamin (gelatin 
coated, 0.1%)

500.00

40.00 18 PEG-6000 (powder) 40.00

50.00 19 Kollidon® CL 50.00

mAnuFACturing direCtions

 1. Granulate mixture of items 1 to 12 with solution of 
item 19.

 2. Granulate items 13 to 18 separately, dry at 60°C with 
vacuum, mix with item 1, and blend.

 3. Compress into 2.5 g tablets, using 20 mm planar 
punches at medium- to high-compression force.

VITAMIN B-COMPLEX, VITAMIN C, 
AND FERROUS SULFATE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

300.00 1 Ferrous sulfate 300.00

15.00 2 Kollidon® 30 15.00

6.00 3 Kollidon® 30 6.00

QS 4 2-Propanol QS

45.00 5 Thiamine mononitrate 45.00

10.00 6 Riboflavin 10.00

82.00 7 Pyridoxine hydrochloride 82.00

69.00 8 Nicotinamide 69.00

470.00 9 Ascorbic acid (powder) 470.00

690.00 10 Ludipress® 690.00

50.00 11 PEG-6000 (powder) 50.00

9.00 12 Aerosil® 200 9.00

mAnuFACturing direCtions

 1. Granulate the mixture of items 1 to 2 with solution of 
items 5 to 12.

 2. Pass through a 0.8 mm sieve.
 3. Mix with items 3 and 4.
 4. Compress with high compressive force, 25 to 30 kN. 

Compress into 1750 mg tablets, using 20 mm bipla-
nar punches.

VITAMIN B-COMPLEX, VITAMIN C, 
AND VITAMIN E TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Niacinamide, (white 
powder), USP

100.00

750.00 2 Ascorbic acid; use sodium 
ascorbate 
(microcrystalline), USP

843.65

20.00 3 Calcium pantothenate, USP 
with excess

30.00

10.00 4 Riboflavin, USP 10.00

5.00 5 Pyridoxine hydrochloride, 
USP

5.25

40.00 6 Povidone, USP 40.00

68.00 7 Anhydrous isopropyl 
alcohol

68.00

15.00 8 Thiamine mononitrate 
(powder), USP

15.75

24.79 9 Vitamin E, USP, d,l-α-
tocopheryl acid succinate

33.71

150.00 μg 10 Folic acid (powder), USP 0.18

5.00 11 Magnesium stearate 5.00

40.00 12 Cellulose 
(microcrystalline), NF

40.00

4.00 μg 13 Vitamin B12; use 
cyanocobalamin powder 
in gelatin (1000 μg/g)

4.20

mAnuFACturing direCtions

 1. Avoid unnecessary exposure to light and moisture.
 2. Mill the nicotinamide and the sodium ascorbate 

through a 600 µm screen fitted to a FitzMill, or simi-
lar (impact forward, high speed).

 3. Load into a suitable mass mixer.
 4. Load calcium pantothenate, riboflavin, and pyridox-

ine hydrochloride into the mass mixer.
 5. Dry blend for 5 minutes.
 6. Dissolve povidone in alcohol (~84 mL) in a separate 

container.
 7. While mixing the blended powders, add the povi-

done solution.
 8. Continue to mix until a satisfactory granule mass is 

obtained.
 9. If required, use additional alcohol.
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 10. Granulate through a FitzMill, or similar, using a 5/8 
in. band (15.88 mm aperture or similar) or a 4.76 mm 
screen with knives forward at slow speed.

 11. Dry the granulation at 49°C to less than 1.5% LOD.
 12. Sift the dry granulation through a 1.19 mm screen.
 13. Pass remaining coarse granules through a #2 band 

(1.59 mm aperture or similar) using a FitzMill, or 
similar (knives forward, medium speed).

 14. Blend together the thiamine mononitrate, vitamin E, 
folic acid, magnesium stearate, and a portion of the 
microcrystalline cellulose.

 15. Mill blended powders through a 600 μm screen 
(impact forward, high speed).

 16. Care must be taken to prevent losses.
 17. Load half of the base granulation, the balance of the 

microcrystalline cellulose, and the powder blend 
into a suitable blender.

 18. Blend for 5 minutes.
 19. Add balance of base granulation, and blend for 15 

minutes.
 20. Do not mill cyanocobalamin.
 21. Blend together by hand the cyanocobalamin with a 

portion of the blended powders.
 22. Return to the blender, and blend for 15 minutes.
 23. Compress using ovaloid-shaped punches.
 24. Seal tablets with a subcoat, and then apply color coat 

and finishing coating.

VITAMIN C AND CALCIUM CARBONATE 
EFFERVESCENT TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

300.00 1 Calcium; use calcium 
carbonate

315.00

450.00 2 Sodium bicarbonate/tartaric 
acid (powder)

450.00

600.00 3 Kollidon® 30 600.00

35.00 4 Kollidon® 30 35.00

200.00 5 Isopropanol 200.00

400.00 6 Sucrose (crystalline) 400.00

500.00 7 Ascorbic acid (crystalline, 
with excess)

550.00

120.00 8 Kollidon® CL 120.00

60.00 9 PEG-6000 (powder) 60.00

mAnuFACturing direCtions

 1. Granulate mixture of items 1 to 3 with a solution of 
items 4 and 5, mix with item 6, and dry.

 2. Add items 7 to 9, and press with high compressive force 
at a maximum atmospheric relative humidity of 30%.

 3. Compress into 2500 mg tablets, using 20 mm bipla-
nar punches.

VITAMIN C AND VITAMIN E LOZENGES

Bill of Materials

Scale (mg/
lozenge) Item Material Name

Quantity/ 
1000 Lozenges 

(g)

100.00 1 Ascorbic acid (crystalline) 100.00

50.00 2 Vitamin E acetate (dry 
powder, SD 50)

100.00

400.00 3 Dextrose 400.00

4.00 4 Kollidon® 90F 4.00

25.00 5 Isopropanol 25.00

6.00 6 PEG-6000 (powder) 6.00

mAnuFACturing direCtions

 1. Granulate mixture of items 1 to 4 with isopropanol, 
dry, pass through a 0.8 mm sieve, mix with item 6, 
and press with high-compression force.

 2. Compress into 600 mg tablets, using 12 mm biplanar 
punches.

VITAMIN C CHEWABLE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

500.00 1 Ascorbic acid: 222.20 mg 
ascorbic acid and 312.50 
mg sodium ascorbate 
microcrystalline

500.00

850.00 2 Sorbitol (granular) 850.00

100.00 3 Lactose (120 mesh) 100.00

3.30 4 FD&C Yellow Dye No. 5 
lake

3.30

82.90 5 Cellulose 
(microcrystalline), NF 
(AvicelTM PH101)

82.90

11.60 6 Silica gel 11.60

8.29 7 Flavor 8.29

0.50 8 Flavor 0.50

8.29 9 Sodium cyclamate 8.29

33.20 10 Magnesium stearate 33.20

mAnuFACturing direCtions

 1. Pass ascorbic acid, sodium ascorbate, sorbitol, lac-
tose, FD&C Yellow dye, microcrystalline cellulose, 
silica gel, flavors, and sodium cyclamate through a 
420 µm screen.

 2. Using a comminuting mill, pass the coarse granules 
through a 420 µm screen (knives forward, medium 
speed).
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 3. Transfer milled materials to a suitable blender, and 
blend for 5 minutes.

 4. Screen the magnesium stearate by hand through an 
840 µm screen, and transfer to blender.

 5. Mix for 1 minute.
 6. Compress using 18 mm standard concave punches.

VITAMIN C CHEWABLE TABLETS

Bill of Materials

Scale 
(mg/g) Item Material Name

Quantity/ 
kg (g)

422.00 1 Ascorbic acid (powder) 422.00

283.00 2 Microcrystalline cellulose 283.00

130.00 3 Sucrose (powder) 130.00

80.00 4 Sucrose (crystalline) 80.00

24.00 5 Kollidon® VA 64 24.00

24.00 6 Cyclamate sodium 24.00

20.00 7 PEG-6000 (powder) 20.00

12.00 8 Orange flavor and 
strawberry flavor

12.00

2.00 9 Aerosil® 200 2.00

1.00 10 Saccharin sodium 1.00

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm sieve, 
and press into tablets with medium- to high-com-
pression force.

 2. Compress 250 mg (for 100 mg strength), 1250 mg (for 
500 mg strength), or 2500 mg (for 500 mg strength).

VITAMIN C CHEWABLE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

500.00 1 Ascorbic acid (crystalline) 500.00

1100.00 2 Sorbitol (crystalline) 1100.00

200.00 3 Sucrose (crystalline) 200.00

200.00 4 Sucrose (powder) 200.00

300.00 5 Dextrose 300.00

100.00 6 PEG-6000 (powder) 100.00

10.00 7 Magnesium stearate 10.00

10.00 8 Aerosil® 200 10.00

1.00 9 Saccharin sodium 1.00

10.00 10 Cyclamate sodium 10.00

30.00 11 Orange flavor 30.00

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, mix, 
and press with medium- to high-compression force.

 2. Compress into 2080 mg tablets, using 20 mm bipla-
nar punches.

VITAMIN C CHEWABLE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Ascorbic acid (crystalline) 100.00

450.00 2 Sodium ascorbate 
(crystalline)

450.00

264.00 3 Sorbitol (crystalline) 264.00

200.00 4 Sucrose (crystalline) 200.00

200.00 5 Sucrose (powder) 200.00

300.00 6 Dextrose 300.00

60.00 7 PEG-6000 (powder) 60.00

3.00 8 Magnesium stearate 3.00

4.00 9 Aerosil® 200 4.00

1.00 10 Saccharin sodium 1.00

10.00 11 Cyclamate sodium 10.00

20.00 12 Orange flavor 20.00

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, mix, 
and press with medium- to high-compression force.

 2. Compress into 1295 mg tablets, using 16 mm bipla-
nar punches.

VITAMIN C CHEWABLE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

6.70 1 Anhydrous silica 
(colloidal) (Aerosil® 200)

6.70

40.00 2 Cellulose (microcrystalline) 
(AvicelTM PH101)

40.00

6.50 3 Aspartame 6.50

170.00 4 Ascorbic acid (coated), EC 170.00

10.50 5 Orange flavor (dry) 10.50

13.00 6 Carmellose sodium 
(sodium CMC 7 MFD)

13.00

2.80 7 Orange dye 2.80

470.00 8 Dextrates, NF 470.00

19.50 9 Magnesium stearate 19.50

13.00 10 Stearic acid (fine powder) 13.00

160.00 11 Sorbitol (powder) 160.00

388.00 12 Sodium ascorbate 
(granular)

388.00
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mAnuFACturing direCtions

 1. Processing should be done in a controlled tempera-
ture and humidity area (limit: relative humidity, 
40–50%; temperature, 20–25°C).

 2. Mix items 2 and 7 in a polyethylene bag for 1 to 2 
minutes.

 3. Sift twice through a 250 μm sieve.
 4. Collect in a polyethylene bag, and check the unifor-

mity of dispersion.
 5. If required, sift again.
 6. Mix items 3, 5, and 6 in a polyethylene bag for 1 to 2 

minutes.
 7. Sift once through a 250 μm sieve.
 8. Add to the first step, and mix for 1 to 2 minutes.
 9. Sift items 8, 11, 4, and 12 once through a 1000 μm 

sieve, and collect in a stainless steel drum.
 10. Add the sieved materials from the preceding steps to 

the stainless steel drum.
 11. Mix in a drum blender for 2 to 3 minutes.
 12. Mix items 10, 9, and 1 in a polyethylene bag for 1 to 

2 minutes.
 13. Sift twice through a 500 μm sieve.
 14. Add 25.0 to 30.0 g of granules to the lubricant 

mixture.
 15. Mix for 1 to 2 minutes.
 16. Add this mixture to the granules.
 17. Mix in a drum blender for 1 minute.
 18. Check the moisture content (limit: moisture content 

NMT 3.5%).
 19. Check temperature and humidity before beginning 

compression (limit: relative humidity, 40–50%; tem-
perature, 20–25°C).

 20. Compress into 1300 mg tablets, using 16 mm 
punches.

 21. Fill appropriate amounts for lower strength (e.g., 100 
mg tablets in 10 mm punches).

VITAMIN C CHEWABLE TABLETS 
WITH DEXTROSE

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Ascorbic acid (crystalline); 
use ascorbic acid (coated, 
97.5%), EC

110.00

500.00 2 Dextrose 500.00

4.00 3 Kollidon® 90F 4.00

30.00–
50.00

4 Water and/or isopropanol 30.00–50.00

6.00 5 PEG-6000 (powder) 6.00

mAnuFACturing direCtions

 1. Granulate mixture of items 1 and 2 with solution of 
items 4 and 5 (in a fluidized bed), sieve, add item 6, 
and press with high-compression force.

 2. Compress into 620 mg tablets, using 12 mm biplanar 
punches.

 3. If no fluidized bed is available, use of water as a 
granulation solvent should be avoided.

 4. The use of coated ascorbic acid does not increase the 
stability.

VITAMIN C CHEWABLE TABLETS 
WITH FRUCTOSE

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

120.00 1 Ascorbic acid (powder) 120.00

500.00 2 Fructose 500.00

200.00 3 Ludipress® 200.00

100.00 4 AvicelTM PH101 100.00

15.00 5 Kollidon® VA 64 15.00

4.00 6 Aerosil® 200 4.00

35.00 7 PEG-6000 (powder) 35.00

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, mix, 
and press with high-compression force.

 2. Compress into 970 mg tablets, using 12 mm biplanar 
punches.

VITAMIN C CHEWABLE TABLETS WITH SUCROSE

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

500.00 1 Ascorbic acid 500.00

850.00 2 Sucrose, crystalline 850.00

575.00 3 AvicelTM PH 101 575.00

60.00 4 Kollidon® VA 64 60.00

15.00 5 Magnesium stearate 15.00

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, mix, 
and press with medium-compression force.

 2. Compress into 2000 mg tablets, using 20 mm bipla-
nar punches.
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VITAMIN C EFFERVESCENT TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

1000.00 1 Vitamin C (as ascorbic 
acid)

1000.00

800.00 2 Tartaric acid (fine crystals) 800.00

1000.00 3 Sodium bicarbonate 1000.00

0.50 4 Riboflavin 0.50

20.00 5 Saccharin sodium 20.00

20.00 6 Sodium chloride (milled) 20.00

50.00 7 Lime flavor 50.00

1709.50 8 Sugar (fine crystals) 1709.50

QS 9 Alcohol QS

mAnuFACturing direCtions

 1. All operations must be carried out at a relative 
humidity of less than 40% at 25°C.

 2. Active substance granulate: If saccharin sodium is 
lumpy, sieve it by means of a centrifugal granulator 
(1 mm) or a 3 mm band sieve.

 3. Suck into the mixer the entire amount of sugar, 
ascorbic acid, tartaric acid, and saccharin sodium 
(previously sieved, if required), together with first 
part sieved sodium bicarbonate (open filter, closed 
bypass; jacket temperature of 40°C); backflash filter 
twice, evacuate to ~800 mbar, and close filter.

 4. Mix with mixer for approximately 10 minutes (jacket 
temperature 40°C) at a speed of 50 rpm.

 5. Turn off the mixer, and evacuate to 10 mbar (open 
filter, closed bypass; jacket temperature of 40°C).

 6. Separately dissolve or suspend riboflavin in alcohol.
 7. Suck this granulating liquid into the evacuated ves-

sel at a mixer speed of 30 rpm (closed filter, closed 
bypass; jacket temperature of 40°C).

 8. With jacket heating turned off, granulate up to a 
product temperature of 60°C at a mixer speed of 110 
rpm (time required is approximately 20–25 minutes).

 9. At a jacket temperature of 56°C and a mixer rotation 
speed of approximately 15 rpm, dry for 2 to 5 min-
utes (closed filter, open bypass).

 10. When dust develops in the course of further drying, 
close the bypass and open the filter.

 11. At a mixer speed of 20 rpm and interval setting (2 
minutes/15 seconds), continue the drying at a jacket 
temperature of approximately 58°C and vacuum of 
10 mbar until a total drying time of 10 to 20 minutes 
is reached.

 12. Sieve the active substance granulate by sucking it by 
means of vacuum at a jacket temperature of approxi-
mately 59°C and a mixer speed of 20 rpm through a 
Buehler universal mill (1.5 mm screen) directly into 
a suitable container.

 13. Preferable relative humidity of the active substance 
is less than 10%.

 14. Sieve milled sodium chloride and lime flavor 
through a round hand sieve (1 mm) with a diameter 
of approximately 38 cm; add to sieved sodium car-
bonate (second part) in a mixing drum, and mix (e.g., 
tumble mix, 19 rpm for 10 minutes).

 15. Combine this dry mix (sucked by vacuum) with the 
active substance granulate.

 16. Finally, add the remaining sieved and lump-free 
sodium bicarbonate (third part).

 17. Mix the mixture that is ready for compression for 45 
minutes.

 18. The preferable relative humidity of the mixture is 
less than 20%.

 19. In a suitable rotary tablet press, compress efferves-
cent tablets with a weight of 4600 mg and a hardness 
of 8 kpi.

VITAMIN C EFFERVESCENT TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Ascorbic acid (powder) 
with excess

112.00

200.00 2 Sorbitol (instant) 200.00

1000.00 3 Anhydrous citric acid 1000.00

587.00 4 Sodium bicarbonate 587.00

65.00 5 PEG-6000 (powder) 65.00

10.00 6 Lemon flavor 10.00

25.00 7 Cyclamate sodium 25.00

1.00 8 Saccharin sodium 1.00

mAnuFACturing direCtions

 1. Dry the sodium bicarbonate for 1 hour at 100°C, mix 
with the other components, pass all through a 0.8 
mm sieve, and press with high-compression force at 
a maximum atmospheric relative humidity of 30%.

 2. Compress into 2050 mg tablets, using 20 mm bipla-
nar punches.



461Compressed Solids Formulations 

VITAMIN C EFFERVESCENT TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

1000.00 1 Ascorbic acid (crystalline) 1000.00

800.00 2 Sorbitol (crystalline) 800.00

150.00 3 Anhydrous citric acid 150.00

660.00 4 Sodium bicarbonate 660.00

80.00 5 PEG-6000 (powder) 80.00

QS 6 Lemon flavor QS

QS 7 Cyclamate sodium QS

QS 8 Saccharin sodium QS

mAnuFACturing direCtions

 1. Dry the sodium bicarbonate for 1 hour at 100°C, mix 
with the other components, pass all through a 0.8 
mm sieve, and press with high-compression force at 
a maximum atmospheric relative humidity of 30%.

 2. Compress into 2690 mg tablets, using 20 mm bipla-
nar punches.

VITAMIN C EFFERVESCENT TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

500.00 1 Sodium hydrogen 
carbonate

500.00

430.00 2 Tartaric acid 430.00

8.00 3 Kollidon® 25 8.00

0.20 4 2-Propanol 200.00 mg

550.00 5 Ascorbic acid (crystalline) 550.00

660.00 6 Sucrose 660.00

67.00 7 PEG-6000 (powder) 67.00

67.00 8 Dextrose (powder) 67.00

10.00 9 Orange flavor 10.00

1.00 10 Saccharin sodium 1.00

mAnuFACturing direCtions

 1. Granulate mixture of items 1 and 2 with solution of 
items 2 and 3, pass through a 0.5 mm sieve, and dry 
at 60°C.

 2. Dry mixture of items 5 and 6 at 60°C.
 3. Mix together with the previous granules and with 

items 7 to 10.
 4. At a maximum atmospheric relative humidity of 

30%, press to effervescent tablets.
 5. Compress into 2300 mg tablets, using 20 mm bipla-

nar punches.

VITAMIN C TABLETS

mAnuFACturing direCtions

 1. Produce a 5wt% vitamin C containing tablet in the 
following manner for a batch size of 100,000 tablets 
(100 kg).

 2. Fine screen the following components (Frewitt 
screening machine) to a 1.0 mm mesh size and mixed 
for 10 minutes in a tumbling drum mixer in a V2A 
high-grade steel container (200 L): Ascorbic acid 
5000 g; glucose 1H2O 89,000 g ; cellulose powder 
(tableting aid K) 4000 g ; poly(1-vinyl-2-pyrrolidone 
1000 g 25,000 (Kollidon® 25).

 3. Thereafter, screen in by hand 1000 g of magnesium 
stearate by hand, mix for 2 minutes in the tumbling 
drum mixer, and compress.

VITAMIN C TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Ascorbic acid (coated) 104.00

2.40 2 Anhydrous colloidal silica 
(Aerosil® 200)

2.40

60.00 3 Cellulose (microcrystalline) 
(AvicelTM PH102)

60.00

0.13 4 FD&C Yellow Dye No.10 
lake

0.13

37.00 5 Lactose (spray-dried) 37.00

3.20 6 Glyceryl behenate (glyceryl 
monostearate)

3.20

2.40 7 Stearic acid (fine powder) 2.40

1.00 8 Magnesium stearate 1.00

mAnuFACturing direCtions

 1. Processing should be done under controlled tempera-
ture and humidity (limit: relative humidity, 40–50%; 
temperature, 20–25°C).

 2. Mix items 5 and 4 in a polyethylene bag for 1 to 2 
minutes.

 3. Sift twice through a 630 μm sieve.
 4. Collect in a polyethylene bag.
 5. Check the uniformity of dispersion.
 6. If required, sift again.
 7. Sift item 3.
 8. Sift mixture from first step and item 2 through a 

630 μm sieve.
 9. Load into a drum blender.
 10. Sift item 4 through a 630 μm sieve.
 11. Load into the mix in the drum blender.
 12. Mix items 6, 7, and 8 in a polyethylene bag for 1 to 2 

minutes.
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 13. Sift through a 250 μm sieve.
 14. Collect in a polyethylene bag.
 15. Add 13.33 to 20.00 g of granules to the lubricant 

mixture.
 16. Mix for 1 to 2 minutes.
 17. Add this to the mix in a stainless steel drum blender.
 18. Mix in a drum blender for 2 minutes.
 19. Check the temperature and humidity before begin-

ning compression (limit: relative humidity, 40–45%; 
temperature, 20–25°C).

 20. Compress into 210 mg tablets, using 8 mm round 
concave punches.

VITAMIN C TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Ascorbic acid (powder) 100.00

232.00 2 Ludipress® 232.00

1.00 3 Magnesium stearate 1.00

mAnuFACturing direCtions

 1. Mix all components, sieve, and press into 335 mg 
tablets.

 2. Compression force affects disintegration time.

VITAMIN C TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

200.00 1 Ascorbic acid (powder) 200.00

231.00–
256.00

2 Ludipress® 231.00–256.00

25.00 3 Kollidon® VA 64 25.00

15.00 4 Kollidon® CL 15.00

1.20 5 Aerosil® 200 1.20

2.50 6 Magnesium stearate 2.50

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm screen, 
and press with medium-compression force (18 kN).

 2. Compress into 499 mg tablets, using 12 mm biplanar 
punches.

VITAMIN E CHEWABLE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

100.00 1 Vitamin E acetate (SD 50) 200.00

493.00 2 Ludipress® 493.00

390.00 3 Sorbitol (crystalline) 390.00

100.00 4 Mannitol 100.00

400.00 5 Dicalcium phosphate 
(granulated with 5% 
Kollidon® 30)

400.00

7.00 6 Aerosil® 200 7.00

3.00 7 Magnesium stearate 3.00

mAnuFACturing direCtions

 1. Mix all components, pass through a 0.8 mm screen, 
and press with high-compression force.

 2. Compress into 711 mg tablets, using 12 mm biplanar 
punches.

VITAMIN E CHEWABLE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

150.00 1 Vitamin E acetate (dry 
powder, 50%)

300.00

300.00 2 Sorbitol 300.00

6.00 3 Aerosil® 200 6.00

0.20 4 Saccharin sodium 0.20

6.00 5 Magnesium stearate 6.00

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, mix, 
and press with high-compression force.

 2. Compress into 620 mg tablets, using 12 mm biplanar 
punches.

VITAMIN E CHEWABLE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

400.00 1 Vitamin E acetate (dry 
powder, SD 50)

800.00

790.00 2 Ludipress® 790.00

20.00 3 Aerosil® 200 20.00

QS 4 Flavors QS
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mAnuFACturing direCtions

 1. Pass all components through a 0.5 mm sieve, mix, 
and press with high-compression force.

 2. Compress into 1665 mg tablets, using 20 mm bipla-
nar punches.

VITAMIN E TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

50.00 1 Vitamin E acetate (dry 
powder, SD 50)

100.00

140.00 2 Mannitol 140.00

140.00 3 Tablettose® 140.00

15.00 4 Kollidon® VA 64 15.00

2.00 5 Magnesium stearate 2.00

10.00 6 Aerosil® 200 10.00

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, mix, 
and press with high-compression force.

 2. Compress into 410 mg tablets, using 12 mm biplanar 
punches.

VITAMIN E TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

50.00 1 Vitamin E acetate (dry 
powder, SD 50)

100.00

300.00 2 Sorbitol (crystalline) 300.00

3.00 3 Magnesium stearate 3.00

3.00 4 Aerosil® 200 3.00

mAnuFACturing direCtions

 1. Pass all components through a 0.8 mm sieve, mix, 
and press with high-compression force.

 2. Compress into 413 mg tablets, using 12 mm biplanar 
punches.

VOLTAREN ENTERIC-COATED TABLETS (25 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

25.00 1 Diclofenac sodium 25.00

44.20 2 Lactose spray dried 44.20

25.00 3 Microcrystalline cellulose 
(AvicelTM PH102)

25.00

2.00 4 Povidone K30 2.00

3.00 5 Sodium starch glycolate 3.00

0.80 6 Magnesium stearate 0.80

18.60 7 Eudragit® L30 D, 30% 
dispersion (methacrylic 
acid copolymer)

18.60

0.50 8 Triethyl citrate (Eudraflex) 0.50

1.00 9 Talc 1.00

— 10 Water, purified 15.00

2.00 11 Hydroxypropyl 
methylcellulose

2.00

0.40 12 Polyethylene glycol 6000 0.40

0.30 13 Talc 0.30

0.70 14 Titanium dioxide 0.70

0.25 15 D&C Yellow No. 10 
Aluminum Lake

0.25

— 16 Water, purified 35.00

mAnuFACturing direCtions

 1. Pass item 2 through 0.7 mm sieve, and place in a 
tumbler.

 2. Pass item 1, item 4, and item 5 through 0.5 mm sieve, 
and place in tumbler from step 1.

 3. Pass item 3 through 0.7 mm sieve, and place in tum-
bler from step 1.

 4. Mix step 1 for 20 minutes using tumbler.
 5. Pass item 6 through 0.250 mm sieve, and add to step 

4.
 6. Mix step 5 for 2 minutes.
 7. Compress into 100 mg tablets, using a suitable punch 

(5.5 mm, round).
 8. Place item 10 in a stainless steel vessel. Add item 7 

slowly to the vortex while stirring.
 9. Add item 8 and item 9 one by one to step 8 with stir-

ring. Stir for 5 minutes.
 10. Load core tablets from step 7 in coating pan and 

apply coating dispersion from step 9 to get 6.0% to 
6.5% weight gain.

 11. Place item 16 in a stainless steel vessel. Add item 
11 slowly to the vortex while stirring. Stir till 
lumps dissolve. Homogenize for 5 minutes. Keep 
for 3 to 4 hours for saturation of hydroxypropyl 
methylcellulose.

 12. Add item 12, item 13, item 14, and item 15 one by 
one to step 11 with stirring. Stir for 10 minutes. 
Homogenize for 5 minutes. Check that coating 
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dispersion is clear and lump free. Pass the coating 
dispersion through 180 mm sieve (if required).

 13. Apply coating dispersion from step 12 to step 10.

VOLTAREN ENTERIC-COATED TABLETS (50 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

50.00 1 Diclofenac sodium 50.00

68.25 2 Lactose spray dried 68.25

45.00 3 Microcrystalline cellulose 
(AvicelTM PH102)

45.00

5.00 4 Povidone K30 5.00

5.25 5 Sodium starch glycolate 5.25

1.50 6 Magnesium stearate 1.50

32.38 7 Eudragit® L30 D, 30% 
dispersion (methacrylic 
acid copolymer)

32.38

0.875 8 Triethyl citrate (Eudraflex) 0.875

2.00 9 Talc 2.00

— 10 Water, purified 25.00

3.50 11 Hydroxypropyl 
methylcellulose

3.50

0.70 12 Polyethylene glycol 6000 0.70

0.50 13 Talc 0.50

1.20 14 Titanium dioxide 1.20

0.20 15 FD&C Blue No. 1 
Aluminum Lake

0.20

— 16 Water, purified 55.00

mAnuFACturing direCtions

 1. Pass item 2 through 0.7 mm sieve, and place in a 
tumbler.

 2. Pass items 1, 4, and 5 through 0.5 mm sieve, and 
place in tumbler from step 1.

 3. Pass item 3 through 0.7 mm sieve, and place in tum-
bler from step 1.

 4. Mix step 1 for 20 minutes using tumbler.
 5. Pass item 6 through 0.250 mm sieve, and add to step 

4.
 6. Mix step 5 for 2 minutes.
 7. Compress into 175 mg tablets, using a suitable punch 

(8.0 mm, round).
 8. Place item 10 in a stainless steel vessel. Add item 7 

slowly to the vortex while stirring.
 9. Add item 8 and item 9 one by one to step 8 with stir-

ring. Stir for 5 minutes.
 10. Load core tablets from step 7 in coating pan, and 

apply coating dispersion from step 9 to get 6.0% to 
6.5% weight gain.

 11. Place item 16 in a stainless steel vessel. Add item 
11 slowly to the vortex while stirring. Stir till 
lumps dissolve. Homogenize for 5 minutes. Keep 

for 3 to 4 hours for saturation of hydroxypropyl 
methylcellulose.

 12. Add item 12, item 13, item 14, and item 15 one by 
one to step 11 with stirring. Stir for 10 minutes. 
Homogenize for 5 minutes. Check that coating dis-
persion is clear and lump free. Pass the coating dis-
persion through 180 mm sieve (if required).

 13. Apply coating dispersion from step 12 to step 10.

VOLTAREN ENTERIC-COATED TABLET (75 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

75.00 1 Diclofenac sodium 75.00

124.50 2 Lactose monohydrate 124.50

75.00 3 Microcrystalline cellulose 
(AvicelTM PH102)

75.00

12.00 4 Povidone K30 12.00

10.50 5 Sodium starch glycolate 10.50

3.00 6 Magnesium stearate 3.00

— 7 Ethanol 95% 45.00

55.50 8 Eudragit® L30 D, 30% 
dispersion (methacrylic 
acid copolymer)

55.50

1.50 9 Triethyl citrate (Eudraflex) 1.50

3.00 10 Talc 3.00

— 11 Water, purified 45.00

4.50 12 Hydroxypropyl 
methylcellulose

4.50

0.90 13 Polyethylene glycol 6000 0.90

0.90 14 Talc 0.90

2.00 15 Titanium dioxide 2.00

0.20 16 Red ferric oxide 0.20

— 17 Water, purified 60.00

mAnuFACturing direCtions

 1. Dissolve item 4 in item 7 in a stainless steel container.
 2. Pass item 2, item 1, and half quantity of item 3 (37.5 

g) through 0.5 mm sieve, and mix well.
 3. Place step 2 in a granulator.
 4. Knead step 3 with solution of step 1 for 5 to 10 min-

utes until a loose, moist mass is obtained.
 5. Granulate the moist mass using a centrifugal granu-

lator with a 7 mm sieve.
 6. Spread over paper-lined trays, and dry at 45°C to 

50°C for 8 hours (the relative humidity over the gran-
ules should be 20–35%).

 7. Pass the dried granules through a 1.25 mm sieve 
granulator.

 8. Transfer the granules to a tumbler.
 9. Pass item 5 and the remaining half quantity of item 9 

through 0.5 mm sieve, add to step 8, and mix for 15 
minutes.
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 10. Pass item 6 through 0.250 mm sieve, and add to step 9.
 11. Mix step 10 for 2 minutes.
 12. Compress into 300 mg tablets, using a suitable punch 

(10.5 mm, round).
 13. Place item 11 in a stainless steel vessel. Add item 8 

slowly to the vortex while stirring.
 14. Add item 9 and item 10 one by one to step 13 with 

stirring. Stir for 5 minutes.
 15. Load core tablets from step 12 in coating pan, and 

apply coating dispersion from step 14 to get 6.0% to 
6.5% weight gain.

 16. Place item 17 in a stainless steel vessel. Add item 
12 slowly to the vortex while stirring. Stir till 
lumps dissolve. Homogenize for 5 minutes. Keep 
for 3 to 4 hours for saturation of hydroxypropyl 
methylcellulose.

 17. Add item 13, item 14, item 15, and item 16 one by 
one to step 11 with stirring. Stir for 10 minutes. 
Homogenize for 5 minutes. Check that coating dis-
persion is clear and lump free. Pass the coating dis-
persion through 180 mm sieve (if required).

 18. Apply coating dispersion from step 17 to step 15.

VYTORIN TABLETS (10 MG/10 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Ezetimibe 10.00

10.00 2 Simvastatin 10.00

50.16 3 Lactose monohydrate 50.16

25.00 4 Microcrystalline cellulose 
(AvicelTM PH102)

25.00

0.02 5 Butylated hydroxyanisole 0.02

1.50 6 Citric acid monohydrate 1.50

0.02 7 Propyl gallate 0.02

2.50 8 Croscarmellose sodium 2.50

0.80 9 Magnesium stearate 0.80

— 10 Water, purified 10.00

— 11 Ethanol 95% 5.00

2.20 12 Hydroxypropyl 
methylcellulose

2.20

— 13 Water, purified 20.00

mAnuFACturing direCtions

 1. Dissolve item 6 in item 10 in a stainless steel 
container.

 2. Dissolve item 5 and item 7 one by one in item 11 in 
another stainless steel container.

 3. Mix step 2 with step 1.
 4. Pass items 3, 1, and 2 through 0.5 mm sieve, and mix 

well.
 5. Place step 4 in a granulator.

 6. Knead step 5 with solution of step 3 for 5 to 10 min-
utes until a loose, moist mass is obtained.

 7. Granulate the moist mass using a centrifugal granu-
lator with a 7 mm sieve.

 8. Spread step over paper-lined trays, and dry at 45°C 
to 50°C for 8 hours (the relative humidity over the 
granules should be 20–35%).

 9. Pass the dried granules through a 1.25 mm sieve 
granulator.

 10. Transfer the granules to a tumbler.
 11. Pass items 4 and 8 through 0.5 mm sieve, add to step 

10, and mix for 15 minutes.
 12. Pass item 9 through 0.250 mm sieve, and add to step 11.
 13. Mix step 12 for 2 minutes.
 14. Compress into 100 mg tablets, using a suitable punch 

(6.0 mm, round).
 15. Place item 13 in a stainless steel vessel. Add item 

12 slowly to the vortex while stirring. Stir till 
lumps dissolve. Homogenize for 5 minutes. Keep 
for 3 to 4 hours for saturation of hydroxypropyl 
methylcellulose.

 16. Load core tablets from step 14 in coating pan and 
apply coating dispersion from step 15 to get 1.5% to 
1.8% weight gain.

VYTORIN TABLETS (10 MG/20 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Ezetimibe 10.00

20.00 2 Simvastatin 20.00

75.24 3 Lactose monohydrate 75.24

37.50 4 Microcrystalline cellulose 
(AvicelTM PH102)

37.50

0.03 5 Butylated hydroxyanisole 0.03

2.25 6 Citric acid monohydrate 2.25

0.03 7 Propyl gallate 0.03

3.75 8 Croscarmellose sodium 3.75

1.20 9 Magnesium stearate 1.20

— 10 Water, purified 15.00

— 11 Ethanol 95% 7.50

3.3 12 Hydroxypropyl 
methylcellulose

3.3

— 13 Water, purified 30.00

mAnuFACturing direCtions

 1. Dissolve item 6 in item 10 in a stainless steel 
container.

 2. Dissolve item 5 and item 7 one by one in item 11 in 
another stainless steel container.

 3. Mix step 2 with step 1.
 4. Pass items 3, 1, and 2 through 0.5 mm sieve, and mix 

well.
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 5. Place step 4 in a granulator.
 6. Knead step 5 with solution of step 3 for 5 to 10 min-

utes until a loose, moist mass is obtained.
 7. Granulate the moist mass using a centrifugal granu-

lator with a 7 mm sieve.
 8. Spread over paper-lined trays, and dry at 45°C to 

50°C for 8 hours (the relative humidity over the gran-
ules should be 20–35%).

 9. Pass the dried granules through a 1.25 mm sieve 
granulator.

 10. Transfer the granules to a tumbler.
 11. Pass items 4 and 8 through 0.5 mm sieve, add to step 

10, and mix for 15 minutes.
 12. Pass item 9 through 0.250 mm sieve, and add to step 

11.
 13. Mix step 12 for 2 minutes.
 14. Compress into 150 mg tablets, using a suitable punch 

(7.5 mm × 6.0 mm, oval).
 15. Place item 13 in a stainless steel vessel. Add item 

12 slowly to the vortex while stirring. Stir till 
lumps dissolve. Homogenize for 5 minutes. Keep 
for 3 to 4 hours for saturation of hydroxypropyl 
methylcellulose.

 16. Load core tablets from step 14 in coating pan, and 
apply coating dispersion from step 15 to get 1.5% to 
1.8% weight gain.

WARFARIN TABLETS (1, 2, 2.5, 3, 4, 
5, 6, 7.5, AND 10 MG), COUMADIN 
WARFARIN SODIUM TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

11.470 1 Starch (maize) 11.470

0.215 2 Dye 0.215

0.119 3 Dye 0.119

3.020 4 Starch (maize) 3.020

— 5 Water, purified, ca 9.000

37.000 6 Cellulose microcrystalline 37.000

126.310 7 Lactose monohydrate 126.310

1.000 8 Warfarin sodium 
anhydrousa

1.000

0.930 9 Magnesium stearate 0.930

0.930 10 Amberlite (RP-88) ion 
exchange resin

0.930

a Factored quantity; adjust with lactose. Dyes are selected to color-code dif-
ferent strengths for safety.

mAnuFACturing direCtions

Caution: Warfarin is poisonous. Wear a dust mask when 
handling. Send a 5 g sample to redetermine factor before 
granulating.

 1. Granulation
 a. Roughly blend cornstarch (item 1) with dyes, 

and mill through an 80 mesh (117 μm aperture 
or similar) screen.

 b. Roughly blend 200 mg of colored starch mixture 
from step 1a with cornstarch (item 4).

 c. Make a starch paste using the colored starch mixture 
from step 1b and approximately 18 mL purified 
water. Note: Starch paste should be smooth and 
thin. A thick starch paste will cause dye spots.

 d. Roughly blend the remaining colored starch 
mixture from step 1a with the following items: 
cellulose microcrystalline, lactose, and warfarin 
sodium, and mill through a 30 mesh (600 μm 
aperture or similar) screen.

 e. Load the milled material into a Day mixer (or 
similar), and blend for 10 minutes. Mass with hot 
starch paste. The addition of starch paste should 
be finished in 2 minutes. Mass for another 15 
minutes using additional purified water, if neces-
sary. Record the amount of purified water added. 
(Note: Do not overwet or mass for too long.)

 f. Granulate through a 5/8 in. (15.88 mm aperture 
or similar) band.

 g. Dry overnight at 49°C to not more than a 1.5% 
LOD at 105°C.

  Note: Protect the granules from moisture from 
this step on. Make sure that the relative humidity 
is not greater than 40% at 24°C (54 grains).

 h. Sift and grind through a 30 mesh (600 µm aper-
ture or similar) screen.

 i. Or, sift the dried granulation through a 20 mesh 
(840 µm aperture or similar) screen, and mill 
the coarse material through a 20 mesh (840 µm 
aperture or similar) screen using FitzMill (or 
similar), with knives forward, at medium speed.

 2. Lubrication
 a. Load the granulation into the blender.
 b. Sift magnesium stearate and Amberlite through 

a 30 mesh (600 µm aperture, or similar) screen 
into a partial drum of granulation. Mix by hand, 
and load into a blender.

 c. Add the remaining granulation to a blender, and 
blend for 10 minutes.

 d. Discharge the blender into polyethylene-lined 
drums.

 3. Compression: Compress using an 8 mm round flat, 
bevel-edged punch. The weight of 10 tablets is 1.85 
g; thickness is 2.7 to 2.9 mm. Different dyes and dif-
ferent strengths of warfarin sodium can be adjusted 
with lactose.
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YASMIN TABLET (3 MG/0.03 MG)—ACTIVE 
FILM-COATED TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

3.00 1 Drospirenone 3.00

0.03 2 Ethinyl estradiol 0.03

74.47 3 Lactose spray dried 74.47

5.00 4 Cornstarch 5.00

1.80 5 Povidone K25 1.80

5.00 6 Starch 1500 5.00

0.70 7 Magnesium stearate 0.70

2.00 8 Hydroxypropyl 
methylcellulose

2.00

0.40 9 Polyethylene glycol 6000 0.40

0.30 10 Talc 0.30

0.60 11 Titanium dioxide 0.60

0.20 12 Yellow ferric oxide 0.20

— 13 Water, purified 30.00

mAnuFACturing direCtions

 1. Pass item 3 through 0.7 mm sieve and collect in a 
stainless steel container.

 2. Place half quantity of step 1 in a tumbler.
 3. Pass items 1, 2, 4, 5, and 6 through 0.5 mm sieve, 

collect in a stainless steel container, and mix well.
 4. Add 5% (=1.9 g) powder from step 1 to step 3, and 

mix well.
 5. Add 10% (=3.8 g) powder from step 1 to step 4, and 

mix well.
 6. Add 15% (=5.7 g) powder from step 1 to step 5, and 

mix well.
 7. Transfer step 6 into step 2.
 8. Transfer balance quantity of step 1 into step 2.
 9. Mix step 2 for 20 minutes using tumbler.
 10. Pass item 7 through 0.250 mm sieve, and add to step 9.
 11. Mix step 10 for 2 minutes.
 12. Compress into 90 mg tablets, using a suitable punch 

(5.5 mm, round).
 13. Place item 13 in a stainless steel vessel. Add 

item 8 slowly to the vortex while stirring. Stir till 
lumps dissolve. Homogenize for 5 minutes. Keep 
for 3 to 4 hours for saturation of hydroxypropyl 
methylcellulose.

 14. Add items 9 to 12 one by one to step 13 with stir-
ring. Stir for 10 minutes. Homogenize for 5 minutes. 
Pass the coating dispersion through 180 mm sieve (if 
required).

 15. Load core tablets from step 12 in coating pan, and 
apply coating dispersion from step 14 to get 2.5% to 
3.0% weight gain.

YASMIN TABLET—INERT FILM-COATED TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

92.20 1 Lactose spray dried 92.20

5.00 2 Cornstarch 5.00

2.00 3 Povidone K25 2.00

0.80 4 Magnesium stearate 0.80

2.00 5 Hydroxypropyl 
methylcellulose

2.00

0.30 6 Talc 0.30

0.60 7 Titanium dioxide 0.60

— 8 Water, purified 30.00

mAnuFACturing direCtions

 1. Pass items 1 to 3 through 0.7 mm sieve, and collect 
in a tumbler.

 2. Mix step 1 for 5 minutes using tumbler.
 3. Pass item 4 through 0.250 mm sieve, and add to step 2.
 4. Mix step 3 for 1 minute.
 5. Compress into 100 mg tablets, using a suitable punch 

(4.5 mm × 4.5 mm square).
 6. Place item 8 in a stainless steel vessel. Add item 

5 slowly to the vortex while stirring. Stir till 
lumps dissolve. Homogenize for 5 minutes. Keep 
for 3 to 4 hours for saturation of hydroxypropyl 
methylcellulose.

 7. Add items 6 and 7 to step 6 with stirring. Stir for 10 
minutes. Homogenize for 5 minutes. Pass the coating 
dispersion through 180 mm sieve (if required).

 8. Load core tablets from step 5 in coating pan, and 
apply coating dispersion from step 7 to get 2.0% to 
2.5% weight gain.

ZOLMITRIPTAN ORALLY 
DISINTEGRATING TABLETS (2.5 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

2.50 1 Zolmitriptan 2.50

64.80 2 Mannitol DC grade 64.80

10.00 3 Microcrystalline cellulose 10.00

2.50 4 Crospovidone 2.50

1.00 5 Aspartame 1.00

8.00 6 Sodium bicarbonate 8.00

8.00 7 Citric acid anhydrous 8.00

2.00 8 Orange flavor 2.00

0.70 9 Colloidal silicon dioxide 
(Aerosil® 200)

0.70

0.50 10 Magnesium stearate 0.50
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mAnuFACturing direCtions

 1. Pass items 2 and 7 through 1 mm sieve, and collect 
in a stainless steel container.

 2. Place half quantity of step 1 in a tumbler.
 3. Pass items 1, 4, 5, and 8 through 0.5 mm sieve, and 

collect in a stainless steel container.
 4. Add 15% (=5.5 g) powder from step 1 to step 3, and 

mix well.
 5. Transfer half quantity from step 4 into step 2.
 6. Pass items 3, 6, and 9 through 0.5 mm sieve, and add 

to step 2.
 7. Transfer the remaining half quantity of step 4 into 

step 2.
 8. Transfer balance quantity of step 1 into step 2.
 9. Mix step 2 for 20 minutes using tumbler.
 10. Pass item 10 through 0.250 mm sieve, and add to step 9.
 11. Mix step 10 for 2 minutes.
 12. Compress into 100 mg tablets, using a suitable punch 

(5.5 mm, round).

ZOLMITRIPTAN ORALLY 
DISINTEGRATING TABLETS (5 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

5.00 1 Zolmitriptan 5.00

62.30 2 Mannitol DC grade 62.30

10.00 3 Microcrystalline cellulose 10.00

2.50 4 Crospovidone 2.50

1.00 5 Aspartame 1.00

8.00 6 Sodium bicarbonate 8.00

8.00 7 Citric acid anhydrous 8.00

2.00 8 Orange flavor 2.00

0.70 9 Colloidal silicon dioxide 
(Aerosil® 200)

0.70

0.50 10 Magnesium stearate 0.50

mAnuFACturing direCtions

 1. Pass items 2 and 7 through 1 mm sieve, and collect 
in a stainless steel container.

 2. Place half quantity of step 1 in a tumbler.
 3. Pass items 1, 4, 5, and 8 through 0.5 mm sieve, and 

collect in a stainless steel container.
 4. Add 15% (=5.2 g) powder from step 1 to step 3, and 

mix well.
 5. Transfer half quantity from step 4 into step 2.
 6. Pass items 3, 6, and 9 through 0.5 mm sieve, and add 

to step 2.
 7. Transfer the remaining half quantity of step 4 into 

step 2.
 8. Transfer balance quantity of step 1 into step 2.

 9. Mix step 2 for 20 minutes using tumbler.
 10. Pass item 10 through 0.250 mm sieve, and add to step 9.
 11. Mix step 10 for 2 minutes.
 12. Compress into 100 mg tablets, using a suitable punch 

(5.0 mm × 5.5 mm, oval).

ZOLMITRIPTAN TABLETS (2.5 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

2.50 1 Zolmitriptan 2.50

58.70 2 Lactose spray dried 58.70

35.00 3 Microcrystalline cellulose 
(AvicelTM PH102)

35.00

3.00 4 Sodium starch glycolate 3.00

0.80 5 Magnesium stearate 0.80

2.20 6 Hydroxypropyl 
methylcellulose

2.20

0.40 7 Polyethylene glycol 4000 0.40

0.70 8 Titanium dioxide 0.70

0.20 9 Yellow iron oxide 0.20

— 10 Water, purified 30.00

mAnuFACturing direCtions

 1. Pass item 2 through 0.7 mm sieve, and place in a 
tumbler.

 2. Pass item 1 and item 4 through 0.5 mm sieve, and 
collect in a stainless steel container.

 3. Add 5% (=3.0 g) lactose from step 1 to step 2, and 
mix well.

 4. Add 10% (=5.8 g) lactose from step 1 to step 3, and 
mix well.

 5. Transfer step 4 into step 1.
 6. Pass item 3 through 0.7 mm sieve, and place in tum-

bler from step 1.
 7. Mix step 1 for 20 minutes using tumbler.
 8. Pass item 5 through 0.250 mm sieve, and add to step 7.
 9. Mix step 8 for 2 minutes.
 10. Compress into 100 mg tablets, using a suitable punch 

(5.5 mm, round).
 11. Place item 10 in a stainless steel vessel. Add 

item 6 slowly to the vortex while stirring. Stir till 
lumps dissolve. Homogenize for 5 minutes. Keep 
for 3 to 4 hours for saturation of hydroxypropyl 
methylcellulose.

 12. Add items 7 to 9 one by one to step 10 with stir-
ring. Stir for 5 minutes. Homogenize for 5 minutes. 
Pass the coating dispersion through 180 mm sieve (if 
required).

 13. Load core tablets from step 10 in coating pan, and 
apply coating dispersion from step 12 to get 2.5% to 
3.0% weight gain.
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ZOLMITRIPTAN TABLETS (5 MG)

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

5.00 1 Zolmitriptan 5.00

56.20 2 Lactose spray dried 56.20

35.00 3 Microcrystalline cellulose 
(AvicelTM PH102)

35.00

3.00 4 Sodium starch glycolate 3.00

0.80 5 Magnesium stearate 0.80

2.20 6 Hydroxypropyl 
methylcellulose

2.20

0.40 7 Polyethylene glycol 4000 0.40

0.70 8 Titanium dioxide 0.70

0.20 9 Red iron oxide 0.20

— 10 Water, purified 30.00

mAnuFACturing direCtions

 1. Pass item 2 through 0.7 mm sieve, and place in a 
tumbler.

 2. Pass items 1 and 4 through 0.5 mm sieve, and collect 
in a stainless steel container.

 3. Add 10% (=5.6 g) lactose from step 1 to step 2, and 
mix well.

 4. Transfer step 3 into step 1.
 5. Pass item 3 through 0.7 mm sieve, and place in tum-

bler from step 1.
 6. Mix step 1 for 20 minutes using tumbler.
 7. Pass item 5 through 0.250 mm sieve, and add to step 6.
 8. Mix step 7 for 2 minutes.
 9. Compress into 100 mg tablets, using a suitable punch 

(5.0 mm × 5.5 mm, oval).
 10. Place item 10 in a stainless steel vessel. Add 

item 6 slowly to the vortex while stirring. Stir till 
lumps dissolve. Homogenize for 5 minutes. Keep 
for 3 to 4 hours for saturation of hydroxypropyl 
methylcellulose.

 11. Add item 7, item 8, and item 9 one by one to step 
10 with stirring. Stir for 5 minutes. Homogenize for 
5 minutes. Pass the coating dispersion through 180 
mm sieve (if required).

 12. Load core tablets from step 9 in coating pan and 
apply coating dispersion from step 11.

ZOLMITRIPTAN TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

1.25 1 Zolmitriptan 1.25

0.12 2 Talc 0.12

0.15 3 Polyvinylpyrrolidone 0.15

QS 4 Water QS

QS 5 Ethanol QS

60.00 6 Sugar spheres 60.00

6.00 7 Eudragit® S 6.00

3.00 8 Triethyl citrate 3.00

1.50 9 Talc 1.50

0.105 10 Ammonium hydroxide 1 N 
solution

0.105

3.10 11 Hydroxypropyl 
methylcellulose

3.10

0.40 12 Polyethylene glycol 0.40

0.50 13 Flavor (optional) 0.50

0.50 14 Color (optional) 0.50

QS 15 Water QS

QS 16 Ethanol QS

mAnuFACturing direCtions

 1. Prepare a dispersion containing zolmitriptan and 
talc in polyvinylpyrrolidone solution prepared in 
water and/or ethanol or a mixture thereof.

 2. Apply or spray solution (1) onto the sugar spheres 
using a coating pan or a fluid-bed coater until a 
desired amount of solution (1) is applied.

 3. The coated spheres may be further seal-coated with 
a solution containing polyvinylpyrrolidone prepared 
in water and/or ethanol or a mixture thereof.

 4. Prepare the coating solution by mixing water, 
Eudragit® S100, ammonium hydroxide solution, tri-
ethyl citrate, and talc to form a uniform dispersion.

 5. Coat zolmitriptan beads (from step 3) with Eudragit® 
S coating solution using a coating pan or a fluid-bed 
coater until a desired coat weight is achieved.

 6. Seal coat of the enteric-coated zolmitriptan beads: 
Prepare a coating solution of hydroxypropyl methyl-
cellulose and polyethylene glycol in water or ethanol 
or combination thereof.

 7. Coat zolmitriptan enteric-coated beads (step 5) with 
this coating solution in a coating pan or a fluid-bed 
coater until a desired coating weight is obtained for 
tablets containing 1.25 or 2.50 mg zolmitriptan.
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ZOLPIDEM HEMITARTRATE TABLETS

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/ 
1000 Tablets (g)

10.00 1 Zolpidem hemitartrate 10.00

91.00 2 Lactose monohydrate 91.00

12.00 3 Microcrystalline cellulose 12.00

2.52 4 Hydroxypropyl 
methylcellulose

2.52

3.84 5 Sodium carboxymethyl 
cellulose

3.84

0.72 6 Magnesium stearate 0.72

— 7 Water, purified QS

mAnuFACturing direCtions

 1. Mix items 1 to 4, and blend for 10 minutes.
 2. Add item 7 to granulate, dry, and sieve granules.
 3. Mix granules with items 5 and 6.
 4. Compress into 120 mg tablets.

ZOLPIDEM TARTRATE TABLETS 
(5 MG/10 MG), AMBIEN®

Each Ambien® tablet includes the following inactive ingre-
dients: hydroxypropyl methylcellulose, lactose, magnesium 
stearate, microcrystalline cellulose, polyethylene glycol, 
sodium starch glycolate, and titanium dioxide. The 5 mg tab-
let also contains FD&C Red No. 40, iron oxide colorant, and 
polysorbate 80.
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Tablet Coating Formulations

INTRODUCTION

Solid dosage forms are frequently coated for varied purposes, 
including the following:

• Mask taste and smell.
• Offer protection from the environment.
• Provide protection from gastric acid (enteric coating).
• Make dose easy to swallow.
• Provide identification.
• Add esthetic appeal.
• Hide surface defects.

Many types of coatings are available.

 I. Sugar coating: Compressed tablets are coated with a 
colored or uncolored sugar layer that is water soluble 
and quickly dissolves after swallowing. The sugar 
coat protects the enclosed drug from the environ-
ment and provides a barrier to objectionable taste or 
odor. The sugar coat also enhances the appearance 
of the compressed tablet and permits the manufac-
turer’s information to be imprinted. Sugar coating 
provides a combination of insulation, taste masking, 
smoothing the tablet core, coloring, and modified 
release. The disadvantages of sugar coating are the 
time and expertise required in the coating process 
and thus, increased size, weight, and shipping costs. 
The sugar-coating process involves five separate 
operations:

 a. Sealing/waterproofing: Prior to the application 
of any sugar/water syrup, the tablet cores must 
be sealed, thoroughly dried, and free of all resid-
ual solvents. The seal coat provides a moisture 
barrier and hardness to the surface of the tablet 
in order to minimize attritional effects. Core tab-
lets having very rapid disintegration rates con-
ceivably could start the disintegration process 
during the initial phase of sugar coating. The 
sealants are generally water-insoluble polymers/
film formers applied from an organic solvent 
solution. The quantities of material applied as a 
sealing coat will depend primarily on the tablet 
porosity, since highly porous tablets will tend 
to soak up the first application of solution, thus 
preventing it from spreading uniformly across 
the surface of every tablet in the batch. Hence, 
one or more further applications of resin solution 
may be required to ensure that the tablet cores 
are sealed effectively. Common materials used 
as a sealant include shellac, zinc sulfate, cellu-
lose acetate phthalate (CAP), polyvinylacetate 

phthalate, hydroxypropyl cellulose, hydroxypro-
pyl methylcellulose, etc.

 b. Subcoating: Subcoating is the actual start of the 
sugar-coating process and provides the rapid 
buildup necessary to round up the tablet edge. 
It also acts as the foundation for the smooth-
ing and color coats. Generally, two methods are 
used for subcoating. Dusting with powder and 
then drying follows the same process where the 
application of gum based solution and routine 
repeated application until the desired shape is 
achieved is practiced. In the other method, a 
suspension of dry powder in gum/sucrose solu-
tion is applied, followed by drying the tablets. 
Thus, subcoating is a sandwich of alternate lay-
ers of gum and powder. It is necessary to remove 
the bulk of the water after each application of 
coating syrup.

 c. Grossing/smoothing: The grossing/smoothing 
process is specifically for smoothing and filing 
the irregularity on the surface generated during 
subcoating. It also increases the tablet size to a 
predetermined dimension. If the subcoating is 
rough a with high number of irregularities, then 
the use of grossing syrup containing suspended 
solids will provide more rapid buildup and bet-
ter filling qualities. Smoothing usually can be 
accomplished by the application of a simple 
syrup solution (approximately 60%–70% sugar 
solid). This syrup generally contains pigments, 
starch, gelatin, acacia, or opacifier if required. 
Small quantities of color suspension can be 
applied to impart a tint of the desired color when 
there are irregularities in coating.

 d. Color coating: This stage is often critical in the 
successful completion of a sugar-coating pro-
cess and involves multiple applications of syrup 
solution (60%–70% sugar solid) containing the 
requisite coloring matter. Mainly soluble dyes 
were previously used in the sugar coating to 
achieve the desired color, since the soluble dye 
will migrate to the surface during drying. But 
nowadays, insoluble certified lakes have virtu-
ally replaced soluble dyes in pharmaceutical tab-
let coating. The most efficient process for color 
coating involves the use of a predispersed opaci-
fied lake suspension.

 e. Polishing: Sugar-coated tablets need to be pol-
ished to achieve a final elegance. Polishing is 
achieved by applying a mixture of waxes, such 
as beeswax, carnauba wax, candelilla wax, and 
hard paraffin wax, to tablets in the polishing pan.
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 II. Film coating: Film coating is the deposition of a 
thin film of polymer surrounding the tablet core. 
Conventional pan equipment may be used, but nowa-
days, more sophisticated equipment is employed to 
provide a high degree of automation and coating time. 
The polymer is solubilized into solvent. Other addi-
tives, such as plasticizers and pigments, are added. 
The resulting solution is sprayed onto a rotated tab-
let bed. The drying conditions cause removal of the 
solvent, giving a thin deposition of coating material 
around each tablet core. Usually, a spray process is 
employed in the preparation of film-coated tablets. 
The Accela Cota is the prototype of a perforated 
cylindrical drum, providing high drying air capac-
ity. Fluidized-bed equipment has made a consider-
able impact; tablets move in a stream of air passing 
through the perforated bottom of a cylindrical col-
umn. With a smaller cylindrical insert, the stream of 
cores rises in the center of the device together with a 
spray mist applied in the middle of the bottom. For 
fluidized-bed coating, very hard tablets (hardness 
>20 N) have to be used. The fundamental require-
ments are independent of the actual type of equip-
ment being used and include an adequate means of 
atomizing the spray liquid for application to the tab-
let core, adequate mixing and agitation of the tablet 
bed, and sufficient heat input in the form of drying 
air to provide the latent heat of evaporation of the 
solvent. This is particularly important with aque-
ous-based spraying, and good exhaust facilities are 
required to remove dust and solvent-laden air. The 
materials used in film coating include the following:

 a. Film formers
 i. Hydroxypropyl methylcellulose (HPMC): 

This is available in different viscosity 
grades. It is a polymer of choice for air 
suspension and pan spray-coating systems 
because of its solubility in gastric fluid and 
organic and aqueous solvent systems. The 
advantages are that it does not affect tablet 
disintegration and drug availability; it is 
cheap, flexible, and highly resistant to heat, 
light, and moisture; it has no taste or odor; 
and color and other additives can be easily 
incorporated. The disadvantage is that when 
it is used alone, the polymer has a tendency 
to bridge or fill the debossed tablet surfaces. 
So, a mixture of HPMC and other polymers/
plasticizers is used.

 ii. Methylhydroxy ethylcellulose (MHEC): 
This is available in a wide variety of vis-
cosity grades. It is not frequently used as 
HPMC because it is soluble in fewer organic 
solvents.

 iii. Ethylcellulose (EC): Depending on the 
degree of ethoxy substitution, different vis-
cosity grades are available. It is completely 

insoluble in water and gastric fluids. Hence, 
it is used in combination with water-solu-
ble additives such as HPMC and not alone. 
Unplasticized EC films are brittle and 
require film modifiers to obtain an accept-
able film formulation. Aquacoat® is an 
aqueous polymeric dispersion utilizing EC. 
These pseudolatex systems contain high-
solids, low-viscosity compositions that have 
coating properties quite different from those 
of regular EC solution.

 iv. Hydroxypropyl cellulose (HPC): This is sol-
uble in water below 40°C (insoluble above 
45°C), gastric fluid, and many polar organic 
solvents. HPC is extremely tacky as it dries 
from a solution system. It is used for the 
subcoat and not for color or glass coating. It 
gives a very flexible film.

 v. Povidone: The degree of polymerization 
decides the molecular weight of the mate-
rial. It is available in four viscosity grades: 
K-15, K-30, K-60, and K-90. The average 
molecular weight of these grades is 10,000, 
40,000, 160,000, and 360,000, respectively. 
K-30 is widely used as a tablet binder and in 
tablet coating. It has excellent solubility in a 
wide variety of organic solvents, water, and 
gastric and intestinal fluids. Povidone can be 
cross-linked with other materials to produce 
films with enteric properties. It is used to 
improve the dispersion of colorants in coat-
ing solution.

 vi. Sodium carboxymethylcellulose: This is 
available in medium-, high-, and extra-
high-viscosity grades. It is easily dispersed 
in water to form colloidal solutions but 
is insoluble in most organic solvents and 
hence, not a material of choice for coating 
solutions based on organic solvents. Films 
prepared from it are brittle but adhere well 
to tablets. Partially dried films are tacky. So, 
coating compositions must be modified with 
additives.

 vii. Polyethylene glycols (PEGs): PEGs with 
low molecular weights (200–600) are liq-
uid at room temperature and are used as 
plasticizers. High–molecular weight PEGs 
(900–8000 series) are white, waxy solids at 
room temperature. The combination of PEG 
waxes with CAP gives films that are soluble 
in gastric fluids.

 viii. Acrylate polymers: These are marketed 
under the name of Eudragit®. Eudragit® E 
is a cationic copolymer. Only Eudragit® E is 
freely soluble in gastric fluid up to pH 5 and 
expandable and permeable above pH 5. This 
material is available as an organic solution 
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(12.5% in isopropanol/acetone), a solid mate-
rial, or a 30% aqueous dispersion. Eudragit® 
RL and RS are copolymers with low content 
of quaternary ammonium groups. These are 
available only as organic solutions and solid 
materials. They produce films for delayed 
action (pH dependent).

 b. Solvents: Mostly, solvents are used either alone 
or in combination with water, ethanol, methanol, 
isopropanol, chloroform, acetone, methylene 
chloride, etc. Water is more often used, because 
there are no environmental or economic con-
siderations. For drugs that readily hydrolyze in 
the presence of water, nonaqueous solvents are 
used.

 c. Plasticizers: As solvent is removed, most poly-
meric materials tend to pack together in a three-
dimensional honeycomb arrangement. Both 
internal and external plasticizing techniques are 
used to modify the quality of the film. A com-
bination of plasticizers may be used to get the 
desired effect. The concentration of plasticizer 
is expressed in relation to the polymer being 
plasticized. Recommended levels of plasticizers 
range from 1% to 50% by weight of the film for-
mer. Commonly used plasticizers are castor oil, 
propylene glycol (PG), glycerin, lower–molecu-
lar weight (200–400 series) polyethylene glycol 
(PEG), surfactants, etc. For aqueous coating, 
PEG and PG are more often used, while cas-
tor oil and Spans are primarily used for organic 
solvent–based coating solutions. The external 
plasticizer should be soluble in the solvent sys-
tem used for dissolving the film former and the 
plasticizer. The plasticizer and the film former 
must be at least partially soluble or miscible in 
each other.

 d. Colorants: Colorants can be used in solution 
form or in suspension form. To achieve proper 
distribution of suspended colorants in the coat-
ing solution requires the use of powdered colo-
rants (<10 microns). Most common colorants in 
use are certified FD&C or D&C colorants. These 
are synthetic dyes or lakes. Lakes are the choice 
for sugar or film coating, as they give reproduc-
ible results. The concentration of colorants in 
the coating solutions depends on the color shade 
desired, the type of dye, and the concentration 
of opaquant-extenders. If a very light shade 
is desired, a concentration of less than 0.01% 
may be adequate; on the other hand, if a dark 
color is desired, a concentration of more than 
2.0% may be required. Inorganic materials 
(e.g., iron oxide) and natural coloring materials 
(e.g., anthocyanins, carotenoids, etc.) are also 
used to prepare coating solutions. Magenta red 
dye is nonabsorbable in biologic systems and 

resistant to degradation in the gastrointestinal 
tract. Opaspray® (an opaque color concentrate 
for film coating) and Opadry® (a complete film 
coating concentrate) are promoted as achieving 
lower lot-to-lot color variation.

 e. Opaquant-extenders: These are very fine inor-
ganic powders used to provide more pastel col-
ors and increase film coverage. These inorganic 
materials provide a white coat or mask the color 
of the tablet core. Colorants are very expensive, 
and high concentrations are required. These 
inorganic materials are cheap. In the presence 
of these inorganic materials, the amount of colo-
rants required decreases. The most commonly 
used materials are titanium dioxide, silicate (talc 
and aluminum silicates), carbonates (magnesium 
carbonates), oxides (magnesium oxide), and 
hydroxides (aluminum hydroxides).

 f. Other components: Flavors, sweeteners, surfac-
tants, antioxidants, antimicrobials, etc., may be 
incorporated into the coating solution.

 III. Enteric coating: A one-layer system is applied as one 
homogeneous layer, which can be white-opaque or 
colored. The advantage is that only one application 
is needed. In a two-layer system, the enteric formula-
tion is applied first, followed by colored film. Both 
layers can be made of enteric polymer; alternatively, 
only the basic layer contains enteric polymer, while 
the top layer is a fast-disintegrating, water-soluble 
polymer. Polymers used for enteric coating include 
the following:

 a. Cellulose acetate phthalate (CAP): This is 
widely used in industry. Aquateric® is a reconsti-
tuted colloidal dispersion of latex particles. It is 
composed of solid or semisolid polymer spheres 
of CAP ranging in size from 0.05 to 3 microns. 
Cellulose acetate trimellitate (CAT), developed 
as an ammoniated aqueous formulation, showed 
faster dissolution than a similar formulation of 
CAP. Its disadvantages include that it dissolves 
above pH 6 only, delays the absorption of drugs, 
is hygroscopic and permeable to moisture in 
comparison with other enteric polymers, and is 
susceptible to hydrolytic removal of phthalic and 
acetic acid, changing the film properties. CAP 
films are brittle and are usually used with other 
hydrophobic film-forming materials.

 b. Acrylate polymers: Eudragit® L & Eudragit® S 
are two forms of commercially available enteric 
acrylic resin. Both of them produce films resis-
tant to gastric fluid. Eudragit® L and S are solu-
ble in intestinal fluid at pH 6 and 7, respectively. 
Eudragit® L is available as an organic solution 
(in isopropanol), a solid, or an aqueous disper-
sion. Eudragit® S is available only as an organic 
solution (in isopropanol) and a solid.



476 Handbook of Pharmaceutical Manufacturing Formulations, 3e: Volume 1 

 c. Hydroxypropyl methylcellulose phthalate: 
HPMCP 50, 55, and 55-s (also called HP-50, 
HP-55, and HP-55-s) are widely used. HP-55 is 
recommended for general enteric preparation, 
while HP-50 and HP-55-s are for special cases. 
These polymers dissolve at pH 5 to 5.5.

 d. Polyvinyl acetate phthalate: This is similar to 
HP-55 in stability and pH-dependent solubility.

 e. Enteric coating can be combined with polysac-
charides that are degraded by enzymes in the 
colon, such as cyclodextrin and galactomannan.

 IV. Controlled-Release Coating: Polymers such as modi-
fied acrylates, water-insoluble cellulose (ethyl cellu-
lose), etc., are used for controlled-release coating.

 V. Compressed coating: This type of coating requires 
a specialized tablet machine. Compression coat-
ing is not widely used, but it has advantages in 
some cases in which the tablet core cannot toler-
ate organic solvent or water and yet needs to be 
coated for taste masking, or to provide delayed or 
enteric properties to the finished product, and also 
to avoid incompatibility by separating incompat-
ible ingredients.

 VI. Electrostatic coating: Electrostatic coating is an effi-
cient method of applying coating to conductive sub-
strates. A strong electrostatic charge is applied to the 
substrate. A coating material containing conductive 
ionic species of opposite charge is sprayed onto the 
charged substrate. The complete and uniform coat-
ing of corners, and the adaptability of this method to 
such relatively nonconductive substrates as pharma-
ceuticals, is limited.

 VII. Dip coating: Coating is applied to the tablet cores 
by dipping them into the coating liquid. The wet 
tablets are dried in a conventional manner in a coat-
ing pan. Alternate dipping and drying steps may be 
repeated several times to obtain the desired coating. 
This process lacks the speed, versatility, and reliabil-
ity of spray-coating techniques. Specialized equip-
ment has been developed to dip coat tablets, but no 
commercial pharmaceutical application has been 
obtained.

 VIII. Vacuum film coating: Vacuum film coating is a new 
coating procedure that employs a specially designed 
baffled pan. The pan is hot water jacketed, and it can 
be sealed to achieve a vacuum system. The tablets 
are placed in the sealed pan, and the air in the pan 
is displaced by nitrogen before the desired vacuum 
level is obtained. The coating solution is then applied 
with an airless spray system. The heated pan causes 
the evaporation, and the vapor is removed by the 
vacuum system. Because there is no high-velocity 
heated air, the energy requirement is low, and the 
coating efficiency is high. Organic solvent can be 
effectively used with this coating system with mini-
mum environmental or safety concerns.

Formulations for tablet coating are often proprietary to vari-
ous manufacturers, as these address several formulation 
needs, as described previously. The suppliers of coating 
ingredients are often very open to sharing the coating tech-
nology, and companies are highly encouraged to make use of 
them, more particularly where the coating materials have an 
open drug master file (DMF) available for regulatory filings. 
The companies producing the following ingredients are very 
good sources of information:

Eudragit® https ://ww w.che mpoin t.com /prod ucts/ basf/ 
basf- acryl ic-mo nomer s/met hyl-a cryla te 

Colorcon® https ://ww w.col orcon .com/ produ cts-f ormul 
ation /all- produ cts/fi lm-c oatin gs 

Methocel /ethocel ht tps://www.dow.com/en-us/
product-search 

The advantage of using these prepackaged formulations is 
consistency in color matching as well as other considerations 
regarding ease of use. The most significant aspect remains the 
choice of colors, which often determines the method of manu-
facturing the coating solutions. With a limited choice of dyes 
and lakes available for selection, manufacturers often use 
a combination of several colors and dyes along with agents 
such as talc for opaqueness to obtain the desired color and 
protection.

There follows a current listing of approved colors in vari-
ous regulatory regions.

https://www.dow.com
https://www.dow.com
https://www.chempoint.com/
https://www.chempoint.com/
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Name CAS Number Color Index Number Precedent Limit Compendia

Black iron oxide 12227-89-3 77499 1.539 mg JPE

Caramel 1500 mg JPE

Carbon black 1333-86-4 77268:1 0.096 mg JPE

Carmine 1390-65-4 75470 1.8 mg JPE

β-Carotene 7235-40-7 40800 0.1% JPE

Copper chlorophyll 1.8 mg JPC

Glycyrrhiza extract 300 mg JP

Gold leaf 7440-57-5 14 mg JPE

Light anhydrous silicic acid 7631-86-9 2.6 g JP

Medicinal carbon 16291-96-6 150 mg JP

2-octyldodecyl myristate 22766-83-2 100 mg JPE

Orange essence 15 mg JPE

Powdered green tea 100 mg JPE

Red ferric oxide 1309-37-1 77491 95.4 mg JPE

Riboflavin 83-88-5 0.8 mg JP

Riboflavin butyrate 0.4 mg JP

Riboflavin sodium phosphate 2 mg JP

Rose oil 8007-01-0 0.1 mg NF

 Rye green leaf extract 2 mg JPE

 Sodium copper chlorophyllin 75 mg JPC

 Sodium hydroxide 1310-73-2 224 mg JP

 Talc 14807-96-6 3384 mg JP

 Titanium oxide 13463-67-7 77891 384 mg JP

 Yellow ferric oxide 1310-14-1 77492 5.67 mg JPE

a These colorants appear in the application column in the JPE Directory 2007 (Japanese Version) as coloring agents. Precedent limits are quoted from the JPE 
Directory 2007 (Japanese version). Each limit represents the maximum daily intake that a patient should consume from the use of a particular dosage form.

JP: Japanese Pharmacopoiea; JPC: Japan Pharmaceutical Codex; JPE: Japanese Pharmaceutical Excipients; NF: National Formulary.

Approved Drug Colorants for Internal Use in Japan-1a

Approved Drug Colorants for Internal Use in Japan-2a

Name Alternate Name Color Index Number CAS Number Precedent Limit

Amaranthc Red No. 2, Acid Red 27 16185 915-67-3 b

Erythrosinec Red No. 3, Acid Red 51 45430 16423-68-0 b

New coccine (Ponceau4R)c Red No. 102, Acid Red 18 16255 2611-82-7 b

Phloxine B Red No. 104(1), Acid Red 92 45410 18472-87-2 b

Rose bengal Red No. 105(1), Acid Red 94 45440 632-69-9 b

Acid Red Red No. 106, Acid Red 52 45100 b

Tartrazinec Yellow No. 4, Acid Yellow 23 19140 1934-21-0 b

Sunset Yellow FCFc Yellow No. 5 15985 2783-94-0 b

Fast Green FCF Green No. 3 42053 2353-45-9 b

Brilliant Blue FCFc Blue No. 1 42090 3844-45-9 b

Indigo Carminec Blue No. 2, Acid Blue 74 73015 860-22-0 b

a Based on colors approved by the Ministry of Health and Welfare (MHW)’s “Ministerial Ordinance to establish Tar colors which can be used in 
Pharmaceuticals”; No. 30; August 31, 1966. Aluminum lakes of these colors are also authorized.

b Not more than 0.1% by weight of color (lake or dye) can be used in a dosage form. If one colorant was combined with other colorants, the total weight of 
these colorants must be less than 0.1% of the final product.

c These colorants make the list of the application column in the Japanese Pharmaceutical Excipients Directory 2007 (Japanese Version) as coloring agents.
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Approved Drug Colorants for Use in Canada*

I. Colorants approved for internal and external drug use

Color Alternate Name Color Index Number CAS Number

Acid Fuchsin D D&C Red No. 33 17200 3567-66-6

Alizarin Cyanine Green F D&C Green No. 5 61570 4403-90-1

Allura Red AC FD&C Red No. 40 16035 25956-17-6

Amaranth Delisted FD&C Red No. 2 16185 915-67-3

Anthocyanin (Derived from juice expressed 
from fresh edible fruits or vegetables)

β-apo-8′-carotenal – 40820 1107-26-2

Brilliant Blue FCF Sodium Salt FD&C Blue No. 0 42090 3844-45-8

Brilliant Blue FCF Ammonium Salt D&C Blue No. 4 42090 6371-85-2

Canthaxanthin – 40850 514-78-3

Caramel – – –

Carbon black – 77266 1333-86-4

Carmine – 75470 1260-17-9

Carmoisine Azorubine 14720 3567-69-9

β-carotene – 40800 7235-40-7

Chlorophyll – 75810 479-61-8

Eosin YS Acid Form D&C Red No. 21 45380:2 15086-94-9

Eosin YS Sodium Salt D&C Red No. 22 45380 17372-87-1

Erythrosine FD&C Red No. 3 45430 16423-68-0

Fast Green FCF FD&C Green No. 3 42053 2353-45-9

Flaming Red D&C Red No. 36 12085 2814-77-9

Helindone Pink CN D&C Red No. 30 73360 2379-74-0

Indigo D&C Blue No. 6 73000 482-89-3

Indigotine FD&C Blue No. 2’ 73015 860-22-0

Iron Oxides Iron oxide red 77491 1309-37-1

Iron oxide yellow 77492 51274-00-1

Iron oxide black 77499 12227-89-3

Lithol Rubin B Sodium Salt D&C Red No. 6 15850 5858-81-1

Lithol Rubin B Calcium Salt D&C Red No. 7 15850:1 5281-04-9

Phloxine B Sodium Salt D&C Red No. 28 45410 18472-87-2

Phloxine B Acid Form D&C Red No. 27 45410:1 13473-26-2

Ponceau 4R – 16255 2611-82-7

Ponceau SX FD&C Red No. 4 14700 4548-53-2

Quinoline Yellow WS D&C Yellow No. 10 47005 8004-92-0

Riboflavin – – 83-88-5

Sunset Yellow FCF FD&C Yellow No. 6 15985 2783-94-0

Tartrazine FD&C Yellow No. 5 19140 1934-21-0

Titanium dioxide – 77891 13463-67-7

*https ://la ws.ju stice .gc.c a/eng /regu latio ns/C. R.C., _c._8 70/pa ge-10 3.htm l

https://laws.justice.gc.ca/
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Note: Aluminum lakes prepared from colors mentioned in this list are also permitted.

Color E Number Color Index Number Alternate Names

Allura Red AC E129 16035 FD&C Red No. 40

Aluminum E173 77000 –

Amaranth E123 16185 Delisted FD&C Red No. 2

Anthocyanins E163 – –

Beet Root Red E162 – Betanin

β-apo-8′-carotenal E160e 40820 –

β-apo-8′-carotenoic acidethyl ester E160f 40825 –

Brilliant Black BN E151 28440 Black PN

Brilliant Blue FCF E133 42090 FD&C Blue No. 1

Brown HT E155 20285 –

Calcium carbonate E170 77220 –

Canthaxanthin E161g 40850 –

Caramel E150a – –

Caramel, caustic sulfite E150b – –

Caramel, ammonia E150c – –

Caramel, sulfite ammonia E150d – –

Carbon vegetable black E153 77268:1 Carbo medicinalis 
vegetabilis

Carmine E120 75470 Carmine 40, carminic acid

Carmoisine E122 14720 Azorubine

Carotene 75130 α-, β-, and γ-carotene

I. Mixed carotenes E160a(i) 75130 –

II. β-carotene E160a(ii) 40800 –

Chlorophylls/Chlorophyllins – –

i. Chlorophylls E140(i) 75810 –

ii. Chlorophyllins E140(ii) 75815 –

Chlorophylls/chlorophyllins copper complexes 75815 –

i. Copper complexes of chlorophylls E141(i) – –

ii. Copper complexes of chlorophyllins E141(ii) – –

II. Colorants approved for external drug use

Color Alternate Name Color Index Number CAS Number

Acid Violet Ext. D&C Violet No. 2 60730 –

Alizurol Purple SS D&C Violet No. 2 60725 81-48-1

Annatto – 75120 –

Bismuth oxychloride – 77163 –

Chromium Hydroxide Green Pigment Green 18 77289 –

Dibromofluorescein (Solvent Red 72) D&C Orange No. 5 45370:1 –

Deep Maroon D&C Red No. 34 15880:1 6417-83-0

Ferric ferrocyanide – 77510 –

Guanine – 75170 –

Orange II D&C Orange No. 4 15510 633-96-5

Manganese violet – 77742 –

Mica – 77019 –

Pyranine Concentrated D&C Green No. 8 59040 6358-69-6

Quinizarin Green SS D&C Green No. 6 61565 128-80-3

Toney Red D&C Red No. 17 26100 85-86-9

Uranine Acid Form D&C Yellow No. 7 45350:1 7/5/2321

Uranine Sodium Salt D&C Yellow No. 8 45350 518-47-8

Zinc oxide – 77947 –

Approved Drug Colorants Listed by the European Uniona

(Continued)
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Color E Number Color Index Number Alternate Names

Cochineal E120 75470 Carminic acid

Erythrosine E127 45430 FD&C Red No. 3

Gold E175 77480 –

Green S E142 44090 Acid Brilliant Green BS

Indigotine E132 73015 FD&C Blue No. 2, Indigo 
carmine

Iron oxides and hydroxides E172 77491 Iron oxide red

  77492 Iron oxide yellow

  77499 Iron oxide black

Lutein E161b – –

Lycopene E160d – –

Paprika Extract E160c – Capsanthin, capsorubin

Patent Blue V E131 42051 Acid Blue 3

Ponceau 4R E124 16255 Cochineal Red A

Quinoline Yellowa E104 47005 China Yellow

Riboflavin – –

i. Riboflavin E101(i) – –

ii. Riboflavin-5′-phosphate E101(ii) – –

Sunset Yellow FCF E110 15985 FD&C Yellow No. 6, Orange 
Yellow S

Tartrazine E102 19140 FD&C Yellow No. 5

Titanium dioxide E171 77891 –

Turmeric E100 75300 Curcumin

This list is derived from Annex 1 of Directive 94/36/EC, colors permitted for use in foodstuffs. European Medicines Agency (EMEA) Guideline EMEA/
CHMP/QWP/396951/2006 states that colorants mentioned in this annex are permitted for use in medicinal products.
a This is not D&C Yellow No. 10. Although the C.I. numbers are the same, the dyes differ in composition. Quinoline Yellow is primarily the disulfonated 

quinoline dye, whereas D&C Yellow No. 10 is the monosulfonated color. Quinoline Yellow is not accepted for use in the United States; conversely, D&C 
Yellow No. 10 cannot be used in the EU.
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Color Additives Exempt from Certification Permitted for Use in the United Statesa

21 CFR References

Color
Color Index 

Number CAS Number Food Drug Cosmetic
Medical 
Devices

Algae meal (dried) – – 73.275 – – –

Algae meal (haematococcus) – – 73.185 – – –

Alumina 77002 1332-73-6 – 73.1010 – –

Aluminum powder 77000 7429-90-5 – 73.1645 73.2645 –

Annatto extract 75120 8015-67-6 73.30 73.1030 73.2030 –

Astaxanthin – – 73.35 – – –

β-apo-8′-carotenal 40820 1107-26-2 73.90 – – –

β-carotene 40800 7235-40-7 73.95 73.1095 73.2095 –

Beet powder 57917-55-2 73.40 – – –

Bismuth citrate – – – – 73.2110 –

Bismuth oxychloride 77163 7787-59-9 – 73.1162 73.2162 –

Bronze Powder (zinc and copper) 77440 7440-50-8 (Cu) – 73.1646 73.2646 –

7740-66-6 (Zn)

Calcium carbonate 77220 471-34-1 – 73.1070 – –

Canthaxanthin 40850 514-78-3 73.75 73.1075 – –

Caramel – – 73.85 73.1085 73.2085 –

Carbazole violet 51319 6358-30-1 – – – 73.3107

Carmine 75470 1390-65-4 73.100 73.1100 73.2087 –

Carrot oil – – 73.300 – – –

Chlorophyllin copper complex 75810 – – 73.1125 73.2125 73.3110

Chromium-cobalt-aluminum oxide 77343 68187-11-1 – 73.1015 – 73.3110a

Chromium hydroxide green 77289 12182-82-0 – 73.1326 73.2326 –

Chromium oxide greens 77288 1308-38-9 – 73.1327 73.2327 73.3111

C.I. Vat Orange 1 59105 – – – – 73.3112

Cochineal extract 75470 1260-17-9 73.100 73.1100 – –

Corn endosperm oil – – 73.315 – – –

Copper powder 77400 7440-50-6 – 73.1647 73.2647 –

1,4-Bis [(2-hydroxyethyl) amino]-9,10-
anthracenedione bis(2-propenoic) ester 
copolymers

10956-07-1 73.3100

1,4-Bis [(2-m ethyl pheny l)ami no]-9 ,10-a nthra 
cened ione

6737-68-4 73.3105

1,4-Bis[4-(2-methacryloxyethyl) phenylamino]-
9,10-anthraquinone copolymers

121888-69-5 73.3106

2-[[2,5-Diethoxy-4-[(4-methylphenyl) thiol]
phenyl]azo]-1,3,5-benzenetriol

– – – – – 73.3115

16,23-Dihydrodinaphtho[2,3-a:2′,3′-i] napht h[2′, 
3′:6, 7]ind olo[2 ,3-c] carba zole- 5,10, 15,17 ,22,2 
4-hex one

70800 2475-33-4 73.3117

N,N′- (9,10 -Dihy dro-9 ,10-d ioxo- 1,5-a nthra cened 
iyl) bis-benzamide

61725 82-18-8 73.3118

7,16- Dichl oro-6 ,15-d ihydr o-5,9 ,14,1 8-ant hrazi 
netet rone

69825 130-20-1 73.3119

16,17 -Dime thoxy dinap htho[ 1,2,3 -cd:3 ′,2′, 1′-lm ] 
perylene-5,10 dione

59825 128-58-5 73.3120

4-[2, 4-(Di methy lphen yl)az o]-2, 4-dih ydro- 5-met 
hyl-2 -phen yl-3H -pyra zol-3 -one

6407-78-9 73.3122

Dihydroxy acetone – 62147-49-3 – 73.1150 73.2150 –

Disodium EDTA copper – – – – 73.2120 –

6-Ethoxy-2-(6-ethoxy-3-oxobenzo[b]thien-2-(3H)-
ylidene)benzo[b]thiophen-3-(2H)-one

73335 3263-31-8 73.3123

(Continued)
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21 CFR References

Color
Color Index 

Number CAS Number Food Drug Cosmetic
Medical 
Devices

Ferric ammonium citrate – 1185-57-5 – 73.1025 – –

Ferric ammonium ferrocyanide 77510 25869-00-5 – 73.1298 73.2298 –

Ferric ferrocyanide 77510 14038-43-8 – 73.1299 73.2299 –

Ferrous gluconate – 299-29-6 73.160 – – –

Ferrous lactate – 5905-52-2 73.165 – – –

Fruit juice – – 73.250 – – –

Grape color extract – – 73.169 –

Grape skin extract – – 73.170 – – –

Guaiazulene – 489-84-9 – – 73.2180 –

Guanine 75170 68-94-0 – 73.1329 73.2329 –

Hypoxanthine 77662 73-40-5

Henna 75480 83-72-7 – – 73.2190 –

Iron oxides, synthetic 77491 (Red) 1309-37-1 73.200 73.1200 73.2250 73.3125

77492 (Yellow) 51274-00-1

77499 (Black) 12227-89-3

Lead acetate – 6080-56-4 – – 73.2396 –

Logwood extract 75290 8005-33-2 – 73.1410 – –

Manganese violet 77742 10101-66-3 – – 73.2775 –

Mica 77019 12001-26-2 – 73.1496 73.2496 –

Mica-based pearlescent pigment – – 73.350 73.1350 – 73.3128

Paprika – – 73.340 – – –

Paprika oleoresin – 8023-77-6 73.345 – – –

Phaffia yeast – – 73.355 – – –

Potassium sodium copper chlorophyllin 75180 73.1125 73.2125

Phthalocyanine green 74260 1328-53-6 – – – 73.3124

Poly(hydroxyethyl methacrylate)-dye copolymers 73.3121

Pyrogallol 76515 87-66-1 – 73.1375 – –

Pyrophyllite 44004 8047-76-5 – 73.1400 73.2400 –

Riboflavin – 83-88-5 73.450 – – –

Saffron 42553-65-1

Silver 77820 7440-22-4 – – 73.2500 –

Sodium copper chlorophyllin 75815 28302-36-5 73.125 – – –

Tagetes Meal and Extract 75125 – 73.295 – – –

Talc 77019 14807-96-6 – 73.1550 – –

Toasted cotton seed meal – – 73.140 – – –

Titanium dioxide 77891 13463-67-7 73.575 73.1575 73.2575 73.3126

Tomato Lycopene Extract and Concentrate 73.585 – – –

Turmeric 75300 458-37-7 73.600 – – –

Turmeric oleoresin 75300 458-37-7 73.615 – – –

Ultramarine blue 77007 57455-37-5 73.50 – 73.2725 –

Ultramarine green 77013 – – – 73.2725 –

Ultramarine pink 77007 127-96-9 – – 73.2725 –

Ultramarine red 77007 127-96-9 – – 73.2725 –

Ultramarine violet 77007 127-96-9 – – 73.2725 –

Vegetable juice – – 73.260 – – –

Vinyl alcohol/methyl methacrylate dye reaction 
products

73.3127

Zinc oxide 77947 1314-13-2 – 73.1991 73.2991 –

Luminescent zinc sulfide – – – – 73.2995 –

a Based on 21 CFR 2007. Restrictions may exist limiting the use of some of these colors to specific applications (i.e., external drug use only, etc.). Additionally, 
there may be quantitative limits for the use of some colors. The specific 21 CFR reference for each color should be reviewed to determine potential restriction 
status.
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Provisionally Listed Color Additives Subject to U.S. Certificationa

21 CFR References

Color Common Name
Color Index 

Number CAS Number Food Drug Cosmetic

FD&C Lakes Lakes See Individual 
Color

See Individual 
Color

82.51 82.51 82.51

D&C Lakes Lakes See Individual 
Color

See Individual 
Color

82.1051 82.1051

Ext. D&C Lakes Lakes See Individual 
Color

See Individual 
Color

82.2051 82.2051

FD&C Blue No. 1 Lake Brilliant Blue FCF 42090:2 68921-42-6 82.101 82.101 82.101

FD&C Blue No. 2 Lake Indigotine 73015:1 16521-38-3 82.102 82.102 82.102

D&C Blue No. 4 Lake Alphazurine FG 42090 6371-85-3 – 82.1104 82.1104

FD&C Green No. 3 Lake Fast Green FCF 42053 2353-45-9 82.203 82.203 82.203

D&C Green No. 5 Lake Alizarin Cyanine Green F 61575 4403-90-1 – 82.1205 82.1205

D&C Green No. 6 Lake Quinizarine Green SS 61565 128-80-3 – 82.1206 82.1206

D&C Orange No. 4 Lake Orange II 15510:2 633-96-5 – 82.1254 82.1254

D&C Orange No. 5 Lake Dibromofluorescein 45370:2 596-03-2 – 82.1255 82.1255

D&C Orange No. 10 Lake Diiodofluorescein 45425:2 38577-97-8 – 82.1260 82.1260

D&C Orange No. 11 Lake Erythrosine Yellowish Na 45425:2 38577-97-8 – 82.1261 81.1261

FD&C Red No. 4 Lake Ponceau SX 14700 4548-53-2 82.304 82.304 82.304

D&C Red No. 6 Lake Lithol Rubin B 15850:2 17852-98-1 – 82.1306 82.1306

D&C Red No. 7 Lake Lithol Rubin B Ca 15850:1 5281-04-9 – 82.1307 82.1307

D&C Red No. 17 Lake Toney Lake 26100 85-86-9 – 82.1317 82.1317

D&C Red No. 21 Lake Tetrabromofluorescein 45380:3 15086-94-9 – 82.1321 82.1321

D&C Red No. 22 Lake Eosine 45380:3 17372-87-1 – 82.1322 82.1322

D&C Red No. 27 Lake Tetrachlorotetrabromofluorescein 45410:2 13473-26-2 82.1327 82.1327

D&C Red No. 28 Lake Phloxine B 45410:2 18472-87-02 – 82.1328 82.1328

D&C Red No. 30 Lake Helindone Pink CN 73360 2379-74-0 – 82.1330 82.1330

D&C Red No. 31 Lake Brilliant Lake Red R 15800:1 6371-76-2 – 82.1331 82.1331

D&C Red No. 33 Lake Acid Fuchsine 17200 3567-66-6 – 82.1333 82.1333

D&C Red No. 34 Lake Lake Bordeaux B 15880:1 6417-83-0 – 82.1334 82.1334

D&C Red No. 36 Lake Flaming Red 12085 2814-77-9 – 82.1336 82.1336

D&C Violet No. 2 Lake Alizurol Purple SS 60725 81-48-1 – 82.1602 82.1602

FD&C Yellow No. 5 Lake Tartrazine 19140:1 12225-21-7 82.705 82.705 82.705

FD&C Yellow No. 6 Lake Sunset Yellow FCF 15985:1 15790-07-5 82.706 82.706 82.706

D&C Yellow No. 7 Lake Fluorescein 45350:1 2321-07-5 – 82.1707 82.1707

Ext. D&C Yellow No. 7 
Lake

Naphthol Yellow S 10316 846-70-8 – 82.2707a 82.2707a

D&C Yellow No. 8 Lake Uranine 45350 518-47-8 – 82.1708 82.1708

D&C Yellow No. 10 Lake Quinoline Yellow WS 47005:1 68814-04-0 – 82.1710 82.1710

a Based on 21 CFR 2007. Restrictions may exist limiting the use of some of these colors to specific applications (i.e., external drug use only, etc.). Additionally, 
there may be quantitative limits for the use of some colors. The specific 21 CFR reference for each color should be reviewed to determine potential restriction 
status.
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List of Permanently Listed Color Additives Subject to U.S. Certificationa

21 CFR References

Color Common Name
Color Index 

Number CAS Number Food Drug Cosmetic
Medical 
Devices

D&C Black No. 2 Carbon Black 77266 1333-86-4 – – 74.2052 –

D&C Black No. 3 Bone Black 77267 8021-99-6 – – 74.2053 –

FD&C Blue No. 1 Brilliant Blue FCF 42090 2650-18-2 74.101 74.1101 74.2101 –

FD&C Blue No. 2 Indigotine 73015 860-22-0 74.102 74.1102 – 74.3102

D&C Blue No. 4 Alphazurine FG 42090 6371-85-3 – 74.1104 74.2104 –

D&C Blue No. 6 Indigo 73000 482-89-3 – – – 74.3106

D&C Blue No. 9 Indanthrene Blue 69825 130-20-1 – 74.1109 – –

D&C Brown No. 1 Resorcin Brown 20170 1320-07-6 – – 74.2151 –

FD&C Green No. 3 Fast Green FCF 42053 2353-45-9 74.203 74.1203 74.2203 –

D&C Green No. 5 Alizarin Cyanine Green F 61570 4403-90-1 – 74.1205 74.2205 –

D&C Green No. 6 Quinizarine Green SS 61565 128-80-3 – 74.1206 74.2206 74.3206

D&C Green No. 8 Pyranine Concentrated 59040 63-58-69-6 – 74.1208 74.2208 –

Orange B – 19235 – 74.250 – – –

D&C Orange No. 4 Orange II 15510 633-96-5 – 74.1254 74.2254 –

D&C Orange No. 5 Dibromofluorescein 45370:1 596-03-2 – 74.1255 74.2255

D&C Orange No. 10 Diiodofluorescein 45425:1 38577-97-8 – 74.1260 74.2260 –

D&C Orange No. 11 Erythrosine Yellowish Na 45425 38577-97-8 – 74.1261 74.2261

[Phthalocyaninato (2-)] 
Copper

Copper Phthalocyanine 74160 147-14-8 – – – 74.3045

FD&C Red No. 3 Erythrosine 45430 16423-68-0 74.303 74.1303 – –

FD&C Red No. 4 Ponceau SX 14700 4548-53-2 – 74.1304 74.2304 –

D&C Red No. 6 Lithol Rubin B 15850 5858-81-1 – 74.1306 74.2306 –

D&C Red No. 7 Lithol Rubin B Ca 15850:1 4/9/5281 – 74.1307 74.2307 –

D&C Red No. 17 Toney Red 26100 85-86-9 – 74.1317 74.2317 74.3230

D&C Red No. 21 Tetrabromofluorescein 45380:2 15086-94-9 – 74.1321 74.2321 –

D&C Red No. 22 Eosine 45380 17372-87-1 – 74.1322 74.2322 –

D&C Red No. 27 Tetrachlorotetrabromofluorescein 45410:1 13473-26-2 – 74.1327 74.2327 –

D&C Red No. 28 Phloxine B 45410 18472-87-2 – 74.1328 74.2328 –

D&C Red No. 30 Helindone Pink CN 73360 2379-74-0 – 74.1330 74.2330 –

D&C Red No. 31 Brilliant Lake Red R 15800:1 6371-76-2 – 74.1331 74.2331 –

D&C Red No. 33 Acid Fuchsine 17200 3567-66-6 – 74.1333 74.2333 –

D&C Red No. 34 Lake Bordeaux B 15880:1 6417-83-0 – 74.1334 74.2334 –

D&C Red No. 36 Flaming Red 12085 2814-77-9 – 74.1336 74.2336 –

D&C Red No. 39 Alba Red 13058 6371-55-7 – 74.1339 – –

FD&C Red No. 40 Allura Red AC 16035 25956-17-6 74.340 74.1340 74.2340 –

FD&C Red No. 40 
Lake

Allura Red AC 16035:1 68583-95-9 74.340 74.1340 74.2340 –

Citrus Red No. 2 – 12156 6358-53-8 74.302 – – –

D&C Violet No. 2 Alizurol Purple SS 60725 81-48-1 – 74.1602 74.2602 74.3602

Ext. D&C Violet No. 2 Alizarin Violet 60730 4430-18-6 – – 74.2602a –

FD&C Yellow No. 5 Tartrazine 19140 1934-21-0 74.705 74.1705 74.2705 –

FD&C Yellow No. 6 Sunset Yellow FCF 15985 2783-94-0 74.706 74.1706 74.2706 –

D&C Yellow No. 7 Fluorescein 45350:1 7/5/2321 – 74.1707 74.2707 –

Ext. D&C Yellow 
No. 7

Naphthol Yellow S 10316 846-70-8 – 74.1707a 74.2707a –

D&C Yellow No. 8 Uranine 45350 518-47-8 – 74.1708 74.2708 –

D&C Yellow No. 10 Quinoline Yellow WS 47005 8004-92-0 – 74.1710 74.2710 74.3710

D&C Yellow No. 11 Quinoline Yellow SS 47000 8003-22-3 – 74.1711 74.2711 –

a  Based on 21 CFR 2007. Restrictions may exist limiting the use of some of these colors to specific applications (i.e., external drug use only, etc.). Additionally, 
there may be quantitative limits for the use of some colors. The specific 21 CFR reference for each color should be reviewed to determine potential restriction 
status.
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Another choice confronting manufacturers is whether to use 
an aqueous coating or an organic coating system; both have 
their advantages and disadvantages. While organic coatings 
provide greater protection against moisture uptake during 
the coating process (important for moisture-sensitive ingre-
dients) and are easier to apply because of the fast evapora-
tion of solvents, problems encountered with these coatings 
include environmental control of organic solvents going into 
the atmosphere, the need to perform solvent residue tests, and 
the need to have explosion-proof facilities; thus, aqueous coat-
ing systems are often preferred.

CELLULOSE BASED

Cellulose acetate phthalate (CAP).
Caution: Check with regulatory authorities about the 

approval status of all dyes before using them.

HYDROXYPROPYL METHYLCELLULOSE 
(METHOCEL, HPMC) AQUEOUS COATINGS

Methocel-based coatings in an aqueous base are the most 
popular coating options; two methods of making solutions are 
possible.

If a lake is used, then alcohol is also included (see, for 
example, Holberry Red).

A.  Brite rose

Bill of Materials

Scale 
(%, w/v) Item Material Name Quantity/L

6.00 1 Hydroxypropyl methylcellulose 
2910 (15 cps)

60.00 g

2.00 2 PEG-400 (low color) 20.00 g

2.00 3 PEG-8000 20.00 g

0.25 4 FD&C Red No. 30 Lake 2.50 g

2.00 5 Titanium dioxide (special coating 
grade)

20.00 g

QS 6 Deionized purified water QS to 1 L

Manufacturing Directions
 1. Place 250 mL of water into a suitable container, and 

heat to 60°C to 70°C.
 2. With gentle stirring, disperse the hydroxypropyl 

methylcellulose onto the hot water; when the cellu-
lose has wetted, quickly add 250 mL of cold water.

 3. Stir until the dispersion is homogeneous, although 
the solution of cellulose may not be complete.

 4. Dissolve PEG-8000 in 50 mL of water, and then add 
to the preceding step.

 5. Add PEG-400 to the preceding basic solution.
 6. Load a suitable-size ball jar with the FD&C Red No. 

30 and titanium dioxide.

 7. Add sufficient water to cover the pigment and balls.
 8. Mill overnight or for 12 hours.
 9. Other pigment reduction methods may be used to 

yield a particle size not greater than 1.0 μm.
 10. Add milled pigments to the base solution from the 

preceding step, and bring the volume up with cold 
water.

 11. Use within 7 days.

B.  Cherry red

Bill of Materials

Scale 
(%, w/v) Item Material Name Quantity/L

6.00 1 Hydroxypropyl methylcellulose 
2910 (15 cps)

60.00 g

2.00 2 PEG-400 (low color) 20.00 g

2.00 3 PEG-8000 20.00 g

1.80 4 FD&C Red No. 3 Lake 18.00 g

0.10 5 FD&C Red No. 2 (Amaranth) 1.00 g

2.10 6 Titanium dioxide (special coating 
grade)

21.00 g

QS 7 Deionized purified water, USP QS to 1 L

C.  gerAnium rose

Bill of Materials

Scale 
(%, w/v) Item Material Name Quantity/L

6.00 1 Hydroxypropyl methylcellulose 
2910 (15 cps)

60.00 g

2.00 2 PEG-400 (low color), NF 20.00 g

2.00 3 PEG-8000 20.00 g

0.24 4 FD&C Red No. 3 Lake 2.00 g

QS 5 Deionized purified water, USP QS to 1 L

d.  gloss

Bill of Materials

Scale 
(%, w/v) Item Material Name Quantity/L

3.33 1 Hydroxypropyl methylcellulose 
2910 (15 cps)

33.33 g

1.66 2 PEG-400 (low color), NF 16.66 g

QS 3 Deionized purified water, USP QS to 1 L
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e.  red

Bill of Materials

Scale 
(%, w/v) Item Material Name Quantity/L

6.00 1 Hydroxypropyl methylcellulose 
2910 (15 cps)

60.00 g

2.00 2 PEG-400 (low color), NF 20.00 g

2.00 3 PEG-8000 20.00 g

.50 4 FD&C Red No. 3 Lake 25.00 g

0.50 5 Titanium dioxide 5.00 g

QS 6 Deionized purified water, USP QS to 1 L

F.  moderAte red

Bill of Materials

Scale 
(%, w/v) Item Material Name Quantity/L

6.00 1 Hydroxypropyl methylcellulose 
2910 (15 cps)

60.00 g

2.00 2 PEG-400 (low color), NF 20.00 g

2.00 3 PEG-8000 20.00 g

0.50 4 FD&C Yellow No. 3 Aluminum 
Lake

5.00 g

2.50 5 Ponceau Red 4R Lake 25.00 g

1.00 6 Titanium dioxide (special coating 
grade), USP

10.00 g

QS 7 Deionized purified water, USP QS to 1 L

g.  CleAr

Bill of Materials

Scale 
(%, w/v) Item Material Name Quantity/L

6.00 1 Hydroxypropyl methylcellulose 
2910 (15 cps)

60.00 g

0.10 2 Sorbic acid 1.00 g

2.00 3 Alcohol (200 proof), SD 3A 20.00 mL

2.00 4 PEG-400 (low color)a 20.00 g

2.00 5 PEG-8000 (optional) 20.00 g

QS 6 Deionized purified water QS to 1 L

a Increase amount to 6.00 if item 5 is not used.

Manufacturing Directions
 1. Place approximately 500 mL of water into a suitable 

vessel.
 2. Heat water to 65°C to 70°C.
 3. Add the PEG-8000 to the hot water and dissolve (if 

used).

 4. While maintaining gentle agitation, sprinkle the 
hydroxypropyl methylcellulose onto the surface of 
the hot water solution.

 5. Position stirring head to avoid excessive entrainment 
of air.

 6. When the cellulose has been dispersed, add the 
PEG-400.

 7. Continue to stir until dispersion is homogeneous, 
although solution of cellulose may not be complete.

 8. Stop stirring, and allow solution to stand until 
entrained air is removed.

 9. Dissolve sorbic acid in alcohol, and ensure that the 
solution is complete.

 10. When the solution from the step above is clear, add 
250 mL of cold water, mix well, and add sorbic acid 
solution.

 11. Mix, then bring up to volume with cold water.
 12. Store coating solution in well-filled, well-sealed 

containers.
 13. Use within 3 months.

h.  green

Bill of Materials

Scale 
(%, w/v) Item Material Name Quantity/L

6.00 1 Hydroxypropyl methylcellulose 
2910 (15 cps)

60.00 g

0.10 2 Sorbic acid 1.00 g

2.00 v/v 3 Alcohol (200 proof), SD 3A 20.00 mL

2.00 4 PEG-400 (low color) 20.00 g

2.00 5 PEG-8000 20.00 g

1.00 6 Titanium dioxide (coating grade) 10.00 g

0.01 7 Yellow E104 Aluminum Lake 0.10 g

0.0032 8 FD&C Blue No. 1 Lake (11–13%) 0.032 g

QS 9 Deionized purified water QS to 1 L

i.  holBerry red

Bill of Materials

Scale 
(%, w/v) Item Material Name Quantity/L

6.00 1 Hydroxypropyl methylcellulose 
2910 (15 cps)

60.00 g

0.10 2 Sorbic acid 1.00 g

2.00 v/v 3 Alcohol (200 proof), SD 3A 20.00 mL

2.00 4 PEG-400 (low color) 20.00 g

2.00 5 PEG-8000 20.00 g

1.00 6 Titanium dioxide (coating grade) 10.00 g

1.50 7 FD&C Red No. 40 Lake (29%) 15.00 g

0.50 8 FD&C Blue No. 3 Lake 5.00 g

QS 9 Deionized purified water QS to 1 L
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J.  sun orAnge

Bill of Materials

Scale (%, 
w/v) Item Material Name Quantity/L

6.00 1 Hydroxypropyl 
methylcellulose 2910 (15 
cps)

60.00 g

0.17 2 Sorbic acid, NF 1.70 g

2.00 v/v 3 Alcohol (200 proof), SD 3A 20.00 mL

2.00 4 PEG-400 (low color), NF 20.00 g

2.00 5 PEG-8000 20.00 g

2.38 6 Titanium dioxide (coating 
grade), USP

23.80 g

2.47 7 FD&C Yellow No. 5 24.70 g

0.16 8 FD&C Yellow No. 6 1.60 g

QS 9 Deionized purified water, 
USP

QS to 1 L

k.  opAdry yellow

Bill of Materials

Scale (mg/
caplet) Item Material Name

Quantity/ 
1000 Caplets (g)

10.00 1 Hydroxypropyl 
methylcellulose 
(hypromellose)

10.00

4.00 2 Talc (fine powder) 4.00

1.60 3 PEG-4000 1.60

1.20 4 Titanium dioxide 1.20

0.30 5 FD&C Blue No. 1 Lake 0.30

0.50 6 FD&C Blue No. 2 
(dispersed)

0.50

0.75 7 Opadry® OY-S-29019 
(clear)

0.75

QS 8 Purified water 225.00

Manufacturing Directions
 1. The formula for this coating solution is prepared 

to obtain a weight gain of 10 mg per caplet (around 
600 mg in weight).

 2. Disperse item 1 in 175 g of purified water 
(70°C–80°C) while stirring.

 3. Hold overnight for complete dispersion.
 4. Disperse items 2 and 3 in 25 g of purified water 

(25°C–30°C).
 5. Hold overnight for complete hydration.
 6. Add mixture from previous step.
 7. Homogenize using a homogenizer (gap setting =  

1.5 mm).

 8. Homogenize items 4, 5, and 6 in 50 g of hyprom-
ellose dispersion from the preceding step twice, 
using a homogenizer (gap setting = 1.5 mm).

 9. Pass the dispersion twice through a 90 μm sieve.
 10. (Note: This is a critical step; follow instructions 

closely to prevent foreign particles and spots.) 
Preparation of polishing solution: Disperse item 7 in 
25 g of purified water with slow stirring.

 11. Make a vortex by slow stirring and add the powder in 
such a way as to avoid foam formation.

l.  opAdry yellow

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/1000 
Tablets (g)

10.00 1 Hydroxypropyl 
methylcellulose 
(hypromellose)

10.00

4.00 2 Talc (fine powder) 4.00

1.60 3 PEG-4000 1.60

1.34 4 Titanium dioxide 1.34

0.046 5 Sunset Yellow E110, FCF 0.046

1.34 6 FD&C Yellow No. 10 Lake 1.34

0.75 7 Opadry® OY-S-29019 
(clear)

0.75

QS 8 Purified water 225.00

m.  opAdry red

Bill of Materials

Scale (mg/
caplet) Item Material Name

Quantity/1000 
Caplets (g)

10.00 1 Hydroxypropyl 
methylcellulose 
(hypromellose)

10.00

4.00 2 Talc (fine powder) 4.00

1.60 3 PEG-4000 1.60

1.34 4 Titanium dioxide 1.34

0.15 5 Iron oxide red 0.15

0.75 6 Opadry® OY-S (clear) 0.75

QS 7 Purified water 225.00
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n.  opAdry green

Bill of Materials

Scale (mg/
caplet) Item Material Name

Quantity/ 
1000 Caplets (g)

10.00 1 Hydroxypropyl 
methylcellulose 
(hypromellose)

10.00

4.00 2 Talc (fine powder) 4.00

1.60 3 PEG-4000 1.60

2.125 4 Titanium dioxide 2.125

0.053 5 FD&C Blue No. 1 Lake 0.053

0.15 6 FD&C Yellow No. 10 Lake 0.15

0.75 7 Opadry® OY-S (clear) 0.75

QS 8 Purified water 225.00

Manufacturing Directions
 1. Disperse item 1 in 175 g of purified water (70°C–80°C)  

while stirring.
 2. Keep overnight for complete dispersion.
 3. Disperse items 2 and 3 in 25 g of purified water  

(25°C–30°C).
 4. Keep overnight for complete hydration.
 5. Add together and homogenize using homogenizer 

(gap setting = 1.5 mm).
 6. Homogenize items 4, 5, and 6 in 50 g of hyprom-

ellose dispersion twice, using homogenizer (gap set-
ting = 1.5 mm).

 7. Pass the dispersion twice through a 90 μm sieve.
 8. (Note: This is a critical step; follow instructions 

closely to prevent foreign particles and spots.) 
Disperse item 7 in 25 g of purified water while stir-
ring slowly.

 9. Make a vortex by slow stirring, and add the powder 
in such a way as to avoid foam formation.

 10. Follow the parameters for coating in Accela Cota:

Caplet load 620 g

Pan speed 4 rpm

Drying air temperature 70°C–75°C
Exhaust temperature 50°C–55°C
Fluid pressure 15–20 psi

Valve on spray gun One revolution open

Atomizing pressure 55 psi

Nozzle orifice 1 mm

Nozzle distance to bed 250–280 mm

Difference of air pressure −1.0 to −1.5 cm

Spray rate 200–225 g/min

Coating time 3.0–3.5 hours

 11. Stir the dispersion at slow speed (6–10 rpm) 
continuously.

 12. Spray the polishing solution under the same con-
ditions as before, adjusting the spray rate to 180  
g/min.

 13. Check the caplet surface every 5 minutes for sticking.
 14. If sticking tends to appear, stop the coating 

immediately.
 15. When the spraying is over, roll the tablets in a pan for 

10 minutes with cold air blowing onto the caplets.
 16. Unload the film-coated caplets into stainless steel 

containers lined with polyethylene bags.
 17. Appearance is a light green, film-coated caplet that 

is smooth, with no sticking or chipping on the caplet 
surface.

 18. Weight gain per caplet is NLT 10 mg/tablet.

o.  white CoAting

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/1000 
Tablets (g)

22.75 1 Hypromellose 22.75

4.54 2 Polyethylene glycol 4.54

12.50 3 Talc (fine powder) 12.50

10.00 4 Titanium dioxide 10.00

1.30 5 FD&C Yellow No. 10 Lake 1.30

— 6 Purified water ~24.00

— 7 Ethanol (95%) ~21.00

HYDROXYPROPYL METHYLCELLULOSE 
OPAQUE ORGANIC COATING

A.  Brite green

Bill of Materials

Scale (%, 
w/v) Item Material Name Quantity/L (g)

1.00 1 Titanium dioxide 10.00

50.00 v/v 2 Alcohol (200 proof), SD 3A ~397.00

1.69 3 PEG-400 (low color), NF 16.90

0.02 4 FD&C Yellow No. 5 0.20

0.0068 5 FD&C Blue No. 1 0.068

4.00 6 Hydroxypropyl 
methylcellulose 2910 (15 
cps)

40.00

QS 7 Methylene chloride ~625.00

Manufacturing Directions
 1. Place titanium dioxide and QS with alcohol into a 

ball mill.
 2. Mill the material for 16 hours.
 3. Place 465 mL alcohol into a suitable mixing tank.
 4. Start agitation.
 5. Slowly add PEG-400 to mixing tank.
 6. Mix for 5 minutes.
 7. Add FD&C Yellow to the mixing tank with contin-

ued agitation.
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 8. Rinse bottle with alcohol tapped from mixing tank.
 9. Return rinse to mixing tank.
 10. Add FD&C Blue to the mixing tank, and rinse.
 11. Mix for 2 hours.
 12. Tap approximately 10 mL of solution from mixing 

tank after 0.5, 1, and 1.5 hours of mixing.
 13. Put solution back into mixing tank. (Note: Tapping 

solution ensures that dye is not tapped into lower 
valve and/or pipeline.) Rinse the ball mill with two 
rinses of 11.6 mL alcohol.

 14. Reseal the ball mill, and allow it to run for 2 to 5 
minutes between rinses.

 15. Empty content of the ball mill and rinses into mixing 
tank.

 16. Slowly sprinkle hydroxypropyl methylcellulose into 
mixing tank with constant agitation.

 17. Agitate for an additional 15 minutes. (Note: Prevent 
the development of lumps by slowly sprinkling 
hydroxypropyl methylcellulose into the alcohol.) 
After mixing for 10 minutes, tap approximately 10 
mL from the mixing tank, and put back into tank to 
recirculate.

 18. Add sufficient methylene chloride (~474 mL) to 
bring up to volume.

 19. Continue agitation for 2 hours.
 20. After 0.5, 1, and 1.5 hours, tap approximately 10 mL 

of solution from mixing tank and put back into mix-
ing tank to recirculate.

 21. (Note: No residue should be present in the solution 
when tapped at 1.5 hours; if some is present, then 
continue agitation and tap every 15 minutes until no 
residue is observed.) (Caution: Avoid contact with 
methylene chloride and vapors; they may have toxic 
effects when swallowed or inhaled.) (Note: Nitrogen 
pressure may be used to assist bottle filling.) Strain 
mixing tank contents through two-ply cheesecloth, 
or similar, into suitable approved containers (one-
half the total number of bottles). (Note: Lumps may 
obstruct spray nozzle.)

B.  red mAhogAny

Bill of Materials

Scale (%, w/v) Item Material Name Quantity/L (g)

0.40 1 Titanium dioxide 4.00

45.00 v/v 2 Alcohol (200 proof), 
SD 3A

~375.30

0.40 3 Vanillin (crystals) 4.00

1.00 4 Propylene glycol 10.00

1.50 5 FD&C Red No. 40 
Lake (29%)

15.00

1.00 6 Dye Brown lake blend 10.00

4.00 7 Hydroxypropyl methyl 
cellulose 2910 (15 cps)

40.00

QS 8 Methylene chloride ~530.40

C.  sun orAnge

Bill of Materials

Scale (%) Item Material Name Quantity/L (g)

3.00 (w/v) 1 Titanium dioxide 30.00

50.00 (v/v) 2 Alcohol (200 proof), SD 3A ~397.00

2.11 (w/v) 3 Propylene glycol 21.10

3.11 (w/v) 4 FD&C Yellow No. 5 31.10

0.20 (w/v) 5 FD&C Yellow No. 6 2.00

4.00 (w/v) 6 Hydroxypropyl 
methylcellulose 2910 
(15 cps)

40.00

QS 7 Methylene chloride ~625.00

d.  dArk red

Bill of Materials

Scale (%, 
w/v) Item Material Name Quantity/L (g)

1.00 1 Titanium dioxide 10.00

20.00 v/v 2 Alcohol (200 proof), SD 3A ~200.00 mL

2.00 3 PEG-400 (low color) 20.00

0.02 4 Ponceau 4R dye (red) 20.00

0.0068 5 FD&C Blue No. 1 0.068

2.95 6 Hydroxypropyl 
methylcellulose 2910 (15 
cps)

29.50

QS 7 Methylene chloride QS to 1 L

e.  deep yellow

Bill of Materials

Scale (%, 
w/v) Item Material Name Quantity/L

2.00 1 Titanium dioxide 20.00 g

50.00 2 Alcohol (200 proof), SD 3A ~397.00 g

2.00 3 PEG-400 (low color) 20.00 g

2.00 4 FD&C Yellow No. 5 Lake 20.00 g

2.95 5 Hydroxypropyl 
methylcellulose 2910 (15 
cps)

29.50 g

QS 6 Methylene chloride QS to 1 L



490 Handbook of Pharmaceutical Manufacturing Formulations, 3e: Volume 1 

F.  pAle yellow

Bill of Materials

Scale (%, 
w/v) Item Material Name Quantity/L

1.50 1 Titanium dioxide 15.00 g

50.00 2 Alcohol (200 proof), SD 3A ~397.00 g

2.00 3 PEG-400 (low color), NF 20.00 g

0.50 4 FD&C Yellow No. 10 
Aluminum Lake (14–17%)

5.00 g

2.95 5 Hydroxypropyl 
methylcellulose 2910 (15 
cps)

29.50 g

QS 6 Methylene chloride QS to 1 L

g.  sCArlet red

Bill of Materials

Scale (%, 
w/v) Item Material Name Quantity/L

2.00 1 Titanium dioxide 20.00 g

20.00 2 Alcohol (200 proof), SD 3A ~200.00 g

2.00 3 PEG-400 (low color), NF 20.00 g

2.00 4 FD&C Yellow No. 7 Lake 20.00 g

1.00 5 FD&C Yellow No. 5 Lake 10.00 g

2.95 6 Hydroxypropyl 
methylcellulose 2910 (15 
cps)

29.50 g

QS 7 Methylene chloride QS to 1 L

HYDROXYPROPYL METHYLCELLULOSE/
HYDROXYPROPYL CELLULOSE 
(KLUCEL®) COATING

A.  white

Bill of Materials

Scale (%, 
w/v) Item Material Name Quantity/L

2.00 1 Titanium dioxide 20.00 g

0.50 2 Hydroxypropyl cellulose, 
NC

5.00 g

45.00 3 Alcohol (200 proof), SD 3A ~450.00 g

2.00 4 Propylene glycol 20.00 g

4.50 5 Hydroxypropyl 
methylcellulose 2910 (15 
cps)

45.00 g

QS 6 Methylene chloride QS to 1 L

Manufacturing Directions
 1. Place titanium dioxide and sufficient methylene chlo-

ride into suitably sized ball jars to cover the balls.
 2. Mill for not less than 16 hours.
 3. While mixing alcohol, add and disperse hydroxy-

propyl methylcellulose, hydroxypropyl cellulose, and 
propylene glycol, followed by 250 mL of methylene 
chloride.

 4. Continue mixing until the dissolution is complete.
 5. While mixing the solution from the second step, 

empty into it the contents of the ball jar, rinse the 
balls and jar with methylene chloride, add the rinsing 
to the batch, and mix.

 6. Bring the batch up to volume with methylene chlo-
ride, and mix well until homogeneous.

 7. Strain the batch through muslin into suitable, 
approved bottles.

 8. Seal and store.

HYDROXYPROPYL METHYLCELLULOSE/
ETHYLCELLULOSE COATING

A.  reddish orAnge opAque

Bill of Materials

Scale (%, 
w/v) Item Material Name Quantity/L

1.16 1 Titanium dioxide 11.60 g

45.00 2 Alcohol (dehydrated; 200 
proof)

~450.00 g

0.20 3 Vanillin (crystals), NF 2.00 g

0.50 4 Albumen powder (white hen 
egg)

5.00 g

2.00 3 PEG-400 (low color), NF 20.00 g

1.30 4 FD&C Red No. 3 13.00 g

0.05 5 FD&C Red No. 2 
(Amaranth), USP

0.50 g

0.20 6 FD&C Yellow No. 6 2.00 g

2.95 5 Hydroxypropyl 
methylcellulose 2910, USP 
(15 cps)

29.50 g

QS 6 Methylene chloride QS to 1 L

Manufacturing Directions
 1. Load vanillin, albumen, titanium dioxide, FD&C 

Red No. 3, FD&C Red No. 2, and FD&C Yellow No. 
6 into a suitable-size ball jar.

 2. Add sufficient methylene chloride to cover the pig-
ments and balls.

 3. Mill for 24 hours.
 4. Measure 400 mL of alcohol into a suitable stainless 

steel container.
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 5. Sprinkle the hydroxypropyl methylcellulose/ethyl-
cellulose onto the surface of the alcohol while stir-
ring vigorously.

 6. When the hydroxyethyl methylcellulose/ethylcellu-
lose has been wetted, quickly add 300 mL methylene 
chloride while stirring vigorously.

 7. Add the PEG-400 to the solution, and rinse the con-
tainer with the remaining alcohol; add the rinsings to 
the bulk.

 8. Empty the contents of the ball jar from the first step 
into the coating solution from the previous step, 
while stirring vigorously.

 9. Rinse the ball jar with methylene chloride; add the 
rinsings to the bulk.

 10. Bring up to volume with methylene chloride.

B.  suBCoAting solution

Bill of Materials

Scale (%, 
w/v) Item Material Name Quantity/L

45.00 1 Alcohol (190 proof), USP 450.00 mL

0.50 2 Hydroxypropyl cellulose, 
NF

5.00 g

4.50 3 Hydroxypropyl 
methylcellulose 2910, USP 
(15 cps)

45.00 g

QS 4 Methylene chloride QS to 1 L

HYDROXY METHYLCELLULOSE/HYDROXY 
ETHYLCELLULOSE COATING

A.  Blue

Bill of Materials

Scale (%, 
w/v) Item Material Name Quantity/L

1.00 1 Hydroxy methylcellulose 10.00 g

1.00 2 Hydroxy ethylcellulose (15 
cps)

10.00 g

0.312 3 Titanium dioxide 3.21 g

1.00 4 FD&C Blue No. 1 Lake 
(12%)

10.00 g

0.375 5 Castor oil (odorless) 3.75 g

0.375 6 Sorbitan monooleate 3.75 g

50.00 7 Alcohol (200 proof), SD 3A 500.00 mL

QS 8 Methylene chloride QS to 1 L

Manufacturing Directions
 1. Premix hydroxypropyl methylcellulose and hydroxy-

propyl cellulose, and add to 440 mL alcohol with 
rapid agitation.

 2. Mix for not less than 1 hour.
 3. Place FD&C Blue dye and titanium dioxide into a 

ball mill.
 4. Cover the balls and materials with 60 mL of alcohol, 

and mill for 16 hours.
 5. Add contents to mixing tank, and add the castor oil 

and sorbitan monooleate.
 6. Rinse the ball mill with methylene chloride, and add 

the rinsings to the mixing tank.
 7. Bring up to a volume of 1 L with methylene chloride, 

and mix for at least 1 hour.

B.  CleAr (50:50)

Bill of Materials

Scale (%, 
w/v) Item Material Name Quantity/L

1.00 1 Hydroxy methylcellulose 10.00 g

1.00 2 Hydroxy ethylcellulose, 
USP (15 cps)

10.00 g

0.375 3 Castor oil (odorless) 3.75 g

50.00 4 Alcohol (200 proof), SD 3A 500.00 mL

QS 5 Methylene chloride QS to 1 L

HYDROXY METHYLCELLULOSE/HYDROXY 
ETHYLCELLULOSE COATING

A.  CleAr

Bill of Materials

Scale (%, 
w/v) Item Material Name Quantity/L

1.00 1 Hydroxy methylcellulose 10.00 g

1.00 2 Hydroxy ethylcellulose, 
USP (15 cps)

10.00 g

0.375 3 Castor oil (odorless), USP 3.75

50.00 4 Alcohol (200 proof), SD 3A 500.00 mL

QS 5 Methylene chloride QS to 1 L

Manufacturing Directions
 1. Place alcohol into mixing tank.
 2. Turn on mixer to mixing speed; maintain mixing 

speed throughout preparation of coating solution.
 3. Place hydroxy methylcellulose and hydroxy ethylcel-

lulose into the mixing tank.
 4. Let mix for 1 hour.
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 5. Add methylene chloride (~500 mL) to bring the final 
volume up to 1 L.

 6. Mix for 1 hour.
 7. Solution need not be agitated at all times.
 8. Keep tank tightly closed at all times.
 9. Rubber stoppers on bottles must be protected from 

methylene chloride with a polyethylene layer.

POLYVINYLPYRROLIDONE (PVP) COATINGS

A.  suBCoAting

Bill of Materials

Scale (%, 
w/v) Item Material Name Quantity/L

20.00 1 Povidone USP K-29–32a 200.00 g

80.00 2 Alcohol (200 proof), SD 3A 800 mL

aMay be substituted with Kollidon® VA 64 (polyvinylpyrrolidone/vinylacetate 
copolymer; 10%), and item 2 can be replaced with isopropyl alcohol.

Manufacturing Directions
 1. Spray the solution onto the warm tablet cores 

(30°C–40°C) for a few minutes before continuing 
with the main aqueous coating procedure.

 2. The amount of 0.4 mg/cm2 tablet surface is sufficient 
for good subcoating protection.

 3. No plasticizer is needed in this formulation due to 
the plasticity of Kollidon® VA 64.

B.  kollidon® vA 64 (polyvinylpyrrolidone/
vinylACetAte Copolymer, BAsF)

Bill of Materials

Scale (%, 
w/w) Item Material Name Quantity/kg

5.00 1 Kollidon® VA 64 50.00 g

4.00 2 Lutrol E 6000 40.00 g

0.50 3 Glycerin, USP 5.00 g

1.50 4 Iron oxide or lake 15.00 g

3.00 5 Titanium dioxide 30.00 g

5.00 6 Talc 50.00 g

QS 7 Purified water QS to 1 L

Manufacturing Directions
Pass the suspension through a disk mill prior to use and spray 
under the following conditions.

sugAr-CoAting pAn

Spray gun
Walther WAXV  

with 1 mm nozzle

Spraying time 3 seconds

Pause 0.5 seconds

Dry air 6 seconds

Pause 3 seconds

ACCelA CotA (Continuous sprAying)

Spray gun
Walther WAXV with  

0.8 mm nozzle

Temperature at inlet 45°C
Temperature at outlet 38°C
Spraying pressure 2 bar

Spraying time ~50 minutes

If the film is too sticky, a certain part of the Kollidon® should be substituted 
by HPMC or sucrose.

kollidon® vA 64 And polyvinyl AlCohol

Bill of Materials

Scale (%, 
w/w) Item Material Name Quantity/kg

5.0 1 Kollidon® VA 64 50.00 g

4.00 2 Lutrol E 6000 40.00 g

6.00 3 Polyvinyl alcohol 76.00 g

68.00 4 Purified water 680.00 g

0.50 5 Glycerin, USP 5.00 g

1.50 6 Iron oxide or lake 18.00 g

3.00 7 Titanium dioxide 37.00 g

5.00 8 Talc 50.00 g

QS 9 Purified water 168.00 g

Manufacturing Directions
 1. Dissolve items 1 and 2 in item 4, add polyvinyl alco-

hol, and stir for 45 minutes, avoiding the formation 
of too many air bubbles.

 2. Suspend the pigments and talc in 168 mL of water, 
and pass this mixture through a colloid mill.

 3. To obtain the final coating suspension, mix this solu-
tion with the first solution.

 4. Suggested conditions for coating using Accela Cota 
are as follows.
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Tablet core loading 5.0 kg

Amount of coating suspension 1.26 kg

Inlet air temperature 59°C
Outlet air temperature 46°C
Nozzle 1.0 mm

Rotation speed of the pan 15 rpm

Spraying pressure 2.0 bar

Spraying rate 15 g/min

Spraying time (continuously) 83 minutes

Final drying 5 minutes

Quantity of film former applied ~3 mg/cm2

d.  kollidon® 30 And shellAC

Bill of Materials

Scale (%, 
w/w) Item Material Name Quantity/kg (g)

2.00 1 Kollidon® 25 or 30 20.00

17.70 2 Shellac 177.00

18.50 3 Titanium dioxide 185.00

6.50 4 Talc 65.00

1.50 5 Cetyl alcohol 15.00

3.00 6 Sorbitan trioleate 30.00

5.00 7 Color lake 50.00

QS 8 Isopropanol or alcohol 458.00

Manufacturing Directions
 1. Dissolve shellac and sorbitan trioleate in the warm 

solvent, and then Kollidon® and cetyl alcohol.
 2. Add titanium dioxide, talc, and lake, and then mix in 

the colloid mill.
 3. Application of the coating suspension: About 50 g 

of suspension is applied to 1 kg of tablet cores in a 
conventional coating pan or in an Accela Cota pan 
(1–2 mg film formers/cm2).

e.  kollidon® vA 64 And hydroxypropyl 
methylCellulose

Bill of Materials

Scale (%, 
w/w) Item Material Name Quantity/kg

4.00 1 Kollidon® VA 64 53.00 g

1.00 2 Lutrol E 6000 12.00 g

6.00 3 Hydroxypropyl 
methylcellulose

79.00 g

1.50 4 Iron oxide or lake 18.00 g

3.00 5 Titanium dioxide 37.00 g

4.00 6 Talc 50.00 g

QS 7 Purified water QS to 1 kg

Manufacturing Directions
 1. Dissolve Lutrol and Kollidon® in a portion of the 

water, add hydroxypropyl methylcellulose, and stir 
for 45 minutes, avoiding the formation of too many 
air bubbles.

 2. Suspend the pigments and talc in a portion of the 
water, and pass this mixture through a colloid mill.

 3. Mix the two portions.
 4. Conditions for coating using Accela Cota are as 

follows.

Tablet core loading 5.0 kg

Core size 9 mm biconvex

Amount of coating suspension applied 1.2 kg

Inlet air temperature 60°C
Outlet air temperature 40°C
Nozzle 1.0 mm

Rotation speed of the pan 12 rpm

Spraying pressure 2.0 bar

Spraying rate 50 g/min

Spraying time (continuously) 34 minutes

Final drying 2 minutes

Drying after spraying 5 minutes at 60°C
Quantity of film former applied 3.14 mg/cm2

F.  povidone, ethylCellulose, And tAlC

Bill of Materials

Scale (%, 
w/v) Item Material Name Quantity/L

7.50 1 Povidone (PVP K-29–32), 
USP

75.00 g

4.25 2 Ethylcellulose, NF 42.50 g

0.50 3 PEG-400, NF 5.00 g

5.00 4 Talc 50.00 g

45.00 5 Alcohol (200 proof), SD 3A 450.00 mL

QS 6 Methylene chloride, NF QS to 1 L

Manufacturing Directions
 1. Dissolve Povidone in alcohol, and then add PEG-400.
 2. Add ethyl cellulose to this solution.
 3. Mix until evenly dispersed, and then bring up to vol-

ume with methylene chloride with constant stirring.
 4. Add talc to this solution, and stir to ensure 

distribution.
 5. Solution should be freshly prepared and used within 

10 days of manufacture.
 6. Thoroughly disperse talc before use.
 7. If batch is more than 200 L, do not add talc.
 8. If coating solution is manufactured without talc, then 

solution should be used within 4 weeks.
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CELLULOSE ACETATE PHTHALATE 
AND CARBOWAX COATINGS

A.  Brite green

Bill of Materials

Scale (%, 
w/v) Item Material Name Quantity/L

6.00 1 Cellulose acetate phthalate 
(Carbowax™)

60.00 g

1.86 2 Propylene glycol 18.65 g

0.66 3 Sorbitan monooleate (Span 
80)

6.00 g

0.12 4 Castor oil (odorless) 1.25 g

0.85 5 FD&C Blue No. 1 0.85 g

3.11 6 FD&C Yellow No. 5 Lake 31.10 g

5.33 7 Titanium dioxide 53.30 g

21.58 8 Methylene chloride 215.80 g

QS 9 Acetone QS to 1 L

Manufacturing Directions
 1. Place methylene chloride in a suitably sized mixing 

tank.
 2. While stirring, add propylene glycol, Span 80, and 

castor oil.
 3. To this mixture add half of cellulose acetate phthal-

ate, and allow to soak overnight.
 4. Load dyes and titanium dioxide into a suitable ball jar.
 5. Add sufficient acetone to cover the raw materials and 

balls.
 6. Ball mill overnight.
 7. Melt balance of Carbowax™ with a portion of the 

acetone using gentle heat.
 8. Add the melted Carbowax™ to the mixture from the 

second step.
 9. Empty contents of ball jar mill into this mixture.
 10. Rinse the ball jar with acetone, and add rinsings.
 11. Add acetone to volume, and mix well.
 12. If necessary, strain solution through gauge before 

storage or use.

B.  Cherry red

In the preceding formulation, use FD&C Red No. 3 (6.800 g),  
FD&C Red No. 2 (Amaranth, USP; 1.00 g), and FD&C 
Yellow (5.40 g).

C.  CleAr

Delete dyes.

d.  orAnge

Use FD&C Yellow No. 6 (4.00 g) and FD&C Yellow No. 5 
(12.00 g).

SUGAR COATINGS

A.  BAsiC

Bill of Materials

Scale (%, 
w/w) Item Material Name Quantity/kg

4.00 1 Kollidon® VA 64 40.00 g

16.00 2 Sucrose 160.00 g

2.40 3 Titanium dioxide 24.00 g

1.20 4 Color lake 12.00 g

3.20 5 Lutrol E 4000 32.00 g

4.00 6 Talc 40.00 g

QS 7 Purified water QS to 1 kg

Manufacturing Directions
 1. Dissolve sucrose, Kollidon®, and Lutrol in the water, 

and suspend the other components.
 2. Pass through a colloid mill.
 3. Use the following conditions for use in Accela Cota.

Tablet core loading 5.00 kg

Amount of coating suspension 1.20 kg

Inlet air temperature 45°C
Outlet air temperature 35°C
Nozzle 0.80 mm

Rotation speed of the pan 15 rpm

Spraying pressure 2.0 bar

Spraying time (continuously) 50 minutes

Quantity of film former applied 4.00 mg/cm2

B.  AutomAtiC

Bill of Materials

Scale (%, 
w/w) Item Material Name Quantity, g/kg

4.00 1 Kollidon® 30 40.00

38.00 2 Sucrose 380.00

4.50 3 Titanium dioxide 45.00

QS 4 Color lake QS

4.50 5 Calcium carbonate 45.00

14.50 6 Talc 145.00

QS 7 Purified water QS to 1 kg
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Manufacturing Directions
 1. Dissolve sucrose in hot water, and then mix with 

glycerol.
 2. Dissolve Kollidon®, and suspend the other 

components.
 3. Coating procedure: Coat 4 kg of tablet cores with a 

weight of 420 mg each by spraying with 2.5 kg of the 
suspension in a conventional coating pan under the 
following conditions:

Spray phase 5 seconds

Interval 10 minutes

Drying phase (warm air) 10 minutes

Total coating time 16 hours

C.  mAnuAl, white

Bill of Materials

Scale (%, 
w/w) Item Material Name Quantity/kg (g)

0.33 1 Kollidon® 30 3.36

0.29 2 Carmellose sodium 2.92

0.21 3 Aerosil® 200 2.14

QS 4 Color lake (white) QS

1.62 5 Talc 16.20

0.10 6 Polysorbate or Cremophor 
RH40

1.00

1.40 7 Titanium dioxide 14.00

62.70 8 Sucrose 627.00

33.40 9 Purified water 334.00

Manufacturing Directions
 1. Dissolve Kollidon®, polysorbate or Cremophor, and 

sucrose in water, and suspend the other components 
in this solution.

 2. Mix in a colloid mill.
 3. Start with formulation without the color and then 

apply the color coat.
 4. The polishing can be done by means of a solution of 

beeswax or PEG-6000.

ENTERIC COATINGS

A.  kolliCoAt® And kollidon® enteriC Film CoAting

Bill of Materials

Scale (%, 
w/w) Item Material Name Quantity/kg

0.50 1 Titanium dioxide 5.00 g

2.00 2 Talc 20.00 g

0.50 3 Iron oxide 5.00 g

0.50 4 Kollidon® 25 or Kollidon® 
30

5.00 g

50.00 5 Kollicoat® MAE 30 DP 
(methacrylic acid/ethyl 
acrylate copolymer, 1:1)

500.00 g

1.50 6 Triethyl citrate 15.00 g

QS 7 Purified water QS to 1 kg

Manufacturing Directions/Conditions

Tablet core loading 5 kg

Core size 9 mm biconvex

Quantity of suspension applied 1890 g

Quantity of solids/cm2 9 mg

Quantity of film-forming agent/cm2 6 mg

Speed of the coating pan 12 rpm

Spray nozzle 0.8 mm

Spraying pressure 2.0 bar

Type of spraying Continuous

Inlet air temperature 50°C
Outlet air temperature ~30°C
Spraying time ~60 minutes

Spraying rate ~30 g/min

EUDRAGIT® ENTERIC AQUEOUS

A.  BriCk red

Bill of Materials

Scale (%, 
w/w) Item Material Name Quantity/kg (g)

46.667 1 Distilled purified water 466.667

1.519 2 Talc (powder) 15.198

0.798 3 Titanium dioxide (special 
coating grade)

7.983

1.55 4 Iron oxide, red 15.50

0.426 5 Polysorbate 80 4.262

0.015 6 Dimethyl polysiloxane 
emulsion (30%)

0.155

47.60 7 Eudragit®; use Eudragit® L 
30D-55

476.00

1.426 8 Triethyl citrate (Eudraflex®) 14.259
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Manufacturing Directions
 1. Weigh the quantity of water needed.
 2. Put approximately 21.5% of the total quantity of 

water in a suitable mixing container.
 3. Add talc powder, and stir vigorously until well sus-

pended (approximately 20 minutes).
 4. Add the following to this suspension, and mix thor-

oughly: titanium dioxide, iron oxide, Tween 80, and 
dimethyl polysiloxane emulsion (30%).

 5. (Note: The pigments may require homogenizing 
with colloid, corundum disc mill, or ball mill.) Put 
the Eudragit® in a suitable mixing vessel, and add 
the following with continuous mixing: homogenized 
pigment mixture, Eudraflex® (i.e., triethyl citrate), 
and remaining quantity of water. Note: When PEG-
8000 is used as a plasticizer, it should be incorpo-
rated as a 10% aqueous solution.

B.  yellow

Bill of Materials

Scale (%, 
w/w) Item Material Name Quantity/kg (g)

46.66 1 Distilled purified water 466.66

1.25 2 Talc (powder) 12.57

0.77 3 Titanium dioxide (special 
coating grade)

7.79

1.83 4 FD&C Yellow No. 10 
Aluminum Lake (14 to 17%)

18.36

0.42 5 Polysorbate 80 4.27

0.01 6 Dimethyl polysiloxane 
emulsion (30%)

0.12

47.6 7 Eudragit®; use methacrylic 
acid copolymer, NF 
(Eudragit® L 30D-55)

476.00

1.42 8 Triethyl citrate (Eudraflex®) 14.21

C.  Brown

Bill of Materials

Scale (%, 
w/w) Item Material Name Quantity/kg (g)

46.66 1 Distilled purified water 466.66

0.47 2 Titanium dioxide (special 
grade coating), USP

4.76

0.85 3 Iron oxide, black 8.53

2.26 4 Iron oxide, red 22.61

0.25 5 Iron oxide, yellow 2.57

0.42 6 Polysorbate 80 4.26

0.01 7 Dimethyl polysiloxane 
emulsion

0.09

47.63 8 Eudragit®; use Eudragit® L 
30D-55

476.33

1.42 9 Triethyl citrate (Eudraflex®) 14.28

d.  dArk orAnge

Bill of Materials

Scale (%, 
w/w) Item Material Name Quantity/kg (g)

46.66 1 Distilled purified water 466.66

2.51 2 Talc (powder) 25.18

0.39 3 Titanium dioxide (special 
coating grade)

3.92

0.93 4 FD&C Yellow No. 6 
Aluminum Lake

9.32

0.42 5 Polysorbate 80 4.29

0.01 6 Dimethyl polysiloxane 
emulsion (30%)

0.13

47.63 7 Eudragit®; use Eudragit® L 
30D-55

476.33

1.42 8 Triethyl citrate (Eudraflex®) 14.28

e.  orAnge

Bill of Materials

Scale (%, 
w/w) Item Material Name Quantity/kg (g)

46.66 1 Distilled purified water 466.66

2.60 2 Talc (powder) 26.00

0.78 3 Titanium dioxide (special 
coating grade)

7.84

0.46 4 FD&C Yellow No. 6 
Aluminum Lake

4.66

0.42 5 Polysorbate 80 4.27

0.01 6 Dimethyl polysiloxane 
emulsion (30%)

0.11

47.61 7 Eudragit®; use Eudragit® L 
30D-55

476.16

1.42 8 Triethyl citrate (Eudraflex®) 14.29
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F.  dispersed orAnge

Bill of Materials

Scale (mg/
tablet) Item Material Name

Quantity/1000 
Tablets (g)

0.92 1 Opagloss NA 7150 0.92

7.07 2 Methacrylic acid copolymer 
(Eudragit® L 100–55)

7.07

0.09 3 Sodium hydroxide pellets 
(caustic soda)

0.09

0.73 4 PEG-6000 0.73

2.50 5 Talc (fine powder) 2.50

0.10 6 Simethicone emulsion 30% 
(simethicone antifoam 
M30)

0.10

0.27 7 Povidone (PVP K-25) 0.27

50.00 8 Sucrose 50.00

0.54 9 Povidone (PVP K-25) 0.54

0.36 10 Titanium dioxide 0.36

0.36 11 FD&C Yellow No. 10 Lake 0.36

0.04 12 Dispersed orangea 0.04

1.07 13 Sucrose 1.07

0.38 14 Polishing emulsion 0.38

— 15 Purified water 65.41

a Dispersed orange: This material is the aluminum lake of Sunset Yellow 
FCF (E110).

HYDROXYPROPYL METHYLCELLULOSE 
PHTHALATE ENTERIC COATING

A.  CleAr enteriC

Bill of Materials

Scale (%) Item Material Name Quantity/kg

20.00 (v/v) 1 Acetone 200.00 mL

10.00 (v/v) 2 Purified water 100.00 mL

4.00 (w/v) 3 Hydroxypropyl 
methylcellulose

40.00 g

0.30 (w/v) 4 Vanillin (crystals) 3.00 g

0.40 (w/v) 5 Acetylated monoglycerides 4.00 g

QS 6 Alcohol (200 proof), SD 3A QS to 1 L

Manufacturing Directions
 1. Place acetone, purified water, and 470 mL of alcohol 

into a suitable mixing tank.
 2. Add hydroxypropyl methylcellulose phthalate, van-

illin crystals (if used), and the distilled acetylated 
monoglycerides.

 3. Mix until a clear solution is obtained.
 4. Bring up to 1 L with alcohol, and record volume used.
 5. Mix for 1 hour.

B.  orChid pink opAque

Bill of Materials

Scale (%) Item Material Name Quantity/kg

20.00 (v/v) 1 Acetone 200.00 mL

10.00 (v/v) 2 Purified water 100.00 mL

8.00 (w/v) 3 Hydroxypropyl 
methylcellulose phthalate

80.00 g

0.80 (w/v) 4 Diacetylated 
monoglycerides

8.00 g

0.06 (w/v) 5 D&C Red No. 30 Lake 0.60 g

0.006 
(w/v)

6 FD&C Blue No. 2 
Aluminum Lake (14%)

0.06 g

0.70 (w/v) 7 Titanium dioxide 7.00 g

QS 8 Alcohol (200 proof), SD 3A To 1L

C.  light ApriCot orAnge

Bill of Materials

Scale (%, 
w/v) Item Material Name Quantity/kg

20.00 (v/v) 1 Acetone 200.00 mL

10.00 (v/v) 2 Purified water 100.00 mL

8.00 3 Hydroxypropyl 
methylcellulose phthalate

80.00 g

0.80 4 Diacetylated 
monoglycerides

8.00 g

0.10 5 FD&C Yellow No. 10 
Aluminum Lake (14–17%)

1.00 g

0.06 6 FD&C Red No. 3 
Aluminum Lake (14%)

0.60 g

0.70 7 Titanium dioxide 7.00 g

QS 8 Alcohol (200 proof), SD 3A To 1 kg



http://taylorandfrancis.com


Part IV

Composition of Proprietary Products 
Approved in the United States



http://taylorandfrancis.com


501

Composition of Proprietary Products 
Approved in the United States

• ABILIFY® (aripiprazole) tablets are available in 5, 
10, 15, 20, and 30 mg strengths. Inactive ingredients 
include cornstarch, hydroxypropyl cellulose, lactose 
monohydrate, magnesium stearate, and microcrys-
talline cellulose. Colorants include ferric oxide (yel-
low or red) and FD&C Blue No. 2 Aluminum Lake.

• ACCOLATE (Zafirlukast) is supplied as 10 and 20 
mg tablets for oral administration. Inactive ingredi-
ents: film-coated tablets containing croscarmellose 
sodium, lactose, magnesium stearate, microcrystal-
line cellulose, povidone, hypromellose, and titanium 
dioxide.

• ACEON® (perindopril erbumine) tablets are avail-
able in 2, 4, and 8 mg strengths for oral administra-
tion. In addition to perindopril erbumine, each tablet 
contains the following inactive ingredients: colloidal 
silica (hydrophobic), lactose, magnesium stearate, 
and microcrystalline cellulose. The 4 and 8 mg tab-
lets also contain iron oxide.

• ACIPHEX® delayed-release tablets contain rabepra-
zole sodium and are available for oral administration 
as delayed-release, enteric-coated tablets containing 
20 mg of rabeprazole sodium. Inactive ingredients 
are carnauba wax, crospovidone, diacetylated mono-
glycerides, ethylcellulose, hydroxypropyl cellulose, 
hypromellose phthalate, magnesium stearate, man-
nitol, sodium hydroxide, sodium stearyl fumarate, 
talc, titanium dioxide, and yellow ferric oxide as a 
coloring agent.

• Actiq (oral transmucosal fentanyl citrate) is formu-
lated as a white to off-white solid drug matrix on a 
handle that is radiopaque and is fracture resistant 
(acrylonitrile butadiene styrene [ABS] plastic) under 
normal conditions when used as directed. Actiq is 
designed to be dissolved slowly in the mouth in a 
manner to facilitate transmucosal absorption. The 
handle allows the Actiq unit to be removed from 
the mouth if signs of excessive opioid effects appear 
during administration. Active ingredient: fentanyl 
citrate, USP is a highly lipophilic compound (octa-
nol–water partition coefficient at pH 7.4 is 816:1) that 
is freely soluble in organic solvents and sparingly 
soluble in water (1:40). The pKas of the tertiary nitro-
gen are 7.3 and 8.4. Actiq is available in six strengths 
equivalent to 200, 400, 600, 800, 1200, or 1600 μg 
fentanyl base that are identified by the text on the 
solid drug matrix, the dosage unit handle tag, the 
blister package, and the shelf carton. Inactive ingre-
dients: hydrated dextrates, citric acid, dibasic sodium 

phosphate, artificial berry flavor, magnesium stea-
rate, modified food starch, and confectioner’s sugar.

• ACTONEL (risedronate sodium tablets) tablets for 
oral administration contain the equivalent of 5, 30, 
or 35 mg of anhydrous risedronate sodium in the 
form of the hemipentahydrate with small amounts 
of monohydrate. Inactive ingredients: crospovidone, 
ferric oxide red (35 mg tablets only), ferric oxide 
yellow (5 and 35 mg tablets only), hydroxypropyl 
cellulose, hydroxypropyl methylcellulose, lactose 
monohydrate, magnesium stearate, microcrystalline 
cellulose, polyethylene glycol, silicon dioxide, and 
titanium dioxide.

• ACTONEL with CALCIUM is a co-package prod-
uct containing ACTONEL (risedronate sodium tab-
lets, 35 mg) for once-weekly dosing and calcium 
carbonate tablets, USP (1250 mg, equivalent to 500 
mg of elemental calcium) for daily dosing for the 
remaining 6 days of the week. Each package con-
tains a 28 day course of therapy. Each ACTONEL 
tablet in the ACTONEL with CALCIUM co-pack-
age contains the equivalent of 35 mg of anhydrous 
risedronate sodium in the form of the hemipen-
tahydrate with small amounts of monohydrate. 
Inactive ingredients—ACTONEL: crospovidone, 
ferric oxide red, ferric oxide yellow, hydroxypropyl 
cellulose, hydroxypropyl methylcellulose, lactose 
monohydrate, magnesium stearate, microcrystalline 
cellulose, polyethylene glycol, silicon dioxide, and 
titanium dioxide. CALCIUM: pregelatinized starch, 
sodium starch glycolate, FD&C Blue No. 2, mag-
nesium stearate, polyethylene glycol 3350, hyprom-
ellose, Opaspray Light Blue, and polysorbate 80.

• ACTOPLUS MET™ (pioglitazone hydrochloride 
and metformin hydrochloride) tablets contain two 
oral antihyperglycemic drugs. ACTOPLUS MET is 
available as a tablet for oral administration contain-
ing 15 mg of pioglitazone hydrochloride (as the base) 
with 500 mg of metformin hydrochloride (15 mg/500 
mg) or 15 mg of pioglitazone hydrochloride (as the 
base) with 850 mg of metformin hydrochloride (15 
mg/850 mg) formulated with the following excipi-
ents: povidone USP, microcrystalline cellulose NF, 
croscarmellose sodium NF, magnesium stearate NF, 
hypromellose 2910 USP, polyethylene glycol 8000 
NF, titanium dioxide USP, and talc USP.

• ACTOS (pioglitazone hydrochloride) is available as 
a tablet for oral administration containing 15, 30, or 
45 mg of pioglitazone (as the base) formulated with 
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the following excipients: lactose monohydrate NF, 
hydroxypropyl cellulose NF, carboxymethylcellu-
lose calcium NF, and magnesium stearate NF.

• ADIPEX-P tablets contain the inactive ingredients 
cornstarch, lactose (anhydrous), magnesium stearate, 
microcrystalline cellulose, pregelatinized starch, 
sucrose, and FD&C Blue No. 1.

• ALDOCLOR (methyldopa-chlorothiazide) com-
bines two antihypertensives (methyldopa and chlo-
rothiazide) and is supplied as tablets for oral use, 
each containing 250 mg of methyldopa and 250 mg 
of chlorothiazide. Each tablet contains the following 
inactive ingredients: calcium disodium edetate, cellu-
lose, citric acid, D&C Yellow No. 10 Aluminum Lake, 
ethylcellulose, FD&C Yellow No. 6 Aluminum Lake, 
gelatin, glycerin, guar gum, hydroxypropyl methyl-
cellulose, magnesium stearate, starch, talc, titanium 
dioxide, and FD&C Blue No. 2 Aluminum Lake.

• ALDORIL Methyldopa is supplied as tablets in four 
strengths for oral use: ALDORIL 15 contains 250 
mg of methyldopa and 15 mg of hydrochlorothia-
zide. ALDORIL 25 contains 250 mg of methyldopa 
and 25 mg of hydrochlorothiazide. ALDORIL D30 
contains 500 mg of methyldopa and 30 mg of hydro-
chlorothiazide. ALDORIL D50 contains 500 mg of 
methyldopa and 50 mg of hydrochlorothiazide. Each 
tablet contains the following inactive ingredients: 
calcium disodium edetate, calcium phosphate, cel-
lulose, citric acid, colloidal silicon dioxide, ethylcel-
lulose, guar gum, hydroxypropyl methylcellulose, 
magnesium stearate, propylene glycol, talc, and tita-
nium dioxide. ALDORIL 15 and ALDORIL D30 
also contain iron oxide.

• ALKERAN (melphalan) is a film-coated tab-
let containing 2 mg of melphalan and the inactive 
ingredients colloidal silicon dioxide, crospovidone, 
hypromellose, macrogol/PEG 400, magnesium 
stearate, microcrystalline cellulose, and titanium 
dioxide.

• ALTOPREV™ lovastatin extended-release tablets 
are designed for once-a-day oral administration 
and deliver 10, 40, or 60 mg of lovastatin. In addi-
tion to the active ingredient lovastatin, each tablet 
contains the following inactive ingredients: acetyl-
tributyl citrate, butylated hydroxyanisole, candelilla 
wax, cellulose acetate, confectioner’s sugar (contains 
cornstarch), FD&C Yellow No. 6, glyceryl mono-
stearate, hypromellose, hypromellose phthalate, 
lactose, methacrylic acid copolymer, type B, poly-
ethylene glycols (PEG 400 and PEG 8000), poly-
ethylene oxides, polysorbate 80, propylene glycol, 
silicon dioxide, sodium chloride, sodium lauryl sul-
fate, synthetic black iron oxide, red iron oxide, talc, 
titanium dioxide, and triacetin.

• ANADROL® (oxymetholone) tablets for oral admin-
istration contain 50 mg of the steroid oxymetholone. 

Inactive ingredients: lactose, magnesium stearate, 
povidone, and starch.

• Appearex® is a biotin preparation. Each Appearex® 
tablet contains as its active ingredient 2.5 mg of bio-
tin, a dose clinically proven to improve nail strength 
and quality. Inactive ingredients include lactose 
monohydrate, cornstarch, povidone (K25), and mag-
nesium stearate.

• APRAL® (acamprosate calcium) tablets contain 
acamprosate calcium 333 mg, equivalent to 300 mg 
of acamprosate. Inactive ingredients in Apral tablets 
include crospovidone, microcrystalline cellulose, 
magnesium silicate, sodium starch glycolate, col-
loidal anhydrous silica, magnesium stearate, talc, 
propylene glycol, and Eudragit® L30D or equivalent. 
Sulfites are used in the synthesis of the drug sub-
stance, and traces of residual sulfites may be present 
in the drug product.

• ARICEPT® (donepezil hydrochloride) is a film-
coated tablet containing 5 or 10 mg of donepe-
zil hydrochloride. Inactive ingredients are lactose 
monohydrate, cornstarch, microcrystalline cellulose, 
hydroxypropyl cellulose, and magnesium stearate. 
The film coating contains talc, polyethylene glycol, 
hypromellose, and titanium dioxide. Additionally, the 
10 mg tablet contains yellow iron oxide (synthetic) as 
a coloring agent. ARICEPT ODT tablets are avail-
able for oral administration. Each ARICEPT® ODT 
tablet contains 5 or 10 mg of donepezil hydrochlo-
ride. Inactive ingredients are carrageenan, manni-
tol, colloidal silicon dioxide, and polyvinyl alcohol. 
Additionally, the 10 mg tablet contains ferric oxide 
(yellow) as a coloring agent.

• ARIMIDEX® (anastrozole) tablets for oral adminis-
tration contain 1 mg of anastrozole, a nonsteroidal 
aromatase inhibitor. Each tablet contains as inactive 
ingredients: lactose, magnesium stearate, hydroxy-
propyl methylcellulose, polyethylene glycol, povi-
done, sodium starch glycolate, and titanium dioxide.

• AROMASIN® tablets for oral administration con-
tain 25 mg of exemestane. Each AROMASIN tablet 
contains the following inactive ingredients: man-
nitol, crospovidone, polysorbate 80, hypromellose, 
colloidal silicon dioxide, microcrystalline cellu-
lose, sodium starch glycolate, magnesium stearate, 
simethicone, polyethylene glycol 6000, sucrose, 
magnesium carbonate, titanium dioxide, methyl-
paraben, and polyvinyl alcohol.

• ARTHROTEC (diclofenac sodium/misoprostol) 
oral tablets are white to off-white, round, biconvex, 
and approximately 11 mm in diameter. Each tablet 
consists of an enteric-coated core containing 50 mg 
(ARTHROTEC 50) or 75 mg (ARTHROTEC 75) 
diclofenac sodium surrounded by an outer mantle 
containing 200 μg misoprostol. Inactive ingredients 
in ARTHROTEC: colloidal silicon dioxide, cro-
spovidone, hydrogenated castor oil, hypromellose, 



503Composition of Proprietary Products Approved in the United States 

lactose, magnesium stearate, methacrylic acid copo-
lymer, microcrystalline cellulose, povidone (poly-
vidone) K-30, sodium hydroxide, starch (corn), talc, 
and triethyl citrate.

• Asacol delayed-release tablet for oral administration 
contains 400 mg of mesalamine, an anti-inflamma-
tory drug. The Asacol delayed-release tablets are 
coated with acrylic based resin, Eudragit S (meth-
acrylic acid copolymer B, NF), which dissolves at 
pH 7 or greater, releasing mesalamine in the termi-
nal ileum and beyond for topical anti-inflammatory 
action in the colon. Inactive ingredients: each tablet 
contains colloidal silicon dioxide, dibutyl phthalate, 
edible black ink, iron oxide red, iron oxide yellow, 
lactose, magnesium stearate, methacrylic acid copo-
lymer B (Eudragit S), polyethylene glycol, povidone, 
sodium starch glycolate, and talc.

• ATACAND (candesartan cilexetil) is available for 
oral use as tablets containing either 4, 8, 16, or 32 mg 
of candesartan cilexetil and the following inactive 
ingredients: hydroxypropyl cellulose, polyethylene 
glycol, lactose, cornstarch, carboxymethylcellulose 
calcium, and magnesium stearate. Ferric oxide (red-
dish brown) is added to the 8, 16, and 32 mg tablets 
as a colorant.

• ATACAND HCT (candesartan cilexetil-hydrochlo-
rothiazide). ATACAND HCT 16-12.5 contains 16 
mg of candesartan cilexetil and 12.5 mg of hydro-
chlorothiazide. ATACAND HCT 32-12.5 contains 
32 mg of candesartan cilexetil and 12.5 mg of hydro-
chlorothiazide. The inactive ingredients of the tablets 
are calcium carboxymethylcellulose, hydroxypropyl 
cellulose, lactose monohydrate, magnesium stearate, 
cornstarch, polyethylene glycol 8000, and ferric 
oxide (yellow). Ferric oxide (reddish brown) is also 
added to the 16-12.5 mg tablet as colorant.

• Aygestin (norethindrone acetate tablets, USP). 5 mg 
oral tablets contain the following inactive ingredi-
ents: lactose, magnesium stearate, and microcrystal-
line cellulose.

• Beelith. Each tablet contains magnesium oxide 600 
mg and pyridoxine hydrochloride (vitamin B6) 
25 mg equivalent to vitamin B6 20 mg. Each tab-
let yields 362 mg of magnesium and supplies 90% 
of the Adult U.S. Recommended Daily Allowance 
(RDA) for magnesium and 1000% of the Adult RDA 
for vitamin B6. Inactive ingredients: FD&C Yellow 
No. 6, hydroxypropyl methylcellulose, magnesium 
stearate, microcrystalline cellulose, polyethylene 
glycol, sodium starch glycolate, and titanium diox-
ide. May also contain D&C Yellow No. 10, FD&C 
Yellow No. 5 (Tartrazine), hydroxypropyl cellulose, 
polydextrose, stearic acid, and/or triacetin.

• Bethanechol chloride. Each tablet for oral adminis-
tration contains 5, 10, 25, or 50 mg of bethanechol 
chloride, USP. Tablets also contain the following 
inactive ingredients: anhydrous lactose, colloidal 

silicon dioxide, magnesium stearate, microcrystal-
line cellulose, sodium starch glycolate, and (25 and 
50 mg) D&C Yellow No. 10 and FD&C Yellow No. 
6.

• BIAXIN Clarithromycin tablet (clarithromycin tab-
lets, USP) contains 250 or 500 mg of clarithromy-
cin and the following inactive ingredients: 250 mg 
tablets—hypromellose, hydroxypropyl cellulose, 
croscarmellose sodium, D&C Yellow No. 10, FD&C 
Blue No. 1, magnesium stearate, microcrystalline 
cellulose, povidone, pregelatinized starch, propylene 
glycol, silicon dioxide, sorbic acid, sorbitan mono-
oleate, stearic acid, talc, titanium dioxide, and van-
illin. 500 mg tablets—hypromellose, hydroxypropyl 
cellulose, colloidal silicon dioxide, croscarmellose 
sodium, D&C Yellow No. 10, magnesium stearate, 
microcrystalline cellulose, povidone, propylene 
glycol, sorbic acid, sorbitan monooleate, titanium 
dioxide, and vanillin. Each yellow oval film-coated 
BIAXIN XL tablet (clarithromycin extended-release 
tablets) contains 500 mg of clarithromycin and the 
following inactive ingredients: cellulosic polymers, 
D&C Yellow No. 10, lactose monohydrate, magne-
sium stearate, propylene glycol, sorbic acid, sorbitan 
monooleate, talc, titanium dioxide, and vanillin.

• BIAXIN® Filmtab® (clarithromycin tablets, USP) oval 
film-coated immediate-release tablets contain 500 mg 
of clarithromycin and the following inactive ingredi-
ents: hypromellose, hydroxypropyl cellulose, colloidal 
silicon dioxide, croscarmellose sodium, D&C Yellow 
No. 10, magnesium stearate, microcrystalline cellu-
lose, povidone, propylene glycol, sorbic acid, sorbitan 
monooleate, titanium dioxide, and vanillin.

• BiDil is a fixed-dose combination of isosorbide 
dinitrate and hydralazine hydrochloride. Each 
BiDil tablet for oral administration contains 20 mg 
of isosorbide dinitrate and 37.5 mg of hydralazine 
hydrochloride. The inactive ingredients in BiDil 
tablets include anhydrous lactose, microcrystalline 
cellulose, sodium starch glycolate, colloidal silicon 
dioxide, magnesium stearate, hypromellose, FD&C 
Yellow No. 6 Aluminum Lake, polyethylene glycol, 
titanium dioxide, and polysorbate 80.

• BLOCADREN (timolol maleate) is supplied as tab-
lets in three strengths containing 5, 10, or 20 mg 
timolol maleate for oral administration. Inactive 
ingredients are cellulose, FD&C Blue No. 2, magne-
sium stearate, and starch.

• Buphenyl® (sodium phenylbutyrate) tablets for oral 
administration contain sodium phenylbutyrate. Each 
tablet of Buphenyl® contains 500 mg of sodium 
phenylbutyrate and the inactive ingredients micro-
crystalline cellulose, magnesium stearate, and col-
loidal silicon dioxide.

• CADUET® contains amlodipine besylate. CADUET® 
tablets are formulated for oral administration in 
several combination strengths from 2.5/10 to 10/80 
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mg. Each tablet also contains calcium carbonate, 
croscarmellose sodium, microcrystalline cellulose, 
pregelatinized starch, polysorbate 80, hydroxypro-
pyl cellulose, purified water, colloidal silicon diox-
ide (anhydrous), magnesium stearate, and Opadry® 
II White 85F28751 (polyvinyl alcohol, titanium 
dioxide, PEG 3000, and talc), or Opadry® II Blue 
85F10919 (polyvinyl alcohol, titanium dioxide, PEG 
3000, talc, and FD&C Blue No. 2). Combinations of 
atorvastatin with 2.5 and 5 mg amlodipine are film 
coated white, and combinations of atorvastatin with 
10 mg amlodipine are film coated blue.

• Calcium polycarbophil 625 mg (equivalent to 500 
mg polycarbophil). Inactive ingredients: calcium 
carbonate, caramel, crospovidone, hypromellose, 
light mineral oil, magnesium stearate, microcrystal-
line cellulose, povidone, silicon dioxide, and sodium 
lauryl sulfate.

• CANESTIN synthetic conjugated estrogens tab-
lets contain a blend of nine synthetic estrogenic 
substances. The estrogenic substances are sodium 
estrone sulfate, sodium equilin sulfate, sodium 
17(α)-dihydroequilenin sulfate, sodium 17(α)-
estradiol sulfate, sodium 17(β)-dihydroequilenin sul-
fate, sodium 17(α)-dihydroequilenin sulfate, sodium 
17(β)-dihydroequilenin sulfate, sodium equilenin 
sulfate, and sodium 17(β)-estradiol sulfate. Tablets 
for oral administration are available in 0.3, 0.45, 
0.625, 0.9, and 1.25 mg strengths of synthetic con-
jugated estrogens. Tablets also contain the following 
inactive ingredients: ethylcellulose, hypromellose, 
lactose monohydrate, magnesium stearate, polyeth-
ylene glycol, polysorbate 80, pregelatinized starch, 
titanium dioxide, and triethyl citrate; 0.3 mg tablets 
also contain FD&C Blue No. 2 Aluminum Lake and 
D&C Yellow No. 10 Aluminum Lake; 0.45 mg tab-
lets also contain FD&C Yellow No. 6/Sunset Yellow 
FCF Lake; 0.625 mg tablets also contain FD&C Red 
No. 40 Aluminum Lake; 0.9 mg tablets do not con-
tain additional color additives; 1.25 mg tablets also 
contain FD&C Blue No. 2 Aluminum Lake.

• Captopril tablets for oral administration contain 
12.5, 25, 50, or 100 mg of captopril and the follow-
ing inactive ingredients: anhydrous lactose, colloidal 
silicon dioxide, crospovidone, microcrystalline cel-
lulose, and stearic acid.

• CARDURA® XL (doxazosin mesylate extended-
release tablets) contains doxazosin mesylate. 
CARDURA® XL is an extended-release tablet for 
oral use and is designed to deliver 4 or 8 mg of doxa-
zosin as the free base. Each 4 and 8 mg tablet con-
tains 5.1 and 10.2 mg doxazosin mesylate (includes 
a 5% overage) to provide 4 and 8 mg doxazosin as 
a free base, respectively. The inactive ingredients 
for CARDURA® XL: polyethylene oxide, sodium 
chloride, hypromellose, red ferric oxide, titanium 
dioxide, magnesium stearate, cellulose acetate, 

Macrogol®, pharmaceutical glaze, and black iron 
oxide. CARDURA® XL is similar in appearance 
to a conventional tablet. It consists, however, of an 
osmotically active drug core surrounded by a semi-
permeable membrane. The core itself is divided into 
two layers: an “active” layer containing the drug and 
a “push” layer containing pharmacologically inert 
(but osmotically active) components. The membrane 
surrounding the tablet is permeable to water but not 
to drug or osmotic excipients. As water from the gas-
trointestinal tract enters the tablet, pressure increases 
in the osmotic layer and “pushes” against the drug 
layer, resulting in the release of drug through a 
small, laser-drilled orifice in the membrane on the 
drug side of the tablet. CARDURA® XL utilizes 
GITS (Gastrointestinal Therapeutic System), which 
is designed to provide a controlled rate of delivery 
of doxazosin into the gastrointestinal lumen, which 
is independent of pH or gastrointestinal (GI) motil-
ity. The function of CARDURA® XL depends upon 
the existence of an osmotic gradient between the 
contents of the bilayer core and fluid in the GI tract. 
Drug delivery is essentially constant as long as the 
osmotic gradient remains constant and then gradu-
ally falls to zero. The biologically inert components 
of the tablet remain intact during GI transit and are 
eliminated in the feces as an insoluble shell.

• CASODEX® (bicalutamide) tablets for oral admin-
istration contain 50 mg of bicalutamide. The inac-
tive ingredients of CASODEX® tablets are lactose, 
magnesium stearate, methylhydroxypropylcellulose, 
polyethylene glycol, polyvidone, sodium starch gly-
colate, and titanium dioxide.

• CEFTIN tablets are film coated and contain the 
equivalent of 250 or 500 mg of cefuroxime as cefu-
roxime axetil. CEFTIN tablets contain the inactive 
ingredients colloidal silicon dioxide, croscarmellose 
sodium, hydrogenated vegetable oil, hypromellose, 
methylparaben, microcrystalline cellulose, propyl-
ene glycol, propylparaben, sodium benzoate, sodium 
lauryl sulfate, and titanium dioxide.

• CELEBREX (celecoxib) oral capsules contain either 
100, 200, or 400 mg of celecoxib. The inactive ingre-
dients in CELEBREX capsules: croscarmellose 
sodium, edible inks, gelatin, lactose monohydrate, 
magnesium stearate, povidone, sodium lauryl sul-
fate, and titanium dioxide.

• Celexa® (citalopram HBr) 10 mg tablets are film 
coated and oval shaped, containing citalopram HBr 
in strengths equivalent to 10 mg citalopram base. 
Celexa® 20 mg and 40 mg tablets are film-coated, 
oval, scored tablets containing citalopram HBr in 
strengths equivalent to 20 or 40 mg of citalopram 
base. The tablets also contain the following inactive 
ingredients: copolyvidone, cornstarch, croscarmel-
lose sodium, glycerin, lactose monohydrate, mag-
nesium stearate, hypromellose, microcrystalline 
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cellulose, polyethylene glycol, and titanium dioxide. 
Iron oxides are used as coloring agents in the beige 
(10 mg) and pink (20 mg) tablets.

• CHANTIX™ tablets contain the active ingredient 
varenicline (as the tartrate salt). CHANTIX™ is 
supplied for oral administration in two strengths: a 
0.5 mg capsular biconvex, white to off-white, film-
coated tablet and a 1 mg capsular biconvex, light 
blue, film-coated tablet. Each 0.5 mg CHANTIX™ 
tablet contains 0.85 mg of varenicline tartrate equiv-
alent to 0.5 mg of varenicline free base; each 1 mg 
CHANTIX™ tablet contains 1.71 mg of varenicline 
tartrate equivalent to 1 mg of varenicline free base. 
The following inactive ingredients are included in 
the tablets: microcrystalline cellulose, anhydrous 
dibasic calcium phosphate, croscarmellose sodium, 
colloidal silicon dioxide, magnesium stearate, 
Opadry® White (for 0.5 mg), Opadry® Blue (for 1 
mg), and Opadry® Clear.

• Chlor pheni ramin e-Ibu profe n-Pse udoep hedri ne 
tablets. Active ingredients (in each caplet): chlor-
pheniramine maleate (2 mg), ibuprofen (200 mg), 
and pseudoephedrine HCl (30 mg). Aluminum 
LakeAluminum LakeInactive ingredients: carnauba 
wax, croscarmellose sodium, FD&C Red No. 40 
Aluminum Lake, FD&C Yellow No. 6 Aluminum 
Lake, glyceryl behenate, hypromellose, iron oxide 
black, microcrystalline cellulose, polydextrose, 
polyethylene glycol, pregelatinized starch, propylene 
glycol, silicon dioxide, starch, and titanium dioxide.

• CIALIS® (tadalafil) is available as film-coated, 
almond-shaped tablets for oral administration. Each 
tablet contains 5, 10, or 20 mg of tadalafil and the fol-
lowing inactive ingredients: croscarmellose sodium, 
hydroxypropyl cellulose, hypromellose, iron oxide, 
lactose monohydrate, magnesium stearate, micro-
crystalline cellulose, sodium lauryl sulfate, talc, tita-
nium dioxide, and triacetin.

• CIPRO XR (ciprofloxacin extended-release tablets) 
contain ciprofloxacin, a synthetic broad-spectrum 
antimicrobial agent for oral administration. CIPRO 
XR tablets are coated, bilayer tablets consisting of an 
immediate-release layer and an erosion matrix–type 
controlled-release layer. The tablets contain a combi-
nation of two types of ciprofloxacin drug substance: 
ciprofloxacin hydrochloride and ciprofloxacin beta-
ine (base). The drug substance is a faintly yellowish 
to light yellow crystalline substance. CIPRO XR is 
available in 500 and 1000 mg (ciprofloxacin equiva-
lent) tablet strengths. CIPRO XR tablets are nearly 
white to slightly yellowish, film-coated, oblong-
shaped tablets. Each CIPRO XR 500 mg tablet con-
tains 500 mg of ciprofloxacin as ciprofloxacin HCl 
(287.5 mg, calculated as ciprofloxacin on the dried 
basis) and ciprofloxacin (212.6 mg, calculated on the 
dried basis). Each CIPRO XR 1000 mg tablet con-
tains 1000 mg of ciprofloxacin as ciprofloxacin HCl 

(574.9 mg, calculated as ciprofloxacin on the dried 
basis) and ciprofloxacin (425.2 mg, calculated on the 
dried basis). The inactive ingredients are crospovi-
done, hypromellose, magnesium stearate, polyethyl-
ene glycol, silica colloidal anhydrous, succinic acid, 
and titanium dioxide.

• Citracal Prenatal Rx is a scored, white, modified 
oval-shaped multivitamin/multimineral tablet. Each 
tablet contains: vitamin A (vitamin A palmitate), 
2700 IU; vitamin C (ascorbic acid), 120 mg; calcium 
(calcium citrate), 125 mg; iron (carbonyl iron, ferrous 
gluconate), 27 mg; vitamin D3 (cholecalciferol), 400 
IU; vitamin E (dl-tocopheryl acetate), 30 IU; thia-
min (vitamin B1), 3 mg; riboflavin (vitamin B2), 3.4 
mg; niacinamide (vitamin B3), 20 mg; pyridoxine 
HCl (vitamin B6), 20 mg; folic acid, 1 mg; iodine 
(potassium iodide), 150 μg; zinc (zinc oxide), 25 mg; 
copper (cupric oxide), 2 mg; docusate sodium, 50 
mg; calcium (as Ultradense® calcium citrate), 200 
mg; polyethylene glycol; croscarmellose sodium; 
polyvinyl alcohol, part hydrolyzed; color added; 
magnesium silicate; and magnesium stearate.

• CLARINEX (desloratadine) tablets are light blue, 
round, film-coated tablets containing 5 mg of deslo-
ratadine, an antihistamine, to be administered orally. 
They also contain the following excipients: dibasic 
calcium phosphate dihydrate USP, microcrystalline 
cellulose NF, cornstarch NF, talc USP, carnauba wax 
NF, white wax NF, and coating material consisting 
of lactose monohydrate, hydroxypropyl methylcel-
lulose, titanium dioxide, polyethylene glycol, and 
FD&C Blue No. 2 Aluminum Lake.

• CLARINEX RediTabs® brand of desloratadine 
orally disintegrating tablets. Each RediTabs tablet 
contains either 5 or 2.5 mg of desloratadine. It also 
contains the following inactive ingredients: man-
nitol USP, microcrystalline cellulose NF, prege-
latinized starch NF, sodium starch glycolate USP, 
magnesium stearate NF, butylated methacrylate 
copolymer, crospovidone NF, aspartame NF, citric 
acid USP, sodium bicarbonate USP, colloidal sili-
con dioxide NF, ferric oxide red NF, and tutti-frutti 
flavoring.

• CLARINEX-D® 24 hour extended-release tablets 
are light blue oval-shaped tablets containing 5 mg 
of desloratadine in the tablet coating for immediate 
release and 240 mg of pseudoephedrine sulfate, USP 
in the tablet core for extended release. The inactive 
ingredients contained in CLARINEX-D® 24 hour 
extended-release tablets are hypromellose USP, 
ethylcellulose NF, dibasic calcium phosphate dihy-
drate USP, magnesium stearate NF, povidone USP, 
silicon dioxide NF, talc USP, polyacrylate disper-
sion, polyethylene glycol NF, simethicone USP, Blue 
Lake Blend 50726 (FD&C Blue No. 2 Lake, titanium 
dioxide USP, and edetate disodium USP), and ink 
(Opacode® S-1-17746 or Opacode® S-1-4159).
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• CLINORIL (Sulindac) is available in 150 and 200 
mg tablets for oral administration. Each tablet con-
tains the following inactive ingredients: cellulose, 
magnesium stearate, and starch. Sulindac is a non-
steroidal, anti-inflammatory indene derivative.

• CLORPRES® is a combination of clonidine hydro-
chloride and chlorthalidone. CLORPRES® is 
available as tablets for oral administration in three 
dosage strengths: 0.1 mg/15 mg, 0.2 mg/15 mg, and 
0.3 mg/15 mg of clonidine hydrochloride/chlortha-
lidone, respectively. The inactive ingredients are 
ammonium chloride, colloidal silicon dioxide, cros-
carmellose sodium (Type A), magnesium stearate, 
microcrystalline cellulose, sodium lauryl sulfate, 
and D&C Yellow No. 10.

• Clozapine tablets, for oral administration, are avail-
able containing 25 and 100 mg of clozapine. In 
addition, each tablet contains the following inactive 
ingredients: colloidal silicon dioxide, crospovidone, 
lactose (monohydrate), magnesium stearate, micro-
crystalline cellulose, and sodium lauryl sulfate. In 
addition, the 25 mg tablet contains FD&C Red No. 
40 Lake, and the 100 mg tablet contains FD&C Blue 
No. 2 Lake.

• COMBIVIR tablets are combination tablets con-
taining lamivudine and zidovudine. Lamivudine 
(EPIVIR®, 3TC®) and zidovudine (RETROVIR®, 
azidothymidine, AZT, or ZDV) are synthetic nucleo-
side analogues with activity against human immuno-
deficiency virus (HIV). COMBIVIR tablets are for 
oral administration. Each film-coated tablet contains 
150 mg of lamivudine, 300 mg of zidovudine, and the 
inactive ingredients colloidal silicon dioxide, hypro-
mellose, magnesium stearate, microcrystalline cel-
lulose, polyethylene glycol, polysorbate 80, sodium 
starch glycolate, and titanium dioxide. Lamivudine 
is a white to off-white crystalline solid with a solu-
bility of approximately 70 mg/mL in water at 20°C. 
Zidovudine is a white to beige, odorless, crystalline 
solid with a solubility of 20.1 mg/mL in water at 
25°C.

• Combunox™ tablet contains oxycodone HCl, USP 5 
mg, and ibuprofen, USP 400 mg. Combunox™ tab-
lets include sodium starch glycolate, microcrystal-
line cellulose, colloidal silicon dioxide, stearic acid, 
calcium stearate, carboxymethylcellulose, povidone, 
and Opadry® II White, Y-22 7719 coloring agent. 
Opadry® II White, Y-22 7719 coloring agent consists 
of titanium dioxide, polydextrose, hypromellose, tri-
acetin, and polyethylene glycol 8000.

• Comtan® (entacapone) is available as tablets contain-
ing 200 mg entacapone. The inactive ingredients of 
the Comtan® tablet are microcrystalline cellulose, 
mannitol, croscarmellose sodium, hydrogenated veg-
etable oil, hydroxypropyl methylcellulose, polysor-
bate 80, glycerol 85%, sucrose, magnesium stearate, 
yellow iron oxide, red oxide, and titanium dioxide.

• CONCERTA® is available in four tablet strengths. 
Each extended-release tablet for once-a-day oral 
administration contains 18, 27, 36, or 54 mg of 
methylphenidate HCl USP and is designed to have 
a 12 hour duration of effect. CONCERTA® also 
contains the following inert ingredients: butylated 
hydroxytoluene, carnauba wax, cellulose acetate, 
hypromellose, lactose, phosphoric acid, poloxamer, 
polyethylene glycol, polyethylene oxides, povidone, 
propylene glycol, sodium chloride, stearic acid, suc-
cinic acid, synthetic iron oxides, titanium dioxide, 
and triacetin. CONCERTA® uses osmotic pressure 
to deliver methylphenidate HCl at a controlled rate. 
The system, which resembles a conventional tab-
let in appearance, comprises an osmotically active 
trilayer core surrounded by a semipermeable mem-
brane with an immediate-release drug overcoat. The 
trilayer core is composed of two drug layers, con-
taining the drug and excipients, and a push layer 
containing osmotically active components. There 
is a precision laser-drilled orifice on the drug-layer 
end of the tablet. In an aqueous environment, such as 
the gastrointestinal tract, the drug overcoat dissolves 
within 1 hour, providing an initial dose of methyl-
phenidate. Water permeates through the membrane 
into the tablet core. As the osmotically active poly-
mer excipients expand, methylphenidate is released 
through the orifice. The membrane controls the 
rate at which water enters the tablet core, which in 
turn, controls drug delivery. Furthermore, the drug 
release rate from the system increases with time over 
a period of 6 to 7 hours due to the drug concentra-
tion gradient incorporated into the two drug layers of 
CONCERTA®. The biologically inert components of 
the tablet remain intact during gastrointestinal tran-
sit and are eliminated in the stool as a tablet shell 
along with insoluble core components.

• COREG (Carvedilol) is a white, oval, film-coated 
tablet containing 3.125, 6.25, 12.5, or 25 mg of 
carvedilol. The 6.25, 12.5, and 25 mg tablets are 
TILTAB® tablets. Inactive ingredients consist of col-
loidal silicon dioxide, crospovidone, hypromellose, 
lactose, magnesium stearate, polyethylene glycol, 
polysorbate 80, povidone, sucrose, and titanium 
dioxide.

• Covera-HS (verapamil hydrochloride) is for oral 
administration as pale yellow, round, film-coated 
tablets containing 240 mg of verapamil hydrochlo-
ride and as lavender, round, film-coated tablets 
containing 180 mg of verapamil hydrochloride. 
Inactive ingredients are black ferric oxide, butyl-
ated hydroxytoluene, cellulose acetate, hydroxyethyl 
cellulose, hydroxypropyl cellulose, hypromellose, 
magnesium stearate, polyethylene glycol, poly-
ethylene oxide, polysorbate 80, povidone, sodium 
chloride, titanium dioxide, and coloring agents: 
240 mg, FD&C Blue No. 2 Lake and D&C Yellow 
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No. 10 Lake; 180 mg, FD&C Blue No. 2 Lake and 
D&C Red No. 30 Lake. System components and 
performance: the Covera-HS formulation has been 
designed to initiate the release of verapamil 4 to 5 
hours after ingestion. This delay is introduced by 
a layer between the active drug core and the outer 
semipermeable membrane. As water from the gas-
trointestinal tract enters the tablet, this delay coat-
ing is solubilized and released. As tablet hydration 
continues, the osmotic layer expands and pushes 
against the drug layer, releasing drug through preci-
sion laser-drilled orifices in the outer membrane at 
a constant rate. This controlled rate of drug delivery 
in the gastrointestinal lumen is independent of pos-
ture, pH, gastrointestinal motility, and fed or fasting 
conditions. The biologically inert components of the 
delivery system remain intact during GI transit and 
are eliminated in the feces as an insoluble shell.

• COZAAR (losartan potassium) is available as tab-
lets for oral administration containing either 25, 50, 
or 100 mg of losartan potassium and the following 
inactive ingredients: microcrystalline cellulose, 
lactose hydrous, pregelatinized starch, magnesium 
stearate, hydroxypropyl cellulose, hypromellose, tita-
nium dioxide, D&C Yellow No. 10 Aluminum Lake, 
and FD&C Blue No. 2 Aluminum Lake. COZAAR 
25, 50, and 100 mg tablets contain potassium in the 
following amounts: 2.12 mg (0.054 mEq), 4.24 mg 
(0.108 mEq), and 8.48 mg (0.216 mEq), respectively. 
COZAAR 25 mg, COZAAR 50 mg, and COZAAR 
100 mg may also contain carnauba wax.

• CRESTOR® (rosuvastatin calcium) tablets for oral 
administration contain 5, 10, 20, or 40 mg of rosuv-
astatin and the following inactive ingredients: micro-
crystalline cellulose NF, lactose monohydrate NF, 
tribasic calcium phosphate NF, crospovidone NF, 
magnesium stearate NF, hypromellose NF, triacetin 
NF, titanium dioxide USP, yellow ferric oxide, and 
red ferric oxide NF.

• DARANIDE (dichlorphenamide) is supplied as tab-
lets, for oral administration, each containing 50 mg 
of dichlorphenamide. Inactive ingredients are D&C 
Yellow No. 10, lactose, magnesium stearate, and 
starch.

• DARAPRIM (pyrimethamine) tablets contain 25 mg 
of pyrimethamine and the inactive ingredients corn 
and potato starch, lactose, and magnesium stearate.

• Darvocet (propoxyphene napsylate). Each tablet of 
Darvocet A500™ contains 100 mg of propoxyphene 
napsylate and 500 mg of acetaminophen. Each tab-
let also contains anhydrous lactose, colloidal silicon 
dioxide, crospovidone, magnesium stearate (pow-
der), microcrystalline cellulose, povidone, pregela-
tinized cornstarch, and stearic acid (powder). The 
film coating is composed of carnauba wax, hypro-
mellose 2910 6cP, polyethylene glycol, purified 
water, sodium citrate, titanium dioxide, FD&C Red 

No. 40 Aluminum Lake, and FD&C Yellow No. 6 
Aluminum Lake.

• DECADRON (dexamethasone tablets, USP) tab-
lets, for oral administration, are supplied in two 
potencies, 0.5 and 0.75 mg. Inactive ingredients are 
calcium phosphate, lactose, magnesium stearate, 
and starch. DECADRON 0.5 mg tablets also con-
tain D&C Yellow No. 10 and FD&C Yellow No. 6. 
DECADRON 0.75 mg tablets also contain FD&C 
Blue No. 1.

• DEPAKOTE (divalproex sodium) is a stable coor-
dination compound composed of sodium valproate 
and valproic acid in a 1:1 molar relationship and 
formed during the partial neutralization of val-
proic acid with 0.5 equivalent of sodium hydroxide. 
Divalproex sodium occurs as a white powder with 
a characteristic odor. DEPAKOTE tablets are for 
oral administration. DEPAKOTE tablets are sup-
plied in three dosage strengths containing dival-
proex sodium equivalent to 125, 250, or 500 mg of 
valproic acid. Inactive ingredients in DEPAKOTE 
tablets: cellulosic polymers, diacetylated monoglyc-
erides, povidone, pregelatinized starch (contains 
cornstarch), silica gel, talc, titanium dioxide, and 
vanillin. In addition, 125 mg tablets contain FD&C 
Blue No. 1 and FD&C Red No. 40, 250 mg tablets 
contain FD&C Yellow No. 6 and iron oxide, and 500 
mg tablets contain D&C Red No. 30, FD&C Blue 
No. 2, and iron oxide. DEPAKOTE ER 250 and 500 
mg tablets are for oral administration. DEPAKOTE 
ER tablets contain divalproex sodium in a once-a-
day extended-release formulation equivalent to 250 
and 500 mg of valproic acid. Inactive ingredients 
for DEPAKOTE ER 250 and 500 mg tablets: FD&C 
Blue No. 1, hypromellose, lactose, microcrystalline 
cellulose, polyethylene glycol, potassium sorbate, 
propylene glycol, silicon dioxide, titanium dioxide, 
and triacetin. In addition, 500 mg tablets contain 
iron oxide and polydextrose.

• DESOXYN (methamphetamine hydrochloride tab-
lets, USP) contain 5 mg of methamphetamine hydro-
chloride for oral administration. Inactive ingredients: 
cornstarch, lactose, sodium paraminobenzoate, stea-
ric acid, and talc.

• DETROL tablets contain tolterodine tartrate. 
DETROL tablets for oral administration contain 1 
or 2 mg of tolterodine tartrate. The inactive ingredi-
ents are colloidal anhydrous silica, calcium hydro-
gen phosphate dihydrate, cellulose microcrystalline, 
hypromellose, magnesium stearate, sodium starch 
glycolate (pH 3.0–5.0), stearic acid, and titanium 
dioxide.

• DEXEDRINE (dextroamphetamine sulfate) is the 
dextro isomer of the compound dl-amphetamine 
sulfate. Each triangular, orange, scored tablet is 
debossed SKF and E19 and contains dextroamphet-
amine sulfate, 5 mg. Inactive ingredients consist of 
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calcium sulfate, FD&C Yellow No. 5 (tartrazine), 
FD&C Yellow No. 6, gelatin, lactose, mineral oil, 
starch, stearic acid, sucrose, talc, and trace amounts 
of other inactive ingredients.

• Didronel tablets contain either 200 or 400 mg of eti-
dronate disodium. Inactive ingredients: each tablet 
contains magnesium stearate, microcrystalline cel-
lulose, and starch.

• DIGITEK (digoxin) is one of the cardiac (or digitalis) 
glycosides. Each tablet contains the labeled amount 
of digoxin USP and the following inactive ingredi-
ents: cornstarch, croscarmellose sodium, micro-
crystalline cellulose, pregelatinized starch, lactose 
monohydrate and anhydrous lactose, silicon dioxide, 
and stearic acid. In addition, the 125 μg (0.125 mg) 
tablet contains D&C Yellow No. 10 Aluminum Lake.

• DILAUDID tablets contain hydromorphone hydro-
chloride. In addition, the tablets include lactose 
anhydrous and magnesium stearate. DILAUDID 
8 mg tablets may contain traces of sodium metabi-
sulfite. Color-coded tablets (for oral administration) 
contain 2 mg hydromorphone hydrochloride (orange 
tablet) and D&C Red No. 30 Lake, D&C Yellow 
No. 10 Lake, lactose, and magnesium stearate; 4 mg 
hydromorphone hydrochloride (yellow tablet) and 
D&C Yellow No. 10 Lake, lactose, and magnesium 
stearate.

• Diovan® (valsartan) is available as tablets for oral 
administration containing 40, 80, 160, or 320 mg of 
valsartan. The inactive ingredients of the tablets are 
colloidal silicon dioxide, crospovidone, hydroxy-
propyl methylcellulose, iron oxides (yellow, black 
and/or red), magnesium stearate, microcrystalline 
cellulose, polyethylene glycol 8000, and titanium 
dioxide.

• Diovan HCT® (valsartan and hydrochlorothiazide, 
USP) tablets are formulated for oral administration 
to contain valsartan and hydrochlorothiazide, USP 
80/12.5 mg, 160/12.5 mg, and 160/25 mg. The inac-
tive ingredients of the tablets are colloidal silicon 
dioxide, crospovidone, hydroxypropyl methylcellu-
lose, iron oxides, magnesium stearate, microcrystal-
line cellulose, polyethylene glycol, talc, and titanium 
dioxide.

• Disulfiram tablets for oral administration contain 
250 or 500 mg of disulfiram, USP. Tablets also con-
tain colloidal silicon dioxide, anhydrous lactose, 
magnesium stearate, microcrystalline cellulose, 
sodium starch glycolate, and stearic acid.

• DOLOBID. Diflunisal tablets DOLOBID contain 
the following inactive ingredients: cellulose, FD&C 
Yellow No. 6, hydroxypropyl cellulose, hydroxy-
propyl methylcellulose, magnesium stearate, starch, 
talc, and titanium dioxide.

• DOSTINEX tablets contain 0.5 mg of cabergoline. 
Inactive ingredients consist of leucine, USP, and lac-
tose, NF.

• E.E.S. (erythromycin ethylsuccinate) is an ester 
of erythromycin suitable for oral administration. 
E.E.S. 400® Filmtab tablets: each tablet contains 
erythromycin ethylsuccinate equivalent to 400 mg 
of erythromycin. Inactive ingredients: cellulosic 
polymers, confectioner’s sugar (contains cornstarch), 
cornstarch, D&C Red No. 30, D&C Yellow No. 10, 
FD&C Red No. 40, magnesium stearate, polacrilin 
potassium, polyethylene glycol, propylene glycol, 
sodium citrate, sorbic acid, and titanium dioxide.

• Effexor (venlafaxine hydrochloride) tablets contain 
venlafaxine hydrochloride equivalent to 25, 37.5, 50, 
75, or 100 mg of venlafaxine. Inactive ingredients 
consist of cellulose, iron oxides, lactose, magnesium 
stearate, and sodium starch glycolate.

• ENABLEX® (darifenacin) is an extended-release 
tablet that contains 7.5 or 15 mg of darifenacin as 
its hydrobromide salt. ENABLEX is a once-a-day 
extended-release tablet and contains the follow-
ing inactive ingredients: dibasic calcium phosphate 
anhydrous, hydroxypropyl methylcellulose (hypro-
mellose), lactose monohydrate, magnesium stearate, 
titanium dioxide, and triacetin. The 15 mg tablet also 
contains FD&C Yellow No. 6 Aluminum Lake.

• Encora™ is a prescription vitamin and mineral 
nutritional supplement with essential fatty acids con-
sisting of two capsules and two tablets on each blister 
card designated for a.m. and p.m. oral administra-
tion as follows. The a.m. tablet is an oval-shaped, 
light pink, film-coated tablet containing the follow-
ing ingredients: calcium (calcium carbonate), 400 
mg; vitamin D3 (cholecalciferol), 200 IU; vitamin 
C (as Ester-C®*), 25 mg; folic acid, USP, 2 mg; and 
vitamin B6 (pyridoxine hydrochloride, USP), 25 mg. 
The p.m. tablet is an oval-shaped, purple, film-coated 
tablet containing the following ingredients: calcium 
(calcium carbonate), 600 mg; vitamin D3 (cholecal-
ciferol), 600 IU; vitamin C (as Ester-C®), 25 mg; 
folic acid, USP, 0.5 mg; and vitamin B6 (pyridox-
ine hydrochloride, USP), 12.5 mg. The a.m. and p.m. 
capsule is a pink soft gelatin capsule containing the 
following ingredients: essential fatty acids (omega-
3), 650 mg; docosahexaenoic acid (DHA) and eicos-
apentaenoic acid (EPA), 550 mg; α-linolenic acid 
(ALA), 100 mg; linoleic acid (LA), 10 mg; and vita-
min E (dl-tocopheryl acetate), 50 IU. *Ester-C® is 
a patented pharmaceutical-grade material consisting 
of calcium ascorbate and calcium theonate. The EPA 
to DHA ratio is approximately 2.7:1. Inactive ingre-
dients (tablets): acacia, butylated hydroxyanisole, 
butylated hydroxytoluene, colloidal silicon dioxide, 
cornstarch, croscarmellose sodium, D&C Red No. 
27 Aluminum Lake, hydrolyzed gelatin, lecithin, 
magnesium stearate, microcrystalline cellulose, 
polyethylene glycol, polyvinyl alcohol, sodium lau-
ryl sulfate, stearic acid, sucrose, talc, titanium diox-
ide, and vegetable oil. The AM tablet also contains 
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FD&C Blue No. 2 Aluminum Lake. The PM tablet 
also contains FD&C Blue No. 1 Aluminum Lake. 
Inactive ingredients (capsule): D&C Red No. 33, 
ethyl vanillin, FD&C Red No. 40, gelatin, glycerin, 
soybean oil, and titanium dioxide.

• ENJUVIA (synthetic conjugated estrogens, B) tab-
lets contain a blend of 10 synthetic estrogenic sub-
stances. The estrogenic substances are sodium 
estrone sulfate, sodium equilin sulfate, sodium 17α- 
dihydroequilenin sulfate, sodium 17α-estradiol 
sulfate, sodium 17β-dihydroequilenin sulfate, 
sodium 17α-dihydroequilenin sulfate, sodium 17β- 
dihydroequilenin sulfate, sodium equilenin sulfate, 
sodium 17β-estradiol sulfate, and sodium Δ8,9-
dehydroestrone sulfate. ENJUVIA tablets for oral 
administration are available in 0.3, 0.45, 0.625, and 
1.25 mg strengths of synthetic conjugated estrogens, 
B. These tablets contain the following inactive ingre-
dients: ascorbyl palmitate, butylated hydroxyanisole, 
colloidal silicon dioxide, edetate disodium dehydrate, 
plasticized ethylcellulose, hypromellose, lactose 
monohydrate, magnesium stearate, purified water, 
iron oxide red, titanium dioxide, polyethylene glycol, 
polysorbate 80, triacetate, and triacetin/glycerol. In 
addition, the 0.45 mg tablets contain iron oxide black 
and iron oxide yellow, and the 1.25 mg tablets contain 
iron oxide yellow.

• EPHEDRINE-GUAIFENESIN. Active ingredients 
(in each tablet): Ephedrine HCl, USP, 12.5 mg; guai-
fenesin, USP, 200 mg. Inactive ingredients: crospo-
vidone, D&C Yellow no. 10 Aluminum Lake, FD&C 
Yellow No. 6 Aluminum Lake, magnesium stearate, 
microcrystalline cellulose, povidone, and silicon 
dioxide (colloidal).

• EPIVIR® (also known as 3TC) is lamivudine, a 
white to off-white crystalline solid with a solubil-
ity of approximately 70 mg/mL in water at 20°C. 
EPIVIR® tablets are for oral administration. Each 
150 mg film-coated tablet contains 150 mg of lami-
vudine and the inactive ingredients hypromellose, 
magnesium stearate, microcrystalline cellulose, 
polyethylene glycol, polysorbate 80, sodium starch 
glycolate, and titanium dioxide. Each 300 mg film-
coated tablet contains 300 mg of lamivudine and the 
inactive ingredients black iron oxide, hypromellose, 
magnesium stearate, microcrystalline cellulose, 
polyethylene glycol, polysorbate 80, sodium starch 
glycolate, and titanium dioxide.

• EPIVIR-HBV is lamivudine, a white to off-white 
crystalline solid with a solubility of approximately 
70 mg/mL in water at 20°C. EPIVIR-HBV tablets 
are for oral administration. Each tablet contains 
100 mg of lamivudine and the inactive ingredients 
hypromellose, macrogol 400, magnesium stearate, 
microcrystalline cellulose, polysorbate 80, red iron 
oxide, sodium starch glycolate, titanium dioxide, and 
yellow iron oxide.

• EPZICOM tablets contain the following two syn-
thetic nucleoside analogues: abacavir sulfate 
(ZIAGEN®, also a component of TRIZIVIR®) 
and lamivudine (also known as EPIVIR® or 3TC). 
EPZICOM tablets are for oral administration. Each 
orange, film-coated tablet contains the active ingre-
dients 600 mg of abacavir as abacavir sulfate and 
300 mg of lamivudine and the inactive ingredients 
magnesium stearate, microcrystalline cellulose, and 
sodium starch glycolate. The tablets are coated with 
a film (Opadry® orange YS 1–13065-A) that is made 
of FD&C Yellow No. 6, hypromellose, polyethylene 
glycol 400, polysorbate 80, and titanium dioxide. 
Abacavir sulfate is a white to off-white solid with 
a solubility of approximately 77 mg/mL in distilled 
water at 25°C. In vivo, abacavir sulfate dissociates to 
its free base, abacavir. All dosages for abacavir sul-
fate are expressed in terms of abacavir. Lamivudine 
is a white to off-white crystalline solid with a solu-
bility of approximately 70 mg/mL in water at 20°C.

• EryPed chewable tablets contain erythromycin ethyl-
succinate equivalent to 200 mg of erythromycin and 
are scored for division into half-dose (100 mg) por-
tions. Inactive ingredients: citric acid, confectioner’s 
sugar (contains cornstarch), magnesium aluminum 
silicate, magnesium stearate, sodium carboxymeth-
ylcellulose, sodium citrate, and artificial flavor.

• ERY-TAB (erythromycin delayed-release tablets) are 
available in three dosage strengths, each white oval 
tablet containing either 250, 333, or 500 mg of eryth-
romycin as the free base. ERY-TAB tablets comply 
with USP Drug Release Test 1. Inactive ingredients: 
ammonium hydroxide, colloidal silicon dioxide, 
croscarmellose sodium, crospovidone, diacetylated 
monoglycerides, hydroxypropyl cellulose, hyprom-
ellose, hypromellose phthalate, magnesium stearate, 
microcrystalline cellulose, povidone, propylene gly-
col, sodium citrate, sorbitan monooleate, talc, and 
titanium dioxide.

• ERYTHROMYCIN STEARATE. Filmtab tablets 
(erythromycin stearate tablets, USP) containing the 
stearate salt of erythromycin in a unique film coat-
ing. Inactive ingredients: 250 mg tablet—cellulosic 
polymers, cornstarch, D&C Red No. 7, polacrilin 
potassium, polyethylene glycol, povidone, propyl-
ene glycol, sodium carboxymethylcellulose, sodium 
citrate, sorbic acid, sorbitan monooleate, and tita-
nium dioxide. 500 mg tablet—cellulosic polymers, 
cornstarch, FD&C Red No. 3, magnesium hydroxide, 
polacrilin potassium, povidone, propylene glycol, 
sorbitan monooleate, titanium dioxide, and vanil-
lin. Erythromycin Base Filmtab (erythromycin tab-
lets, USP) are available in two strengths containing 
either 250 or 500 mg of erythromycin base. Inactive 
ingredients: colloidal silicon dioxide, croscarmellose 
sodium, crospovidone, D&C Red No. 30 Aluminum 
Lake, hydroxypropyl cellulose, hypromellose, 
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hydroxypropyl methylcellulose phthalate, magne-
sium stearate, microcrystalline cellulose, povidone, 
polyethylene glycol, propylene glycol, sodium citrate, 
sodium hydroxide, sorbic acid, sorbitan monooleate, 
talc, and titanium dioxide.

• ESKALITH contains lithium carbonate, a white, 
light, alkaline powder. ESKALITH CR controlled-
release tablets: each round, yellow, biconvex tablet, 
debossed with SKF and J10 on one side and scored 
on the other side, contains lithium carbonate, 450 
mg. Inactive ingredients consist of alginic acid, 
gelatin, iron oxide, magnesium stearate, and sodium 
starch glycolate. ESKALITH CR tablets 450 mg are 
designed to release a portion of the dose initially and 
the remainder gradually; the release pattern of the 
controlled-release tablets reduces the variability in 
lithium blood levels seen with the immediate-release 
dosage forms.

• ESTRATEST® tablets: Each dark green, capsule-
shaped, sugar-coated oral tablet contains 1.25 mg of 
esterified estrogens, USP, and 2.5 mg of methyltes-
tosterone, USP. ESTRATEST® H.S. (half-strength) 
tablets: each light green, capsule-shaped, sugar-
coated oral tablet contains 0.625 mg of esterified 
estrogens, USP, and 1.25 mg of methyltestosterone, 
USP. Esterified estrogens, USP is a mixture of the 
sodium salts of the sulfate esters of the estrogenic 
substances, principally estrone, that are of the type 
excreted by pregnant mares. Esterified estrogens 
contain not less than 75.0% and not more than 85.0% 
of sodium estrone sulfate, and not less than 6.0% 
and not more than 15.0% of sodium equilin sulfate, 
in such proportion that the total of these two com-
ponents is not less than 90.0%. ESTRATEST® and 
ESTRATEST® H.S. tablets contain the following 
inactive ingredients: acacia, acetylated monoglyc-
erides, calcium carbonate, carboxymethylcellulose 
sodium, carnauba wax NF, citric acid, colloidal sili-
con dioxide, gelatin, iron oxide, lactose, magnesium 
stearate, methylparaben, microcrystalline cellulose, 
pharmaceutical glaze, povidone, propylene glycol, 
propylparaben, shellac glaze, sodium benzoate, 
sodium bicarbonate, sorbic acid, starch, sucrose, talc, 
titanium dioxide, and tribasic calcium phosphate. 
ESTRATEST® tablets also contain FD&C Blue No. 
1 Lake, FD&C Yellow No. 6 Lake, and D&C Yellow 
No. 10 Lake. ESTRATEST®s H.S. tablets also con-
tain: D&C Yellow No. 10 Lake, FD&C Blue No.1 
Lake, FD&C Blue No. 2 Lake, FD&C Yellow No. 6 
Lake, and FD&C Red No. 40 Lake.

• EVISTA® (raloxifene hydrochloride) tablets contain 
60 mg of raloxifene HCl, which is the molar equiva-
lent of 55.71 mg of free base. Inactive ingredients 
include anhydrous lactose, carnauba wax, crospo-
vidone, FD&C Blue No. 2 Aluminum Lake, hypro-
mellose, lactose monohydrate, magnesium stearate, 
modified pharmaceutical glaze, polyethylene glycol, 

polysorbate 80, povidone, propylene glycol, and tita-
nium dioxide.

• FACTIVE (gemifloxacin mesylate). Each white to 
off-white, oval, film-coated FACTIVE tablet has 
breaklines and GE 320 debossed on both faces and 
contains gemifloxacin mesylate equivalent to 320 mg 
gemifloxacin. The inactive ingredients are crospovi-
done, hydroxypropyl methylcellulose, magnesium 
stearate, microcrystalline cellulose, polyethylene 
glycol, povidone, and titanium dioxide.

• Famvir® (famciclovir) contains famciclovir. Tablets 
for oral administration: each white, film-coated tab-
let contains famciclovir. The 125 mg and 250 mg 
tablets are round. and the 500 mg tablets are oval. 
Inactive ingredients consist of hydroxypropyl cellu-
lose, hydroxypropyl methylcellulose, lactose, mag-
nesium stearate, polyethylene glycols, sodium starch 
glycolate, and titanium dioxide.

• FazaClo® (clozapine, USP) is available as scored, 
yellow, orally disintegrating tablets of 25 and 100 mg 
for oral administration without water. Each orally 
disintegrating tablet contains clozapine equivalent to 
25 or 100 mg. Active ingredient: each 25 mg orally 
disintegrating tablet contains 3.1 mg aspartame and 
thus, 1.74 mg phenylalanine. Each 100 mg orally dis-
integrating tablet contains 12.4 mg aspartame and 
thus, 6.96 mg phenylalanine.

• Femara® (letrozole tablets) for oral administration 
contain 2.5 mg of letrozole. Femara® (letrozole tab-
lets) is available as 2.5 mg tablets for oral administra-
tion. Inactive ingredients: colloidal silicon dioxide, 
ferric oxide, hydroxypropyl methylcellulose, lactose 
monohydrate, magnesium stearate, maize starch, 
microcrystalline cellulose, polyethylene glycol, 
sodium starch glycolate, talc, and titanium dioxide.

• Ferrets tablets are for use as a dietary iron supple-
ment. Each tablet contains iron (from 325 mg ferrous 
fumarate) 106 mg. Other ingredients: microcrystal-
line cellulose, sodium starch glycolate, magnesium 
stearate, Opadry® II clear, and Opadry® II Red 
40L15175.

• FLEXERIL 5 mg (cyclobenzaprine HCl) is supplied 
as a 5 mg tablet for oral administration. FLEXERIL 
10 mg (cyclobenzaprine HCl) is supplied as a 10 
mg tablet for oral administration. FLEXERIL 5 mg 
(cyclobenzaprine HCl) tablets contain the follow-
ing inactive ingredients: hydroxypropyl cellulose, 
hypromellose, lactose, magnesium stearate, starch, 
titanium dioxide, Yellow D&C No. 10 Aluminum 
Lake HT, and Yellow FD&C No. 6 Aluminum Lake. 
FLEXERIL 10 mg (cyclobenzaprine HCl) tablets 
contain the following inactive ingredients: hydroxy-
propyl cellulose, hypromellose, iron oxide, lactose, 
magnesium stearate, starch, and titanium dioxide.

• Flumadine® (rimantadine hydrochloride) film-coated 
tablets contain 100 mg of rimantadine hydrochloride 
plus hydroxypropyl methylcellulose, magnesium 
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stearate, microcrystalline cellulose, sodium starch 
glycolate, FD&C Yellow No. 6 Lake, and FD&C 
Yellow No. 6. The film coat contains hydroxypropyl 
methylcellulose and polyethylene glycol.

• Focalin™ (dexmethylphenidate hydrochloride) is 
the d-threoenantiomer of racemic methylpheni-
date hydrochloride, which is a 50/50 mixture of the 
d-threo and l-threoenantiomers. Focalin is a central 
nervous system (CNS) stimulant, available in three 
tablet strengths. Each tablet contains dexmethylphe-
nidate hydrochloride 2.5, 5, or 10 mg for oral admin-
istration. Focalin also contains the following inert 
ingredients: pregelatinized starch, lactose mono-
hydrate, sodium starch glycolate, microcrystalline 
cellulose, magnesium stearate, and FD&C Blue No. 
1 No. 5516 Aluminum Lake (2.5 mg tablets), D&C 
Yellow Lake No. 10 (5 mg tablets); the 10 mg tablet 
contains no dye.

• FORTAMET™ (metformin hydrochloride) 
extended-release tablets are designed for once-a-day 
oral administration and deliver 500 or 1000 mg of 
metformin hydrochloride. In addition to the active 
ingredient metformin hydrochloride, each tablet 
contains the following inactive ingredients: cande-
lilla wax, cellulose acetate, hypromellose, magne-
sium stearate, polyethylene glycols (PEG 400, PEG 
8000), polysorbate 80, povidone, sodium lauryl sul-
fate, synthetic black iron oxides, titanium dioxide, 
and triacetin.

• FOSAMAX (alendronate sodium) tablets for oral 
administration contain 6.53, 13.05, 45.68, 52.21 or 
91.37 mg of alendronate monosodium salt trihydrate, 
which is the molar equivalent of 5, 10, 35, 40 and 
70 mg, respectively, of free acid, and the follow-
ing inactive ingredients: microcrystalline cellulose, 
anhydrous lactose, croscarmellose sodium, and 
magnesium stearate. Tablets FOSAMAX 10 mg also 
contain carnauba wax.

• FOSAMAX PLUS D contains alendronate sodium as 
91.37 mg of alendronate monosodium salt trihydrate, 
the molar equivalent of 70 mg of free acid, and 70 μg 
of cholecalciferol equivalent to 2800 IU vitamin D. 
Each tablet contains the following inactive ingredi-
ents: microcrystalline cellulose, lactose anhydrous, 
medium-chain triglycerides, gelatin, croscarmellose 
sodium, sucrose, colloidal silicon dioxide, magne-
sium stearate, butylated hydroxytoluene, modified 
food starch, and sodium aluminum silicate.

• FOSRENOL® contains lanthanum carbonate (2:3) 
hydrate. Each FOSRENOL® white to off-whites 
chewable tablet contains lanthanum carbonate 
hydrate equivalent to 250, 500, 750, or 1000 mg 
of elemental lanthanum and the following inactive 
ingredients: dextrates (hydrated) NF, colloidal sili-
con dioxide NF, and magnesium stearate NF.

• FROVA (frovatriptan succinate) tablet for oral 
administration contain 3.91 mg of frovatriptan 

succinate, equivalent to 2.5 mg of frovatriptan base. 
Each tablet also contains the inactive ingredients 
lactose NF, microcrystalline cellulose NF, colloi-
dal silicon dioxide NF, sodium starch glycolate NF, 
magnesium stearate NF, hydroxypropyl methylcel-
lulose USP, polyethylene glycol 3000 USP, triacetin 
USP, and titanium dioxide USP.

• Furosemide tablets for oral administration contain 
20, 40, or 80 mg of furosemide and the following 
inactive ingredients: colloidal silicon dioxide, lac-
tose monohydrate, microcrystalline cellulose, prege-
latinized starch, and stearic acid. Furosemide tablets 
USP 20, 40, and 80 mg meet USP Dissolution Test 1.

• GABITRIL (tiagabine HCl) tablets contain the fol-
lowing inactive ingredients: ascorbic acid, colloidal 
silicon dioxide, crospovidone, hydrogenated vegeta-
ble oil wax, hydroxypropyl cellulose, hypromellose, 
lactose, magnesium stearate, microcrystalline cellu-
lose, pregelatinized starch, stearic acid, and titanium 
dioxide. In addition, individual tablets contain the 
following ingredients: 2 mg tablets—FD&C Yellow 
No. 6; 4 mg tablets—D&C Yellow No. 10; 12 mg 
tablets—D&C Yellow No. 10 and FD&C Blue No. 1; 
and 16 mg tablets—FD&C Blue No. 2.

• Gleevec® (imatinib mesylate) film-coated tablets 
contain imatinib mesylate equivalent to 100 or 400 
mg of imatinib free base. Inactive ingredients: col-
loidal silicon dioxide (NF), crospovidone (NF), 
hydroxypropyl methylcellulose (USP), magnesium 
stearate (NF), and microcrystalline cellulose (NF). 
Tablet coating: ferric oxide, red (NF); ferric oxide, 
yellow (NF); hydroxypropyl methylcellulose (USP); 
polyethylene glycol (NF); and talc (USP).

• Gris-PEG® tablets contain ultramicrosize crystals of 
griseofulvin. Active ingredient: griseofulvin ultra-
microsize 125 mg. Inactive ingredients: colloidal 
silicon dioxide, lactose, magnesium stearate, meth-
ylcellulose, methylparaben, polyethylene glycol 400 
and 8000, polyvinylpyrrolidone, and titanium diox-
ide. Or, active ingredient: griseofulvin ultramicro-
size 250 mg. Inactive ingredients: colloidal silicon 
dioxide, magnesium stearate, methylcellulose, meth-
ylparaben, polyethylene glycol 400 and 8000, povi-
done, sodium lauryl sulfate, and titanium dioxide.

• Guanidine (amino-methanamidine) tablets contain 
125 mg of guanidine hydrochloride with no color 
additive in the base. They also contain the follow-
ing inactive ingredients: colloidal silicon dioxide, 
magnesium stearate, mannitol, and microcrystalline 
cellulose.

• HYDROCORTONE (hydrocortisone) tablets con-
tain 10 mg of hydrocortisone in each tablet. Inactive 
ingredients are lactose, magnesium stearate, and 
starch.

• HYZAAR 50-12.5 (losartan potassium-hydrochlo-
rothiazide), HYZAAR 100-12.5 (losartan potas-
sium-hydrochlorothiazide), and HYZAAR 100-25 
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(losartan potassium-hydrochlorothiazide) are avail-
able for oral administration in two tablet combina-
tions of losartan and hydrochlorothiazide. HYZAAR 
50-12.5 contains 50 mg of losartan potassium and 
12.5 mg of hydrochlorothiazide. HYZAAR 100-12.5 
contains 100 mg of losartan potassium and 12.5 mg 
of hydrochlorothiazide. HYZAAR 100-25 contains 
100 mg of losartan potassium and 25 mg of hydro-
chlorothiazide. Inactive ingredients are microcrys-
talline cellulose, lactose hydrous, pregelatinized 
starch, magnesium stearate, hydroxypropyl cellu-
lose, hypromellose, and titanium dioxide. HYZAAR 
50-12.5 and HYZAAR 100-25 also contain D&C 
Yellow No. 10 Aluminum Lake. HYZAAR 50-12.5, 
HYZAAR 100-12.5, and HYZAAR 100-25 may 
also contain carnauba wax. HYZAAR 50-12.5 con-
tains 4.24 mg (0.108 mEq) of potassium, HYZAAR 
100-12.5 contains 8.48 mg (0.216 mEq) of potas-
sium, and HYZAAR 100-25 contains 8.48 mg (0.216 
mEq) of potassium.

• IBUPROFEN. Active ingredient: each tablet, caplet, 
gel caplet, or liquigel capsule contains ibuprofen 
(200 mg). Inactive ingredients: tablets and caplets—
acetylated monoglyceride, beeswax and/or carnauba 
wax, croscarmellose sodium, iron oxides, lecithin, 
methylparaben, microcrystalline cellulose, phar-
maceutical glaze, povidone, propylparaben, silicon 
dioxide, simethicone, sodium benzoate, sodium 
lauryl sulfate, starch, stearic acid, sucrose, and tita-
nium dioxide; gel caplets—croscarmellose sodium, 
FD&C Red No. 40, FD&C Yellow No. 6, gelatin, 
glycerin, hypromellose, iron oxides, medium-chain 
triglycerides, pharmaceutical ink, propyl gallate, 
silicon dioxide, sodium lauryl sulfate, starch, stearic 
acid, titanium dioxide, and triacetin.

• Ibuprofen 50 mg. Inactive ingredients: (grape fla-
vor) artificial flavor, aspartame, cellulose acetate 
phthalate, D&C Red No. 30 Lake, FD&C Blue No. 
2 Lake, gelatin, Magnasweet®, magnesium stea-
rate, mannitol, microcrystalline cellulose, silicon  
dioxide, and sodium starch glycolate. Active ingre-
dient (in each tablet): ibuprofen 100 mg. Inactive 
ingredients: acetylated monoglycerides, carnauba 
wax, colloidal silicon dioxide, croscarmellose 
sodium, iron oxides, methylparaben, microcrys-
talline cellulose, povidone, pregelatinized starch, 
propylene glycol, propylparaben, shellac, sodium 
benzoate, starch, stearic acid, sucrose, and titanium 
dioxide.

• Ibuprofen 200 mg. Active ingredient: each brown, 
oval capsule contains solubilized ibuprofen, a pain 
reliever, equal to 200 mg of ibuprofen (present as the 
free acid and potassium salt). Inactive ingredients: 
D&C Yellow No. 10, FD&C Green No. 3, FD&C 
Red No. 40, gelatin, light mineral oil, pharmaceu-
tical ink, polyethylene glycol, potassium hydroxide, 
purified water, sorbitan, and sorbitol.

• Ibuprofen and Psuedoephedrine. Active ingredients 
(in each caplet): ibuprofen (200 mg) and pseudo-
ephedrine HCl (30 mg). Inactive ingredients: car-
nauba or equivalent wax, croscarmellose sodium, 
iron oxide, methylparaben, microcrystalline cel-
lulose, propylparaben, silicon dioxide, sodium ben-
zoate, sodium lauryl sulfate, starch, stearic acid, 
sucrose, and titanium dioxide.

• IMDUR (isosorbide mononitrate [ISMN]) tablets 
contain 30, 60, or 120 mg of isosorbide mononitrate 
in an extended-release formulation. The inactive 
ingredients are aluminum silicate, colloidal silicon 
dioxide, hydroxypropyl cellulose, hydroxypropyl 
methylcellulose, iron oxide, magnesium stearate, 
paraffin wax, polyethylene glycol, titanium dioxide, 
and trace amounts of ethanol.

• IMITREX sumatriptan tablets (as the succinate) 
contain 35, 70, or 140 mg of sumatriptan succinate 
equivalent to 25, 50, or 100 mg of sumatriptan, 
respectively. Each tablet also contains the inactive 
ingredients croscarmellose sodium, dibasic calcium 
phosphate, magnesium stearate, microcrystalline 
cellulose, and sodium bicarbonate. Each 100 mg tab-
let also contains hypromellose, iron oxide, titanium 
dioxide, and triacetin.

• Indapamide tablets for oral administration contain 
1.25 or 2.5 mg of indapamide and the following inac-
tive ingredients: anhydrous lactose, colloidal silicon 
dioxide, hypromellose, magnesium stearate, micro-
crystalline cellulose, polydextrose, polyethylene gly-
col, pregelatinized starch, sodium lauryl sulfate, and 
titanium dioxide. Additionally, the 1.25 mg product 
contains glyceryl triacetate and D&C Red No. 30 
Aluminum Lake, and the 2.5 mg product contains 
triacetin.

• Inderal (propranolol hydrochloride) LA capsules 
contain the following inactive ingredients: cellulose, 
ethylcellulose, gelatin capsules, hypromellose, and 
titanium dioxide. In addition, Inderal LA 60, 80, 
and 120 mg capsules contain D&C Red No. 28 and 
FD&C Blue No. 1; Inderal LA 160 mg capsules con-
tain FD&C Blue No. 1.

• INTELECTOL® tablets contain vinpocetine 5 mg. 
Other ingredients: lactose, hydroxypropyl cellulose, 
magnesium stearate, and talc.

• INVERSINE® (mecamylamine HCl) is supplied as 
tablets for oral use, each containing 2.5 mg meca-
mylamine HCl. Inactive ingredients are acacia, cal-
cium phosphate, D&C Yellow No. 10, FD&C Yellow 
No. 6, lactose, magnesium stearate, starch, and talc.

• IRESSA® (gefitinib tablets) contain 250 mg of gefi-
tinib and are available as brown film-coated tablets for 
daily oral administration. Gefitinib is a white-colored 
powder. It is a free base. The molecule has pKas of 5.4 
and 7.2 and therefore, ionizes progressively in solu-
tion as the pH falls. Inactive ingredients of IRESSA 
tablets (core): lactose monohydrate, microcrystalline 
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cellulose, croscarmellose sodium, povidone, sodium 
lauryl sulfate, and magnesium stearate. Inactive 
ingredients of IRESSA tablets (coating): hyprom-
ellose, polyethylene glycol 300, titanium dioxide, red 
ferric oxide, and yellow ferric oxide.

• KALETRA (lopinavir/ritonavir) film-coated tablets 
are available for oral administration in a strength of 
200 mg of lopinavir and 50 mg of ritonavir with the 
following inactive ingredients: copovidone, sorbitan 
monolaurate, colloidal silicon dioxide, and sodium 
stearyl fumarate. The following are the ingredients 
in the film coating: hypromellose, titanium dioxide, 
polyethylene glycol 400, hydroxypropyl cellulose, 
talc, colloidal silicon dioxide, polyethylene 3350, 
yellow ferric oxide E172, and polysorbate 80.

• K-DUR® 20 is an immediately dispersing extended-
release oral dosage form of potassium chloride con-
taining 1500 mg of microencapsulated potassium 
chloride, USP equivalent to 20 mEq of potassium 
in a tablet. K-DUR® 10 is an immediately dispers-
ing extended-release oral dosage form of potassium 
chloride containing 750 mg of microencapsulated 
potassium chloride, USP equivalent to 10 mEq of 
potassium in a tablet. K-DUR® is a tablet formula-
tion (not enteric coated or wax matrix) containing 
individually microencapsulated potassium chloride 
crystals that disperse upon tablet disintegration. In 
simulated gastric fluid at 37°C and in the absence 
of outside agitation, K-DUR begins disintegrat-
ing into microencapsulated crystals within seconds 
and completely disintegrates within 1 minute. The 
microencapsulated crystals are formulated to pro-
vide an extended release of potassium chloride. 
Inactive ingredients: crospovidone, ethylcellulose, 
hydroxypropyl cellulose, magnesium stearate, and 
microcrystalline cellulose.

• Keppra® (levetiracetam) is available as tablets and 
as a clear, colorless, grape-flavored liquid (100 mg/
mL) for oral administration. Inactive ingredients: 
colloidal silicon dioxide, cornstarch, hydroxypropyl 
methylcellulose, magnesium stearate, polyethylene 
glycol 4000, povidone, talc, titanium dioxide, and 
coloring agents. The individual tablets contain the 
following coloring agents: 250 mg tablets—FD&C 
Blue No. 2; 500 mg tablets—yellow iron oxide; 750 
mg tablets—FD&C Blue No. 2, FD&C Yellow No. 
6, and red iron oxide.

• KETEK® tablets contain telithromycin. KETEK® 
tablets are light-orange, oval, film-coated tablets, 
each containing 400 mg telithromycin plus the fol-
lowing inactive ingredients: cornstarch, croscarm-
ellose sodium, hypromellose, lactose monohydrate, 
magnesium stearate, microcrystalline cellulose, 
polyethylene glycol, povidone, red ferric oxide, talc, 
titanium dioxide, and yellow ferric oxide.

• K-PHOS® ORIGINAL (sodium-free) tablet contains 
potassium acid phosphate 500 mg. Each tablet yields 

approximately 114 mg of phosphorus and 144 mg of 
potassium, or 3.7 mEq. Inactive ingredients: magne-
sium stearate, microcrystalline cellulose, starch, and 
syloid. Each tablet of K-PHOS® NEUTRAL contains 
852 mg of dibasic sodium phosphate anhydrous, 155 
mg of monobasic potassium phosphate, and 130 mg 
of monobasic sodium phosphate monohydrate. Each 
tablet yields approximately 250 mg of phospho-
rus, 298 mg of sodium (13.0 mEq), and 45 mg of 
potassium (1.1 mEq). Inactive ingredients: magne-
sium stearate, microcrystalline cellulose, povidone, 
sodium starch glycolate, and sugar.

• K-TAB (potassium chloride extended-release tab-
lets) 750 mg of potassium chloride, USP, equiva-
lent to 10 mEq of potassium in a film-coated (not 
enteric-coated), wax matrix tablet. This formulation 
is intended to slow the release of potassium so that 
the likelihood of a high localized concentration of 
potassium chloride within the gastrointestinal tract is 
reduced. The expended inert, porous, wax/polymer 
matrix is not absorbed and may be excreted intact in 
the stool. Inactive ingredients: castor oil, cellulosic 
polymers, colloidal silicon dioxide, D&C Yellow No. 
10, magnesium stearate, paraffin, polyvinyl acetate, 
titanium dioxide, vanillin, and vitamin E.

• LAMICTAL (lamotrigine) tablets are supplied 
for oral administration as 25 mg (white), 100 mg 
(peach), 150 mg (cream), and 200 mg (blue) tablets. 
Each tablet contains the labeled amount of lamotrig-
ine and the following inactive ingredients: lactose; 
magnesium stearate; microcrystalline cellulose; 
povidone; sodium starch glycolate; FD&C Yellow 
No. 6 Lake (100 mg tablet only); ferric oxide, yel-
low (150 mg tablet only); and FD&C Blue No. 2 
Lake (200 mg tablet only). LAMICTAL chewable 
dispersible tablets are supplied for oral administra-
tion. The tablets contain 2 mg (white), 5 mg (white), 
or 25 mg (white) of lamotrigine and the following 
inactive ingredients: blackcurrant flavor, calcium 
carbonate, low-substituted hydroxypropyl cellulose, 
magnesium aluminum silicate, magnesium stearate, 
povidone, saccharin sodium, and sodium starch 
glycolate.

• LAMISIL® (terbinafine hydrochloride tablets) con-
tain terbinafine hydrochloride (equivalent to 250 mg 
base). Inactive ingredients: colloidal silicon dioxide, 
NF; hydroxypropyl methylcellulose, USP; magne-
sium stearate, NF; microcrystalline cellulose, NF; 
sodium starch glycolate, NF.

• LANOXIN (digoxin) is supplied as 125 μg (0.125 
mg) or 250 μg (0.25 mg) tablets for oral adminis-
tration. Each tablet contains the labeled amount of 
digoxin USP and the following inactive ingredi-
ents: corn and potato starches, lactose, and magne-
sium stearate. In addition, the dyes used in the 125 
μg (0.125 mg) tablets are D&C Yellow No. 10 and 
FD&C Yellow No. 6.
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• LEUKERAN (chlorambucil) is available in tablet 
form for oral administration. Each film-coated tablet 
contains 2 mg chlorambucil and the inactive ingredi-
ents colloidal silicon dioxide, hypromellose, lactose 
(anhydrous), macrogol/PEG 400, microcrystalline 
cellulose, red iron oxide, stearic acid, titanium diox-
ide, and yellow iron oxide.

• LEVITRO is formulated as orange, round, film-
coated tablets containing 2.5, 5, 10, and 20 mg of 
vardenafil, respectively. In addition to the active 
ingredient, vardenafil HCl, each tablet contains 
microcrystalline cellulose, crospovidone, colloidal 
silicon dioxide, magnesium stearate, hypromellose, 
polyethylene glycol, titanium dioxide, yellow ferric 
oxide, and red ferric oxide.

• Levonorgestrel. Twenty-one pink active tablets each 
containing 0.10 mg of levonorgestrel. The inactive 
ingredients present are cellulose, hypromellose, iron 
oxide, lactose, magnesium stearate, polacrilin potas-
sium, polyethylene glycol, titanium dioxide, and wax 
E. Seven light green inert tablets, each containing cel-
lulose, FD&C Blue No. 1, hypromellose, iron oxide, 
lactose, magnesium stearate, polacrilin potassium, 
polyethylene glycol, titanium dioxide, and wax E.

• LEVOTHROID® (levothyroxine sodium tablets, 
USP) contain synthetic crystalline L-3,3′,5,5′-
tetraiodothyronine sodium salt (levothyroxine [T4] 
sodium). Inactive ingredients: microcrystalline cel-
lulose, calcium phosphate dibasic, povidone, and 
magnesium stearate. The following are the coloring 
additives per tablet strength: 25, FD&C Yellow No. 
6 Aluminum Lake; 50, None; 75 FD&C Blue No. 
2 Aluminum Lake, FD&C Red No. 40 Aluminum 
Lake; 88, FD&C Yellow No. 6 Aluminum Lake, 
FD&C Blue No. 1 Aluminum Lake, D&C Yellow 
No. 10 Aluminum Lake; 100, FD&C Yellow No. 6 
Aluminum Lake, D&C Yellow No. 10 Aluminum 
Lake; 112, D&C Red No. 27 Aluminum Lake, D&C 
Red No. 30 Aluminum Lake; 125, FD&C Blue No. 
1 Aluminum Lake, FD&C Red No. 40 Aluminum 
Lake, FD&C Yellow No. 6 Aluminum Lake; 137, 
FD&C Blue No. 1 Aluminum Lake; 150, FD&C 
Blue No. 2 Aluminum Lake; 175, FD&C Blue No. 1 
Aluminum Lake, D&C Red No. 30 Aluminum Lake, 
D&C Red No. 27 Aluminum Lake; 200, FD&C Red 
No. 40 Aluminum Lake; 300, FD&C Yellow No. 6 
Aluminum Lake, FD&C Blue No.1 Aluminum Lake, 
D&C Yellow No. 10 Aluminum Lake.

• Lexapro® (escitalopram oxalate) tablets are film-
coated, round tablets containing escitalopram oxalate 
in strengths equivalent to 5, 10, and 20 mg escitalo-
pram base. The 10 and 20 mg tablets are scored. The 
tablets also contain the following inactive ingredi-
ents: talc, croscarmellose sodium, microcrystalline 
cellulose/colloidal silicon dioxide, and magnesium 
stearate. The film coating contains hypromellose, 
titanium dioxide, and polyethylene glycol.

• LEXIVA (fosamprenavir calcium) tablets are avail-
able for oral administration in a strength of 700 mg of 
fosamprenavir as fosamprenavir calcium (equivalent 
to approximately 600 mg of amprenavir). Each 700 
mg tablet contains the inactive ingredients colloidal 
silicon dioxide, croscarmellose sodium, magnesium 
stearate, microcrystalline cellulose, and povidone 
K30. The tablet film coating contains the inactive 
ingredients hypromellose, iron oxide red, titanium 
dioxide, and triacetin.

• Librium is available as capsules containing 5, 10, or 
25 mg chlordiazepoxide HCl. Each capsule also con-
tains cornstarch, lactose, and talc. Gelatin capsule 
shells may contain methyl and propyl parabens and 
potassium sorbate, with the following dye systems: 
5 mg capsules—FD&C Yellow No. 6 plus D&C 
Yellow No. 10 and either FD&C Blue No. 1 or FD&C 
Green No. 3; 10 mg capsules—D&C Yellow No. 10 
and either FD&C Blue No. 1 plus FD&C Red No. 3 
or FD&C Green No.3 plus FD&C Red No. 40; 25 
mg capsules—D&C Yellow No. 10 and either FD&C 
Green No. 3 or FD&C Blue No. 1.

• LIPITOR® (atorvastatin calcium) tablets for oral 
administration contain 10, 20, 40, or 80 mg atorvas-
tatin and the following inactive ingredients: calcium 
carbonate, USP; candelilla wax, FCC; croscarmel-
lose sodium, NF; hydroxypropyl cellulose, NF; lac-
tose monohydrate, NF; magnesium stearate, NF; 
microcrystalline cellulose, NF; Opadry® White 
YS-1–7040 (hypromellose, polyethylene glycol, talc, 
titanium dioxide); polysorbate 80, NF; simethicone 
emulsion.

• LOFIBRA® (fenofibrate tablets) is a lipid-regulating 
agent available as tablets for oral administration. 
Each tablet contains 54 or 160 mg of fenofibrate. 
Each 54 mg LOFIBRA® tablet contains the follow-
ing inactive ingredients: colloidal silicon dioxide, 
croscarmellose sodium, crospovidone, iron oxide 
yellow, lactose monohydrate, lecithin, microcrystal-
line cellulose, polyvinyl alcohol, povidone, sodium 
lauryl sulfate, sodium starch glycolate, sodium 
stearyl fumarate, talc, titanium dioxide, xanthan 
gum, and D&C Yellow No. 10 Lake. Each 160 mg 
LOFIBRA® tablet contains the following inactive 
ingredients: colloidal silicon dioxide, croscarmel-
lose sodium, crospovidone, lactose monohydrate, 
lecithin, microcrystalline cellulose, polyvinyl alco-
hol, povidone, sodium lauryl sulfate, sodium starch 
glycolate, sodium stearyl fumarate, talc, titanium 
dioxide, and xanthan gum.

• LORATIDINE. Active ingredient (in each tablet): 
loratadine 10 mg. Inactive ingredients (loratadine 
orally disintegrating tablets): artificial and natural 
flavor, aspartame, citric acid, colloidal silicon diox-
ide, corn syrup solids, crospovidone, magnesium 
stearate, mannitol, microcrystalline cellulose, modi-
fied food starch, and sodium bicarbonate. Inactive 
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ingredients (loratadine swallow tablets): lactose 
monohydrate, magnesium stearate, microcrystalline 
cellulose, and sodium starch glycolate.

• LORATIDINE-PSEUDOEPHEDRINE. Active 
ingredients (in each tablet): loratadine (5 mg) and 
pseudoephedrine sulfate (120 mg). Inactive ingre-
dients: croscarmellose sodium, dibasic calcium 
phosphate, hypromellose, lactose monohydrate, 
magnesium stearate, pharmaceutical ink, povidone, 
and titanium dioxide.

• Lortab. Hydrocodone bitartrate and acetamino-
phen supplied in tablet form for oral administration. 
Each Lortab 2.5/500 tablet contains hydrocodone 
bitartrate (2.5 mg) and acetaminophen (500 mg). In 
addition, each tablet contains the following inactive 
ingredients: colloidal silicon dioxide, croscarmel-
lose sodium, crospovidone, microcrystalline cellu-
lose, povidone, pregelatinized starch, stearic acid, 
and sugar spheres, which are composed of starch 
derived from corn, sucrose, and FD&C Red No. 
3. Each Lortab 5/500 tablet contains hydrocodone 
bitartrate (5 mg) and acetaminophen (500 mg). In 
addition, each tablet contains the following inactive 
ingredients: cornstarch, FD&C Blue No. 1 Lake, 
gelatin, magnesium stearate, microcrystalline cellu-
lose, povidone, pregelatinized starch, sodium starch 
glycolate, and sugar spheres. Each Lortab 7.5/500 
tablet contains hydrocodone bitartrate (7.5 mg) and 
acetaminophen (500 mg). In addition, each tablet 
contains the following inactive ingredients: colloidal 
silicon dioxide, croscarmellose sodium, crospovi-
done, microcrystalline cellulose, povidone, pregela-
tinized starch, stearic acid, and sugar spheres, which 
are composed of starch derived from corn, sucrose, 
FD&C Blue No. 1, and D&C Yellow No. 10. Each 
Lortab 10/500 tablet contains hydrocodone bitartrate 
(10 mg) and acetaminophen (500 mg). In addition, 
each tablet contains the following inactive ingredi-
ents: D&C Red No. 27 Aluminum Lake, D&C Red 
No. 30 Aluminum Lake, colloidal silicon dioxide, 
croscarmellose sodium, crospovidone, microcrys-
talline cellulose, povidone, pregelatinized starch, 
starch (corn), and stearic acid.

• Lotensin HCT is a combination of benazepril hydro-
chloride and hydrochlorothiazide USP. The tablets 
are formulated for oral administration with a combi-
nation of 5, 10, or 20 mg of benazepril hydrochloride 
and 6.25, 12.5, or 25 mg of hydrochlorothiazide USP. 
The inactive ingredients of the tablets are cellulose 
compounds, crospovidone, hydrogenated castor oil, 
iron oxides (10/12.5 mg, 20/12.5 mg, and 20/25 mg 
tablets), lactose, polyethylene glycol, talc, and tita-
nium dioxide.

• Lotensin is supplied as tablets containing 5, 10, 
20, and 40 mg of benazepril hydrochloride for oral 
administration. The inactive ingredients are col-
loidal silicon dioxide, crospovidone, hydrogenated 

castor oil (5, 10, and 20 mg tablets), hypromellose, 
iron oxides, lactose, magnesium stearate (40 mg tab-
lets), microcrystalline cellulose, polysorbate 80, pro-
pylene glycol (5 and 40 mg tablets), starch, talc, and 
titanium dioxide.

• LOTRONEX tablets contain alosetron hydrochloride 
(HCl), a white to beige solid that has a solubility of 
61 mg/mL in water, 42 mg/mL in 0.1 M hydrochloric 
acid, 0.3 mg/mL in pH 6 phosphate buffer, and <0.1 
mg/mL in pH 8 phosphate buffer. LOTRONEX tab-
lets are supplied for oral administration as 0.5 mg 
(white) and 1 mg (blue) tablets. The 0.5 mg tablet 
contains 0.562 mg alosetron HCl, equivalent to 0.5 
mg alosetron, and the 1 mg tablet contains 1.124 mg 
alosetron HCl, equivalent to 1 mg of alosetron. Each 
tablet also contains the inactive ingredients: lactose 
(anhydrous), magnesium stearate, microcrystalline 
cellulose, and pregelatinized starch. The white film 
coat for the 0.5 mg tablet contains hypromellose, 
titanium dioxide, and triacetin. The blue film coat 
for the 1 mg tablet contains hypromellose, titanium 
dioxide, triacetin, and indigo carmine.

• MALARONE (atovaquone and proguanil hydro-
chloride) is a fixed-dose combination of the 
antimalarial agents atovaquone and proguanil hydro-
chloride. MALARONE tablets and MALARONE 
pediatric tablets are for oral administration. Each 
MALARONE tablet contains 250 mg of atovaquone 
and 100 mg of proguanil hydrochloride, and each 
MALARONE pediatric tablet contains 62.5 mg of 
atovaquone and 25 mg of proguanil hydrochloride. 
The inactive ingredients in both tablets are low-
substituted hydroxypropyl cellulose, magnesium 
stearate, microcrystalline cellulose, poloxamer 188, 
povidone K30, and sodium starch glycolate. The 
tablet coating contains hypromellose, polyethylene 
glycol 400, polyethylene glycol 8000, red iron oxide, 
and titanium dioxide.

• MAVIK (trandolapril) tablets contain 1, 2, or 4 mg of 
trandolapril for oral administration. Each tablet also 
contains cornstarch, croscarmellose sodium, hypro-
mellose, iron oxide, lactose, povidone, and sodium 
stearyl fumarate.

• MAXALT contains rizatriptan benzoate. MAXALT 
tablets and MAXALT-MLT orally disintegrat-
ing tablets are available for oral administration in 
strengths of 5 and 10 mg (corresponding to 7.265 or 
14.53 mg of the benzoate salt, respectively). Each 
compressed tablet contains the following inactive 
ingredients: lactose monohydrate, microcrystalline 
cellulose, pregelatinized starch, ferric oxide (red), 
and magnesium stearate. Each lyophilized orally 
disintegrating tablet contains the following inactive 
ingredients: gelatin, mannitol, glycine, aspartame, 
and peppermint flavor.

• MAXZIDE® (triamterene and hydrochlorothiazide) 
combines triamterene with hydrochlorothiazide. 
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Each MAXZIDE® tablet contains: triamterene, 
USP 75 mg; Hydrochlorothiazide, USP 50 mg. Each 
MAXZIDE®-25 MG tablet contains: triamterene, 
USP 37.5 mg; hydrochlorothiazide, USP 25 mg. 
MAXZIDE® and MAXZIDE®-25 MG tablets for 
oral administration contain the following inactive 
ingredients: colloidal silicon dioxide, croscarmel-
lose sodium, magnesium stearate, microcrystalline 
cellulose, powdered cellulose, sodium lauryl sulfate, 
and D&C Yellow No. 10. MAXZIDE®-25 MG tab-
lets also contain FD&C Blue No. 1.

• MEBARAL (mephobarbital) is available as tablets 
for oral administration. Inactive ingredients: lactose, 
starch, stearic acid, and talc.

• Melatonin. Each tablet contains melatonin, 3 mg; 
methylcobalamin (vitamin B12), 1 mg; folic acid, 
 0.4 mg.

• MEPHYTON phytonadione tablets containing 5 
mg of phytonadione are yellow, compressed tablets, 
scored on one side. Inactive ingredients are acacia, 
calcium phosphate, colloidal silicon dioxide, lactose, 
magnesium stearate, starch, and talc.

• MEVACOR® (lovastatin) tablets are supplied as 
10, 20, and 40 mg tablets for oral administration. 
In addition to the active ingredient lovastatin, each 
tablet contains the following inactive ingredients: 
cellulose, lactose, magnesium stearate, and starch. 
Butylated hydroxyanisole is added as a preservative. 
Tablets MEVACOR 10 mg also contain red ferric 
oxide and yellow ferric oxide. Tablets MEVACOR 
20 mg also contain FD&C Blue No. 2. Tablets 
MEVACOR 40 mg also contain D&C Yellow No. 10 
Aluminum Lake and FD&C Blue No. 2 Aluminum 
Lake.

• MIDAMOR (amiloride HCl) is available for oral use 
as tablets containing 5 mg of anhydrous amiloride 
HCl. Each tablet contains the following inactive 
ingredients: calcium phosphate, D&C Yellow No. 10, 
iron oxide, lactose, magnesium stearate, and starch.

• Minocycline hydrochloride tablets for oral admin-
istration contain minocycline HCl equivalent to 50, 
75, or 100 mg of minocycline. In addition, 50, 75, 
and 100 mg tablets contain the following inactive 
ingredients: colloidal silicon dioxide, lactose anhy-
drous, magnesium stearate, microcrystalline cel-
lulose, povidone, and sodium starch glycolate. The 
50 mg tablets also contain Opadry® White, which 
contains titanium dioxide, hydroxypropyl methylcel-
lulose, polyethylene glycol, and polysorbate 80. The 
75 and 100 mg tablets contain Opadry® Gray, which 
contains titanium dioxide, hydroxypropyl methylcel-
lulose, polyethylene glycol, and iron oxide black.

• MIRADON tablets contain a synthetic anticoagu-
lant, anisindione, an indanedione derivative. Each 
tablet contains 50 mg anisindione. They also contain 
cornstarch, FD&C Red No. 3, gelatin, lactose, and 
hydrogenated cotton-seed oil.

• MOTRIN® IB: each MOTRIN® IB tablet and caplet 
contains ibuprofen 200 mg. Tablets and caplets: 
carnauba wax, cornstarch, FD&C Yellow No. 6, 
hypromellose, iron oxide, polydextrose, polyethyl-
ene glycol, silicon dioxide, stearic acid, and titanium 
dioxide.

• MS CONTIN® controlled-release tablets contain 
15, 30, 60, 100, or 200 mg of morphine sulfate and 
further contain the following inactive ingredients: 
cetostearyl alcohol, hydroxyethyl cellulose, hyprom-
ellose, magnesium stearate, polyethylene glycol, talc, 
and titanium dioxide. MS CONTIN® controlled-
release tablets 15 mg also contain FD&C Blue No. 
2, lactose, and polysorbate 80. MS CONTIN® con-
trolled-release tablets 30 mg also contain D&C Red 
No. 7, FD&C Blue No. 1, lactose, and polysorbate 
80. MS CONTIN® controlled-release tablets 60 mg 
also contain D&C Red No. 30, D&C Yellow No. 10, 
hydroxypropyl cellulose, and lactose. MS CONTIN® 
controlled-release tablets 100 mg also contain black 
iron oxide. MS CONTIN® controlled-release tablets 
200 mg also contain D&C Yellow No. 10, FD&C 
Blue No. 1, and hydroxypropyl cellulose.

• Myfortic® (mycophenolic acid) delayed-release tab-
lets are an enteric formulation of mycophenolate 
sodium that delivers the active moiety mycopheno-
lic acid (MPA). Myfortic is available for oral use as 
delayed-release tablets containing either 180 or 360 
mg of MPA. Inactive ingredients include colloidal 
silicon dioxide, crospovidone, lactose anhydrous, 
magnesium stearate, povidone (K-30), and starch. 
The enteric coating of the tablet consists of hypro-
mellose phthalate, titanium dioxide, iron oxide  
yellow, and indigotine (180 mg) or iron oxide red 
(360 mg).

• MYLERAN (busulfan) film-coated tablets contain 
2 mg busulfan and the inactive ingredients hyprom-
ellose, lactose (anhydrous), magnesium stearate, pre-
gelatinized starch, triacetin, and titanium dioxide.

• Nadolol tablets for oral administration contain 20, 
40, or 80 mg of nadolol and the following inactive 
ingredients: croscarmellose sodium, lactose (anhy-
drous), magnesium stearate, microcrystalline cellu-
lose, sodium lauryl sulfate, and D&C Yellow No. 10 
Aluminum Lake.

• Namenda® (memantine hydrochloride) capsule-
shaped, film-coated tablets contain 5 or 10 mg of 
memantine hydrochloride. The tablets also contain 
the following inactive ingredients: microcrystalline 
cellulose/colloidal silicon dioxide, talc, croscarmel-
lose sodium, and magnesium stearate. In addition, 
the following inactive ingredients are also present as 
components of the film coat: hypromellose, titanium 
dioxide, polyethylene glycol 400, FD&C Yellow No. 
6, and FD&C Blue No. 2 (5 mg tablets), and hypro-
mellose, titanium dioxide, macrogol/polyethylene  
glycol 400, and iron oxide black (10 mg tablets).
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• Neurontin® (gabapentin) tablets are elliptical film-
coated tablets containing 600 and 800 mg of gaba-
pentin. The inactive ingredients for the tablets are 
poloxamer 407, copolyvidonum, cornstarch, magne-
sium stearate, hydroxypropyl cellulose, talc, candel-
illa wax, and purified water.

• NEXAVAR film-coated tablets contain sorafenib 
tosylate (274 mg) equivalent to 200 mg of sorafenib 
and the following inactive ingredients: croscarmel-
lose sodium, microcrystalline cellulose, hyprom-
ellose, sodium lauryl sulfate, magnesium stearate, 
polyethylene glycol, titanium dioxide, and ferric 
oxide red.

• Nicomide® tablets for oral administration are peach-
colored, oval-shaped tablets imprinted “Sirius” in 
blue ink on one side. Each oral tablet provides nic-
otinamide, USP, 750 mg; zinc oxide, USP, 25 mg; 
cupric oxide, USP, 1.5 mg; and folic acid, USP, 500 
μg. Nicomide® has been designed to provide biphasic 
delivery of each of the active ingredients in order to 
minimize the potential for competitive antagonism 
in absorption of its ingredients. The biphasic delivery 
system facilitates the immediate release of 750 mg 
nicotinamide,1.5 mg cupric oxide, and 500 μg folic 
acid as well as the sustained release of 25 mg zinc 
oxide. The biphasic delivery system also minimizes 
the potential for drug interaction–induced deficiency 
states and impaired absorption of other therapeutic 
agents. Inactive ingredients: carnauba wax powder, 
ethyl cellulose, FD&C Blue No. 1, FD&C Yellow 
No. 6 Aluminum Lake, hypromellose, magnesium 
stearate, microcrystalline cellulose, polyethylene 
glycol, polysorbate 80, propylene glycol, shellac, 
stearic acid, and titanium dioxide.

• NIRAVAM™ (alprazolam orally disintegrat-
ing tablets) contains either 0.25, 0.5, 1, or 2 mg of 
alprazolam and the following inactive ingredients: 
colloidal silicon dioxide, cornstarch, crospovidone, 
magnesium stearate, mannitol, methacrylic acid 
copolymer, microcrystalline cellulose, natural and 
artificial orange flavor, sucralose, and sucrose. In 
addition, the 0.25 and 0.5 mg tablets contain yellow 
iron oxide.

• Nystatin vaginal tablets, USP, are available as oval-
shaped compressed tablets for intravaginal adminis-
tration, each containing 100,000 units nystatin, USP. 
Inactive ingredients include cornstarch, ethylcellu-
lose, anhydrous lactose, microcrystalline cellulose, 
polyethylene glycol, and stearic acid.

• OptiNate™ is a prescription prenatal/postnatal 
multivitamin/mineral capsule and tablet combina-
tion with essential fatty acids. Each tablet contains 
elemental iron (carbonyl iron), 90 mg; biotin, 30 μg; 
pantothenic acid (calcium pantothenate, USP), 6 mg; 
calcium (calcium carbonate, USP), 200 mg; copper 
(cupric oxide), 2 mg; zinc (zinc oxide, USP), 15 mg; 
folate, 1 mg (l-methylfolate as Metafolin® 600 μg) 

(folic acid, USP 400 μg); vitamin D3 (cholecalcif-
erol), 400 IU; vitamin E (dl-tocopheryl acetate), 10 
IU; vitamin C (ascorbic acid, USP), 120 mg; vita-
min B1 (thiamine mononitrate), 3 mg; vitamin B2 
(riboflavin, USP), 3.4 mg; vitamin B6 (pyridoxine 
HCl), 20 mg; vitamin B12 (cyanocobalamin), 12 μg; 
niacinamide, USP, 20 mg; magnesium (magnesium 
oxide, USP), 30 mg; and docusate sodium, USP, 50 
mg. Each LVcaps™ capsule contains DHA 250 mg. 
DHA is contained in the oil derived from microalgae. 
Other ingredients (OptiNate™ Omega-3L-Vcaps™): 
hypromellose, iron oxide, beeswax, ascorbyl palmi-
tate, mixed tocopherols, and other ingredients. Other 
ingredients (OptiNate™ tablets): calcium phos-
phate dibasic, carnauba wax, crospovidone, dex-
trin, dl-tocopherol, gelatin, hypromellose, lactose, 
magnesium stearate, mono- and diglycerides, polac-
rilin, pregelatinized starch, propylene glycol, silicon 
dioxide, sodium benzoate, partially hydrogenated 
soybean oil, starch, stearic acid, sucrose, titanium 
dioxide, and other ingredients.

• ORAP® (pimozide) tablets contain either 1 or 2 mg 
of pimozide and the following inactive ingredients: 
calcium stearate, microcrystalline cellulose, lactose 
anhydrous, and cornstarch.

• OxyContin® (oxycodone hydrochloride controlled-
release) tablets contain the following inactive 
ingredients: ammonio methacrylate copolymer, 
hypromellose, lactose, magnesium stearate, polyeth-
ylene glycol 400, povidone, sodium hydroxide, sor-
bic acid, stearyl alcohol, talc, titanium dioxide, and 
triacetin. The 10 mg tablets also contain hydroxy-
propyl cellulose. The 20 mg tablets also contain 
polysorbate 80 and red iron oxide. The 40 mg tablets 
also contain polysorbate 80 and yellow iron oxide. 
The 80 mg tablets also contain FD&C Blue No. 2, 
hydroxypropyl cellulose, and yellow iron oxide. The 
160 mg tablets also contain FD&C Blue No. 2 and 
polysorbate 80.

• Pacerone® (amiodarone HCl) tablets are available in 
four strengths, containing 100, 200, 300, and 400 mg 
amiodarone hydrochloride, for oral administration. 
The 100 mg tablets are white tablets with the follow-
ing inactive ingredients: anhydrous lactose, colloidal 
silicon dioxide, cornstarch, magnesium stearate, and 
povidone. The 200 mg tablets are pink, scored tab-
lets with the following inactive ingredients: lactose 
monohydrate, magnesium stearate, povidone, prege-
latinized cornstarch, sodium starch glycolate, stearic 
acid, FD&C Red No. 40, and FD&C Yellow No. 6. 
The 300 mg tablets are peach, scored tablets with 
the following inactive ingredients: colloidal silicon 
dioxide, cornstarch, anhydrous lactose, magnesium 
stearate, povidone, and FD&C Yellow No. 6 Lake. 
The 400 mg tablets are light yellow, scored tablets 
with the following inactive ingredients: colloidal 
silicon dioxide, cornstarch, lactose monohydrate, 
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magnesium stearate, povidone, and D&C Yellow No. 
10 Aluminum Lake.

• PARCOPA™ (carbidopa-levodopa orally disinte-
grating tablets) is a combination of carbidopa and 
levodopa. PARCOPA™ 25/100 contains 25 mg of 
carbidopa and 100 mg of levodopa. PARCOPA™ 
10/100 contains 10 mg of carbidopa and 100 mg of 
levodopa. PARCOPA™ 25/250 contains 25 mg of 
carbidopa and 250 mg of levodopa. Inactive ingre-
dients are aspartame, citric acid, crospovidone, 
magnesium stearate, mannitol, microcrystalline cel-
lulose, natural and artificial mint flavor, and sodium 
bicarbonate. PARCOPA™ 10/100 and 25/250 also 
contain FD&C Blue No. 2 HT Aluminum Lake. 
PARCOPA™ 25/100 also contains yellow 10 iron 
oxide.

• PARNATE, tranylcypromine sulfate, rose-red, 
film-coated tablets contain tranylcypromine sulfate 
equivalent to 10 mg of tranylcypromine. Inactive 
ingredients consist of cellulose, citric acid, croscar-
mellose sodium, D&C Red No. 7, FD&C Blue No. 
2, FD&C Red No. 40, FD&C Yellow No. 6, gelatin, 
iron oxide, lactose, magnesium stearate, talc, tita-
nium dioxide, and trace amounts of other inactive 
ingredients.

• PAXIL CR (paroxetine hydrochloride) enteric, film-
coated, controlled-release tablets contain paroxetine 
hydrochloride equivalent to paroxetine as follows: 
12.5 mg (yellow), 25 mg (pink), and 37.5 mg (blue). 
One layer of the tablet consists of a degradable bar-
rier layer, and the other contains the active material 
in a hydrophilic matrix. Inactive ingredients con-
sist of hypromellose, polyvinylpyrrolidone, lactose 
monohydrate, magnesium stearate, colloidal silicon 
dioxide, glyceryl behenate, methacrylic acid copoly-
mer type C, sodium lauryl sulfate, polysorbate 80, 
talc, triethyl citrate, and one or more of the follow-
ing colorants: yellow ferric oxide, red ferric oxide, 
D&C Red No. 30, D&C Yellow No. 6, D&C Yellow 
No. 10, and FD&C Blue No. 2. Each film-coated 
tablet contains paroxetine hydrochloride equivalent 
to paroxetine as follows: 10 mg, yellow (scored); 
20 mg, pink (scored); 30 mg, blue; 40 mg, green. 
Inactive ingredients consist of dibasic calcium phos-
phate dihydrate, hypromellose, magnesium stearate, 
polyethylene glycols, polysorbate 80, sodium starch 
glycolate, titanium dioxide, and one or more of the 
following: D&C Red No. 30, D&C Yellow No. 10, 
FD&C Blue No. 2, and FD&C Yellow No. 6.

• PCE (erythromycin particles in tablets). The coating 
protects the antibiotic from the inactivating effects 
of gastric acidity and permits efficient absorption of 
the antibiotic in the small intestine. PCE is available 
in two strengths containing either 333 or 500 mg 
of erythromycin base. PCE 500 mg tablets contain 
no synthetic dyes or artificial colors. Inactive ingre-
dients: PCE 333 mg tablets: cellulosic polymers, 

citrate ester, colloidal silicon dioxide, D&C Red No. 
30, hydrogenated vegetable oil wax, lactose, magne-
sium stearate, microcrystalline cellulose, povidone, 
propylene glycol, sodium starch glycolate, stearic 
acid, and vanillin. PCE 500 mg tablets: cellulosic 
polymers, citrate ester, colloidal silicon dioxide, 
crospovidone, hydrogenated vegetable oil wax, iron 
oxide, microcrystalline cellulose, polyethylene gly-
col, povidone, propylene glycol, stearic acid, talc, 
titanium dioxide, and vanillin.

• PEGANONE (ethotoin tablets, USP) are available in 
a dosage strength of 250 mg. Inactive ingredients: 
acacia, lactose, sodium carboxymethylcellulose, 
stearic acid, and talc.

• Peri-Colace® (docusate sodium and standardized 
senna concentrate) is a combination stimulant laxa-
tive and stool softener. Peri-Colace® tablets contains 
the following active ingredients: 50 mg of docusate 
sodium and 8.6 mg of sennosides. Inactive ingredi-
ents: carnauba wax, colloidal silicon dioxide, cros-
carmellose sodium, dicalcium phosphate, FD&C 
Blue No. 2, FD&C Red No. 40, hypromellose, mag-
nesium stearate, microcrystalline cellulose, PEG 400, 
sodium benzoate, stearic acid, and titanium dioxide.

• Phenergan. Each tablet of Phenergan contains 12.5, 
25, or 50 mg promethazine HCl. The inactive ingre-
dients present are lactose, magnesium stearate, and 
methylcellulose. Each dosage strength also contains 
the following: 12.5 mg—FD&C Yellow No. 6 and 
saccharin sodium; 25 mg—saccharin sodium; 50 
mg—FD&C Red No. 40. Each rectal suppository of 
Phenergan contains 12.5, 25, or 50 mg promethazine 
HCl with ascorbyl palmitate, silicon dioxide, white 
wax, and cocoa butter.

• PLAVIX (clopidogrel bisulfate) for oral administra-
tion is provided as pink, round, biconvex, debossed 
film-coated tablets containing 97.875 mg of clopido-
grel bisulfate, which is the molar equivalent of 75 mg 
of clopidogrel base. Each tablet contains hydroge-
nated castor oil, hydroxypropyl cellulose, mannitol, 
microcrystalline cellulose, and polyethylene glycol 
6000 as inactive ingredients. The pink film coating 
contains ferric oxide, hypromellose 2910, lactose 
monohydrate, titanium dioxide, and triacetin. The 
tablets are polished with carnauba wax.

• PLENDIL (felodipine) is available as tablets contain-
ing 2.5, 5, or 10 mg of felodipine for oral administra-
tion. In addition to the active ingredient felodipine, 
the tablets contain the following inactive ingredients: 
2.5 mg tablets—hydroxypropyl cellulose, lactose, 
FD&C Blue No. 2, sodium stearyl fumarate, tita-
nium dioxide, yellow iron oxide, and other ingredi-
ents. 5 and 10 mg tablets—cellulose, red and yellow 
oxide, lactose, polyethylene glycol, sodium stearyl 
fumarate, titanium dioxide, and other ingredients.

• PLETAL (cilostazol) tablets for oral administration 
are available in 50 mg triangular and 100 mg round, 
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white debossed tablets. Each tablet, in addition to 
the active ingredient, contains the following inactive 
ingredients: carboxymethylcellulose calcium, corn-
starch, hydroxypropyl methylcellulose 2910, magne-
sium stearate, and microcrystalline cellulose.

• PRANDIN® (repaglinide) tablets contain 0.5, 1, or 
2 mg of repaglinide. In addition each tablet contains 
the following inactive ingredients: calcium hydro-
gen phosphate (anhydrous), microcrystalline cellu-
lose, maize starch, polacrilin potassium, povidone, 
glycerol (85%), magnesium stearate, meglumine, 
and poloxamer. The 1 and 2 mg tablets contain iron 
oxides (yellow and red, respectively) as coloring 
agents.

• PreCare® Chewables are prescription prenatal multi-
vitamin/mineral nutritional supplement tablets. Each 
orange-colored, flavored, oval, chewable tablet con-
tains folic Acid, USP, 1 mg; vitamin B6 (pyridoxine 
HCl), 2 mg; vitamin C (as Ester-C®*), 50 mg; vitamin 
D3 (cholecalciferol), 6 μg; vitamin E (dl-tocopheryl 
acetate), 3.5 IU; calcium (calcium carbonate), 250 
mg; copper (cupric oxide), 2 mg; iron (including 
MicroMask® ferrous fumarate), 40 mg; magnesium 
(magnesium oxide, USP), 50 mg; zinc (zinc oxide, 
USP), 15 mg.*Ester-C® is a patented pharmaceutical-
grade material consisting of calcium ascorbate and 
calcium threonate. Inactive ingredients: citric acid, 
FD&C Yellow No. 6 Lake, flow agents, natural 
and artificial nonnutritive and nutritive sweetening 
agents, and natural and artificial flavors.

• PreCare® Prenatal is a prescription prenatal multi-
vitamin/mineral nutritional supplement. Each dye-
free, peach, film-coated caplet contains folic acid, 
USP 1 mg; vitamin B1 (thiamine mononitrate, USP) 
3 mg; vitamin B2 (riboflavin, USP) 3.4 mg; vitamin 
B3 (niacinamide) 20 mg; vitamin B6 (pyridoxine 
HCl, USP) 50 mg; vitamin B12 (cyanocobalamin) 
12 μg; vitamin C (as Ester-C®) 50 mg; vitamin D3 
(cholecalciferol) l6 μg; vitamin E (dl-tocopheryl 
acetate) 3.5 IU; calcium (as CalciPure™ calcium 
carbonate) 250 mg; copper (cupric oxide) 2 mg; iron 
(as MicroMask® ferrous fumarate) 40 mg; magne-
sium (magnesium oxide, USP) 50 mg; and zinc (zinc 
oxide, USP) 15 mg. Inactive ingredients: natural oils, 
natural wax, cellulose polymers, flow agents, and 
other ingredients. Dye free.

• PRECOSE® (acarbose tablets) is available as 25, 50, 
and 100 mg tablets for oral use. The inactive ingre-
dients are starch, microcrystalline cellulose, magne-
sium stearate, and colloidal silicon dioxide.

• PREFEST regimen provides for a single oral tab-
let to be taken once daily. The estrogenic compo-
nent of PREFEST is estradiol, USP. It is a white, 
crystalline solid. The progestational component of 
PREFEST is micronized norgestimate, a white pow-
der. Each tablet for oral administration contains 1.0 
mg estradiol alone or 1.0 mg estradiol and 0.09 mg of 

norgestimate, and the following inactive ingredients: 
croscarmellose sodium, microcrystalline cellulose, 
magnesium stearate, ferric oxide red, and lactose 
monohydrate.

• Prelief tablets: Each tablet contains 345 mg calcium 
glycerophosphate (65 mg of elemental calcium). The 
tablets also contain 0.25% magnesium stearate as 
a processing aid. Two tablets are equivalent to 690 
mg calcium glycerophosphate (130 mg of elemental 
calcium).

• Premarin® (conjugated estrogens tablets, USP) for 
oral administration contains a mixture of conju-
gated estrogens obtained exclusively from natural 
sources, occurring as the sodium salts of water-
soluble estrogen sulfates blended to represent the 
average composition of material derived from preg-
nant mares’ urine. It is a mixture of sodium estrone 
sulfate and sodium equilin sulfate. It contains as 
concomitant components, as sodium sulfate con-
jugates, 17α-dihydroequilenin, 17α-estradiol, and 
17β-dihydroequilenin. Tablets for oral administra-
tion are available in 0.3 mg, 0.45 mg, 0.625 mg, 0.9 
mg, and 1.25 mg strengths of conjugated estrogens. 
Premarin 0.3, 0.45, 0.625, 0.9, and 1.25 mg tablets 
also contain the following inactive ingredients: cal-
cium phosphate tribasic, hydroxypropyl cellulose, 
microcrystalline cellulose, powdered cellulose, 
hypromellose, lactose monohydrate, magnesium 
stearate, polyethylene glycol, sucrose, and titanium 
dioxide. The 0.3 mg tablets also contain D&C Yellow 
No. 10 and FD&C Blue No. 2. The 0.45 mg tablets 
also contain FD&C Blue No. 2. The 0.625 mg tablets 
also contain FD&C Blue No. 2 and FD&C Red No. 
40. The 0.9 mg tablets also contain D&C Red No. 
30 and D&C Red No. 7. The 1.25 mg tablets also 
contain black iron oxide, D&C Yellow No. 10, and 
FD&C Yellow No. 6.

• PremCal is a combination calcium and vitamin D 
nutritional supplement that offers three different 
strengths of vitamin D3 per tablet—500 IU, 750 IU, 
and 1000 IU with 500 mg of elemental calcium as 
the carbonate. PremCal is indicated in those requir-
ing higher than the currently recommended doses 
of vitamin D, such as vitamin D deficiency, pre-
menstrual syndrome, osteoporosis, osteomalacia, 
or malabsorption. Ingredients: PremCal tablets are 
supplied in three different strengths of vitamin D3 
(light, 500 IU; regular, 750 IU; extra strength,1000 
IU) with a constant amount of calcium 500 mg as 
calcium carbonate and 15 mg of magnesium oxide. 
Each tablet also contains hypromellose, croscarmel-
lose sodium, maltodextrin, povidone, stearic acid, 
magnesium stearate, triacetin, polyethylene glycol, 
and silicon dioxide. Free of sugar, soy, wheat, gluten, 
corn, shellfish, and artificial colors.

• Premesis®. Each blue tablet contains vitamin 
B6 (as pyridoxine HCl), 75 mg; vitamin B12 
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(cyanocobalamin), 12 μg; folic acid, USP, 1 mg; and 
calcium (as calcium carbonate), 200 mg. Inactive 
ingredients: natural waxes, cellulose polymers, 
FD&C Blue No. 1 Aluminum Lake, D&C Yellow 
No. 10 Aluminum Lake, flow agents, and other 
ingredients.

• PREMPRO™ 0.3 mg/1.5 mg therapy consists of a 
single tablet containing 0.3 mg of the conjugated 
estrogens (CE) found in PremarinO tablets and 1.5 
mg of medroxyprogesterone acetate (MPA) for oral 
administration. PREMPRO 0.45 mg/1.5 mg ther-
apy consists of a single tablet containing 0.45 mg 
of the CE found in Premarin tablets and 1.5 mg of 
medroxyprogesterone acetate for oral administra-
tion. PREMPRO 0.625 mg/2.5 mg therapy consists 
of a single tablet containing 0.625 mg of the CE 
found in Premarin tablets and 2.5 mg of MPA for 
oral administration. PREMPRO 0.625 mg/5 mg ther-
apy consists of a single tablet containing 0.625 mg of 
the CE found in Premarin tablets and 5 mg of MPA 
for oral administration. PREMPHASE® therapy 
consists of two separate tablets, a maroon Premarin 
tablet containing 0.625 mg of CE that is taken orally 
on days 1 through 14 and a light blue tablet contain-
ing 0.625 mg of the CE found in Premarin tablets 
and 5 mg of MPA that is taken orally on days 15 
through 28. Premarin (conjugated estrogens tablets, 
USP) for oral administration contains a mixture 
obtained exclusively from natural sources, occurring 
as the sodium salts of water-soluble estrogen sul-
fates blended to represent the average composition of 
material derived from pregnant mares’ urine. It is a 
mixture of sodium estrone sulfate and sodium equi-
lin sulfate. It contains as concomitant components, as 
sodium sulfate conjugates, 17(α)-dihydroequilenin, 
17(α)-estradiol, and 17(β)-dihydroequilenin.

• PREVACID® NapraPAC™ 375 is a combination 
package containing NAPROSYN 375 mg tablets 
and PREVACID 15 mg capsules. PREVACID® 
NapraPAC™ 500 is a combination package contain-
ing NAPROSYN 500 mg tablets and PREVACID® 
15 mg capsules. NAPROSYN tablets contain 250, 
375, or 500 mg of naproxen (active ingredient) and 
croscarmellose sodium, iron oxides, povidone, 
and magnesium stearate (inactive ingredients). 
PREVACID® capsules contain enteric-coated gran-
ules consisting of lansoprazole (15 mg) (active ingre-
dient) and hydroxypropyl cellulose, low-substituted 
hydroxypropyl cellulose, colloidal silicon dioxide, 
magnesium carbonate, methacrylic acid copolymer, 
starch, talc, sugar spheres, sucrose, polyethylene 
glycol, polysorbate 80, and titanium dioxide (inac-
tive ingredients). Components of the gelatin capsule 
include gelatin, titanium dioxide, D&C Red No. 28, 
FD&C Blue No. 1, FD&C Green No. 3, and FD&C 
Red No. 40 (inactive ingredients). PREVACID® 
I.V. The active ingredient in PREVACID® I.V. 

(lansoprazole) for injection is a substituted benzimid-
azole, 2-[[[ 3-met hyl-4 -(2,2 ,2-tr ifluo roeth oxy)- 2-pyr 
idyl]  methyl] sulfinyl] benzimidazole, a compound 
that inhibits gastric acid secretion. PREVACID® I.V. 
for injection contains 30 mg of the active ingredi-
ent lansoprazole, 60 mg mannitol,10 mg meglumine, 
and 3.45 mg sodium hydroxide and is supplied as a 
sterile, lyophilized powder for I.V. (intravenous) use. 
The solution of PREVACID® I.V. for injection has 
a pH of approximately 11 following the first recon-
stitution with sterile water for injection, USP, and 
approximately 10.2, 10.0, or 9.5 after further dilu-
tion with either 0.9% sodium chloride injection, USP,  
lactated Ringer’s injection, USP, or 5% dextrose 
injection, USP, respectively.

• PREVACID® for delayed-release orally disintegrat-
ing tablets contain the active ingredient, lansopra-
zole, in the form of enteric-coated microgranules. 
The tablets are available in 15 mg and 30 mg dosage 
strengths. Each tablet contains lansoprazole and the 
following inactive ingredients: lactose monohydrate, 
microcrystalline cellulose, magnesium carbonate, 
hydroxypropyl cellulose, hypromellose, titanium 
dioxide, talc, mannitol, methacrylic acid, polyac-
rylate, polyethylene glycol, glyceryl monostearate, 
polysorbate 80, triethyl citrate, ferric oxide, citric 
acid, crospovidone, aspartame, artificial strawberry 
flavor, and magnesium stearate.

• ProAmatine® (midodrine hydrochloride) tablets. 
Dosage form: 2.5, 5, and 10 mg tablets for oral 
administration. Active ingredient: midodrine hydro-
chloride, 2.5, 5, and 10 mg. Inactive ingredients: 
colloidal silicon dioxide NF, cornstarch NF, FD&C 
Blue No. 2 Lake (10 mg tablets), FD&C Yellow No. 
6 Lake (5 mg tablet), magnesium stearate NF, micro-
crystalline cellulose NF, and talc USP.

• Proflavanol 90 tablets contain the following: vitamin 
C (Poly C, a blend of calcium, zinc, potassium, and 
magnesium ascorbates), 300 mg; grape seed extract, 
90 mg; and ascorbyl palmitate, 12 mg.

• ProSom (estazolam) tablets are scored and contain 
either 1 or 2 mg of estazolam. Inactive ingredients: 
colloidal silicon dioxide, lactose, povidone, stearic 
acid, and sodium starch glycolate. In addition, the 2 
mg tablets contain FD&C Red No. 40.

• PROTONIX® (pantoprazole sodium) delayed-
release tablets are supplied as delayed-release 
tablets for oral administration, available in two 
strengths. Each delayed-release tablet contains 
45.1 or 22.6 mg of pantoprazole sodium sesqui-
hydrate (equivalent to 40 or 20 mg pantoprazole, 
respectively) with the following inactive ingredi-
ents: calcium stearate, crospovidone, hypromellose, 
iron oxide, mannitol, methacrylic acid copolymer, 
polysorbate 80, povidone, propylene glycol, sodium 
carbonate, sodium lauryl sulfate, titanium dioxide, 
and triethyl citrate.
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• PROVIGIL (modafinil) tablets contain 100 or 200 
mg of modafinil and the following inactive ingredi-
ents: lactose, microcrystalline cellulose, pregelati-
nized starch, croscarmellose sodium, povidone, and 
magnesium stearate.

• Prozac® (fluoxetine hydrochloride) contains fluox-
etine hydrochloride equivalent to 10 mg (32.3 µmol), 
20 mg (64.7 µmol), or 40 mg (129.3 µmol) of fluox-
etine. The Pulvules also contain starch, gelatin, sili-
cone, titanium dioxide, iron oxide, and other inactive 
ingredients. The 10 and 20 mg Pulvules also contain 
FD&C Blue No. 1, and the 40 mg Pulvule also con-
tains FD&C Blue No. 1 and FD&C Yellow No. 6. 
Each tablet contains fluoxetine hydrochloride equiv-
alent to 10 mg (32.3 µmol) of fluoxetine. The tablets 
also contain microcrystalline cellulose, magnesium 
stearate, crospovidone, hypromellose, titanium diox-
ide, polyethylene glycol, and yellow iron oxide. In 
addition to these ingredients, the 10 mg tablet con-
tains FD&C Blue No. 1 Aluminum Lake and poly-
sorbate 80.

• PURINETHOL (mercaptopurine) tablets contain 50 
mg of mercaptopurine and the inactive ingredients 
corn and potato starch, lactose, magnesium stearate, 
and stearic acid.

• Ranexa™ (ranolazine) film-coated, extended-release 
tablets contain 500 mg of ranolazine. Inactive ingre-
dients of the 500 mg tablet include carnauba wax, 
hypromellose, magnesium stearate, methacrylic acid 
copolymer (Type C), microcrystalline cellulose, 
polyethylene glycol, polysorbate 80, sodium hydrox-
ide, titanium dioxide, and FD&C Yellow No. 6 Lake.

• Rapamune® (sirolimus) is available as a white, trian-
gular-shaped tablet containing 1 mg sirolimus and as 
a yellow to beige triangular-shaped tablet containing 
2 mg sirolimus, ascorbyl palmitate, and polysorbate 
80. The inactive ingredients in Rapamune® tablets 
include sucrose, lactose, polyethylene glycol 8000, 
calcium sulfate, microcrystalline cellulose, pharma-
ceutical glaze, talc, titanium dioxide, magnesium 
stearate, povidone, poloxamer 188, polyethylene gly-
col 20,000, glyceryl monooleate, carnauba wax, and 
other ingredients. The 2 mg dosage strength also con-
tains iron oxide yellow 10 and iron oxide brown 70.

• RELAFEN (nabumetone) oval-shaped, film-coated 
tablets contain 500 or 750 mg of nabumetone. 
Inactive ingredients consist of hypromellose, micro-
crystalline cellulose, polyethylene glycol, poly-
sorbate 80, sodium lauryl sulfate, sodium starch 
glycolate, and titanium dioxide. The 750 mg tablets 
also contain iron oxides.

• RELPAX® (eletriptan) tablets for oral administration 
contains 24.2 or 48.5 mg of eletriptan hydrobromide, 
equivalent to 20 or 40 mg of eletriptan, respectively. 
Each tablet also contains the inactive ingredients 
microcrystalline cellulose NF, lactose NF, cros-
carmellose sodium NF, magnesium stearate NF, 

titanium dioxide USP, hypromellose, triacetin USP, 
and FD&C Yellow No. 6 Aluminum Lake.

• REQUIP (ropinirole hydrochloride) film-coated 
TILTAB® tablet with beveled edges contains rop-
inirole hydrochloride equivalent to ropinirole 0.25, 
0.5, 1, 2, 3, 4, or 5 mg. Inactive ingredients consist 
of croscarmellose sodium, hydrous lactose, magne-
sium stearate, microcrystalline cellulose, and one or 
more of the following: carmine, FD&C Blue No. 2 
Aluminum Lake, FD&C Yellow No. 6 Aluminum 
Lake, hypromellose, iron oxides, polyethylene gly-
col, polysorbate 80, and titanium dioxide.

• RESCRIPTOR tablets contain delavirdine mesyl-
ate. Each RESCRIPTOR tablet, for oral administra-
tion, contains 100 or 200 mg of delavirdine mesylate 
(henceforth referred to as delavirdine). Inactive 
ingredients consist of lactose, microcrystalline cel-
lulose, croscarmellose sodium, magnesium stea-
rate, colloidal silicon dioxide, and carnauba wax. In 
addition, the 100 mg tablet contains Opadry® White 
YS-1-7000-E, and the 200 mg tablet contains hypro-
mellose, Opadry® White YS-1-18202-A, and phar-
maceutical ink black.

• RETROVIR (zidovudine) film-coated tablets contain 
300 mg of zidovudine and the inactive ingredients 
hypromellose, magnesium stearate, microcrystalline 
cellulose, polyethylene glycol, sodium starch glyco-
late, and titanium dioxide.

• REVATIO™ is the citrate salt of sildenafil. 
REVATIO™ (sildenafil citrate) is formulated as 
white, film-coated round tablets equivalent to 20 mg 
of sildenafil for oral administration. In addition to 
the active ingredient, sildenafil citrate, each tablet 
contains the following inactive ingredients: micro-
crystalline cellulose, anhydrous dibasic calcium 
phosphate, croscarmellose sodium, magnesium stea-
rate, hypromellose, titanium dioxide, lactose mono-
hydrate, and triacetin.

• RILUTEK® (riluzole) is a member of the benzothia-
zole class. RILUTEK is available as a capsule-shaped, 
white, film-coated tablet for oral administration con-
taining 50 mg of riluzole. Each tablet is engraved 
with “RPR 202” on one side. Inactive ingredients 
(core): anhydrous dibasic calcium phosphate, USP; 
microcrystalline cellulose, NF; anhydrous colloidal 
silica, NF; magnesium stearate, NF; croscarmel-
lose sodium, NF. Inactive ingredients (film coating): 
hypromellose, USP; polyethylene glycol 6000; tita-
nium dioxide, USP.

• Ritalin-SR®: Ritalin hydrochloride, methylphenidate 
hydrochloride USP, is available as tablets of 5, 10, 
and 20 mg for oral administration; Ritalin-SR® is 
available as sustained-release tablets of 20 mg for 
oral administration. Inactive ingredients (Ritalin 
tablets): D&C Yellow No. 10 (5 and 20 mg tablets), 
FD&C Green No. 3 (10 mg tablets), lactose, mag-
nesium stearate, polyethylene glycol, starch (5 and 
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10 mg tablets), sucrose, talc, and tragacanth (20 mg 
tablets). Inactive ingredients (Ritalin-SR® tablets): 
cellulose compounds, cetostearyl alcohol, lactose, 
magnesium stearate, mineral oil, povidone, titanium 
dioxide, and zein.

• ROZEREM™ (ramelteon) tablets include the fol-
lowing inactive ingredients: lactose monohydrate, 
starch, hydroxypropyl cellulose, magnesium stearate, 
hypromellose, copovidone, titanium dioxide, yellow 
ferric oxide, polyethylene glycol 8000, and ink con-
taining shellac and synthetic iron oxide black.

• Seasonale® (levonorgestrel/ethinyl estradiol tablets) 
is an extended-cycle oral contraceptive consisting 
of 84 pink active tablets each containing 0.15 mg of 
levonorgestrel, a synthetic progestogen, and 0.03 mg 
of ethinyl estradiol as well as 7 white inert tablets 
(without hormones). Each pink active tablet contains 
the following inactive ingredients: anhydrous lactose 
NF, FD&C Blue No. 1, FD&C Red No. 40, hydroxy-
propyl methylcellulose USP, microcrystalline cellu-
lose NF, polyethylene glycol NF, magnesium stearate 
NF, polysorbate 80 NF, and titanium dioxide USP. 
Each white inert tablet contains the following inac-
tive ingredients: anhydrous lactose NF, hydroxypro-
pyl methylcellulose USP, microcrystalline cellulose 
NF, and magnesium stearate NF.

• Sedapap® butalbital and acetaminophen is sup-
plied in tablet form for oral administration. Each 
Sedapap® tablet contains butalbital (50 mg) and 
acetaminophen (650 mg). In addition, each tablet 
contains the following inactive ingredients: colloidal 
silicon dioxide, croscarmellose sodium, crospovi-
done, microcrystalline cellulose, povidone, pregela-
tinized starch, and stearic acid.

• SENOKOT tablets: Each tablet contains 8.6 mg of 
sennosides. Active ingredient: standardized senna 
concentrate. Inactive ingredients: croscarmellose 
sodium, dicalcium phosphate, hypromellose, magne-
sium stearate, microcrystalline cellulose, and min-
eral oil. SENOKOT-S tablets: Each tablet contains 
8.6 mg sennosides and 50 mg of docusate sodium. 
Active ingredients: docusate sodium and standard-
ized senna concentrate. Inactive ingredients: car-
nauba wax, colloidal silicon dioxide, croscarmellose 
sodium, dicalcium phosphate, D&C Yellow No. 10, 
FD&C Yellow No. 6, hypromellose, magnesium 
stearate, microcrystalline cellulose, PEG 8000, 
sodium benzoate, stearic acid, and titanium dioxide.

• Sensipar™ (cinacalcet hydrochloride) tablets are 
formulated as light green, film-coated, oval-shaped 
tablets for oral administration in strengths of 30, 
60, and 90 mg of cinacalcet HCl as the free base 
equivalent (33, 66, and 99 mg as the hydrochloride 
salt, respectively). Sensipar™ tablets are composed 
of the active ingredient and the following inactive 
ingredients: pregelatinized starch, microcrystalline 
cellulose, povidone, crospovidone, colloidal silicon 

dioxide, and magnesium stearate. Tablets are coated 
with color (Opadry® II green) and clear film coat 
(Opadry® clear), carnauba wax, and Opacode® black 
ink.

• SEROQUEL (quetiapine fumarate) is supplied for 
oral administration as 25 mg (round, peach), 50 
mg (round, white), 100 mg (round, yellow), 200 mg 
(round, white), 300 mg (capsule-shaped, white), and 
400 mg (capsule-shaped, yellow) tablets. Inactive 
ingredients are povidone, dibasic dicalcium phos-
phate dihydrate, microcrystalline cellulose, sodium 
starch glycolate, lactose monohydrate, magnesium 
stearate, hypromellose, polyethylene glycol, and tita-
nium dioxide. The 25 mg tablets contain red ferric 
oxide and yellow ferric oxide, and the 100 mg tablets 
contain only yellow ferric oxide.

• SPECTRACEF® tablets contain cefditoren pivoxil. 
The tablets contain 200 mg of cefditoren as cefdi-
toren pivoxil and the following inactive ingredients: 
croscarmellose sodium, d-mannitol, hydroxypro-
pyl cellulose, hypromellose, magnesium stearate, 
sodium caseinate (a milk protein), and sodium tri-
polyphosphate. The tablet coating contains carnauba 
wax, hypromellose, polyethylene glycol, and tita-
nium dioxide. Tablets are printed with ink contain-
ing D&C Red No. 27, FD&C Blue No. 1, propylene 
glycol, and shellac.

• Stalevo® (carbidopa, levodopa, and entacapone) is a 
combination of carbidopa, levodopa, and entacapone. 
Stalevo® (carbidopa, levodopa, and entacapone) is 
supplied as tablets in three strengths: Stalevo® 50, 
containing 12.5 mg of carbidopa, 50 mg of levodopa, 
and 200 mg of entacapone; Stalevo® 100, containing 
25 mg of carbidopa, 100 mg of levodopa, and 200 
mg of entacapone; and Stalevo® 150, containing 37.5 
mg of carbidopa, 150 mg of levodopa, and 200 mg of 
entacapone. The inactive ingredients of the Stalevo® 
tablet are cornstarch, croscarmellose sodium, glyc-
erol 85%, hypromellose, magnesium stearate, man-
nitol, polysorbate 80, povidone, sucrose, red iron 
oxide, titanium dioxide, and yellow iron oxide.

• Starlix® (nateglinide) biconvex tablets contain 60 
mg or 120 mg of nateglinide for oral administration. 
Inactive ingredients: colloidal silicon dioxide, cros-
carmellose sodium, hydroxypropyl methylcellulose, 
iron oxides (red or yellow), lactose monohydrate, 
magnesium stearate, microcrystalline cellulose, 
polyethylene glycol, povidone, talc, and titanium 
dioxide.

• Striant® is a white- to off-white-colored, mono-
convex, tablet-like, mucoadhesive buccal system. 
Striant® adheres to the gum tissue above the inci-
sors, with the flat surface facing the cheek mucosa. 
The active ingredient in Striant® is testosterone. 
Each buccal system contains 30 mg of testosterone. 
Other pharmacologically inactive ingredients in 
Striant® are anhydrous lactose NF, carbomer 934P, 
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hypromellose USP, magnesium stearate NF, lactose 
monohydrate NF, polycarbophil USP, colloidal sili-
con dioxide NF, starch NF, and talc USP.

• SULAR® (nisoldipine) is an extended-release tablet 
dosage form of the dihydropyridine calcium chan-
nel blocker nisoldipine. SULAR tablets consist of an 
external coat and an internal core. Both coat and core 
contain nisoldipine, the coat as a slow-release for-
mulation and the core as a fast-release formulation. 
SULAR tablets contain either 10, 20, 30, or 40 mg of 
nisoldipine for once-a-day oral administration. Inert 
ingredients in the formulation are hydroxypropyl 
cellulose, lactose, cornstarch, crospovidone, micro-
crystalline cellulose, sodium lauryl sulfate, povi-
done, and magnesium stearate. The inert ingredients 
in the film coating are hypromellose, polyethylene 
glycol, ferric oxide, and titanium dioxide.

• SYNTHROID® (levothyroxine sodium tablets, USP). 
Inactive ingredients: acacia, confectioner’s sugar (con-
tains cornstarch), lactose monohydrate, magnesium 
stearate, povidone, and talc. The following are the 
color additives by tablet strength: 25, FD&C Yellow 
No. 6 Aluminum Lake; 50, none; 75, FD&C Red No. 
40 Aluminum Lake and FD&C Blue No. 2 Aluminum 
Lake; 88, FD&C Blue No. 1 Aluminum Lake, FD&C 
Yellow No. 6 Aluminum Lake, and D&C Yellow 
No. 10 Aluminum Lake; 100, D&C Yellow No. 10 
Aluminum Lake and FD&C Yellow No. 6 Aluminum 
Lake; 112, D&C Red No. 27 and 30 Aluminum Lake; 
125, FD&C Yellow No. 6 Aluminum Lake, FD&C 
Red No. 40 Aluminum Lake, and FD&C Blue No. 1 
Aluminum Lake; 137, FD&C Blue No. 1 Aluminum 
Lake; 150, FD&C Blue No. 2 Aluminum Lake; 175, 
FD&C Blue No. 1 Aluminum Lake and D&C Red 
No. 27 and 30 Aluminum Lake; 200, FD&C Red 
No. 40 Aluminum Lake; 300, D&C Yellow No. 10 
Aluminum Lake, FD&C Yellow No. 6 Aluminum 
Lake, and FD&C Blue No. 1 Aluminum Lake.

• TABLOID scored tablets contain 40 mg of thiogua-
nine and the inactive ingredients gum acacia, lactose, 
magnesium stearate, potato starch, and stearic acid.

• TAGAMET (cimetidine) film-coated tablets contain 
cimetidine as follows: 300 mg—round, debossed 
with the product name TAGAMET, SB and 300; 400 
mg—oval TILTAB® tablets, debossed with the prod-
uct name TAGAMET, SB and 400. Inactive ingredi-
ents consist of cellulose, D&C Yellow No. 10, FD&C 
Blue No. 2, FD&C Red No. 40, FD&C Yellow No. 
6, hypromellose, iron oxides, magnesium stearate, 
povidone, propylene glycol, sodium lauryl sulfate, 
sodium starch glycolate, starch, titanium dioxide, 
and trace amounts of other inactive ingredients.

• TAMBOCOR™ (flecainide acetate) is available in 
tablets of 50, 100 or 150 mg for oral administration. 
Flecainide acetate is a white crystalline substance 
with a pKa of 9.3. It has an aqueous solubility of 48.4 
mg/mL at 37°C. TAMBOCOR tablets also contain 

croscarmellose sodium, hydrogenated vegetable oil, 
magnesium stearate, microcrystalline cellulose, and 
starch.

• TARCEVA (erlotinib) is a human epidermal growth 
factor receptor type 1/epidermal growth factor 
receptor (HER1/EGFR) tyrosine kinase inhibitor. 
TARCEVA tablets are available in three dosage 
strengths containing erlotinib hydrochloride (27.3, 
109.3, and 163.9 mg) equivalent to 25, 100, and 150 
mg erlotinib and the following inactive ingredients: 
lactose monohydrate, hypromellose, hydroxypropyl 
cellulose, magnesium stearate, microcrystalline cel-
lulose, sodium starch glycolate, sodium lauryl sul-
fate, and titanium dioxide. The tablets also contain 
trace amounts of color additives, including FD&C 
Yellow No. 6 (25 mg only) for product identification.

• TARKA® (trandolapril/verapamil hydrochloride 
ER). The tablet strengths are trandolapril 2 mg/vera-
pamil hydrochloride ER 180 mg, trandolapril 1 mg/
verapamil hydrochloride ER 240 mg, trandolapril 2 
mg/verapamil hydrochloride ER 240 mg, and tran-
dolapril 4 mg/verapamil hydrochloride ER 240 mg. 
The tablets also contain the following ingredients: 
cornstarch, dioctyl sodium sulfosuccinate, ethanol, 
hydroxypropyl cellulose, hypromellose, lactose, 
magnesium stearate, microcrystalline cellulose, 
polyethylene glycol, povidone, purified water, silicon 
dioxide, sodium alginate, sodium stearyl fumarate, 
synthetic iron oxides, talc, and titanium dioxide.

• TASMAR® is available as tablets containing 100 or 
200 mg tolcapone. Inactive ingredients (core): lac-
tose monohydrate, microcrystalline cellulose, diba-
sic calcium phosphate anhydrous, povidone K-30, 
sodium starch glycolate, talc, and magnesium stea-
rate. Inactive ingredients (film coating): hydroxy-
propyl methylcellulose, titanium dioxide, talc, 
ethylcellulose, triacetin, and sodium lauryl sulfate, 
with the following dye systems: 100 mg of yellow 
and red iron oxide and 200 mg of red iron oxide.

• Tegretol, carbamazepine USP, is available for oral 
administration as chewable tablets of 100 mg, tab-
lets of 200 mg, and XR tablets of 100, 200, and 400 
mg, and as a suspension of 100 mg/5 mL (teaspoon). 
Inactive ingredients (tablets): colloidal silicon diox-
ide, D&C Red No. 30 Aluminum Lake (chewable 
tablets only), FD&C Red No. 40 (200 mg tablets 
only), flavoring (chewable tablets only), gelatin, glyc-
erin, magnesium stearate, and sodium starch glyco-
late (chewable tablets only), and starch, stearic acid, 
and sucrose (chewable tablets only). Inactive ingre-
dients (suspension): citric acid, FD&C Yellow No. 
6, flavoring, polymer, potassium sorbate, propylene 
glycol, purified water, sorbitol, sucrose, and xanthan 
gum. Tegretol-XR tablets: cellulose compounds, 
dextrates, iron oxides, magnesium stearate, manni-
tol, polyethylene glycol, sodium lauryl sulfate, and 
titanium dioxide (200 mg tablets only).
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• TENORMIN® (atenolol) is available as 25, 50, and 
100 mg tablets for oral administration. Inactive 
ingredients: magnesium stearate, microcrystalline 
cellulose, povidone, and sodium starch glycolate.

• Thioridazine hydrochloride is available as tablets 
for oral administration containing 10, 25, 50, or 100 
mg. Each tablet for oral administration contains 
the following inactive ingredients: colloidal silicon 
dioxide, croscarmellose sodium, hydroxypropyl cel-
lulose, hypromellose, magnesium stearate, micro-
crystalline cellulose, polyethylene glycol, sodium 
lauryl sulfate, titanium dioxide, and FD&C Yellow 
No. 6 Aluminum Lake.

• Thyrolar tablets (Liotrix tablets, USP) contain triio-
dothyronine (T3 liothyronine) sodium and tetraiodo-
thyronine (T4 levothyroxine) sodium. The inactive 
ingredients are calcium phosphate, colloidal silicon 
dioxide, cornstarch, lactose, and magnesium stea-
rate. The tablets also contain the following dyes: 
Thyrolar 1/4—FD&C Blue No. 1 and FD&C Red 
No. 40; Thyrolar 1/2—FD&C Red No. 40 and D&C 
Yellow No. 10; Thyrolar 1—FD&C Red No. 40; 
Thyrolar 2—FD&C Blue No. 1, FD&C Red No. 40, 
and D&C Yellow No. 10; Thyrolar 3—FD&C Red 
No. 40 and D&C Yellow No. 10. Thyrolar tablets 
(Liotrix tablets, USP) are available in five potencies 
coded as follows: 3.1 μg/12.5 μg, 6.25 μg/25 μg, 12.5 
μg/50 μg, 25 μg/100 μg, and 37.5 μg/150 μg.

• Tinidazole is a synthetic antiprotozoal agent. 
Tindamax pink film-coated oral tablets contain 500 
or 250 mg of tinidazole. Inactive ingredients include 
croscarmellose sodium, FD&C Red No. 40 Lake, 
FD&C Yellow No. 6 Lake, hypromellose, magne-
sium stearate, microcrystalline cellulose, polydex-
trose, polyethylene glycol, pregelatinized cornstarch, 
titanium dioxide, and triacetin.

• TRACLEER® (bosentan) is available as 62.5 and 125 
mg film-coated tablets for oral administration and 
contains the following excipients: cornstarch, prege-
latinized starch, sodium starch glycolate, povidone, 
glyceryl behenate, magnesium stearate, hydroxypro-
pyl methylcellulose, triacetin, talc, titanium dioxide, 
iron oxide yellow, iron oxide red, and ethylcellulose. 
Each TRACLEER® 62.5 mg tablet contains 64.541 
mg of bosentan, equivalent to 62.5 mg of anhydrous 
bosentan. Each TRACLEER® 125 mg tablet con-
tains 129.082 mg of bosentan, equivalent to 125 mg 
of anhydrous bosentan.

• TRANXENE T-TAB® tablets contain either 
3.75, 7.5, or 15 mg of clorazepate dipotassium 
for oral administration. TRANXENE-SD and 
TRANXENE-SD Half Strength tablets contain 22.5 
and 11.25 mg of clorazepate dipotassium, respec-
tively. TRANXENE-SD and TRANXENE-SD 
Half Strength tablets gradually release clorazepate 
and are designed for once-a-day administration in 
patients already stabilized on TRANXENE T-TAB® 

tablets. Inactive ingredients for TRANXENE 
T-TAB® tablets: colloidal silicon dioxide, FD&C 
Blue No. 2 (3.75 mg only), FD&C Yellow No. 6 (7.5 
mg only), FD&C Red No. 3 (15 mg only), magne-
sium oxide, magnesium stearate, microcrystalline 
cellulose, potassium carbonate, potassium chloride, 
and talc. Inactive ingredients for TRANXENE-SD 
and TRANXENE-SD Half Strength tablets: castor 
oil wax, FD&C Blue No. 2 (SD Half Strength, 11.25 
mg only), iron oxide (SD, 22.5 mg only), lactose, 
magnesium oxide, magnesium stearate, potassium 
carbonate, potassium chloride, and talc.

• TRECATOR TABLET. Ethionamide tablets contain 
250 mg of ethionamide. The inactive ingredients 
present are croscarmellose sodium, FD&C Yellow 
No. 6, magnesium stearate, microcrystalline cellu-
lose, polyethylene glycol, polyvinyl alcohol, povi-
done, silicon dioxide, talc, and titanium dioxide.

• Triamterene capsules for oral use, with opaque red 
cap and body, contain triamterene, 50 or 100 mg, and 
are imprinted with the product name DYRENIUM, 
strength (50 or 100) and WPC 002 (for the 50 mg 
strength) and WPC 003 (for the 100 mg strength). 
Inactive ingredients consist of D&C Red No. 33, 
FD&C Yellow No. 6, gelatin NF, lactose NF, magne-
sium stearate NF, sodium lauryl sulfate NF, titanium 
dioxide USP, and silicon dioxide NF.

• TRICOR (fenofibrate tablets) is available as tablets 
for oral administration. Each tablet contains 48 or 
145 mg of fenofibrate. Inactive ingredients: each 
tablet contains hypromellose 2910 (3 cps), docu-
sate sodium, sucrose, sodium lauryl sulfate, lactose 
monohydrate, silicified microcrystalline cellulose, 
crospovidone, and magnesium stearate. In addition, 
individual tablets contain the following ingredients: 
48 mg tablets—polyvinyl alcohol, titanium dioxide, 
talc, soybean lecithin, xanthan gum, D&C Yellow 
No. 10 Aluminum Lake, FD&C Yellow No. 6/sunset 
yellow FCF Aluminum Lake, and FD&C Blue No. 2/ 
indigo carmine Aluminum Lake; 145 mg tablets—
polyvinyl alcohol, titanium dioxide, talc, soybean 
lecithin, and xanthan gum.

• TRIGLIDE™ (fenofibrate) tablets contain 50 or 
160 mg of fenofibrate. Inactive ingredients: each 
tablet also contains crospovidone, lactose monohy-
drate, mannitol, maltodextrin, carboxymethylcellu-
lose sodium, egg lecithin, croscarmellose sodium, 
sodium lauryl sulfate, colloidal silicon dioxide, mag-
nesium stearate, and monobasic sodium phosphate.

• Trileptal® (oxcarbazepine) is available as 150, 300, 
and 600 mg film-coated tablets for oral administra-
tion. Trileptal film-coated tablets contain the follow-
ing inactive ingredients: colloidal silicon dioxide, 
crospovidone, hydroxypropyl methylcellulose, mag-
nesium stearate, microcrystalline cellulose, poly-
ethylene glycol, talc, titanium dioxide, and yellow  
iron oxide.



525Composition of Proprietary Products Approved in the United States 

• Triphasil cycle of 28 tablets consists of three differ-
ent drug phases as follows: Phase 1 composed of 6 
brown tablets, each containing 0.050 mg of levonorg-
estrel (d(−)-13 β-eth yl-17 -α-et hinyl -17-β -hydr oxygo 
n-4-e n-3-o ne), a totally synthetic progestogen, and 
0.030 mg of ethinyl estradiol (19 nor-1 7(α)- pregn a-1,3 
,5(10 )-tri en-20 -yne- 3,17- diol) ; phase 2 composed of 
5 white tablets, each containing 0.075 mg levonorg-
estrel and 0.040 mg ethinyl estradiol; and phase 3 
composed of 10 light yellow tablets, each containing 
0.125 mg levonorgestrel and 0.030 mg ethinyl estra-
diol; then followed by 7 light green inert tablets. The 
inactive ingredients present are cellulose, FD&C 
Blue No. 1, iron oxides, lactose, magnesium stearate, 
polacrilin potassium, polyethylene glycol, titanium 
dioxide, and hydroxypropyl methylcellulose.

• ULTRAM® ER (tramadol hydrochloride) tablets 
contain 100, 200, or 300 mg of tramadol HCl in an 
extended-release formulation. The tablets are white 
in color and contain the inactive ingredients ethyl-
cellulose, dibutyl sebacate, polyvinyl pyrrolidone, 
sodium stearyl fumarate, colloidal silicon dioxide, 
and polyvinyl alcohol.

• ULTRAM® ODT (tramadol hydrochloride) orally 
disintegrating tablets is supplied as orally disinte-
grating tablets containing 50 mg of tramadol hydro-
chloride for oral administration. The tablets are 
white in color and contain the inactive ingredients 
aspartame, copovidone, crospovidone, ethylcellu-
lose, magnesium stearate, mannitol, mint flavor, and 
silicon dioxide.

• Uniphyl® (theophylline, anhydrous) tablets in a 
controlled-release system allow a 24 hour dos-
ing interval. Each controlled-release tablet for oral 
administration contains 400 or 600 mg of anhydrous 
theophylline. Inactive ingredients: cetostearyl alco-
hol, hydroxyethyl cellulose, magnesium stearate, 
povidone, and talc.

• Uniretic® (moexipril hydrochloride/hydrochlorothi-
azide) is a combination of an angiotensin-converting 
enzyme (ACE) inhibitor, moexipril hydrochloride, 
and a diuretic, hydrochlorothiazide. Uniretic® is 
available for oral administration in three tablet 
strengths. The inactive ingredients in all strengths 
are lactose, magnesium oxide, crospovidone, mag-
nesium stearate, and gelatin. The film coating in all 
strengths contains hydroxypropyl cellulose, hypro-
mellose, polyethylene glycol 6000, magnesium 
stearate, and titanium dioxide. In addition, the film 
coating for Uniretic® 7.5 mg/12.5 mg and Uniretic® 
15 mg/25 mg contains ferric oxide.

• Univasc® (moexipril hydrochloride) is supplied as 
scored, coated tablets containing 7.5 and 15 mg 
of moexipril hydrochloride for oral administra-
tion. In addition to the active ingredient, moexipril 
hydrochloride, the tablet core contains the follow-
ing inactive ingredients: lactose, magnesium oxide, 

crospovidone, magnesium stearate, and gelatin. 
The film coating contains hydroxypropyl cellulose, 
hypromellose, polyethylene glycol 6000, magnesium 
stearate, titanium dioxide, and ferric oxide.

• Urocit®-K is a citrate salt of potassium. Urocit®-K 
is supplied as wax matrix tablets containing 5 mEq 
(540 mg) and 10 mEq (1080 mg) of potassium citrate 
each, for oral administration.

• UROQID-Acid® No. 2 tablet contains methenamine 
mandelate (500 mg) and sodium acid phosphate, 
monohydrate (500 mg). Inactive ingredients: calcium 
phosphate, hydroxypropyl methylcellulose, magne-
sium stearate, microcrystalline cellulose, povidone, 
sodium starch glycolate, starch, sugar, syloid, and talc.

• VAGIFEM® (estradiol vaginal tablets) are small, 
white, film-coated tablets containing 25.8 µg of 
estradiol hemihydrate, equivalent to 25 µg of estra-
diol. Each tablet contains the following inactive 
ingredients: hypromellose, lactose monohydrate, 
maize starch, and magnesium stearate. The film 
coating contains hypromellose and polyethylene gly-
col. Each white tablet is 6 mm in diameter and is 
placed in a disposable applicator. Each tablet-filled 
applicator is packaged separately in a blister pack. 
17(β)-estradiol hemihydrate is a white, almost white, 
or colorless crystalline solid, chemically described 
as estra-1,3,5(10)-triene-3,17,diol.

• VESIcare (solifenacin succinate) tablets contain 5 or 
10 mg of solifenacin succinate and are formulated 
for oral administration. In addition to the active 
ingredient solifenacin succinate, each VESIcare tab-
let also contains the following inert ingredients: lac-
tose monohydrate, cornstarch, hypromellose 2910, 
magnesium stearate, talc, polyethylene glycol 8000, 
and titanium dioxide with yellow ferric oxide (5 mg 
VESIcare tablet) or red ferric oxide (10 mg VESIcare 
tablet).

• VFEND tablets contain 50 or 200 mg of voricon-
azole. The inactive ingredients include lactose 
monohydrate, pregelatinized starch, croscarmellose 
sodium, povidone, magnesium stearate, and a coat-
ing containing hypromellose, titanium dioxide, lac-
tose monohydrate, and triacetin.

• VIAGRA®, an oral tablet, is the citrate salt of silde-
nafil. VIAGRA® (sildenafil citrate) is formulated as 
blue, film-coated, rounded-diamond-shaped tablets 
equivalent to 25, 50, and 100 mg of sildenafil for oral 
administration. In addition to the active ingredient, 
sildenafil citrate, each tablet contains the follow-
ing inactive ingredients: microcrystalline cellulose, 
anhydrous dibasic calcium phosphate, croscarmel-
lose sodium, magnesium stearate, hypromellose, 
titanium dioxide, lactose, triacetin, and FD & C Blue 
No. 2 Aluminum Lake.

• VICODIN HP (hydrocodone bitartrate and acet-
aminophen) is supplied in tablet form for oral 
administration. Each VICODIN HP tablet contains 
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hydrocodone bitartrate (10 mg) and acetaminophen 
(660 mg). In addition, each tablet contains the fol-
lowing inactive ingredients: colloidal silicon diox-
ide, croscarmellose sodium, magnesium stearate, 
microcrystalline cellulose, povidone, pregelatinized 
starch, and stearic acid. Meets USP Dissolution Test 
2. Each VICODIN ES tablet contains hydrocodone 
bitartrate (7.5 mg) and acetaminophen (750 mg). In 
addition, each tablet contains the following inactive 
ingredients: colloidal silicon dioxide, pregelatinized 
starch, magnesium stearate, croscarmellose sodium, 
povidone, and stearic acid. Meets USP Dissolution 
Test 2. Each VICODIN tablet contains hydrocodone 
bitartrate (5 mg) and acetaminophen (500 mg). In 
addition, each tablet contains the following inactive 
ingredients: colloidal silicon dioxide, starch, croscar-
mellose sodium, dibasic calcium phosphate, magne-
sium stearate, microcrystalline cellulose, povidone, 
and stearic acid. Meets USP Dissolution Test 2.

• VICOPROFEN® tablets contain hydrocodone bitar-
trate, USP (7.5 mg) and ibuprofen, USP (200 mg). 
Inactive ingredients in VICOPROFEN tablets 
include colloidal silicon dioxide, cornstarch, cros-
carmellose sodium, hypromellose, magnesium stea-
rate, microcrystalline cellulose, polyethylene glycol, 
polysorbate 80, and titanium dioxide.

• VIRACEPT (nelfinavir mesylate) tablets are avail-
able for oral administration as a light blue, capsule-
shaped tablet with a clear film coating in 250 mg 
strength (as nelfinavir free base) and as a white oval 
tablet with a clear film coating in 625 mg strength (as 
nelfinavir free base). Each tablet contains the follow-
ing common inactive ingredients: calcium silicate, 
crospovidone, magnesium stearate, hypromellose, 
and triacetin. In addition, the 250 mg tablet contains 
FD&C Blue No. 2 powder, and the 625 mg tablet 
contains colloidal silicon dioxide.

• Voltaren® (diclofenac sodium enteric-coated tablets). 
Voltaren is available as delayed-release (enteric-
coated) tablets of 25 mg (yellow), 50 mg (light brown), 
and 75 mg (light pink) for oral administration. The 
inactive ingredients in Voltaren include hydroxypro-
pyl methylcellulose, iron oxide, lactose, magnesium 
stearate, methacrylic acid copolymer, microcrys-
talline cellulose, polyethylene glycol, povidone, 
propylene glycol, sodium hydroxide, sodium starch 
glycolate, talc, titanium dioxide, D&C Yellow No. 
10 Aluminum Lake (25 mg tablet only), and FD&C 
Blue No. 1 Aluminum Lake (50 mg tablet only).

• Voltaren®-XR diclofenac sodium extended-release 
tablets are available as extended-release tablets of 
100 mg (light pink) for oral administration. The 
inactive ingredients in Voltaren-XR include cetyl 
alcohol, hydroxypropyl methylcellulose, iron oxide, 
magnesium stearate, polyethylene glycol, polysor-
bate, povidone, silicon dioxide, sucrose, talc, and 
titanium dioxide.

• VYTORIN contains ezetimibe. VYTORIN is avail-
able for oral use as tablets containing 10 mg of ezeti-
mibe, 10 mg of simvastatin (VYTORIN 10/10), 20 
mg of simvastatin (VYTORIN 10/20), 40 mg of 
simvastatin (VYTORIN 10/40), or 80 mg of simv-
astatin (VYTORIN 10/80). Each tablet contains the 
following inactive ingredients: butylated hydroxy-
anisole NF, citric acid monohydrate USP, croscar-
mellose sodium NF, hydroxypropyl methylcellulose 
USP, lactose monohydrate NF, magnesium stearate 
NF, microcrystalline cellulose NF, and propyl gal-
late NF.

• YASMIN provides an oral contraceptive regimen 
consisting of 21 active film-coated tablets each 
containing 3.0 mg of drospirenone and 0.030 mg 
of ethinyl estradiol and 7 inert film-coated tablets. 
The inactive ingredients are lactose monohydrate 
NF, cornstarch NF, modified starch NF, povidone 
25000 USP, magnesium stearate NF, hydroxypropyl 
methylcellulose USP, macrogol 6000 NF, talc USP, 
titanium dioxide USP, ferric oxide pigment, and yel-
low NF. The inert film-coated tablets contain lactose 
monohydrate NF, cornstarch NF, povidone 25000 
USP, magnesium stearate NF, hydroxypropyl meth-
ylcellulose USP, talc USP, and titanium dioxide USP.

• Zelnorm® (tegaserod maleate) tablets contain tega-
serod as the hydrogen maleate salt. Each 1.385 mg 
of tegaserod as the maleate is equivalent to 1 mg of 
tegaserod. Zelnorm is available for oral use in the 
following tablet formulations: 2 and 6 mg tablets 
(blister packs) containing 2 and 6 mg of tegaserod, 
respectively, and the following inactive ingredients: 
crospovidone, glyceryl monostearate, hypromellose, 
lactose monohydrate, poloxamer 188, and polyethyl-
ene glycol 4000; 6 mg tablets (bottles) containing 6 
mg of tegaserod and the following inactive ingredi-
ents: crospovidone, glyceryl behenate, hypromellose, 
lactose monohydrate, and colloidal silicon dioxide.

• ZESTORETIC® (lisinopril and hydrochlorothiazide) 
combines an ACE inhibitor, lisinopril, and a diuretic, 
hydrochlorothiazide. ZESTORETIC® is available 
for oral use in three tablet combinations of lisinopril 
with hydrochlorothiazide: ZESTORETIC® 10-12.5 
containing 10 mg of lisinopril and 12.5 mg of hydro-
chlorothiazide; ZESTORETIC® 20-12.5 containing 
20 mg of lisinopril and 12.5 mg of hydrochlorothia-
zide; and ZESTORETIC® 20-25 containing 20 mg of 
lisinopril and 25 mg of hydrochlorothiazide. Inactive 
ingredients: 10-12.5 tablets—calcium phosphate, 
magnesium stearate, mannitol, red ferric oxide, 
starch, and yellow ferric oxide; 20-12.5 tablets—cal-
cium phosphate, magnesium stearate, mannitol, and 
starch; 20-25 tablets—calcium phosphate, magne-
sium stearate, mannitol, red ferric oxide, starch, and 
yellow ferric oxide.

• ZESTRIL (lisinopril) is supplied as 2.5, 5, 10, 20, 30, 
and 40 mg tablets for oral administration. Inactive 



527Composition of Proprietary Products Approved in the United States 

ingredients: 2.5 mg tablets—calcium phosphate, 
magnesium stearate, mannitol, and starch; 5, 10, 20, 
and 30 mg tablets—calcium phosphate, magnesium 
stearate, mannitol, red ferric oxide, and starch; 40 
mg tablets—calcium phosphate, magnesium stea-
rate, mannitol, starch, and yellow ferric oxide.

• ZETIA (ezetimibe) is available as a tablet for oral 
administration containing 10 mg of ezetimibe and 
the following inactive ingredients: croscarmellose 
sodium NF, lactose monohydrate NF, magnesium 
stearate NF, microcrystalline cellulose NF, povidone 
USP, and sodium lauryl sulfate NF.

• Zileuton tablets for oral administration are supplied 
in one dosage strength containing 600 mg of zileu-
ton. Inactive ingredients: crospovidone, hydroxypro-
pyl cellulose, hypromellose, magnesium stearate, 
microcrystalline cellulose, pregelatinized starch, 
propylene glycol, sodium starch glycolate, talc, and 
titanium dioxide.

• ZITHROMAX® tablets contain azithromycin dihy-
drate equivalent to 600 mg azithromycin. The tab-
lets are supplied as white, modified oval-shaped, 
film-coated tablets. They also contain the follow-
ing inactive ingredients: dibasic calcium phosphate 
anhydrous, pregelatinized starch, sodium croscar-
mellose, magnesium stearate, sodium lauryl sulfate, 
and an aqueous film coat consisting of hypromellose, 
titanium dioxide, lactose, and triacetin.

• ZOLOFT® (sertraline hydrochloride) is supplied for 
oral administration as scored tablets containing ser-
traline hydrochloride equivalent to 25, 50, and 100 
mg of sertraline and the following inactive ingre-
dients: dibasic calcium phosphate dihydrate, D&C 
Yellow No. 10 Aluminum Lake (in 25 mg tablet), 
FD&C Blue No. 1 Aluminum Lake (in 25 mg tab-
let), FD&C Red No. 40 Aluminum Lake (in 25 mg 
tablet), FD&C Blue No. 2 Aluminum Lake (in 50 
mg tablet), hydroxypropyl cellulose, hypromellose, 
magnesium stearate, microcrystalline cellulose, 
polyethylene glycol, polysorbate 80, sodium starch 
glycolate, synthetic yellow iron oxide (in 100 mg tab-
let), and titanium dioxide.

• ZOMIG® (zolmitriptan) tablets and ZOMIG-ZMT® 
(zolmitriptan) orally disintegrating tablets contain 
zolmitriptan, available as 2.5 mg (yellow) and 5 mg 
(pink) film-coated tablets for oral administration. 
The film-coated tablets contain anhydrous lactose 
NF, microcrystalline cellulose NF, sodium starch 
glycolate NF, magnesium stearate NF, hydroxy-
propyl methylcellulose USP, titanium dioxide USP, 
polyethylene glycol 400 NF, yellow iron oxide NF 
(2.5 mg tablet), red iron oxide NF (5 mg tablet), and 
polyethylene glycol 8000 NF. ZOMIG-ZMT® orally 
disintegrating tablets are available as 2.5 and 5.0 mg 

white uncoated tablets for oral administration. The 
orally disintegrating tablets contain mannitol USP, 
microcrystalline cellulose NF, crospovidone NF, 
aspartame NF, sodium bicarbonate USP, citric acid 
anhydrous USP, colloidal silicon dioxide NF, mag-
nesium stearate NF, and orange flavor SN 027512.

• ZYPREXA (olanzapine) tablets contain olanzapine 
equivalent to 2.5 mg (8 µmol), 5 mg (16 µmol), 7.5 
mg (24 µmol), 10 mg (32 µmol), 15 mg (48 µmol), 
or 20 mg (64 µmol). Inactive ingredients are car-
nauba wax, crospovidone, hydroxypropyl cellulose, 
hypromellose, lactose, magnesium stearate, micro-
crystalline cellulose, and other inactive ingredients. 
The color coating contains titanium dioxide (all 
strengths), FD&C Blue No. 2 Aluminum Lake (15 
mg), or synthetic red iron oxide (20 mg). The 2.5, 
5.0, 7.5, and 10 mg tablets are imprinted with edi-
ble ink that contains FD&C Blue No. 2 Aluminum 
Lake.

• ZYPREXA ZYDIS (olanzapine orally disintegrat-
ing tablets) contains olanzapine equivalent to 5 
mg (16 µmol), 10 mg (32 µmol),15 mg (48 µmol), 
or 20 mg (64 µmol). It begins disintegrating in the 
mouth within seconds, allowing its contents to be 
subsequently swallowed with or without liquid. 
ZYPREXA ZYDIS (olanzapine orally disintegrating 
tablets) also contains the following inactive ingredi-
ents: gelatin, mannitol, aspartame, sodium methyl 
paraben, and sodium propyl paraben.

• ZYRTEC® (tablets and syrup) is cetirizine hydro-
chloride. ZYRTEC® tablets are formulated as white, 
film-coated, rounded-off rectangular-shaped tablets 
for oral administration and are available in 5 and 
10 mg strengths. Inactive ingredients are lactose, 
magnesium stearate, povidone, titanium dioxide, 
hypromellose, polyethylene glycol, and cornstarch. 
ZYRTEC® chewable tablets are formulated as purple 
round tablets for oral administration and are avail-
able in 5 and 10 mg strengths. Inactive ingredients of 
the chewable tablets are acesulfame potassium, arti-
ficial grape flavor, betadex NF, blue dye, colloidal 
silicon dioxide, lactose monohydrate, magnesium 
stearate, mannitol, microcrystalline cellulose, natu-
ral flavor, and red dye (carmine).

• ZYRTEC-D 12 HOUR™ (cetirizine hydrochloride 
[5 mg] and pseudoephedrine hydrochloride [120 
mg]) extended-release tablets for oral administra-
tion contain 5 mg of cetirizine hydrochloride for 
immediate release and 120 mg of pseudoephedrine 
hydrochloride for extended release in a bilayer tablet. 
Tablets also contain as inactive ingredients colloidal 
silicon dioxide, croscarmellose sodium, hyprom-
ellose, lactose monohydrate, magnesium stearate, 
and microcrystalline cellulose.
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Abacavir sulfate, 178
Abacavir sulfate/dolutegravir sodium/

lamivudine, 178
Abacavir sulfate/lamivudine, 178
Abacavir sulfate/lamivudine/zidovudine, 178
Abbreviated new drug application (ANDA), 5, 

33, 37, 50
Abemaciclib, 178
ABILIFY® (aripiprazole) tablets, 501
Abiraterone acetate, 178
Absolute bioavailability studies, 29
Acacia, 90
Acamprosate calcium, 178, 502
Acarbose, 178, 519
Accelacota, 474, 492
Acceptance criteria, 18, 30, 52
ACCOLATE (zafirlukast), 501
Accupril tablets, 407
ACEON® (perindopril erbumine) tablets, 501
Acesulfame potassium, 90
Acetaminophen, 178, 213, 214, 216, 222, 224, 

277, 315, 384, 525
and caffeine tablets, 213
chewable tablets, 215, 223
for children, 223
and codeine tablets, 213
crystalline, 219
and diphenhydramine hydrochloride 

tablets, 214
effervescent tablets, 218
fast-dissolving tablet, 218
microsphere tablet, 219
and orphenadrine citrate tablets, 214
and phenprobamate tablets, 215
and pseudoephedrine hydrochloride 

tablets, 215
sustained-release tablets, 221

Acetaminophen, dextropropoxyphen 
hydrochloride tablets, 217

Acetaminophen, ibuprofen, and orphenadine 
hydrochloride tablets, 218

Acetaminophen, ibuprofen, and orphenadrine 
tablets, 218

Acetaminophen, norephedrine, and 
phenyltoloxamine tablets, 219

Acetaminophen, phenylpropanoloamine, 
dextromethorphan, and 
chlorpheniramine tablets, 220

Acetaminophen, propoxyphenazone, and 
caffeine tablets, 220

Acetaminophen, salicylamide, caffeine, and 
codeine, 221

Acetaminophen/aspirin/caffeine, 178
Acetaminophen/butalbital, 178
Acetaminophen/butalbital/caffeine, 178
Acetaminophen/caffeine/dihydrocodeine 

bitartrate, 178
Acetaminophen/hydrocodone bitartrate, 178
Acetaminophen/oxycodone, 178
Acetaminophen/oxycodone HCl, 178
Acetaminophen/pentazocine HCl, 178
Acetaminophen/propoxyphene HCl, 178
Acetaminophen/propoxyphene napsylate, 178
Acetaminophen/tramadol hydrochloride, 

178, 223, 224

Acetazolamide, 178
Acetic acid, 90
Acetic anhydride, 90
Acetylcysteine, 178
Acetylsalicylic acid

acetaminophen, and caffeine tablet, 224
and acetaminophen tablets, 224, 225
and ascorbic acid tablets, 225
and paracetamol tablets, 226
tablets, 226, 227
and vitamin C tablets, 227

Acetyltributyl citrate, 90
Acid blue 9 ammonium, 90
Acid trihydrate, 237
Aciphex™, 409
ACIPHEX® delayed-release tablets, 501
Acrylate polymers, 474–475, 475
Acrylates copolymer, 90
Acryl-eze 93O91240 green, 90
Acryl-eze 93053823 orange, 90
Acryl-eze 93084719 pink, 90
Acryl-eze 93018509 white, 90
Actiq (oral transmucosal fentanyl citrate), 501
Activated charcoal, 90
Active pharmaceutical ingredient (API), 44, 46, 

50, 52, 54, 55, 58, 87
Actonel, 415
ACTONEL (risedronate sodium tablets), 501
ACTONEL with calcium, 501
ACTOPLUS MET™ tablets, 501
ACTOS (pioglitazone hydrochloride), 501–502
Acyclovir, 178, 179
Acyclovir fast melt, 227
Acyclovir tablets (zovirax), 227
Acyclovir water-dispersible tablets, 228
Added functionality excipients, 89
Adefovir dipivoxil, 179
ADIPEX-P tablets, 502
Adipic acid, 90
Adrabetadex, 90
Adsorbate, 61
Adsorbent, 61
Adsorption, defined, 61
Adsorption isotherm, 61
Absorption rate, 9
Advantia prime 190100BA01 white, 90
Aerosizer, 60–61
Afatinib dimaleate, 179
Agar, 91
Albendazole, 179
Albendazole tablets, 228
Albumins, 91
Albuterol sulfate, 179
Alcohol, 91
Alcoholic beverage effects on MR drug 

products, 22
Aldactone, 426
ALDOCLOR (methyldopa-chlorothiazide), 502
ALDORIL methyldopa, 502
Alendronate sodium, 179, 511
Alendronate sodium/cholecalciferol, 179
Alendronate sodium tablet, 229, 230
Alendronate tablets, 229
Alfuzosin HCl, 179
Algeldrate, 91

Alginic acid, 91
Aliskiren hemifumarate, 179
Aliskiren hemifumarate/amlodipine besylate, 179
Aliskiren hemifumarate/amlodipine besylate/

hydrochlorothiazide, 179
Aliskiren hemifumarate/hydrochlorothiazide, 179
Aliskiren hemifumarate/valsartan, 179
ALKERAN (melphalan), 502
Allegra, 301
Allopurinol, 179, 230
Almotriptan malate, 179
Alogliptin benzoate, 179
Alogliptin benzoate/metformin HCl, 179
Alosetron HCl, 179
Alpha-tocopherol, 91
Alpha-tocopherol, dl-, 91
Alpha-tocopherol acetate, 91
Alprazolam, 179, 231
Alprazolam orally disintegrating tablets, 517
ALTOPREV™ lovastatin extended-release 

tablets, 502
Aluminum acetylsalicylate tablets, 232
Aluminum hydroxide, 91
Aluminum hydroxide, magnesium carbonate (or 

oxide), and simethicone tablets, 233
Aluminum hydroxide and magnesium hydroxide 

tablets, 232
Aluminum hydroxide and magnesium silicate 

chewable tablets, 233
Aluminum silicate, 91
Aluminum stearate, 91
Alzamer-39, 91
Alzamer-50, 91
Amantadine HCl, 179
Amaranth, 91
Amaryl tablets, 309
Amberlite XE-88, 91
Ambien, 470
Ambrisentan, 179
Ambroxol HCl sustained-release pellets 

releasing tablets, 233
Amiloride HCl, 179, 516
Amiloride HCl/hydrochlorothiazide, 179
Aminobenzoate sodium, 91
Aminocaproic acid, 179
4-Amino-1-hydroxybutylidene-1,1-bisphosphonic 

acid tablets, 234
Aminophylline tablets, 234
Aminosalicylic acid tablet, 234
Amiodarone HCl (test 1), 179
Amiodarone HCl (test 2), 179
Amiodarone HCl tablets, 517
Amiodarone tablets, 235
Amitriptyline HCl, 179
Amitriptyline tablets, 235
Amlodipine besylate, 180, 236
Amlodipine besylate/atorvastatin calcium, 180
Amlodipine besylate/hydrochlorothiazide/

olmesartan medoxomil, 180
Amlodipine besylate/hydrochlorothiazide/

valsartan, 180
Amlodipine besylate/olmesartan medoxomil, 180
Amlodipine besylate/perindopril arginine, 180
Amlodipine besylate/telmisartan, 180
Amlodipine besylate/valsartan, 180

Index Index
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Amlodipine free base tablets, 236
Amlodipine maleate tablet, 236
Ammonia solution, 91
Ammonio methacrylate copolymer Type A, 91
Ammonio methacrylate copolymer Type B, 91
Ammonium calcium alginate, 91
Ammonium chloride, 92
Ammonium glycyrrhizate, 92
Ammonium phosphate, dibasic, 92
Amoxicillin, 180
Amoxicillin and clavulanate potassium tablets, 237
Amoxicillin and potassium clavulanate tablets, 237
Amoxicillin/clavulanate potassium, 180
Amoxicillin fast-disintegrating tablet, 237
Amoxicillin tablets, 237, 238, 264
Amoxicillin trihydrate and clavulanate 

potassium tablets, 238
Amphetamine, 180
Amphetamine aspartate/amphetamine sulfate/

dextroamphetamine saccharate/
dextroamphetamine sulfate, 180

Amphetamine salts tablets, 239
Ampicillin tablets, 239
ANADROL® (oxymetholone) tablets, 502
Analysis of variance (ANOVA) model, 10
Anastrozole, 180, 502
ANDA, see Abbreviated new drug application 

(ANDA)
Angle of repose, 58
Anhydrous citric acid, 92
Anhydrous dextrose, 92
Anhydrous dibasic calcium phosphate, 92
Anhydrous lactose, 92, 93
Anhydrous trisodium citrate, 93
ANOVA model, see Analysis of variance 

(ANOVA) model
Antacid tablets, 41
Antiadherents, 88
Antifoam, 93
Antitussives, 42
API, see Active pharmaceutical ingredient (API)
Apixaban, 180
Apomorphine and nicotine tablet, 239
Apomorphine and prochlorperazine tablet, 239
Apomorphine tablet, 239
Appearex®, 502
APRAL® (acamprosate calcium), 502
Apremilast, 180
Aquacoat ECD, 93
Aquacoat ECD-30, 93
Aquarius BKT14090 yellow, 93
Aquarius BP17066 blue, 93
Area under curve (AUC), 3, 6–7, 10, 24
Arginine, 93
ARICEPT® (donepezil hydrochloride), 502
ARICEPT® ODT tablets, 502
ARIMIDEX® (anastrozole), 502
Aripiprazole, 180, 501
Armodafinil, 180
AROMASIN® tablets, 502
ARTHROTEC (diclofenac  

sodium/misoprostol), 502
Asacol delayed-release tablets, 503
Ascorbic acid, 93
Ascorbic acid tablets, 225
Ascorbyl palmitate, 93
Asenapine maleate, 181
Asparagus extract tablets, 240
Aspartame, 93, 94
Aspartame effervescent tablets, 240
Aspartame tablets, 240, 241

Aspirin, acetaminophen, and caffeine tablets, 241
Aspirin, acetaminophen, caffeine, and 

salicylamide tablets, 242
Aspirin/butalbital/caffeine, 181
Aspirin/caffeine/orphenadrine citrate, 181
Aspirin/hydrocodone bitartrate, 181
Aspirin/meprobamate, 181
Aspirin/methocarbamol, 181
Aspirin/omeprazole, 181
Aspirin/oxycodone HCl, 181
Aspirin tablet, 242
ATACAND (candesartan cilexetil), 503
ATACAND HCT (candesartan cilexetil-

hydrochlorothiazide), 503
Atazanavir sulfate/cobicistat, 181
Atenolol, 181, 242, 524
Atenolol/chlorthalidone, 181
Atorvastatin calcium, 181
Atorvastatin calcium/ezetimibe, 181
Atorvastatin calcium lipitor, 243–244
Atorvastatin calcium tablets, 243, 514
Atorvastatin tablets, 243
Atovaquone, 181
Atovaquone/proguanil HCl, 181
Atropine sulfate/diphenoxylate HCl, 181
Attapulgite tablets, 244
AUC, see Area under curve (AUC)
Augmentin tablet, 238
Automatic coating, 494–495
Avanafil, 181
Avandia, 416
Avapro, 324
Axitinib, 181
Aygestin (norethindrone acetate tablets), 503
Azathioprine, 181
Azilsartan kamedoxomil, 181
Azilsartan kamedoxomil/chlorthalidone, 181
Azithromycin, 181
Azithromycin chewable tablet, 244–245
Azithromycin dehydrate, 527
Azithromycin dihydrate, 245
Azithromycin tablets, 245

BA and BE studies, see Bioavailability (BA) and 
bioequivalence (BE) studies

Back-transformed mean, 10
Baclofen, 181
Balsalazide disodium, 181
Basic coating, 494
BCRP, see Breast cancer resistance protein 

(BCRP)
BCS, see Biopharmaceutics Classification 

System (BCS)
Bedaquiline fumarate, 181
Beelith, 503
Benazepril HCl, 181
Benazepril HCl/hydrochlorothiazide, 182
Benazepril hydrochloride tablets, 246
Bendroflumethiazide/nadolol, 182
Bentonite, 94
Benzafibrate tablets, 246
Benzphetamine HCl, 182
Benzyl alcohol, 94
Benzyl violet, 94
Bepridil HCl, 182
Berberine tablets, 246–247
BET method, see Brunauer, Emmett, and Teller 

(BET) method
Beta-carotene, vitamin C, and vitamin E tablets, 

248–250
Beta carotene effervescent tablets, 247

Beta-carotene tablets, 248
Beta carotene + vitamin C + vitamin E tablets, 

248–249
Betadex, 94
Betamethasone tablets, 247
Bethanechol chloride, 182, 503
Bextra, 444
BIAXIN clarithromycin tablet, 503
BIAXIN® Filmtab®, 503
Bicalutamide, 182, 504
Biconvex tablets, 522
BiDil, 503
Bilayer tablets, 21
Bill of materials (BOM), 55
Binders, 50, 58, 88
Bioavailability, 14

background, 14
Bioavailability and Bioequivalence Working 

Group, The, 9
Bioavailability (BA) and bioequivalence (BE) 

studies, 13
alcoholic beverage effects on MR drug 

products, 22
combination/coadministered drug products, 23
comparative clinical studies, 18
drug products with complex mixtures as the 

active ingredients, 23
enantiomers versus racemates, 22
endogenous substances, 23–24
general study design and data handling, 24

data deletion because of vomiting, 25
data submission and analysis, 25
rounding off of confidence interval 

values, 25
sample collection and sampling times, 

24–25
study conduct, 24
subjects with pre-dose plasma 

concentrations, 25
high intrasubject variability, drug products 

with, 24
in vitro studies, 18
in vitro studies conducted in support of 

demonstrating BA or BE, 20–21
immediate-release formulations, 21–22
modified-release formulations, 22

in vitro studies conducted in support of 
waiver of in vivo BA or BE data 
requirement, 20–21

in vitro tests predictive of human in vivo 
BA, 18

long-half-life drugs, 23
orally administered drugs intended for local 

action, 23
pharmacodynamic studies, 18
pharmacokinetic studies

bioanalytical methodology, 16–17
comparison of PK measures in BE 

studies, 18
fasted/fed conditions, administration 

under, 17
full-scale study, 16
general considerations, 15–16
moieties to be measured, 17
pilot study, 16
single-dose and multiple-dose testing, 16
study population, 16
of systemic exposure, 17–18

Bioavailability (BA) and bioequivalence (BE) 
studies documentation for various 
dosage forms, 18–19
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batch size, 20
immediate-release (IR) products, 19

post-approval changes, 19
preapproval changes, 19

modified-release (MR) products, 19
post-approval changes, 21
preapproval changes, 19–21

solutions and other solubilized dosage forms, 
18–19

Bioavailability of drug, 3
Bioequivalence, 14

background, 14
considerations, 15
post-approval changes, 15
preapproval changes, 14–15

Bioequivalence requirement, establishment of, 5
Bioequivalence testing; see also Area under 

curve (AUC)
absorption profiling, 8–9
absorption rate, 7
bioavailability of drug, 3
blood-level bioequivalence, 6–7
errors, 7–8
logarithmically transformed data, 10–11
measurement of bioequivalence, 4–6
pharmacokinetic measures, 9

early exposure, 9
peak exposure, 9
total exposure, 9

product bioequivalence determination, 7
statistical analysis, 9
untransformed data, 9–10

Bioequivalency problems, drugs with, 6
Bioequivalent drug products, 37
Biopharmaceutics Classification System (BCS), 27

dissolution, 28
permeability, 28
regulatory applications of BCS–based 

biowaivers, 33
abbreviated new drug applications 

(ANDAs), 33
investigational new drug applications 

(INDs)/new drug applications 
(NDAs), 33

supplemental NDAs/ANDAs 
(postapproval changes), 33

solubility, 28
BIRB 796 tablets, 250
Bisacodyl delayed-release tablets, 250–251
Bisacodyl/polyethylene glycol 3350/potassium 

chloride/sodium bicarbonate/sodium 
chloride, 182

Bismuth subcarbonate, 94
Bismuth subsalicylate and calcium carbonate 

tablet, 251
Bismuth subsalicylate swallow tablet, 251
Bisoprolol fumarate, 182
Bisoprolol fumarate and hydrochlorothiazide, 

182, 251
Black ink, 94
Blenders, 47

high shear (high energy), 48
plastic bag, 48
pony pan, 47
ribbon, 47–48
tumbler, 48

BLOCADREN (timolol maleate), 503
Blue dye, 491
Boluses, 56
BOM, see Bill of materials (BOM)
Bosentan, 182, 524

Bosutinib monohydrate, 182
Brabender index, 47
Bran sucrose gelatin calcium carbonate tablet, 

251–252
Bran tablets, 252
Breast cancer resistance protein (BCRP), 29
Brexpiprazole, 182
Brick red dye, 495
Brigatinib, 182
Brite green coating, 488
Brite green dye, 494
Brite rose coating, 485
Brivaracetam, 182
Bromazepam tablets, 252–253
Bromhexine hydrochloride tablets, 252
Bromhexine tablets, 253
Bromocriptine mesylate, 182
Bromocriptine tablets, 253
Brompheniramine fast-dissolving tablet, 391
Brown dye, 496
Brown iron oxide, 94
Brunauer, Emmett, and Teller (BET) method, 61
Buccal, 276
Buccal tablets, 38, 46, 57
Budesonide, 182
Buffered soda, 94
Buflomedil hydrochloride tablets, 253–254
Bulk density, 61
Bumetanide, 182
Buphenyl® (sodium phenylbutyrate), 503
Buprenorphine HCl, 182
Buprenorphine HCl/naloxone HCl, 182
Bupropion hydrobromide, 182
Bupropion hydrochloride, 182, 254, 255
Bupropion tablet, 255–256
Buspar, 256
Buspirone fast-melt tablets, 255–256
Buspirone hydrochloride tablet, 182, 256
Busulfan, 182, 516
Butalbital and acetaminophen, 522
Butyl alcohol, 94
Butylated hydroxyanisole, 94, 516
Butylparaben, 94

Cabergoline, 182
Cabozantinib S-malate, 182
CADUET®, 503–504
Caffeine tablets, 213, 224, 241, 256
Caking, 64
Calan, 446
Calcium, 94
Calcium acetate, 94, 183
Calcium alginate and ammonium alginate, 94
Calcium and vitamin D tablets, 257

calcium carbonate, 87, 94, 95, 251, 258
chewable tablet, 258
and glycine tablets, 257
and vitamin D tablets, 257

Calcium citrate, 95
Calcium d-pantothenate tablets, 258
Calcium effervescent tablets, 259
Calcium gluconate tablets, 259
Calcium glycerophosphate tablets, 259
Calcium hydroxide, 95
Calcium lactate, 95
Calcium phosphate, 95

dibasic monohydrate, 95
tablets for cats and dogs, 260

Calcium polycarbophil, 95, 504
Calcium pyrophosphate, 95
Calcium silicate, 95

Calcium stearate, 95
Calcium sulfate, 95
Calcium sulfate anhydrous, 95
Calcium sulfate dihydrate, 95
Calibration curves, 61
Cambridge Crystallographic Data Centre 

(CCDC), 62
Cambridge Structural Database (CSD), 62
Canagliflozin, 183
Canagliflozin (Can)/metformin HCl (Met), 183
Candelilla wax, 95, 96
Candesartan cilexetil, 183, 503
Candesartan cilexetil/hydrochlorothiazide, 

183, 503
CANESTIN synthetic conjugated estrogens 

tablets, 504
CAP, see Cellulose acetate phthalate (CAP)
Capecitabine, 183
Caplets, 56
Capoten, 260
Capsule-shaped tablets, 56
Captopril tablets, 183, 260, 504
Carbamazepine, 183, 260–261, 523
Carbenoxolone tablet, 231
Carbetapentane tannate and chlorpheniramine 

tannate tablets, 261
Carbidopa, 183, 522
Carbidopa and levodopa, 183, 261
Carbidopa/entacapone/levodopa, 183
Carbidopa-levodopa orally disintegrating 

tablets, 518
Carbinoxamine maleate, phenylpropanolamine, 

and acetaminophen sustained-release 
tablets, 262

Carbinoxamine maleate tablets, 262
Carbomer homopolymer Type A (allyl 

pentaerythritol crosslinked), 96
Carbomer homopolymer Type B (allyl 

pentaerythritol or allyl sucrose 
crosslinked), 96

Carbonyl iron, copper sulfate, and manganese 
sulfate tablets, 262

Carbonyl iron tablets, 262
Carbowax coatings, see Cellulose acetate 

phthalate and carbowax coatings
Carboxymethylcellulose, 96
Carboxymethylcellulose calcium, 96
Carboxymethylcellulose sodium, 96, 97
Carboxymethyl starch, 96
Carboxypolymethylene, 97
Cardizem direct-compression tablets, 284
CARDURA® XL, 504
Carglumic acid, 183
Carisoprodol, 183
Carisoprodol tablets soma, 262
Carmine, 97
Carnauba wax, 97
Carrageenan, 97
Carvedilol, 183, 506
Carvedilol talets coreg, 262
Carvone, (-)-, 97
CASODEX® (bicalutamide) tablets, 504
Castor oil, 97
CAT, see Cellulose acetate trimellitate (CAT)
Cataflam, 281
CCDC, see Cambridge Crystallographic Data 

Centre (CCDC)
Cefaclor, 183
Cefadroxil dispersible tablets, 183, 263
Cefdinir tablets, 263
Cefditoren pivoxil, 184, 522
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Cefixime and amoxicillin tablet, 264
Cefixime tablets, 184, 264
Cefpodoxime proxetil, 184
Cefpodoxime tablet, 264
Cefprozil, 184, 264
CEFTIN tablets, 504
Cefuroxime axetil, 184
Cefzil tablets, 264
CELEBREX (celecoxib), 504
Celecoxib, 504
Celexa® (citalopram HBr), 504
Cellaburate, 97
Cellacefate, 97
Cellulose, oxidized, 98
Cellulose acetate, 97

CA-398-10, 97, 98
CA-320s, 97

Cellulose acetate phthalate (CAP), 485, 538
Cellulose acetate phthalate and carbowax 

coatings
brite green, 494
cherry red, 494
clear, 494
orange, 494

Cellulose acetate trimellitate (CAT), 475
Cellulose based coating, 485
Cellulose microcrystalline/

carboxymethylcellulose sodium, 98
Celluloses, 43, 88
Cephalexin tablets keflex, 264
Cetirizine and pseudoephedrine delayed-release 

tablets, 265
Cetirizine chewable tablets, 265
Cetirizine HCl/pseudoephedrine HCl, 184
Cetirizine hydrochloride, 184, 265, 265–266, 527
Cetirizine tablets, 266
Cetostearyl alcohol, 98
Cetyl alcohol, 98
Cetylpyridinium Lozenges, 267
cGMP, see Current good manufacturing 

practices (cGMP)
CHANTIX™ tablets, 505
Charcoal tablets, 267
Cherry, 98
Cherry red dye, 485, 494
Chewable lozenges, 43
Chewable tablet, 38, 41, 57
Chlorambucil, 184, 514
Chlorcyclizine hydrochloride tablets, 267
Chlordiazepoxide and clinidium bromide tablets, 

267–268
Chlordiazepoxide tablets, 268
Chlorhexidine lozenges, 268
Chloroquine tablets, 268
Chlorpheniramine, pseudoephedrine, and 

dextromethorphan chewable tablet, 269
Chlorpheniramine and pseudoephedrine 

chewable tablet, 269
Chlor pheni ramin e-ibu profe n-pse udoep hedri ne 

tablet, 505
Chlorpheniramine maleate, 184, 216
Chlorpheniramine maleate/codeine phosphate, 184
Chlorpheniramine maleate/ibuprofen/

phenylephrine HCl, 184
Chlorpheniramine maleate/ibuprofen/

pseudoephedrine HCl, 184
Chlorpheniramine tablets, 220, 269
Chlorpheniramine tannate tablets, 261
Chlorpromazine HCl, 184
Chlorthalidone, 184
Chlorzoxazone, 184

Cholic acid tablets, 385
Choline theophyllinate tablets, 269
Chromacote T 2700GN, 98
Chromacote T 2716Y, 98
Chroma-kote T2956-Y yellow, 98
Chymotrypsin tablets, 270
CIALIS® (tadalafil), 505
Cilazapril tablets, 270
Cilostazol, 184, 518–519
Cimetidine, 270, 271, 523
Cimetidine chewable tablet, 270
Cinacalcet hydrochloride, 184, 522
Cinnamaldehyde, 98
Cinnamon oil, 98
Cipro film-coated tablets, 271
Ciprofloxacin/ciprofloxacin HCl (AB), 184
Ciprofloxacin extended-release tablets, 505
Ciprofloxacin HCl, 184
Ciprofloxacin tablets, 271, 272
CIPRO XR (ciprofloxacin extended-release 

tablets), 505
Cisapride tablet, 272
Cisapride tartrate mini tablets, 273
Citalopram HBr, 184, 504
Citalopram hydrobromide tablets celexa, 273
Citracal prenatal Rx, 505
Citric acid, 41
Citric acid monohydrate, 98
Clarinex, 279
CLARINEX-D®, 505
CLARINEX (desloratadine) tablets, 505
CLARINEX RediTabs®, 505
Clarithromycin, 184
Clarithromycin controlled-release tablet, 275
Clarithromycin dispersible tablet, 274
Clarithromycin tablet, 273, 274–275, 503
Claritin, 337
Clavulanate potassium tablets, 238
Clear coating, 486, 494
Clear enteric coating, 497
Clenbuterol tablets, 275
Clindamycin tablets, 275
CLINORIL (Sulindac), 506
Clobazam tablets, 184, 275
Clomifen citrate tablets, 276
Clomiphene citrate, 184
Clomipramine hydrochloride tablets,  

buccal, 276
Clomipramine hydrochloride tablets, 

effervescent, 276
Clonazepam, 184, 276
Clonidine, 185
Clonidine HCl, 185
Clonidine tablets plavix, 276
Clopidogrel bisulfate, 185, 518
Clorazepate dipotassium, 185
CLORPRES®, 506
Closed pores, 61
Clotrimazole, 185
Clozapine, 185, 506, 510
Coated tablets, 43
Coateric YPA-6-7430 white, 98
Coating agent, 49
Coating equipment, 49
Cobicistat, 185
Cobicistat (Cobi)/darunavir ethanolate (Drv), 185
Cobic istat /elvi tegra vir/e mtric itabi ne/te nofov ir 

alafenamide fumarate, 185
Cobic istat /elvi tegra vir/e mtric itabi ne/te nofov ir 

disoproxil fumarate, 185
Cobimetinib fumarate, 185

Codeine, acetaminophen, and pentobarbital 
tablets, 277

Codeine sulfate, 185
Codeine tablets, 213
Cohesivity of powders, 64
Colchicine, 185
Colesevelam HCl, 185
Color additives, 47
Colorants, 43, 89, 475
Color coating, 473
Color HS 290008CR01 white, 98
Color ICG-U-10251 brown, 98
Colorimeters, 63
Color of powder sample, 63
COMBIVIR tablets, 506
Combunox™ tablet, 506
Complex drug substances, 22
Component analysis, 58
Compressed coating, 476
Compressed dosage forms, dissolution testing 

requirements of
abacavir sulfate, 178
abacavir sulfate/dolutegravir sodium/

lamivudine, 178
abacavir sulfate/lamivudine, 178
abacavir sulfate/lamivudine/zidovudine, 178
abemaciclib, 178
abiraterone acetate, 178
acamprosate calcium, 178
acarbose, 178
acetaminophen, 178
acetaminophen/aspirin/caffeine, 178
acetaminophen/butalbital, 178
acetaminophen/butalbital/caffeine, 178
acetaminophen/caffeine/dihydrocodeine 

bitartrate, 178
acetaminophen/hydrocodone bitartrate, 178
acetaminophen/oxycodone, 178
acetaminophen/oxycodone HCl, 178
acetaminophen/pentazocine HCl, 178
acetaminophen/propoxyphene HCl, 178
acetaminophen/propoxyphene napsylate, 178
acetaminophen/tramadol HCl, 178
acetazolamide, 178
acetylcysteine, 178
acyclovir, 178, 179
adefovir dipivoxil, 179
afatinib dimaleate, 179
albendazole, 179
albuterol sulfate, 179
alendronate sodium, 179
alendronate sodium/cholecalciferol, 179
alfuzosin HCl, 179
aliskiren hemifumarate, 179
aliskiren hemifumarate/amlodipine 

besylate, 179
aliskiren hemifumarate/amlodipine besylate/

hydrochlorothiazide, 179
aliskiren hemifumarate/

hydrochlorothiazide, 179
aliskiren hemifumarate/valsartan, 179
allopurinol, 179
almotriptan malate, 179
alogliptin benzoate, 179
alogliptin benzoate/metformin HCl, 179
alosetron HCl, 179
alprazolam, 179
amantadine HCl, 179
ambrisentan, 179
amiloride HCl, 179
amiloride HCl/hydrochlorothiazide, 179



533Index 

aminocaproic acid, 179
amiodarone HCl, 179
amitriptyline HCl, 179
amlodipine besylate, 180
amlodipine besylate/atorvastatin calcium, 180
amlodipine besylate/hydrochlorothiazide/

olmesartan medoxomil, 180
amlodipine besylate/hydrochlorothiazide/

valsartan, 180
amlodipine besylate/olmesartan 

medoxomil, 180
amlodipine besylate/perindopril arginine, 180
amlodipine besylate/telmisartan, 180
amlodipine besylate/valsartan, 180
amoxicillin, 180
amoxicillin/clavulanate potassium, 180
amphetamine, 180
amphetamine aspartate/amphetamine 

sulfate/dextroamphetamine 
saccharate/dextroamphetamine 
sulfate, 180

anastrozole, 180
apixaban, 180
apremilast, 180
aripiprazole, 180
armodafinil, 180
asenapine maleate, 181
aspirin/butalbital/caffeine, 181
aspirin/caffeine/orphenadrine citrate, 181
aspirin/hydrocodone bitartrate, 181
aspirin/meprobamate, 181
aspirin/methocarbamol, 181
aspirin/omeprazole, 181
aspirin/oxycodone HCl, 181
atazanavir sulfate/cobicistat, 181
atenolol, 181
atenolol/chlorthalidone, 181
atorvastatin calcium, 181
atorvastatin calcium/ezetimibe, 181
atovaquone, 181
atovaquone/proguanil HCl, 181
atropine sulfate/diphenoxylate HCl, 181
avanafil, 181
axitinib, 181
azathioprine, 181
azilsartan kamedoxomil, 181
azilsartan kamedoxomil/chlorthalidone, 181
azithromycin, 181
baclofen, 181
balsalazide disodium, 181
bedaquiline fumarate, 181
benazepril HCl, 181
benazepril HCl/hydrochlorothiazide, 182
bendroflumethiazide/nadolol, 182
benzphetamine HCl, 182
bepridil HCl, 182
bethanechol chloride, 182
bicalutamide, 182
bisacodyl/polyethylene glycol 3350/

potassium chloride/sodium 
bicarbonate/sodium chloride, 182

bisoprolol fumarate, 182
bisoprolol fumarate/hydrochlorothiazide, 182
bosentan, 182
bosutinib monohydrate, 182
brexpiprazole, 182
brigatinib, 182
brivaracetam, 182
bromocriptine mesylate, 182
budesonide, 182
bumetanide, 182

buprenorphine HCl, 182
buprenorphine HCl/naloxone HCl, 182
bupropion HCl, 182
bupropion hydrobromide, 182
buspirone hydrochloride, 182
busulfan, 182
cabergoline, 182
cabozantinib S-malate, 182
calcium acetate, 183
canagliflozin, 183
canagliflozin (Can)/metformin HCl (Met), 183
canagliflozin/metformin HCl, 183
candesartan cilexetil, 183
candesartan cilexetil/hydrochlorothiazide, 183
capecitabine, 183
captopril, 183
carbamazepine, 183
carbidopa, 183
carbidopa/entacapone/levodopa, 183
carbidopa/levodopa, 183
carglumic acid, 183
carisoprodol, 183
carvedilol, 183
cefaclor, 183
cefadroxil, 183
cefditoren pivoxil, 184
cefixime, 184
cefpodoxime proxetil, 184
cefprozil, 184
cefuroxime axetil, 184
cetirizine HCl, 184
cetirizine HCl/pseudoephedrine HCl, 184
chlorambucil, 184
chlorpheniramine maleate, 184
chlorpheniramine maleate/codeine 

phosphate, 184
chlorpheniramine maleate/ibuprofen/

phenylephrine HCl, 184
chlorpheniramine maleate/ibuprofen/

pseudoephedrine HCl, 184
chlorpromazine HCl, 184
chlorthalidone, 184
chlorzoxazone, 184
cilostazol, 184
cinacalcet HCl, 184
ciprofloxacin/ciprofloxacin HCl (AB), 184
ciprofloxacin HCl, 184
citalopram HBr, 184
clarithromycin, 184
clobazam, 184
clomiphene citrate, 184
clonazepam, 184
clonidine, 185
clonidine HCl, 185
clopidogrel bisulfate, 185
clorazepate dipotassium, 185
clotrimazole, 185
clozapine, 185
cobicistat, 185
cobicistat (Cobi)/darunavir  

ethanolate (Drv), 185
cobic istat /elvi tegra vir/e mtric itabi ne/ 

te nofov ir alafenamide fumarate, 185
cobic istat /elvi tegra vir/e mtric itabi ne/ 

te nofov ir disoproxil fumarate, 185
cobimetinib fumarate, 185
codeine sulfate, 185
colchicine, 185
colesevelam HCl, 185
crofelemer, 185
cyclobenzaprine HCl, 185

cyclophosphamide, 185
cyproheptadine HCl, 185
daclatasvir dihydrochloride, 185
dalfampridine, 185
dapagliflozin propanediol, 186
dapagliflozin propanediol/metformin HCl, 186
dapsone, 186
darifenacin hydrobromide, 186
darunavir ethanolate, 186
dasabuvir Na/ombitasvir/paritaprevir/

ritonavir, 186
dasatinib, 186
deferasirox, 186
delafloxacin meglumine, 186
delavirdine mesylate, 186
demeclocycline HCl, 186
desipramine HCl, 186
desloratadine, 186
desloratadine/pseudoephedrine sulfate, 186
desmopressin acetate, 186
desogestrel/ethinyl estradiol, 186
desvenlafaxine succinate, 187
deutetrabenazine, 187
dexamethasone, 187
dexbrompheniramine maleate/

pseudoephedrine sulfate, 187
dexlansoprazole, 187
dexmethylphenidate HCl, 187
dextroamphetamine sulfate, 187
dextromethophan HBr/guaifenesin, 187
diazepam, 187
diclofenac potassium, 187
diclofenac sodium, 187
diclofenac sodium/misoprostol enteric 

coated, 187
didanosine, 187
dienogest/estradiol valerate, 187
diethylpropion HCl, 187
diflunisal, 187
digoxin, 187
diltiazem HCl, 187
diphenhydramine citrate/ibuprofen, 187
dipyridamole, 187
disulfiram, 187
divalproex sodium, 187
dolasetron mesylate, 187
dolutegravir Na/rilpivirine HCl, 187
dolutegravir sodium, 187, 188
donepezil HCl, 188
doxazosin mesylate, 188
doxepin HCl, 188
doxycycline hyclate, 188
doxylamine succinate/pyridoxine HCl, 188
dronedarone HCl, 188
drospirenone/estradiol, 188
drospirenone/ethinyl estradiol, 188
drospirenone/ethinyl estradiol/levomefolate 

calcium, 188
efavirenz, 188
elbasvir/grazoprevir, 188
eletriptan hydrobromide, 188
eltrombopag olamine, 188
eluxadoline, 188
elvitegravir, 189
empagliflozin, 189
empagliflozin/linagliptin, 189
empagliflozin/metformin HCl, 189
empagliflozin/metformin hydrochloride, 189
emtricitabine, 188
emtricitabine/rilpivirine HCl/tenofovir 

alafenamide fumarate, 189
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emtricitabine/rilpivirine HCl/tenofovir 
disoproxil fumarate, 189

emtricitabine/tenofovir alafenamide 
fumarate, 189

emtricitabine/tenofovir disoproxil 
fumarate, 189

enalapril maleate, 189
entacapone, 189
entecavir, 189
eplerenone, 189
eprosartan mesylate, 189
eprosartan mesylate/hydrochlorothiazide, 189
erlotinib HCl, 189
erythromycin, 189
escitalopram oxalate, 189
eslicarbazepine acetate, 189
esomeprazole magnesium, 189
estazolam, 189
esterified estrogens, 189
estradiol/norethindrone acetate, 189
estradiol/norgestimate, 190
estrogens, conjugated (EC)/

medroxyprogesterone  
acetate (MPA), 190

estrogens, conjugated synthetic A, 190
estrogens, conjugated synthetic B, 190
eszopiclone, 190
ethacrynic acid, 190
ethambutol HCl, 190
ethinyl estradiol, 190
ethinyl estradiol/ethynodiol diacetate, 190
ethinyl estradiol/levonorgestrel, 190
ethinyl estradiol/norethindrone, 190
ethinyl estradiol/norethindrone acetate, 190
ethinyl estradiol/norgestimate, 190
ethinyl estradiol/norgestrel, 190
ethionamide, 190
etidronate disodium, 190
etodolac, 190
etravirine, 191
everolimus, 191
exemestane, 191
ezetimibe, 191
ezetimibe/simvastatin, 191
ezogabine, 191
famciclovir, 191
famotidine, 191
famotidine/calcium carbonate/magnesium 

hydroxide, 191
famotidine/ibuprofen, 191
febuxostat, 191
felbamate, 191
felodipine, 191
fenofibrate, 191
fenofibric acid, 191
fentanyl citrate, 191
ferric citrate, 191
ferrous fumarate, 192
fesoterodine fumarate, 192
fexofenadine HCl, 192
fexofenadine HCl/pseudoephedrine HCl, 192
fidaxomicin, 192
finasteride, 192
flavoxate HCl, 192
flecainide acetate, 192
flibanserin, 192
fluconazole, 192
fludarabine phosphate, 192
fludrocortisone acetate, 192
fluoxetine HCl, 192
fluphenazine HCl, 192

fluvastatin sodium, 192
fluvoxamine maleate, 192
fosamprenavir calcium, 192
fosinopril sodium, 192
fosinopril sodium/hydrochlorothiazide, 192
frovatriptan succinate, 192
furosemide, 192
gabapentin, 192
gabapentin enacarbil, 192
galantamine HBr, 192
gefitinib, 192
gemfibrozil, 192
gemifloxacin mesylate, 192
glimepiride, 192
glimepiride/pioglitazone HCl, 192
glimepiride/rosiglitazone maleate, 192
glipizide, 193
glipizide/metformin HCl, 193
glyburide/metformin HCl, 193
glyburide (micronized), 193
glyburide (non-micronized), 193
glycopyrrolate, 193
granisetron HCl, 193
griseofulvin (microcrystalline), 193
griseofulvin (ultramicrocrystalline), 193
guaifenesin, 193
guaifenesin/pseudoephedrine 

hydrochloride, 193
guanfacine, 193
haloperidol, 193
homatropine methylbromide/hydrocodone 

bitartrate, 193
hydralazine HCl, 193
hydrochlorothiazide, 193
hydrochlorothiazide/irbesartan, 193
hydrochlorothiazide/lisinopril, 193
hydrochlorothiazide/losartan potassium, 193
hydrochlorothiazide/metoprolol succinate, 193
hydrochlorothiazide/metoprolol tartrate, 193
hydrochlorothiazide/moexipril HCl, 193
hydrochlorothiazide/olmesartan 

medoxomil, 193
hydrochlorothiazide/quinapril HCl, 193
hydrochlorothiazide/spironolactone, 193
hydrochlorothiazide/telmisartan, 193
hydrochlorothiazide/triamterene, 194
hydrochlorothiazide/valsartan, 194
hydrocodone bitartrate, 194
hydrocodone bitartrate/ibuprofen, 194
hydrocortisone, 194
hydromorphone HCl, 194
hydroxyzine HCl, 194
ibandronate sodium, 194
ibuprofen, 194
ibuprofen/oxycodone HCl, 194
ibuprofen/phenylephrine HCl, 194
idelalisib, 194
iloperidone, 194
imatinib mesylate, 194
imipramine HCl, 194
indapamide, 194
irbesartan, 194
isocarboxazid, 194
isoniazid, 194
isosorbide dinitrate, 194
isosorbide dinitrate/hydralazine HCl, 194
isosorbide mononitrate, 194
isradipine, 194
itraconazole, 194
ivabradine HCl, 194
ivacaftor, 194

ivacaftor/lumacaftor, 195
ivermectin, 195
ketoconazole, 195
ketoprofen, 195
ketorolac tromethamine, 195
labetalol HCl, 195
lacosamide, 195
lamivudine, 195
lamivudine/raltegravir Ka, 195
lamivudine/stavudine/nevirapine, 195
lamivudine/zidovudine, 195
lamivudine/zidovudine + efavirenz, 195
lamivudine/zidovudine + nevirapine, 195
lamivudine /zidovudine tablets and abacavir 

sulfate tablets-co-packaged, 195
lamotrigine, 195
lansoprazole, 195
lapatinib ditosylate, 195
ledipasvir/sofosbuvir, 195
leflunomide, 195
lesinurad, 196
letermovir, 196
letrozole, 196
letrozole/ribociclib, 196
leucovorin calcium, 196
levetiracetam, 196
levocarnitine, 196
levocetirizine dihydrochloride, 196
levofloxacin, 196
levonorgestrel, 196
levothyroxine sodium, 196
linagliptin, 196
linagliptin/metformin HCl, 196
linezolid, 196
liothyronine sodium, 196
lisinopril, 196
lithium carbonate, 196
lomefloxacin HCl, 196
loperamide HCl, 196
loperamide HCl/simethicone, 196
lopinavir/ritonavir, 196
loratadine, 196
loratadine/pseudoephedrine sulfate, 196
lorazepam, 196
lorcaserin HCl, 197
losartan potassium, 197
lovastatin/niacin, 197
lurasidone HCl, 197
macitentan, 197
magnesium hydroxide/omeprazole/

sodium bicarbonate, 197
maraviroc, 197
mebendazole, 197
mecamylamine HCl, 197
meclizine HCl, 197
medroxyprogesterone acetate, 197
mefloquine HCl, 197
meloxicam, 197
melphalan, 197
memantine HCl, 197
meprobamate, 197
mercaptopurine, 197
mesalamine, 197
mesna, 197
mestranol/norethindrone, 198
metaxalone, 198
metformin HCl, 198
metformin HCl/pioglitazone HCl, 198
metformin HCl/saxagliptin, 198
metformin HCl/sitagliptin phosphate, 198
metformin/repaglinide, 198
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methadone HCl, 198
methazolamide, 198
methenamine hippurate, 198
methimazole, 198
methocarbamol, 198
methotrexate sodium, 198
methscopolamine bromide, 198
methylergonovine maleate, 198
methylnaltrexone bromide, 198
methylphenidate, 198
methylphenidate HCl, 198
methylprednisolone, 198
methyltestosterone, 198
metoclopramide HCl, 198
metolazone, 198
metoprolol succinate, 198
metoprolol tartrate, 198
metronidazole, 198
miconazole, 198
midodrine HCl, 198
mifepristone, 198, 199
miglitol, 199
milnacipran HCl, 199
minoxidil, 199
mirabegron, 199
mirtazapine, 199
misoprostol, 199
mitotane, 199
modafinil, 199
moexipril HCl, 199
molindone HCl, 199
montelukast sodium, 199
morphine sulfate, 199
moxifloxacin, 199
mycophenolate mofetil, 199
mycophenolic acid, 199
nabumetone, 199
nadolol, 199
naldemedine, 199
naloxegol oxalate, 199
naltrexone HCl, 199
naltrexone HCl/bupropion HCl, 200
naproxen, 200
naproxen/esomeprazole magnesium, 200
naproxen sodium, 200
naproxen sodium/diphenhydramine HCl, 200
naproxen sodium/sumatriptan succinate, 200
naratriptan HCl, 200
nateglinide, 200
nebivolol HCl, 200
nebivolol/valsartan, 200
nefazodone HCl, 200
nelfinavir mesylate, 200
neomycin sulfate, 200
nevirapine, 200
niacin, 200
niacin/simvastatin, 201
nifedipine, 201
nilutamide, 201
nisoldipine, 201
nitazoxanide, 201
nitisinone, 201
nitroglycerin, 201
norethindrone, 201
norethindrone acetate, 201
nystatin, 201
obeticholic acid, 201
ofloxacin, 201
olanzapine, 201
olmesartan medoxomil, 201
ombitasvir/paritaprevir/ritonavir, 201

ombitasvir/paritaprevir/ritonavir and 
dasabuvir sodium, 201

ondansetron, 201
ondansetron HCl, 201
orphenadrine citrate, 201
osimertinib mesylate, 201
ospemifene, 201
oxaprozin, 202
oxcarbazepine, 202
oxybutynin chloride, 202
oxycodone HCl, 202
oxycodone HCl/naloxone HCl, 202
oxymorphone HCl, 202
paliperidone, 202
pancrelipase, 202
pantoprazole sodium, 202
paroxetine, 202
paroxetine HCl, 202
pazopanib HCl, 202
pemoline, 202
penbutolol sulfate, 202
penicillin V, 202
penicillin V potassium, 202
pentoxifylline, 202
perampanel, 202
pergolide mesylate, 202
perindopril erbumine, 202
perphenazine, 202
phendimetrazine tartrate, 202
phenelzine sulfate, 202
phentermine HCl, 202
phenytoin, 202
phytonadione, 202
pilocarpine HCl, 202
pimavanserin tartrate, 202
pimozide, 203
pindolol, 203
pioglitazone HCl, 203
pirfenidone, 203
pitavastatin calcium, 203
ponatinib HCl, 203
posaconazole, 203
potassium chloride, 203
potassium citrate, 203
pramipexole dihydrochloride, 203
prasugrel HCl, 203
pravastatin sodium, 203
praziquantel, 203
prednisolone, 203
prednisolone sodium phosphate, 203
prednisone, 203
pregabalin, 203
primaquine phosphate, 203
primidone, 203
promethazine HCl, 203
propafenone HCl, 203
propranolol HCl, 203
propylthiouracil, 203
protriptyline HCl, 203
pseudoephedrine HCl, 203
pseudoephedrine HCl/triprolidine HCl, 203
pyrazinamide, 203
pyridostigmine bromide, 203, 204
pyrimethamine, 204
quetiapine fumarate, 204
quinapril HCl, 204
rabeprazole sodium, 204
raloxifene HCl, 204
raltegravir potassium, 204
ramelteon, 204
ramipril, 204

ranitidine HCl, 204
ranolazine, 204
rasagiline mesylate, 204
regorafenib, 204
repaglinide, 204
ribavirin, 204
ribociclib, 204
rifapentine, 204
rifaximin, 204
rilpivirine HCl, 204
riluzole, 204
rimantadine HCl, 204
riociguat, 204
risedronate sodium, 204, 205
risedronate sodium/calcium carbonate, 205
risperidone, 205
ritonavir, 205
rivaroxaban, 205
rizatriptan benzoate, 205
roflumilast, 205
rolapitant HCl, 205
ropinirole HCl, 205
rosiglitazone maleate, 205
rosuvastatin calcium, 205
rucaparib, 205
rufinamide, 205
ruxolitinib phosphate, 205
sacubitril/valsartan, 205
safinamide mesylate, 205
sapropterin dihydrochloride, 205
saquinavir mesylate, 205
saxagliptin HCl, 205
selegiline HCl, 205
selexipag, 205
sertraline HCl, 205
sevelamer carbonate, 205
sevelamer HCl, 205
sildenafil citrate, 205
simvastatin, 205
sirolimus, 205
sitagliptin phosphate, 205
sitagliptin phosphate/simvastatin, 206
sodium phosphate dibasic anhydrous/

sodium phosphate monobasic 
monohydrate, 206

sofosbuvir, 206
sofosbuvir/velpatasvir, 206
solifenacin succinate, 206
sorafenib tosylate, 206
spironolactone, 206
sucralfate, 206
sucroferric oxyhydroxide, 206
sulfadiazine, 206
sulfamethoxazole/trimethoprim, 206
sulfasalazine, 206
sumatriptan succinate, 206
suvorexant, 206
tacrolimus, 206
tadalafil, 206
tamoxifen citrate, 206
tapentadol HCl, 206
tedizolid phosphate, 206
telaprevir, 206
telbivudine, 206
telithromycin, 206
telmisartan, 206
tenofovir alafenamide fumarate, 206
tenofovir disoproxil fumarate, 188, 206
terazosin HCl, 206
terbinafine HCl, 206
teriflunomide, 207
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testosterone, 207
tetrabenazine, 207
tetracycline HCl, 207
theophylline, 207
thioguanine, 207
tiagabine HCl, 207
ticagrelor, 207
ticlopidine HCl, 207
timolol maleate, 207
tinidazole, 207
tiopronin, 207
tipiracil HCl/trifluridine, 207
tizanidine HCl, 207
tofacitinib citrate, 207
tolcapone, 207
tolterodine tartrate, 207
tolvaptan, 207
topiramate, 207
toremifene citrate, 207
torsemide, 207
tramadol HCl, 207
trametinib dimethyl sulfoxide, 207
trandolapril, 207
trandolapril/verapamil HCl, 207
tranexamic acid, 208
tranylcypromine sulfate, 208
trazodone HCl, 208
treprostinil diolamine, 208
trimethoprim, 208
trospium chloride, 208
ulipristal acetate, 208
ursodiol, 208
valacyclovir hydrochloride, 208
valganciclovir HCl, 208
valsartan, 208
vandetanib, 208
vardenafil HCl, 208
varenicline tartrate, 208
vemurafenib, 208
venetoclax, 208
venlafaxine HCl, 208
verapamil HCl, 208
vigabatrin, 208
vilazodone HCl, 208
vorapaxar sulfate, 208
voriconazole, 208
vortioxetine HBr, 208
warfarin sodium, 208
zafirlukast, 208
zalcitabine, 208
zidovudine, 208
zileuton, 209
zolmitriptan, 209
zolpidem tartrate, 209

Compressed solids formulation, guidance on, 41
active pharmaceutical ingredient (API), 44
background, 41
bio versus production batches, 44
caking, 64
cleaning validation, 44
coatings, 44–45
color, 63
compliance with regulatory requirements, 45
compression process control, 45
content uniformity, 45
cross-contamination, 45
desegregation of powders, 45
direct compression, 51
disintegration and dissolution, 46
disintegration test, 45

buccal tablets, 46

delayed-release tablets, 46
plain coated tablets, 46
sublingual tablets, 46
uncoated tablets, 46

dissolution, 46
drug substance characterization, 46–47
drying process, 47
dyes in formulations, 47
electrostaticity, 63–64
equipment, 47

blenders, see Mixers, types of
coating equipment, 49
dryers, 48
tablet compression equipment, 48–49

excipients, 49
coating agent, 49
diluents, 50
disintegrant, 50
glidant, 49
lubricant, 50–51
tablet binder, 50

fill weights, 51
final packaging, 51
final testing, 51
fines, 51
flow and compaction of powders, 62–63
formula excesses, 51–52
formulation factors, 44
geometric dilution, 52
granulation/mix analysis, 52
ingredient warning, 52
in-process material, storage of, 56
in-process testing, 52–53
loss on drying, 53
manufacturing yields, 53
master formula, 53
multiple-item entries, 53
multiple strengths of formulations, 53–54
multivariate methods in tablet formulation, 

58–59
novel drug delivery systems, 54
particle coating, 54
particle size studies, 59

particle size distribution, 60–61
physical properties, 59
polymorphism, 64–65
porosity, see Pores
preservatives, 54
punch size and shape, 54–55
reworking culls, 55
scale-up, 55
segregation, 55
sifting ingredients and granules, 55
specifications, 55
stability studies to select optimal drug and 

excipient combinations, 65
stability testing, 55–56
surface area, 61
tablet friability, 56
tablet manufacturing, 56
tablets, 56–57
tablet types, 41

chewable lozenges, 43
chewable tablet, 41
coated tablets, 43
compression coating and layered tablets, 43
effervescent tablet, 41
enteric-coated tablets, 43
film-coated tablets, 43–44
implant, 42
lozenge tablet, 41–42

mini-tablet, 42
modified-release tablet, 42
orally disintegrating tablets (ODT), 43
soluble tablet, 42
sublingual tablet, 42
sugar-coated tablets, 43
tablet wrapping or enrobing, 44
3D printed tablets, 42–43
true density, 62
water-purified USP, 57
weight variation and content 

uniformity, 57
wet granulation versus dry granulation or 

direct compression, 57–58
Compressed tablet, 37–39, 57
Compressible sugar, 98, 99
Compression coating and layered tablets, 43
Compression process control, 45
Computer-controlled tablet compression 

equipment, 49
Comtan® (entacapone), 506
Concave punch, 54
Concerta, 349
CONCERTA®, 506
Confidence interval approach, 9
Confidence interval values, rounding off of, 25
Conjugated estrogens tablets, 277, 519
Contamination, 45
Content uniformity, 45, 59
Continuous spraying, 492
Controlled-release coating, 476
Copackaged tablet, 38
Copovidone K25-31, 99
Copper sulfate tablets, 262
COREG (Carvedilol), 506
Corn oil, 99
Corn starch, partially hydrolyzed, 99
Corn syrup, 99
Cottonseed oil, 99
Coumadin, 278, 466
Covera-HS (verapamil hydrochloride), 506
Cozaar, 339
COZAAR (losartan potassium), 507
CRESTOR® (rosuvastatin calcium), 507
Crofelemer, 185
Croscarmellose, 99
Croscarmellose sodium, 89, 99
Crospovidone, 89, 99, 100
Crospovidone effervescent tablets, 278
Cross-contamination, 45
Crystal gum, 100
CSD, see Cambridge Structural Database (CSD)
Current good manufacturing practices 

(cGMP), 45
Cutina, 100
Cyanocobalamin tablets, 437–439
Cyclobenzaprine hydrochloride, 185, 278
Cyclobenzaprine tablets, 278
Cyclophosphamide, 185
Cyproheptadine HCl, 185
Cyproheptadine tablets, 278–279
Cysteine hydrochloride, 100, 101
Cysteine hydrochloride anhydrous, 101

Daclatasvir dihydrochloride, 185
Dalfampridine, 185
Dapagliflozin propanediol, 186
Dapagliflozin propanediol/metformin HCl, 186
Dapsone, 186
Dapsone tablets, 279
DARANIDE (dichlorphenamide), 507
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DARAPRIM (pyrimethamine), 507
Darifenacin, 508
Darifenacin hydrobromide, 186
Dark orange dye, 496
Dark red dye, 488
Darunavir ethanolate, 186
Darvocet (propoxyphene napsylate), 507
Dasabuvir Na/ombitasvir/paritaprevir/

ritonavir, 186
Dasatinib, 186
Data deletion because of vomiting, 25
D&C blue, 101
D&C green, 101
D&C red, 101
D&C violet, 101
D&C yellow, 102
Dead-end pores, 61
Dead-spot, 47
DECADRON (dexamethasone tablets), 507
Decongestants, 42
Deep yellow dye, 489
Deferasirox, 186
Delafloxacin meglumine, 186
Delavirdine mesylate, 186, 279
Delayed-release (DR) drug products, 19
Delayed-release (enteric-coated) tablets, 46
Delayed release tablet, 38
Demeclocycline HCl, 186
Density, 62
DEPAKOTE (divalproex sodium), 507
Depakote tablets, 286, 445
Desegregation of powders, 45
Deserpidine tablets, 347–348
Desipramine HCl, 186
Desloratadine/pseudoephedrine sulfate, 186
Desloratadine tablets, 186, 279, 505
Desmopressin acetate, 186
Desogestrel and ethinyl estradiol tablets, 

279–280
Desogestrel/ethinyl estradiol, 186
DESOXYN (methamphetamine hydrochloride) 

tablets, 507
Desvenlafaxine succinate, 187
DETROL tablets, 507
Deutetrabenazine, 187
Deviation, 58
Dexamethasone, 187
Dexamethasone tablets, 507
Dexbrompheniramine maleate/pseudoephedrine 

sulfate, 187
DEXEDRINE (dextroamphetamine sulfate), 507
Dexlansoprazole, 187
Dexmethylphenidate HCl, 187
Dextrates, 103
Dextrin, 103
Dextroamphetamine sulfate, 187, 507
Dextromethophan HBr/guaifenesin, 187
Dextromethorphan, 216, 220
Dextromethorphan chewable tablet, 269
Dextrose, 103
Dextrose monohydrate, 103
DHA, see Docosahexaenoic acid (DHA)
Diacetylated monoglycerides, 103
Diatomaceous earth, 103
Diazepam, 187, 280
Dibasic calcium phosphate dihydrate, 103
Dibutyl sebacate, 103
Dichlorphenamide, 507
Diclofenac potassium, 187, 281
Diclofenac sodium, 187, 502
Diclofenac sodium dispersible tablets, 281

Diclofenac sodium enteric-coated tablets, 526
Diclofenac sodium/misoprostol enteric 

coated, 187
Diclofenac sodium tablets, 280–281
Diclofenac sustained-release tablets, 282
Diclofenac tablets, 282
Dicyclomine hydrochloride, 343, 375
Didanosine, 187, 282
Didronel tablets, 508
Dienogest/estradiol valerate, 187
Diethylcarbamazine tablets, 282
Diethyl phthalate, 103, 104
Diethylpropion HCl, 187
Difenoxin and atropine tablets, 282–283
Diflucan tablets, 302
Diflunisal, 187
DIGITEK (digoxin), 508
Digoxin, 187, 283, 508, 513
Dihydroxyaluminum sodium carbonate, 104, 283
Diisopropylbenzothiazyl-2-sulfenamide, 104
DILAUDID tablet, 508
Diltiazem hydrochloride, 187, 283–284
Diltiazem tablets, 284
Diluents, 50, 87, 87–88
Dimenhydrinate tablets, 284
Dimethicone 100, 104
Dimethiconol/trimethylsiloxysilicate 

crosspolymer, 104
Dimethylaminoethyl methacrylate – butyl 

methacrylate – methyl methacrylate 
copolymerdocusate sodium, 104

Dimethyl phthalate, 104
Diovan HCT® (valsartan and 

hydrochlorothiazide), 508
Diovan® (valsartan), 508
Dip coating, 476
Diphenhydramine and pseudoephedrine 

chewable tablet, 285
Diphenhydramine citrate/ibuprofen, 187
Diphenhydramine hydrochloride tablets, 214, 285
Diphenoxylate hydrochloride and atropine 

sulfate tablets, 285–286
Dipyridamole, 187
Direct compression, 51, 57–58
Disintegrants, 50, 88
Disintegrating tablet, 39
Disintegration and dissolution, 46
Disintegration test, 45

buccal tablets, 46
delayed-release (enteric-coated) tablets, 46
plain coated tablets, 46
sublingual tablets, 46
uncoated tablets, 46

Dispersed orange coating, 497
Dissolution, 28, 46

disintegration and, 46
Dissolution testing, see Compressed dosage 

forms, dissolution testing 
requirements of

Disulfiram, 187
Disulfiram tablet, 508
Ditropan, 383
Divalproate sodium tablets, 286–287
Divalproex sodium, 187, 507
DLS, see Dynamic light scattering (DLS)
Docosahexaenoic acid (DHA), 517
Docusate sodium, 105, 522
Docusate sodium and standardized senna 

concentrate, 518
Docusate sodium/sodium benzoate, 105
Dolasetron mesylate, 187

DOLOBID, 508
Dolutegravir Na/rilpivirine HCl, 187
Dolutegravir sodium, 187, 188
Domperidone maleate tablets, 317
Donepezil hydrochloride, 188, 502
D-optimal selection, 59
DOSTINEX tablets, 508
Doxazosin mesylate, 188, 287
Doxazosinmesylate extended-release tablets, 504
Doxepin HCl, 188
Doxycycline hyclate, 188
Doxycycline hydrochloride tablets, 287
Doxycycline monohydrate tablets, 287–288
Doxylamine succinate/pyridoxine HCl, 188
DR drug products, see Delayed-release (DR) 

drug products
Dri klear, 105
Dri klear 042, 105
Dri klear LV 609527, 105
Dronedarone HCl, 188
Drospirenone/estradiol, 188
Drospirenone/ethinyl estradiol, 188
Drospirenone/ethinyl estradiol/levomefolate 

calcium, 188
Drug colorants, see under Tablet coating 

formulations
Drug substance, permeability class of, 29

gastrointestinal tract, instability in, 30–31
intestinal permeability methods, 29–30
pharmacokinetic studies in humans, 29

absolute bioavailability studies, 29
mass balance studies, 29

Drug substance characterization, 46–47
Drug substance permeability class, 

determining, 29
gastrointestinal tract, instability in, 30–31
intestinal permeability methods, 29–30
pharmacokinetic studies in humans, 29

Drug substance solubility class, determining, 
28–29

Dry-clear LV, 105
Dryers, 48
Dry flo, 105
Dry granulations, 56
Drying, loss on, see Loss on drying (LOD)
Drying process, 47
Dusting powder, 105
DVS, see Dynamic vapor sorption (DVS)
Dye black LB-442, 105
Dye black LB-1171, 105
Dye black LB-9972, 105
Dye blue lake blend LB-332, 105
Dye blue lake blend LB-1245, 105
Dye blue lake blend LB-1939, 105
Dye blue lakolene, 105
Dye blue LB-781, 105
Dye brown lake, 105
Dye brown lake blend, 105
Dye brown lake blend LB-1685, 105
Dye brown lake blend LB-1792, 105
Dye brown LB-464, 105
Dye burnt umber, 105
Dye carmine 09349, 105
Dye chroma-teric deb-5037-ore, 105
Dye chroma-teric yellow T3277-ye, 105
Dye chroma-tone, 105
Dye chroma-tone-P DDB-8746-OR, 105
Dye chroma-tone PDDB-8906W, 105
Dye DC red lake, 105
Dye DC red LB no. 9570, 105
Dye DC red LB WJ-9570, 105
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Dye diolack 00f32892 yellow, 105
Dye emerald green LB, 105
Dye emerald green LB-9207, 105
Dye FDC black LB260, 105
Dye FDC blue no. 40 HT lake, 105
Dye FDC brown R LB-56069, 105
Dye FDC green LB-3323, 105
Dye FDC green LB-9583, 105
Dye FDC LB483, 105
Dye FDC orange LB-452, 105
Dye FDC purple LB588, 105
Dye FDC purple LB-694, 105
Dye green 70363, 105
Dye green al LB-265, 105
Dye green aluminum LB, 105
Dye green lake blend LB-333, 106
Dye green lake blend LB-1236, 105
Dye green lake blend LB-1441, 105
Dye green lake blend LB-1644, 106
Dye green LB, 106
Dye green LB-279, 106
Dye green LB-482, 106
Dye green LB-555, 106
Dye green LB-603, 106
Dye green LB-820, 106
Dye green LB-883, 106
Dye green LB-1594, 106
Dye green LB-1616, 106
Dye green PB-1543, 106
Dye green PB-1763, 106
Dye lavender lake blend LB-1603, 106
Dye lavender LB-1356, 106
Dye mint green, 106
Dye ochre 3506, 106
Dye orange 54172, 106
Dye orange lake blend 3810, 106
Dye orange lake blend LB-1439, 106
Dye orange lake blend LB-1944, 106
Dye orange LB-715, 106
Dye orange LB-1387, 106
Dye orange PB-1657, 106
Dye orange PB-2148, 106
Dye pink, 106
Dye purple LB-562, 106
Dye purple LB-639, 106
Dye purple LB-694, 106
Dye purple LB-1902, 106
Dye red cotolene-p, 106
Dye red lake blend 6053-r, 106
Dye red PB-1595, 106
Dye salmon LB-1668, 106
Dyes in formulations, 47
Dye spectraspray blue 50726, 106
Dye tan PB-1388, 106
Dye turquoise LB-1430, 106
Dye violet, 106
Dye white cotolene-P, 106
Dye yellow 70362, 106
Dye yellow lake blend LB-1769, 106
Dye yellow LB 104, 106
Dye yellow LB-111, 106
Dye yellow LB-282, 106
Dye yellow LB-1577, 106
Dye yellow LB-1637, 106
Dye yellow LB 9706, 106
Dye yellow PB1345, 106
Dye yellow PB-1381, 106
Dye yellow WD-2014, 107
Dynamic light scattering (DLS), 60
Dynamic vapor sorption (DVS), 60
DYRENIUM, 524

Early exposure measurement, 9
Edetate calcium disodium, 107
Edetate disodium, 107
Edetate sodium, 107
Edetic acid, 107
EES, see Erythromycin ethylsuccinate (EES)
Efavirenz, 188, 288
Effervescent tablet, 39, 41, 57
Effexor (venlafaxine hydrochloride) tablets, 508
Egg phospholipids, 107
Eiderdown soap, 107
Elavil® (amitriptyline HCl), 235
Elbasvir/grazoprevir, 188
Electrostatic coating, 476
Electrostaticity, 63–64
Eletriptan, 521
Eletriptan-coated fast-crumbling granule tablets, 

288–289
Eletriptan hydrobromide, 188
Eltrombopag olamine, 188
Eluxadoline, 188
Elvitegravir, 189
Empagliflozin, 189
Empagliflozin/linagliptin, 189
Empagliflozin/metformin hydrochloride, 189
Emtricitabine, 188
Emtricitabine/rilpivirine HCl/tenofovir 

alafenamide fumarate, 189
Emtricitabine/rilpivirine HCl/tenofovir 

disoproxil fumarate, 189
Emtricitabine/tenofovir alafenamide 

fumarate, 189
Emtricitabine/tenofovir disoproxil fumarate, 189
ENABLEX® (darifenacin), 508
Enalapril maleate tablets, 189, 289
Enantiomers versus racemates, 22
Encora™, 508
Endogenous substances, 23–24
ENJUVIA (synthetic conjugated estrogens), 509
Enoxacin tablets, 289–290
Entacapone, 189, 290, 506, 522
Entecavir, 189
Enteric-coated tablets, 43
Enteric coating, see under Tablet coating 

formulations
Enteric film coatings, 495
EPHEDRINE-GUAIFENESI, 509
Ephedrine tablets, 434
EPIVIR®, 509
EPIVIR-HBV, 509
Eplerenone, 189, 290
Eprosartan mesylate, 189
Eprosartan mesylate/hydrochlorothiazide, 189
EPZICOM tablets, 509
Equipment, 47

blenders, 47
high shear (high energy), 48
plastic bag, 48
pony pan, 47
ribbon, 47–48
tumbler, 48

coating equipment, 49
dryers, 48
tablet compression equipment, 48–49

Ergotamine tartrate fast-melt tablets, 290
Erlotinib, 523
Erlotinib HCl, 189
Error variance, 10
EryPed chewable tablets, 509
ERY-TAB tablets, 509
Erythromycin, 189

Erythromycin and sulfamethoxazole tablet, 290
Erythromycin Base Filmtab, 509
Erythromycin delayed-release tablets, 509
Erythromycin ethylsuccinate (EES), 291, 508, 509
Erythromycin particle-coated tablets, 291–292
Erythromycin particles in tablets, 518
ERYTHROMYCIN STEARATE, 509
Erythromycin tablets, 292, 293
Escitalopram oxalate, 189, 514
ESKALITH, 510
Eslicarbazepine acetate, 189
Esomeprazole magnesium, 189
Estazolam tablets, 189, 294, 520
Ester-C®, 519
Esterified estrogens, 189
Estrace tablets, 294
Estradiol/norethindrone acetate, 189
Estradiol/norgestimate, 190
Estradiol tablets, 294
Estradiol vaginal tablets, 295, 525
ESTRATEST® tablets, 510
Estrogens, conjugated (EC)/

medroxyprogesterone acetate 
(MPA), 190

Estrogens, conjugated synthetic B, 190
Estrogens conjugated synthetic A, 190
Estropipate tablets, 295
Eszopiclone, 190
Ethacrynic acid, 190
Ethambutol HCl, 190
Ethambutol tablets, 296
Ethinyl estradiol, 190
Ethinyl estradiol/ethynodiol diacetate, 190
Ethinyl estradiol/levonorgestrel, 190
Ethinyl estradiol/norethindrone, 190
Ethinyl estradiol/norethindrone acetate, 190
Ethinyl estradiol/norgestimate, 190
Ethinyl estradiol/norgestrel, 190
Ethinyl estradiol tablets, 375–376, 377, 522
Ethionamide, 190
Ethionamide tablets, 524
Ethotoin tablets, 518
Ethyl acrylate and methyl methacrylate 

copolymer, 107
Ethylcellulose dispersion Type B, 108
Ethylcellulose (EC), 107–108, 474, 493
Ethyl vanillin, 107
Etidronate disodium, 190
Etodolac, 190
Etophylline and theophylline tablets, 297
Etravirine, 191
Eudragit, 474
Eudragit® enteric aqueous, see under Tablet 

coating formulations
Eudragit L 30 D, 108
Everolimus, 191
Evista, 409
EVISTA® (raloxifene hydrochloride), 510
Exceptions, 133
Excipients, 32, 49, 87

coating agent, 49
diluents, 50
disintegrant, 50
glidant, 49
lubricant, 50–51
tablet binder, 50

Excipients used in FDA approved products, 90
acacia, 90
acesulfame potassium, 90
acetic acid, 90
acetic anhydride, 90
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acetyltributyl citrate, 90
acid blue 9 ammonium, 90
acrylates copolymer, 90
acryl-eze 93O91240 green, 90
acryl-eze 93053823 orange, 90
acryl-eze 93084719 pink, 90
acryl-eze 93018509 white, 90
activated charcoal, 90
adipic acid, 90
adrabetadex, 90
advantia prime 190100BA01 white, 90
agar, 91
albumins, 91
alcohol, 91
algeldrate, 91
alginic acid, 91
alpha-tocopherol, 91
alpha-tocopherol, dl-, 91
alpha-tocopherol acetate, 91
aluminum hydroxide, 91
aluminum silicate, 91
aluminum stearate, 91
alzamer-39, 91
alzamer-50, 91
amaranth, 91
amberlite XE-88, 91
aminobenzoate sodium, 91
ammonia solution, 91
ammonio methacrylate copolymer Type A, 91
ammonio methacrylate copolymer Type B, 91
ammonium calcium alginate, 91
ammonium chloride, 92
ammonium glycyrrhizate, 92
ammonium phosphate, dibasic, 92
anhydrous citric acid, 92
anhydrous dextrose, 92
anhydrous dibasic calcium phosphate, 92
anhydrous lactose, 92, 93
anhydrous trisodium citrate, 93
antifoam, 93
aquacoat ECD, 93
aquacoat ECD-30, 93
aquarius BKT14090 yellow, 93
aquarius BP17066 blue, 93
arginine, 93
ascorbic acid, 93
ascorbyl palmitate, 93
aspartame, 93, 94
bentonite, 94
benzyl alcohol, 94
benzyl violet, 94
betadex, 94
bismuth subcarbonate, 94
black ink, 94
brown iron oxide, 94
buffered soda, 94
butyl alcohol, 94
butylated hydroxyanisole, 94
butylparaben, 94
calcium, 94
calcium acetate, 94
calcium alginate and ammonium alginate, 94
calcium carbonate, 94, 95
calcium citrate, 95
calcium hydroxide, 95
calcium lactate, 95
calcium phosphate, 95

dibasic monohydrate, 95
calcium polycarbophil, 95
calcium pyrophosphate, 95
calcium silicate, 95

calcium stearate, 95
calcium sulfate, 95
calcium sulfate anhydrous, 95
calcium sulfate dihydrate, 95
candelilla wax, 95, 96
carbomer homopolymer Type A (allyl 

pentaerythritol crosslinked), 96
carbomer homopolymer Type B (allyl 

pentaerythritol or allyl sucrose 
crosslinked), 96

carboxymethylcellulose, 96
carboxymethylcellulose calcium, 96
carboxymethylcellulose sodium, 96, 97
carboxymethyl starch, 96
carboxypolymethylene, 97
carmine, 97
carnauba wax, 97
carrageenan, 97
carvone, (-)-, 97
castor oil, 97
cellaburate, 97
cellacefate, 97
cellulose, oxidized, 98
cellulose acetate, 97, 98
cellulose microcrystalline/

carboxymethylcellulose  
sodium, 98

cetostearyl alcohol, 98
cetyl alcohol, 98
cherry, 98
chromacote T 2700GN, 98
chromacote T 2716Y, 98
chroma-kote T2956-Y yellow, 98
cinnamaldehyde, 98
cinnamon oil, 98
citric acid monohydrate, 98
coateric YPA-6-7430 white, 98
color HS 290008CR01 white, 98
color ICG-U-10251 brown, 98
compressible sugar, 98, 99
copovidone K25-31, 99
corn oil, 99
corn starch, partially hydrolyzed, 99
corn syrup, 99
cottonseed oil, 99
croscarmellose, 99
croscarmellose sodium, 99
crospovidone, 99, 100
crystal gum, 100
cutina, 100
cysteine hydrochloride, 100, 101
cysteine hydrochloride anhydrous, 101
D&C blue, 101
D&C green, 101
D&C red, 101
D&C violet, 101
D&C yellow, 102
dextrates, 103
dextrin, 103
dextrose, 103
dextrose monohydrate, 103
diacetylated monoglycerides, 103
diatomaceous earth, 103
dibasic calcium phosphate dihydrate, 103
dibutyl sebacate, 103
diethyl phthalate, 103, 104
dihydroxyaluminum sodium carbonate, 104
diisopropylbenzothiazyl-2-sulfenamide, 104
dimethicone 100, 104
dimethiconol/trimethylsiloxysilicate 

crosspolymer, 104

dimethylaminoethyl methacrylate – butyl 
methacrylate – methyl methacrylate 
copolymerdocusate sodium, 104

dimethyl phthalate, 104
docusate sodium, 105
docusate sodium/sodium benzoate, 105
dri klear, 105
dri klear 042, 105
dri klear LV 609527, 105
dry-clear LV, 105
dry flo, 105
dusting powder, 105
dye black LB-442, 105
dye black LB-1171, 105
dye black LB-9972, 105
dye blue lake blend LB-332, 105
dye blue lake blend LB-1245, 105
dye blue lake blend LB-1939, 105
dye blue lakolene, 105
dye blue LB-781, 105
dye brown lake, 105
dye brown lake blend, 105
dye brown lake blend LB-1685, 105
dye brown lake blend LB-1792, 105
dye brown LB-464, 105
dye burnt umber, 105
dye carmine 09349, 105
dye chroma-teric deb-5037-ore, 105
dye chroma-teric yellow T3277-ye, 105
dye chroma-tone, 105
dye chroma-tone-P DDB-8746-OR, 105
dye chroma-tone PDDB-8906W, 105
dye DC red lake, 105
dye DC red LB no. 9570, 105
dye DC red LB WJ-9570, 105
dye diolack 00f32892 yellow, 105
dye emerald green LB, 105
dye emerald green LB-9207, 105
dye FDC black LB260, 105
dye FDC blue no. 40 HT lake, 105
dye FDC brown R LB-56069, 105
dye FDC green LB-3323, 105
dye FDC green LB-9583, 105
dye FDC LB483, 105
dye FDC orange LB-452, 105
dye FDC purple LB588, 105
dye FDC purple LB-694, 105
dye green 70363, 105
dye green al LB-265, 105
dye green aluminum LB, 105
dye green lake blend LB-333, 106
dye green lake blend LB-1236, 105
dye green lake blend LB-1441, 105
dye green lake blend LB-1644, 106
dye green LB, 106
dye green LB-279, 106
dye green LB-482, 106
dye green LB-555, 106
dye green LB-603, 106
dye green LB-820, 106
dye green LB-883, 106
dye green LB-1594, 106
dye green LB-1616, 106
dye green PB-1543, 106
dye green PB-1763, 106
dye lavender lake blend LB-1603, 106
dye lavender LB-1356, 106
dye mint green, 106
dye ochre 3506, 106
dye orange 54172, 106
dye orange lake blend 3810, 106
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dye orange lake blend LB-1439, 106
dye orange lake blend LB-1944, 106
dye orange LB-715, 106
dye orange LB-1387, 106
dye orange PB-1657, 106
dye orange PB-2148, 106
dye pink, 106
dye purple LB-562, 106
dye purple LB-639, 106
dye purple LB-694, 106
dye purple LB-1902, 106
dye red cotolene-p, 106
dye red lake blend 6053-r, 106
dye red PB-1595, 106
dye salmon LB-1668, 106
dye spectraspray blue 50726, 106
dye tan PB-1388, 106
dye turquoise LB-1430, 106
dye violet, 106
dye white cotolene-P, 106
dye yellow 70362, 106
dye yellow lake blend LB-1769, 106
dye yellow LB 104, 106
dye yellow LB-111, 106
dye yellow LB-282, 106
dye yellow LB-1577, 106
dye yellow LB-1637, 106
dye yellow LB 9706, 106
dye yellow PB1345, 106
dye yellow PB-1381, 106
dye yellow WD-2014, 107
edetate calcium disodium, 107
edetate disodium, 107
edetate sodium, 107
edetic acid, 107
egg phospholipids, 107
eiderdown soap, 107
ethyl acrylate and methyl methacrylate 

copolymer, 107
ethylcellulose, 107, 108
ethylcellulose dispersion Type B, 108
ethyl vanillin, 107
eudragit L 30 D, 108
FD&C blue, 108, 109
FD&C green, 109
FD&C red, 109
FD&C yellow, 109, 110
ferric oxide brown, 111
ferric oxide green, 111
ferric oxide orange, 111
ferric oxide pink, 111
ferric oxide red, 111
ferric oxide yellow, 111
ferrosoferric oxide, 112
ferrous fumarate, 112
film coating solution, aqueous Im-163, 112
flavor aniseed 501007 BP0551, 112
flavor banana durarome 860.095 TD09.91, 112
flavor banana SA84, 112
flavor blackberry, 112
flavor black cherry 501027 AP0551, 112
flavor black currant 501017, 112
flavor black currant ST 6138/31, 112
flavor burnt sugar 680537, 112
flavor burnt sugar 687817, 112
flavor burnt sugar 994535, 112
flavor butterscotch 61OO5-U, 112
flavor cherry 461566, 112
flavor cherry durarome 860.097 TD10.91, 112
flavor cherry FI-8568, 112
flavor cherry NV-1489, 112

flavor cherry 594 s.d., 112
flavor cinnamon, 112
flavor cool vanilla BP18114, 112
flavor cool vanilla BP18257, 112
flavor creme 46971, 112
flavor fruit gum 912, 112
flavor grape 054158, 113
flavor grape 486939, 113
flavor grape 59.145/APO5.51, 113
flavor grape S120, 113
flavor lemon lime SD 935, 113
flavor lemon N&A 397, 113
flavor masking tak-031431, 113
flavor MCP lemon duramone 4409A, 113
flavor MCP lime duramone 6419, 113
flavor menthol mint PFC-9926, 113
flavor menthol TAK-020184, 113
flavor mint 501359, 113
flavor mint SN027513, 113
flavor mint 51296 TP0551, 113
flavor orange 501071 AP0551, 113
flavor peppermint, 113
flavor peppermint 517, 113
flavor peppermint 131989, 113
flavor peppermint 501500, 113
flavor peppermint, natural spraylene, 113
flavor peppermint seelock 34907, 113
flavor peppermint TAK-022173, 113
flavor peppermint Wl-6167, 113
flavor raspberry 954, 113
flavor strawberry 17.36.8509, 113
flavor strawberry 052311 AP0551, 113
flavor strawberry 17C56217, 113
flavor strawberry guarana 

586.997/APO5.51, 113
flavor strawberry PHS-132962, 113
flavor sweet 24052, 113
flavor sweet 604978, 113
flavor tutti frutti 51.880/AP05.51, 113, 114
flour, 114
fructose, 114
fumaric acid, 114
galactose, 114
galactose monohydrate, 114
gelatin, 114

crosslinked, 114
gelatin Type B bovine, 114
glutamic acid hydrochloride, 114
glycerin, 114
glycerin polymer solution I-137, 114
glyceryl behenate/eicosadioate, 114
glyceryl dibehenate, 114, 115
glyceryl distearate, 115
glyceryl mono and dipalmitostearate, 115
glyceryl monocaprylate, 115
glyceryl oleate, 115
glyceryl palmitostearate, 115
glyceryl stearate/peg stearate, 115
glyceryl tricaprylate, 115
glycine, 115
glycine hydrochloride, 115
green starch blend, 115
guar gum, 115
guinea green b, 115
high density polyethylene, 115
hydrochloric acid, 115
hydrogenated castor oil, 115
hydrogenated cottonseed oil, 116
hydrogenated soybean lecithin, 116
hydrogenated soybean oil, 116
hydrogenated tallow acid, 116

hydroxyethyl cellulose, 116
hydroxyethyl ethylcellulose, 116
hydroxymethyl cellulose, 116, 117, 118
hymetellose, 118
hypromellose 2208, 118, 119
hypromellose 2910, 119, 120, 121
hypromellose acetate succinate, 120
hypromellose 2906, 119
hypromellose phthalate, 120
hystrene, 121
indigotindisulfonate sodium, 121
indigotine P, 121
ink black A-10527, 121
ink black SW-9007, 121
ink blue TEK print SB-6029, 121
ink edible black, 121
ink edible blue, 121
ink edible brown, 121
ink edible white, 121
ink green A-10454, 121
ink thinner, 121
instacoat universal A05G11159 white, 121
iron oxide beige, 121
isomalt, 121
isooctyl acrylate/acrylamide/ 

vinyl acetate copolymer, kollidon 
VA 64 polymer, 121

kaolin, 121
lactic acid, 121
lactitol, 121
lactoferrin, bovine, 121
lactose, 122, 123
lactose monohydrate, 122

cellulose, microcrystalline, 122
lauroyl PEG-32 glycerides, 123
lauroyl polyoxylglycerides, 123
lauryl sulfate, 123
lecithin, 123

disaturated, 123
soybean, 123

leucine, 123
light mineral oil, 123
lime oil, 123
locust bean gum, 123
low-substituted hydroxypropyl cellulose, 123
lubritab, 124
magnesium aluminometasilicate Type 1A, 124
magnesium aluminometasilicate Type IB, 124
magnesium aluminum silicate, 124
magnesium aspartate, 124
magnesium carbonate, 124
magnesium hydroxide, 124
magnesium oxide, 124
magnesium palmitostearate, 124
magnesium phosphate, tribasic, 

pentahydrate, 124
magnesium silicate, 124, 125
magnesium stearate, 125
magnesium sulfate, 125
magnesium tartrate, 126
maleic acid, 126
maltitol, 126
maltodextrin, 126
maltose, 126
maltose anhydrous, 126
maltose monohydrate, 126
mannitol, 126, 127
mannose, D-, 127
medical antifoam emulsion C, 127
medium-chain triglycerides, 127
meglumine, 127
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mentha piperita leaf, 127
menthol, 127
methacrylic acid copolymer, 128
methacrylic acid - ethyl acrylate copolymer 

(1:1) Type A, 127
methacrylic acid - methyl methacrylate 

copolymer (1:1), 127, 128
methacrylic acid - methyl methacrylate 

copolymer (1:2), 128
methylated spirits, 128
methylcellulose, 128
methyl chloride, 128
methyl ethyl ketone, 128
methylparaben, 129
methylparaben sodium, 129
mica, 129
microcrystalline cellulose, 129, 130
milk protein concentrate, 130
mineral oil, 130
modified corn starch (1-octenyl succinic 

anhydride), 130
monoethanolamine, 130
monoglycerides, 130
monosodium citrate, 130
montan wax, 130
myristyl alcohol, 130
myvacet type 5-00, 130
naphtha, 130
naphthol blue black, 130
neohesperidin dihydrochalone, 130
non-pareil seeds, 130
oil, hydrogenated, 130
oleic acid, 130
opacoat NA7013 clear, 130
opacode, 130
opadry, 130–150
opaglos, 150
opalux, 150–151
opalux green, 151
opaspray, 151–153
opatint, 153
orange oil, 153
palmitic acid, 153
paraffin, 153
pectin, 153
pectin, citrus, 153
PEG-20 stearate, 153
peppermint oil, 153
pharmaburst B1, 153
pharmaburst B2, 153
pharmaburst C1, 153
1-(phenylazo)-2-naphthylamine, 90
phosphoric acid, 154
pigment blend, 154
piperazine, 154
plasacryl, 154
plusweet, 154
polacrilin, 154
polacrilin potassium, 154
polishing solution IM-182, 154
polish wax 7625 P 100, 154
poloxamer 188, 154
poloxamer 407, 154
poly(bis(p-carboxyphenoxy) propane 

anhydride):sebacic acid, 154
polycarbophil, 154
polydextrose, 154
polydextrose K, 154
polyethylene glycol, 154–156
polyethylene oxide, 156
polyoxyl 35 castor oil, 156

polyoxylethylene isononylphenyl ester, 157
polyoxyl glyceryl stearate, 157
polyoxyl 40 hydrogenated castor oil, 156
polyoxyl stearate, 157
polyoxyl 40 stearate, 156, 157
polysaccharides, 157
polysaccharides soy, 157
polysorbate 20, 157
polysorbate 80, 157
polystyrene sulfonic acid, 157
polyvinylacetal, 158
polyvinyl acetate, 157
polyvinyl acetate phthalate, 157
polyvinyl alcohol, 157–158
polyvinyl alcohol/polyvinyl acetate 

copolymer, 158
polyvinylpyrrolidone ethylcellulose, 158
ponceau 3R, 158
ponceau xylidine, 158
potassium, 158
potassium bicarbonate, 158
potassium bitartrate, 158
potassium carbonate, 158
potassium chloride, 158
potassium phosphate, monobasic, 158
potassium sorbate, 158
povidone, 159–160

K12, 158
K25, 158
K27, 158
K30, 158–159
K90, 159

powdered cellulose, 160
primajel, 160
propylene glycol, 160
propylene glycol alginate, 160
propylene glycol laurates, 160
propylene glycol monolaurate, 160
propyl gallate, 160
propylparaben, 160
propylparaben sodium, 160
prosolv, 161
prosweet, 161
protein hydrolysate, 161
rhodamine B, 161
riboflavin, 161
rosin, 161
saccharin, 161
saccharin sodium, 161
saccharin sodium anhydrous, 161
sepifilm LP-761 blanc, 161
sepisperse, 162
shellac, 162
silica dimethyl silylate, 162
silicon dioxide, 162, 163
silodrate, 163
simethicone, 163
simethicone C, 163
simethicone emulsion, 163
soap, 163
sodium alginate, 163
sodium aluminosilicate, 163
sodium ascorbate, 163
sodium benzoate, 163
sodium bicarbonate, 163, 164
sodium bisulfite, 164
sodium bitartrate, 164
sodium carbonate, 164
sodium carbonate monohydrate, 164
sodium caseinate, 164
sodium chloride, 164

sodium citrate, 164
sodium hydroxide, 165
sodium laureth-3 sulfate, 165
sodium lauryl sulfate, 165
sodium laurylsulfonate, 165
sodium metabisulfite, 165
sodium phosphate, 165

dibasic, 166
dibasic, anhydrous, 165
dibasic, heptahydrate, 165, 166
monobasic, 166
monobasic, anhydrous, 166
monobasic, monohydrate, 166
tribasic, monohydrate, 166

sodium polystyrene sulfonate, 166
sodium starch glycolate Type A corn, 166
sodium starch glycolate Type A potato, 

166, 167
sodium starch glycolate type b potato, 167
sodium stearate, 167
sodium stearyl fumarate, 167, 168
sodium sulfate, 168
sodium sulfate anhydrous, 168
sodium thiosulfate, 168
sodium thiosulfate anhydrous, 168
sodium tripolyphosphate, 168
solvent orange 2, 168
solvent red 49, 168
sorbic acid, 168
sorbitan monolaurate, 168
sorbitan monooleate, 168
sorbitol, 168
sorbitol solution, 168
soybean oil, 168
spearmint, 168
spearmint oil, 168
spectrablend CSL-15764 (blue), 168
star anise, 168
starch, 168, 169

corn, 169
modified, 170
potato, 170
pregelatinized, 170
rice, 170
tapioca, 170
wheat, 170

starch 826, 169
starch 7150, 169
stearates, 170
stearic acid, 170, 171
stear-O-wet C, 170
stear-O-wet M, 170
stearoyl polyoxylglycerides, 171
stearyl alcohol, 171
strawberry, 171
succinic acid, 171
sucralose, 171
sucrose, 171, 172
sucrose stearate, 172
sugar spheres, 172
surelease E-7-7050, 172
surelease E-719010 clear, 172
synchron oral carrier, 172
synchron oral carrier base KF, 172
synchron oral carrier vehicle type EM, 172
synthetic iron oxides, 172
talc, 172, 173
tartaric acid, 173
tetrachloroethylene, 173
titanium dioxide, 173
tocopherol, 173



542 Index 

tocophersolan, 173
tragacanth, 173
triacetin, 173, 174
tribasic calcium phosphate, 174
tribehenin, 174
tricalcium phosphate, 174
triceteareth-4 phosphate, 174
triethyl citrate, 174
trimyristin, 174
trisodium citrate dihydrate, 174
tromethamine, 174
TY-MED filler, blue, 174
urea, 174
vanilla, 174
vanillin, 174
vegetable oil, 174
vegetable oil, hydrogenated, 175
vegetable oil glyceride, hydrogenated, 175
velvetine black powder, 175
wax, 175
wax, vegetable, 175
wheat, 175
white wax, 175
xanthan gum, 175
xylitol, 175
xylitol 300, 175
yellow wax, 175
zein, 175
zinc chloride, 175
zinc stearate, 175
zinc sulfate, 175
zinc sulfate monohydrate, 175

Exemestane, 191
Expiry date (or expiration date), 24, 34
Exposure measures, 9
Extended release tablet, 39
External plasticizer, 475
Ezetimibe, 191, 526, 527
Ezetimibe and simvastatin tablets, 297–298
Ezetimibe/simvastatin, 191
Ezetimibe tablets, 298–299
Ezogabine, 191

FACTIVE (gemifloxacin mesylate), 510
Famciclovir, 191, 299, 510
Famotidine, 191, 299–300
Famotidine/calcium carbonate/magnesium 

hydroxide, 191
Famotidine/ibuprofen, 191
Famvir® (famciclovir), 510
FazaClo® (clozapine), 510
FDA approved products, excipients used in, see 

Excipients used in FDA approved 
products

FD&C blue, 108, 109
FD&C green, 109
FD&C red, 109
FD&C yellow, 109, 110, 111
Febuxostat, 191
Felbamate, 191
Feldkamp cone-beam algorithm, 62
Felodipine, 191, 518
Femara® (letrozole tablets), 510
Fenofibrate, 191
Fenofibrate tablets, 514, 524
Fenofibric acid, 191
Fenoprofen calcium tablet, 300
Fentanyl citrate, 191
Ferrets tablets, 510
Ferric citrate, 191
Ferric oxide brown, 111

Ferric oxide green, 111
Ferric oxide orange, 111
Ferric oxide pink, 111
Ferric oxide red, 111
Ferric oxide yellow, 111
Ferrosoferric oxide, 112
Ferrous fumarate, 112, 192, 301
Ferrous sulfate, manganese sulfate, and copper 

sulfate tablets, 301
Ferrous sulfate tablets, 301
Fesoterodine fumarate, 192
Fexofenadine and pseudoephedrine sulfate 

tablets, 301–302
Fexofenadine and pseudoephedrine tablets, 301
Fexofenadine HCl, 192
Fexofenadine HCl/pseudoephedrine HCl, 192
Fexofenadine tablets, 302
Fidaxomicin, 192
Fill weights, 51
Film-coated tablets, 43–44
Film coating, 44; see also under Tablet coating 

formulations
Film coating solution, aqueous IM-163, 112
Film formers

acrylate polymers, 474–475
ethylcellulose (EC), 474
hydroxypropyl cellulose (HPC), 474
hydroxypropyl methylcellulose (HPMC), 474
methylhydroxy ethylcellulose (MHEC), 474
polyethylene glycols (PEGs), 474
povidone, 474
sodium carboxymethyl cellulose, 474

Finasteride, 192
Finasteride tablets, 302
Fines, 51
Finished product, 51, 52
Finished product testing, 51
Fixed dose combinations containing BCS Class 

1, or Class 3, or a combination of 
Class 1 and 3 drugs, 32

Flavor aniseed 501007 BP0551, 112
Flavor banana durarome 860.095 TD09.91, 112
Flavor banana SA84, 112
Flavor blackberry, 112
Flavor black cherry 501027 AP0551, 112
Flavor black currant 501017, 112
Flavor black currant ST 6138/31, 112
Flavor burnt sugar 680537, 112
Flavor burnt sugar 687817, 112
Flavor burnt sugar 994535, 112
Flavor butterscotch 61OO5-U, 112
Flavor cherry 461566, 112
Flavor cherry durarome 860.097 TD10.91, 112
Flavor cherry FI-8568, 112
Flavor cherry NV-1489, 112
Flavor cherry 594 s.d., 112
Flavor cinnamon, 112
Flavor cool vanilla BP18114, 112
Flavor cool vanilla BP18257, 112
Flavor creme 46971, 112
Flavor fruit gum 912, 112
Flavor grape 054158, 113
Flavor grape 486939, 113
Flavor grape 59.145/APO5.51, 113
Flavor grape S120, 113
Flavor lemon lime SD 935, 113
Flavor lemon N&A 397, 113
Flavor masking tak-031431, 113
Flavor MCP lemon duramone 4409A, 113
Flavor MCP lime duramone 6419, 113
Flavor menthol mint PFC-9926, 113

Flavor menthol TAK-020184, 113
Flavor mint 501359, 113
Flavor mint SN027513, 113
Flavor mint 51296 TP0551, 113
Flavor orange 501071 AP0551, 113
Flavor peppermint, 113
Flavor peppermint 517, 113
Flavor peppermint 131989, 113
Flavor peppermint 501500, 113
Flavor peppermint, natural spraylene, 113
Flavor peppermint seelock 34907, 113
Flavor peppermint TAK-022173, 113
Flavor peppermint Wl-6167, 113
Flavor raspberry 954, 113
Flavor strawberry 17.36.8509, 113
Flavor strawberry 052311 AP0551, 113
Flavor strawberry 17C56217, 113
Flavor strawberry guarana 586.997/APO5.51, 113
Flavor strawberry PHS-132962, 113
Flavor sweet 24052, 113
Flavor sweet 604978, 113
Flavor tutti frutti 51.880/AP05.51, 113, 114
Flavoxate HCl, 192
Flecainide acetate, 192, 523
FLEXERIL, 510
Flibanserin, 192
Flour, 114
Flow properties of powder, 62
Fluconazole, 192, 302
Fludarabine phosphate, 192
Fludrocortisone acetate, 192
Fluid-bed dryers, 47, 59
Flumadine® film-coated tablets, 510–511
Fluoxetine hydrochloride, 192, 302–303, 521
Fluoxetine hydrochloride fast-melt tablets, 303
Fluoxetine tablets, 302
Fluphenazine HCl, 192
Fluvastatin sodium, 192
Fluvoxamine maleate, 192, 303–304
Focalin™, 511
Folic acid tablets, 304
Food and Drug Administration (FDA), 4, 5, 14
Formulation excipients, 87

added functionality excipients, 89
binders, 88
colorants, 89
diluents, 87–88
disintegrants, 88
glidants and antiadherents, 88
lubricants, 88
superdisintegrants, 88–89

FORTAMET™, 511
Fosamax, 229
FOSAMAX PLUS D, 511
FOSAMAX tablets, 511
Fosamprenavir calcium, 192, 514
Fosinopril sodium, 192
Fosinopril sodium/hydrochlorothiazide, 192
Fosinopril tablets, 304
FOSRENOL®, 511
Fraunhofer theory, 60
Free flowing powders, 64
Friction electrification, 63
FROVA tablet, 511
Frovatriptan succinate, 192, 511
Fructose, 114
Fucidin tablets, 305
Fumaric acid, 114
Furazolidone tablets, 305
Furosemide, 192
Furosemide tablets, 305, 511
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Gabapentin, 192, 306–307, 517
Gabapentin enacarbil, 192
GABITRIL (tiagabine HCl) tablets, 511
Galactose, 114
Galactose monohydrate, 114
Galanthamine hydrobromide tablets, 192, 307
Garlic extract tablets, 307
Garlic tablets, 307
Gas adsorption, 61
Gas chromatography (GC), 65
Gas-phase technique, 65
Gas physisorption, 61
Gas pycnometry, 62
Gastrointestinal therapeutic system (GITS), 504
Gastrointestinal tract, instability in, 30–31
GC, see Gas chromatography (GC)
Gefitinib, 192
Gelatin, 114

crosslinked, 114
Gelatin Type B bovine, 114
Gemfibrozil, 192, 307
Gemifloxacin mesylate, 192, 510
Geometric dilution, 52
Geometric mean, 10
Geometric metamerism, 63
Geranium rose dye, 485
Ginkgo extract tablets, 308
GITS, see Gastrointestinal therapeutic 

system (GITS)
Gleevec® film-coated tablets, 511
Glibenclamide tablets, 308–309
Gliclazide tablets, 309
Glidant, 49
Glidants, 57, 88
Glimepiride, 192, 309, 310
Glimepiride/pioglitazone HCl, 192
Glimepiride/rosiglitazone maleate, 192
Glipizide, 193
Glipizide/metformin HCl, 193
Glipizide tablets, 310
Gloss coating, 485
Glucotrol, 310
Glutamic acid hydrochloride, 114
Glyburide and metformin tablets, 311
Glyburide/metformin HCl, 193
Glyburide (micronized), 193
Glyburide (non-micronized), 193
Glyburide tablets, 311–312
Glycerin, 114
Glycerin polymer solution I-137, 114
Glycerol, 44
Glyceryl behenate/eicosadioate, 114
Glyceryl dibehenate, 114, 115
Glyceryl distearate, 115
Glyceryl mono and dipalmitostearate, 115
Glyceryl monocaprylate, 115
Glyceryl oleate, 115
Glyceryl palmitostearate, 115
Glyceryl stearate/peg stearate, 115
Glyceryl tricaprylate, 115
Glycine, 115
Glycine hydrochloride, 115
Glycine tablets, 257
Glycopyrrolate, 193
Glynase® prestab® tablets, 312
GMP audit template, 67

audit of suppliers, 82
complaints and product recalls, 80–81
contract manufacture and analysis, 81–82
dispensing/assembling, 70
documentation, 76–78

hygiene, 68
liquids manufacturing, 72–75
packaging, 75–76
personnel, 68
quality control, 78–80
self-inspection, 81
solids manufacturing, 70–72
warehouse, 68–69

Good manufacturing practice (GMP), 44, 53
Granisetron HCl, 193
Granulation/mix analysis, 52
Green dye, 486
Green starch blend, 115
Griseofulvin (microcrystalline), 193
Griseofulvin tablets, 312
Griseofulvin (ultramicrocrystalline), 193
Gris-PEG® tablets, 511
Grossing (smoothing), 473
Guaifenesin, 193, 312–313
Guaifenesin/pseudoephedrine hydrochloride, 193
Guanfacine, 193
Guanidine tablets, 511
Guar gum, 115
Guinea green b, 115

Haloperidol, 193
Heckel equation, 62
Heparin tablet, 313
Herbal hemorrhoid tablet, 313
High density polyethylene, 115
High shear (high energy), 48
High-speed encapsulation equipment, 49
“Hitching post” technique, 63
Holberry red coating, 486
Homatropine methylbromide/hydrocodone 

bitartrate, 193
Horsetail extract tablets, 314
HPC, see Hydroxypropyl cellulose (HPC)
HPMC, see Hydroxypropyl methylcellulose 

aqueous coatings (HPMC)
HPMCP, see Hydroxy propyl methylcellulose 

phthalate (HPMCP)
Human epidermal growth factor receptor, 523
Hydralazine hydrochloride, 193, 503
Hydrochloric acid, 115
Hydrochlorothiazide, 193, 508, 525, 526
Hydrochlorothiazide and potassium chloride, 314
Hydrochlorothiazide fast-melt tablets, 314
Hydrochlorothiazide/irbesartan, 193
Hydrochlorothiazide/lisinopril, 193
Hydrochlorothiazide/losartan potassium, 193
Hydrochlorothiazide/metoprolol succinate, 193
Hydrochlorothiazide/metoprolol tartrate, 193
Hydrochlorothiazide/moexipril HCl, 193
Hydrochlorothiazide/olmesartan medoxomil, 193
Hydrochlorothiazide/quinapril HCl, 193
Hydrochlorothiazide/spironolactone, 193
Hydrochlorothiazide tablets, 251, 314, 

331–332, 339
Hydrochlorothiazide/telmisartan, 193
Hydrochlorothiazide/triamterene, 194
Hydrochlorothiazide/valsartan, 194
Hydrocodone and acetaminophen tablets, 315
Hydrocodone and ibuprofen tablets, 315–316
Hydrocodone bitartrate, 194, 515, 526
Hydrocodone bitartrate/ibuprofen, 194
Hydrocortisone, 194, 511
Hydrocortone tablets, 511
Hydrodynamic radius, 60
Hydrogenated castor oil, 115
Hydrogenated cottonseed oil, 116

Hydrogenated soybean lecithin, 116
Hydrogenated soybean oil, 116
Hydrogenated tallow acid, 116
Hydromorphone HCl, 194
Hydromorphone hydrochloride fast-melt tablet, 316
Hydrophilic lubricants, 88
Hydrophobic stearic acid, 88
Hydroxyethyl cellulose, 116
Hydroxyethylcellulose coating, 491–492
Hydroxyethyl ethylcellulose, 116
Hydroxymethyl cellulose, 116, 117, 118
Hydroxy methylcellulose coating, 491–492

reddish orange opaque, 490
subcoating solution, 491

Hydroxy methylcellulose/hydroxyethyl 
cellulose coating

blue, 491
clear, 491–492

Hydroxypropyl cellulose (HPC), 474
Hydroxypropyl cellulose coating, 490
Hydroxypropylethylcellulose coating, 490–491
Hydroxypropyl methylcellulose aqueous 

coatings (HPMC), 474, 493; see also 
under Tablet coating formulations

Hydroxypropyl methylcellulose coating, 490
Hydroxypropylmethyl cellulose-containing 

drugs, 64
Hydroxypropyl methyl cellulose phthalate 

enteric coating
clear enteric, 497
light apricot orange, 497
orchid pink opaque, 497

Hydroxy propyl methylcellulose phthalate 
(HPMCP), 476

Hydroxyzine HCl, 194
Hydroxyzine tablets, 316
Hymetellose, 118
Hyoscine butylbromide tablets, 316–317
Hypodermic tablets, 56
Hypromellose 2208, 118, 119
Hypromellose 2910, 120, 121
Hypromellose acetate succinate, 120
Hypromellose 2906, 119
Hypromellose phthalate, 120
Hystrene, 121
HYZAAR, 511

Ibandronate sodium, 194
IBUPROFEN, 512
Ibuprofen, 194

chewable tab, 318
and domperidone maleate tablets, 317
and domperidone sustained-release tablet, 

317–318
and hydrocodone bitartrate tablet, 318
tablets, 218, 315–316, 319–323, 322–323, 379

Ibuprofen coated fast-crumbling 
granule tablet, 319

Ibuprofen fast-dissolve tablet, 319
Ibuprofen/oxycodone HCl, 194
Ibuprofen/phenylephrine HCl, 194
Ibuprofen sustained-release bilayer tablet, 

319–320
Idelalisib, 194
IGC, see Inverse gas chromatography (IGC)
Illuminant metamerism, 63
Iloperidone, 194
Imatinib mesylate, 194, 511
IMDUR, 512
Imipramine HCl, 194
Imipramine tablets, 323
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IMITREX sumatriptan tablets, 512
Imitrex tablet, 429
Immediate-release (IR) drug product, 27
Immediate-release (IR) drug products, of BA 

and BE studies, 19
over-encapsulation of clinical trial 

formulations, 21
post-approval changes, 19
preapproval changes, 19
scale-up and post-approval changes, 21–22

Immediate-release (IR) solid oral dosage 
forms, 27

Implant, 42
Impurity profile, 44
Indapamide, 194
Indapamide tablet, 512
Inderal LA capsules, 512
Indigotindisulfonate sodium, 121
Indigotine P, 121
Indomethacin, 42
Indomethacin sustained-release tablets, 323
Indomethacin tablets, 323
INDs, see Investigational new drug applications 

(INDs)
Indur, 325
Infrared (IR) press, 62
Injectable tablet, 39
Ink black A-10527, 121
Ink black SW-9007, 121
Ink blue TEK print SB-6029, 121
Ink edible black, 121
Ink edible blue, 121
Ink edible brown, 121
Ink edible white, 121
Ink green A-10454, 121
Ink thinner, 121
Inosin tablets, 324
In-process control, 55
In-process material, storage of, 56
In-process testing, 52–53
Instacoat universal A05G11159 white, 121
INTELECTOL® tablet, 512
Interconnected pores, 61
Intestinal permeability methods, 29–30
Intrasubject variability

drug products with high intrasubject 
variability, 24

Inverse gas chromatography (IGC), 60, 65
INVERSINE®, 512
Investigational new drug applications (INDs), 

13, 14
Investigational new drug applications (INDs)/

new drug applications (NDAs), 33
In vitro-in vivo correlation (IVIVC), 18
In vivo bioavailability and bioequivalence 

studies, waiver of, 27
biopharmaceutics classification system 

(BCS), 27
biowaivers based on, 31
dissolution, 28
permeability, 28
solubility, 28

data to support a biowaiver request, 33
additional information, 34
data supporting high permeability, 34
data supporting high solubility, 33–34
data supporting rapid, very rapid, and 

similar dissolution, 34
determining drug product dissolution 

characteristics and dissolution profile 
similarity, 31

drug substance permeability class, 
determining, 29

gastrointestinal tract, instability in, 
30–31

intestinal permeability methods, 29–30
pharmacokinetic studies in humans, 29

drug substance solubility class, determining, 
28–29

exceptions, 133
excipients, 32
fixed dose combinations containing BCS 

Class 1, or Class 3, or a combination 
of Class 1 and 3 drugs, 32

prodrugs, 32
regulatory applications of the BCS–based 

biowaivers, 33
abbreviated new drug applications 

(ANDAs), 33
investigational new drug applications 

(INDs)/new drug applications 
(NDAs), 33

supplemental NDAs/ANDAs 
(postapproval changes), 33

Irbesartan, 194, 324
IRESSA®, 512
IR press, see Infrared (IR) press
Iron (polymer-coated particle) tablets, 325
Iron oxide beige, 121
Isocarboxazid, 194
Isomalt, 121
Isoniazid, 194
Isoniazid tablets, 325
Isooctyl acrylate/acrylamide/vinyl acetate 

copolymer, kollidon  
VA 64 polymer, 121

Isosorbide dinitrate, 194
Isosorbide dinitrate/hydralazine HCl, 194
Isosorbide dinitrate tablets, 325
Isosorbide mononitrate, 194, 374
Isotherm, 61
Isovaleramide sustained-release tablets, 326
Isradipine, 194
Itraconazole, 194
Ivabradine HCl, 194
Ivacaftor, 194
Ivacaftor/lumacaftor, 195
Ivermectin, 195
IVIVC, see In vitro-in vivo correlation (IVIVC)

KALETRA (lopinavir/ritonavir) film-coated 
tablets, 513

Kaolin, 121
Kaolin–pectin tablets, 327
K-DUR®, 513
Keppra® (levetiracetam) tablets, 513
KETEK® tablets, 513
Ketoconazole, 195
Ketoprofen, 195
Ketorolac tromethamine, 195
Ketotifen tablets, 327
Khellin tablets, 327
Klor, 395–396
KLUCEL®, 490
Kollidon® 30 and Shellac, 493
Kollidon VA 64, 51
Kollidon® VA 64, 492
Kollidon® VA 64 and hydroxypropyl 

methylcellulose, 493
Kollidon® VA 64 and polyvinyl alcohol, 492–

493; see also under Tablet coating 
formulations

K-PHOS®ORIGINAL (sodium free) tablet, 513
K-TAB (potassium chloride extended-release 

tablets), 513

Labetalol HCl, 195
Labetalol tablets, 328
Lacosamide, 195
Lactic acid, 121
Lactitol, 121
Lactoferrin, bovine, 121
Lactose, 87, 122, 123
Lactose monohydrate, 122

cellulose, microcrystalline, 122
Lakes, 89
Lakes (dyes), 47, 57
LAMICTAL (lamotrigine), 513
LAMISIL® (terbinafine hydrochloride 

tablets), 513
Lamivudine, 195
Lamivudine/raltegravir Ka, 195
Lamivudine/stavudine/nevirapine, 195
Lamivudine/zidovudine, 195
Lamivudine/zidovudine + efavirenz, 195
Lamivudine/zidovudine + nevirapine, 195
Lamivudine/zidovudine/nevirapine, 195
Lamivudine /zidovudine tablets and abacavir 

sulfate tablets-co-packaged, 195
Lamotrigine tablets, 195, 328, 513
Lanoxin, 283
LANOXIN (digoxin), 513
Lansoprazole, 195, 328, 520
Lapatinib ditosylate, 195
Laser light diffraction, 60
Laser light scattering, 60
Lasix, 305
Latent variables, 59
Lauroyl PEG-32 glycerides, 123
Lauroyl polyoxylglycerides, 123
Lauryl sulfate, 88, 123
Lecithin, 123

disaturated, 123
soybean, 123

Ledipasvir/sofosbuvir, 195
Leflunomide, 195
Lesinurad, 196
Letermovir, 196
Letrozole/ribociclib, 196
Letrozole tablets, 196, 510
Leucine, 123
Leucovorin calcium, 196
LEUKERAN (chlorambucil), 514
Levamisole hydrochloride tablets, 329
Levamisole tablets, 329
Levaquin tablets, 330
Levetiracetam, 196, 513
LEVITRO, 514
Levocarnitine, 196
Levocetirizine dihydrochloride, 196
Levodopa, 261–262, 522
Levofloxacin tablets, 196, 330
Levonorgestrel, 196, 514, 522
LEVOTHROID® (levothyroxine  

sodium tablets), 514
Levothyroxine sodium, 196
Levothyroxine sodium fast-melt tablets, 330
Levothyroxine sodium tablets, 330, 514, 523
Lexapro® (escitalopram oxalate) tablets, 514
LEXIVA (fosamprenavir calcium) tablets, 514
Librium capsules, 514
Light apricot orange coating, 497
Light mineral oil, 123
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Lime oil, 123
Linagliptin, 196
Linagliptin/metformin HCl, 196
Linezolid, 196
Linezolid tablet, 331
Liothyronine sodium, 196
Liotrix tablets, 524
LIPITOR® (atorvastatin calcium) tablets, 514
Lisinopril, 196, 526
Lisinopril and hydrochlorothiazide tablets, 

331–332
Lisinopril tablets, 332–334
Lithium carbonate, 196, 334
Locust bean gum, 123
LOD, see Loss on drying (LOD)
LOFIBRA® (fenofibrate tablets), 514
Lomefloxacin HCl, 196
Lomefloxacin hydrochloride tablets, 335
Long-half-life drugs, 23
Loperamide HCl, 196
Loperamide HCl/simethicone, 196
Loperamide hydrochloride fast-melt tablet, 335
Loperamide hydrochloride tablets, 335
Lopinavir/ritonavir, 196
Loratadine, 196
Loratadine and chlorpheniramine sustained-

release tablet, 337
Loratadine and pseudoephedrine sulfate tablets, 

336, 337
Loratadine fastab, 338
Loratadine/pseudoephedrine sulfate, 196
Loratadine tablet, 336
LORATIDINE, 514
LORATIDINE-PSEUDOEPHEDRINE, 515
Lorazepam, 196, 339
Lorcaserin HCl, 197
Losartan and hydrochlorothiazide tablets, 339
Losartan potassium, 197, 339, 507
Losartan potassium-hydrochlorothiazide, 511
Loss on drying (LOD), 47, 59
Lotensin, 246
Lotensin HCT, 515
LOTRONEX tablets, 515
Lovastatin/niacin, 197
Lovastatin tablets, 516
Low-substituted hydroxypropyl cellulose, 123
Lozenge tablet, 41–42
Lubricant, 50–51
Lubricants, 88
Lubritab, 124
Ludipress, 51
Lurasidone HCl, 197
Lycopene tablet cores, 339

Macitentan, 197
Magaldrate chewable tablets, 340
Magaldrate-dispersible tablets, 340
Magaldrate tablets, 340–341
Magaldrate with simethicone tablet, 341–342
Magnesium aluminometasilicate Type 1A, 124
Magnesium aluminometasilicate Type IB, 124
Magnesium aluminum silicate, 124
Magnesium aspartate, 124
Magnesium carbonate, 124
Magnesium carbonate tablets, 233, 342
Magnesium hydroxide, 124
Magnesium hydroxide/omeprazole/sodium 

bicarbonate, 197
Magnesium oxide, 124
Magnesium palmitostearate, 124
Magnesium phosphate, tribasic, pentahydrate, 124

Magnesium silicate, 124, 125
Magnesium silicate chewable tablets, 233
Magnesium stearate, 88, 125
Magnesium sulfate, 125
Magnesium tartrate, 126
Maillard condensation reaction, 87
MALARONE (atovaquone and proguanil 

hydrochloride), 515
Maleic acid, 126
MALS, see Multi-angle light scattering (MALS)
Maltitol, 126
Maltodextrin, 126
Maltose, 126
Maltose anhydrous, 126
Maltose monohydrate, 126
Malvern Mastersizer Series, 60
Manganese sulfate tablets, 262
Mannitol, 126, 127
Mannose, D-, 127
Manual coating (white), 495
Manufacture, 15, 33, 34, 41
Manufacturer, 8, 21, 44, 47, 49, 50–51, 52
Maraviroc, 197
Mass balance studies, 29
Master formula, 45, 51, 53, 56
MAVIK (trandolapril) tablets, 515
MAXALT, 515
MAXZIDE® (triamterene and 

hydrochlorothiazide), 515
MDI, see Metered dose inhaler (MDI)
MEBARAL (mephobarbital), 516
Mebendazole, 197
Mebendazole tablets, 342
Mecamylamine HCl, 197
Meclizine HCl, 197
Meclizine hydrochloride tablets, 342
Medical antifoam emulsion C, 127
Medium-chain triglycerides, 127
Medrol tablet, 349
Medroxyprogesterone acetate, 197
Medroxyprogesterone acetate (MPA), 343, 520
Medroxyprogeste tablets, 277
Mefenamic acid and dicyclomine hydrochloride 

tablets, 343
Mefenamic acid tablets, 343
Mefloquine hydrochloride, 197, 343–344
Meglumine, 127
Melatonin, 516
Meloxicam, 197
Melphalan, 197, 502
Memantine hydrochloride, 197, 516
Mentha piperita leaf, 127
Menthol, 127
Mephobarbital, 516
MEPHYTON phytonadione tablets, 516
Meprobamate, 197
Meprobamate and phenobarbital tablets, 344
Meprobamate tablets, 344, 345
Mercaptopurine, 197, 521
Mesalamine, 197
Mesna, 197
Mestranol/norethindrone, 198
Metamerism, 63
Metamizol tablets, 345
Metaxalone, 198
Metered dose inhaler (MDI), 62
Metformin HCl, 198
Metformin HCl/pioglitazone HCl, 198
Metformin HCl/saxagliptin, 198
Metformin HCl/sitagliptin phosphate, 198
Metformin hydrochloride, 511

Metformin hydrochloride biphasic tablet, 345
Metformin hydrochloride tablets, 346
Metformin/repaglinide, 198
Metformin tablets, 346, 347
Methacrylic acid copolymer, 128
Methacrylic acid - ethyl acrylate copolymer (1:1) 

Type A, 127
Methacrylic acid - methyl methacrylate 

copolymer (1:1), 127, 128
Methacrylic acid - methyl methacrylate 

copolymer (1:2), 128
Methadone HCl, 198
Methamphetamine hydrochloride tablets, 507
Methazolamide, 198
Methenamine hippurate, 198
Methenamine tablets, 347
Methimazole, 198
Methocarbamol, 198
Methocel-based coatings, 485
Methotrexate sodium, 198
Methscopolamine bromide, 198
Methyclothiazide and deserpidine tablets, 347
Methyclothiazide tablets, 348
Methylated spirits, 128
Methylcellulose, 128
Methyl chloride, 128
Methyl cysteine tablets, 348
Methyldopa-chlorothiazide, 502
Methylergonovine maleate, 198
Methylergotamine malate tablets, 348–349
Methyl ethyl ketone, 128
Methylhydroxy ethylcellulose (MHEC), 474
Methylnaltrexone bromide, 198
Methylparaben, 129
Methylparaben sodium, 129
Methylphenidate, 198
Methylphenidate HCl, 198
Methylphenidate hydrochloride tablets extended 

release, 349
Methylprednisolone, 198
Methylprednisolone tablets, 349
Methyltestosterone, 198
Metoclopramide HCl, 198
Metoclopramide hydrochloride tablets, 350
Metoclopramide tablets, 349, 350–351
Metolazone, 198
Metoprolol succinate, 198, 351
Metoprolol tartrate, 198, 351
Metronidazole, 198
Metronidazole, furazolidone, and loperamide, 352
Metronidazole effervescent vaginal tablets, 351
Metronidazole tablets, 351, 352–353
MEVACOR® (lovastatin) tablets, 516
MHEC (methylhydroxy ethylcellulose), 474
Mica, 129
Miconazole, 198
Microcalorimetry, 60, 65
Microcrystalline cellulose, 87, 129, 130
Micronase tablets, 311–312
Micronization, 59
Microprocessor-controlled tablet press, 48
MIDAMOR (amiloride HCL), 516
Midodrine HCl, 198
Midodrine hydrochloride controlled-release 

tablet, 353
Midodrine hydrochloride tablet, 354, 520
Midodrine hydrochloride triple layer tablet, 

354–355
Mie theory, 60
Mifepristone, 198, 199
Miglitol, 199
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Milk protein concentrate, 130
Milnacipran HCl, 199
Mineral oil, 130
Mini-tablet, 42
Minocycline hydrochloride tablets, 516
Minoxidil, 199
Mirabegron, 199
MIRADON tablets, 516
Mirtazapine, 199
Misoprostol, 199, 502
Mitotane, 199
Mixers, types of

high shear (high energy), 48
plastic bag, 48
pony pan, 47
ribbon, 47–48
tumbler, 48

Modafinil, 199, 521
Model-independent methods, 6
Moderate red coating, 486
Modified corn starch (1-octenyl succinic 

anhydride), 130
Modified-release (MR) drug products, of BA and 

BE studies, 19
beaded capsules, 22
MR dosage forms, 22
post-approval changes, 20
preapproval changes, 19–20

Modified-release tablet, 42
Moexipril hydrochloride, 199, 525
Molded tablets, 56
Molindone HCl, 199
Monoethanolamine, 130
Monoglycerides, 130
Monopril, 304–305
Monosodium citrate, 130
Montan wax, 130
Montelukast sodium, 199
Morphine sulfate, 199
Morphine sulfate and granisetron hydrochloride 

sustained-release tablet, 356
Morphine sulfate effervescent tablet, 356
Motrin, 322
MOTRIN® IB tablet, 516
Moxifloxacin, 199
MPA, see Medroxyprogesterone acetate (MPA); 

Mycophenolic acid (MPA)
MRP2, see Multidrug resistance associated 

protein 2 (MRP2)
MSC, see Multiplicative scatter correction 

(MSC)
MS CONTIN® Controlled-release tablets, 516
Multi-angle light scattering (MALS), 60
Multidrug resistance associated protein 2 

(MRP2), 29
Multiplicative scatter correction (MSC), 59
Multivariate techniques, 58
Multivitamin, 362–365, 366

and beta-carotene tablets, 356
and carbonyl iron tablets, 357
chewable tablets for children, 360
with copper and zinc, 366
for dogs, 365–366
effervescent tablets, 361
effervescent tablets with beta carotene, 362
and fluoride chewable tablets, 357–358
mineral tablets, 358–359
and mineral tablets with beta carotene, 

358–359
tablets with beta-carotene, 362, 366, 367
with zinc tablets, 367–368

Multivitamin, calcium, and iron tablets, 360
Multivitamin + calcium + iron tablets, 359
Multivitamin + carbonyl iron tablets, 360
Mycophenolate mofetil, 199
Mycophenolic acid (MPA), 199, 516
Myfortic® (mycophenolic acid), 516
MYLERAN (busulfan) film-coated tablet, 516
Myristyl alcohol, 130
Myvacet type 5-00, 130

Nabumetone, 199, 521
Nadolol, 199
Nadolol tablet, 516
Naldemedine, 199
Nalidixic acid tablets, 368
Naloxegol oxalate, 199
Naltrexone HCl, 199
Naltrexone HCl/bupropion HCl, 200
Namenda® (memantine hydrochloride), 516
Naphtha, 130
Naphthol blue black, 130
NAPROSYN tablets, 520
Naproxen, 200, 369
Naproxen/esomeprazole magnesium, 200
Naproxen sodium, 200
Naproxen sodium/diphenhydramine HCl, 200
Naproxen sodium/sumatriptan succinate, 200
Naratriptan HCl, 200
Narrow therapeutic index (NTI) drug products, 33
Nateglinide, 200, 522
National Formulary (NF), 7
NCEs, see New chemical entities (NCEs)
NDAs, see New drug applications (NDAs)
Near infrared (NIR), 59
Nebivolol HCl, 200
Nebivolol/valsartan, 200
Nefazodone HCl, 200
Nelfinavir mesylate, 200, 370, 526
Neohesperidin dihydrochalone, 130
Neomycin sulfate, 200
Neomycin tablets, 370
Neurontin® (gabapentin), 517
Nevirapine, 200
New chemical entities (NCEs), 44
New drug applications (NDAs), 5, 13, 14, 33
Newer granulator-vacuum dryers, 47
NEXAVAR film-coated tablet, 517
NF, see National Formulary (NF)
Niacin, 200
Niacin/simvastatin, 201
Niacin tablet, 370
Nicardipine hydrochloride sustained-release 

tablets, 370–371
Nicomide® tablets, 517
Nicotinamide tablets, 371
Nicotinic acid (niacin) tablets, 371
Nifedipine, 201, 372
Nifedipine coprecipitate tablet, 371–373
Nilutamide, 201
Nimesulide dispersible tablets, 372–373
NIPALS algorithm, see Nonlinear iterative 

partial least squares (NIPALS) 
algorithm

NIR, see Near infrared (NIR)
NIRAVAM™ (alprazolam orally disintegrating 

tablets), 517
Nisoldipine, 201, 523
Nitazoxanide, 201
Nitisinone, 201
Nitrendipine tablets, 373
Nitrofurantoin tablets, 373

Nitroglycerin, 42, 201
Nitroglycerin and isosorbide mononitrate 

sustained-release tablet, 374
Nitroglycerin tablets, 375
Nolvadex tablets, 429
Nonflowable cohesive powder, 64
Nonlinear iterative partial least squares 

(NIPALS) algorithm, 58
Non-pareil seeds, 130
Noramidopyrine methanesulfonate and 

dicyclomine hydrochloride tablets, 375
Norephedrine, 219
Norephedrine and terfenidine tablet, 375
Norephedrine hydrochloride, 219
Norethindrone, 201
Norethindrone acetate, 201
Norethindrone acetate tablets, 503
Norethindrone and ethinyl estradiol tablets, 

375–376
Norfloxacin tablets, 376
Norgestimate and ethinyl estradiol tablets, 377
Novel drug delivery systems, 54
Noyes–Whitney equation, 61
Nystatin, 201, 377
Nystatin vaginal tablets, 517

Obeticholic acid, 201
Observer metamerism, 63
ODT, see Orally disintegrating tablets (ODT)
Ofloxacin, 201
Ohaus or Brabender index, 47
Oil, hydrogenated, 130
Olanzapine, 201, 378, 379, 527
Olanzapine orally disintegrating tablets, 377–378
Oleic acid, 130
Olmesartan medoxomil, 201
Ombitasvir/paritaprevir/ritonavir, 201
Ombitasvir/paritaprevir/ritonavir and dasabuvir 

sodium, 201
Omega fatty acids tablets, 381
Omeprazole and ibuprofen tablets, 379
Omeprazole effervescent tablets, 379–380
Omeprazole fast-disintegrating tablet, 380
Omeprazole fast-dissolving tablet, 380
Omeprazole tablets, 380–381, 381
Ondansetron, 201
Ondansetron HCl, 201
Opacoat NA7013 clear, 130
Opacode, 130
Opadry®, 130–150, 504
Opadry fx, 44
Opadry green dye, 488
Opadry red dye, 487
Opadry yellow dye, 487
Opaglos, 150
Opaglos 2, 44
Opalux, 150–151
Opalux green, 151
Opaquant-extenders, 475
Opaspray, 151–153, 475
Opatint, 153
Open pores, 61

dead-end pores, 61
interconnected pores, 61

OptiNate™, 517
Orally disintegrating tablets (ODT), 39, 43
Oral transmucosal fentanyl citrate, 501
Orange coating, 494
Orange dye, 496
Orange oil, 153
ORAP® (pimozide), 517
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Orchid pink opaque coating, 497
Orlistat chewable tablet, 382
Orphenadine hydrochloride, 218
Orphenadrine citrate, 201, 214
Orthogonal signal correction (OSC), 59
Ortho-novum, 375–376
OSC, see Orthogonal signal correction (OSC)
Osimertinib mesylate, 201
Ospemifene, 201
Oxaprozin, 202
Oxcarbazepine, 202, 524
Oxprenolol retard tablet, 382–383
Oxybutynin chloride, 202, 383
Oxybutynin hydrochloride tablet, 383–384
Oxycodone and acetaminophen tablets, 384
Oxycodone HCl/naloxone HCl, 202
Oxycodone hydrochloride, 202, 384
Oxycodone hydrochloride and acetaminophen 

tablets, 384
Oxycodone hydrochloride controlled release 

tablets, 517
OxyContin® (oxycodone hydrochloride 

controlled release), 517
Oxymetholone, 502
Oxymorphone HCl, 202
Oxytetracycline tablets, 384

Pacerone® (amiodarone HCl) tablets, 517
Packaging, 51, 56
Packaging material, 50
Pale yellow dye, 490
Paliperidone, 202
Palmitic acid, 153
Pancreatin and cholic acid tablets, 385
Pancreatin tablets, 385
Pancrelipase, 202
Pantoprazole sodium, 202, 520
Pantoprazole tablets, 385
Papain chewable tablets, 386
Papaverine hydrochloride retard tablet, 386
Para amino salicylic acid tablets, 387
Paraffin, 153
PARCOPA™ (carbidopa-levodopa orally 

disintegrating tablets), 518
PARNATE, 518
Paroxetine, 202
Paroxetine hydrochloride, 202, 387, 518
Paroxetine hydrochloride hemihydrate tablet, 

387–388
Parsley extract tablets, 240
Particle coating, 54
Particle size distribution, 60–61
Particle size studies, 59–61
PAXIL CR (paroxetine hydrochloride), 518
Pazopanib HCl, 202
PCA, see Principal component analysis (PCA)
PCS, see Photon correlation spectroscopy (PCS)
PCs, see Principal components (PCs)
PDB, see Protein Data Bank (PDB)
Peak exposure measure, 9
Pectin, 153
Pectin, citrus, 153
PEGANONE (ethotoin tablets), 518
PEG-20 stearate, 153
PEGs, see Polyethylene glycols (PEGs)
Pemoline, 202
Penbutolol sulfate, 202
Penicillin chewable tablets, 388–389
Penicillin V, 202
Penicillin V potassium, 202
Pentobarbital tablets, 277

Pentoxifylline, 202
Pepcid, 299
Peppermint oil, 153
Peptide sublingual tablet, 389
Perampanel, 202
Percentage porosity, 62
Percocet, 384
Perfloxacin tablets, 389
Pergolide mesylate, 202
Peri-Colace® tablets, 518
Perindopril erbumine, 202, 501
Permeability class boundary, 28
Permeability class of drug substance, 29

gastrointestinal tract, instability in, 30–31
intestinal permeability methods, 29–30
pharmacokinetic studies in humans, 29

absolute bioavailability studies, 29
mass balance studies, 29

Perphenazine, 202
P-glycoprotein (P-gp), 29
Pharmaburst B1, 153
Pharmaburst B2, 153
Pharmaburst C1, 153
Pharmaceutical product, 8, 48
Pharmacokinetic studies in humans, 29

absolute bioavailability studies, 29
mass balance studies, 29

Pharmacotherapeutic nature of drug, 5
Phendimetrazine tablets, 389
Phendimetrazine tartrate, 202
Phenelzine sulfate, 202
Phenergan, 401, 518
Phenindione tablets, 389–390
Phenolphthalein tablets, 390, 391
Phenoxymethyl penicillin potassium tablets, 390
Phenprobamate tablets, 215
Phentermine HCl, 202
1-(Phenylazo)-2-naphthylamine, 90
Phenylbutazone tablets, 392
Phenylpropanolamine, 220, 262
Phenylpropanolamine and brompheniramine 

fast-dissolving tablet, 391
Phenylpropanolamine hydrochloride tablets, 

391, 392
Phenyltoloxamine tablets, 219
Phenytoin, 202, 393
Phenytoin sodium tablets, 392, 393
Phosphoric acid, 154
Photon correlation spectroscopy (PCS), 60
Physical adsorption, 61
Physisorption, 61
Phytonadione, 202
Pigment blend, 154
Pilocarpine HCl, 202
Pimavanserin tartrate, 202
Pimozide, 203, 517
Pindolol, 203
Pioglitazone hydrochloride, 203, 393, 501
Pipemidic acid tablets, 393–394
Piperazine, 154
Pipobroman tablets, 394
Pirfenidone, 203
Piroxicam tablet, 394
Piroxicam water-dispersible tablets, 394–395
Pitavastatin calcium, 203
Placebo, 394–395
Plain coated tablets, 46
Plasacryl, 154
Plasma concentrations, 3
Plastic bag, 48
Plasticity, 51

Plasticizers, 475
Plavix, 276
PLAVIX (clopidogrel bisulfate), 518
PLENDIL (felodipine), 518
PLETAL (cilostazol) tablets, 518
PLS analysis, see Projections to latent structures 

(PLS) analysis
Plusweet, 154
Polacrilin, 154
Polacrilin potassium, 154
Polishing, 473
Polishing solution IM-182, 154
Polish wax 7625 P 100, 154
Poloxamer 188, 154
Poloxamer 407, 154
Poly(bis(p-carboxyphenoxy) propane 

anhydride):sebacic acid, 154
Polycarbophil, 154
Polydextrose, 154
Polydextrose K, 154
Polyethylene glycols (PEGs), 44, 54, 57, 88, 

154–156, 474
Polyethylene oxide, 156
Polymorphism, 64–65
Polyoxyl 35 castor oil, 156
Polyoxylethylene isononylphenyl ester, 157
Polyoxyl glyceryl stearate, 157
Polyoxyl 40 hydrogenated castor oil, 156
Polyoxyl stearate, 157
Polyoxyl 40 stearate, 156, 157
Polysaccharides, 157, 476
Polysaccharides soy, 157
Polysorbate 20, 157
Polysorbate 80, 157
Polystyrene sulfonic acid, 157
Polyvinylacetal, 158
Polyvinyl acetate, 157
Polyvinyl acetate phthalate, 157, 476
Polyvinyl alcohol, 157–158, 492–493
Polyvinyl alcohol/polyvinyl acetate 

copolymer, 158
Polyvinylpyrrolidone (PVP), 58, 88, 492
Polyvinylpyrrolidone (PVP) coatings

Kollidon® VA 64, 492
subcoating, 492

Polyvinylpyrrolidone ethylcellulose, 158
Ponatinib HCl, 203
Ponceau 3R, 158
Ponceau xylidine, 158
Pony pan, 47
Pores

bulk density, 61
percentage porosity, 62
pore size, 61
pore size distribution, 61
pore volume, 61
surface area, 61

Pore size distribution, 61
Porosity, see Pores
Posaconazole, 203
Potassium, 158
Potassium bicarbonate, 158
Potassium bicarbonate-coated tablet, 395
Potassium bitartrate, 158
Potassium carbonate, 158
Potassium chloride, 158, 203, 314, 395–396
Potassium chloride extended-release tablets, 513
Potassium citrate, 203
Potassium phosphate, monobasic, 158
Potassium sorbate, 158
Povidone, 159–160, 474, 493
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K12, 158
K25, 158
K27, 158
K30, 158–159
K90, 159

Povidone–iodine effervescent vaginal 
tablets, 396

Povidone–iodine lozenges, 396
Powder desegregation, 45
Powdered cellulose, 160
PPs, see Principal properties (PPs)
Pramipexole dihydrochloride, 203
PRANDIN® (repaglinide) tablets, 519
Prasugrel HCl, 203
Pravachol, 396
Pravastatin sodium, 203, 396
Pravastatin tablet, 397
Praziquantel, 203
Prazosin tablets, 397
PreCare® chewables, 519
PreCare® Prenatal, 519
PRECOSE® (acarbose tablets), 519
Prednisolone, 203
Prednisolone sodium phosphate, 203
Prednisolone tablets, 398–399
Prednisone, 203
Pre-dose plasma concentrations, subjects with, 25
PREFEST, 519
Pregabalin, 203
Pregabaline-coated granule fast-crumbling 

tablet, 399
Prelief tablets, 519
Premarin® (conjugated estrogens tablets), 519
Premarin tablets, 277–278
PremCal, 519
Premesis®, 519–520
PREMPHASE® therapy, 520
Prempro, 277
PREMPRO™, 520
Preservatives, 54
Press-fit Geltabs system, 44
PREVACID® NapraPAC™, 520
Primajel, 160
Primaquine phosphate, 203
Primidone, 203
Principal component analysis (PCA), 58, 59
Principal components (PCs), 58
Principal properties (PPs), 58, 59
ProAmatine® (midodrine hydrochloride) 

tablets, 520
Probenecid tablets, 399
Process control, compression, 45
Prochlorperazine Tablet, 239
Prodrugs, 32
Production batches, 44
Product-specific guidance from FDA on the 

development of compressed dosage 
forms, 37–39

Proflavanol tablet, 520
Proguanil hydrochloride, 515
Projections to latent structures (PLS) analysis, 58
Promethazine hydrochloride, 203, 399–401
Propafenone HCl, 203
Propoxyphene napsylate, 507
Propranolol HCl, 203
Propranolol hydrochloride tablet, 401, 402
Propranolol tablets, 402
Proprietary products composition (approved in US)

ABILIFY® (aripiprazole) tablets, 501
ACCOLATE (zafirlukast), 501
ACEON® (perindopril erbumine) tablets, 501

ACIPHEX® delayed-release tablets, 501
Actiq (oral transmucosal fentanyl citrate), 501
ACTONEL (risedronate sodium tablets), 501
ACTONEL with calcium, 501
ACTOPLUS MET™ tablets, 501
ACTOS (pioglitazone hydrochloride), 

501–502
ADIPEX-P tablets, 502
ALDOCLOR (methyldopa- 

chlorothiazide), 502
ALDORIL methyldopa, 502
ALKERAN (melphalan), 502
ALTOPREV™ lovastatin extended-release 

tablets, 502
AMPRAL® (acamprosate calcium), 502
ANADROL® (oxymetholone) tablets, 502
Appearex®, 502
ARICEPT® (donepezil hydrochloride), 502
ARICEPT® ODT tablets, 502
ARIMIDEX® (anastrozole), 502
AROMASIN® tablets, 502
ARTHROTEC (diclofenac sodium/

misoprostol), 502
Asacol delayed-release tablets, 503
ATACAND (candesartan cilexetil), 503
ATACAND HCT (candesartan cilexetil-

hydrochlorothiazide), 503
Aygestin (norethindrone acetate tablets), 503
Beelith, 503
Bethanechol chloride, 503
BIAXIN clarithromycin tablet, 503
BIAXIN® Filmtab®, 503
BiDil, 503
BLOCADREN (timolol maleate), 503
Buphenyl® (sodium phenylbutyrate), 503
CADUET®, 503–504
calcium polycarbophil, 504
CANESTIN synthetic conjugated estrogens 

tablets, 504
Captopril tablet, 504
CARDURA® XL, 504
CEFTIN tablets, 504
CELEBREX (celecoxib), 504
Celexa® (citalopram HBr), 504
CHANTIX™ tablets, 505
Chlor pheni ramin e-ibu profe n-pse udoep hedri 

ne tablet, 505
CIALIS® (tadalafil), 505
CIPRO XR (ciprofloxacin extended-release 

tablets), 505
Citracal Prenatal Rx, 505
CLARINEX-D®, 506
CLARINEX (desloratadine) tablets, 505
CLARINEX RediTabs®, 505
clarithromycin tablets, 503
CLINORIL (Sulindac), 506
CLORPRES®, 506
Clozapine tablets, 506
COMBIVIR tablets, 506
Combunox™ tablet, 506
Comtan® (entacapone), 506
CONCERTA®, 506
COREG (carvedilol), 506
Covera-HS (verapamil hydrochloride), 506
COZAAR (losartan potassium), 507
CRESTOR® (rosuvastatin calcium), 507
DARANIDE (dichlorphenamide), 507
DARAPRIM (pyrimethamine), 507
Darvocet (propoxyphene napsylate), 507
DECADRON (dexamethasone tablets), 507
DEPAKOTE (divalproex sodium), 507

DESOXYN (methamphetamine 
hydrochloride tablets, 507

DETROL tablets, 507
DEXEDRINE (dextroamphetamine 

sulfate), 507
Didronel tablets, 508
DIGITEK (digoxin), 508
DILAUDID TABLET, 508
Diovan HCT® (valsartan and 

hydrochlorothiazide, 508
Diovan® (valsartan), 508
Disulfiram tablet, 508
DOLOBID, 508
DOSTINEX tablets, 508
E.E.S (erythromycin ethylsuccinate), 508
Effexor (venlafaxine hydrochloride) 

tablets, 508
ENABLEX® (darifenacin), 508
Encora™, 508
ENJUVIA (synthetic conjugated 

estrogens), 509
EPHEDRINE-GUAIFENESIN, 509
EPIVIR®, 509
EPIVIR-HBV, 509
EPZICOM tablets, 509
EryPed chewable tablets, 509
ERY-TAB tablets, 509
Erythromycin Base Filmtab, 509
ERYTHROMYCIN STEARATE, 509
ESKALITH, 510
ESTRATEST® tablets, 510
EVISTA® (raloxifene hydrochloride), 510
FACTIVE (gemifloxacin mesylate), 510
Famvir® (famciclovir), 510
FazaClo® (clozapine), 510
Femara® (letrozole tablets), 510
Ferrets tablets, 510
FLEXERIL, 510
Flumadine® film-coated tablet, 511
Focalin™, 511
FORTAMET™, 511
FOSAMAX PLUS D, 511
FOSAMAX tablets, 511
FOSRENOL, 511
FROVA tablet, 511
Furosemide tablet, 511
GABITRIL (tiagabine HCl) tablets, 511
GITS (gastrointestinal therapeutic system), 505
Gleevec® film-coated tablets, 511
Gris-PEG® tablets, 511
Guanidine tablets, 511
hydralazine hydrochloride, 503
HYDROCORTONE tablets, 511
HYZAAR, 511
IBUPROFEN, 512
IMDUR, 512
IMITREX sumatriptan tablets, 512
Indapamide tablet, 512
Inderal LA capsules, 512
INTELECTOL® tablet, 512
INVERSINE®, 512
IRESSA®, 512
KALETRA (lopinavir/ritonavir) film-coated 

tablets, 513
K-DUR®, 513
Keppra® (levetiracetam) tablets, 513
KETEK® tablets, 513
K-PHOS® ORIGINAL (sodium free) tablet, 

513
K-TAB (potassium chloride extended-release 

tablets), 513
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LAMICTAL (lamotrigine), 513
LAMISIL® (terbinafine hydrochloride 

tablets), 513
LANOXIN (digoxin), 513
LEUKERAN (chlorambucil), 513
LEVITRO, 514
Levonorgestrel, 514
LEVOTHROID® (levothyroxine sodium 

tablets), 514
Lexapro® (escitalopram oxalate) tablets, 514
LEXIVA (fosamprenavir calcium) tablets, 514
Librium capsules, 514
LIPITOR® (atorvastatin calcium) tablets, 514
LOFIBRA® (fenofibrate tablets), 514
LORATIDINE, 514
LORATIDINE-PSEUDOEPHEDRINE, 514
Lotensin, 515
Lotensin HCT, 515
LOTRONEX tablets, 515
MALARONE (atovaquone and proguanil 

hydrochloride), 515
MAVIK (trandolapril) tablets, 515
MAXALT, 515
MAXZIDE® (triamterene and 

hydrochlorothiazide), 515
MEBARAL (mephobarbital), 516
Melatonin, 516
MEPHYTON phytonadione tablets, 516
MEVACOR® (lovastatin), tablets, 516
MIDAMOR (amiloride HCL), 516
Minocycline hydrochloride tablets, 516
MIRADON tablets, 516
MOTRIN® IB tablet, 516
MS CONTIN® controlled-release tablets, 516
Myfortic® (mycophenolic acid), 516
MYLERAN (busulfan) film-coated tablet, 516
Nadolol tablet, 516
Namenda® (memantine hydrochloride), 516
Neurontin® (gabapentin), 517
NEXAVAR film-coated tablet, 517
Nicomide tablets, 517
NIRAVAM™ (alprazolam orally 

disintegrating tablets), 517
Nystatin vaginal tablets, 517
OptiNate™, 517
ORAP® (pimozide), 517
OxyContin® (oxycodone hydrochloride 

controlled release), 517
Pacerone® (amiodarone HCl) tablets, 517
PARCOPA™ (carbidopa-levodopa orally 

disintegrating tablets), 518
PARNATE, 518
PAXIL CR (paroxetine hydrochloride), 518
PCE (erythromycin particles in tablets), 518
PEGANONE (ethotoin tablets), 518
Peri-Colace® tablets, 518
Phenergan, 518
PLAVIX (clopidogrel bisulfate), 518
PLENDIL (felodipine), 518
PLETAL (cilostazol) tablets, 518
PRANDIN® (repaglinide) tablets, 519
PreCare® Chewables, 519
PreCare® Prenatal, 519
PRECOSE® (acarbose tablets), 519
PREFEST, 519
Prelief tablets, 519
Premarin® (conjugated estrogens tablets, 

USP), 519
PremCal, 519
Premesis®, 519–520
PREMPRO™, 520

PREVACID®NapraPAC™, 520
ProAmatine® (midodrine hydrochloride) 

tablets, 520
Proflavanol 90 tablet, 520
ProSom (estazolam), tablets, 520
PROTONIX® (pantoprazole sodium), 520
PROVIGIL (modafinil), 521
Prozac® (fluoxetine hydrochloride), 521
PURINETHOL (mercaptopurine), 521
Ranexa™ (ranolazine), 521
Rapamune® (sirolimus), 521
RDA (recommended daily allowance), 503
RELAFEN (nabumetone), 521
RELPAX® (eletriptan), 521
REQUIP (ropinirole hydrochloride) film-

coated TILTAB® tablet, 521
RESCRIPTOR tablets, 521
RETROVIR (zidovudine), 521
REVATIO™, 521
RILUTEK® (riluzole), 521
Ritalin-SR®, 521
ROZEREM™ (ramelteon), 522
Seasonale® (levonorgestrel/ethinyl estradiol 

tablets), 522
Sedapap® butalbital and acetaminophen, 522
SENOKOT tablets, 522
Sensipar™ (cinacalcet hydrochloride), 522
SEROQUEL (quetiapine fumarate), 522
SPECTRACEF® tablets, 522
Stalevo® (carbidopa, levodopa, and 

entacapone), 522
Starlix® (nateglinide), 522
Striant, 522
SULAR® (nisoldipine), 523
SYNTHROID® (levothyroxine sodium 

tablets), 523
TABLOID scored tablet, 523
TAGAMET (cimetidine), 523
TAMBOCOR™ (flecainide acetate), 523
TARCEVA (erlotinib), 523
TARKA®, 523
TASMAR®, 523
Tegretol, 523
TENORMIN® (atenolol), 524
Thioridazine hydrochloride, 524
3D printed tablets, 42–43
Thyrolar tablets (liotrix tablets), 524
Tinidazole, 524
TRACLEER® (bosentan), 524
TRANXENE T-TAB®, 524
TRECATOR TABLET, 524
Triamterene capsule, 524
TRICOR (fenofibrate tablets), 524
TRIGLIDE™ (fenofibrate), 524
Trileptal® (oxcarbazepine), 524
Triphasil, 525
ULTRAM® ER (tramadol hydrochloride), 525
Uniphyl® (theophylline, anhydrous), 525
Uniretic® (moexipril hydrochloride/

hydrochlorothiazide), 525
Univasc® (moexipril hydrochloride), 525
Urocit®-K, 525
UROQID-Acid®, 525
VAGIFEM® (estradiol vaginal tablets), 525
VESIcare® (solifenacin succinate), 525
VFEND tablets, 525
VIAGRA (sildenafil citrate), 525
VICODIN HP (hydrocodone bitartrate and 

acetaminophen), 525–526
VICOPROFEN®, 526
VIRACEPT® (nelfinavir mesylate), 526

Voltaren® (diclofenac sodium enteric-coated 
tablets), 526

Voltaren®-XR, (diclofenac sodium), 526
VYTORIN, 526
YASMIN, 526
Zelnorm® (tegaserod maleate), 526
ZESTORETIC® (lisinopril and 

hydrochlorothiazide), 526
ZESTRIL (lisinopril), 526
ZETIA (ezetimibe), 527
Zileuton tablets, 527
ZITHROMAX® tablets, 527
ZOLOFT® (sertraline hydrochloride), 527
ZOMIG® (zolmitriptan), 527
ZYPREXA (olanzapine), 527
ZYPREXA ZYDIS (olanzapine orally 

disintegrating tablets), 527
ZYRTEC-D (cetirizine hydrochloride, 527
ZYRTEC® (tablets and syrup), 527

Propylene glycol, 44, 160
Propylene glycol alginate, 160
Propylene glycol laurates, 160
Propylene glycol monolaurate, 160
Propyl gallate, 160
Propylparaben, 160
Propylparaben sodium, 160
Propylthiouracil, 203
Prosolv, 161
ProSom (estazolam), tablets, 520
Prosweet, 161
Protein Data Bank (PDB), 62
Protein hydrolysate, 161
Protonix, 385
PROTONIX® (pantoprazole sodium), 520
Proton pump inhibitor tablet, 402, 403
Protriptyline HCl, 203
Provera tablet, 343
PROVIGIL (modafinil), 521
Prozac, 302–303
Prozac® (fluoxetine hydrochloride), 521
Pseudoephedrine caplets, 216
Pseudoephedrine chewable tablet, 269
Pseudoephedrine HCl, 203, 301, 443, 527
Pseudoephedrine HCl/triprolidine HCl, 203
Pseudoephedrine hydrochloride fast-

disintegrating tablets, 403
Pseudoephedrine hydrochloride tablets, 215, 403
Pseudoephedrine sulfate tablet, 336, 337, 

337–338
Pseudoephedrine tablets, 404
Psyllium and docusate sodium tablet, 404
Psyllium husk tablet, 404
PURINETHOL (mercaptopurine), 521
PVP, see Polyvinylpyrrolidone (PVP)
PVP coatings, see Polyvinylpyrrolidone (PVP) 

coatings
Pycnometry, 62
Pyrazinamide, 203
Pyrazinamide tablets, 405–406
Pyridostigmine bromide, 203, 204
Pyridostigmine bromide tablets, 407
Pyridoxine tablets, 406–407
Pyrilaminetannate and phenylephrine tannate 

tablet, 407
Pyrimethamine, 204, 507

QC, see Quality control (QC)
QELS, see Quasi-elastic light scattering (QELS)
Quality control (QC), 18, 46, 56
Quarantine, 56
Quasi-elastic light scattering (QELS), 60
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Quetiapine fumarate, 204, 407, 522
Quinapril HCl, 204
Quinapril hydrochloride tablets, 408
Quinine sulfate tablets, 408
Quinolone antibiotic tablets, 408

Rabeprazole sodium, 204, 409
Rabeprazole tablets, 409
Racemates, enantiomers versus, 22
Raloxifene hydrochloride, 204, 409, 510
Raloxifene tablets Evista, 409
Raltegravir potassium, 204
Ramelteon, 204, 522
Ramipril, 204
Ranexa™ (ranolazine), 521
Ranitidine hydrocloride, 204, 409, 443
Ranitidine tablet, 410–412
Ranolazine, 204, 521
Rapamune® (sirolimus), 521
Rasagiline mesylate, 204
Raw material, 44, 47, 54, 55
“Rayleigh” scattering, 60
RDA, see Recommended daily allowance (RDA)
Recommended daily allowance (RDA), 503
Red coating, 486
Reddish orange opaque coating, 490
Red mahogany dye, 489
Reflectance determination, 63
Reglan tablets, 349
Regorafenib, 204
RELAFEN (nabumetone), 521
RELPAX® (eletriptan), 521
Repaglinide, 204, 519
REQUIP (ropinirole hydrochloride) film-coated 

TILTAB tablet, 521
RESCRIPTOR tablets, 521
RETROVIR (zidovudine), 521
REVATIO™, 521
Reworking, 49, 51, 55
Rhodamine B, 161
Ribavirin, 204
Ribbon, 47–48
Ribociclib, 204
Riboflavin, 161
Riboflavin tablets, 412–413
Rifampicin, isoniazid, ethambutol, and 

pyridoxine tablets, 413
Rifampicin tablets, 414–415
Rifapentine, 204
Rifaximin, 204
Rilpivirine HCl, 204
RILUTEK® (riluzole), 521
Riluzole, 204, 521
Rimantadine hydrochloride, 204, 511
Riociguat, 204
Risedronate sodium, 204, 205, 415–416, 501
Risedronate sodium/calcium carbonate, 205
Risperdal, 416
Risperidone, 205, 416
Ritalin-SR®, 521
Ritonavir, 205
Rivaroxaban, 205
Rizatriptan benzoate, 205, 515
Rofecoxib tablets, 416
Roflumilast, 205
Rolapitant HCl, 205
Roll compaction, 56
Ropinirole hydrochloride, 205, 521
Rosiglitazone maleate, 205, 416
Rosin, 161
Rosuvastatin calcium, 205, 507

Roxithromycin-dispersible tablet, 416–417
ROZEREM™ (ramelteon), 522
Rucaparib, 205
Rufinamide, 205
Ruxolitinib phosphate, 205

Saccharin, 161
Saccharin effervescent tablets, 417
Saccharin sodium, 161
Saccharin sodium anhydrous, 161
Saccharin tablets, 417–418
Sacubitril/valsartan, 205
Safinamide mesylate, 205
Salbutamol tablets, 418
Salicylamide tablets, 242
Sapropterin dihydrochloride, 205
Saquinavir mesylate, 205
Saxagliptin HCl, 205
Scarlet red dye, 490
Scopolamine tablet, 419
Sealing (water proofing), 473
Seasonale® (levonorgestrel/ethinyl estradiol 

tablets), 522
Sedapap® butalbital and acetaminophen, 522
Segregation, 45
Selegiline HCl, 205
Selegiline tablets, 419
Selexipag, 205
SENOKOT tablets, 522
Sensipar™ (cinacalcet hydrochloride), 522
Sepifilm LP-761 blanc, 161
Sepisperse, 162
Seroquel, 407
SEROQUEL (quetiapine fumarate), 522
Serratiopeptidase tablets, 419–420
Sertraline hydrochloride, 205, 420–421, 527
Sertraline l-lactate osmotic tablet, 420
Sevelamer carbonate, 205
Sevelamer HCl, 205
Shellac, 162, 493
Sieve sizes, conversion chart for, 55
Sildenafil citrate, 205, 422, 525
Sildenafil tablet, 421–422
Silica dimethyl silylate, 162
Silica gel, 43
Silicon dioxide, 162, 163
Silimarin tablets, 422
Silodrate, 163
Simethicone, 163
Simethicone and magnesium carbonate 

tablets, 422
Simethicone C, 163
Simethicone chewable tablets, 423
Simethicone emulsion, 163
Simethicone tablets, 233, 423
Simvastatin, 205, 424–425
Simvastatin fast-melt tablet, 424
Sinemet, 261
Singulair tablet, 355
Sirolimus, 205, 521
Sitagliptin phosphate, 205
Sitagliptin phosphate/simvastatin, 206
Skyscan-1172, 62
Slugging, 56
Smoothing, 473
SNV, see Standard normal variate 

transformation (SNV)
Soap, 163
Sodium alginate, 163
Sodium aluminosilicate, 163
Sodium ascorbate, 163

Sodium benzoate, 163
Sodium bicarbonate, 41, 163, 164
Sodium bisulfite, 164
Sodium bitartrate, 164
Sodium carbonate, 164
Sodium carbonate monohydrate, 164
Sodium carboxymethyl cellulose, 474
Sodium caseinate, 164
Sodium chloride, 164
Sodium citrate, 164
Sodium fluoride tablets, 425
Sodium free tablet, 513
Sodium hydroxide, 165
Sodium laureth-3 sulfate, 165
Sodium lauryl sulfate, 88, 165
Sodium laurylsulfonate, 165
Sodium metabisulfite, 165
Sodium phenylbutyrate, 503
Sodium phosphate, 165

dibasic, 166
dibasic, anhydrous, 165
dibasic, heptahydrate, 165, 166
monobasic, 166
monobasic, anhydrous, 166
monobasic, monohydrate, 166
tribasic, monohydrate, 166

Sodium phosphate dibasic anhydrous/
sodium phosphate monobasic 
monohydrate, 206

Sodium polystyrene sulfonate, 166
Sodium starch glycolate Type A corn, 166
Sodium starch glycolate Type A potato, 166, 167
Sodium starch glycolate Type B potato, 167
Sodium starch glycollate, 88–89
Sodium stearate, 167
Sodium stearyl fumarate, 167, 168
Sodium sulfate, 168
Sodium sulfate anhydrous, 168
Sodium thiosulfate, 168
Sodium thiosulfate anhydrous, 168
Sodium tripolyphosphate, 168
Sofosbuvir, 206
Sofosbuvir/velpatasvir, 206
Solid oral dosage forms, 87
Solid solutions, 54
Solifenacin succinate, 206, 525
Solubility class boundary, 28
Solubility determination, 28–29
Soluble tablet, 42
Solvent, 44, 53, 64
Solvent orange 2, 168
Solvent red 49, 168
Solvents, 475
SOP, see Standards of practice (SOP)
Sorafenib tosylate, 206
Sorbic acid, 168
Sorbitan monolaurate, 168
Sorbitan monooleate, 168
Sorbitol, 168
Sorbitol solution, 168
Sotalol hydrochloride tablets, 425
Soybean oil, 168
Spearmint, 168
Spearmint oil, 168
Specification, 45, 46, 49, 50, 51, 52, 55
Specific pore volume and porosity, 61
Spectrablend CSL-15764 (blue), 168
SPECTRACEF® tablets, 522
Spectrophotometer, 63
Spiramycin-dispersible tablets, 426
Spironolactone, 206
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Spironolactone tablets, 426
Spirulina extract chewable tablets, 426
Stalevo® (carbidopa, levodopa, and 

entacapone), 522
Standard normal variate transformation (SNV), 59
Standards of practice (SOP), 44
Star anise, 168
Starch, 168, 169

corn, 169
modified, 170
potato, 170
pregelatinized, 170
rice, 170
tapioca, 170
wheat, 170

Starch 826, 169
Starch 7150, 169
Starlix® (nateglinide), 522
Starting material, 55
“Static” or “Rayleigh” scattering, 60
Stearates, 170
Stearic acid, 170, 171
Stearic acid salts, 88
Stear-O-wet C, 170
Stear-O-wet M, 170
Stearoyl polyoxylglycerides, 171
Stearyl alcohol, 171
Stokes radius, 60
Strawberry, 171
Striant, 522
Student’s t distribution, 10
Subcoating, 473, 491
Sublingual tablets, 39, 42, 46
Succinic acid, 171
Sucralfate, 206
Sucralfate and sodium alginate tablets, 426
Sucralose, 171
Sucroferric oxyhydroxide, 206
Sucrose, 171, 172
Sucrose stearate, 172
Sugar-coated tablets, 43
Sugar-coating pan, 492
Sugar coatings, see under Tablet coating 

formulations
Sugar spheres, 172
SULAR® (nisoldipine), 523
Sulfadiazine, 206
Sulfadimidine tablets, 426
Sulfamethoxazole and trimethoprim tablets, 

427–428
Sulfamethoxazole/trimethoprim, 206
Sulfasalazine, 206
Sulfathiazole tablets, 428
Sulindac, 506
Sumatriptan succinate, 206, 429
Sumatriptan succinate fast-melt tablet, 429
Sumatriptan tablets, 429
Sun orange dye, 487, 489
Superdisintegrants, 88–89
Surelease E-7-7050, 172
Surelease E-719010 clear, 172
Surface area, 61
Surface area measurement, 61
Surfactants, 88
Suspension, tablet for, 39
Suvorexant, 206
Synchron oral carrier, 172
Synchron oral carrier base KF, 172
Synchron oral carrier vehicle type EM, 172
Synthetic conjugated estrogens, 509
Synthetic iron oxides, 172

SYNTHROID® (levothyroxine sodium 
tablets), 523

Synthroid tablets, 330
Systemic exposure, pharmacokinetic measures 

of, 17
partial exposure, 17
peak exposure, 17
total exposure, 17

Tablet
buccal, 38
chewable, 38
copackaged, 38
delayed release, 38
disintegrating, 39
effervescent, 39
extended release, 39
injectable, 39
orally disintegrating, 39
sublingual, 39
for suspension, 39

Tablet binder, 50
Tablet coating formulations

accelacota (continuous spraying), 492
cellulose acetate phthalate and carbowax 

coatings
brite green, 494
cherry red, 494
clear, 494
orange, 494

cellulose based, 485
compressed coating, 476
controlled-release coating, 476
dip coating, 476
drug colorants

in Canada (for external use), 478, 479
in Canada (for internal use), 478
in European Union, 479–480
in Japan (for internal use), 477
in United States (exempt from 

certification), 481–482
in United States (permanently listed), 484
in United States (subject to 

certification), 483
electrostatic coating, 476
enteric coating

acrylate polymers, 475
cellulose acetate phthalate (CAP), 475
hydroxy propyl methylcellulose 

phthalate, 476
polysaccharides, 476
polyvinyl acetate phthalate, 476

enteric film coatings, 495
eudragit® enteric aqueous

brick red, 495
brown, 496
dark orange, 496
dispersed orange, 497
orange, 496
yellow, 496

film coating, 474
colorants, 475
film formers, importance of, see Film 

formers
opaquant-extenders, 475
plasticizers, 475
solvents, 475

hydroxy methylcellulose/ethylcellulose 
coating, 491–492

hydroxy methylcellulose/hydroxyethyl 
cellulose coating

blue, 491
clear, 491–492

hydroxypropyl methylcellulose aqueous 
coatings (HPMC), 474, 493

brite rose, 485
cherry red, 485
clear, 486
geranium rose, 485
gloss, 485
green, 486
holberry red, 486
moderate red, 486
opadry green, 488
opadry red, 487
opadry yellow, 487
red, 486
sun orange, 486
white coating, 488

hydroxypropyl methylcellulose/ethylcellulose 
coating

reddish orange opaque, 490
subcoating solution, 491

hydroxypropyl methylcellulose/
hydroxypropyl cellulose coating, 490

hydroxypropyl methylcellulose opaque 
organic coating

brite green, 488
dark red, 489
deep yellow, 489
pale yellow, 490
red mahogany, 489
scarlet red, 490
sun orange, 489

hydroxypropyl methyl cellulose phthalate 
enteric coating

clear enteric, 497
light apricot orange, 497
orchid pink opaque, 497

Kollidon® VA 64 and polyvinyl alcohol, 
492–493

ethylcellulose, 493
and hydroxypropyl methylcellulose, 493
kollidon® 30 and Shellac, 493
povidone, 493
talc, 493

polyvinylpyrrolidone (PVP) coatings
Kollidon® VA 64, 492
subcoating, 492

sugar-coating pan, 492
sugar coatings

automatic, 494–495
basic, 494
color coating, 473
grossing (smoothing), 473
manual, white, 495
polishing, 473
sealing (water proofing), 473
subcoating, 473

vacuum film coating, 476
Tablet compression equipment, 48–49
Tablet fillers, 57
Tablet friability, 56
Tablet manufacturing, 56
Tablets, 46, 56–57
Tablet triturates, 56
Tablet types, 41

chewable lozenges, 43
chewable tablet, 41
coated tablets, 43
compression coating and layered tablets, 43
effervescent tablet, 41
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enteric-coated tablets, 43
film-coated tablets, 43–44
implant, 42
lozenge tablet, 41–42
mini-tablet, 42
modified-release tablet, 42
orally disintegrating tablets (ODT), 43
soluble tablet, 42
sublingual tablet, 42
sugar-coated tablets, 43
tablet wrapping or enrobing, 44
3D printed tablets, 42–43

TABLOID scored tablet, 523
Tacrolimus, 206
Tadalafil, 206, 505
TAGAMET (cimetidine), 523
Talc, 172, 173, 493
TAMBOCOR™ (flecainide acetate), 523
Tamoxifen citrate, 206
Tamoxifen tablets, 429
Tamsulosin hydrochloride buccal tablets, 430
Tannin–crospovidone complex tablets, 430
Tapentadol HCl, 206
TARCEVA (erlotinib), 523
TARKA®, 523
Tartaric acid, 41, 173
TASMAR®, 523
t distribution, see Student’s t distribution
Tedizolid phosphate, 206
Tegaserod maleate, 430, 431, 526
Tegretol, 523
Telaprevir, 206
Telbivudine, 206
Telithromycin, 206
Telmisartan, 206
Temafloxacin hydrochloride tablets, 431
Tenofovir alafenamide fumarate, 206
Tenofovir disoproxil fumarate, 188, 206
Tenormin, 242
TENORMIN® (atenolol), 523
Tenoxicam tablets, 431
Terazosin hydrochloride, 206, 432
Terazosin tablets, 432
Terbinafine hydrochloride, 206, 513
Terbinafine tablets, 432
Terfenadine tablets, 433
Terfenidine tablets, 375
Teriflunomide, 207
Testosterone, 207
Testosterone, estradiol, and progesterone buccal 

tablet, 433
Testosterone and norethindrone buccal tablet, 433
Tetrabenazine, 207
Tetrachloroethylene, 173
Tetracycline HCl, 207
Tetracycline tablets, 434
Tetrazepam tablets, 434
Theophylline, 207, 525
Theophylline and ephedrine tablets, 434
Theophylline sustained-release tablets, 434
Theophylline tablets, 435–436
Thiamine, pyridoxine, and cyanocobalamin 

tablets, 437–439
Thiamine and caffeine tablets, 436
Thiamine hydrochloride tablets, 436–437
Thiamine tablets, 439–440
Thioguanine, 207
Thioridazine hydrochloride, 524
Thyme extract tablets, 307
Thyrolar tablets (liotrix tablets), 524
Tiagabine HCl, 207, 511

Tibolone tablets, 440–441
Ticagrelor, 207
Ticlopidine hydrochloride, 207, 441
Timolol maleate, 207, 503
Tindamax pink film-coated oral tablets, 524
Tinidazole, 207, 524
Tinidazole controlled release tablet, 441
Tiopronin, 207
Tipiracil HCl/trifluridine, 207
Titanium dioxide, 173
Tizanidine HCl, 207
Tocopherol, 173
Tocophersolan, 173
Tofacitinib citrate, 207
Tolcapone, 207
Tolterodine tablets, 441
Tolterodine tartrate, 207
Tolvaptan, 207
Topamax, 441
Topiramate, 207
Topiramate tablets, 441
Toprol-XL, 351
Toremifene citrate, 207
Torsemide, 207
Tosufloxacin tosylate tablets, 442
Total exposure measure, 9
TRACLEER® (bosentan), 524
Tragacanth, 173
Tramadol hydrochloride, 207, 525
Tramadol sustained-release tablets, 442
Trametinib dimethyl sulfoxide, 207
Tramodol hydrochloride matrix tablet, 442
Trandolapril, 207, 515, 523
Trandolapril/verapamil HCl, 207
Tranexamic acid, 208
TRANXENE T-TAB®, 524
Tranylcypromine sulfate, 208, 518
Trazodone HCl, 208
Trazodone hydrochloride tablets, 442
TRECATOR tablet, 524
Treprostinil diolamine, 208
Triacetin, 173, 174
Triamcinolone tablets, 442
Triamterene and hydrochlorothiazide, 442–443, 

515–516
Triamterene capsule, 524
Tribasic calcium phosphate, 174
Tribehenin, 174
Tribo-electrification, 63
Tricalcium phosphate, 174
Triceteareth-4 phosphate, 174
TRICOR (fenofibrate tablets), 524
Triethyl citrate, 174
Trifluoperazine tablets, 443
TRIGLIDE™ (fenofibrate), 524
Trileptal® (oxcarbazepine), 524
Trimebutine and ranitidine hydrocloride tablet, 443
Trimethoprim, 208
Trimyristin, 174
Triphasil, 525
Triprolidine and pseudoephedrine hydrochloride 

tablets, 443
Trisodium citrate dihydrate, 174
Tristimulus colorimeters, 63
Tristimulus colorimetry, 63
Tromethamine, 174
Trospium chloride, 208
Tulobuterol hydrochloride tablets, 444
Tumbler, 48
Tylenol, 213
TY-MED filler, blue, 174

Ulipristal acetate, 208
ULTRAM® ER (tramadol hydrochloride), 525
Ultravariate characterization, 59
Uncoated tablets, 46
Uniphyl® (theophylline, anhydrous), 525
Uniretic® (moexipril hydrochloride/

hydrochlorothiazide), 525
United States Pharmacopeia (USP), 7
Univasc® (moexipril hydrochloride), 525
Urea, 174
Urocit® -K, 525
UROQID-Acid®, 525
Ursodiol, 208

Vacuum film coating, 476
VAGIFEM® (estradiol vaginal tablets), 525
Valacyclovir hydrochloride, 208
Valacyclovir hydrochloride tablets, 444
Valdecoxib tablet, 444
Valeriana and passiflora extract tablets, 444
Valganciclovir HCl, 208
Validation, 45, 55
Validation protocol, 45, 55
Valproate sodium tablet, 445
Valsartan, 208, 508
Valsartan and hydrochlorothiazide tablets, 445
Valtrex, 444
Van der Waals forces, 64
Vandetanib, 208
Vanilla, 174
Vanillin, 174
Vardenafil HCl, 208
Varenicline tartrate, 208
Variance, analysis of, 10
Vasotec, 289
Vegetable oil, 174
Vegetable oil, hydrogenated, 175
Vegetable oil glyceride, hydrogenated, 175
Velvetine black powder, 175
Vemurafenib, 208
Venetoclax, 208
Venlafaxine HCl, 208
Venlafaxine hydrochloride tablets, 445, 508
Verapamil hydrochloride, 208, 506, 523
Verapamil sustained-release tablets, 446
Verapamil tablet, 446
Verpamil hydrochloride tablets, 446
VESIcare® (solifenacin succinate), 525
Vesicare tablet film-coated tablets, 446, 447
VFEND tablets, 525
Viagra, 421
VIAGRA (sildenafil citrate), 525
VICODIN HP (hydrocodone bitartrate and 

acetaminophen), 525–526
VICOPROFEN®, 526
Vigabatrin, 208
Vilazodone HCl, 208
Vinylacetate copolymer, 492
Vioxx tablet, 416
VIRACEPT® (nelfinavir mesylate), 526
Viracept tablets, 447
Vitamin A, vitamin B6, and vitamin E 

tablets, 450
Vitamin A, vitamin C, and vitamin D3 

chewable tablets, 450
Vitamin A, vitamin C, and vitamin E 

tablets, 450
Vitamin A and vitamin E tablets, 448
Vitamin A chewable tablets, 449
Vitamin A tablets, 449–450
Vitamin B-complex, 453
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and carnitine tablets, 451
and folic acid, 451
and vitamin C effervescent tablets, 452
and vitamin C tablets, 452

Vitamin B-complex, choline, and bile 
tablets, 454

Vitamin B-complex, vitamin A, vitamin C, and 
vitamin D tablets, 454

Vitamin B-complex, vitamin A, vitamin C, 
vitamin D, and mineral tablets, 455

Vitamin B-complex, vitamin C
and calcium effervescent tablets, 456
and ferrous sulfate tablets, 456
and vitamin E tablets, 456

Vitamin C, 461–462
and calcium carbonate effervescent 

tablets, 457
effervescent tablets, 460, 461
and vitamin E lozenges, 457

Vitamin C chewable tablets, 457, 458
with dextrose, 459
with fructose, 459
with sucrose, 459

Vitamin D tablets, 257–258
Vitamin E, 463
Vitamin E chewable tablets, 462
Vitamin tablets, 41
Voltaren, 281
Voltaren® (diclofenac sodium enteric-coated 

tablets), 526
Voltaren enteric-coated tablet, 463, 464–465
Voltaren®-XR, (diclofenac sodium), 526
Vomiting, data deletion because of, 25
Vorapaxar sulfate, 208
Voriconazole, 208

Vortioxetine HBr, 208
VYTORIN, 526
Vytorin tablet, 465–466

Warfarin sodium, 208
Warfarin sodium tablets, 466
Water-insoluble dyes, 89
Water proofing, 473
Water-purified USP, 57
Water-soluble dyes, 89
Wax, 175
Wax, vegetable, 175
Wax embedding, 54
Wellbutrin, 255
Wet granulation, 47

versus dry granulation or direct 
compression, 57–58

Wheat, 175
White coating dye, 488
White wax, 175

Xanax, 231
Xanthan gum, 175
X-ray microtomography, 62
X-ray powder diffraction (XRPD), 59, 64
XRPD, see X-ray powder diffraction (XRPD)
Xylitol, 175
Xylitol 300, 175

Yasmin, 467, 526
Yellow coating, 496
Yellow wax, 175

Zafirlukast, 208, 501
Zalcitabine, 208

Zantac, 412
Zein, 175
Zelnorm® (tegaserod maleate), 526
ZESTORETIC® (lisinopril and 

hydrochlorothiazide), 526
Zestril, 332
ZESTRIL (lisinopril), 526–527
ZETIA (ezetimibe), 527
ZIAGEN®, 509
Zidovudine, 208, 521
Zileuton, 209, 527
Zinc chloride, 175
Zinc stearate, 175
Zinc sulfate, 175
Zinc sulfate monohydrate, 175
Zithromax, 245
ZITHROMAX® tablets, 527
Zolmitriptan, 209, 468–469, 527
Zolmitriptan orally disintegrating tablets, 

467–468
Zoloft, 420
ZOLOFT® (sertraline hydrochloride), 527
Zolpidem hemitartarate tablets, 470
Zolpidem tartrate, 209
Zolpidem tartrate tablets, 470
ZOMIG® (zolmitriptan), 527
Zovirax, 227
Zyloric, 230
Zyprexa, 379
ZYPREXA (olanzapine), 527
ZYPREXA ZYDIS (olanzapine orally 

disintegrating tablets), 527
ZYRTEC-D (cetirizine hydrochloride), 527
Zyrtec tablets, 265
ZYRTEC® (tablets and syrup), 527
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