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Preface 

PHARMA C EUTICAL DO AGE FORMS contain both pharma­
cologically active compounds and excipient added to aid the 
formulation and manufa rure of the ub equent dosage form 
for admini tration ro patient . lndeed the properties of the final 
do age form (i.e. it bioavailability and tability) are, for the 
most part, highly dependent on the excipienr cho en, their 
concentration and interaction with both the active compound 
and each other. o longer can excipient be regarded imply a 
inert or ina rive ingredient , and a derailed knowledge nor only 
of the phy ical and chemical properties bur al o of the afety, 
handling and regulatory tatus of these materials is e sential for 
formularors throughout the world. In addition, rhe growth of 
novel form of delivery ha re ulted in an increa e in the number 
of rhe ex ipient being u ed and upplier of excipienr have 
developed novel excipient mixtures and new physical forms co 
improve their properties. The Handbook of Pharmaceutical 
Excipients ha been conceived a a y rematic, comprehen ive 
re ource of information on all of these topics. 

The first edition of the Handbook wa published in 1986 
and contained 145 monograph . This was followed by the 
econd edition in 1994 containing 203 monograph and the 

third edition in 2000 containing 2 LO monograph . ince the 
relea e of the third edition two D-ROM edition have al o 
been relea ed: Pharmaceutical Excipients 2000 included the 
same material as the third edition, and Pharmaceutical 
Excipients 2001, whi h included 20 new monograph . 

This new printed edition with its companion D-ROM 
contain 250 monograph authored by e pert in pharmaceu­
ti al formulation or excipient manufacture from around the 
world. All the monographs have been reviewed and revised in 
the light of current knowledge. There ha been a greater 
emphasis on including published data from primary source 
although some data from laboratory projects included in 
previous editions have been retained where relevant. Varia­
tions in test methodology can have significant effect on the 
data generated (e pecially in the ca e of the compa rability of 
an excipienc), and thu cause confu ion. As a con equence, the 
editors have been more elective in including data relating to the 
phy ica l propertie of an excipienc. However comparative data 
that how differences between either source or batch of a 
specific excipient •have been retained as this was considered 
relevant to the behavior of a material in practice. The upplier 
Directory (Appendix l) has al o been completely updated with 
many more inrernational upplier included. 

ln a y tematic and uniform manner, rhe Handbook of 
Pharmaceutical Excipie11ts collects e encial dara on the phy i­
ca l properrie of excipienrs such as: boiling point, bulk and tap 
den icy, compression characterisrics, hygro copicity, flow­
abiliry, melting point, moisture content, moisrure-absorption 
isotherms, particle size distribution, rheology, specific surface 
area and olubiliry. arming electron microphotograph 
( EMs) are also included for many of the excipienrs. The 
Handbook contains information from variou international 
ource and per onal ob ervation and comment from 

monograph author , teering committee members and the 
editors. 

All of the mon graph in the Handbook are thoroughly 
cross-referenced and indexed so that excipiencs may be identi­
fied by either a chemical, a nooproprictary, or a trade name. 
Most monograph list related ubstance to help the formulator 
to develop a Ii t of po ible material for u e in a new dosage 
form or product. Related sub ranees are not directly ubsticu­
table for each other but, in general, they are excipients tha t have 
been u ed for imilar purpo e in variou do age form . 

The Handbook of Phan11aceutical Excipients i a ompre­
hensive, uniform guide to the uses, propertic , and safety of 
pharmaceutical excipients, and is an es ential reference source 
for tho e involved in the development, production, ontrol, or 
regulation of pharmaceutical preparation . ince many phar­
maceuti al excipient are al o u ed in other application the 
Handbook of Pharmaceutical Excipients will also be of va lue ro 
persons with an interest in the formulation or production of 
confectionery cosmetic , and food product . 

Arrangement 

The information con i t of monographs that are divided into 
22 ecrion to enable the reader to find the information of 
intere t ea ily. Although it wa originally intended thar each 
monograph contain only information about a single excipient, it 
rapidly became clear that ome ubstance or group of sub-
ranee hou ld be discu sed rogecher. This gave rise to uch 

monograph a 'Coloring Agent 'and 'Hydrocarbon '. In addi­
tion, ome material have more than one monograph depending 
on the phy ical characteristics of the material, e.g. tarch versu 
Pregelatinized Starch. Regardless of the complexity of the 
monograph they are all divided into 22 section as follows: 

1 onproprietary ame 
2 ynonym 
3 hemical ame and CA Registry Number 
4 Empirical Formula and Molecular Weight 
5 Structural Formula 
6 Functional Category 
7 Applications in Pharmaceutical Formulation or Technology 
8 De cripnon 
9 Pharmacopeial Specification 

10 Typical Propertie 
11 rability and Storage ondirions 
12 Incompatibilities 
13 ethod of Manufacture 
14 Safety 
15 Handling Precautions 
16 Regulatory taru 
17 Related ub tan e 
18 Comment 
19 pecific References 
20 General References 
21 Author 
22 Date of Revision 

De criprions of the sections appear below with information 
from an example monograph if needed. 

XVII 

FRESENIUS EXHIBIT 1023 
Page 3 of 24

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


xviii Preface 

Section 1, Nonproprietary Names, lists the excipient names 
used in the current British Pharmacopoeia, European Pharma­
copeia, Japanese Pharmacopeia, and the United States Pharma­
copeia/National Formulary. 

Section 2, Synonyms, lists other names for the excipient, 
including trade names used by suppliers (shown in italics). 
The inclusion of one supplier's trade name and the absence of 
others should in no way be interpreted as an endorsement of 
one supplier's produce over the ocher. The large number of 
suppliers internationally makes it impossible co include all the 
trade names. 

Section 3, Chemical Name and CAS Registry Number, indicates 
the unique Chemical Abstract Services number for an excipient 
along with the chemical name, e.g., Acacia 19000-01-SJ. 

Sections 4 and 5, Empirical Formula and Molecular Weight and 
Structural Formula, are self-explanatory. Many excipients are 
not pure chemical substances, in which case their composition 
is described either here or in Section 8. 

Section 6, Functional Category, lists the funcrion(s) that an 
excipient is generally thought to perform, e.g., diluenr, emulsi­
fying agent, etc. 

Section 7, Applications in Pharmaceutical Formulation or 
Technology, describes the various applications of the excipienr. 

Section 8, Description, includes details of the physical appear­
ance of the excipienr, e.g., white or yellow flakes, etc. 

Section 9, Pharmacopeial Specifications, briefly presents the 
compendia! standards for the excipient. Information included 
is obtained from the British Pharmacopoeia (BP), European 
Pharmacopeia (PhEur), Japanese Pharmacopeia UP), and the 
United Stares Pharmacopeia/Narional Formulary (USP/ 
USPNF). fnformation from the JP, USP and USPNF are 
included if the substance is in those compendia. information 
from the PhEur is also included. If the excipient is nor in the 
PhEur but is included in the BP, information is included from 
the BP. Pharmacopeias are continually updated with most now 
being produced as annual editions. However, although efforts 
were made to include up-ro-dare information ar the rime of 
publication of the Handbook, the reader is advised to consult 
the most current pharmacopeias or supplements. 

Section 10, Typical Properties, describes the physical properties 
of the excipienr which are not shown in Section 9. All data are 
for measurements made ac 20°C unless otherwise indicated. 
Where the solubility of rhe excipienr is described in words, rhe 
following terms describe the solubility ranges: 

Very soluble 1 part in less than 1 
Freely soluble 1 part in 1-10 
Soluble 1 part in 10-30 
Sparingly soluble 1 part in 30-100 
Slightly soluble 1 part in 100-1000 
Very slightly soluble 1 part in 1000-10 000 
Practically insoluble 1 part in more than JO 000 
or insoluble 

Where practical, data typical of the excipient or comparative 
data representative of different grades or sources of a material 
are included, the data being obtained from either the primary 
or the manufacturers' literature. ln previous editions of the 

Handbook a laboratory project was undertaken to determine 
data for a variety of excipients and in some instances this data 
has been retained. For a description of the specific methods used 
ro generate the data readers should consult the appropriate 
previous edition(s) of the Handbook. 

Section 11 , Stability and Storage Conditions, describes the 
conditions under which the bulk material as received from the 
supplier should be stored. In addition some monographs report 
on storage and stability of the dosage forms that contain the 
excipient. 

Section 12, Incompatibilities, describes the reported incompat­
ibilities for the excipient either with other excipients or with 
active ingredients. If an incompatibility is not listed it does nor 
mean it does not occur but simply that it has not been reported 
or is nor well known. Every formulation should be rested for 
incompatibilities prior ro use in a commercial product. 

Section 13, Method of Manufacture, describes the common 
methods of manufacture and additional processes that are 
used to give the excipient its physical characteristics. In some 
cases the possibility of impurities will be indicated in the 
method of manufacture. 

Section 14, Safety, describes briefly the types of formulations in 
which the excipient has been used and presents relevant data 
concerning possible hazards and adverse reactions that have 
been reported. Relevant animal toxicity dara are also shown. 

Section 15, Handling Precautions, indicates possible hazards 
associated with handling the excipient and makes recommen­
dations for suitable containment and protection methods. A 
familiarity with current good laboratory practice (GLP) and 
current good manufacturing practice (GMP) and standard 
chemical handling procedures is assumed. 

Section 16, Regulatory Status, describes the accepted uses in 
foods and licensed pharmaceuticals where known. However, 
the status of excipients varies from one nation ro another, and 
appropriate regulatory bodies should be consulted for guidance. 

Section 17, Related Substances, lists excipients similar to the 
excipient discussed in the monograph. 

Section 18, Comments, includes additional information and 
observations relevant to the excipient. Where appropriate, the 
different grades of the excipient available are discussed. Com­
ments are the opinion of the listed aurhor(s) unless referenced or 
indicated otherwise. 

Section 19, Specific References, is a List of references cited within 
the monograph. 

Section 20, General References, lists references which have 
general information about this rype of excipient or the rypes 
of dosage forms made with these excipients. 

Section 21 , Authors, lists the current authors of the monograph 
in alphabetical order. Authors of previous versions of the 
monograph are shown in previous printed editions of the text. 

Section 22, Date of Revision, indicates the date on which 
changes were last made to the text of the monograph. 
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Notice to Readers 

The Handbook of Pharmaceutical Excipients, 4th edition, is a 
reference work containing a compilation of information on the 
uses and properties of pharmaceutical excipients, and the 
reader is assumed co possess rhe necessary knowledge ro 
interpret the information that the Handbook contains. The 
Handbook has no official status and there is no intent, implied 
or otherwise, chat any of the information presented should 
constitute standards for the substances. The inclusion of an 
excipient in the Handbook, or a description of its use in a 
particular application, is not intended as an endorsement of that 
excipient or application. Similarly, reporrs of incompatibilities 
or adverse reactions to an excipient, in a particular application, 
may not necessarily prevent its use in other applications. 
Formulators should perform suitable experimental studies to 
satisfy themselves and regulatory bodies that a formulation is 
efficacious and safe to use. 

While considerable efforts were made to ensure the accuracy 
of the information presented in the Handbook, neither the 
publishers nor the compilers can accept liabiliry for any errors 
or omissions. In particular, the inclusion of a supplier within the 

excipient manufacturers and suppliers who provided helpful 
information on their products. 

Thanks are also gratefully extended co the editorial staff of 
the Pharmaceutical Press and American Pharmaceutical Asso­
ciation who were involved in the production of the Handbook: 
Tamsin Cousins, Laurent Galichet, Julian Graubart, Linda 
Horrell, Sian Owen, John Wilson and Louise Wykes. The 
diligent copy-editing and challenging questions asked b)' Len 
Cegielka helped the authors and editors, we hope, to express 
their thoughts clearly, concisely, and accurately. 

Raymond C Rowe, Paul J Sheskey and Paul J Weller 
February 2003 

Suppliers Directory is not intended as an endorsement of that 
supplier or its products and, similarly, the unintentional omis­
sion of a supplier or product from the directory is not intended 
to reflect adversely on that supplier or its product. 

Although diligent effort was made to use as recent compen­
dial information as possible, compendia are frequently revised 
and the reader is urged to consult current compendia, or 
supplements, for up-to-date information, particularly as efforts 
are currently in progress to harmonize standards for excipients. 

Data presented for a particular excipiem may not be repre­
sentative of other batches or samples. 

Relevant data and constructive criticism are welcome and 
may be used to assist in the preparation of any future editions of 
the Handbook. The reader is asked to send any comments to 
the Editor, Handbook of Pharmaceutical Excipients, Royal 
Pharmaceutical Society of Great Britain, 1 Lambeth High 
Street, London SEl 7JN, UK, or Editor, Handbook of Pharma­
ceutical Excipients, American Pharmaceutical Association, 
2215 Constitution Avenue, NW, Washington, DC 20037-
2985, USA. 
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