Handbook of
Pharmaceutical

Granulation Technology

edited by
Dilip M. Parikh

Atlantic Pharmaceutical Services Inc.
Owings Mills, Maryland

MARCEL

(ﬂ MARrCEL DEKKER, [NC New York - Baset

DEKKER

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Library of Congress Cataloging-in-Publication Data

Handbook of pharmaceutical granulation technology / edited by Dilip M.

Parikh.

p. cm. — (Drugs and the pharmaceutical sciences; 81)

Includes bibliographical references and index.

ISBN 0-8247-9882-1 (hardcover : alk. paper)

1. Drugs—Granulation—Handbooks, manuals, etc. 1. Parikh, Dilip
M. 1L Series.

[DNLM: 1. Technology, Pharmaceutical. 2. Powders. W1 DR893B
v. 81 1997/QV 778 H236 1997]
RS199.G73H36 1997

15" 4—dc21
DNLM/DLC
for Library of Congress
‘ 97-11743
CIP

The publisher offers discounts on this book when ordered in bulk quantities.
For more information, write to Special Sales/Professional Marketing at the
address below.

This book is printed on acid-free paper.

Copyright © 1997 by MARCEL DEKKER, INC. All Rights Reserved.

Neither this book nor any part may be reproduced or transmitted in any form
or by any means, electronic or mechanical, including photocopying, micro-
filming, and recording, or by any information storage and retrieval system,
without permission in writing from the publisher.

MARCEL DEKKER, INC.
270 Madison Avenue, New York, New York 10016
htip://www.dekker.com

Current printing (last digit):
10987654

PRINTED IN THE UNITED STATES OF AMERICA

DOCKET

_ ARM

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

This material may be protected by Copyright law (Title 17 U.S. Code)

4

Binders and Solvents

Rajendra K. Khankari
CIMA LABS INC., Brooklyn Park, Minnesota

John Hontz
Glaxo Wellcome Company, Greenville, North Carolina

[. INTRODUCTION 60
II. TYPES OF BINDERS 60
A. Natural Polymers 60
B. Synthetic Polymers 63
C. Sugars 66
III.  FACTORS INFLUENCING BINDER EFFICIENCY 67
A. Binder Concentration ‘ 67
B. Mechanical Properties of the Binder 68

C. Properties of the Drug and Other Excipients in the
Formulation 70
D. Binder—Substrate Interactions 71
E. Binder Distribution 71
REFERENCES 72
59

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



wts
copyright

https://www.docketalarm.com/

60

Khankari and Hontz

. INTRODUCTION

Binders are the adhesives that are added to the tablet formulations. The role
of binders is to provide the cohesiveness essential for the bonding of the
solid particles under compaction to form a tablet. In a wet granulation pro-
cess, binders promote size enlargement to provide granules and, thereby,
improve flowability of the blend during the manufacturing process. Binders
may also improve the hardness of the tablets by enhancing intragranular as-
well as intergranular forces. In a direct compression process, binders often
act as fillers and impart compressibility to the powder blend. The cohesive
properties of binders may reduce friability of the tablets and, thus, aid in
their elegance. Although the purpose of using binders in a tablet formulation
is not to influence its disintegration and dissolution rate, these properties
may be modified owing to the altered wettability of the formulation.

Il. TYPES OF BINDERS

Binders are classified as natural polymers, synthetic polymers, or sugars.
The selection of a binder for a particular system is mostly empirical and
depends on the previous experience of the formulator. Selection of the quan-
tity of binder required in a particular system can be determined by optimi-
zation studies, using parameters such as granule friability, tablet friability,
hardness, disintegration time, and the drug dissolution rate. Some commonly
used binders in wet granulation, with their usual concentration range along
with the granulating system, are listed in Table 1.

The basic properties of some widely used binders, with their method
of incorporation, will be discussed in this section [1—-4].

A. Natural Polymers

1. Starch

Starch is a polymeric carbohydrate obtained from various plant sources, such
as potato, wheat, maize, rice, and tapioca. It is a generally regarded as safe
(GRAS)-listed material and one of the most widely used tablet binders. It
is insoluble in cold water and in alcohol, but it gelatinizes (hydrolyzes) in
hot water to form a paste. Starch paste can be prepared by dispersing starch
in 1-1.5 parts of cold water for initial wetting, followed by addition of 2
to 4 times as much boiling water, with continuous stirring, until a translucent
paste is obtained. This is further diluted by cold water to the desired con-
centration. Alternatively, starch paste can also be prepared by heating the
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Table 1 Commonly Used Granulating Systems
% used in
Method of % used in granulating
Binder incorporation  formula Solvent system
Natural polymers
Starch Wet mixing 2-5 Water 5-25
Pregelatinized starch ~ Wet mixing 2-5 Water 10-15
Dry mixing 5-10 Water
Gelatin Wet mixing 1-3 Water 5-10
Acacia Wet mixing 3-5 Water 10-15
Alginic acid Dry mixing 1-5 Water
Sodium alginate Wet mixing 1-3 Water 3-5
Synthetic polymers .
Polyvinylpyrrolidone ~ Wet mixing 0.5-5 Water or 5-10
hydroalcoholic
solution
Dry mixing 5-10
Methylcellulose Wet mixing 1-5 Water 2-15
Dry mixing 5-10
HPMC Wet mixing 2-5 Water or 5=10
hydroalcoholic
solution
Dry mixing 5-10
Na-CMC Wet mixing 1-5 Water 5-15
Dry mixing 5-10
Ethylcellulose Wet mixing 1-5 Ethanol 2-10
Dry mixing 5-10
Sugars
Glucose Wet mixing 2-25 Water 25-50
Sucrose Wet mixing 2-25 Water 50-67
Sorbitol Wet mixing 2-10 Water 2-25

Source: Ref. 3.

cold water suspension
constant.stirring.

of starch to boiling in a steam-jacketed kettle with

Freshly prepared starch paste is used at a concentration of 5-25%
w/w in a tablet granulation. Relatively soft and friable granules are pro-
duced when starch paste is used as a binder. Consequently, it yields tablets
that disintegrate readily. During the wet-massing process, the high viscos-
ity of the starch paste makes it difficult to evenly distribute the binder in

the powder blend.
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