Handbook of
PHARMACEUTICAL
EXCIPIENTS

Third Edition

Edited by
Arthur H. Kibbe, Ph.D.

Professor and Chair
Department of Pharmaceutical Sciences
Wilkes University School of Pharmacy

Wilkes-Barre, Pennsylvania

APhA

American Pharmaceutical Association
Washington, D.C.

(RP)

London, United Kingdom

DOC KET

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



https://www.docketalarm.com/

D
A

Published by the American Pharmaceutical Association

2215 Constitution Avenue NW, Washington, DC 20037-2985, USA
www.aphanet.org

and the Pharmaceutical Press

1 Lambeth High Street, London SE1 7N, UK
www.pharmpress.com

© 1986, 1994, 2000 American Pharmaceutical Association and Pharmaceutical Press

First edition 1986
Second edition 1994
Third edition 2000

Printed in the United States of America

ISBN: 0-85369-381-1 (UK)
ISBN: 0-917330-96-X (USA)

Library of Congress Cataloging-in-Publication Data
Handbook of pharmaceutical excipients / edited by Arthur H. Kibbe.--3rd ed.
p. ; cm.
Includes bibliographical references and index.
ISBN 0-917330-96-X
1. Excipients--Handbooks, manuals, etc. 1. Kibbe, Arthur H. II. American
Pharmaceutical Association.
{DNLM: 1. Excipients--Handbooks. QV 735 H236 2000]
RS201.E87 H36 2000
615'.19--dc21

A catalogue record for this book is available from the British Library.

99-044554

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any form or
by any means, without the prior written permission of the copyright holder. The publisher makes no representation, express or
implied, with regard to the accuracy of the information contained in this book and cannot accept any legal responsibility or

liability for any errors or omissions that may be made.

Managing Editor: Melanie Segala

Copyeditor: Paul Gottehrer
Indexer: Lillian Rodberg
Compositor: Roy Barnhill

Cover Designer: Tim Kaage

OCKET

LARM

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

A R

102 Celiulose, Microcrystalline

Cellulose,
Microcrystalline

1. Nonproprietary Names

BP: Microcrystalline cellulose

JP: Microcrystalline cellulose

PhEur: Cellulosum microcrystallinum
USP: Microcrystalline cellulose

2. Synonyms

Avicel; cellulose gel; crystalline cellulose; E460; Emcocel,
Fibrocel, Tabulose; Vivacel.

3. Chemical Name and CAS Registry Number
Cellulose [9004-34-6]

4. Empirical Formula and Molecular Weight
(CH1005)n = 36 000
Where n = 220.

5. Structural Formula

H OH H OH
HOGH 7 N

H H 0-
H H o]

CH,0H CH,0H

6. Functional Category

Adsorbent; suspending agent; tablet and capsule diluent; tablet
disintegrant.

7. Applications in Pharmaceutical Formulation or
Technology

Microcrystalline cellulose is widely used in pharmaceuticals,

primarily as a binder/diluent in oral tablet and capsule for-
mulations where it is used in both wet granulation and direct-

compression processes.("” In addition to its use as a bind-
er/diluent, microcrystalline cellulpse also has some lubricant®
and disintegrant properties that make it useful in tableting.

Microcrystalline cellulose is also used in cosmetics and food
products.

Use Concentration (%)
Adsorbent 20-90
Anti-adherent 5-20

Capsule binder/diluent 20-90

Tablet disintegrant 5-15

Tablet binder/diluent 20-90

SEM: 1

Excipient: Microcrystalline cellulose
Manufacturer: Penwest Pharmaceuticals
Lot: 98662

Magnification: 100x

8. Description

Microcrystalline cellulose is a purified, partially depolymer-
ized cellulose that occurs as a white, odorless, tasteless, crys- .
talline powder composed of porous particles. It is
commercially available in different particle sizes and moisture
grades which have different properties and applications.

9. Pharmacopeial Specifications

Test JP PhEur Usp
Identification + + +
Characters + + —_

pH 5070 5075  5.0-7.0
Bulk density + - +
Solubility - + —

Loss on drying < 7.0% < 6.0% < 7.0%
Residue on ignition <£0.05% ~ < 0.05%
Conductivity + - +
Sulfated ash - <0.1% —
Ether-soluble substances €005% <0.05% <0.05%
Water-soluble substances < 0.24% < 0.25% < 0.24%

Heavy metals <10ppm <10ppm =0.001%

Starch — + —_

Organic volatile impurities =~ — — +

Microbial limits + + +

Assay - — 97.0-102.0%
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SEM: 2 SEM: 3

Excipient: Microcrystalline cellulose Excipient: Mi ystalline cellul
Manufacturer: Penwest Pharmaceuticals Manufacturer: FMC Corp

Lot: 98662 Magnification: 100x

Magnification: 300x

Table I; Properties of some commercially available grades of
microcrystalline cellulose.

10. Typical Properties

Angle of repose: 34.4° for Emcocel 90M. Nominal Particle Size Analysis
. L mean Amount Moisture
Density (bulk): . .
0.337 glem3;@ particle size Mesh  retained content
0.32 g/cm? for Avicel PH-101;00 Grade () size. (%) (%)
0.29 g/cm3 for Emcocel 90M.©) Avicel PH-101® 50 60 <1.0 <50
Density (tapped): 200 <30.0
0.478 g/cm3;@ Avicel PH-102® 100 60 <8.0 <50
0.45 g/cm? for Avicel PH-101;('® 200 245.0
0.35 g/em3 for Emcocel 90M.® Avicel PH-103® 50 60 <1.0 <30
Density (true): 1.512-1.668 g/cm3@ ' 200 <30.0
Compressibility: See Figs. 1, 2, and 3.® Avicel PH-105® 20 400 <10 <50
Mechanical properties® Avicel PH-112® 100 60 <80 <15
Compression pressure: 9.84 kN/cm? Avicel PH-113 50 60 =10 =15
Tensile strength: 0.8711 kN/cm? . 200 =300
Permanent deformation pressure:  15.3 Avicel PH-200% 180 60 2100 £50
Brittle fracture index: 0.0821 . 100 250.0
Bonding index: 0.0571 Avicel PH-301® 50 60 <10 <50
Reduced modulus of elasticity: 1472 A @ 200 530‘0 <
Flowability: 1.41 g/s for Emcocel 90M. Avicel PH-302% 100 ggo S 5'500 £350
Melting point: chars at 260-270°C. . Emcocel S0M® 51 60 <025 <50
Moisture content: typically, less than 5% w/w. However, different 200 <300
grades may contain varying amounts of water. Microcrystalline Emcocel 90M® 61 60 <80 <50
cellulose is hygroscopic.(1V See Fig. 4@ and Table L 200 > 45.0
Particle size distribution: typical mean particle size is 20-200 pm. Vivacel 101© 50 50 5 35.0 <50
Different grades may have a different nominal mean par- 150 <100 -
ticle size, see Table L. " S 50,
, X <50
Solubility: slightly soluble in 5% wiv sodium hydroxide sota- " >oc/ 102 100 o I ’
:)i:)gx:l;nli::asgszlgs insoluble in water, dilute acids, and most Vivacel 126 180 50 > 70.0 <50
h - 500 <10
Specific surface area: Vivacel 209 20 50 <20 <50
1.06-1.12 m%/g for Avicel PH-101.% 150 <0.1
1.21-1.30 m?/g for Avicel PH-102.®
0.78-1.18 m?/g for Avicel PH-200.® Suppliers: ® FMC Corporation; ® Edward Mendell Co Inc; © J. Retten-
@ Results of laboratory project for third edition. maier & Sthne GmbH
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Fig. 1: Crushing strength.

(Reprinted with permission from Marcel Dekker, Inc., to be
published in Compaction of Pharmaceutical Excipients by Metin
Celik, in press, 1999.)

B : Microcrystalline cellulose, Emcocel 9OM (Lot # 1037X.
Mendell) at V = 100 mm/s

A : Microcrystalline cellulose, Emcocel 90M (Lot # 1037X.
Mendell) at V = 300 mm/s
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Fig, 2: Total work of compaction.

(Reprinted with permission from Marcel Dekker, Inc., to be
published in Compaction of Pharmaceutical Excipients by Metin
Celik, in press, 1999.)

W : Percentage porosity (E) vs. pressure plot for microcrystalline
cellulose, Emcocel 90M (Lot # 1037X. Mendell) at V = 100 mm/s
A : Total work of compaction (TWC) vs. pressure plot for

microcrystalline cellulose, Emcocel 90M (Lot # 1037X, Mendell)
at V = 100 mm/s
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Fig. 3: Heckel plot for microcrystalline cellulose.
Q: InlA1-D)
M : Hardness
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Fig. 4: Sorbtion-desorption isotherm for microcrystalline cellulose.
O: Sorption
B : Desorption

11. Stability and Storage Conditions

Microcrystalline cellulose is a stable, though hygroscopic ma-
terial. The bulk material should be stored in a well-closed
container in a cool, dry, place.

12. Incompatibilities

Incompatible with strong oxidizing agents.
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