


Editor: Donna Balado
Managing Editor: Jennifer Schmidt
Marketing Manager: Christine Kushner

Copyright © 1999 Lippincott Williams & Wilkins

351 West Camden Street
Baltimore, Maryland 21201-2436 USA

227 East Washington Square
Philadelphia, PA 19106

All rights reserved. This book is protected by copyright. No part of this book may be re-
produced in any form or by any means, including photocopying, or utilized by any infor-
mation storage and retrieval system without written permission from the copyright owner.

The publisher is not responsible (as a matter of product liability, negligence, or otherwise)
for any injury resulting from any material contained herein. This publication contains in-
formation relating to general principles of medical care which should not be construed as
specific instructions for individual patients. Manufacturers’product information and pack-
age inserts should be reviewed for current information, including contraindications,
dosages, and precautions.

Printed in the United States of America
Library of Congress Cataloging-in-Publication Data

Ansel, Howard C,, 1933
Pharmaceutical dosage forms and drug delievery systems / Howard C.
Ansel, Loyd V. Allen, Jr., Nicholas G. Popovich. — 7th ed.
p.  cm.
Includes bibliographical references and index.
ISBN 0-683-30572-7
1. Drugs—Dosage forms. 2. Drug delivery systems. 1. Allen, LoydV.
II. Popovich, Nicholas G. IIL Title.
[DNLM: 1. Dosage Forms. 2. Drug Delivery Systems. QV 785 A618i 1999]
RS200.A57 1999
615.1—dc21
DNLM/DLC
for Library of Congress 99-17498
cr
The publishers have made every effort to trace the copyright holders for borrowed material. If they
have inadvertently overlooked any, they will be pleased to make the necessary arrangements at
the first opportunity. :

The use of portions of the text of USP23/NF18, copyright 1994, is by permission of the USP
Convention, Inc. The Conventjon is not responsible for any inaccuracy of quotation or for
any false or misleading implication that may arise from separation of excerpts from the
original context or by obsolescence resulting from publication of a supplement.

To purchase additional copies of this book call our customer service department at (800)

638-3030 or fax orders to (301) 824-7390. International customers should call (301)
714-2324.

99 00 01 02

12345678910

AstraZeneca Ex. 2106 p. 2



Preface v

Acknowledgments vii
Section . PRINCIPLES OF DOSAGE FORM DESIGN AND DEVELOPMENT
1 Introduction to Drugs and Pharmacy 1
2  New Drug Development and Approval Process 23

3  Dosage Form Design: Pharmaceutic and
Formutation Considerations : 60

4 Dosage Form Design: Biopharmaceutic and

Pharmacokinetic Considerations 101
5 Current Good Manufacturing Practices and Good
Compounding Practices 142
Section 1. SOLID DOSAGE FORMS AND MODIFIED-RELEASE DRUG DELIVERY SYSTEMS
6 Powders and Granules 164
7 Capsules and Tablets : 179
8 Modified-Release Dosage Forms and Drug Delivery Systems 229
Section 1. SEMI-SOLID AND TRANSDERMAL SYSTEMS _
9 Ointments, Creams, and Gels 244
10 Transdermal Drug Delivery Systems 263

ix

AstraZeneca Ex. 2106 p. 3



X Contents

Section 1. PHARMACEUTICAL INSERTS

11 Suppositories and Inserts
Section V. LIQUID DOSAGE FORMS
12 Solutions

13 Disperse Systems

Section V1. STERILE DOSAGE FORMS AND DELIVERY SYSTEMS
14 Parenterals

15  Biologicals

16 Ophthalmic Solutions and Suspensions

Section VII. NOVEL AND ADVANCED DOSAGE FORMS, DELIVERY SYSTEMS, AND DEVICES
17  Radiopharmaceuticals

18  Products of Biotechnelogy

19  Novel Dosage Forms and Drug Delivery Technologies
Appendix

Systems and Techniques of Pharmaceutical Measurement

Index

279

296

346

397
450

469

487
503

535

552
563

AstraZeneca Ex. 2106 p. 4


































































































































































