
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


CHURCHILL LIVINGSTONE

Medical Division of Longman Group UK Limited
Distributed in the United States of America by
Churchill Livingstone Inc., 650 Avenue of the Americas,
New York, 10011, and associated companies, branches
and representatives throughout the world.

© Michael Aulton 1988

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, electronic,
mechanical, photocopying, recording, or otherwise,

without the prior permission of the publishers
(Churchill Livingstone, Robert Stevenson House, 1-3
Baxter’s Place, Leith Walk, Edinburgh EH1 3AF), or
a Licence permitting restricted copying in the United
Kingdom issued by the Copyright Licensing Agency Ltd,
90 Tottenham Court Road, London, W1P 9HE.

First published 1988
Reprinted 1989
Reprinted 1990
Reprinted 1991
Reprinted 1992

ISBN [J-Ll‘-£3-U3l::L+3-B

British Library Cataloguing in Publication Data

Pharmaceutics: the science of dosage form
design.
1. Pharmaceutics

I. Aulton, Michael E.
615’.19 RS403

Library of Congress Cataloging in Publication Data
Pharmaceutics: the science of dosage form design.

Replaces: Cooper and Gunn’s tutorial pharmacy.
6th ed. 1972.

Includes bibliographies and index.
1. Drugs — Design of delivery systems. 2. Drugs

— Dosage forms. 3. Biopharmaceutics.
4. Pharmaceutical technology. 5. Chemistry,
Pharmaceutical. 6. Microbiology, Pharmaceutical.
1. Aulton, Michael E.

[DNLM: 1. Biopharmaceutics. 2. Chemistry,
Pharmaceutical. 3. Dosage Forms. 4. Technology,
Pharmaceutical. 5. Microbiology, Pharmaceutical.
QV 785 P5366]
RS420.P48 1987 6l5.5'8 86-25888

Printed in Hong Kong
CPP/05

The
publisher's

policy is to use
paper manufactured

from sustainable forests

Astrazeneca Ex. 2085 p. 2

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Contents

 

Preface 1 vii PART FOUR Pharmaceutical

Contributors ix microbiology 423

Acknowledgements xi 24 Fundamentals of microbiology 425
About this book xiii 25 The action of physical and chemical

of I 26l1°t(i:Ilil(t:iSpl:1SI;lf1(:S.I:[(:I‘(l)lIl::l1il(frIflS :3:
PART ONE Physicochemical 27 Microbiological contamination and

principles of pharmaceutics 15 preservation of pharmaceutical
2 Rheology and the flow of fluids 17 preparations 479

3 Solutions and their properties 38 28 Pharmaceutical applications of
4 Surface and interfacial phenomena 50 microbiological techniques 491

5 Solubility and dissolution rate ‘ 62 PART FIVE Pharmaceutical
6 Disperse systems 81 t h 10 509
7 Kinetics and Stability testing 119 2e9C figtergiebils of fabrication and corrosion 511

PART TWO Biopharmaceutics 129 30 Heat transfer and the properties of
8 Introduction to biopharmaceutics 131 steam 525

9 Factors influencing bioavailability 135 31 Filtration , 538

10 Assessment of bioavailabilit 174 32 Mixing 550

11 Dosage regimens ” 191 33 Particle size analysis 564

PART THREE Drug delivery systems 213 34 Particle Size reductiim 581
. 35 Particle size separation 591

12 Packs for pharmaceutical products 215 36 P d fl 600
13 Preformulation 223 OW er .0W ’

. 37 Granulation 616
14 Solutions 254 _ .

. 38 Drying 629
15 Suspensions 269 .

. 39 Tableting 647
16 Emulsions 282 .

40 Tablet coating 669
17 Powders and granules . 300 .

41 Encapsulation 678
18 Tablets 304 . .

42 Design and operation of clean rooms 686
19 Capsules 322 .. . . _

. 43 Sterilization practice . 700
20 Therapeutic aerosols — 341 44 P Cka . technol 712
21 Parenteral products 359 ' a gmg Ogy

22 Topical preparations 381 Index 725

23 Suppositories and pessaries 412

Astrazeneca Ex. 2085 p. 3

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


21 3 L Ford
 

Parenteral products

 

THE BIOPHARMACY OF INJECTIONS Size and shape of particles

Routes of administration Thixotropy
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360 DRUG DELIVERY SYSTEMS

Associated problems for parenterals
Plastics

Types ofplastics

Associated problems for parenterals
Closures

Types and properties of closure materials

Associated problems for parenterals

STERILIZATION OF INJECTIONS

Injections are sterile products intended for admin-

istration into the bodily tissues. Their formulation

involves careful consideration of all the following
inter-relating factors:

1 the proposed route of administration,
2 the volume of the injection,

3 the vehicle in which the medicament is to be

dissolved or suspended, ,

the osmotic pressure of the solution,
the use of preservative,

the pH of the solution,

the stability of the medicament and methods

of sterilization,

8 the specific gravity of the injection,

9 the properties of suspensions for injection,

10 the properties of emulsions for injection,
11 containers or closures for injections,

12 particulate contamination,

13 biopharmacyof injections.

\lO'\Ll1-J3

THE BIOPHARMACY OF INIECTIONS

Injections are administered into the body by many
routes. The route of administration affects the

formulation and biopharmaceutics of the prep-‘
aration. There now follows a description of routes
of administration to clarify nomenclature used

throughout the rest of the chapter. Fig. 21.1
shows the sites of injection.

Routes of administration

The most important routes are as follows.

Intracutaneous or intradermal route

Injections are made into the skin between the

inner layer (dermis) and the outer layer
(epidermis). The volume that can be injected
intradermally is small, usually 0.1-0.2 ml, due to

the poor vascularity of the site which gives poor
dispersion of the drug, and leaves blisters or weals

at the site of the injection. The route is used

mainly for diagnostic tests.

Subcutaneous or hypodermic route

Injections are made under the skin into the

subcutaneous tissue. The volume injected is

usually 1 ml or less. This route is not used for

aqueous suspensions or oily suspensions and fluids

since these would cause pain and irritation at the

injection site.

Intramuscular route

Injections are made by passing the needle into the

muscle tissue via the skin, subcutaneous tissue

and membrane enclosing the muscle. The volume

is usually no greater than 2 ml and should not

exceed 4 ml. This route is used for aqueous and

oily suspensions and oily solutions, since if they
were injected intravenously blockage of small

blood vessels might occur leading to poor Vascular

supply of local tissues possibly resulting in
gangrene.

Inzravascular routes

These are either intra-arterial (into arteries) or
intravenous (into veins). The intra-arterial route

is used for an immediate effect in a peripheral
organ, e.g. to improve circulation to the extrem-

ities when arterial flow is restricted by arterial

spasm or early gangrene. Tolazoline hydrochlor-
ide, a peripheral vasodilator, is sometimes admin-

istered by this route.

Substances are introduced directly into the
blood stream by the intravenous route. The most

common site is the median basilic vein at the

anterior surface of the elbow. The volume can

vary from less than 1 ml to in excess of 500 ml.

Small volumes may be administered for a rapid
effect (e.g. anaesthetics) and large volumes

(perfusion or infusion fluids) to replace body fluid
loss in shock, severe burns, vomiting and diar-
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