-M" :

~ INJECTABLE DRUG
; DEVELOPMENT

TECHNIQUES TO REDUCE
PAIN AND IRRITATION

Edited by

Pramod K. Gupta
and

Gayle A. Brazeau

DO
A L

A

KET
R M

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Informa Healthcare USA, Inc,
52 Vanderbilt Avenue
New York, NY 10017

© 2008 by Informa Healthcare USA, Inc. (original copyright 1999 by Interpharm Press)
Informa Healthcare is an Informa business

No claim to original U.S. Government works
Printed in the United States of America on acid-free paper

1098765432

International Standard Book Number-10: 1-5749-1095-7 (Hardcover) §

International Standard Book Number-13: 978-1-5749-1095-7 (Hardcover) Preface
This book contains information obtained from authentic and highly regarded sources. Reprinted material is quotel A

with permission, and sources are indicated. A wide variety of references are listed. Reasonable efforts have been madet
publish reliable data and information, but the author and the publisher cannot assume responsibility for the validity Edi .
all materials or for the consequences of their use. itor:

No part of this book may be reprinted, reproduced, transmitted, or utilized in any form by any electronic, mechanical, o
other means, now known or hereafter invented, including photocopying, microfilming, and recording, or in any Informs|
tion storage or retrieval system, without written permission from the publishers.

For permission to photocopy or use material electronically from this work, please access www.copyright.com (httpd
www.copyright.com/) or contact the Copyright Clearance Center, Ine. (CCC) 222 Rosewood Drive, Danvers, MA 01923,

978-750-8400. CCC is a not-for-profit organization that provides licenses and registration for a variety of users. For orgs 1.
nizations that have been granted a photocopy license by the CCC, a separate system of payment has been arranged.

=0

Trademark Notice: Product or corporate names may be trademarks or registered trademarks, and are used only fu
identification and explanation without intent to infringe.

Library of Congress Cataloging-in-Publication Data

Injectable drug development : techniques to reduce pain and irritation /
edited by Pramod K. Gupta and Gayle A. Brazeau.
p.;cm.
Includes bibliographical references and index.
ISBN-13: 978-1-5749-1095-7 (hardcover : alk. paper)
ISBN-10: 1-5749-1095-7 (hardcover : alk. paper)

1. Injections. 2. Injections--Complications. 3. Drug development. I. Gupta, Pramod K., 1959-. I1.
Brazeau, Gayle A. {DNLM: 1. Injections--adverse effects. 2. Pain--chemically induced. 3. Pain--
prevention & control. 4. Pharmaceutical Preparations--administration & dosage. WB 354 156 1999]

RM169.149 1999
615".6--dc21 ’ 99-26911

— o W O

Visit the Informa Web site at
www.informa.com

and the Informa Healthcare Web site at
www.informahealthcare.com

DOC KET

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



https://www.docketalarm.com/

©
L

Contents

Preface xiii
Acknowledgments Xiv
Editors and Contributors XV

A: BACKGROUND OF PaAIN, IRRITATION, AND/OR
MuscLE DAMAGE WITH INJECTABLES

1.  Challenges in the Development of
Injectable Products 3

Michael J. Akers

General Challenges 4
Safety Concerns 5
Microbiological and Other Contamination Challenges 6
Stability Challenges 8
Solubility Challenges 10
Packaging Challenges 1
Manufacturing Challenges 1
Delivery/Administration Challenges 13
References 14

iii

CKET
M

A R

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

iv Injectable Drug Development

2.  Pain, Irritation, and Tissue Damage

with Injections 15
; Wolfgang Klement {
Must Injections Hurt? 15 2 4,
Mechanisms of Pain and Damage 16 ;
Routes of Drug Injection 18 :

Cutaneous/Subcutaneous Injections 18 {
Intramuscular Injections 22
Intra-arterial Injections 24
Intravenous Injections 26

Conclusions and Perspectives 49
Acknowledgements 50 ;
References 50

o et W R

3. Mechanisms of Muscle Damage with

Injectable Products 57 , >
Anne McArdle and Malcolm J. Jackson

Abstract 57

Introduction 57

Mechanisms of Muscle Damage 58

Elevation of Intracellular Calcium Concentration 58
Increased Free Radical Production 60
Loss of Energy Homeostasis 61

Methods of Assessing Drug-Induced Skeletal
Muscle Damage 62

Microscopic Analysis of Skeletal Muscle 62
Muscle Function Studies 63
Leakage of Intramuscular Proteins 64
Microdialysis Studies of Individual Muscles 64
Cellular Stress Response 65
Techniques to Assess the Mechanisms of Muscle Damage 66
Models of Muscle Damage 66
Techniques to Show Changes in Muscle Calcium Content 66
Markers of Increased Free Radical Activity 67
Methods of Measuring Cellular Energy Levels 67

Conclusions 67
Acknowledgments 67
References 68

s S
DOCKET

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



https://www.docketalarm.com/

Contents v

B: METHODS TO ASSESS PAIN, IRRITATION, AND
MuscLE DAMAGE FOLLOWING INJECTIONS

4. In Vitro Methods for Evaluating
Intravascular Hemolysis 77

Joseph F. Krzyzaniak and Samuel H. Yalkowsky
Significance 78
In Vitro Methods for Evaluating Hemolysis 79

Static Methods 81
Dynamic Mcthods 82

Comparison of In Vitro and In Vivo Hemolysis Data ~ 85
Summary of In Vitro Methods 86
’ References 87
r 5. Lesion and Edema Models 91
' Steven C. Sutton = e
Edema and Inflammation 91 ; ‘
Lesion Models 92
Rabbit 92
Mice 96
Rat 96
Biochemical Models 97

Serum Glutamic-Oxaloacetic Transaminase 97
N-Acetyl-8-Glucosaminidase 97
Myeloperoxidase 97 :
Creatine Kinase 98 ' f o |
Edema Models 105 .
Inducing Edema 105
Exudative Models of Inflammation 105
Vascular Permeability Models 105
Footpad Edema Models 106
Correlation of Models 107
Rabbit Lesion Versus Rabbit Hemorrhage Score Model 107
Rabbit Lesion Versus Rabbit CK Mode! 108
Rabbit Lesion Versus Rat Footpad Edema Model 109
Rabbit Lesion Versus Rat CK Model 109
Rat and Human 110

DOC KET

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



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




