Find authenticated court documents without watermarks at docketalarm.com.

%

LARM

DOCKET
A



https://www.docketalarm.com/

Badlliére Tindall 24-28 QOval Road
W. B. Saunders Company Ltd  London NW1 7DX

The Curtis Center
Independence Square West
Philadelphia, PA 19106-3399, USA

Harcourt Brace & Company
55 Horner Avenue
Toronto, Ontario M8Z 4X6, Canada

Harcourt Brace & Company, Australia
30-52 Smidmore Street
Marrickville, NSW 2204, Australia

Harcourt Brace & Company, Japan
Ichibancho Central Building, 221 Ichibancho
Chiyoda-ku, Tokyo 102, Japan

© 1994 Bailliére Tindall

This book is printed on acid-free paper

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 or otherwise, without the prior permission of W. B. Saunders Company Ltd,
24-28 Oval Road, London NW1 7DX, England

A caralogue record for this book is available from the British Library

ISBN 0-7020-1613-6

Typeset by Alden Multimedia, Northampton, England - S
Printed in Great Britain by Butler and Tanner, Frome, Somerset

Find authenticated court documents without watermarks at docketalarm.com.

CKET
A R M


https://www.docketalarm.com/

Contents

Contributors ix
Introduction xi

General Principles

1. Sites and mechanisms of drug action 3
2. Pharmacokinetics 11
3. Drug discovery, evaluation and safety 41
4. The autonomic nervous system 47

- Cardiovascular System

5. Introduction to the cardiovascular system 59
6. Ischaemic heart disease 63
7. Hypertension 71
8. Positive inotropic agents and heart failure 79
9. Cardiac arrhythmias 85
10. Haemostasis 93

Respiratory System

11. Asthma 103
12. Respiratory stimulants 109
13. Cough 111

Kidney and Urinary Tract

14. Functions of the kidney 115
15. Diuretics 119
16. Bladder dysfunction 125

The Nervous System

17. Introduction to the nervous system 129
18. General anaesthetics 135
19. Local anaesthetics 141
20. Narcotic or opiate analgesics 145
21. Anxiolytics, sedatives and hypnotics 153
22. Psychotic disorders 157
23. Depression 161
24. Epilepsy 167
25. Extrapyramidal movement disorders and spasticity 173
26. Migraine This material was copied 179

st the ML snd may be

Subject US Copyright Laws

DOC KET

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



https://www.docketalarm.com/

D
A

©

CKET
A R M

Pharmacokinetics

CHAPTER SUMMARY

The biological basis of Elimination

. . 19 Distribution 29
pharmacokinetics 11 The mathematical basis Elimination 32
General considerations 12 of pharmacokinetics 26  Chronic administration 36
Absorption 14 General considerations 26 Factors affecting
Distribution 16 Absorption 27  pharmacokinetics 37

The therapeutic effects seen when a drug is
taken by a patient, for example lowering of
blood pressure, are determined by the pharma-
cological properties of the compound. These
effects are usually produced by an interaction of
the drug with a specific macromolecule, such as
a receptor or enzyme (Chapter 1). This aspect
is termed the pharmacodynamics of the drug and
is the subject of subsequent chapters. In
contrast, the time to onset of action and the
duration and intensity of effect are usually deter-
mined by the rate at which the drug is trans-
ferred from the site of administration to the site
of action and the rate at which it is eliminated
from the body by metabolism or excretion.
These aspects are called the pharmacokinetics of
the drug which, as the name implies, is
concerned with all processes involved in the
movements of the drug within the body.

Pharmacokinetics may be divided into three
basic processes:

(1) Absorprion — The transfer of the drug from
the site of administration to the general
circulation,

(2) Distribution — the transfer of the drug from
the general circulation into the different
organs of the body.

(3) Elimination — the removal of the drug from
the body which may involve either excretion
or merabolism.

Each of these processes will be described in
terms of their chemical, biochemical and physio-

logical basis and in mathematical terms. For
many students the mathematics remain abstract
concepts that seem to relate poorly to the more
readily understood biology of the processes. To
help to relate the biology to the mathematics,
those clinical variables which can affect drug
handling, such as drug interactions, age and
disease, are discussed at the end of the chapter
in both biological and mathematical terms.

THE BIOLOGICAL BASIS OF
PHARMACOKINETICS

It will be readily apparent to the student familiar
with the intermediary metabolism of carbohy-
drates, fats, proteins, etc. that most of the drilg
structures given in this book bear little resem-
blance to such endogenous molecules.
Although drugs may bind to particular macro-
molecular sites, such as the receptor for a
specific neurotransmitter, they are only rarely
substrates for the carrier processes or metabo-
lizing enzymes which handle the natural ligand.
Thus the movement of drugs around the body
is usually by simple passive diffusion, whilst
metabolism is usually by ‘“drug metabolizing
enzymes” of low substrate specificity. However,
students should be aware that there are excep-
tions to each of the generalizations in this
chapter but that these generalizations provide
an essential framework.
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26 PHARMACOKINETICS

CHAPTER 2
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Figure 2.10 The enterohepatic circulation of drugs.

the lower intestine may hydrolyse the conjugate
back to the original substrate and glucuronic
acid. The original substrate will have a greater
lipid solubility and therefore be absorbed from
the gut lumen and enter the hepatic portal vein
(see Fig. 2.10).

THE MATHEMATICAL BASIS OF
PHARMACOKINETICS

The use of mathematics to describe the fate of a
drug in the body can be complex and rather
daunting for undergraduates. Nevertheless, a
basic understanding is invaluable for an apprecia-
tion of many aspects of drug handling and for the
rational prescribing of drugs. The following
account describes the fate of a single dose of a
drug and the mathematics of absorption, distribu-
tion and elimination, before brief considerations
of chronic administration and factors which can
affect pharmacokinetic processes.

GENERAL CONSIDERATIONS

Two different but complimentary approaches
are used:

(1) Compartmental analysis — in which th?
plasma  concentration-time  curve 18
described by an equation containing OD€
or more exponential functions. This
approach gives a precise description ot
concentration—time relationships a_nd
allows the prediction of the concentratlon
of the drug in plasma at any tme after
dosing. This approach requires an appro-
priate model to be defined and fitted tO
the data. However, it provides little infor-
mation on the physiological disposition ©
the compound.

Model independent analysis — may be related
more closely to the physiological processes
governing the disposition of the chemical
and therefore is more useful in predicting
and assessing the influence of variables
such as disease, age and the administratiop
of other compounds. However, this
approach cannot be used to predict the
concentration at any time after dosing
(unless the compound fits the simplest
model possible).

@

The model independent methods are of greater
potential value to medical undergraduates and
are the basis of the following account.

Each of the three basic processes of absorp-
tion, distribution and elimination will be
described in terms of rate, that is the speed at
which a process occurs, and exrent, that is the
proportion of the dose which is handled by the
process.

Before each process is considered in detail it is
necessary to define the different types or orders
of reaction which commonly occur. If we
consider a simple decrease in concentration
(e.g. during drug elimination) there are two
important types of reaction possible:

(a) Zero order reactions — in which the change

Al

in concentration ’ occurs at a fixed amount
t

per time, that is:

d
—C:~k

de

The units of % (the reaction rate constant) will be
an amount per unit time (e.g. ug ml™' min~! or
pgmin~!). A graph of concentration against
time will produce a straight line with a slope of
—k (Fig. 2.11); examples are ethanol (see
Chapter 58) and phenytoin (see Chapter 24).
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