
THIEME FLEXIBOOK 

Color Atlas of 

Pharmacology 

 
Page 1

ARGENTUM EX1027
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Pocket Atlas of Pharmacology 

f '  
Page 2f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Pocket Atlas of 
Pharmacology 

Heinz Ltillrnann, Klaus Mohr, 
Albrecht Ziegler, and Detlef Bieger 

149 color plate s by J iirgen Wirth 

1993 
Georg Thieme Verlag Stuttgart· New York 
Thieme Medical Publishers~ Inc. New York 

( 

 
Page 3f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


iv 

Heinz Uillmann, M.D. 
Professor, Dept. of Pharmacology 
University of Kiel 

Albrecht Ziegler, Ph. D. 
Professor, Dept. of P h armacology 
University of Kiel 

Hospitalstrasse 4, 24105 Kiel, Germany Hospitalstrasse 4, 24105 Kiel, Germany 

Klaus Mohr, M . D . Detlef Bieger, M.D. 
Professor, Dept. of P harmacology 
and Toxicology, Institute of Pharmacy, 
University of Bonn 

Professor, Division of Basic Medical Sciences 
Faculty of Medicine 
Memorial University of Newfoundland 

Ander Immenburg 4 , 53121 Bonn, Germany St. John's, Newfoundland Canada AlB 3V6 

Library of Congress Cataloging-in-Publication Data 
Pocket atlas of pharmacology I Heinz Ltillmann . . . [et aL]; 149 color plates by Jtirgen Wirth. 
Rev. and expanded translation o f : Tas<;:henatlas der Pharmakologie I 

Heinz Liillmann, Klaus Mohr, Albrecht Ziegler, 1990. 
Includes bibliographical references and indexes. 
1. Pharmacology-Atlases. 2 . Pharmacology-Handbooks, manuals. 

etc . I. Liillmann, Heinz. II. Title. 
[DNLM: 1. Pharmacology-atlases. 2 . Pharmacology-handbooks. QV 

17 Tl97p 1993] 
RM301.12.T3813 1993 
615' .1-dc20 

Important Note: Medicine is an ever-changing science underg oing continual development. Research 
and clinical experience are continually expanding our knowledge, in particular our knowledge of proper 
treatment and drug therapy. Insofa r as this book mentions any dosage or application, readers may rest 
assured that the authors, editors and publishers have made every effort to ensure that such references are 
in accordance with the s tate of knowledge at the time of production of the book. 
Nevertheless this does not involve, imply, or express any guarantee or responsibility on the part of the 
publishers in respect of any dosage instructions and forms of application stated in the book. Every user 
is requested to examine carefully the manufacturers' leaflets accompanying each drug and to check, if 
necessary in consultation with a physician or specialist, whether the dosage schedules mentioned there­
in or the contraindications stated by the manufacturers differ from the statements made in the present 
book. Such exa mination is particularly important with drugs that are either rarely u sed or have been new­
ly released on the market. Every dosage schedule or every form of application used is entirely at the 
user's own risk and responsibility. The authors and publishers request every user to report to the pub­
lishers any discrepanc ies or inaccuracies noticed. 

This book is an autho rized, revised and e xpanded translation of the I st German editio n published 
and copyrighted 1990 by Geo rg Thieme Verlag, Stuttgart, Germany. Title of the G erman 
edition: Taschenatlas der Pharmakologie 

1st German edition, 1990 
1st French edition, 1991 

I st Japanese edition, I 992 
I st Spanish edition, 1992 

Some ~?f the product names, patents and registered designs referred to in this book are in fact re gistered 
trademarks or proprietary names even though specific reference to this fact is not always made in the 
text. Therefore, the appearance of a name without designation as proprietary is not to be construed as a 
representation by the publisher that it is in the public domain. 
This book, including all parts thereof, is legally protected by copyright. Any use, exploitation or com­
mercialization outside the narrow limits set by copyright legislation, without tl1e publisher's consent, is 
illegal and liable to prosecution. T h is applies in particular .to photostat reproduction, copying, mimeo­
graphing or duplication of any kind, translating, preparation of microfilms, and electronic data proces­
sing and storage. 

© 1993 Georg Thieme Verlag, Riidigerstrasse 14,70469 Stuttgart 
Thieme Medical Publishers, Inc., 381 Park Avenue South, New York, N.Y. 10016 
Printed in Germany by K. Grammlich, Pliezhausen 

ISBN 3-13-781701-3 (Georg Thieme Verlag, Stuttgart) 
ISBN 0-86577-455-2 (Thieme Medical Publishers, Inc. New York) 1 2 3 4 5 6 

 
Page 4f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


44 Pharmacokinetics 

Drug Concentration in the Body 
as a Function of Time. First-Order 
(Exponential) Rate Processes 

Processes such as drug absorption and 
elimination display exponential char­
acteristics. As regards the former, this 
follows from the simple fact that the. 
amount of-drug being moved per unit 
of time depends on the concentration 
difference (gradient) between two 
bedy compartment's (Pick's Law). In 
drug absorption from the alimentary 
tract, the intestinal contents and the 
blood would represent the compart­
ments containing an initially high and 
low concentration, respectively. In 
drug elimination via the kidney, ex­
cretion often depends on glomerular 
filtration, i.e., the filtered amount of 
drug present in primary urine. As the 
blood concentration falls, the amount 
of drug filtered per unit of time dimin­
ishes., The resulting exponential de­
cline is illustrated in (A). The expo­
nential time course implies constancy 
of the interval during which the con­
centration decreases by one-half. This 
interval represents the half-life (tllz) 
and is related to the elimination rate 
constant k by the equation tth = ln2/k. 
The two parameters, together with the 
initial concentration C 0 , describe a 
first-order (exponential) rate process. 

The constancy of the process per­
mits calculation of the plasma volume 
that would be cleared of drug, if the 
remaining drug were not to assume a 
homogeneous distribution in the total 
volume (a condition not met in reali­
ty). The notional plasma volume 
freed of drug per ·unit of time is ter­
med the clearance. Depending on 
whether plasma concentration falls as 
a result of urinary excretion or of me­
tabolic alteration, ciearance is consid­
ered to be renal or hepatic. Rena] and 
hepatic clearances add up to total 
clearance (Cl101) in the case of drugs 

that are eliminated unchaQged via the 
kidney and biotransformed in the liv­
er. Cl101 represents the sum of all pro­
cesses contributing to elimination ; it 
is related to the half-life (tt/2 ) and the 
apparent volume of distribution Vapp 

(p. 28) by the equation: 

v 
tl/

2 
= ln2 • - app 

Cltot 

The smaller the volume of distri­
bution or the larger the total clearance~ 
the shorter is the half-life. -

In the case of drugs renally elim­
inated in unchanged form, the half­
life of elimination can be calculated 
from the cumulative excretion in 
urine; the final total amount elimi­
nated corresponds to the aJVount ab­
sorbed. 

Hepatic elimination obeys expo­
nential kinetics because metabolizing 
enzymes operate in the quasilinear re­
gion of their concentration-'-activity 
curve, and hence the amount of drug 
metabolized per unit of time dimin­
ishes with decreasing blood concen­
tration. 

The best-known exception to ex­
ponential kinetics is the elimination of 
alcohol (ethanol), which obeys a lin­
ear time course (zero-order kinetics), 
at least at blood concentrations > 
0 .02%. It does so because the rate­
limiting enzyme, alcohol dehydro­
genase, achieves half saturation at 
very low substrate concentrations, 
i.e., at about 80 mg/L (0.008% ). Thus, 
reaction velocity reaches a plateau at 
blood ethanol concentrations of about 
0 .02%, and the amount of drug elimi­
nated per unit of time remains con­
stant at concentrations above this 
level. 
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