
Physical 
Pharmacy

David Attwood 

Alexander T Florence 

Lituz.com

https://lituz.com/shop
user
Lituz.com



Physical 
Pharmacy

Lituz.com

https://lituz.com/shop
user
Lituz.com



Lituz.com

https://lituz.com/shop
user
Lituz.com



Physical 
Pharmacy

David Attwood
Professor, School of Pharmacy and 

Pharmaceutical Sciences, 

University of Manchester, UK

Alexander T. Florence
Professor Emeritus, The School of Pharmacy, 

University of London, UK

Pharmaceutical Press 

London •  Chicago 

Lituz.com

https://lituz.com/shop
user
Lituz.com



Published  by the Pharmaceutical Press

An imprin t of RPS Publish ing

1 Lambeth  High  Street, London SE1 7JN, UK

100 South  Atkinson  Road , Suite 200, Grayslake, IL 60030-7820, USA

© Pharmaceutical Press 2008 

 

 is a trade mark of RPS Publish ing

RPS Publish ing is the publish ing organisation  of the Royal Pharmaceutical 

Society of Great Britain

First published  2008

Design  and  layout by Designers Collective, London

Prin ted  in  Great Britain  by TJ In ternational, Padstow, Cornwall

ISBN 978 0 85369 725 1

All righ ts reserved . No part of th is publication  may be reproduced , stored  

in  a retrieval system, or transmitted  in  any form or by any means, without 

the prior written  permission  of the copyrigh t holder.

 The publisher makes no represen tation , express or implied , with  regard  

to the accuracy of the in formation  contained  in  th is book and  cannot accept 

any legal responsibility or liability for any errors or omissions that may be 

made. 

 The righ t of David  Attwood and  Alexander T. Florence to be identifi ed  

as the au thors of th is work has been  asserted  by them in  accordance with  

the Copyrigh t, Designs and  Paten ts Act, 1988.

A catalogue record  for th is book is available from the British  Library.

 

Lituz.com

https://lituz.com/shop
user
Lituz.com



Contents

v

Introduction to the FASTtrack series vii

Preface viii

About the authors ix

1. Solids . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Crystal structure and external appearance 1

Polymorphism 3

Crystal hydrates 5

Wetting of solid surfaces and powders 6

Dissolution of drugs 7

Solid dispersions 7

Multiple choice questions 8

 

2.  Solubility and solut ion propert ies 

of drugs  . . . . . . . . . . . . . . . . . . . . . . 11

Solvents for pharmaceutical aerosols 11

Factors infl uencing solubility 13

Ionisation of drugs in solution 16

pH of drug solutions 19

Buffers 20

Thermodynamic properties of drugs in 

solution 21

Osmotic properties of drugs in solution 

– isotonic solutions 22

Partitioning of drugs between immiscible 

solvents 24

Diffusion of drugs in solution 25

Multiple choice questions 26

 

3. Drug stability  . . . . . . . . . . . . . . . . . . . 29

The chemical breakdown of drugs 29

Kinetics of chemical decomposition in 

solution 31

Factors infl uencing drug stability of liquid 

dosage forms 34

Factors infl uencing drug stability of solid 

dosage forms 39

Stability testing and calculation of 

shelf-life 40

Multiple choice questions 40

4. Surfactants   . . . . . . . . . . . . . . . . . . . . 43

Some typical surfactants 43

Reduction of surface and interfacial 

tension 45

Insoluble monolayers 46

Adsorption at the solid–liquid interface 48

Micellisation 51

Formation of liquid crystals and vesicles 54

Solubilisation 58

Multiple choice questions 60

5.  Emulsions, suspensions and other 

dispersed systems  . . . . . . . . . . . . . . 63

Colloid stability 63

Emulsions 69

Suspensions 75

Foams and defoamers 78

Multiple choice questions 79

 

6. Polymers  . . . . . . . . . . . . . . . . . . . . . . 81

Polymer structure 81

Solution properties of polymers 84

Properties of polymer gels 86

Some water-soluble polymers used in 

pharmacy and medicine 88

Water-insoluble polymers 90

Application of polymers in drug delivery 92

Multiple choice questions 95

7. Drug absorption  . . . . . . . . . . . . . . . . . 97

Biological membranes and drug transport 97

Routes of administrat ion 102

The oral route and oral absorption 102

Buccal and sublingual absorption 106

Intramuscular and subcutaneous 

injection 106

Transdermal delivery 109

The eye 113

The ear 114

Lituz.com

https://lituz.com/shop
user
Lituz.com



Absorption from the vagina 115

Inhalation therapy 115

The nasal route 117

Rectal absorption of drugs 118

Intrathecal drug administration 120

Multiple choice questions 121

8.  Physicochemical drug interactions 

and incompatibilit ies  . . . . . . . . . . . . 125

Solubility problems 125

pH effects in vitro and in vivo 126

Dilution of mixed solvent systems 128

Cation–anion interactions 128

Ion-pair formation 129

Chelation and other forms of 

complexation 130

Adsorption of drugs 132

Drug interactions with plastics 132

Protein binding of drugs 133

Multiple choice questions 135

9.  Peptides, proteins and other 

biopharmaceuticals  . . . . . . . . . . . . . 137

Structure and solution properties of 

peptides and proteins 137

The stability of proteins and peptides 140

Protein formulation and delivery 145

Therapeutic proteins and peptides 146

DNA and oligonucleotides 148

Multiple choice questions 148

10. In vitro assessment of dosage 

forms.  . . . . . . . . . . . . . . . . . . . . . . . 151

Dissolution testing of solid dosage forms 151

In vitro evaluation of non-oral systems 154

Rheological characteristics of products 154

Adhesivity of dosage forms 155

Particle size distribution in aerosols 156

In vitro–in vivo correlations 159

Multiple choice questions 159

Answers to self-assessment  161

Memory diagrams 163

Index 169

  

Contents vi

Lituz.com

https://lituz.com/shop
user
Lituz.com



FA STtrack  is a new series of revision  guides created  for undergraduate pharmacy 

students. The books are in tended  to be used  in  conjunction  with  textbooks and  

reference books as an  aid  to revision  to help  gu ide students th rough their exams. 

They provide essen tial in formation  required  in  each  particu lar subject area. The 

books will also be usefu l for p re-registration  trainees preparing for the Royal 

Pharmaceutical Society of Great Britain’s (RPSGB’s) registration  examination , and  

to practising pharmacists as a qu ick reference text.

The conten t of each  title focuses on  what pharmacy students really need  to know in  

order to pass exams. Features include*: 

� concise bu lleted  in formation

� key poin ts

� tips for the student

� multip le choice questions (MCQs) and  worked  examples

� case stud ies 

� simple d iagrams.

The titles in  the FA STtrack  series refl ect the fu ll spectrum of modules for the 

undergraduate pharmacy degree. 

Titles include: 

Pharm aceutical Com pounding and  Dispensing

Managing Sym ptom s in  the Pharm acy

Pharm aceutics: Dosage Form  and  Design

Pharm aceutics: Delivery and  Targeting

Therapeutics

Com plem entary and  A lternative Therapies

There is also an  accompanying website which  includes extra MCQs, further title 

in formation  and  sample conten t: www.fasttrackpharmacy.com.

If you  have any feedback regard ing th is series, p lease contact us at 

feedback@fasttrackpharmacy.com .

*Note: not all features are in  every title in  the series.

Introduction to the 
 series

vii
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viii

University education  is about acquiring knowledge, not just passing examinations. 

The latter is of course a necessary marker of p rogress, and  as a resu lt many 

students feel that examinations dominate their academic years. In  our experience, 

as teachers of pharmaceutics and  physical pharmacy over many years, many 

students do not adopt proper modes of study for any of their subjects, or even  

devote enough time to revision . No textbook substitu tes for students’ own notes 

gathered  during lectures, annotated  later with  more in formation  from textbooks 

and  a timetable of revision  lead ing up  to examinations. Reading notes at in tervals 

of days is much more effective than  re-read ing the notes several times in  one day. 

 The FA STtrack  series is in tended  not as an  alternative to textbooks bu t as an  

aid  to revision , p rovid ing the key poin ts of each  top ic and  questions with  which  

progress in  learn ing can  be gauged . But, like past examination  papers, these can  

only give clues as to what might come in  the examination  which  you  are to sit. 

What you  must always ask as a user of th is book is: what kind  of question  might I 

be asked  about top ic A and  top ic B? 

 This book is derived unashamedly from the fourth  edition  of our textbook 

Physicochem ical Princip les of Pharm acy, published by the Pharmaceutical Press 

in  2006. It is not a substitu te for it but should  be used alongside it for those 

revision  periods when time is short. In  many cases you will need to refer to the 

fu ll text for more detail. You will fi nd fewer equations here. How can we have a 

physical pharmacy text without equations? There are few drug structures, yet an  

understanding of structures is essential for understanding physical pharmacy, 

formulation  and drug behaviour. Hence for a complete understanding of some areas 

you must refer to drug structures. In  examination  answers it is important to include 

appropriate drug structures, equations and diagrams not only but especially in  

th is subject. Physicochem ical Princip les of Pharm acy has structures, d iagrams and 

equations; Martindale in  its latest edition  includes structural formulae. 

 Pharmaceutics is one of the fundamental bases of pharmacy. Few, if any, other 

d iscip lines study the subject. Knowledge of the essen tials which  we have put 

down in  th is FA STtrack  book are, in  our view, very importan t if pharmacists are 

to continue to know about drugs and  formulations and  to contribu te someth ing 

special to healthcare. We hope that th is book helps in  preparing not on ly for 

examinations bu t also for the fu ture.

David  Attwood

Alexander T. Florence

July 2007

Preface

Lituz.com

https://lituz.com/shop
user
Lituz.com



About the author

ix

ALEXANDER FLORENCE recently retired  as Dean  of The School of Pharmacy at the 

University of London; he was previously James P. Todd Professor of Pharmaceutics 

at the University of Strathclyde. His research  and  teaching in terests are drug 

delivery and  targeting, dendrimers, nanoparticles, non-aqueous emulsions, novel 

solvents for use in  pharmaceutics. He co-au thored  the book Surfactant System s: 

their Chem istry, Pharm acy and  Biology with  David  Attwood.

DAVID ATTWOOD is Professor of Pharmacy at the University of Manchester; he 

previously lectured  at the University of Strathclyde. His research  in terests are 

in  the physicochemical p roperties of d rugs and  surfactan ts, and  in  polymeric 

drug delivery systems. He has many years’ experience in  the teaching of physical 

pharmacy.

Lituz.com

https://lituz.com/shop
user
Lituz.com



Lituz.com

https://lituz.com/shop
user
Lituz.com



user
Typewritten text
Bu kitobning tanishuv 
parchasi hisoblanadi. 
Kitobning to'liq qismini
lituz.com saytida o'qing. 

user
Typewritten text



user
Lituz.com


	Cover
	Contents
	Introduction to the FASTtrack series
	Preface
	About the author

