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Preface

This is the second edition of Pharmaceutics
¢ the science of dosage form design and the
first cdition was published

Iy 1988, The pedigree o fthe he book is
actpally  much older  than  that, It was
originally known as  Twlone! Pharmacy
and edited by John Cooper  and  Colin
Gunn, and later by Sidney Carter,

The  philosophy  of this sccond ediuon
remains unch  nged, e it s designed  and
wrillen intentionally for newcomers o the
design  of dosage  forms - other  expert
texts can lake you into much more detal in
gach of the subject arcas once you ‘have

mastered these basics. The subject matter
of the book remains cssentially  the same,
but the detail has been changed s:igniﬁn:anl]f
because pharmaceutics has changed.
Since  the  last edition  there have been
changes in both the concept and the
content of  pharmaceutics. These
developments arc reflected in this new
edition.

The  stucture of the content of this
edition has changed  somewhat 1o reflect
modem  thinking andcurrent  university
curricula. More importantly,  every chapler

has  received aftention and has been
updated appropriately.  Some of the bhasic

science remains: Yirtually unchanged (and
will always remain  so) but other areas,
particularly biopharmaceutics, S0Mme
areas of dug delivery and our

of the

understanding

significance of the solid state, have changed
enor- mously since the last edition.  The
current and future use of biotechnology
products  has  also been reflect- ed in this
new edition.

The involvernent of a wide range of
authors con- tinues in this edition, cach
an accepted expert in the field on which

they  have written and, just as
importantly, each has experience  and the
ability 1o impart  that  information 0]

undergraduate pharma- ceurical scientists and

those practitioners new to the subject.
Manv authors from the first edition
remain.as they are still world leaders in

their field. Other (who were either unable 1o
contribute.  {QQ the second edition.  have
retired  of, sadly, died)  harc  been
replaced by a new generation of experts:
The  new authorship  refllects  modem
knowledge and thinking in pharmacecutics,

I wish you well in your studies if you a
an under-graduate or with your career if
ou  are  working in industry or the
wospital  service. | sincerely bope thatthis
book helps you with your understandin
of pharmaceutics - the science rﬁ'
dosageform design.

MEA
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What is ‘Pharmaceutics’?

One of the carliest impressions that many new phar-
macy and pharmacentical science students have of
their chosen subject is the large number of long and
sometmes unnsual-soundine names that are used
describe the various subject arcas within pharmacy,
The aim of this section is 1 explain o the reader
what is meant by the term ‘pharmacentics’, how it
has been interpreted for the purpose of this book,
and how pharmaceuwtics s into the overall scheme
of pharmacentical science. It will also tead the read-
er through the erganization of this book and cxplain
why an understanding of the materal contained in
its chaprers is important in the design of modemn
dmig delivery systems.

The word pharmaceutics is used in pharmacy and
pharmaceutical science to encompass many subject
areas, which arc all associated with the steps to
which a drug is subjected towards the end of it
development — ie. it is the stages thar folloss its dis-
covery or synthesis, its isolation and purification,
and esiing for advanlugeous pharmacological
cffects and the absence of setious toxicological prob-
lems. Put at its most simplistic, pharmaceurics con-
verts a drug mto a medicine. Pharmaceutics, and
therefore this ook, is concerned with the scientific
and technological aspects of the design and manu-
facture of dosage formes,

Pharmaceutics is arpuably the most diverse of all
the subjoct arcas in pharmaceutical science and
ENCOMpASSes:

& an understanding of the basic phvsical chemisiry
necessary for the eflicient design of dusage fomms
(phyzical phammaceurics)

& the design and formulation of medicines {dosage
form desipn),

# the manufacture of these medicines on both a
amall (compounding) and 4 large (pharmaceuti-
cal technology) scale;

& the culdvation, avoidance and climination of
microorganisms in medicines (microbiology),

Medicines are dmg delivery systems,  That ik,
they are a means of administering drugs o the body
in a safe, efficient, reproducihle and convenient
manmner. The first chapter in the book introduces, in
a gencral way, the considerations that must be made
s0 that this conversion of drug o medicine can take
place. It emphasizes the fact that medicines are
rarely drmugs alone, but require additives to make
thern inte dosage forms and this in tuen inrroduces
the concept of formulation. The chapter explains
that there arc three major considerstons ino the
design of dosage fonms:

1, The physicochemical properties of the drug
itself,

2. Biophurmaceutical comsiderations, such as how
the roure of administration of a dosage form
affeces the rame and extent of dmg absorption
inte the body, and

3. Therapeutic considerations of the disease state
to be treated, which i tum decide the most
suitable type of dosage form, possible roures of
administration and the most suitable duration
of action and dose frequency for the dmuz in
question,

This {ist chapter is an excellent intoduction to
the book as a whole and the perfect ustification for
the need to understand the subject matter of this
text. MNew readers are encouraged to read this chap-
rer thoroughly 2and carefully so they can grasp the
basics before delving into the later, more detailed
information.

Part 1 of this hook describes some of the more
imporiant physicochemical knowledge that it is nec-
cssary to have in order to study and understand the
design and prepararion of dosage forms, The chap-
ters have been designed to give the reader an insight
into those scientilic and physicochemical principles
that are important to the formulation scientist.
They arc not intended as a substitute for a thorough

i



WHAT IS5 'PHARMACEUTICS?

understanding  of physical chemistry, and many spe-
cific, more derailed, texts are available with this
information,

For many reasons, jch are discussed  in the
book. the vast majority 0O dosoge forms are odmin-
istered. orally in the form of solid products such as
tablets and capsules, This means that one of the
mast important  stages In drug administration  is the
dissolution of saolid particles to form a solution in
the gastroinre srinal tract. This meamns that tho: for-
mutation  scientist  must have a knowledge of both
liquid and solid materials. and particularly  (he prop-
ir solution  and the factors influenc-
ing drug dissolution from solid particles. Once solu-
tions are formed, the reader must understand the
properties of solutions and these are discussed next
The reader wijl see later in the book how drog

erties of drugs

release and absorption are strongly  dependent
on
solution  properties, such as solute  dissociation
and

diffusion, and flow properties, A knowledge of these
subjects is useful in solving certain problems relating
jo the properties of fluids and the performance of

solutions  and semisclids  as dosage forms  in their

own right.
The properties  of interfaces  are described  next
These are important to an understanding of

adsorp- tlon on 1o solid surfaces  as involved  in the
dissolu- tion of solid particles and the study of
disperse sys- tems such as colloids, suspensions amd
emulsions. The  scientific background toe  such
systemns s also discussed.

Before finalizing
must be s clear

on a possible dosage form there
understanding  of the stabiliy of
drugi{s) and other additives in the formulation with
respect to the repsons  why and the rates at which
they degrade. There must be an awareness  of the
means

of inhibiting decomposition
life of a prodict.

and increasing  the shelf
Thesa points are discussed:

The subject known  as preforrnulation i consid-
ered next. This s a consideration  of the steps that
need to be considened before  formulation  itself

can begin, Preforrnlation invalves  a full
understanding of the physicochemical properties  af
drug maolecules and  excipients and how  they
interact in dosage forms.  Thus a2 grasp  of this

knowledge early on is of great wuse to  the
formulation scientist  and teaches many  scientific
principles  on which  future dosage form design s
dependent.  The resulls of tests car-

ried out at this stage of development can give a
much clearer indication of the possible dosage lorms
for a new drug candidate.

Pan Two of the book collects [\getr™ those
aspects  (If pharmaceutics associated  -materials,
By far the majorty of drugs are solid
unfortunately .. most of these have
nUmMEerous adwerse properties that must be overcome
during the design -Ofmedidnes to enable their saDs-
factory manufacture and subsequent performance in
dosage forms ..

powders, and

The book therefore ewplains the concept of the
solid state and how the internal and surface proper-

ties of zolids are important and need to be. charac-
terized. This is followed by an explanation of the
more macroscopic properties of powders that influ-
ence  rherr performance  during the design and man-
ufacrure  of desage forms - particle  sire and s
measurement, size reduction, and size separation
of powders  from those of other sizes. There  follows
an explanation of the many problems associated
with the mixing and Dow of powdersv  IN high-
speed tablet  and  capsule  production,  Tot example,
pow- ders must contain a satisfactory  mix of all the
ingre- dients and achieve fast and wniform powder
flow, For convenience,  the mixing of liguids and
semi- solids  is also discussed here as the basic theory
i5 the same,

Even with this fundamental knowledge it iz not
possible  to begin to design a dosage form  without
having an understanding of how drugs are absorbed
into the body, the various routes that can be used
for this purpose, and the fate of the drugs once
they enter the body and reach their site(s} of action,
This book concentrates on the preparation,
administra- tlor,  release  and  absorption  of drugs,
but stops short  at the cellular level and leaves to

other  texts the detall  of how drugs enter Individual
cells, how they act, how they are metabolized and
how  they  are eliminated. These cellular
considerations are not within -~ the remit of this
ook,

The terms bioavailabiling and biopharmaceutics
are defined and explained In Part Three, The fac-
tors influencing the bicavailabiliy of a drug and
methods  of its assessment  are described.  This s fol-

lowed by a consideration  of the manner  in which the

frequency  of administration of 3@ drug and the rate
at which it is released affect its level in the blood.at
any given time. Part Three then goes on to discuss

actu- al drug  delivery systems which arc available to
mod- ify and control  the rate and extent of the
release of drugs from dosage forms.

In Part Four, the book discusses the design of

dosace  forms and their manufacture It covers their
formclauon, the rate and extent of drug release
from them. their advantages and disadvantages

as adosage form. and the way in which they are
manu- lacrure d on a large scale in Industry.

Dosaze f6'Cils suitable for the administration of
dru~5  through almost every possible body  orifice



