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birds if applied 1o the tips of hunting arrowhe

It 48 ywell within hiving memory
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Some of the major influences on pharmacy have stemmel Y:fru th¥ developinent
o Hrll';iflt', E":l:lrl.'l:'iﬂ"}* that I}r![lit'l.'! which were In'nuth L Funlpf' Hlnrn; the silk route
b and lates hy sea from Indin and htyuml, and from the cmergence ol triuede winldds in

medieval times leading to the professional organizations of today. The later intro

l‘lllti'li{‘ll'l of rudimentdry standards {:']V!'- ”IMEU'E{? igity of products and to control
dfhh&l E or accidental adulteration J:EF:IH yi to the control of harmilul

YD
\ s
l"““!flt'r!. and to increased safety and efficacy of drugs and medicines.

In the twentieth century, the ‘therapeutic revolution’ has seen the transition
from drugs of natural origin (which in most cases were capable only of relieving
sy mptoms such as pain, indigestion or constipation) to today’s mostly synthetic
f"ﬂ“"iﬂ compounds with specific effects and the capacity to combat infection and
mterfere with the progress of the disease process, '

In order 1o assess the future and continuing development of pharmacy, an
awareness of the past is invaluable, As Sir Winsion Churchill once sawed, 1 he
longer you can look back, the further you can look forward.’

Y. 1.1 !istorical beginnings

he “cradle of phiarmacy’ is considered o be the Mesopotimmia of about live
thousand years ago, or 3000K.C. Cla AWHH}; from this period reler to
el

' a! ¢ use of vegetable drugs including

medical treatments involvin lﬁsant(t
almond oil, cannabis, popPy and henbake(ns well as substances of animal origin

such as fatg, animal secretions and parts, honey and beeswax| Many drugs were
brought and distributed al t?e atayan routes from Indi %rnbin and
compounded with gurﬁm :i?&:ih as acacia and myr h%c abylonian
pt;L'slﬂpharmﬂci!l'phyﬁci‘ﬂ.% separation of science from religion is a
telatively recent phenomenon although it is worth noting that today's rapid spread

of the hospice movement for the more dignified treaument of the terminally ill |
places grear emphasis on the support and wreatment of the whole person. %‘QM

Meanwhile in China, many records indicate the foundations of Chinese h |E|I
medicine, which dates from at least 2000B.C. Ephedra, cinnamon_and rhuh;./l}; are
belicved o have been tested, used and included in the Chinese ph:u'n;:u:upuuia,
which has a history stretching back over three thousand years. In modern times,
the importance of ephedra as a bronchodilator was recognized in Europe only alter
the isolation of the alkaloid ephedrine in Peking earlier this century,

The durable papyrus records that survive from ancient Egypt include the
Papyrus Ebers, which is believed to have been written about 1500 B8.C. It consists of
over eight hundred prescriptions recording seven hundred drugs in forimulations
varying from snufls and inhalations to ointients, plasters and suppositories. The
later contribution and influence of Graeco-Roman and Arahic pharinacy, which

dominated the Western world until the seventeenth and cighteenth centuries, ae
been well documented. Theophrastus, around 3008.C,, was a close associate of
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IMSTORICATL INTRODUIC T IOM g

Aristotle and has been called ‘the father of hotany’ and ‘the father of phai
macognosy’' because of the completeness of his writings and his systematic and

orderly methods of observation when describing the preparation and uses ol drugs
obtained firom plant sources in his history of plants, He is believed to be the [irst 1o

have recorded the action and elfect of male lern (Dryopteris filix-mas), which was

used as an anthelmintic until recent times,
Dioscorides (first century A.D.) is considered to have introduced the scientific

method to the study of drugs. From his place of origin in Asia Minor, part of the
Roman Empire, he travelled with the Roman legions examining and systema:
tically recording his observations of herbs and drugs of mineral and aninal origin
Even in the sixteenth century his writings were still regarded as authositadve los

the identification of medicinal plants,
| The term ‘galenical’, which for centuries was used to describe pharmaceutical

preparations such as ointments and extracts which were compounded by
mechanical means, was derived from the name of Galen, who lived in the latier hall
of the second century. Galen taught and practised pharmacy in Rome and
influenced pharmacy for 1,500 years by the mathods he developed for extraciing,

reflining and compounding drugs.
= By the middle of the eighth century pharmacy could be separately identified

from medicine, at least in the Middle East, where in Baghdad the establishinent ol
a pharmacy preparing and dealing in drugs had occurred. The availability of sugar
' from the sugar cane enabled Arabian pharmacists to develop drug formulations in

the form of syrups and rnnﬁ:minn.\. Aromatic waters gfcpn;:fd by distillation were
also deyeloped at this time. WO U\‘:"‘K\h N

It was not until the twelfth century that pharmacy and medicine gradually
hecame distinet from one another in Europe. Prior to this time in Europe the term
‘leech’ had been in general use to describe the medicine man, However, as the

" medieval craft guilds developed, among them were guilds for those described as
mercers (general import merchants of spices, etc.), pepperers and spich\*l‘He
importance of trade in spices from the East and their use both to preserve food ani

Qw mask the unpleasant tastes and smells around had resulted in the increasing

wealth, power and influence of those involved.
I L L . L]
History records that pharmacy and medicine were legally separated in Europe

in A.D. 1240 during the reign of Frederick 11, Emperor of Germany and King of the
; Two Sicilies. At the interface between the Muslim, Jewish and Christian worlds,
he encouraged scientists of every faith and gave pharmacists their professional
independence while establishing regulations controlling their code of practice.
The medieval apothecaries, relatively few in number, were often associated with
other trades and professions in town guilds. In England they were members ol ihe
Crrocers Company, but by the early seventeenth century the npﬂlhccari:a had
achieved their independence and were granted their own charter in 1617, In the
Fugushospeaking world the apothecary steadily consolidated and widened his role
by providing free advice with the medicine he compounded and supplied. In many
places he ellectively became the poor man's physician, In England the Creat




i — -‘—'-ﬂ.-—"i-.r‘ B q. F o :. . :. I-::-
= Sl 2 i e " -
= i = it il & L 4

A ¢ gttt ..l-r 4 .

H-"""-i Lt R e
G T P Y R L T
gt Sor WIRRNERAEY Wegd 0% 0g -

. i
5 AT ORY AND SCOPE OF FHARMAQY

crruz of 1664-66, which had swept through Europe devastating the population sulph
e lew ring oo few physicians, vesulied in the further consolidation of the apothe- Lt
caries’ position as medical advisers, Gradually, the right of the apothecary 7
to practise medicine was established, The passing of legislation in England 1. 1.
i the early nineteenth century (Apothecaries Act 1815) confirmed the develop- The
ment of the British general medical practitioner who, froin his apothecary ori- Rom
gine, retained the right 1o dispense medicines, ‘T'his development in the role of the ol K
n;-mh::cnr}‘ has influenced pharmacy and medicine thuoughout the English- : AGLICH
spesking world, in North Ainerica as well as Ausiralasia and other paris of the forgo
Commonwealth, prese
Hot all apothecaries modilied their role, and this transition did not happen in SCrve
Western BEurope, However, wheie a gap was lelt, therc einerged a new group of i KIOW
spraialist suppliers, with an interest in the newly discovered and isovlated inorganic ’ Tl
hemiceals, who became increasingly identifiable as chemists and druggists. In the lishin
=ighteenth and nineteenth centuries many significant discoveries and develop- med
ey were made by pharmacists, ofien in a laboratory within their pharmacy. ' univ
e Swede, Carl Schecle, made many discoveries, including that ol the fiui acids, Vien
hile two French plmrmacisu.Julcph Caventou and Pierre Pelletier, successiully imde
tvestigated alkaloids following the discovery of gnarphine by Friedrich Sertuncr, a e
Czeman. Other pharmacisis of this period included Parmentier (French), who RRE
inuoduced and popularized potatoes in Fiance, Petienkoler (German), the lather D
of modern hygiene, Henry Wellcomme and Silas Burroughs, the American Ipec;
pharinacists who founded one of the world's leading pharmaceutical of
manufacturers and philanthropic foundations, and Buchner (German), who whic
isolated the alkaloids of potato and tobacco. The British pharmacists Benger and ; pha
Bird contributed 10 the development of invalid lvods, while Bowie and Weddell ' with
toninulated free-flowing ‘dry’ table salt. Joseph Swan, who invented the carbon pre;

llzment lainp, was a British phanmacist; he was later knighted and made a Fellow prey
ol the Royal Society.

ha
Fhe experimental work with dyes by Paul Ehilich ( 1854-1915) marks the vrigin ) T
ut the chemotherapeiitic revolution, After screening more than six hundred 164
substances hie discovered arsphenainine, which attacked the spirochacte of syphilis puls
vithin the body without harming the host. Organic arsenicals were only apu
sperseded in 1945 by penicillin, Lioo
Until the discovery of prontosil, announced ecarly in 1935 by Domagk in . g
treimany and by Horlein at & miceting of the Royal Society of Medicine in W as
Lendon, there existed very few drugs capable of attacking the causes of discase. copo
Fhose that iheie were included insulin, quinine for malaria, emetine (frum Con
ecacuanha) for amoebic dysentery, digitalis for certain heart conditions, vitamin pha
oo scurvy and vitamin D for rickets. In the British Pharmacopoeia of 1932 there Fha
cere Justthirty six synthetic deugs, including aspivin, phenaceun and barbitone, L
alt ol which had been developed in Germany before 1900. Later in 1935, French ‘
scr=nusts demonsirated that the chemotherapeutic effect ol prontosil was due o its Lurls
Lizakdown Lo sulphanilamide in the Lody. The race was on, and a succession of nizi
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¢ "Hﬂﬂilidt pProducts with increased potency, lower toxicity and a wider
Spectivia ol action resulted.

1.1.2 The development of forimularies and pharmacopoeias

The political turmoil that ravaged Europe for centuries following the collapse of the
Roumzan Empire resulied in a serious decline in public healih, which had been one
ol Kome's main contributions o civilization. Methods of construction of
aquecducts, baths, sewers and hospitals, and their importance, were neglected and
lorgotien. Duning the Middle Ages, monasteries throughout Europe not only
presecved the writings of Hippocrates, Dioscorides, Galen and others, but also
scrved the cominunity as hospitals while medicines were prepared from heibs

Krown in the monastic herb gaidens.

Th. gradual accumnulation of knowledge helped to bring about the estab-
lishment of educational institutions primarily concerned with higher learning. The
medi. =] school at Salerno dates from 848, the university there from 1180, the
univessities of Paris from 1110, Oxford 1167, Cambridge 1209, Prague 1347,
Vienua 1365 and Heidelberg 1385, Emergent pharmacy had not yet found its
mdcp sndeot academic place, however, except in the materia medica courses in
teedi i schools, a situanion that changed but slowly in most countries until the
it zath century.,

During the Renaissance, drugs birought back from the New Woirld such as
Ipecacitanha, cascara and coca helped in their turn to stimulate the development
of th: phaninacopoeia. Originally consisting of a list of medicinal substances in
whici, their origin, collection, preservation and formulation were defined, the
phar anacopoeia has developed into a detailed set of reference standards concerned

with the mature, subsiance, purity and quality of drug substances and
preoai ations. In Florence, in 1498, phylicialu and phalmaci!u collaborated in the

prepsiation of what is considered to be the hirst official government sanctioned

phaimacopocia.
The first of nine editions of the London Pharmacopoeia was published in Laiin in

1612 and made obligaiory for all apothecaries. Its last edition in 1851 was
publ-hed in English as well as Latin for the benelit of the less well educated
aputhecaries and chemists and druggisis but was sull only the size of a small pocket

Look
Tisc fisst local pharmacopoeia of France was published in Lyons in 1628 but it

was yearly iwo hundred years biefore in 1818 the first edition of the French Pharma-
copoaa becarne obligatory throughout France, It is the Swiss Pharmacopocia that is
cons dered to be the first national pharmacopoeia. Among other early national
pharmacopocias, the United States Pharmacopoaia appeared in 1820. The first British
Pharnacopoeia was published in 1864, bringing to an end the three.separate official
idisioovepoeias published in London, Edinburgh and Dublin.

e secemn developments include the European Pharmacopoeia and (he
Intersational Pharnacogoria, the latier being produced by the World Health Orga-
nizadon. Malindale: The Extia Pharmacopoeia is an internationally important
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compilation based on

" H " - &
' the world's leading pharmacopocias and incdudes extensive
cvaluate

* 'd information from the scientific literature. First published in 1883, it 13
now in its 28th edition and today is available online.
The development of national and now regronal pharmacopocias, such as the

hllh};lr:an, are a hurther rt'*"ﬂ'libn of the need o dt:w:lup and extend bt:rund

iImmediate national bounduries’ mandatory standard specifications for druys
medicinal products, excipients, dressings (plain and medicated), blood pruduuh:
phalrmun-utir.-nl containers, reagents used in pharmaccutical analysis, and 1est
tquipment o establish minimum criteria for attributes such as the dissolution rate

of 1ablets and capsules. In contrast, the /International Pharmacopodia consists of
recommended or advisory specifications

: . of particular value to developing
countries desirous

of compiling their own compendia of reference standards.

e iy '
i ith the development, preparation, supply and control of
drugs ﬂ".d medicines. T'he pharmacist (or waditionally the ‘chemist’ in the
community iand retail sitvuation in the U.K.) is the cexpert on drugs and medicines
n_huf :.'-'urks closcly in professional practice with the medical practitioncr, the
"'""5"'““ “’rh“ Pf*'{lﬂfibﬁl- Most pharmacists worldwide are engaged in communily
[Hill'ilt‘l'..tllzflll‘lnllﬂg doctors’ preseriptioas and supplying medicines not restricted
la prescitption, giving advice about medicines and health and responding to e
symptoms of minor ailments. However, & significant proportion of pharmacists
are employed in hospital pharmacy and in the pharmaceutical mdustry. More
hivited nuinbers may be engaged in wholesaling, consultancy, government health
departments or in education and rescarch. A degiee in pharmacy is the passport 1o

a variety of scientific and professional careers.

Pharmacy is frequemtly confused with pharmacology, which is the scientific
discipline concerned with the action of drugs an the huinan or animal body.
Pharmacology is an academig discipline in its own right and is a 1most cssendial
component of phanmaceutical and medical education today.

Up to the middle of the twentieth century, pharimacy and pharmacists were
ptimarily concerned (and identified by the public as being concerned) with the
preparation and dispensing of drugs and medicines on doctors’ prescriptions.
Flany brand-name medicines (commonly known as ‘patent’ medicines) were
supplicd and sold by community or ‘r:lail‘: pharmacists lor the treaument of minor
atlmients. In most countries, few drugs were restricted 1o prescription except the
addictive narcotics, and most medicines were palliative rather than curative.
Hospital phaymacists performed similar manufaciuring and dispensing roles,

vhile a relatively limited number of pharmacists were employed in the phai-
maccutical indusiry.

Tuday the community and hospital pharmacist is much more involved as a
member of the health teatn, working with doctors, denusts, nuises and many other
essociated practitioners. The phaunacist in industry is now employed n

deparumcnts other than production and narkedng, including rescacch ancl
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SCOPE OF PHARMACY TODAY 9

development, regulatory alfairs, clinical trials, quality assurance and informauon
sutvices . The scope of pharimacy has signilicantly widened since the 1950s in tune
with the more sophisticated and demanding requirements of safety, quality and
chicacy for all medicines expected by the public today.

These changes are eellected in the current education of pharmacists (see section
L), which now recogmizes the need 1o include elements of communication
shills, mformation wohnology, health education and . behavioural science in

pharimacy degree courses, |

Incvitably some of the traditional terms vsed 1o describe particular sections of
degeee courses are lulling into disuse or being replaced by what are currently
coasidered to be morve apt descriptions,

Pharmiacognasy is the term used to identily those aspects of pharmacy which have
e o with the study ol drugs of natural origin, predominantly of plant origin. In
the past attention was paid to the cultivation, collection, drying and preservation of
such inaterial; its macro- and microscopic identity and quality control. Pharma-
o nosy had much in common with historic materia medica. In many academic
anid cesearch  institations  today, the termn  phviochemistry has superseded
paarinacognosy” and rellects the change of emphasis to the identification and
study ol the chemical enuties that give the plant its pharmacological or medicinal
properies. Climical phannacy is aterm thad is increasingly used in the practice of
plesmacy both in the conmmunity and in hospital. It has to do with the
apiznizaton of drug therapy in the patient and so may include discussion with the
prescriber about the most appropriate choice of medication, advice 10 the patient
(therehy aiding comphance) and - principally iu the hospital environment -— the
monttoring of drug levels in the patient,

Sl veportof an independently instituted inquiry into pharmacy in the UK. by
the Huflicld Foundation was published in 1986 (entry [312) in Part II). Many of its
iinety six recoimmendations could have far-reaching consequences for the future
developsnent of pharinacy nod only in the U K. but in the European Communiy
atcanteinationally, ‘In considering the present and future stiucture of the practice
of ¢ wimacy inits several branches and its potential contribution to health care and
w eviewing the education and training of pharmacists’, the report’s principal

proposals wrer a wider prolessional role for pharmacists; the controlling of

St sdaneds through  prolessional rather than regulatory means; the regular
assussinent of professional competence; the practice of clinical pharmacy in all
hospitals; and a test of ability ad the end of the pre-registration year, (It is plauned
to tuplement this last recommendation in the U K. by about 1990.)

I;‘h-fu macy is a profession with a direct responsibility to patients, for the sale and
el s of medicinal products to treat or cure a disease or illness, or at least 1o
reiieve Its symptoms. With inore interest in and attention being paid 1o disease
prevendon, the pharmacist has been il'ucrnasingly involved in healih education.

The distiibution, accessibility, public image and philosophy of the comimunity

phorinacy ake it an ideal location for the dissemination of healih education

hicraivie and inlormation, with the advantage ol professional expertise should an

.H‘H
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%, olien fiponsored hy government, have utilized

ition of health education i '
B ' | *dhuc terature on heart dicease
n ntion, llﬂhh? dier, AIDS, contraception and family planning, and drug

::;;:IE,. :SLICh hfljlh. pmmntipu prngrllnmnl have rqrcived medha hurking.
erusing lf‘ld active suppory from Pharmaceutical professional organizations. In
"Ome countries, mch ap Swiuerlnnd, France and (he v,

manufacturers have been very active in providing
wse in pharmacies.

S.A., pharmaceutical
large-scale display material for

testing, especially of urine, »
this specialization.

In more recent timen, community pharmacists from countries in parts of the

world as scattered as Nigeria, the U.K., the Far Fast and Narth America have
Provided additional rervices such

monitoring,

provide a plethora of geriatric aids,

Thee natura) =xtensions of the phar
knowledge and information demands,
knowledge it is difficult to over-em
eontinuing education,

The mast significant development in community pharmacy practice in the past
decade, at least in the UU.K., has been the revitalizing of the pharmacist's role in
cesponding to symptoms as described by patients secking the pharmacist’s advif:c.
Pharmaceutical education has adapted to ensure that undergraduates reccive
better education to prepare them for this long-established tradijional role, whlr‘h
sweisi through a period of neglect, The impurt.ance ol reﬁ:r:iug.pal:icnu to l-hl':ll'
doctor, when necessary, is paramount. Even if the symptoms Int.ilcalbr.': a minor
ailinent the pharmacist must invariably add the caution to seek mt:dlr.‘al advice
shrould the condition either not clear up in a specified time or deteriorate. Here
again the value of close co-operation between pharmacist and doctor l‘nlr the hr:nr.:ﬁt
f:-rlhfr paticnt is obvious. It has been estimated that only one person in f:uur with
‘dentifiable illvess actually goes to his or her doctor - althuut;h of the nsnimaufd 6
million people a day who visit Great Britain's | 1,000 t:nrn_munn}* pharmaties, only
# proportion do so because they are ill. The pharmacist must be ah‘nnst aIm‘u:
atnong prolessionals in traditionally giving his or h.ﬂ prufc.ssimnal advice free, in
many cases without even the sale of an accompanying mcdufmal product,

Figure | shows some of the activities relevant to community pharmacy,

macist’s raditional role ereate their own
With the general exponential increase in
phasize the importance of post-qualification

e LT .-y

1.2.T Education

T'he reputation of a profession depends heavily upon the education of its members,
In most countries, the long, indentured apprenticeships that prevailed,
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Figre 1 Soane health care areas associated with community pharmacy

and wiii « culminzted a1 best in an aral examination, have gradually (since the
nineteens century) hcen superseded, Pharmaceatical education, with greater
emphasic v the academic course, is normally preceded by the attainment of a
satislacte:y standard in secondary education and basic sciences, confirmed by a
national e state certificate such as the baccalaureate or, in the U.K., the
advanced level certificate of education. Subjects usually considered essential are
chemistry 2 biological subject, and mathematics or physics, However, in
countries such as the U.K., with a tradition of early educational specialization,
there is a considerable move tewards a broader secondary education and the
acceptabi’ - of some Nosn-scrence subjects for admission to the medical SEiﬁﬂfCS,
including . ATinacy,

In most countries the professional pharmacy qualification is achieved by a
university degree or jrs equivalent with the addition, either during the course or
f““m‘“fﬂg i, of a period of supervised practical experience in pharmacy, This
petiod of praciical experience prior to registration or licensing as a pharmacist
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Pﬂl'?t‘l from six 1o cighteen months, depending on country, but twelve months is
Wpical. Inthe U. K v the pre-regisiration period is twelve months, of which at least

SIX must be spent in hospital or community pharmacy. Thus the relatively simall
humber of pharmacy graduares undertaking their pre-regisication in the pharma-
ceutical illlhulry are requived o BAall some Cxperienck in community oy I-mplul
Phavinacy as well. I¢is usual for the Pre-ceyisteation graduate (6 attend s IArs,
underiake » sinall tesearch project and kevp a detailed recurd of his or her
professional practice experience lor yubinission Lelore licensing or FERIstrutian,
In the 1B40s (he newly founded Pharinaceutical Society of Greus Bivain
established its owny u:lmulul'phlrma:y, which provided the basis for today’s broad- |
based scientific degree courses. Academic standards have steadily increased us the
emphasis has shified, from (he tnanipulative skills and technical knowledge
required ro Prepare yesteryear's edicines, (o an integrared scientific and
vVocatonal course designed to enable today's graduate 1o develop and adapt (0 the
rapidly l:hnnging Il:t:hlmlugit:: of today and tomorrow. Only pharmacy graduates
are mstructed in the chemisiry, synthesis, purificadon and extraction of drugys,
ther drsign. manufaciure, lcming. control and formulation. This study iy
complemenied by the teiching ul'phurmau'ulngy, toxicology, and the thyrapeutic
use and clinical effeces of drugs, knowledge of which is essential for therr sale and
clective use, The nportance of the coll i . WO i o and anin physiology,
as well as in bacteria and pathogenic Micro-organisms, is Liochemisiry and
pathology, has resulied in the developinent in many pharmacy degree courses of

foundation courses in cell biology. Physical scicnces and the application of
mathematics and stacistics are associated with professional studies that include the
essential commitment to the meticulous, accurate and reproducible dispensing and

lorinulation of medicines and their safe supply for the ulitmate benefit of the

paucnt.
In many countries worldwide, as pharmacy has accommodated the speed of the
more emphasis on communication

therapeutic revolution, the need for placing
skills, behavioural studies and dinical pharimacy is reflected Loth in practice and in

undergraduaie education, The complexity of modern drug therapy requires the
phitrmacist to pay more atiention 1o advistng paticats how best 10 tuke or use their
medication. This advice can be supporied by information in the form of a Libel or

with warnings, such as ‘avoid alcohol’, being enphasized but tempered

lealler, cmpere
medication 1S

with reassuraice. Patient compliance is of paramount importance if
L}

to be worth while, g : -
The influences on the development of pharmacy have been sufficienty similar

within the member countries of the European Community for the free maovement
of pharmacists soon 1o be realized. Degree courses, huwcvf:r, vary froni three t::.: SiX
years between member states. There are also differences in sccondary ¢duualfun,
with early specialization being a feature of English and Welsh cdm.a'u-.:m‘
Licensing or vegistration follows cither an additional year's postgraduale training
or the inclusion in the degiee course of a similar period of professional experience,

The vet result, however, is gicater sintlarity rathier than divergence. Except

1 hag
l-hilli
tu the
~ubs a
‘_uuh.l-
v hur
il dru
Maly,
“hile
Leing
It 13
ble
[.Ilﬁl’ll
reed
* ECOon
AP
AL ¢
« vall 4
.'lliil_i
velen
dodi
AN
iy
yharn
In ]
viih
\TAr,
mndey
L‘lliill
ﬂrlrﬂt

: :ildl

| s T8

crady,

plearg

[y

The
allov
I l'ugl

‘j::-i
Agal
Ahigs




1

ths is
lcast
sinall
rina-
preal
Lirs,
her
mn.
Lain
yad-
 the
dge
and
the

AlCS
s,
Py
iic
ind
Ly

d

he
oin
n
he
0
or
cd
IS

thics; and (d) as part of ics role it
Dninunity,

SCOPE OF PHARMACY TODAY 13

pechaps in the Netherlands, approximately a three-year period in all t:i::tjr:itl 14
phavinaceutically oriented. The remainder of most courses is devoted P”““I-'"““)’
w the teaching ol basic science subjects, The time allocated to particular IubJCLlli
cbbs and flows depending upon scientific developments, research and f—‘hl"ﬁ"_:’ M
siofessional practice. In inost countries worldwide, more emphasis has been given
whuman physiology and pharmacology and less to pharmacognosy (the pharmacy
uf drugs of natural origin, especially botanical origin). In Belgium, France and
ftaly, the analysis of foods (bromatolugy) receives more emphasis than elsewhere,
vhile the clinical pharmacy practice of response to symptloms, a subject currently
being given much more attention than forinerly, is known in France as semiology.
it is important, however, for universitics and polytechnics in each country o be
ble to adapt the education of their pharmacy students to the changing nceds of
pharmacy practice in that country, and the developing role of the pharmacist, The
reed to educate the undergraduate student to be able to adapt to change has’
tecome vital, ‘The need, oo, for postgraduate courses enabling pharmacists to
specialize beyond any modest specialization within the undergraduate degree
ourse is Increasingly recognized. Diploma and mastgr's degree courses are
«vallable in many countries enabling participants to specialize, for example, in
<nical pharmacy, industrial pharmacy, hospital pharmacy, agriculiural and
veterimary pharimacy or drug information pharraacy. The state of California offers
docior of pharnmacy degree course that specializes in patient-orientated clinical
“havmacy. Higher degrees by research at doctorate level (PhD, DSc or their
~avalent) are available in pharmacy in most universities in the world where
pharmaccutical sciences ave studied,

In Europe, France has the largest number of undergraduate pharmacy students,
vith 35,000 in twenty-four schiools of phaymacy and about 3,800 graduates per
12ar. By comparison, the U K. has sixieen schools of pharmacy with about 3,500
andergraduates; about 1,000 students graduate each year. The ratio of male 10
limiale students varies considerably from country to country. In Egypt it i3 50:50
vhile in Sweden pharmacy students are over 97 % female., Kenya hasonly 15% of
“:nale pharmacy studenis whereas the U K., has about 60% . The seventy-one
evedited schools of ;_;harmac)'f in the United States produce about 5,500
sraduates per year, which sustains a ligure of just over 170,000 active licensed

plrarinacists or approximately 65 pharmacists per 100,000 population.

[.2.2 Licence to practice, or regisiration as a phariacist

the criteria by which a profession may justify that description include the

sllowing: (a) the discipline must be an intellectual one, in which an educational
Hiograinie Is designed to ensure a standard of knowledge appropriate to
'*!-':E e e i i " :
:uu{?n, (b) ILInust sustain & representative body of practitioners within an
i -I.- - . " "

farization; (¢) it must have an agreed set of standards of conduct or code of

must give an cxpert service and advice o (he

A profession’s ace '
aLLc ‘ L LE B Ll
Plance ol responsibility for the service provided is in return
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for the monopoly privilege
availlable, The regulation o
enforcement of a code of et

granted by society in recognition of the expertise

f the pharmaceutical profession is achieved by the
hics that appl
sphere of their employment.

guarding of the public and ¢
conlidence in pharmacy. '
In Western European, North American,
countries, a licence 1o practise or registration as a pharmacist is normally granted
by the Ministry of Health of the country or state to those nationals possessing a
pharmacy degree or diploma. In the U.K. registration is with the Royal
Phacmaceutical Society of Great Britain (the word ‘Roysl’ was added to the
tociety’s name in 1988), on the delegated authority of the Department of Health,
fallowing the completion of twelve months’ pre-registration training in an
mpproved establishment under the supervision of a pharmacist.

In the Federal Republic of Germany, the applicant has to obtain from the police
a certificate giving details of character and any criminal convictions, as well as

providing confirmation of good physical and mental health. It is expected that such
provisos wiil be included in the requirements for free movement of pharmacists

within the European Ciommunity in addition 10 language fluency and knowledge
of the pharmacy legislation of the particular country involved.

Most countries in the world have their own national pharmaceutical society
which performs a professional role, in most cases publishing a regular journal,

organizing national conferences (usually annually) and aiding members by, for
exarnple, providing library facilities, information services, publications and
insurance. Many pharmaceutical societies have a branch system that enables

members to meet locally for scientific and professional lectures. The role of the
socicties is considered further in section 1.2.5.

T'he majority of countries also have some mechanism by which a pharmacist
prosecuted for some serious criminal offence or guilty of serious
neghgence can be disciplined if there ‘is a risk to the public or where
confidence in pharmacy may be jeopardized. In the U. K. this power, where the
ultimate sanction is the removal of the pharmacist from the register, is actively
exercised by the Statutory Committee of the Royal Pharmaceutical Society. In
mast other countries, however, removal of the right to practise requires the
Ministry of Health to take action through the courts, although such cases are
surprisingly rare except where the misuse of narcotic drugs is concerned.

In most countries the practice of pharmacy and the licensing of the manufacture
of medicinal products are subject to inspection, the inspectors being appointed for
that purpose, usually by the state Department of Health. Inspectors are not always
pharmacists. In the U.K., medicines inspectors, who have a particular respon-
sibility for the licensing of manufacturers and wholesalers, are employed by the
Department of Health and willi normally have had reasonable experience in the

pharmaceutical industry. The Royal Pharmaceutical Society of Great Britain also
has its own inspectors, all of whom are pharmacists, who have a range of

ies to all pharmacists irrespective of the
The principal concerns are the protection or safe-

he maintenance of standards and of the public's

Commonwealth and many other

professional

the public's

o~
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W W ® # - W . - r
enforcement 1esponsibilities under medicines and poisons legislation delegated to

thewe By legislation,

1.2.72 Ancillary staff

Scardinavian countries and the Netherlands appear to have the best *
strucure of support stafll in community pharmacy. In the U. K., the hmpnral
servi - has a structured technician complement and each hospital pharmacy has its
Day relense courses are available at standard and

The Society of Apothecaries still runs is
xamination, aimed 1o supply

-nrganiudli:r

techiician establishment.
advanced level for pharmacy technicians,
Apochecary Hall Dispenser Certificate course and e
the rireds of the dispensing doctor as well as pharmacy. 2 ;

Regrettably, the standard of dispensing technician training n? community
pharmnacy in the U.K. is very variable. Large multiple groups like the Boots

Yomrany run their own well-organized dispensing technician courses. T.Iu:
National Pharmaceutical Association runs a very economic and high-quality

cotr- nondence course,
1. need for recognition of the role of pharmacy technicians and a 1more

™ i & # T L ] i - 4
unife-r standard of training is essential for the fuller utilization of th= community

phar-n=ci-t's expertise in serving the public.

1.2.° Rejationships with other professions
Pha: “:acists in community practice have most professional involvement with

genc: ! medical practitioners (GPs) or family physicians, and to a lesser extent
with uther prescribers, such as dentists and veterinary surgeons. From their

traditonal role in preparing and supplying medication prescribed to the patient or
for the patient or animal, has developed the often more demanding role of ascer-

tainic.z the suitability and safety of the medication prescribed. The frequency
of do-age or use of modern sophisticated medication, the possibility of drug-drug
inter--tion or of unacceptable side-effects, or the need to minimize side-effects may
resul’ in the pharmacist's decision to discuss the prescription details with the
pres: iiber, il appropriate, and to advise some modification for the patient’s better
treai 2nt. Community pharmacists may 2lso be professionally involved, again
usuai - 1o a minor extent, with chiropodists, midwives, ophthalmic opticians, and
distri+ and practice nurses, mainly as suppliers of medication that nceds to be
acco.; panied by appropriate information and advice about dosage and use.

In nospitals, nurses responsible for the administration of medication to the
patient may be advised by the pharmacist about the safe and correct way in which
the n :dication should be given. The pharmacist may also co-operaie proles-
siorai , .with hospital biochemists, nutritionists and other paramedical stalf,
Viee  edication has o be added to parenterally given infusion fluids, it may be
neces: -7y for the pharmacist to calculate appropriate quantities and add the
mcdicaion to the ‘drip’ solution, In this situation the pharmacist must also be sure
that !:. ch mixing maintains sterility and is physico-chemically stable,

In " e public health field, community pharmacists regularly supply rodenticides
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e U.K. the corresponding figure is 62 per cent. In

Avitris and France the ﬁgur: 1§ over 80 per cent. Maore Inndﬂﬂ ‘Ilulll_ibj“ of
platonacists are employed in Imspitals, wholesaling, the pharmaceutica in u:lryf
ar ! in teaching and rescarch in schools of pharmacy. Some of the aspects ©

s} uialization in hospital and industrial pharmacy will now be described.

coi  aunity pharmacies and in th

Huospital pharmacy
1 vv inportance for the various health care professions to work togetherasateam is
piramount in the hospital service of any country, whether the hospitals are part of

. " N i - L ¥ L] ' N
a nationalized health service or run privately. The hospital pharmacist s respon

sibilitics relate to the preparation, control, supply and use of medicines.

Yver the years the pharimacist has becomne increasingly involved in the use and
nd medicines, baving direct contact with patients in
(f The ward pharmacist is now well
k with the medical and nursing
especially clinical
Ily hazardous

ad sinistration of drugs a
L. +ical wards and the medical and nursing sta

. :ablhished in many countrics and reinforces the lin
st.oif and in turn with other specializations in pharmacy,
.. .wacy. Today's more specilic, more complex and more potentia
o dicines demand a moie specialized back-up information service than that

seded by the individual pharmacist’s raditional advisory role. Since the carly
1 708 drug information pharmacy has developed in the U.K. as a speciality, with a
... ncipal grade pharmacist in post in most of England’s fourteen health service
. .ons and a stalf pharmacist, drug information, in most district gencral
v oatals.,

siher important arcas of established specialization in hospital pharmacy
radiopharmacy; cytotoxic reconstitution; adverse-
specialized manufacture.
altention is being paid to the

Lo lade; education and training;
«ction monitoring; quality control; and
(s the administrative and managerial side more
of community pharmacy with the hospital service as well as with
ith geriatric units, Developmentsin these arcas

s

~o-ordination
} spices for the terminally ill and w
i «ve continued through the several reorganizations of the U.K."'s National Health

¢ ice, and in inany other countrics 100,
iuspital pharmacists are increasingly involved in the rationalization of
-scribing, the introduction or revision of hospital formularies and the keeping of
aputerized patient medication records. Specialist expertise has been applied to
- unit-dose packaging of medication for mentally sick patients allowed horne at
okends and the caleulation of the constituents of and preparation of intravenous
. 4 vequirements of individual patients on total parenteral nutrition (TPN),
sevelopments in hospital pharmacy may be summarized under three headings:
ot or patient services; support services; and managerial services, Direct services
T Y

-

- hicpaueni dispensing and the issue of stock medicines (o wards;
i, mudication issued when patients are discharged;
), oul-patient dispensing;
ward pharmacy — the pharmacist’s routine visits 1o wards to monitor in-



the monitoring of
. | Y 10 ward pharmace .
A ding lnrnrmntinn; and 4 2

7 communicy-linked services,

Support services include:

I the

3. sterile production under

4. radiopharmacy; and

Y quality control of products procured to contract or

manufactured.
lr.*_gfrihf 5ervic:s int:lud::

4 'f.ﬂ.i
I, .Fti -

7. comuribution 1o the
1!: B

work of hospital commiitees
&% 2iud kv zpeutics and the control of infec

5 such as those concerned with
tion.

ilevsjanni phar.iiacy in many countries has s
e prsiessional itfsine of many pharmacists

would e g Hnrecognizable to a hospital p

en some drastic changes well within
stll in practice, and in many places
harmacist of thirty years ago.

LAr jhornacsirsicai indus lry

Manv of the w

orld’s major pharmaceutical manulacturing firms w
retal

lished in the nineteenth century by practising pharmacists. It is inter
note that 2 significant number in the U.K. and North

“ith emin=at Quaker families. Several established a reputation for the high quality
of then produces, in~luding Burroughs Wellcome (founded in the UK. by two
Ainerican pharmacists, 3ilag Burroughs and Henry Wellcome) and Parke

These compznies’ swn sell-itnposed quality control standaids pre
otficial tompendial standards.

ere ﬁrst

esting 1o
America were associated

Davis
-einpted the Iater

The primme aims of the industry are: 1o discover safe and effective new drugs; to
velop these drugs into effective medicines; and 10 produce and marke
tmedicines profitably. This third aim may appear todetract from
of and concern for the patient, and inevitably-there have been insiainces of de ugs
being marketed cither too hastily or 100 enthusiastically. Howevar, the advances in
chemotherapy cover the past decades have contributed, alongside vast),

water and sanitation supplies (and, perhaps, nutrition), to significant reducting.s in
mortality and reduced need for costly hospital treatment. Vaccines in a:‘.-*::nr_iatian
with improved public health have helped to n-:duc: childhood nlnrta.l.lty in the
1J.K. frorn pneumonia, lubcrcu!nsil, diphtheria, mn':aslu and whooping cough
betveen the ages of I and 14 years in the last fifty years from 1,570 to 5 dea:hs per

mitiien -- a fall of over 300 times. Similar falls have been recorded in mos:
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VW eon Furopean countiries and in North America. The in-patient population ol
e - { hospitals has fallen by 50 per cent within the last thirty years, while during

tltr ' g

cdra,
f B,

re

- EAR

HIH

2t decade the number of surgical operations for peptic ulcers has been

wically reduced by the availability of H2 antagonists,
pharmaceutical industry is not lahour-intensive, but is undoubtedly

-h based. 1tis currently estimated that it takes about twelve years and about
svillion to develop a new, successful medicine. At least ten per cent of all

des employed in the industry in the UK. are pharmacisis,

Y o potentinl contribution by pharmucists, based on their education and

vt g, 18 most ohvious in drug research, product development, production and

sedical and technical/research information services. Multidisciplinary

botn
praj -t teams are becoming an increasing feature in industry and the pharmacist s
bis. = ef training makes himn or her an ideal team co-ordinator, .

IV, harmacist's breadth of training also makes a sound basis for he
appl: ation and development of his or her specialist knowledge and skills in, for
S LE nquality assurance, clinical trials and product registration or regulatory
alfar =5 ~<ll as in sales and marketing.

1. :reauzation that health care professionals need to work together more closcly
for 1) = be: of the patient is increasingly widespread. 'The impact of national
heali ¢+ e systemns, the increased sophistication of modern medicine, and the
i reat the whole person have encouraged governments in partuicular (o
r= < ndrecognize the changing role of professionals such as the pharmacist. lois
gove - uzents that ofien bear considerable financial responsibility for health care
syst:1 . For example, the U K, government has proposed a programme lor
impi¢ :ng primary health care and promoting better health. This aims to make the
sert..  psovided by family doctors, pharmacists, dentists, opticians and certain
merr: s of the community health services more responsive to the consumer. Al
the s: .- 1ime the programme should raise the standards of care. The proposals
recoc e the further development of the pharmacist’s role in relation to the need
(ov e . weulth education, the safekeeping of medicines in residential homes and
ter i+ . arieeo for the elderly ‘These are issues and concerns throughout the world
fra:., ..away to Singapore,.Chile to China,

‘i}i- - 10 many of these changes lies in continuing education, and reports on
HE _v in many countries reflect the recommendations concerning education,
train and posigraduate education similar to those made in the U.K. in a 1986
P .o of the Committee of Inquiry on Pharmacy by the Nuffield Foundation.
et ¢ has been made to specialization in pharmaceutical education and in the
Qv o ~¢ pharmacy notably between community, hospital and industrial
iy weid] as within those three major areas. The pharmacist's
. 2cec: otorn aveas such as animal health, agriculture and pet care is certain to
CHLBART,

acdvys
Amos

* & 7 ertosupport the response of pharmacists to meet the needs of patients and

: shour their medication, new organizations have been formed. Notable

g 1ese are rirli‘n_ifall pharmacy associations in a number of countries, specialist
‘membership groups within existing organizations and bodies such as the U.K.'s

e VT iy i aaedi .

College of Pharmacy Practice, founded in 1981 specifically to advance education
- " - . . | e | |

and raiming in all branches of pharmacy practice and ac all fevels. The applicaiion
of DRRCIMACcY i total health care Enmpl&m{'nlfd hy research Lo the practice of

.l l- =a I - -
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