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ENTERING A NEW ERA

THAT the Golden Jubllee Celebrations was a
blg success needs no forther trompeting. To
both organizers and participants alike we say:
H!-M"c'](.g',

Again, the fact that the past 50 years have
seen remarkable improvements in Pharmacy
Practice as well as in the image of the Pharma-
cist in this country cannot be over emphasized
—that is why Prof. Beckett proudly associated
himself with these achievements when he said
he has personally “‘been involved in 25 of these
S0 golden vears™.

However, o merely look back on these
achievements and rejoice would, in our opinion,
be sheer complacency. to say the least.

We say this because our past success
should only serve to inspire us to draw up and
implement strategies needed to see the profes-
sion march confidenily into the fulure.

To this end, we suggest that the Pharma-
ceuatical Sociely proceed immediately to address
itselfl to the following issucs:

1) slepping up and maintaining its cfforts
towards educating the public on the right
use of drugs combined with a comprehen-
gsive public relations programmes to fur-
ther 1ift up the Pharmacist’s image:

2) secing not only to an increase in the number
of Pharmacists turned out each vear hﬁ
the Faculty of Pharmacy, equipped wit
the appropriate knowledge and skill to
snecessfully meet the demands of the
governments  policy of decentralizing
Pharmacy Service, but also bringing
pressare 1o bear on the government fo
restore the manpower and eguipment
needs of government pharmacies:

3) supervising a harmooious and effective
merger of orthodox and traditional me-
dicines:

4) getting the government (o promulgate the
new Pharmacy Council, Drugs and
Cosmetic Law as early as practicable to
replace the obsolete Drogs and Phar-
macy Act of 1963,

We profoundly believe that if these mea-
sures are efficiently dealt with, the beautiful
pleture we secretly hold in onr minds, regards
the future of the profession, will surely become
a reality and what is more, the immensc health
and economic advantages to be derived there-
from should put broader smiles on our faces—
pharmacists and non-pharmacists alike.

e A e A
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The rural folks form the bulk of our population.
Their toil ensured your training as a health pro-
fessional. Yet they enjoy your services least.
This anomaly should be reversed tast. Pharma-
ceutical services is going rural in support of the
PHC programme. Join the wagon now. -

= - = -
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THE GOLDEN JUBILEE
P.N.D.C. Chairman congratulates the Society

HI% Excell=itcy, The Head of Stals
and Chairmun of the PNDC Fl-LL
1. J. BAWLINGS exprossed hiscon-
gratlations to the Society on ils
fifte=tly paniversacy. In & spesch vend
an his bohall by the Secrotury for
Health, Mr E. G, Tundoh during tle
ingugurntion of the Geldon Jubiles
Celebrations at the Kwiume Nlrumah
Conference Conter, Accrn on Lhe
23rd Movembor, 1985, he said filty
years hod been a 1unl.ijlmll'n¢].' but it
is not the length of the journey that
raatters, Tather how the Sociely had
arrived ot the point in tune and most
of all, how 1t racted to the va-
riovus sitantions and how these chan-
ging atitations hid influencsd s
present status and Eﬂfmmanr—‘t-

He said thet at the age of 30 Lhe
Society needed to ke stock of
the past and reflect sobarly on Lis
failares and achievements and maks
an honest asscssment of it overall
performance, and Lhea look into the
future with confidence through lis
pasi experience. He said the Society
would be assessed by the people on
its performunce over the yenrs and
fiow Far it lowel Nved wpeo ies obpeo-
ive of secvice b0 mankind.

COMMITMENT
Primary Health Care Programmse

I notice with satisfiction that the

Pharmaceutical Society of Ghana,
like your other health collsague:
lave accepled your [ull rols in Uhe
Primary J-i[:l.!ﬂa Care Progranuiie to
which the PMDC CGovernotent
faithfully commilted, he continued.
He rominded pharmacids thal
drugs and ovwer Pharmacauticals for
which they are responsible fccount-
ad for more than 703 of material
resources of the natons health care
delivery wyntom apart from capital
equipment. He sakl this demanded
good management technigques and

high sense of responsibility in tho |

handling of dmgs.
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ESSENTIAL DRUG LIST

The Charman sand that, it is now
widely ageopted that for the oplimal
nse of limited financial resourcis the
available drisgs st be restricted 1o
anly these drugs of proven therppun-
tig efficiency amd reliabality and must
be safe and capable of satisfying the
health nesds of the magornty of the
population. ‘In fullllment of this
vital need the Minksiry of Health
has allnph:-;l a list of esaential drogs
for wee in Lhe publie hospitols” he
declared. . .

CHALEENGE

The Chaicnian exprestsd the grenl
goncerm that private hospital: and
elinics are operating with unlimited
number of drugs most of which are
very gapensive and not essentinl to
aur health needs. He said in view of
the serdpus constraints on the na-
tional economy. (he adoption of a
mationsi formolary of scleciod eisen-
tial drugs is imperative, He highlight-
ed some baneliis from i limited drogs
lists:

a. reduction in the number of phar-
maceuticals o be  procurncd,
stored and disteibuted;

- e

In Lis welcome address the predi-
denit of the Sociely gave the history
of the Sochity. He traced the pro=
gress of Pharmacentical Education,
Service nnd Pharmacy Practice and
spoke on the Society™s International
oD peration.

ﬂTpmiﬂm: said that o sohd
Toundatzon hes been lwid for phar-
rnacentical eduwcaton at the Univer-
sity of -Science and  Technologs,
Kumasi and great strives in phar-
macy practice 1% forecast for the
years ahetd, He said hospital phar-

FE

B, umproved drug ulilisation, mana-
gament, informntion and moni-
toring,

¢, unprovement in the performance
of local pharmaceutieal industries;

d, aszurance of ndequate and regu-
lar supply of éssential drugs;

e, qudicions utilisation of limited
finingial resourocs,

. reduction in overll cost of run-
ning the health services, _
He chargad that the profession 1=

expocted to toke intlative and give

keadership in this ared of developing

a natlonal formulary ol cssentiol

df for this country. "This is n

d:ﬁ:@ of wour fifty Years anni-

versary’, he added.

PHARMACY VRS PHC
Chairman Rawlings said  the

adoption of 111:; r;ﬁ:ﬁ ' Health f_‘.an:

i t  EONETIITEED
mkth}l t teslimony of the go-
vernments determination to IMprove
the level of healih of the people of
this eountry, particalarly the neglect-
ed rural magority who produce mosl
ol the wc-:.ﬂli‘. of this aation to enahle
them cajoy a socially and ¢oonomi-
cally uetive life.

(Contbned on page 2)

—————— —

Enact new laws

macy practics wonld be expecied W
have s scope widenesd.

The uiure shoald see che fall
compliment of Pharmaceutical Spe-
cialist, onalyst, dispensing Phar-
macists, pharmacologist and produc-
tion phirmaciste in the hospital sl
up, he said.

The President hoped thai current
clforts 1o upedate the Pharmacouti-
cal legislation would be crownad by
the publication of the Pharmicy

{Continuzd on page 3)



PNDC Chairman

He me-echoed the impartant role
pharmacy has in the FHC Systom
saying the provision of ¢ssential
drugs and viceines forms one of the
basic components of primurg health
care and the regular supply of limited
pumber of casential druge iv one of
the indicators to assess the progross
of the of health for all by the

year .
DISAPPOINTMENT

Continuing, Flt-Li. Rawlings said
4 is rather disppeinting lo note
that the uneven disteibution of Phar-
macies throughout the country does
not Taveur the regular supply of the
most needed cwential drugs to the
larger segments of the population.
He referred to the capitals. Acora
only has more than 603 of all
registerad pharmacies while Upper
east, Upper west, Northern, Brong
Ahafo and Volin Regions, togsther
have less than 5%

REVERSE YAWNING
IMBALANCE

You will nesd to address your-
selves sertously o this anomalous
sliuation to find a suitable solution
to reverse this yawning imbalanee
in the drug distribution network.

‘Coae 1o Macodonls & Help w’
A Far Cry

Most of you owe vour education
and training to the wealth generated
through the ellpnis and sacriftces of
the neglected rural population who
nood your serviees. Thes is a far ¢ry
Mrom the willemness (o “come Lo
Macedonin and help us'!

‘Quack Doctoes”

The conspicuous absence of any
authonsed pharmaceutical services
in the rural communitics have Etents
exl fertile grounds for the oporations
of ‘quack doctors” and drug pedinrs
who go about cheating the uniys.
pecting helphess vicloms and causing
hazzrds to 1he health of the publiz,
lamented the Head of Stare,

PLANT MEDICINE
The Chairman said the country

UBLIC LECTURE

has very nich potentials in this area
and some useful data has been
collected. The Center for Rescarch
inty Plant Medxine, the Facully of
Pharmacy, UST. and the rt-
ment of Pharmacology of the Univer-
sily of (Ghans, al School are
engaged in peiearch into some identi-
fled plants. The Sociely is not only
mware of Ues high eost invoelved in
drug rescarch but also of the immense
benefits and financial gains that can
be derived from a successlul develops
mant of o new drug.

SUPPORT
He said that in view of the .
ed benefits the pharmaceutical in-

dustry should ddentily itself with the
pctivithes of the center mnd the
Faculty of Phurmacy by provi
finnncial support for their resea
programmes or financing specifle
rescarch inte local substilutes s

raw materials impats for drug manu-
(actlures,

MERGER

Concluding, he said that the WHO
had accopt lant and herbal me-
dicine as wseful supplement to or-
thodox medical practice, A harmo-
nisation of the two systems on the
basis of a mutaal respect will facsli-
tate the achievement of the goal of
primary health care and kelp to
'l:;'!m the overall ¢ost of the health

gek.

YITAL ROLE TO PLAY

‘Pharmacy has a vital role to play
for the success of the PHC and
members of the Pharmaceutical So-
clety of Ghana have an ebligation
Lo acoept their responsibilitics to play
their roles to ensure the realisation
of the goal of *Health for all by the
Year " he odded.

C.P.A. President commends

the Society

Dr J. N, Beneiee, President of the
Commonweslth Pharmaceutical As-
sociation (CPA) has commended the
so¢iety for being a founding member

of the CPA.

Delivering one of three lectures
which formed part of the Golden
Jubilee Celobrutions, Dr Benejes
also moted with plasure that the
pharmaceytical system in Ghana s
more developed than in most third
world countries,

. PHARMACY HAS ROLE IN PHC

Dr Dencjee spoke on Pharmacy
and Primary Health Care and sad
the WHO accopis the “provision of
casential drugs a3 an esseatial clement
of the concept of the PHC progra-
mne and stipulates the drawing up of
nn essential drogs list for the progras
mme, “Who should take care of the:
drugs, e asked’, The sehection, cous
niliing. procurement, storage and
distribution of drugs should be done
by Pharmacists, A great deal of dru-
g3 oblained for the PHC Programme
g0 to waste when left in the care of

unskalled personnel.

Pharmacists, ke continued, muast
take over the management of drugs
Lo ensure cllickent drug disteibution

system.

Dr Bencjor observed that phar-
macisls are more accesuble than
doctors and are coasulted more,
Pharmacists, he said, should provide
the necded drugs counselling for
elfective use of drugs 1o their paticnis
and communilics,

Pharmuacists can contribute immen-
scly o health education and Family
Planning. he said. Using the discase
pattems of their communities, phar-
macists, he said, should draw up an
essentinl drug list for the country, He
encouraged pharmagisls Lo enter the
corridors of power and acquire full
control of drug matters and came
oul with effective drug policics.

DON'T SACRIFICE EFFECTIVE-
NESS AND QUALITY

Dr [I:m'ﬂ'ﬂ said, pharmaeists must
cslimiite the annual drug require
ments for the PHC programme and
advised that in_ procuring drugs
rhrmn-:'wl:i‘ sh cnsure that the
owest posithle Cosls are oblainad

The Ghean Pharntacentical Javenal, 1986



but without sacrificing elfecliveness
and quality. Generics should not be
opted for mercly becouse they are
<heap.

NOT FOR MONETARY
REWARDS ONLY

On delivery of rural pharmocenti-
cals services, IDr Ben exhoniod .
pharmacists 1o go Lo the rural arcas
on sacnfee, saying pharmaceutical
services should not be provaded for
monelary rewands only.

D¢ Benodicta Ababio, o Deputy
Director of Medical Services who wis
the Chairperson for this lecture re-
marked, that a National Fu:mul-ll_I
is a must for the country and =
drugs on such an essential drug list
should not aftract any tax, She sawd
the rural banks should be approach-
ed to finance rural pharmacics.

——

THE ROLE OF PHARMACY IN
NATIONAL DEVELOPMENT

Prof. A. H. Beckelt, Head, Scheol
of Pharmacy, Chesea College, Uni-
versity of » Spoke on “The
Role of Pharmacy 1n Natonal Deve-
lopment”, Prof. Beckeit observed
that the aim of Pharmuacy s to pre-
serve and promode health which s
the desire of all nations.

He mcatoned ithe development
and procurernent of deugs and me-
dical products az the foremost res-
ponsibility of pharmacists. He iden-
fificd drugs miuse and abise as
costly to nntions and an cscalati
pmbiem in this sub-region. He
Uat b i3 pharmacsis whe should

ﬂ‘nhl off this problem. He adided that
phanuacists must play their role n
the PHC Programme, ensure quality
control of pharmaceuticals, provide
a riate drug informanen 1o
othar  msdical sonnel and The
public, and avosd indecent commer-
gial i,

« Beckett who had been invol-
ved in resenech on the development
of native products im the counltry
ebservied that such profects am vy
expensive. He doubted the 1b~:l't|;l}- of
developing countries o sudeesalully
finanoe such projects alons and was
pessimistic about the potentials, 1le
felt that it would benefit interested
developiog counires Lo accepd joinl
efforts in Uis Gekl,

[ ANNIVERSARY DINNER

Enact new laws
(Contlmed Jrom page 1)

Council and Drugs, Cosmetics and
Poison laws,

He said the Society shall encour-
age its members to make ther pro-
fessional  services lg"-':ihlhh: 10 h:
greater majority of the people by
crsuring that some pharmacies are
sited away from urban centres. He
said this can caly be suocessful in
close colluboration with the govern:
ment and interested organications.
The necessary infrastruciure aad in-
centives should be provided to those
who put up pharmacies in the sub-
urban and raral areas,

The Socicty will make more effee
tive contributions (o the PHC Pro-
wramme by ensuring that Pharmacists
provide health educaton o the
Elbli-: and Umining 0 the rural

alth education workers on the pro-
per starage distribution and wie of
medicines, he added.

Tie Presadent said pharmacentical
manufacturing wnits in the country
are producing less than 25 % capacity
becauwe of 10 uwate inpait=, He
hoped that the rmaccutical -
dustry will receive more atfenton in
the allocatoon of resoress in thd (o=
vernment's E.R.P. He also called for
establishment of an integrated che-
mical industry which will produce
chemicals not only for pharmacei-
tical use but also for other industnal
activities including agriculture,

The Ghana Pharatacestical .f-;w;uf.

THE Chiel Justice, Mr Justice F. K,

Apalons, has
pl:aurm:-:r i headth care delwery in
the country,

Justice Apaloo made this commen-
datioss whent he wis propesing @
toast to the Socicty at the dineer
held at the Banguet Hall of the
Kwame Nkrumah Confireace Cen-
ter on Saturday, MNovember 30 o
round ofll the Hith anmiversary cole-
brations,

He said it was porhaps because of
this outitanding impact that “you
are now widely refernad to ns “phar-
macits” and pol ‘dispensers’ as was
ihe case in the past,

The Chief Justice urged the pre-
sent generation of pharmacisis (o
continue (o buld en the ghms and
experiences of the past,

arng the course of the dinaer,
which wis possible thanks to Mesars,
GIHOC Phamaceuticals Lid, [, L.
| Morison Son & Joncs (Ghana) Lid,
| and Netherlands African Manufac-
| tuwring Co , Tresh gradeates
who had successiully completed their
housemanship, were inducled into
the Society. It (s many years now
soce this coremony was last cons

ducted.
In ull, forty graduates had the
hooour of bewng received into the

fold of pharmacists in this way.
¥ Thirteen more distinguished phac-

1986

misad the impact of

Chief Justice hails Society

macists have been made fellows of
the Plrarmaceutical Sockety of Gihans;

They ane;: Sister Angelina Alfafara,
Dr Kwithona Boakye-Yiadom, Mr
Panl Bdward Affum Okyvabi, Mr
James Pearce-Biney, Jor., Mr Wil-
liam Ayviah Hansos, Mr J, E. Brown,
Mr Johnny Amarieifio, Mr G. O,
Jones Quaniey, MrJ, K. A, Quarshic,
Mr E. A, Halm, Mr E. K, Mensah,
Mr Joseph Badu Schandod, Mr
Ande Beaoni  Koomson,

Their citalrons were read by the
Begntrar of the Phaarmacy Board,
Mr T. C. Corquaye and nted to
them by the pressdent of the society
during the Golden Jubiles dinaer.

This brings to thiciy-awo the total
number of persons conferred with
this award, two of them belag mam-
bars of the Pharmaceulial Society
of Great Britain,

* Also a1 the dinner a wooden-
pluque indicating the presidential
chan of offsca of vhe SocSory was
donated to the Society by the Brong:
Ahafo Branch of the ga-:iﬂ'.-'- The
preseatation was done by Sisler
Angelina Alfafara, ;

* On behalll of the Socsty, the
Prestdent also launched an Endow-
ment Fusd for the Faculty of
Pharmacy, US.T, This was belore
the dinner ended. The Fund 15 (o

(Conllniwd on page 9)




ATTENTION:
THIS ISSUE OF THE GHANA PHARMACEU-
TICAL JOURNAL MARKS THE BEGINNING
OF A NEW LEASE OF LIFE GIVEN TO IT.
HENCEFORTH ITS PUBLICATION IS GOING
TO BE REGULAR.

IF YOU HAVE PRODUCTS OR SERVICES
TO SELL AND OTHER INFORMATION TO
GET ACROSS TO PHARMACISTS WHY
DON'T YOU TAKE ADVANTAGE OF THIS
NEW ORDER AND ADVERTISE IN THE

GHANA PHARMACEUTICAL JOURNAL.

SEND YOUR ADVERTS NOW TO:
THE EDITOR,
Ghaona Pharmaceutical Journal,
P. O. Box 2133,
| ACCRA.
OR, YOU MAY CALL PERSONALLY
on the EDITOR, at CITY CHEMICALS and

PHARMACEUTICALS Ltd, EDUADO MOHDLANA ROAD
ILINK ROAD], LARTERBIOKOSHIE.
| We wish you Good Business in Advance.

—— e e -y —
——— —




Help for the

~ pharmaceutical

industry

TIE govermmicnt i3 1o pump more
funds into the Pharmaccutical In-
dusiry witl o view Lo helping existing
firms rehabilitate their machinery,

Thiz was announced by the Secre-
tary for Industries, Science and Tech-
nolegy, Dr Francis Acquah, at the

ing of the Pharmuceutcal Exiu-
Bation which formed part of the
Golden Jubilee anniversary activi-
s,

According to the Secrctary, this
measire wonld mise considerably
the production capacities of Uhese
firms from their peesent bow lewels
of amound 24 por oenl,

The exhibition which was held in
the exhibition hall of the Kwame
Nkrumah Conference Contre and
lasted three days, attracted o large
erowd from all walks of Iife, notably,
doctors and nurses,

Preducts on thow included those |

from GIHOC Pharnuceulicals,
Danafes, ). L, Morrison Son and
Jones, the Centre for Scwentific Re-
warch into Plant Medicine and Dy
. K. Moamesi's Establishment, to
menbion a few,

Lock out for

LETTERS
to the

EDITOR and
INFORMATION

. on some EXISTING as
‘well as newly approved
' proprietary PRODUCTS
- in the Next lssue

e
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ANNIVERSARY LECTURERS

For each state a unique System

IF Professcr Alberi Werthelner,
Head of the Department of Graduate
Swdies in Socinl ond Adminisirative
Pharmacy, College of Pharmacy.
University of Minnewta, LL5A.
greeted his audicnee of the Anniver-
sary Lecture with a e s rn aha™
in a funny way, then it was bocause
he was not well versed in spraking
Twi. But e did ot bather o woll
us that; il was ¢hyiolis,

He however admitted ho was not
well versad in the subject he had 1o
treal amde b wad from a devekopod
couniry, . _

Im fimy s, oWTns o Lhe extensive
travelling he hod dome, he managed
io treal the topie, "PHARMACY
PRACTICE I THE THIRD

1 WORLD"™, very b‘""'"'r""i;, \
ks also

Professsr Wertheaner, W
chairman of the seademic soolxzn of
the International  Pharmoccutical
Federation (1P1Y). started by chulién-

ing his audicnoe that eme cannol

transfer o maasse health care delivery
syaiem from ong country Lo another
sipee the Lype prevauling 1n any one
state was purely “a renclion o the
political, economic and historical
factons™ 10 be found in that stale,

He went on to illustrale various
systems as they existed in various
countrict adding that Ghana mwst
“look around and chooss™ the type
that would serve s purpose most
and not to adopt the “lunacy™ that
had to live within his country.

Prof. Werthaimer advised that n
rendering  Pharmaceutical Services,
Pharmacists should net pre-cccupy
themselves with what they wanted
as professionals but rather what so-
ciety needed. i

Concerning drug: imput, he re-
commended the Wor Health
Organisations list of sonse 200 csson-
wal items, adding, however that [t
should be amendead through a study
of local needs.

Ohene Manu re-elected President

MEMBERS present at the 1Sth
Conference of the Sociely held in
the conference hall of the Kwame
MEkmumah Conference Center on
Saturday, November 30, re<lected
unoppased, Mr K. A, Okene-Manu
as president 10 serve ancther twis
woil I 1ero

Other members of the Standing
Exccutive Committes (5.L.C.) alwa
returned waopposed were Mr E, O,
Gyamfi, VieeProsident: Mr Moscs
Appian, Hon. General S-r-:rqmr{;
Mrs  Agnes  Brookman-Amissah,
Hon. Treasurer; Mr Joshua Addo,
Editor and Mr T. . CorQuaye,
Coungil member.

Mr Abu-Roateng and Mrs Joyoe
Addo-Atna were elected to repluce
Mr Charles Duntoh and Mrs E. R,
Gavu ns Assistanl Goeneral Secre-
tary and Counall Member respect-

| vely, the last swe steppung down

mtumnll':;w .

The fellowing regional representa-
tives have been chosen to join with
members of the standing Executive
Commitlee to form the National
Council of the Fharmaceutical So-

ciety of Ghana for the peried 1986 -
1987 : Mr ), Pearce-Rincy, Immediate
Past President: Mr F. K. Bruge,
Acting Director of Pharmageutical
Servicga Prof, D. Dwuma.-Badu,
Dean of the Faculty of Pharmacy,
UST; Mr Eric Aheto, %Grml-:r
Accra); Mr M. A, Akiwvumi (Greater
Accra):  Mr  Maxwell  Aboagye
Eastern); Mr Mike Addo (Ashant)
Mr Thomas Boamah (Brong Alalo).
Mr M. Amoah-Ampah (Central);
Mr ID. A, Obuobie (Volla) and Mr
5. A. HBenum (Wisicrn)

RETENTION FEE

At the 18th Conforence of the Phar-
wageutionl Socicty of Ghama it was
docided that the anmal refoarion foe
be mised to C1,500.00,

Tals incroass wis pocessary o oeder
o holp the scorclicial cope with cur-
renl [nHatiomary fremds and o

ly publish and clreulate the
P il Jourmal,




SYMPOSIUM

Marriage between orthodox and
traditional Medicine recommended

ALL four pamclisis at tho sy 0]
leld on Frday, November 29 at the
Kwanwe Nkmmiah Conference Hall
as part of the activitics marking the
Go Jubilee Celebrulions expres-
sed their desire for o sucecssful mar-
riage between orthodosx and radi-
ticnal medicines in the future,

Dy J, A. Nartey, Director of the
Institute of Herbal and Tropscal
Moedice at Naawam, snd “iradi-
tional medicine is God-given™ and
that its iniegration with orthedox
medicine, which s long ﬂ"-'cl'l.l!}l!"
would go a long way in lreating
patients more effectively.

He notod that “despite ther diffe-
“rences in principle and in prachicd,
they both have the same aim—ille-
vintion of suffering to bring sbout
peacs and happinesa™.

Dy Nartey regeotted that some
peoplé were doiug everything they
could o prevent the merger of the
wo  practices. “Those fighting
nguingt their inmegration are doing
so ol of ignoranee and should thene-
fore be pitied rather than condemn-
od”, e addad.

D¢ Kwame Sarpong, Head of the
Pharmacognosy riment in the
Facully of Pharmacy at the Univers
;ilrnrgtkmnnchthnnluwnbmrﬁ
ved that over 703 of our people
living in the rural areds sirtually
have no aecess to modern medical
care, nnd ¢ven where this was acces-
sible tha cost involved was consuaders
od prohibitive, These I;;ccthIW
fore relied largely on the servies of
traditional healers whom, he said
were playing an important role in
our rural sel-ups,

D Sarpong recommiendad, among
other things, that physicians open
up and evaluste cnitically and with-
cul prejidics the potentials of berbal
medicine, and alio, that renowned
ard effective traditional bealers be
encouraped W st up traditional hos-
pitals. *We have sasd a lot aboutthis
problem. What we nedd now is
action’™, e declared.

&

Professor . C. Adomakol, Chair-
nan of the Medical and Dental
Council, suggested a Kind of ¢o-0
ratiom, sclemlific 1 approach
iween the two practioss in which
ofthadon  madicine would play o
keadership role. According to Prof,
Adomakoh, such co-operation was
already iaking plaice in the arca of
midwilery and psychiotry and o
that ather departments would follow
i ) B
Rev, Quarcop, who appealed to
the orthodox practitioners to toke
the lead and “propose™ to the trads-
tional healers, also advised that res-
pect and trust, tomentiona few, were
vilal qualities needed for 2 successful
marmage and that the samo virtues
would equally do for this other form
of marnpge.

==

TR

Felicitations!
ME MNicholas Palmer. President of

the West African Pharmaceutical
Federation { WAPF) was guest of the
Socicty dunng the Ml anniversary
celebrations.

Saluting the Seciely on behall of
the WAPF & the Soceity 1o Liberna,
he said the lessons of the past are
needful 1o guide our future actions,

*Let the cxample of your pre
docesunrs and the spiril of tha past,
as well ns the over present fulure,
animate you to the most complete
abounding service, o the building of
a great and glorious society, amd
what you recgive inte a bright and
beautifu]l possession, may you lrans-
mit it pure and unsailed to those
who come after you, called Mr
Palmer.

*May vour sacicty flourish and in-
crease, until time shall be no more”
prayed the Pressdent. Other frater-
nal ﬁ:'\:ﬁiu..g.-l were delivered by Prof.
A, Wetheirmer, American T
oeutical Asseciation. IMrof. AL M.
Beckett, Pharmageutical Sockety of
Cireat Britain, Chiel Bayo Ogunyemi,
Pharmaceulical Society of Nigera,

SCIENTIFIC SESSION

Some

future
pharmacons

Covpiotepts Bangamoeats, Riigoca.
: : ta

ryva recemifera and Griffonia li-
cifolia have been identificd as having
great poteatials for useas pharmacons
i futare product formulations,

This was disclosed by Professar D,
Drwvumin-Badu, Dean of the Facalty
of Pharmacy, U.5.T in a talk he gav:
nt the seientific session of the Gollen
Jubilee Programme,

He sukd the first plant, containing
Crytolopine, on antl-inflammatory
as well as antibacterial agent, could
serve a3 “head subslance™ in e
search for mew  antibiolics, anti-
imflammatory and possbly  anti
hypertonsive drugs just as morphine
ﬂmn thve search for narcotic anal:
BESICE.

The prnacpal constituent of the
second plant, o-methyl favinantine
wnd liciodenine showed analgesic and
anli wnour properiics respectively
and the tincture prepared from this
plaat, it is believed, woull impeove
the conditions of cancer patients,

The third plant is known to con-
fain gnflonin 2 subsiance capabie,
i vitra, of “effectvely™ chang
i.:ia:kk:—sh“ H;.;lr% L mhrn;ﬂ;‘. It
wrped Lht LINIRATY o Al
made on griffonin mrflld be re-exa-
mincd 5o a3 to evaluate eritically s
therapeitie walie a3  anti-sickl
uﬁn: for the Black Race, 253
which s affected by this dreaded

diseate,

Prof. Dwuma-Badu concluded his
talks by urging pharmacisis, doctors,
biochemiits pharmacolagists to
put their heads together to formulite
products contamimg these pharma-
cons o that lhﬁ:rm:luld b in
into the nation's health care delivery
systems. Such a mscusure, he said,
would belp conserve some forel
exchange which .otherwise wo
have to be used for :'rnpuuiﬁ P
ducts in the same therapeutic classes,
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Local raw material for pharmaceutical

iﬂdustry abound

As a contribulion 1o & sympasium
at the scientific session of the Golden
Jubilee Celehrations, Professor BA
Obiorah. of the Fuculty of Pharmacy.
University of Benin, Nigeria, lad
bare the “swormous potential™ that
eaished in the we of local natural
produsts in the production of phar-
mcaticals im the West Africa sub
TR,

According to Prafl, Obierah, com-
mon diluents like dextross, lactose
and collulose could cautly be derved
from most waody plants through
degradation provesses while dexirose
and glecose were rmeadily available
from molases.

Acacia, ethyl celtuless, gelatine
and starch among others, which
serve as hinders and disimegranis
could be obinmed by simple preoes-
sng of local maderals including
animal bomes, hides and sXins, while

refining our local cluys and shale
would provide ws owith  enough
ibaorbents

Friz nml ols peeded ax sintment
and suppasitery bases could be
found i cocoa and shea butters 2t
well 4t ig a blend of dika faf with
palm kernel ail, :

The actions of these excipents, he
snd, compared favourably with their
official counterparts and in same
cases proved oven belbier.

Touching on availabls active prin”
ciples, PI'UE."HE!I’ Obiomh demanded
that the mmportation of officinl me-
dicinal plant products ek as
Rauwwolfia, Datura, Cassap and Siro-
pranthus, o mefiton a few, which
grew in our sub-region be stopped
andd mstead ke cultivation encous
raged.

He plso mentioned some indige

noous drugs that could be possible
alternatives o nized medicinal
agents and some with new pharma-
colagical activities. He cited, among
others the antimalarial activity of
Cryptolepls Sampuinolents and the
hepatatropic activity of Kolaviron
obtained from Gaseluis Kolr seeds
and which is closely related Lo silybin
(Legalon) which is used world-wide
in the management of liver nffestions,

In conclusson, Professor Obiorah
pointad out that a radscal shilt from
tertiary manufzciuring o primary
and secondary sectors of the business
wias the only solution o the raw
rpterinl problem i the plarmeeeu:
tical industry, adding that “govern-
mwnls in our suberegion shoulld res
cognise thus fundumental error in
the development of our pharmaceu-
tical industrics and use all availahdo
means to fedirect the unplanned and
chaotie growth of parasitic colonial
outposts sometime mistaken for in-
d s res™,

Always seltle your
RETENTION FEES

and

BRANCH DUES

promptly.

They are essential to
the running of your
Society:.

Fee Ghana Plarmaceaival Jourmal, 1956
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DISSERTATIONS

STABILITY STUDIES ON HYDROGEN PEROXIDE

J. K. KWAYE

Department of Pharmaceutical Chemistry
University of Science & Technology

Hydropen peroade decomposes
tv water and oxygen. Pure hydro-
gen peroxide i3 very stable. It has
i deeomposition ralz of aboul B.5%
per vear. Mowever, the rate ol des
composition Inerenses with dilotizn
At very hipgh diluticns the decompo
wition is #o high that it possesses a lot
of problems to manulacturers. sellers
{eelnilersy amd consuners. Linforii-
nutely it is the diluted forima which
wre mostly emploved for the various
pharmaceutical npplications. Among
these applications are bleaching of
hair. first ail for minor cuts and
abrasions, cleaning of wounds and
teeth, as mouth and thraat wasl
removal of wax from car and in the
treatment of Tochomones vagmills
and halanitis, _

Factors wiuch mm“il the H;';Iia
lity of hydrogen peroxide are phl,
“.1::1 1.|311.-_ tﬁh:. E:I-TI'.‘E-"J!‘I.U"J of catily-
lically active substances which may
be present eltler dissolved or sus-
pended in the solution or beld in
the walls of the container. Alkaline
pH, high tempesatires, leht and

resenes of matals particulaely those
wavine more than one valenes alate
accederate the decomposition rate 1,2

Muny  compounds have beon
known to stahilize hydrogen poro-
gide, among (hese are; all acids
(hath ofganic and inorganic) and
coinplex Torming subslances snch as
acctanilid, phenaceting quinine sal-
phate and &-hydroxyquinaline wlich
supprsedly remove hevy metal jons
from  solution forming a o-
ardination complen. These stabili-
zers Tunction well under cool nlinos-
phere, Unfortunately most of these
hydropen peroside (2 vol ) prepd-
rations mre nol stored under e
fight temporature conditions and

i

Kumasi, Ghana.

The rate constams  and sheff Hfe for |

krdragre  peroxide (20 vols) have
hien diteemlned for variomr slabifi
zers, Hydrogen peroxide comoliing
pitric  geldiphresigeetin a8 lalilizer

hur herr foumd o he the most seable |

with a decomporition rafe of 107,

ii pir yYear al oo lemperaiird (280C),

Avesleratod storage festing  vesuffs
are covipavable with those of vxivn-
ded ropin  tempuraluie  studiles.

therelore detgriormie very fasi, Tt is
therefore, imporinnt to know the
shell’ life of liydogein peroxide {vol
20) at the ordmary room tempors-
bupe{ 285

This pupar reparts the stabilizing
ability of wvarsous stabilizers for
hvdrogen peroxide solutions  und
heace the predsction of shelf life for
the varicus preparations. The ‘shell
life" was predicted using ncoelerated
stornge lowts Al fouwr elevated tem:
peraturce and then of rocm tempo-
rature (oxtonded room temparature
studies) for comparison, The meathod
of nooclerated testing 1% based on
the principles of chemical kimctics?,
Aceording to this techique, the
'K values for decomposition of u
drug at vanous clevated femperi-
tures are abtamed by ploting some
fupction of concentration agamst
e, The logarithms of the spacific
rates of decomposition are then
ploited againsl the reaiprocals of the
absolute lempoeature  (Acthenius
plot) and Lhe resulung line i3 extra-

sated to the room tempersture.

y i [:kkgnluqullun!- ainplayed i
the stuclies are:

Iy 10g K —log A—Ea/2 1008 1,T
3 Arrlaiug couateen

t—1MNK log Co/C

Predictin of shell life
Where K is the specific decomposi-
tion fute, A, En wwd R are constants,
T the absolute temperature Co and
C oarg the iniial and final conoan-
Illralid.‘mﬁ of the drug and 1, the expiry
ale,

EXPERIMENTAL

Proparations: of Hydrogen Peroxide
solutions (20 vals.)

Eaght stabthrers were emploved
They were: Sulphuric acid, Mitrmss
acid, Sutphmiic acid | Phenacetin,
Sulphuric wed! Acstanilid, Phos-
phorie  acsdfAcetanilid, Phosphore
pcid) Phenpeotis, Niteic  acid Phena-
cebin ond Milre acid | Acetanilid,
For each propurstion [1Xml of
Hydrogen peroxide (507, 'l-'.l"-l-'; Wi
dhilute with distilled water o 100
wler the dl;lfpl'uprtuiﬂ stibilizer had
cem added.

Avcolorated Stor Texls

ikl quantitics (4) of the varkis
hydrogen peroxide solutions were
put in glass stopped bottles anpd
kapt in ovens sot Nt Variows tempies
ratgres (3500,  SOOC, F00C  and
o). Aliguots [I0mi) wore taken
at various time intervals, diluted to
100ml with distilled water and 10ml
of the resulting solution tirated with
KMy ((LIN) after adding Sml
of sulphurnc acid (50% w/v), The
formulur given below was wsed o
caleulate the %, wiv of the residusl
ILwlnhﬂl}_'n fons e
Seoav—100 {y x 0 x 00007010
Where 'y and ' are the volume il
lfaster of the KMn0s (LN} respec-
Livisty,
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TABLE 1

Rate constants and shell lives (107 degradaun) of Hydrogen Peroxide solutions containing
various stabilizers,

AT IR | iy
Apiclos | room -, ASS5% | ronony
s | Povdies | | Podios

Sulphuric sexd ii . . 51 52 2.5 2.7
Nitrie acid - o . a7 24 5.4 )
sulphune aod/Phenacctin 5 + 4.7 22 0 4.5
Sulphurie acsd/Acetanilid i i 4.2 3s 34 17
Phosphure acd/Phenacetin ., v 4.1 4.5 1.5 32
Phosphuric acid Acetanilid s ot 15 29 4.1 5
Nitrie aeud/Phenpcetin .. . e 1.0 1.2 15 12
Nitrie ocid/Acetanilid .. g i 2.1 1.9 6.8 7.4
Control {without stabilizer) .. b 6.0 4.7 2.4 2.3




Remdual HJ-U'J
(%)

MHH
500 a0

I Control 11 1,80,

IIT  Wyp0,/Phonncetin I 250 Jm atanilid

¥ H Emﬁm pra=etin s En{m‘“mm

VII e, VIIIT  NO,/Aetanilid

1L m,/rhematm

Extended Hoom Temperahire stodics

200ml guantities of the various
solutions were stored at room tems
perature (287C) in ambered colour
ed bortles for six months, Aliquots
of 10ml were taken at 7 weeks inter-
vals and analysed as for the aoceke-
rated storage studies,

RESULTS AND DISCUSSION

The summary of resulis are shown
in Tahkle | and Figuee 1.

The resulis oblained from  the
accaleratied storage teds are compi-
rable with tsie of llht- n.l::ndl:'.'d
foOIT Lemperatlee sudies excipl for
sulphuric ackdpheancetin selution,
Generally the rate constanty Trom
the accclornted storage [osLE were
slightly higher than those of the
extended room tempernture stadies.
However, the difference is so small

1]

that aceeleraled sofage tesls can
quickly be ustd to determing the
shell life of hvdiogen peroxnde.
Amang
nilne acul'phenacetin i e best. 1t
has a decomposition rate of 105
per r. In nitric acid and s
combinations are the best stabilizors
whereas sulphuric acid and its com-
Binations are the least useful. The

selection of stabilizers for the poo- |
joot was based on the stabilizers

commonly ound m l-lr..'ir:fen pero-
nide solutions on 1he local Market.

The need for stabilizers in hydry-
gen peroxide solutions s clearly
demonstrated by the resalts oblain-
ed for the control experiment. None
of the solutions confaining o siabi-
lirer has o rate constant above that
of the vontrol, .

The rate constanis provided for
the various stabilizers will be n use-
ful guide to manufuciurers of hydro.

the stabilizers studied, -

gen peroxide 1o be ablo 1o indicate
on their products their expiry dates,
The expary date and conditions of
storage are very essentinl for both
sellers and consumers.

* A more comprehensive stabaily
studies on hydrogen peroxide 15 still
in progress and wall be communica-
ted s soon as it is completed. This
will include all stabilzers.

Chief Justice hails society

{Comtinued frown page 3)
enable the Faculty renovate its old
building and 1o re-oquip its labora-
tories. ‘The Sociely donated C230,00
to the Faculiy. This followed an

1 from the Faculty 1o the So-
eiety to help ret up such a fand. The
appenl was deolivered by the former
[ean of the Faculty, Prof, K. Boa-
kyesYiadom now the Pro-vice Chan-
cellor of the Universily.
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GOOD MANUFACTURING PRACTICE IN
STERILE PREPARATION

By — F. M. DICKSON, General Manuger, Intravenous
Infusions Ltd., Koforidua — Ghana.

FRODUCTION of a steérile product
intended lor animal use cannot be
srlnted Toom the promiises and éon-
ditiona under which it will be manu-
fuctured. The premises und condi-
tons under which n sterile produs
it manuiaciured varics, to ny mind,
directly with the quality of the pro-
duct. Thus when o customer is
ecomfromied with the chosce of omi=
nally the same product from a
nuember or varving sounces, and ihe
difference 15 the cost, normally such
2 cudomer would make the choioe
o e basis of meputation lor guality,

Quality 16 often infleonced by pra-
cedures and protocels drvm out by
management of the orgimisation
congernel. In shorl, management in
itsell] is part of the (ntangible featyres
of a prodiect which constitutes (he
quality of the product. A respansible
manager therefore i osuch  ap
argonisation. who s alive 1o the
difficultics and requiremients of a
product sold by his organtsation
neads to know nod oaly the situstion
for wlich he is personilly responi-
ble but ulso the inler-relationships
with other arcas in the organisution.
This is the reason why selection amd
trpining of personnel m oa sterile
produdt mupufacturing organisation
i indispenaables,

What then is o sterile preparution?
A sterile preparation s o prodect
which is injected, or applied to
wounds or mucous surfaces of the
body. Again products whoee ingres
diemts would hecome decomposed
if the preparation i not sterilised,
Exa could be given as pnren-
teral solutions, ﬁiq:udnmjc salu-
time of lablets, cintments for the

, solutions for the irigation of
the bladder, etc, For this purpose
thercfore, a sterile proparation could
be delined as 0 preparation from
which mkclo-organicms cannot e
recovered when aubjacted to a stori-
lity testing procedine.

Stevile preparations as suggested
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by spmie authosites, could be sepa-

raled inlo three mpin procssing

prouipsl Thesl andi-

{a) Aseptically prepavad preparations,
Proparations in which nseplic
techniques nne raguired for oll
processing steps e, Prepara-
tion of vaccings.

(&) Bulk sterilized preparation,
These preparations ame  sieris
lezed in the final stages; however,
clean technigues e a‘flplh:!
during the early parts e
propatdbion and assplic wechni-
ues follow later, ¢.2. Prepara-
Liges sperifized by Dlailiod.

te] Termimully sterilinxl prepam-
teoms: = Only clean techniques
are applied im all stages of the
processing but the products are
sterilizzd in their final containgrs.
It should be moted that the
cavironment used in cach case
shiculd have lower bacterinl load
becanss the lower the bacieral
load of & preparation, the grea-
ter the probability of seccess for
umy sterilization.

Im oconsidering  tharelore  good
manufactunng practice  in sterile
preparation, the following codes
shoulki be laken mto account since
earler on in the firsst paragraph, |
have mentioned that a sterile prepa-
raticn cannot be isolated from the
premisss, the conditions and ihe
management  under which @ s
prodirced,

i. PREMISES:

Asuming sterile  preparatbons
are clasaified into three groups
a3 listed above, then the build-
ing emploved in each case
ahould bo  located, designed
consirocted, adapied and main-
tained (o it the typa of
preparations carmed out therein
e.g. In the preparation of paren-
teral products like large volume

i,

Intravenous Flwids, buildings
with laminal flow, air flow
systems ole. are sugeested. The
loention und design of the buld-
ing ghould be made in sach a
way that the bactenial load of
the environment is very low, To
ensura that the preparation con-
forms to standnrds required snd
agnin to achieve greater probo-
batity of suocesa for any storili-
zntion process employed, the
eonditions in the enviropment
should, 05 much ns possible, he
maimntained al the standord set
from the beginning, Thit may
cull for cleaning and Mamigaiion
of the rooms of the building,
d;ﬁllr and pepodically  respec-
tively.

The building design should be

made in such a way that the
preparation  and  processing
metkods can flow easily amd
fuster to avoid mistakes, confi-
sions and delay.
_ The temperaiure of the room
I8 Ao exception henos it k8 neces-
sary Lo ensuro (hal e tempsre-
fire ol the desigmed room showld
not exesed 250C and should not
fluctante, Air conditioners with
nir flters nre thesefore Alrongly
roco mimended,

EQUIPMENT:

In chiosing equrpiiénl Lo nse
for a particular sterile produce
amanufacturer wanis bo prepare,
the manufacturer has to take in-
1o consuberation L= most suil-
able oquipment designed ag such,
conitripctid and adapted for
such a purpose, The equipmnent
in most cases, is designed
according 1o the iypo of sterile
product requined, i.e. sither asep-
tically prepared, bulk sterilizsd
of termanally steriliced product.

It will be to mo avail if the
equipment 0 designed 18 not
properly maintained. Hoence



pich egquipment must be wall
lecntod o cnsure casy main-
(15 [T =

m. CLEANLINESS AND
HYGIEKE (MAINTENANCE)

A aterile product as described in
the oarly part of this essay,
i% siid 1o contain po recoverahle
migro-organism when subjected
o sterilily tests, Thus appio-
priaie precautions pre reguined
o pvoid produst contaminatin
risks of all kinds,

Cleaning moutines should be
availible for all knds of equip-
ments employed in the mane-
(actaring . The sort of
cleaning methed used should
suit the cquipments’ designed.

There shoulil be availahle cleaning
routing of all the manufactinng
prees and condtant contrn] of bocte-
rial boad in e mnnufpcturing rooms
should alsa be made,

The provision of toliet and wash-
ing fcilities should be well consider-
u;iF and mﬂa“h" sianted, The
design of t fucihities should sun
the manufacluring ansa.

Protective clothi ¢ chungmg] roms
and canteens should be provided to
help contrel the bacterinl influx to
the environment, Undesground
water tanks should not be sited nedr
septic tanks,

Where the workers that come in
codibinet with the prepiration do nod
wpar any gloves, luper nails of o
workert ahould pot be allowead to
ovgrgrow, Proteotive clothing and
ghoes should, as much us possible,
be provided for these worker lo
ensure that the bacterin comient of
the room is controlled. Face masks
and caps should also be made avail-
iwble to help minimiso particles relen-
sed from the mouth and hair respec-
tively.

w, PRODUCTION FPROCE-
DURES AND DOCUMENTA-

TIOMN:

A document that gives infor-
mation  of preparations and
properties of all products pre-

ared by Lhe organisntion showld

¢ kept for reference, Thas do-
gument, termed the Moster
Dacument, pives = general in-
formation on all preparations
garried out in the orghnisitkon.

12

Bach batch prepared should be
covered by a batch record sheet, All
information relatid w the prepars-
ion  procodures, Lo ralurg,
weighings, personnel, tests, cleaning,
nustakes, corrections and comments
froin the varous sections through
which the product passes, shoold be
recorded in this balh record sheel.
Such o sheal gives the oxacl work
performed or the dotailed history of
the product from its raw mterinl
stage to its final stage.

Claite aparl fram the above infor-
mation, the batch record sheet should
also give the batch number, the
formula and composstion of the
product and other properties of the
prosduct. All these documents shouki
be filed and kepl in the organisa-
tion's hbrary for future reforence.
On po aceount should swch docus
ments be dispoded of, Fatare impro-
vements on the products could be
based on tacls and figures together
with comments to be obtained from
sucly recoTds,

The person designated as having
the overall responsibiliy for Ftu-
duction, e the prodection phar-
macist, should not be responsible for
quality contrel also. The work of
such a persen should not be eantrol-
lod directly by the Contral Personnel.

Weiglibng of materinls slould be
controlled by the Pharmacist and the
weighing should be done one mato-
rinl after U other. The Pharmacist
should sign against cach matenal
welghed to avoid mistakes

Containers fior weighing slould be
well clenned, dricd and se Jabelled.
The materialy 1o be weighod are in-
spacted prior Lo weighing from their
rospective containers and re-examin:
ed togother with the weighed
materials afier weighmg.

v. PERSONNEL AND
TRAINING :-

The personnel employed to
do such preparations should be

selected apd trained w0 man
both the eguipments and the
premises according to lad down
lans. The persons should be
intredisced to all products from
the organisation and their pre-
prations lopethet with thelr
andling.
Simce listening and commumica-
Eren mrg very Lmportant, OF Aldgie 0,
indispensable in such organisations,

il 18 absolutely necessary thal each
worker is trained to know the act of
ligterning and communication.

Wrong information passed o
from o worker W anotler worker
will rosult in an unwaitod product
being obtained finally,

The health of the peesonnal is also
b b teented as a priovity. Periodic
migdicul chock-ups should be instit-
ted 8o as W ensure that healthy per-
sons arg involved in the preparations,

For example, 1 worker with a
broken skin or a skin disoase should
ool be allowed to come in contact
with the product in its intermediate
oF preparation atagess, The person
in charge of the production should
be a pharmacist, trained and emplo-
wed as such

vi. QUALITY CONTROL-:

In my opinion, this wgior 18
the most sensitive area of any
production or muneficturing
unit, The duty of the Quality
Control Unit 15 to monitor and
contral the activities of almost
all sections of the factory.

In-coming goods must ba monk
borad for examination before being
released for produciion,

The Opigled product should nlse
b conlroliel bo engure thnt Lhe fina)
proddoct confurms to tho sei siune
dords, The final product s tested
plivsically, chemwally (i any) amd
biglogicully I}}r the umit to confirm
the qualily of the product.

Since these listed jobs are wvery

. - == T —

'V ok fighing in my veins, T afmic 1}
¥l womdd be Esiter iF | bad hbood. 1% |
dise guitc 2 ki of boxing In my time, §
L o wotk fm o Kippor-Packiag
sloww, | powsbinbor iy baal GEhE vy
will, 1 was fghling o mas sl
Bashor Bonmdsamp, The pu

that guy's hands tosk froe my mos:!
When T stepgod feto the g and toek
wlf my divesng oy o croerd wewl
wikd whh excriemenl, 1 forpotion
i pul my aborts an. The secomd
mmbped gt and wisl=paced, **Thu Lell"
gome'™, T i "Well don"l lnoh b
mies .« 1 soves  Fonciked (07 I rowsd
twn, | bad the Bashiv woarkal, Mo
Uil Bee B Rilked mer. The Basbor
wan snodhered Bm bloasl. MNine; Ia

[l renmmd fomr e spest most of the tme
l w_qu Peeelae-Uorner. 110 kil ma
io

et mnd Tl Bie [ il el
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sensitive and indispensable, it is a
zood we for the Control

l Department to have a defined system
of matrials, supervision of process
and examination of samples.

The systems applied in the contiol
unit normally indicate the in
which the building and various
rooms should be designed. The
rooms should be adapted and equip-
pd to suit the opes of comirols
performed there,

A person g0 designated should
have the overall mespontibility for
quality control only, Such a person
must be reliabde and trustworthy,
Records of all tests performed on
both raw materials, ntermediary
.-mdI ﬂ.;:ﬁﬂmadms should be pro-
iy .

Samples of cach batch of products
should alewe be kept by this unit for

ik

-

ab least three yoars on the promiss
for future refercnee,

Last, but not the least, there
should not be any interference with
the work of this unit whatsocver.

vii, REVIEW OF PROCEDURE:

Procedures for manufacturing and
control shoull be reviewed periodi-
cally 1o ensure that methods used

are effective. By o doing, impro-

vements upon the performance of
the manufacturer i+ assured,

This calls for constant rassarch in
the laboratory of the manufacturer.

viii DISCIPLINE:

Fmally, if all the lorepoi
:ptqulrl:rumu. have baen fm.ll(:f
it 15 peogssary that discipline 13
ensured.  Without  discipline,

e e

— e i dar]

rouling and procedures would
not be strictly followed and pros
ducts from the manufectuner
will definitely not conform to
stumidards,

CONCLUSION:

In -wr.Hminf ups therefore, it could
Be deduced from the essay writlen
that to ¢xhibit any man
uring practiog in sterile rations
ine ideas incorporated |jn |£:| GA50Y,
though not exhaustive, should at
least be adhered to.

It is worthy to note here that a
decision taken by management or a
;rm;- of workers to improve upon a
production process or 10 sive money
by wnercasing or reducing, respecti-
vely, on the number of contrel for-
raalities will definitely affect the pro-
duct in one way or another,

i -

EXHIBITION OF SKELETAL MUSCLE RELAXANT ACTION
By An Aetive Constituent of ELAEOPHORRBIA DRUPIFERA

dy E. dyiceySmeeh, B Pharm., Ph. D, MPSG and C. A, Homan-Ackal, MB, CHB.
Unlversity of Ghana Medical School, Department of Pharmacology

SUMMARY

tion have shewn that an uﬂvgnprlmb-

ple In the borbal extract possesses
skeletn] muscle relaxani action

INTRODUCTION

Elacophorbia dropifera (Euphor-
bazoeal)is a plant wiuch i commonly
Mound an the coastal plains in Ghana.
The latex = poisonous and dange-
rous 1o the eves and may cause
incurable Mindness, If rubbed on
the skin, it causcs considerable swel-
ling. The lntex has been reported to
have been laken internally with ezgs
or cercal or with palm-aut soup as
a purgative, and the leaves poundsd
with salt and onions have been
applicd exterpally o guines-worn
sofes Lo assist extraction (1, 2,

In the Ivory Coast and in Ghana
the latex or the pouwnded keaves and
fruits are cither added directly to

TheGhana Pharmaceurical Jowrnal, 1986
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waler or placed in sholls or calabash.
€8 in waler to stupify fish, Phormna-
cological studics were, therefore,
andentaken o investigate the possi
ble aclivity in the leaves. Duri
preliminary screening the herba
extract was found (o produce para-
lysts in mice,

MATERIALS AND METHODS

Leaves of Elacophorbia drupifera,
eollected doring the dry scason,
were drisd and pulversed. The
material was extracted with hot
water and the filtrate evaporated at
&0* to dryness. Pant of the dricd
extract was reconstituted with waler,
on sddition of acctone a precipitate
h'dilﬁ{ml wood and this was separated
zivr tration. Concentration of the

trate resulted in the formation of
waler soluble crystals. The crystals
were washed  several times  with
acelone und then dried. Both the
dried extract and crystals were used

for the study.

Mice of either sex weighing be-
tween 20-302 wore usad for the inves-
ligation. Doses of 0.1 mi!l!ﬂ';nl‘ 3%
107 20%. and 50% solution of the
extract were given orally by stomach
tubz or injected intraporitongally
inte mice. Doses for the crystals
given iniraperitoncally were Img.
Img, Smg and 10mg/10g.

Investigation on the ¢ffect of the
drug al the nevromuscular jun¢tion
was performed by uting Hoppo's
method{3). Mice were pluced on a
meih wire sereen inclined at a 9*
angle from the horizontal, Admini.
stration of a neuromuscular block-
ing agend would result m the deves
lopeent of paralysis and  mice
would abroptly shde off the scroen
within half an hour. About 36 mice
were wied for the experiment.

In a second expeniment, the diug
was tested on the phrenie nerve dia-
phragm preparation of ral. The
norve-diaphragm was prepared and
sel up im an organ bath containing
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Krebs solation a1t 37°C and zerated
with 925330 0 and 33 Co, accord.
ing to the method of Perry (4).
Coatractions of the diaphragm
muscle were recorded on a kymo-
graph. Nerve and musele wene
stimulated at a rate of 12 shocks
per minuie by rectangular wave
pulses of 0.5 sec. Cumulative graded
doses of solutions of e extruct
and cryatals were respectively added
to the tissues in the bath while the
nerve and muscle were allernately
slimuloted.

RESULTS
Miee

When doses of 0.1 mij10g of 10%;
of 505 of extrict were given orally or
intraperitonsally or Smg-10mg/10g of

crfmh wele  gaven  mtraperilone-
ally, paralytic effect of the druging
mice was observed within 5-10
minutes }({uﬁng Hoppe's methed):
Tablo I. Normally, the drug paraly-
sod the hindlimbs before the fore-
limbs and the mice could mave with
dilllcully until 45-60 minutes when
tl'l'ﬁ' were complelely immobilized
and were lying on their bellies,
occasionally kicking the hindlimbs
for o minute or two, AL this stage,
they showed marked dim:ultr i
breathing, especially when high

doses were administeoed. Respiris
tbon was irregular, and sha-
llow; Most msce died within 2 hours
when doses of 0.1 ml/ 10z of 20%;
of extract and 10 mg/10g of crystals
wore administered. All mice treated

TARBLE ]

with 0.1 ml/I0g of S0% of extract
amd above 10 mg/l0z erystals died
within 15 minutes. All deaths were
duc to respiratory failure,

NERVE-DIAPHRAGM
PREPARATION

In six preparations, solutions of
both the extract and crystals of E,
drupifera caused a significant de-
ercase of 30307 in contractions of
the musche due to nerve stimulatiion
white direct muscle  stimulat,on
remained unchanged (Figs 1 and 2).
When the drug was washed from the
bath there was gradunl recovery of
contractions due to nerve slimula-
tions.

(Camtinned an proga 15)

SKELETAL MUSCLE RELAXANT EFFECT OF AN ACTIVE CONSTITUENT OF
ELAEOPHORBIA DRUPIFERA IN MICE — USING HOPPE'S METHOD

ONSET OF PARALYSIS | IN MINUTES
NOSES A ol A - A
ORAL INTRAPERITONEAL
1. EXTRACT 1
0.1 ml/10 g of 10% : 10.57 - 111 9,67 - 1.5
0.1 ml/10 g of 20% [ -0 L 56709
|
2. CRYSTALS ’
|
5 mg/l0 g £.67 - 1,02 7,50 « 1,35
10 mg/10 g I 671 - 0.51 ‘ 517 0.79
!

Covatrad mlew peawsingd ot the ek wive soroen for mivee tham s boire usil they move repsoved,
Flgwies are mean - Standard Liroe,
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Effecr wf  oerrwe domalitieal {Cryaiols)
from Limeophorbia dinpifere on tomtractions
of diapdranin meicle (of phvesie merne alia-

Py . prepadaniml stimidated electrieakiv
rﬁ'ﬁrr;!ﬁ'ﬁ:rﬂ' inadirectly ploagh the norre,
& phows eosrrmelionT e o Berde Shinara-
thsa amad M, eomfroeilony disg i musdle i
mealition, T erces balliofe wiee sy
conveatralavas of the dviy weve ouldedd o jilke
fisrier fm Bee Barih, The deme de orosrard oom-
fradtaoms e fo merne amslition duies

alepmdlealli,
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DISCUSSIONS

IThe results obtaiced showed that
the extract and crystals of Elzco-
phorbla drupifera produced para-
Iysas im0 made,  The effect  was
observed first on the hindlimbs fol-
lowed by the forelimbs. The inter-
coslal muscle might have been
deprossed  since  (he dm,%l caumxl
difliculty m  breathing. That the
méchaniim of skeletal muschk para-
Iysis might not be tymapdic was
shown by the finding that muscle
coniraction s disa to merve stirmalation
and not direct muscle stimulation
wiad Blockad by the drig in pheerac
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diaphragm preparations. However,
further work is nesded to show the
extel mechanism of action,

Leal prepartions were roporied
1o by applisd to guinga-worm sofe
1o assist extraction (2), or used in-
wenally te treat the infestaton, It
appears  posably that the active
agent it E, drupifera mighl cause
paralysis of e worms and this
might have mide extraction of the
WOrmS Gaskr,

It oan be concluded lrom the
available evidenoy that E. drupifera
contaifed m water solable active
constituent which possesses thekelal
muscls relaxant action,
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1986 Annual General Meeting of the

Pharmaceutical

The Eastern Region Branch of the Society will host this years
AGM at Koforidua from Sept. 4 — 6, 1986

Below is the Programme of Activities.

Theme: “Extending Pharmaceutical Sarvices o the Rural Areac"
¥Yemoe: The Hotel EREDEC, Koforiduoa,

Thursday, 4ih September, 1956

700 p.m,

Friduy, Sih Seplember, 1986

— Arrivil ol partigipants

Council Mesting

T.00 wm. Heeokfase

00 a.m, —  Regiration of participaris

0.0 n.m. Invited Ciuests nnd Members of the Socity 1o b seated
Walcome Address by the Presidant of the Pharmacentical Society of Ghana
Officinl Opening of the Annual General Maetin
By: The MNDC Secrctary for the Pasiern Re 01

10,00 a,m, Group photograph

10,30 a,m, Coffeo Nreak

1.0 32.m, —  Presentation of Working Paper on Theme
By: Mr J. Ponrco-Biney, Chairman, Ad-Hoc Comasltice ou Extending Qua-
lifiedd Pharmaceotical ?’cnriwu i (e Rural Arcas

12,50 p.m. Lungh

200 pom. - gﬂpa:a'um o Theme

rotan ; Pressdent of Pharmusoutical socioly of Ghana

Panel Members
al  General Practice Phanmacist
b} Hospital Pharmacist
2]  Industraal Phormacist
e}  Academic

6.00 p.m. —  Cocktails

Saturday, Gih Sepiember, 1986

7.00 a,m, —  [HBreakinel
Flrst Busioess Session
Hon. CGorernl Socrotary's Report
lincliding Reports from Regional Branches and wings of the Sociaty)
Hon, Treasurer's Ropart

100061 &, 1, Coffes Break

10,30 a.m, = Discussion of Reporis

12,060 pm — Lunch
Sccond Busluess Session

240 pum — Open Forum

3H ‘pom, Group Meetings

430 pom Matters for Consideration of Annual Ceneral Meating

530 p.m. Election of Fellows

L3 pom, Drivinar

Sawday, Tth September, 1956
700 am. —  Breakiast
00 a,m —  Depirtuge,
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Achieyving Self-Sufficiency in Drug Production
in West African Sub-Region
Using Natural Products.

A synopsis of a contribution te Symposium at the Golden Jubilee
of the Pharmaceutical Society of Ghana on Nevember 29, 1985,

By Bona A. Obiorah

Boma Obicrah is Professor of Pharmaceutlcal Techoology and Dean, Faculiy of Pharmeacy, University af Benin, Nigeria,
He his served us 0 member of the Science Asociation of Nigeria Task Force on African Medichnn! Planis, He has also sor-
ved gf Adviser to WHO am small to mediom sine pharmaceutical plants in deveboplig comiries, For aver a decade muw, he
has been actively invelved in formolation reserrch wsing raw materials of Nigerkan origin,

I AM delightoe to be here 1o Acora
to partcipate in the activities mark-
ing the celebrution of the Golden
Jubsled of e Pharmaceulical Society
of Ghana, [ also wish to thank vou
for your invitation to muke an mput
wi this sympasim.

You have chosen for your thema:
"Pharmacy Practice in  Ghona-—
Problems, Progress and Potentiale™,
I believe this s nn apt theme for a
pocicty juat turied fifty. While we
must admit thot theee are very many
problems with the proctics of our
profession in the West Afmcan sub-
region, il will also be fair to accept
that some progress has been made
and that tle practice has a lotl of
p-e;rlcn:ﬂl:lls.

[ have chosen for my talk the issue
o utilizing materzl products in our

sub-region in the production of

pharmaceuticals. | will try to ille-
strate that our palueal peoducts have
p lot of potential for pharmaceutical
aroduction. With austerily swoeping
through our sub-region it is only
fagrical dhatl pharmaceutical  eoms
plnies opernting here must ten their
attention now, more than ever be-
fare, 1o the local production of drugs
rather than the importation aad
digtribuiicn of drugs. The preseni
trend of compounding whislly impor
ted raw materials into dosage forms
must Be disconrnged ns this appears
to be fraudulent avenues for siphon:
ing our hnrd-eamed loroign exchange
ot of our sub-region. Thess “assem-
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by bne” pharmaceptical manu-
facturers are unwitbingly contributing
lo the perpotual underdevelopment
of the industry by engaging in the
lusl sages of the manwlaciiring
prodeis. This can aptly be doseribed
ns doimg the Inat firal and the
firs things Dnst. T the tread continies
weg are sure (0 witness the demise of
many industries whosa production
lines are dependent on inmporied raw
matevials, It is also not difflcult to
imaging that no other secter of the
poomomy will be as hard hit &g the
pharmaceatical ndustries by the
impart restrictions that are sequel to
the sub-regions reduced foreign ex-
change eXrmings.

Potentials

The pharmacentiesl and other
contumer prodects bassd on che-
mical feedsioeks nre uswally imported
into our sub.riglon either as finished
products or procesisd secondary

materials for conversion into Mnished

goods in our indusiries. Theore is
very little local input m the raw
miterials used in our pharimaceutical
und allied industries. 1L is well kno
that less thon 20 to 23 per cent o
the materials used in our drug indus-
tries are oblnined from local resour-
cek. [t is doubtlul if this sitieation can
endure the realities of our present
econOmie predicament.

It ie wvery difficnlt to fgmre  oul

unequivocally 1the mtionale for esta-
blisking these Indusiries in the first
place il they were oaly supposcd to
serve Lhe interests of forcign business
comcernd. Tlus s rather Iniriguing
ginge n al least Ghana snd Nigeeia
we have both the basie raw mnterinls
and the personnel neelsd to convert
the crude substamces o processed
industrial feedstock. It is becouse of
the unlikoly possibility that wome of
us mity be nnaware of the dnormous
potential that exists in the use of
natural produsts in the dmg induwsiey
that I have chosem my topic of this
talk.

Phnrmaecutical dosage forms con-
sist essentially of two parts: the non-
baologically achive, apparently imeri
motely generally referred (o as the
exciplents, and the active ingredient
responslble for the pharmacological
activity which could be referred to
0z ke Pharmiacon,

It teerolor: ineans Uiat any senows
gfforl o the local produciion of
pharnacedticals mus sdentify local
wourcos of both the excipient and
the active substance. The substances
incorporated  in pharmaceutical
dosage forms as excipionls vary
necording lo the nature of the pre-
pamtion. In some cases, for example,
praparations for parenteral adminis-
tration the excipient componcat js
vary negligible and for ot oarl
consists of water or similar commpen
slvent. For the other dosape for-
mtlationg sch as tabbets, eapaules,
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ayrups, meclures, powders, acrosals
creams, lotions and sepposilories
the ¢xciplents constitute the bulk of
y the drug. They may be considered
the most appropriate vehiclo for the
transpartation of tha pharmacon 1o
thé site of action within a reasonable
time, | will like to use the tablel to
illustrate the passible local alterna-
tives available as excipients for the
pharmaceutial industry. The reason
for my choice is not becauswe 1 am
a pharmacentical 1eohnologist with
bs towards tabletting but rather
because the tablet farm is the sime
pleit dreg packoge to manufaciure,
traniport, handle and swallow and
in mosl circumstances the most suit-
able dosuge form for lang term
slorage.
_ The pharmacon or active principle
1= only a small propartiss of the
whole tablet, whose Lulk is compo-
sod of diluents and binders designed
to hold the tablet together and other
agents which are added to ensure
the efficient disinlegration of the
tablet in the rodntestinal tract,
In making a tablet, it s essential o
produce a compressible mixture with
high flow properties, hard enough
to withstand shock, rubbing together,
cte, and which will nevertheleas
rapidly disintegrate after being swal-
lowed. It is therefore obvious (rom
this cxplanation that pharmaceutical
excipients while passessing no phar-
macological activily as such, are
of immense pharmaceutical import-
ance in pharmaceutical manufaciur-
ing processes, | will now like to con-
gidler the poneipal excipients such as
diluents, bindfﬁ. I;:;ﬁienm-;. dis-
inlegranis on r colourin
and fAnvouring ﬂpliﬁli which mmcE
times incorparated in fablets fo
pehieve the desirable propertics.

The comman diluents inclwde d -
trose, lactose and ecllulose, Thess
three comp rnds are easily denved
from the degradation of most woody
plants either by controlled acid
treatment of of by microbizl
degradation, A more readily avail-
able source of dexirose and gludoss
is molasses ablained as by-product
of canesugar (saccharum oificmaliss)
refining. The chemistry involved is

ulte simple and uncomplicated and

feaction sequence ofly yields
ethanol and yeast broth as the two
major by-prodacts. For direct com-
pression tormulation further treat-
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ment of erude cellulose (hyparmol
to microcystalline cellulose may h't:l-
nedestary and this can be achieved
by a modification of the “merceri-
zation trandformation'  technigue.
Binders wsually added to the granu-
lating fluid in whletting include
acacin, ethyl cellulose, gelutin, glu-
cose, symps, starch mugilage, 3o+
dium alginate and sucrose syrups.
All these can be obtained by simple
procossing of local materials. Animal
bones, hides and skins are ready
sources ol gelalin for capsules, while
refining our clays and chalk will
provide us with enough pharmaceus
tigal absorbenls,

Starch remaing an imporiaol in-
gredient in mbler manufacturing,
and the avalability of suitnhle local
sourées of starch is of immense
phimmaceutical imporiance, The tra-
ditional dict in our sub-region is
mainly compased of starches and
carbohydmtes. The importance of
starch as excipient in the formula-
tion of compressad fablets cannot
ke called to question. The sabstance
i5 widely used in tablet formulation
as 4 binder disintegrant as well as
diluent in some cases. Two lactors
aro considered in the selection of
starch for tablctiing: the first fuctor
is the suitability of the starch to
well-defined pharmaceutical stand-
ands, and secondly, the relative cost
of the starch. While starch is widely
distributed In the plant kingdam,
there are relatively few planis from
which it is obtained commercially.

Starch sources

_In most eountrics, the pharmaceu-
tical companies wsually restrict their
choie to the most avarlable source,
In the Americas, maies or cofn darch
is the ohvious cholce and sometimes
supplemented with other cercal star-
ches from wheat and barley. The
Eumﬁmﬁ use both patatoe and maise
starches while Asian pharmaceutical
industrics wwe rioe starch. Fescarch
investigations have shown that
starches [from cassava (Manibol
utibisarea) and from banana of plan-
tain belonging to A’a]:.nl penus Musa
can alio a3 Jdisintegrunt
and binder. The only processing
problem -encountersd with banana
and plantain starches is the inconve-
nience of the darkening effects of

the palyphenols, Cotoyam tubers
(Zanthosoma sagitiforlium) contam
aboul 20 per cont of starch in loosely
packed granules within the cells.

atarch 15 rated from the other
waler—insoluble materials  which
acoonipany it in the wber by utili-
sing its high specific gravity. Geo-
graphically, cocoyam 15 'u-H‘;h' dis-
tributed in tropical regions where
they prow widely in the rain forest.
Cocoyam thrives well in elay soil
and 5 3 commoen root crop m the
whole of West Africa. Opwevwel
studied the suitability with acacla
starch as a binder ond disintegrant
and also il eompatibility with scacia
and potulo starch as binders, In
the study sulphadiazine was the drug
investignted. The resulis oblained
seem 1o indicate that cocoyam starch
might bo a better disintegrant/binder
than potato starch. The tablets pro-
d passed other pharmacopocia
tests like uniformity of weight, and
unofficsil tests such as hardness and
friability.

I most storags conditions fablets
preparcd with cassava pive somc-
what lower disintegration time than
those prepared with potate starch
Cassava plants grow abundantly in
our sub-region, Again, their tubors
contain a lot of starch ar d are alio
used as food, Unfortunately, casava
slarch las received liitle attention
s regards its uselulness as & taldets
ting excipient, Orc of the carliest
investigntions inlo the we of cassava
starch in tabletting was carried out
hy Mital and Ocran? here in Ghang,

These workers confirmed that
cossava starch gave lower disinte-
gration times than those of patatoe
starch ufder almost all corditions
of storage when used in the formula-
tion of lactose, sodium hydrogen
carbonate and calcium carbonate
tablets. In Nigerma, Naspun® as well
as Jaiyeoba ard Opakonle? investi-
gated the uie of cassava starch asa
birder in the formulation of com-
pressed tablets. The latter workers
reported among other things that
modified casava starch produced
tablets possessing excellent hardness,
friabality ard  weight uniformily
cassava starch has been  succes-
fully employed in the preparation of
chl e, sspann ard alwminiun
h;-.ﬂn:nﬂl-e tablets, Similar Investi-
gations into the use of siarches
derived lrom other of our staple
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foods such as yam, maize ard rice

£ the vicw thnt all these locally
avialable starches are promising can-
didates 55 disinteprants bindors in
wabletting. This lends greater weight
tor the atatemant that we shoald wso
what we have to produce what we
wanl, The temps of researchin
yam, matre ard rece starches is much
slpwer than for ooeoyam and cassiva
tvpes. The reason for this probably
lies in the Fuct that the starches from
the [atter two are much cheaper
mm those from the fiest group of

ree.

Gums Facts and Qils

Cums are employed in pharma-
coutical Tormulations as stabilizers,
suspending and emulsilvirg apents;
or specifically in lnbletting as bin-
dors, dizintegraris, They are also
uted as thickencrs, coaung agents,
film forming materials ard (o impart
smonth and spreading propanies 1o
products. For all these purpaoses
gums from the stém and bramches
of Acacin senegal of other related
African spacies of Acacia (family
leguminosac), or Albyzia  specics
should satisfy all our requirements
for plarmaceutical @ums,  Acacii
whi produces  the commercial
Yo arabie’ grows abundartly in the
northerr parts of West Afrnca ard
in some southern parts us well. It
is sad to note that processed pum
arabie for indusininl vse i~ Nigoria
are purchssed from Nosth African
producery tRrcuph Eurcpian maads
dlemen at very exhorbitart prices.
Obiorah® studicd the infleerce of
Albyzia Wi*in m on dissolu-
tion of sulphathiozele tablets in (lineg
different dissalution media (water,
artificial gastnc fusd, artificial intesti-
nal flmid), Tahlets covtaiming from 1
o § per cetl wiw each of ncacia, A,
fermginia gum and PVP inlragran-
ularly ware preparcd under stardar-
-:I.imf conditions, In eachk case, crush-
g strength  friabliny oisi tegration
ard, dissclution rates were determns
ined Whereas Mcredsifg amoutis of
acacia decreased in vitro rélease rate,
the converss was the case with PYP
and A, ferruginin gum. 1t bag been
showfl that there is nothirg like
i ivessal in viteo test Mokd fop diso.
lution studies, even for identical
golive substances. Disolution rates
mny bo found to vary much in waler,
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artificial gastric fluid ard arificial
intestiral fuid deperdirg on the
type of birder used, (Mher suitable
sourges of pharmaceutical guma in-
chede the palme ar d vielvet tamant d.
Another  commercial  source  of
high quality gum s pore culture
fermentation of carbohydrates with
Xarthomoras capeestrs which vields
a high molecular weight polysaccha-
ride with the desirable propertess.

Fats ard oils are also vory wse-
[ul pharmaceutical excipiorts, They
are ge-emfly used as oirmenrt ard
supprsitory  bases, Closely related
L the Fals ard oils are the waxes used
in Pharmacy as stifferirg substar ccs
ard polshire agenis in tablet coat-
ing. Cocga butter {or theobroma
obl;, the fat obtaired from the seeds
of Theobroma cecao, family sterer-
liacens) 18 the stur dard suppository
bass in Pharmacy ard potortial sup-
pository based are usually evalonted
nrad Aed based or thaor perform-
ance relative to cocoa butter, The
cocon plant i a populir ecoromic
plant in Nigeria ard is lorgely cx-
ported as the bears. Tt i only
recently that serious attempis have
boo mude to process cocou beans
on & larga scalo in that ¢country, The
poor producer price has lowered
the ircentive fo caltivate this crop,
Thiz i not peculiar to cocoa siFce
the total Nigerian production of ails
pred fats hoe dropped from 1,02 mil-
lioh tong m 1973 to an estimated
volume of 842,000 tons in 1983, This
deficiency 15 worsered by a nearly
teo-fodd Increase in the ¢olsump-
tecsre o @ils ar o Tats durirg the ame
periced.  The  pharmaccutical ard
cosmeslic ir dustries have been forced
tor rely on foreigr supplees for their
necds. It is for this reason that re-
search has been embarked wpon by
pur Pharmoacy Schools o wdenilfy
new sources of pharmaceutical oils
ard fals.

Shea butter, a ratural fat oblained
from the seeds of shea tree Butyros-

emum parkil (Family Sapotaceac)
s bees. showr L0 POBSeSS Proper-
thes expecied of a good oiriment
base /b, [l compared favourably with
odfbcial oirtmert ard cream bases
in experiments desigined to delermiie
theological peoperties such s
spreadability,  extrudability  and
solldification capaciiy. The resulis
indicate that shea butter ointipenis
relensed the medicnments ot o faster

rate Loan the officinl ointment bases.
The stability of shea butter agairs
auloxidation was found to be erhan-
Ee-:f by r?.u ulﬂiti?;ﬁ ;_:‘ hm.:rlm;]:IJ

ydroaytoluere | ,  propyl-
gallate (PG), rordihydroguniaretic
acid (WDMGAY ard botylated hvdeo-
xyarasole (BHANT.

The fat from “Ogboro™ krown
in commerce as Dika fat has heon
evdluaied 25 a ifablel lobricar 14,
The fat 12 obladred lrom the ket els
of Irvingin gabonersis var, cxeclsla
by saxhlet extraction of the decor-
tictzed ar o pulverized seeds with o
non-polir solvert such as hexare,
petroleum spieit or berzere. The
fally scid composition has heen
fourd to be: myristic 441. palmitic
52, laaree 46,6, deooic 2.0, oleic
1.9, lingleic 0.2 mol 529,

It produced better disu legration
ard dissolution profiles than mapne-
siumy sbemrate at ull the corceriri-
tions tested A 42 blerd of dika fat
with palm kerral il gave bouer
drug release than cocon butter o
buller or wilepsol HI1S5/10,

The sical riics of diko
Tan huvfti-uyun ufi?ﬁtudlud altd the
logical rest step would be it cons-
metcial production. It is ur fortur ate
that “*Opboro®™ ard s close relative
“ugiri'® nre Pot cultivated as cash
cropa in ouf suberegion of d ousers
still rely on wild 5;';: Is for supplics.

The wax has % fourd usefol
in the matufaciure of cardles ard
ihis has increased the domatd Tor
hoth varieties of Trvingia, 1 have up
till Frow boem fnlking about the rodn-
active exeipierts wsed m inblehng.
Of course, a drug withoul an active
substirce would rof be wseful
medicine a3 a therapeutic ager 1, At
basst, such formulations could serve
as placebns, Most of the pharma-
ceutical manufacturers in odir sub-
teglon depend entirely on imported
pharmacon for thoir production,
This siteation they blame on the
lack of appréeprate local séures of
sech co %, [r MNicerig row,
we are tobd that the only hitch io the
availability of phirmaceutical active
irgredicins is Lhe pai petro-
chamical ir dwsiry, While, osie would
not dery the importarce of petio-
chemical feeditock In the pharmn-
centioal industey, it must be emphi-
pized that nclive medigiral comes
pounds are not derived orly from
petrochomicals, ard some of the
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drug exporting countries are rot
even cadowed with petroleum re-
LOUTEEE,

It would hove boen more tolerable
10 import chemicals for the sy thesis
sf drugt rather than impoart the
ﬂl'-ﬁ?lfsfﬂﬂdutti, Synthesizing the
drugs heee will also help in stip-
Inting the growth of the local phar-
maceutical manufacture of drugs.
With such abundant reserves of
chemical rw materials ard highly
raied chemists, our sub.region should
be able to cstablish bulk synthesis
plants at vanous stratenie locations.
i difficult 10 comprebend how the
propased  petrochemical  industry
complex will miraculously transform
the chemical industry overnight. The
very crucial point s that there is
preseatly no demard for the primary
products of the proposed petro-
chemical comp'ex since the products
would require furlther procewin
befure they can be uwsed as I
stock for pharmaceutical and allicd
indusirics.

From a purely theorctial view
point, rearly all the nroducts asso-
ciated with peiroleum can be obtaine
ed from coal. Ore wonders why
there has not been any attempt 1o
oxploit our coal resourees for chemi-
cal feedstock, Coul ard plunt pros
ducts constitute very viable sources
of raw materials for the ?hnrm:ﬂl-
tical industry, Hm:-inlrly or the pre-
paration of medicinally active sube
sLanees.

I would now like to summanae
some of the resulis of the investign-
tiens by our scenilisis on ir.digenous
medicinal  plants, This will be
a od rom two paramscters: the
official plant products available in
owr suberegion but are presently
unported, and the indigerous drugs
that are passible alternatives 1o ne-
cogrized medicinal agents or with
rew pharmacelogical activity.

On the first group of medicinal
plants we have such drugs like
Rauwollia, Datura, Cassia, Cymbo-
pagon, Catharanthus ard Strophans
thus which are official in  most
compandia. A detailed investigation
of the African Rauwollia spaciesfl),
has established that Rauwaelfia vomi-
toria is & better source of reserpine
(the nelive amtihyperiensive agent
in Brinerdin and other proprictary
products) than the Asialic species.

The United Nations Irdusirial
Development  Organiention  (UNI-

DO has prodeced a hst of over
sixty imporiant plant drags suitable
for wction by developing coun-
tries/12, Although, rearly all the
plunts i the UNIDO lst grow
widely in West Africa, I am not
aware that a proper silempt has been
made to cullivate these plarts for
pharmnceutical raw matesinls,
From the UNIDO list certain
plants qualily for spacial mention
because of the ‘ﬁm”"t case of
cultivation or collection frome the
wild ard the availability of detailed
resenrch data on them, These ic-
clude p slisma  vengrosum,
Costus  afer, Theobroma cacao,
Solarum  specict, Cussia  nlata,
Voacarga, Stropharthus, Datura
glorosa, Prunus afrka, The Interna-
tional Trade Centre UNCTAD/
GATT i a series of publications
has documenited the profikes of some
of these plants, icluding the export
market, tor them ar«l |§¢ probable
markel trends for the future 13/, Ttis
unhkely that any prodecer of these
ﬂll;jumhunicali will lack market for
m.

Local pharmacons

Investigations of our medicinal
plants seom Lo indicate strongly that
formulation of these traditionnl re-
medies into dosage forms would
drastically redwoe our dependenceo
on imported drugs for our health
care delivery, Wo do have local
drugs for the treatment of molarin
sickle cell araemia, ard also for the
management of hepatitis, We now
have plant products with proven
antimicrobial, ar ticonvulsive, anti-
malanal, antthypericnsive, antadia-
betic properties ete, It is noteworthy
that two. of the few potent drugs
used for the treatment of cancer,
Vinblastine ard Maytersine  are
obtained from tropecal  African
plants, Sofowora’s team at Ife Uris
versity have suoeessfully evaluated
the antisickling pro pertics of Fagara
zarnthoxyloides, the prpulir Yoruba
chewing stick/14, Dwuma-Badu wor-
king in Kumasi ard later in
studied the artimalarial activity of
Cryptolepis sanquinolents, a plant
usedl in various parks of West Africy
for the treatment of malaria/I5, A
cussory ssarch of the chemical,
hiodogical  ard  pharmaceutical
abstracts will furnish the details of
other outstarding contributiors by
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several workers in our sub-region,
A team led by Dr Iwu at the Una.
versaly of Nigenn has in the last few
yerrs boen investigntin g some medi-
cinal plarts for pharmacologically
active compourds, Their study s
bifocal in nature: the iritial objective
i o gdentify and catalogue the
phytotherapeutic means of ir dipe-
nous health care of the Ighs people
n - Nigeria ard subsequertly to
eanmice the collection for rew
therapeutic agents that could have a
place in modern medicing 16,
Several compounds were fsolated
from selected medicinal IP“'““ and
subpcted to a variety of biological
tests, which irclude antiliepatotoxie,
eylotoxic, antimicrobial, artimala.
rul bicassays designed to select only
those compounds which exhibit re-
markable biological activity, A
compound kolaviron was abinired
from Garcinia kola seeds, The active
cotslitueris of kolaviron would be
casily accepled as 4 pharmaceutical
. because of its close relatior-
ip with two commercial preducts
m..:drfnr the¢ matagemert of liver
toxicity, namely slybin { Legalon)
ard eyanidarol (Catergen). The three
compour ds are believed to exert spe-
cific protective action on liver mem-
III:.I-rmr-n: and thereby prevent liver

AMLEE,

The drugs used for the treatment
af q@r;ru i Weitern  orthodosx
medicing are limited usunlly to thoss
substarces which set withia the
rarrow  weslern  understanding of
the discase. Chloroquine ard other
synthetie artimalarials are capable
of climinaling serum parasitemia
but they have Tinde effect on the
other characteristics of this discae,
A four-poirt artimalarial evaluation
of various herbal remedics rovealod
that somme of our traditional medicine
may prove useful as modern anti-
alark agenls,

The first method of evaluation
wis to examine the ability of the
plart extract 1o inte the pre-
irfection itcubation of Plasmodium
berghel drawn j‘ml:-. _?_I.::.-H_-.- irfecied
laboratory arimals, drugs were
also (ested for their ability to peres
rate methemoglobin stahilize
glutathione (GSH) in vitro, The
differences in the time between clini-
cal malnrin attncks or relapses were
also determired both for the test

plant products und the allopathic
reference drugs,

al



From the results it was clear that
some herbal remedies are compa-
rable to chloroquine ard its analogs.
The large number of plants available
in this review § ts that @ greal
deal of information of local pharnsa-
coutical agents will be available over
tmss, as many of lhese planis have
nover been previcwsly investigated,
uneaplored or growly under-caploit-
ad. Some of the plant products
are uvailable in forms ready for
clinical application, others are in
various stages of development, and
the rest are enly of phytochemical
intenest,

‘The wse of madicinal plants in the
prepiration of pharmaceutical dos-
age forms should not be confused
with a subscniption to the praciice
of folk medicine. There is hardly
any difference botween a plant based
drug and a syathetic eguivaleny if
both of them are presenled in an
acceplablo mannee, It s interesting
W observe that our pharmucists
import huge quantitics of cough
syrups and laxatives when rearly all
tillt.'.' ingredients for their manufacture
could be oblained from local sources,

Corclusion

In conclusian, I wich to stafe that
it is not my intention to present on
over optimistic and rather simpli-
stic picture of the raw material
;:ilutlinﬂ; for the ph:mrnﬁulkﬂll ir-

ustry. I am aware of the enpphin

and often frustrating cc-ndin‘gfl nf‘
the industrial scene caused by near
absence of basic technolopical sup-
port, public utilities and a nwost
confused ard primitive bureaucracy.
Even in the sclentific procesing of
thess plants, jt is obvious thae
numerots witested diMiculties have
o be overcome befote these com-
pounds are accepled as FIELTE
tical agents, OF more fundamental
importance is the absenee of ary
data on the commercial vinbility of
the scale up processing of Iiﬂa
plants on a mogniture that would
ba atractive to the indusirics.

The only solution to the raw
material problem in the pharmaceu-
Ueal & dustry is a radieal shilt from
tertiary manufacturing to primary
antd secondary sectors of the business,
The governments in our sub-region
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should recognise this fundnmental
orror i the development of our
pharmaceutical i dustries and use
Ml available means to redireet the
anplanned and chaotic growth of
parasitic colonial ouiposts some-
times mustaken for indusires,

Perhaps, the misiake is so furde-
rentnl ard far-reaching that we may
have lo re-examing our whele concept
of education, science ard techno-
logwal development. It seems 1o nie
that somewhere along the line we
got confused by a system we pretend
to uitderstard —fo many concepis
that were merely symbolic have
beon made representative and a
vulgar distortion of the original
coneeplion,

The whele industris]l owtfit has
boen based, ay it were, ¢ a ve
poor fourdation ard would sin
deaper in this quicksand by its own
weight. The issue is not that we do
not have the needed raw materials
but rither that we were tricked into
building the wrong factories first,
and 1 Bt some poople sonwwhere
arg having o most hilarous tine
At Our expense,

Finally, lndies ard gentlensen, |
want to thank you for your attention.

Aeknowledyenient

& wish to acknowledpe the we of
domle redearch publicalions of Dr Af.
fwu af University of Niperia, Naukka,
in the preparation of this leciure.
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PLANT MEDICI

NE:

A CHALLENGE TO THE PHARMACIST
AND THE PHYSICIAN

by L. L. CRABRE, B. Pharmr., MPSG., M.I. Pharm, M.

SUMMARY:

A hint on the historical relation-
ship between the Pharmacist a3 o the
an. The contribution of Gha-
naian Pharmacists a1d Physiciars
in the develepment of drugs from
plant material for the colonial
masters is a pointer that the African

export can alio produce at least
lant medicing from local medicinal
bi, Instances hove been cited as
corsolation for the long silenco in
thisarca to wipe out any doubt of
the capability of the local expert,
The challenge cannot be addressed to
effectively if the corriculae of the
Facultics of Pharmacy ard medicing
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are not modified to expose the
students to plant medicing,

.lFLAHI' MEMCINE:

THIS challenge will first be addres-
sed by reference 1o historweal facts,
Before 1450, the professional activi-
lies of the Physician ard the Phar-
macist wene embadied i the same
rsoft called the 'Medicing-man®
ar short, "The nmml ':}' l}l‘:.ll'u
expert agency not only for filling
mﬁrm prescriptions but also, from
& pharmaceutical point of view, lor
checking them, found a classical
expression in the Apothecary (or
ilie Pharmacist of foday) as ean
as m 1450, Jh Fhurmlnmh;
£l ol only o s semend |
:ﬁmhﬂ,ﬂ of the Fhﬂugn but alwo
to detect mistnkes in the preseriplion
which might be dangerous. It was
this idea which, in hiz successful
fight against the dispensing of drugs
'blz;Ph;.r-ric-inm 1-1.-i|1'n|Fl:L|= the framo of
the English Sickness Insuranee Act
1911, Sir Willinm Glyn-Jones oxpress
sed by stating that it does not seem
rtune to have the Jispensirg of
possibly harmful drugs and signing
of the death Certificate doue by the
SAme person™,

{a) An exnmple which gives cre-
dence o this division of labour can
be found in the notorious involves
ment of the Tsracli Physicinn-ar as-
thetic in the recent at ted kad-
nupping of Dr Dikko from Britain,
D Dikko was an ex-Minislor in the
ougsted  Shagani  Govermment in
Nigena, The ration of Pharmacy
feom Medicine hag given the physi-
cian ample time o devote 1o the
diagnosis of discases ard treatment
of patients while the pharmagist can
now concentrate his cffort ard ume
on drug produection, slorage amd
distnbuion, Research into drogs
have however continued 1o ¥
the attention of the pharmacist, the
physician, the hlochemist, the medi-
clal aboratory technelogist elc.

The Apothecary ¢ra added educa-
tion, some form of organitation and
ethics to what used o be the
un-m%anmd medicing=man or the
herba n?rir-d.. Sinca the separation,
a lot of progress ard advae cement
have been minde in these professions
ps could ke sean in the modérn
medical w d pharmaceutical serviees,
The developing countries have had
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the benefits of this separation thrust
to them during the era of colonizs
tion and the time of their educational
iblernclion wilh the Coloninl mas-
ters. In thar socko-ecoNomic &itui-
ton, the Colanal masters have been
able 1o improve upon some medwal
herbs amd plant matemals ard cry-
stallized thar findirgs into tablets

and wiechons some of which we
are priviledged to B¢ using in the
developing countmes, It must be

ed that in the pursuit of edu-
cationt & lol of our profeisors and
scientists have contributed in no
small measure towards the develop-
meht of these drugs for the Colonial
masiers bul most of these drugs,
untfortunately, are sent back to us
at prices which take much of our
scarce foreign cxchahpe resources,
Examples of some of these
are Ephednive, Adrenaline, Digoxin,
Bellzgdona, Ergot Alkaloids and
Reserpire. What should be remem-
bored is that varicties of the same
meedicinal herbs in the Colonial
Countries could be found growing
in Ghana,

Censolation

This is the domain of the plant
taxonomist or the Foresiry r
who is of value in the identification
and elpsaification of iha plants,

Mo doubl many of the lecal herbs
and their oredicval claims have been
listed ard few have even boer ives-
tgated in the Facully of Fharmacy,
L), 5 T, Centre of for Schontific
Rescarch into plant madicing, Akros
por g=Akwapim, and other Rescarch
Institutions in the country, As yet
no serious offorts have been pul
inte this list with the view to
makirg some available for use in
our hospitals, Here the Pharmacisl
and the Phytician must share the
blame for this important economic
neplect,

A consolation should however be
tnken rom the current work being
urdertaken on the drug o ne
by the Faculty of Phazmacy, U.5.T.,

wmasi, in eollaboration with the
College of Medicine, University ol
Lagos and the West African Phar-
maceulical Federation, Cryplalepine
is oblained from the local plant
called Cryplolepis Sanguifakenin,

This drug is being investigated

on all fronts and so it is likely to
take samé time before a marketablo
_pmdunhmhumm_ - _:i:mr'hﬁh n*-::“;:I use
in our pital,
and alkaloid digtribution irﬁ‘ﬁi pm
have been studied by Dr K. Eurﬁ_:;.
Head of IhuFDrpa.rtmmlmf r=
macagnosy, Faculty of TEACY,
UST, Kuman, [Isolation and
chiaractérsation of ithe alkaloids
kave been carmed out by Professor
. Dlumz-Badu, Head of the
rippent  of  Pharmaceutical
Chemistry, UST., Kumati, Some
synthetic sspects of the Chemistry
of the drug have been studied by
Mr 5. Y. Ablordeppey, a Ghanaian
legluter in the Department of Phar-
maceutical Che and Pharma-
cognosy, College of Medicine
University of Lagos. Clinical use of
the drug is being carried oul by Dr
G. L. Boye, Senior Locturer, Tt
ment  of  Pharmocology, G
Medical School ard Actir g Dircctlor
of the Centre for Scientifie Rewarch
inte Plant  Medicine. Important
pharmacological findings have been
made by Professor 5. 0. A, Dam-
wand Dr B. K. Noamesi, a
hanaan Senior Lecturer of the
Department of Pharmacology, Col-
lege of Medicing, University of
Lagos, Toxicity studics have been
done e R. Anst-Asamoah,
Head of the Department of Phar-
macolegy, Faculty of Pharmacy,
US.T. persoralities and :m;'
works have been enumeraled (o
show that we have the expert man-
power. What then has beer holding
us back all these vears?

If the practising pharmacist and
physician can initlate or create a
plant medicing they could be ausur-
ed of the asjuance of many more
of these specinlists,

It will be of interest to note that
the drugs derived directly from herbs
or plants constitute aboul filty per

cent of all the and diagnoatie
materials uwsed in  conventional
midicaire, D can alio be

pro-
duced (1) by chemical synthesis, (2)
from and animals, (3) from
fungi ard bacterin (4) from gases
and by irradintion ard heat troat-
ment and () from mineral ucls,

If for one reason or the other
the medicinal herb cannot be pro-
pagated on a large seale the aclive
principle it synthesised by other
means to produce the needed drug.

23



lSTRIBUTION

OF THE

JOURNAL

Members are kindly
| requested to furnish
| the Secretariat with
| their current Postal
Address to help in the

| effective distribution
of H—.e JOURNAL

e e e ——




"- Er——— e # - = ——

' anythmg to prmt" I

name it.

receipt books, invoice books, |

waybills, posters, magazines,
jotters, payroll sheets, letter-
heads, funeral programmes,

- =

scribbling pads, exercise books,

reading books, handbills,
eftc., etc.,
come lo:

nsamankow press

we are situated near darkuman
police station accra;

or wrile lo:

nsamankow press
P. O. Box 5018,

Accra — North.




It implies therefore that ir the
medicinal horh  resources of our
land can be exploited to tha full,
within our technological limits, some
forcigt  exchange spemt om  the
impoariation of could be saved
and this gan could be re-directed
Lo 1 1t the drugs whose producs
tion wvolves advanced technology,

MNow thero is the need (o get the
pharmaglst and the physician invol-
ved and encournged in the develop-
meat, monulfacture urd application
of plant medicine. This is more s
M s> far ag there is no substitute
for the pharmncist and the physician,

History

History bas shown that their
lanctions were embodicd in the sume
person who evolved from the medi.
cmeman and the herbalist. For this
involvement {0 take root firmly, the
cducational strdcture of the Faculty
of Pharmacy and (he Medical Schood
must be réviewed to refléct & pructi-
cul conphasis on plant medicine and
the ecoomic reasons for teaching
gich a subject

Tha Faculty of Pharmacy could
for instance intensify ard diversily
the present practical Riochemistry
Subject beirg taught in the first year
to have dirgct relevance o whot
really happens in the hospital Tabo -
ratory,

The gradunte pharmacist needs
the hospital laboratory sechnology
bose in order (0 be ablo to initiate
time research progrimme bito plant
medicine on his own while wo
in the hospital, IF the plant medis
clng is introduced as sugzesied the
young graduale pharmacist and
the phyysicinn could have bean ex-
Eﬂm:l af an earfier stage and would

vo nccepled it application in
modemn madical and E;rmacnul.iu:nl
practice, They will than e it and
contribule willingly to recearch into
plant medicine,

Tha new subject shouwld also cover
guidelires in Research ivlo plang
medicing a0 that the youtlg pharma-
aist mitd the voung physician would
foel confident in guing into plant
melicing alangside their normal or
afflcinl Hanlth Cara delivery sorvica,
There could be set up a National

16'- = s o

Plunt Medicine Rescarch Fund o
which nll Pharmacies, Drug Manu-
fmcturing Houscs, Clinics, Hospitals
and Muatortity Homes, both private
and government owned, will ba
required to contribufe at lenst a
fixed minimum amount annually,
Thase who alrendy have their awn
viable plant enedicing Research Out-
fils could b exempted from this
ahligation,

A Board for the Development
and spplication of plant medicine
could alee b st wp b administer
the proposed Fund, to collate devi-
lopmentnl materiol in plunt medicing,
et up minimum specifications and
standards register such plant medi-
cinen that fll within (he set star dards
and authorise the wie of the noceptod
ofigs 1n our hospitals, Some Phar-
mnceuticil Refearch Laboratories,
Clinics and Biochem:cal Laborto-
ries gould be singled our to handle
specilic roquests lor attalysis and other
studies into plant medicine, Where
the one who makes the laboratory
request does not have the financs
b pay for the analysis of the
potetitial plant medicing the pro
sed Fund could po to his aid. GILH -
0,C. Pharmacenticals should neces-

sarily ecstablish a research and
Devglopment  Unil  ite  plant
medicing,

Where drugs are conceriod, Lher:
15 no doubt that locally monufaciur
ed plant medicine will be cheay
but in order (o guarantee o sub
atained pood health Tor the people,
the pharmacist and the physiciar
must get involved in the E.‘umn:h
dcvﬁllnpml:m manufcture and the
application of good quality plan
midicine, Mo headway in develop
ment ard progress will be mada i
this responsibility is feft in the hands
of the herbalist

The nm of the herbalist is 1o do
the came old ard an-orpanised thing
in the small corner as was harded
down fo him by his grard parents
So long as the progressive develop
mel &l plant medicirte s retnnded
in wvarious wnys, the horbalist i
hoppy becanse ho stards to gdr
thereby, In any ovent modern plan)
medicine will prevail in view o
technological dovelopmant,
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Krka Pharmaceuticals

Novo mesto, C. herojev 45
Telephone s (068) 22441
Cahle: Krko

Tele. KREA YU

Krka js one of the leading Yugoslos pharmacey- S
tieal companies employing 3850 workers, Tta FANEN  m—
of activities includes pharmacentionl and ehominal _____ [oeot
raw  materinly, pharmaconticals, velorinary  awd ¥
aosmntic products, medieal horbs, heslth rosoris
and tourism, 04 well as glass fibres for heat and

soemd fnsalstion,

Krks produces about 146 differenc products for
heman and over 30 for Yoterinury wse, The pro-
duction is partly based om Krka's technology and
partly on technalogieal co-operation with diif=reng
foroign companiss.

o (B, i .,:::
Krka produces drugs for the following indications. s Mg T B *Er Y
infactioua dl'l!ﬂﬂ‘-:ﬂtlr&imﬂumll: and long dise- [ Selial = ; , \\\\\\\- A

Sot, pastrowntestinal disnrders, nrinary teact dis. a ™
eispe, disordirs of the locomotor spparstus, pay-
shintrie dissases and oamcer, Krka s the only pro-
dueer for radialagical diagnostios,

The preduction range insludes alio dictetlc pro=
duets, nntural gtimulants, vitamls beverages, pro-
ducts for disbeties, fruit and vitamin swests and
& weries of other produets like inseevioidos, thermo-
metery for differont purpases, solurians for cleansing
and storage of contact lenses, ste,

Erka's roscarch i fooused on develspment and
improvement of production technslogica for extrmes
tion of antibiotics, envymes snd vitaming as well
aa mew biosynthetio tochnologios and pracedures,

Krka war granved FDA registration for bacliracine
Zn and sxytetracyeline.

Kria exporis to all contiment, maloly antibiotiss,
variows pharmagputicals and medicinal kerb pre-
ducts. The velie of exports in 1993 amounted
to 555 million

Erka hos o joint venturs, DAWA Pharmuzeutioals,
ja Nairobi, Kenya,

THE GHAMA PHARMACTUTICAL JOURMAL, SEFT. |Wu




RO L L R A ey

DANAFCO IN THE
‘ ' SERVICE
M EDICINE
For all your pharmaceutical
needs please contact:
DANAFCO LIMITED,

5 Dadeban Road,
North Industrial Area,

P.O. Box 5260,
Accra. Tel: 28221

Branches: KUMASI. TAKORADI,

I KOFORIDUA, HOHOE

DANAFCO The Leading Name in Medicine

Frinied by Miamankow Prest, Avera-Nornih.




