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ne status c¢f the dharmacevtical industrv in the Zeveloving

It ie well recoxnized that one ¢f the malicr comuponents of healih

care is the sudrlv of drugs both for preventive and curative ourvoses.
However, in menv develoving countries, esvecially in Africa, the

pharmaceutical droducts ere either not available in ave

1

onrigte
guantities or gquality cr their costs ere unduly nigh and bevond i

reach o0f most of the veonle. The netiona’l exnenditure cn health care
in the developing countries in general is very limited. Tor examrle,
in Ethiopia it revresented 0.8 vercent cf ZYP in 1978 while +he
corresronding figure for the Federal Reruilic 3¢ Germany wes 8 nercent.
Consecu 'ntly the per capita drug consumrticn in Zthiopia in the same
year wvas US$0.8 compared to USS$S2 in the Feaeral Rerublic of Seraany.
Apar® from this, the expenditure on pharmaceuticals in zmanv develoving
countries accounts for almeost 281°7 of the exnenditure cn healih care

wvhile it amounts to around 15 vnercent in the de _-loved s~ountries,

Africa

0

orns%itutes one of the impr—tant regions of the world. The

region as such has the lowest consumption of drugs, 2s can be seen from

above, the highest mortality rate and the lovest level of vharmaceutical
industry, althoucsh Arab Africa is relativelv more develcped tri the

7

other developing countries, (Please see Annex 1).

How long can veu derend con donations?

Seversl developing rountries in Africa have been dev.ading on the
good will of In~ustrialized countries and dcnations of vharmaceuticals
for preventive es well as curative » .rooses. While such donations did

¢ some extent, thev are inadesuate to rermedy the situation with

Y

t
regard Lo the esvailatili<y of vharvaceuticals. Turther, most of the
tioloricals heinz mroduced in the develcnei ccuntries are orimerilv %o
sustaln thelir immunization nrogrammes. Wnen once the need for certain
tvues of immunization no lsonger exists in the develored countries, thev

may stor nrcducing the concerned vaccines and sera, Turther, 4ae ¢

o

incressed nressure on the national buicets on acccurt ¢f increase in

national exnendi<ture, the develoned countries mav no longer Le z2hle to




continue such donaticns. In such & situation, the develoviang couniries

which have been dererding on donations over the vears ©ind 4hemselves in

m

precerious situation, where they would be unatle to sustain even their
limited Immunization vprogrammes. Thus, continued devendercy con good-

will and donetions is not a lasting solution of the problem.

E:
3
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the solution?

It is for the developing countries o. Africa to rise 4o the occizion
and find a lasting solution. In this connmection, it mav be vertinent to
recall as to how developed countries faced the energy crisis. Many of these
countries which have virtually no oil resources of their own had encrmous
trade deficits due to the csteep escalation in the cost of oil imports.

They solived the problem through measures such as eronomisirng the oil
consumntion, rehabilitating the use of coa) and finding substitutes ‘or
01il. It will be aporeciated that they solved the problem rrimarily on
sccount of their initiative and readjustment. Similarly the develoving
Africarn countries themselves have to solve the problem regarding the

availarility of phermaceuticals.

Without such a lasting solution, the slogan "Ee.lth for evervone
by the wvear 2000" stavs me—~ely as an emotionsl one, To translate this
into action, the necessary links have to be forged. The establishmen%
of local vroduction of pharmaceuticals will ve the obvious sted Lo

take in order to remedy the situation.

Industrial Policies

No matter whether it is a laboratory, medium scale unit c¢r an
industrial scale production -~ the industrial oolicies will have o be
built ianto the producticn unit st everv staze and these include
industrial Jesign, ensrgzy aspects, adaptation of technology, etc.
Flexibility haz %o be built imto the desizn to accommodate changes in
the vattern of produc*inn as mey become necesary from time to %ime.
While tlanning, 1t is necessarv %0 make provicion for futare expansion.
T+ has 28150 to be ensured that the technology useé is not only suitable

t0 the environment but is adequate to render the overati-ns viatle.
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The requirements of enerzy no doubt nssume greatl importance.
In many develoving countries, the pover supply is often interrupted
and this can cause heavy losses to production, particularly in the
case of sterile products. To avoid this situation, it would be
necessarv +o provide a stand-by generator., Similarly, the availability
of vater both in respect of quantity and quality has to be ensured.
Special attention has to be paid to the design of ventilation, especially
for the uvnits engaged in the manufacture of sterile products. Good
pharmaceutical manufacturing oractices (GMP) will have to be built into
the local production. Anocther important asvect is the availability of
skilled personnel, wvhich is a common problem to many of the countri s
in Africa. It would, therefore, be necessary to plan mannover and
technical skill develomment alongside the establisiment of locair industry.
It may be necessary to select 2 group of products for local production
in order to render the overations sconomically viable., Thus the
pharmaceutical industry has to be planned like any other industry, of

course with additional safeguards ss descriied above.

Apart fram above, there are cther factors whirh have to be kept
in mind while establishing local vroduvction. For axample, the production
of pharmaceuticals has to be considered from the humanitarian angle and
not merely as a commercial priposition. While considering the cost cf
production of the end vroduct, it has tc be recognized that this would
depend amongst others onthe factors influencing the cost of inputs, many
of which may be outside the control of the cnuntry concerned. The aspect
of infrastricture is equally importent. Whereas in Asie and Latin Anerica,
many transnational corporations have established their subsidiaries, there
are very fev such subsidiaries ir Africa. In other words, outrside
investment is not forthcominz in this regzion. One of the reasons fo:
this is the absence of adzquate infrastructure and skilled personnel for

the establishment of the vharmaceutical industry.

Wherever proper attention was not paid to the above fectors, the
industry s ffered a severs set back. The ootimum utilization of 1w
materials, manvower and energy and taking into account the envirormental
aspe:ts contribute to the success of the industry. In the past there
have been cases in Africa in which scant attention was oaid tc some of
the above factors and the industrvy 4id uot make nrogress heyond the

simnle “ormulution and packaging %ased on imported rav materiel:z.




|
aN
|

Overemvphasizing the obvious things

I+t is quite obvious that gquality control is a 'must' in the
pharmaceutical industry end this has to be built into the productior
anit right from the rawv material stage through to the fipished produst.
Hovever, this aspect is often over emphasized to an extent that the
develoring countries in several :ases are scared to take up local
production. It will be appreci-~ted that there is ao need to overd:
this in such a nanner. Furtker quality control must be enforced in
the case of imported pnarmaceuticals with the same rigidity as in the
case of local production. In practice, however, local oroduction alone
is singled out for *his purvose and rarely any ccntrol is exercised on
imported pharmaceuticals. This im its turn works to the detriment of
local industry. In view of this, it is necessary to enforce guality
control measures in the case of imported pharmaceuticals and extend it

to local production.

What are the priorities?

The asvect of estabdb.isbing loca’ production of pharmac.euticels
has to te *eckled in = systemstic manner on the basis of certain

rriorities.

/i) Vaccine and sera. ‘Prevention is better tha= cure', So the

immunization progreamme has considerable significance fcr Africa. With
relatively less investment, fac_..iities can be establisned for the
oroduction of vaceine and sera required for sustaining the immuniza-
tion programmes cn a rontinuous basis. In this connection, the moduler
tyne of construction can be immiemented in e relatively shorter period
than the traditional method (6 months vs. 3f months) in the absence of
building materials such as cement and steel. n the case of modular

project, the guarantee can be given on a turnkev basis.

{ii) Utilization of medicinal plants based on modern technology.

The extraction of drugs from medicinal plants constitutes a highly
promising “ield for a 1ewly establiched pharmaceutical industry. Many
develoning countrie< in Africa possess a variety ¢ flora long recognized

as having medicinal oroperties, folk medicine havineg largely been based

—




on the znown «2fscts of cer%ain nlants, of which more thaz 30 are
named In the list of essential drurs selacted bv WEC. Through intensive
cultivazion or collection in their wild stat: mediczizal plants constitute

an important and relatively cheat source of materials for tle pharmeceutical

industry.

Pharmaceuticals can be prcduced from medicinal plants either iz
existing processing and manufacturing units or in multipvroose plants
nevwly sstatlished %o extract active ingredients ‘rom locel flora. The
develoving countries thus instead of exdvorting medicinal nlants could
process them for domestic use or for export at greatly enhanced vel-es.

(iii) Production of pharmaceuticals and druzs. Jased 2n the

availability of infrastricture, rev aaterials, technical skiils, markets
and the industrial criteria, the develoving countries zan he broadly

grouped into three categories as indicated below:

I. The first zrouvp drimarily comprises the Least Develoved Countries
where thare is no paarmaceuticel izdustry or vhere ‘here exists such an

indust=y it is iz an elementarvy form and such countries are:

Senir
Rotswara
Surundi

Cepe Verde
Central Africen Rernudlic
Chad

Comores
Gembia
Guinea-~Bisav
Lesotho
Malawi

Mali
Mozembicue
Niger
Rwanda
Somalie
Sudan

iganda

Uoper Jolta
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In the above countries a beginning can he made with the simple formula-
tion aud vackaging of pharmaceuticals in dosage form vwhere such an industry
does not exist. These countries can alsc take up the extraction of medicinal

plants for export.

As a first stap in the develoment of a national drug industry, it is
necesse>y for every country to prepare a list of drugs which are essential
to the well-being of tke majority of its population. The essential drug
list drawn up by WHO can be taken as a basis for the prevaration of such
lists for each country. Tnis list also will be useful for taking up the
production of pharmaceuticels in dosage form. Hovever this list should

be reviewed taking into account the industrisl policies mentioned above.

(xY T™e second group consisis of countries where there exists some

elementary Sorm of a vharmaceuticel industry a: . these include:

Cameroon

Ethiopia

Ghansa

Suinea

Nigeria

Morocco

Senegzal

United Revutlic of Tanzania

Zambia

The existinz formulation industry such as tabietiing can be exvanded.
New industrial units can also be planned to take uo the production of

intravenous fluids and injectables-

Before tsxing up the expansion of the existineg “ormulation industrv
a.d entering into more sovhisticated operations such as the production of
intravenous fluids and infectables, it is amasin necessarv to consider the

industrial volicies described above.

2) The third group comvrises countries where there is an adequate




base ‘or the pharmaceutical industrv and some drogress hes been made in
+he backward integration into the manufacture of active inzredients and

+hese in-lude:

Algeria
Egyot

Ivory Coast
Kenysa

Zimbabwe

Having a well-established pharmaceutical formulation industry, skilled
personnel and the market, it is aporooriate that the countries ia this zroup
should take up the backward integration of the production into the manu-
fasture of bulk druzs or active ingredients based on chemical intermediates
or rawv materials. Fcr this ourpvose UNIDO identified@ 2€ esseatial drugs out
of the model list of essential drugs arawn up by WHU and this list hes been
approved by WHO. The selection of these drugs 1ic also in line with the
eriteria laid down by the UNIDC Panel of Industrial Experts for +the Produc-
tion of Drugs in Developing Countries (Zlease see Anaex II). These drugs
are used widely in the develooping countries for treating diseases prevalent
in these countries. The developing couniries elsc constitute large merkets
for many of these drugs. The technology involved in the vrocduction c* these
drugs is relatively more sophisticated than that involved in the formulation
of drugs and is available with the Transnatiozal Corporetions, countries
with centrally planned economies, smaller comvanies in the develcped ccountries

as well as in some of the developing countries,

(iv) Manurac.ure of Drugs in e Multivurpose Plant.

In many of the developing countries, smaller guantities of a variety
of drugs are required. In such cases, a mul*ivpurpose plant is suitable for
the manufacture of a number of products either sequentially or to some
extent simultaneously, using single/double series equipmen-. Further, in
such a plant sovhisticated automation is generallv not required. A plant
o this tyve will alsoc involve relatively ‘ower investment and the average

life of such a olant is also higher.




An additional advantage in the case of & multivurpose vlant is that
i+ is versatile enough to take care of new products for which the tech »-
logy might be under develorment. In other words, flexibility is built into
the design of the multipurpose plant to cope with the varving and ever
changing demands of the pharmsceutical market. The design also facilitates
a subctantial increase in the cavacity of the vlant by additional investment.
Presently, UNIDO is establishing a multipurpose plart for the manufacture of
2L0 tons per year of 15 synthetic drugs in Cuba based on the technical knowv-

how from India.

(v) Technical co-operation amongst develoving countries (TCDC). This
also dbrings up the potentialities of technical co-operation smongst developing
countries (TCDC). Som of the developing countries are relative.v more
'advanced' than others in the technological field and they would be in a
position to assist the sister developing countries in this field. The UNIDO
vroject for the establishment of & multi-purpose vlant In Cuba mentioned
above illustrates the scove in the Zield of technology transfer amongst

developing countries,

Conclusions: In the foregoing, an effort has been made tc meke the
issue of pharmaceutical industry transparsnt. Now it is for the govermments
of African countries to decide unon the course c¢f action which they would
like to take in order to find a lasting soluticn to the prchlem ¢f non-
availability of pharmaceuticals to meet the reguirements of thair health
care programmes. It is realized that no country can ever be iruly
independent in this sector. Fowevar, it is feasible to attain 2 large
measure of self-sufficiency through local production and utilize the scarce
foreign exchange rescurces gvailable to import bulk drugs eand active ingredients.
specialtv ovharmaceuticals, etc. UNIDO has the requisite experience and
exvertise to assist the developing countries in their endeavours to establish

local oharmaceutical industry and is willine to assist. (Please see Annex III).
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DRUGS
Ampicillin
Aspirin
Rephenium hydronaphtoate
Catgut

Tetrimide
Chloroquine
Clofazimine
Diaminodiphenylsulphone

T

Tiethvlicarbamazinecitrase
Digitalis glycosides
Ethambutol

Insulin

TTTTX
c

~J

TrTgrrrgrrral

~ Isoniazid (INH)

Mebendazol
Metronidazole
Paracetamol {acetaminovhenol}

T¢

nd

1
T

rTrTgrIiTtguIiIIOgUITT

TT1

ParachlorcmetnoaxyIenol
Penicillin Benzyl
Penicillin Pheroxvmethyl
Pepsin

T

“Phthalylsulphainiazoie
Phtnalylsulphacetamide
Pinerazinecitrate
Erimaguine

THTt

T

1

‘Heservlne
Rifampicin
Sennosides
Stravtomvein

T

S S

Sulvnacetamide
Sulphadimidine
Sulvhadiamine
Sulphadimethoxine

T

T

Sulvohaguanidine

Sulphanilamide
Sulvhamethiazole
Sulphamethoxyopyridamin

st

Sulohamoxol
Suluvhasomidine
Sulphavhenazole
Sulphaovridine
Tetracycling
Tolbutamide
Triplesulvha

Research and Development
Facilities

STEIJ39VM AUJ TBOO[ NOIJ Paanidujnuely g

Production ievel of certain assential drugs in develoning countries
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TLLUSTRATTIVE LIST OF 26 ISCENTIAL DRUAS TOR WHICH TACILITIEZS ¥02 THE LiCAL
MANUFACTURE OF ACTTVT INGREDIZNTS SHOULL BE TSTASLISHED IW _EZVEILOPIN. CCUNTRIES

ANALGESICS

Acetylsalievlic acid
Paracetamol

n -

ANTI-TNFRCTIVE DRUIS
thelmintic drugs

3. Mebendazole
L. Piperazine

Antibacterial druxs

5. Ampicillin

6. Benzyl Penicillin
7. S thromycin

8. Sulphadimidine

2. Tetracycline

Antifilarial drugs

10. Diethylcarbamazine

Antilevrosy 3rugs

11. Dapsone

Antimalarial drugs

12. Chloroquine
13. Primaquine

Antituterculosis drugs

14, Fthambutol
15. Isoniazid
16, S+reptomycin

N

CARDIOYVASCU_AR DRUGS
Antihypertensive drugs

17. Hydralazin-»
13. Propranolol
19 Reserrine

DTURETICS

20, Furosemide

ANTI-DIABETICS

21l. Insulin




23.

2k,
25.
26.

ORAL CONTRACEPTIVES

Pthinylestradiol + levo-~-norgestrol.

DMMUNOLOGICALS

Blood and Blood fracticns
VITAMINS
Ascorbic acid

Hydroxocobalamin
Retinol
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Annex III

ACTIVITIEIS CF UNRIDO TN TET PHARMACEUTICAL INDUSTRY SECTCR

During t:..e pest ten years, UNIDC has been engaged in the develoomen: N
of the pharmeceutical industiry in the develoving countries through the
provision of techinical assistance for the estavliskment, expansion and
improvement of this industrv. This comorises the fielding of inter-
national experts, provision of egiirment, transfer of technology and
providing exver:t services from the planning stege right throuzh to the
point of indevendent producticn by loczal enterorises. UNIDO is also
concerned with the overall policies of the pharmaceutical industry as
for exetmple, the organization of the First Consultation on the Pharmaceutical
Industry in the course of which problems hampering the growth of this
industry in the Third World were discussed. The follow-up action of this

consultation is under implementation.

The sctivities of UNIDC in the African Region cover practically all
the facets of the nharmaceutical industry ranging from the simple vpackaging
of pharmaceuticals in dosage form to ithe sonhisticated production of
intravenous fluids, active ingredients end injectables., Amongst the
countries where such programmes have either been implemented or under
implementation .are Cape Verde, Guinees-Bissau, Botswana, Burundi, Rwanda,
Uganda, Cameroon, Ghana, Guinea, Tanzania, Zanzibar and Zambia. The
vrolect in Cave Verde consists of e unit for the production of simple
vhernaceutical “ormulaticns and a OQuality Control Leboratory, while the
unit .- Zambia concerns the nroduction of intravenous fluids. With the
technical assistance provided by UNIDO, the pharmaceutical division of
GIVOC increased its production severzal times and became one of the most

vrofitable units o GIHOC.

In the field of medicinal vlants, a mobile unit ecuipped with facilities .

for testing and extraction, svonsored v the Joint UNIDO-Romania Centre,
surveved Botswana, Burundi, wanda, Ugande and Tanzania to identi?y medicinel
and aromatic -lants which will form the raw materials for the local
pnarmaceutical industry producing extracts and active insredients. 1In

this connexion it is pertinent to mention that according to an estimate,

rad

25 ner cent of all the prescrintions issued in thr USA everv vear contain
one or more drurs from vlants. In Cameroon UNIDO is assisting in the re-
habilitation of a vegetabl’e cil plant for the extraction of tabernosine

alkaloid for use in medicine,







