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I. INTRODUCTICN INCLUDING SUI'MARY OF PREVIOUS UNIDO ACTIVITIES

1. UNIDO's activities in the pharmaceutical industry have in the
past emphasized the provision of technical assistance, the organization of
meetings and training and the promotion of co-operation among developing
ocountries. However it has become evident that there is also a need for
UNIDO to propose to developing countries for their oonsideration suitable
policies to guide the development of this complex industry.

gchnica.l assistance

2, UNIDO technical assistance has been provided to develcping
countries on the establishment and axpansion, phamaceutical production
facilities, their operation and quality control. In recent years, expert
advisers have been assigned to the following oountries: in Africa -
Algeria,Burundi, Cape Verde, Central African Empire, Ghana, Lesotho,
Rwands, Uganda, United Republic of Tanzania and 2ambia; in Asia - Bumma,
Indis, Iraq, Nepal, Sri Lanka and Thailand; in Latin America - Cuba,
OQuyana, Eduador, Haiti and the countries of the Andean Pact. The experts
have made valuable contribution to the development of looal production of
drugs in these countries.

Meetings

3. The initial activities of UNIDO were guided by the Expert Working
Group Meeting on the Establishment of Pharmaceutioal Industries in Developing
Oountries, held at Budapest in 1969. The stage of development reached by
the phammaceutioal industry in developing oountries was discussed and it
was suggested that five different levels of technological development could
be distinguished. Table 1 groups developing countries acoording to the
suggested clunitication.yt mimber of other meetings and seminars on
pharmaceutical production have been organised in the following nine years,

& & UNIDO meeting in Budapest in 1975, 25 partioipants from developing
oountries prepared a list of essential drugs. At a UNIDO meeting in

lucknow, India in 1977, the produotion of drugs from medioinal plants

was oonsidered.

1/ Table 1 is included in Chapter II.
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Training

4. The importance of training has been given special attention by
UNIDO. For example, every year since 1974, UNIDO in oollaboration with
the Belgian pharmaceutical industry has organized a training course on '
phamaceutical technology at the University of Ghent. Over 1CO technologists
from developing countries have attended this training course,

Co—-operation among developing countries

5. UNIDO has encouraged developing countries at different stages
of development to co-operate in the field of technology transfer and to
learn from one another?s achievements and experience. For example, Indian
experts have visited Latin Anerica to identify areas of co-operation and
teohnical assistance; Indian experts have vieited Algeria to set up a
programme of technical co-operation betweer. the two oountries; Nepalese
experts have visited Burma to explore the possibilities of teohnical
co-operation,

ljcy on the development of the pharmaceutic nduec

6. The eetablishment of a pharmaceutioal indurtry is not a simple
task eince this industry is based on sophisticated teohniques and substantial
investment. To help the developing oountries eetablish this industry,

UNIDO has elaborated a range of polioies that need to be coneidered by
developing countries such as a drug policy, a production polioy, basic
prinociples for transfer of technology, sitrategy on replacement of chemioal
raw materials be natural raw materiale suoh as medicinal plant extracts.
Papers and publications on the different subjeots mentioned above have
been prepared by UNIDO.z/

2/ 8ee Chapter III - "New Policies on Pharmaceutioals" in The Growth of the

Pharmaceutical Industry in developing countries - Problems ard Prospeots 197€.

Basio prinoiples for the tranefer of technology for the eetablishment of
& phamaceutical industry in developing countries. (UNIDO/IOD.76)

Draft sirategy paper on UNIDO pharmaceutioal activities. Prepared for
UNIDO/WHO Meeting, 11-12 November 1976. (Unpublished)

Raw materiale and local production of contraceptives in developing oountries:
Global. Report prepared for the United Nations Fund of Population Activities.
23 July 1975. (UNIDO/ITD.346)

Report on Teohnioal Consultation Meeting on Production of Drugs from
Medicinal Plants in Developing Oocuntries. (ID/WG.271/5) .

Produotion Policy and its role in the development of Pharmaceutioal
Industries in Developing Countriee. (UIEDO/E/OIS)
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Consultations between developing and developed countries

T. The Second General Conference of UNIDO at Lima, Peru in March 1975
declared that in view of the low share of developing countries in total world
industrial production, their share should be inoreased to the maximum possible
extent and as far as possible to at least 25 per cent of the total world
industrial production by the year 20C0.

8. To help achieve this goal UNIDO was asked to orcanize a gystem
of oontimiing consultations between developed and developing countries
at the sectoral, global, inter-regional and regional levels, 3

9. In 1977, first consultation meetings were convened by UNIDO
on the fertilizer, iron and steel, leather and leather products and
vegetable oils and fats industries. Preparations were also begun for
oonsultations on other industrial sectors including the pharmaceutical
industry,.

10. The Pirst Panel Meeting of Induetrial Experts on the Pharmaceutical
Inﬁutry was convened in Vienna in June 1977 as an initial step in making
preparations for the oonsultations on the industry. &t the meeting, 16
topios were discussed and the following six topios were subsequently
seleoted for further examination hy UNIDOs

= the preparation of a national list of essential druge;
- the availability and prioe of intemediates;

= the transfer of teohnologyi

= the establiehment of regional phumwoutiénl osntres;
¢: oco~operation with developed oountries;

«~ international oco-operation involving UNIDO,

11« The First Panel Meeting showed the importance of establishing

‘ sppropriate polioies to guide the development of the pvharmaceutioal industry
in developing oountries. Later in 1977 the World Health Organization
publiehed guidelines for the preparation of a national list of drugs.

_3/ "Report of the Secord General Conference of the United Nations Industrial
Development Organization" (ID/CONF.}/31), chap. IV, "The Lima Deolaration
and Plan of Action on Industrial Development and Co-operation”.

4/ The Report of the Meeting is available as document UNIDO/Ex. 24.

3/ The Selection of Essential Drugs Report of a WHO Expert Committee
Technical Report Series 615 Geneva 1977




12. ‘The Second Panel Meeting of Industrial Experts on the Phamaceutical
Industry whioh was oonvened in Vienna in February 1978 therefore concentrated

(-

ite discussion on specifio aspects of policy relating to the production
of drugs, nasely:

- ocriteria for the selection of drugs for local formulation;
- oriteria for seleoting drugs suitable for basio mamufacture;

= terne and oonditione for the tranefer of technology on the basie
of guidelines suggested hy UNIDO.

In order to facilitate discuesion of these iesuee in soncrete terns,

UNDO preposed that the meeting oonsider an illustrative list of 12 drugs
inoluded in the WHO list of eesential drugs. The Panel modified and added
new drugs to this lil‘t.y .

L an
13. Based on the discussion and recommendations of the two Panel
Neetings, the following agenda has been chosent
- The selection of drugs for local formulation
- ‘!ho selection of drugs suitable for basic msamfacture
« The soope for using sulti-purposs plants
~ The 20 drugs selected by UNIDO for illustrative purposes

= (uidelines for negotisting temme and oconditions for the transfer
of technology

= Co~operstion mong developing ccuntries ia the Fharmaceutical
Industry.

14, UNIDO deocided to convens the imter-regional meeting in order tos
(a) prodice a clear asseemment of the stage resched in the development

" of the pharmaceutical industry im developing couwiries, the ~robleas and

the future prospecte and, (b) determine which préerity issues (wheiher
insluded in the agenda of the meeting or mot) should be recommendsd for
oonsideration st the First Consultation Neeting on the Pharmaceutical
I“nﬂ.

§/ Bee Meport of the Neeting 1D/w3.261/4.
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The purpose and soope of the paper

15. This paper provides infor.ation in Part I1 on the present situation

in the phariaceutica’ industry in developing and developed countries. The
infortation presented is based on contributions to the UNIDO World-wide

study of this industry, recports of 1issions to developing countries under-
taken for the UNAPEC/UNIDO/UNCTAD/WHO joirt projectlénd a study of "The
development of the phariaceutical industry in six Latin Aserican Cour.tries".y

6. The paper, in Part III, reviews the major problems developing
countries are .encouritering in ti\'a de‘velopment of their pharmaceutical .
industries. Part IV considers the relation of these problems to the issues
so far considered by UMIDO at the two Panel Meetings. Part V suggests
action that might be taken by Governments, international organizations and
transnational corporatiors to promote a faster development of the pharmaceutical

industry in developing oountries,
17« On the bas’s of this paper and other docunents, partioipants are

expected to identify and clearly define the priority issues that oould be
canaldannd 2+ +he Wirat Narnmlitation ".“im.

1/ UNIDO participated in the Neeting of the Group of Experts on Phamaceutioals
at Ceorgetown, Quyana, in July 1976, which prepared the Action Programme
subsequently adopted by the Pifth Conference of Heads of State of Government
Jon~Aligned Nations held at Colombo, Sri Lanka, in 1976. A joint Task Force
of UNIDO, UNCTAD, WHO and UNAFEC was established in 1977 to implement the
resolution of the Non-Aligned Countries and to guide implementation of the
above-mentioned project finanoed by UNDP,

8/ prepared by Emilio Meneses, Consultant to UNIDO,




II. SQME INFORMATION THAT IULUSTRATES THE PRESENT SITUATION OF THE
PHARMACEUTIC AL I&DUSTRY IN DEVELOPING AND DEVELOPED COUNTRIES v

18. The phamaceutical industry is unevenly developed in different
parts of the world; beside the highly concentrated and developed pharmaceutical
companies of the industrialized world, there are countries - mostly the less
developed ones - where no mamufacturing facility has been establ ished, This

chapter presents some information to illustrate this situation.

Table 1 presents a preliminary assessment of the stage reached
by the industry in developing countries. The classification of couniries
into one of five groups as a tentative one that was made by UNIDO for the

Second Panel leeting.

Table 2 chows that the world phamaceutical industry*s output
has grown rapidly in the past decades.

Table 3 provides a geographical breakdown of the world phammaceutical
production in 1976.

Table 4 shows that the developing countries shar. of world
production in this industry was about 12 per cent in 1975, a low share
compared to their share of world population.

Table 5 shows that seven industrialized oountries account for
70-75 per cent of the total world drug production and estimates the value
of production in seleoted developing and developed oountries.

) Table 6 compares the level of per oapita produotion of drugs
in selected developing and developed countries.

19. These tables show that the industry is most developed in Latin JAmerioa

and certain Asian oountries., The production of the Afrioan region is low.

In some developing countries, where the phamaceutical production was started
a few decades ago, production of active ingredients has been developed. The
progress made by Argentina, Prasil, Egypt, India, Mexico and the Republic

of Xorea may be noted. In all of those countries, the value of drug production

already exoeeds US$100 million.
Table ] summarizes production level of about 40 esgential drugs

in seleoted countries in Africa, Asia and Latin America. Five levels of
production are oonsidered: 1. Imported in finished form 2. Formulated




locally, 3. Mamfactured from late intermediates, 4. Manufactured

from early intermediates, 5. Mamfactured from local raw materials,

Table 8 provides, by way of example, the large mumber of different
drug formmulations produced in India in 1972. This matter was discussed by
the First Panel of Experts.

Table 9 provides data on the participation of national and foreign~

owned companies in the industry in selected developing countries,

Table 10 provides inforaation on the level of per capita consumptio:

in regions of the world.

Table 11 provides inforaation on per oapite consunption of drugs
in a mumber of developed oountries and developing countries.

20. These tables show (a) the vo;y low oconsunption of drugs in
developing countries and (b) that only a few developing countries can
#) far produce theiselves the active ingredients of drugs. Detailed
coiparison of output levels is difficult; because of differences in the
price level prevailing in different countries, the statistical data should
be interpreted cautiously.,
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Table 1

STACE OF DEVELOPMENT OF THE PHARMACEUTIC AL INDUSTRY
IN VARIOUS DEVELOPINZ COUNTRIES

Oroup 1: Couniries which have no manufacturing facilities and
therefore are depardant upon imported pharmaceuticals in their finished
form. In many cf thesa 2ouniries there is insufficient trained
personnel, limited public health services and poor distribution
channels. Exazples of countries in this group are:

AFRICA: Burundi, Chad, Lesotho, Rwanda, Sierra Leone, Somalia,
S8waziland, Togo, Central African Republic;

LATIN AMERICA: Honduras, Trinidad;

ASIA: Bhutan, Mongolia;

ASIA, MIDDLE EAST: Jordan, Democratio Republic of Yemen.

Oroup 2: Countries which have started to repeck formulated
drugs and process bulk drugs into dosage forms. Examples of countries
that have made a beginning as manufactursrs are:

AFRICA: Madagascar, Sudan, Tanzania, Uganda, Zambia;
LATIN AMERICA: Haiti, E1 Salvador, Guatemala;
ASIA: Afghanistan, Burma, Malaysia, Nepal, Sri Lanka, Vietnam.

Group }: Countries which manufacture a broud range of bulk
drugs into dosage forms and manufacture some simple bulk drugs from
intermediates. Examples of countries in this group are:

AFRICA: Algeria, Chana, Morocco;
BATIN AMiRICA: Colombia, Ecuador, Peru;
ABIA & MIDDLE ZAST: Iran, Iraq.

Group 4: Countries which produce a broad range of bulk drugs
from intermediates and who manufacture some intermediates using
locally preduced chemicals. Examples of countries in this group are:
AFRICA: Egr7t, Tunisia;

TIN AM==2C4: Argentiang
ASIA: Pakisiar, Turkey.

group £: Couxsries who mazufacture most of the intermediates
required for ite plar=aceuiical industry and undertake looal research
on the deveic;3ezs of proizcts and maaufacturing processes. .
Countries in ‘:is group are:

LATIN AMFPICA: Brazil and Mexico;
ASIA: India.

Sourcet The steps involved in establishing a pharmaceutical industry
in developing oountries. 1D/WG.267/3 parce 3.




Tadle 2
World production of pharmaceuticals

Year Production in billion US$

(vased on the valus of US$ im 1977)
1950 2.7
1960 7.9
1970 18.6
1975 31,5
1976 4.3
1971 1.7 )

Sources Sorip Fo. 324 1978 page 14

Idle 3

Qeographioal Pregkdown of World Drug Preductiop ia 1970

Darcantace of

m tion
Western Rurcpe 29.97
Borth America 19.71
Bast Meia Jj 17.86
Bastern Burope 16.00
South America 6.9
Central and Southera Asia 3.49
Mrica '061
Niddle Bast 2.05
Ooeania 1.09

1/ Including Chins and Japan
Sources Sorip No. 283 1977,




Table 4

BREAKDOWN OF WORLD DRUG PRODUCTION BY COUNTRY GROUPS IN 1975

hmontggg of
worl
ount ) diction

Developed countries 68.03
Developing countries 12,00
Centrally planned economies 1/ 19.97

1/ exc. iive Chins

Source: Scrip Yo, 283 A977.
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Table 6

Por capita phar.aceutjcal production

in various countries

?«"_i%'g":.':‘ US dollgrs

Aghanistan
Algeria
Argentina
Bangl adesh
Brasil
Chile

Bgrpt
India
Indonesia
Iran

Ireq

Korea, Repubdlic of

" Ralaysia

Nexioo
Nereooo
HMgeria
Pakistan
Poru
Milippines
Sri Lanka
Sadan
™hailand
Tarkey
Venomsela

0.4
did
17.5

0.4
10.5
13.5

9.1

1.6

0. M

1.4

1.4
14.4

7.6

8.7

1.3

0,12

1.2

6

2.76

0.4

0.5

3

6.
11,

"wn
1973
1975
1975
1975
1973
1975
"
1975
913
1973
"wn
1975
1915
9713

1973

wm
1913
973
1975
wn
1973
1975
1973
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Table 6§ contimed

v
S dollars

Chechoslovakia 1.9
German Democratic

Republic 517
Rngary 60.
Poland 13.8
UBSR 9.1
Baveloped countries
Mmetria 21.6
Belgiun 145
Canada 28.1
Deamark 37.6
Pinland 1.4
Prance $5.3
Gernany, Pederal

Republic T12.%
Isaly 3.8
Jepan 54.8
The Btherlands 3.3
Spain 44.0
Sweden 3.0
Switserland 204.6
United Kingdon 26.6
Ue8. A 49.2

Sources Ocuntry Studies
OBOD statistios

1975

1975
1975
1975
1975

1975
1975
1975
1975
1973
1975

1975
1975
1975

1975

1975
1975
1975
1975
1975
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Table 7

Production level of certain essential &rugs in developing couniries
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Table 7 continued
Production level of certain
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essential drugs in developing countries
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Table 7 contimed

ction level of certain essential dru in developing countries
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Table 8

Analysis of Produats of Indian-owned Pharmaceutical Industry (1972)

Produots (Group-wise)

No. of formulations
in the market

[ A B RV

)

10
11
12
13
14°
1 1%
16

17
18
19

Viteping - iiultivitamins
Vit. B oomplex
Vit. 3.12
thers

Tonics, nutrients or deficiency
Trencuilizzrs and scdatives

drugs

Expectcrants, cough syrups, decongestants

Anslgesics and asntipyretics

Antibiotics: P2niecillin and salts

Cnloroanprenicol
Streptocycin
Tetracycline
Meo-ycin

Others

anti-infestious: 3uljpzas
anti-3 3-igs
intidsaentery
antizslarisl

dntrheloingticn
Antifils=ials
Antilepr:sy
ntifungsl
Antiseptic
Stercids 322 horoones
Anti-histanines
intiscids

ansesthatics (locsl snd genarsl)
Lexatives and purgatives
Anti-inflacoe tory drugs
Alkeloids

Galenicsls (orude drug sxtrects)

Inorganic elements snd cozpounds
(excluding iron prepsrations)

Ssra snd vaccines
Enzymss

Household remedies (dexture, gri
Others

pe water, stc)

Totel

’g
4
40 1134
294
685
. 376
340
296
99
115 7
28
48
320
223
185
122 1 68
48
20
19
54
354
151
113
s
69
5
445
95
146
49
104
180
1 144
7 399

Sguirce: TD/B/C.6/20 ' Cise studies in the transfer of technology. The phamaoeutiocal

industry in India. UN 1977

- a—————

]
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Table 9

Participation of natjonal companies

in domestic market

Participation of

National

Sourtyy ompanies
Per cent

UsA 84
Egypt 19
Jepan 76.6
India 15
Norocco 15
German Fed. Republic 70.3
Italy 55¢5
Prance 85
Sweden . %0
Chile Y 48
Pakistan 41
rgentina y 40
Iran ;l/ 40
United Kingdonm 36.)
A geria 35
Milippines 3
Uruguay 3
Venemiela 3/ 3
Ireq - 30
Tanisia 25
Peru 21
rasil y 21
Nexioco 20

Foreign-owned
gompanies

16
21
23.4
25
25
29.7
4.5

3% 33

60
63.7
65
65

170
10
5
19
”

1975
1976
1975
91
1976
1975
19715
"wn
1976
M

- »n

1977
1977
1975
1976
1975
1971
9
1976
1976
1977
977
977

-

P
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Table 9 oontimued

Participation of

Ngtional Poreign-ovned
Sountry Sqmpanies gompanies Year
Per oent
Jordan 20 80 1975
Canada 15.3 84.7 1975
Syria 15 85 1976
Sudan 15 85 1976
Colombia Y 12 88 1977
Xu wait 10 90 1976
Litya 7 93 1976

Source: Berrv 0. Ju. 38t The future of the multinational pharmaceutical
industry to 1990, Assiciated BDusiness Programmes London.

1976 page 35; and Country studies .

1/ Sorip Fo. 324 page 22
3/ Seorip No. 318 page 17

[ A




Teble 10

PER CAPITA DRUG CONSUMPTION IN 1976

3 REGIONS
IN Uss
(dollar of the pericd)

Begion uss
Western Rurope 37.3
North Awerioca 35.2
Asia Y 6.2
Bastern Jurope 17.0
South Mmerioca 13.1
Africa 2.9
Ooeania 30.6

1/ Including Jepam

Sources Duncan Reekie; Sorip M. 310 1978 page 21

it

12
8

“
193
10
12
1




Table 11

PER CAPITA DRUG COMBUMPTION QP SELECTED COUNTRIES

(dollars of the peric!)

Rer ospita Fopulation
lopin consu in
: D B il

Ageria 1976 8.2 16.23
Mghanistan 1976 1.2 ‘14.oo
Argentina 1975 18.0 25.38
Bangl adesh 1976 0.9 ‘ 80.40
Rrasil 1976 12.0 109.96
Chad 1917 ‘0.8 4.2
China 197% 822.8
Rgypt 9w %5 38.08
Mhiopia 1978 0.8 : 2.86
Quinea - 197 ' 3,7 5.7
India 1917 1.6 620.44
Indonesia 1976 1.8 135.19
Iran 1911 14 M3
Korea Mep. of 977 1 ' 35.96 |
Livyan ired |

Jamahriya 197% 9.9 2.44
Nalaysia 1917 ‘269 12.65%
Nexioo 1976 11.6 62/05
Bgeria 1917 2.7% 77.08
Pakistan 1976 143 71.30
Poru 1978 9.6 15.38
hadan 91 5.6 15.8
Tailend 1976 5.15 42.96
Tensania 1976 1.3 1%.1

Tariey 1975 41 40.1
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Table 11 contimed

. per :ogn;‘:a Pomli;tl ion

Sountry Year . tgon in § Rillions
Developed:

MAistria 1975 26 75
Belgium - 1975 42 9.8
Canada 1976 28 23.18
Denmark 1976 28 5.07
Pinland 1976 ¥ 4.73
Prance 1976 50 52.92
FR Germany 1976 52 62,00
Oreece 1976 24 9.13
Ireland 1976 13 3.16
Italy 1976 7 56.19
Jepan 1976 41 112.77
Netherlands 1976 26 3.1
Norvway 1976 24 4.03
Spain 1976 ¥ 35.70
Sweden 1975 3% 8.22
Switserland 1975 » 6.41
U.K. 1976 18 %6.07
U.8. A 1976 £} ) 215.12
emirally Planneds

Csechoslovakia 1975 7 14.80
Rngary 1975 28 10.54
Poland 1975% 14 M.
usse 19715 9 254.39

Sourcet Population data from World Bank Atlas 1977.
UNIDO oase studies on developing oountries and ACDINAS "Arab
Phamaceutioal Consumption and Industries®,




GENERAL

PART ITT SC'E “ ATCR PROBLIIS DEVELCPING CCUNTRIES ARE FICOUNTFRING
IN THE DLVELCPIE!T OF THLIR PHAR:ACUUTIC AL I.WDUSTRY

21. The developins countries are at various stages of development
of the pharmaceutical industry, ranging from simple formulation and
packaging based on imported active ingredients to chemical symthesis
based on local raw materials. The problems being encountered by them
will naturally depend on the particular stage of their pharmaceutical )
industry. The immediate need, however, is to increase the production .&
significantly keeping the costs within the reach of the majority of
the population and ensure equitable distribution. No matter at which
stage of development a given developing countiry is, the composition
of the products shall also be adjusted to meet the most pressing needs
of the people. In brief, an integrated development of the entire
system of procurement, production and distribution of pharmaceuticals
at the national level is called for. The major problems are discussed

belows

(a) List of ecsintial druge.

T

22, The shortage of foreign currency is expsriencsd in many developing
oountries, consequently, the drug import cannot be inoreased to oover local
requirements. There are sevsral ways wﬁich can assist in saving foreign cur-
rency concerning the expsnses of drug import: first of all it is neocessary
to ooncentrate the drug import on those drugs which are of vital importancs.
Ths WHO issued in 1977 -1/. 1ist of sssential drugs to érient both health .
mthorities and physioians, suggesting to prescribe and impert ouly thess

essential drugs if possibls. In this way the great varisty of drugs on ths

market can be reduced and a consideradle amount of foreign currency may be

saved. Studying the imports in various developing oountries, it has been

found 2/ that in some devsloping countries ths mumber of imported drugs amounted

to 8,000-12,000, whioh appears highly exaggerated. The mmber of medicines

belonging tc each therapeutic group ought to be revised and sensidbly reduced.

‘7 The selection of esssntial drugs WHO, Geneva 1977 Technical Report Series 615.
2/ PALCOZs Pharmaceutical Study UNIDO 1977.
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23, Table 12 indicatee in whioh country the health authorities have accep-
ted a national list for this purpose, It ie advisable to revise above lists

Jearly, oorreot them according to looal requirements and keep them up-to-date.

(b) Central procurement system

24. Another way Qh:lch m&y assist the foreign currency eaving is the
establishment of a national oentral procurement system. There are also
developed countries (e.g. Sweden), wherv this type of procurement hae already
been efficiently working. One of the advantages of this fascility is that

by tuying oentrally, the quantity of each purchased drug oan be increased,
consequently, lower prices obtained. If the mumber of drugs in each thers-
peutio group might be reduced, the import volume of the eingle system could
be mgmented. PFor smaller counties a regional proourement system ocould act
a8 a oentral organisation and oould coordinate the purchase of pharmaceutioals.
Table 13 indioates those developing countriee where the central procurement
systemn has already been estadlished.

.(c) International tenders

25, Imternstional tenders have been proven to assist in purchasing low=priced
drugs vwith good resulte. Pavourable experiences have been gained in this way
in 8ri Lanka; the State Pharmaceutioal Corporation achieved savings ranging
from 14.7 per oent to 90 per cemt in imports between 1972 and 1974. OGenerally,
purchasing good quality generics may belp in saving foreigm currencies.

e quality ocomtrol of the purchased gemerice cught to be organised.

(0)

2. Jot infrequently, the purchase of raw material or intermediates mniont
& sajor problem for local industry, Intermediastee for the last few steps of
the gynthesee are hardly available, tulk drug for formlation procedures are

b
|

.

Pp——
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expensive. Aoording to Pakistan experiences, imported intermediates

are frequently purchased only at a price almost equivalent to that of the
finished products. To quote examplest when isonicotinhydrazine powder

oould be purchased at Rs. 19-20 pro kg, isonicotinio acid was available

only at Rs. 18 pro kg, making looal production uneoomonio. Similar inoidence:
the cost of salicylio acid was almost the same as that of imported aspirin
powder. Considering above experiences, one may oome to the conclusion that
the purchase of low prioced intermediates and bulk drugs for a longer period

oould be improved only by the aid of long-term commercial agreements.

(e) Proportion of import and export

27. 'The unfavourable proportion of export and import should be regarded
as & major problem in developing ccuntries. Conocerning this question
Tebles 14 and 15 give details based on UN statistios. As a comparison,
the proportion of import and looal produotion in developing countries are

" illustrated in Table 16, DBy establishing domestio production, the trade

deficit may be advantagedusly reduced,
(2) ]lnvestment

28. The investment in local industry may represent a major problem in
developing oountries. As a start, the list of the drugs intended to be
produced, ought to be determined by a government committees the factors
whioch have to be taken into account are detailed in a UNIDO rcporty issued
in 1978, The statistics on imported drugs may assist in the ohcice when
selecting drugs for local production. Ividently, those drugs which are

" among the first 20 drugs imported in highest volume and value have to be

chosen for this purpose.

29, Tt is advisable that local investaent ocught to be carried out stepwise;
»ot more than 10-20 drugs should be selected for formulation, and not more
than 5-10 drugs for looal mamfacture. After having obtained good soonomic
remlts the enlargement of local mamfacture may de oon.timod.

1/ Report on Second Panel Mesting of Incustrial Experts on the Pharmacautioal
Industry UNDO. ID/WG.267/4 page 5.
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30, When investing in the pharmaceutical industry the UNIDO classification 2‘/
ought to be taken into consideration. All those ocountries which have
suffioient experiences with formulation may start bulk production; those
oountries which belong to Group I or Group II should start only formulation
activities, The pharmaceutical industry needs relatively less oapital than

the traditional heavy industry, _ |

31. Mocording to some calculations, the investment costs concerning for-
mulation may generally be recovered within 5 years. Based on rough calcul- |
ations the value of the yearly sale may be 100-200 per oent higher than that

of the investment oost.

II. Nedical aspects,

32, Regarding the drug distritution, the mediocal infrastructure is of
great importance as medicines are normally not chosen by the consumers
(the patient), tut by a mediator (the physician). It is this latter who
decides which drug should be used; the increase of drug consumption depends
to. 8 great extent on the mumber of physicians. The mumber of population
versus one physician is indioated in Table 17 refleoting the situation in

* various developing countries. The same spplies to the pharmacy network, wh'ioh
assists in the drug distritution; the lack of pharmacies may hinder the
expansion of drug production.

33. e proper drug polioy adopted by the governments may help in solving
prodlems concerning the medical ocare.

2/ wee Table 1, | ' |
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11 Problems

related to

production

34, Based on the choice of essential drugs selected for local pro-
duction, the problems encountered can be dealt with based on the
actual level of production prevailing in the concerned developing

country, as follows:

(a) Formulation and packing; (i) Technology

35, A country wishing to take up local production with simple
formulations and packaring based on imported bulk materials has to
acquire technology. The technology for formulation is relatively more
simple and could be acquired from many of the developing countries

such as India, Brazil, Argentina, Mexico, Egypt, Algeria, Pakistan,
etc. The technology from developing countries could perhaps be more
easily adapted to the other developing countries in view of the similar-

ity of the environment and infrastructure available. Although more
sophisticated technology may be available from some developed countries, R
very often it calls for a much higher investment and skill to operate
the equipment and imported components to maintain them, apart from being
less labour-intensive, whereas the labour in the developing country may
be plentiful,

(i1) Utilization of existing capacities E
¥%. It is observed that the existing production capacities are

not being fully utilized in most of the developing countries. The
utilization very often ranges from 30 to 50 per cent based on a recent
UNIDO survey in some of the Arab countries., By rationalization of the
existing facilities, renovation and innovation particularly in the
field of maintenance of equipment, working more shifts and by the
introduction of the latest technology, it would be possible to boost
production by fully utilizing the existing production facilities with
sch less investment in a relatively shorter period than by the
establishment of new facilities for production.

37. In Sir Lanka, the capacity utilization in the case of tablets in
1972 was 40 per cent while that in respect of capsules was hardly

15 per cent. A large quantity of pharmaceutioal produots in dosage
formn had to be imported to meet the local requirements. The introduc-
tion of an extra shift would have augmented the production by about

30 per cent with necarly the same production facilities.
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(b) Chomical synthesis based on intermediates

38. As production expands from the formulation of imported bulk
chemicals to the manufacture of the chemicals themselves, a number of
oonstraints appcar:
(i) scale: economies of scale take place in the production
of bulk chemicals and antibiotics so that developing countries
can only take up economical production provided they have large

markets, if they are ascured of exports to other countries, or

if they have a cooperative arrangement with the other develop-
ing countries. Of course, certain couniries like India,
restrict the imports to the quantity required after taking the
local production into account and they pool the prices of
imported and local products to give benefit to the consumer
despite price protection given to the local manufacturer,

39, (i1) gkjlls: pharmaceutical manufacture, quality control,
formulation, packaging and storage constitute skill intensive
operations. The sophisticated technology involved in synthetic
chemical production and antibiotic fermentation, call for a
large supply of trained manpower. Only countries with estab-
lished fine chemicals industry and relevant forms of university
training can envisage this stage of pharmaceutical development.

40. (111) technology: this refers to acquisition of new tech-
nology. The most common problem encountered by developing
countries is perhaps the transfer of technology. Fortunately,
sany developing countries have already developed considerable
technological capability and experience for the production of
a range of bulk chemicals, Many units in devsloping oountries
have successfully adapted imported teohnology to their specific
needs and environments while some have even improved upon the
produotivity of imported technologies. As noted in a UNIDO
study, India, Mexico and Brasil have acquired a remarkabls
amount of technology reprssenting 60 per cent of the technology
required for the production of bulk ohemicals in the list of
essential pharmaceutioals. Thsse countries ars in a position
40 assist less industrialized oountries in setting up and expand-

ing their pharmaceutioal industry offsring certain advantages
such ast
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-~ terms offered particularly by public-sector enterprises
are extremely competitive;

- there are practically no restrictive conditions;

~ equity participation by the contractor is usually
kept to a minimum enabling the recipient countries to
establish an independent industry;

-~ the recipient in developing countries can sell the

productis under generic names;

~ the technology may be better adapted to the conditions
of developing countries in terns of scale, skills,
capital intensity, formulation und packaging;

= the developing country selling the technology can

earn foreign exchange.

41, (iv) quality contrcl: a common problem faced by developing
countries is lack of adequate quality control by some domestic
enterprises. The Committee on Drugs and Pharmaceutical Industry
set up by the Government of India in its report in 1975 noted a
widespread incidence of substandard and "spurious" drgus, par-

ticularly in areas in which the high prices charged by trans-
national corporations created an extremely favourable situation
for unscrupulous or inefficient manufacturers. In Pakistan, an
attempt to abolish brand names in order to break the hold of
transnational corporations failed as poor quality drugs flooded
the market; the market share of the transnational corporations
rose, prices did not decline and the scheme had to be substan-
tially modified.,
Quality control requires a high degree of skill, sophistioated
equipment, strict adherence to good manufacturing practice.
However, the cost of adequate quality oontrol is far from pro-
_ hibitive and is well within the reach of even small firms in
developing countries., It requires concerted government effort
to enforce good manufacturing practioes and to constantly |
monitor production. With the striotest of oheoks and the most
sophistioated drugs, small firms can maintain quality just as
well as large ones. -
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42. (c) Chemical synthesis based on raw materials: All the problems en-

countered in the case of chemical synthesis based on intermediates would
aleo be applicable 1n this case too apart from the fact that chemical
synthesis from raw materials requires even more complicated technology,
higher investment and broader infrastructure. In most of the developing
countries where a number of products is to be manufactured in small volume,

the multipurpose plant concept can be utilized.

(i) Utilization of capacity

43, As indicated in the case of formulation units the
capacities in the developing countries where bulk drug production facilities
exist, are under utilized. A recent UNIDO survey of Arab countries revealed
that the antibioticicrmentation .capacity at E1 Nasr Co. Egypt and State Drug
Industries, Iraq is grossly underutilized. By rationalization and the intro-
duction of new technology such as the high yielding strains of antibiotic
producing microbes, it would be feasible to {ully utilize the capacities at
both the olants to manufacture Tetracycline to meet the entire demand of the
Arab countries within a short period and with relatively less investiment.
Similarly twenty chemicals and drugs can be produced within a short period
in the idle equipment of El Nasr Co, Egypt, which is utilized at present to
the extent of 20 percent.

(ii) Availability of rew materials:

44. With the rap.d development of petrochemical industry
particularly in the oil producing countries, many of the raw materials
required for chemical synthesis and antibiotic fermentation would become
available. These countries can exchange raw materials for bulk chemicals

produced in the other developing countries.

45. {(d) Production of pharmaceuticals products from medicianl plants: Most

of the developing countries have rich flora of medicinal herbs and plants
growing wild. If scientific methods of cultivation and collection are
organized the medicinal plants can be a valuable source of raw materials
for local pharmaceutical industry and for export in the form of crude
extracts or finished products. In this case too the capacity utilization
in the case of existing production units is less. For example there is an
idle capacity of about 80 percent at State Drug Industries, in Iraq. And
efforts should be made to fully utilize the capacity.
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46. (e) Ancillary industries: The absence of local industry for the

production of miscellaneous items required by the pharmaceutical industry

such as glass and plastic containers and other packing materials is
limiting the pharmaceutical production in many of the developing
countries, The integrated development of pharmaceutical industry
shall also include the establishment of such ancillary industries
to meet local or regional requirements,

47. (f) Infrastructure: The probiems encountered by developing
countries very of'ten relate to inadequate infrastructure such as
utilities, transport and storage facilities which are common to any
other industry, although the pharmaceutical industry has certain
gpecial requirements, For example, many developing countries are
plagued by frequent interruptions in the power supply and this can
cause serious losses in the case of operations involving sterile
techniques and fermentation of antibiotics, Similarly the
pharmaceutical products need refrigerated transport and storage
facilities to preserve the shelf life of products, In a similar
manner the water used in the pharmaceutical industry has to be treated
in a special manner and has to conform to certain standards of purity,

48. (g) Obsolescence: Very often the technology in the developing
countries is obsolete resulting in higher costs of production or

poor quality, Where obsolescence is taken care of in the transfer

of technology by the insertion of a clause for the introduction of
innovations over a period of time, it is not a serious problem,
However, in the absence of such provisions, it is necessary for the
developing country to establish facilities for process development

on a continuous basis to ensure that the process adopted is efficient,

49. In a similar manner it is necessary to update the equipment to
remove obsolescence,

-l

C



Table 12

Natioual list of dru

AFRICA
Country Marmufacture

Algeria

Angola
Chad

Egypt List as envisaged by WHO

Import

Contains 2,500 pharmaceutical
products, Revised every 2 years,

Contains 146 drugs (53 types
of tablets, 51 types of
injections, 3 types of capsules
and 39 miscellaneous drugs,

Index of specialities sold

under consideration, There contains 2,500 drugs, printed

is a list confined to the
Ministry of Health units,

Ethiopia

Quinea

Ghana
Norocco
Nigeria
Rwanda
Sudan

United Repudlic of
Tansania

‘Nunisia
Upper Volta
Zembia

twice a year,

List covers 18 therapeutic
groups and 57 sub-groups.

WHO model list of essential
druge adopted,

List under preparation with
the help of WHO,
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_T_glg 12 ocontimued

ASIA

Country Manufacture

Afghanistan

Bangladesh

Burma

India Contains 116 drugs
(43 tyeps of tablets,
39 types of injections
and )4 miscellaneous drugs)

Indonesia

Ireq

Korea, Repubdlic of

Nalaysia

Nepal

Pakistan

Milippines

Sri Lanka

Thailand

Yemen Arad Repudlic

Yemon Democratic Rep,.

Ssurces ocuntry studies
Haenkst Deta not availabdle




AFRICA

Countrx
Algeria

Angola
Chad

Egypt

Ethiopia

Ghana

Cuinea

Morocco
Nigeria
Rwanda

Sudan
Tansania

Tunisia
Uganda

Upper Volta
Zambia

TABLE 13

Central Procurement

Public Sector
Pharmacie Central Algérienne
imports and distributes

Public sector
Pharmacie Nationale d'Approvisionement
Monopolizes imports and distribution

Government El Gournhouria and Egyptian
Pharmaceutical Trading Co, procure and distribute,
500 drugs allowed to be imported, Import by
individual importers controlled by central
procurement committee,

State ovmed Phaqmaceutical and Medical Supplies
Corporation imports and distributes, Individual
importers also import,

State owned Pharmaguinee monopolizes import and
distribution

Office Pharmaceutique du Rwanda is the main
agency for import and distribution, Three
private pharmacies also import,

No central procurement agency, Central medical
stores and national pharmaceutical company import
and distribute to government and private sector
respectively,

Government Uganda Pharmaceuticals Ltd imports for
public and private sectors,

Ninistry of Health, Industrial Development corporation
trading and chemicals and Hinistry of Trade and
Industry are designated import agencies,




Table 13 contimnued

ASIA

Country

Afghanistan
Bangladcsh
Burma

India

Indonesia

Iraq

Korea, Republic of
Malaysia

Nepal

Pakistan
Philippines

8ri Lanka
Thailand

Yemen Arad Republic

Yemen Domocratic Rep,

]

Public Sector
State Trading Corporation imports and distributes,

Sources oountry studies
Kankst Data not available.
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Teble 16

PROPORTION OF INPORT AND LOCAL PRODUCTION
VERSUS TOTAL CONSUMPTION IN
VARIOUS DEVELOPING COUNTRIES

(dollars of the period)

w— Valuo of e of local
ction
l?':" Us$ millions ﬁ mii1ions

ARICA
Ageria 81.5 18.5 (1976)
Angola
Chad 100 1.9 (1978)
Egrpt 20 80 (1976) 346 (1975)
Bhiopia 8.7 6.3 (1977) 19.1 3.85 (1974)
Ghana 70 30 (1976)
Ouinea (7] 16 (1976) 8.4 1.6
Boroooco ” 23 (1978) 18 (1972)
Rigeris 9 9 (1977) 193 (1977) 19 (1977)
Mvanda 0.55 (1973)
Sudan 90 10 (1977) - 846 (1977)
Tansenia 95 5 24 (1977)
Tunisia 80 20 3 (19717) 9 (1977)
Upper Volta
Saabia - 11.25 (1979)
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Table 16 ocontimued

PROPORTION OF IMPORT AMD LOC AL PRODUCTION
VERSUS TOTAL CONSUIPTION IN
YARIOUS DEVELOPING COUNTRIES

(dollars of the period)

%gl pro-  Value of Yalue of local

etion jmport duction
i 4 US$ millions Ug millions

Afghanistan 61.6 3.4 8.5 (1977) 5¢3 (1977; i
Bangladesh
Burma
India 5.6 94.4 58.7 (1977) 980 (1977)
Indonesia 90
Ireq
" Korea, Republio of
Nalaysia 15 25 (1976)
Fepal 84 16 (19176) 2.5 (19176) 0.5 (1976)
Pakistan
Pailippines
8ri Lanka $.7 (1973)
Thailand 65 35 (1977) 15T (19771) 85  (1977)

" Yemen
Ared Republio

Yemen
Democratic
Repudlic




Tadle 16 contimued

PROPORTION OF INPORT AND LOCAL PRODUCTION
VERSUS TOTAL CONSUMPTION IN
VA OUS IEVELOPING COUNTRIES

Value of ue of looal
n ction
UBS millions aillions

Argentina 22 78 149 (1976) 560 (1976)
Brasil
Colombia
Ouba
Nexioco
Pery
. Gugay

Vememsla

-

Sourcet Case studies on phamaosutiocal industyy in developing oourtries,
prepared by UNIDC 1978, )



Mrice

Ageria
Botsvana
Burundi
Cape Verde

Central African
Republio

Chad

Rept
Mhiopia
Ghana
Quinea
lesotho
Nedagasocar
Norococo
Rigeria
Mranda
S8ierra Leone
Somalia
Swasiland
Sudan
Tanganyika

Toge
Nnisia

Uganda

-4 -

able 1

Jumber of physicians and pharmacists
in various countries

ga!; of physicians
in country

1,698
63
14

101

7,495
530

50

1,223
109
)
149
193

1,400
100

1,004
540

United Republie .

of Tansania

Upper Volta
Tanganyika
Sanbia

Zansidbar

0

494

43

(1969)
(1974)
(1973)
(1977)

(1973)
(1977)
(1974)
(1971)
(1974)
(1972)
(1974)
(1973)
(1974)
(1974)
(1974)
(1970)
(1973)
(1974)
(1974)
(1973)
(1973)
(1971)
(1974)

(1977)
(1974)
(1973)
(1971)

(1967)

Population

Rer physician

8,200
10, 500
48,700
13,600

27,100
»,600

9,200
56,600
11,200
14,300
20,400

13,800
41,100
$3,500
17,100
15,500

8,900
12,300
27,500
21,200

5,200
20,700

22, 000
%9, 500

27,500
A, 170

8,140

&m!r of pharma-

ojsts in country

265

S TN X ST V3. S

32

¥

163

15
81

1




Table 17 cont imed

Mmber of vhvasicians

in the country

dsia

AMghanistan {y]
Bangl adesh 7,663
Rurma 4,280
India 138,000
Indonesia 1,027
Iraq 4,545
Korea, Repubdlic of
Nalaysia 1,556
Nepal ‘ 338
Pakistan 174194
Philippines 14,000
8ri Lanka 3,251
Thailand 4,662
Yemen Arad Rep. 245

Yomen Dem. Rep 42

(1973)
(")
(")
(")
(1974)
(")

I~ o~ o~
]
- e

(1970)
(1972)
(1973)
(1974)
(1968)

Mumber of population Mumber of pharma~-
per physician cists in country

26,001 37
9,345
6,906 54
4,162 66, 000
18,863 1,664
2,39
3,640
7,647 55
4,086 996
2,632
4,007 455
8,980 1,616
26,449 20
32,380 2
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Table 17 contimed
Mumber of physicians -

in the ocountry Betail drug stores /
Latin Americs
Argentina 55,000 (1977) 7,300
Brasil 72,700 (1977) 17,400
Colombia 13,200 (* ) 6,000
Chile 7,400 (" ) 1,060
Bouador 5,000 (» ) 1,100
Nexioco 35,000 (" ) 8,750 :
Mru 11,000 ( » ) 1,500 a
Uruguay 5,000 (» ) 1700
Venesuela 12,500 (» ) 1,725

Sources Barralt Eoonomie de la Santé, Dunod deition, Paris 1977, page 149.
and Case Studies on pharmaceutical indusiry in developing
oountries, prepared by UNIDO 1978,

World Health Statistics, Mmual, WHO, 1977
Vol I, II and I1I,




Iv.

50.

RELATICN OF THESE PROBLFMS TO THE ISSUES PROPCSED FCR CONSULTATICNS
BETWEEN DEVELOPING AND DEVELOPED COUNTRIES

The purpose of this chapter is to examine vhether the major problems

of developing countries contirm that the issues proposed by ihe

two Panel Meetings are the correct ones for discussion at the Consultation
Meetirg.
51. The problems which the developing countries encounter may be

jdentified as follows:

(a)
(v)
(c)
(a)
(e)
(f)

(g)

(n)

(1)

(3)

No existence on national drug list,

Purchase of too many drugs with a brand name.

Absence of oontrol of procurement procedure.

No existence of good quality control, legislation or registration system.

Their production policy is not well developed.

As a result of this, the local production in many oountries does not
develop acoording to the domestic requirements.

The valorization «nd utilization of naturnl resources has not been
given enouch attcntion and has not been integratcd in the production

of drugs,

The development of an integrated pharmaceutical industry in developing
oountriee excluding India, Mexico and Argentina has not been considered.

Ihe countries who have started an integrated pharmacoutical industry
such as India, Mexico and Argentina, due to tho high price of
intermediates, produce ‘products whoso prices arc.a higher than those

on the international market,

Due to the non-appropriatoness of the lay out, the equipmeni and machines
according 1o the capacities and technology to be used, tho production
programme and the cost of the drugs is higher than foreseen,

(x) Insufficient attention has been given to the development of this industry

in most developing countries.

e
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(1) TMe production of moct essential drugs, through chemical synthesis, for
disoasos yhich are most prevalont in developiny countrios, has been
hampered due to the difficulty in obtaining the appropriate technolesy.

(m) Abucnce of infrastructurs and trained personnal,

(n) Abcence or no pulicy for ocupporting chemicel or packoging indusiries in

daveloping countries,

(o) The absenco of availablo research and dcvelopmont centres which
may be difficult and cooily to establish at national level, IHowever,
at regional level, such centres are also not available,

(p) Co-operation with internaiional organizations, such az UNINO, is
limitcd, Some projects are alrcady establiched in different regions,
However, a more close co-operation would be morc offective,

(q) Co-opsration between devoloping couniries in this fiold is also
not very effective and does not really exist in the field of
formulation cnd packaging, utilization of medicinal plants, where ma.,
developing countries are in an advanced position and could assist
other davoloping countries,

52, the oourse of the Pirst Panel Meeting 16 issues were discussed
and 6 of them selected for further examination. These issues wore as

followes

- the preparation of a national list of eesential drugs;
the availability and price of intermediates;

the transfer of technology;

the establishment of regional phammaceutioal oentres;

oo=operstion with developed countriee;

international co-eperation invelving UNIDO,
53. The Second Panel Meeting discussed mainly the following three issuee:

= Oriteria for the selection of drugs for local formulation;
= Oriteria for the selection of drugs suitable for dasio mamifacture;

= Torms and conditions for the transfer of to'chnoloy.bmd on guidelinee
suggested Wy UNIDO,




54. The Inter-Rogional Mecting is expected to oconsider the problems
encountered by developing countries listed in paragraph 51 above and consider

whether the solution depends oni
(8) national action and/or
(b) greater co-operation amorg developing countrics; a.d/or

() greater co-operation between developed and developing countries
at the governnent and industry level,
Only the last group of solutions (ites (c)) warrant discussion at a
coneultation meeting which provides a forun for consultations bvetween
developing and developed countries at whioh representativee of
Government as well as repreeentatives of industry, labour and consumer
groups are invited to attend,

55 The Inter-Regional Meeting is also expected to take into account

the related work of other international organisations such as WHO and

the responsibility of UNIDO for promcting the industrial development of
developing countries. This means that problems such as the preparation

of a national list of drugs (which is a medical matter) should cnly be
oonsidered in the context of facilitating development of local phamaceutioal
produotion,

56, Finilly, the selection by UNIDO of 20 drugs for illustrative purposes
needs to be considered. There ie a need to oconsider whether this liet
oontains a suffioient mumber of drugs that developing countries want to
manufacture themselves to provide a basis for discussion at the Conmultation
Neeting. Or should the list be modified and/or broadened?

PPy




- 47 -

art Vs CTION BY GOVERN'ENTS, INTERNATIONAL ORGANIZATICNS AND

TRANSNATIONAL CORPCRATICLS TO PRCIOTE FASTER DEVELOPIENT

OF THE PHARM ATUTIC AL INDUSTRY IN DEVELOPILG CCUMRIES

57. Prow the foregoing it is obvious that the immediate need is for an
integrated development of the ertire system of prooursment, production and
" dietribution of pharmaceuticals at the national level to meet the requirements

of preventive and curative health care.

58. The prerequisites for the establiehment of a viable pharmaceutical
industry ares
formulation of a national health polioy, provieion of appropriate
medical services, preparation of specific liste of drugs to meet
local health needs, procurement policiee, enactment of suitable drug
legislatio~ including the registratian of drugs, setting up quality

control facilitiee, drm:# production and equitable distribution and
training of personnel.

59. All these have to be accomplished within the conetrainte of limited
financial resources and infrastructure available. This also calls for
oonoerted action on the part of Covernments, Internstional organisations as

well as Transnational corporatione as deecribed below:

(1) Jsctions to be taken bv governmente

60. The actions to be taken hy governments of developing oountries on ,

varioue matters are dnqribod b.elomv

(a) Preparation of national list of drugs
(b) Production policies and oriteria

(e¢) Cemtral procurement

(d4) Valorisstion of raw materials

(o) Development of preduction of drugs




(f) Utilisation of existing ospacities
(g) Ancillarv indus‘riee

(h) Infrast~uoture

(1) Industrial training

(3) Tranefer of technology

(k) Policies and legislation

(1) Regional pharmaceutical centres
(m) Technical oo-operation amongst developing countries,
The actione to be taken under esch of the above oategoriee are

ermumerated belowt

(a) Preparation of national 1ist of druges

61. Each oountry should Prepare & specific list of drugs to meet local |
health neede and ths constitutes an important part of national health

polioy. Suoh a list offers the advantage of reduoing the mumber of

phmwcutic;l produote which are to be purchased or produced to meet

priority requiremente. Ouidelines for the preparation of a Mational list

of druge and National FPormul ary are given in UNIDO rcport.-v

(v) Production policies gnd oriteria

62. Raving finalieed the national list of eesential drugs, an analyeie

oan be made as to how best to make them available. Some drugs may be

selected for local production frem the stage from whioh suoh mamfacture

oan be undertaken dased on the ospabilities of the local pharmaceutical

industry and the infrastructure svailable. The oriteria which have to de
fulfilled for selecting druge and astive ingrediente for production in developing

oountriee are descridbed i- UNIDO n’oﬂ.y
1/ Guidelines for the Preparation of a Mtional 1ist of Drugs and Netional Pormul arv
UNIDO ID/WG.267/1, 1978

2/ Report - Second Panel meeting of Industrial Ixperte on the Pharmaomutioal
Industry,
- UNIDO ID/WG.267/4/Rev.1 1978
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63. The criteria for lccal manufacture should be technc-economic cnes

such as adequate demand to render the producticn unit viable, the availability
of raw materials or intermediates, the availability of technology and its
degree cof complexitv. savings in foreign exchange, the investment required
and the existing capacities within the country. The criteria should not

be tco restrictive and if the drug was recuired bv the country in sufficient

volume tc warrant lccal marufacture, this would be enough justificatien,

(o) Central procurement

64. BEvery country should establish oentraliszed precurement agencies whsre
feasible for the procurement cf active ifigredients for the fcrmulation and
packaging units as well as intsrmediatss and raw materials required by the
pharmaceutical industry. The experiencs of eome developing countries in

this regard has amply demonstrated that materials meeting the quality standards
specified can be procured at oconpetitive prioes through such oentralissd
agencies resulting in consideradle savings in valuable foreign currenoy.

Bven after taking up looal production. it may be necessary to import scme
essential druss in dosage form to meet ths requirement of health-care. It
will be deneficial tc oanalize s:oh imports also through central procurement

agencies and derive the advantagee mentioned abdove.

(4) Valorisation of raw materiale

65. Most of the developing oountries possese abundant resources of raw
msterials such as agricultural producte, rioh flora of medicinal herbs

and plante, essential oil bearing plants and slmghter-house by-produots
which are required by the pharmaceutical industry. However, it is necessary
to survey and evaluate there raw materials both with respeot to quantity as
well as quality to assess their suitability for use in the industry. Ths

governments can utilize pharmaceutioal centres for thil' purposs. A mobile
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unit on the pattern of one organised by UNIDO-Roumanian centre surveying
different countries in Afrioa and Asia oould be very useful for the evaluation

of medioinal plants,

(e) Develooment of production of drugs

66. Several developing ocountries had already established pharmaceutioal
industriee and in these countriee a substantial proportion of the medical

needs is oovered by pharmaceutioal produots formlated locally. This clearly
shows that such an i'duetry oan be established in oountries whioh are currently
meeting their recuirements of pharmaceutiocals solely through imports. However.
a nunber of factors has to be considered for successful implementation of

a manufacturing progranme and these are described in UNIDO report.;/

67. Based on the recuirements of developing countries and the infrastructure
available, broadly two different levels of produotion can be considered

as follows:

(1) Processins of tmulk druge into dosage forms

(11) Production of bulk drugs starting from intermediates/raw materials

Besides, the following pharmaceutioal produots can be oonsidered for

local produotions

(111) Pharmaceutiocals from medioinal plante
(iv) BPiclogical produots from slaughter-house bv-products

(v) Production of vaccine and Sera

68. The actions to be taken by govsr-ments under each of the above are
described below briefly:
57 Report - Second Panel meeting of Industrial Experts on the Pharmaceutioal

In&m‘try.
UNMIDO TN/WB.267/4/Rev.1 1978
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(1) Processin~ of bulk drucs into doraze formss

69. Simple formulntion and rackaging b~sed on imported bulk druge mirTht

be taker un as a first step in the establishment of indipenous pharmaceutical
industry. This would rermuire less complicated technology. which is available

in mary davelopi= g countries. fpart fmm saving oonsiderable foreign exchensce /'
in terns of the oost of imported pharmaceutioal produocts, this would serve

as the tasis for the creation of an infrastructure for a more developed
pharmaceutioal industry. The mamufacturing activities in a typiocal formulation

unit may i-culde tablets. oapsulss, liquida, injectables, infusions, ointmnents,

powders and gramiles.

70. The formulation of essential drugs indentified by WHO expert ocommittee _4/

can be taken up to meet the immediate requirements of preventive and curative

health oare,

(11) Produotjo- of bulk drugs starting from intermediates/raw materialss |

T1e Based on the size of tl.e market and the infrastructure available, a
multipurpose plart or indistrial scale produotion based on imported intermediates
ocould be established. In most of the developing countries where a number of
products is to be mamifactured in small volume, tle multipurpose pla:t can ve
wtilissd. Based on the similarities of prooesses and operations involved, a
mmber of simple bulk drugs can be grouped for production in a multipurvose
plant dased on l:ato intermediatss. The major groups under synthetio drugs are
slp:.a drugs which can be produced using the same type of equipment and staxting
from intermediates similar chemically. The other smynthetic drugs belongirg to
differont therapeutic groups have different ohemical configurations and hsnce
involve diftcrept methods of mamfacture. Ry varying the composition of inter-
mediatos and optimising the conditions of reaction, a mumber of synthetic drusgs

can be produced.
V Report of a WHC expert cownittee, Technioal Report Series 615,1977.
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17, Depending on the status of chemical industry in the country, the mam-
facture of synthetic drugs from basic raw materials might be taken up., The
chemical irdustry provides the raw materials, which e the major cost iters

in the total cost of production ¢f the drug. Secondly the synthetic drus momi-
facture involves different chemical rcactions/unit processes. The country
ghould have adequate mastery over these unit processes for successful production
through synthesis. Where chemical industry has developcd, the cquipments
necessary for carrying out unit procesees involved in the production of synthetic
drugs would also be available., In other words, an integrated development of
chemical industry to produce basic chemicals and intermedi ates required for

the manufacture of synthetic drugs is noo'essu'y.

3. Antibiotice belong to some of the most important therapeutic groups
havitg widespread coverage in developing countries, The mamufacture, therefore,
of antitiotics might be taken up and this irvolves fermentation technelogs usir:
special types of microbial cultures in most of the cases. The major raw
materials required by tho antibiotic incdustry are mainly agriocultural productis
wvhich are available in most of the developing countries. The other raw materials
such as solvents, intermediates and muxiliary materials could be easily imported,
The production involves submerged fermentation followed by chemical purification

and the latter is analogous to other chemical processes.

(111 ) Pharmaccuticals from medicinal plants

74, Most of tho developing countries have rich flera of medioinal herbs and
plants and essential o0il bearing plants growing wild in many cases. The
indigencus or traditional medicine which is still widespread in many of the
developing countries especially in rural areas depends on the medioinal horba,

The medicinal plants can scrve as a valuable source of .raw material for local
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pharmaceutical industry as well as for export either in the form of crude

extracts or finiched products. In view of this, developing countries can

organire scientific methods of cultivation and collection of medicinal herbs

and plants. As a first step, each countrs may prepare an essential/national

drug list based on the flora and the needs of the populztion. The essentizl \
drug list drawn up by UNIDO in 1978 orn the basis of therapeutic groups. con

be taken as a model for the preparation of such lists for each country, A

versatile but simple multipurpose plant can be established for the extraciion

of medicinal plants or active principles, Scientific cultivation of medicina

herbs and nlanits euch as dioscorea tubers, solamum, lemon grass, Rauvolfia

vomitoria, Ipecas, digitalis, scilla and senna is recommended.

(1v) Biological products from slmshter-hcuse tv-prodicts

75. The slaughter-nocuse by-products serve as raw material for the produciion
of importamt biological products such as insulin, heparin, panereatin, acrenalin
and other hormones, pepsin and other enzymes, plasma and albumin and catiut.
While a2 large munmber of animals are slaughtered in many developirg countricc,
the slaughter-house by-products are not utilized properly in many cases. In
view of this it is necessary that developing countries modernise abattoirs,
provide deep freesing and refrigerated transport facilities to make available
proper raw materials for the processing units. Primary extraction centres

oan be set up in the immediate vicinity of slamphter-houses.

(v) Production of vaccine and Sera

76. Vaccines, Sara, anti-toxins and toxoids necessary for prophylaxis and
treatment can be produced with simple equipment. It ie, therefore, recommended

that developing oountries take measires to set up/expand public health

57 Techincal consultation meetirg on Production of drugs from medicinal plants
in developing countries, lucknow, Indias, Karch 1978,
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latoratories for the production of vaccines against cholera, smallpox, arti-
tetams serum and toxoid and antirabic vacoi-e and triple antigen and oral

polio vaccine, .

Drupgs selected for basio preduction

77. As 1t would not be feasible to consider all the drugs for taking up
produotion, UNIDO selected about & drugs as shown in Annex I for illus-
trative purposes in order to be specific and to facilitate formilation of a
conorete plan for implementation. Drugs reoommended by the Second Panel of
Industrial Experts on the Pharmaceutical Industry for local production are
given in Annex II. The seleotion of the above drugs ie in conformity with the
oriteria laid down for produoction of drugs in developing countries. Further

these druss oover therapeutic groups of utmost importance based on disease

patterns obtained in developing oountries. However, it is desirable to
asoertain the views of developing countries whether these druge would meet
the priority health requirements in their respective oountries.

The teohnologies for these drugs are available with the transnational
corporations and it is neceeeary to explore the ways and means as to how the
developing countries can have aocess to the same. The teochnologies for these
drugs are alsc available in some of the developing ocountries and teohnioal

co-operation amongst developing oountries may facilitate techmology transfer.

78+ It is recognised that the mamfacture of the above drugs no doudt ocovers
practioally the entire gamut of pharmaceutioal industry entailing a large
investment. involving often complex technologies. MNrther, the infrastructure

and trained manpower available within the developing country might serve as
oonstraints. Yet the fact remains that these druge are esserntial for the health
prograwmes. In view of this it may be desirable to drew up a phased progranme

for establishing facilitien for ma—ufacture. PFor example, a mltipurpose

plant oan be installed for the mamufacture of some of the symthetio drugs involved,
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Similarly a fermentation complex can be established for the production of
antihiotica. A simple versatile multipurpose plant can algc be established
for the extraction of medicinal plants. Pooling of production capacities on
a recional basis and distribution of produots within the region may offer
definite advantages in undertaking t*e production of all the above druzs

simultaneously,

79. Industrial profiles indicating the process, raw materials required, in-
vestment involved for a unit of economical sise, the sources of technolosy,
cost of production and return on invesitment for some of the drugs are given
in UNIDO report. §/

80. The availabilitv and prices of intermediates may pose serious problems
as indicated earlier. Srovpirg around and a long-term arrangeme~t with the

suppliers may provide a solution to this problem to a certain extent. The

possibility of establishing mamufacturing facilitier for these intermediates or
a rrzional basiz to cater to the demands of the entire region might be co:-
sidered as a long-ter- solution. This is possible in so-e of the developning

oountries where the chemical industry has made some headway,

(£) Dtilization of existirz canocities

81. Developing oountries should endeavour to fully utilize existing ocapesitiies
by rationaligation, renovation and innovation particularly in the field of
maintenance of equipment, working more shifts and by the introduction of the
latest appropriats tschnology. This oan be achievsd with mich less investment
in a relatively shorter period than by the establishment of altogether neu

facilities for production.

(€)) Ancjllarv industries

82. Doveloping countries should establish ancillary industries such as

glass and plastio containers other packirz materials, chomical industry and

6/ Reporis on drugs from the National Drug list whioh because of their
essentiality could be produced in the developing countries.

UNIDO ID/WG.267/5 1978.
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engineering irdustry to meet the rec:irements of pharmaceutical industry
within the country or on a regional basis. The integrated development of
pharmaceutical industry should include the establishment of ancillary

industries.

(h) Infrastructvre

83. It is imwportant that the gover ‘ments of developing countries take
parallel action on the provision of adequate infrastructure including
utilities, communiocation network, transport, storage facilities, Research and
Developme-t and Engineerins inst:tutions both educational and consultancy
vith particular refereroe to the svecial requiremente of pharmaceutical
industry suoh as refrigerated transport and storage, uninterrupted power

suoply, water and effluent dispomal facilities.
(1) Industrial trainirg

84. It ie highly necessary that the governments of developing countries

take measuree to establish/strengthen facilities for the training of personnel
required by the pharmaceutical industry. As a long-tern msasure, educational
institutione in the fielde of chegical engineering, chemistry, pharmacy,
microbiology. industrial fermentation, management techniques etc. will have
to be sst up it necessary with the assistance of international experts. 1In
the interim nationals can be trained sbroad in reputed institutione and
factories. Some developing countries are fairly well developed in this area
and can co-operate with other developing countriss in extsnding training
facilities to their nationals. One of the important functions of regional
pharmaceutical centres is to provide training in different fields such as

wamfacture, quality control and engineering design.
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(j) Transfer of Technolog-

85. The transfer of teohnology is by far th~ biggest single constraint
on the development of domestio produotion. Whereas the production of

pharmaceutioal products in dosage form requires less oomplioated technologv.
ths manufacture of bulk drugs in many oases calls for a relatively sophie-

ticated technolozv. The =et“ods available for transfer of technology are
desoribed in UNIDO npcrt.l/Above all the teohnology proposed to be

transferred must be appronriate and should be adarted to suit looal oon-

ditions. Where different tsohnologies are available for the manufacture of

the same drug a oareful evaluation has to be carried out to identify +he

most appropriats technolog’. Teohnical co-operation anongst devsloping countries

is ons of the best ways for transferring appropriate technology.

86. UNIDO would like to invits discussion on the transfer ot technology

relating to the following drugs:
srapeutic groun g

Anal gosios ' Mspirin

Ati-infeotious agents Sulphacet amide
' Bulphadiazine
Sulphadimidine
Mploillin
Petracycline

Malaria Ohloroquine
Primaquine

Mmtituberculous agents Isoniazide
Streptorycin
Bthaatuiol

87. These druzs have been selected on the basis of their covering therapeutio
groups of considerabls imwportance and their widespread use in developirse

ecountries, Based on the expsriance of the participants in the field of

7/ Report - Seoond Panel meeting of Industrial Experts on the Phamaceutioal
Industrr.
UNIDO ID/WG.267/4/Rev.1
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teohnology transfer in respect of above drugs. it would be poenible to

formulate a poclicy for transfer of technoledy for th~ benefit of developing

count ries,

(x) Policies and legislatio-

88. Conourrent with the acticns mentioned above, it ie deeirable that the
governmnents formulate policies and enact legislation where necessary, to

develop rharmaceutical industries in their countriee as mentiocned below

in briefs

(1) Laying down of clear-cut strateries with epecifio tarsete hared on
commitment to encourase the rrq-th and develop-ent of phar~acevtic:
industries.

(11) PFormlation of healt» pclicies to extend the ues of aorropriate
pharnacentical products to the majority of the population
particularl in rural areas to derive fi:11 benefit from the
nevwly established industry.

(1i1) Franing uniform policies in respect of importe and exports of drups.
registration, national formlary and pharmaccpoea within the region.

(iv) Taking steps tc resulate prices of raw materiale eto. recuired by
the industry within the resion,

(v) Taking measuree to develop the chemical industrv, suxiliary induetrv

and the infrastructure necessary for the same to ensure rapid
and sustained growth cf an integrated pharmaceutioal industry.

(1) Regional pharmaceutical centres

89. Most of the developing countries do not have accese to up~-to-date in-
formation on technology, procees developme~t, valorisation of raw materiale
and industrial design. It is necessary to establish a pharmaceutical centre
tc provide thees eervices. As it may not be feasidble to establish such
centres in each country, it is proposed that a regicnal pharnaceutical

centre be sstablished. Such a centre will be provided with all the fascilitiee
to perform different taske mentioned above in addition to training of staff

and onrrying ovt techno-economic and feasibility studtes. Te pilot plant
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of the centre can be used to evaluate the technology. test raw mat -rials

in the process and to produce small quantities of rharmaceutical prodrets

for testing the market. It ic also useful for demonstration purposes and

for the training of staff. It will facilitate industrial planning. In brief
the regional pharnaceutical centre will furnish valuable data on the basis

of which & sound industrial policy oan be formlated.

( m) Teohnienl co-oneration amorest develoni: ng oountries

90. Fortunately some of the developing countriee are relatively more
'advanced' than others in the teohnological field and they would be in

& position to assist sister developing countries in this field, Similarly
there are other epheres such 2s teohnical training, valorization of raw
materials, suprly of basic chenioals and intermediates, pooling of produation
ospacities and exc-anse of pharmaceutical produots. establishment of rerional
pharmaceutioal centres in whioh tcchnigcl co-operation amongst developing

oountries will go a long way in developing pharmaceutical irdustyy.

!ggr jssues for digaunton

91. In the light of the sbove, UNIDO would like to foous attention on the
following issuees

(1) Selection of drugs for formlstion
(!) The selection of drugs suitadle for bdasic manufacture

(3) Ouidelines for negotirting terms and oonditions for the
transfor of technclogy

(4) Co-operstion amang developing countries on the Pharmaceutical
Industry,

11 Jotion to be taken by {nternational organisations

92.. International organisatione such as UNIDO have a vital role in assisting
developing ccuntriee in the task of developing an integrated pharmaceutical
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industry., It is necessary that UNIDO takes action on various issues
dircusned abhove in order to supplement the efforts of developing ocouniries
in achieving rapid growth of pharmaceutioal industries. UNIDO is often
called uron to take a leading role in initiating action in certain spheres

as piven belows

(a) Establishment of pharmaceutioal oentres for oarrying out various
activities recuired for the development of pharmaceutioal industries.

(v) Creating nilot plant facilities for the purpose of demonstration
and trainirg and updating existing teohnology, for introducing new
technologzv and scaling up.

(o) Carrying out feasibility studies.

(d) Assisting in the transfer of appropriate teoknologv.

(e) TIndustrial planning.to develop integrated phamaceutioal industries.

(f) UNIDO in ce-overation with WHO, UNCTAD and other international

organizations can assist developing countries in the field of
cuality control, registration. oentral proourement eto.

IIT Action to be tsken bv trans-national oornoratiors

93

»

Transnational oorporations oan make a signifioant oontribution towards
the devclopment of pharmaceutical industries in developing ocourtries. They

oan render assistance on the followirg lineses

(a) Transfer of appropriate teochnologv on ressonable terme. This
oonstitutes one of the cruoial factors in the development of
pharmacettical industries,

(b) Reviawing and developing prooesses whioh are more appropriate for
small eaale production,

(o) Making available internediates at reasonable priocee to facilitate
production of drugs at costs within the reach of the majority of
people,

( 4) Reviewing their Research and Devalopment programmes to hay more
dttention to the disease patterns prevailing in developing countries,

(e) Extending traini~g facilities to key prrsonnel from developing countries
in different facets of pharmaceutical industry,
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Drugs selected by IITDO for illustrative purnoses

Mnalresics

Aspirin

Mntiinfective drues
Arthel nentic dmes

Bephenijum

Jntidacterial druss

Mpicillin
Benzyl penicillin .
Phenoxymnethy! penieillin
Sulphacetavnide

Sulphadiaszine
Sulvhadimidine
Tetracycline

tifilarial drugs

Piethyl carbamasine

Mntileprotic druge
Dapsone

Clofasimine

atiprotoroal drugs
Moebicides

Netronidasole

ntimalariale

Chleroquine
Primaquine

Annex 1
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Mmtituberculosis drues

Ethambutol .
Isoniasid

Streptomycin

Toltut anids #

Cardiovascular druzs
gt'im-rtonuvo druzs
Reserpins

Cardiac glyoosides
Digitalis glycosides

Bermones

Insulin

Qther druge of vegetadle origin
Senncsides

or & of aninal ori

Pepsin
Catgut

nfectants

Cetrinide
Parachlorome® 1vlencl
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mnex 11

Drugs recommended bv Second Panel of Industrial Fxverts

on the Pharmaceutical Industry for local oroduction 8/

{
Malgesics %i '
Moetyl salicylic acid :

Mti infective drues i
Antibacterisl drugs |

Mpicillin

Bensyl penicillin

Phenoxy methyl penicillin
Tetracvcline

fptimalarials

Ohloroquine
Primaquine

fntituberculosis drugs

Bthanutol
Isoniasid
‘streptomycin

Udiﬁom to the list should be made to irnnlude immunologiocals, sulpna
drugs, diminfectanmts and antiseptics for medical practice and household use,

Report on Second Panel meeting of Industrial Rxperts on the Phammaceutical
Industry UNDO ID/WG/267/4/Rev.1 1978.









