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1. The Secaid General Conference of the 'United lf ations Industrial 

Development Orgmizatioo (UlfI!X)), held at Lima, Peru, in Marcil 1975, 

recommended th.at tllIDO should include among its activities a system 

ot caitin'Uing caisul.tatiClflB betveen developing and developed countries 

with the objective ot rais.ing the developing countries' share in vor1d 

industrial output through increased intema~ional co-operation. That 

reCOD1De11dation vas endorsed by the Geceral Assemblj at its seventh 

special session in September 1975. It is being implemented under the 

guidance of the Industrial Development Board, the policy-malting l'lrgan 

ot tlllIDO. 

2. Consultatiais are held amaig member comtries. Participants mq 

include ot:ricials er Govermnents es veil as representatives of industry, 

labour, consumer groups etc., as deemed appropriate by eacb Government. 

Relevant international. organizations ar1! also invited to participate. 

In the past, attendance has been 150-250 participants from 50-70 countries. 

3. The Industrial Development Board authorized the secretariat to 

undertake preparations for a consultation en the pharmaceutical industrJ 

including preparatory activities at the regional level. 

4. The purpose of this Global Preparatory Meeting is to determine what 

issues should be discussed at the First Consultation. 

Previous pre~ara~cry activities 

5. '.'Yo pm!ls r>f experts from developing and developed cc:iililtries were 

convened in June 1977 and February 1978 and a number of issues suitable 

for consulta~ions vere identified in a preliminary we:;r. 

6. The Interregional Meeting to Prepare for Consultations on the 

Pharmaceutical Industry was held in January 1979 at Cai:..·o, Eg.ypt. The 

Meeting was a'ttended by participants from 12 countries and from 9 ree;iona.l. 

organizatia.as. The purpose of the Meeting was to identify priority issues 

tha.t the d~velopiog cc...mtries wished to discuss vith dev~loped coU!ltries 

at the First Consultation. 
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VHO/UIIDQ w eement 

7. Iteco~izing the ~~~ance of illlplementing the health programaea 

required to attain the target of "Health for all bT the 7ear 2000" and 

vith a view to 110bilizing the industrial. capacit7 of deftiopiug comtries 

tor the procmc:tion of essential drugs including meaicinal. plants, the 

Executive Heads of WHO and tJIIDO entered into an agreement in August 1979 

to co-ordinate the efforts of the tvo organizations : 

"WriO's ccntribution vould focus on the identiticatim 
o! heslth neeaa and cm the detiniticn md imple.nta
tiCID of health and drug policies, UIIDO, CID i\.s part , 
vould focus CID the cle!'initiCID and illlplementatiC1D of 
industrial production policies, including pharmaceutical 
production md utilizaticxi of natural resources". 

The need to establish a pharmaceutical industq 

8. To make an ettective contributicm to heal.th care in de'Veloping 

comtries, a local pharmaceutical industry needs to be establishei. Many 

dreloping countries have no pharmaceutical. manufacturing facilities; 

SQIM have only' facilities to formulate & limited ?'Nlge Of drugs, that i S, 

convert imported bulk drugs to ready'-to-use dosage forms ; a tev countries 

have f'acilities tor the basic manufacture of some drugs, that is, the 

manut&Cture of the ac:ti ve in6 reciients tram :ocal and imported intermediates 

md rw materials. 

9. Consequently the availability ot d.rugs in mofft developi.'lg countries 

still depends at present on imports. The graving cost ot sucll imports, 

which doubled to al.most $'m:l 2 billion in the period 1972 to 1977, makes it 

imperative tor developing countries to establish facilities tor the local 

formulation or basic ?v."luf•.eture ot as vide a range ot bulk drugs as 

possible. 

10. The main constraints to the establishment ot the pharmaceutical industry 

in developing countries have been lack ot access to technology on s'llitable 

terms, limited development ct national techuological capability when tech

nology vu transferred, lack ot qu:.titied end train~d personnel, the 

• 
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limited availability and high coat ot imported bulk OiJgs and intermediates, 

mi absence C'lt veil-defined naticmal policies to promote the g:rovth ot 

the ir.dust17. 

11. With a view to usisti~g tlle cleveloping countries in the establisbment 

ot pharmaceutical ind1JStr:r, tlBIDO has ffl')lve~ strategies md elaborated a 

rmge ot policies such u drug poliey-, p%'0duction polic;r, basic principles 

tor tr1111Bter ot technology md strategy a1 replacem:nt ot chemical rav 

materials by natural rav materials. 

Issues that might be ccmsidered at the First Comultaticm 

12. unDO has, theretore, selected the tolloving issues. to pre~ent to 

the First Consultation Meeting: 

(a} The pricing and avail.ability or intermediates mil bulk drugs. 

(b) Guidelines tor licensing arnmge::DED.ts tor the trmster ot 

technology tor the basic manut"acture ot the active ingredients ot essential 

drugs and formulations. 

(c) The availability, terms and ccmditions tor the transfer ot 

tec!mology tor the manufacture of 25 essential drugs. 

13. This doc:ument explains vby UllIOO has selected these three important 

issues. 

14. The Meeting is invited to examine these three issues and advise the 

UllIDO Secre-tariat vhat type o! specific measure.. to increase international 

co-operation in these three areas might be agreed at the First Consultation. 

15. The Meeting is invited to suggest, if it so ~sires, other issues 

that might be ccmsidered by the First Consultation, bearing in mind, 

however, that (a) the number of issues must b~ limited in order to obtain 

88fter;ent ca specific: :oeasuns and (b) there will be an opportunity to 

consider other issues at subse'!uent Consultaticns on thl.~ industry. 
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THE DEVELOP!imfT OF A PHARMACEUTICAL DDUSTRY IN DEVELOPING 
COUNTRTIS AND THE NEED FOR A NEw FRAMEWORK OF INTER

NATIONAL CO-OPERATION TO ACHIEVE THIS GOAL 

The Alma Ata Declaration 

16. There is an ever-increasing and widespread recognition of the importance 

of phumaceuticals in promoting the health and veil-being of people in the 

developing countries. The Alma Ata Conference on Primary Health Care 

declared: 

••• "tbat the health status c..'f' hundreds of millions of people in 
the vorld today is unacceptable particU:arly in developing 
countries." 1/ 

The Conference called for a nev approach to health and health care and 

stated that: 

••• ~A main social target of governments, interaational organizations 
and the whole vcrld community in the coming decades should be 
the attainment by all peoples of the world by the year 2000 
vf a level of health that vill permit ·c;hem to lead a socia..ily 
and economically productive lite." :f 

17. Recognizing that Priinary Heal~h Care r~quires a continuous supply 

ot essential drugs, that the provision of drugs accounts for a significant 

t-roportion of expen~itures in the health sector and thlit t:he progressive 

extension of primary health care to ensure eventual coverage entails ti. 

large increase in '.;he provision of drugs, the Conference recomm.endP.d tha·.;: 

.•• "Governments formulate national policies end regulation~ with 
respect t~ the import, local production, sale and distribution 
of' drugs and biologicals so as to ensure that essential drugs 
are available at the various levels of :primary health c~ at 
the lowest fe"-Sible cost •••• and that effective administ.rative 
and supply systems be established." 

1/ Paragraph 13 of Report of the International Conference on P:-ilnary 
Health Care Alma Ata, USSR, 6-12 September 1978, WHO, Geneva 1978. 

£! On. cit. Declaration paragraph V. 

.. 
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18. Hove-f'er ~ lar~~ segments of the vorld' s population in the developing 

coun~-ries do not have access to the most essenti&l. drugs that are indis

pensable to ensure even minimum healt~ care. Effective prophylactic and 

therapeutic agents already exist for !ll&D.Y diseases afflicting millioas of 

people in these countries bu~ these are not available in adequate 

quantities. 

Per ca-oita consumDtion of drugs 

19. Although nearly halt of the health budget of developing co'..!Iltrie~~ 

which accounts for nearly 2 per cent of the Gross National Product of 

these countries, is spent on pharmaceuticals, the present level of consumption 

in the dP.veloping countries remains inadeql..t.ate. The p<"r capita c"Jnsumption 

of drugs in several developing countries is around $Us r as compared to 

about ius 50 in some developed countries. 

The d"!Veloping countries' share of v~rld -oroduction 

20. The value of pharmaceuticals produced in the world in 1977 has been 

estimated at $US 64.5 billion. The developing vor~d, excluU.ing China, 

contributed only ll. per cent of this productiou, out of which one half 

vas accounted for by three countries, namely Brazil, India and ~exico.it
Further.nore, a major part ~f thi~ so-called production in dev~:oping 

countries consisted of the formulation and packacing of imported bulk 

drugs. 

The n~ed f'or the establishment of a lo~al -oharmaceutical indus·cry 

21. Most of the de·7eloping countries do not have adequate foreign exchang~ 

r·esources to increase their imports year at'ter year. A mere rational way 

of supplying pharmaceuticals is an integiated development of the entire 

system of procur~ent, production and d~stributio~ of pharmaceuticals at 

the national level based on a national list of es~entiaJ. drugs vhi~n health 

cue requires. 

3/ Pharmaceuticals b the Develo'Ding ~Torld, PolidF:s on :rug:s. Ti-ad.:: 
and p;oduction, Vol. !, United Nations 1979. 

( 
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22. In ad.1.ition to contributing to the industrialization process as a vhole, 

the establish~ent of a pharmaceutical iudustry brings significant ~oci&l 

benefits beca·ise it supplies products which are essential tor the immediate 

medic .1 needs of the population. In addition a national pharmaceutical 

industry rill give each developing country more freedom to f'ornr..U.ate its 

own health care policies. 

Stage of' development of the pharmaceutical industry in developing countries 

23. Developing countries are at various stages or development of' the 

pharmaceutical industry rar .ging trom no industry at all to simple formu

lation e_··d packaging based on imported bulk drugs {active ingredients) 

and manufacture of bulk drugs based on local rav materials and the principal 
4/ 

groups are as follovs :-

{a) ·Developing countries with no :nanuf'acturing activity. In this 

category there are nearly 45 countries whi.:h have no pl:.ar:naceutical industry 

and are, therefore, dependent on imported ~~ar.naceutic&ls in their finished 

form. 

(b) Developing countries vith facilities to formulate a range of 

drugs. These countries import bulk drugs which are converted into dosage 

tor.ns such as tablets, cap~~es, o.i.ntments, liquids, povders, granules, 

in~usions and injectables. There are about 43 countries which fall into 

this category. Latin America accounts for nearly half of the :!"ormulation 

plants followed by Asia with about 40 per cent of the formulation plants 

available in the c·_eveloping countries. 

(c) Developing count-ries vith t'acilities to manu:!"actm·e some of' the 

bulk drugs as well as formulate drugs. The bulk drugs include synthetic 

~s and antibiotics. The manufactUI"e of syr cheti~ drugs lfJd.Y be carried 

out from different stag~s, that is, from late intermediates, early inter

mediates or raw materials depending on the availability of intermediates 

.!:_/ Interregional ~eeting to prepare for consultation~ on the 
Pharmaceutical Industry, UNIDO, It/WG.292/3, 1979. 
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and rav materials and status of chemical. industry in tile country. The 

manufacture of an~ibiotics involves fermentation technology usine; special. 

types of :microbial.. cultures in most of the cases. There are Just about 

seven countries which &.re in this category ant". vhich have some kind of base 

fo1· industrial si::ale production of some of t~e bulk drugs. 

Production of formulations 

24. Many of the developing countries vith .'Jttle or no manutacturing 

activity and those vith facilities to formul:ite a range of drugs need 

to concentrate on formulating the essential drugs selected by WHO Expert 

Committee.ii The selected drugs a.re of the utmost importance and are 

basic, indispensable and necl!!ssary for the health needs of the- population. 

Simple formulation and packaging based on imported bulk drugs vould require 

less complicated technology, which is available in many developing 

countries. A~a_-t from saving a consid£ra.ble amount of foreign exchange 

in tenis of the cost of imported pha.."'"!DB.ceutical. products , this vould 

serve as the basis for the creation of an infrastr..icture for a more 

developed pharmaceutical industrJ. 

Essential. d.rugs for local production 

25. Thr decond Panel of Industrial Experts ~011vened by UNIDO recommended 

that each country should drav up a national. list of drugs covering its 

major requirements to suit its partic".ll.ar heal.th needs and its p(1licy 

in the field of health, the model list of essential. drugs drawn ilP by 

the World Health Organizatio~ Expert Committ~e serving as a reference 

in this connexion. The Panel suggested criteria for selecting drugs 

for local production as follows .Y 

2..f The Selection of Essential. Drugs, WHO Techrdcal Report Series 615, 
1977. 

6/ s,.cond Panel Mee-r.ing of Industrial Experts on cl.le Pharmaceutical. 
Industry, UNIOO, ID/WG.267/4/Rev.1978. 
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(a) The drng is widely used and/or required by the health autt.orities 

to treat diseases p~evalent in developing countries; 

(b) Its efficacy and safety in the treet~ent of diseases has been 

demonstrated and WHO has endorsed its use: 

(c) The cost per treat~e~t is low enough for the populati~n to afford; 

(d) There are other special advantages of local ::na.nufactur·! as 

opposed to imports (cost of transport, stability during transport, 

availability of raw materials, sav~.ng of foreign exchange etc.); 

{e) Feasibility study of the project indicates that economic production 

could be i.Ut.imatel7 attained including the meeting of regional and inter

regional demands; 

(f) The manufacturing process is appropriate to condition~ prevailing 

in the country: 

{ g) The knov-hov for manuf'acture is available for product ion ·whether 

patented or not. 

26. The Interregional PreparatorJ Meeting recommended that tie integr~ted 

production of bulk d.l-ugs from intermediates or local raw materials might 

concentrate on some of the essential drugs. The Pha.rmact~tical Meeting 

on the Prod'!lction of Essential Drugs held in Hunga:t'Y in September 197iJ-I 

reviewed the essentia:_ity of the illustrative list of drugs identified 

by the Interregional Preparatory Meeting and recommended the production 

as a first priorit; of 25 drugs indica~ee in the Annex. The selection of 

the above drugs is in conformity vi.th the criteria laid dovn by the UNIDO 

panel of industri9.l experts for the production of drugs in developing 

countries. Further, these drugs :over therapeutic groups of utmost 

importance based on disease patterns most common to developing countries 

and are needed in large quantities. For many of these drugs the main pa.rt 

of t.he world market is in de•reloping countries. The technologies involved 

are more sophisticated and are available vi.th the transnational corporations 

as well as in some of the developin~ countri~s. 

7/ Pharmaceutical Meeting on the Production of Essential Drugs in 
Developing Countries, UNIDO/IOD. 336, 1980. 
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27. The production status of the 25 e&sential drugs iden~ified by 

UNIDO in selected countries in Africa, Asia and Latin America based on 

UNIDO country studies is summarized in Table 1 to serve as an illus

tration. Four levels of production are considered: 

(1) Formttlated locally, that is, l 01lk drugs are converted into ready

to-use dosage forms. 

(2) Manufactured from late iutermediates, that i!:', bulk synthetic 

drugs are manufactured from late intermediate <.:her.Ur.els involvin~ 

in m&ny cases the la.st step or the la.st step and the penultimate 

step of the process for the manufacture of t~e synthetic drugs 

C' .ncerned. 

( 3) ?-4'..n.nufactured frc.m early inteI'!!lediates, that is, bullt synthetic 

drugs are manufactured from early intermediate chemicals invol·ring 

tne last few steps of the process for the manufacture of the 

synthetic drug~ conc~rned. 

(4) ::a.nuf'actured from local raw materials, that is, bulk synthetic 

drugs or fermentation products such as artibiotics arc manufactured 

from basic chemicals, agricultural products, medicinal plants etc. 

(5) Researrh and devel0pment availability, that is, avai~ability o~ 

facilities for carrying out re3earch and development mo~tly applied 

research and pilot plants. 
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rl 1. Formulat6d locally Blanlt.: Data not available ~ 2. Manufactured. from late intermediates Source: Country studies E-4 

3. Manufactu~~d from early intermediates 
4. Manufactured from local re.~1 materials 
x. Research and development availability 

L 
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~ ~ COUNTRil!;S 
Q) § A-• 

0 .N:t l.a 
C\I () 

~ d Af ghenietan!.I 
·r-l 

rl p. 
~ ~I Bengladeeh 2 1 1 - I 2 1 1 1 I - - 1 1 I - 1 1 2 11 1 1 1 11 - 1 - 1 x ., e 
~ ~I In di a 4 >• 4 4 I 4 4 4 '• I 4 4 4 4 I - 4 4 4 I i 4 4 4 I 4 4 4 4 4 x 

•r-l d 
+> ·r-ll Indonesia 1 1 1 - I 1 1 1 1 I - - - 1 I - - 1 - I 1 1 1 1 11 
CJ ,g 
~I Nepal 1 1 - - 1 - - - - - - 1 1- 1 - 1 - - - i 11 

. b' b/ b., 4 b/ c/ c/ 
. Palueten 2!!! 1 1 - 2- - - 1 - 1 1 2~ 1 1 ·- - 1 1 2- 1 - 2- 2-- 1 x 

,....... 

~ ~'hailand 1 - - - I - - - - 1- - - 1 1- - 1 - I - - 1 1 11 

CJ ........ 
H Explanation of table: 

rl • 
;:: ~ 1. Formulated locally Blank: Data not available 
Pi~ ~ 2. Manufactured from le.te intermediates Sow·ce: Country studies 
• .: ,_. E-4 3. Manufactured from early intermediates ft / N 1 al. d t · .._... ., 4 , . !!!J o c.c pro uc ion 
~ ~ • Manuf&ctured from _ocal raw rnaterial.s b/ Pl .. · dl d t h · h 1- and 
0 

al • • • an1. i e ue o ig cos. 
H P.. x. Research and development ava1lab1l1ty - rest-dcted availability of intennediates 

£1 Limited production 
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28. I~ can be seen from Table l that only few developing countries have 

facilities for the manufacture of some vf the 25 essential drugs in varying 

degrees. The activities in the case of most of the countries are 

confined to the formulation of drugs. Further there is no local p1·oduction 

in some of the countries studied and their entire "'."equirement of phar:;::g,

ceutica.ls is met through the imports of dosage forms. This is also the 

case to a large extent even in the case of comparatively more advanced 

regions of the developing world in this sector. For example, th~ c~nsumption 

of antibiotics in the La.tin American and the Caribbean regions has been 

estimated at $US 524 million in 1976 and the countries in the region 

depend heavily on the importation of antibiotics. 8/ 

Investigation of constraints by U"NIDO 

29. A re. view of the present status of the development of the pha.r.naceutical 

industry in developing col:nt.ries thus reveals that there are some key 

factors responsible for hi~dering the growth and development of this 

industry. In view of this illlIDO carried out a quick investigation of' the 

key elements hampering the development of this industry in developing 

c'untries by sending consultants to selected ::ountries in Africa, Asia 

and La.tin America during the ser:ond half of 1~79. The consultants identified 

various coustraints to the grovtb. and development of the pharmaceutical 

industry in those countries. These include the wide disparity in prices at 

which formulations, buJ.k drugs and intermediates were supplied to 

different countries and the unfavourable terms and conditions for the 

transfer of' technology. 

The high cost and disparity in prices and restricted availabili~1......2!. 
imported bulk drugs, formulatioas and intermediates 

30. Some comments pertinent to tte consideration of the issue on pricing 

and availability of imported bulk drugs, int~rmediates and formulations 

are set out in the fclloving para.graphs . 

§_/ Regional Seminar on the Industrial ApplicR~;on of Microbiology 
in the Pharmaceutical Industry, UNIDO, ID/WG.300/13, 1979. 
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Disnarity in prices of imoorted bulk drugs 

30.l The expe:M;s observed that there was a vide disparity in prices 

at which a bulk d.rUg was supplied to dif':f'erent countries. Such a variation 

in prices was found to etlst even within the same country depending on 

the source of supply and licence tie-ups as can be seen from the following 

table: (Table II) 

Sources and nrocessing of ini"or.nation concerning 
data indicated in the table 

The information sources were the governmental agencies concerned vi.th 

the import of cirugs, intermediates and raw materieJ.s; public sector central 

procurement a.g'!ncies; Drugs Administration; PhE..rmaceutical !-f.anuf'acturers 

Federation: National Census and Statistics Office and the local mtm.uf'a~turirg 

units actually utilizing the intermediates and rav materials to produce bulk 

drugs. The information was either collected on the spot by UNIDO consultants 

or communicated by tne concerned authorities. 

Except where otherwise stated, the prices quoted are those which were 

operative during the year 1979. For comparison, all prices quoted in 

national. currencies have been converted into US dollars on the basis of the 

average value of the dollar during April to September 1979. 

The f.o.b. price at the port ~f despatch has been adopted as the 

basis for eva.luation. Where only a c.i.f. price was quoted, it vas assumed 

that the c.i.f. price was 2.5 per cent higher than the f.o.b. pri~e. 

The information collected does not provide a fully representative 

sample of bulk drugs and intermediate prices but does provide enough data 

for some ~eneral tendencies to be discerned. 

It can be seen from the table that there is considerable disparity 

in impurt prices of bulk drugs of!ered by different suppliers to dif!"erent 

countries ranging up to 11 times in some cases. 

High nrices of intermediates 

30.2 The study revealed that even in the case of' intermediates 

required for the manufacture of certain essential drugs, the price is 

often h.,;,gher than the imported bulk drug concerned with the re~ult that 

local production of the bulk drug becomes uneconomic n.s can be seen from 

the folJowing table: (Table III). ,, 



Bulk drug Argentina Bangladesh 

1. Acetyl 1.80 to Salicylic 
Acid 2 91 

...... 
2. Ampicillin 85.0 85.9 to 

'J'rihydrate 158.8 

3. Ethambutol 87.9 

I:. Gentamicin 1385.0 

5. Neeerpine 

6. St:.,.eptom.ycin lt5.6 to 
49.8 

1. Tetracycline 30.2 to 
87.8 

!/ Average yearly price (1978). 
W 1978 price. 

£1 Average yearly export price (1978). 

~ September 1978 price. 

~ Licence. 

fl 1977/1970 prices. 

-~ 

Table II. Import prices of bulk drugs 

(In UB dollars per kg) 

Brazil Colombia F.gypt Iran 

1.63!1 3.63 

126.79/ 95.#/ 80.0 to 
87.l 

·- . -
41.5!1 44.o 100.0 

1650.0 to 
4380.0 y 

1297.5-Y 119.0 

i8.o!l 42.~ 61.6 to 30.0 to 
63.6 31, .2 

66.o!/ 30.oY 66.4 to 
240.0 

·-

Pe-ru ! Philf.ppines 

o.83 to 
3.52 

90.0 to 
143.0 ~ 

60.5El 

24.4 to 48.o-"21 86.3 

31.2 to 37.~ 144.2 

Thailand 

b' 
1.9~ to 
3.03 

41.5 

180.5W 

32.i'Ef to 
37 .6 

·-

.., ~ 
~ . .._ 
" a" 0 
I-' • 
-.JW 

I-' 
-..) 
........ 
I-' 



Bulk drug Malaysia Pakistan 

1. Acetyl 2. 35 to 0.98 to Salicylic 
Acid 3.05 2.75 

2. Al!lpicillin 81.97 to 
'l'rihydrate 227. 3 !l 

-
3. Ethambutol 54.65 to 

116.1 !/ 

4. Gentamicin 

5. Reserpine 392.5 

6. Streptomycin 59.3 

7. Tetracycline 30.98 
..__ 

..... --. 

Table II. lmP2n prices ot bulk drug!_ (cont'd) 

India Source ot Supply 

Delgium, Oerumny, Hong Koag, Japan, USA, Graesser Salicylate, UK; 
1.86 Ciech, Poland; LPS, Etlgland, Siemsgluaa and Sohn, W. Germany, China, 

Soviet Union, tutd otner unidentitied sources 

78.2 IBI, Italy; 'Bayer, FRO; USA; Beecham, UK, and Singapore; 
Switzerland, Finland and other unidentified sources 

6.65 ICI, IT, Cyanalllide Sviea9 MedimpeJ"., ll\.Ul88-rf and other \.Ulidentitied 
sources 

-
1884 Bchering, USA~ Medimpex, Hungary and other unidentitied sources 

1537 Della Beta, Italy; Bo~hringer, Germany; and othe-r unidentified 
sources 

44.5 Glaxo, UK; RhOne Poulenc, France: Shin Kee, Hong Kong 

31.7 Sefton, Italy9 IDI, Italy; Marcel Quarre, France; and other 
unidentified sources 

--

.. 

•u l:J 
&: ....... " -: , ... P 
O>W ..... 
~ ..... 
..... 



Table III. Import prices o<· intermediates in relaticn to bulk drugs 

(In US dollars per kg) 

l 
c~st ot imEorted 

Intermediated for Price of impor~ iutermediatee 
N8Jlle of drug man'.!facture intermediates Pe:.· kg of drug 

l 2 3 4 

. 
Ch,nr~~~ine phosphate 4.7 Dichloroqu1n-.. . 

oline 42,90 20.28 
2 Amino-5-Diethyl 
Amino pentane 27,3 12.23 

Total : 32. 51 

-

2. Ampicillin Trihydrate 6- Amino Penicillanic 
811. 00 a/ acid ( 6-APA) 46.69 

I 
Phenyl Glycine 23.00 !_, 16.8~ 

Total: 63.54 E} 
.. 

3. Acetyl Salicylic S9.licylic acid 1. Ro to 1. 5611 
Acid sublimed 3,10 I 

Total: 1.584 £1 
-

I 

Ii. Piperazine Citrate Piperazine 
anhydrous 4.83 

t Metronidazcle 2 Methyl-5 nitro 
14.76 !I imidazole 

~ Average yearly price (1978) b/ Data from Mexican Plant (1979) sJ 

~ 

Price of d.r~ 
if imported 

5 

-

23.10 

aoioo 

o.84 

-
3. 23 t.o 3. 54 

J.9. 011 !J 
J --

Data from Indian Plant (1978) 

.. 

'U j ' 

&P-' ID :a, 
c;j 

....... 
'01•• 

I' 
-I .... 
I I 

WJ 
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R~stricted availability ot bul.~ drugs anG. intermediates 

30.3 The restricted availability ot bulk drugs and intermediates 

required tor the manufacture ot bullt drug~ is one ot the key factors 

hinderin~ the development ct pharmaceutical industry in the developing 
+ . coun ... rl.es. For example in one ot the developing countries, there are 

15 units having facilities for the manufacture of some of the essential 

drugs based on imported. inte:r.nediates. However. .nost ot the units are at 

present inoperative due to high cost as vell as restricted availability 

of intermediates in t~e vorld market. Even in cases vhere some bulk drugs 

and intermediate!' became available, there was no assl!I'ed availability o::i 

a continuous basis even tor a short period to sustain production without 

interruption. 

A perusal of th~ dat& given in the table shovs tbat the cost element 

cCJntribut~ by imported int~rm.ediates alone renders the local manu:f'acture 

of certain ess~ntial drugs uneconomic. The present international 

commercial conditions in respect of intermediate prices lead us to the 

conclusion that it might be cheaper to import certain essential drugs 

than to manufacture the same !Tom imported intermediates. 

Disparity in urices o! imported formulations 

30.4 A surve1 has been conducted in 1976 under the auspices o! the 

International Union against Tuberculosis with the co-operation of those 

of its constituent members who agreed to pe..-ticipate vi.th a view to 

finding out >lbether the five essential anti-tuberculosis drugs as well 

as others wh~ch ..,ere widely used were obtainable "at a reasonable 

price'' .<J../ The results are illustrated in the f'olloving table: 

(Table IV). 

<)_/ P, Chaulet, A. Benachenhou, J.P. Virot, A. Fekar and N. Ait Khaled ~ 
Bulletin of the International Union a~ainst Tuberculosis, volume 53, 
No. 4, December 1978. 

( 



rDHMULAT!ON l\LGERIA a, SALVAroR 

r:t ham1,utvl 11 
( 1000 400:ng 
tablet::i) 126.00 

b:thionamide.Y 
( 1CJOO 2')0mg 
fabl utH) 5.00 33,21 

-
'°' I , I 

I ;;; . .)11ict.zid.:;.i 
( 1000 150mg 
table~;:;) 2.10 

Pyret.zinamid~ 
( 1000 500mg 
tablet.H) 31.24 

Hifumpicin-l/ 
( 1000 300mg 
~elloidH) 225.00 400.00 

Streptomycin.l/ 
( 100 1 granun 
vials) 7,23 8. 70 

11 c.i.f. prices in 1976 

~ f,o,b, prices in 1976 

I 
I 

HONGKONG 

108.64 

18.94 

1.28 

43.68 

7.86 

Tabla IV. Imported pricea of formula~ione 
(in US Dollars per kg) 

LIBYA MADAGASCAR MALAYSIA PORTUGAL SWI'J"ZERJ,AND 

36.60 249.00 220.00 

22.33 30, 70 56.44 I 144.00 

-

1. 01 2.22 1.41 2.24 

36.77 241.36 100.00 

231. 00 417. 50 803.00 ~01. 00 

8.08 15.45 18.00 

~~ 

TAIWAN URUGUAY 

80.QO 

25.00 

"·50 

143.00 

~~.J.oo 520; (,() 

6.02 

SOURCES 014' SUPPLY 

Am&rican Cyanamid, Halyi 
Lederle 1 UK, USA 

--
'!1heraplix 1 141rance; •J, R~chtor, 

Hungaryj P.C.T, Tunloia; 
May + Baker, UK1 ~reing, 

Denmark --
oteulca, .Japan; Bayer, F'HG; 
Hoffman La Rochd 1 Fra.r.ce; 
Carlo Erba, Italy; a.r:d other 
unidentified sources 

~erck, Sharp + ~hme, UK; 
Bracco, Italy; SankyC" 1 J11pi:m; 
Merck, jhar~ + Dohme, us •. i 
and other ur1identified aourc.ee ----
Lepetit, Italy; Ciba-Gcdgy 1 

Switzerland; Lepe' .. i t 1 F'rar,r.c 

---
USSR; Olaxo, UK; Spec~_a, 

'11 ~ I 
F~anoe; Ghinaj and other ~ !.!_ 
u:.1identified sources 

-
ID :t:: 

<;°) 
I\) • 

•-•w 
I~ 

~ -, , .. 

·--J - r 
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Based on the international co-operation survey, the authors came 

to the following main conclusions: 

"The prices observed in 1976 are more of'ten related tu general market 

condit lns and to the commercial strategies of the numerous ma.~ufactU!'ing 

firms t!lan to the real production costs". 

- "In orde:r:" to choose the means of imple?llenting a national chemo

therapy ~olicy, ~d more genera!ly, a policy with regard to drugs, each 

country should have pertinent and impartial economic inf'oi:ll&tion on tLe 

different prices charged for the same product or equal quality". 

30.5 It is obvious from the foregoing that a common constraint to 

the growth and developient of the pha.."":!l.8Ceutica.l industry in developing 

countries was the high price and restricted availability of imported b~ 

drugs and intermediates. In viev of this, the feasibility of evolvil!g 

some kind of pricing scheme which could take care of all the ele:nents 

could be discussed in the Global Preparatory Meeting. 

Problems r~ 19.ting to transfer of technology 

31. The survey confirmed that the transfer of technology was perhaps the 

lttigest single constraint to the development of indigenous production. 

The common problems encountered in tbe process of transferring technolog<J 

a.re as f'ollovs : 

- restrictive conditions such as export restriction, import 

tying, price control; 

- excessive royaltf::s a.nd technical knov-how f'ees; 

- transfer pricing; 

- adaptability of technology to local conditions in te::::-ms of 

sea.le, skills, capital intensity, formulation and pacKaging; 

- horizontal transfer of te~hnology to other local enterprises. 

31.1 '!'he position concerning royalties is ill~strated in t~e 

folloving table: (Table '/) 

( 



'l'aLlo 11
• Royal tie!:! pa.id io!• technology tranaftir for formulation and pa.ckaging of bulk drug11 

Ownertihip Argentina Andean Oroup 
Colombia . 

of' Countrtas 

Private national up to 5'fo 5-1~ not exceed-
prod\1cers of ealee lng fd, on 

net aalea 

Subsidiaries of 3-~% 
foreign company of sales 

Use of brand- not exceed-
names without ing 1'fo of 
transfer of net valu1 
technology of salesY 

' 
Other cases not exceed- I 

ing 1o% of 
net value of 
of sales 

Joint ve11tures 

]} Argentina, Law No. 21617 

MexicoY 

not exceed-
ing 1'1. vl· 

total aalee 

not exceed-
.ing 3% of 
sales value 
(Licensor 
haa lees 
than 25~ 
of aha.res) 

not exceed-
ing 'i$ of 
aalee value 
(Licensor 
hae lees 
than 5c.1> 
of shares) 

~ of sales 
value 
{Licensor 
has more 
than 75%' 
of shares) 

Peru Egypt 

not exceed- 0-5iµ/ 
ing 4% 

5% ~easing 
to 

0-5'!)/ 

not exceed-
ing 5% 

5% ~easing 
to 

Aeean Group 
of Countrtee 

rft, 

'!J t-t 

~~ 
~ ~ 

~ Programa de Fomento Para La Induatria Farmaceutica en Mexico - Direccion General de Industrias, Mexico D.F. 
Abril 19·r9 

I\) • 
t..&J , ..... , 

f" 
~ -·-· J) For a maximum period of five years 

.1/ For a pel'iod extending up to 20 years 

_ _J 
-

l 

r I 
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It is obvious from Table V that the rcyalties paid by producers under 

licensing agreements to licensors regarUing formulation and packaging based 

on bulk drugs vary widely f'rom C to 10 per cent. 

Analysis of licensing agreements 

31.2 An analysis of 104 contracts relating to the pharmaceutical 

industry has been carried out ritb particular reference to the restrictive 

conditions contained thereir.. These contracts were executed during the 

period 1956 to 1978 and related to 21 licensee firms and 74 licensors with 

a co'lm.try. Among the licensee firms, 12 had foreign participation in the 

capital, while 11 of the licensor fi:nns entered into agreements with their 

subsidiaries in the country. 

The sources of technology for the production of ph.arm.aceutica.l 

:products vere: 

- Federal Republic of Germany 

- France 

Italy 

- United States of .America 

The situation in respect of restrictive clauses included in the 

licensing arrangements for the transfer of technology for the manui'acture 

of bulk drugs and formulations is summarized in Teble YI. 

31. 3 It can be seen from paragraph 31.2 that in many of the licensing 

agreements already executed, there vere restrictive clauses, vhicc 

evidently were not in the interests of the developing countries. Nev 

forms of co-operation have, therefore, ;o be devised for vhich. some main 

principles are indicated belov as guidelines. 

( 
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Table VI, Na.ture and f'reauency of the :restrictive conditions 

Restrictive Clauses 

1. Compulsory acquisition of 

active ingredients and 

raw ua.-~erials from the 

-:ra.nsr"eror or from an 

entity designated by 

the transferor 

2. Prohibition of manufactu_-."i,n~ 

or commercializing 

competitive products 

3. Restrictions to exports 

J.. CompulsorJ ti c:imi.ssion of 

innovations 

5. Post-erpiry conditions: 

• Compulsory end of production 

• Compulsory devolution of 

information 

~r of Agree~ 

59 

35 

6C 

26 

30 

33 

1973 to 
1s:7a 

11 

4 

18 

13 

10 

10 

~ .. 

70. 

39 

78 

39 

40 

J.3 

It ca.n be seen from the above table that restrictive clauses were 

included in most of the licensing agreP-ments - compulsory acquisiticn 

of raw materials and restrictions to exports predominati~g. 
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Some main urinciules for makiag licensing arrangements 

31.4 Although licensing is a vell established practice in the pharma

ceutical industry, there appears to be no single accepted fo:nn. for licensing 

agreements. Negotiations are usu'3.lly based on texts presented liy the 

licensor. Furthermore, existing practise ...mi.ch is reflected in the Licensi!ig 

Guide for developing countries prepared by the World Intellectual ?roperty 

Organization (WIPO) has beP.n developed mainly on the basis of experience on 

the relationships between enterprises in the industrialized countries. This 

however, relates primarily to transactions invoking industrial pro';-erty rights. 

The continuing discussions of the transfer of technology in UNCTAD are rather 

general as they relate to all intustries and do not take account of the specjal 

features and social benefits of aud implications of the pharm~ceutical ind•.istry. 

I!1 view of this, it is appropriate to highlight some of the ~n principles to 

be considered while vork.i.ng ot.'t licensing arrangements panicular to the 

pharmaceutical industry betveen enterprises of developed and developing 

countries. The following are some of the main principles suggested to serve 

as guidelines for licensing arrangements for thP. transfer of technology for the 

manufacture ':lf pha:rmaceutical formulations as well as bulk drugs. The order ~n 

which th<?se principles are presented is neither a reflection c. • their importance 

nor does it represent the actual construction of a contract. 

Further, an attempt •.ras made to incorporate the ma.in features deriving 

from policy decisions at the level of governments in developing countries aimed 

at streamlining licensing procedures for the a~quisition of foreign technologies 

and investment in accordance with their econo:ni~ and social objectives. 

(a) Remuneration ~d payments for technology 

It is recognized that the question of payments is primaril:1 dependent 

on ~he tecb.Dological knov-hov and expected contribution from the foreign 

~nterprise or licensor (supplier). Ta.king into account the interest and 

expectations of the foreign enterprise, it is accepted ~~at the licensor must 

receive a fair and reasonable compensation fer the knov-hov and services offered. 

On the other hanc from the point of vi~v of the recipient countries, 

emphasis is placed on ensuring the maximum benefit that is to be derived f~om 

a particular trans.llc-cion both in the interest of the recipient enterprise as 

vell as vith regard to the sector of industry in general, and -che socio-economic 

ben~fits that knowledge brings to the count!"'J. 

-
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To il:..ustrate this, governments of developing countries have endeavoured 

to ensure tha't tl::.1'! terms of transfer ought not to be onerous but reasonable, 

vith a bare minimum. for the WHO list of essential drugs, a fair fee for 

speciality drugs already in us~ ti.ad a reasonable maximum for products which 

ar~ the res-;tlt of original r~Jearch and development of the licensor. 

$1.iggested range of royalties for for:nulations 

(i) based or. essential drugs in WHO list 

(ii) based on speciality drug~ (according to 
the level of tec!'.4.ology transferred) 

(iii) in exceptional cases 

0 to 1 per cent 

l to 2 per cent 

up to 3 per cent 

Suggested range of royalties/lump sum pa.yment for the manufacture 
Of bulk drugS 

A basis of 2 per cent (in exceptional cases, it ms::r be raised to 

3 rer cent according to the level of the technology proviel.ed az:.d the drug 

produced) on sales f-.r a period of five years maximum may be considered. 

Royalties payment should be calculated on net ex factory sales price 

after deducti.!J.g discounts, al.J.ovances, rebates, turnover taxes, value of 

basic drugs supplied by the licensor (supplier) Qr other sources indicated 

by him. 

(b) Exclusivity 

From the point of view of th~ recipient country a.nd their enterprises 

a license contract for the manufacture of pharma.ce"J.ticals, particul.arJ_y bulit 

drug'3, would be to secure exclusive man·.i:facturing rights at least for the 

domestic market, enabling the recipient company to ouild up the necessarJ 

capability and market in order to benefit as much as ~ossible from the 

application of foreign know-how. In this ~onnection the licensor shall ~rovide 

the knov-hov etc. exclusively to the licensee (recipient) and to no other party 

in the licensee's country. 

On the other hand the licensor's prefere:ice vould be to grant noo.

exclusi ve rights for manufacturing retaining the right to transfer the same 

technology to other enterprises in a given coun·cry. 
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The issue of exclusivity is also related to sales end distribution of 

a product manufactured under a license. In this connection the licensor's 

preference as observed from past experience wou.ld be to ens·U"e that he retains 

the right to sell lirectly in the do111.estiC" market. 

( c) Duration of agreement 

The duration of an agreement becomes an issue closely linked with the 

remuneration for technology. · From the point of view of the recipient country 

the duration of the contra.ct shouH. never be shorter than the time reqcired to 

fully absorb the know-how under cv:isideration; in other words~ the duration of 

the agreement is closely related to the type of procest:< or techtlologica:L know

how in question. In viev of thi~, the duration of the agreement ::;hou.ld be 

reasona.t.ly long e!lough to enable the licensee to fully assimilate the technologr. 

(d) Confidentiality 

Issues pertaining to confidential.ity in contractual agreements deserve to 

be considered at tvo different levels: 

(i) the recipient enterprise in the developing country; 

(ii) the overall interest of the developing country. 

With respect to the licensee, t:!le issue of confidential.ity la.rge]J• relates 

to specific provisions in the technology contract; whereas with respect to the 

recipient developing country the issues relate primarily to the question of 

sharing and disseminating information and experience with the objective of 

broadening the area of technological choice, know-how and expertise regarding 

the acquisition of foreign technologies in various production sectors. 

One of the areas of -:onflict related to the question of confidentiality 

is that the foreign licensor introduces contractual obligations for the licensee 

that prevent the use of this information even after the termination of the 

agreement. A ~ore reasonable provision will be the o~e requesting the licPnsee 

to keep during the life .. time of the agreemeJJ.t on a confidential. basi:l the 

technical info'l"'lll8.tion spechically indicated by the licenso-r -as being -of a 

~oJfidential. natt..:"c. 

(e) Ac~ess to improvements a_~d grant-back nrovisions 

T.ll'ough the examination of a large number of contracts executed in 

deire:oping countries it has been foun.d that grant-back provisions have been 

l 
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introduced requiring ~he licensee to as~ign-back to the licensor any nev 

~atents, improvements 0r the result of technical developments, achieved by the 

licensee during the life of the agreement. 

Grant-back provisions can be broadly divided into three pa..."'ts: 

l. Pro·tisions in which the licensee is obliged to inform the licensor 
of all the knovledge and excerience which licensee bas acquired in 
connection vi.th the goods and services covered by the contract. 

2. Provisions that oblige licensee to assign the rights (patent rights 
or rights arising from application thereof} related to any improve
ment, invention or application of inventions which the licensee has 
made through his own efforts. 

3. l'rovisions that oblige licensee to grant to licensor a licence on 
any- improvement, ~vention, or application of invention which the 
licensee has made. 

The basic criteria considered by many developing countries are that these 

provisions shall not work against tile interest of the lice:asee. A !\u-ther con

sideration is that the supplier of technology is placed under the same kind of 

obligations and the obligations of the licensor and the licensee are properly 

balanced in relation to: 

royalty pqments; 

duration of ~aid obligations; 

- the territory in vhich improvements will be exploited by either party; 

- the degree of exclusivity applied to either party. 

Ont~~ basis of the above it might be considered that: 

The licensor and the licensee shall communicate to each other free of 

charge any improVP"IPn-t '::'./rationalization/ economies /innovations in pro :::ess knov

b~~ iuid .:.1.~ Gte other items agreed upon during the lifetime of the agreement. 

(f) Indemnification for patent infringement 

The licensor should Ldem:aify the licensee from and against a.l-1· actions 

by third parties regarding infringement or alleged infringement of patents 

involved in the manufacture, use and sale of the drugs. 

(g) Restrictive clauses 

the licensor sh~uld not restrict the use of technology a:t'ter the 
expiration of the agreement; 
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impose prices or restrict the "'l'Olume of production; 

designate or restrict the source of supply of intermediates and basic 
chemicals to be used by the licensee. 

(h) SupPl.y of c1rugs, inte:mediates and rav materials 

The licensor should supply drugs, inter:neC._ates and rav materials d11ring 

specified duration at prices no less favourable than the price usual.l.y charged 

by the licensor or other suppliers for such products in conformity vith 

specifications agreed upon. 

The licensee shal.1 be f:ree to bey such drugs, intermediates and rav 

material.s conforming to agreed specifications from other sou.....-ces. 

(i) Export 

The licensee ~hould be free to export the products covered by such agree

ment vith a viev to avoiding duplicatio::. of mar.ufacturing activity and eliminat~ 

avoidable investment of scarce resources. 

( j ) Training 

The licensor sh~uld provide ~t the production facilities in licensor's 

country adequate training to licensee's personnel. 

(k) Joint ventures 

In the case of joint ve'l.ture arrangements, the participation of the foreign 

company may not exceed 40 per cent of the total capital and the rate of royal.ty 

should be inversely proportional to the tierce:itage of its equity in the capital 

and that a portion of i+,s profits be spent on research and development ia ·~he 

i..:ost country. 

(1) Lavs governing the e.gre~ 

The licensing agreement shall. be governed by the la~s of the licensee's 

country. Conciliation by.parties acceptable to both the parties &nd governments 

as the ca~e may be or arbitration may be tak~n recourse to. 

l 

( 
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The availabilit:y end tems and conditions for the transfer of' technology 
for the manufacture o'f 25 essential d.rugs 

32. Since the developing countries are at different st88es of development 

of the pbarmaceutica.l industry, the level and sophistication of technology 

reqiiired in each c!lse would naturall.y" vary. For example the production 

oper~tions involved in formul~tion a::id packaging do not necessarily involve 

sop!rl.sti-:ated high-priced technology. It is therefore a. matter cf n"gotia

tion for a better !l.rrangement based on royalty payment. l!owever, there is 

a lack ef infc-!'ml!.tion and knovledge concerning the facilities and infra

structure avai~.abl.e iii. the recipient developing country. Many of the 

develcping countries have a large under-employed man-power but scarce 

capital. So a sophisticated technology vhich tends to be capita.1-intensive 

aiming at the maximum output per man-bour vill be unsuitable. Hence the 

cb.Clice of right technology to suit the environment of the developing 

countries on reasonable terms and prir.es is a prerequisite to produce a 

good quality ~roduct at a competitive price, 

As regards those countries vhich are already il!volved in this industry 

and which would like to expand their activity in chemica.1-based drug produc

t~:on, the matter of acquisitio~ of technology is very crucial since such 

tt.:bnology is virtually not available or even if available is so expensive 

to render loca.l production often uneconomic. In this case, too, the evalua

tion of technology and its appropriateness to the anticipated production 

programme bave to be ca...-ried out vi.th expert knowledge to suit the conditions, 

capacities, raw materia.ls with a viev to secure the economic and technical 

viability or such production. The UNIDO survey confirmed that there were 

difficulties in obtaining access to the technology suitable for the environ

ment of developing countries at a reasonable price. Hence it is necessary 

to find. ways and means to obtain suitable technology to promote the growth 

or this indl!stry. 

Conclusion 

33. If the .uma. Ata goal of "Heal th for all by the year 2000" is to be achieved, 

conditions bave to be created con·iucive to facilitating the production of 

adequate quantities of pharmaceuticals in the developing countries. Based on 

l 
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the present distribution of world output of pharmaceuticals, the 

pharuaceutical industry in the developing world would :ia.ve to grow at 

about twice the rate of that in the developed world over the entire 

period till the end of this century if it were to contribute a 25 per 

cent share of the total world produ~tion of pharmaceuticals in the year 

2000. This must be considered a minimum requirement bearing in mind 

that the developing countries (excluding China) will have nearly 75 per 

cent of the world's population in the year 2000 and the need for the 

industrial output of developing countries in all sector.:> to reach 25 per 

cent of tota: world industrial output as stated in the Lima Declaration 

and Plan of Action on Industrial Developnent and Co-operation.12/ 

However, the present state of the pharmaceutical industry in these 

countries already accounting for over tuo thirds of the-population of the 

world is far from adequate to meet these collllli tments. 

_ ~ de.velopi.ng countries cannct be expected to cioirtinue to 

depend indefinitely on imports to meet their entire requirement of 

pharmaceuticals. Similarly, the developing countries where there are 

facilities for formulation and packaging are not expected to limit 

themselves to these activities and should be in a position to pro~eed 

towards backward integration into the ma.n11facture of active ingredients 

from intermediates and raw materials. The overriding facts that a 

healthy population is the backbone for any development programme a.nd 

tha.i. a.n indigenous pharmaceutical industry has other social benefits to 

confer should outweigh the oft repeated considerations such as th~ economy 

of sec.le a.nd ava.ilabili ty of large enough ma.rats being the decisive 

fa:tors for the establishment of a pharmaceutical industry in the 

developing countries. Similarly the relationship between the supplier of 

technology and bulk drugs, intermediates and raw materials and the 

recipient developing country has to be worked out from a new perspective. 

This naturally calls for a new framework in the international co-operation 

which could be worked out at the First Consultation. 

~ UNIOO, ID/CONF.3/31. 
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ILW5TRATIVE LIST OF 25 ~ moos roR WHICH FACILITIES 

roR mE U>CAL JWrnFACTtlRE OF ACT-VE I?iGBEDIDTS 

SHOULD BE :ESTABLISHED IlT IEVEWPING COUN'I'RIE5 

ANA.LGE'l'ICS 

1. Acetylsalicylic acid 

2. Paracetamol 

ANTI-INFWrlVE mms 

Anthelmi.ntic dr.IgS 

3. Bephenium 

4. Piperazine 

Antibacterial drugs 

5. Ampicillin 

6. Penicillin-benzyl 

1. Erythromycin 

8. Streptomycin 

9. Sulphadimidine 

10. Tetracycline 

Antifilaria.l :trugs 

11. Diethylcarba.ma.zine 

Antileorotic d..rugs 

12. r<>.psone 

Antima laria.l drugs 

13. Chloroquine phosphate 

14. Prima.q'J.i.ne 
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Antituberculosis drugs 

15. Etbambutol 

16. Isoniazid 

CARDIOVASCULAR DRUGS 

Antihn:ertensive drugs 

17. Xethyldopa 

18. Reserpine 

mtlRETICS 

19. Furosemide 

ANTI-DIABET'!CS 

20. Tolbu.tamide 

ORAL CONTRACEPTIVI!Z 

21. Ethiziylestradiol 

DOOllOLOGIC~ 

22. Blood fraction.i.ng 

VITAXINS 

23. Vitamin A 
24. Vitamin B12 
25. Vi.tamin C {Ascorbic acid) 
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