
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


• 

• 

. • 

• 

'~" UNIDO 
~ 
Unil!l!d Nations Industrial Development Orpnization 

Third Consultation on the 
Pharmaceutical Industry 

Madrid, Spain, 5-9 Ocotober 1987 

THE CHALLENGE OF 

BIOLOGICAL TECHNOLOGY TRANSFER 

TO DEVELOPING COUNTP.IES 

Background Paper 

Prepared by 

the UMIDO Secretariat 

* This document has been reproduced without formal editing 

V.87-84425 

Diatr. 
LIMITED 

ID/VC.466/lO(SPEC.) 
22 April 1987 

EHCLISH 



- ii -

~ 

fllll:fACI •••••••••••••••••••••••••••••••••• "' •••• l 

INTRODUCTION •••.••••••••••••••••••••••••••••.• l 

PBISINT STATUS or T8B BIOLOGICAL IMDUSTRY 2 
' 

TRI SUPPLY SITUATION Df DIVILOPDfG 
OOtJNTRllS • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 3 • 
CURRinrr AND nmJRE DBMAND FOR BPI VACCINES 5 

Tiii ll>DIL PROGIWIS l'OR '1111 PRODUCTION 
or VACCINIS Df DIVBLOPING COUNTRDS ••••••••••• 6 

COllDITIONS FOR SUCCISSFUL TICllllOLOGY 
TRAllSl'IR • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 7 

01 BIOLOGICAI.S •••••••••••••••••••••••••••••••• 9 

COll:LtJDIM; RDIAlllS •••••••••••••••••••••••••••• 10 

llll'IJllJfC:BS • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 11 

• 



' 
• 

• 

- l -

This paper deals with the transfer to developing countries of 
technology related to the manufacture of biological products. 

Since the Second Consultation on the Ph~ceutical Industry in 
November 1983 and the creation of UNIDO's Advisory Panel on Preventive 
Medicine in December 1983 much progress has been achieved in the 
understancl.£ng of the various as~ts of biological technology transfer. 
In March 19861 a Model Progra..11e for the Production of Vaccines in 
Developing Countries was finali~ed and adopted by the Advisory Panel on 
Preventive Medicine. The present background dooment serves as an 
introductory paper to the Model Progr&m1e1 highligbting the opportunities 
and risks presented by the transfer of technology in the field of 
conventional vaccines. It raises three key issues in this area: the 
availability of the technology, the feasibility of its transfer and the 
advisability of actually proceeding with such technology transfer. 

Recognizing that i..unization progr&lllleS are an essential 
component of primary health care, especially in developing countries, the 
Second Consultation on the Phal"'llBceutical Industry, held in Budapest, 
Hungary (21-25 November 1983} agreed on a m.l:lber of points of major 
importance concerning biological technology transfer (l}: 

1/ The transfer of biological technology should be offered in stages: 

The first stage must be the creation &Dd the running of a 
validated national quality control facility and a quality 
assurar~ce program1e; 

The second stage could be the transfer of technology of 
vaccine pac~agin, , blending and filling. A precondition for 
that type of technology transfer is often the purchase of 
bulk vaccine fr011 the supplier of the relevant technology. 
As a preliainary stage, the setting up of an infusion and 
reconstituting fluids plant could be crucial in orde~ to 
assure the transfer of technology for the water ti·eataent 
process and sterile operation; 

The third stage would be a step by step approach 
assi•ilating technologies frOll packaging and filling to 
actual 11&Dufacture and fr011 the production of conventional 
vaccines to aodern ones. Joint ventures were deemed 
advisable only if they covered inctu.trialized producti~u 
technologies. It was further postulated by the SecQnd 
Consultation that production facilities could be developed 
at Bubregional or regional levels to achieve econ011ic 
feuibility. 
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2) The vaccine produced llUSt comply with Wll> specifications. 

It was r~ by the Second Consultation that UNIDO should 
take a series of actions including: 

Adopt a step-by-step approach for establishing a control and 
production capability of vaccines in two ways: 

Froa packaging and filling towards actual manufacture; 
Froa production of conventional vaccines towards llOdern ones. 

l11Plemeot long ten1 continuous technical e-.sistance and support 
progra es for effective assimilation of technology and control 
procedures to be tranaf erred. 

To this end, shortly after the Second Consultation, UNIDO created 
an Advisory Panel on Preventive Medicine to llBke recom11endations on the 
technical and econoaic aspects of the establishllent of the Organization's 
progrmm1e of Industrial Production of Biologicals (IPB). It is the 
Panel's current role to oversee and give advice on the implementation 
activities of the IPB progr e. 

The Advisory Panel has met four times since its inception: in 
Vienna, Austria (21-28 February 1984); Bogota, C:olOllbia (22-23 November 
1984); Bilthoven, The Netherlands (6-7 June 1985); and Ottawa, Canada 
(11-12 March 1986). 

The 11&in conclusions and rec~ndations of the Advisory Panel are 
embodied in the chapters that follow, in so far as they relate to the 
transfer of technology as described in the Model ProgrB111me for the 
Production of Vaccines in Developing Countries (2). 

f~.§INT STATUS or TllB BIOLOGICAL !NDUSTRJ 

There are, worldwide, suiie 20 producers of polio vaccine ~nd 
J1eaSles vaccine, 31 llBDUfacturers of BCG, over forty laboratories ~hat 
ll&ke diphtheria - pertussis - tetanus vaccine and nearly 70 that produce 
tetanus toxoid (3). 

However, only a dozen or so biological 11BDufacturers compete 
regularly in the UNICIF and PAii> tenders that provide the bulk of 
vaccines for WHO'• Expanded Progr111111e on Immunization (BPI). These 
companies are all located in Western Burope or in Nor~h Allerica (4). As a 
reainder, the objective of the BPI is to provide illlUJlization for every 
child in th~ world againat diphtheria, whooping cough, tetanus, 11e88les, 
poli011Yelitis and tuberculosis, by the year 1990. 

It ..,.. fftared, a few year• ago, that there would be a decreued 
interest in 1111Dufacturin« c~nveutional vaccines in the industrialized 
countries and hence a ahort.,:e of supply for the vaccination pro1r-.,s 
of dl!Veloping n•tiona (5). Thi• fear haa not 11aterialized. While it is 
true that in the United States, the nUllber of biolotical 1N1Du!acturers 
declined from 11 in 1966 to only 5 in 1981, this phena..non did not occur 
in other p~rts of thft induatrielized world. The very serious proble11 of 
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product liability turned out to be a greater disincentive for American 
producers than diainishing local demand or low profit 11argins on sales of 
vaccines in the international market. 

To quote from UNIDO Sect?ral Studies Series No. 4: "Nevertheless, 
the supply situation is satisfactory and there is keen price competition 
aaongst the bidders of international tenders .. (6). 

Manufacturers in the in<lustriHlized countries have repeatedly 
stated that, provided certain conditions are met, there should be no 
•ajor difficulty in continuing to supply high quality products, in the 
required quantities, and at competitive prices, for the vaccination 
campaigns of developing countries organized under the EPI. The conditions 
cited include: realistic quantity forecasts by the international 
procurement agencies (UNICEF and PAllO), reasonable lead times and the 
adoption of a multi-supplier sourcing policy for each of the EPI vaccines. 

~ost of these basic conditions currently prevail and there snould 
therefore be no shortfall in the foreseeable future. 

This does not mean, however, that the option of local manufacture 
of biological products should be disregarded by developing nations. As a 
first step, each country must examine its own supply and demand situation 
and study the benefits and risks involved. These considerations are 
c.Jvered in the following chapters. 

The pros and cons of local llBDUfacture, following the step by step 
strategy recommended by UNIOO's Second Consultation, should be evaluated 
against the current supply situation for the EPI vaccines and future 
expectations. 

T~e goal of relative self-reliancP so far as conventional vaccines 
are concerned is a laudable one. Howe· existing procurement 
possibilities, economies of scale Bl.J public health considerations ~hould 
not be overlooked. 

Many developing countries are currently rece1v1ng their EPI 
vaccines free of charge through donor agencies. Others, who ere supplied 
through the PAHO Revolving Fund or by si•ilar arrangements, purchase the 
products they need et international tender prices calculated on the basis 
of worldwide requirements. Countries with•>Ut the required infrastructure 
and trained 11anpower contemplating the pr~uction of BPI vaccines for 
their own needs alone, 11USt accept that local 11anufacture is, or is 
likely to be, the least econ011ical solution of the three. One of the 
possible lonf term effects of donation programmes is the "free of charge" 
concept of vaccine supply which undermines, fr011 a financial standpoint, 
future policies of vaccine purchase or local production. 

The subject of vaccine donation, within the scope of the Expanded 
Progrmime on I1111UJ1ization of WHO, was touched upon at the Fourth Meeting 
of UNIDO's Advisory Panel on Preventive Medicine. The Panel re11arked that 
the donation of vaccines 118Y be considered by the responsible authorities 
of llBnY developing countries as a penaanent solution for supply to their 
national imirunization progr&1111es. If free donation is reg~~ded as a final 
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long tena solution for the supply of vaccines, local production will 
never be feasible for the recipient countries since the cost of donation 
is zero. The UNIDO Secretariat considered that it would be useful if 
UNICEF could provide, on a yearly basis, a statement on its donation 
~rogr&mae with regard to its size and duration, the conditions required 
for participating as recipient in the pro(ralme, and the aarket situation 
for each EPI vaccine with particular referen~ to the adequation of offer 
and demand. Such a s'atesent would be of great i11P<>rtsnce1 not only for 
the authorities of developing countries responsible for planning and 
ill(>le.enting national immunization progr81111eS, but also for the 
biological industry currently supplying the EPI campaigns. This 
information could also play a key role in UNIDO's IPB progr~. 

So far as econoaie~ of scale are concerned, countries wishing to 
engage in local production of vaccines, through technology transfer, 
should first coasider the potential of their own national territory with 
regard to its population, birthrate, etc. Then, provided all the 
necessary competitive criteria are aet, and if contractual arrangeaents 
perait, these countries may look at the possibilities offered by the 
international export or tender aarket. 

It was suggested, at the Second Consultation on the Pharmaceutical 
Industry, that production facilities could be developed at subregional or 
regional levels to achieve econOllic feasibility. Although it is 
reasonable to expect that larger production batches would lead to a lower 
cost per dose, special require11eDts by neighbouring countries might well 
negate such saviugs. Above all, political considerations, nationalistic 
attitudes and unpredictable payaent situations could constitute 
insl·.perable obstacles to such regional initiatives. There are, it is 
trut~, a few instances of regional bulk procure11ent for t:=Ssential 
medicines and one or two ex11111>les of successful regional manufacture of 
ph&n1&ceuticals. In the vaccine field, PAllO's Revolving •'und is a good 
exaaple of regional procureaent for the BPI. So fa• as regional 
manufacture in the developing world is concerned, yellow fever vaccine 
produced in Senegal is used in the vaccination campaigns for several West 
African countries. 

The maiu public health concerns relating to pharmaceuticals in 
general, and to vaccines in particular, are quality, safety and efficacy, 
whether these products are received free of cha1·ge, purchased or locally 
produced. This implies, of course, the existence of a distribution system 
and a cold chain capable of ensuring that a vaccine which is safe, potent 
and of high qualit7 at the end of the production cycle, or upon reception 
in the country, presents the SOiie indispensable characteristics at the 
tiae it is ready to be adllinistered. 

The q~~lity control aspects of vaccine production, already 
identified by the Second c .... nsul tat ion, were highlighted in the Advisory 
Panel's disCUJ1sion on the IPB Progr&1111e at its first Meeting, held in 
Yi-.nna in February 1984. It was noted that quality usurance was 
i11Portant in the production of safe and effective biolo«icals, and also 
that the quali~y control of BPI vr.ccines in particular is of major 
concern to the World Health Organization. All vaccine~ used in ~he 
Expanded Progrmme ll\IBt be safe, effective and stable, and in cospliance 
with WHO'• Require9ellt~ for Biological Substances. The latter condition 
is sti~ulated in WHO'• Model List of BHential D1•ugs, in the s"ction 
devoted to i ... unologicals (7). 

' 
' 
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In its successive meetings and deliberations. UNIDO's Advisory 
Panel on Preventive Medicine has stressed the i-.portance. from a public 
health standpoint. of establishing an i~dependent national quality 
control authority and ll&king sure that this authority is linked up with 
wuo•s network of collaborating quality control centres. 

Once it is envisaged to package, fili and ulti11&tely produce 
vaccines locally. add~d requirements are the i11Plementation of quality 
assurance progr&1111es, and the application of Good Manufacturing Practices 
(GMP). The aost recent reports of the WHO Expert C~ittee on 
Specifications for Pha~ceutical Preparations (8) and the WHO Expert 
Comaittee on Biological Standardi~ation (9) are useful guides to 
developing countries in this respect. 

A few years ago, it was esti11&ted that not 11e>re than 20~ of the 90 
million children born in the developing world each year were fully 
i1111UDized against the six infectious childhood diseases targeted by the 
Expanded ProgrBllllle on I...unization. For lack of protection, some 5 
•illion children under the age of five reportedly died each year and 
another 5 •illion were handicapped for life. 

The latest Global Status Report on the RPI, however, indicates 
that all WHO regions, with the exception of Africa, show an i1m11unization 
coverage of over 50% for at least one of the EPI vaccines (10). The level 
of coverage for the African region is currently about 20~. The Regional 
Committee, considering that there was reasonable hope of providing 
immunization for at least 75% of African children by 1990, proclaimed 
1986 "Africa I-unization Year". Approp.-ietely, et its second meeting, in 
November 1984, UNIDO's Advisory Penel on Preventive Medicine for.used on 
the situation in Africa and made a series of rec01111endations. The Panel 
recommended that UNIDO should respond positively to requests for 
rehabilitation or expansion of existing production facilities in Africa, 
and that a •ore comprehensive approach to the production of biologicals 
in Africa should be taken. I~ this respect, the Panel disC\wsed a working 
paper on the Progrmme for Production of Vaccines in Afl"it.d, which 
stresses, amongst other things, the need for political support involving 
regional and subregional organizations (11). 

Although the overall i .. unization situation is improving, a lot 
re11ains to be done. Al110st 3.5 •illion deaths are attributable, annually, 
to the six BPI diseases. There are still ovec 250,000 cases of paralytic 
poli011Yelitis each year. At its eighth meeting, in November 1985, the EPI 
Global Advisory Grou~ formulated a series of reca1111endations for the 
global BPI progr&111e, with a view to achieving greater immunization 
coverage and setting targets for reductions in 110rbidity and 11e>rtality 
(12). If these objectives are to be reached, it goes without saying that 
gre&ter quantities of vaccine will be required. The vroblem is how to 
gauge future de11and and determine how much veccinP. will be needed between 
now and the end of the century. 

The present and projected demand for immunizing agents included in 
the BPI were thoroughly analyzed in U~IDO's Sectoral Studies Series No. 4 
(6). A c011PBriaon of 1980 consW1Ption eatiaatea with 1990 and the year 
2000 deaand projections for EPI vaccines showed a doubling of worldwide 
•equirementa by the end of the century, with the developing regions 
requiring approximately two and a ~,alf ti11es •he 1980 uptake by the year 
2000. 
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These estimates 11ay well be on the low side, especially in view of 
PABO's goal for 1990 1 i.e. the eradication of poliQ11Yelitis in the 
Americas, and the hopes, in Europe, of eliminating polio, respiratory 
diphtheria and neonatal tetanus before the end of the century. 

Current trends in UNICEF and PABO's purchasing patterns do, in 
fact, reflect the acceleration of vaccination C811P8igns and the demand 
for increasing quantities of BPI vaccines. 

In view of the above, countries with a large population, a high 
birthrate and a firm c~it.ent to the Expanded Progr~ on I..unizatioo 
llBY wish to study the option of local production of BPI vaccines. It is 
with these countries in aind that the ~el Progr~ for the Production 
of Vaccines was developed. 

At its very first meeting, in February 1984, the AJvisory Panel on 
Preventive Medicine rec011mended that UMIDO, with the advice of the 
Jllelllbers of the Panel, should start the preparation of a .aster plan for 
projects for industrial production of vaccines in developing countries 
which should include technical and economic details for the 
implementation of such projects. at different stages. 

At its second meeting, ten months later, the Pa.>1el discussed a 
working paper presented by the Director-General of the Rijksinstituut 
voor Volksgezondbeid en Milieuhygiene (National Institute of Public 
Health and Environmental Hygiene, The Netherlands) further referred to as 
the RIVM. The working paper described a aodel program11e for the 
preparation of BCG vaccine, pertussis vaccine, purified diphtheria 
toxoid, purified tetanus toxoid; the controls required for these vaccines 
and also those for cell culture r.d>ies vaccine, measles vaccine, 
inactivated poli011Yelitis vac~ine; with additional notes on buildings and 
services. staff aembers and qualifications, equip11ent, J1Bintenance and 
costs. The Panel accepted this first draft and rec011meDded that 
additional sections be prepared with aore detailed reference to training 
of pers~nnel, aniaal acc~ation, quality control, chemi~al 
engineering, local constraints, management, aaintenance, priority 
criteria and coat effectiveness. 

Subsequent drafts of the RIVM doeu11ent were studied and reviewed 
by Panel llellbera and further items were either added or expanded. These 
include the addition of standard-cost data relating to the vaccines 
produced by the unit-processing method with an indication of the cost per 
i...unized child and the importance of on site training for production and 
control personnel. 

The document, in its final for11 which includea a short Explanatory 
Mellorandua, was adopted by the Advi-lory Panel in March 1986. 

The Model Progr111111e ia intended priaarily for use by govel'Dllellt 
officials and director• of inatitutea who are reaponaible for atructuring 
and implementing national i..unizatiou progr-.. It aay alao be of 
general ,uid6.nce to the prof eaaional ataff member• in charge uf vaccine 
production. It 11Dy, in addition, serve aa a baai• for comparing different 
technologiea applied in other laboratorie• for the aanufacture and 
quality cont.a·ol of conventional vaccines. 

' 

, 
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The Model Programae for the Production of Vaccines in Developing 
Countries constitutes a s~ry of the RIVM's experience in the 
production and control of a aeries of conventional bacterial and viral 
vaccines currently used in national i..unization progr~. The 
production of oral poliomyelitis vaccine is not included in the docU11ent. 
The Model Progr e therefore offers only one option 8110ng a nUllber of 
technologies: the unit-processing principle as proposed by van Bemert • 

l) 
2) 
3) 
4) 
5) 

The Nodel Programae coaprises 5 sections coveriLg: 

Vaccine Produ.;:tion Technology; 
Quality Control of Vaccines; 
Economic Aspects of Vaccine Production end Co11trol; 
Lay-out of Technical Facilities for Production of Vaccines; 
Staff Training in Production and Control. 

The basic inf ol'll&tion contained in the Model is being coapleted by 
a aeries of UNIDO technical documents covering the production and quality 
control of BCG vaccine produced on surface culture; the production and 
quality control of oral poliomyelitis vaccine; a paper on technology 
transfer for biological production and a directory of potential partners 
in transfer of technology for biological production. 

Because of the coaplexities of biological production itself and 
the difficulties of successfully transferring the relevant technology, 
the list of prerequisites and conditions is necessarily longer than it 
would be for the transfer of less sophisticated or non health-related 
11&Dufact11ring procedures. 

Some of the basic and preli•inary conditions have already been 
mentioned: a long tena c01111itment to the BPI progr~, the acceptance of 
a stepwise progression in the production process starting with quality 
control of i11POrted finished goods, and a potential market large enough 
to justify the inveatllent. 

The specific characteristics of biological manufacture were fully 
recognized by the Second Consultation on the Phan1&ceutical Industry, in 
November 1983. The Consultation noted that the production of conventional 
vaccines differs significantly frOll that of other pharmaceutical 
products. For exaaple: 

The problems of storage and distribution are crucial and a 
continuoue cold chain is.essential; 

The products are rarely subject to patent protection, and 
established production facilities have the capacity to ensure an 
adequate supply to the developing world; 

In an i..unization progr111111e, the coat of the product is a ainor 
itea in relation to the overall coat of vaccination, and the 
success of such a progr .. 1e is entirely dependent on an adequate 
infrastructure for distribution and adainiatration. 
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The Explanatory Melloranchm to the Model Progr • e mentions a 
number of conditions which 11USt be met before, during, and after the 
actual transfer of the technology. To start with, a preliainary analysis 
of the local industrial infrastructure and of prevailing econcmic 
conditions must be made. Appropriate scientific and technological 
educational progr-&lllleS must be devised. A good organizational and 
11BJ1agerial infrastructure with the opti11al use of hU11811 resources is 
ess~~tial for the success of such an undertaking. Additional aspects 
include the guarantee that the supplier hi .. elf shall install the 
purchased equipment and ensure that all machinery performs according to 
specifications. Maintenance and training of maintenance personnel are key 
considerations. As 11e11tioned earlier, the complete understanding of the 
concept of quality assurance is of vital i11J>Ortance. 

A continuing support services plan should be envisaged at the 
te~ination of the execution stage of the project. Such a plan may 
comprise, on a yearly or two-yearly basis: a GMP audit, spare part 
procurement, performance of parallel quality control tests, training of 
new senior staff, raw materiel testing and implementation of new WHO 
requirements. 

So far as WHO requirements are concerned, the recipient in the 
developing country and the supplier of technology 11USt llllke sure that the 
buildiugs foreseen for production and control activities, the vaccine 
seed strains (bacterial or viral), the substrates and the llBPufacturing 
processes involved, all aeet WHO requirements or specifications. 

Finally, two iaportant aspects which should not be overlooked: the 
political and financial c~it.ent to such an invest.ent project and the 
aerketability of the products 118Dufectured locally. 

Politi=al will llU8t be de11e>nstrated frcm start to finish: froa the 
ao11ent the project proposal is drawn up and presented for approval, 
through .1e execution of the project plan, to the tiw: when the quality 
of successive batches of vaccine is consistently verified by independent 
audit. 

So far as financing is concerned, governments must accept that 
these are long tena projects for which long te~ funding arrangements 
have to be sought. A ten-year financial cOm11it.ent is not exaggerated. 
UNIDO's Advisory Panel has recc•ended the establishment of an 11'8 Fund, 
suggesting that contributions should COiie from UNIDO, through its 
industrial funding, UNDP, World Bank, interested governaents and UNICEF 
which is currently the 11&jor supplier of BPI vaccines to the developing 
countries. 

It i~ c011110nly believed that the llBDUfacture of good8 in 
developing nations is an econ011ically viable proposition. Thia does not 
see. to be the case for vaccines. Although 1111npower and building 
aaterials aay be available locally at low coat, U"i> to ~ of the 
necessary equipment, r~ .. teriala and CCJllpOllents will have to be 
purchued abroad, with hard currency. Viala, stoppers and leucoaia-free 
eggs are cases in point. 

This brings ua to the aspect of aarketability of the products. If 
aarketing ia defined, conciaely, a• "achieving consumer aatiafaction", 
this !le&n• that the locally aanufactured products llUalt be ca11petitive. 

• 
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They should be of caiipareble quality. safety and efficacy to the 
imported products with which doctors. c;ther health care personnel. and 
patients have become familiar over the years. Although some concessions 
.. y be -de. for example so far as packaging esthetics are concerned, no 
eo11promise on supply and delivery requirements should be tolerated. The 
locally-11ade prodvcts 11USt always be available in the required 
quantities. at the right tLae, and in good C91ldition if national 
im11UDization C811P8igns are to be conducted efficiently and effectively. 

It aust be highlighted that the costs of vaccines are only one 
fifth of those of the ililluni~alion, and the lives of some 800,000 infants 
are only saved while approxi-t~ly 3.5 aillion children die every year in 
developing countries because r.f the six BPI diseases, the above 11e11tioned 
competitiveness should therefo!"e not necessarily aean comparable vaccine 
prices at the international and domestic markets. 

UNIDO PROGIWl4B ON INDUSTRIAL PRODUCTION OF BIOLOGICALS 

The Model Progra e is intended priaarily for use by Governaent 
officials and directors of institutes who are responsible for structuring 
and implementing national i..unization progr81me8 i~cluding domestic 
production of vaccines. There are approxiaately 50 developing countries 
whose BPI vaccine requirements are being provided totally from outside 
sources, and this situation see11& unlikely to change during this decade. 
In lllllly countries of the Third World only one KPI vaccine is produced, 
and no developing country except China and Yugoslavia is self-sufficient 
in vaccines. Although UNICIF, PARO and other donor agencies are generelly 
fulfilling current vaccine requirements, acceleration of coverage and the 
recent addition of poliomyelitis and aeaslea vaccines to the immunication 
scht"Clules of several large countries of Southeast Asia aay threaten to 
exhaust these outside financial resources. As a consequence of the 
growing deaand of aeasles vaccine, the lead tiae of procurement and the 
cost of aeasles vaccine hr-.ve recently increased. 

The co..it.ent of Rotary International, the contribution of 
Canadian and Italian GoverD11Cnts 1 the grant of the Inter-Allerican 
Development Bank to UNICEF and PARO indicate that the resource 
requirements of the universal child i1111UDization can be aet. However, it 
also shows that without the above considerable donations aany developing 
co\Ultries would be constrained in their efforts to reduce childhood 
110rbidity and aortality by shortage of vaccines. 

The free donation of BPI vaccines cannot be the final long tera 
solution for the supply of vaccines, and the i11POrtation of thell is 
regarded as the first step forward to self-reliance. Developing countries 
contemplating the production of BPI vaccines, 11USt look into the 
techno-econo11ic feasibility and c011mercial profitability but should not 
neglect the social and political benefit of this venture. Th~ social and 
political considerations of domestic vaccine production in several cases 
outweigh the econoaic ones. The contribution• of c:to.eatic production of 
vaccines to a number of inter-related, social and econ011ic objectives of 
the developing co\Ultries are llllODI others as follows: reduction of 
dependance on supplies requiring foreign currency, llOre efficient uae of 
national resources, increase of doaestic stocks of technical kn~h~ and 
huaan capital in aany disciplines used in development of biologicals, 
creation of employment, and creation of infrastructure and logistic, etc. 
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In aost of the Eu-opean countries vaccine production cannot be justified 
on purely econa11ic ground, in spite of this it develops dyna11ically and 
it is hardly influenced by the recent standardi%ation tendencies either 
in Western or Eastern parts of Europe. 

The strategy of the IPB progr e is based on an industrial 
approach characterized by the concept of unit processing and homogeneous 
culture systea. This approach also secures the consistency in the 
consecutive production lots by means of a built-in quality assurance. It 
advocates the required traosf er of technology through a long-term support 
progr..-e enabling the recipient to adopt and assiJlilate the technology 
as well as assisting in the promotion of new products. 

In addition to the Model Progra1111e which is intended pri11&rily for 
use by the 11e>re advanced developing countries, UNII><> advocates a 
rehabilitation and restructuring progrtmme of existing vaccine production 
units. If adequate national support is received, the 11&in criterion for 
the implementation of a rehabilitation project is only the technical 
febSibility of the technolo~ · to be transferred. By rehabilitation the 
infrastructure is strenghte:.ed and the personnel are properly trained for 
absorbing new technolgy. The importance of these projects, that COllPlY 
with the quality assurance and quality control &equirements, is that they 
create a nucleus of know-how of production technology which can then be 
scaled up at a later stage. 

To econ011ize on production, even at small scale, UNIDO pr011otes 
the production ~f huaan and veterinary vaccines and other biologicals, in 
an existing facility with &11ple capacity either sharing only the s&11e 
services and infrastructure or even using the saae production equipment 
on time sharing basis. The introduction o~ either human vaccines in an 
existing production unit for veterinary veccines, or vice versa, should 
~a carried out by application of good 11&11ufacturing practices and quality 
assurance in line with the requirements of WHO. 

A further advantage of the industrial approach in vaccine 
production, contrary to the conventional bench-type technology still in 
use in llBDY developing countries, is that it can be developed towards the 
new biotechnological applications where f ententation is an indispensable 
eleaent of biotechnology's support system. The IPB progra..e also intends 
to 11e>tivate the statf of centres of academic research in the Third World 
to turn towards applied research and in such a way 11ay widen the scope of 
activity of production units of EPI vaccines. 

Through its IPB program111e, UNIDO can play the role of catalyst for 
the transfer of technology between holders and recipients, and with 
technical expertise, COll(>etence and resources available at its disposal 
would assist developing countrie• in aasi.mjlating new technologies and 
achieving a viable production of standard quality products. 

After the preceedini chapters which dealt aainly with "ca\•eats" 
and pr011ises, it would seem appropriate to aention that several 
developing or newly industrialized nations have already launched into 
extensive progrmimes of d011estic 11Bnufacture of vaccines (13). Amongst 
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them: Algeria, Argentina, Brazil, ColOllbia, Cuba, Egypt, India, 
Indonesia, Mexico, Pakistan, Philippines, Thailand and Venezuela. SOiie of 
these countries are even able to contemplate aoving frOll the production 
of conventional vaccines towards the llBllUfacture of llOdern ones, using 
the advances of biotechnology. 

It is the role of UNIDO's Advisory Panel on Preventive Medicine to 
advise and offer guidance to developing countries on the technical and 
econ<>11ic aspects of the establishllent of UNIDO's progra111me of Industrial 
Production of Biologicals. The Model Pro(r81111e is proof of the 
availability of appropriate vaccine technology and the feasibility of the 
stepwise and ce>11prehensive transfer of such technology (2). 

The various aspects developed in the other chapters of this paper 
are subaitted to governments as "points to be considered" when assersing 
the advisability of local llBDUfacture of vaccines and other biological 
products in countries of the developing world. It 11USt be stressed that, 
in order to launch, at any time that exigencies may require, an endeavour 
of local aanufacture of vaccines in such countries, govenuaents have to 
devise incentive measures to develop the required capabilities for such 
an 1UJdertakiog. These capabilities cover infrastructure and logistics, 
trained manpower, a quality control authority and facility, university 
institutes, research and development institutes, etc. 

To conclude, it should be understocd that the final decision with 
regard to initiating local production of vaccines 11USt resl with national 
governments, particularly where a definite i:.imrunization progrB111De is to 
be implemented to achieve definite goals. Considering that fluctuations 
of price and availability of vaccines may drastically change the policies 
of local production of i .. unizing agents, gover1111ents have to keep 
abreast of national, regional and inlen1ational developments that may 
effect their long term i11mUDization plans. 
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