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Report of a WH 0 Bi-regional Conference 
on Technology Transfer In the 

Health Field 

PART I 

I. BACKGROUND 

For some time, there has been a growing realization among 
the agencies and individuals concerned that current technical 
cooperation activities were not sufficiently broad in scope to 
accommodate the whole range of changes needed if the full force 
of health technology was to be brought to bear on health prob
lems, particularly in the third world. In the Western Pacific 
Region of WHO, one of the first priorities to be singled out when 
the regional Advisory Committee on Health Research (ACHR)l 
was formed in 1976 was the strengthening of research capabilities 
within the Region. Subsequent regional ACHR-related meetings 
examined the need for national research coordinating bodies to 
strengthen the science and technology infrastructure within 
countries. 

Similar trends in the South-East Asia Region of WHO culmi
nated in a joint Western Pacific and South-East Asia Regional 
meeting of directors of national health research bodies in Penang, 
Malaysia in 1984. At that meeting, stress was once again laid on 
the need to strengthen countries' health science and technology 
infrastructure to enable them to absorb evolving health technol
ogies efficiently. 

At about the same time, in 1983, the global Advisory Com
mittee on Health Resean;;h took note of the very rapid advances 
in the biological and physical sciences which were evolving 
radically different and new technologies applicable to health. The 
Advisory Committee on Health Research then formed a Subcom
mittee on the Enhancement of Transfer of Technology to Devel
oping Countries with Special Reference to Health. 

In 1985, the WHO Regional Office for the Western Pacific 
convened a Working Group on International Cooperation in 
Technology Transfer in the Health Field in Tokyo. On the basis 

IThcn known as Advisory Committee on Medical Research (ACMR). 
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of previous activities in the Region and some of the preliminary 
work of the global Subcommittee, the Group proposed a set of 
recommendations which essentially reflected the growing aware
ness of the need for a systems approach to health technology 
transfer. 

The report of the Working Group and the Subcommittee 
report, which was issued in 1986, provided the foundation for 
this present Conference.! 

The aim of the Conference was to review the current situa
tion in regard to the application of new technologies to the 
solution of health problems and to work out ways and means of 
improving the effectiveness of activities in that domain, bearing 
in mind the established need to enlarge the technical cooperation 
concept to encompass integrated systems approaches to tech
nology transfer. 

II. OPENING SESSION 
The Western Pacific and South-East Asia Regional Offices of 

WHO jointly sponsored a Bi-Regional Conference on Technol
ogy Transfer in the Health Field in Tokyo from 13 to 17 
July 1987. The Conference was held at the National Cancer 
Centre, Tokyo. 

Opening remarks were made by Dr. H. Nakajima, Regional 
Director for the WHO Regional Office for the Western Pacific, Dr. 
U Ko Ko, Regional Director for the South-East AsIa Regional 
Office, Dr. T. Sugimura, President of the National Cancer Centre, 
and Mr. J. Saito, Minister of Health and Welfare of Japan. Dr. 
Nakajima outlined the theme of the meeting and urged partici
pants to focus on the process rather than the content of technol
ogy transfer, while Dr. U Ko Ko reviewed the lessons to be drawn 
from the past participation of WHO and other UN agencies in 
technology transfer activities. Dr. Sugimura emphasized the 
timeliness of the meeting in view of the rapid advances being 
made in science and technology. Minister Saito welcomed the 
participants and with vivid imagery described technology transfer 
as a process designed to grow trees that bear fruit rather than a 
means of picking fruit already grown. 

Professor T. Oda, Director of the National Medical Centre, 
was elected Chairman and Dr. R. Hapsara, Adviser to the Minister 

! See Annex 6 for conclusions and recommendations. 
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of Health of Indonesia, Vice-Chainnan. Dr. K. Cox, Director of 
the Regional Teachers' Training Centre in Sydney, was elected 
rapporteur for the meeting. 

Keynote addresses were delivered by the Regional Directors 
of the two sponsoring WHO regional offices. 1 They stressed the 
major role of the health sector in overall social and economic 
development, stemming from the complex interrelationship 
between health and the other development variables. New ways 
of analysis were needed to arrive at innovative and more effective 
approaches. The very rapid changes in health technology devel
ment had made it imperative to find better ways of applying the 
fruits of science to the solution of health problems, while en
suring that their impact on the social, cultural, political and 
economic aspects of human life remained beneficial and under 
control. The increasing interdependence of nations underlined 
the need to share opportunities for solving health problems, 
particularly through the application of technology. It was recog
nized that, especially in the health field, the new international 
economic order required increasing the pace at which the gap 
between developed and developing countries was being narrowed. 
Much could be achieved if health technology development was 
pursued within the context of primary health care, which was the 
major strategy for achieving health for all by the year 2000 and 
beyond. 

III. TECHNICAL PRESENTATIONS 

To provide background material for the discussions, three 
main papers were presented at the plenary sessions. 2 In addition, 
nine papers that provided a technical basis for the group discus
sions were also presented at the plenary meeting. 

Professor Gordon Ada of Australia reviewed recent develop
ments in biotechnology. He devoted particular attention to new 
technologies derived from new concepts in biology relevant to 
health technology transfer and stressed that the technologies 
involving DNA manipulation should be given priority as being 
the most cost-effective in helping developing nations achieve 
health standards comparable to those of the developed world. 

1 See Annexes 1 and 2. 
2See Annexes 3,4 and 5. 
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Dr. M. Abdelmoumene reviewed the global Advisory Com
mittee on Health Research Subcommittee report on technology, 
transfer in health. The need to apply the rapidly evolving new 
technologies in the health sector was stressed. The "investment 
dilemma" for developing countries having to choose between 
primary care technology and the need for more sophisticated 
science and technology support systems was highlighted. Finally, 
the need to systematize technology transfer to allow selective 
exchanges was emphasized yet again. 

A third paper, on international cooperation in health research 
and technology transfer through national health research councils 
and analogcms bodies, was presented by Dr. A. Romualdez, WHO 
consultant for the Conference. The paper reviewed efforts to 
develop a network of health research councils in the Western 
Pacific Region as described by two reports of Dr. J.V. Hodge and 
Professor L.A. Malcolm, both from New Zealand. These initia
tives were spurred by the acknowledged need for national focal 
points for health technology development to (l) actively coordi
nate the development of national health science and technology 
infrastructure and (2) promote the sharing of capabilities among 
nations through international cooperation. 

IV. CLOSING SESSION 

Recommendations and strategies recognizing the growing 
consensus that it was necessary to shift from technical cooper
ation to technology transfer were presented by the Rapporteur, 
Dr. K. Cox. A number of interventions related to the concepts of 
equity, self-reliance and interdependence. After some discussion, 
a motion from the floor to approve the strategies and recom
mendations was unanimously approved. The Regional Director 
for the Western Pacific made a closing statement expressing 
satisfaction that the Conference had opened up new vistas for 
WHO not only for the immediate future but beyond, into the 
21 st century. 

V. STRATEGIES AND RECOMMENDATIONS 

The technology explosion of the last quarter-century and 
trends in WHO's own health development policies make it impe-
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rative to review the entire technology transfer process from the 
standpoint of the dynamic interaction between health and tech
nology and having due regard for differences in social, cultural, 
political and economic conditions. It is now evident that strat
egies for the appropriate application of health technology must 
include the development and utilization of methods of managing 
the transfer process itself. 

The rapid advances in information and communication have 
made the concept of a "global village" a reality. News of tech
nological developments in all areas, including health, is almost 
instantly transmitted all over the world, giving rise to heightened 
expectations and demands for their application at all levels. How
ever, the actual transfer from provider to user countries and from 
central to peripheral levels within countries is a much slower 
process. Efforts must therefore be made to perfect the transfer 
process so as to ensure the timely application of technologies 
where they are most needed while giving due consideration to 
such matters as equity, self-reliance, use at the approoriate level, 
affordability and effectiveness. 

In the health field, the adoption of primary health care as the 
major health-for-all strategy has meant first of all that existing 
technologies should be immediately considered for their applic
ability to primary health care services designed to achieve the 
strategic goal of health for all. Since WHO has been the leading 
proponent of both the goal and the strategy, it is logically bound 
to provide for greater involvement in technology transfer. The 
very rapid pace of changes in health technology, derived from 
radically new concepts in biological and physical sciences, is 
likely to require a major expansion of WHO's role in technology 
development from the present limited technical cooperation 
programmes to active management of technology transfer pro
cesses. This, in turn, implies that up to the year 2000 and beyond 
one of the primary functions of WHO will be the management of 
health technology transfers among countries increasingly working 
in mutually beneficial partnership. 

The Conference provided an opportunity for high-level 
assessment of a number of regional and global initiatives which 
have recently converged in the direction of a systematic approach 
to the use of technology in health care. 
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Principles 

Certain major principles that could well serve as a basis for 
future technology transfer programmes may be deduced from the 
discussions at the group meetings and the plenary sessions: 

I. Appropriate technological support at all levels is a vital 
component of the primary health care strategy for attaining 
health for all. That support should be primarily directed towards 
achieving equity between countries, groups within countries and 
individuals. 

2. The health sector is a major factor in social and economic 
development. It takes up a large proportion of resources but in 
return makes significant contributions in technological goods and 
services. If overall development planning is to serve the people, 
health technology development must therefore be accorded high 
priority. 

3. The capacity of a country to absorb health technology is 
determined to a great extent by its ability to participate in the 
development of the technology itself. Thus, an adequate national 
science and technology infrastructure is needed to ensure not 
only that the technologies chosen are appropriate but also that 
their application can be continually updated, thus making for 
true self-reliance. 

4. The exponential growth rate of science and technology 
in the health field requires careful monitoring of its impact on 
societies. Careful, systematic planning, based on a good under
standing of transfer processes and their every aspect, must pre
cede the application of health technology at every level in all 
countries, but especially in user countries of the third world. 

S. In an increasingly interdependent world of rapid technol
ogical advances and almost instantaneous communication, well
thought-out programmes of international cooperation in health 
technology will be necessary preconditions if technological 
partnership among nations and institutions is to work. Technical 
cooperation in its present sense is too narrow a concept to accom
modate these rapid changes and agencies such as WHO will there
fore have to broaden their outlook to encompass integrated 
approaches to technology transfer. 

In the light of these principles, the Conference has made the 
following recommendations for action by the providers and users 
of technology and by WHO. 
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Recommendations for action 

Provider countries 

I. Adoption by their governments of policies that will en
courage all agencies, institutions and organizations engaged in 
technology transfer activities to bear in mind the perspectives 
of user countries: 

1.1 by taking into account the health priorities to be tackled 
within the framework of primary health care and the need 
for appropriate technological support to be forthcoming 
at all levels of the user country's health system; 

1.2 by carrying out a realistic appraisal and continuing 
evaluation of the existing and potential capacity for tech
nology absorption within the user country's health system; 
and 

1.3 by ultimately changing the relationship with the user 
country from one of one-way dependence to one of inter
dependence among partners within a realistic time frame, 
agreed upon beforehand. 

2. Development by agencies, institutions and organizations 
of complete packages for transferring specific technologies, to 
include: 

2.1 all available information on as many aspects of the tech
nology as are required; 

2.2 provisions for the development of the required man
power and systems for the proper application oflhe technol
ogy (e.g. in health facilities development); 

2.3 utilization of components available within user coun
tries; and 
2.4 provisions for continued research and development in 
the User countries wherever possible. 
3. Cooperation with WHO in technology transfer activities, 

with particular reference to the recommendations of the Working 
Group on International Cooperation in Technology Transfer in 
the Health Field, held in Tokyo in 1985,1 as well as those of 

lSee Annex 6 for conclusions and recommendations. 
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the global Advisory Committee on Health Research (ACHR) Sub
committee on the Enhancement of Transfer of Technology to 
Developing Countries with Special Reference to Health. 

User countries 

1. Formulation and implementation of a national health 
technology policy which: 

1.1 encourages increasing self-reliance; 
1.2 facilitates adaptation of technologies to local conditions; 
1.3 provides for international cooperation; 
1.4 emphasizes equity of access to the technology for all; 
1.5 caters for present and future priority needs; and 
1.6 recognizes the importance of the health sector in both 

social and economic development programmes. 

2. Creation of a new or selection of an existing national 
body to specifically direct, supervise and coordinate technology 
transfer in the field of health. This body should have broad 
representation, including members of academic institutions, the 
medical profession, health economists, administrators and 
national health research bodies. 

3. Design and implementation of a plan of action for health 
technology development which includes: 

8 

3.1 the determination of present and future priority health 
problems (e.g. the need for cancer control activities); 

3.2 provisions for strengthening a science and technology in
frastructure involving a broad range of basic disciplines which 
may also be applicable in other sectors (agriculture and 
fisheries, for example); 

3.3 development of appropriate manpower at all levels; 

3.4 measures to enable the ultimate beneficiaries of tech
nology, namely members of communities, to participate in 
technology transfer decisions, through the use of technology 
education programmes aimed at all sectors of society (e.g. 
using informatics); 
3.5 emphasis on the technology required for the primary 
health care strategy to achieve health for all; and 
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3.6 adaptation of relevant features of existing models of 
technology transfer in specific areas (e.g. essential drugs 
production), taking into account both the successful and 
unsuccessful experiences of other countries. 

4. Consideration of the recommendations of WHO's global 
ACHR Subcommittee on the Enhancement of Transfer of 
Technology to Developing Countries with Special Reference 
to Health. 

WHO 

I. Recognition of its leadership role in the management of 
the technology transfer process in the field of health in order to 
ensure the appropriate utilization of present and future health 
technologies within the framework of the primary health care 
strategy designed to achieve health for all. 

2. Awareness of the profound influence of the health sector 
on the social and economic aspects of human development. 

3. Encouragement of Member States to develop policies for 
health technology development that take into account all the 
components of technology transfer processes to which reference 
has been made in this and previous technology transfer meetings 
(e.g. appropriate manpower development policies). 

4. Making known existing technology transfer models in 
specific areas of health development (e.g. hepatitis B virus (HBV) 
vaccine production) and providing Member States interested 
with opportunities to analyse the factors influencing both success
ful and unsuccessful experiences in the light of existing country 
conditions through publications, seminars, workshops, meetings 
and other avenues of communication. 

5. Developing models of health technology transfer in areas 
where none yet exist by carrying out pilot projects as recom
mended by the Working Group on International Cooperation in 
Technology Transfer in the Health Field held in Tokyo in 1985 
and the global ACHR Subcomittee on the Enhancement of Trans
fer of Technology to Developing Countries with Special Reference 
to Health. 

6. Encouraging Member States to study and adopt, whenever 
applicable, the recommendations of the groups of this meeting 
when they are developing action programmes for technology 
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transfer in the fields of communicable diseases, informatics, 
health facilities, essential drugs, cancer detection and health 
manpower development. 

7. Support for the development of technology transfer 
networks among agencies and institutions, both governmental 
and non-governmental, of Member States, thus enabling them to 
share experience, expertise and technologies with each other in 
specific areas of need, to make the best possible use of available 
resources and to reduce duplication of efforts to a minimum. 
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PART II 

Group Discussions 

On the second and third days, the Conference was divided 
into six groups to discuss in greater depth the process of tech
nology transfer as applied to communicable diseases, health 
informatics, health facilities development, essential drugs, 
cancer control, and health manpower development. 

All the groups were given the following terms of reference as 
a framework for discussion: 

(1) to review the current status of technologies in the 
domain unde- discussion and their transfer among countries; 

(2) to d rille the appropriateness 'of technologies transfer
able among countries; 

(3) to study the mechanisms, processes and applications of 
technology transfer; . 

(4) to outline information services for technology transfer, 
and 

(5) to recommend practical means and appropriate plans of 
action for technology transfer, specifying the roles of WHO and 
the health authorities of Member States. 
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Chapter 1. Communicable Diseases 

Summary. The working paper for the group focused on exper
ience in the transfer of vaccine production technology from 
Japan to India, China, Thailand, Fiji, Tonga and Samoa. The 
technology. transfer resulted from confirmation that hepatitis B 
virus (HBVJ injection and Japanese encephalitis (JE) were 
important health problems in the user countries. The state 
of technology for surveillance of HIV infection (including 
AIDS) was also reviewed. 

Group discussions centred around some principles involved in 
technology transfer, such as the fact that perceived health needs 
must be the basis for the acquisition of technology. The group 
also noted that the impact of biotechnology on vaccine produc
tion would soon be felt, so that provision must be made for shift
ing vaccine production methods of those using recombinant 
DNA techniques. The problems of producing diagnostic reagents, 
particularly for AIDS surveillance, was extensively discussed, 
emphasis being placed on methods applicable by primary health 
care services. The need was stressed for continued development 
of safe blood transfusion procedures. 

The group recommendations were in general agreement with 
the overall strategy recommendations and are contained in the 
full report below. 

I. REPORT OF THE GROUP 

It was decided that the frrst two items in the terms of refe
rence would be discussed separately for each of the diseases 
under consideration. The other three items, being of a more 
general nature, would be discussed later. 

Since the field of communicable diseases was so vast, it was 
considered advisable to choose as examples those that were of 
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particular relevance to the Western Pacific and South-East Asia 
regions. 

Immunization to control hepatitis B virus infection 

It was reported that the HBY carrier rate in the Western Paci
fic Region varied from 0.1 % in Australia to II % in the Philippines. 
The disease was endemic in many countries in the Region. In 
China the carrier rate averaged 9% and in some areas of the coun
try primary liver cancer due mainly to HBY infection accounted 
for about 80% of all cancers and was especially prevalent in 
males. With the cooperation of the Regional Office, some aspects 
of vaccine production technology had been transferred from 
Japan to China in order to facilitate large-scale production. Nine 
million doses of vaccine had been produced in 1986 in four 
Chinese centres and this was expected to increase to 27 million 
doses in 1990. 

By 1995, it was expected that sufficient vaccine to immunize 
80% of all neonates would be produced. The vaccine was based 
on the viral surface antigen, HBsAg, derviced from the plasma of 
infected people. In the small Pacific islands such as Fiji, Tonga 
and Western Samoa, vaccine production was not feasible; their 
policy was to collect plasma, screen it for HbsAg content, for
ward high-titre plasma to Japan for processing and receive back 
the prepared vaccine. The overall efficacy in protection was up 
to 80%; this could be increased to more than 90% if the vaccine 
were administered with immune globulin, but that was not 
feasible on a large scale in many developing countries. Incor
porating HBsAg vaccination in the EPI programme was being ex
plored. The vaccine was relatively heat-stable and in most areas 
of China, for instance, where about 80% of neonates were 
covered by BCG vaccination, there was a distinct possibility 
that this could be done. 

Appreciation was expressed of the rapid and effective action 
which had been taken to institute effective control of this very 
serious disease in endemic countries in the Region. The high cost 
of the vaccine, which was due to a variety of factors, had encour
aged research to develop alternative vaccines based on producing 
HBsAg by recombinant DNA technology. A second-generation 
vaccine composed of HBsAg produced by transfected yeast cells 
had already been licensed in the United States of America and the 
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results of a trial in neonates in Burma should be available in early 
1988. A third-generation vaccine, composed ofHBsAg produced in 
a continuous cell line of Chinese hamster ovary cells was also being 
produced by several Itrms and a trial in human beings was shortly 
to begin in the Philippines. This last production method offered 
several advantages. It was expected that both the second-genera
tion and the third-generation vaccines produced would be 
cheaper than the plasma-derived product. The possibility re
mained of incorporating DNA coding for HBsAg into a live vehicle 
such as vaccinia virus. Such a preparation could readily be manu
factured in third-world countries (as smallpox vaccine had been), 
would be" very cheap and should confer long-lasting immunity 
after a single injection. 

It was reported that Brazil had recently decided to manu
facture HBsAG vaccine on the basis of recombinant DNA tech
nology and that in China research on the production of HBsAg 
by transfected yeast was in progress in Beijing and Shanghai. 

Immunization to control Japanese encephalitis 

It had proved difficult to control the vector (Culex tri
taeniorhynchulf) of Japanese encephalitis, a virus disease endemic 
in several countries in the two regions, but immunization of 
humans had proved effective. In Japan, the virus, grown in mouse 
brain, was inactivated and then highly purifred; it caused no sig
nificant side-reactions. In China, virus was produced in both 
mouse brain and in primary tissue culture cells and then inacti
vated. An attenuated live virus strain was also being developed. 
The inactivated vaccine had been widely used in Japan and the 
Republic of Korea; in Japan the disease had been practically 
eradicated since 1980. Transfer of the production technology 
to Thailand and India had been successful and those countries 
had already produced over six hundred thousand doses of the 
vaccine. In a trial covering 70 000 persons in Thailand it had 
proved to confer adequate protection. Here again the possibility 
was being explored of incorporating the vaccines into the EPI 
in endemic countries. 

Despite the proven ability to produce a satisfactory vaccine 
in this way, the method involved the use of enormous numbers 
of mice which must be maintained in an otherwise specific 
pathogen-free state. Recent work in the United States of Arne-
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rica and also work carried out under the aegis of the WHO Vac
cine Development Programme had resulted in the DNA coding 
for the protective antigen being cloned and vaccine manufac
tured by recombinant DNA technology was likely to be available 
in the future. 

The control of human immunodeficiency virus infection 

It was reported that fewer than 1000 of the 52 600 cases of 
AIDS reported throughout the world had occurred in the 
Western Pacific and South-East Asia regions. 

The WHO Special AIDS Programme encouraged the drawing
up of national AIDS prevention and control programmes, the 
provision of facilities for diagnosing the disease and the establish
ment of national epidemiological surveillance systems, as well as 
an improvement in health education and the promotion of re
search and the exchange of information. Fifteen countries, about 
half in the Western Pacific Region, had established national com
mittees. A major aim was to prevent HIV infection by encouraging 
changes in social and moral behaviour, the adoption of safe 
sexual practices and the social acceptance of infected people. The 
variety of diagnostic procedures used are discussed below. 

The discussion threw light on the various forms of AIDS 
surveillance that could be adopted. A surveillance officer in 
hospitals could monitor incoming patients for typical clinical 
signs of HIV infection but if laboratory tests were not carried 
out, this could only be partially successful. Populations specific
ally at risk could be regularly monitored. such as prostitutes and 
drug addicts in some countries and haemophiliacs in others. In 
some places, more general populations might occasionally be 
screened to assess the overall level of infection in the community. 

Some countries had successfully introduced screening assays 
on blood or blood products for transfusion and had reduced the 
risk of infection by HIV to about one per 50000 recipients. 
Governments should launch repeated information campaigns 
through the various media and issue leaflets, to make the popu
lation aware of the risks of contracting the disease and encourage 
the adoption of behavioural patterns which would reduce them 
to a minimum. 
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Diagnostic reagents 

In addition to highly effective, cheap and easily adminis
tered vaccines, new sensitive diagnostic techniques for use at 
different levels in a health care system were urgently needed in 
view of the seriousness of the AIDS epidemic. A number of tech
niques had been developed to assess HIY infection, including 
ELISA, immunofluorescence assays, radioimmunoassays and the 
Western blot technique, but could usually only be carried out in 
sophisticated laboratories. They might still be required for confir
matory tests but a simple method of initial screening, that could 
be carried out, for instance, in a doctor's surgery, would be of 
immense value. In Japan, a gelatin particle agglutination test had 
been developed to detect the presence of serum antibodies to 
HIY; its sensitivity was comparable to that given by ELISA 
assays. In Australia a similar test using latex particles was being 
developed. There was a prospect of even simpler tests in the near 
future. 

In addition, the use of gene probes to detect infectious agents 
or integrated DNA in tM case of carrier states or infections by 
retroviruses, herpes viruses etc., would become increasingly 
important. At present gene probes depended upon the de
tection of radioactivity so that their use was again restricted to 
conventional laboratories. It was expected that within the next 
12 months, non-radioactive methods would become available 
which would be easy to use on a much wider scale. 

General considerations 

A number of points of general interest and importance, or of 
relevance to more than one of the diseases under discussion, were 
raised. It was pointed out that the danger of transmission of 
viruses such as HBY, HIY, or of NANB hepatitis by blood or 
blood products made it still more necessary to adopt indications 
for safe blood transfusion procedures, including: 

a) expanding the circulating volume, in cases of acute blood 
loss; 

b) improving oxygen-carrying capacity by various means; 
c) raising the level of coagulation factors. 

It was further noted that transfusions and infusions of pooled 
human plasma were used in some countries; disposable syringes, 
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needles and transfusion sets must be used. 
Although it was generally agreed that human immunization 

to prevent infectious diseases was a highly cost-effective proce
dure, care should be taken to determine in particular cases 
whether it was the most appropriate technology to be used and 
transferred. Moreover, in a period when vaccine technology was 
developing so rapidly, means were required of advising the 
authorities in developing countries on which technology to adopt 
for their vaccine production. There was no universally applic
able answer to the problem but WHO could play a valuable role 
by advising Member States about the new techniques and tech
nologies available and facilitating technology transfer between 
provider and user countries. For many diseases, including most 
parasitic infections, recombinant DNA offered the only means 
of producing protective antigens in sufficient quantities to form 
the basis of a vaccine. It would be rational to increase the spin
off from the investment required by using the technique to 
manufacture other vaccines, especially as it would eliminate the 
need to use animals as a source of virus or of primary cells for 
viral growth. 

It was pointed out that poliomyelitis had been eliminated 
from most industrialized countries by immunization programmes 
in association with effective epidemiological surveillance pro
cedures. A vigorous campaign for eradicating the disease from 
South America by 1990 was already under way. With the rela
tively highly developed health infrastructure of many countries 
in the Western Pacific and South-East Asia regions, especially 
where EPI was particularly effective, a similar programme for 
poliomyelitis eradication could be introduced. Assistance could 
be sought from multilateral and bilateral agencies to help to 
develop surveillance methods, immunization procedures aimed 
at the elimination of foci of infection and the transfer of tech
nology for poliomyelitis vaccine production to some developing 
countries in the two regions. 

A task force on measles vaccine production 

Attention was drawn to the recommendation of the global 
ACHR Subcommittee on the Enhancement of Transfer of Tech
nology to Developing Countries with Special Reference to 
Health to establish a task force to develop vaccine prodUction 
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facilities using recent advances in both vaccine technology and 
computer-based expert systems. For a variety of reasons, measles 
was the vaccine selected. The plan was to bring together a number 
of manufacturers and representatives of developing countries 
which had a sufficiently well-established manufacturing in
frastructure to develop a detailed manual and then an expert 
system. The novelty of the approach was: 

(l) the involvement of a number of developing countries, 
thus increasing the extent of technology transfer; and 

(2) the development of an expert system, a technology al
ready used in some other industrial processes. 

In discussion, it was pointed out that a number of technical 
advantages might accrue to those countries that participated but 
that before fmally deciding to participate each country should 
clearly establish that the proposal was economically feasible. The 
group approved the concept. It was pointed out that the proposal 
was in some ways a modern extension of the international colla
boration which had occurred in vaccine manufacture in the small
pox eradication campaign. 

II .. RECOMMENDATIONS 

In view of the fact that application where appropriate of the 
rapid developments in biotechnology could bring about material 
improvements in health status in user countries in the two 
regions, the Conference made the following recommendations. 

(l) Scientific meetings, seminars and/or workshops to bring 
technological advances to the knowledge of USer countries 
should be regularly held. Such meetings should have strong inter
sectoral participation, since much of biotechnology was relevant 
to sectors other than health, such as agriculture, forestry, 
fisheries, mining, etc. Participants should preferably include spe
cialists in biological sciences, decision-makers in the health sector, 
managers of biological production facilities and representatives 
of ministries of planning and finance. The meetings might be sup
ported by international organizations or be held under bilateral 
agreements. 

(2) When appropriate and feasible, technologies should be 
transferred to user countries with the cooperation of international 
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organizations or under bilateral agreements. The cooperation could 
take the form of consultantships, fellowships, equipment and 
supplies. 

(3) In accepting the transfer of existing or newly developed 
technologies, user countries should (a) first determine the specific 
need to be met; (b) select a technology which would help in the 
development of health care; (c) prepare plans for introducing it; 
(d) allocate sufficient funds to acquire it; and (e) ensure appro
priate supervision, support and management for its application. 

(4) Countries should be encouraged to carry out research 
to develop new techniques and technologies that could be 
adapted for use in other countries. WHO could promote and sup
port such technology transfer by advising on methods to evaluate 
proposed programmes and means of assessing their implementa
tion. 

(5) Specifically with respect to hepatitis B, Japanese ence-
phalitis and HIV infections: 

(a) since the technology for the production of HBV and 
Japanese encephalitis vaccines had been successfully trans
ferred to several countries in the Western Pacific and South
East Asia regions, it should be offered to other endemic 
countries; 
(b) methods for carrying out existing techniques for diag
nosing HIV infection should be transferred where appro
priate and the development of new, simple, rapid, reliable 
and low-cost diagnostic methods encouraged. 

(6) Techniques for producing safe (virus-free) blood compo
nents and derivatives should be made available to all Member 
States which prepare such products and should be used by them. 

(7) An effort should be made to develop a programme for 
the eradication of poliomyelitis in the Western Pacific and South
East Asia regions, using procedures based on those successfully 
employed previously by many developed countries. 

(8) The meeting endorsed the recommendation of the 
global ACHR group on health technology to establish a Task 
Force on Measles Vaccine Production. 
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Chapter 2. Informatics 

Summary. Two working papers on the regional aspects and global 
aspects of developments and trends in informatics technology 
provided the background for the discussions of the informatics 
group. 

The group initially reviewed the available informatics tech
nologies and their applications in management, health care 
services and manpower training. Some principles in technology 
transfer specifically applicable to informatics were considered, 
among them the importance of giving informatics a high priority 
in health technology development programmes, the need to 
formulate policies and programmes and the benefits to be derived 
from using existing international information services. 

Specific recommendations addressed to users and providers 
as well as WHO were included in the group's report. 

1. REPORT OF THE GROUP 

With a view to making it easier to obtain a consensus, all the 
members of the group were given reference document WHO 
ISS/86/36: "Present and potential uses of informatics and tele
matics in health." Basic terms were defined on the basis of that 
document. 

In addition, the group members were provided with copies 
of a reference paper entitled "Present and potential uses of 
informatics and telematics in health". 

In the discussions on the working papers presented at the 
plenary session, matters affecting both providers and users of 
technology were considered. The discussions were divided into 
two parts: (I) available technologies and applications, and (2) 
the main factors to be taken into consideration in technology 
transfer, with special emphasis on the role of providers, users 
and international agencies, particularly WHO. 
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A vailable technologies and applications 

Since it is already more than 20 years since informatics 
was first applied in the health field, a great deal of experience 
has been gained and in one form or another most of the applica
tions are relevant to the problems of all countries of the world. 
Applications involve: 

(I) management, including management of facilities and 
equipment, personnel records, pharmacy and drug supply control 
systems, financial resources, information resources and office 
automation; 

(2) health care services, including self-care, community care, 
primary health care, outpatient care, hospital care, medical 
records, support for decision-making by health workers, statistics 
and epidemiology, literature and knowledge sources; and 

(3) training and education. 

Many applications and systems have successfully provided 
support for one or more components of the health services, 
but cannot be successfully transferred to other sites and environ
ments without adaptation. Special care should be taken in the 
case of systems and applications involving "knowledge" to check 
and validate it before the systems are used. 

The main factors to be taken into consideration in technology 
transfer 

The relevance and importance of informatics 

Informatics and telematics are being successfully and exten
sively used today in an increasing number of developing countries 
in defence, banking and airlines operations. There is therefore 
no reason why they should not also be used in the health services, 
provided that they are accorded sufficient priority and support. 

It was stressed that informatics is not a single sector of 
development but rather an all-embracing technology that has 
become the key to success and must therefore be fully mastered 
before it is applied. Technology transfer accordingly involves 
computing and telecommunication software and hardware and 
because of the many and varied technical options and the explicit 
and tacit restrictions on certain aspects of informatics tech-
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nology, it is important to set priorities based on realistic require
ments. 

At the outset, developing countries should concentrate on 
small-scale computing, because of its immediate relevance to 
needs, the ease with which it can be introduced into existing 
health services, its apparent cost-effectiveness and the fact that 
it suffers least from export restrictions. Short-term strategies 
could therefore aim at: 

(1) acquiring small-scale equipment and its accompanying 
software; 

(2) adapting and further developing the software to meet 
local requirements; 

(3) combining the hardware obtained to form local networks 
and inserting it into wider systems in cases where telecommunica
tions facilities are available; and 

(4) acquiring means of maintaining and servicing the hard
ware and software involved. 

High priority should be given to adapting and further develop
ing the software acquired but care must be taken not to duplicate 
work already done elsewhere. Manpower should be actively 
trained and encouraged to do this work while observing pre-set 
but flexible technical standards. The sharing of software, with 
due respect for copyright restrictions, and its careful adaptation 
to differing needs and circumstances, should also be encouraged. 

In the case of hardware, since commercial competition is 
resulting in a steady flood of equipment at reasonable prices, 
the main emphasis should be on developing the ability and facili
ties to maintain and service it. 

Policy. strategy and legislation 

While the importance of a national policy and strategy and 
supporting legislation is self-evident, it must be realized that 
they take time to evolve; the active use of informatics technology 
need not wait on their completion. 

Member States should exchange experience on the policy, 
legislative and organizational aspects of informatics and te1e
matics in the health field and consider the establishment of a 
central body to give advice on all aspects of the transfer of 
suitable technologies and to coordinate with other sectors. 
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Infrastructure 

The infrastructure needed for the effective use of informatics 
technologies must be developed in full coordination with other 
sectors. 

Standards 

Operational and economic standards are required even for 
the exchange of data and software within a single country. 
Indeed, the effectiveness of technology transfer is dependent 
on the setting and observance of certain standards by the origina
tors, providers and users of the technology concerned. There are 
three distinct types of standard: 

(1) standards for data collection, including definitions of 
the information required, coding schemes and codes; 

(2) standards for com>,uting, covering systems and software; 
and 

(3) standards for the transfer of data between two or more 
geographically distant sites, including telecommunication 
procedures. 

Standards are set by a process of negotiation and agreement, 
which takes time. Once set, they must be enforced and any 
revisions and additions must follow a similar process. It is easier to 
set standards for a single technical programme than for a national 
health sector as a whole or for international use. Care should be 
taken not to set standards that may have undesirable effects. 
For example, if they involved the use of equipment from one 
specific supplier all the benefits of commercial competition 
would be lost. 

Training 

Manpower questions are covered more fully in another sec
tion of this report. Effective use of technology requires skilled 
personnel and manpower development is therefore the first 
step in technology transfer. Since many levels of training are 
involved, priority must be given to mobilizing and coordinating 
adequate resources. It is undesirable to conduct training only 
in the countries that provide the technology. Sometimes on-the
job training is the most effective and the importance of training 
in the countries using the technology cannot be overemphasized. 
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InternatioTUli in/ormation services 

International information services exist in fields related to 
health, but are not widely known. 

II. RECOMMENDATIONS 

User countries should: 

(I) ensure that any "knowledge-based systems" have been 
validated and are applicable or adaptable to their national 
circumstances before introducing them into their health services; 

(2) introduce to begin with only small-scale equipment and 
the software essential to meet immediate needs, easy to absorb 
in the existing health services and judged to be cost-effective; 

(3) consider the establishment of a central body to give 
advice on all aspects of the transfer of suitable technologies in 
informatics and telematics in the health field and coordinate 
with other Sectors; 

( 4) give priority to the strengthening of the infrastructure 
of the health care services so that informatics support can be 
used effectively and at the lowest cost; and 

(5) establish minimum standards for data collection and 
properly adapted software and hardware standards, taking 
fully into consideration any existing international standards. 

Provider countries should: 

(I) draw up an inventory of available technologies and 
applications and encourage providers to develop easy-to
understand user manuals; 

(2) provide facilities for maintaining and servicing both 
hardware and software; 

(3) exchange experience on the policy, legislative and 
organizational aspects of informatics and telematics in the health 
field; 

(4) discuss both successful and unsuccessful cases of tech
nology transfer with people undergoing training. 
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WHO should: 

(I) convene expert committees and scientific advisory 
groups to validate any relevant knowledge-based systems 
available; 

(2) provide technical cooperation in the acquisition and 
development of software to meet not only local but also regional 
requirements; 

(3) help by: 

providing consultants to cooperate in the develop
ment of national policies and strategies on informatics 
in health; 
making contact with the informatics and telematics 
industry in respect of requirements and standards; 
according sufficient priority to this field in the 
regular programme and budget; 

(4) investigate and recommend further data and software 
standards through consultations with national health authorities 
and professional associations; 

(5) cooperate by: 

providing a list of training resources available in its 
Member States; 
designating collaborating centres for training in 
developed and developing countries and actively 
promoting the exchange of training experience, 
trainers and training materials; 
developing standard informatics training modules 
for various levels and types of personnel; and 

(6) prepare a list of existing internationally accessible 
services. 
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Chapter 3. Health FaciUty Planning, 
Design and MaIntenance 

Summary. The working paper on "Technology transfer in the 
field of health facility planning, design and maintenance" pro
vided the framework for the group's discussions. The paper 
emphasized the importance of improving the performance of 
health facilities, particularly in view of their high initial and 
recurrent costs. The initiatives of the Western Pacific Regional 
Office in this area, as discussed at a regional workshop in Tokyo 
in October 1986, were also reviewed. 

The main topics discussed by the group were: 
( 1) health facilities nenvork planning, including the vertical 

and horizontal linkages among various types of health facilities; 
(2) the planning, design and construction of health facili

ties, with stress not only on universal and equitable access but 
also on quality, acceptability and effectiveness; and 

(3) the development of adequate and efficient management 
and reliable maintenance systems, using appropriate technologies, 
staff. skills, supplies and equipment. 

Recommendations expressing the need for international 
cooperation, multisectoral coordination and multidisciplinary 
teamwork are presented in the group's report. 

I. REPORT OF THE GROUP 

Current status 

The current situation in regard to the planning, design, 
management and maintenance of health facilities in most develop
ing countries was reviewed, with emphasis on three main topics; 

(i ) the network planning of health facilities; 
(ii) their layout, design and construction; and 
(iii) their management and maintenance. 
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It was felt that while most of the developed countries had 
already progressed by using the new technology, the developing 
countries were still far behind in developing health facilities that 
would cater for the maximum number of people at a reasonable 
cost. Technology transfer in that respect still had a long way to 
go. The exchange of information was inadequate and there were 
wide differences in the quality and number of health facilities. 

While health facilities, whether hospitals or teaching institu
tions, often ate up a large part of the budget, poor planning and 
maintenance made them liable to become centres of infection; 
indeed, their planning and management often lacked common 
sense. A multidisciplinary team spirit and multi-programme 
approach had generally been conspicuous by their absence when 
the overall layout of facilities and their constituent elements 
were being discussed. The result was that the facilities: 

(i ) failed to meet basic technical requirements; 
(ii) were not designed with disaster preparedness in view; 
(iii) did not make use of local natural resources and mate-

rials; 
. (iv) failed to make optimal use of space; 
(v) left no room for future expansion; and 
(vi) failed to apply the new technology available. 

It would accordingly be helpful for the developed countries 
to exchange information with the developing countries in a 
spirit of interdependence to enable the transfer of technology 
that would eliminate the shortcomings listed in designing new or 
upgrading old facilities. The developing countries would thus be 
able to absorb more easily the new technology available in the 
field. 

Appropriateness of the technologies proposed for transfer 

Network planning was necessary to ensure the rational and 
equitable delivery of health care to the largest possible number of 
people at least cost, on the basis of a vertical and horizontal 
referral system in the health care and medical services. Adequate 
planning, design and construction of health facilities were essen
tial if there was to be universal and equitable access to health 
care of comparable quality, acceptability and effectiveness. 
They should ensure maximum utilization of space, provide for 
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easy movement of people and materials, allow for possible 
future extensions and meet basic technical requirements. 

Lastly, adequate and efficient management and reliable 
maintenance systems making use of new techniques and equip
ment would make health facilities not only more effective but 
also economically viable. There was scope for the transfer of 
skills and technology in the following respects: 

(i ) network planning, taking into account the need for 
horizontal and vertical referral functions; 

(ii) an information and data bank; 
(iii) legislation, standards and by-laws; 
(iv) the design of facilities protected against disasters such 

as earthquakes, typhoons, floods, droughts, etc.; 
(v) the use of multisectoral and multidisciplinary teams in 

planning and designing health facilities; 
(vi) modern construction and maintenance techniques; 
(vii) monitoring and evaluation; and 
(viii) the use of local materials and of local natural resources, 

such as solar energy, biogas, etc. 

Ways of implementing technology transfer 

It was felt that while technology transfer from the developed 
to the developing countries and also among the developing coun
tries themselves was urgently needed, the ways in which the 
transfer took place would largely depend upon the type of 
technology involved. In general, it was considered that the 
following methods were applicable: 

(i ) bilateral and multilateral cooperation; 
(ii) multidisciplinary and multisectoral coordination; and 
(iii) exchange of information under WHO auspices by means 

of technical cooperation, fellowships, study tours, 
seminars and workshops and through the collaborating 
centres. Manuals based on research should be widely 
published and distributed. 

II. RECOMMENDATIONS 

In furtherance of the partnership that should be established 
between technology providers, technology users and WHO: 
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Technology users should: 

(1) establish policies on health facilities providing for legis
lation, standards and by-laws and designed to meet the health 
needs of the population within the framework of overall national 
health policies; the planning of health facilities should be closely 
integrated in national socio-economic development as a whole 
and community involvement should be ensured; 

(2) establish priorities in the health field and allocate 
resources for obtaining the technologies needed, having regard 
to the functions of the health facilities, and especially of district 
health systems; 

(3) set up, either in or outside the government, a multi
disciplinary team with a wide range of technical competence to 
help coordinate the planning, design, construction, maintenance 
and overall management of health facilities at the national and 
local level; 

(4) design an effective information system for continuously 
assessing and analysing the facilities available and mobilizing all 
the internal and external resources required; 

(5) carry out short-term and long-term network planning of 
facilities to be developed in the vertical and horizontal health 
care and medical systems with a view to attaining the goal of 
health for all by the year 2000 on the basis of primary health 
care; 

(6) improve capacity for research on the planning, design, 
operation and maintenance of health facilities adapted to local 
conditions and able to assimilate and absorb new equipment and 
techniques; 

(7) establish and encourage training activities enabling im
ported technology to be mastered and adapted, giving support 
to developing domestic technologies and improving management 
skills; 

(8) devise ways and means of planning, monitoring and 
continuously evaluating the technology transferred on the basis 
of cost-benefit analysis and socio-economic advantage to the 
country; and 

(9) set up an effective management system for maintenance 
of health facilities, engineering services and biomedical equip
ment so that the maximum benefit can be derived from them. 
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Technology providers should: 

support countries wishing to absorb new technology or 
modernize existing facilities by: 

(l) financial cooperation through bilateral and/or multi
lateral agreements for strengthening national capacities and 
expertise; 

(2) disseminating information through manuals and cata
logues on new technology translated into all major international 
languages; 

(3) training national staff of user countries in the new 
technologies transferred and/or to be transferred; 

(4) assisting user countries technically and financially to 
prepare models of new technology as an aid to technology 
transfer; and 

(5) providing user countries with continuous technical 
advisory services on the technologies already transferred. 

WHO should: 

(l) designate research and training institutes in provider and 
user countries to establish linkage with WHO collaborating 
centres; 

(2) cooperate with user countries in developing their own 
research centres and disseminating information with a view to 
improving their capacity to absorb the new technology available; 

(3) support manpower training to improve technical and 
management skills for absorbing and utilizing the new tech
nologies; 

(4) promote the transfer of technology for adequate planning, 
design, construction, maintenance and overall management 
through technical cooperation; 

(5) encourage the compilation of comprehensive manuals, 
the drawing-up of guidelines, the design of models, etc. for 
health facility planning, design and construction, coverage to 
include engineering and biomedical equipment; and 

(6) give higher priority to promoting efficient health manage
ment systems, especially for district health facilities, with a view 
to attaining health for all by the year 2000. 
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Chapter 4. Essential Drugs 

Summary. The basis for discussion in the group was a document 
entitled "Transfer of technology in essential drug development" 
The importance of pharmaceuticals in any system of health care 
was stressed in the review of the global economics of the phar
maceutical industry. The necessity of developing individual 
national drug policies to establish essential drugs lists and, 
wherever feasible, viable national pharmaceutical industries was 
reiterated. 

The group discussions focused on the transfer of technologies 
relevant to essential drugs. Assessments of feasibility, health 
needs and the available technological resources (including man
power) were considered necessary to ensure that national drug 
policies and programmes would actually make essential drugs 
available at affordable costs to all. Quality control and hence 
the skilled manpower to ca"y it out were emphasized as vital 
to ensuring the safety, reliability and effectiveness of the drugs 
produced. 

To promote technology transfer for local production (pack
aging, labelling and formUlation), the group presented recom
mendations contained in the tex t of their report. 

I. REPORT OF THE GROUP 

Technology needs in essential drugs programmes 

The regular availability of essential drugs at a price they 
can afford for all who need them is one of the requirements for 
the success of a national health system based on primary health 
care. 

The major elements of a national essential drugs pro
gramme based on the implementation of a national drug policy 
were reviewed, including the selection of essential drugs and the 
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establishment of systems for drug procurement, storage, distri
bution, quality assurance and rational use at different levels in 
the health care system. It was pointed out that at all these 
levels, a balanced development of activities and manpower 
training was essential if the objectives of the programme were 
to be achieved. Where appropriate, the national drug policy 
should also cover traditional medicines. 

On the basis that methods and equipment and the people 
using them are the essential components of any technology, 
the main technological needs in local production (formulation, 
packaging, labelling) and quality control were discussed, together 
with requirements for transfer in those areas. 

Technology for the local production of essential drugs as an 
element in a drug supply programme 

The decision to start local production was considered to 
be a policy matter for the individual governments. In all cases, 
however, there was a need for careful investigation of technical 
feasibility and economic viability as part of the broad national 
policy for acquiring technology. 

Feasibility studies should be carried out by a multidisciplinary 
team, including experts from industry, the academic sector, the 
government and national, bilateral and multilateral funding 
agencies. 

It was important to assess the "preparedness" of the user 
country in planning a step-by-step development of its production 
capacity. , 

Strengthening that preparedness would be a matter not 
only for the user and provider of the technology, but also for 
development assistance through bilateral and multilateral agencies 
and non-governmental organizations. Each partner had a role 
to play in transferring technology with the ultimate goal of 
achieving equity in health. 

In conducting feasibility studies, careful comparison should 
be made between. the costs of importing the drugs and producing 
them locally in terms of the investments required and the poten
tial savings. The ultimate decision might also be influenced by 
other factors such as savings in foreign exchange, national self
reliance and partnership with other sectors. 
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The existing channels of technology transfer were reviewed, 
including those in the private sector; it was noted that govern
ments in certain countries encouraged technology transfer in 
the private sector for the production of essential drugs. 

A successful case of transfer of production technology under 
a bilateral agreement was described. Major factors that contri
buted to its succes.~ were: 

(a) close coordination within the provider country between 
the government, industry, academic institutions and 
other sectors; 

(b) clear defmition of targets and the means of attaining 
them by means of comprehensive feasibility studies; 

(c) an adequate level of preparedness and commitment in 
the user country; and 

(d) continuous follow-up and feedback between the provider 
and user. 

Technology for laboratory quality control as part of a compre
hensive quality assurance programme 

It was considered that governments should endeavour to 
develop a comprehensive quality assurance programme, com
prising such elements as laboratory quality control, in-process 
quality control in cases of local production, drug inspection and 
legislation to provide a legal basis for the programme. 

It was recognized that feasibility studies were essential 
before setting up a quality control laboratory, with particular 
attention to its maintenance requirements and the training of 
maintenance personnel. 

Each country should establish practical and acceptable 
quality standards for essential drugs. 

In regard to means of transferring laboratory quality control 
technology, the existing framework for international cooperation 
was felt to be functioning relatively well. However, further 
efforts were needed to explore the possibility of supporting 
user countries in obtaining quality assurance of imported raw 
materials for essential drugs and to promote Technical Coop
eration among Developing Countries (TCDC) in such matters as 
cross-testing samples, developing methods, exchanging inform
ation, etc. 
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II. RECOMMENDATIONS 

Various ways of encouraging technology transfer for local 
production (fonnulation, packaging, labelling) and laboratory 
quality control were discussed and the following recommend
ations were made. 

User countries should: 

(1) develop national essential drugs policies that will increase 
the purchasing power of their budgets to the maximum possible 
extent and ensure an acceptable level of quality; 

(2) conduct thorough technical and economic feasibility 
studies before deciding to launch local production or to set up a 
quality control laboratory; 

(3) actively exchange experience in assimilating technolo
gies for local production and quality control with other user 
countries; and 

(4) consider the use of the International Pharmacopoeia 
as a basis for national quality standards, if no others existed. 

Provider countries should: 

(I) continue to support developing countries in drawing up 
and implementing national essential drugs programmes; 

(2) give technological and fmancial support to developing 
countries planning to launch local production of essential drugs 
or to set up a quality control laboratory, and provide related 
services (e.g. training of manpower in close cooperation with the 
owner of suitable technology); and 

(3) whenever feasible ensure continued participation of the 
industry in technology transfer projects as a factor vital to health 
development. 

WHO should: 

(l) cooperate with governments in orgamzmg feasibility 
studies into the local production of essential drugs and locate 
and mobilize technological and fmancial resources to launch 
projects once their feasibility has been confmned; 

(2) foster technical cooperation among user countries, 
particularly in exchanging infonnation on their experience 
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in assimilating technologies for local production and laboratory 
quality control; 

(3) publiCize successful experience in the transfer of tech
nology for the local production of essential drugs involving the 
close partnership of bilateral development agencies, industry 
and academic institutions, in order to attract increased fmancial 
support from the international donor community for such devel
opment ventures; and 

(4) conduct further studies on possible ways of providing 
quality assurance of imported raw materials needed for local 
formulation of essential drugs. 
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Chapter 5. Cancer 

Summary. Two working vapers were used as a basis for the 
group's discussions. The first discussed current and future tech
nology for the early detection of gastric malignancies, focusing 
on imaging techniques and endoscopy. The second d;escribed 
the improved survival rates in gastric cancer cases that resulted 
from a mass screening programme using double-contrast radio
graphy for case finding. 

The group discussion focused on the early detection of 
malignancies, while acknowledging that the other three com
ponents of cancer control strategy (primary prevention, treat
ment and pain relief) could also benefit from technology transfer. 
Although the working papers described relatively sophistica/fd 
detection methods, it was noted that some new technologies, 
such as those used for oesophageal cytology in China and the 
new tests for detecting occult blood in stools, are simple and may 
be applicable at primary care levels. Other early detection tech
niques were reviewed, such as biochemical and immunological 
assays, ultrasonography and automated cytology. The group 
emphasized that each technology must be carefully assessed on 
the basis of country health priorities, cost-benefit analyses and 
appropriateness at different levels. 

The group report includes its recorJ'l1fl!!ndations for action 
in this field. 

I. REPORT OF THE GROUP 

The object of the discussion was defmed as assessing the uses 
of technology transfer in regard to the secondary preventivec
screening or early detection of cancer by means of tests applied 
before the appearance of signs or symptoms. The application of 
such tests in Japan had resulted in a marked increase in survival 
times and a decrease in mortality from stomach and cervical 
cancers. 
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Currently available techniques for early detection of cancer 

It was felt that the techniques used for the secondary pre
vention and diagnosis of stomach, oesophageal and other cancers, 
while not necessarily applicable to other countries in view of 
differences in priorities, did illustrate certain general principles 
which could be applied to other cancers and, subject to the 
fulfilment of scientific, social and economic criteria, could be 
used as basis for technology transfer. 

New technologies for screening did not necessarily involve 
complex equipment. For example, the occult blood test had 
been refmed so as to detect human blood only. In China, a 
simple and cheap technology for the collection of oesophageal 
cytology specimens has been developed. It was suitable for use 
by primary health care workers. 

Technology and the early detection of cancer 

It was felt that there was great scope for technology transfer 
irvespect of the early detection of cancer. Mortality rates from 
li*r, breast, cervical, stomach and oral cancers could all be re
duced by detection at an early stage. Advances in biochemical 
and immunoassay technologies and molecular biology, especially 
in regard to monoclonal antibodies, might lead to simpler and 
earlier detection techniques. Endoscopy had been highly re
fined and was useful for the early detection of gastrointestinal 
and some other types of cancer. Ultrasound techniques were 
being developed and might prove to be very useful for the early 
detection of cancer. Automated cell and tissue preparation, 
standardized staining procedures, and automated cytological 
techniques should also prove valuable in that respect. The speci
mens needed for early detection of cervical and oral cancers 
could be easily collected by primary health care workers. Tech
niques of automation would simplify the processing and inter
pretation of the results of examining such specimens. The chal
lenge was to make the technologies accessible more readily and 
at a lower cost. 

Mechanisms. processes and application of technology transfer 

Information on the new technologies being developed for 
cancer detection was not always readily available to Member 
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States. Its wider dissemination would make countries aware of 
the new technologies and enable them to make an initial assess
ment of their applicability to their own particular situations. 

The operation and management of newly developed techno
logies for the early detection of cancer called for special skills 
and certain conditions must be met. The technology must be 
readily available and accessible to the group at highest risk if it 
was to be of any benefit. In the case of screening for cervical 
carcinoma, programmes in the past had concentrated on young 
women attending antenatal clinics and older women, who were 
at greatest risk, were not covered. Any early detection technology 
transferred would therefore need to be part of a health care 
delivery programme which would reach the groups at greatest 
risk. 

Manpower requirements in the user country also needed to 
be assessed before new technologies were introduced. Without 
trained operators and adequate maintenance the new technology 
might be of little value. Centres of expertise should be developed 
within particular countries or collaboration established between 
countries with similar priorities and capabilities. 

II. RECOMMENDATIONS 

It was recommended that the technology-user countries 
should: 

(1) develop ways and means of assessing the relevance and 
affordability of technologies proposed for transfer in the light of 
their health needs and resources; 

(2) consider the transfer of technology for the early detection 
of cancer in the context of primary health care activities and in 
relation to existing and planned treatment policies, an example 
being screening for oral cancer by primary health care workers; 
and 

(3) prepare a plan of action for technology transfer in 
respect of the early detection of cancer if it is felt to be appro
priate in the light of their priorities and resources. 
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It was recommended that technology-providing countries 
should: 

(I) use bilateral or multilateral cooperation as a means of 
strengthening national capabilities in regard to the early detection 
of cancer; 

(2) provide potential user countries with information on new 
technologies, especially those based on radiology, endoscopy, 
ultrasonography and automated cytology; and 

(3) provide user countries with' continuing technical advice, 
servicing, upgrading of equipment, evaluation and support and 
supply technical and training manuals in widely used languages. 

It was recommended that WHO should: 

(I) coordinate the dissemination of information on tech
nology transfer to Member States, examples being Japanese 
experience in stomach cancer detection and Sri Lankan experience 
in the early diagnosis of oral cancer by primary health care 
workers; 

(2) encourage WHO collaborating centres and other centres 
of excellence to review the current status of technologies for the 
early detection of cancer and to develop information services on 
technology transfer in that field; 

(3) support the assessment of and research into the appli
cation of technologies for the early diagnosis of cancers of priority 
importance in the two regions, including stomach, liver, cervical, 
breast and oral cancers; and 

(4) actively promote and facilitate the transfer of technology 
by defining the essential preconditions and the components to be 
transferred or introduced. 
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Chapter 6. Health Manpower Development 

Summary. Innovative approaches to medical education tried 
and tested at the University of Tsukuba in Japan were described 
by the working paper on this subject. The use of new software 
and hardware in these approaches was discussed. It was pOinted 
out that they required the adoption of new structures, manage
ment systems and cu"icuiD. 

Technology transfer in health manpower development was 
discussed by the group from two points of view. The first was 
from the viewpoint of the new approaches to health manpower 
made necessary by the new roles different categories of health 
workers were called upon to piDy as health systems evolved. The 
other was from the standpoint of the manpower requirements 
of health technology development itself Self-directed learning 
and microcomputers were among the subjects discussed. The 
group report includes recommendations based on the discussions. 

I. REPORT OF mE GROUP 

It was pointed out that health manpower development to 
ensure the availability of adequate numbers of adequately 
trained health workers was essential if technology transfer was 
to contribute effectively to achievement of the health-for-all 
goal. 

To be effective, the transfer of technology must be paralleled 
by a well-defmed policy for manpower development to enable 
the new skills and equipment to be fully mastered and utilized. 
Account must also be taken of the training facilities available in 
the country concerned and of the support that can be expected 
from research institutions, universities, etc. The skills taught 
must include management of the technologies transferred, 
maintenance of the equipment and apparatus involved and the 
ability to develop and adapt the new techniques to meet national 
needs. 
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Manpower could be trained and developed by various methods, 
including: 

visits to the places where the technologies were developed; 
exchanges of staff between user and provider institutions; 
fellowships; 
workshops and demonstrations; 
courses at training centres; 
periods of training in collaborating centres; and 
collaborative research. 

The training processes used might include: 

community-based education; 
team work; 
self-directed learning and self-assessment; 
problem-based learning; and 
integrated teaching. 

The technical aids used could include: 

audiovisual and video equipment; 
telecommunications; 
microcomputers; and 
decision aids. 

II. RECOMMENDATIONS 

User countries should: 

(I) develop their health manpower resources in such a way 
that the planning, training and management of their manpower 
will result in the ability to make independent use of the techno
logy transferred; 

(2) plan and implement training programmes to ensure 
effective maintenance of the transferred technology and its 
continued development in line with their needs; and 

(3) increase their people's awareness of the technology 
transferred and promote community participation to ensure 
its effective utilization. 

Provider countries should: 

supply effective technical and financial support for the 
transfer of technology to the user countries. 
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WHO and other international agencies should: 

(1) facilitate the exchange of infonnation between countries 
to underline the benefits and possibilities of the new technologies; 

(2) cooperate in designing policies and procedures to manage 
the whole process of technology transfer; 

(3) support technology transfer by various means, including: 
(a) visits and exchange of staff between user and provider 

countries; 
(b) national and international workshops on the intro

duction and utilization of new technologies; 
(c) establish networks for research and the provision of 

technical and management expertise on carrying out 
technology transfers; and 

(d) establish close contacts between users and industries 
in the provider countries which could supply infonn
ation on new electronic and other types of equipment. 

Technology transfer between developing countries and from 
developing to developed countries shoulo also be encouraged. 
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Annex 1 

TECHNOLOGY DEVELOPMENT AND TRANSFER 
FOR PEACE AND HUMAN SURVN AL 

Proposal for a new interdependence and 
partnership toward Health for All 

by and beyond the Year 2000 

by 

Hiroshi Nakoiima, M.D .• Ph.D. 
Regional Director, World Health Organization We$tem Pacific Region 

I am very grateful for this opportunity to share with all of 
you today my thoughts on technology development and transfer. 
In 1985, WHO organized a meeting on technology transfer 
in the health field in Tokyo. This gathering is a follow-up to that 
meeting. However, the principal reason why we are here today is 
to consider further action in the field of technology development 
and transfer that can help us achieve the goal of health for all 
by the year 2000. I am sure you are all familiar with that goal. 

There are many factors - political, economic, social and cul
tural - which will affect the achievement of this goal, but I 
would like to call your attention particularly to the technology 
aspect. As you all know, great advances in science have taken 
place in the past few decades which have contributed to the rapid 
development of technology in all fields, including that of health. 
It is essential that new suitable technology should be made 
available as rapidly as possible to the largest possible number of 
people to achieve health for all by the year 2000 through 
primary health care. 

The need for technology transfer was originally recognized in 
connection with the efforts being made towards worldwide 
socio-economic development in the I 960s and 1970s, when the 
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world economic situation was by and large strong. The United 
Nations' fIrst development decade from 1960 to 1970 saw a 
surge of activity in most countries directed towards attaining 
economic growth by the most direct and rapid means, with 
social development occupying only a secondary position in 
development planning. The thrust was on rapid industrializa
tion to increase the.gross national product, with emphasis on the 
setting-up of industrial projects in population centres in the hope 
that the benefIts would spill over into the rural areas. 

Thus, the whole socio-economic system was regarded as 
consisting roughly of two components with very limited inter
actions between them - the economic, concerned with produc
tion, and the social, mainly concerned with services. 

The first development decade had many important achievl}
ments to its credit. However, in spite of these efforts, the gap 
between the rich and the poor countries remained wide, and 
so did the gap between the rich and the poor within the countries 
themselves. The growth centre concept depressed rather than 
enhanced rural development. These hard-learnt lessons have 
provided guidance for succeeding developmental efforts. 

Thus the 1970s saw changes in approach i.e. due importance 
was given to social development as well. These changes included 
a shift in development strategies from a preoccupation with 
economic growth to concern for the development of human 
resources and the achievement of a more equitable distribution 
of income. In the 1970s, moreover, there was greater interna
tional. concern for achieving human rights and meeting the basic 
needs of the growing population. In all these, health develop
ment figured prominently as a major factor contributing to the 
improved economic status of the poor, increased productivity 
of the economy, and higher quality of life of the people. And in 
the fIeld of science and technology, the "appropriateness" of 
technology, which must be socially acceptable in the light of 
local culture and traditions, became a matter of universal discus
sion. This concept made the developing countries more adap
table, and able to assimilate technology more effectively. 

We can see by looking at the development of technology 
from a historical point of view that it has played a signifIcant role 
in guiding socio-economic development. The relationship bet
ween technology and socio-economic development is a complex 
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issue. However, I think we can understand this relationship by 
visualizing the development of technology, which has two 
primary dimensions. The first dimension consists of the purpose 
of the intervention itself. This purpose is typically associated 
with either an economic or a social development goal. Health. 
of course, is considered a part of social development. The second 
dimension consists of the strategy or application of the tech
nology. For example, the various types of application are either 
for the production of goods or for the provision of services. 

With this view of technology, it is possible to see the rela
tionship between the key development variables of economics, 
health, goods and services. The production of goods, for example, 
has typically been associated with only the economic side of 
development. However, we can now see that there is an inter
relationship between development variables. The concept, 
therefore, helps us to integrate the purpose and strategy in 
making modem technology suitable within the framework of 
socia-economic development for a given country application. 
The factors which form the specific relationship between these 
two dimensions in a given country are the economic, political, 
and social policies of that country. Consequently, I believe 
that we can visualize a comprehensive way of adapting and 
applying technology to achieve a particular goal within a unique 
country context. Historically, this type of analysis has not been 
the norm. Furthermore, many of the imbalances in the produc
tion of goods and services and the impact of imbalances on 
social and economic development are a consequence of a hap
hazard approach to implementing technology developments. 

We have seen, for example, a great imbalance in develop
ment strategies in the form of an overcconcentration on indus
trialization in some countries. The argument goes that a balanced 
economic and social development in agriculture may have been 
more appropriate for some areas. 

In this meeting, we are mainly concerned with the applica
tion of technology in the health sector. However, we must 
recognize from the beginning that we cannot neatly separate 
health from the economic sector. I believe, therefore, that it 
will be helpful in understanding the effective application of 
technology in the health sector if we can further delineate health 
issues by their causative agents, for example, those problems 
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which have a causative agent that is either external to man and/or 
internal to man, i.e. genetic. 

We have seen some remarkable successes with the application 
of technology to the external aggressive factors affecting man
kind. These successes are such that one can even go so far as to 
say that man has control over the aggressive forces. However, we 
must not become so complacent as to minimize the seriousness 
of external aggressive factors that are either still with us today 
or clearly looming on the nearby horizon. These problems 
include AIDS, natural or man-made environmental pollution 
and nuclear warfare. 

We have also made comparable progress in reducing the 
negative impact of certain internal forces on man to a minimum. 
Scientific advances in technology are surely a challenge for the 
future. These challenges consist in reducing to a minimum the 
impact caused by man's negative behaviour and his genetics. 
For it is from these causative agents that the problems of cardio
vascular diseases, cancer, nutritional diseases and mental disorders 
arise. 

Again, traditionally we have looked at technology and 
technology transfer from the point of view of resolving an 
external or internal aggressive force. However, if we now use 
the development idea that I have outlined, it becomes apparent 
that we should adopt a more comprehensive approach in plan
ning technological interventions in development. We should be 
particularly concerned, in our application of technology, with 
maintaining a balance in the allocation of resources between the 
production of goods and the provision of services. 

These development relationships in the application of tech
nology can be illustrated by the expanded programme on immu
nization and the diarrhoeal diseases programme. Clearly, the manu
facturing of vaccines and oral rehydration salts are examples of 
the production of goods. The technology to do this involves 
methods and materials that will certainly contribute quantita
tively and qualitatively to the economic and social development 
of a country. One can also argue that local production will 
contribute to the health services, in terms of coverage and 
effectiveness, beyond the absolute value of the actual goods 
produced, thus illustrating the synergistic relationship between 
goods and services. 
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In a similar manner, essential drugs as a development 
approach should be considered from the point of view of both 
production of goods and provision of services. A national essen
tial drug policy should be developed within the context of the 
country's overall socio-economic plan. In this case, the develop
ment of an appropriate technology involves the production 
of materials as well as the development of appropriate services 
to effectively use these materials. Again, it is a trade-off where 
the specific decision can be made by understanding the relation
ships in the development process. 

A third example of the development-technology relationship 
can be seen in the experience gained in the approaches to man
power development. I think it is safe to say that manpower 
development has traditionally been very haphazardly planned 
and implemented. If you do not accept this assessment, I 
think at least you will concur that specific manpower patterns 
are quite often dictated more by traditionally perceived expecta
tions than by national needs. Manpower development is ;llso 
very much influenced by social and political systems. For exam
ple, on a global level, we see a surplus of health personnel, 
especially medical doctors. However, depending on the country's 
socio-political system, the consequence of this surplus can be 
assessed as either positive or negative. Again, my point is that 
manpower development, like other forms of health intervention, 
should be based on the health system of the country. The health 
system in turn is influenced by how health technology is dev
eloped and used in the system. 

First, the control of threats both external and internal. The 
control of old problems like malaria and more recent problems 
like AIDS and other viral diseases must be combined with 
increasing attention to the internal threats to our health and 
well-being, such as those related to life-style. 

Second, the development of health systems must be based on 
well-developed policies. If these policies are to be implementable, 
they must reflect the social and political aspirations and realities 
of the country concerned .. Sometimes, these issues may hamper 
international collaboration, which is a factor that must also be 
taken into consideration. 

There are, of course, other problems that need to be constant
ly taken into account, for example: 
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economic development and its relationship with health 
development; 
the social values and structures of our societies, parti
cularly as they relate to equity of access to health; 
the use of technologies (and information). 

Opportunities exist for many health problems to be effec
tively alleviated, if not prevented, with the presently available, 
relatively simple and affordable technology. This technology 
involves low-skilled health manpower, simple health facilities 
and essential drugs. However, conflicting policies and uneven 
implementation of these policies have, in the past, seriously 
hindered the improvement of health in these countries, irres
pective . of whether the political and health systems were based 
on market, planned or mixed economic systems. 

This brings me to 'the theme of this meeting - a new global 
interdependence in economic, social and political cooperation 
based on technology development and transfer. 

But why technology? Technology is the success story of 
man's mastery of the environment through the specific applica
tion of modem scientific and technical knowledge to the produc
tion of goods and services. However, it cannot be viewed as a 
simple factor or an isolated intervention. Technology is an 
association of methods, techniques and equipment as well as 
the people using them. It encompasses three aspects: what to do, 
how to do it and who will do it. 

The developing global interdependence we are talking about 
is no longer based solely on economic cooperation but on the 
transfer of methods, techniques, equipment and skills - that is, 
the transfer of technology. The impact of such cooperation is 
far-reaching and self-generating and has a multiplying rather than 
solely an additive effect. And the prospect for success in this 
endeavour appears great because of the abundance of informa
tion that 'can be shared. In view of this and the remarkable 
advances in informatics and telematics, the global situation has 
become a world of communication for partnership. 

This new partnership or interdependency is a major develop
ment in the relationship between industrialized, newly indus
trialized and other developing countries. Coupled with the 
important role of multilateral organizations such as WHO, 
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a new multi-bilateral transfer process creates a further world-wide 
partnership based on harmonious interdependency. 

Technology should not be monopolized, but should be 
shared and made available to everyone if a peaceful, prosperous, 
and healthy twenty-first century is to be attained. As I have 
previously said, it must be responsive to human needs in 
different environmental settings. It must serve man, instead of 
being man's master. And for this reason, a high degree of sele<r 
tivity and a careful and systematic approach towards adjusting 
it to the conditions prevailing in a country will be necessary. 
This attitude towards technology becomes all the more im
portant considering that the explosion of technology development 
which has shaped our past will continue and affect our future 
even more. 

Technology should not be adopted simply because it is 
fashionable to do so or, because othe.r countries have adopted 
it. On the other hand, one must guard against coming to hasty 
conclusions. For example, when the computer was first develop
ed, it was thought that the developing and least developed 
countries would have no use for it. Its use was thought to be 
limited but now it is almost universally used. It supports not 
only the collection and analysis of data on epidemiology, health 
status and resources but also the programmes for the develop
ment of health infrastructures, health education and social 
marketing. This development occurred as a result of the serious 
cooperative activities between the provider and user of the 
technology, which I have referred to earlier as a "new partner
ship". I am sure that most of you are aware of other important 
examples. 

This idea of partnership is not new, but it was given further 
emphasis in the context of the new international economic 
order which called the attention of the developed countries 
to the need to increase their efforts to share their technologies 
with others in the spirit of technical cooperation among coun
tries. The allocation of more funds for research on appropriate 
technology through international cooperation was also em
phasized. But in spite of past efforts, it is sad to note that a wide 
gap still exists between reality and good intentions, as well as 
between the socio-economic levels of the developed and develop
ing countries. 
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One of the major reasons for the gap between intentions and 
reality is that the roles of the different parties in the mechanism 
of technology transfer have not been well elaborated. In pro
moting the transfer of technology, the fact that it may be 
difficult to assimilate information is sometimes not taken into 
account. There must, therefore, be a continuing dialogue bet
ween countries, as providers and users, in the spirit of true 
partnership, enabling a genuine and profitable exchange of in
formation to take place. The designers, manufacturers and 
users all have roles to play in the development of technology. 
Some products, after their initial development, could be manu
factured at low cost in a newly industrialized country. The users, 
who need not necessarily be only the developing countries, 
could contribute their ideas or recommendations on items 
required for specific health activities; they could also monitor 
quality, assess suitability and advise on modifications. 

WHO has been making special efforts to develop and improve 
health technology and to promote and facilitate its transfer 
between countries. The ultimate goal is to build up a new type of 
partnership for health development, closely associated with 
socioeconomic development. This type of coooperation is of 
particular relevance and significance for the countries of the 
Western Pacific Region because of their widely differing socio
economic status, which falls into four distinct categories: 
developed, newly industrialized, developing and least developed. 
It is my desire to establish a firm partnership among all these 
countries. 

Ladies and Gentlemen, let me conclude by summarizing my 
message. Countries or areas in the Pacific Region have, like other 
Member States of WHO, committed themselves to the goal of 
enhancing the health of all people in the world by the year 
2000. It is proposed to do this through primary health care. 
The more widespread and efficient application of health techno
logies will contribute significantly to the achievement of this 
goal, which is the response of WHO to the call for a new interna
tional economic order. In this world-wide effort, the providers 
of technologies, and those concerned with the policy governing 
their transfer, must be alert to and share WHO's deep involve
ment with the health of all people, and its concern for the plight 
of the poorer nations that need support. Thus, WHO is inviting 
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all nations, developed and developing alike, to join it in this new 
partnership of caring, sharing and interdependence so that all 
people can survive and be united as one in lasting peace, health 
and prosperity. 
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Annex 2 

KEYNOTE SPEECH FOR THE 
BI-REGIONAL CONFERENCE ON TRANSFER 
OF TECHNOWGY IN THE HEALTH FIELD 

TOKYO. 13-17 JULY 1987 

by 

Dr UKoKo 
Regio1lll1 Director. World HlIIlth Organization 

South·Ealt Arliln Region 

Mr Chairman. distinguished participants from countries 
of the Western Pacific and the South-East Asia Regions, members 
of the WHO Executive Board. representatives of the United 
Nations and other agencies and nongovernmental organizations, 
honourable guests, ladies and gentlemen; 

It is with a feeling of great responsibility that [ come here 
now to speak at this Bi-Regional Conference on Transfer of 
Technology in the Health Field for the subject is vast and one 
that is of utmost importance. 

Technology transfer has been discussed before in one form 
or the other at various international forums. The World Health 
Organization, as an international technical organization respon
sible for health, has, froIl) its beginning, been involved in the 
process of technology development and transfer in the health 
field. Other organizations - international and bilateral - con
cerned with the improvement of health in our countries have 
been mediating the transfer of health technology in different 
ways; and the peoples of our countries themselves have always 
been involved in the process of health technology transfer for, 
in a sense, the record of advances in health care in our countries 
is the record of success in health technology transfer. Why then 
are we in the two WHO regions holding this Conference at this 
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time? I believe that in the spirit of collaborative efforts among 
countries, there is a renewed sense that there should be an 
attempt to influence more deliberately the process of health 
technology development and transfer and not just leave it to 
forces and circumstances beyond the interest of the health of 
the people. 

Ever since the Stone Age, which perhaps marked the begin
ning of the use of technology, the history of mankind is one of 
human societies built on successive technological achievements. 
Human societies have developed from hunting and gathering 
activities to shifting and farming activities; from agricultural 
and mining activities to present-day manufacturing and proces
sing activities and on to recycling and synthesizing activities. 
Necessity is the mother of invention, and development of tech
nology has always been the result of some need or demand. 

Together with these changes in human activities, there has 
been a shift from predominant dependence on nature to increasing 
and predominant dependence on technology. Technology is 
viewed differently by different people. Some view technology 
as a source of wealth, well-being and above all an instrument of 
power, to dominate nature and societies. Others view technology 
as something that has enslaved human beings, destroyed jobs, 
the environment and societal values. On the one hand, there is 
considerable concern that the use and abuse of technology is 
leading our societies towards disasters. On the other, there is 
agreement that further development of human society is possible 
only through the application of technology. There is also a 
tendency among some cynics to blame technology for the evils 
of society. However, considering the record of successes, many 
people feel that technology could solve our current problems. 

It is in the context of the foregoing broad generalizations 
about societal changes and technological advancement that 
we will need to look into the relationship between health care 
and health technology. Health technology is an association of 
methods, techniques and equipment, together with the people 
using them. It includes measures to promote health, prevent 
disease, diagnose, cure or alleviate sickness, care for the sick, 
and rehabilitate the sick and the disabled. 

The tremendous improvements in health care which have 
resulted from the application of advances in health technology 
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are highly visible everywhere, every day. From being dependent 
only on natural immunity to resist infections, man is now capable 
of inducing immunity through the use of vaccines. From the use 
of crude herbs, he has evolved the use of synthetic drugs and 
antibiotics. From crude surgery technology he has progressed 
towards the use of anaesthesia, aseptic techniques and laser 
beams. The list is innumerable. In essence, mankind has devel
oped from the stage of simple clinical methods of nature-cure, 
to the stage where the disease processes can be diagnosed and 
assessed by sophisticated methods and the natural process of 
disease control and cure can be enhanced, accelerated, and rein
forced many times over through the application of appropriate 
health technology. 

In the historic Alma-Ata Declaration of 1978, health was re
affIrmed as a fundamental human right. The World Health 
Assembly, in 1979, set the main social targets of governments, 
international organizations and the whole world community 
in the coming decade as the attainment by all people of the 
world by the year 2000 of a level of health that will permit 
them to lead socially and economically productive lives. Primary 
health care is the key approach to attaining this target of HFA. 
The main thrusts of HF A strategy are the development of the 
health system infrastructure, starting with primary health care 
for the delivery of countrywide programmes that reach the 
whole population. Of relevance to our Conference is that this 
strategy involves the selection of technology that is appropriate 
for the countries concerned in that it is scientifically sound, 
adaptable to various local circumstances, acceptable to those 
for whom it is used and to those who use it and attainable 
with the resources that the country can afford. Thus the appli
cation of appropriate technology is a key component of the 
strategy for Health For All by the Year 2000. 

There already exists the technology that can reduce, control 
or eliminate many of our health problems and new technology 
will continue to emerge as science advances at an ever-accelerating 
pace. What is important is for the appropriate technology to be 
recognized, transferred to where it is needed and applied. The 
year 2000 is not so far away, and we must be able to utilize any 
technology developed anywhere in the world that will help us 
attain HF A 2000. Appropriate technology also needs to be 
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transferred to recondary and tertiary supporting levels of health 
care in order to ensure a balanced development of the health 
system as a whole. 

We have to accept that no society is rich enough to do 
everything in any sector. The central problem is one of limited 
resources. Selection of appropriate technology that is affordable 
is therefore one of the very important issues confronting us. 
SCientifically sound and effective technology may not be eco
nomically feasible; economically affordable technology may 
not be effective. There will be this interplay between the two; 
but they are not necessarily opposing tendencies, for some 
technologies can be scientifically sound as well as affordable. 

The Director-General of WHO, Dr H. Mahler, has this to say 
about the choice of technology: 

"Health technology can be divided into three main types -
fundamental, palliative, placebo. Most countries that set 
essential care for all as their urgent health goal will have to 
restrict themselves to fundamental health technology that 
provides solutions without frills". 

This Conference is expected to study ways and means of 
transferring health technology with a view to enhancing the total 
quan tum of health care that can be delivered as well as its quality. 
The diffusion of health technology is an ongoing process but it 
has taken place at a pace and in a manner very little influenced 
by those who need and use it. There is now a renewed sense 
that health technology transfer should better reflect the needs 
of the community which will use and apply it, that the transfer 
of health-related technology should be more responsive to the 
needs of the end-users and that ways and means must be found 
to exert a positive influence on health technology transfer. 

The health needs of developed, newly industrialized and other 
developing countries will vary, though there can be common 
areas of interest. Even within one country it may be different 
between regions and communities. Moreover, the requirements 
will change with time as communities and countries move on 
from one level of development to another. It is therefore im
portant that the mechanism of transfer that is developed is able 
to respond to the changing needs of the countries and commu
nities. 
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In exammmg the issues and fonnulating mechanisms for 
recognition and transfer of technology that is appropriate, and 
for effective transfer of health technology we must realize the 
many problems and constraints as well as the opportunities. 
Transfer of health technology of course could not be a simple 
process of giving and receiving as in the case of a commodity. 
It is a complex process because technology itself is a complex 
combination of both the tool and the know-how associated with 
the tool and therefore involves both material objects and 
intellectual processes and skills, both physical properties and 
intellectual properties. Health technology as an embodiment of 
such complex combinations will have marketable economic and 
political values as well as sound values for improvement of 
health. Therefore, for the smooth and accelerated flow of appro-

. priate technology, the process should be examined from the 
recipient's as well as the donor's viewpoint. While it is relatively 
easy to understand that ultimately the purpose of health techno
logy transfer for recipients is to improve the health of the people, 
the interests of the donor are more complex and thus less easily 
discernible. I sincerely believe that it is essential as much to ap
praise the situation and the needs of the recipient countries, 
as to analyse the conditions and the interest of the donor coun
tries to succeed in technology transfer in a smooth, easy and 
effective manner. 

Health technology transfer does not necessarily take place 
oniy in one direction from developed countries and commu
nities to developing ones. While most of the technology transfer 
will undoubtedly take place from developed to developing, we 
should not miss the opportunity for possible flow in other 
directions as well, especially in areas like traditional medicine 
and human health behaviour. 

Some of the factors that will affect the application of techno
logy in countries and in national health systems are the level of 
health systems infrastructure, its absorptive capacity, technical 
knowledge, availability of trained manpower and awareness by 
policy-makers and administrators of the need for a sound national 
health technology policy. We must also be aware of the oppor
tunities that present themselves to us - especially for developing 
countries who will be planning to receive new and emerging 
technologies. Because of the inherent characteristics of the 
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technology change process whereby technological changes 
occur through a series of successive substitution and diffusion 
processes, eventual catch-up is also possible. Leap-frogging by 
skipping the intennediate stages of technology changes may 
enhance the absorption of new technology. An advantage for 
late-starters is the opportunity to avoid known pitfalls through 
learning from past experience. It is even more important to learn 
from the experience within one's own country where the intro
duction of technology into a given section of the population 
or a community has faced constraints and problems. 

In the South-East Asia Region, the Advisory Committees for 
Health Research and Directors of Medical Research Councils, 
Analogous Bodies and Concerned Foci in Relevant Ministries 
have reviewed, during the recent past, various aspects of health 
technology transfer and have made recommendations as to its 
priorities and the World Health Organization'S role which may 
perhaps be considered when concrete measures are being de
veloped. Aspects of health technology transfer in the context 
of technical cooperation between developed and developing 
countries have also been recurrent topics at the yearly meetings 
of the Ministers of Health in the South-East Asia Region. Top 
policy-makers in the health field and leading scientific minds 
in the health professions in the countries have therefore been 
sensitized already to the need for an action programme in the 
area of health technology transfer. 

This Bi-Regional Conference will be an important step in 
the direction of developing policies and mechanisms which 
will facilitate the smooth flow of appropriate health techno
logy between countries and within countries. This Conference 
will also illustrate the effective application of TCDC principles 
and highlight the possibilities and potentials of North-South 
collaboration for the bettennent of human society and man
kind. 

I am confident that this distinguished gathering of the key 
health personnel of our two regions together with senior staff 
from the World Health Organization and members of iis 
Governing Body and the expertise that has been drawn from 
other sources will be able to achieve the aims of the Conference, 
the outcome of which will fonn a solid base for follow-up 
actions in WHO in general, and in the countries of our regions in 
particular. 
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Annex 3 

RECENT DEVELOPMENTS IN BIOTECHNOLOGY 
RELEV ANT TO HEALTH TECHNOLOGY TRANSFER 

Professor Gordon Ada 
Department of Microbiology, John Curtin School of Medical Research, 

The Australian National University, Canberrtz, Australia. 

I. INTRODUCTION 

Few biologists would doubt that one of the most seminal 
discoveries in biology this century, was the elucidation of the 
structure of DNA by Watson and Crick in 1953. This was closely 
followed by the demonstration that DNA from any source had 
the same structure - a double helix in which adenine paired 
with thymine and cytosine with guanine; that the coding for 
amino acids was determined by triplets of these bases; and 
that the progression of information transfer was DNA transcribed 
to RNA and RNA translated to protein. Because of this identity 
in structure, it was not long before enzymes - restriction endo
nucleases - were found in certain bacteria and these enzymes 
recognized specific base sequences in DNA and cleaved the mole
cules at those points. Long sequences, often enough to code 
for individual proteins, were thus produced. With the further 
discovery of ligases - enzymes which would stitch together 
DNA pieces with similar terminal sequences - it became 
possible to: (1) make hybrid DNA molecules i.e., molecules 
which were composed of DNA from two or more sources; and 
(2) by cloning techniques, make a particular DNA sequence in 
large, almost unlimited amounts. So began the area of DNA 
manipulation which gave rise to the term biotechnology and which 
has not only greatly enhanced our understanding of many 
biological processes but which is also greatly changing both 
medical practice and many industrial processes including the 
manufacture of many pharmaceuticals in the general biological 
areas. 
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Paralleling the developments in biology were a number of 
equally important developments in the physical sciences, some 
of which have had a far greater immediate impact on the every
day life of people than the discoveries in biology. Despite this, 
many workers in the health care area may not appreciate the 
contributions these technologies can make to the health of 
people. 

A few years ago, the Global Advisory Committee on Medical 
(now Health) Research (GACHR) appointed a Subcommittee to 
report on "The Contribution of Modern Scientific Concepts 
anti Methods to Human Health". Following acceptance of the 
Report of this group, another Subcommittee was established 
to report on "Enhancement of Transfer of Technology to Devel
oping Countries with Special Reference to Health". In this 
paper, recent concepts and techniques in both the biological 
and physical sciences are discussed with particular reference 
to their suitability for transfer to developing countries. 

The report, published this year, nominates ten develop
ments in biology whose application has the potential to greatly 
enhance health care; and three areas in the physical sciences -
microelectronics and information technology; materials techno
logy and surface science; and systems technology and modelling 
- whose application could have a similar impact. The report 
also gives examples showing that in some situations these techno
logies can be complementary. Because of time restrictions, 
this talk will refer only to some of the biological techniques. 

Table I divides the techniques into three groups - general 
diagnostic and those relevant to vaccine development. I will 
refer first to some of those in the general category. 

The development of specific antiviral or an timicrobiai compounds 

Ever since its discovery by Isaacs and Lindemann in the early 
1950s, the potential use of interferon as an antiviral prophy
lactic excited virologists and others to the extent that it was 
hailed as a wonder drug. Until the advent of recombinant DNA 
technology, the task of making sufficient material for extensive 
laboratory investigation or for clinical trials proved to be a 
daunting task. Once the new technology became available, it was 
shown that there were three classes, alpha, beta and gamma 
interferons (lFN) and there were several genes for some classes. 
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TABLE 1. NEW CONCEPTS AND TECHNIQUES IN mE BIOLOGICAL 
SCIENCES RELEVANT TO TECHNOLOGY TRANSFER. 

1. GENERAL 

Development of antiviral or antimicrobial compounds 
Production of therapeutically·active compounds 
Modulation of gene expression in disease states 
Modification of biological control agents 
Identification and mode of action of oncogenes 

2. DIAGNOSIS 

Availability of monoclonal antibodies to diagnose disease states 
Gene probes for the diagnosis of hereditary and other disease states 

3. VACCINES 

Structure and function of genomes of infectious agents 
Identification of protective antigens and their manufacture by recom
binant DNA technology 

Specific roles for some of these have yet to be established but 
broadly speaking, they appear to have at least three roles: alpha 
and beta IFNs may render cells less susceptible to viral infection 
and they may activate certain cells which are important in im
mune responses. Thus, antigen-presenting cells such as macro
phages and 'non-specific' cells such as NK cells are activated by 
alpha IFN; NK cells have been implicated in the control of some 
tumours: beta IFN may be involved in B lymphocyte activation: 
gamma IFN is produced by activated T lymphocytes and its 
killing by T lymphocytes. Alpha IFN has been shown to have a 
beneficial effect on the control of hairy cell leukaemia which is 
prevalent in Japan. Of the many viral systems tested, those of the 
respiratory tract, and particularly rhinovirus infections, are 
susceptible to alpha IFN; controlled inhalation may alleviate 
clinical symptoms. 

Production of therapeutically active polypeptides 

Several examples. are briefly mentioned. The first are hor
mones such as insulin and growth hormones. The second category 
includes colony stimulating factors which have been shown to 
control the differentiation and proliferation of progenitor cells 
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in the bone marrow, such as macrophages. Their availability has 
now allowed some processes which- occur in vivo to be dupli
cated in the test tube, thus opening the way to a much closer 
analysis of the changes to normal events which occur in the 
initiation and progression to malignancy. 

The interleukins (lL) or lymphokines are factors which are 
involved in the generation of inflammatory responses and espe
cially those required for lymphocyte stimulation and maturation 
such as ILl, 2 and 4. 

Finally in this category, there is an almost indefinite range of 
other proteins with a variety of biological activities. One example 
is tissue plasminogen activator which initiates a cascade of events 
leading to the breakdown of fibrin clots. 

Production of these substances is expected to become a 
billion dollar industry. Their use currently has some drawbacks. 
They occur naturally in minute amounts and in most situations 
probably act over very short ranges. In many current clinical 
trials, these substances are administered parenterally in very large 
doses so it is not surprising that there has been substantial side 
effects following injections. Once means are found to site-direct 
these substances, their use could expand dramatically. 

Gene therapy 

It has long been a goal to correct human genetic defects. 
This is unquestionably some way off but recently there have 
been quite remarkable results in animal model systems. The 
favourite approach in such systems has been to make transgenic 
animals by transfecting the pronuclei of fertilized eggs with 
DNA coding for the desired protein, implant the eggs in foster 
mothers and test the offspring for the desired character. In 
some cases, the effect is obvious, e.g .• the generation of giant 
mice by transfection with a growth hormone gene. More pertinent 
are experiments showing that a mutant mouse expressing a 
{Hhalassaemia gene defect has been corrected following trans
fection with DNA coding for j3-major globulin. If the alternative 
approach of transfer of transfected bone marrow cells in mice 
can be developed with great accuracy, reproducibility and safety, 
this will open the way for ethically acceptable human trials. 

These three examples suffice to indicate the scope of the 
developments taking place in the general area of DNA mani
pulation. 
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II. DIAGNOSIS 

The area of diagnosis has benefitted greatly from the new 
technology and for medical application, two separate approaches 
have become or are becoming of great importance. One is the 
use of monoclonal antibodies and the other, gene probes. 

Monoclonal antibodies 

This has now become an indispensable technology for many 
diagnostic procedures. The technique is essentially simple: 
antibody-producing cells are fused with myeloma cells and the 
progeny which retain the essential characteristics of both parents, 
specific immunoglobulin production and immortality, are cloned 
so that antibody of a single specificity is obtained. Table I shows 
two examples of the use of this technology but it can be applied 
to a vast range of problems. 

Apart from diagnosis, suitably labelle'd preparations can be 
used, for example to locate tumours in the body. If a poison 
is linked to the antibody to form an immunotoxin, the antibody 
acts like a 'magic bullet' to focus the poison onto cells bearing 
the particular antigen. This approach is effective in vitro but so 
far has been less effective in vivo. 

Gene probes 

The formation of gene probes depends upon the availability 
of radioactive single stranded DNA (or RNA) with a comple
mentary sequence coding for a known protein to a segment of 
DNA or RNA in a cell or cell population. Radioactively labelled 
ssDNA or RNA hybridizes to the complementary sequence(s) 
in the cell(s). The test can be used to test for such sequences 
in individual cells (in situ hybridization) or it can be used quan
titatively to measure the number of gene copies. Three examples 
are: (1) the detection of gene defects, often carried out on cells 
obtained by amniocentesis; (2) the detection of viral genomes, 
either during a viral infection or after the viral DNA has been 
integrated into the host chromosomal DNA; and (3) the quanti
fication of oncogenes. Recently, a relationship has been found 
between the' number of copies' of certain oncogenes in a cell and 
the clinical status of the patient' with the malignancy (neuro-
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blastoma, breast cancer and lung cancer). At present, the gene 
probe is labelled with 32P but once this is converted to a test 
which can be more generally used, e.g., colour change, the 
technique will become more widespread. 

III. NEW DEVELOPMENTS IN VACCINE TECHNOLOGY 

There are about 50 vaccines in use world-wide today. Some 
are highly successful, examples being attenuated virus pre
parations such as smallpox (vaccinia), measles, rubella and poliO: 
myelitis. Others are less effective e.g. influenza and some have 
undesirably high levels of side effects e.g. pertussis. Further
more, there are many diseases for which vaccines are not avail
able for a number of reasons such as inability to grow the or
ganism in vitro. A list of some is given in Table 2. 

Four new techniques are being developed to provide vaccines 
against some of these diseases though some of the techniques 
will be found to be generally applicable to any disease. The 
new techniques are: 

(I) polypeptides synthesized by transfection of cells with 
DNA coding for protection antigens of disease agents; 

(2) synthesis of oligopeptides corresponding to 'neutralizing' 
epitopes of the protective antigen, i.e. epitopes recognized by 
neutralizing antibody; 

(3) production of anti-idiotypes; 
(4) construction of recombinant live vectors, either viruses 

or bacteria which fonn the basis per se of successful vaccines. 
These new approaches will be discussed in tum. 

Polypeptide-based vaccines 

Three approaches are followed, using different cells as sub
strates - prokaryote cells (bacteria), lower eukaryote cells (e.g. 
yeast) and more recently, continuous cell lines (CCLs). 

The use of transfected bacteria has given variable results. 
Proteins from mammalian sources expressed in bacteria may 
not have the same properties as the native product because of the 
different post-transcriptional mechanisms of prokaryotic com
pared to eukaryotic cells, e.g. the proteins may not be glyco
sylated. Thus, antibodies to influenza haemagglutinin produced 
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TABLE 2 

CURRENT AND FUIlJRE HUMAN VACCINES. 

Currently avail- Conventional vaccines Diseases targeted for 
able vaccines under trial new approaches 

Smallpox Varicella-zoster virus" Hepatitis B virus""" 
Poliovirus" '" Cytomegalovirus* Human Immuno-

deficiency virus""" 
Mumps" Hepatitis A virus"" Rotavirus**" 
Measles"*'" Influenza (live )*" Respiratory syncytial 

virus"" 
Rubella Dengue"· Rhinovirus·· 
Adenovirus Herpes simplex virus" 
Influenza (inacti-
vated)"· 

Hepatitis B virus""" 
Yellow Fever"" 
Japanese encephalitis*"" 
Rabies* 
Tuberculosis" ** 

V. cholera (inact.)"''''' 
S. typhi (inact.)*" 
Pertussis"* 
S. pneumoniae** 
H. influenzae type B"" 

Meningococcus"" 
Diphtheria" * 
Tetanus"'" 

Leprosy*"" 

V. cholera (subunit)*** 
S. typhi (live )*" 
Pertussis (subunit)"" 
Q. Fever'" 

Epstein-Barr virus"" 
Papillomavirus*" 

Enterotoxigenic E. 
coli ...... 

Shigella"" 
Gonococcus" 
C trachomatis .. • .. 
Syphilis* 
Group B strepto-

coccus" 

Malaria"'*'" 
Schistosomiasis" '" '" 
Filariasis**" 
Trypanosomiasis"*'" 
Leishmaniasis"''' 
Amoebiasisu 

Hookworm"" 

·The global importance of each disease is indicated by the number of asterisks. 

From: Ada. G.L. and lones, P.D., ImmunoL Cell BioI. 65, pI I, 1987. 
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in bacteria do not react with the native protein. In contrast, 
DNA coding for mammalin hormones may be satisfactorily made 
in bacteria. 

An alternative approach is to join the DNA coding for the 
foreign protein to DNA coding for an immunogenic bacterial 
protein such as J3-galactosidase; the fusion protein may be im
munogenic and retain better the specificity of the native pro
duct, especially if the protein of interest is of small size or a 
large oligo peptide. 

To avoid these difficulties with bacterial preparations, 
yeast cells have been transfected with foreign DNA. The DNA 
is expressed and the protein glycosylated. The yeast cells must 
be disrupted to release the protein and a difficult process of 
purification conducted. 

More recently, eeLs have been transfected with DNA and 
this approach has two clear advantages: (1) being mammalian 
cells, the process of translation will be optimum so that the 
expressed product of the foreign DNA is likely to be of correct 
confonnation; and (2) the transfected cells can be individually 
cloned; the clone giving the largest yield of the foreign protein 
is used for production of the vaccine. 

A current example of the use of these approaches is hepa
titis B vaccines. The first generation vaccine was prepared from 
the plasma of infected people; it was expensive because of the 
complex ,purification and disinfection processes and the need 
to test in chimpanzees. Recombinant DNA technology offered 
the prospect of improved vaccines. The first such preparation 
was prepared in yeast and is under trial. A new vaccine has now 
been prepared in eeLs and is also under test. Such vaccines 
should be completely safe and substantially cheaper than the 
plasma-derived product. 

Peptide-based vaccines 

Proteins are now know to contain sequences some of which 
are recognized by B lymphocytes, some by T lymphocytes and 
some by suppressor cells. It would be advantageous if vaccines 
could be prepared which would contain only the desired amino 
acid sequences, i.e. T and B cell epitopes, as such preparations 
would give the minimum of undesirable side effects, a feature 
pleasing both to the manufacturer and to the user. 
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Such preparation also have some disadvantages. Peptides per 
se are non-immunogenic and must be coupled to a 'carrier', 
usually a protein. Even this preparation may be poorly immuno
genic and needs to be administered with an adjuvant. The only 
adjuvant approved for widespread human use is alum, which is 
not highly effective. Furthermore, human populations react 
differently to individual peptides, some strongly, some poorly, 
so a vaccine may need to contain several peptides. 

Currently, two peptide-based preparations are under trial. 
The circumsporozoite protein of the malaria organism has 
repeating amino acid sequences. These sequences have been 
made in bacteria, in one case fused to a protein from the bacteria. 
In the second example, a vaccine to control human fertility is 
under test. A peptide from the human chorionic gonadotrophic 
hormone has been coupled to a bacterial protein and adminis
tered with a new adjuvant preparation to humans. 

Production of anti-idiotypes 

The antigen-combining site of an antibody - called the 
idiotype - is a unique structure and, even within the host pro
ducing it, can act as an antigen and induce the formation of 
antibodies which recognize the idiotype. Such anti-antibodies 
are called anti-idiotypes. Those which bind directly to the 
idiotype act as 'internal images' of the original antigen; if they 
are injected into a new host, they can induce an immune response 
similar to that caused by the original antigen. If the original 
antigen is a protective antigen of a disease agent, injection of 
the anti-idiotype may protect the host from a challenge dose of 
the disease agent. One advantage of this approach is that anti
idiotypes can be made without having detailed knowledge of 
the properties of the antigens of the disease agents. 

Anti-idiotypes have been made to viruses, to bacteria and 
to parasites but none has yet formed the basis of a trial vaccine. 

The production of recombinant infectious vectors 

Because of the success of live attenuated micro-organisms as 
vaccines, the possibility arose that they might be used as vectors 
of DNA from other infectious agents. This has proved to be the 
case and at present several viruses and bacteria are used in this 
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way. They include: viruses - vaccinia, on, fowlpox, varicella, 
herpes, adenovirus and polio; and bacteria - BCG, Sahnonella, 
E. coli. 

Most work has been done with vaccinia so that the results 
with this virus will be briefly reviewed. So far, DNA coding 
for about twelve different antigens has been incorporated indi
vidually into this virus; infection of susceptible cells with the 
recombinant virus has resulted in expression of the foreign DNA. 
Furthermore, in many cases, animals immunized with the re
combinant virus have resisted challenge with the disease agent 
from which the foreign DNA was derived. Such preparations 
have the same advantages which made the vaccinia virus itself 
such a successful vaccine. These include ease of preparation and 
administration, low cost, heat stability, high immunogenicity 
and the small scar from the vaccination is a very Useful epidemio
logical marker. 

Some of the other agents mentioned above may also prove 
to be very suitable as vectors of other antigens. For example, 
recombinant Salmonella arId adenovirus could be used as oral 
vaccines. 

IV. CONTRIBUTIONS TO NATIONAL HEALTII 
PROGRAMMES 

Any consideration of technology transfer must consider the 
bertefit of the technology to the user country and one of the 
most important aspects is the cost-effectiveness of the techno
logy itself. Thus, a technology which benefits a large number of 
users for a long time is highly cost-effective and vaccines fit into 
this category, especially those based on recombinant live vectors 
as only a single inoculation is usually required. Ahnost in the 
same category are diagnostic reagents which are sensitive, accurate 
and specific and the two reagents discussed above have these 
characteristics. By contrast, those reagents discussed under the 
heading of general reagents will have their major use as treatment 
modes although some, such as alpha IFN, may have considerable 
prophylactic uses. 

v. CONCLUSIONS 

In reviewing the biological concepts and techniques dis
cussed by the GACHR Subcommittee, it is clear that one tech-
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nology dominates the list. With one exception, the use of peptides, 
the concepts and techniques depend upon the manipulation 
of DNA either per se or as cells with a particular genetic com
position. The most effective way to help developing nations 
achieve the standards of living which distinguish developed 
countries is to give priority to those needed technologies which 
are the most cost-effective. Technologies involving DNA mani
pulation clearly fit into this category. Furthennore, countries 
developing the technology of DNA manipulation will be able 
to apply it in many diverse ways, in agriculture and in some 
industries as well as in medical practice and the public health 
arena. 
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Annex 4 

ENHANCEMENT OF TRANSFER OF TECHNOLOGY TO 
DEVELOPING COUNTRIES WITH SPECIAL REFERENCE 

TO HEALTH 

MAbdelmoumene 
Chief, Ofjfce of Reyearch Promotion and Development 

World Health Organization, Geneva 

I. INTRODUCTION 

Impressive advances have been made on the scientific front 
during the last decades especially over the last ten years. Indus
trialized nations have leaped forward in the fields of micro
electronics, telecommunications, automation, informatics, new 
materials, new energy sources, space technology and biotechno
logy. The combined impact of such developments is likely to 
bring about major changes in the structure of most social sectors 
including the health sector. 

By contrast most developing countries cannot afford to 
reshape the frontiers of knowledge and are struggling to achieve 
the minimal health requirements embodied in the Health-for-all 
value system. They have to invest in strengthening their health 
infrastructure and research capabilities. 

Precisely at the same time on the economic front, more 
than 80% of the world's output of goods and services (GNP) 
is produced by developed countries. The same countries spend 
approximately 2.3% of their GNP on Research and Development, 
more than 200 billion dollars per year currently.! About 10% 
of that sum is invested in health-related research. 

1Source: World Development Report 1985, p. 149. 
Report on the World Social Situation, UN, 1983, p. 181. 
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On the other hand, the developing countries with less than 
20% of the world's GNP spend collectively ten times less on 
Research and Development. About 4 billion dollars or 1 dollar 
per capita approximately. A fair estimate is that health-related 
research would get roughly 10 cents for each Research and 
Development dollar. Thus it can be estimated that developed 
countries spend 200 times more than developing countries on 
health research per capita. 

This is, in broad lines, showing the vicious circle from the 
scientific point of view and the socioeconomic point of view 
(without mentioning the well-known escalation of health care 
cost) the general context in which we have to face the challenge 
of health technology transfer to developing countries. 

Following its terms of reference, the Subcommittee of the 
ACHR on Enhancement of Transfer of Technology considered 
different aspects of the problem and took a practical approach 
attempting to identify several factors which have an influence 
on the success of the technology transfer. 

In one part of the work it concentrated on identification of 
new modern scientific concepts and their application in devel
oping countries: what to transfer. The other part was devoted to 
suming up the more general aspects of health-oriented transfer 
of technology: how to transfer. 

Concerning the content the Subcommittee considered new 
techniques in the biological sciences and in the physical sciences 
and retained the following areas: 

Biological sciences 

1. New approaches to vaccine development 
2. Improved techniques for diagnosis (monoclonal 

antibodies) 
3. Early detection of hereditary disorders (nucleic acid 

probes) 
Physical sciences 
1. Microelectronics and information technology 
2. Material technology and surface science 
3. Systems technology and modelling 

Major parts of these areas are reviewed in other reports 
presented at this meeting; only the more general aspects of 
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II. APPROPRIATE TECHNOLOGY 

What is health technology? 
First, technologY is generally defmed as the application of 

organized knowledge to practical ends.l 
Even more simply technology is a way of doing things with 

objects that are not part of one's own body and a technological 
change is a new way of doing things that results in the modi
fication of the products, services or processes that support 
society. 

Bennett defines the health care technology as "Products, 
services or processes that support a health care system". 

For WHO "a technology represents an association of methods, 
techniques and equipment together with the people using them". 

Obviously, the impact of a technology and its strategic 
characteristic vary from one type to another. There are different 
classifications of health technology according to different criteria. 

Lewis Thomas distinguishes definitive or definite technology 
addressing prevention, cure and control of a health problem 
based upon scientific understanding of the process involved 
through scientific research and half-way technologies seen as 
techniques for palliation or repair. 

The U.S. National Research Council classified health care 
technology on the basis of the function it performs: 

Clinical technology is used in the provision of direct 
patient care. 
Ancillary technology is used to support clinical services 
(more than half of the medical electronics market). 
Coordinative educational and research technologies are 
used to facilitate support and to improve and evaluate 
the provision of health care services but are not directly 
associated with patient care. 

WHO puts strong emphasis on the concept of appropriate 
health technology, that is "methods, procedures, techniques and 
equipment that are scientifically valid, adapted to local needs 
and acceptable to those who use them and to those for whom 

1 Steering Committee on Future Health Scenarios, Vol 1 p. 268, Netherlands 
1987. 
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they are used, and that can be maintained and utilized with 
resources the community or the country can afford". Part of 
WHO's task is to support technology transfer that is the process 
of ensuring the wide application of scientific discoveries and of 
methods, procedures, techniques and equipment that will promote 
health and socioeconomic development. The concept includes 
the export of technology and its exchange among countries. 
WHO accordingly seeks to provide valid information on all forms 
of health technology, to discover technologies that are appro
priate to the social and economic conditions of the countries 
concerned, to support developing countries in their efforts to 
become self-reliant in health research and development and to 
promote collaborative research between developed and develop
ing countries in areas of particular concern to the latter. 

Technology transfer involves a partnership between at least 
two countries: a provider (transferrer) country and a user 
(transferee) country. Each has particular problems to be faced 
and overcome for the partnership to be successful. 

In order to facilitate technology transfer, the Subcommittee 
put emphasis on the following requirements. 

III. REQUIREMENTS TO FACILITATE TECHNOWGY 
TRANSFER 

Tile need for political will 

It is clear that an overriding requirement is the determination 
of governments to accord high priority to the provision of appro
priate levels of health care facilities and commitment to success
ful transfer of health technology. This political will and commit
ment should be reflected in establishing appropriate mechanisms. 

The need for a natior.al health technology policy 

Indeed effective transfer of technology to developing coun
tries is .greatly assisted if there are appropriate mechanisms in 
place to receive such technology efficiently. Foremost among 
these mechanisms is the development of a national health techno
logy policy which should be part of a broader policy covering 
other components as well as health. Such a policy would deter
mine priorities and establish mechanisms to facilitate the transfer. 
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'Among the fonner would be a compilation of the major health 
problems in the country, together with an assessment of the 
contribution that existing technologies would make towards 
solving these health problems. Due care would need to be taken 
to ensure that the technology to be introduced was not only 
effective and safe but was compatible with the culture of the 
country and within economical reach. 

The importance of the existence of an appropriate infrastructure 

The existence of an adequate scientific and technological 
infrastructure is a crucial element in the successful transfer of 
new technologies. A body of scientists and technologists familiar 
with the "state-of-the-art" of a specific field of knowledge of 
technology is needed to evaluate both the desirability to acquire 
such technology and its ability to harness it for the benefit of 
health. The availability of training facilities in appropriate fields 
is desirable for optimal absorption of a new technology. 

Training of personnel 

All this involves adequate training of professional scientists, 
engineers and managerial staff as an essential requirement for 
successful technology transfer. 

The Group noted with satisfaction the existence of regional 
centres for the training of technicians. 

Other mechanisms for the training of personnel were sug
gested. They include twinning between universities or specialized 
medical centres and networks involving a number of centres. 

Equipment-related reqUirements 

The Subcommittee recognized also a number of issues that 
bear on the transfer of technology requiring the introduction and 
use of advanced equipment. Some of these issues warrant mention 
here. 

A common problem in developing countries is the difficulty 
of maintaining new technological equipment in good working 
order. The availability of trained technicians is therefore im
portant. Any substantial introduction of new equipment in a 
developing country should certainly be accompanied by arrange
ments for suitable technician training, which could undoubtedly 
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be facilitated by WHO. Experience indicates that the patterns 
of equipment failures may differ substantially between devel
oped and developing countries. A data bank could be assembled 
(perhaps in some WHO collaborating centre) that collects ex
perience on equipment problems, or weak-link components 
likely to be met. This data bank could be invaluable as a basis 
for the redesign of equipment for use in developing countries. 
Such a source of expertise could be used by intending manu
facturers in both developed and developing countries. 

Wherever it is feasible to maqufacture or assemble com
ponents in local industry, an industrial "spin-off' may also 
occur. Local fabrication of, say, medical instruments that are 
widely used, may also occasion a redesign, leading to a cheaper 
product which is easier to use, and easier to maintain. 

In this connection, the Subcommittee put emphasis on the 
following tasks: 

problem-oriented research and advice on the development 
and evaluation of equipment and on equipment design for 
specific tasks in the light of several special factors, such as 
operation by personnel with limited skills, different environ
mental conditions of .operation and limited maintenance 
facilities; 
production at a low volume for equipment evaluation. 

IV. BRIDGING MECHANISMS 

Establishment of research and development units 

The Subcommittee considered that in some countries techno
logy transfer could be facilitated by the establishment of a Re
search and Development Unit comprising a group of resource 
personnel. Such a unit would evaluate the technology to be 
transferred in relation to the needs of the country. It would 
advise on equipment to be obtained, with emphasis on factors 
such as design simplicity, reliability, availability of spare parts, 
ease of maintenance, etc. The unit would be staffed by trained 
personnel who could interact with the suppliers of technology 
at different levels. The unit would be involved on a consultative 
basis in negotiations with outside suppliers of technology ranging 
froIit simple equipment to a complex industrial package. The 
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Subcommittee recommended that developing countries consider 
the establishment of such units in order to facilitate technology 
tx:ansfer. 

Partnership 

Finally, the Subcommittee recognized the complexity of 
the process and acknowledged that there is no formula for 
success. Because of different interests of the provider of the 
technology, the process of technology transfer would have to be 
tailored for individual situations. 

The success of the transfer depends on many factors including 
social, economic, political and trade policies of each partner. 

Whatever mechanism is used there is clearly a need for an 
independent third party which could help in the formulation 
of the policy for both partners and in the planning and imple
mentation of the programme as well as to arbitrate in conflicts 
which may arise. WHO CAN FILL THIS ROLE. 

V. ROLES FOR WHO 

It is clear that technology transfer constitutes a major facet 
of WHO's activities. 

The Special Programmes of WHO - CDD, HRP, TDR - have 
made particularly important contributions to the strengthening 
of research capability in developing countries and all three 
Programmes have successfully sponsored specific projects. Thus, 
the production and use of ORS in developing countries is a major 
activity of CDD. 

In addition to the many mechanisms developed and used by 
the Special Programmes, the Subcommittee considered that WHO 
could facilitate technology transfer in the following ways: 

I. to advise on the formulation of a national health tech
nology policy; 

2. to advise the country on the choice of the technology to 
be transferred through appropriate assessment by in
house expertise or on advice from consultants; 

3. to promote the establishment of groups of resource 
persons in the country with necessary expertise for the 
related technology; 
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4. to facilitate exchange of information and expertise 
necessary for the implementation of the technology 
transfer; 

5. to identify WHO collaborating centres that could pro
vide appropriate technical and managerial advice; 

6. to further assist in the provision of training of technical 
staff, through collaborating centres or through agree
ments with higher technical institutes; 

7. to advise and assist, in an impartial manner, in negotia
tions between the supplier of the technology and the 
host country. 
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Annex 5 

INTERNATIONAL COOPERATION IN HEALTH RESEARCH 

L.A. Malcolm 
Deportment of Community Health. WeUington School of Medicine, 

Wellington Hospital. Wellington " 

I. INTRODUCTION 

A major aim of the Western Pacific Advisory Committee on 
Health Research (WPACHR) since its establishment has been the 
strengthening of national research capabilities within the region. 
One of the initiatives towards achieving this goal was the fostering 
of co-operation amongst member states in research development 
including national health research councils (NHRCs). 

A number of meetings convened with the assistance of WHO 
resulted in a report prepared by Dr J.Y. Hodge of the New 
Zealand Medical Research Council which was presented to the 
11th session of the WPACHR in Tokyo in March 1986. This 
document was well received and a recommendation was made 
that it should be circulated widely within the region for further 
comment. 

A letter requesting such comment was sent to a large number 
of agencies and individuals within the region in October 1986 
together with a list of eight questions around which respo!1dents 
were requested to structure their response. This paper analyses 
the responses received by the Western Pacific Regional Office 
(WPRO) in Manila. 

n. RESPONSES TO THE HODGE REPORT 

A total of 156 responses were received by WPRO. These 
were classified into two categories, those representing agencies, 
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and those which were the personal comments of the respondents. 
Where there was doubt as to whether these were personal or 
agency comments, the response was classified as from an agency 
where it was from a significant national body, and as a personal 
response where it was from a local agency with a relatively 
narrow scope of research functions. Comments were received 
from 15 countries ranging widely throughout the region as listed 
in Table 1. 

TABLE 1. RESPONSES RECEIVED BY WPRO MANILA TO 
REQUEST FOR COMMENTS ON THE HODGE REPORT 

Agency 
Country representation Personal comment Total 

Australia 4 32 36 
China 5 28 33 
Japan 4 19 23 
New Zealand 4 14 18 
Korea 2 8 10 
Philippines 2 7 9 
Malaysia 2 6 8 
Singapore 1 4 5 
Vietnam 3 I 4 
Fiji 1 1 2 
Vanuatu 1 1 2 
Papua New Guinea 1 1 2 
Solomon Islands 1 1 2 
Federated States of 

Micronesia 1 1 
Hong Kong 1 I 

Total 33 123 156 

Relatively few responses were received from the ministries 
of health or from NHRCs or their equivalent body. Hence the 
replies cannot be taken as being as fully representative of country 
opinions as might be desired, especially in view of the relatively 
small number of agency responses as compared with personal 
responses. 
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III. NATIONAL HEALTH RESEARCH COUNCILS 

The fIrst of the series of questions asked whether it was 
possible to identify in each country a major national agency for 
health research administration, such as a NHRC or anaIagous 
body, which could serve as a focus for international collaboration. 
Elaborating questions were asked with regard to whether there 
was only one or many such organizations, and whether there was 
a representative relationship between the various organizations 
involved. If there was no such body, were there plans to develop 
it? 

Responses to these questions are set out in Table 2. Only in 
Australia, New Zealand and the Philippines did there appear to 

TABLE 2. COMMENTS ON THE EXISTENCE OF A NATIONAL 
RESEARCH COUNCIL OR ANALAGOUS BODY IN WESTERN 

PACIFIC COUNTRIES 

Australia 

China 

Japan 

National Body 

National Health and Medi
cal Research Council is 
widely regarded and ac
cepted. 

No national body recog
nized in most responses. 

No apparent agreement on 
a body recognized in most 
responses and no coordi
nating mechanism men
tioned by some. 

Other Bodies 

Many of the research or
ganizations, e.g. National 
Heart Foundation, Aus
tralian Institute of Health, 
Queensland Institute of 
Medical Research, with 
specific research area and 
interests. 

Bureau of Science, Tech
nology and Education the 
Ministry of Pulic Health, 
Chinese Acade of Medical 
Services and many other 
bodies. 

National Health Research 
Council of the Ministry 
of Health and Welfare, 
Education, Agency for 
Science and Technology 
and many other agencies 
mentioned. Japan Medical 
Congress. 
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Table 2 (continued) 

New Zealand 

Republic of 
Korea 

Philippines 

Malaysia 

Singapore 

Vietnam 

Fiji 

Vanuatu 
Federated 

States of 
Micronesia 

Papua New 
Guinea 

Solomon 
Island 

86 

National Body 

Medical Research Council 
of New Zealand recog
nized in all responses. Is 
widely regarded and ac
cepted. 

No national, body recog
nized 

Philippine Council for 
Health Research and Devel
opment recognized as the 
major national agency. 

No clear response but ap
pears to be a Medical Re
search Committee of the 
National Science Council. 
No clear response 

No separate council 

Other Bodies 

Many other research or
ganisations working at a 
national level, e_g. Depart
ment of Health Research 
and Development Unit. 
National Heart Founda
tion, etc. 

Government agencies such 
as Ministry of Health and 
Social Affairs, Education, 
Science and Technology. 
other bodies mentioned 
included Korean Institute 
for Population and Health. 

Other bodies mentioned 
inCluded Nutritional Cen
tre of the Philippines. 

Ministry of Health, Insti
tute of Medical Research 

Ministry of Health and a 
Medical Clinical Research 
Advisory Committee. 

Ministry of Health and a 
Science and Techniques 
Council. 
National Health and Medi
cal Research Committee of 
the Ministry of Health. 

Ministry of Health 
Division of Health, Depart
ment of Social Sciences 

Medical Research Advisory 
Committee, Department 
of Health, Ministry of 
Health and Medical Ser
vices. 
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be an unequivocal response with regard to the presence of a 
NHRC of the kind envisaged in the Hodge Report, i.e. a national 
representative body with central funding but with statutory 
independence from a ministry of health with the power to allocate 
funds for health research and to provide coordination and 
representative body with central fundiag but with statutory 
independence from a ministry of health with the power to allocate 
funds for health research and to provide coordination and 
leadership in health research. However, most countries had some 
national mechanism for funding and coordinating health re
search, but in most cases these were committees or councils 
under the respective ministries of health or equcation. 

The reliability and validity of the responses was limited in 
that few ministries of health offered an official and authoritative 
response to the questionnaire. There appeared to be wide varia
tion between some country responses with respect to whether 
there was a NHRC or what body was perceived as having an 
authoritative overview and a coordinating role with respect to 
the funding and coordination of health research. 

IV. DESIRABILITY OF COLLABORATION 

The second question sought responses on the advantages and 
disadvantages of direct cooperation and collaboration between 
NHRCs and analagous bodies. How close should such a cooper
ation be and were countries prepared to set aside some resources 
to ensure such a cooperation? 

There was overwhelming support for the general principle of 
collaboration in a wide variety of fields. Many felt that WHO 
should be the major facilitating body for such collaboration. 
Advantages of collaboration were felt to lie particularly in the 
sharing of experience both in the administration of research 
programmes and in the research activities themselves. 

However, while there were many opportunities for health 
researchers to meet a.'1d exchange views through journals, publi
cations, and conferences, administrators of NHRCs have little 
opportunity to exchange experience with colleagues in similar 
positions in other countries. Much valuable knowledge is thus 
not being shared. The stress in at least one response was therefore 
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placed strongly upon the need for collaboration, not so much 
between researchers, but those who were administering research 
programmes. 

It was recognized, however, that there were serious limitations 
on resources and only few responses indicated positive support 
towards the provision of funding for such collaboration. 

Some responses however were more cautious in their res
ponse to the proposals. These tended to come from more ad
vanced countries and were from researchers who had already 
built up strongly collaborative networks in other countries 
and saw very little benefit deriving from the proposals. They 
recognized that there was already a high level of cooperation in 
some specific fields and that such cooperation and collaboration 
was best achieved through individual researchers building up 
networks through conferences and other means of communi
cation. 

One response saw the proposal as premature and that inter
national cooperation should be introduced selectively and pro
gressively. Greater emphasis needed to be placed upon stimulating 
the enthusiasm of personnel directly involved in health service 
and applied basic research. The value of collaboration could 
thus become recognized so that an appropriate climate for an 
organizational structure would evolve in a productive and success
ful manner. 

Another response made the point that people collaborate 
only if they see high utility for themselves in such collaboration. 
If cooperation is to be encouraged, conditions must be created 
which make it necessary and worthwhile for researchers to share 
information. 

In summary therefore, the response from researchers them
selves was miXed, and, although supportive in principle, recog
nized that within their own fields collaborating networks through 
a variety of existing mechanisms were already well established. 
On the other hand those responding on behalf of ministries of 
health and NHRCs felt a need for consultation and collaboration, 
but more with respect to the administration of research, rather 
than specific research programmes. 
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V. CIRCULATION OF INFORMATION 

This question sought comments on whether those working 
in the health research field wished to receive routine information 
on research activities in other countries in the region, whether 
they would be prepared to provide such information on a regular 
basis, and who would act as the point of IllSt contact for ex
changes on research matters. 

Again, there was wide support in principle for the sharing of 
information on research activities. However, there was consider
able uncertainty as to how this information could be best handled 
on a national and international basis. Where NHRC was in 
existence it was felt that this was the best body to summarize 
and provide information for other countries, and it would 
provide the names of contact persons in specific fields for inter
country circulation to enable workers in other countries to 
develop their own personal networks. Many of those responding, 
although agreeing in principle, expressed reservations about the 
time involved in providing such information, and raised questions 
as to whether people would read it. 

Vi. A REGIONAL NEWSLETTER 

A question was asked as to whether a regional newsletter 
on health research matters would be of sufficient interest to 
warrant regular production. Would countries be prepared to con~ 
tribute to the cost of maintaining a regional research secretariat, 
and should such a secretariat rotate between countries. 

Again, there was general support for a regional newsletter 
but responses were much more reserved with respect to the 
establishment of a secretariat and particularly its funding. Again 
many respondees felt unable to comment fully on these questions 
and suggested they would be much better referred to the ministry 
of health of countries concerned in view of the problems of 
funding such an initiative. 

One response suggested that it would be better at this stage 
to work towards setting up a functioning network of liaison 
officers and perhaps in tum allow this to develop towards a 
regional secretariat. Another response said that a secretariat 
would only be useful if it dealt with areas not covered by existing 
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scientific societies and journals. Few responses considered the 
question relating to rotation between countries. 

In summary, therefore, while there was some general support 
for a newsletter, especially if it dealt with areas not covered now 
by existing networks or publications, reservations were expressed 
regarding the desirability and even more so with respect to fund
ing of a secretariat. However, there was cautious support for a 
gradual working towards some form of secretariat in the long 
run. 

VII TRAINING IN RESEARCH MANAGEMENT 

This question sought responses on whether people would be 
interested in participating in a programme of training in research 
administration/management. Would such training be available 
within the countries of respondents? 

There was general support for the need for such training, 
and a number of countries offered to provide both training 
support and a venue for training. One option suggested that 
experienced researchers and research administrators contribute 
their expertise through workshops in areas where such expertise 
is in short supply. Such workshops could be geared partly around 
problem solving sessions involving the preparation of applications 
for funding and planning of training programmes for research 
assistants. -

Another suggestion was to attach those requiring training in 
research administration to existing research programmes for 
varying periods. Again, a number of responses raised the problems 
of funding such an initiative given the shortage of research funds 
generally. 

VIII. MEETINGS OF RESEARCH ADMINISTRATORS 

The questionnaire sought responses on whether respondents 
wished to participate in occasional meetings of research ad
ministrators within the region. If so who would fund such 
meetings and would respondents be prepared to host such a 
meeting in their own countries? 
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There was general support for the need for such meetings 
on an occasional basis, but reservations were again expressed 
with regard to the availability of funds. If was felt by some 
that WHO had an important continuing role to sponsor and 
fmancially support such meetings. They should be hosted by 
the NHRC of the countries sponsoring such meetings. One 
suggestion was that they would be of greatest value if targeted 
towards the setting up of collaborative projects or discussion 
of identified key issues in research administration. 

IX. OTHER COMMENTS 

Many respondees raised the question of funding of the over
all initiative, recognizing that there was a serious shortage of 
research funds in most countries and that this initiative could 
detract from the freer availability of such funds. 

It was emphasized in a number of comments that, in addi
tion to establishing health research councils, research insti
tutions could be categorized in countries in the region where 
direct collaboration might be usefully established. Many research 
institutions already have good collaborating networks and it was 
felt that these needed to be strengthened both through NHRC 
activity and through WHO. 

A number of responses mentioned the need for NHRCs to be 
involved in the selection of national respresentatives on the 
WP ACHR. Regular meetings of directors of NHRCs and analagous 
bodies in the region were also recommended by a number of reS" 
pondees and that these should take place at lease every two 
years. Countries which do not have such a body could be invited 
to send an observer to such a meeting. Such meetings could also 
encourage· better evaluation of health research and avoid dupli
cation of effort. 

It was suggested by one writer that there was a greater need 
for research to be contracted by NHRC and granting bodies, i.e. 
"research directed towards solving important problems, rather 
than continuation of long term research projects designed to 
keep tired academics in a comfortable university job"! 

Overall, most respondees were very positive about the Hodge 
report and were supportive of the general principles that it 
espoused. 
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X. SUMMARY AND CONCLUSIONS 

The Western Pacific Region of WHO is characterized by 
wide diversity in development, culture and the size of its member 
countries. This diversity is reflected in the development and 
provision of its health services, and therefore not unexpectedly 
in widely varying patterns of organization and funding of health 
and medical research. 

Relatively few countries have NHRCs along the lines of the 
well developed models of Australia and New Zealand, which in 
tum have been patterned on those of their European counter
parts. Such models appear to be neither well understood nor 
their value appreciated, especially by developing countries who 
are often struggling to provide basic health services and for 
whom even health, let alone medical research, is a low priority 
and limited by poor availability of both funding and skilled 
workers. 

Few developing countries, therefore, appear to be ready for 
semi-autonomous NHRCs and seem to prefer to keep their limited 
resources under the firm central control of a ministry of health. 
Nevertheless, where authoritative and representative responses 
were received from countries, there were strong support for the 
proposals of the Hodge Report, although questions of timing 
and funding were seen as important limiting factors. 

It is clear that WHO is seen to have an important and con
tinuing role in both promotion and coordination of health 
research within the region. NHRCs of the kind envisaged in 
the Hodge Report are likely to develop only slowly. Continuing 
support from countries where research councils have a well 
developed role will be needed for many years, and WHO, through 
the WP ACHR, must continue to fund, promote and build upon 
the important initiatives of recent years. 
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Annex 6 

CONCLUSIONS AND RECOMMENDATIONS OF THE 
WORKING GROUP ON INTERNATIONAL COOPERATION 
IN TECHNOLOGY TRANSFER IN THE HEALTH FIELD 

Tokyo. Japan. 30 July·3 August 1985 

WHO seeks to promote the transfer of relevant technology 
between countries as one means of achieving the goal of health 
for all by the year 2000. Within this context, it is clearly import
ant to focus mainly on technologies which are most relevant to 
primary health care. The target of health for all by the year 2000 
cannot be reached unless primary health care is greatly improved 
in most parts of the world. The more widespread and efficient 
application of technologies which have been available for some 
years would contribute significantly to the achievement of this 
goal. However, the new concepts in the biological and physical 
sciences outlined in the report and the technologies which have 
already developed from some of them have the potential also 
to contribute greatly to the achievement of this goal. In fact, 
it was pointed out that the early adoption of some of these new 
technologies might assist developing countries to "leap-frog" 
and catch up with developed countries in the shortest time. 

It was also pOinted out that the introduction of "high tech
nology" can have major cost implications, even in developed 
countries, resulting in the diversion of funds from other health 
areas. Furthermore, although technology transfer has been the 
most useful means of bringing technological development to 
developing countries in the Western Pacific Region, it is essential 
to avoid uncritical acceptance and indiscriminate acquisition of 
technologies without proper consideration of their suitability, 
usability and cost-effectiveness for a particular programme. 
Ways for the assessment of technologies were discussed. 
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There are a variety of ways to effect technology transfer and 
individual countries must have these different mechanisms in 
mind when choices are to be made. Both the transferer and the 
transferee must make adequate preparations if the transfer 
process is to be successful, both in the short and long term. 

The contributions from four developing countries in the 
Western Pacific Region were a highlight of the meeting. The 
Republic of Korea has made great steps forward in the acquisi
tion and assimilation of modern technology but, as pointed out, 
there are still substantial segments of the population who are 
relatively disadvantaged. Great interest was shown in the progress 
made by the Philippine authorities towards the development 
of a health technology programme, which was seen as an early 
step in the development of an overall plan to raise the levels of 
health care in that country. Researchers from the scientific 
community in Malaysia have a clearly defmed set of priorities. 
Much of this plan could be applicable to other countries in the 
Western Pacific Region because it places particular emphasis on 
the provision of effective vaccines for the common viral, bacterial 
and parasitic diseases in the country and on new therapeutic 
agents for the treatment of infected people, the effective 
biological control of vectors of important disease agents, 
improved methods of population control and rapid methods 
for immunodiagnosis. 

The promotion by developed countries of the transfer of 
these technologies to developing countries sometimes fails 
to take account of inherent difficulties in their assimilation and 
the experiences of workers in Chines laboratories are salutory 
in this respect. However, scientists and technologists in developed 
countries not infrequently also experience technical problems 
so that there could sometime be a genuine and profitable 
exchange of information between countries in this respect. 

As a result of a detailed consideration of all these aspects, 
the Working Group proposed a series of recommendations, 
which stress the value of technology transfer as a crucial step 
towards reaching WHO's goal of health for all and clearly illus
trate the important contributions that the new technologies 
can make. In this regard, three needs were readily identified. 
One is the need to inform people in the hlgher echelon of govern
ment about the new technologies. The second is the need to 
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educate some researchers and scientific administrators who, 
in addition to the new biotechnologies, advances in micro elec
tronics and information technologies, systems technology and 
new materials, could contribute to the achievement of improved 
health care. The third is the need to stress that developing 
countries can increase the effectiveness of technology transfer 
in a variety of ways, ranging from assessing the suitability of a 
particular technology to the sharing within a country of scientific 
and technical expertise. 

The recommendations adopted by the Working Group were 
as follows: 

(1) The ability to recognize and utilize appropriate tech
nology is of critical importance to the future of any nation in 
meeting its priority health goals. WHO should collaborate with 
Member States in developing a critical mass of trained people 
capable of appreciating the significance of new technology and 
able to assist in the development of national health technology 
policies and promote relevant research. 

(2) WHO should inform policy makers about the potential 
benefits of new technology. This should include contacts with 
politicians, relevant ministries and national research bodies. 

(3) WHO should encourage Member States to establish health 
technology advisory bodies to evaluate new technologies, assess 
the significance and application of existing technologies and 
advise on priorities. These bodies should advise the relevant 
ministry on specific areas where research would facilitate their 
assessments. Advisory bodies should have broad representation, 
including members of the medical profession, industry, health 
economists, administrators and national health research bodies. 

(4) WHO should work with Member States to develop the 
scientific and managerial skills needed for administering priority 
health programmes. Priority training courses should be developed 
for scientists and technical personnel needed for research and 
the conduct of health services. Training could be facilitated 
by the use of fellowships, organization of course visits from 
consultants, or institutional strengthening. Opportunities should 
be provided for continuing education and refresher courses. 

(5) WHO should encourage Member States to improve the 
selection procedures for candidates training in modem tech
nology. Sponsoring countries should be requested to provide 
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policies and promote relevant research. 

(2) WHO should inform policy makers about the potential 
benefits of new technology. This should include contacts with 
politicians, relevant ministries and national research bodies. 

(3) WHO should encourage Member States to establish health 
technology advisory bodies to evaluate new technologies, assess 
the significance and application of existing technologies and 
advise on priorities. These bodies should advise the relevant 
ministry on specific areas where research would facilitate their 
assessments. Advisory bodies should have broad representation, 
including members of the medical profession, industry, health 
economists, administrators and national health research bodies. 

(4) WHO should work with Member States to develop the 
scientific and managerial skills needed for administering priority 
health programmes. Priority training courses should be developed 
for scientists and technical personnel needed for research and 
the conduct of health services. Training could be facilitated 
by the use of fellowships, organization of course visits from 
consultants, or institutional strengthening. Opportunities should 
be provided for continuing education and refresher courses. 

(5) WHO should encourage Member States to improve the 
selection procedures for candidates training in modem tech
nology. Sponsoring countries should be requested to provide 
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comprehensive information on the candidates' suitability and the 
resources which will be available on his return. Consideration 
should be given to the provision of re-entry grants to assist with 
the development of continuing careers in health science service 
or management. 

(6) WHO should promote research and! development in 
technology transfer and acquisition, perhaps by establishing 
pilot projects to demonstrate the relevance of these technologies. 

(7) WHO should draw the attention of Member States to 
recent advances in microelectronics and information technology, 
with particular regard to expert systems and audiovisual techno
logies which may be of value for enhancing the capabilities of 
health personnel, including peripheral areas. 

(8) WHO should promote the exchange of knowledge on 
modern information systems and work with Member States in 
derming objectives, assessing alternatives and suggesting 
approaches to implementation. 

(9) WHO should encourage the use of comparable tech
nology, especially information systems. 

(10) WHO should encourage the use of comparable tech
nology, especially information systems. 

(11) In view of the important role played by health systems 
research (HSR) in developing and selecting appropriate tech
nology to improve the quality and efficiency of health, health 
systems research should be promoted, for example by the use of 
WHO consultants and the resources of the collaborating centres 
network. 

(12) WHO should encourage Member States to develop 
mechanisms for the maintenance and repair of medical and 
scientific equipment. 

(13) WHO should promote collaboration with other sectors 
such as veterinary, agriculture and forestry, which also utilize 
modern biological and physic.al concepts to promote optimal and 
effective use of skills and resources. The objective should be to 
increase scientist-to-scientist collaboration, sharing of informa
tion, reagents and facilities. 

(14) WHO should take note of the suggestions made in the 
working papers prepared by the representatives of developing 
countries in planning specific actions on the general recom
mendations from this group. 
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