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UNIDO report on prospects for biotechnology in Kuwait. 
Mr, Ulf Pettersson 

Pert I: Btomedtctne 15 311-
current R and D efforts 1n Kuwalt: 

l)Presumpt1 ons 

When considerlng future prospects for biotechnology in Kuwait the 
follow1ng local cond1t1ons need to be token 1nto account: 

o) Kuwait 1s o country with a small land area and o population of 
approx1mately 1.6 mnHon. 

b) Kuwott economy 1s almost exclusively besed on on and on products. The 
0111s expected to lost for opprox1motely 250 years w1th the current rote 
of explo1tat1on. 

c) Kuwo1t re11es heavily on import of food, med1c1ne etc. 
Only a m1nor frocuon of agncullurol products and l•ve stock ore produced 
1n the country 8t o h1gh cost. F13h and poultry ore the mo1n sources of 
domestically produced food. 

d) Kuwait cooperates with the other Gulf states, for 1nstonce, in med1c1ne 
which means that the actual market for any g1ven product 1s cons1derobly 
larger than expected from the s1ze of the Kuwo1t populoUon. 

e) No fresh water ls available 1n the country 11ch seriously hampers 
agricultural development. 

0 Re11g1on (predom1nant1y Islam) puts constraints on the feas1b111ty of 
certain b1omed1cal projects. 

g) The spectrum of 1nfecuous diseases shows both common and unique 
features. Parasitic lnfecuons 11ke malaria ploy a Jess Important role due 
to the dry climate. Pro~lems w1th hepauus, sickle cell anemia end 
thalossemlo ore shored with .other developing countries. 
In some respects Kuwon resembles the highly 1eveloped countries 1n the 
western hem1sphere due to prosperity and o r~1ouvely affluent 11f e style. 
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II) Educetion: 
Undergroduete troining of relevance to biotechnology is provide et KISR# 
the medical college end et the college of science. A limited moster of 
science (MS) program is ovoiioble et the medical college in microbiology# 
biochemistry, ond zoology. No Ph. D.-progrom is ovoiloble within the 
country. Students ore commonly sent obrood for Ph.D.- end advonced 
troining. 

111) Research feciHties: 

KISR: Good foci1ities for epplied microbiology. Focillties for fennentotion 
very good. Less well equipped for basic sciences. No f ocilities oviloble for 
recombinont DNA work. 
One laboratory hos been ollocoted for basic work in molecular biology. So 
for only rother conventional equipment like woter boths# incubotors etc 
ore ovolloble. Plons ore currently being mode to tum the loborotory into o 
modem unit for genetic engineering. 

Medicol colle91: Only the deportment cf microbiology was inspected. 
FociHties excellent. Most items needed to stert bosic program in genetic 
engineering ovoiloble or on order. Items like ultrocentrifuges, high-speed 
centrifuges, electrophoret1c equipment etc. ore olreody tnstolled end 
odditionol items hove been ordered. Facilities odequote for o smell 
group(five scientists plus techntcol stoff). 

Ministry of Heoltb: A small loborotory ovtolble for odvonced medicol 
genetics. Good foctlities for cytogenetics. No foctltties yet evoiloble for 
recombtnont DNA work. Plons extst to stort such o progrom ond to expend 
existing loborotory fociHUes. 

CoJJege of science: There wos no opportunity to vistt thts institute. Very 
limited reseorch fociltties evoiloble according to Dr Durban. 



IV) Man power copobllities: 

KISR: Good with regard to different areos of classical biotechnology# like 
technical microbiology# f ermentetion# plant genetics# etc. 
Scientists in general odequotely trained# meny with experience from 
research in US or western Europe. Less competence in besic sciences • 
porUculorly biomedicine; o rather strict separation between KISR end the 
Ministry of Health with regerd to medicolly oriented research is 
unf ortunete. Good internetionel contects. Seminars on selected topics et 
en advanced international level ore frequently orgenized. 

Medical co11egLThe microbiology deportment is impressive. Scientists 
from US ond Western Europe hove or are developing thls deportment into en 
institute of high internetionol standards. Clinical microbiology well 
edvenced. The group performing basic molecular biology is too sme11 to 
reach a critical moss within a reesenable time. 
Much of the competenceis apparently provide by imported scientists. Hence 
e consideerble risk that competence vanishes quickly unless local 
scientists are adequately trained by the visitors. 

Ministry of Heolth: Impressive cytogenetics program. Competence in 
clcssicel medical genetics good. Less advanced in modem approaches 
although scientists ere currently being trained abroad. 

College of science: One scientist(Dr Durban) trained ot UCLA. Few highly 
troined faculty according to evaHeble information (no vist paid to the 
institute) 

Y) lnfrasructure: 

Service: Somewehot contradictory views were given os to service 
f ac11it1es. Good workshop facilities avoiloble which cen service ond 
mo1ntoin most s·-.andtsrd equipment. Advanced equipment like 
ultracentrtfuges con be serviced wtth short notice# olbett ot o high cost. 
Service end mointenonce do not seem to provide o serious hinder for 
estobltshing odvonced technologies although certain improvements ore 
desirable. / 



Tronsoortotion. customs etc.: Distance to intemotionol airport very short. 
Quick service ovoiloble. Short-lived reogents con be processed quickly 
through customs etc. Restriction enzymes con be obtoined within 24 hours 
ond redioisotopes within 48 hours. 
Moil sytem oppeors to be slew (it took more thon 3 weeks for postcards to 
reoch europeon destinations) 

Inf orrnotion: Excellent library focilities ovailoble ot KISR. Also advanced 
computer net works instolled with on-line communication via satellite. 
Certain improvements. however. urgently needed. For instance. 
restrictions in the use of telephone services for international cons ot the 
medical college ore unsotisf octory. 
hltemotionol contocts: Mony Kuwoit scientists ore trained obroad and hove 
hence good contacts with leading intemotiona1 groups. for instonce in 
fermentation. Better contacts needed in the basic sciences. particulorily 
in biomedicine 
Grants: Research ot KISR ond the medicol college appears to be odequotely 
funded. It was our general impression thot a storting research group could 
obtain odequote support. Bureaucracy does not seem to be on obstacle in 
this respect. 
lntemationol experts consulted in order to evaluate major gront 
applications. 

Suggestions for future strategy: 

I.General considerations: 

There is en urgent ner1 to strengthen bosic research tn biomedicine. To 
ochteve success o powerful progrem in genetic P.ngineering is required. 
Mon-power development is the key issue. 
The estob1tshment of genetic engineering in Kuwa1t will be o slow process. 
Hence it cannot be onUcipoted t._ot odvonced moleculor genetics tn Kuwait 
will reoch the intemottonol frontier until the end of the first five yeor 
poertod. The most serious hinder ts the lock of quoliflea mon power. 
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A core-gr lUP should be estobltshed which mosters on mojor techniques in 
genetic engineering ltke cloning, nucleotide sequencing, gene expression in 
foreign hosts etc. This group should be provided with o major gnnt for 
equipment. An intemotionolly recruited leoder is needed for initiation of 
the program. Contocts with intemotionnely renouned loboratories should 
be improved end extended. Scientists should be tnined et the 
post-doctorol level for odequote time periods (two yeors usuolly needed). 
Coordination is needed. A strategy should be estob1ished so that several 
scientist could be trained o~ the same time ond the brought bock to form o 
teom, working on common scientific problems. 

A better tnined technicol stoff is needed. 

Science must be mode more ottroctive os o profession 

II. Soecif1c considerotions 

A. Education 

Alterations in the educotionol system should hove the f on owing oims: 

1) to ettroct able students tnto life sciences. For the moment o career in 
science does not ottroct o sufficient number of top students 
2) to provide better quolity educotion in odvonced subjects like 
microbiology, molecule• genetics, biochemistry, computer sciences etc. 
3) to provide wen educoted technicol stoff, trained occording to the need 
of biotechnology 
4) to establish o more efficient intemotlonol troining progrom. 

Recommendot ions: 

1 }Establish on odvonced educotionol institution which olreedy at the high
school level wtll prepare students for a career in science end technology. 
Such on tnsututton ts ltkely to moke sctence more ottroctive ond hence 
f oct1itote recruitment of top scholars. It wtll also provide well educoted 
students, specificolly prepared for advanced education 

2)Esteblish traintng program for techntctons. 

3)Estobltsh Ph.D. programs tn selected oreos(microbirlogy, genettcs, 
molecu1or btotogy) relevant for btotechnology. 



4)1mprove existing intemotionol treining progrems. 
Students should be troined for longer time periods ond should be offered 
better f ocilities upon return. It is necessory to bring severol troined 
scientists together in teems in order to reoch o criticol moss. 

S)Coordinote educotionol octivities better. KISR, the medicol college os 
well os ot the Ministry of Heloth should cooperote more extensively. Due to 
the smoll size of the Kuwoit populotion it is necessory to ovoid 
duplicotion of courses, expensive pieces of equipment etc. 

6)Estoblish o smell scientific odvisory committe, recruited from leoding 
loborotories in the US ond Western Europe. The committe should meet wlth 
Kuwoit scientists on o regular basis (once/year). 

B. Research. 

Two gools should be considered 
1)To est1Jblish core groups of scientists who ore we11 trotned in genetic 
engineering ond moster ell major ospects of gene technology. 
2) To initiate o smell number of reseorch projects relevont to Kuwoit 
needc;. 

A. Speciolized groups in genetic engineering 

The best f ocUities ere ovoileble ot the medicol college. It is suggested 
that the first nucleus is formed ot this institute. The progrom, olreody 
f orrnuloted by Dr. M?choel Olive is promising ond should promote troining 
of scientists ond olso tnittote research octtvities of practical 
significance for Kuwo1t. It ts, however, suggested that the group !s 
o11o~ed to expand os quickly os possible. It is proposed thot efforts ore 
mode to recruit ot least one oddit1onol highly trained scienUsts from 
ob rood. 



It is moreover suggested thot o group specHoized in recombinont-DNA 
technologies olso is estoblished ot KISR. This shopuld consist of at leost 
three scientists et the PhD. level, 2-4 students end 2-3 technicians. 
It is suggested that certoin ospects of gene technology ore established ot 
the Ministry of Heolth. Here procedures like southern blotting and nucleic 
ocid hybridization should be corned out. It does not seem necessary to 
hove o complete program et this institite. Production of plosmids etc 
could be mode ot KISR end speciolizotion towords medice1 epplicetions 
should be mooe. 
It is suggested thot recombinent DNA work is concentrated to thesg three 
institutions since it is importont to hove sufficiently Jorge reseorch 
gro"ps to reoch the necessory critico1 moss. 

Projects. 

Genetic engineering hos so f 'Ir hod its greatest impoct in biomedicine. It is 
likely thot this trend win continue. Applications of genetic engineering in 
phormocology ond diagnostic medicine ore olreody well estoblisned. To 
establish o progrom in genetic engineering it is therefore suggested thot 
medico1 oppticotions ore g1ven high priority since importont results could 
be obtoined in on immediote future. The following projects should be 
considered. 
o) F.:stoblish DNA-bosed genetic diognostics immediately ot the clinicol 
genetics Joborotory ot the Ministry of Heolth. Recent ochievemnts hove 
mode it possible to diognose comer stotus in re1t.tives to tholosserr.io 
patients. The techniques involved ore comporotively simple end procticol 
results could be obtained immediotely. Applicotions for prenotol diognosis 
not possi b 1 e for the moment due to re Ii gi on. 
Proposed ocUon: troin 2-3 scientists obrood. Ask o smo11 teem of scientist 
to give o course ot the Ministry .of Heolth in the oppltcouon of ge:teUc 
engineering for genetic diagnosis. 

b) Promote reseorch program on the use of genetic engineering ond 
molecular hybrtdizot1on in microbiological diognost1cs. A smell program 
hos already been init1oted ot the medical college. The technique could be 
applied to many relevant microorgonisms, including hepotttts virus. 
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c) Oevelop reseerch progrom for voccine production. Hepetitis is here the 
obvious cendidete. Consideroble progress hes been mede in US end Western 
Europe for Hepetitis B. Kuweit scientists should cooperote end posssibly 
work through joint ventures. It is s-.1ggested thot efforts ere mede to 
cooperote with other reseorch groups on veccine development. Kuweit 
should in the future be eble to estebHsh production f eciHties to cover the 
needs for en the Gulf stet es. 

d) Progrom for menufocturing of geneticelly engineered products by 
Hcense. If o Hcense is obteined Kuwoit scientists would ropidly goin 
experience which would promote genetic engineering in Kuweit. lnsuHn ond 
growth hormone ore obvious condidotes for such projects. 
It is suggested that some of the existing genetic engineering componies 
are approached. There exists today o surplus of copecity end it is likely 
that licenses could be obtained or that ottroctive joint ventures could be 
estoblished. The genetic engineering componies moy olso be able to offer n 
good basis for man power training. 




