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PART I. - THE MISSION 

1. OBJECTIVES AND ACTIVITIES 

1.1 Mission objectives 

lbe expert carried out the mission from 2 to 31 August 1983. 'Ibe purpose 

of the mission is described in the Preparatory >.ssistance Document and may 

be swmr.arized as follows: 

a) Assessment of capability of toxicology research in Kcrea. 

b) Assessment of the necessity fer tcxicolol,Y research in Korea. 

c) Review the preliminary work plan for the establishment of a 

toxicology laboratory. 

d) Propose a work plan for the toxicology prograo in terms of facility, 

tran power and equip~!nt, and as~es the need for external technical 

assistance. 

e) Define the basic ele~ents for a t~:DP project cf assistance tmdertaken. 

1. 2 Activities 

To assess the present status of toY.icclogical research capacity of 

Korea and to further evaluate the necessity fer such a capability, the 

expert has visited and talked to the key perscr.r.el cf the following 

organizations: 

a) Government regulatory agencies and research institutes, 

b) Research institutes supported partia!ly by Governr:ent, 

c) Industry, 

d) tniversity and others. 

For the fact finc!ing part of the nission, the e:qicrr. has covered the 

fol lowing areas: 

a) '!'he re~ulator:: rre:chanisf". ~nc testing requirerr.nt fer registrc•tie:t" 

of chc~icals i~ Yorea; 
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b) Present &nimal facilities and tr.anpower if any; 

c) Present and future R & D plans and anticipated problems; 

d) Understanding of safety evaluation of chemicals and related products; 

e) Intention and future plan for animal experiments including safety 

evaluation. 

Following is the list of organizations and persons met curing 

the fact finding and assessment part of the mission: 

a) C-overn~ental regulatory agencies : 

Xational Institute of Health : 

Dr. K. H. Yong 

Dr. H. W. !'..oon 

Director of Safety Evaluation Division 

Chief of Toxicology Laboratory 

National Envircnoental Protection Institute: 

Dr. Y. S. Suh Director of Water Quality Research Division 

Office of Rutal Development, Agrochet:ical Research Institute: 

Dr. Y. S. Park Chief of Pesticice Chemistry 

~ir. G. S. Ki1:1 Chief of Safety Evaluation 

b) Govern~ent supported Research Institutes 

Korea Advanced Institute of Science and Technology: 

Dr. J. K. P.oh Head of Toxicology Lab. 

Dr. c. s. Kim Director cf Fcreign Relations 

Dr. M. B. Han Head of Genetic Engineering Center 

Dr. w. F.. Park Ceneral Director for Research 

Dr. T. W. Kwon Director for Biological Research Division 

Korea Research Institute of Chemical !echnolcgy: 

Dr. Y. B. Chae President 

Korea Research !nstitute of Ginseng a~c Tobacco: 

Dr. !. Huh President 
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c) Industrial Sector 

(1) Multi Chemical Industry: 

Luckey Central Research Laboratory, Luckey Group: 

Dr. lo!. H. Kit:1 Chief of Genetic Engineering Division 

Oriental Chemical CoD?pany: 

Mr. H. w. Shin Manager of Project Division 

Dr. H. S. P.ann Director of Research Center 

(2) Pharmaceutical Industry : 

Dong A Pharmaceuticals: 

Dr. S. H. Minn Director of Research and Development 

Chcngunc!ang: 

Mr. Y. H. Lee Vice President 

Yuhan: 

~~r. K. P.. Ann Animal T..aboratory 

(3) Agrochemical Industry 

Hannong Cor.ipany: 

Mr. K. C. Shin Executive Director ~esearch and tevelop~ent 

Kyungnong Cocpany: 

Mr. M. B. Kim Director of Research and I:'eveloptr:ent 

d) University and Others 

~~yung Jin Cc. (Supplier of Laboratory .l.nit:la! Ecp.:ipcen':) 

~r. K. T. Kim Presid~nt 

Secul ~ational r:niversity, Col!.egE: of Vet. Science: 

~r. C. Y. lee Vet. Phar~acolc~y a~d Tcxicolo&y 
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2. FINDINGS 

2.1 AssesSll?ent of Present Capability 

The present status of toxicology capability in Korea has been assessed 

and findings from each organization are as follows: 

a) Government regulatory sector 

Authorities must have knowledge and experience of the experiments 

when assessment of the safety of compounds from experimental data is made. 

KNIH (Korea National Ins. of Health), as a regulatory agency, is building 

a center for safety research for the purpose mentioned above. The KNIH 

facility may cover all systematic toxicology research but it cay take another 

year to start their activity. KNIH may only carry out studies on national 

projects. Due to their regulatory function, they can not carry out independent 

R & D for the industry. NEPI (National Environmental, Protection Inst.) 

is more concerned about environcental research, and they have no plan to 

carry out animal toxicology research. Office of Rural Development, ACRI 

(Agrochemical Research Inst.) is in charge of toxicity and efficacy evalua­

tion of agrochemicals for registraticn. ACRI has been testing only acute 

toxicity, and has a plan to bcild a new semi-barriered animal facility but 

only two animal roor.s are being planned. This cay not be enough to carry 

out syste~.atic toxicology. NILS (National Inst. of Labor Science) has no 

animal facility nor any plans for it. 

b) Governcent Supported Research Institutes 

KAIS! (Korea Advanced Institute & Science and Technology) has been 

active to establist a safety evaluation laboratory. Acute toxicity, 

~utagenicity and a~uatic toxicology studies are rrace and they ~aintain 

germfree rats to prepare the production of specific pathogen free rats 

fer toxicclogy res~arch. However, this laboratory hes not enough capability 

in either facility anc rrBr.pc~er at pres~nt. KP.IGT (Korea Research Inst. 

of Ginseng ~nd Tcbaccc). An animal facility for pharr.acology studies 
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is planned for only ginseng an~ tobacco but not for other chemical 

compounds. For carcinogenicity. an additional facility for long terc 

animal experiments ttay be r..ecessary. KRICT (Korea Research Inst~ 

Chemical Technology) does not have any animal facility but they plan to 

have a biology teac to cover the bicactivity of r.ew compounds. 

c) Industry sector 

Among the oany co~panies, as a U!Odel case of research activity 

en aniiral experi~ents, top ranking cocpanies in it::portant sectors have been 

assessed. 

Luckey Central Research Institute (general anc f ina cher.~cals) 

Four conventional ani~.ol root:15 for phanracology, endocrinology and genetic 

engineering are being tr.aintained. No syste1!1.atic toxicology is planned, 

and they are looking fer a contract toxicology laboratory. 

Chong Gun Dang (Phar.raceutical), Dong A (Phart!'aceutical) 

No animal facility, and the companies have no plan for their o~-n toxicology 

laboratory. ntey also expect a contract toxicology laboratory to be established 

in Korea. 

Hanncng, Kyungnong (Agrochemical) 

Both have no plans for their own toxicology laboratory and are looking 

for a contract toxicology laboratory especially to evaluate their procucts 

for expert. 

Dongyang Chemical (~emical), Yuhan (Pharmaceutical) 

Both of them recognize the necessity for their o~rr. laboratory of toxicology 

but have only plans for ani~al eY.periments for pharrracology and efficacy 

screening in house. They expect an indep~ndent toxicology laboratory to 

b~ established in Korea. 

As a su~r..ary, at present there is not one toxicology laboratory 

in Korea able to carry out systematic toxicity E:\·alu.atior. in uccordc.nce 

w-ith interr:ational sear.carcc; cind requirerrents in governr:f!r.t, research 

institutes and industry in Kc·rea. However, Y.rIP. has st<lrtec co builc a 

safety research center fer a regulatory purposes. YJ..1ST has been ~reparing 

systerr.at:ic: tc:<icology :-~searer. for 5 years ir.c!eper.dN:t: ly. 



-6-

2.2 AssesS111ent of needs 

Nowadays the safety evaluation of chemicals and pollutants on human 

as well as the environment have become an important subject in modern 

society. Advanced countries and international organizations have launched 

various progrars for the safety evaluation of various chemical compounds. 

Besides the govern~ent, in house research centers of industry are also 

actively engaged in this research. For example most of Japanese pharmaceutical 

companies provide 1r0re than 70% of their R & D staff for the safety and 

efficacy evaluation of their products and approxit!lately 60% of them are 

specially engaged in toxicology. In addition, there are 1:10re than 30 

independent contract laboratories for toxicology in Japan alone. Budget 

wise, they provide 5 to lOr: of their total turn over for research and 

development of the products, of which 50% are only for safety evaluation. 

Annual turn over of the Japanese pharmaceutical industry is approximately 

15 billion collars and that of the agrochemical industry is 1.5 billion 

collars. Comparatively, annual turn ever of the Korean pharin.aceutical 

and agroche~ical industry is approximately one tenth of that of Japan and 

there are about 300 pharmaceutical co~panies and 12 agrochemical formulator-

t echnical cotr.pound producers. However, in Korea only 1 to 2 percent of 

the total turr. over is invested in P. & D. Also there is no effort tc 

evaluate the safety by their <n."Il research staff. 'nierefore, there is, 

at present, no research laboratory which could carry 01~t systematic toxicology 

experi~.ents in Korea neither in government organizations nor in ir.dustry. 

There are two r.ain reasons, first, the industry in Y.orea imports bulk 

ai:d formulates and distributes its products only in Korea or exports 

to countries which have no regulation, and the govcrn~ent is assessing 

the safety anc! efficacy cf ittportec! cotrpounds by the data provided by the 

foreign supplier. l1p to now, the Governr.'.ent did not require tc:.:icolcgy 

data carried cut by scientists in Kc·rea. Second, there were not t":any new 

car.pounds synthesizec in cc·r.-.estic ir.stitutes in tl':e past, therefore, there 

~as less reriuiret:'i:.nt fer eval~atfo~ cf their toY.idty in Y.orea. 
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However, since research into new compounds :!.n solI'e research institutes 

as well as in industry in Korea is rapidly increasing, the necessity to 

establish domestic toxicology research capability is nov recog~ized. 

Advanced research centers such as ICAIST or KRICT utilize foreign test 

laboratories to screen their compounds, but are not satisfied due to 

inconvenience of communication and discussion of test results. High cost 

and secrecy of new compounds etc. have also become a serious problem. 

Even only to evaluate the toxicity data from abroad needs some toxicology 

expert in Korea vi.th experience and knowledge gained through his own 

toxicology experiments. 

~.any advanced countries and international organizations such as OECD 

have specified so called Good Laboratory Practice (GLP) for tox~cological 

studies. To assure reliable and reproducible results of experiments, 

Good Laboratory Practice covers not only the quality of animal and experi­

mental facilities but also the design and performance of experiments and 

the quality of technique during the experi~ent. 

To Korean industry the deniand for safety evaluation will increase 

more and more f roc domestic custor.ers as well as from foreign countries 

for the registraticn and export of the che~icals. Because of lack of 

capability in ~.anagement of toxicology research and required ne~trality 

of the data, the industry r..ay pref er to utilize an indeper.dent contract 

laboratory. Generally in-hous~ research cf industry is ~ore oriented 

towards fundamental research. Also, r.ewly syr.thesizec compouncs frc~ 

research institutes are increasing year by year. ror example KRICT (Korea 

Research Inst. of Ch~ical Technology) starts to synthesize ne~ co~pour.ds 

and expects to reach several thousands of compounds per year in a few 

years. For exa~ple 10% of those new corr.pounds rr2y need to be tested for 

acute toxicity and 1% c4y go into systeriatic toxicity fvaluation. 
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3. CONCLUSIONS 

During the last decade, Korea has achieved rapid economic growth 

and remarkable progress in tr.e field of science and technology and in 

the development of its industry, in particular of the electronic, machinery 

and chemical industry. In the fifth five-year econou:ic and social develop­

ment plan, the Government cites the chemical industry as one of the key 

areas to be developed for the second takeoff of the Korean economy, and 

a ~ational program has been launched in support of the fine chemical industry. 

The Korean fine chemical industry has already established a certain 

base and has accumulated some capacity to synthesize or produce pesticides, 

drugs, dyestuffs and other industrial chemicals. Already, some checicals 

sJch as pesticides and phanr.aceuticals are exported in lir.ited quantities. 

Within the frar.e of the national project, it is expected that the develop­

~ent of new chemicals will be intensified. During the research and develop­

ment stage on nP.w che~ical cotr.pounds for use as pesticides, pharmaceuticals, 

dyes, food additives ar.d other industrial applications, evaluation of their 

toxicity, and bioactivity is essential, in order to concentrate on those 

with optimUl!l properties and thus best cor:itlercial pctential. However, although 

Korean technology and physical sciences have r~de rapid progress in the past, . 
the develop~~nt of the life sciences and notably toxicology has fallen 

considerably behind. At present, Korea lacks the capacity, ~anpower, 

facilities and experience to perfom the screening of biological act1.vity 

and safety of newly developed chemicals as well as existing co~pounds. 

Research institutes and industry has to send newly synthesized co~pounds 

to a toxicology laboratory abroad for screening. This is not only 

undesirable because of the cost and time involved, but also because it 

rnakes it difficult to keep new develop~ents proprietary. 

Therefore, to meet the de~and of the society and also to support 

the fine cherr.ical industry to proceed into interr.ationel rrArkets, Korea 

urgently needs an independent toxicology laboratory for systerr~tic safety 

evalcation cf cheoical cc~.pounds, which n1eets internatior.al standards 

~nd alsc cor.plies with CLP. 
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PART II. - PROPOSAL FOR TiiE ESTABLISHMENT OF A 
TOXICOLOGY RESEARCH ~ENTER 

In order to carry out systematic toxicological research and to build 

the necessary capacity to meet international requirements, a proper facility 

with a minimum of trained staff and equipment is essential. 

1be presently existing toxicology department at KAIST can form the 

core for the proposed toxicology research facility. It has a staff of 

12 (1 rianager, 7 researchers and 4 technicians), and has been engaged 

in acute toxicity, ~utagenicity and aquatic toxicology studies, and 

laboratory aniral science. 1be work plan for the recor.m:er.ded toxicology 

laboratory asswr.es the assignment of a ~inimum staff of 11 (including 

technicians) at the beginning of operations. 'nle proposed staff development 

(training) plan is based en the presently existing capability of KAIST 

staff. Additional 12 staff members (plus 3 technicians) will have to 

be recruited during the cuurse of the project in order to make the labora­

tory fully operational. 

n-.e following steps are propcsed: 

a) Construction of animal experi~ental facility: 

The facility with barrier syste~ will perfor.:i various types of toxicology 
2 research with rodents. 'nle size would be approximately 500 m • 

b) Establishment of laboratory facility for the syster.ntic analytical 

laboratory work for animal experir.er.ts: Tite laboratory will acco~odate 

and perform clinical chemistry, pathology, hematology, mutagenicity, data 

processing, office space etc. Appro~i~ately 400 ~2 of area is necessary. 

c) Training of ~.anpower for the syste~~tic toxicology research: 

Abo1,;t 70 r..an/!l"onths of trainir.g over 3 years are reccr.ir.-E>:nded in the area 

of general toY.icology, reproductive toxicology, p&thology, histolc~y, 

clinical cr.e~~stry ~utagenicity etc. 
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d) Utilization of foreign experts: 16 ~.an/months of consultancies 

are felt to be necessary to build up capacity in the area of the above 

~entioned disciplines. 
e) Acquisition of equip~ent to perform systetr.atic toxicological 

research. 
f) To fully operate the above research center, the optimum number 

of scientists necessary would be about 26. 

g) It may take at least one and half years to set up the above 

mentioned items. Thus, routine toxicology research may start approximately 

after 2 years from the beginning. 

h) After accotI!plishment of the above mentioned first stage, as a 

next step toxicity evaluation by rabbit, dog and monkey ~.ay become necessary 

a few years after starting the rodent expericents. 

i) Beside the toxicology and efficacy studies, metabolism studies 

are also ir:portant in parallel for assessment of the total bioactivity 

of chemicals. However. establish~£nt of a laboratory for metabolism 

(~bsorption .Q.istribution !!,etabolis~ and !xcretion) should be discussed 

separately in tr.e near future. 

j) After the proposed rodent facility, laboratory, and manpower 

has been secured, the laboratory will have the capacity to ~.anage annually 

the fcllo~ing experioer.ts: 

3-4 acute toxicity studies with 3 rout~s (both rat and mouse study) 

4 subacute studies 

1 chronic toxicity study 

2 reproductive toxicity studies 

Screening of outagens: 100 compounds year. 

'nle position of the toxicology laboratory within the cor.plete safety 

and efficacy evaluation cycle (frore eY.peri~~~tal cor.vocnd to registration 

as a new procuct) is shown in the follo~ing tabl~. 
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2. DETAILED WORJ' PLAN 

2.1 General description 

A detailed work plan has been prepared for the establishment of the 

laboratory which is considered of optimum and suitable size for Korea. 

The plan will cover the minimum necessary experiments for next few years 

in Korea. 

'nte work plan includes a time table (Appendix I, II, ~nd III) for 

a) New building construction. 

b) Laboratory establishment. 

c) Utilization of consultants in each field of manpower development 

and expertise to be generated. 

d) Training program according to the scheduled experiments to be 

carried out within the facility. 

e) Equip~er.t acquisition in accordance with the experimental capability. 

f) Toxicological experiments in the major fields which could be 

perfort:led in reasonable capacity. 

The size of ani~al facility and laboratory is esti~ated both from 

a) Approximate estimate of one third of necessary capacity for 

toxicology research in the next 3 years in Korea. 

b) Staff to carry out this program: 26 scientists will be needed to 

maintain the proposed research center. Half cf them are already 

available within KAIST and 13 more are expected to be recruited. 

Recruitment and training of the researchers ttay take one and a 

half years and just meet with the cot!'pletion of the new facilities. 
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2.2 Manpower develop~ent and training 

The subjects, and duration of the manpower develcp!I!ent necessary to 

~eet the minimum requirements are as follows (ref. Appendix II): 

a) General Toxicity : 24 man/months (1 x 12 and 2 x 6 months) to 

get eA-perience and knowledge on the job in clinical hematology 

and related techniques as well as in so~e data processing. 

b) P.eproductive Toxicity : 24 can/months (1 x 12 anc 2 x 6 months) 

to cover teratology related techniques. Also the fellows will 

obtain the necessary data processing experience. 

c) Mutagenicity : 3 r..an/months to cover cutagenicity from bacterial 
to cell culture level 

d) Histopathclogy : 6 man/~onths to get experience on the job in 
this field. 

e) Aquatic Toxicity 

aquatic toxicity. 
6 rr.an/~onths to cover the various typer of 

f) He~atology : 3 ~.an/~onths to cover various techniques in hematology. 

g) ~.ni~al Science : 6 man/months to cover the breeding, production, 

and r4nager.ent of laboratory ani~.als. 

2.3 Er.pert Program 

The following are the require~ents for the consultants and the duration 

of their cissicns considered necessary to reach optir.u~ results (ref. Appendix !!I): 
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A) Toxicology consultant - 4 missions of 1 month each 

Duties: 

a) First mission: Assist in the planning and design of the facility. 

Work together with the architect on building plans. 

Revie~ the equi?ment list and assist in oanpower planning and 

definition of training requirements. 

b) Second mission: Assist in the first stage of operation of the 

laboratory; adivse in pro~edures to be set up for toxicology 

research; review the work program and re-assess the subjects of 

training programs. 

c) Thirc and fourth ~ission: 

General consultation for the management of the laboratory. Assist 

in :inalization of procedures and perfonn.ance re~uire~ents, advise 

in practical aspects of operations and in conducting toxicology 

research. 

Qualifications: A senior level expert with a ~inimutl of 10 years 

experience in general toxicology. Experience in 

planning and ~anage~ent of tcxicology programs is 

required. 

B) Architect - 1 ~cnth 

Duties: 

Survey local conditions for building construction and lay dO'-T• 

basic requirements and plans for the ani~al facility and laboratories 

in accordance with CLP requirements. ~ork together with the toxicology 

consultant and local architects in finalization of building plans. 

Oualifications: A senior level architect w1tl'- a r.ir.i~urn of 10 years 

e~perience and kncwle~ge cf the construction require~ents 

:or a to~icology laboratcry co CLP standards. 



-15-

C) Consultant in aquatic toxicology - 1 month 

Duties: 

Assist in defining ~ork progra~s in aquatic toxicology. Help 

establish a screening system together with staff already trained in 

this field and provide advice on optirnum research procedures and 

latest methods used in this field. 

Qualifications: A senior level expert with a minimUI!l of 7 years 

eA-perience in aquatic toxicology and related areas 

at a rniversity and/or Industry. 

D) Consultant in l~bcrator" anical science - 2 ~issions of 1 month each 

Duties: 

a) First mission: Advice to and training of local staff in laboratory 

ani~al science related to general toxicology and reproductive 

toxicology. Introduce optirn~'l:l procedures and ~ork methods. 

b) ~econd ~ission: Evaluate results from previous recotr:mendations 

and provica further advice. 

Q~alificatior.s: A senior level expert with a cini~u~ of 10 years 

experience in ani1i.al breeding, prcduction, and 

~anage~ent of laboratory ani~als. 

E) Consultant in mucagenicity - 1 ~cnth 

Duties: 

Advise local staff en the present status of research ir. tris 

field. Work together with trained staff members in establishing a 

screening syster ar.d recorn.end standard work prccedures to be intro~uced 
at t~e laboratr.ry. 

('ualifir:aticns: A senior level expert ''":!.th a r:tinirr:ur. cf 7 years 

e:·=reriencc in a f'nfversfty anc/cr [nCLStry fr. !'."!itagenir:.;.ty 

2nd rP-lated ar~P.~. 
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F) Consultant in animal pathology - 2 missions of 1 ~onth each 

Duties: 

Support domestic pathologists and assesJ the validity of diagnoses 

made for individual anical experiments. Asf!st in efforts to establish 

a national teamwork in ani~al pathology for mutual consultation. 

Qualifications: A senior level expert with a minioum of 10 years 

experience the University in academic and/or industrial 

enviror.nent. Experience with pathology of laboratory 

anirials is required. 

G) Consultant in reproductive toxicology - 2 ~issicns of l month each 

Duties: 

a) First mission : Establish a syste~ for reproductive toxicology 

experiments in the ne~ facility. Evaluate the existing knowledge 

in this field and provide infort!!ation on the latest advances in 

reproductive toxicclogy research. 

b) Second ~ission : Evalt.:ate progress achieved since the consultant's 

first ~ission. Give further advice on independent experinents and 

suggest further work and additional training requirenents. 

Cualifications: A senior level expert with a :?:inii'ut'I cf 7 years ei:perience 

in a rniversity and/or inc~stry. The experier.ce should 

include teratogenicity and other relatec areas. 

H) Consultant in data processin2_ - 2 missions of 1 r:onth each 

Duties: 

a) First mission: Assist in establishing procecu~es for the lahoratory's 

own data processinr rrc~ran according tc the intenced prcto~cl 

fer the experir.er.ts. ;,r.\•ise on t!-.e r:ost st.:i.tatle rr.ethocs cf 

stc:tistical evalwlticn and correlaticn o: tc>:icolo?,y test: resi.:lts. 
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b) Second mission: Evaluate the data processing system implemented 

as a result of the consultant's previous recotr:111endations as to its 

effectiveness for obtaining the re~uired results. Provide furcher 

advice on refinements of the system to achieve sufficient flexibility 

for easy adaptation to different series of experi~ents in the 
future. 

Oualifications: Expert with good background in statistical data processing 

with specific experience in data processing of toxicology. 

2.4 Equipt:?.ent 

!be follo~ing equipcent is considered to be necessary for the 
operation of the laboratory: 

a) Fomulation 

Clean bench for balance 

Clear. bench f cr formulation 
..., 

Cold stock roor. + 4" C (2 m·) 

Refrigerator 

Freezer 

Chemical balance (Digital) 

Blender mixer 

Shelf for glass ~ares 

Shelf for reagent 

rower ~ill (Bench type) 

Hoir.ogenizer 

?~gnetic stir:-er 

2 

2 

1 

1 

3 

1 

1 ... 



b) Clinical chemistry room 

Autoanalyzer 

Chloride counter 

pH meter 

Gas chromatograph 

Spectrophotometer 

Chromatogram scanner 

Elect~ophoresis equipment 

>.spirator 

Waterbath 

Homogenizer 

Cold centrifuge 
.. 
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Super cold freezer (-85 C) 

Blood platelet counter 

Liquid chromatograph 

Auto~.icro counter 

Coagulation time counter 

Experimenter bench 

Shelf 

Sink 

Ice box 

Fume hood 

Auto~atic blood cell stainer 

c) Mutagenicity 

Clean bench 

Incubator 

Colony counter 

Shelves 

Ice box 

1 

1 

1 

1 
., 
' 
2 

1 

1 

1 

1 

1 

1 
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d) Pathology and histology 

Automatic fixation and embedding 

Paraffin expender 

Ice box '"1.th freezer 

Slide desk with draft x3 

Slide table 

Shelf for chemicals 

Shelf for paper 

Sink 

Bedding center 

Waterbath 

Paraffin nelter 

Experimental bench 

Drier (glass ware) 

Workdesk 

Paraffin bath 

Water bath 

Slide rrticrototte 

Microscope 

Desk 

She lf for glass 

rigital hemograph 

Electro microscope 

High rressure tank 

Oil rotary pump 

Vacuum evaporator 

trlcratnic rctotre 

Sink 

t.!orking c'esk 

Shelf 

Drier 

Ice box 

Shock absorber 

1 

4 + 1 

1 

1 

1 

2 

4 

2 

1 

1 

1 



e) Dark room 

Developer 

Sink 

Shelf 

f) ~ashing room 

Standard autoclave 

Auto water distiller 

Shelf 

Sink 

g) Ccr.'.puter 
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Personal computer, CP~, Console typewriter, Printer 

Graphic display and platter 

h) Data locker 

1) Stockroom for specimen 

j) Special toxicology 

Soft X-Ray 

Multiwater T maze 

Shuttle Box 

Rotor !oac 

Bcdy weight balance 

Cage 

Cage rack 

1 

3 

1 balance I 2 roo~ 

400/roor 150~ extra for rotation 



k) Animal facility 

Automatic watering system 

Autoclave 

Cage washer 

Pass box 

Air sho•er 
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Ultraviolet sterilizer for water 

Air conditioning system 

Incinerator 

1) Energy center 

Standby generator 

2.5 Institutional fracework 

The development plan for the toxicology laboratory presented in this 

report assumes that the laboratory will be self sufficient in personnel, 

facility and equipment. However, establish~~nt of the facility within 

the frame~ork of an existing institute will have the advantage of coI"ll!lon 

administrative support and easier access tc additional ~~npower when needed. 

Ge:r.eral chemistry capability within thE: host irstitute, although not a 

requireF.ent, will be of advantage. 

ft..n institute of this type is best supported by a strong clientle 

able to provide continucus projects to the laboratory. Titis is an i~portant 

factor when considering the physical location of the toxicology laboratory 

and the institutional framework within which it shoul~ be established. 

Proximity of the che~ical industry or other institutes in need of toxicology 

services will be ar. advantage. P.owever, as a goal, the laboratory should 

be a separate entity .:nc! nc,t be C€~per.cent financially on a pnrticular 

client in order to preserve: its i~partiality. 

Tile institutional frarnewor~ ~ith1n which the tcxicology laboratory 

uill be established shoulc! be well definec before the r.tart of the project. 



APPENllJX I. TOTAL WORK PLAN 

!-- • ----- year 1st year 2nd year 3rd year 
I 

ll 114 11s 11~ I I Items --~_mont.h [iJ2f3-J 4]-~1~_1 1 __ J __ ~J~-_J_~~-~l I 12 i~J ~~-ll~ 12c~_J~1-"·2-~J~~~24~ ~s ~i-~l;-ef29 I 30 In: 32 

.lL TEST" OPERA- I ~~gh£c~i~~.o~o5~~ ~A~.~)HOUSE PRODUC:. ---------------------"111,. l lb !!'ION OF 1 
tffll &Ull.hING CONSTl<UCTI<1tl 

fST/,BLISHH£NT OF 
LAIKJR,TORY 

AQUISITION OF EQUIPMENT 

( )( 
fl.h!l:Ullt; & Ot::SIGN 
ljf m:w BUILDING 

CGNSTRUCTiotl or NEW BUILDING 

( in the case of remodel existing laboratory ) 

PLANNING & 
REMODELING OF 

EXISTING 
U.&ORATORY ' 

\ ( this pl~ meet wan ca: l tn1s Plt111 meet wi t>:ij' mpletion of 
and alsolto meet w1 manpower tr 

. -- . - - - - -1-ll l~~ - - - - - -- ·\ •• - •• - • - . • • ••• - •• ~ 
MUTAGENI<UtY HISTOLOGY HEMATOLOGY \ GEt!:RAJ. 

& TOXICOLOC 
PATHOLOGY & 

-;:2.;.;:i~ -;~~II 

ll • lllfr. <.EtlERAL TOXICOLOGY BY RAT & HOUSE 
1 

2 qeneral tlEW 
Scientists - - ·- '1 

AIHMAL BUILDING, ,REPRODUCTIVE TOXICOJfJGY BY R "H 
I 

l Gener al I l Repro 
Scientists 

animal building ining l 

-------- ---~-----~ 
CLINICAL REP OUCTIV'l 
CHEMISTRY TOX OLOGY 

Scientist 2 Pe ;:>ro 

DATAPROCEUS 
~ 

fXPflHHENTAL ANIMAL 
SCIENCE & PROOUCTION " "' 

(
LABORATORY AN 

SCIENCE 
LABORATORY ANIMAL Sc.11~----~ -1 

~MALL SCALE G£RH-
FREE RAT PRODUCTION 

TRAINING & ROUTINE WORK 

.___ I 

. . 

\ I 
l x lHo. -~- - - - - - - - I I ' 

t«JTAGENICITY ROUTINE tK>RJ< (f«JTAG NICITY) (HUTAGENICITY) 

l x 3Mo. l • 
• • • - I 

ISTOLOG'I ' ROUTINE WORI< (HISTOLOGY) 
1PATHOLOGY) I 

l x 6Ho. 

·~ 
(HISTOLOGY+PATHOLOGYI) 

~ 

o. - - - . - -
, 

GENERAL TOXIC LOGY + CLINICAL CHEHISTORY 
' DATA PROCES ING 

G. TOX, + DATA ROUTINE ORK (CLINICAL CHEHISrY) 
PROCESS 

2 x ]Ho, 

( AQUATIC )· - - -
TOXICITY 

1 
lxl.SY + 2x6Mo 

' REPRODUCTIVE TC)XICOLOGY 
' DATA PROCESStNG 

TRAINEE(2x6Mo,) ~ TRAINEE(lxl.SY) ...I. 

' .... 

l x )Ho. 

-----·(HEMATOLOGY)------- ROUTINE WORK (HEATOLOGY) 

t l x )Ho, > \, 
- -- - -

1 
AQUATIC TOX, ROUTINE WORK (AQ~~TIC TOXIC;?..) 

.. . 

-

I 

~ 
I, 

I 

I 
l 
\ 



APPENDlX 1I. MANPC.l\'lfP E. Tr<J\INING PLJ\N 

year ~- 2nd year lst year 
--~--· -·-- --------

(ti) HAU STAt'f 
(F) FEHAl.E STAFF 
Q EX lS I'rING MAtlP(JWEH IN ICAIS'l' 

@) Rt:CRl'.TT MANPOWER 

~--' TRAINING 

3rd year 

-----·---

-=:- -------------- 3 ----------=::________________ .,-onth 1 2 

~-------. 1 tcms 4 5 6 7 B 9-~--~~-~1--_1-2~ 13 I 14-l 1s l~~_l_:_1J 18 ]19 r;o I 21 I 22J~i:4 125 I 261 21120 129 13~~32 

Mll'l'AGt:NICITY M.S. (M) l V 
B.S. (F) l (_,t 

AQUATIC TOXICITY M.S. (111 l ,') 

M.S. (Ml l () 

HISTOLOGY & PA1'HOLOGY ,o.v.M. (Ml l 
I 
1
M.S. (M) l 

1e.s. (Ml l 
I 

: ~-·ci>. (F) l 
I 

I 
DATA PROCESS !),':.. (M) l 

B.S. (F) l 

: 1~£MO,TOLOGY B.S. (M) l 

Tech. (F) l 

"NICAL CNEHISTRY B.S. (M) l 0 
Tech. (Fl 1 0 

ANlM'L EXPERIMENT ID.V.M. (M) l Q 

M.S. (M) l 0 
M.S. (M) l 

M.S. (Ml 1 

M.S. (M) l 

I M.S. (Ml 1 

Tech.(M+Fl 6 {j) 

(l 
@ 
@ 

@ 

@ 
® 

® 
® 

@ 

@ 

@ 

@ 

(i) 

t --t 

.,_ ____ __, 

"--6. Tox. + Data Proc, > 

G. Tox. + Data Proc. + Clin, Chem. 

-i;. i..boratory_ ""11M.! ~~~---------

,c. Tox + Clin. Chem, + ~ematol~qy 

Repr. Tox. + Data Proc. 

,Repr. Tox, + Data Proc~ 

f Re pr. Tox. + Oa ta Proc., 

~ 

I 
IJ 

"" \I 



APPENDIX III. EXPERT PLAN 

lst year 2nd year 3rd year 

II ~ 11 j 2 13 14 js I 6 j 1 j e L9 j10 fu j12T13lu I 1s!16111!1e j19 I 2oj2i[22T2JJ24 J2s !26T-;1J~-;;po-j~1~ 

TOXICOLOGY 
(More ttien 10 y ~xpert) 

ARCHTECT 
(Speci~list for Tax. Lab 

L\SORATORY ANIMAL SCIENCE 
(More then 10 y) 

MUTAGEN IC I TY 
(More then Sy ) 

P~THOLOGY 
(Hore then l)y ) 

REPRODUCTIV~ TOXICOLOGY 
(More then 7 y ) 

DATA PROCESS 
(At least 3 v) 

!\· 4 •1lh·~ 1•· ·r1 •>:1r·• >J.ru;'{ 

f'·1ut ,. thL•r, 1 y) 

1 H/H 
~----~ 

1 M/M 

1_l_H~_.GE~f1E~RA~L~C~O~NS§.IIR~U~C~T~I~O!NL.r~~~~~~~~~~~~~~~~~~~) 

l M/M . - ~ !'.'~"- - - -

l M/M 

M/M 

----------- ----- --- ·-

• 

1 M/M ---------····· 

l M/H 

l M/M 

l M/M 

• • 

1 M/M 

~ M/H 

_ ... 
1 M/M 

l M/M 

l M/M 

.. 
• 
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