
                                                                                     

 
 
 

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

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

 

 

 

 

OCCASION 

 

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

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

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

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

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

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

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

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

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

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

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

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

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

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

UNIDO. 

 

 

CONTACT 

 

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

 

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

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


• 

. US1ll1CT&D 

DP/B«./86/003 

REPUBLIC OF DlUA 

DP/ID/SD..A/980 
8 March l!'~ 
English 

Technical report: Develoent of cardiovucular pbar.acolop 
screening unit* 

Prepared for the GovernMnt of the Republic of Korea 

by tbe United Rations lnduetrial Development Orpnizatioa, 

acting as executing agency for the United Rations Development Progr-

lued on the work of Dr. Bee Kin lbee, e!)?!rt in cardiovuealar pl!ua50lop 

Backetopping officer: Chil.U-rri II. Chari, 
Cbeai.cal Iaduetries Brauch 

United Ratioas Iaduetrial Develop11nt Orpaizatioa 

Vienaa 

* This documnt hu been reproduced without forml editina. 

v.11 22560 



-2-

TABLE ~ COllTEllTS 

Page 

1. IllTRODUCTIOll ••••••••••••••••••••••••••••••••••••••••••••••••••••••• J 

2. OIJECTIVES ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 4 

3. C.\IDIOYASCULAll IIOACTIVITY EYALUATIOll •••••••••••••••••••••••••••••• 5 

4. BASIC MEtllODS or IIOACTIVITY EYALUATIOll •••••••••••••••••••••••••••• 6 

5. PllAIMACOKillETIC STUDY OF CAIDIOVASCULAll DRUC:S •••••••••••••••••••••• 7 

6. StuDIES Oii MECllAlllSll or DRUG ACTIOllS ••••••••••••••••••••••••••••••• a 

7. . ALLIED PllAIUIACOUJCY THAT SUPl:'Ollts CARDIOVASCULAR 
IIOACTMTY EYALUATIOll ••••••••••••••••••••••••••••••••••••••••••• 9 

I. . RECOllHEllDATI09 

•· Ceneral ••••••••• : ••••••••••••••••••••••••••••••••••••••••••••• 10 

b. Physical facilities •• ~··••••••••••••••••••••••••••••••••••••••ll 

c •. Per•onnel ••••••••••••••••••••••••••••••••••••••••••••••••••••• 12 

d. Equiplleftt•••••••••••••••••••••••••••••••••••••~•••••••••••••••l2 

9. COICLUIIOlll ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 14 

10. llFDlllCll •••••••••••••••••••.•••••••••••••••••••••••••••••••••••• 15 



• 

-3-

1. DllODUCTI09 

Pbanaceutical industry ia Eorea baa been traditionally limited to 

diapeadaa of i11pOrted rav •teriab for d-stic.•rket ia ••t of the 

pharmaceutical items. Bovever, the future of t"- iaduacry ia l[orea heavily 

depend• OD auccesaful development ... •rketiag of Dev drug• for the world. 

ea.petitivenesa of l[orean products in heavy industry -• a ateady iaprovement 

of ecoaomc growth ia hrea awoke this coun~ry to see the direction of the 

world industry. Ia fine cheaicals, particularly in the pharmaceutical 

industry, the hrean govenmeat and private ia4lustry cm no longer i goo.re 

international preaaure from developed countries on the development of new 

drug• due to the acceptance of so-called subst-ce lav in hru • 
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2. oaJICTIYES 

UafortaatelJ, neither Eorean ao..enment, indu1~ry, nor acad•ia is in a 

. position to carry out the big taslt of nev drug developMDt at this ti•. - . 
Scientific institute. such as lorean lesearch Institute of Chmical Technology 

(D.ICT) bas sufficient profe11ionals tllao can SJDthesize potential nev drugs 

rapidlJ and efficiently. Boue'ler, lorea laclts ezperienced pharmacologists, 

facilities, and practical kno¥ledge in the field of bioactivity eval~ation of 

nev_pba~ceuticals. All these elements needed for that project are available 

internally or externally, although it llight t•ke ti•, dep.nding on the nature 

of problms. the cold reality is the inhibitlw .. cost that is usually 

in"VOlved in bioactivity screening procedures vitb living aai .. l 

esperi11entations. 

the pri .. ry objectives of this report were: l) to l•y out fundamental 

1round vork for a cardiovascular drug screening center; 2) to introduce 

briefly basic methods for bioactivity evaluation procedure; and finally, to 

provide general and specific recoamendations for rapid establishment of the 

center in teras of personnel, facilities, and instru11entations. 
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J. CAIDICWASCULAI llOACTIVITr EYALUAUO. 

a. Enluation of drug efficacy an4 poten-:y 

Efficacy or intrinsic acti•ity of a dru1 as a potential nev drug ... st 

be deterained first. because if it ba• no efficacy. no f ~rther bioacti•ity 

e•aluation h needed. 'Dae potency of the drug should be determined >i ... 1-

taneoasly vith a test of.drug efficacy. c-..red to known •tandard drua. 

b. Detenaination of adverse action for safety e•aluation 

If forts should be directed to search for the potential adverse actions 

of a drua at the dose that produces therapeutic effects. 

c. l•aluation of drug toaicity 

Ur-anted acute and/or chronic toaicity of a drug, including drug 

lethality should be studied in laboratory animals. 
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4. USIC llElll>DS OF IIOACTIYITY EYALDAnOll 

a. Whole ani•l teat (ref. 1) 

•· Spinal ..U...l model 

c. 8oninva•iw radiotel-try for consciou• ani•h 

•· bolate.t organ -4el such as Langendorf£ heart preparation (ref. 2) 

e. E&perimeats with isolated tissues 

1) Papillary muscle 

2) PUddnje fiber 

3) Atriai and/or ventricular muscle• 

4) Isolated blood vessel such as arterial ring preparation (ref. 3) 

f. Cellular experimentation 

1) . Cell culture of care' tac llJOCytes (re~. 4) 

2) lferve activity such sjapathetic efferent nerve activity (-ef. 5) 

3) Cluster of neuron or specific nuclei of brain tissue 

I• Intracellula~ test 

1) Electrophysiology of cardiac cells: cardiac action potential vith 

or without dru&; action potential configuration and its phases 

;rith intracellular ionic flWtes. 

2) Drue and recep~or binclin1: Radioactive ligands binding study to 

their specific receptors in vitro; competition and displacement 

studies (ref. 6 and 7). 

h. !nz,..tic drus bioactivity evalUAtion 

1) An1i"ten1ion convertin1 enzyme 

2) Sodiua and pota11iua activated ATPa1e (ref. 8) 

3) Cardiac 1arcopla1•ic reticulua or •arco1 .... 1 preparation 

Cref. 9). 
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5. PllAIUIACOltlurIC stUDY OF CAIDIOYASCUUa mucs 

a. - Abaorption 

b. Di•tribution and c011partmentalization 

c. lletaboli• 

d. Eliai.nation 

e. Method• of drug deli very 

• 
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6. S'mlES 09 llECIW'ISll OF DUG ACTIOllS 

llecbanil• . of cariio•a1cular dr•illS My not be directly rele•ant to their 

•ioacti•ity e•aluation. It is evident, however, that a healthy progress in 

medwnistic aspect• of drug actions will pro•ide useful, fundallelltal knowledge 

DOt •lJ for effective drug euluation, but for the development of nev 

superior pbar11aceuticals. In this report, I vill not atteapt to document 

-tbad•, ewn general guidelines, for the studies of.drug -cbanisms due to 

teclllaical camplezity of individual drugs. Please re•iev recent relevant 

fllblications as indicated under reference~. 
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1. AU.IED PllAlllAmtoer THAT SUPPOllTS CODIOYASCULAR BIOACTIVlft EVALUATIOll 

Cood bioacti vitJ evaluatiO. of cardio•a1cular drugs depends on tht fim , 

establisblleat and operation of allied pbar11acolo11 for obvious reasons. It is 

also true tbat an efficient bioactivitJ evaluation of non-cardiovascular drugs 

requires directlJ or indirectlJ an involvement of cardi~v••;ular s1stea. 

Important .. jor allied pbar11acolog7 for the proposed Pbar11aceutical Screening 

Center would be: 

•• lleuropbarmacolog1 

b. Endocrine PbarmacologJ 

c. Renal Pbar11acolo11 

d. Pbar11acogenetics 

e. Ps1chopharaacology 

f. l....nopharmacology 

I• Butrition and modification of life style 

h. Cardiovascular demography and epidemiology 
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I. &ECOlllEllDATIOll 

a. Ceneral 

A8 a scientist who baa considerable experience in both Korean and U.S. 

pbar11aceatical industry, a·fev vorda to Korean government, pharmaceutical 

industry, and academia •1 be appropriate. 1he fate of lorean 

pharmaceutical private industry ia shared with the future of Korean 

governmental performance in international ca.petition. Korean 

pharmaceutical private"industry needs a special protective measure, for 

the ti• being, to ca.pete with every aspect of its foreign counterpart. 

·1oreaa govenment should allow t!ie private industry a tax incentive for 

the UIOUDt that it contributes to basic research and development yearly. 

The 110re they (drug companies) set aside fund for research and 

development, the better screening center or research facilities they aight 

have. Using this tax incentive, Korean private pharmaceutical industry 

should establish a specific, but bold long-range plan, vhich requires 

•ssive hemorrhagic investment for a long period of time. In line with 

the su~portive llOvement, Korean academia should provide eventually a 

state-of-the-art technique and knowledge including qualified experts in 

every aspect of pharmaceutical sciences. 

Korean government, private industry, and academia should hold or 
. 

sponsor 110re specific national and international scientific conferences 

instead of merely p~ovidins a meeting place. Only through quality 

scientific .. etin11 state-of-the-art infor11ation can be exchan1ed 

naturally. Ion-essential and non-infor11Stive for11ality disserves real 

purpoH of a particular scientific pckerins. Korea h aot in a po•ition 

to attack every frontline of pharll9C9Qtical iaclustry. Priority llUIC be 

e1tabli1bed dependia1 on national aeed1 or industrial r .. 1ibilitie1, 



- ll -

etc. It h aho reca•ended that adainistrative business should be done 

by an adaini•trator rather than by a professional. the cost of a 

•cieatific prufessional is too eapeasive to allov to perform an ordinary 

business adainistration, vhicla can be done ef f icieatly by a business 

student. 

b. Physical facilities 

1) A large (10 x 12) surgical suite for various acute and chronic 

preparations of various species ef ani-ls. This suite .. st be equipped 

vith all surgical and life-saving instruments such as a cardiac 

defibrillator, respirators and so forth. Several isolated elec~rical 

inlets should serve the power of physiographic recorder and other vital 

instn111ents f rOll the center of the ceiling. 

2) Tvo s .. 11 (10 x 6) monitoring and observation rooms after 

survival surgery for acute or chronic conscious animal experimentation. 

3) At least 10 bench-t~p spaces for studies of heart perfusion and 

isolated tissues vith several vater sinks. 

4) A large (10 x 12) culture r~om for the evaluation of potential 

direct action of drugs on cardiac· myocytes. An excellent air-flov device 

vitb positive air pressure is needed for the oper~tion of this type of 

vork. 

S) An electrically insulated room (10 x 12) for intracellular 

studies vith llOdern electrophysiological instruments. 

6) A larae (10 x 12) laboratory vith sufficient bench-top space for 

r .. ioli,_.. binclin1 and biocbellical enz,..atic studies. 

7) An instnlleD' room (10 x 12) for centrifu1es, beta- and g&111a­

co-~~t9rt, etc., .. ,t be available near to the biocheaical laboratory. 
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I) Sufficient office apace, apace for 1ecrfltary,. room for 

reprodaction and vord procea•ina instruments ahould also be available. 

9) Library vith recent Pbamacology periodicals and books. 

c. Personnel 

A senior pharmacologist (11.D. and/or Ph.D.) vho is responsible for the 

entire operation of cardiovascular drug eYaluation. Be -at be able to 

COllllUllicate vith organic cheaists and phamacologists in cber&e of allied 

pbar11acology for an efficient ..... ge.ent of a cardiovascular evaluation 

center. An extensive acadeaic -and/or industrial experience in research 

and development for at l~,,st 10 years is strongly rec~nded for the 

poat. One pharmacologist {at least tvo years postdoctoral traininC) each 

for 1) systeaic ani .. l evaluation including isolated heart and tissue 

stwly; 2) for cell culture laboratory; 3) for intracellular 

electrophysiology; and 4) for radioligand and receptor binding and 

biocheaical studies. Each professional pharmacologist should be assisted 

by at least three or four.supporting research staves who have either M.S. 

or 8.S. degrees. 

d. Equipment 

1) Animal experimentation in a surgical suite requires several s .. 11 

and larger operation tables, various size• of re1pirators, a blood flow 

meter and probes, electro-cautery systea, recorder vith various .. plifiers 

and transducers 

2) Device for the indirect determination of blood pressure sucb as 

radiotel ... try systea with various trans•itters and attached IBM per1onal 

coiaputer. 
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3) Lanaendorff perfused heart apparatus and ... scle bath vith 

4) KicroelectrcHle ,Utter, high fidelity oscilloscope, force-

displacement transducers, and liaht sensitive recording syst .. for 

electropbysiological studies. 

5) A coulter counter, a pbase microscope, recording and analysis 

systems for isolated cardiac llJOCyles. 

6) Preparatory centrifuges with various heads, L ultracentrifuge 

liquid scintillation and g .... counters, a 1pectropbot011eter, gel 

electrophoresis systea, and catechol .. ine assay syst ... 
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t. cmcLUSICllS 

11J o•rall reacti• to the propo... acreeniaa cater for ,..mac .. ticala 

iD Korea ia faworable. From _, brief interaction vitla bna aci-tiata f nm 

ac.u.ia and i8'aatr,. iacladiaa the anerwnt aector9 I coeld r9M their 

poaitive deteraiaation to eatabliah the firat cla•• bioactiYitJ acreeniaa 

cater in brea. !be •at .. tuable aaaet tbat Korea baa for each an _.itious 

project is unquestionable lumua resource. Korean scit!Dtists' c-1~t for 

such a project is real ad tbeJ have pcHI basic scientific educati•. Daer 

are willing to educate t._..lves. It s.- to • that they are ready to .. t 

any challenge or hardship to achine their goal. ~ only atmbliaa block 

that they have to overcame ia the fact that adainistrators in &oftnmeat 

and/or industry do not anticipate the inhibiti,._~ cost of bioactl•ity 

evaluation procedures. !be cap between the adainistrators vbo usually control 

funds and scientists is getting closer rapidly day bJ day. I aa coaf ident 

that a fund drive for tbe establisblleat of the llOdern screening cater for 

pharmaceuticals in Eorea will be successful, and .I also do not haft any doubt 

that the center vill ~ in operation in the near future, if the •aluable 

assistance f rOll UIIDO and UIDP is continuous for a vbile. 
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