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1 - ==:; l_I t·l t·l A F: ·-,-· 

In the fit: l d of .;wat i bodu b.:.:::.t:d di .:.gnc•s ti cs. the:1·..:: -<•rt: -<• lot 

promising accomplishments. i:: rii:u:: 

i ndus.tr i .:.1 d.::.,:e: l opme:nt. 

It is. .od· ... · i ;;; .. :.t• 1 e to:• 9 i ve pr i 01· i t•:J ti:• tt...10 pro.j -::•=ts. : the: 

H-::p.:.t i ti;;;. E: test and th-:: blood ta='p i ng s.e:r a. The:s.-:: pro: .. juc+;s 

-<•riE: ir:1c•o1·t.:.r-1t for the: h.:;al th sect•:•r of tt-·a country .:.nd ,o, 

sizable: market exists for them. The production te:chnology 

of Hepatitis 8 test is a sophisticate:d one, but it is ov-::r 

the Rt,D s.ta9e: and the pn:.d'-'ct is re:.:.d•::1 to be: i r·,troduce:d to 

the market. The manufacture: of blood typing re:agents can 

th.;,,-, th i ::. sut•::.t i tuto::d by 

prodr.,ce:d or 

,:,ntibodie::: .• Thi::. ta.JC• pn:..je:ct.s. l•.101...1ld give: ~. boost to the 

development of the: ?hilippine: biotechnology. 

The: calculated immediate need for Hepatitis 8 testing l~ 

1,440,000 pe:r annum, and the expected turnove:r of the: 

domestic product is 300,000 te:sts. The cost of production 

would be around P/2 per te:zt, and~ re:~l1stic pr!ce m~~ be 
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animal houses is roughly S 200,000 and additionallu a 

Ins.ti tute for Tropical Me:d i cine and the: Lin i ve:rs. i ti:1 of 

i nves. tmer·1t 

firr.-•• n-.i:: 
burdiE:n of 

About 1,500,000 blood typings are required in a year, and 

it means, that 90 litres are needed from the: different 

A domestic producer may expect a total 

turnover of 100 litres pe:r ~nnum. It is recomended to 

proceed in S'-'•=ce:s.:s i ve: :s te:ps: ( . 
' 1 ) The: ti rs t :s te:p 

the: installation the: facilities for ste:rilo:. f i 1 ti· at ion . 

distribution and quality control. It 

purchase ABO typing se:ra in bulk for $ 0.2-0.5/ml in tho;:; 

1 r::11:: ,, 1 
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ffionoclonal antibodies in cell c~ltures. In the first case 

it is possible to produce: a test at a cost of P/0.5, at an 

inve::.tment of $ 313 .. fnJ(1. The cc•::.t C•f productic•n •Yi the 

monc0clonal .:.ntibodie:s. l,•ould be h.o.l f c_,f that .. but a 9r.:.nt 

for fetal is included .... This. 

p:ro.ject 1.,•c•vld qive a bi9 boo::.t tc• the de· ... ·elopment c•f 

modern biotechnology. 

producer to be viable economically. This 

need a continuous fina~cial support. A s~all private ti l"fll 

should be supported too at the start [ technolog~ transfer 

&~ cut-rate price, reductions in 

income tax, soft loans, etc J, but later it might generate 

profits, and develop new diagnostics. 

For the sake of future it is recomended to concentrate th~ 

the detection of plant diseases ~nd t0~ins. 
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2 - I t-~TF-=C•Dl_IC:T I Ctt-..1 

is. on 

This. b?·o-~d-bas.e:d definition 

traditional proce:sse:s such as 

as po1..1e:r fu 1 te:chn i q•..1e:s. 

like: ge:ne:tic engineering. 

not 

di sco·v·ere:.j •.n-at i 1 the: mi do:! le of the: 19th th.:;,t tho:: prcuj1-'cts. 

de:scr i be•:! above: l·.tere: the: re:su 1 ts. of fe:rriro::nt.:;,t ion p1·c·ce:s.s.e::. 

involving live organisms, namely microbes. 

Biotechnology is based on many fields of 

po:::.i ti on. tho:. 

discovery of the structure: of ONA in 1953 can be 

thE: application of and 

biologi~al processes, with thE: aim of cre:atln9 product5 
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c-=:11 Tho;:. 

speci fie tt:chniqut: of DNA 

• ... rh i ch r:..o.y bE: C• f 

•::ori9in .. 

1980 and a recori1b i nant DNA -...·t:tt:r i n.:-.i·•:.1 · ... ·ace i t·1e t·•·=•s 1 ·=••.n···=ht:•::: 

in 1982. Pre:sentl'=' a gre:at n•.1ri1bt:r c•f c•::omroe:rci.:.l l•,,1 v.o.l•.~.o.ble: 

prote: i n:s, interferon, 

this 

ThiE: 

and veterinary ffieaicine:. 

The: research is still highly active, w1tn thE 

of new diagnostic ffiCthods, better ana cheaper antibiotics, 

"-' i r .o. 1 -:4nd p.:a· .:.;.: l t 1 C'. 

ther~ceutics for c~rdiovascular dise~ses. cancer, etc. 

lhE: cc•nsr ... mrpti•:.n C•f i·ecori1bir1ar1t Dt·~A products. is not high in 

tho:: Philippines presentl9. According to IM:; Phi 1 ippine 

units of recombinant i r1::.1.11 in '"'e:re 

in Irq::ro1·t interferon were 

e:xtr~cted from the issues of Business 

:;; . O·?:: r11 1 I l i on 
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in the: Phil ippir1e:::. (blc•od typin9 1-e:~.9e:nts._. ELISA kit for 

HI•._! anti bcuj i e::s). 

Tt-rE: mode:1-r-1 bi C•techno 1 og•d prc•v i de::. 

other area::. too_. but th i :s repc·i:-t ,_.., i 11 focus on the field 

of di.:.gnc•::.tic:S: .• --To give a general picture -the -pr!ospe.cts 

-for development are listed below: 

-diagnostic products 

-ne:a...1 .c.and/or che:.:.pe1- .c.nt i bi ot i •=:!:-

-hormones.growth factors,enz~me:s, etc. 

In e.9r i c•...1 l ture: .c:.nd fore:s tr•~ : 

-diagno:;;.tic prod•...icts for plant di::.-::.c.se:s 

-de:v.:: 1 opr<ae.nt o t pl .c:.rat::. c.:.n •..it i 1 i ze 

,-, i trogo::r-, 

-de:vo::lopment of varie:tie:s re::sistant to 

and severe 9rowth conditions 

- i r11p1·.;:,·.,·e:r11ent. •:• f tt1.:: r11.;1ti:::i- i .:.1 prop-.:.":":. i::::. .;,r-.. :i 
l_.i +:: l I l = =· t: l .:·~ I 
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-feed production from waste fuater1al 

- i mprovt:ment C• f brt:ed i n9 o i -ow: i r.-.-0.1 s 

In indus.try: 

-improved efficiency in recovery 

-extraction of metals from ores 

In environmental care: 

-destruction of wastes and poisonous suostan~es 

-utilization of waste 

Diagnostics were the first commt:rcial 

modern biotechnology.In the field C•f 

substantial part of the total market iE ta~en b~ oroducts 

based on a~tibodies. for 

antibody production is the immunisation of 

antibodies 

from blood drowned. The quality and 5pecificit~ of the 

traditional polyclonal antibodies are changing from animal 

to animal, from bleeding to blt:eding. Such reagents 

rt:placed in som£ dia9noztic kits by monoclon~l 

:.1 l •:•1,1.;;. rJ 
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for the firs~ tihl~ the in vitro production of 

exquisite specificity of monoclonal 

l•.' i th tho:; potent 1 .r~ l them reproducibly in 

unlimited quantities 

pc•! •JC l on.;, I antibodies_. bec.c.use; 

traditional ones work better. 

in 

Di~gnostic agents were put into the 

1 i::.t of the 

( Annex ) . 

tht:i1· 

lot of 

Different. 

patterns can be consijerea for the Philippine::: 

-production based on traditional biotechnology 

-start with kits b.::.s.ed 

replace them with monoclonals 

-production b.:.s-=:d or1 r;1odern bi •=•techn•:. l •:•9•::1. 

·=~=e:::. t~he 

in the 
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Imm~nised animal Cell culture 

Spleen eel ls -----------......---------------Hye] oma l i r.e 

J 

Propagation of 
selected clones 

Fl g. 1. 01 agram o t the procedure tor 
the derivat1on of hybridomas 

Selection of 
hybridomas in 
HAT medium 

... .._._ ___ C! or: i ng 

Characteriza
tion of -:Jones 
Selection of 
variants 
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At-..IC1 C• E •._.•EL C• F· t·i E f--..1 T 
~: - ~..:E:.==EAi;..:c:H 

AC:T I'·-·' IT IE:.=; IN THE PH£LIPPINES 

I t-..1 THE FI ELC:• C•F A t--1 T I E: C1 Cr ·-,-· 

BASED DIAGNOSTICS 

In the Phi l i pp i ne::=:. I have: mE:t .;{ I C•t of i nte: l i i gent_. •.·.•E: 11-

It i-= 

high time to exploit the human r~sources more effectively 

for the benefit of the country. This short survey focuses 

on 0ne segment of biotechnology the antibody based 

diagnostics to illustrate that the situation is ripe for 

and diagnostic kits were used as tool:: bue not prepared or 

improved are not include~ in this list. 

3.1.Res€arch Center for Natural 

.anuel D. Navarro, Fortunato Sevilla, Beatrice 0. ~uevara 

A b.:"4::-ed 

estimation of urin&ry beta HCG. It is an 1mp~1·tant mar~~~ 

of m~lion~n~~ in the ~bsence of pregn~nc~. 
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3. 2. De:partmo::nt of P.r•r .r:s it.:• l cu;i•:i .· Cc• 11 e:go:: c• f Pub 1 i c He:a 1th.· 

Lin i ve:1· ::. i ty C• f the: Phi 1 i pp i ne:s.. M.r.n i l .r: 

Edito G. G~rcia, Wilfre:d U. Tiu 

Mc•no•= l •:•n.r. l .::nt i bc•d i e::::. t,1e:re: prc .. j1_,,=e:d <•ya in:::. t th.;; .:.nt i QE:n:=. 

of Sch i :::. tosoma .j apon i cum.. and t:he:•::.1 1,.1e:re: use:d in £LI SA te:s. t 

s.y:::. tems. 

3.3.Re:se:arch Institute for Tropical Me:dicine: 

Mediadora Sanie:l, Augusto L. Lingao, Remigio Olve:da 

the: de:t.;;ct ion C• f HE:sAg. The: Inst i tube h.:;,s ar1ima1 t-1ouse: and 

facilities for monoclonal antibody production. 

3.4.Mole:cul~r Biology ana Biotechnology Program, 

of Science, University of the: Philippines, Quezon City 

Apolinaro 0. Nazare:a, Samuel Bernal 

t1onoc 1 or1a l antibody based diagnostic .test i:: under 

3. 5. tu.ti •:·n:i l Institutes of 81otect-~olog~ ~nd 

Mi crr::•b i •=•} .: .. ;i•,,1 • Uni "1.:.:r:::. i t•:f •:• 1' th.::. F'h i 1 i pp l no::::... L•:•:: E:.:..,-10:: 

Willi~m G. P~dolinn 



- 13 -

antibodies to de:te:ct plant vi.r•.•s.t:s. ThE: institutes havE: 

3. t·. MED TEST Inc. 

fetoprote:in as a marker of 

In the field of antibody based diagnostics one product < 

alpha fetoprotein test ) is already commercializad, and it 

is veru remarkable: that it i s. .owi or i 9 i n.o. l 

forr11•...11.:.ted to fit the conditions. of r•.Jr _.., l 

Phi 1 ippir1e:s. The: other product 1 •• Jhich i:::. ne:ar to the 

commercial stage is the Hepatitis B antigen kit.It is 

.o.dv i sat• 1 e tc. give: s•...1ppo2·t to th 1 ::. prom is i n9 p1·0.j ect fc
1
r 

several reasons: (i) the product is v£ry important for the 
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Otho::r promising f i n•:! i ng::. of thi:: 

e:mph.as i zed tc•o : 

Appl it:•j 

Mic1-obiolo9y there: are e:qu i pruent and 

hyb1- i doma pre:par at i C•n a::. l·.•e 11 ,c,;:. ::.r;1a 11 ferroe:ntc•r::. that can 

be: use:d fo1· monoc l ona I ,c,nt i bod•::1 production. 

i i • Be·=au::.r:: of the: conc.::ntr at i ·=•r1 C• f ri1•::.s t of tho:: tJor l d -·· ::. 

activib::1 in bi ot.::chn·::. l og•,J 

to the 

i nd•.Js tr i .C4 l i zed Th.:: re: Phi 1 ippini:r 

sci oe;nt i ::. t::. and te:chr10 l s:n;i is t::. t..•o:i:· k i ng in uni ve:1·s it i e:::. 

pe:rsons repr.::se:nt a potentially very important channel for 

th.:. Phi 1 i pp i ne:s tc• k iE:E:p abre:.c,;:. t •::. f 1.o1ork tho:: 

ne:e:d::- of the: co1...1r1try. A prom i :s i rrg pr•:s.j ect in th i ::. 

is the Molecular Biology and Biotechnology Program of th.:. 

College of SciencoE:. 

From industrial point of vie~· I recomE:nd t• ... r.:. 
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• i) Schi::-to::.or.-:i..::::-i:s: Studio:::s in 

te:::.t:s atiti-S. 

ar1t i bc•d i e::s. Se:ver.c.l ELISA 

:s1.,J:: te:ms arid ati ind i um-:£.1 i de a:s:s.c••.,J have proved re: l i ab 1 e: for 

do::te:ct i or. .:• f sch i ::. tosome i r-1 feet i c·n. Crude ::.chis to::.or.-1-=: 

prepai-at ions '-':E-ed .amti9e:ns in these 

p1-c•v i de ::.€"r·1s it iv i ti=' and :spo::c i f i c i bJ 1eve1 s as 9oc .. j as the 

to crude ._ . .1itr1 

::-chistosc•r•1e e99 output. These te::.ts should U:SE:f•Jl in 

detect i or-1 

of circulating ~arasite antigens or imroune: 

they are more specific for current infection. Thi:: te::s t::. 

of r.-.onoc 1ona1 ar1t i bod i e:: 

raised ag.:. inst sch is tosoril'!:: .anti 9ens. 

( ii ) M-::1.:.ri a: 

diagnostic methods 
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inhibit tho:: 

part 

ir-,· ... ·c·lved On thi::. 

a:ssur,;pt ion.• measur i ,-.g the inhit·i ti or-, 

been deve: I ope•j rje:terr;, i raat ion pr•:ite:ct i ve 

anti bcuj i .:::: .. 

:sol i d-pt-..:.se: in 

in fe:cted rilosq•..r i tos. It i :s 

i dent i f·~ 

ffieasure: inte:nsit~ of transmission. 

i mr;,a_mo 109 i cal tests fo1· I ar9e-:sc.c. le: :scrE:e:ra i n9 -:. f b 1 ood for 

malaria parasites. using acquired antibodie::: 

obtaine:.j from c.dult:: :sho• .. .ir-, 

satisfactory levels of sensitivity. Ho~ . .1e:ve:r .. e: t fort~. 

r.;;;place: ar1t i ~od i e:s with monoclonal 

l t'if·:•.· 1: i ··-··:. .•,., ...... _-,I· .. · .. _--~· ~, 1· ·-1·. •. • •• 1 :'-.; ._- r·,_- i L... • ••• ?- • - ,. • -

1 
~ - - , r· 

J T • :,: !"-'"-•- ".:.:.:.. -.: r;u.::,,_ 41 Jr: 



- 17 -

4 - F..:EAC;Et-..ITS FC•F..: 

SLIF..:FACE At-.IT I GEt--1 

HEF"AT IT I~; 

TE~;T I t--iC; 

E: 

In the Phi 1 i pp i ne:::. Hep.at it i ::. B is high 11;1 e:ndi::m i c. E::-q:•c.:=.i.n-t. 

) positivity i:: 12% ,. Abr i QC• e:t a 1. : Phil. ~T. 

Medicine.. 25 : 116-120.. 1 '387 ) • The: i r-1 feet ion m.a•J 1 e:.:,d t.:. 

chronic hepatitis.. c i rrt-.. :•s is .e.nd pr i mc-.r'=' he:pato•=e 11u1 ar 

c.arc i nom.oh 1 o roe..j•..1C>!::. thE: mc•rb id i t•::.1 and mc·1-t.:, l i ty Hep.at it i ::. 

E: in feet i ·=·~-, ::.t--..:.u l d be: contr•:• 11 e:d by 

i mmi..u-, i zat ion. 

is cori-1mon i ':I used as .:. r11.:1rk e::- of 

He:p.:At it i:::. E: in feet i •:On. Sever.:. l method::. 1.•ere: deve 1 oped fo1· 

te:::.tin9. !n the c•rde:r c•f sensi ti vi ty the: cori1r11•:.nl•J uso::d 

te:chn i q1..1ie:s .:Arie: : i r.-1r11•..1nc1d i f fu::. ion, cc•untie:?:- e: 1 e:ctroph•::.re::. i :: ... 

l .e,tie:::< a99 l ut: i n.:,t i C•r1 .• re:vie:1-::.ie: p :.ss i ve he:r.-..:.99 l t_Jt i n.:,t i •:•n •, 

RIA ). RPHA is le:ss sensitive then EIA or RIA, 

a RPHA r1E:9.:,t i ve: - EI A or RI A positive spec i rne:n. 

siruplie: to use: and in contrast to £IA or RIA no 

equipment is ne:edie:d ( Fig.2 ). 

but I 

RPHA i :: 
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In::.ti tute fc•r Tropic.al Mit::d i cine anoj t:he: Uni ve1-s. i bJ C• f 

Phi l i pp i nit::s ,. Li ve:1- Study Grc•up .· t,1 i th the: coope:r _.-,ti c•n C• f 

the Phi l i pp i ne: t-1.;:.t ion.al Ped Cross... _.-,,-.d the s-uppc·1-t c• f i::he 

the Phi 1 i pp i t-.e 

Coun•= i 1 fc•r He.al th Re:sear•=h .and Oeve 1 opmer1t.. ..-.nd the lJor 1 d 

be the fir::.t 

Philippines. 

4.1.Nee:ds for HBsAg testing in the Philippi~es 

µepatitis 8 diagnostics. I is not compulsory to screen 

The Phi 1 ippir1e Nation-::.1 Red Cross. < PHRC ) h.::.s facilities 

for testing at the N.::.tional -:, ·-· 

the 34 Chapter Blood 

St~tjon~ collect and stor€ blood but no test is At 
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p.::r annum. Recently the e:xpiE:r i r1iiE:nta l 

F~.:.:::.ea1·ch Institute: fc•r T i·c·p i cal 

Pre:::.s::nt l •~ tho:: 

p ....-·· 1 (100 pe.::· 10(1 

tE::::. ts ( Source : Dr. C. 0. S-~"diason _. Di re:cto1·.. PNRC N.oit i on.:41 

Bl•:·od Program J. 

i:=. cc·l lected in ho:::.p it.::. 1 

data exists, and the: gu.::ssed number is 200,000 as a total 

for tho:: tt..J•:S :se•=t.:•r:=.. B 1 ood i :=. not :sc:r-::ene:d for H8sA9 i ,-, 

the: comm.::rc i al b 1 ood banks. Some of the: ho::.p i t.c. l blood 

banks ( Makati Medical Center, Polymedic General Hospital, 

Philippine Heart Center, National Kidne~ Institut2 ) test 

&11 the blood taken in the ho£pital 

commercial blood banks. They use commercial RPHA te:::ts ~ 

P/2900 per 10•) te::.ts ) or EIA kits ( P/550•) per li..iO test:=. 

) for HBsAg :screening. 

facilities for testing 

Sc•me hosp i ta 1 s vi::. i ted ha· .. ·e no 

( Rizal Medical Ce:nte:r .. 

Jesus Hospital ), and I was informed that it is not rare 

in the Philippines C se€: The Supply ~f Source Mat€rials 

DP. 'PH I/::. 7/(11 '? J. 
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this 

At thiE: ca 1cu1 at ion o t thiE: actu,:~ 1 need::. the fo 1101..1 i ngs we1·0:. 

as:sumiE:d : ( i ) the Oepa1·tn;ent o t Hea 1th ( OOH ) makes the 

and rec•:•mends the rete::stin9 in the hospitals.. ( ii )50 ._. 
"'· 

C• f tho:: 9ovo::rnment hc•::.p it.EA 1 ::. have tac i 1 it i e:: fc.1· ::.criE:en i n9 _. 

( iii ) 75 :-: of ;::o:rivate hos.pi tal:: are pe:.:·forn·1in9 HB:sA9 

tests. They were assumed on tho:: bases that ( 1 ) thie: UOH 

prie:siE:nt: l •:;.l cons i ,jer i n9 th i s s tie:ps 0:: S•:.•-'1·ce : 

Or. T. M.:.1· .:.mb.:~ ) .. -cW1•j ( i i and i i i ) the: J:;:PHA tlf" :. t neeos 

no spo::cial expo::nsive: instrument, only laboratory :spacie: and 

Immediatie: needs i 1989 ) 

I • DOH/PNRC Re:qr...1 i reroe:nt::. 

1 • PNRC dono1· bl •:.od w-, it::. 100 .. 000 

2. Retesting of blood in OOH hospitals 

50~ of 100,000 50,000 

~. Screenin9 of high ris~ 9roups 

25 . (1(1(1 



- 21 -

4. Patients in DOH hospitals/clinics 

See:: Annex III 

I I • Pr iv .<1te: Secto1· Requ i re:me:nts-

1 • t·k·n-PNRC donc·i:· b 1 oc•d uni t.:=. 

2. Re:tes ti r19 C• t b 1 C•Od 

75:-~ 0 t 20(1 -· (1(t(1 

3. S·=re:er·1ir·19 of high risk g:n:o•Ji-'S 

75:-; 0 f 15(1 _. 000 

4. Patients and relatives in private: 

hospitals/clinics - see Anney III 

private medical care - see Annex III 

Liver Group, Uni voE:r s i b:J 

Philippines,Manila 

I,., 1~0 tests. 

25_. (1')(1 

5_. 00(1 

205_. 000 

2(10_.00(1 

112_. (1(10 

72_.000 

75. (1(1(1 

of the: 

for 

determinations, because: 40 tests are: requested for control 

i S- 1 .. 4.;(1, (1(1(1 t.::s.t.: 
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Sample: HBsAg + Sample: HBsAg -

Seep blood red 
cells covered 
with anti-HBsAg 

Reaction 

0 0 
oa 

0 
a a 

------------------- ---------- --------

Obser•1ation of agglutinatior1 in the well 

Fig. 2. Reverse passive hemagglutinat.on a~say 
The reaction between antibodies att~ched 

to the surface of red eel ls aPd tr.e 
antigen leads to hemagglutinat:on. 
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a • I so 1 at i C•t-1 o f HB:sAg from pc•:s it i ve p 1 a::.r;,,:,. Proe:p~rativoe: 

u 1 tr ,:,coe:ntr i fugi~ i :s. thoe: ba:s i c oe:qu i pmoe:nt, 

6~:) _. (1(1(1. Abcrut 50;~ of tf-1e po:s i ti ve p I ,:,;:.ma contain H8::.Ag in 

sufficioe:nt qu.~nti t•::.1 fo1- ::.eparati.::.n. The yield is about 13 

Pre::.ent i •,,i the 

pos i ti ·._.·e pl as ma i s. free.. but in 4=he f•..Jture the co::. t:=. or 

blood banks :should probably be covered, and it is roughly 

P/E.00 per 1 i te:r. 

An 

animal house for rabbits and a top desk centrifug~ are the 

r;,.:. in re:qu i reme:r1t:s, and the: i nve:s tmer1t would be ,:,bo•..Jt $ 

50,000. 3 r;19 of p1..Jr i f i e:d HBsA9 are: needed for the 

c.Preparation of immobilized HBsAg i r.-.rfrw-..::..;, t fin it'.} 

c •romatography. Flu~e hood,pH me:ter,chromatographic coluh~S 

and pumps are the basic equipment th~t may be purch~sed 

f r:rr j• E.l)(H). 10 rf19 ·:rf pu1· i ti 15:,j HE::Hf-;) c ,,,-, l·€ i M11•:•b i l l =.:..:! r:;rn 
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HBsAg positive plasma 

Purification of HBsAg 
< a > 

·.::··:·: lmmobi l ization ·- . : ._ .. 

Immunization with 
HBsAg < b > 

::·.:·:":· of HBsAg < c > 

--· ·- .. 
-~::.: ~: :: 
.=. =~-: ~: 
:.· .. · .. . . . ...... 

::~--::: 

Bleeding r-----

Stabilizat.i.on 
of red cells 

c e > 

I 

Bleeding 

Purification of anti
bodies to HBsAg < d > 

I 

Covering the red 
cells with anti

t-odies C e > 

Optimaliz3tion 
Distribution 
Quality control 

( f. g, h ) 

Fig. 3. Diagram of the procedure for 
production of HBsAg RPHA regent 
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one ml of gsl, and it ma~ be expected to fl:l of 

immunoadsorbent in a purification cycle. 

d.Purification of antibodies to HBsAg by 

are the additional equipment and they can be purchased for 

It is. poss.ible to get 1 •"') .. 
preparation from 100 ml of immune sera. 

e.Preparation of antibody-coated sheep eryhrocytes. Animal 

house for sheep and incubator with shaker are needed at an 

approximate cost of $ p1.n·i fied 

anti-HBsAg antibody is necessar~ to coat 20 ml 

stabilized sheep red blood cells. 

f.Preparation of RPHA buffer and control 

box, prEssure holder filter with reservoir, a:~ pump and 

pipetters are needed at a price of $ 6000. 1 ~3(f, (f(f(f 

tests 20 1 of RPHA buffPr and 6(1(1 r,., 1 

::.1 ,,_.,_~ ! d be prep.'4red. 

9.0ptimalization of the 

cell~. 
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It can be ca 1cu1 ated that for the prodi_~ct i c•n C• f 100, 000 

t:.::::. ts. 18 I i tre:s. of HE:::.A9 pos. it~ ve pl .01::.m.o~ .c~r.:: noE:eded .01:: 

sourco:: material, 12 rabbits should be 

sheo::p kept .a:: -=~ bl •::-od donor. 1500 vi a 1 s. of di f fo::n::nt sizes. 

-~nd ene1·91::i -~re not exception.:~ 1 • Three: techn i ·= i -=~r.s. .a~-.d one: 

per te:::. t. 

The investment requirements are substatial 

the items mentioned in paragraphs 

instruments are also needed: 

balances, photometer, freezers, refri9erators, 

sterilizers, etc. The total sum for equipment and animal 

houses is ruoghly $ 200,000 and additionally a 

area of 100 square metres is needed. 

4.3.Institutional possibilities at the production ~nd 
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ins.ti tut ion .. 

In=:. ti tute to develop di -=~9no::::. ti cs 

te::::.t. In the field of antibody based diagnostics the 

wholesale price is usually ten times higher, 

"'-"rk et i n9. 

year can be expected. It means, that the value of the 

market for the domestic HBsAg RPHA kit is between P/4 and 

5 millions. The consumption would probably grow by 10% 

yearly because of the high need. 

A private firm should pay a fair price for the transfer of 

technology. The partici~ants of the project ( 

Institute for Tropical Medicine and the University of the 

Philipcines' Liver Study Group ) may ~ell the know how for 

a certain sum or/and for royalty payments. 
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firm_. 

like MEDTEST_. because of levied on 

impo1·t tariff::. on equipment .;ind .-.•.• o.-·. 

to i t"t 

bic•technc•lo9y p1·oduct:=: .• The btu·den of 

re:duced br,,_: seviE:ral ( i ) 

tie;:chnc• 1091:::1 step by s te:p - ti r$. t $-teps t .Cd"rd d_. 

e:tc _. and the: se:m i -pr•::ocesse:d product::. prie;:pared i.n the 

Re::.earcr1 Institute [ ::. tep:=:. a_. b _. etc J thE: 

manufacturer_. ( ii 

ho1..1::.e::. and equiprirent in the: F.:eseach In::.ti tutein the fir:::.t 

ph-~se:.. anrj ti nancie:: the i n·._1e::. tr.-.er1ts trc1m the: i ncomo::. 
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T ·-.-· F· I t--i c; REA•3Et°"T=.=; 

( i ) it- m~:'J be pro ti t~:b I-::.· ( i i ) it c~.n i--::du·=-=: th-:: t•ui-doe:n of 

i ri1po?·t .• ( i i i ) it hoe: I ps to deve I C•p sk i 11 ::.:. and expe1·t i SoE. in 

the fie 1 d of di a9no:s. tic::.:. ~nd bi otechno l og•J • 

in tho:: 

Philippi no::::. 

blood grouping reagents. 

'..-'.::.~1- '·..'·=· l 1-'fl1€: FOE: 

t·~r:: t" ki;i :f. 

1 ·::.:=:2 ~: ·;.322 s 1 7, :::;;.5 

198:3 * 7720 517 _. 55E. 

1984 * 7487 479,530 

1985 * 9074 880 .. 611 

1 ·::.8..:. :t: 8093 363 ... _t.;. ·:-

19:::7 :t:l 10746 418.7(1(1 

l~ Source:Centr~l Bani 
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it is difficult to ev.ahmt.:: th€ custc•ra:: d.at~ •. · b€.•=a•...ise: tho:. 

volume p1·c·bably incluJes the l ... .::ight of the l·•hole kit. n-. .:: 

LISA .. Netherland::. 

Aust1·al i~ •• A lot of brands a1·-E: competit·19 

(Bi ote:s t _. Bi omed i cs, Or9anon .· etc) • 

Tt·ie pre:::.ent t"1eed C.at""1 be E:S ti rtiate:d Ot"1 the: ba:=;. i :S 0 f b 1 Cn::Od 

donat 1 ons, because: 9ene:r a 1. l y ti ve typ i r19 i :s made at one 

tr ans fusion as an aver age. The e:s ti mated numt•e:r of b I ood 

donations i :s 300 .. 000 per annur.-. ( Se:e: i·eport 11 The: S1.1pp l •:J of 

S•::.urce: Material :s fo1· the: Pr•::.du•=t ion of Human Se:rur.-, A 1 t•• ... Ui1 i r: 

and Gamr.-1.c. G l obu l in in the Phi I i pp i ne::s 11 OP /PH I /87 /01 "? ) , an.j 

it to.101-' l d rie:qu ire: 1 , 500 .• 00~ typ i rigs in a yie:a1·. Thi::. ~,r11•:1•...int 

i :s e;.~pe•=te:.j to:. 9ro•.-.• b1~ 3-6 pe:1· ce:t·st::. pe:r .ann•9'ri1. Tt·1e: 

re:.::ige:nt :·eq1...' i re:me:nt::. of thoE: di f fe:re:nt te:::. t :S•:J:S te:r11::. .c.1·e: 

different, but 9e:ne:rally 100 te::st:s ne:ed 6 ml of :se:ra. It 

mear1s that 90 l i tre:s -C'fre: needed from the: ABO and Rh t•:Jp i n9 

:se:r.a. Calculating t.Jith prices of $1.:2/ml fo1- ar1ti-A, $1/r.-.l 

for .:mt i -E: .. :f 1 • 1/r.-.1 for anti -AB arid $1 • 6/m 1 fo1· i ricor.-.p 1-=. te: 

anti -D the: sum is $441 .• 000. It i :s not f ::ir fn:•r11 the c1...1::. torn.: 

dat.c. reported, and it means, that if the reagents arc 

1::. ::i...if f ic i e:nt 

cov-=:1- the no::e:d. 
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5. 2. P1-c1duct i C•n of b 1 ood ti:;c1p i ng rE:.0•9E:nt::. by ti- .O•d it i C•n.o, 1 

mot::thod::. 

i ,-, :SUCCE:::.::. i VE: 

:stages. 

The fir::.t ::.tep may be: the inst.al I.e·,tion the faci 1 i ties for 

::-te:1-i le fi 1 tn•tion_. distribution, 

cor.tro 1 • The co:s t of ba::. i c equ i pme:nt 

5-10 l/wee:k 
fi 1 ter l·-'i ti-, 

reservoir, air pump_. pipe:tte:r:s_. 

ai..Jtoc 1 ave J i :s about :S 25. 000. The pack ag i n9 mate:1-a 1 C-:"4n 

be produced locally. It i:s possible to purchase: in bulk 

ABO typ i n9 :ser a fo1· $ 0, 2-6, 5/m 1 i ,-, tt-1.:: .,,or 1 d m.o,rk et. The: 

di::. tr i but ion_. pack a9 i r19 and q•-'·=• 1 i ty cont:ro 1 r.-1a•:1 t•e: h :;,-.,j l i::d 

b1:::1 three: technician::.. It i:: recome:nde:d to hire a .,,e:ll 

tr .c. i niE:d h-:.emato 1 c19 i :st part ti me to :supe:rv i :se thoE: qua l i t•J 

contro 1 • It is e:s ti mated that the: prodiJct ion at ttu s :s t-:.g.:: 

"1.:''::J be: pro ti tab 1 e: i t more than 100 l o t b 1 ood typ ir-19 ::.e:1- .:. 

are: marke:te:d per annum, but a detailed 

:should be carried out. 

Th~ next stag.:: i:: the local production of 
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.ant: i bod i E:S i ti ce: 11 cul ti..u-e::: .• 

ant: i bcnjy ti t:re: C• f 1..-':::2 C•r hi ghe:r. One: po:=.$ i bi 1 it:':! i:s th.:: 

anti body. This w.a:s tr i e:d at the Phi 1 i pp i ne: N.:.t i on..:.1 Re:d 

C1·0::-:=- ( Or. C. 0. S.amsor-1 ) "-' i th ri10:•de:r .ate succe:s::.. The: b 1 ood 

done.rs .are p1·edorninantly !'it.ales ir-1 the: Phi 1 ippines, loJh i 1 e: 

the: i:u::o;:.::.ibi l i ty of .;, good .o.ntibod1:1 titre: is hi9he1· .am•::ong 

fe:m.:. le::: fc• 11 Ol·.t i ng de 1 i ve:r i e:s. Ad.:! it i one. I dr .a• .. .1back s of th i:: 

An .al te:rn..:.t i ve: poss i bi l i tu i :s tho:: 

::.cre:en i r·19 of bl •::ood obt.::i i ne:d frc•rir •...1nde:rt.ak e:1·s. 

i ::. tt-1€. 

iroffiunization of paid donors with .antigens. Stoe:r i 1 e z.nd 

piroge:n fre:oe: blood group subst.r.nces are .c..vailable for $ 

10-15 / vial. The fee for p.c..ic.i donors in the Philippin.:::: 

is -''bout P /?fl, but .a prerir i um should be "'4dde:d fo1· tl'"rE: 

iffiffilu1ization. Blood bags are not needed, the blood can be: 

draw1 directly to a sterile: container. The standard blood 

t•.c.nk eqr...1 i pr11ent [ r£fri9erate:d centrifuge:, 

is suffici.:.nt for the pro~~ct1on of 
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iti tho:: Phi 1 ippine::._. DP.-··'PHI.-··'87.-·'f119 ) • In c.::::.e 

b I c .. : .. j bank is cc.nt1-&CtE:d ,:, medium qu,:.1 i ty centr i fuge h..:.::. 

tc
1 

be: purchased fc.r abc•ut $ 600€1. T e:chno I c .. ;:11:o1 «nd k nc.1.,1 ho1 .. _1 

IJM!DO_. or it can bo:: do::-. .. ·ie:lc•pe:.j b1::1 Phil ippino:: .:::=~pert:: .• 

. o,nd r1:.:'1·k et i n9 can be 

specialized firm, like MEOTECH, while hospital blood banks 

tho:: 

b!ood collection. I :f the 

starts with imported typing so::ra_.they may be replaced steo 

::tep pr1:.d•...1•=ed m.o:ter i -<• l ;;; .. The: 

production can be e:stir.-..::.ted to be .urc••...ind P/4 pe:r rill. An 

a 1 te:rnat i ve: sol 1...1t ion is thoE: e:s tab 1 i shr11ent of a 

r.mde:r tho:: DOH ;.,::;. n•:.n-pro fit 

tho:: p1...1bl i c he.al th 

1 e~=:.: Cro::.::. 

organisation to provide 

se:cto1·. Philippine 

po::.::.ibi 1 it i e:.: .• 

bo::cause: only voluntary donors are used there. 
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reprcujr_1c i bl •.,J in 

Some blood banks apply ffionoclonals in tho::: 

cond i ti ·=·ns. ..-~nd e:xpe:rt i se: m.o:y be d-::ve: loped .o:t th.;:; 

-~ 

microbial and mammalian ~ells which necessitate diffe:re:nt 

approaches. In the: case: of eel ls. i =· 

and tolerance: to toxic metabolite accumulation. Growth of 

i ::. 

of environmental cor-,.j it ion;: .• 

mammalian cell culture consist of an osmotically balanced 

complex mixture of vitamins, minerals, amino a~ids. It is 

usually supplemented ~ith fetal calf serum. The 

lS c i n:r...: l .::ti no:;i 

nature of mammalian cells makes them :: er-.s. it i · .. ·.;:, to 
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arr·j the:1·e: fore: :Separ ate:d f1·or:-: the: medium. 

The cl .s-:s;E. i ·=.s-: l ::.yste:m is the: suspe:ns ion c•.1 I ture: us i n9 

rotated bottles or stirred tank. The National 
I ns t i tut.e:::. 

of Biotechnology & Applied ~icrobiology have the: basic 

1 i t": E: t.:. 

cell line. It i :S art th~t need:=. 

i nt1.1 it i •:in ten:._. but I arn confident the F'h i 1 i pp i ne 

scientists and technologists 
::.o} •._,'.,:: 

problems.Suspension cultures can be propagated 

in fed batch and in che:Mos~at systems. The: fe:rmentors they 

have: can only be used batch-wise:, but it i ::;. poss i b 1 e: tc. 

alter them to fed batch system < Fig.4 ). 

antibody production is a good start i ,..., thi:= field of 
bi ote:chnc• 1091:1, the: 

i := 

1.1:: . .;;.j 

F i •;i. 5 • • ~., , 



Equipment 
preparation 

Washing 
Drying 
Assembling 
Sterilizing 

1 

Controls 
Regulation 

Direct 
application 
<antibodies 
for blood 
typing> 
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I 

Hed1um 
preparation 

Formulation 
P1i ><i ng 
Sterilization 
Testing 

l 

CULTURED 
CELLS 

' 

Removal of 
spent: growth 
medium 

"""-------.! 

Purification 
Concentration 
(antibodies 
for ELISA, 
etc> 

Fig. 4 Outline of the steps in~oJ~ed 
in generating monoclonal ant1bod:es 

from hybr1domas 

Cell 
preparation 

Master eel 1 
seed 

Working eel 1 
seed 
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Fig. 5. Cell growth and monoclonal ant1body p1·06.1ct10ri 
in batch, fed-batch and chemostat cultur~s 
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antibody titre of 1/32 is sufficient for the test, and it 

i :::. pos:::. it• le to reach ti ti-es up to:• 1 /256 l•' i th tr a.j it i on.o-4 l 

:::•:1s ter.-:s too .. 
di l •_:teo::J 

accc.1-d i ni;i l •:.1- It is po:•::.:: i bl e to:. co:•ve1- the need O:• f th-:: 

CO:•Untr•,,1 b1:.1 30 i-u·-,;:. in a 10 1 i tre:=. fermentor. 

200,000 would probably cover the costs of addition&! 

the Philippines ) .• me.jia_. 

development of modern bi otect-.r-1•::. l 09•:1: the 

acquired and the equipment can be used for the production 

of other monoclonals too. They are more and m0re importanc 

the fiels of plant diseases, toxins, 

OnE: ur1i t for rilas.s. 

production of monoclonal antibodies may :serve :several 

hybridoma producing laboratories in the country. ~n other 

positive devel~pment might 

0 t the 

Philippine scientists and t~chnologis~s. 
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in the 

in th.:: 

:=:.upp 1 y side the1·e: is a ::.h•::irt<,ge. Thi:: 

price of fetal calf serum was be~wee:n P/10,000 and 20,000 

per 1 i te:1· in the Phi 1 ippine:s in 1988 .. 

needs hundre:ds of litres. DoMestic production shoula be 

con::. i dered tr:. e:ns.• .. u-e: th.:: s.upp l •,!. at <' ri1r:•do::r .:;,to:: p1· i co::. It i ::. 

p•::r::.::. i b 1 e to co 11 e:ct t1tu-idreds. of l i k E: 

nr::wborn calf serum in a dairy ( 

without harmful effects on cows and calfs ( see:The Supply 

~~ Animal By-products for the Production of 8ioactive: 

Subs.t:.::~r···=es in tho:: Phi 1 ippine:s, OP/PHI/87/01 '? J. Th~ co::.t 

furniture and technology r C• '-'•;rt-, l •:: $ 

100.000 and one technici.an can manage the operation. It is 

possible to get serum for P/1200 per liter ( 

blood, labour, operational costs included ), if more: then 

300 litres are: collected per annum. 

screened for c~ll grown :support properties and tho:: 

fi l tr.;:.tion, distribution and quality control 

performed at the National Institutes of 8iot~chnolog~ ~ 

Applii::d Microbiology. 
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It mi9ht be possible to produce 

bi otechnc• 109ica1 pro_ject. It i ::. for tho:: 

In::. ti tute::. Appl ie•j 

Microbiology to sell it in bulk form to firms specialized 

in di~·gno::tics. 
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PBILIPPIBS 
DP/Pfll/87/019 

List of Persons Bet 

- Secretary of Health 
- Undersecretary of Health 
- Director PCBRD, Assistant Secretary of Health 
- Professor U.P. College of Pharmacy 
- University of the Philippines, College of 

Pharmacy 
- Chief, Microbiology and Genetics Division, 

Industrial Tech. Dev. Institute (ITDI) 
- Professor of Chemistry, U.P. Los Baiios, 

Director of Biotech 
- Prof. and Coordinator Medicinal Plants 

Project U.P. Los Baiios 
- President and General Manager Interphil 

Laboratories 
- Vice-Pre~ident Polymedic General Hospital 
- President, Philippine Society of All ergo logy 

& Imnmology 
- President Philippine Diabetes Association 
- Department Bead, Makati Medical Center 
- Manufacturing Manager - Interphil Laboratories 
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- US Raval Medical Research Units RZ 
- Undersecretary, DOB 
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- Director, Research Center for Natural Science, 
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20. Dr. Beatrice Guevara - Research Center for Natural Science, UST 
21. Dr. Manuel Ravarro - Professor, Research Center for Natural 

Science, UST 
22. Ms. Criselda G. Abesamis - Pathologist, Blood Coordinating Co\Ulcil 
23. Ms. Carmen T. Rarciso - Hematologist, Chief Blood Bank, Heart Center 
24. Mr. Celso o. Samson - Director, Philippine Red Cross 
25. Dr. Ditas B. Javier - Department Bead, Rizal Medical Center 
26. Dr. Rorma Ona - Hematologist, Polymedic General Hospital 
27. Ms. Allelia Garcia - Hematologist, Polymedic General Hospital 
28. Ms. Floricita C. Fernandez - R&D Superintendent, Magnolia Div.- Philippine 

Dairy Products 
29. Mr. Mario G. Cesorio - Manufacturing Superintendent Magnolia 

Division Philippine Dairy 
30. Ms. Elma G. Llaguno - Department of Chemiatry, UP 
31. Ma. Luisa S. Saniel - Culture Collection & Institute of Biology BSRI 
32. Ma. Evangeline C. Santiago - Analytical Services Laboratory BSRI 
33. Mr. Jorge A.~. Ochoa - Culture Collection - Microbiology Unit BSRI 
34. Ma. Maria Auxillia Tan - Culture Collection - Microbiology Unit RSRI 
35. Ma. Virginia S. Carino - Institute of Biology, UP Diliman, QC 
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53. Dr. Eulalia Venzon 
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55. Dr. Ruben Aspiras 
56. Dr. As1D1cion Raymundo 
57. Dr. Marita Reyes 
58. Dr. Ballen Molina 
59. Dr. Ernesto del Rosario 
60. Dr. Belia Cortes-Maramba 

61. Dr. Man Rancho 

62. Dr. Rufino Lirag 
63. Dr. L. Banez-Gutierrez 
64. Mr. Jose D. Pascual Jr. 

65. Ms. Estelita B. Garcia 

66. Dr. Rogelio P. de Leon 

67. Dr. Benigno D. Peczon 

68. Dr. A. D. Bazarea 

69. Dr. Samuel Bernal 

70. Dr. Claro Santiago 
71. Ms. Alicia G. Salazar 
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- Institute of Biology, UP Diliaan, QC 
- BSRI, UP Dillman QC 
- Professor Inst. of Kedical Parasitology UP 

Kanila 
- Ass. Professor Ins. of Red. Parasitology UP 

Manila 
- Professor, Department of Kicrobiology UP 

Manila 
- Professor, Department f>f Kicrobic;logy UP 

Manila 
- Antibiotics, Bat. Inatitute of Biotechnology 
- Director, Institute of Tropical Kedicine 
- Bead, Institute of Tropical Kedicine 
- Director Industrial Technology Development 

Institute 
- Bead, Department Organic Chemistry ITDI 
- Bead, Departaent Inorganic Chemistry ITDI 
- Bead, Departaent Pharmaceutical Chemistry, 

ITDI 
- Bead, Chemical Process Development ITDI 

- Deputy Executive Director (PCASTRD) 
- Deputy Director, ITDI, (DOST) 
- Deputy Director, ITDI, (DOST) 
- Bead Biology & Toxicology Dept. RIST (DOST) 
- Professor UP College of Kedicine 
- Professor Microbial Physiology UPLB 
- Professor Bacteriology UP, Los Baiios 
- Professor UP. College of Kedicine 
- UP Los BaiioE. 
- Professor of Chemistry UP, Los Banos 
- Professor of Pharmacology UP. College of 

Medicine 
- Biologist Research Institute of Tropical 

Medicine 
- Director ITDI, (DOST) 
- Professor UP College of Pharmacy 
- Operating Vice President, United Laboratories 

Inc. 
- Assistant Vice President, United Laboratories 

Inc. 
- Director Analytical Chemistry Group. United 

Laboratories 
- Analytical Research and Development, United 

Laboratories, Inc. 
- Programme Director, Molecular Biology and 

Biotechnology Program U.P. Dillman 
- AH. Profeaaor, Division of Medicine Harvard 

Medical School 
- Rational Institute of Science and Technology 
- Head, Antibiotic Section, Bureau of Food and 

Drugs 
- Head R&D, San Miguel Corporation 



73. Dr. Carlito I. Barril 
74. Dr. Lydia C. CrisostOllO 

75. Dr. Augusto G. Santos
Ocaapo 
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- Professor, Institute of Cheaistry, UPLB 
- Chief, Laboratory SerTices Division Bureau of 

Plant Industry 
- Chairaan, Board of Cheaistry, Professional 

Regulatory Comaission 



lkdical 

Priority I 

1. Vacc~ .. "!s 

2. Drugs (Antibiotics) 

3. Diagnostic Agents 

Priority II 
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List of Priorities 

- drugs that have local rav/ for the ff. DOR 

interaediate aaterials priority diseases: 

- fermentation; chemical syn- 1. TB 

thesis; extraction and pu- 2. IJalaria 

rification fror. natural 3. SchistosOlliasis 

products 4. Leprosy 

5. Diarrhea 

6. ARI 

4. Rutritional Supplements/vitamins 

Priority II I 

5. Toxi~ology (human) 

Source: Department of Science and Technology 
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Amex III Needs for tllsAg testing 

25,000 HlisAg tests for patients in OOH hospitals (within next 2 yearsi 
Prcraises: 

1. Philippine population 

2. 60~ lo~er socio-economic levels (LSEL) 
and de?endent on government health care system 

). 12: of average HBsAg positivity of LSEL 
4. 101 of HBsAg (+) will be symptomatic 

5. so: of #4 will avail of government health care 
delivery system 

6. 107. of 15 will be tested for HBsAg, considering 
logistics, HBV consciousness of government health 
workers, etc. 

HBsAg tests for private patients in next 2 yeart 
Premises: 

1. Philippine population 
2. ·207. from middle and upper socio-economic level 

and under private health care 
J. j7. HBsAg positivity of H-USEL 
4. 104 of #3 will seek medical care because of 

of symptoms 

5. 80~ of no.4 will undergo tests 

6. Average of 2 family members/relatives of f5 will 
undergo te"sts 

HBsAg screening of pregnant women u·~er private medical 
care 

Premises: 

1. 1.5 million births/yr 

2. 104 of #1 from private sector 

3. 50~ consc~ousttcss, logistics, etc. 

= 55,000,000 
.. 44,000,000 

== 5,280,000 

- 528,000 - 250,000 

- 25,000 

- 55,000,000 

- 11,000,000 

"' 330,000 

-
--

• 

-

30,000 

24,000 
48,000 

150,000/year 

75,000/year 

Source: Ljver Study Group, Universjty of the PhjJippjnes 



H&Ag RPHA REAGEWT 
(RITM - UP-LSGJ 

0 u CA.c:.p..tc:.o n : Re.ve,u e. J'(W•.c.v e. hema.ggtuUM.tlo n .tu .t 
6011. the. de.te.c.t<.on o' H86Ag. 

P1t . .iltC.C:~e.: H&Ag RPHA Ruge.n.t (RITM-UP-LSG) .w a 
l u ba.4 e.d o n .the. p."Unc.c:pt e. o ' Jt. e.v elL6 e.. pa.u .C:v e. 
hemag9tuUna.tc:.on (RPHAI .C:n wh.<.ch 4.tAb.lt,.(.ze..d 4he.ep 
11.e.d ce..U..6 p1te.v.C:.Ou.6l!1 •e.rw.U..C:ze:d w.vth 11.abb.it morD
~pe.C.C:6.t.c. an.t.ibodv .to H&A9, 499.tu..t.c:na.te. .c.n the. 
pJ\.Ue.nce. 06 H&A9 .(.n the.. UJWlll. 

Ma..te.MAl6 PMv.c:de.d: 

u 

1 • One. v.c:a.t o 6 2 rnt. U 4he..tp Jt.e.d blood ce.U.6 
•e.ru.U.C:ze.d w.lth ·morio~pii-.l.6.c..c an.tiff&. 

2. T'"' vi..aJ...4 06 35 ml. RPHA bu,6M. 
3. One. v.c:a.t 06 1 ml. H&A.9 (+) con.tM.t u1wm (24.51. 

4. One. v.i.JJJ 06 1 rnt. H&Ag (-1 con.tll.ot 4Mum. 

·.v e.. Sell. e.e.n.l 

1 • M.C:c.it.o pla.te. I V .\#tape.) 1 O it 1 2 we.U..6 

t. M.c.CJLO d.c:tu.te.M ( O • O 2 5 rnt. .tu.t capac..lty I 
3. 011.oppUL (O.OtS ml.I 
4. M.llteA (Op.tionall 

S. Re.adbtg MillMJt. (Op.t.c.onal) 

P1te.pa:'ta.t-<.on 06 Wo11.k.t.119 RPHA Re.age.n.t: 

RPHA cd.t ( n, 2 rnt.) - de..can.t and unde.JL 4.\e..p.tA.c 
.te.chrJ~ue., add to ml. RPHA bu66M .to make. O.U 
-l U6 p e.ru .C:.O n. 

HB1A.9 RPHA REAGENT 

CIUTM • UP-LSGJ 

Th.i..6 HBl.Ag RPHA Re.agP.11.t wcu p11.oduce.d 4.6 a 
j o.c..n.t pltO J e.c.t o 6 .the.. Oe.palt..On e.n.t o 6 H e.aLtlt ' 4 
Ru e.a11.ch 1 M.t.ltu.te.. 60Jt. T11.op.C:ca.t Me.d.<:c..c..ne. and .the. 
Un.c:.vt!A4.c:.tv 06 the.. Phd..i.pp.(.nu ' L-<.ve.11. S.t.u.d.y GILD up, 
wlth the..coopeJt.a.t<:on 06 the.. Ph.d.ipp.lne Na.U.onal. 
Re.d CJto44, and the. 4uppo.ii.t o 6 the. Japan I n.tt11.na..tc.ona.t 
CoopeJt.a.t<:on Age.new, the.. Ph.ll<.pp.i.ne. Counc.lt 6011. He.al.th 
Ru tall.ch and Oe.ve.lopne.n.t, a.nd .the Woll.ld H ea.lth 
011.gan.lza.t.W n. 

I 

~ ,,. 
I 

I ... 
< 
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Tu.c Pll.occdwt.e.: 

&loch 3 

dlock t 

dtock J 

12 

11 

10 

9 

I 

7 

6 

s 
.. 
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2 

I I I -I I I T ... L~L ~-! _/ 
I 

............. .J r r r I 1-t--

t I i I t---•··-·-· ·-l 

-· 
' I I I 1-+·-lo- " .. 
I I ! I I I I I -~ .. ·-·-· .. 

I 

' I I I 1---....... .. 
I I ·+--t--r-·•- · 

L_WJ.11n~u 
A 8C1>EFGHIJ 

Fq. 1 

1. 0-<'.v.(:ite' a 10 " 1 t welt. pla..te. .C:n.to ' btoctu. 
t. Place. 1 c/Jt.op (0.025 mt. J 06 RPHA bu.66e..t ttJ each we.U. 
3. Pt:acc O.OtS mt. 06 .tlte. .tut 4ample. w.itlt a. d.lt.ute..t 

~·1 .the. 6-<A4.twelt.6 06 uch btC)ck (A1, 87, .•. 
JI; AS, as, ... JS; A9, 89, ••• J91, a.nd make. 
-l ~\.<..'\l t- 6old adu..Uo M "' p!Loduce. 4 dil.u..t<.o n 
tcve.l4, .C:.e.., 1:2, 1:4, 1:1, I 1:16. 

4. Ati~!t'4 .C:r1ctu.de. a. C + l a.rid a. (-J cori.titot .C:n e.a.ch pla.te.. 
S. Add J d.'t.op (.O'S mt.,J 06 .\e.coM.tc:.tu.te.d (.OJ RPHA 

celt.l ro well..) 3 I 4 06 b.t.ock 1, w~ 7 6 a 06 block 
2 and we..lt4 11 6 12 06 block 3. 

6. Shake .C:r1 a nt.c..Jee..t, O.\ ~P 10 .tc:mu u.4.C:ng the. 4.c:de. 06 vo t&,.\ p.1.lnt • 
7. · 1 ricu!Ja...Ce. 60.,, 1- 2 howw ~ Jtoom .tempe11.a...tW1.e. on a. 

6ia.t table.. Make. 4W'l.t .thA.t. .tlte..te. .w no v.c:b/lA.t.c'.ori 
a11d ariv o.the..t movemeAt 06 .tlte. pla..te. dWLing · 
.u1cuba...t.io n. 

I. Re.ad hema.gglu..tina..tion .ti.teA 4.6 i)oU0t~: 

OlLUTlON 

1 : 16 

f I ., 

4 

1 : 2 

SPECIMEN 

A 

B 

c 
0 

.. . i 
( ~.\ .. I • • r~ ..... ~.1 

I· ··~.~~": • \ •r' • .... ./' . ....... ' . 
, ~ ' •'J'• I \ ''f1.'." • 

'.<: 'FJ,' • • '1.'.~·~-,;; .... ,· ... ~· . " .. . ,.. ~· ..... . 
. • ,~, ', ' t ·~;. ?. ~ ·~· ,;, .... · .•. ·< i - • -: ... • .. ~· 

4 

5 

2 

I 

' l 1 ' . ,· ' \I _ • .., 

A 8 c 0 

F.(.g. 2 

I 
,,... 
....., 

I 

RESULT TlTER. -
+ z3 " 1 : ' 
+ 2 4 • 16 

+ z!. s " t 12 

Tabtt r 



9. SeJU&m 11pe.c..(me.r14 4how.ing ag9l.u.tUuLtlori a.t we.U.4 3 
o.nd/011. 4 Mt co"4.c:deAe.d 4CJt.e.tMrag po11,l.t.i.ve w.c..tJt 
.th.U RPffA .te.chn.ic (TClbtt IJ • 

Io. l..C .u o.dv..Uo.bte. .to cori'.uun .dte. 11.uu.U.6 o 6 4 Vta 
"''h.c:ch Me. po4:(.Uve. .cJt .the. 4Clf.ee.f'l.cJtg .tu.t by u.6.c,.n9 
-<.•th.c.b.U.C:Ori .tu.ta oJt. o.theA .te.chn.<.quu 1iuch 44 
Jt.aclio.imnuno4440.IJ OJt. e.n zyme. .c'.nmuno 44 4 o. y. 

PJt.e.Cau..t..c.ort.4: 

1. The. RPHA cell II.tock (Ul a.rid WOJt.#urag 4u.6ptrt.4.C:On . 
(O.llJ 1ihou.td be. 4.COlle.d Cl.t 2 - a0 c. Oo not 611.e.e.ze.. 

'l. Avoid. cot\.tam.C:na.tc:on 06 .the. wo11.tung 1iotu.tc:on. 

3. At.wa.1/4 u.6e. .the. RPHA bu66eJL dlt.oppVt l. 025 ml. l 
onty 6011. .the. RPHA bu66eA. 

4. Al.JAJa.y1i tUt tile. RPHA ce.U dJr.oppVt (. O'lS mt. l 
only 6011. .the. RPHA ce.U. 1teage.n.t.' 

s. ato.t dlc.v on tluue. p«peJL all. cle.an m.c.CJt.od.U.u.tVl.6 
be.6oJt.e. tL6 e.. " · ' · · · 

6. Cle.an the. 111.(,.CJt.O.tlte.Jt pta.tu 44 6oUOW6: 
a.l Wa4h pla.tu ill IWnniltg ~e.A and 4oa.k .in a 

1iolu.t.c:on 06 Uqu.A..d de..te.Jt9e.n.t and wa.tVt ovVtn.c,.gh.t 

b I Nu..t day, lt.c'.n6 e. pt.a.tu by cLip~rag .ln.to a b44 ht 
6u.U. 06 14n.teA and 1iha.he. away the. Vta.ppe.d wa.teA 
1 h o.nd Jt.e.pe.a.t p1t.oce.duAe. u.6.c'..lt9 d.u.t.c.Ue.d H 'lo 
.th.cA .t.une. (5.1tJ. No.te.: Mahe 4Wl.e. tlta.t ce.U 
bu.t.to"4 Me. 11.emove.d. · 

cl P~ .cJt dlt.y.Vi9 1ihel6 60.Ce. down. 

7 •. cte.o.n the. m-U!Jt.ocUlu.teA.6 44 6oU.OW4: 

al A6te.Jt each u.u., pl.Ace. m.tclLod..du.teA.6 .C:n a gl.a.u 
COn.to..Ule.A w.c..th 0. Uttte. amount 06 wa.tVt, La.be.l. 
the. gl.444 "01RTY''. 

b I Wo.4h 111.(,.CJt.OcUtu.teJl.4 by Jt.O.ta.U.rag u.ndeJL JWrtMrag 
LU:l.teJL 6oJt. 1 O .timu , charag.C:.rag .the. !4n.te1t .C:r11i .id e. 
.the. gta.u e.ach Unie.. 

'Shake. 9 e.ntl.y .the. RPHA cell. II.tag e.n.t o t601t.e. u.6 e.. 

• 

c) Re.pe.a.t ( b I u.6.c'..ltg cU..6.t.lUe.d wa..te11. ( llt. I . 
d) Pl.a.ct m.c:.cAoc:Ldu.tf.IW· .ln a gla.44 co nta.<.neA 

w.lth a u..ttte. amount 06 cU6.ta.i.e.d wa.ttt'I., 
Label .the. con.ta.<'.nelt "CLEAN". 

Note.1 Flame. m.lC11.oddu.tVU1 once. a. we..e.h. 

B. AU. 11.e.a9e.n.t.6 and 4ell.Um 4amptu 4houl.d be 
hancU.e.d 44 pote.n.ti.a.Uy .ln6tc..tlou.6. 

S.to1t.age.i 'l - 1oc. Oo not 611.te.ze.. 

She.t.6 U.6 e.1 
1 , S.:tocfl Rug tri.t6 r 1 ye.a11. 61t.om p\Oduc-Uo 11 

da.te.. Re.6ell. to v.i.td tabe.t. 6011. 
e.xp.cAa.t<.o" da.te.. 

'l • WOJr.fi.i.rag R e.ag e.n.t.6 1 4 mo n.th-4 a 6 tM 
11.e.co n4 .t<,.tu..tlo n • 

Max..c'.nwn 444a!f4 w.lth 2 mt., v.i.Al. 06 .6..Coch RPHA Ce.U 

Re.age.n..t: 400 " 2-poi.nt .6CJtte.J1..lng .tf.4.t.~ 

npll./99&1 

• 

1:-
00 




