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In the fisld of antibody baze diagnoztics there are & lot
of t=xlented peoole in the Fhilippires.and they hawes
promizing  accomplishmerts. The situation is ripe for
industrial dewvelopment.

It i= agwizable to giwve ericority to twe projects:  the
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tezt and the blood tuping sera. These producks
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are imoortant for the health secktor of ths country and &
sizable market emistz for them. The production techro ooy
of Hepatitiz B tezt iz 5 sophisticated one, but it iz cwver

the RiD ztage and the product iz readu to be irntroduced to

the market. The marmfacture of blood typing reagentz  can

be ztarted inm a gear time using inported bulk zers sz rau
materiznl, thanm this SEY S sy bz substituted b
domezticaliy produced imnares =23 & oY faoren= lonnad

(0]

antibodiez. Thiz two projects would give & boozt to the

development of the Philippine biotechrology.

E tezting i

w

The calculated immediate need for Hepatiti

!l

1,440,068 per arwwm, and the expected turrower of +Hhe
domeztic oroduct iz 200,800 teztz., The cozt of production
wolild be srowed FA2Z pey tezt, and 5 renliztic praice mzg b
Fo1iS par tazt, A zimilar imported product coztz  F005 Ceiy

tezt, Bz for irwestmand, the total zun for €auigmnt v

"
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aieal houses is roughly £ 200,000 and additicnallu =
laboratory arex of 186 Fquare metres iz nesded.
A private firem should Fag & price for the +transfer of

techrnolooy. The participants of +the proje
Institute for Tropical Medicine and the

Fhilippires” Liwver Study Group »may =ell the

& certain sum orsand for rogslty pauments,
costs might be too high for z zmall =T T
burden of  investment o be reduced
arrangements! © 1) step by step tranzfer o

11 2 leazing of laborator space. animal house,

1t meanz, that 99 litrez are rzeded fror
tupirng zera. 6 domestic producer  mag
turroewey of 180 litres ey aram. I iz
proceed in succezzive steps! ¢ i ) The fire

The

S

University

kriow hoae  foor

1rvestment

tic firm, This
by Seweral

b 4 tEChr'l':vl':!gg, v

eJuicmsnt.

210

the installation the facilitiez for sterile filtration,
diztributiorn zid quality control. It iz poszible  to
purchaze ABD tuping sers im bulk for £ @.2-8.5/m1  in  the
wosld market. and the cozt of oroducticor  would be abeeut

FAl oer tezt. The cozt of bazic QUL Ottt
23,0080, 0 ii 2The mestk Etage iz the locnl
reaoortas . and tuo diztinct poss =5
O Fatey DTorc witR good et By titresz and

s

rouchly  #

crodustion of

128 Collasttioe,
Sroeductioe o




e los]l antibodies in cell culturez. Ik the firzt cazs

1t iz possible to produce & test at & cost of FoeoS, at oz
investment of § 3G.088. The cost of croducticn of G
motwoClonal setibodies wotld be half of that, buet a3 grast
for R2D iz regquired at the valus of § S8E.08080 oz rroaect
for fetal calf serum production is included >. This
project would give & big boost to  the developrent  of

modern biotechnology.

Thee oroducer of Hepatitiz B test  andsor blood tuming

reagents may be public or private. e laboratory under the
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= 24¥% of the market, and it iz too =mali  for o

T
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n

144
producer to be viable economically. Thiz laboratory  will

wnll private firem

1

rieed a continuous financial zupport. &
zhould be supported too ot the ztart Cechnoloon trans fer
&t cub-rate price, reoustionz i import  tariffz  orcand

t1 » etc 3, but later it wmight gererate
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wvelop rew diagnoztics,
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For the zzake of future it iz recomended to cormcentrats the
F20 activitiez i the humarn heslth sector to the Slagreiziz
of zochiztozomiaziz and malaria amd is the acriculture o

the detection of plant dizences zrd towims.
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Bictechrnologu i= & techeol gy bazed ot biclogicsal
procossses, This b cad-based de=finition iz ludss
traditiconzl Frocesses such m=s termentation, brewing  andg

chesse marwfacture, as well a=s pFowerful  mew techmnigues

The applicatior of biotechnology is as old a=z th

()
'

m

history
of mankird: already over SBO0 gears ag> man keresw ko bo
Erepare besr, wire, bresd sed chessze. Howswer, it wuaz st

izcovered until the midile of the 19tk that th

vl

croducts

m

dezcribed above were the results of fermentation CYoCessss

irvolvire live organisms, namely microbes,

bazic =zcierce.

o
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Biztechrology iz bazed onm marny ficlds

Molecular bBioloogy holdz: & central pozition,  ard  the

dizcovery of the ztr vre of DHA in 1953 can be  zeer  as
the baziz for modern bictechrnology, that can be defirmed as
the applicat of bazic zscience and eginesring to
biclogical procezzesz, with the ain of creating products

arvd zervices,

beretic engineering may e defimed sz the morigociation  of

hereoitary material By wariouz  molecolay  -as il
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-
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technigues such as recombinant OHE e c=ll fuzion.  The
specific technigue o f O YESORED AT 1 cw slloeas
introduction of & foreign gerns.  which may be of humses
origin, imto the DHA of bkacteria. ysazt oY other
cells.Moroclonal antibodies were first Commesroialized 1
1988 and & recombinant DHa veterinary waccine wasz launched

in 1922, Fresently & great number of commercinllu valuable

proteins, such as  interferom, 1nsulin, hunon orouath
horaoree and tissue plasminoger activator produc-ed B this

mzthod, have miow beer approved For fwmnrs wse.

The =applicatior of the necw techrnolooy haz  =o far  been
develooed furthezt in medicine  armd wveterinary medicires.

The reszearch iz z2till highly active, witr the expectatiom

of new dizgrostic methoo:z . better zma cheapsy antibiobics,
WRCOTIEE  agairnzt wirs arnd  parssitic disenzes, g
theraoeutics for cardicovasoular Zizesnzez, cazer, =tc.

The corzumption of recombinant DHa products iz not high in

the Fhilippinez presently. According to  IMS  Philippins

b

Hozpital and Drug Store Fharmaceutical fuditz .3 million
unitz of recombinant bumar  insulin were purchazed for

F1,21z.a08 an 1927, leport dats  for interferon were

]

extracted from the izzuez of Buzim
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Satizticz Momitorx,

m

Jarmaary 1RPET=Ture: 1923, Lurimg that period  3.0%27 pallion
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b rart Interferon were ampeorted for I eTEL
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H: for diagroztics mo data is avallabie om consumption but

several products based on modern biotechnology

ir: the Fhilippines <blood tuping reagents.

HIV amtibodicss s,

The modern bictechrology

other areas tos, but this report

are  used

ELISH kit for

will focus on

provides new possibilities at

the fizld

of diaghnostics | --To give a general picture .the prospects

!

for development are listed below:

Ir medicine and veterinary medicirne:
~diagrostic products

“rew andsor cheaper antibicbics
—WaCCires

In agriculture and forestyr:
—diagroutic products for plant dizeazes
~devclopment of plartz  wich can wutil

nitroger

|
Q

evelopment of varieticz resiztznmt to
and sewvere orowth condition:z
Sieprovement of the materinl Frope.tiss

of plantz: and arimanis

iz=

atvd

atmospheryic

nze, pest:

utilioaryce,




—fesd productioer from wazte mak =3 S I

-1 mprovcemett of breedie [ f arimals

Im industry:
—enzyne technology
—bicsyrntheszis of substarces
—improved efficiency in reconazryy

—extraction of metals from ores

In wirormental care!
—dzztructice of wasztez znd Poizorous substancss
—utilization of wazte

Diagrnozticse were the first commerciszi products bazed on

modsrn  biotechnologu. In  the field of dilmorostics &
substantiznl part of the totanl market is taken b2 oroducts
bazed on anatibodies., The traditioems: ictechrciogy  for

antibody production iz the immunization of large  animal=s

h
o
~
O
n
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m
a

or humat beeirgs ared the antibodiez can be

from blood drowned. The Quality and pecificity of the

n

traditionasl polyclonal antibodiez are chamging from animal

to animal, from bleeding to blesding. Such  reagert: were
replaced in zome disnoncztic kitz By meevoclomal  aebioodics
at: the: adwert of mockere Cistechmoloog. In 1975 bt ohlcr  zamd

Milztein developed the Fusbridomsn techeigus wmgern o] lewse




for the first time the in vitre production of  amtibodies

.

f Choice ¢ Fig.l 3.

recognizing specific antigens

[
[a)

The

=xguisite specificity of moroclonal antibodies  combinsd

with the potentizl for producitng them reproducibly

1

unlimited guartities has  lead to their widesra ad

apolication in manyg areas.But the Pros and cons should be

conzidered on case by case basis for  monoclonad

[

poluclonal antibodies, because inm = ot of casze

I

traditironal ores work better.

arvd

the

the

Sitd

Techrnology ¢ See:!  dreex 170 5. Oifferent developmert

—production bazed on braditicmal biotechmo ooy
“E2Tart with kitz bazed on polyclonal antibodies
reclace then with monoclonalsz

—production bazed on modern bictechnology.

than




Immunised animal

Spleen cells
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In the Philippines I hawve met & lot of intelligent, well.

trained pecple. I hawve fourd laborstories with  wery

equipment and 1 have zeen som

m

promizirg  results., I+ is
Figh tims to exploit the humarn resources more effectivel

for the bersfit of the country., This
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further development. The laboratoriez where thisz reagents
and diagroztic kits were uzed gz tools but pok preoared or

.,

mmproved are mot imclocec i khiz lizt

Sarto Tomasz

Arzl D, Mawvarro, Fortuate Sewvilla, Beatrice 0. IRIFT=INES o)
- iz tiod bzzed ady extraction, a1 on excharngs

omatograpby and 1ates acolutination waz developed for

ezbimation of urinary betan HCG. It iz o 1mportant

marh e

of malianancy in the abzorce of pregrinnog,
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S.2.Department of Farasitoloo College of Public  Health.

[xl]
i
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Univerzity of the Philippines, Manils

Edito G. Garcia, Wilfred id. Tiu

Monoclonal antibodies were produced against the antigens
of Schistozoma Japonicum, and they were used in ELISH test

in

s tem

l,n

S.3.Rezearch Institute for Tropiczl Medicine

Mediadora Saniel. Augusto L. Lircaso, Remigic Olveda

A reverze paszsive hemagglutinaticos tezt wa: . dewveloped  for
the detection of HEshAg. The Institute haz amimal houze sed

facilitiesz for moroclonal antibody production.

Z.d.Molecular Biology and Biotechnoloogy Progrzao, College

of Science, Uniwverzity of the Philippines, Duszon i ty

fpolinaro O, Ha =x, Samusl Berral
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Monoclanal  antibody bazed  diagro:

development for agaculture.

2.0 Matiomal  Imztitubes  of Eirctechrialogs  end FApplica
Microbiclogy, Indwerzity of the Fhilippinez, Loz Earos

Williom G. Fadoling
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Teveral huybridomas were prepared to produce monoClonal

antibodies to detect Plant wviruses. The institutes have

I

lse equipment  for semi-industrial scale stz l oz

antibody production.

2. E.MEDTEST Inc.

Augusto L, Lingzn

P ogsruine immunodi ffusion test was developed and  marieted

for  detection  of alpha  fetoproteir az = IR Y3 Y o

-,

hepatocarcinoms.

Femari:s ;

In the ficld of antibody bazed diagroztics cme product
#lpha fetoproteir test » = already commercialized, zmd it
12 wery remarkable that it iz g “riginal  product

formul ated to fit th

i

corditionz of rural areasz of the

Philippires.The other product  which iz pear to the

ot

iti

n

commercial stage iz the Hepxa B antigern kit.It j:z

advizable to give zupport to thiz promizing  project for

in

everal reazonz! iy bhe product iz wery tmportant for the

Cruntry, becauze ore cart of blood gormorz sre Mot ZCresred

for Hepatitiz B, andg ¢ij - v oessld give 5 boozk o the

v lopment of the res) FEvE Lo e brerecrimalon,,




Other promising findinmgs of

thizs =suwrveu shouid b=

emphazized too:

i.Irm the National Institutes of Bictechnology & fAppliea
Microbiolooy there are squipment  ard expertise for
hubridoms preparation az well az small fermentors that can

be used for monoclonal antibody production.

li.Because of the comcentration of most of the world =

#ctivitu  in bictechnology in developed countries  +h

\

national strategy will require a variety of lirkzs €&  the

induztriziized world. There are PILIES Y OIS Frilippino

]

scientiztz and techrnologists working i universitisz asnd

industrizl ezstablizhmentz in the developed countriez. Susn
PEYZOonz represent & potentially wery important charesl for

abreaszst of work relevant to  the
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needz of the country. A promizing project inm thiz respect

i=s the Molecular EBiologu and Biotechrology Program of the

14

College of Scienc

From induztrial point of wiew 1 recomernd & support b
projectz. producktion of blood tupang zeras avd Hepatitis

dizmoroztic kit
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Bezides there are fary iecortant diagnostics that rissds

funding in

T
o
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{1 » Schistosomizazis: Studies hawe been conducted ik
zeveral countriss  on sercdiagnostic tests for anbi-S.
mansoni and anti-5. japonicum  antibodies. Several ELIZA
sustemz avd an indium—slide assay have proved reliable for
detection of schiztosome infection. Crude schistosoms e

preparations use as  antigensz in these a2zay  system=

izolated =93 anticsns, amd host serur: levels of antibody

t2 theze crude =3nlu) antigens correlate well with

"
o g
g
o
Pl
(v}
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m

schistoszcome egq output. Theze tezte useful  in

the maintenance phaze of dizease control YooY afs s,

of circulating parazite antigens oY imnune Cofapleoez g
they are more zpecific for current infection. Thiz teztz
have been improved by the uze of monoclonal antibodies

raiced against =chiztozome antigens,

C il oy HMalaria: Ourirng the pa.t decade, zeveral Fezt

W
{

diagroztic methodz  have beer developed znd moroclormnl
o]

antibodie: ard clormed QENY products oare becoming seniiabde

=Y
)
]
o
w
W
o
[

ctandard reaoontz.

D
(X))

Morceemlornl amtitediss to Circumsoorazorte o vooerotogns




irmitit  the attachment of Sporozoites to, and btheoir

goesting that the spitops

penetraticer of., liver cells, =su

ILI

recoonized by the antibody may be part of the moleculs

irnvolved in the host —parasite  interaction. i this
ssumption, an  assay measuring the inhibition a} §

sporozoite entry into cultured husman hepatoms cells  haz

been developed for the determination of protective

Morwocloral amtibodiez €o 05 proteins slso form the baszis

of 3 powsrful resw ecideriolooical tool, the Zavals tezt, &
solid-phaze immueo assay  whick detects speorozoites irs

infected mosquitosz. It iz rmow being wszd in csewveral

endemic areaz  to  igdentify malariaz  vector species and
fmzazure intenzity of tramemizzicon.
Conziderasble efforts hizrwe brz=r made to dewelop

ot
(0]

immunclosiczl tes for large—scale screening of blood for

malaria parazitez. HAzzayzs uzing acquired artibodies
obtained from +the zera of immuns adults have show

gatizfactory levels of zenzitiwvity, However, cfforts to
replace theze ron-standard antisodies with moroclonol

aibcedicz have met with ol liaited zuccesz:z,

The mozt oromizing ouryont approach £o diagreaziz of st s

anfoctaio, areenleez bbbl zemzaky e, FowiCiei-zpecifye e

plx'fr‘_v-: 2.
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4. FEASGEHNT= FOR HEFARTITIS (=

SURFARCE ardT IGER TE=T IFHS

In the Philippires Hepzatitis B iz highly endemic. Expozure
rate averages SN and Hepatitis B surface antiger ¢ HEsdag

Rbrigo et &l.: Fhil. I, Interns

St
o
C
i
P
24
[
<
"
(g
it
[
in
%99
w

Medicine, 25:116-128, 1937 . The infection may lezd to

chronic hepatitiz, cirrbosis and  primary  hepatoce]llul sy

1

Carcinoma. 10 Yedusc the worbidity and mortality Hepatiti

B infection should be controlled by ECresning S

1 faraaey 1zati .

For scresning HBzfg is commonly used a=z & marker of
Hepatitiz B infection. Sewversal methodz were developed for
tezting. In the order of zenzitivity the commonly uzed

techriquses are: tmmunodi ffuzion, counter electrophoreszizs,

B a2 v,

late: agolutination, rewerze Fazsive hemagglutin
RFHA 3, enzyme immuroassay ¢ EIA 7 and radioimmiroass oy

FIf 5. FPHA iz lez itive ther EIfa or FIla, but I am

w
10

=N

»

rot zware of arny case when Hepatitis B was trarmzmitted by

[0

a FPHA negative - EIf or RIA Fozitive zpecimen. FRPHA i
zimple €0 usze and in contraszt to €14 or FIa no  apenzive
equipment iz needed { Fig.Z ),

Ho FFPHG rosent waz dewelooed az g

15

I the PRI ippircz HE
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Joint project of  the Department of Hezlth's Research
Institute for Tropical HMedicine and the University of
Fhilippines Liver Study Group., with the cooperation  of
ths Philippine Hational FPed Cross. and the support of  the
Japan Internationa Cooperation Agsncy.  the Fhilippins
Council for Health Research and Development, and the World
Health Organization. This product is= ocwver the RO stage

svd ready for the commercial stage ¢ See! Armew Iy ».  IFf

the 1nduztrial production starts, it will be the first

!

oohisticated antibody bazed diagnostic product in the

0]

Fhilippines.

4.1.Heedz for HEBzAz testing in the FPhilippinsz

Ho data iz available on the cormsumption or import  of

Fepatitiz B diagnozticse. 1. iz not compulzory to scresn

The Fhilippine Hational Red Crozs ¢ PHRC 5 hasz facilities

for testin t the Hational EBlood Center, at the =

U
[J]

Fegiconal  EBlood Conterzs and  at the 34 Chapter Elood

Al

rberz. The 26 B.ood Extenzion Servicez zmnd Hhe 4 tlood

)
D)

]

Shatior: collect and store biood but no tezt 1z doee. @t

.Hv_:J '

the Elood Canterz all of the bBlood are zoreered for HE
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&l the number of dormations is betuwesn 9@, 0530 and 180, 085

PEr  artmm.  Recently the experimental product of ths

Researcih Institute for Tropical Hedicine was used for
HE=Rg zcreening with sztisfactoru resuits, Fresently the

n

Jagarn » i

-~

FEFHA test of Green Cross used, and the FHREC

[1{]

is allowed to buy it fer a low price - FS1O98 per 199

test C. O. Sam=zcri, Director. FHRC Hatioral

I
™
o
o
0
]
m
m
o
[ ]

£l ood

ot

Bezides the PHRC bloocd iz collected irn hospit
bank=s zd commercial blood banbz. Ho consolidated  anrwal
data exizts, and the gueszsd rumber is 205,083 zz 5 totxl
for the two sectors. Blood iz not screened for HBzAg  in
the commercial blood bankz. Some of the hozpital blood
“banks { Makati Medical Center, Folymedic General Hospital,
Fhilippine Heart Center, MHational Kides 2y Institute > tezt
=11 the blood taken inm  the hospital or purchazed  from
commercisl blood barkz. They use commercizl RPHA  testz o
P 2960 per 103 teztz 5 or ElA kitz ¢ F/SSOO per 100 tezt:z
7 for HEBzAg screening. ZSome hozpitals vizited have no

al  Center, Irnfant

[h]

facilitiez for tezting ¢ Rizal Medi
Jezuz Hozpital 7, and 1 waz informed that it iz not rare

in the Philippinesz [ zee! The Supply of Source  Materizls

foy the Producticorn of  Human Serunm  Rlbumin ara Gomman

Slcbulin in the Plili CoirE OF - FPHI 2770172 J. Enzec o
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o

Bls  fragmsntare dats  the actusl consumotion may  be

|"u

stimsted to be bebtueen S85. 8836 and 380,080 tects Fer

m

> g gLl IO

At the calculation of the actuasl heeds the followings wers
assumed! { 1 > the Department of Health ¢ DOH > makes the
screening of domor blood obligatory for the blood barks
arnd recomsrds the retesting in the tospitals, ¢ ii >S56 3
of the gowvernment hospitals have facilities for Ecreenirng,
C 111 3 PS5 X of private hospital:z  are performing HBsAg

Testz., They were assumed on the bazez that ¢ i 5 the LOH

prezently conzidering thiz steps ¢ source: Undersec cretaru
ODr. T. Marambs >, anmd ¢ ii ard iiid > the EFPHA tezt nresg:

Mo special experzive instrument, only laboratory space and

& techrician.,

Inmedi ate rnesdszs o 1929 3

I. DOH/PHRC Fequirements

1. PHREC dornor blood umits 128, a0

2. Fetesting of blood in DOH hozpitslzs

- Sereening of high rizk oreups

SC o f SII. GG =%, a0

......
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1ents in D0H hoscitalssclinics

e II11

]
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S. Feseszrch

II.Frivate Sector Requirements

1. Hon—FHRC donor blood unmits by
2. Retesting of blood

FoX of 260,800 11
Z. Screening of high rizk S ouUD s

VoR of 159,806 1

4. Fatients and relatives in privat

\d

hospitalesclinice - szes drwer 111

n

- Screenic gy of preghnant wonen under

private medical care - zes fArmesr I11

Source! Liver Study Sroup, Universzity

Philippines,Manilsa

In 2 Eral, 126 tezts are sufficient

Ul
n

determinationszs, becauze 40 teztz are regquezted
v rachecking the ambiguousz rezultsz. EBazed on
the caloulated inmediate rocd iz 1,499, 0800

S,

o5, GG
S5, DG
12, oo

=J
N
=
[

[xn]
=
-
A

of the
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Sample: HBsAg + Sample: HBsAg -
0O
o0 O o
o ©° a
o 0 0

Seep blood red
cells covered
with anti-HBsAg

Reaction

Observation of agglutination in the well

Fig. 2. Reverse passive hemagglutinat.on assay
The reaction between antitodies attached
to the surface of red cells ard tre
antigen leads to hemagglutination.
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4.2.Production of FFHA reagents for HEsAg testing

The main stepz of the production are < Fig.3 »:

a.lsclation of HEsAg from positive plasma. FPreparative

ultracentrifugs is the basic equipment,. and it cozts §

¢

62, 808, About SBX of the positive plazma contain HE=Ag in
sufficient guantity for separation. The yield i= about 13
gy of purified preparate per liter plazma. Presentic  the
positive plaszms i= £y res, but in Yhe future the cozts or

biood barkz should probably be covered, and it is Youghly

F/e88 per liter.

b.Froduction of antibodiez to HBzhg by immurnizaticon. A6
animal houze for rabbitz and & top dezk centrifuge are the
main requirements, and the irwvestment would be about =#

59,008, 2 gy of purified HEsAg are neesded for the

immunization & rabbit arnd the yield iz arcund 30 mi.

c.Preparation of immobilized HBzho  for Lttt af £ imnity
¢ wvomatography. Fume hood,pH meter, chromato ooraohiic Colunes
and pumps are the bazic equipment that may be  purchazed

Tor & €080, 10 mgy of purified HEzhg carm be dmmabidlized  on




N YA

HBsAg positive plasma

Purification of HBsAg
« a )

=f Immobilization

] of HBsAg ¢ c )

N

Bleeding

Immunization with
HBsAg ( b )

i l

v

Sfabilization
of red cells
( e )

N

Bleeding

Purification of anti-
bodies to HBsAg ( d )

Covering the red
cells with anti-
bodies ( e )

Optimalization
Distribution
Quality control

C f, g h)

Fig. 3. Diagram of the procedure for
production of HBsAg RPHA regent
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el of g=l. and it mag be expected o locse S @l of

[l

m

immuncadscrbent in a purification “ocle,

d.Purification of antibodies o HEsdoo by dmmunoaffinity
chromatooraphy. Adsorbance momitor snd fractics col lector

are the sdditional equipment and they can be purchased for

sible ko get 12 mo  of arntibongia

i
o0
[ion]
[}
DA
.
=4
‘—-'-
[
(i}

in

precaration from 109 ml of immures cera.
e.Freparstion of antibtody-cosated sheen erghrocygte=s. Animal

ot

m
1.
i
.
pal

Figze for shesp and imcubabtor with shaker are re
approciimate cost of £ 10,306, Gee () of purifisd

to coat 28 wl of S

anti-HEzAz antibody is

stabilized zheep red blood celiz,

f.Freparation of FPHA buffer anmd conbral  zera, =iz

.-.
m

331

o, prezsure holder filter with rezerwolt, niyv pump aed

A

pipetterz are needed at &5 price of § 6009, For 160, GO0

teztz 28 1 of RPHA buffer zmd 660 wml of control  sers

zinoniid bz prepared,

[y 3
m
1
%t
mw

ANEER o3 T8 Hi additiorz

s.O0ptimalization of the

™

eduipment iz necezzary,

N
i)
fon
Pk
"
.

rLOiztriouiion aof zemzitizes zhoco red  biiooed




anlity control. No additional egquipment is needed.

It cart b calculated that for th production of 186, 08046

m

tests 18 litrez of HEs#ig positive plasma  are needes
source material, 12 rabbits should be  ismunized and  one
shzep kept az a blood donor. 15688 vialz of different sizes
are reguired for packaging. The costs of fine chemicals
and encerag are not exceptional. Three technicians and  one
Bzo could handle the work load for 208,800 tests (13 3

annum. The cost of production would be bebtween PAY and 2

irvestment reguirements are substatial ores. EBeside

-
o
m
-

the itemnsz mermbicored in paragrachs ab.c.d.e and f soms

other genera laboratory  instrumerts: are alsc necded!
balancez . photometer, freszers, refricerators, sutoclawe,

X
m

sterilizerz, etc. The tobal zum for equipment  amd amimal

houges i=s ruoghly # 200,000 znd additionally s laboratory

4.3. Inztitutional  pozzibilitiez &t the production  and

markating

Trie Degorunent of Health 'z Fezearch Imzkitute for Tropical




e

Medicine zerwves asz & public  hesith institution, az
certer of R & D, but it is not supposed to be & production
plant. It is advisable to trunzfer the manufacture to =
specializsd governmert lcbul“tulu oY & private firm. g
to uze the scientists znd techrologistz of the Research
Institute to develop diagnostics for malaria or

schistozomiaziz.

realisztic price for the Froduct would be about FAIS pex

I
[

test. In the fis=ld of antibody based diagnosticz  the
wholesale price iz usually  tern  times higher, than the

actuzal cozt of production to cover the Ccostz of R & D and

ofipileory for HEzhg, the zelline  of 00,859 tests per
BELY Can be expected. It means.  that the waluse of the
market for the domesztic HBzrhg FFHR kit iz betusen P49 arnd

T wmillice=. The consy umptior woglg probably grow by 1G%

yearly becauze of the high reed.

A privats firm zhould pad & fair price for the transfer of

echrology. The partici ipants of the project ¢ Rezezrch

n

Inztitute for Tropical Medicine and the Univerzity of the
Frilipoimesz Liwer Btudy Group b may 2211 the krow how for

A certain zum orSand for roualty pagments,
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The irmvesztment cozts might be too high for a2 smzll  firm.
like MEDTEST. becauze of the taxes levied on imported
items. In some countries, like Brazil. cuts up to 9BE on
import tariff: on equipment and 8% reductions  in  incoms
tax would be oranted to Compariles irvesting in
bictechnclogy products. The burden of investment can be
reducsed by several arrangsments: {1} transfer of
techrnology step by step - first steps f and d. than <.
etc. and ths semi-processed products prepared in  the
Rezearch Insktitute [ zteps a.b.etc J  are bought bu ths
marwifacturer., ¢ ii 3 leasinz laboratory space. animal

houzes and equipment in the Feseach Institutein the first

phaze. and finance the irvestnents from the incoms.
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S-ELOCD TYyFIRHG FRESISENTS

It 1= recomended to conzider the prodJuction of  the blooa
tuping reagents in the Philippins: for sewveral rezscons:

{12 it may be profitable. {ii} it cam reduce the burden of

tmport, Ciiid it helps to develop skills and expertise  in

the field of diagrnostics and bictechnaloou.
Z.l.Consumgtion of blood CYon res reagents ir the

Fhilippines

Summarized customs dats are available on  the imoors of

blood orouping reagents.
Ve ar Rl S F] 7= FOE
Het kg ¥
1922 % 9322 S17,365
1923 % 7z 517,554

—t
o
(L]
&
fvs
-
&
Q
=~
FN
\’
W
n
L
]

1925 % 9574 S5, 511
1325 % 209z 2532, a8
1937 %3 1974¢ 413,703

3 Source ! Centrnl B

P Sounrce lEOT




it is Jifficult to evaluate ths customs datz s becauss the

volume probablu includes the weicht of the whole kit.The
main  exporters are: USA. Gernamny, Netherlands =g
Australisa.f lot of brands are competing for the market
‘Bictest, Biomedics, Organor, etcy.

The prezent reed cary be estimated on the basi of blood

1]

donations, becausze gernerallu five typing is made at one

transfusicor as an average. The estimated number of bBlood

m

W

&

Joratiorns i (5

(1]
(]

L808 per arvwm {Sce report " The Suppiy of
Source Materialz for the Froduction of Human Serum Albumir
and Ganma Globulinm in the Philippires"OF/PHIA/S7/B15 . zed

1t would require 1,500, 6o Tupingzs in & ysar. Thiz  amount

iz expected to orow by 3-€ per cents psYy  arnnun. The
veagent reguirements of the different test  systemz  are

differemt. but oenerally 169 tezts resd & ml of zera. It
meanz that 99 litres are needed from the AED and Rh tycing
sera. Calculating with prices of £1.2/wl for anti-A, $£i/ml
for anci-E, %£1.1/ml for anti-aB and £1.6/ml for incomplete
anti-0 the zum is 2$441,000. It iz rot far from the custom:
data reported, and it meanz. that if the reagentz are

imported zt  world pricez, the wolume 1z sufficiemt &
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S.Z.FProduction of blood tuoing reagents by  traditiconal
methods

It is advisable to develop the productioe i SuCcCeEssive

The first step may be the installation the facilities for

In

terile filtration, distribution, packaging  and qQual ity
contral. The cost of basic equipment for & Capatity of

5-18 1 wsck

[ ]
1]

teril

W

box. pressurs nholder filter with
Yeservolr, alr  punp, pipstters, refrigerator, freezer,

autoclave ] i

m
(1]

about £ Z5.800. The packaging materal cam
be produced locally. It iz poszible to purchaze ir  bulk
HRED typirg sera for $ B,2-6,5/m1 in the world market. The
diztributicom, Fackaging and qualitu comtrol mag be hangled
bu three technicians. It is recomended to Rire & well
trained haematologizt part time to 2upervize the auality
corntrol. It iz estimated that the production at thiz stage
Wiy be profitable if more tham 196 1} of blood typing =sers
are marketed per anrun, but a detailed feazibility study

should be carried oot

The rext ztage iz the local production of  the reagerbz,

and there are two pozzibilities . t1o fo collect hummy zers
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with good antibody bitres or (11 o producs moroclonal
antibodies in cell cultures.
Blood tuping reagsnts can be produced from sers: that havs

antibody titre of 1732 or higher. ne possibilitu 1= the
scresning of donor blood for . the pressnce of good
antibody. This was tried at the Fhilippine HNHational Fed

Croz= ¢ Dr.C. O. Samzsor > with moderate success.

-t

he bBlood
donors are predominantly males in the Philippines, while
the poszsibility of & good antibody titre 1= hichsry amorng
femszles following deliveriss. AdSitional drawbacks of this

approach are the higher cost because the price of (¥ Qulals]

Ll

bagz should be adsorbed , and the problem of plasma -

serun:  corrversion. AN alternative poszsibkility is the
L]

screeniitny of Blood obtaired from undzrtakerz.

The uzusl way of the blood typing sera production iz the

imgunization of paid dorworzs with antigens. Sterile  and

piroger free blood group substancez are available for %
16-15 / wial. The fee for paic donors in the Philippines
iz about P78, but a premium should be added for the
irmanization., Blood bags are not needed, the blood carn be
drzamey directly o & zterile container. The ztandard blood
bamk: egquipment [ refrigerated centrifuge, refricorator,

freczey, aubkoclave ] iz zufficient for the prozuction of

blocd orouping zera, rno pdditional ireceztment i: 0 needed,
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if it is crepared st & good hospi tsd blood =TT
{zee!Technical FEzport: The Supplu of Source Materizls for

the Froduction of Humar: Serum &lbumi ad  Gamma  Globwelin
in the FhRilippires.0Op.- FHISEFAH13 3. In case & Commereial
blood bark is contracted & medium qusality centrifuge haz
to be purchased for about ¥ B0, Techrnology ard krew Fozog
for immunisation and serumn production can be cbtained for

t

'-.'l

6. 089-30. 000, or througsh an internatiossi SosrCy like

UHIDD, or it carm be developed by Phil ippine experts

I think that the productio:, packacing, Quxlite  contral
arnd marketing can be SYgariized effectivily by 5 zmall
specizlized fivrm, like MEOGTECH, while hozpital blood bamks
oY commsrcial bleod bankz are contracted  for  the  actual
imnunization amd  blood collection, If  the proguction
startzs with imported tuping zera, theo may be replaced 2t
by ztep by lozally  produced  wmater 1alz. The cozt  of
production car be estimated to be arcurd P4 FEY ml. fn
alternative solution iz £he establishment of 2 laboratory

urder the O0H &

D]

# rorn-profit organizatiorn  to procde

reagents £o the public health sector. The FPhilippire

=
b
T
[
A
=
o
-y
K
10
Q
™
51
[n]
[0}
(13}

m
b
m
1]
wm

hias= favorabhle Fozzibilitics,

becauzz only woluntary dororz are yze there,




S.3.Producticon of moncoclonal atbibodies for olood tuoing

Moroclional antibodiez can be prepared reproducibly in

tlimited quantities 3t 2 modorat e cozt, so thely wse  i=
oroving.  Some  blood banks apply moroclonzls in the

ot

Fhilippines too { Makati Mediczl Center 3. Hybridoma cel

lines can be purchazed for less than $ 58,808 and  the

corditions and expertize sy be developed st the Hationni
In=titutes of Biokte chrology and aoolied Microoiolaogy for

mass production of antibodices,

Therse sre & rumbsr  of important  differsncez  bSebwesn
microbial and mammalizes ~ellzs which rneceszitate different
aporoaches. In the case of microbial cellz  where 1= =&
conziderable flexibility in the orowth medium Compozition
and Lolerance to towic metabolite accumial aticonm, Growbh  aof

mammalize cells, on the other Fard, 1z resztricted o oz

o

narrow  range of envirommental conditiomz.  Medium for
mammalian cell culture comzizt of an czmokic cally  balanced

comple:x mixture of vitaminz, mineralzs, amirms acidz. It i

1)

usually supplemnented with fetzl calf serum, The bufferirng
2gztem 1z analogous bo circulating blood.The fragile

nature of mammaliaen ce

N
—
Pt
n
=
£
m
in
-'
r
m
nm
m
™
™
(]
ad
-
M
-+

Erez ot

During tre lazt gears Moty reenr Call o cultiwatioe sgzten:




oy
n.
ﬂ.l
ng
i

the following specificat)

et dewveloosd, In senerszl, these can be arsuced into

including =11 Suspension culturs systems and microcarrier

susgension cul tures J., and ¢ i > hetercogeneon:s sustems

[

wh=re the cs

l= are immobilized, entraopesd or encapzul ated

arvl therefore separated from the mediunm.

the suspenszicrm culture usirng

rotated bottles cr st 1rred tarnk. The Hatiorsl Institutes

of Bictec chivolooy 2 Applied Microbiclogy have the ba

ic

n

equiprent for huybridoms pro xoacation., It iz g —hizllenging

ot

W
0

ystems, becaus they many

ask to find out the PYopeeY mediue, cormbrol zewd agitation

be differen frem cell lire to

cxll lime. It is  an  zrt that rneeds  imagination  ared

intuition too, but I il
ECientizts and techs o 1o
problemsz. Suzperzion cultur

in fed batch and in chemo

confident that the Fhilippimne

stat zuztenz., The fe srmertorz thegy

have car orly be uzed batch-wize, but it =z pozsible b

alter them to fed batch sustenm { Fig.d4 3, EBleod Qrousirg

antibody production iz 4
biotechrology, becauze
simple: the cellzs have £

orsamd £1ltratice ard the

oy

5 blood gouoing rengent

be zeparates by cer Pfugation
culture zuncrrat ot mag be  szed

mrthewat oo fieadty oy TR S, .




Equipment

Medium

preparation preparation
Washing Formulation
Crying Mixing
Assembl ing Sterilization
Sterilizing Testing
-
—

Cell
preparation

Master cell
seed

Working ceil
seed

application
(antibodies
for blood
typing)

Controls CULTURED
Regulation CELLS
Removal of
spent growth
medium
Direct

Fig.

Purification

Concentration
(antibodies
for ELISA,
etc)

4 Outline of the steps invol-ed

in generating monoclonal antibod:es

from hybridomas
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Fed batch

C: 1%l
AB=3&

Chemostat

Fig. S. Cell growth and monoclonal antibody productson
irn batch, fed-batch and chemostat culture=




b4,

antibody titre of 1737 is su

ficient for the test. and it
1z possible to reach titres uge £ 17286 with traditiconsd
systems too., znd  the crowth  media may be dilei=a
accordingly. It is possible to  cover the nesd of the

Sountry by 38 rums in o5 19 litres fermentor.

It 1= impossible to avoid Blind alleys an contaminations
at the sxperimental sta ape, and  for thiz reazon only &

rouoh estimation can be made  oe cost=. A grant of %

209,008 would probably  cover the costz  of additionzsl
equ:pmert | raller bobtle apparatuzezs nay be fabricated in
the Philippinses 3, Epars  partz. media,  reagents  ard

salarie=. A =zuccez=zful project would be bereficial for the
development of modern biotechrnology: the expetrtize
acquired and the equipment car be used for the productice

of other monoclonzls oo, They are more amd more Importans

not omlye in the human aed weterinary diagroziz but alzo in
the fiels of plant diseazes, toxzins, environmerital
contamirarts O unit  for mazz
producticon of monoclors antibodies may zerve zewers

hiabridoms producing laboratoriez in the courtry, fn other
pozitive development  mic ghit b the enbiancemsnt of
el foconfildence, independerce ard creativity of tls

Fhilippine zciertizts ard techmologizrz,




- 39 _

Fetal calf serum can be considered as a rosdolock in  the

n

development. Its price 1s wvery high, because the demanc is

grovsing with the advanc of biotechnology and im0 ths
supply side there i=s a shortace, The

price of fetal calf serum was between PAIR,3E8 mnd 20,800

«!

p=r liter im the FPhilippines in 1983, and 1E 1= going
up. e experimental rum in a 18 1 fermentor may reguire up
tx 1 likter of serum, and & project of modern bioctechewslogy
resds hurdreds of litres. Domestic producticen =fhogld be
conzidered bEo ensure bhe supply st & moderate price. It 1=
possibkle to collect hwmdreds of  litres of  fekal like
rewborrn calf serum in & dasirg farm ¢ 80wl cslf G
without harmful effects on cows and calf=s [ =e=!The Suppluy
F oAnimal By-products for  the Production of  EBicackiwe
Subztarce=z in the Philippines, OF/FHIZZYA81% 3. The cost
of  eouipment, furnibure and  techrology iz roughlyg #
180,680 and one techrhician can marnage the operaticn. It i=

’

poscsible to get serum for PA/1200 per liter ¢ purchasze of

w

tblood, labour, operational cozts included >, if more then

lS'
&
—
[N
(38
hg
lu
o

re collected per annum. The zera may be
scresned for cell grown  support propertisez ,  and  the

filtration, distribution and qguality control  can b

m

per formned at the MHaticomal Institutez of EBiotechnoloog 2

Applied Micrabiology.
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It misht be possible to produce merocional  blood typing

reagents for about PA2 per ml., az & rezult of a successfui

bictechnological project. It i=  recomsndsd for the
Natioral Institutes of Ei1ctechrioloqy & Applisd

Microbiclooy to sell it in bulk form to firms specialized

in diagnostics.
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Annex II
St of orjties
Medical
Priorjey I
1. Vacci~es
2. Drugs (Antibiotics) - drugs that have local raw/ for the ff. DOH
intermediate materials priority diseases:

— fermentation; chemical syn- 1. TB
thesis; extraction and pu- 2. Malaria

rification fros. natursl 3. Schistosomiasis
products 4. Leprosy

5. Diarrhea

6. ARI

3. Diagnostic Agents

Priority II

4. Rutritional Supplements/vitamins

Briority III

5. Toxi~ology (human)

Source: Department of Science and Technology
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Annex 111 Needs for HBsAg testing

25,000 HBsAg tests for patients in DOH hospitals (within next 2 years;

Premises:
1. Philippine population

2. B0% lower socio-economic levels (LSEL)
and dependent on government health care system

3. 123 of average HBsAg positivity of LSEL
4. 10% of HBsAg (+) will be symptomatic

5. 50% of #4 will avail of government health care
delivery system

6. 10X of #5 will be tested for HBsAg, considering
logistics, HBV consciousness of government health
workers, etc.

HBsAg tests for private patients in next 2 years
Premises:
1. Philippine population

2.°20% from middle and upper socio-economic level
and under private health care

3. 3% HBsAg positivity of M-USEL

4. 10% 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 #5 will
undergo tests

HBsAg screening of pregnant women u-.der private medical
care

Premises:

1. 1.5 millicon births/yr

2. 10% of #1 from private sector

3. 50% consciousness, logistics, ctc.

= 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/yeayr
= 75,000/year

Source: Liver Study Group, University of the Philippines




HBsAg RPHA REAGENT
(RITM - UP-LSG]

Description: Reverse passave hemagglutination Lest
forn The detecteon of HBaAg.

Plulnul%u HBsAg RPHA Reagent (RITM-UP-LSG) 48 a

es ed on the principle of reverse passsive

hemagglutination (RPHA) in which stabilezed sheep
red cells previously sensitized weth aabbLit moro-
specif4ic antibody to HBsAg, agglutinate «n the
presence o4 HBsAg an the seaum,

Materials Provided: :
1. One vial of 2 ml., 8% sheep red blood cells
sensitized with monospeaifec antiHBs,
2. Two vials of 35 mL. RPHA bufgen.
3. One vial of ! me. HBsAg (+]) controt senum (24:5),
4. One vial of ! ml. HBsAg (-} control serum.

W etation of Qualitative Screening
5% Us4ng MLcro n Technique:

Materials Needed:
. Micaoplate (V shape) 10 x 12 wells
Mecrnodilutens (0.025 me. test capacity)
Onoppen (0.025 mi)
Mixer (Optionmal)
Reading Minvor (Opteonal)

[V VI
e s e e

Preparaton of Working RPHA Reagend:

RPHA cell (8%, 2 ml.) - decant and under aseptec
techrique, add 20 me. RPHA buffer Zo make 0.8%
suspension,

HBsAg RPHA REAGENT
RITM - UP-LSG)

' This HBsAg RPHA Reagent was produced

Joant progect of the De;ﬁmcnx agpmza.(,th’am6 ‘
Rqeuc@ Tnatitute gor Tropical Medicane and the
Univers ity of the Philippines' Liven Study Group
with the.cooperation of the Phulippine National

Red Cross, and the suppont 04 the Japan International

AL XInnv



Tesl Procedune:
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Fig. 1

. Divade @ 10 x 12 well plate into 3 blocks,

Z. Place 1 drop (0.025 mL.) o RPHA buffer £o each well.

(V. ¢ N

. Place 0.025 mC. of the test dample with a diluten

n the (4rst wells o4 each block (A1, B1, . .,
JI; AS, 85, . . | JS; A9, 89, . . . J9), and make
sewal 2-fold ailutions Lo produce 4 dilution
Levels, <.e., 1:2, 1:4, 1:8, 6 1:16.

- Abways <nclude a (+] and a (-] control 4in each plate,
. Add 1 dwp (.05 me.) 0§ reconstituted (.4%) RPHA

cells to wells 3 § ¢ o4 blochk I, wells 7 6 8 of block
2 and wells 11 § 12 of block 3.

- Shake 4n a muxer, on Zap 10 times using the sdde of

your palm,

. Incubate foa 1-2 hours ai room Lemperature on a

flat table. Make sure that there 44 no vibration
and any other movement of the plate during '
<ncubation,

Read hemagglutination titer as pollows :
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9. Sewun specimens showing agglutination at wells 3
and/or 4 are consdidered scrneening positive with
Lhis RPHA technic (Table 1).

10. 1t 44 advisable Xo conferm The resulls of sera
which are posstive <n the screening test by usang
anhubition tests or othen techniques such as
radiodmmunoadsay or enzyme immunoassay,

Precautons:

1. The RPHA cell stock (8%) and working suspension _
(0.83) should be stoned at 2 - 8°C.” Do not frceze.

2. Avodd contamination of the working solution.

3. Always use the RPHA bugfer droppern (.025 mL.l
only or the RPHA bugfenx. Pe

4. Always use the RPHA cell dropper (.025 me. |
only gor the RPHA cell reagent.®

5. 8lot dry on tissue papern all clean mecrodilutenrs
before use. o

6. Clean the microtiter plates as gollows:

al Wash plates in aunning water and soak in a
solution of Liquid detergent and water overnight

bl Next day, ainse plates by dipping into a basin
pull of water and shake away gh(:gmpped water
12x and repeat procedure using destclled Hq0
thas tume (5x). Note: Makz sure that cell
buttons are aemoved.

c) Dry <in drying sheld gace down,
7..Clean the microdiluters as follows:

al After each use, place microdiluters in a glass
container weth a Little amount of water, Label
the glass "DIRTY",

b) Wash mecrodilutens by rotating unden aunning
water fon 10 times, changing the water inside
the glass each tume.

*Shake gently the RPHA cell reagent before ude.

¢) Repeat (b) usding distilled water (3x].

Place microdiluters 4n a glass container
4 with a Little amount of distilled water.
Label the container "CLEAN",

Note: Flame microdiluters once a week.

8. ALL nreagents and serum samples should be
handled as potentially Linfectious.

Storage: 2 - soc,
Shedf Life:

. Stoch Reagents: | year from produciion
’ date, Re%m Lo vial Label for
expiration date,

Do not freeze,

2. Wonking Reagents: 4 months after

reconstitution,

Maximum assays with 2 ml, vial of stock RPHA Cell
Reagent: 400 x 2-podnt screending tesis

npra/99 487





