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TR, LIVE ATTENUATED ORAL .
'POLIMYELITIS AND MEASLES  VACCINE

PROJECT






(Project Aid Proposal)
1. Project Mitle

2. Loéétiﬁﬁ

3. Executiﬁg Agency

4. Objectives.

5. Project'Deacriptioh

H

-

.

Code Number

Live attenuated oral poliomyelitis and

maeasles vaceine production,

Perum'BioiFarma,'28 Jaian-Pasteur,

Bandung, West-Java, Indonesia.

Diréctorate General'oferodfand Drug
Administration, Ministry of Health.

To improve the Héalth'Sérviéea by the

provision of viral vaccinea, particu"

larly live attenuated oral pollomyelitis

and measles vaccines in Bufficient amountsg

Cand at a reasonable price t6 be within

‘financial reach of the pecpla.

The project is planned to build a com-

-plete manufacturing plqnt for live

attenuated oral poliomyelitis and measles

R vacclnes. .
The plant will consist of facilities for

'production, guality contreol, washing, and

for anlmal holdlng.
When finished the plant will be able to
produce 20 million domes of live

‘attenuated oral poliomyelitis vaccine and

7 million deoses of measles vaccine per

anrnumn,

~ The séope of work consists of :

-~ Construction of a completely new pro-
duction facility.

- Provieion of production- and labora-
tory equipment including its spare

parts,

- Provision of equipment for quality

control-, washing-, and animal holding
facilities.



G

10,

Inmplementation time

; Project. Cost

Amount Proposed for

Commitmeﬁt

‘Related to Technical

‘Asgistance

Stage of Project

“Preparation

3 three) yoars after

proposal.

Notal cost

l.ocal coot

' Foreign Exchange Cost

-

US § 5.312.500,~

approval of ‘the

1 US $ 5.312.500,~ and

Rpe 14360.000:000,~
Rp. 12360.000,000,~

US % 54312500,

~ A foasibility study by a joint with
WHO/Unicef Usuid consulting team has

* been carried ouﬁ-oﬁ Séptembar 1984 .

~ Building space available at thiz moment..

_ 22 —_—



(Technical Assistance Proponal)

an

1. Project Title

2, location

-

Code Number :

Live attenuated oral poliomyelitis and
measles vaccines production,
Perum Bio Farma,

28, Jalan Pasteur,

'Béhdung; West-Java, Indonesia.

3. Executing Agency . I

Directorate General'of_Foddignd Drug Ad-

_miﬁistration Ministry of Health.

4. Objective _ ' :

To improve the Health Serv1ces by the pro-
v1slon of viral va001ne%, paltloularly 11ve

attenuated oral pollomyelltls and measles

va001nes “in suflicient amounts and at a

‘_reasonable Price to be WLtth flnanclal

5. P:bjéét Description

reach of the people,

To_provide expert services, f{ellowships and

 trangfer of technology for a comﬁlete

manufadturing plant for live attenuated oral
poliomyelitis and measles vaccines,
The.plgnf will'consigt of. facilities of pro-
duction, ‘quality control, washing, and for
animal liolding.,

When finished the plant will be able to pro-

6., Scope of aasistance required t

duce 20 willion doses of poliomyelitis and

7 million doses of measles vaccines per annum.

6.1: Equi pment 1ncluding packaging, freight

_ipsurance_and incidental

6.2. Transfer of technology fee . . . « « « « « . » US

6.3. Expert Services . . . « .

8
B

6.4. Training of Bio Farma persomnel o . . . . . . . US 8§  325.000,-
§

6.95. Other expenses . . . . .

7. Ralated to Project Aid :

eXPenses . .+ o = .+ + . Us § 3.912.500,-
500.000, -
N 1 275.000, -

C e e e e e .. USH - 300.000,-

Total UsS $ 5.312.500,-



TEHMS OF REFERENCE .

LIVL ATTENUATED ORAL POLIOMYELITIu«
AND MEASLES_VACCINE PHODUGTION

I. BACKGROUKWD AMD CUPPORTING INFORMATION

1. Justification of the project

1.1. WHO inltlated the Expanded Programme on. Inmunlzatlon in 19?4 and

1.2.

it has become an- egséntial elément of the strategy to achleve

Nhealth for all by the year 20009_(WHO_Resolut10n no. 30.93,

. adoﬁted in iay 1977) with.the goal of reducing morbidity and mor-

tality from dlphtheria, pertus91s, tetanus, measles, polio and

tubercu10313 by prOVldlng 1mmunlzatlon agalnst these dlseases for

.svery Chlld in the world by the year 1990

While the reported numbors of cases. and death may undexr-

estimate the extend of the consequence of those 6 dlsease, they

are thought to cause some 5 million deaths among chlldren undex
5 years, while an additional 5 millioa are pérﬁanéntiy deééb1ed
worldwide (6th Report on the World llealth Situvation, part 1:1980).
The impprtahce of EPI as an essential component o6f maternal and
child health and primary health was .emphaﬁlized at various forums.
Théfdemaﬁd'fof-vaccinés'in Indonesia is expected to increase
sharply because the present coverage of the targét pdpulation Wiil
increasq to 100% at the end of the Fourth Five-year Develépmenf |
Plan (Repelita 1V). ' ’

It is therefore essential to ‘increase the production of vaccines

‘required in the LExpanded Programme on Immunization accordingly.

Thia project proposal is submitted with the objective of improving

the health services by the provision 6f'virél vaccines, particular-

1y live attenuated oral poliomyelitis ‘and measles vacc1nes in suffi-

cient amounts and at a reasonable price to be within flnanclal reach
of the people. .

One of the targets of the 4th Five Years Developmenthlan'(REPELITA
IV) is to strengthen the general public health status of the popu-
lation through prevention of communicable diseasés by immunization,
By improving the health.services, it iy expectéd that the mortality
rate of the population which stands now at 11.9 per 1.000 will drop
to 40.3 per 1.000 at the end of 1389, the infant mortality rate

,ﬁ24_



1.3.

1o4o

from 90,1 to 70 per 1,000 live births and the mortallty rate for Chlldreﬂ

'younger than 5 years (the go-called "Balita" group) from 17.8 to 14 per

1,000 _
Many chlldhood diseanes, in this partloular case poliomyelitis and measles

could be prevented by aotlve immunization only.

_ Poliomyelltis, a viral and’ oommunlcable dlsease is recognized as- a disease
'entity with epidemic potontlals, occurxlng throughout the year in tropical
“reglono. ' _ _ _

”A great majorlty of cases ocour in tho younger age group; over 90% in in-

" fants under 5 years of age, almost 80% under 2 years, and about 50% in

children younger than 1 year,

In'Indonesia'during bolio outbreaks in ssveral regencies in 19%6 - 1977,
attack rates in the Q - 4 year age group was 30 per. 400.000 populatlon
w1th estimated paralytic poliomyelitis incidence lates between 4 - T per

10,000 ln,the 0 - 14 year age group. .’ _
Dur'ing:that'periodz surveys by hoose to house. visits revealed that B80%

were paralytlc -at the age of 3 years and 50% after receiving either thera-

' eutlc or preventlve 1ngectlono.

AL three types of pollomyelltis viruses’ have been encounntered in the out-

_breaks.igases among adults_WQre also detected and clinically diagnosed

either as polynéoritis_and/or onoeohéiitis; thé—youngeot was. 17 years old
and the oldeat over 60-yearo of age, also acoompanled by paralyols.
This means that the dlsease 13 highly endemic,

-

Measles is an"achte'and'highly contagious viral disease in childhood, and
in developlng countries half the children become - lnfected during their

flrst year of life with mortality rates reaching as high as 60%,

Measles is uﬁually contracted during ohlldhood w1th bronchopueumonia, en—

cephatitia and otltlo media as its chief Compllcatlonﬂ, with some of these

camplicatlono reoultlng in lifelong’ handlcaps and seguellae.

Secondary bacterlal and v1ral compllcations are malnly responslble for the

high fatalltyrrateo of measles in certaln developlng countries.

Besidés, a;diréof correlation was also found between mortality and malnu-

trition which alters the host response to the virus.
Socio-economic and'public'health factors play also an important role in

the outcome of the disease,



1.5,

1.6,

Meaﬁleé is endemic throughouf'most countries of the vorld, having
a charactefistic tendency to become epidemio every 2 - } years,

The highest incidence is usually in the 1 - 5 years age group, and.
by the age of 20 years about 9056 of persons have had an 1nfect10n

with meas]es virus,

Serions-outbreaks of m8331es with significantly.high mortality rates

' have been reported ih some developing countries,

In’ Chile for instance, measles was respon51ble for 2 to 3. SA of all
deaths in the country and for 50% of all deaths due to acute communi-
cable diseases. ' '

In West Afrlca, measles wag one of the leading causes of death and

disability in chxldren witilanoverall_mortallty rate of 5 “_10%-'

A large outbreak of measles. occurred 'on the islands of Lombok in 1977

1.7,

affecting 12.508 children with a case fatality rate of 2 - 9%.
in 1983 - 1984, outbreaks of measles also ocourred in West Java with
case fatality rates between 15% and  24%. '

. Smaller outbreaks have subsequently pocurred in several regions of the

country with case fatality rates Tanging between 2.9 to 25 %,

It was also evident that during these outbreaks most of the victims

were at age 1 to 4 years, and that nutritional status plays an impor-

tant. rols on.the outcome of the dlsease asg’ ploved by the fatal cages.

. Becondary bacterlologlcalland ¥iral’ complxcatlons_are most probable

fesponsible for the relativey high case fatality ratea.

Hdspifal éurveys carried out in Indonésia.during 1969 - 1971 pro#éd

that the case fatallty rates for measles was still as high as 8 y 8.

. Although data - concerning compllcatlons of measles in Indonesia are not -

1.8.

available yet, but as can be seen from the figures in the German Demo-
cratic Republic, complications occur in 6 - 7% of all measles cases,

After intrdduction of mass immnization, only sporadic cases were re-

corded in that country during the following years. .

The excistance of well-organized immunization programmes and public
health services in developed couniries reduced the comnlicalions due

to measles to 0.2 - 1.0 per 1.000 cases,

— 26—



1.9, After the eradication of smallpox{gldbaliy;'and”knOWing the achieve-

1-11.

1.12.

1‘139

ment reached by . .developed countries ‘in- controlling infectioua dis-

pages, WHO has lawiched an Expanded Programmc on Immunization in 1974

cand 1t has become;an_eesential element of the Btrategy to aehleve
"health:for all by the year 2’000"~(wn0“resolutiah no. 30.53 adapted

in May 1977) with the goal of reduclug morbldlty and mortallty {rom

‘diphtheria, pertussis, tetanus, tuberculoois, pollomyelitie and meag-

les for eve1y child in the world vy the year 1990

Indonesla also commite to this EXpanded Proglamme on Immunlzafion and
is adtive conducting it; therefore the demand of pollomyelxtjs and
measles vaccines in Indone51a is expected to increase sharply because'

the present coverage of the target population will increase to about

_100% at the end.of the Fourth -Five- -year Development Plan, -

Hence, it is therefore ESSential to 1ncrease.the production of polio-

y911t18~ and mcasles vaccines requlred for tha xpanded Programme on

Immunlzatlon. L ' o -

in order to protect these'susceptible children, preventing meagurep
by active 1mmunizatlon as has been carrled out in developed countr:es

shoued be lnltlated

In the*freme of efforts'fe be self-reliant.on the prdducﬁion and Bﬁpply
of poliomyelitis— and measlee vaccines needed. for the immuﬂizatlon pro—

BT amne, strengthening ‘of Perum Bio. Farma as a state enterprise assxgned

by the Government to produce va001nee, in thlS cagse poliomyelitis- and

'measles vaccinee in essential.

Yhen the vaccinee are produeed locally, a large amount of forelgn cur—
rency could be saved annually, while the price of the vaccines could
be’ expected lower and wlthln the flnan01al reach of a larger part of

the populatlon.

Tis project proposal is submitted with the objective of lmproving the
health BBrViCEB by the provxeion of live attenuated poliomyelitis- and
measles vaccines in gufficient amounts and at a reasonable price to be

within financlal reach of the pOpulailon.

One of the targete of the 4th Five—year Development Plan (REPELITA IV)

is to sirengthen the general public health. status .of the population

through prevention of communicable diseases by immunlzatlon.



By improving the healih gervicea, it is expected that the mortality
rate of the populatlon which sptanda now “at 11,9 per 1,000 will dlop
‘to §0.3 per 1.000 at the end of 1989, the infant mortality rate from
90,1 to 70 per 1, 000 livae. blrths and the mortality rate for- children
younger than 5 years (tha s0- —called "Balita“ group ) from 17.8 to 14
per 1. OOO T : :

Many childhood disaases, in this particular cage measles, coulﬁ be
prevented by active‘immunizatlon.only.‘ '

of the nrojgﬁt ard its nctivities_

tame of the project ¢ Live atbemnsted oral Policwyelilis and .

Heassles Vacoione moduweiion, -
Purpose anl JJLnli]Cuan oF tie projuct

i Criteria hd"’ buen used by ccuntrwu to detlrmlne wh-thor polio-
Vr"yPlltJS i3 & hf.-..tl'l,h pr oblom 1‘u1u;r1n.-_: repulor _Jmmun) #izkion sueh
ag, il paralytic cases in “the ape F'-*mrp' of 0—1 ‘!t’iil.'sisu:'e [l‘i.{fi.f.'l‘
than 10 per 100, OO), and also il the mumber of na u7po}iomye1iiis

cases is al least 1 per TOU.Q()u per year,

L. In Iﬁdunoﬂin puiiomyelitjs is sndepic wnd ococurs theouvghout yhe
Jear, OUu:'10n1]]y in eplaenacs
although the infeciion may be inaos it or sul xc]lrnt”_\l, Piria—
lysis may result for which-thc natient may b nLnllcnppad For

Tife.

Consid-rving the dala accumulated during no]iOmymliLiq Outhremks,

]
.

the abovae wmeptionaed critacia hmu&- beqsn (ullilled, evan cxceeded
gsuch a4 for instance in Horeth Suldwebi anl on the Jalﬂnd of Tali.
Paralysis prevalance vates were respectively 31 and 37 per 10,500
during 1/?7 amnd 19786 and in Palwrbang it was 21 per 10.000 in
1977 - ' '

d. As far as measles .iu concosmed, this sedialric disenses hay bteen
oreviously always considered an a mild disease with occaslonally
secondary bocterial infeelion of Lhe lungs i s complicabion.
Hownver, since TUT6-1577, outlhvenks Mave: Geenreed yﬁrLiudThr]j
in the ara group of 1~I years, with & case fatuTjterw;te ranging
between 2.95 to 25,;, i nn,Jor]t' of‘ thase prbianks =5ti"Ff'er‘i'|1g' BREYS

from molnautrition.



In 1983-1584, outbrenks of mesnles also occurced in Yeub Java

with case fatulity rates batween 1545 and 2445 .

Cimcephalitis as a complication of this discase hove been dolecthel

durving thase cutbrealis, lenving peynonent sequellae on s vie-

~ tims.

_ulncelneaﬂlen:nnln]J encuuntﬁl chl]lpnn, prtVLnflnn thnuld ha'

LOnduvtpd of which Jmmunlzntwon ig the only wuy roduce m(lhl—

' dlty, morﬁulltj and consequencey of compllcataon among thuese

youngsters.

Tmrunizstion are usnally given a3 basic immunization in the Fivrsh

yeaf of life.

JlﬂGe pollomyelltls and. mpadles matnly encounter (h1]drcn, pr.-
v@ntlon should be. conductad cof whizsh immunisation is the Onlj Hoy
to redncp morbhidity, mort111ty ani COHHBQUPHPB ef complications

among theee joung%tprs

Immun14at1onq are dﬁUdlly given a5 basie immunization in the

first vear ol life.

3. Institutional framework

3ot Slmilar to “the productlon of other bacterlal and viral wvaccinas in

33,

3'4-

Indonesia, Perum Bio Farma will be. the only institute responsible

for the production of poliomyelitis-and measles vaccines.

. Perum Bio Farma is a sfate entetprisé under the auspices of the

Ministry of Health and was assigned by the Gévérnment to produce

vaccines and sera.

Pérum-Bio Farma is responslble for the production of b1010g1cals

especially vaccines, antisera, dlagnostlcs etc. which are urgently

needsd for the improvement of the Social Health Services as outlined
by the 4th Five Years Development Plant (REFELITA IV),

By submitting this project Perum Bio Farma intends to develop its

productlon to prov1de for 11ve attenuated oral pollomyelltls—ani

measles vacclnes for the counmry.

BEBldeB Perum Bio Farma's intention to develop its ﬁroduction

capacity, this project will also strengthen the capabilities of tha

National Control Authority, resulting in the development and produc—
tion of vaccines of high quality.



4+ Government follow up . : :
441+ Whenever this project is ocompleted, the need for pollomyelitls may
be fulfilled since thim project will be able to produce 2,000,000
vials @ 10 doses of 1ive attenated oral pollomyelltls vacclne per

anmun at a reasonable price to conduct the Fxpanded Programme. on

Immunlzatlon of the Government.
The need for measles ‘live vaccine may alao be fulfllled Blnce thia
project will be able to produce 700,000 vials @ 10 doses of measles

live vaccine pel annum.

4.2. As a further development at the completion of this progect the
production’ of poliomyelitis-and measles vacclnes may be 1ncreaﬁed
continually, while 1mprov1ng~1ts quallty in compl;ance with the
development. of the latest technology and increaéing'its.capacitj

in mccordance with the increééing needs in thé future,

4.3, Through this progect Perum Bio Farma will gain technical knowhow
about. the manufacturing process and quallty control of poliomyelitis-

and measles liva vaccines,

IT. OBJECTIVES OF THE PROJECT

As its immediate objecfive, whenever this pfojecﬁ has been completed,
the provision of poliomyelitis— and measles vaccines will be fulfilled
in accordance with Government's program for the supply of biologicals
an outlined by the‘4th Five Year Development Plan (REPELITA IV).
The long term objéctiﬁe of this project is to continually improve the
products quality as well as its quantity and to manufacture with the
'latest.techn016gy of_prodpctibn so that it may become more. commonly

available and within the financial reach of the peopls.

IIT. PLAN OF OPERATION
This project is to be carried out in three years as follows 3
A. Designing of buildings, approval of design, and erection of buildings.
B. Purchasing; procurement, installation and testing of equipment.

_30,A



Ca Training of Bio Farma personnele.
D, Production starts after finiahing of building and installation of
equipment .
v. EXTERNAL.AND BIO FARMA INPULS

1. External Inputs L

Tela Equlpment for the productlon and quallty control of live attenu—
ated.pollomyelltls —and mgaaleq vaccine .
1.2, Trénéfer.of_technoldgy for poliomyelitis—and meanles vaccine.
1.3.'Exbeft Serviées _
. Bxpert dn"pfodﬁotion and - quality controle and expert for instal-
lation, teatrun and troubleshootlng of equlpnent '
1;4. Tralnlng.of Bio Farma personnel; _
trainees for_produCtlon manager, production pfoceésing, produotion.
~ control, aniwal ceres and for quality controlj
training of techniciané and machina operator.

125 Other expenses.

2. Bio Féfﬁé inpufé :

2e 1 Bulldlng for productlon and quallty control of poliomyelltls—and
measles va601ne including warehouse,xestrooms shower rooms etc.
262, Bulldlng Bpace ‘for above bulldlngs.
2.3. Services , _ 7 _ _
Consisting of'insfallation_of elebtricity, riping for gas,
pressured air, vacﬁum,"diétilled water, household water etc.,

including installation of complete sir conditioning system.

V. ESTIMATED COST OF THE PROJECT

A. External Inpuls

1. Equipment.for :
1.1, Animal house o o o o o ¢ o o o « « US$ 150,000, 7%
1;2._polio'Produ¢tion Laboratory « . . . US $ 350.000,;- 1y
1.3. Measles Production Laboratory . . . US $§  350.000,-
1.4. Sterile Filling « o « o o o = o « US §  275.000,~ i&™°
1.5. Sterile Filling end freeze—drying -
Measles vaccine . . . . . . . . . U5 $ . 425.000,- Ny’



1.6, Packaging Department « o « o o « o US & 225,000~
1.7, Sborile Zone o+ 4 o 4 s o o s s > s US S 600,000,
1.8. Medium Preparation . + « o « » - o US $ 75000 ,~

1.9, Bulk Storage of Polio and -
50.000,~

Measles vaccines e e e e e e . US S
1.10. Controle Laboratory « « - « « « « = US $ .350.000,~
1.11. In Vitro Controle Laboratory « . « US §& 80400054-
1,12, Histology Laboratory » « « « o « US 3 40,000 ,~

1.13. Warehouse; storagé of finished
TProducts . e s ¢ o e 6 @ s e o Us B 160.Q60;~

US ¢ 3.130.000,~ yLg¢9007

- Costs for packaging, freight and
insurgnce of equipment t

15% x US $ 3.130,000,~ = US'$ - 469,500,~

— Incidental expensés : _
106 x US $ 3.130.000,- =Us $ 313.000,-

> 782.500,~

» - L o o a - US
Total US § 3.912.500,~ 1978 7

2 Transfer of’ Teohnology fee for
Pollomyel1tls— and h&aaleﬁ vaccines . ~ US § 500,000~ 7}y1>aad”

3. Bxpert Services :
© For Pollomyelltlb vaccine
3.1. 1 expert for productlon (10 weeks)
3.2. 2 experts for quality control (2 months each)
-3.3. 1 expert for installation, testrun and
troubleahootlng of equipment {6 weeks)

3:da Traval expenses

3:5 Hotel and meals for experte durlng 32 m, weeks

Estimated OXPENELE ocsovnssversrastsssrsscssoacsssesrrs’ US $ 150.000’-—

[
For Measles Vaccine : ,ﬁQoo?ﬂ

3.6, 1 expert for production (10 Weéké)

3o7. 1 expert for quality control (10 weeks )

3.8. 1 expert for installation, testrun and
troubleshooting of equipwent (6 weeks)

j— 32_



3.9.

:3010.

Travel exponses

Hotel and meals for experts during

26

me Weeks

: EBtim{\‘th&xpﬁnﬂBB .Q;O‘!.“‘qi‘t“!l“!‘lt“‘.i‘n!u!‘}

4+ Training of Bio Farma Personnel

e

6.

For Poliomyslitis Vaccine

441,
4e2,
43
444
4.5.
4.6,
4.7,
4.8,
4.49.

1 production manager (1 month)

1 for production processing (3 montha)

2 for production controle (3 months each)

2 for neurov1rulence testing (12 months each)

1 for anlmal care

> technicians {3 monthe each)

2 for quallty control (1% months each) rj

Travel expenses

Lodging and meals for irainees durihg

46 m, months

Estlmated expenses bnasvseadboaeasshcettvranassens

For. Measles Va001ne

4.10.

4.11i
4.12,

4413

TRT

4.15.
2.6,
497,
4.18.

1

1
1
1
.
2
4

produotlon manager (1 month)

:productlon pr006851ng (3 months)

for. animal care (3 months)

for productlpn control (3 montﬁs)
Lechnicians {3 months éach) -

tor qualify confrol {1% months each)

machine operator {1 month)

Travel expenses

Lodging, meals and other expenses

during 20 m. monthe

'EﬂtimatEd QXPEINBEE eesrsrrssassvoscsassssasssosssnssannssas

Uther CAXPONBET enesrsnsvrtasarsonsesoorsssssantssnasdsa

total -3

6.1

6.2,

Equipment, including packaging, freight,

ingsurance and incidental eSPENEEE covsviesvcesnas

Yransfer of technology fee for POllOmjelitlﬂ

and Measles vaccines ..................,...,...,.

ReL.

US'$ 125,000 ,~

M%uaw

(pitnel

nT=oa

US $ 200.000,-

US § 125,000,

Us ¢ 300,000,

US $3.912.500,-

Us s

500,000 ,—



6¢3. Mxpert Services .
for Poliomyelitis and Heasles vaccines ssveessss US ¥ 275.000,-

644, Training of Bio Farma Personnel , . . ' '
for Poliomyelitis and Measles vaccines o....,...:-US.$ 325.000,~

6’5‘ Uther expanses ‘to.'l‘.e“l..ttidte.-.l.ﬂil!oll‘.l. US $ 300‘0%,-—-

US $ 5312500,

B. Bio Farma Inputs :
1. Buildings
1.1. Shared facilities for Poliomyelitis and

Measles vaccines

- mediﬁm preparation room ... e e e . S .. 36 aqm
~ storage room D L T
- tollets . et e e e e e e e e e e 12 Bqn
. freezer rooms for storage of bulk

vaccine and finished products . . . . . . . 144 sqo

~ washing and sterilizing rooms . . . . . . . 124 sqm

- corridOTS . 4 4 4+ « s 4 e s 4 e e o o « o 20 5qm
. 382 sqm
1.2. Building for Poliomyelitis vaccine .
- production facilities . . . . . . . . 170 sqm
~ gquality control facilities . . . . . . 170 sqm

- laboratoxry for virulent polio4firﬁs atrains . . . 36 sqm
- laboratorium for neurovirulence test . . . ... . 36- BQm
- fiiling and dispensing room e e e s e s s T0 st
—~ offices, meeting rooms, rooms for personnel .. . . 55 sqm
- corridors e R [+ sqm

— animal TOOM 4 + + « « » s o o 0 s = o « « « - 285 Bagm

‘

932 .sqm
1.3. Building for Measles vaccine
— production facilities . . . . . . . . - . 169. aqm
~ quality control facilities , 169  aqm
- laboratory/reading room : .36 sqn

—~ offices, meeting rooms,; rooms for persomnel . , 5% agm



i

toilets

H

corridors . .

Ireqzé_drying_room

LI

£111ing and dispensing room

N . - - .

36 .
70.

32

R R ()

677

agm
sqm
‘8qm

sqm

“BQm

Potimated cosb : 2.000 nqm x Rp. 400.000,~ = ltp. 800,000,000,

Buildlng apace.‘

1 200 agm X Rp. 175. OOO -

unglces, conslstlng

of ¢

3.1, Installatlon of electrlclty ering

3.2, Installatlon of piplng for gas,'

pressured air, vacuum, distilled and'

househole water, etc.:

3.3, Adr cpndifioning

Grand total T

- External Inputs '

E Y .

U8 3 2.312. 500

1 360 000

—_ 35 —_

. ; ¢ o N Rp.

Rp. 210.000.000,- |

350.000,000,-

- Rp.1.360,000.000, -

avﬁ;g;//

ooq,_"\

~

Bandung,

19 Februﬁri

1986
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I, Polio Vaccine Production

A. Production

1.

2,

Scientist

Technician

B. Produdtion'ﬂoﬁtrol

1.

Scientist

2. Techaician

C. Animal house/neurovirulence Test

hY

Scientist

Technician

Animal lab.

assistant

Control

Scientist

TPechnician |

Scientisgt
Technicién

assistant

. s

g & 0w

Required

12

ha

‘Present

To be

recruited




. o _ To -be
Reguired - Present rearuited

I. Measles Vaccine ?rbduction
.A, Productign
1. sgxentist s L -
2; Technician s 4 1 3
B;.Piﬂduéfipﬁ.Contrél - .
1. Scientist 1 2 1 -
é{ Téchniéian : ' 4- - 4
- C. F‘reéze'—-drying |
| ?ééhn;cian 7 : 4 1 3
_ D. ._Quality .Co).:ltrol
' i._s¢iehtist_ L 1 { -
2;.Techni6iaﬁ s 2 1 1
Total _
Scientist ot 4 3 -
Technician _ H 14 3 11

Grand Total for Polio and Measles Vaccine Production

Scientist : 9 7 1
Technicien : 26 6 20
 Animal Lab

assistant : 2 - . z
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APPENDIX 8

PRODUCTION OF MEASLES VACCINE

AND POLIO VACCINE IN  INDONESTA

A FEASIBILITY STUDY BY A JOINT

WHO/UNiCEF/USAID CONSULTING TEAM

Jakarta, September 20, 1984



INTRODUCTION

- Under the auspi¢és-'of__WHb;:'UﬁICEF'ignd USAID a team
international éﬁpérts was '  gathered ‘to  undertake
"Feasibility Study_régardiﬁg £he Prqduction in Indonesia
?Qlio.vaécine and Measles Vaécine". (Names of the members

the Team_aré stated in Appendik I).

- The Team visiﬁed_Jakarta'and Bdndung from September 10

20, 1984.

- This Report gives the Team's findings and recommendatinns

Jakarta, September 20,'1984

of

of

of

to



EXECUTIVE SUMMARY

Wwe studied the technical and economic feasibility of

Biofarma producing Measles and Polio Vaccines in Indonesia.’

We recommend a step-wise approach to basic ‘production of

these two vaccines, as follows:

1} . Increase the proceSSing of PoliO'VaCéine from imported bulk

coﬁcentrateé fron\'the current 30% of the amount- used to

100%;
2} Pfocésé'Méasles.Vaccine'from imported bulk,Concentréte}'
3)‘ Introduce baéicsproductiOn of ﬁeaéles-Vacéine;*and
4} Move to basic production of Polio Vaccine.

This éﬁepuwise approach allows for gradual transfer and
assimilation of. production skills, moving from less to more
difficult types' of vaccine technologies. It also allows fer

re-appraisal of the recommended programme on actual performance.
We estimate that the total capital investment to achieve

pasic production of ‘both vaccines would be approximately $5.3

million, excluding the cost of téchnology transferx.

_.--45i



Oour estimate of the cost per dose is $0.17 for Measles
Vaccine and $0.04 for Polio Vaccine. These estimated domestic
pdeUction costs appear to be of the same order as those of

vaccines imported into Indonesia.

Concurrent'with the development of producticon capabilities
at Biofarma, the caﬁability 6Ff the national control.labopatory
‘must be Strengthened to assure that vaccines will meet WHO

specifications.

.Subject to the.acquisition of production technolégy fram an
outside source, coupled with the provision of new facilities and
cqhsidériﬁg'thé present ieVel'of expertise at Biofarma, we are
confident that the basié production of Measles Vaccine and'Pblio

Vaccine in Indonesia has an excellent chance of success.



TERMS OF REFERENCE FOR THE STUDY

- The Team spent  approximately £five days‘vauainting itself
with the prevailing 1local «conditions and obtaining

definitions of the Terms of Reference for the Study.

- Following discussion with the Secretary - General of the
Keménterian Kesehatan, the Di;ector -  General of
Communicable Disease Control and other meﬁbers of the
Ministry of Health (see Appendix II) the following

parameters were esfablished:

. the products to be considered are:
Measles Vaccine (Live) and

g

Poliomyelitis Vaccine {Oral):

the maximum annual productioun capacities are to be:
Measles Vacgine - 7 million doses

Polio Vaccine - 20 million doses.

the options available to Indonesia are to be indicated;
. general recomﬁendations are to be made concerning the

choice of options, methodologies and technologies to be

employed;



estimates are to be prepared of the approximate
costings of the various options (wherever practical)
broken down into individual components (such as

buildings, equipment etc);

approximate production costings/dose are to be

calculated;

estimated manpower requireménts are to be indicated.



ASSESSMENT OF CURRENT SITUATION

L

1. Demo@taphics‘of‘Inébnesia

~ . Estimated total population: 160,000,000
~ . Birth-rate: 3.3 to 3.5%
- Number of New Borns Annually:.S.E_to 5.6 million

infants.

2. Major Causes of Infant Deaths

= Diarrheal-diseases e e e
- . Acute rESpiratoryiinfections

- Tetanus

3. Estimated Immunization Coverage

- _'For diphtheria, tetanus and
whoecping cough - using

DPT Vaccine _ . 40%

~  For tuberculosis-using

BCG Vaccine g0%

- For poliomyelitis-using

Polio Vaccine _ less than 10%



- For Measles—using

Mecasles Vaccine ' less than 10%

Vaccine Demand

Curreht ‘demand . for vaccines - is determined  largely by,

Government purchases; the private market demand is small.

REPELITA IV, the Indonesian five-year plan that began in

1984/85 states as one of its aim a minimum of 65% overall

immunization coverage.

Eventually the Government intends to achieve 95% average.

Infra-Structure for Vaccineé Distribution

- Biofarma - Bandung is responsible for all imports and
production of biologicals, both for Governmeut and

private market use.

- Biofarma distributes to the Propinsis, which in turn
"send it to the Kabupétehs,from which it goes to the

Kecamatans.

- Actual immunization is effected through the Puskesmas

(Community Health Center).



6.

‘Biofarma - Bandung

&

Biofarma is the organization in Indonesia manufaasturiag

and importing biologicélé.

Biofarma is a Government ‘entity, responsible directly
to the Minister of’ Health. However it oparates

as a private concern and pays taxes applicable Lo a

private Indonesian concern.

currently Biofarma manufactures the following:

. Chdlera'Vacciné 

- .TyphOid'Vécciné'

L TAB Vaccine

. Cholera — TAR Vécine

. Pertussis Vaccine

. Plague Vacciune
. Polyvalent StaphylococCaL_Vacéine
.« . Polyvalent Streptococcal Vaccine

. BCG Vaccine

. . Diphtheria Toxoid

. ‘Tetanus Toxoid

. DT Toxoid

. DPT Vaccine

. DP Vaccine

. Rabies Vaccine

. OralIPolio Vaccine (fiom-imported cou;eutrates}



. . Diphtheria Antitoxin

.~ Tetanus Antitoxin

. 'Rabies Antitdxin

. Infusion Fluids (6}
. Diagnostics {8}

The Team visited Biofarma and was extremely impressed
with the level of expertise, facilities and
housekeeping as applied to products currently being

manufactured.

Biofarma has essentially no eXpe:ﬁise'nor'facilities
for the large-scale 'produCtion of Measles and Polio
Vaccines and limited expertise and facilities for the

contrel of these two products.



" §TUDY ASSUMPTIONS

The. following major assumptions have been made:

2 Biofarma will continue to be the sole source in Indonesia of

‘all human vaccines.

- Technology for basic production of Measles and Polio
Vaccines will have to be obtained in one form or éﬁother

‘from source(s) outside Indonesia.

- The annual consumption of Polio Vaccine will eventually
reach 20,000,000 deses and that of Measles Vaccine 7}000,000
doses.’

-~ The Polio Vaccine required will be"thé' Oral Live Vaccine

2

‘type rather than the IﬁjéctabiéfRilledivacéiﬁe”type.

- Production and gquality control (Q.C.) facilities will
Gonform to the pertinent WHO specifications. The final
'products-will also conform to the appropriate WHO product

specifications.
- Indonesia will have a adequate supply of cynomolgus moukeys.
- "All estimates have been made on maximum capacity of 20

million doses Polio Vaccine and 7 wmillion doses Measles

Vaccine.

— 53—



All figures stated in this Report are estimates only, based
on 1984 price. Before proceeding with implementation of any
‘0of the options,_a detailed, upwto4date'costing should be

undertaken.

The price df teshnology transfer has not been included in
£he Report as the possible configurations and components of
technoleogy transfer érrangements are highly variable. This
cost will ‘have to be determined = by negétiations betweén

Biofarma and potential sources it such technology.

Tt is noted that in order to comply with the requirements of
WHO the establishment of a comprehensive,, .independent
national céﬁtrol facility must precede the.manufactqre of
biological products. It is therefoﬁe. assumed_ that_  if a
decision is. taken to iﬁitiate_ the production of ﬁeaslés
and/or PoLiQ Vaccingsuin indoﬁeéia,-tﬁegQ.C, capability of
the . Food and ,“Drﬁg Directorate Qill, be increased

appropriately.

As instructed by the Director - General of CDC the cost of

money has not been included.

— 54—



MAJOR. OPTIONS

Summary of Option

Option I - Import Polio Vaccine bulk corncentrate and import

‘Measles Vaccine in final containers.

!

. Option II Import both Polio and Measles Vaccine bulk

concentrates

Option YIII ~ Import Polio Vaccine bulk concentrate and basic

production of Measles Vaccine

Option IV - Basic production of both Measles and Polio

Vaccines sequentially

Option V - Basic production of both Measles and Polio Vaccine

simultaneously

- All of these Options can be pursued ﬁnd with the exception

of Option V none are exclusive of one another.

- In arriving at our final recommendatioﬁ. we considered a
large numbér of factors such as cost,.technical expertise,
chaﬁées for success f{or failure) and the foften starten
objective of almost all of the Indonesian officials to make
Ipdonesia - independent of outside sources to Polio - and

Measles Vaccines.



Our analyses, although ounly eStimates; indicate that the
cost of Vaccine prodﬁced in Indonesia could be competitive
with curreuntly = purchased vaccine once facilities and

technologies are in place.

On thHe other hand opportunities may exist for reductions in

the purchase price of vaccines from outside sources.



RECOMMENDATIONS CONCERNING THE OPTIONS

1]

- Currently Bleofarma puréhases 30%'of Polio Vaccine as bulk
concentrate for dilution and filling and 70% as final filled

containers.

- "As the initial step we recommend that all Polio Vaccine be

purchased as bulk concentrate for = fionishing at Biofarma

{Option I)..

- We also recommend that improvements in long-range planning
coupled‘with-increased purchase " volumes might be used as

factors in negotiating lower prices for both vaccinas.

Step 2

- Measles Vacciune currently is purchased in final containers.

- Tt is recommended that Measles Vacciné be bought as bulk
concentrate for filling, freeze—diYing and finishing {Option

I1}.
- Although this may not be any savings, this would provide

Biofarma with valuable additional technical experience in

freeze-~drying and final container Q.C.



- Financial outlay foxr processing of Measles Vaccine -bulk
concentrate represeuts a very significant portioca of the
total outiay required for basic proeduction, so 'that.'the

additional outlay required for Step 3 is greatly reduced.

Step 3

- - We recommend that Biofarma iuntroduce the basic production of
Measles Vaccine while ~continuing to finish Polio Vaccine

from bulk concentrates. (Option III).

- Having already introduced the processing of Measles Vaccine
from bulk concentrate in ‘Step 2, the major outlays for

equipment and facilities will have already been made.

- Basic production of Measles Vaccine regquires simpler-
productibn and control methods than that of Polio Vaccine,
and thus would 1lead to greater possibility of initial

s5UCCcess.

Step 4

- Once the Measles Vaccine basic production programme has been
successfully completed, Polic Vaccine -basic production

should be introduced. {(Option IV}.



We strongly recommepd that _M_e:as;'_t_es and Polio Vaccines basic
p;oduction ﬁoﬁ'bé uﬁdertaken éimuitaneoﬂsly {Option V); The
résohr_;é:és and facilities at Biofarma or likely to be
.avaiiable to.Bipfarma.are in our view, inadequate.to handle

both vaccine programwsts simultaneocusly.

Step 1 could be jnitiated immediately .only reguiring

additional filling equipment.

Initiation of Step 2 will need the provision of stitable.
space and 5érvicés, and purchase and imstallation of filling

and freeze-drying equipment for Measles Vaccine.

We caution Biofarma to obtain outside -expertise préferably
from the transferor of Measles Vaccine technology prior to

purchase and installation of the equipment.

It is important to assure the compatibility of the equipment:
with the final facility design and prodgction,process.
A proposed time-table for. Steps 3 and 4 can be found later

in this Report.
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RECOMMENDED PRODUCTION TECHNOLOGY

IntrddﬁcﬁiOn

- It should  be Eemphasiied ”ﬁhat the undermentioned
recommendations are those of the Team but that final choice
of technology has to be made by Biofarma and the transferor

of technology.

- It is anticipated: that +the -technology adopted will be
similar or identical to that used in many majbr preduction
laboratories. 'The.tephnoldéy'will have been proven iﬁ éaét.
experience and it is anﬁicipated that tﬁis.technology will
not be displaced by an improVed-technology in the forseeable

future.-

- Stress is laid on the absolute need for the transferor of
technology to supply Biofarma not only with expertise (see
' "Recommended Methodology of Project- Execution") but also

most.iimportantly, with seed strains, cell substrates and

continuing technical support.

Measles Vaccine Technology

- Chick embryo fibroblasts should to be used to grow a strain

of measles approved by WHO.

60—



Oral Polio Vaccine Technology

- - Primary monkey kidney ‘cells should be used, with the

Sabin seed_stra._ins éppr‘o‘ved by WHO.



RECOMMENDED METHODOLOGY OF PROJECT EXECUTION

~ It is essential for Biopharma to. first make arrangemeunts
with a current, large wvolume producer of Maasles Vacc1ne for
the transfer of the necessary technology and’ know how, and

for Polio Vaccine at some latexr date.

- For technical reasons and -as a matter of practicélity the
puﬁchase of techunology should'.go hand in hand with the
purchase of bulk concentrates from the same source. This,is_'
essential as production technoiogy of one manufacturer may

not be appropriate to process.bulk'conCEntfates from another

producer.

- Transfer of technology to Biofarma should as a minimum,
cover +he undermentioned major items. It is of couxse
_understood that for all. of +these the -transferor of

technology will work in close collaboration with Biofarma.

a. General Consulting.

scheduling of all major tasks and the monitoring
thereof;

. lay-out design of the facilities and collaboration with
local architect/contractor;

. regular inspection of the building of the facilities;



" b)

selection of the 'rquiréd equipment and . production

components and potential sources thereof;

purchése.of the egquipment and prewshipﬁent'inspection

thereof (if so desired);

shipment and .insurance of equipment and production

‘components (if so desired);

supervision of thée installation of all static
equipmenf;

Validation'bf buildings and equipment;

trial production ruuns;

mbnitéring of the manufacture of the "consistency”®
prdducﬁioﬁfruﬁs;

supply of all essential manuals;

‘assistance in obtaining product "registration™ from the

appropriate local authorities;

"tfoublé—shooting“,
Training

training of selected.Biofarma.personnel in premises of
the'ﬁrénsferor of Eechnology in all required aspects of
production, Q.C., maintenance, record-keeping etc;

assistance in the training of other Biofarma persounnel

in Bandung.



<)

 Duplicate Q.C.

- Duplicate Eesting by the transferor of technology

during certain stages of production until both parties
are satisfied. that production and Q.C. are running

satisfactorily.



MAJOR REQUIREMENTS AND ESTIMATED COSTS FOR PROJECT EXECUTION

¥

1, Site

- Sufficient ground is available at Biofarma to accommodate
buildings for productibn and quality control of Measles
_Véccine and Polio Vaccihe'and”xelated requirements.

- No cost for land has been included_in the calculations.

2. Buildings

- Foxr prbductidn and quality control it is proposed that one

building be erectéd qonsisting of the followings

. gquality control facilities for both Measles Vaccine and

Oral Polio Vaccine (Space A};

. production facility for Measles Vaccine (Space B);

. central facility for washing and sterilizing, media
preparation, water distillation, inspection, packaging,
warehousing which can serve both Measles and quio

(Space C);

. production facility for Oral Polio Vaccine (Space D).

7657_



Such a building can be erected in’th-Stageé:,Space A, B and
'C first with Spacé D later.

In addition, before Polio_,VaCCiﬂe production’ can be
commenced a sepatate_hnimal Holding_Facility Qill have to be

erected {Space E}.

_The undermentioned figures for area and approximaté building
costs are approximatibns only and must be refined jointly by

Riofarma and the transferoxr of technology.

Designated Space Area im Cost/ Es£imé£ea;Total
5q. Meters Sq. M* Total cost’
' _ _(Rp,OOU’s) (Rp.OQQLgLﬁ_
A ' 230 '25(_1_ 52,.500.;0.
B o 450 Z50 112,500.0
C. . 550 250 _-l37'500*0,
' Sub total I 1.2.3.0 ' 307,500.0
D ' 550 250 137,500.0
.E _ 550 200 _ 110_,000.0
" Sub total IIX 1.100 | 24?.,500.0
‘Grand Total 2,330 ' 555,000
* The cost/sqgm was estimated by Dr. Nasﬁtion of Biofafma

and does not include airconditioning/ purification



Services

No provisions have to be made for the generation of either

steam or electricity as Biofarma have sufficient spare

capacity.

Water is also in:abundancé apbarently,'but provision will

have to ~ be made for deiocnization and distillation

facilities.

Gas will have  to be purchased in bottles (LPG) and

compressors will have to be installed for compressed. air..

Estimated Equipment Costs

(includes'airconditioning/purification)

4.1 ©.C, Measles production : Rps. 000's Uss 000's

and Services

Space A (Q.C. Facilities) - | 1050
Space B and C (Measles

Production and Centfal

Services ' '1,600.0

Freight and Insurance S 170.5

buty, Sales Tax, VAT - 600,160.0

Installation and validation e . 85.0
Sub Total I 600,160.0 1,960.5



4.2 Polio Vaccine

space D (Polio Production) | 1,300.0

Freight and Insurance - 130.0

;space E (Animal Houée) B .120;0

.Freiqht and Insurance 12.0

Duty, Sales Tax and VAT  449,840.0

Spacé:E (Anim§1 Hoﬁse' |

locally made equipment} 30,000.0

Installation and validation 7.0

sub Total II  529,840.0  1,633.Q

(Rps.00Q's)  (US$000's)

4.3 Grand Totals . Rps.1,130,000.0 $3,593.5

Animals

In this case "animals"” refer only to the monkeys required

for Polio Vaccine production and quality control.

Other animal requirements are small and can be serviced by

Biofarma's existing animal facilities.



For full Polio Vaccine"production/qﬁality éontrol it is
esﬁimated thaﬁ ?hé follbwing numbérr of moﬁkefs will be
required annually: | '

.. ..prodUCtion:;140 "clean" mounkeys

quality,céntrolz 430 monkeYs (not_necéssarily'"clean“)

{The qﬁantity for production may be over-stated)

Assuming a 50%"rejection'rate'of incoming monkeys the total
_ estimated annual requirements ares

. prodﬁction _ . 280 animals

. gquality control 430 animals

710 animals

It has  been assumed that monkeys will be purchaséd from
local sources at a laid-down prioe in Bandung of Rps.

30,000 each:

Hence, total aﬁnhaIHCOsts'(in RpéJ‘odo-s):

710 x Rp. 30 = Rps 21,300.0.

{It has been taken that this figure will allow for feeding

etec of the animals as well)

Production Components

These comprise all chemicals, fetal calf serum, filters etc

reguired for production and quality countrol.
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Estimated costs.

BRps. 000's ' US9000°s,

Measles Production | i o 225.0
Quality control ' A S _ 50.0
Duty, Sales Tax, VAT . 27,500.0 o
| Sub total I 27,500.0 E o 275.0
Polio Production : _ . g : 225.0
but'y‘, Sales Tax, VAT. . 22,500.0 |

Sub ‘total II o - 22,500.0 - 225.0

Vials

7.1 Measles Vaccine

- It has been assumed that locally made vials will be
used for the diluent and imported ones for the vaccine

itself.

- It has further been assumed that approximately 15%

breakage and discards will be experienced.
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- Estimated costs:

.  Rps.000's  USS000's
Diluent vials . _ '
805,000 x Rps.49 39,445.0
Vaccine vials. |
- 805,000 x US$0.12 I 96.6
Duty, sales tax, VAT : 20,500

Total ' L ' 59,945 - 6.6

7.2 Polio Vaccine

- It has been assumed that Jlocally made vials will be

used.

- Breakage and discards to be the same as for Measles

- Vaccine.

- Estimated costs Rps.000's
2,300,000 x Rp. 32 . 73,600.0"

g. Seals

- Locally made ones will be used
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- Estimated cost - Rps.000's
MeasleS'diluent
805,000 pieces 3,220.0
Mgasles'Vaccine -
805,000 pieces 3,220.0
VAT 161.0
.Sub Total I 6,601.0
Polio Vaccine - 2,300,000 9,200.0
VAT 230.0
9,430.0
Stoppers

- Estimafed costs

Imported stoppers will be employed

Rps.000's

Measles Diluent 805,000

Measles Vaccine 805,000

Duty, Sales Tax, VAT

Sub Total Measles

US$000's



polio Vaccine 2,300,000 13.8

Duty, Sales Tax, VAT . 2,932.5
Sub Total Polio 2,932.5 ©13.8

10, - Droppér/Stoppers for Polioc Vaccine

- Imported Dropper/Stoppers will be used, as is the case

currently.

- Estimated costs Rps.000's - US$0060°'s
2,100,000 stoppers : 42.0
puty, Sales Tax, VAT , 8,925.0 B
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PERSONNEL

It is considered that the following mininum stéffinq. is

required:

sr. : Sr.
Scientist Engineer Technician Technician (Attendant
Quality Contxrol® 1 1 5 i
Maintenance 1

Measles pﬁoduction ! 5 14 3
Sub Total I 2 1. 6 19 4
Polio production 1. - 5 14 3
Animal House 1 | . 2
Sub Total II 2 - 6 18 5
Grand Totals 4 L 12 37 9

* For Pgl%o Vaccine Q.C. a consultant histopathologist and two

technicians will be required over  aud above the

abovementioned staffing.
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Annual salary costs have been taken at the undermentioned

.fiqures which were supplied by Dr Wasution of Biopharma and

are expressed in Rps., 000's:
. sr. Scientist 6,000.0 + 40%
. - Engineer {est) 4,000:0 + 40%

] Sr. Technician 3,000.0 + 40%

. - Technician 1 2,100.0 + 40%

. Attendant = 1,800.0 + 40%

Consequently the estimated annual

as follows {in Rps. 000's):
. Measles prodhction and Q.C

. Polio production and

Animal house

fringe = 8,400:0
fringe = 5,600.0
frihge = 4,200.0
fringe = 2,940.0

fringe = 2,520.0

salary costs calculate out

Rps. 113,540.0



' FINANCIAL PROFILE

Notes:

All figqures stated are estimatés only and must be refined
jointly by Bilofarma and the transferor of technology prior

to proceeding with project execution.

1

~ Estimated 1984 cost served as a basis.
- No allowance has been made for inflation.
- Cost of money has not been taken into account

- Direct production costs only have been calculated. None of

Biofarma's overhead charges have been included..

—~ -+ Depreciaticn has been calculated straight line 10 years for
equipment and 50 years for buildings (as requesterd by Dr

Nasution of Biofarma).

- ‘Cps£ of technology transfer has not been included {see

"Assumptions”).



Estimated Direct Production Cost Measles Vaccine

Rps.000's US$000's

bépreciation-Buildings 6,150;0 ‘ -
pepreciation Equipment | 60,016.0 196.0
Production Componenﬁs '{ ' . 27,500.0 275.0
Vials . o | 59,945.0 96.6
Seals e 6,601.0 -
Stoppers . _ _ 2,040.0 9.6
salaries . 113,540!0 ~
275,782.0 577.2
No. of Doses produced: 7,000,000
Cost per Désé ' Rps.39.40 US$0.0825
Total cost/dose
{1 US$=Rps.1000)} ' Rps.121.90
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Estimated Direct Productioun Costs — Oral Polio Vaccine

Depreéiation Buildings ' 4,950.0 .
Depreciation Equipment \ 52,984.0 163.3
Monkey Supply o 21,300:0 . -
Production Components _ 22,500.0 225.0
vials 73,600.0 -
Seals , _ ' 9,430.0 -
Stoppers 2;932.5. - 13.8 .
Droppers : . 8,925.0 42.0
salaries | 107,520.0 C =
| 424,841.5 444.1
No. of'Doses pfoduced: 20,000,000
Cost per Dose - _ ' Rps.15.21 uss0.0222
Total cost/dose
{1 USS=Rps.1000) Rps.37.41
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ANTICIPATED TIME FRAMES

Note:.

The undermentioned Time Table assumes that Option III will

be executed with Option IV commencing in Year 4.

Again it has to be stressed that Biofarma should redefine

‘this Time Table with the transferor of technology.

Yeay -« .

'Planninqrof Buildings for Measles Vaccine and Q.C;

Erection of Buildings for Measles Vaccine and Q.Cj;

Selection and Ordering of Equipment for Measles Vaccine and

Q.C;

Year

Overseas _training' of Biofarma's  Senior staff in
"fntermediate” production and quality control of Measles

Vaccine.

2

Training of staff in Bandung in "intermediate" production
| | g P

and final container quality control of Measles Vaccine;
Installation and validation of eguipment;

validation of buildings;
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- Production of Measles Vaccine from imported concentrates;
- Overseas training of Biofarma's senior staff in basic

production and quality control of Measles Vaccine.

Year 3

- Tréining-of staff in Bandung in basic production and guality

‘control of Measles Vaccine;

- Production of Measles Vaccine from imported concentrate

until basic production is running satisfactorily.
Year 4

- Planning of buildings for Oral Polio Vaccine;

- Erection of_buildings_fbr Cral Eciia ﬁaccﬁner

- Selecfion and ofdering-of éqﬁipment for Polia Vaccine;

- Overseas _training Qf. Biofarma's senior staff in basic
production of Ofal Polio Vaccine;

- Basic production of Measles Vaccine continues.



Yearx 5

‘fraining of S£aff in Bandﬁhg in basic prodﬁction~and qﬁaiity
§0ntrol-of70ral Polio.vaécine;” |

- IhStallétidn.and Validéﬁion of equipment;

. Validation of buildings; 7

- Biofafmq's production of_Orél Polio Vaccine from imported
concentrates is mqved.from current facility to néw.buiiding
and continues until basic production of Ooral Polio Vaccine
runs §moothly;

- ‘Basic production of Measles Vaccine continues.

Year 6

- End of Project.



SUMMARY OF ESTIMATED CAPITAL CQSTS BY YEAR

Year Details Rps000's Us$000's
1. Building for Measles Production
and quality control 307,500.0
Downpayment. for Measles/Q.C.
Equipment {(33%) 568.0
307,500.0 568.0
2. Remaining Measles/Q.C Equipment _
Costs 1,137.0
Freight/Insurance Equipment 170.5
puty, Sales Tax, VAT on Eguipment 600,160.0
Installation and Validation
~ Equipment 85.0
600,160.0 1,392.5
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a. Buiidiﬁéé for'brél Polio Vaccine
prbduétion_ | | ©247,500.0
_Downpaymenf for Equipment for o
Oral Polio Va?cine Prdduction

~ and for Animal House . o ' 473.0

'247,500.0 473.0

5. Remaining;Polio/Animal House

Equipment Costs. | | 30,000.0 947.0
Freight/Insurance Equipment _ .. 1420
Duty; Sales Tax, VATron Equipment 499,840.0

Installation and Validation

. quipment_ : _ ) 71.0

529,840.0 1,160.0

- 5 GRAND TOTAL . ©1,685,000.0  3,593.5



APPENDIX I

NAMES OF TEAM MEMBERS

Name : | _ Country Agency
br. Miroslav Beck (Chairman) Yugoslavia WHO
Mr. Robert E. Binnerts ‘Canada- . USAID
br. Mucrray S. Cooper | u.s. - usaip
Dr. Alan Gray ' , : U.s. S | USAID
Dr. S.tephen J. Lerman o U.s. ' UNICEE
Dr. David Magrath Britain 7_ ' WHO



APPENDIX II.

LIST OF PERSONS MET BY THE TEAM

1. Ministry of Health

- Dx. Soekarys

- Dr. Brptbwésisto.
~ . Prof. Dr. Loedin:
- 'Dr. Median Siraid

- Mr.fChafles'Siregar

- Dr. M Adhyafma'
- Dr. Gandung Hartono
- Dr. Gunawan

- Dr. XKaryvadi

- Dr. Titi Iundijati
Soewarso
- Dr. Guno Wiseso

- Dr. Sorta Toruan

2 Perusahaan Umum Bio

i

Secretary General

Head, Planning Bureau

Directdr, Research & Development.
Diréctér Geuneral, Food and Drugs.
Head_Technical.Implémentation tnit,
Food_&:Drugs'

Difecfor Generai, CDC.

Secretéry to Directoﬁrueneral

Hééd Epidemiology and Immuniéation
Chief, Epidemiclogy and
Surveillance

Medical.officer, Epidemiology and
Surveillance

Chief, Immunization,.

Medical Officer, ImmunizatiOu

Farma

- Dr. M.S. Nasution
- Mrs., 5. Soeharto
- Dr. Sutaryo

~ Dr. Ina Madiapura

Director
Commercial Director
Production Directoc

Head, Virus Vaccine Productioun



Resident Agencies

Dr.

Dr.

Mr.

Mr.

David H. Calder

Warren Jones

Richard S. Arnold

Daniel J. Brooks

Rodney Hatfield

APPENDIX II

Page 2

Chief, Office of Population
and Health, USAID

Administrative Officer, USAID

‘Medical Epidemiologist, USAID

Representative to Indonesia
UNICEF

EPI Project officer, UNICEF



APPENDIX C

AN 'I‘NTRODUCTiON TO CONNAUGHT LABORATORIES' TECHNOLOGY 'TRANSFE‘R ACTIVIT.IE'S'

Connaught Laboratories, Toronto, Canada has a ﬁong h1st0ry in the transfer'
'of technoiogy for pPOdUCtlon and qua]1ty contro! of ‘biological products

This, coupled with Connaught being one of the wor1d 5 ma;or-vacc1ne pro—
ducers, caused the World Health Organization/Pan American Health Organization
to appoint Connaught as its Consu]tant for Smallpox Vaccine by latin

American Governments

A considerable amount of additional experience was gained through the'tech-
nology transfef by Connaught to its joint ventures in Mexico and Brazil.

Durlng the past three years, Connaught has acted ‘as Con5u1tant to the
'Government of Pak1stan for- the estab11shment in Is]awabad of an Oral Polio
Vaccine process1ng plant. This prOJect which was financed 301nt1y by the
Government'of:PakiStan'and the Canadian Internat1ona1 Deve]opment Agency
Was execufed“on time and under budget. Since then'Connaught's services

have been retained for this project in a "continuing support services" role.

Tn Januaﬁy 1983 Coﬁnaught_wdnfan'iﬁternational'UNICEF tender to act as -
Consultants to the PaKistan_GoVernmeht for the $etting up of a Measles

Vaccine, production unit. This prbject currently is being executed.

NegOtiations with other foreign deerhménts for operations to manufacture
InJectab?e Palio Vaccine, Rabies Vaccine {Human Dlplo1d Cell or1g1n), Measles

Vaccine etc are in advanced staqes.

Connaught's philosophy of techﬁoTOQy transfer is one of ;bta] commitment.

it is for this reason that, in 1981, Connaught established a separate

‘Division involved solely with technology transfer. To the best of our

_'know1edge,'Conndught is the only commercial biological producer to have
such'an entity;
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Connaught’s production of a broad range of biologicals, coupled with
its extensive researth and development as well as its'ekpértise_in
systematic techno]ogy transfer, enables Connaught to assist its
clients in very many difference aspects of production and quality
control. o | ' '

In addition, Connaught'always is interested in cohsider{ng atquisition
of incomiﬁg fechno]ogy.as well, thus pOtentia]ly.creéting_twoﬂway

technology transfer.

Last but not least, Connaught is acutely aware that its reputation is
at stake in each and every project it undertakes. Consequently it tries
to ensure at all times that commitments, time-frames, costings, etc. are

strictly observed.
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BIO FARMA

i brief

’ History

Bio Farma, Hhichli; also widely known as the Pasteur Institute
is in fact an old establishment with a long and moving history, es-
tablished in 1890 by deoree of the Governor General.

_It:ﬁas thén‘naméd'tha "lgnds:Koepok Inrichting", temporarily
.houﬂed in #he‘oldImilitary_hospital:inxqakarta, aBaigned {o produce
vacoinie virus vaobine'(“lymph“) partioularly for the armed forces.

It waﬂ in- particular the ploneerlng of socientists like SCHUCKINK
KOOL and NIJLAND who ocaused this establishmant to grow inio a resl in-
ptitute whioh accordlng to OTTEN's report in 1926 had even the greatest
production capacity of lymph in the world. .

In 1895 a rabies department was added, after which the institute

wat ‘then popularly ¥nown as Pasieur Instituts.



Significant results wers obtalned with the development and pro-
duotion of dholeraﬂg plague~ and typhoid'favar vacoines whioh proved
to be powerful $ools to preven} the further spreading of these then
.rampant diseasasn,

Not long afterwards antlntatanus, anti»dlphtheria and antiwnndke :
veném sera became available, followed by tatanus~ and dlphtheraa toxoids
for active immunization. _ _

It is sasy to oontemplate that the vaccines produoed by the ine-
stitute was then a godsend tool to incraase the health and welfare

of the general population.

in 1923, when Pasteur Institute moved to its present location in
Eandung,-a routine diagnostic laboratory was set wup widening the in-
stitute's role into diseasa diagnosis and p&blic health. ThiB 1ﬁbor&~
tory has been and Btill is a’ great help ‘for the medical ' praotltloner
and hospital dootor in maklng nis dingnosis, and for health officials -
to make an spidemiological approach .and evaluation of communicable di—
Beasaes . |

Sinoce 1952, the management of Bio Farma has ‘been entlrely taken
over Yy Indoneﬂlan personnol-_ CActivities were inoreaaad and widened
:andfthié lavoratory even developed into a National Reference Conter
for Enierobacteriaceas - including Vibrio cholérae and patﬁogenic
E. 0011 - Leptospira, viral and 1ﬂwlre’f.‘l:ma,l dlseases._

In this way, wae have not only a constan+ contact with current
public health problems as far as the production of immuniz;ng agents,
but 1t oan-also solve and eludioate practioal problems of'pﬁblié health
and preventive mediciae,

Because of its undeniable activities which were done with conscious
respon91b111ty, the -institute was soon’ acknowledged by the Departm“nt
..of Heaglth as =a wellmapproved 1nstiﬁut10n and was able to function as a
Central Public Health Laboratory'wi%h its reference laboratories in many
fields of microbiology. o
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Meanwhile, in 1955 the name "Pasteur Tnstitute" was changed
into “Perusahaan Negara Pasteur", mnd'after anoiher nemé change ot
long'iast it beoame “Perusahaan Umum'Bio'Fnrma",'a'étdté'OWned enter—
prise manufaoturlng biologicals. ' ' '

Up 1111 now, Blo Farmn is the only facillty 1n the oountry to
rrodudes vaccines and sera whioh are done under strict scientific con-
vl : . . : R |
ALl products manufactured by the Varlouﬂ productlon unlts are evamined
by the Qality Control Dapartment bafore oomlng into the market. Bio
Parms strives that ‘all its products at 1east meat the mlnimal requirau.
ments of the W.H.0. or minimal raquiramsnts as stipulated by the Indo-
negian or by forelgn pharmacopoela, depending on the kind of test. '

Aotivitiies and aohievemsnis

In ifs long histdfy, Bio Parma has always playéd_an important role
in the field of production_df biologicals, researoh, and public health

as seen in the following iist‘of achievements 'y

- One of %the oldesi vaocine developed and manufactured by Bio Farma
was the_piague vaocine when an outbreak of plague in East Jeva was
reported in 1911. _ ' :

Affarnarda;-a new vaocine containing naturally diesociated live
avirulent Pasteurella pes{ié sfrain Ciwidey organisms was developed,
and several years later the avirulent Harbin strain was added.-
The isclation and discovery of this avirulent Ciwidey strain was done
by this institute. i

The last serious outbresk of plague oocured in the firpt quarier
of 1968 in Boyolali-(Central'Java). No cases has been reported now
dﬁe 1o the vigbrous measuras taken by ithe health ser#ioas, and. Bio
Parma still maintains its akill io produoe this vaccine am a pracaution

if the vaccine is neseded again.

« Bafore the second world war, Indonesia was practically fres of smallpox.

This was due to a well-planned eradication programme managed and



conducted by this dnstitute and the use of a potent vacoine.

AB 8 result of tha detorlation of general public health condltions
during and after the WAy aasea of ﬂmallpox raappearad andangering
ssveral parts of the country. _ _ _

In 1946 the use - of roomdried Bmallpox vacclna was, introduced
natlonwlde with graat sucoess. Smallpox apidemics whlch at that time
threatened the country could be conquerred within a relatively ‘short
time. When the Govarnment Btarted an intenslve eradioation prograne
in- cooperatlon wlth the W.H.0. in 1968, Blo Parma was ready with its
new freezedricd Bmallpox Vacoine conBiBting of freezadried partlally
purifled washed elamentary bodies of the VaDOJnla virus, and ad. a
direot result of the use of thls va001ne, ;ndone;la wan dgclarpd -

fres of smallpox in 1974.

-~ In 1957 we were alreadj using monkey kidney ceilé, thckén £ihro—
blasts and Hela cells for the diagnosis of viral diseases, The firat
isolation of ‘the Dengue virun was aohieVed by Bio Farma in 1972 -

after its presence was proved previously by serological tests.

— To cﬁhply with the inoréasiﬁg needs for vaocines nsed in the expan—
ded programme on immunization which is now haing oarhicd out by tha
government, Bio Farma is taking its firat ateps in the field of blO—
-techno}ogy five yeara ago by'using_agtomated fermantors in the large’
sonle produotion of diphitheria, tetanus and pertussis vasccines.

But we realiza.ihat we. 8till have g‘longftihe to go. One of:the tare
gets of the fourth Five—year Davelcpmént'PlanfiB to lowef the infant
morﬁality_rate by immunization of infants..

- -A large amount of vacolinss will ba neaded for the'expanded progrémme
on immunization; and plans are allready drawn to order larger fermeéen—

tors in order to fulfill the future needs for veocines.
- Blo Farma is also moving into the production of plasma substitutés

and sterile infuse solutions by itransfer of technology from Behring
Werka, Harburg.



Research and future plans -

In ordor to improve the guality and ‘ability of our technical and
scientifio personﬁel, the'managemdn{ of Bio Farma iﬁ atimulating them
to carxy out research and investigations in ‘the fialds of microbioiogy,
public health, biochemisiry eto. Young and promialng scientists are -
send abroad to study and train in foraign univeraities, production fa~
cilities and researoh centers.

To keep up w1th recent 1mprovemania in vaccins productlon techno--
Yogy, new techniques 1nolud1ng-genetio anglnaaring to produce vaccines
cheaply -and in sufficient amounts ‘are being ostudied and explored for
the possibilities of transfer of technology.

Because of it Bio Farma is steadlly developlng into a comblned
productlon— and research faclllty, each working closely together in
never ending efforts to pruduce better Va001nes and Beara and to develdp
new produvvs. _ 7

Bio Farma also enjoys fuil cooperatlon from laboratories of
foreign oountries and from 1nternat10na1 organizations,

At this moment we are employlng 400 people, con51st1ng of 160
teohnical and 240 non—technical paraonnel Of the technical personnel,
40 are solentists from different disoiplines and T5 are laboratory
technioians. | ' o
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BQS'ﬁLw\VITé OF BIO FARMA STAFFS

1. Name . Dr.(Mrs) Ina Madiadipura
Date and Place of: 15 September, 1936, Padang, West Sumatra
“birth _
Education. :'Faculty of Med1c1ne, Padsadadran Unlverulty -
, . Bandung, 1965 - .
Experience and : 1965 Viral Vaccine Productlon Department BlO
training ' ';rarma
' ' 1969"Sma11p0x Vacc1ne Productlon and Control
(6 monthsg) -
~ Vaccine Instltute Paamadangar, Indla -
_2.-months:"

- National Institute for Communicable Di-
‘seases; ‘New Delhi, India - 1 month
- R.I.Y, Bllthoven, Netherland - 3 months

1978 Polio and Measles Vaccine Production and
Control (6:1/2 months) '
=~ Tastitute of Immunology, Zagreb Yugoala-,
‘via - 6 weeks -
L~ Torlak Instlute, Beograd Yugoslavia =
8 weeks. _
- R.I.V., Bllthoven Netherlana - 3 weeks'
- Sclavo, Siena, Italy - 8 weeks. -

1984 Snort Course on Vacclne Productlon - LPI/
. V541D =
- Semlnar, Amerlcan Society of Mlcrobloloﬂy
St Louis, Missouri, USA - 1 week
- Blo-TechnolOgy, hatlonal Cancer Institute,
Fort Detriech, Frederlck Maryland, usa -
1 week - -,
~ Quality’ Control matlonal Instltute of |
: Health," Bethesda;rﬁaryland, USA - 2 weeks
1984 Workshop on Rabies Vaccine Production in. .
L ‘Vera cell, Pasteur Tnstltute,_Coonor, India
) weeks S

1985 Measles Vaccine control, Institute Merieux,
Lyon, France - 35 weeks

5. Name : Dr.(iiiss) Amy Retno Suprapto
Date "and Place of: 1 April 1941, Pasuruan, East Java
birth
rducaticn : Faculty of Veterinary MEdlclne, GaJah Maua lini-
I versity, Yogyakarta, 1971 .
 Experience ang : 1972 - 1980 Blomedlcal Resezarch Centre, Nlnlstry
training of Health, Jakarta

1972 Intercountry Colirse ‘in LaborPtOry Dizg-
nosis on Smallpox, NMNatiomal Institute
for Communlcaole Dlseases, New Delhl
India ~ % weeks (WHO).

1973 - 19?4 Serological Study on Respiratory Virus
: Piseases {Influenza-Mumps-Measles-Ru~
-belia-Adenovirus), Department ¢f Viro-
1ogy, Dengug Viruses, Department. of
PPreventive Meditine, The Research Ins-
Titute for Microbial Diseases, Osaka
Unlver51ty, Osaka, Japan (JICA)-~ 13
months
1976 - 1977 Training Course on Tropilcal upldemlolOgy,

Lobe University, Scnool oI Medicine
Robe, Japan :



- Dept. of Virvlogy Dehgue viruses
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Hs Kartini Setyaningéih
University of Padjadjaran, Bandung

‘Medical Faculty, 1981

1982 1 Virus Vaccine Production Department of Bio Farma

Lia $t. Halimeh | . :
Bogor Agriculiure Institute, Bogor
Faculty of Veterinary Medicine, 1982

1982 : Virus Vaccine Production Department of Bio Farma

Erman Boedisetianto
University of Airlangga, Surabaya

Medical Faculty, 1981

1982 : Public Health Center of West Jave Province
1985 : Virus Vaccine Production Department of Bio Farma



Name i Benny Kaligis
Oradunte 3 University of Patljaﬁ:jarsn, Bandung
' Medical Faculty, 1976
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1974 t- Blo Farma Institute .
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training etc ¢
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Ozaka Unzvarslty (Department of Viralogy)

Aprll, 1979 ~ Dacembsr, 1979 1 Vlral Vaccine Training
at NI H ; Japan

1983 - 1985 MPE Degree in Epldemlology from Unlvers1ty
_of Michigan (USA) _ '

July, 1984 - Angust,-1984 » Quality Control Training
Bureau uf Blologlcs, FDA, Bethesda, US4

1980 ~ Now 3 Qual;ty Control Department, Bio Farma

Name _+ Antik Tjantika Tegpﬁ.
Graduate . : Biologist, 1978 from
S ' University of Padjadjaran, Bandung
, _ '_Faculty of Matemat1cs and Natuoral Sciences
Experienha_ 'ﬁ - 1979 : Viral Vaccine Department of Bio Férma Institute
~ 1983 - now : Quality Control Deparfment of Bio Farma Inst.
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