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A Tentative Plan to Dispatch Expert from BIKEN(KANONJI)

B¥ 5

" Name and'hiS'discipliqe

dain workes

1991/08

10

11

12

1992/01

02

03

04

05

08

067
08

-

10

11

12

1993/01

02

03

Hr MTYATAKE

Me MIYAKE 11/6
Filling and Lyophilization.

Production of Horkinhg Seed lot
and Quality Cntrol.

25

Mr . MIYAKE

Quality Control Test

for Working seed lot. Filling and

Quality Control

Lyophilization

Filling and Lyophilization

for Field Trial.

Production of Working Seed lot
and Muality Contro) Test.

Yaccine Production.

Preparation of wmaterials

| for Quality Control.
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1. HEfTabdicEs iy

A, Rusdogzs.

MINUTES OF THE HEETING_
JPRI — BIO FARMA - JICA
- AUGUST 7-15, 1991

The Technology for Production of Oral Poliomyelitis Vaccine

Dr. Doi gives' a presentation regarding <cell substrate
derivea.from cynomolgus'ﬁonkey kidney, green monkey kidney
and.cbntindué cell iiné {vero cell).

Drs. Darpdjatun expresses his concern if cynomolgus monkey
kidney .will' be used as cell substrate sihce no data

avallable yet teo confirm perxcentage of +the contamination

rate of the cell substrate.

According to experimental data contamination rate could be
between 70 - 96 pA Sﬁt no assurance about this, as the
cqntaminatioh];rate might be .more than 90 % ~ He also
raises the issue whether the polio seeds provided by JPRI
could also be used in gfeén monkey kidney and the equipment
will be sufficient to produce opPv if coﬁtamination rate in
the higﬁ level.

Dr. Doi uhderstandé his concern and . explains that if
contaminaﬁion rate is too high  he .recommehdg ﬁo use
cynomolgus mdnkey of less than two years old and also use
pvregnant monkéy to #et the baby ménkéys and make from

primary wpassage to secondary, tertiary and quartery

passade.



fic Farma explained that according to the experience

obtaining babies monkey {less than 2 vyears old) would be

easier compared with pregnant monkey moreover ‘keeping

lead to prepare more animal

Ja

pregnant monkeys would
facilities .for breeding.
Drs. Darodjatun has the epinion that final decision on the_-

of technology should be decided by the providér of

choice
the technology (JPRI). This technology should be in liné
with the availability of facilities of project. to be

capable of resulting 20 million doses OPV per year.
After having evaluated. all possibilities, it seems that the

use of cynomolgus would be given as ‘the priority.

T1. Tentative Schedule for Production Training

1.

Dr. Dol describes JPRI’plan for Fundamental Transfer

' Techitology (enclosed}.

.Drs.. Darodjatﬁn has. strongly suggested_ that schedulé
should be more in line with the program éf Government of
Indonesia in self éufficiency.for.OPV.aroﬁnd_1993,

JPRI mentioned that because of the variety of works to be
prepargd, limited equipment and .mgterial and mogeover

because of JICA's budget limited only for fundamental

transfer of technology which is the amournt not known yet.



4

Bio Farma and JPRI agree due ta limited of technical

cooperation budget to compromise that in 1992 the tirial
production {transfer of technology) start to use few

monkeys per week, and would be progressively increased

every vear to reach the produdtibn target of 20 million

doses per yeaxr.

Bio Farma is questioning about the available budget of

technical cooperation only for very small amount of trial

production. The budget éhould be in line with the

objective of project (exchange of notes). 1f the budget

of technical cooperation is toc small +the first full

production capacity of 20 million doses will be reached

too slow.



TII. Estimation Budget for technical cooperation
1. Accovding to Dr. Yoshida budget of JICA is divided by

Equipment {(monkey For produc-

cage/rack,freezer, - 7 tion
microscope,etc.) 20 million
: doses QPV
reagent - ?
Media - ?
‘Glassware - ?
Box for - ?
stgrilization
Animals {monkeys, Bio Farma
etc. ) (cynomolgus)
Others X {i1f available
locally and ?
quality meets
requirements)
Seed, frozen
kidney cell
vV

Reference virus
from JPRI

2. Each division needs about US $ 1 million, totalling about

US $ 3 million.

3. Technical cooperation can provide only USS$.1 million.

4. JICA reguests that Bio Farma makes an-effort to provide
U5 8§ 2 million.
5. Drs. Darodjatun has stated that Bio Farma is unable to

finance due to limited budget, Bio Farma is only able to



10.

brovide cynomolgus and some other materials available

lity meets requirements.

=

locally ii qu

]

All pérties having the'some.opinion that if the budget 1is
not sufficient, this would be difficult to produce OPV in
accordance with the objective of Exchange of Notes.

Drs. Darodjatﬁn repeated his explanation regafding the
vosition of Government.bf Tndonesia that ecquipment and
technical éooéerﬁtion shoﬁld.be matching with the purpose
of E*change of.Notes thaﬁ is to produce 20 ﬁillion.OPV.
This means the role of technical cooperation should match
with grant aid and fill the gap in many places whgre
grant aid cannot FQVér. | |

JPRI also said thaf the sged will only. be enough to
produce 100 millibn doses and after the Technical cooper-
ation is.completed_Bio Farma shquld negotiate with JPRI
regarding additio%al seed virus.

Drs. Darodjatun explains the situation régarding

technical cooperation for measles in which supply of seed

is sufficiént forx iong period of time, this help to
secure the shelf life of the project. Bio Farma in
principle would 1ike to get the same tréatment fof opv
project.

Bio Farma, JPRI énd JICA agree to see following'actions
10:1. Continue Transfef of techﬁology to enéble Bié Farma

to produce own seed virus.



10.2 Review the latest situation oi the project arouna
. . 0 L= .

one vear before Technical Cooperation is finished,

10.2.1. To evaluate the capability of Bio. Farma

with regards to the objective of the

project.
10.2.2. The capability of Bio Farma to produce own

seed virus before the Technical Cooperation
finished.

10.2.3. Others.

Personnel for the project

Bio Farma has fulfilled the needs for persennel in 1991,
additional personnel will. depend on the progress of the

project. In principle there is no difficulty to add

technician to support the project.
After results of contamination rate is known and the

progress of project needs additional personnel, technologist

and technical assistant will be increased accordingly.

JICA Experts for OPV Productioen

Due to limited staff at JPRI, there is no possibility to
send a long term permanent expert to RBio Farma.

JPRI however confirms his commitment to send experts to

succeed the., technical cooperation in accordance with the

objective of the project.
_90 J—



viI. Training
For 1992, it 1is scheduled to send 2 {two) more staff
"members from Bio Farma (Drgw Dori and Drh. Samiarso) to
JPRI for training.
VII. Hand over of the Projept
Both parties agree th;t‘only,after sufficient testing by
the Contfacior, Bio Farma, JICA Expefﬁ to prove. that ail
“equipment fulfills the requirements, the project can be
handed over.
VIIX. Field Clinicél Trial.
qun reléasga the.first batch of OPV by JPRI, Bio Farma
should take care to perform limited fieldAclinical trial.
JICA Expert will give_technical assistance:
Present :
JPRI ‘Dr. 8. Hashizume
Dr. Y.-Doi
Dr. T. Karazawa
JICA/Mediéal CooperationlDept. : Dr. H. Yoshida
JICA Project Goordinator ;. Ms., T. Shimamoto
Bio Farma | | T : Drs. ﬁarodjétuﬁ

Drs. J. Sutaryo
Drh. Thamrin Poeloengan
Drs. Djoharsyah

Dr. Ina Madiddipura
" .Dr. Benny Kaligis
Dr. Kartini



HEETING REPORT

Date . August 8, 1991
Time : 2 - 4 p.om. :
Place Bio Farma JICA office
Hembers : DR. Hashizume
DR. Y.Doi

DR. Karasaua
Hr. Yoshida
Dr. Ina Hadiadipura
Dr. H. Kartini
Hrs. Itjdeu
Notulist : Dr. H. Kartini

Result of meeting
In February 1982 there #ill be dinspection by WHO who will
check : : - .
1. Man power
2. bPocument :
3. Facilities : no problem

2. Han power :

- It is possible to produce OPV in 1883 if
a. Lhere is enough man powuer ( well trained )
"h. with the help of JICA ( equipment ) and JPRI

- Good relation is imporxtant. To be success ,work in one teamn
is good, like -Japanese cusiom that have a very good systenm.

- All members (technician and . ﬁcientist)' must work in the
laboratory and do all thing .themselves. Uorking only behind
the table is not good. _ ' :

- . It 4is- need time to get the .skill working. with tissue

_eculture. So everybody must work hard’

3. DR. Doi inform that the vexry important poin
are especially monkey, monkey cage and so! many ma
cannot arrive soon.

He will discuss-with JICA abaut this.

4. Hext vear , a number of expert will cowme to Bio Farma. :
After Mr. Abe, HR. Yamsmoto will come for 6 months (for
production and validation of equipment). Dr.Kartini and Hrs.
Itjeuv will joint him. : ,
Afterwvards a team consisting of Hr. Ohyams, MHr. Takeuchi and
Mr.Satoh will come to help us {for medium preparation, washing
‘and bulk preparation). Hr.Basit and Hr.Gsos wWill joint® Hr.
Ohyama and Hr.Takeuchi. :

5. During Mr.Abe stay at Bio Farma, _he. will demonstrate
Neprovirulence test. Depend on the aumber of monkey available,
he. will test type 1, type 2 and type 3. Please order the
nonkey. Drh.Samiarso and Drh. Agus #ill joint him. ' :

6. Schedule from JPRI: Start with 2 monkeys/ week. After
technical grown up and enough material it will be increase
become 4 monkeys,/ week. . '
DR. Hashizume confirmed that the very lmpor

1. substrate
2. training. _ _
He worried .in using cynomolgus monkey because of:
1. the contamination of foamy virus.
2. the titer ' :

7. Dr. Ina informed that already in 1884, make experimental bulk
with the purpose for training the polio section members. 3o
far we have no problem with the titer. meybe because wWe use
very high HOT.

8. Dr. Ina explained the history of buy

1.

t.in this,projgcﬁ_
terial . that.

tant point are:

ing monkey from Palembang.



9. According to DR.Ddi, please frain the polio group until able
1 day),but please don’'t forget
this is wvary

to work with 4 monkey/ week (in
+o continue the antiserum preparation becauss
: important for the future: '
10.It is important to check calf serum before use.
11.DR, Doi suggested to arrange 2 weekly mﬂetlng and make report
to Drs.5utaryo.
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: . MINUTES OF DISCUSSIUVS
BETWEEN THE JAPANESE PLANNING AND CONSULTQTIDN TEAM
AND THE AUTHORITIES CONCERNEDR OF THE GOVERNMENT OF
THE REPUBLIC OF INDONESIA '
ON THE JAPANESE TECHNICQL COOPERATION
FOR THE FUNDAMENTAL TECHNDLUFY TRANSFER PROJECT
FOR PRODUCTION OF LIVE ATTENUATED MEASLES AND PDLIOﬂYELITIS VACCINE

The Japanese Planning and Consultation Team (hereinafter
referred to as "the Team"} organized by the Japan International
Cooperation .Qgencf {hereinafter referred to as "JICA")} and headed

by Dr. Takeo Konobe, Jice Director, Kanonji Institute, the Research

Foundation for Microbial Diseases of of Osaka University, visited
the Republic of Indonesia from Zist Dctober.to 30th Dctober, l??l,
for the purpése of working out the details of thé fransfer 'Project
for Pfoduction'of Live Attenuatéa Measlies Vaccine.

During its.stay.in Bandung, Indoﬁeéia, the Team exchangéd
views . and had a series of discussions with the Indonesian
authorities concerned in.respect of the desirable measures to be
taken . by both Governﬁents faor the successful implementation of the
above-mentioned Praoject.

As a result of the dis&ussibné, both parties agreed to

recommgnd to their respective Governments the matters referred to

in the document attached hereto.

4{? Ban g, 2?2th October 1991

Tehinn Koadlo e

Dr. Takeo Konohe _ Drs. Darodjatun
Team Leader ' President Director
Planning and Consultation Perum Bio Farma
J I CA



IT.

The pdrpcse of the Planning and Consulting Tean

The Team reviewed the Technical transifer of the production and
quality control for measles vacedne from the beginning of the

praoject which was started on September 1st, 1989 up. to

present.

Arnother Team will be dispatched to discuss various cooﬁerative

‘activities, regarding production and quality comtrol of polio

vaccine for fiscal year of 1991/1992.

The Tentative Schedule of Implementation

The Team established the new Tentative Schedule of Implementa—
tion <covering various aspects of activities based on: the
Records of Discussions and planned fraom now on.

1. The Cooberative Activities

As ‘a result of reviewing the activities:fkom:the beginning
up to present, the programme belﬁw will be expetted.{o.ﬁakei
progress (reference Table I);

a. Eétablishment and mainténance of SPF chicken Flock.,

b. Fi11ing and 1§oph11ization.' |
c..Production of working seed lot and quality control test.
d. The lafgé scale prbductiohrfor measles vaccine.

e. Establishment of local calf seruﬁ.

2. Japanese Expert

The Experts will be dispatched based on the cooperative

activities Tfor the following field (reference Table 11I).

.



2. Filling and lyophilization.

Brodiuction of working seed lbt'and quality control.
c. Quality Contral for the vaccina.

d. Maintenance for the machinary éndieQQipment.

e. Other relevant fields mutually agreed upon as necessary.

Counterpart Training in Japan

Training in the field of maintenance of machinary,

equipment and others.

Goods aﬁd Materials

The hachinary, iequipment and btﬁers will . be provided
through JICAa under the limited budget  of the Goveérnment of
Japan. .
On the " other hand, materials necessary for the routine

yacéine nroduction will be provided by the Indonesian side.

Clinical Trial

indonesian side . will carry out field climical trial of

measles vaccine produced by Bio Farma after having approved

by Japanese Expertis.

2
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A Tentallive Plan lo Dispe_.tch Bxpert fron SIKEN(KANONIT)

Table II

Nane and his discipline

Hain weorkes

1981/08 | | Me.MIYATAKE
10

1
Filling and Lyophilizatien.
12 _
Production of Workinmg Seed lot
1092700 | | | and Guality Cotrol.

02 2/5
B3
04

05
Quality Control Test.
- 06 for Working seed lot. Filling amd

: Lyophilization
iy

08
Quality Control

09

10
1
12
1383/01
0z

03

Filling and Lyophilization

for Field Trial.
Preductioﬁ of Yorking Seed lot
and Quality Control Test.

Vacecine "Preduction.,

Preparation of materials
faor (uality Control.
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{ncidence of Antibodies to SIV and STLV-1

in Various Non-Human Primates

 Monkeys Plaaces Antibodies against
captured CBIV*1 STLV-1%2
Green monkey Africa 90/343 21/ 44
(Cercopithecus aethiops) ) {(26.2%) {(47.7%)
Cynomolgus monkey Indonesia
. Malaysia } 0/427 39/394
Philippines { 0. %) ( 9.9%)
Rhesus monkey China 0/ 99) 20/98
(Macaca mulata) = India : ( 0 %) (20.4%)
*1 SiV =Simian Immﬁnodéficiency_virus

Ref.,0hta,Y.,et al.,Int.J.Cancer 41:115-122,1988

*2 STLV-1=Simian T-cell Leukemia virus
Ref.,Hayami,M.,Cancer Rev.1:35-63,1986

—101—



Virus Serology of Wild-c

anght Cynomolgus Monkeys

percentages of seropositive animals

After

Virus At'afrival
in the quarantine Tests*?2
Nethexrlands -(;3 monthes)

1.Herpes simplex (B) 37%( 453)*1 = 34%{ 4;@) SN2 2
2.s8imian adeno 67%( 625) 41%( 420) CF > 4
3.5V40 0% ( 898) n{d,f3 SN > 4
4.Rota 31%( . 61) 24%(  34) ELISA3 4
5. Rubella 0% ( 657) 0% ( 452) HAL 5 8
6.Parainfluenza 1 0%( 240) 0%( 124) HAI 2 2

(HAV 2) . o :
7.Sendal 4% ( 741) 5%( 483) HAI »12
8.Parainfluenza 2. 32 { 238) 3%( 2186) HAT ;12
9.8V5 82%( 715) 59%( 573) HAT 312
10.5v41 s5s( 572) 1%( 667) HAL 12
11.Parainfluenza 3 16%( 777) 77% ( 626) HAI » 2
12 . Mumps 0%( 691). O%( 480) HAI 212
13.Measles 15% (1127) .53%( 801) HAL » 8
14.LCM 0%(1123) 0%( 815) ‘CF 2 4.
15.poliomyelitis 1,2,3 0%( 148) 0%(1190) SN 2 2
16 . Foamy 50%( 117) 60%( 281) IF 2 4
95%( 61)*4 IF > 4

*1 )_—number of sera tested
*3 SN =serum neutralization

CF =c¢omplement fixzation _
ELISA=enzyme linked. 1mmunosorbent assay
HATI =haemagglutination inhibition

IF =indirect 1mmunof1uorescence
*4 From one of the other papers 0f van Steenis

ref. Osterhaus,A.D.M.E.

Standard.47:157—161,1981

*2 n.d.=not done

,& van Steenis,G.
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Incidence of BAntibodies against Foamy and Some of

Other Viruses in Green monkeys in JPRIT

Green Foamy Measles &SV 5 Hsv . 81V STLV-1
monkey (type 3) . : < _
(TF)*1  (SN)*2 (SN) (SN)- (IF) (IF)
Wild-caught 18/50 . 0/49 . 15/49 28/49 14/50 10/50
adult monkey
' {36%) (0%) (31%) (57%) (28%) (20%)
Captive-bred
monkey*3
.. : ) *4 *5
Youngexr age 3 /25 n.d. n.d. n.d.
. 7/103 2/103
(12%) _
_ . ( 7%) ( 2%)
Elder age 4/25 n.d. n.d. n.d.

{16%)

*1  Indirect immunofluorescence test

*2  Serum neutralization test

*3 Serum samples werxe taken as a palred serum from each baby
monkey. One is younger age (89190 days av. 115 days after
birth) and the other is elder age (128 -789 days av. 583 '
days aftexr birth).

*4 a1l of three monkey sera were positive in younger and
" elder age sere.

*5  Not done
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Loss of Green Monkey Kidney Cultures Used for the

0PV Production Due to Simian CPE Agents in JPRI

1. Wild-caught adult green monkey

Numbexr of monkey

Year —
Rejected/Sacrificed
1975 58/ 89 ( 65.2%)
1976 31/ 69 ( 44.9%)
1977 48,102 ( 47.1%)
1978 4/ 9 44.4%)
1979 4/ 4 (100 %)
1980 8/ 17 ( 41.2%)
1981 42/ 65 ( 64.6%)
1982 '20/ 34 ( 58.9%)
1983 - -
1984_ -21/ 44 ( 47.4%)
Total  236/433 ( 54.5%)

2. Captive bred baby green monkey

19284-1990 10/120 ( 8.3%)
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Back Grbund-to Reject CCLs as Cell Substrate for OPV production

in the Project )

Merits of CCLs

1.

_Primary monkey kidney cells are contaminated freguently
with simian viruses

Conservation of natural mdnkey resources

CCLs can prbvide standafdized, well confrolled and large
amount cells

CCLs_make possible induStrial scale micro-carrier culture
Progress of Qonceptra{iogxgﬁrification technology make

possible to eliminate cellulér DNA and calf serum from

the virus fluid

Demerits of CCLs

1.

Revertants-or:higher neurovirulent mutants appear in Vero
cell cultu;es; especially type 2 and 3. It is not sure
whether'oidinafy Sabin_éeed viruses can be used for safe
OPV production or not.

We have-néver‘been experieﬁéed té administrate a vaccine

prepared with CCLs.
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Characterization of Vero-MWCB and its Cultured Cells
for Poliovaccine Production

{According to WHO manufacturing réquirements to éstablish MWCB
for biclogical substances)
1. Cell growth character tests
2. Cell.morpholdgical observation -~ HE stained
3. Sterility tests
1) Bacteria
2) Fungi
3) Mycplasma
4} Tests for adventitious-agents
1} Tests in greén monkey kidney, rabbit kidney and human cells
(1) For cell culture fluid |
{2} For intaét cells
" (3) For disrupted cells
2} Tests in animals inoauiating intact cells

(1) In suckling mouse . i.m. 10° cells/animal x 10

{2) In adult mouse i.m. 108 cells/animal'x 10
(3) In guineé'pig. i.m. 2 ﬁ 106 cells/animal = 5
(4) In rabbit im. 2 x 106.cells/animal x 5
(5) In adult mouse i.c. 106 cells /animal x 10

3} Tests in embryonated eqgg
{1} In alléntoic cavity 106 ceils/egg x 10
(2} On choricallantoic mehbrane 106 cells/egg x 10
{3) In yalk sack 106 cells/egg x 10
4) Observation of stained cells by light microscopy
5) Observation of the cells by electron microscopy
6) Detection tests for reverse transcriptase from retrovirus

infection

— 107~



5. Identity test
Isoenzyme analysis
6. Tests for tumorigenicity

1) In vivo tests
Tnoculation of intact cells to immuno-supressed new
borbn mouse i.m. 107 cells/animal x 10
2) In vitro tests
Coloney formation in sdft agax gells
7. Chromoéome monitoring tests
1} Exact counts
2) Karyotype analysis
8. Susceptibility to Sabin strains
1) Comparativé virus titration with conventional cells
2) Virus cultivation - wvirus yield from.a.cell
(1) In ordinary ﬁonolayer culture
(2) In microcarrier culture
9. Genetic Cénsistency tests for cultured viruses
Comparisoﬁs'between viruses cultﬁred in Vero and
. primary monkey kidney cells
(1) Temperature marker test
{2) D marker test

(3) Neurovirulence tests in monkeys
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Poblems on the Use of CCL for

the Production of Polivaccine

1. It is not sure whether ordinary Sabin seed viruses can be

used for safe OPV production or not..

Example: Plagque forming efficiency
Seed virus cul. at different temperature
virus in PFU/ml in log 10
' 0 1 2 3 4 5.6 7 8 ?
Sme——L ¥l ] i 1 1 1 J

{Primary VK E§E§§ ‘

T 19 : _ :

P lVero hgégj AJ
Primary VK gEggg | l

Ty 2 .

" Lvero = N
{Primary VK EEE;EQ I

Type 3 ' ]

lyero e B
at 39.5 139.0 t38.0 C
2. Sophisticated process, such as concentration and purifi-

cation, may be adupted to eliminate residual cellular DNA
and calf serum conponents.

3. The possibility exists that purification érocedures may.
concentrate neurovirulent subpopulation and may also affect
virulence by elimination of DI particles from the crgde~

virus fluid.
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Comparison of Virus Y

ield.in Subcultivated Baby Green Monkey

Kisney Cells for the production of Poliovirus in JPRI

4
24,7 . 27
Sabin type 1 Sabine type 3
251 2%
. |
A
L) L ]
]
22__ 22 4
L ]
R
1 1.
27t ; 2 F
Prim. Secon. Tert. Quart, Prim. Secon. Tert. Quart.
24"
Sabin type 2 — Theoretical total cell
L] . .
cand virus yield
31 .
Primary cult. 1 Roux btl.
Secondary cult. 2 Roux btls
[ ]

)2 _ Tertiary cult. 4 Roux btls.
. Quarternary cult. - 8 Roux btls
¢

| 3
21 - N e Baby No. 68
R L)
4 Baby No. 73
u Baby No. 74
+ { }
Prim. Secomn. Tert. Quart.
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Expected doses of TOPV produced in 1993

rundamental factors 1 f

Type 1 Typel Type 3
. _ 6 5 5.8
Content in Vaccine 10 /dose 10 /dose 10 /dose
. ' 8 7.7 7.9
Virus yield 10 /ml 10 /ml 10 /ml
Virus culture fluid 4 1/head 4 1/head 4 1/head
Doses produced per 0.4 ' 2.0 0.50

head(Million) (5) (1) (4.0)

'Monkeys used for vaccine production in 1992

2 head/week x 40 weeks = 80 monkeys 20% Ok Doses(Million)

Type 1 80 x 5/10 = 40 40 8 3.2
Type 2 80 x 1/10 = 8 10 2 4.0
Type 3 80 x 4/10 = 32 30 6 3.0
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A Scheme of Blending and Filling Works

to Producé TOPV in Bio Farma

1. A c¢y¢le of blending, fillinq and vial inspection works

(for 120,000 vials 1.2 million doses)

~-4th day

Air leak test for the tanks

-2nd day

~1lst day

Preparatioh of tanks, filters and tubing systems
2nd sterilization for the tanks and other materials

#
. #
~-3rd déy # lst S£erilization for the tanks and other materials
| #
#

 Fi11ihg of nitrogen,carbon dioxide gés mixture to
the sterilized empty tanks -

#'Thawing.of monovalent bulks frozen in plasﬁic

bottles
D_ﬁay Blending
| Type.l monovalent buik-—
Type 2 monovalent bulk 1
Type 3 monovalent bulk

Stabilizer

Diluent | s

1st day

¥
Total 140 1
¥
Filtration
Diétributidn
to filling tanks
} A 451
Filling lot
B 45 1
c 45 1

120 wvials x 60 min = 7,200 vials/hr
7,200 vials x 5.6 hr = 40,000 vials/day

40,000 vials x 10 doses = 400,000 dosesy

Filling lot A
45,000 mI - 1.1 ml/vial
120 wvials/min
2nd day Filling lot B
45,000 ml 40,000 vials
3rd day Filling lot C

45,000 ml 40,000 vials
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400,000 doses

Total 126,000 vials

1.2 million doses



2.

A scheme of full scale production

Scond cycle-

[“*—f*—————‘First cycle 1-( :
: ond week  3rd week 4th week 5th week
- T .

1s£ week
E E x ¥ x T
Preparation rBlending Clearance Preparatioh Blending
of materials of materials
' and and
Sterili- Filling !Inspection*Sterili- ¥illing

zation zation

7o produce 20,000,000 doses annually, it takes about 17

cycles (3 weeks x 17 cycles = 51 weeks/year)
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