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Surnmary Repoxt of Evaluation for the

Animal Health Improvement Project in Thai]and
(Foot-and-Mouth Center)

The Technlcal Cooperatlon ProJect on Anlmal ﬂealth Impxovement

Programme in Thailand initlated on March .2, 1977 accordina to "Recoxd

of Dlscussions“ signed between ‘Department of Livestock Development and

Japan International Cooperation Agency.

Term of cooperation is aivided

- Phase
Phase

Phase

‘Phase

1 March 2, 1977 to March
2 March 2, 1980 to Marxch

3 March 2, 1982 o March

(Technicel Coopexetion

Tung Seng terﬁineted.)

4 March 2, 1984 to March’

{Follow-up Cooperation

to foux {4) phases ad follows H
1, 1980

1, 1982

1, 1984

for Diagnostic Laboratory Centre,

1, 1986
to FMD Center.}

" The Prdjécﬁ acti#ities dering recent tonyeare {phase 4) are

stipulated by the Master Flan of the Record of Dikcussions singned on

January 27, 1984 as follows 3 :-

1, Foot- and Fbuth Disease Vaccine Productlon Centre

(1) The pract;cal experiments for improvement of techniques on

{2)

vaccine guality by means of the mass production method of

Foot-and-Mouth Disease Vaecine_and training of technical

staff at the Centre

Diagnosisg ahd.idenﬁification of types of Foot-and-mouth

diséaee virus f£or the whole area of the country in collaboration

with the related institutions

2.'Department of Livestock Development (Advisory services)

Advice on animal health improvement in Thailand including

foot-and-mouth disease control programs

on the termihation-of the Technical Cooperation Pericd, Thal

_officials-cencerned and Japanese exgeitsggroup have jointly engaged in

evaluation woxk on the Project activities at FMD Centre in March, 1986.

Following expert team's observation at FHMD centre during March

17 - 21 1986, a final meeting for evaluation was held at the Department

of Liveeteck Development,Bangkdk and the proyress and achievement of the

Project have

been thorougly reviewed.

Then the iggues understudy or

unsolved are clarified in order to develop activities further at the FMD

center.

The summary report approved at the Final Meeting is attached herewith,

Bangkok, March 24, 1986



I. VACCINE PRODUCTION

The vaceine production has increased steadlly during the fourth

phaée of the project, The amounts of vaccine produced in 1984/85 (nearly

10 Million doses) hes reached the target of the Project, However, demand of

vaceine in Thailend is still higher than the target of the Project.,AlthougH

the pmount of produced vecclhe has been dncreased the followlng problems

remain to be improved.

(1} Amount of one dose of 5ml presently, should be reduced to 2ml,

(2) Potency should be improved to meet with {nternstional standards,

To solve abovwementioned problems, new system of concentration and

purification off antigen was inbroduced in 1984/85. The equipment for this

purpose was provided by Japan's Granﬁ Aid Programme (130 Million ygn)

After installastlon of the equipment in August 1985, basic expeﬁment

has been completed, then the new production system is now at implementation

stage. Purchase of chemicals for medium preparation hes been improved but

supply of pure water and serum is not well established and its countermeasures

should be taken urgently,

1. Amount of produced vaccine

{shipped from IMD Center)

Table FMD, Vaccine Production by year

Types ofl 4980781 1981/82] 1982783 1983/84 | 1984/85 joct. 1985/ Jan. 86
vaccine
dose
Type 0 g,31h,150 2,248,950( 3,834 ,600] b,09h,45015,198,5501 1,573,350 -
cattle
Type A 151,000f 791,.480{1,177,000} 1,390,000| 789,000 659,000
c&tﬁle .
Type ps-1 237,250}1,169,300{1,379,000{ 1,492,070{1,772,500 41,500
cattle ! _
Type O 621,840)1,169,303] 1,010,000 2,340,350}1,232,750 881,500
pig , ‘ '
Type As-1 - - 66,000 94,750 67,5001 ~ 77,500
L' opieg ' '
Type A - - - 29,000 81,250 58,250
pig B -
Total - [3,324,240]5,379,031] 7,166,600 9,440,620 9,171,550 3,291,100

Hote: * seven—month off production in

for new production system and

1985 due to installation of equipment

stagnation of vaccine in storage.



“FMD Vaccine production has been increased steadlly, then annusl ﬁroduction
reached the amount of over 9 million doses (T.TS mil. doses by suspension cell
culture method, 1,41 mil, doses by rolling bottle culture method) in 1984/85,

Cattle vaccine (0,A,Asia 1) is produced by suspension culture
"method and plg vaccine (O,A, Asisd}ie produced by rolling culture method at
steady increase . In addition, basic experiment for suspension culture method

of type O pig vaccine is béing developed for mass production.



2, Improvement of vaccine quality

EXISTING VACCINE

2-1 o ensuré'complete inactivation of the vites, BEI wag
introduced as an 1néctivaut, and to ﬁtréngthen'botency
of pig vacelne, instead of formation in I9B3
Furthermore, centrifugal clarification of virus fluid

has been introduced recently.
2.2 To concentrate antigen and to reduce protein content of vaccine,

sedimentation mathod with aluminium-gel has been applied in

routine production'of vacelne.

2.3 antigen is clarified by gravitation of toll and cell debris
For this purpose, BHK cell, which gfavitates rapidly, is appliéd.

2.4  New candidates of vaccine strain for kype 0 and A have been’
gelected based on their antigenic aormiﬁancy émong recent fleld
isolates and exiszting vacclne strains '
étrain “0 Lopburi" wag mlryeady adapted and Strain "AZ2Y ip

being adrpted to suspension cell culture.

NEW VACCINE

2.5 R series of basic experiment of cell culkivation virus propagation
and virus filuid clarification has been completed then its application
just étarted.

2.6 Basic experiment for the virus concentration and purification of

antigen have been completed. The applicatlon test on the large-gcale

.process line will be started soon.

II. VACCINE ASSAY

1. Technique of sterility test of vaccine was established at early
stage of the P%oject. In addition, sterility test at each
production step are being recently implemented.

2. fdentification technique has already established.

3. Pechniques for inactivation test wezre also established by cattla,
pig and suckling mice. Tissue-culture Inactivakion test was
recently established by .PEG concentration method. Basic experiment
for more sensitive method is belng developed.

4. Technigues for virus titraéion and antigen titration have heen

already established.

The potency test by PD 50 egtimation with cattle has not been implemented
regularly due to shortage of experimental cattle,hoﬁever protection rate
method is used routina for eattle vacgine, On the other hand, techniques
of:potenéy test by PD 50 estimation with pig and guinea pig have been

established and implemented routinely Challenge Viruses for mouse PD 50



estimation were alresady established to three type virus (0.A Asia-l}
comparison test between mouse PD 50 and cattle protection rate or plg
ph 50 is prog;essed

. . Basie experiment.of-l408 particle estimation has been completed
using single-radial<immunc=diffusion method (SRID), The techniques will be

established for routine assay.-
Technique for estimation of protein cantent has been applied since 1983.

ITI. DIAGNOSIS AND EPIDEMIOLOGY

1. - Téchniques'for field-sample collection, typing and virus isblntion
“have been eStablished.
2. Studies on antigenic difference among field isolates have been done

extensiyeiy for type O and type A. The study for type Asia-1 is

-progréésing.
kP The selection of seed-virus by plaque size is progfessing.
4. Antibody response to VIA antigen in cattle is under investigation.

ELISA technigue has been applied to 140 5 particle estimation and VIA
antibody detection but further study is needed

iv. EXPER 5ENTAL  ANIMAL

1. To catch up with increase of vaccine production, experimental animals
such as cattle, pig, guinea piy, mice should be produced timely.
Experimental cattle has not been smoofhly supplied due tc limited number
of available animal, '
HoweQer, pig, guinea pig and mice were sufficiently supplied for test
of vaccine, diagnosis aﬁg experimental works.
2. Production.of qualified'ﬁélleted feed has been developed to supply small
experimental animals in good health conditions. Green forage has been
.supplied for guinea pig
3. Animal experiment facilities
3.1 Space of Shed for experimental cattle became insufficient with
increase of vaccine production.
3.2 Procurement of air-filter at closed cattle shed was often delayed
impairing timely perforxrmance of assay.
3.3 Fracilities for pig and small animal in the test and experiment are not
well accommodated. Particularly, facilities for small animals should

be improved further.

_37 —_



V. ADMINTSTRATION

1. Personnel-

Thai personnel at FMD centet'qradually increazed, Total number

of emplbyees is .148 consisting 40 officere (Veterinarian 25, Sclentist 4,

Para., Vet. %. Engineer 4, Admiﬁistrétive staff 2) .and 108 workefs._

Asgignment for‘éngiheer_for equipwient and faeility haintenance

has been progrgssed_cqnsiderably.

2. Budget

2.1 operation budget allocated to

the center as follows 1

- 1982/8% | 1983/84 1 -1984/85 { . 1985/86
1. salary and personnsl exponse | 4,566,500 | 5,127,500 | 5,564,100 6,562,680
2. Expendable material 7,661,628 { 4,705,604 {27,565,000]60,332,400
Non expendable materials, ‘ .
Miscellaneous _ o _
3. Land and Construction 144,000 14,800,000 309£000 .
Total 12,372,128 |14,633,104 |33,429,100| 66,895,080

Allocated budget is increasing remarkably.

Urgent disbursement system should be taken

to procure materials for vaccine production,

—a8—



Appendix 2. Japanese contribution to the Project

2.1 Eqﬁipment

unit: 1,000 YEN

Japanese j Total Procurement | FMD Center DIK
fiscal year - Amount . in Thailand

1977 111,950 o 59',1;00 52,550
1978 62,928 0 38,470 2k, 458
1979 58,362 1,676 %0, 860 25,178
1980 88, 2k0 19,707 . 51,383 - 56,56k
1981 '19'!:,_1487 10,000 68,557 145,930
1982 i 84,517 6,698 63,924 27,491
1983 61,940 19,701 59,000 22,6u1
198k ' 97,025 19,992 97,025 19,992
1085 - 49,985 0 49,985 | 0
Total 719,434 83,97% 508,604 21k, 80k

2-1 Grant-aid to FMD Centre

1971/18

1983

1,500 Million Yen

Construction of FMD Center & Faeilities

130 Million Yen

Equipient for concentration and purification

of FMD Vaccine.



Nov. | nov. | Sept. |march. |
) 1979 1981 1983 1984
3.1 Inoculation test by B A A A
cattle and pig l
3.2 Incculation test by : : - ~A . A A .
guckling mice _
3.3 Inoculation on Tissue Culture S - - B A
4. Potency test
4.1 virus titration A
4.2 mntigen titration H . A A A
4.3 Protection (PRSOD -
~ Cattle l - D D D
~. Pig - ¥ A A
- Guinea Pig - - A A A
- Mice - B ‘B A/C
4.4 Estimation of 1408 particle c B B A/B
5. Estimation of orotein content - - ALY A
I1I. Diagnosis and Epidemiology
1. Test of field sample
1.1 Typing ' _ a A A A
1.2 virug isoclation {B) A A A
2. Sub-typing - A A A/C
3. Pla(iue markex C B - B B
4, Improvement of diagnostic procedures
4.1 vIa - - 1 -
4,2 ELISA w - - c
1V. Experimental Animal
1. Supply of experimgntal animal
1.1 Cattle (B) (a) (C) c
1.2 pig (n) {A) {A) A
1.3 Guinea pig - A A A
1.4 Mice B A a A
2, Production and management of small
experimental animal
2.1 Guinea pig B A A A
2.1 Mice B . A A b3
3. Supply of Feed B/C 2 B A
4, Animal experiment facilities
4.1 Cattle A A A B
4.2 pig C C c C
4,3 Guinea pig mice C C C C
4.4 safety/Vaccinationshed c C c fo

4~



-3 -

V. Maintenance of equipment ahd facilities

1. Allocation of Engineer

2. Mainténancé of eguipment

3. Supply of spareparts

vI. Administfation _

1. Allocation of persdnneL_
(véterinariah, Scientist,:Engineer, Administration staffs)

2. Allocatioh of Budget

3, Storage, transportation _

- 3.1 P;aning/Coordination of Vaccine production and f£ield services
3.2 stofage of vaccine/FMD Centre, regioﬁal depots



21 Ttem of Evaluation on the Animal Health

Improvemant Proiect {EMD_sector)

Criteria of Evaluatlon

A : almost achleved > 80 &
B 1 highly possible 50-80 %
C : progressing < 50 %
D ¢ planning 0%

I. Vaccine Production
1. Increase of vactine production
1.1 Rolling Culture Method
1.2 Suspension Culture Method
2. Type of vaccine
2.1 Type O cattle vaccine
2.2 Type A cattle vaccine
2.3 Type Asia-1 cattle vaccine
2.4 Type Q ply vaccine
{a) Rolling culture method
(b) Basic experimené of
sugpension culture method
{c) application of suspension
culfure method
2.5 Type Asia-} pig vaccine by r.&.m,
2.6 Type A pig vaccine by r.c.m.
3. Improvement of vaccine quality
3.1 Existing vaccine
(a) Improvement of pig vaccine
- Inactivation
- Clarificatiop
(b) Concentration of antigen
{c) Clarification of antigen
{d) Seléction of vaccine strain
3.2 New vaccine
(a)'SusPenéion cell culture
{b) virus propagation
{c} Clarification by filtration
and centrifugation
(d) cConcentration/Purification
IX. Vaccine Assay
1, Sterility test
2. Identification

3. sSafety test/Innocuity test

Note 1 Standard of criteria

varied by each evaluation,
depending on development
of the Pfoject.

Nov, Nov. Sept.| March )
1979 1981 1983 1986
B A
A A A
A
A
- A ‘
- A A
- - B B
- - C C
- - - A
- - - A
-~ B B
- B 3 A/B
C B B A/B
- - - I\/B
- - - a/B
- ~ - A/B
- - - a/cC
A A 1 A




3. Appendix 1

prepared by
Prof. T. Kumagai

New system of vaccine production

The new systemn includes steps of purification and concentration of antigen in order to

improve the quality of vaccine as follows;

1) Higher potency: increase amount of antigen per dose by concentration ®
2) Higher purity : Reduce content of protein which may cause allergic reaction.
3) Higher stability under storage: Eliminate BEI (inactivant) which deteriolate antigen

during long term storage of vaccine.
The new system is composed of 3 main steps:

1) Propagation and inzﬁ:tivation of vir_us.- _

2) Coucentration and purification by uitrafiltration to reduce small mblecu‘le such as water
salt, BEL, small molccular proteins.

3) Concentration and purification by PEG treatment to reduce protein of larger molecule

such as bovine serum albumin.

The vaccine can be prepared after each of 3 steps. Therfore 3 systems, New I, New 1I, New III

can be selected to produce vaccines of 3 different quality depending on demand.

* In new system, improved cell-virus systein is to be applied to increase the amount of im-

munologically competent antigen in virus culture before concentration and purification.
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Pig vaccine

P'ig-'n'e"ed' more antigen than cattle to bre well immunized. Culture medium confnins
bovine setrum l_'w.li'ich__ is heterblogdilé to pig then tend to cause zlllergic'l'"ea-cti'on. This is the
‘se'a.so':n why 71‘0}1i'ng bottle culture has been applicd to produce the pig vaccine at the Center
Rolling bottle culture yield more potent antigen and contain less amount of bbvine'semm in
virds culture. Co'rrip'z'n"ed'with suspcﬁsio_n 'cul_tiife. '

New sy'st'en{'HI is fible td'prepa'rc antigen of high titer — by concentration and reduce the
_bovine serum to negles1ble level by high puriflcatlon

To demde thc product;on of pig vaccine by New System 3 some cxpeuments are heces-
sary on optnnum amount of 'mtlgen ‘1dJuvant and so on. These experiment include tests in

pigs. If the oil acljuvant which is now widely used for pig vaccine is essential, further new

equipments have to be installed.

F_II’FW



4, Aﬁpéndik 2. J apancsé contribution to the Project

2-1  Equipment

Japanese

fiscal year

1977
1978
'1979'
1980
1981
1982
1983
1984
1985

Total

T

T Unit:; ],ODU Yen

2-1  Grant-aid to FMD Centre

1977/78

1983

1,900

130

Million Yen

: S TProcurement | porm o | o ]
_Amo_unt - in Thailand FMD cg‘-‘te" : 'DLC
111950 0 59,400 | 52,550

62,928 o 38470 | 24458
s8362 | 7676 | 40860 | 25178
88240 | 19,707 51383 | 56,564
104,487 10,000 68,557 | 45930
84,517 6,898 63,924 27,491
61,940 19,701 59,000 22,641
97,025 19,992 97,025 19,992
49,985 0 49,985 0
719,432 83,973 528,604 274,804

. Coﬁsfruction of FMD Center & FaciIities.

Million Yen

S —

Equipment for concentration and purification of FMD

Vaccine.

— 48 -
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