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wuULaualAsIn153971n15 (Concept paper)
U521t W.A.2569
F9lATIN153YINS

Usgansnmansinusneielasalsauinuasindes@lslndle s Nigamgil -80°C
The efficacy of stabilizers for protection of foot and mouth disease virus serotype Og9 Stored at -80°C
WUBUSURAYDU

Foeay dendaindulsainuazivinitos ngunandafusi
anuiidnse drlnmaluladdidandnd nsudadad o.UnYes 2.uATs19ENT 30130
Insfwi 0-4431-1476 ¢ip 4119 Insans 0-4431-5931
RN INTEIY
Fominanu dhevadeunmnmipdulsatnuazivinides nguATUALAA M
anuiinsie dinmalulad¥iiundnd nsudadnd 0.UnYes 2.uAT31¥ENT 30130
Inséwi 0-4431-1476 ¢io 4114 Insans 0-4431-5931
HSuHnvaulATeNg
milAsin533e
Fo-unmana WA g0
AL UnIngraansnmsunmguiusng
dafin naadeuaviaw dinmalulagyiduendnd

MhNAUTURATaURolATINTG AuAuteya MuukaEALTUNISIATINMIVAFEU AT vikazasUna
IPVNTIBNUNBLHEUNT

o ] PN

PAILNTNIUINE 50%
N323358
Fo-unmana UNATNIU NATivingna
LU Wednwnggiugyns
dafim dhendnindulsainuaziintos nqundndnfum
wihfinuuRingeudelasinig Sk Liunslasing nadeu s
dnduiivihauide 20%
H323AY
Fo-urmana g el Hainys
LU WednILAnggIuIynT
dafim dhendnindulsainuaziintes nqundndntum
whfiausuiinveurelnsints SN LIUNNSTASINTS NAdeU Tins1e
dndufivhanide 20%
N323758
Fo-urmana unsonsimd aanaa
LU LR IANITIUYNITRLAY
darim fhondnindulsauinuazyinides naunantasiae

PUNNAIUSURAYOUABLATINIG FIUINHUALTUNITIATING NAABU AATIEN
dnauNyNauIY 5%
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N33

o-urmana WNULEIA FNTIIA

QIR Wwgdnunnguiumnis

darim fhondnindulsauinuazyinides naunantasiae
whfiauSuiinveurelnsinis $3uNUALIUNNSTASINTS NAdeU Tins1e
dndnfivhanide 5%

fiUsnwilasanis UBOUUA NANYT

LU WER NN Ty

fiusnwilasenis W181997U 955N

LU WEERILANgTIUIYNITRLAY

finwnlassns wigoysny nsen153ea

LU WL IANGTIUIYNITRLAY

1. anwazlAsaN1sIvING

ANADAARDATUENTANANTYIR 20 U (W.A.2561-2580)
gNEANANSH 2 AunsaseANaEnsalunIsulaty

AADRAdDITUNHUTRILLATYERILATdIALLaIA atufl 13 (W.A.2566-2570)
nagnsi 1 mavszgndldinaluladuazuinnssuuvusjaduieliiAinnsensedunszuiunis
wARuAvaIsyar iy
ALABARRDITUUTEIAUENSANARSUBINTENTIMNUATUAZANNTAL/ NSUUATH'
gysmanTT 2 iinTaanuaunsasunsHanauiuadn inaenislglildinsgiu Wudes
sodandonuavannsaudaiuldegiedsdu

AMUADAAADINULNULLUNIIBLATINISIVY/RNUINUIVEVBIFUN/N DI/ AU
Y

v [

WHUENSAANTRU UM UIsUONAR TATUIMUY SEEeT) (W.A.2566-2570)

sl = a v v I £ =t (Y
gnsmansi 1 iiensideuasiauninguiniduaiudesmsvewainililunisteiuuas
AuANlsAdn

2. anudrAyvasdyminn1sITe(nann1suazvinng)
2.1 ANUFIAYUAZNN

TsaUnuagiiides (Foot and Mouth disease : FMD) iulsafinitelunszuaidon Aadaldine
dsnasedn ifiifvg neoliiAnaugadomaasugiaregnaivnssutadaiogiann (Knight-Jones et
al,, 2013) aweaslsainnnidelifalsatinuazsinies (Foot and Mouth disease virus : FMDV)
Jmagluana Aphthovirus 26 Picornaviridae \un$iue (Ribonucleic acid: RNA) hifauuuaneiien
laifieviy filunenuszanm 8.3 Alawa ussgegnieludenyiu (capsid) veslaia (Belsham, 1993)
FMDV fiaanumainuateniaiugnssuluszaug s §8151nd (serotype) Aumnsnatunien ddufu
7 serotype A O, A, C, SAT (Southern African Territories) 1-3 Lag Asial lag serotype O Wumﬂﬁqm
sO%RsNABserotype A (Rweyemamu et al., 2008; Ayelet et al, 2013; Borley et al, 2013) 91n51NAGEA
n&an1sfaiie FMDV fiddgldun 14 (oomns iunsman waedauundiayn Un wiuy uazin
(Alexandersen et al., 2003) Tsa FMD 1ulsausesnau (endemic) Tunaneituitveslan witinlsa FMD
wgnidnlulszmeiannudmansuseme winstesiunazemunslsadinadumuvimenddnglu
UsenAnaanaul (Paton et al., 2009; Rodriguez et al., 2011) Jagduiinisuiuinsnisaiequily
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ogatunn etestunazaununisszuinvedlsa FMD msdaiaduidudnnagnsiidiny lunmstiosiu
A1sRnle FMDV n1sinfaguetraduszuusazimunzay azgies1innisuninsvatsvesisa FMD
laegeiiuszdnsua (Garland, 1999)

Haduidusmaneysensfiviils FMDV iinannandemeluseninanisifiunw wu aanadene
1NA5uY T i ansavats n15wWE sunlasan pH mi@msﬁ’uuuﬁyuﬂa (surface adsorption)
ANLASEALEDU (shear stress) Wazn1siAsunladlasiaiieoendindu SrudssansenurenmunInyes
1% (Sonje et al,, 2021) A1 pH AigevidesnAuluenavinlihiagydelassaiisld Uoshi et al, 2022)
AnuanTAvInIenmYes FMDV fiseulmsietladensueniiudsuutas 1wy gamgiiuagen pH 81w
Tnsaunindu FMD 1uiFeswn Tnsianizedadeeynia 1465 (1465 particle) Wusyniaauysal
94 FMDV Gasznausng epitope flanansansedunisnanueufvedtesiuludnildegiuszansam
(Rweyemamu et al, 1989) aggnvansanelianneiiunsnsouvionnmgfifigatu dwmaloynin
wandLdu 125 protein subunit dadueyniaiilinisnevausanisnfiduius (Doel et al, 1981;
Yuan et al., 2017; Lopez-ArgUello et al., 2019) uamawmﬁﬁqwudwmjmaq%aﬁﬁu (histidine) &
mﬁmagjﬁ%u pentamer interface 84 capsid proteins tusnifadaddyfidinasaniuliaas
(stable) vos0un A InsdadiaufiandraduwltuAanszuiuns protonation w1nduiiledudaiy
oumgfifigadu n1aifin protonation shlUszamuuulaanalusfudeuntas (Yuan et al,, 2017)
F19UNIANYIVOS Carson et al. (2017) wuiranuasiivedhsadluszninnisdaiu danuduius
agulndvniulassaiavedlushudaniu (capsid proteins) agadltbazdnfny %aawﬁﬂﬂémsqmﬁa
Aanssuvedlada dwaliuszansnmuesiafuanmasiaesvzamafiudnunduasmulufe daqtu
finsthansifiusnunlasa (stabilizers) wnldegneniavnadioudlatiymesna stabilizers ifeuldiiieo
duauasivedhidlussriafuinnilgamalien 1wy amsUszneuandlulawmsn thmaueanasead
(sugar alcohol) uagloauvadlany (Bhatnagar et al., 2007) a@sUszneumabazvimiingasiouildy
wwaeuUeeiu capsid proteins 17 sz";aﬂaaﬁul’;%’alaﬂﬁlﬁ@mmLﬁamw%agﬂﬁwmstﬂﬁa]ﬁ’EJL?fEN
FaNa”

N15HE R FMDV serotype Orge 71 HuN1vsd i ninmalulad fadasidnd wudanilidad
AT LA AFIRINTIlaTE serotype Suildntnananiu demnulinaiivesaa serotype
fandn1 aenadosiudeyanisdnuiues Doel et al (1981) waz Bucafusco et al. (2015) fi5vyin
FMDV serotype O fA21uafasing serotype 819 109910 serotype O Asutala (sensitivity) fe
puvgiifigeluuay pH Mdunsn maimuaeiuglfaiiundniadu (Seed virus) lrilnmnind
sansUsuURInszUIunsHan o1vantiymiinariaslaliin msld stabilizers lumsifusnulasa
Wumadendiuraule awnsoandadeidesd onavilwhsaiinanudeneseninanisdafu
1¥n19180n1d stabilizers azunnaraiulud uoy fudadoseg Wy vdandearswusvoslafa
(Scott et al.,, 2019) N13@NWIVOY Prabhu et al. (2014) NaaUTsUBUUIEENTAINUDY stabilizers
HAvsnhia seninsgasidansifisssdaferivgasifasmanssiaduesduszney wuinnsld
stabilizers gasfislansnansriafussdusznou himiianuasiunnningasfififiosansiiesgned
Yed ey Jing et al., 2022 Anwn stabilizers Aididudsznavvestintamssnlaa sodium chloride
Way copper sulfate pentahydrate dmSuLinauAsiaveslisa wuln stabilizers GIENILREPLIPE
aseansalumsAnideves FMDV Iiluethed waglinunisiudsuwlasesiluumdanisiinses
rduiua uenaniinisiamuaunsiivesindunaensreziaan 1 3 figauundl 4 °C SswuuTinas 1465
Tuszduiiqednee $1891un15@NW189 Malenovska, 2014 Wuinglasauaziaaduileuaud?
mstestuirdmivlhfaniiBevuuaglifidony Jin et al, 2024 Anw stabilizers Aifldrulszneuves

wuUfURN15UsEaT w.e. 2569 219



uugnsmMansRuuuIsuRonan Indus e (szezenn) w.a.2566-2570
ﬁﬂmﬁaﬂﬂia calcium chloride wag lactalbumin hydrolysate wu31 calcium chloride Tuansuseneou
mﬂanmﬂwmimmmqmwmau (Thermal stability) %83 FMDV serotype O Thuauld Tngusvaand
YeansAnEIASatl LWE]LU'EEJULWEJUﬂi”ﬂ%ﬁﬂ’]W%EN stabilizers WAy 3 qns wumamaﬂmmwmaq FMDV
serotype Ois Maqmsmusﬂwmammm -80°C VNuLWE]U’]“UE]@Jaﬁ]’lﬂﬂ’li’Jﬁ]Sﬂﬂﬂa’]’mﬁ]’]ﬁm’]ﬂmaaﬂ
stabilizers 7 sz dmiuinwnunInLay Umawmimmnmawwuﬁlaiawmmwammu
(Seed virus) wazidunwamsdmsuifvsnvneudiauildd viunauiadulsatinuasintos 4qe
andgmimnulinsiiveshisa Tngianizes198e FMDV serotype O 7 biaafalaesssuend 4 adq
NansENUAeUsTaNSNNlnYTINYOYIATY
2.2 MIMUNIUIssAUNsuTiisadas

Tsatinuaziiniles (Foot and Mouth disease : FMD) ulsafinseieussfidamansenudedn’
ffifugdundn ldun 2 ung wy wazune (Grubman and Baxt., 2004) Th¥alsatnuaziind ey
(Foot and Mouth disease virus : FMDV) 10 ua@1iv nU8alsA FMD aq'ﬁluaﬂqa Aphthovirus 11796
Picornaviridae (Sharma et al., 2014) FMDV 4 7 serotype laun O, A, C, SAT 1, SAT 2, SAT 3 wag
Asia 1 (WOAH, 2009 ) nmelusynialifaussgansiugnssuviia RNA anguananeifien (positive sense
single stranded RNA) vu1aUsaey 8,500 Avua (Kitching et al., 2005) lassasiavesauninlisa
Uszneudelusiulassadauasilidlelnseadns Weulaseasne 4 wia Useneusie VP, VP2 uae VP3
ogfiiaduuenvedlafa dau vPa e nelusynialafa (Belsham et al., 1993) TUsAulassadng
usinzytinazUsenaunie protomers lag protomers 5 %A agUsznouldu pentamers wag pentamers
12 n 9zUsznoulu icosahedral capsid (Yuan et al., 2017)

15A FMD szunaunuy nayuvadtan tag FMDV serotype O Wumsﬁvmﬂmmﬁ'am (WULINAT T 60%)
JOIRNUIAD serotype A hazd uuwﬁﬂm’] serotype C amwuﬁﬂl‘ULLa ﬂ,uﬂ 2004 (Rweyemamu et al., 2008)
faun serotype O %W‘ummam 1) serotype O iiﬂfu serotype wummwmmmamaLLaumwuaq
5189115237 serotype A Way SAT2 §A21uMaINVaIeNIeLouRLaugefian (Doel , 2003) FMDV
serotype O filnlwlni (topotype) Aunnfaiu 11 topotype Feazwumyuidsuunndisfuluusas
nda1a lnggdniaedeldnionaudszinadulie Wun1553UIAU8Y ME-SA topotype v undn
(@18%us O-Ind-2001 wag O-PanAsia-2) Tganewus O-nd-2001d Fiasduarewugudniiszuin
Tugfiniatl (Subramaniam et al,, 2015) glimAweidony fueonidesld wun1sszuin 3 topotype 1#iA
SEA topotype (amﬂ’uﬁf O-Mya-98) Cathay topotype g ME-SA topotype (a’lﬁlﬁuﬁj O-PanAsia-2
way O-Ind-2001d) (Knowles et al., 2005) n15uNIsTUINVESLsANS ON1SUNINTE18LE olddaf uil
Tndifes erafudesilifintuldmuund esannindaniianianisdogiaad n1sensnvesrau
'ﬁ'gmﬁy’ammﬂﬂsm‘u@uﬂ’liLﬂﬁaué”]aﬁmﬁfmwmLmuasi’m%’mm

TedniaUszn1snilaves FMDV Ao nnsuandaveseynia 1465 dudusyniafiannsanszdu
nsndnsoufvendestulsaludniliegadiuseansaim 1y 125 protein subunit 7ilnsneuaues
manfifuiui Jedamansznuseuszavsnmlnesmuesindu nsAnwives Doel and Baccarini (1981)
wui1 FMDV luusiay serotype finuanansalunisnusentsgamgifiistusnaiy msfnsuieadi
FMDV 1 7 serotype WU11 serotype O flAruAsdsinga serotype 3uq ilesa1n capsid proteins
294 serotype O ﬁ'auﬁﬁwlmaammﬁﬁaﬁ?uuazlwfa pH Adunsa ammﬁﬁﬁmﬁmﬁauﬁﬂﬁaa
mamlﬂamiiwm (aggregation) way mSLUasmamw*suaqimaﬂaiﬂwu msammuhiawammmlu
WALz A wﬂ,‘w epitope Ul capsid proteins AAf08N8E19TIALE a&maiﬁlaiaamLaaﬂf\miimuaamﬂ
mmluamgimﬁuaq capsid proteins (Clénet et al., 2018) N13AN¥1V8Y Rexroad and Evans (2006)
WUI19EAU pH dnarayszsinuuluanalusiusasanwasdunusnisliiiade (electrostatic
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interactions) Tnen151Ua suuUasii Lind ud auase Thermal stability we9l15@ (Jin et al., 2019)
wenanis 1’;%’?18%1@ﬂv‘hmaﬁ’maulﬁﬁﬂﬁﬂaaaawns@ﬁmﬁﬁﬂﬁamimﬁﬁama capsid proteins 1Ay
FBnsutluilgmanilinsiivedhfaifdenldldun mafuinuliaiigumgiish dsazdieduds
nszvaunsgnianelidnas winsiivinwhifafigumgdemienisutuds enavinlilafagayde
UseAvBnmananuliashveddusiiu mavdsuulamestuluilulfaifideru vieanuainvos
¥4 (viral stress) MiAnannsdsuuUasannundeuisneluuaznisusn (Hansen et al., 2015)
msiinanstleatiu (cryoprotectant) unaviianouiunuildaionmgiududs rsanmnudemeves
aigmﬂla%’amﬂmﬁﬂﬁwuﬁﬁsijﬂismummﬁmﬁﬂlﬁ (Buitink et al., 2000)

aiffudnunlada (stabilizers) naneviiagninunldiduinwilaga iilouin Thermal stability
Tfueynia 017 glasa iandunsu Sayiiu wazaaniu fedldaarfuduasililansi e nd
Anuuldmaedinings (Su and Wangi, 2015) lossuveslansgnihunldifiatestunisuasuutag
Tassad1sveslusiu (Bhatnagar et al., 2007) Visiiloppuveslangnsudduaunsndfiuussfigauan
Wasad (Van der Waals force) fidusiaszning pentamers (Majer and Thomssen, 1965) n15@ne
984 Madan et al. (2018) AnwA stabilizers ﬁﬁdauﬂizﬂawaﬂaaauﬁﬁﬂszqma 2 Ysgganunsai
Tlsstldatimunsinlivieliluszrinamsuiuds Weudnuniigamadmninnilusseznaiun
nansAnwnuInsiAnlossuifiuszquan 2 Usegaslu stabilizers vreifinaanunsiaveshdals
Tuanaveshmaannsounuiiiusylelasiauszrinsiuarlelasiouanlanaesi Paesiam
asfvesTusiuluanin unfolding (saev and Steinhoff, 2021) tinnamsenlas (trehalose) @11158
Wiumsduiusewinglusiuluanin unfolding Iﬂﬂmiﬂ%’uLﬂﬁauamauﬁ’am'ﬁ@m%ﬁw (Kumru et al,, 2014)
n13l4 lactalbumin hydrolysate $afutinanaglasa ilihsansiaunndudefsuiunsldyiaga
\leset i (Prabhu et al., 2014) Tuifisungniiun (sodium glutamate) ¥ilvansnguaifueiiads
Husunmeseluanalusiuluanuzududeilanmdunans (Ferriset et al,, 1990) wonaniigsanansn
THlusAuluguuuvestsumsoasdinwdug Tugnsves stabilizers AuANLmANZAL N15ANYIYDS
Pan et al. (2023) szyrmasanuaniulisasae stabilizers wé7 wuzildfnduney annealing step
roumsiivlfafigampisniy -60°C (funou annealing step Aonsthladaniunuiigamgi -20°C
uszegiamis nouhluusudsigungfisindt -60°0 nsifulafaududlagliiudunou
annealing step ﬁﬂﬁtﬁﬂqmmﬁLﬂ?{suamuzﬂé’wuﬁ"s (glass transition temperatures :Tg) Fumane
0 denalvinisnszanesvednanalusiuazelasaliaiianold

fausfazdilidnlanalnivi il fanadaed 1 auitn uwiiilefiansanansiduesdusznouves
stabilizers wuIa1sunswiavin 1 uansTur1u (Penetrant) ansdesduisadannnisuguda
(Cryoprotectant) @15aAK39AIH3 (Surfactant) kaga1sA1ueULadasy (Free Radical Scavenger) N3
\denld stabilizers munzan HrensnnauiinisnsnmveseynalifanasnszeziaInIsivinwm
99AUsENOUYRN stabilizers 39msBInmmMANITIAGEUANLATetlaa Fellaunanizunnstsfuly
puwiauazansiusvedlifa eglsfiniy wdnufuanaluiesufiinas (Good laboratory practice:
GLP) ndninafiaUaanide (aseptic technique) n1stufindeyasgrndussuy wazn1nsiaaey
woudluiidaivegeaiiane axdeifinsziumuduialumaiuinulia uasnaannisinuilu
ﬂ%gaﬁmmiaﬁw%’a;gaLﬁaﬁmmﬁmﬁaﬂ stabilizers Awanzan dmuinuaunmLazdneigiiuine
mewuglsaiihunndniadu (Seed virus) uasifuuumsdmiufvinwouiauilidmiunaniady
Tsathnuaswindes Jstheantaymenuliasshvedladals
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2.3 1@NA1591989
e ad1Uselau uazuns fauUsgas 2543 MvegeunuTuiaoynia 1465 luadulse

Urnwaziriui aea"wwa"’uaﬁm%ﬁmuy"'}ﬁu wuusay 31tnd 1aed§ sucrose density gradient

ultracentrifugation 215815%MANA U 10(1-2): 61-71
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Snwigaungil -80°C

mmé’mqw : Foot and Mouth disease virus, serotype Ojgo, stabilizers, stability, storage

3. YBULIAVDINITANYIINY

3.1 YdULUAYBINITANEN

Amvasansiusnulia (stabilizers) AnasonuAINYes Seed

3.1.1 AnwiUsednSa1nves stabilizers 198U 3 gas dmsuiiusnyn Seed FMDV

serotype Oygs Migaunindl -80°C 1uszoziian 12 1fiou il
Qmﬁ 1 20% trehalose, 500 mM NaCl wag 3 mM CuSO45H,0 (Jing et al., 2022)

gmﬁ 2 10% sucrose, 3 mM CaCl; Lkag 5% lactalbumin hydrolysate
(Uin et al., 2024)

qmﬁ 3 3.5% sucrose Wa¥ 2.5% gelatin (Malenovska, 2014)
3.1.2 AIVEBUA NMNVBI Seed FMDV serotype O e Akl US N7 38 stabllizers 793 GAZE]

TnenaaauUsunn 1465 (1465 Particle Quantification) kasUsunatalisadiddn (Virus titration)

3.2 WHUNISANTEUU

=b.

AaNITU / IUADUY

U 2568

U 2569

f.A

WY

5.A e

n.w

3R}

WA

n.A

a.A

n.g

InmTanaunsaiuazansiadl

\uSnen Seed FMDV serotype O
e stabilizers 19 3 ans

RSIVADUANATNYDY Seed FMDV
serotype Oy NAAAUSNH Y
stabilizers 19 3 @n3 (1iou)

=D

AANTIU / IURDU

U 2569

U 2570

f.A

WY

5.A e

n.w

\AUSn Seed FMDV serotype Oiso
e stabilizers 14 3 ans (o)

A

RSIVADUANATNYDY Seed FMDV
serotype Oy NAAAUSNH Y
stabilizers 14 3 gn3 (Wiawi) (sp)

(12)

TATeiazaTUna Inviseau

A

\ 4
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4. /N5
4.1 1a5d
Folaildd@nwAe Seed FMDV serotype Osgo anndnenaniadulsauinuazivinitos
dinwaluladnundn
4.2 SumpuNTAIEN Seed virus
Seed FMDV Qmwwmgaﬂu BHK;1Cy3 suspension cells ﬁwﬂumimmﬂaumaﬁ L%IZLIR]’]ﬂ
fgomsiasaradiinesn Imdsiwadussana 20% wasiiu GMS AUsIAanTSu (GMS+0% serum)
Uszanas 80% Usuusinanvadluitiosnin 2.5x10° wad/adans anntuiia Seed virus Uszana 5%
lagusung (titer litfoandn 10™) USu pH s¥mi19 7.0-7.4 Yswglasalu water bath aaumail 37 °C
Wuenna 200 ans/Falus wazseudu 70 sou/and mnwid sadunan 18-24 $9Tus §unanis
Wasuwlainedann (cytopathic effect : CPE) JunszItaAn CPE 11nn71 80% Jafuiiedlaya
(harvest) vn1suenlisaeenainwaalnenisinl centrifuge AI1L57 2,500 S8U/WT UL 20 W9
gl 4 °C 9nifuuendaula (supernatant) \iuiegadiethlunaaeulutunousiely
4.3 @rsinuinelagd (Stabilizers)

Stabilizers l#Anw1viaAu 3 gns fail ansfl 1 Usenaudae 20% trehalose, 500 mM
NaCl ttag 3 mM CuSOg45H,0 qmﬁ' 2 Usznauniy 10% sucrose, 3 mM CaCl, hag 5% lactalbumin
hydrolysate LLazqmﬁ 3 Usenaumie 2.5% gelatin way 3.5% sucrose ¥11N15Le383 stabilizers Tuws
avans Mntuilsiidesemiuieu (autoclave) figungll 121 °C usaduloth 15 psi unan 15 uni
(Ing stabilizer amﬁ' 2 avileginT olannz 10% sucrose uaz 3 mM CaCl, wazaziiia lactalbumin
hydrolysate wmml,ismiawaﬂumwaq iiedeafunsiin denature voslusiuanmsieaindose
Anufew) Tunoumsiiusnuiasnes virus WU stabilizers MUANITNTUVRILARL GRS Hunanlaa
way stabilizers TN uUY magnetic starrier ANULS7 70 SaUSRBUNT WU 15 W (Rhone, 1988) lng
wmuUANgaMAll 4-8 °C naenszozIanduNa Mntufusegshiaiung 3 Tadans ldlunaen
\Aufeg1anuaandugs (Cryogenic vial) vuin 5 fiadans lngaziiudegalifaiifu stabilizers
fiedu 30 vasarogns uazifiudiegsladaiildifi stabilizers 8n 30 naenrogas (YAAUAN) 11
fegshdaiaunazlaifiy stabilizers 8198y 3 Maen AT19EUUSHIA 1465 war TCIDs TuiuiiSy
\fiu (Day 0) Aewthlulfununigauvgil -80 °C Mntuazhiegvhiaoonunmadeuyiinm 1465
wag TCIDs VN9 3 LAoU TuiRoudt 3, 6, 9, uag 12

4.4 n15n59dauUsU 146S (146S Particle Quantification with Fraction)

nUTuueuN1A 1465 aaeldIsn1suengdqu (fraction) luglasansuigumn (sucrose
density gradient : SDG) fiszdumutudu 15-45% Ineldieg19la5a 2 Haddns AIUUEIVUANUDA
gradient 111U centrifuge ETICER ultracentrifuge ke g rotor swing type SW41Ti (Beckman
Coulter) T¥manat5159u 36,000 r.p.m. LIuaan 3 19 30 i 7 4 °C 9t luSaeilaeedes
UV spectrophotometer finrwenaau 256 nm mituitldnsm (peak) U minves peak 1A835n13
findls AnaUinaouna 1465 dailniie pg/ml ey standard curve (lweuazumnws, 2543)
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4.5 MIns1aauUsunantela5aniivin (Antigen titration)

309100 FMDV wuu 10- fold serial dilution 1fieynu3unaila3ade™s Tissue Culture
Infectious Dose (TCIDso) Tngvimsiseansiisysiuanunidons 10 10° antuildauiasly 96-
well plates yquag 100 lulasdns seduamioaas 5 way Wiy primary lamb kidney cell 1]
USinaueas 10° wad/Nadans viquaz 100-150 lulasdns udluguuead aamall 37 °C 5% CO, 1lu
a1 72 $2lus anfunsiaaounisiin CPE 1 24 48 uaz 72 4alus aneldndss invert microscope
funaUSnanteilamsvld sieeunau TCDsg/ml Tagld Spearman-Karber Method (Spearman,
1908; Karber, 1931)

4.6 MIIATITDYANISEDA

W3 BULiBUANLUANAI9Y8IUTINAL 1465 WAz TCIDs, U89 Seed FMDV serotype Osgo AILAU
$nwnlaelin stabilizers Aunilailin stabilizers (yaAIUAY) gamail -80 °C 5¥821981 0, 3, 6, 9 uaz
12 fou andutundiesigiaruuUsusiu (Analysis of Varance) lnsfisunnnuunndnevesse iy
HgdAgy (P<0.05)

5. szzaIaniunig
19 5 o (UNT1AY 2568 - WOWAIAU 2569)

v

6. suUszann Uszanainsmedieuunyulsuilondn fadusving Usedt we. 2569 il
1. Fanadinauei

1.1 13'1mamsaﬂaa (trehalose) AR grade ASUAE 200 U 911U 200 ASH 91U 40,000 UM

1.2 Ynaglasa (sucrose) AR grade nn.a 5,000 UM $1u 1 NN, $117U 5,000 V¥

1.3 loifgumpanlsn (NaCl) AR grade nn.ag 1,000 U 971971 1 An. $7u2U 1,000 Un

1.4 peUiostamn tnunglawmsn (CuSO, 5H,0) AR grade nn.ag 5,000 UMW 11U 2 NN,
712U 10,000 UM

1.5 uwpa@uumaslsa (CaCly) AR grade nn.ag 5,000 U 143U 2 AN, 91UIU 10,000 U

1.6 wandayfiulalaslawn (Lactalbumin hydrolysate) AR grade nn.ag 6,000 UM 313 1 NN,
U 6,000 UM

1.7 1wa1fu (gelatin) AR grade n3uag 20 U 911U 500 NTU UL 10,000 UM

[

2. Y9 INYIAENS
2.1 #a0ANAABIANLENEIUEIA 4.5-5 ml. duaz 15 UM 1w 200 U 911U 3,000 UM

S9U9UUTEUIUTIUINYNIRUTIUIY 85,000 UM (LUARAURINUUINE L)
MNER  NTMANTI18UN9518N15 ileane vadaaga1ns1en15unuANNI DY Faliiiulatun
lasuayd@
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7. waiaiadnagldsu
7.1 Wanan (Output)
-~ Idfeyaensifiusnuihisa (stabilizers) dmsuifiunm Seed FMDV serotype Osgo Tigaungil -80°C
7.2 Hadws (Outcome)
- msdenld stabilizers WiusnwihSafivmnzan dswaly Seed FMDV serotype Oy SUs2AVEAMA
uariinengmafiusnuilvieundy
- dudeyamalvmailesfuayumadonld stabilizers fwangan dmdufvinu Seed
FMDV serotype Orgo baztfunuimsdmsufusnvueuiuiilddmiunaniadulsauinuaswindes
vosdinmalulagTidueidnd nsuuadn]
7.3 wansenu (Impact)
- stabilizers Slduddytieiinasiniinudey (Thermal Stability) liiula¥a Freandamidl
019 ARt usEVINNIEUILNMIATUANgRITANEL (Cold chain) faurnisndn naiiudnu nisvuds
wAENSINTIMUNEHERN T IAT
- matlestunazaiuaulsn FMD duUszAndua Pasannisszuinvaslsa FMD lufiufianaanu
AL AIVNLATEENALAZUITTINNAILADASOUYDANYATAT
- Wisdaruanansasnunsnan iadudn iidumnudessuesiananansnas el U sy
vilvsgmaiinrasiuag s wagudeiulfogadsdu
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wuULaUalAsIn153971n15 (Concept paper)
U323 W.A. 2569

FBIASINITIVING

NN UL AA NG TY 1% way 2% Tudiieuaile serum free medium LA BLNIELE B9LTAR
BHK;C 15 A UanewuUaaLlae lununasnihsalsauinwazindee
Results of 1% and 2% Bovine calf serum in serum free medium for cultures BHK»Cis

suspension cell line in Foot and mouth virus production.

mizgauiuinvauy
Fomiganu drerdnindulsaunuazivinides ngunandasisi
anuiidnse drlnmalulagdidandnd nsudadad o.UnYes 2.uATs19ENT 30130
Insfni 0-4431-1476 ¢ig 4000 In3en3 0-4431-5931
MigualuEyY
Fomegau fhenaaeunanIatulsatnuazvniles ngunUALAAAIMN
an1uiidnse drinmalulagidandnd nsudadad 0.UnYes 2.uAT31¥ENT 30130
Insfni 0-4431-1476 sip 4114 Inans 0-4431-5931
HSUHnvaulATINg
WnmilAsin1533e
Jo-unnana WIDNTE LNAAITINNNA
LU WEER AN YN TRLAY
dafim dendaindulsainuazivindos nqundndafum

nihfausuRaveUrelATINT JuAudeya NuNULAzALIUNITIATINS NAdey JnTeilay

ayune TavINTIeLTOINELNS

[ ] PN

ANAIUNYINUIY 100%
PUSnwlATINNG YIEDUUR NNILNYS
AL WL IANITE198Y

1. anuaElATINITIYING
ANNARAADITUENEAANSYIF 20 T (W.A1.2561-2580)
ENSANANTT 2 AUNTATIIANLANNN TN THYTY

ANLABAAS IR ULNUTAILLATYSAILAYEIALLAR atURl 13 (W.A.2566-2570)
nagndi 1 msuszgndldiveluladuazuinnssuuvusjadiioliAnnsenssiunszuauns
wARLAvaIsyar Ly
ALABARREITUUTEIAUENSANARSUBINTENTIMNUATHAZANNTAL/ NSUUATH
gysmanTT 2 liinTaanuaunsasunsHanauiuadn inaenislglildinsgiu Wudas
sodamndonuazaninsoutsiuldogiedsdu
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ANNABAAGBINULNULAIUNYTOIATINITIVE/WNuaIReY0 eI/ noe/Aud™
¢ a = A4 A o A o |
WHUENSANAN TR UM UIsUONAN TATUIMUY SE8eT) (W.A.2566-2570)
gnsAansn 1 tien1s3veuariauinduiiduaiudesnsvewmaiaildlunistosiuiay

AuANlsAdn]

2. anudrAyvasldyminn1sITe(nann1suazvinng)
2.1 ANUAIAYLAZTNN

Tsaurnuazini oy (Foot and Mouth disease : FMD) 1 ulsadnsofisussludniiadoegn
FeuazhliAsaugdemaasygiaogieuusdudniidfve msfadosedlslndnddlvhls
Aanddutunedndlslndwis (WOAH, 2009) anvguaslsainanidolasalsauinuazvini oo
(Foot and Mouth disease virus : FMDV) 4 luana Aphthovirus 34 Picomaviridae Wuesowelida
(Ribonucleic acid: RNA) (Belsham, 1993) i FMDV 14718 519nedminenismela nishuiuas
0137 i ouud ou wFovraunati Aands anduiieasundidig nssuaden uazvihliiAn
nsiasuulamensanmveniodediusmelusiane Auandiidiuegaduinie v soose
Yasiunazseaniuwin 1sa FMD Wuguassausznisddgrenisiuadnivazndndagiaindnissning
Usened (Alexandersen et al., 2003) mmmwhas}gﬂﬁmﬂ%’asmLﬁi’fm'amﬁaﬂmﬁ’uuazmuqmmi
szunvedlsn FMD msdainfusgradussuulasimunzay azgaedinanisunsnszaevedsn FMD 16
pg13ilUszdnSra (Garland, 1999)

Fadulsarnuazindesiindnlasdrinmeluladdfueidnd nsuuadnd 1935 nsnanuuy
Suspension cell culture wnzaenglugad BHK1C,15 suspension nswanIatannsananldalausina
wn \lesaniead BHK:Cos Wuimadimeidedie We FMDV annsawsaivlaldmuaslfuoufiaud
umumwm Feflounzdsdhidlueaduiatifiondninduluseiugnamnss (MacPherson et al,, 1962)
AMSLNNZIE Bl BHK21C13 suspension Y84d1UNY LWIZLA Sl Growth medium for suspension
(GMS) mLUuammmaummmaqmﬂ Minimal Essential Medium (MEM) Imaamﬁuaq GMS 92din19
USuussansiisndusonisulainanias giivlnvoneadifaiiy wiRun1smzidesesd BHKCr
suspension 198 3ududu 10% (vv) i@suadidluommsimizides seunnsAnwvemeuduazidne
(2534) WU ANIZLA B9198E BHK,:1Cys suspension a8e1mnsineia sead iaaududy 5%
(v/v) Fansinzdaifansaannislddsuadiuldunn egslsinng msmsidourasluemsmnzidss
wadi 14 Suduesdusznou eranudeidenatsuszns wu eranunisdmd enanngdunid
wioou teulanendu wiomsvudouanduUszneuiiliuidnaualuddy ilninmsvuideuly
wadiniABadsdsmanssnuieanuuIansvesnanse uenniasuluudazyanisnda (ot) enadl
Aanwliadianedswindonisniuay envdwmalinisieaIgivlnuaznandnveaadliasiane
Wosandfufisnmge el unudmiunisiunnid sawadly bioreactor vunlug)
(Gstraunthaler et al., 2013) JagUuinsundifeuvilnUs1AaIngsy (serum free culture medium)
waziliiouiialddusm (low serum culture medium) wildimasioweadesunsuans fidsusanat:
Uszneusigansormsuazeeflay  fsndufisanedmiunisiasyiviavessad dwaliivad
WihulauaglVinananaihiate nszuiumsnisvhuiavivemandusiasorildhetu fsanany
Aesnnisvuieuresyiunis [Wsfunelse savisnsudonndiulsznevdugitliudaludsy
fidanasionnunmuesHAnaei (Even et al, 2006) usnanaNIsAAAFUNUMSHARIINASITT LA
Sranunsandndestlywmeaiesssuannsldansifiduiudnandaflunseuiunisuanlddndae
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= ¢ X vaw v o & I3 . A a a Yo o o
n13AnwiAsedl {33ulavinsingid sugad BHK,Cis suspension Tuflifeuydaldd$usn
(low serum culture medium) 31U 2 ¥1a Wely bovine calf serum AMUTUTU 1% kA 2% (V/V)
Tunisiwzidsawad MiliieAnvinududuYesg suiuuizaunon1siasyAulnueagas BHK;Cys
suspension tuilipguiald@sudn iwethdeyausznaumsiarsaidentdilineuwagseaunududy
YOITSUMMmZANEMTUNIZIA 89988 BHK,;Cy5 suspension LukuavensusuUsanssuiun1snan
o A v A o W Aa o 6w vy a a v v a
Trgulsanuaziniley vesdtinmeluladtidueidadlnivssdnsnmuasduaununisnansaly

2.2 NISNUNIUITTUNTTUNNEIVD

Tsathnuazindes (Foot and Mouth disease : FMD) Lulsafnsiosoussiidmanszvusiodn
Afifugdundn laun 1 ung my wazunz (Grubman and Baxt., 2004) Th¥alsatnuazivind ey
(Foot and Mouth disease virus : FMDV) td uanmnaealsa FMD ey tuana Aphthovirus luied
Picornaviridae (Sharma et al., 2014) FMDV 4 7 serotype Tawn O, A, C, SAT 1, SAT 2, SAT 3 uag
Asia 1 (WOAH, 2022) FMDV ihila$auuuaneifendilifidevu $3lunenauszuna 8.3 Alaiva ussqer
aneluludensiu (capsid) veslafa Tnssadrsveseunialfauszneudelusiulassadrsuagilaly
Tasaais Wsfulassadne 4 vl Usznoude VP1, VP2 uay VP 3 egfiinduusnuedlaia dau vPd oy
amelusynialifa (Belsham et al, 1993) WUsAulassasausiazvlinazUsenauniy protomers lag
protomers 5 4 f avUsenaullu pentamers Wag pentamers 12 4n avUsenoullu icosahedral
capsid (Yuan et al., 2017)

\wad BHKy 1 ulwad lnlusuanad (fioroblast) 7 wenanniwad lnvesq vy usudaines
(Baby Hamster Kidney cell) 818 1 Fu lag Mc Pherson wag Stocker tul 1961 wd19n1u Mowat
wag Chapman Méaunisiaay (cloning) 1ad BHK, aunseiialdiwad BHKCs Tul 1962 duvad
BHK,1C 15 Aiaiunlefianulasenisindelsaunnuaziiniios (Barteling, 2002) nnsiwiwLd sauazidia
Umnahfauvusadndunsmadedueadvesdnidosgndsun Ingldmanzsdsnsaduuuda
\m¢ (adherent cell cultures) fufiufnTasIAKUUNAS (roller bottle) (Bellani et al., 2020) uagsiaa
IaunsruUnsINEE s LYasuUULILaeE (suspension cell culture) fildnsiwizlu shake flasks
uarlu bioreactor #933nstannsnzAsnTadldUTINMINLazAUANN THARLA e Tnandmnde
U3117198991NAN UL UYBLBAd 1T Tngagm (maximum viable cell densities :MVCDs) Lile
Wisufleufueadiinzissuudaine (Rubeai et al., 2006)

p1sdmIuIzA sawad (Cell culture media) L uunasliasomsuazunandaeud
Sududemsiaigfivinvessad Taflesduszneuiiuguiisuiu loud nsnesdly Faniiu indous unds
WA LAZAITLATUDINIT %‘%’m%’mLflumiLa%‘ummﬁﬁﬁﬁmﬁm%’umil;wwL?;Jsmmjaé iogand]
psAUsznouvedllananainwiidudeu onii sesluu Jedunsasyivln YadumsBang naenau
ansownsiitimiinluanamdiuounn dehelfeadinadsnaiouiulaldd (Bames and Sato, 1980)
shednvuzidudeularaalidaauvesssduszneuludfu suuusunuvesnunmdsiluusas Lot
Msuan esnamuaniaiunsndmanveaumamaniaznsiuasuresggnia dadudladed
prnden1smuny Mldasuifamunmldainiane dwalvinunmuaznandnvousadinngdoslsl
asiauenuludae esndsulinaguanduingAundniddylunsmnsdsaead e1avhlslsl
Fudunudmiunslfimesidswsadlussdvgnaivnssy vonaninisvud ounisdaninuas
oadUsznoulliuideludsu enlivasndoanmatuidouvesasiolsauss vlsmieauditiugua
dnnutnaiesanuvasadovesnsduleulsafiznainnioouwdusganin Taslanzogiebs
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Tsauf esuanesdniauainda (Bovine spongiform encephalopathy; BSE) anufi lagi 18411 21n
wamsaliashlimudenislififeuiliddnussnoulusiuandsiuagd fufismnntu (Verten, 2002)
mihsnuiinedomasisatuayulidndnaistinmanvdeldnnsldansidduiiidnandnily
nsrvaunHaaMamaluladdanwiioruvasassainaisnelsauds Jagtuiinasld serum free
culture medium wa low serum culture medium lun i sgad e 1auns nans @ hudiien
fananfesrusznouil ugiuresansomisuareesluudi sudu munzauianfvanedmsunis
wiyiulnvensad dwmalimswdyivlnvenvaduaznandnlinesiuiinuainaue Snvadiesonis
yilsiusavivasmansiae Hela et al. (2001) naaaumeidssad BHK,Cs lufiieufiusaanndsu 2
silauariifiouiiusiaaniusiuandss 3 vila wuiwadawnsansaivlnldruasiiodlumzdes
Lafavilvinandnveshiafmuludie msdnwives Paul et al. (2016) Idimurgnsiiideuiiusiaain
TusAuandnsuazd sy ddunsanuizusuasemslimnzaudmsuniswsyivinvessad
BHK,1C15 suspension mamnwwlﬁmL%aéwud%%aéﬁlﬁﬁmwwmLLu'uqﬂ AbLRas AT USUN 1465
8¢ FMDV findnlgfinuasdianenniudiowssuiiisufumsmsdswuudnd wasdensivdounis
nszfumnandduiy wuindissdugidususinfuiag dauandiifuinaunsondniadu FMD Tuflfewd
laifduusynevveslusiunazdsuld (Paul et al, 2006) Hafvein1n1TanUSHILT ST LT INNZIA B
wadas uenantasandunumandniadunds Swhsanmnudsninnsiudeunisdanm Wshu
relsa msUudeuveansilinsuesddsznouiudaludsy suvindesymmeasesssuainnsly
ansfduiuiinandalunszuiunisuda

2.3 1PNA1591994

e airselau wazunns Waudseans 2543 nsmageumuiinaeynia 1465 luiadulsa
Urnwaziriui aea"wm"’uaﬁm%ﬁmuy"'}ﬁu wuusay 31tnd 1aed§ sucrose density gradient
ultracentrifugation 215813 WANS U 10(1-2): 61-71

neus Auandian wasdens Jundad 2530 Mamsdsnead BHK,C,s wuudautudag
Bhenmuidsueadfiig sy 5% Wionsnanhsauar Tadulsatinuasiinidos ansansinunsmans (Gne)
25(2): 200-205
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2.4 nQUszasd
WinAnwInansaluluAdnTsy 1% way 2% Tullifeusila serum free medium LNBLNNZLALN

Waa BHK,,Cy5 ¥iawIuanskuusaiied way nmsiwnzhsalsauinwasindes

2.5 AndAey (keywords)
Mwlne : Wedndsy, waa BHK,,Cys, Tmeuydalultdsy, Msimieiaeaadwiusyiuass
A9 auﬂﬂf]‘ls} : Bovine calf serum, BHK,;Ci3 cell line, serum free medium, BHK;1Cq3

Suspension cell culture
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3. YBULIAVBINITANYIDY

3.1 YBULIAVDINITANE

wugvsAan iU U udsuionan iadudmune(seozenn) w.a.2566-2570

3.1.1 ANSLNNELA 89 BHK,;Cys suspension cells Tu serum free medium Tagly Bovine calf

serum 1% Lay 2% (v/v)

2.1.2 NMSELaes FMDV serotype Oig9 Tu BHK;1Cy3 suspension cells 91199 3.1.1
3.1.3 M939a8UAMNAINYBY FMDV lagnageuuTuna 1465 (146S Particle Quantification)
Usunatelisaiitin (TCIDs) tagAuUsIeantae (Sterility test)

3.2 WAUNITALUIUY

=

AANTIH / VUNDY

U w.e. 2568

U w.e. 2569

f.A. | N.8.

§.Aa.

a.A.

N,

.8,

n.A.

1.9,

n.a.

d.a.

n.g.

f.A.

N.4.

5.0a.

Iamiangunsaiiay
GREIY

A

»
»

EAES BHK1C s
suspension cells lag
14 Bovine calf serum
1% way 2% (v/Av) Tu

serum free medium

A

\ 4

NBAET FMDV
serotype 0189114
BHK;;Cy3 suspension
cells ﬁLWWzL?:EN
Tnglaluladman@sy
1% wazy 2% lu

serum free medium

A

v

ATIVADUADN TNUDS
FMDV lnevinaeuisine
146S (146S Particle
Quantification) whag
et $aildin
(TCIDsp) tagmad
UsAniTe (Sterility
test)

A

v

AATIRLaTATUNE
CLMERESRD!

A

\4
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4. /15398
4.1 AhsULazYTY
fifeuilddnwide Sinsudmsuinizids ueadudnldd Sunn (Low serum culture medium)
wuunsdn§ a3y 91uau 2 vlla Hideudildimnzlada Ae Growth Medium for Suspension (GMS) 1
U189 N 85U (GMS+0% serum) waz@suiild@nude Bovine calf serum 9ndsnaniadulsauinuas
winides drdnmeluladTSusidns
4.2 waauazlisd
L%aéﬁi‘{fﬁﬂmﬁa BHK;:Cy3 suspension cells Wag Seed virus FMD serotype Oig9 NHYNER
Sedulsaunuazintes drinnaluladiisaueidns
4.3 nMawziasuTag
LWﬂsLﬁymL%aa‘ BHK,Cy3 suspension cells Ty serum free medium 2 w19 (SFO1 way ZF
medium) 7ifin1516y bovine calf serum 1% wag 2% (v/v) aslueMNSINIZIA LS LA B usadluin
i daiinerna (wolff flask) vuin 2 ans tnzidesUsunar 1,000 adans/s0unswan (passage)
UsnanwadiSudulitoandn 0.5x10° 1wad/Aaddns USu pH sewine 7.0-7.2 Uuimzigadiugani
AUANEMAN (water bath) 71 36.5-37 °C SzazAINSINE 48 T3l Hue1nA 100 Ans/47lu 5auﬁu
60-70 S9U/W17 (rp.m) LaEyNNSASIvEE USRS A 24 way 48 Falusmdimsinides e
ASULIANZIA Baad Yiwadanaznaulaonistumies (centrifuge) A111L5258U 1,000 r.p.m.
gauund 4 °C 1381 10 W1# (Rhone, 1986) etimaduuwisiasdly passage dolu n1simzisadas
WUz 5 -10 passage wioliwadanunsausuinaziasaiulaldegesneiiioslu low serum
culture medium AifiAududues bovine calf serum 1% waz 2% (vAv) luansiwiziass Sudin
mm‘mmLLﬁu%aﬂL%éﬁﬁ%ﬁmLLasé“m'mm%'%igLauimmLﬁzjaésuammwwst,gamﬂ passage
4.4 AHBULAZYTY
Tipufilddnwde dinsuduiumeidsuvadeinlailddsy (serum free medium) WUy
wadi§agu $1uau 2 wila Sidendldinnglada fie Growth Medium for Suspension (GMS) fiUs1AaTn
F3 (GMS+0% serum) uazdsudild@nwde Bovine calf serum andenaniadulsainuasindes
drinnalulagdiiuede
4.5 waauazlisd
L%aéﬁi‘{fﬁﬂmﬁa BHK;;Cy3 suspension cells Wag Seed virus FMD serotype Oig9 NHYNER
Sedulseunuazintes drinnaluladsaueidns
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4.6 NISINSLABWYAR

LW’]SLadyENLsaaa‘ BHK;,Cy3 suspension cells T serum free medium 2 19 (SFO1 way ZF
medium) A5in3Lia bovine calf serum 1% uag 2% (vA) asluemsinziass tneiaesueadiuaan
widaiinerna (wolff flask) vuan 2 ans tnzidesUsunar 1,000 fadans/s0unswan (passage)
Usinanwadisuduliitosndn 0.5x10° wad/fadans Usu pH 52wane 7.0-7.2 Ysmnzwwadlus e
MUANEUUNH (water bath) 7l 36.5-37 °C svagna1NIny 48 Falua fnennie 100 Ans/Halue sou
Ju 60-70 seU/NT (r.p.m.) LAZTNsNTIedEUUSINAIEARTINAN 24 e 48 FaluamdensnEaes
dlonsunanmidsvad tiradanasnoulaenisiiumios (centrifuge) AmuEaseu 1,000 r.p.m.
gaumadl 4 °C 1381 10 W% (Rhone, 1986) L ovradu LA aly passage ol NSINIZLIAAIE
WnzUszanes 5 -10 passage i olfiwadanunsausuiuaziasaiulaldagnemaiiioslu low serum
culture medium AfiAL RS UB9 bovine calf serum 1% waz 2% (VA) Tuemsiziaes Tuiin
mm‘mmLLﬁu%aﬂL%aéﬁﬁ%ﬁmLLasé“m'mm%'%igLauimmL%aésuammwwst,gamﬂ passage

4.7 n1ssnnkaealasa

FMDV serotype Ois9 gmwwmgsﬂu BHK;,Cy3 suspension cells ﬁchumnwwm?ﬁyﬂﬂu serum
free medium lude 4.3 Tneviaadfidiunsanasnauunfufiiion GMS+0% serum USuUSunanwad
laitfosndn 2.5x10° wad/fiadans 9nduifn Seed virus 3-5% lagUsanas vunglasaiigaumgd 36.5-
37 °C @1 pH 7.4-7.6 soUtlu 60-70 r.p.m. wnzideshdaduna 18- 24 $alus fanamsiasunlas
cytopathic effect (CPE) 1ii @ CPE unnva 80% Faifiulasd (harvest) adauanninieadlanenis
centrifuge A5 258U 2,500 S0U/U qmwgﬁ 4 °C w1u 20 17 (Rhone, 1986) ﬁ]’]ﬂSULLEJﬂLﬁUif’]
h3aiieiluneseuluduneuseold

4.8 N19n3298aUUIUL 146S (146S Particle quantification)
mUTuaeunia 1465 aaeliisnisuenadiuluglasansiiieusi (sucrose density gradient :
SDG) fiszduaududu 15-45% Jumissdieinias ultracentrifuge wa rotor swing type SWALT]
(Beckman Coulter) ldmnangaseu 36,000 r.p.m. \uian 3 Falus 30 undl 1 4 °C andutlunen
AANE ULAY TngLas 09 UV spectrophotometer 7 A211819A8 1 256 nm wAT Wit lén319 (peak)
yiiminues peak Tag3sn1sdndainmin fuinusinueynin 1465 1Wisusy standard curve
g pg/ml. (lweuagunns, 2543)

{ctaa

4.9 MsnsavsouSinantiela$afiidan (TCIDs)
wiSunalladadieds Tissue Culture Infectious Dose (TCIDs) Ineldpanaide FMDV wuy 10-
fold serial dilution a1nfutladaufinasly 96-well plates wauaz 100 lulasdns LAy primary
lamb kidney cell AfiuSunawad 10°wad/fiadans nauaz 100-150 lulasdns vnlugvuiead
gaumndl 37 °C 5% CO, Wunan 72 Falus MNTuRTIIEUNMIAN CPE AMutnuTunandaiilamsy
T9s1eaunay TCIDsy/ml. Tnely Spearman-Karber Method (Spearman, 1908, Karber, 1931)

4.10 N15ASAIEBUANMUUTIARINYD (sterility test)

Tavldermisidvadie 2 ¥inAe fluid thioglycolate medium (FTM) Wag soyabean casein
digest medium (SCDM) Tag FTM yufigaumad 30-35 °C uaz SCOM Uuil gaungil 20-25 °C 1duian
lyitfoundn 14 u (WOAH Terrestrial Manual, 2024) 81uKalAEMIELNAANUYUYBIBMITNNTY
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4.11 M3AATIVdayan1eana

Wisuiflsunansiasaiiuinues BHKx:Cys suspension cells fnzidedly medium 2 il 715
1541l bovine calf serum 1% waz 2% (vA) adluomsinizid os mmigu%mwaauqmmwlﬁaﬁ
wnzid oslugaddand n TnsFsuiisuauuansiswes3unm 1465 wazan TCDs U103 AN
AATITVNG LAgARUAAINLANANNTDITEAUTIEATY (P<0.05)

5. 5282198191 HUNS
2 U @WeuUszana w.A. 2568 - Yauuseunad w.e. 2569)

6. SUUsTUU
TailauUszaney

7. nafinndnazlésu
7.1 nanan (Output)
- lANansuNzLa e BHK21Cy3 suspension cells Tngldluhniaandsy (bovine calf serum) 1%

way 2% luilmeurdaldltdsy (serum free  medium) wag Nan1snEhsaanwadfInan

7.2 uadws (Outcome)
- edeyaftanmnsahluuiuuss mawiesiifeslagld@suanasain mawiouuuuibs
- Iedogamadnnsifieauayumsidenl difenvialdd s

7.3 Wansznu (Impact)
- mAdehlugnsandunuazinUSinumstanadulsaunuazvinides
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Tasan1s “n1snsrannnunigluiine lilssnunandaduidulununaninae GMP (Internal Audit)”
Us2a1U W.A. 2569

1LUANNITUALLUANS

pufid1innuanznITInTeIMsHazenlieenUsznANgNTENTIEIEITUEY 1309 TR
eazdeaisafundninasivazinislunisedneuauiagiupung nunedndaeen wa. 2559 <GMP
(PIC/s)> Tumainil 9 nsmsvaeuUnuLes tnelidervuafedesiinisnsiaaeuynains ennsaniud in3esdle
mMsddiumsiuenats Madunssan MImuANANAM M3 menEnsusion MsdansiAadeaiu
MsfeaFounazmsieniiuAu uaznsnyvaeuaues lursnamuiisinsimualiaiemii eniuaeuind
ArwaenadasfundnnsvessUssiunmuam Tasasdesdinssuiunadusssmnd edredesdas 1 ads

FadulunsdfiuanuiulaluFesnunmaesndn Susiuaziewdsuanumioulunistureiuses
aMP drdninaluladdafaidnifadadiuinudidglunisdalasanis “n1sasiainniunieludieli
Tssnundaiaduduluaumdninas GMP (ntermal Audit)” iietiunisadisssuunuasulussinseeiadl
Usgansnm

2. QUszasA

2.1 WlonTavssdunszuiunsndnuaznmanaaouiaduvesdiinmaluladasamidn i ld om
palsEnAnsETNasIsaguEsst e saiBeaisafundninaminayisnsilunisnanguautlag u
MINNYILIEIIEE(GMP)RIB LA

2.2 Wedunmsiausuuzannsnisnisuileiisniuludiuilsanundniaduesdiinmaluladda
fusidnidaunniosegnunaninusn GMP

2.3 ileiunismuasuszuunindnuazmsmaasuinduininiuaenadesiundnnisveanns
Uszunauniw vilviiiunrssiulaluiFesnunimueananfousi

2.4 el 9UNAR TP UVBIEUNWAILIATTINUNER) TAUNSDUNLTUYDSUTDIPUNA NLNN
aa a d‘d
LaEIgNSNaeNa (GMP)

3. e

nsudeunnseswar Yy ndeldidulumundninaue GMP veslsesunaninduresdrinmalulad
Fafouidnd va 5 150U ammsukwImensudlasazanunseiaiiunisegrsgnaeaduluaumdninas
GMP

4. YuppunsAivey

Fufunisaudunounisasiaianuniely (ntemal Audit) YnUaudszann A1uden1nunves
11935571 GMP Tnsustazdaziidunounissiuaudsil

4.1 uiaddenumusIedenmenssuNsMsasIainmumeluitelilssnunanteduduluaiy
wanne GMP (Internal Audit) UsganUsuuszan

4.2 Uszanaunuuaginiusunisesainnunelulsanunaniadusie 5 T

4.3 Jnviwsenunu checklist Tnsvautunued checklist Tiduluaunaninast GMP w5 aderiviun
04 oy, Muilagiiu

4.4 faseuazdaninglssruiiazyinisasiaussdiu

4.5 asraUsziiulssnundaTadiui 5 Tssnulneld checklist Seveumnisasiansssuulmduly
AUNSNLNTT GMP
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4.6 SIUTIMAATITANANITATINUTEEU LazTnr191897UN15M519USEEU (GMP Self-Inspection
Report) wiaufiulauakuzhuInIawi by dsnaduludeSunisnsiaussiiv

4.7 Tssunandaduna 4 Tssnusilunsuiladeunnsosuazsiemunaldnnznssunisnisnga
fnnun1elunsiu

4.8 asrafamunisudluanuunnsesindulumudildseauliviely

5. SZULLIAINUUNTS
- Yauuseunad w.a. 2569

(Y4

6. {3URnYaY
- lngUseAunuAm

7. uUssuna
- lallgauuszana

o/ o

ATINAIUFTD
- szsruAmudISaveInIsnTIaRamungly (Internal audit) wazn1sudladaunngaaialnlsaaunEs

®

[

Sogudulumundninas GMP

9. Al vune
- Sp8az 100

10. Uszlewifiaadnazldsu

10.1 n31udeunnseswazdgynfiseliifulumundninad GMP voilssundniafugesdiin
weluladTasasidns via 5 s

10.2 nyvkumensudlyludsidunnssanazarunsoiludniunsuiluegregndeaduly
AINRSNLNUN GMP

10.3 yilAidiuesiulaluFesnunmvessaniue ainnsmudeUsTUUNMENAALazNTaaeUTATy
NfiANaenndeIiunaNn1sYeINIsUsEiuRuA NI ol

10.4 lssenundnirduvesdinmeluladtisamidnd fanundeuiiariuvesusesnundninasiuagisnis
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Tasensdanseuianansluszuununmvasdinmalulagdanuaidn-
el 3suANuNTauluNsEUYaSUTRININTFIU GMP/PICs U32anU W.A. 2569

1. nENNTUAZIANG

dinaluladdfusidnd nsuladnd degiidunatintosimiauassvdun dn1siandn
Ao msndanirdudniifietesiunazindalsndniniglussma Jeazdosduiumsmuusznansens
as1sgUIeInsivuaTgazidsaRsafuvdninainagismslunmsrane uruiagtusung e
sheen atuiidutlagtu emp/pics)

Fodudrininaluladdassidns Jelddmvilasinisdaaiouenanslussuuganines
difraluladdisusidnd iewmdsuanundeslunisureiusesmnsgiu GMP/PICs Tu ilownTey
aunsanlususzuuena s dulumunnnsgiu GMP/PICs dawalinlssnundainduresdninmalulad
Fafuaidnd drnundanlun1sveiussannsgIuina

2. InQUszasA

1. Wedawiennardniienarslussuunanmvewesdinmaluladasaeidnd Widulunw
1ATFI GMP/PICs danalvivasdtinmeluladTasamidnd faumierlumsiuvesusonnnsgiu GMP

2. ielsdnininelulad@atasidnifinmsyumsufinu (SOP) dumeunisufiRam (QP) uas
lenansenuARaINWEL AdaalimsufiRmuiannwdulusm snsgiu GMP/PICs

3. ngudvung
- AunmAlUlag TN UNFRN) TANUNS DUAUTEUULBNANSAINA L AUNS aulun15E uve
JU5091195§1U GMP/PICs

4 Sunaunssdiuey

- Yauuszanas w.a. 2569 AfiunisdnihionarstussuununInved s unanindueiinfans
waznulsade

Tnsusardautssanaddunsumsiiunudel

4.1 YavinenansiussuuaaniasuNNTIENMINNBEATATUAINNINTEIW GMP/PICS il
1. M33nvienans SOP, QP NTEUIUNSHARLALNARDUTATY ANNLINTFIU GMP/PICs
2. mydavienasiuinnsnan (Batch Processing Record) AMusnsg1u GMP/PICs
3. Mydavhienansiifgatensamaaeum ugniesuesnszUIUMIKAN (Process
Validation) auu1013511 GMP/ PICs
4. msdprienansiAgtesnmsnsaeum ugniesesnsEUIUMINAGEY (Method
Validation) #M1u10135§571U GMP/PICs
5. Msdvhienansteyausiunaniuiindmen (Site Master file) ANusNAsg 1Y GMP/PICs
4.2 Funsidouduenarsauay
4.3 fheusyiununmendaldionans
4.4 Uszmelgionansaiuny
4.5 numuenasiidutagtunnd

q
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5. 5882L3a1a L duns
- Yauuszana wa. 2569 lsanunaninfuefindgnswaznimlseiln

6. {3ulinyaulasanis
- fheuseiuaunm ddnnalulagdidue nsudadnd

7. 9uUssanae
- laflgeuuszana

o/ [

.3.’ o
8. AYINAINUELI

- 52AUANNALEYINTANTUNITATULAUNITALTUUAR UALY

9. Anduune
- Saway 100

10. Uszlewiinaindnazlasy
10.1 damisuuazdavinenaistuszuuaunmvesdrdnmaluladTadaeidadlmnduluniy
UM GMP/PICs danalviantinmalulagdidaednianunsaulunstuvesuseansgiu GMP

10.2 dvinnelulad PrdaadaidunsgiunsufuReu (SOP) TuseunisuUsau (QP) uag
enansAuANINa NasalinsudiRnulnunmmdulunu innsgie GMP/PICs
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TASIN15ANLATBNLDNAITINDTUIUNZLTBUAIS VBT UL sAUINLaZINU e
INANNNUAMLNTTUNITOMITUAZEN NTINTNENTITUEY UsEAnT W.A.2569

1. MANNSUALIVIANG

pamszygRen 1.A.2510 SYYANAMINGYD “B1” ALaRTT 4 (2) el Sngiisjeane
dwsuldlunsifiade Undn usam Snw isetasiulsa vsemudulieveywdvsednd was“eunuiay
i vanganuiefigamnedmiuldlunmsuszneuindnnenssunisszneulsafauzunudlagtiu vie
Msvrialsndnd uazams1 12 faundn swillvidlandn ve videthwiedawnlunveianingdeeun
Uagdu Viuwsiaglasulueygeangeungn nsvesugnwazniseygs i lulumunaninaeiisniswas
Houlviivuslungnssns fedudninmeluladtasuridn Humheenlu nsudadnd dasfadnluns
waniadudniiiiedostulazindalsadninelussna TsdesvooygmaindiinaunnenssunseIns
LAZE1 NTENTIEN51TUAVT 9 Tumdninausifi imuali Sueygmnanstunutagsuujiinude
UsgmAnsenTNasIsaguiios matvuasgasdoaifeaiundninasiuayismslunmandneusudagdy
wasudluiadundninasiuagisnislunisedngunulusuaunguuneitfigen w.a. 2559 <GMP
(PIC/S)>

Yo

MINNNTT 79 wisnseTvUyaien w.e. 2510 wazatuwnbudisiy Amuadn “gsuoyain

Y

wAne nierFueugnliimiedeendunlusvenandng mmﬂsumm gudn 3o YmFedadunly
swamwmmmLLmuﬂawumamLquImm Foniwinsusniunvedunadouse winmudmiig uay
deldsuluddynstunsfeusiueudidaenden wiow wiodwtuduily swerandnslé” fudu
wAndusismnaiafiagndanievndiulunverandnssndudeddsunisiu nadeunieouginan
yigauifvuaneu Vuudagldsunmseniiusmauiiszylilunszsviyad finann datlagtuddny
ANENTINNITOMNIUAZEN (88.) NTENTNAIITAUEY Asrualin1sd unsfouTedudaiufifay afe/
p&ninast n1stungideuivendaingdmyuuyws (Biologic Products) WUy Asean Harmonization
LU UYDILYEE
Tuln.a. 2563 dINIUANENTINNITOIMITUALET NTENTIEAISITUEY (08.) lAoan
NN Amuandninaet 35m5 wazteululunsndne oty @Uud 2) w.a.2563 asuil 20
e 2563 eaziinadadulddudTul 15 ngadneu 2563 Tnsngnsznsdananldrmualiluns
seluayaananen f3usugmazfosuuuionaIsfiLansitldun1seansgIu GMP (éninasinaz
Fastrlunmswaneuwuiiag i) Tneldtdulunsddfulueygnandneunuiiagiudsting Dousiuend
Fsunseudalididunsudauasladiiunsdneud nvaziFuiinadenis elueygnlul 2565
Hagudiiing wdnewiung weu.emne 13 (1) wisnsgswdyeRen w.ea.2510 wazatuuilufiads
warUfdAnumndninnet 35015 Weuly Admuanungnsgnsis nswdauaznisimiedadauly
woaninsdeeunuiantu Tnensensas nuae nsu Tunthidesturdevidalse annivalne wag
p9fnsndunTay w.A.2564 uil 2 nuaius 2564 FednataduldRaudiudl 2 Squieu 2564 Taglu
Jagtuding daldlasunissusesnsgiu GMP useglusy mwmiﬂiuﬂiﬂsamummLLUULLUauwlmu
n159uslAIN 8. UA7 Gsz:uLqumiUiUUiﬂiqmuwam%uamﬂm] sudnadauazanunsaduvesuses
aMP 1¢ nneluline. 2569 uasndannduaganunsadiunisuiulgdssudug 16 Wesannlunis
UFulsalsenusasldauyssanadnuiugin
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Fofudeidumswieurnmdedlunisiureusennsgiu GMP veslssmudaiadilsatin
wazinidos uaztiteifumsaiuanuidesiulifuinunsnsiléfaduresnsuladng dreussiuamnin 39
Fnvhlassinsdmedsenanafiedulunsieusuendafngdmivdnivedsanundniadulsauin
waziilion 9nd1inuALENIINNITOIMITHAYET NTEMTAS TNAYTU BT BRI oL A1y
nansuaztoyasman ilelifinundenlunsiuiiunadouituenanddnnuangnssunisemsuay
elel

2. QUszasA

2.1 lednwdsmenarssiusdayaifiotutunsadousifustaingdwiudnivedsaundn
faduindulsauinuazyinites MNdNINNUANENTIINTOIMITUAYEN NTENTNATTITUGY
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(safety) MsnageuANAulsA (Efficacy) Lagn1snAaaun19@suing (serology)
6.1.2 NAABUAIINAIAIVBTIATU(Stability)
6.2 WNUNTTANTIUNTT
6.2.1 Szagna1niunisiasanis Wuian 18 ey
6.2.2 LAUNIALIUURADALATING

WHUN AT Yauuszanu 2569 Yauuszanu 2570
f.A. NRIN 8.A. u.e. AN iﬂ 138, n.A. 9.8, n.A. GEGH n.8. f.A. N.8. 9.A. u.e. AN
68 | 68 | 68 | 69 | 69 | 69 | 69 | 69 | 69 | 69 | 69 | 69 | 69 | 69 | 69 | 70 | 70

1. Inweudag gunsal

3. NegeuAMaNTRANINIYNN < < <

4. negauANulaonsiy <

5. negeuUsEansnmANLALlsa <> > >

6. NAFDUMSTAULDUAUORA < >

7. Inneideyauarasuna

8. IAVINTIBINURATLNELIS

wuUfURN15UsEaT w.e. 2569 321




wugmsmansiuyumudsuiiendniadudmine(szezen) 1.a.2566-2570

6.3 355

6.3.1 A9 IAADY

'S <

gns 3 aeug lddaume 91glidoundn 6-8 dUA1 aUNINLTILTT TIUIU 294 60

2 1%

Jugnsitldingldfumsdntaduriawneiinge Tnensnsamssdundduiunieusufivefnelsainiagivi
Joelauds Serum neutralization test (SNT) Hoa1ninumsns ﬁwmLgaqﬁﬂaﬂﬁﬂqﬂwaqﬂwmaauammw
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2020) wdwhanesndaiseiedesuauaginateeindni (Crusher and Cooker) (@ntininaluladda sl
dnd, 2561)

=

6.3.2 IATU

(%
o w o o a

TgTagulsaunuazwinlesdetisu dmsuans e 3 midnndanlaedrdninaluladds

fouaidnd nsuUadnd
6.3.3 NegeUAMANTANIN BN
mmﬂaam%a(SteriUty test), Audunsa-ang, @mamﬂ’aﬁ'ﬁlﬂ (Property test)
6.3.4 nadauANUaandy
ihansflvgnaaeu S1uau 8 & Batafudindranideusnunae (intra musculan faz 4

wa.(2 loa) dunmenisud Tngauunil wazniagseslsanniu awasu 14 Juuaninsdaiadunseulag

= U

I¥indudiag 2 ua.(1 laa) dunnenisui Snaunll waznsiagseslsayniu auasy 14 Ju n1591uKa
faduazkiunisnaaeudionisdntaduii 2 ady ansliifoinisuiudindateduicusionis uaznis
$1me Tasadadlifionisuarseslsavaslsnnuassiniion nusAsgIL WOAH 2022

6.3.5 NegeuUsEANEANAIIUANLIA

gnsfivznadeu $1uau 54 M wdenguilu 3 ngu nquaz 18 fa anduviinisuengy

a o A

gouilu 2 nqu uavdnirdudisll 1)3ndaTu 2 ua.(1lna) 91w 16 f 2lidaTaTu 31uau 2 67

asgaznanszau)ll 28 Ju wanihns@awediviu 3 nd nquas 1 nd ndas 18 én

Y

Il faudazlndiininuguuse 10,000 TCIDs, (50% Tissue culture infectious dose) Aawnauiilonagns

(intra muscular route)dae 1 18, dunne1ns Ingaumgll waznsragseslsanniu WWuan 10 Ju

v A Y

n13euns ansnludaiaduyndidesdiseslsauinndt 3 ¥ gnindniaduiiiiseslsaud

N A

Fissvudeflvifotiadulddulsn anduuaildludumum wanudulse Tnstadufiiunismaasy
AoelA1 AUANLIANINATY 75% ANUNINFIU WOAH 2022
6.3.6 NAFBUMNTEAULBUAUDH
6.3.6.1 Serum neutralization test(SNT)

AT19sERuLeuRvenrehsalsaunuasiies @inmaluladiisueidns, 2558,
OIE, 2022) Tnenid5ufideanisnsinaeumseduioufiuafiu inactivate 7 56°C 1uwian 30 unft wdaian
30919uu 2-fold dilution Tu flat-bottomed microplate wag neutralize faela¥a Usunsiiminfudsu
79 50 pl FefiAnugunss 100TCIDs, Aigaungil 37°C WWuiian 1 dalus Tu 5%CO2 Incubator M Nt
secondary lamb kidney cells wauag 100 pl Unflgamnil 37°C srunaneSanmuesvas (Cytopathic
effect, CPE) nMends 48 42119 A1uaniAn log VNT titer aMu3Tv09 Karber (1931) #anuunnsgiu OIF

wuUfURN15UsEaT w.e. 2569 328
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(2022) Amunliin 67167 log SNT titer Upanin 1.20 w5 1/16 wlanailuau (negative) A1 log SNT titer
1.20 (1/16) - 1.50 (1/32) Tinageudn 6111nA31 1.20 wanein \Wuuln (positive) waganan log SNT titer

Paunin 1.65 3o 1/45 wlanaduuin

6.3.7 NAFDUAINUAIAT

mmegeutde 6.3.3 uay 6.3.4 lngldiaduyaiunasainiulinety 6 uas 12 wsu

WAENADUEIUR 6.3.5 N19g3ATU 0, 3, 6, 9 UaL 12 Loy
6.3.9 MIIATIToLARAZATUNE

IUHANTNAFDUAMANTANI9NIEAN (physical property) nMsnageuAlulasni
(safety) N1snaaeuANUANlsA (Efficacy) N1INAADUNINETUING(serology) WAENITNAFBUAIUAIRIVD

1ATU(Stability)

7. 52823819 0UNS
S28LAUNSANTIUNIT 17 Wou Tauuseunad w.a. 2569 — 2570

8. yuuszueu

Uszanaun1ssedngdunumyuidsuiiondniadudmineyszanl we. 2569 10uku 1,308,800 U

3I18N19

MUIUNY (UN)

n.JanImenAansuaza1sadl

NSYUBNAMEINANERNAMSULIEDR (Monovett) 31131 1,300 81 8uay 20 UM 26,000.-
NIZUDNAALIVUIN 5 1A, LUUNAIERAN (Disposable) 37121 200 81 duag 5 Um 1,000.-
Wudnehuunaiain (Disposable) wuim 18 G x 1" 7 §1uau 15 navs navsaz 100 Um 1,500.-
Wudnehuunaiain (Disposable) wum 18 G x 1.5" 7 §1u2u 5 naes nassaz 100 U 500.-
VAOANARBIAIINEUEAS YUIA 4.5-5 1a. 91U 300 U duaz 20 UM 6,000.-
VROANARBIAIINEUEAS TUIA 1.8-2 1a. 113U 300 U duaz 10 UM 3,000.-
. TEANITNYAT
ansnnaeteny 6 - 8 duanii lidndrdulaifiae T1uau 294 67 dag 3,200 um 940,800.-
gsgnaLan (Wmdn 15-30 nn.) slladniagy 91mau 600 99 ez 550 UM 330,000.-
FIUIVYTZUUNLEUDVD 1,308,800.-
NEWR: anansadadealtanelannsens
9. AaTInaudnsa
SovazmudL59v09nA N TUNIA MR WU UANNS
10. Andwung
Sovaz 100
wuUfURN15UsEaT w.e. 2569 329




11. Yselavunaininazlasu
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Nandn(output)

Naans(outcome)

Nansenu(impact)

- lanan1snaaeuAINAIRl989 | - YIKa stability vasiadulsaunn
Tagulsaunuasylesdetdu | waswinUeglulddudunmuninves

dmsugns vile 3 Ind TATusia WOAH

-l dudoyasredausz@nsainves

Jagulunisaiun1stunsdouin
UaanlsauINwaLinuoy 91NN

Taguluans
- inanudeioluauaIningulsa
Unuaziiilesdmsuldaiunuuas

Joanulsalulsymelne

)
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1ASINISNAUINISHER Autogenous vaccine Usea1U W.A. 2569

1. MANNTUALIVIRANG

lsmszuialudniiasugia la nsede wnzung In wag gns adedaymiuazanudsnig
vosszmelngfuoghannisaudemedunssdauaznissmhesuiadutefafumanséil
wnwnsnsineagideselawazlontanienisen nmsavandesiulsavilalagnisidiseimnassuinine
maasuaandduiulsalnemsanitu msmuaumsedeuinednitazendeivan mayvhanednitieuas
$2UU Biosecurity vasvhiuiia IngUsemelnefimnugndonaasugiannmsssuiavedsefodsuuadise
warhidlugeavnssuladaimnnnimaeniiuduumeel mamueslsessualudaivasvialulssme
wuiriaduithitanessemakazdmiegluriowameviedidedialunsmunsilsaldlifvinians
downiadumandundemnondeiiiuametuussieussma muadegadniinelseluusasiufiens
fanausnanemetugnasu (Genetic diversity) iafinisnaneug (Mutation) ity ey oelndifaindu

a

(autogenous vaccine) Fafuuuimnansumsiamstesiulsadhetaduiifiussansamgs esanidu
foduiiianannafudenslsaiiiuuueiiderielsaiidusumeanisuiiinisseun uaziriadu
ndulUlE g udu 10 uuamed i wdseAns amnisdestulsad e tadud A uasiduuuang
fnangusamdldmunuuazdestilsaszumludnildidueded Falmmdnduegsbsivsemalnedad
msannmsudnsaznsldesladaiafuluseivanamnssuuadniogtadugusssn sudadunmsney
anumfoutfionsaudesengniailugudnarsnimaneelnitalugininendoudsussautam
mMyszunlsaiindnendaiuUszmelne
Fefumnussnalnganunsandneslnivairduluszduanamnssuvadniiiedosiulsa
ouflvsluaretRenld svaduayugramnssasugRliRuelfdusiounn Wesmnuuimensly
oolndvainduannsasesiumsssuiavesaeiuglvalliogisneda Fansfafumsnanindudnives
nsuuadnd fuilemeulpsdninmeliladdaturidailutisgiuilsamedninduieldmunslselulseme
Jagdulssnundninduvesdinnalulagdiiundnianunsondeinduls 14 vlin uazansvaaeulsa 1 ¥iin
Tngasiuinirfuiidinmeluladtsnsidaiiduistundnildmunliosiulsassusludaivesnsuadnd
Uszinelng uinmsiaunindulsrgudlmifioldlunisauaulsaldviuna IfiAanmssrumvedhfauas
wuafi3evarevie Seildineluladnsndnguuudafy Sdnmafmuiudsuwlasios Ysenaufy
Tuilatuiflsng il waelsrtisnludndifntuinetsaiios azdoailindurialmlg wietedu Ldu
Emergency vaccine , Autogenous vaccine dsd1iinmaluladiasueidn’ dsldfimsaniunisndnindu
Tun1snandadu Autogenous vaccine ag13lsAnuauiatagiuaniunisalnisssuinvedsaludnd
LASWENY LU Iiﬂugwﬁﬂa‘%ﬁ (Brucellosis) ,Salmonella W&z PRRS: Porcine reproductive and respiratory
syndrome tHuguly Tuuszinalnglaldasuas dafunisnuniuluesnisuaniadusin Autogenous
vaccine ufufadufifianusumnesolsaszuaiitidafntulushiy wraunsmanaugydeuayanans
AIuANN1TITUIATalsaturs uldeg 19iuviaeil ddnnaluladdaduridnidaiuaisaniulasanis
WRIUINITHA M Autogenous vaccine Fu i on1snda Autogenous vaccine @195 ud it o4
Tunsmuaudesiulsassuindninglulssma sufadunineiouaundeuionsiauidesen
gnaidugudnarsmsnaneslndiialunfinirodoudsszautgmmsssuinlsafindendaiuusyimelne
dwaliiAnn1sannisguyidsvesdninelsaindeduegiei venantumnUsumalneanmsandauas
Autogenous vaccine llH i emrugulsaszuIndnineluluyszima i uyadundudiildandns
iwsugAatlesaInuuIm1anisle Autogenous vaccine anansasesfumsszuIavesameiugivaldegg
s ildninellladthsuridns Sdmstandnlumsnaniedudaifioldlumsmunslsaszuindns

wuUfURN15UsEaT w.e. 2569 332
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v v a

3 < i = = a ) v & o a A
ﬂqﬁJIUTJigL‘V]ﬂ LaﬂL‘Viu’)qaaimﬂua'lﬂ"'(jUL‘UULLU'JV]'Nﬂ']TUiﬂf]iﬂ@ﬂqiiiﬂiqu@ﬁﬁrJﬂqﬁJrJﬂ‘ﬁu%

pmd)}

'
=

Uszandnmas Wasnnduinduiiawannsiudenslseaiiluiuailizenselsamdudumean
Wsundn1sszun wavrdundululd o whsutu

)

2. InQUszasn

2.1 ieAduuagiiamnnsndn Autogenous vaccine dwdudniiitelflunisnismuautesiu
lsaszundniniglulseme

2.2 ilon1suanuarnsld Autogenous vaccine dmiudniiiieldlunismsmunutiesiulsa
szundninelulszna

2.3 omsiannsosengmadugudnanamsi@n Autogenous vaccine lunfimeenideu
3. A5aduUNg

3.1 wissnmzshansidulasinis

3.2 vdeyaifionaunAdeuasimmunnisudn Autogenous vaccine uazivuaALFBINNg
RN

3.3 YoputiRsuUTEIIM

3.4 AHUN1TINRBNWUY

3.5 fiflun1snoadauuseAsanuiinGn Autogenous vaccine

3.6 ALAUNINAR Autogenous vaccine auwNufifualy

4. 5282819 0UNS

- Yauuseana w.e. 2569

5. WNUU{URANTS

- 13 Action Plan kuuyne

o

6. H3ulinyaulAsanis
- dvnnaluladidaeidnd nsudada

7. QuUssune

[

- Usnauns g e kU unyuRsueNan T me fail

3189N13 311 (Un)
Uszanaunsandnaneadauasinsangstos
U 2568 A1ds@RALUY 15,000,000.00
U 2569 - 2570 AndaneadauTuygelseu
FIUANAIUANNUADEAT 285,000,000.00
AiATesinsgunanl auA1Ans 400,000,000.00
ERLY 700,000,000.00

sauA lga1ensay Wulky 700,000,000 UM (Hasagduumau)
% §UAZIDUANILTUTZLNANIIINULENATUSEEIU conceptual design LUUVINg
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o/ [

.3.’ o
8. AYIAAIUELI

- FovazanudsaveanmsadunisnuuruliRnistasans

9. Andnune
- Saway 100

10. Ussleviiimndnazldsu

10.1 drdninaluladdifueidniansaldeuasimuIngsn Autogenous vaccine @ msudnd
wWieldlumsmsmuautiestulsassuindninelulsema

10.2 dinwaluladfisuridatausaimuisesendnisidugudnaiinsudn Autogenous
vaccine Tuniinmodeu

10.3 adfuayunisnanuaznisld Autogenous vaccine Tuseiugnavinssy

10.4 annsgaydevesdnivolsafnde uararuisamununsssuinvedsaluiildogng
yiuinefiileann Autogenous vacdne WuuwnansUimsdanislsassuindaifiiiussavsamgs

10.5 Hosiulsngiilminazgiinld wasfuyaduidudilldandaiasugia

10.6 annnrmsnes Tz Tudniuazay

wHUU{URNsUszaT wa. 2569
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Tasan13dnn1sadus driinmalulagdiduaidnd
Uszand w.A. 2569

LyANNSUATIAANG

A2143 (Knowledge) Lf]uaum%’wﬁmaqamfm/lmaﬂwmu,awuimmumwaumwaauﬂimmﬂu
Aunindifinaeuiniianegislifidedinddédafuddsindsdameunnuiiuiaiunsdansanug
mmuﬂﬁymumimLUumsaauammﬁmiLWmﬂammaquqmmmaqmmiﬁuaqammmﬂmwmﬂm
annsadamsanuilimyuisunazeggesdnsaranusaiiuyaraunindveasdnslriegsonniousuile
uazviuseanuMsaifiAsuateasmilusunan

N59AN15AU3 (Knowledge Management ; KM) Jdflauddiuasdnaduegnbslagunum
astalugunisinmaarddulilfidunshandhilvesihelathevilwesesdnsiiagsndumamnudifu
asfanhiivesynauluesdnsfiazsiudienaralafusuiunslidnmsdinnisaruifuagdussansam
oghafiuhdinuanusavesnuiitelfiAnnsuaniudsulssaunisaldunisdaniseudidludiud
UsvaunaduSawardgniguassanmuznssunisdnnisaiiug ddnmeluladdidasidaddadiunsl
sudunsdafanssufidaaiunuimnisinanisainud Wy nsadeuruinufUa (COP) mssusuida
UFRnmsifiewmuauiniunnulsedn msaamanuguinngsy wardaniwandasuEeus (KM Forum)
ilelsiusiazngu/de/mieldmenalunsuanivdsuiieudsiuiutazihysraunsaliilasuluuiuugans
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vayan1susEIIusIAAINeaieInsuazlssauResdnInaaaUagi

unasuguINg

dlnmalulag¥idueidnd nsudadnd lugusmbenunsuiaveudunsiauwasnininy
doingludszina lansenindennuddyveinmsenseduiinsgiunisuaninduliiinaninwazaing
UaondeNaennaeiuuInigIuaIna loeanizu1nsgiu GMP (Good Manufacturing Practice) aela

1% '
=

yaryuared PIC/S Fadunnsgnildfunisseusulussdulan ieadnnuidesiulundn sl iadu
Fnifudnmelutsuna swdafiudannuamsolunsustuisdueaaniglusagisszsna el
ussatdmunedana ddnmaluladdadaeidnddadanudndudesdidunisusulseseny
nszvILNINAR LA3osdng gunsal warszuuseg Miieavedilduinsgiu InsamzenmsuarisaFou
Aesdninnaes daflanusiduedldsunmsuiulsafiosesiuinmsguedsanunanindudniluowan
Tnormsuaglsadoudesdninaass vosdinmaluladdasmsidnd nsuvadnd Usznausae o1ens
doinaansdmiuny ennndeensdne lsadoudsungsessumnsgiuriuuny onasudsly SPF
11A3gIU 01ATTAEslN SPF wmsgIu enmsvndeuALlasnyadudntn enananeaeuUszAvsam
JnTudniUn ermsmeaeualasafuinduuinuaziinies uazenasaaeuyszavsamiaduuin
waziinles Taserasuazlsadoudedlduninsgiusiag wu 11msgu SPF 11514 GAP uay
113§ ABSL level 3 TngnsUszifiusaagdedanmnsdssidunsneainenn s1a1Usediunis
NOA¥19919T W.A.2563-2567 Muuslagyadinsussiiusamindauuissemalng sufunainis
neas1svesquidninaans winendudodml uazuszanansnedananaghisuagiusiineimans
uannagldUszanaunIsaInIneadnds arldmadsedunisufulgseimauaslsadoudss
dninaansdndae anmsUsadumading wansdell p1A1sdnIneaesdmTuny s1AUsELEIUNg
neade Uszanal 4,200,000 U warsIAUTELIUNTUTUUTe Usvana 2,520,000 U 1AL
nsgeie T1AUsEIiunIsneains Useana 6,604,800 U wagsiaUszdunsUsulse Ussanm

3,962,880 UM 15958 ULE8UNETRITULIRITTIUNNTULNE S1A1UTETUNTTNOETI9 Useua 531,250

UM kaz1AUszdiun1sUTuUTe Ussann 318,750 um 1Askdnly SPF unasgiu s1a1Useidunis
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noa¥s Uszanal 17,806,250 U wazs1AUsEEiuNTUTUUTS Useana 10,683,750 U p1Asiaedln
SPF 31195§1U (51A191A5L87) S1AUszifiun1sneaine Usanal 13,020,000 U kazsiAUseiiung
U$uU3s Useanal 7,812,000 U1 e1asnadeuasasndeiadudnidn siadseifiunisneadng
Us¥anad 8,000,000 UM wags1AUszIiiunsUTuUTe Useana 4,800,000 U e1msnadaulsEE@nsnw
SadudniUn SaUszdliunisneains Uszana 11,880,000 U wazs1AUseifiunsuiudgs Ussana
7,128,000 UW 91A1IMAgeUAINUaead s iU nuaz oy TiAUszifiunisneatne Uszanal
32,175,000 UM kags1aUseiiiun1suiuuse Useanu 19,305,000 Um kazeiA1snadeulsed@ninim

[y

TeguUnuazwinlos simUsediunisneadne Usennnd 50,275,000 v wagsiaUseiiiun1susuuss

(%
a

Uszanal 30,165,000 U 51uUsEN1N1T91A 015U U 901A 1 TuarTs0E sedninnaseisiy
110,131,380 U Haidszanunmsnedidufiesnisssidudosiu LLazmaLﬂﬁlaul,maalé’%yuagfﬁu
FUALLBEANITORNUY 5’3@‘1’7ﬁ% wazaneaduluiuiitug uenaniduneuluniseonuuu detail design
Fududessinuiminsuazanivin ilooenuuuneasiBenuaziuinsiaiiusiuguasAnwingmne

wazansgu iieliemsdulusuveivuaiinesvewoly
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1. m’a‘ﬂizmmmmﬂ'1n'eJa%"mmm'ié'm'imamﬁm%'uwg (A15 ABSL level 3)

NM598NLUY conceptual design layout wagn1sUseidiusInIAIneas e sdm inaesdmsy
ny (ABSL level 3) AflvwaUszana 10.5 x 8 AT (84 MAAT 91ATANYEsETIN) FosAniafs
UINTFIUANUUABAABN19TININ (Biosafety Level 3) A1UAUABINITLANIEYDINDIUJURANS
Fninmans wanfunsussdusaneadradesduriniy madesnismsusainisneadieess 819
Suludecsufiuiiunisesnuuuegesuiduavie Detail desien #se19azly Conceptual layout design
dlufinsandnass soluiifuwumadesiulumsssdunmmaneaiiauasU$ulweiasdn inaass

dmiurynaaes
1.1 N3ALEIUN159AYI1 Conceptual Design Layout
1.1.1 Wunnannelueias Usenouse

1) Woum3sudnd (Animal Holding Room) NufUse 20-25 AN519LUAT EUTULAEN
wazguadninaaes neluenadnludediiundmiviannaessdmsuifsmyuazaunsadng

S9UUTURENMNNZEN AkudA1Te I ulesunilereIaeng

(%

2) oeUfuAn1s (Laboratory Room) WufiUszanas 20 AN51UAT AMTUNTNARBILAE

A9 (1 U99AUDIVETIUNUNN T INLAZLAUAIDE 1 UNUATUTELI 10 A151UUAT) AL

ASINANNUMDIATIUERD

3) WeaUdsudEnrLare1Ul (Changing Room/Shower) WUAUSEUNM 10 AI1519LUAT

AMSUALUEBHLAZYINANUALDIANDUN-08A AILAUIAITINENANIRN

4) WouNuved (Storage Room) WuUszaIA 10 A1519AT dnsuLAvgunsalias

a15Al AT UToIUURNS

(%

5) %199,A589 (Mechanical Room) FUNUSEUI8S 10 AISIBUAT F1USURARITEUU HVAC,

FPUUNTOIDINA harSeUUAIUANANAN fumannsaalinundennns

wHUU{URNsUszaT wa. 2569
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6) ¥o4AUAN (Control Room) MuNUTEINM 5 11519UAT AIMTUATIIABULAZAIUAL
STUUAN 9 (hoarenanienaazsidu 1 emsauuenlamniunnieluliiiieams) dundsans

M9lNAT0 AT

¥

7) MLAUBAEN U dIUnane (Corridor/Common Area) WUNUSEUId 10 A15196URS

AUAUIAITHIUDIALNDLTONF DDA )
1.2 szuudfgy Usznaunag

1) 58Uy HVAC Aa3ilseuuns0901n1e HEPA LazAIUANAIINALDINIA (Negative

Pressure) WiatadiunISLnINsEaNevautalsa

2) szuuinUnuide desdssuuindnundsanizdmsuiesuuianisdninaass

(@ansadavihszuuiafioeufuszuudiunanddd eanatlsanglunisnoadig
3) syuulihuasuasaing sesiszuulnihdrseswaruasainafifioamns
8) szuueuUaende doslszuutestiumsdiluavesansiniuazelse
1.3 mMsUszdfiusaaneadng

nsUssfiunaiaIneainae1ns ABSL level 3 Tuagfumansilade wu Yagitly, szuu
Amnssy, wazansgruauUasnde Tnevilusiaiaineaiisenaegfiusyana 30,000-50,000
UINAANTILLAT d1M3UD1ANSINATEIU ABSL level 3 Fsnsuszifiusananaglisiungfusi
Ingneandiiinidy uaydedinamsussdunineainenn nUszdunneaiieIg w.e.
2563-2567 fmuslagyadsnsusyifiunamingauwisissmalne samfusmmsneaiiwes

[

Auddninaaes uingrdedesdnl

1) NuNnaas1auseunal 84 MISIBUAT SIANFBAITINHUAT 30,000-50,000 UM 51A1TIY

84 x 30,000 = 2,520,000 U 94 84 x 50,000 = 4,200,000 UM

2) 1{19931121A15A9NANIAFULUUDIANTNF UL DULALTBISUTYUUNIATFIUAING N9

Useius1AINI5Nad5193998199 50,000 UMABANS194UAS kazUseidusiainoasadinsuly

wuUfURN15UsEaT w.e. 2569 454
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UFUUTI01A5FuN 60% vesUszanainIsneasanmun asduaglusudsean 4,200,000 x 60%

= 2,520,000 un

1.4 n39anLl UV Conceptual layout design Ll,amﬁ'\igﬂﬁ 1

@ @ ®

4.00 4.00

Animal Holding Room

5.25

Q|
I 0
1 Laboratory Room ‘ Storage Room
8
|
[ Mechanical Room Control Room
© 2 5

4
aanIn

Fuilaresmeluenmstsvanm 84.00 Asams

uuuuﬂaummmwmam (ABSL3)

WA 1:100

JU1 1 uans Conceptual layout design ¥8991A"5dRINAasd I unYsessusInsgIu ABSL3

'
=

q

%
Y

Ty, wagmneasialuiiuniue uyenanidduneulunisesniuu detail design suduspsusnuimnsuay

anUlln W9RaNKUUITIEALIIEALAYAILINI AR LI LAEANYINGNUIBUATUIATTIN LB HIDIANT

Wulumuvarivuavas ABSL3 #ald
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1.5 n1saiiun1sIunausaly

1) USnwniminsuazaniuiln tieeenuuusisaziden (Detail design) WazAuiasIAINlNALALS

ANULURSY

2) Anwinguraneuazaasgu weleasiulumuverimunues ABSL level 3 wiouviaiiviun

TURULAEITNTLNDTRITUTEUULIATEIU

3) afiunsveauszanauaruTulse nmhenuninglIved
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2. M5UTZTAIUTINIAINBES1901ANTEN INAABIEIMIUNSZANY (Rabbit Facility for ABSL3)

N1590NKWUU conceptual design layout kazn1sUsziiusiaAneadseasdninaaesdmsy
38 (ABSL level 3) Aifluunnuszanns 16 x 48 wns (768 M1S1UAT 91AN5HANVDETN) Fo
AidaniguanuUasndenisdiinin (Biosafety Level 3) muAuAoINIsianizvesiasuuinnis
dnivnans uazidunsuseifiusinneadiad osduwinty mndesn1sMsIUTIAINISNoas9se 819
TududesUsefiuruniseeniuueenesidenvise Detail design Feorvaely Conceptual layout design

Tlufinsandnads deliiluwumadesdiulunsussdiusanisneasiuasysulgenansdmineass

AnsunsEang

VU6 YINABINTUTENERIUUTEUINR1AEA TN TTINDIANTHRINARDIIIVBINULAZNSEANeag LU
91A9LReY Feaziilianansaliiossingg Sauduld wu Mediwn fewirenn wesufuiRnis Wusiu
walunisiausluasell neamgdanlulasainse idsensuenieivangaudvanundalilaun

gauazarlaUsuliusiainisneainuasnisuiullaegagneies
2.1 M3ALUUN15IANT Conceptual Design Layout
2.1.1 wuvmanaiglueians Usenaumie

1) woanToudad (Animal Holding Room) fiufiuszanas 190-200 m1519kums dmsu

HeuazuanIzing deslinsswinlnguasiuniissmeadmiunisafoulmvensysine

2) WeaUfUAn15 (Laboratory Room) WufiUszanm 120-130 AN19AT d113UNNS

NAADILAZ AL

'
=

3) WedW 1w (Necropsy Room) Wul Uszuna 40-50 a1519uns dmsuduans
dninnaswmdinimaaemsensidedin miseglnanuneslfdfnis (Laboratory Room) wive
ANNEEAINtUNISIAGoUENfIREN uarAITaglndfiunseenrIeNUNTUAIBLFNaNITIANTT

NLYU

wHUU{URNsUszaT wa. 2569
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4) %puAUMBE1 (Sample Storage Room) Aufiuszunn 40-50 A1S1UAT 9AAAY
14 1 Gl [ L% a v @V v
Wosmnvsetdureafeatunls

¥

5) BoaUdgudeN1Laze1Ul (Changing Room/Shower) Wuiuszuna 30-40 A1519

LIRS ANUSULUABULADRIWALYINAIUALDIANDUWR-D8N

6) o UTD4 (Storage Room) MuilUszunas 40-50 M1319es dmsuiivaunsaluas

a15uAll AwnUsNFEafuBaU RN

7) ¥aA399 (Mechanical Room) WU UsEUY 40-50 M15194UAT @1USURARISEUY

HVAC, 5UUN38901n1# Uaessuumuatgamail funianabinundienans

8) 18aAIUAL (Control Room) WuNUTEUM 20-25 M131UUAT EUTUATIADULAY

AIUANTEUUANY Auntendlndviosasos
9) M4LAU (Corridor) VWA 2 ATAIN NOAKIUNANDIATLNDLTONAD DAY
2.2 szuudnAgy Usznaudie

1) 5gUU HVAC: foallseuunsasa1nid HEPA LazAIuANAIINALEIN1A (Negative

Pressure) Wiatadiun1shnInsEaNevautalsa

2) sruutUadnde: desdsruuiitadndoanzdmiuneslianisdninaass

(@unsadavihszuuiafiomenfussuudiunanddd ileanalvanglunisnoadi)
3) syuulniuazuasaine: deslssuulihdrsosazuasainsiiiioame
4) szuveuUaende: fesdiszuuiesiunishlvavesansieiiuazitelsa
2.3 nsUszdiusIAIAINeada

N15U58LdUTIAIAINAT1981A1T ABSL level 3 Yuadiunanelade wu Tanily, ssuy
FINTIY, wazansgIuANlaendy laenalusainineasnsenseg Avseunas 30,000-50,000

UINABANTIUAT dIMTUDIAITUINTFIU ABSL level 3 Fansuseiludanariaglisiungsious

wuUfURN15UsEaT w.e. 2569 458
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ANFERSIALLAL LaED199951AINNSUTEIUNISNDES1991N S1ANUTELIUNITNOASI991IT W.A.
2563-2567 Mvunlagyalisn1sussliusanindduwisussmelng 3uiusaIn1sneaiaves

[

Auddninaaes uingrdedesdvl

1) WuUNNaas19UsEUNM 768 A1IBUAT SIANRBAITINHUAS 30,000-50,000 UM 1A15IY

768 x 30,000 = 23,040,000 U 4 768 x 50,000 = 38,400,000 UM

2) \19931121A15AINAIAFULUUDIANTNF UL DULALTBISUTYUUNINTFIUAING NS
U5zt U150 88519399019 50,000 UINHBAISINUAT FIVILUTIAINISNDES1991AS

AMINAaIEInsUNTEAe Useunad 38,400,000 U

2.4 n1999nLkUU Conceptual layout design LLamﬁ'\igﬂﬁ 2

[
= v

N159A74 layout 99991A1T 9199AIN9AT Weunseudnd (Animal Holding Room)
WeoeUjURAn1s (Laboratory Room) #esw 110 (Necropsy Room) A1539finiuniesuifinis feuiu
10819 (Sample Storage Room) AITISRARUR B 19N FeaUdsuld ofuaze i (Changing
Room/Shower) A1seglndnaiwn #osfuwes (Storage Room) maseglndvesufsinis Houaios
(Mechanical Room) kagiasriuas (Control Room) 8193¢08AUNAIYBIDIANT Wag NuFiU (Corridor)
AsTUsEIITLIA 2 RSN enrunaenasiie@euseasneg Wudu Aunsiawuu layout
1949113 5UT NI guazganuiiauilodmunssazBuaniseenuuuves Detail design

sioly

wuUfURN15UsEaT w.e. 2569 459
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©® ® 9 ® ©® ©® 9 ©® © ® § ©®

e e o e 1 ®

g

y
3 [ —

Animal Holding Room Laboratory Room Necropsy Room | Somple Storage Room | | Mechanical Room | Control Room: §
3 & - g ©

g

<
— | ®©

Mt [:> Chonging Room/Shawer | corridor | Qﬁﬁamm 8
s /4 7 “ & 7 « “ & « 4l

Huildsesmeluerns
svanal

768.00 ANTINNAT

uuuuﬂaummsﬁm'mamdm&'nmzvhu

01 2 3 4 56 8 10
WA 1:175

JU7 2 uang Conceptual layout design ¥8381A158RINAaRIdMIUNTEA8TNTOITUNINTFIY ABSL3

'
=

vanewie: A1 Tuien sUssfiunse wazanldsuwdatlituegiusvazidenniseenuy, Tan

q

%
o

To, wazaneas1aluiiufitug uenandduneulunisesnuuu detail design SududosUsnuiiransuas
anUlln W9RaNKUUTILALIREALAYAIUINI AR LI LAEANYINGNUIBUATUIATTIN LB 1ID1ANS

Wulumuvarivuavas ABSL3 #ald

mnamsaeenszanaiienmeassdulssouassinly lddeudulumuunnsgiu ABSL level
3 IAIANBasINIEanatRsaNNtesInlldndusalissuuaNUUasnfaN TN NATUIIU WU SEUU

HVAC Liuu Negative Pressure 55UUNI839101# HEPA M%@iwumummilmaaﬂﬁlfum’m pg1alsAnu

v Y = =

geneeAtlatmNudEAINAUIEYOIER LAy AN aNdmSuNS T

[

nMsUssdiusIAmneaie MAAneasdlsaseudeensysnenalusstuegfutadesalull
Faniily: wu nisBgunain, 1assasaunan, vsouruwTiaiv

JruUitugIw: wu syuuli, ssuui, wagszuussutgainianaly

o
=

NUNNDAST 16 x 48 AT (768 A1T1UAT)

10
wHUU{URNsUszaT wa. 2569
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2.5 NM5USLRUTIAINISNBES

(5

TssFeudssdn lutniisaneadisegd 8,600 vmdonMaLns Tuseiuanuasszuudly
IR 768 AITINUAT x 8,600 UM = 6,604,800 UM LazyINA0IN1TUTUUTI81A5LAY agly
JUUITAN 6,604,800 x 60% = 3,962,880 U™ FansUsziiudananarliniuagiusiingrmans
s wayena8anIAnsUsEiiunsneaiann MAUsziunNeaie Mg W.A.2563-2567 v

Tneyaisnisussliunnmsndduuialsenalney
TYaBLANIINATN Usenaume

1) Iaseadneoms loun lassadnanan wangdwsulsaSouvuialug s1a1Useana 3,000-5,000

UINFDANTINUAT

2) nfauazndn lyuduuiadinusedaniuainusou s1a1Useaa 1,500-3,000 UINFBR1519

LIRS
3) szwﬁugm laun szuulnin s9m1UsEanal 500-1,000 UIMABANSILAS
4) szUvthuagsEUeth SIS 500-1,000 UMMADAITINLUAT
5) s¥UUsEUIEeIN ALY $1A1UsEINa 1,000-2,000 UIMIAEAISIAT

6) funn1ely lawn NTWABINTEA1Y 51A1UTEUIM 1,000-2,000 UINABANSIBUAT NUTALAY

g1nskargUnsal :1A1UTENI 500-1,000 UMABAITINUNT

2.6 N1999nLUU Conceptual layout design LLamﬁﬂgUﬁ 3

(% Y

N159A279 layout 98991A1T 9199AINAIL NUTLABINTZAY (Animal Holding Area) 911a 16 x
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