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BRSO T R T B I"Eﬁ I RBHVE > T 5 B R Eh Pt P AT (National
Institute of Animal Health; NIAH) [9%£E > 4 A f[éf?ﬁ SEMS 105 F 11 F[ 14 1= 18 [
& NIAH ~ Fl R ERT IETSE'@EHE?%J%E{E@EF (Regional reference laboratory for foot and mouth
disease in South East Asia; RRL) B%?%@Wﬁéﬁ Bf[ 1= (Veterinary Research and Development
Center; Lower Northeastern Region)(VRDC) =7 *ﬁz\}*’rﬁ ET R L ;%{"ééﬁ%f AR pogs
PIRER LIS T BBARE BF1 (SP) YT (NSP) SRR A 1t B

w4 (Chromatographic strip) [ IEpl SP i gn¥ o i B i (ELISA) S
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HIF==E

IETT & (Foot-and-mouth disease : FMD) fitfl17] mﬁm&/ﬁ E[(Picornaviridae) 1 [
A (Aphthovirus) I [ IR ) o [E1 e ~ gl [ o [REREI R - 09
(AR b?ﬁ@&lﬁﬁﬁq » H v t‘ﬁfﬁ“ UL ESCT: ["Eﬁ%ﬁ»z@;ﬂf}*ﬂ/[@%‘fﬁ s IR T
[y o Rl = RIERE VR R BRI ~ B~ SRR B PR 2
1 A S TR e B ES  H RAEA B TR
WS EUEH R o G D EE AP R RN - A el e S
lﬁ%i@:ﬁzﬁ@&p REAR S 'fr[ﬁ_};ﬁ I/ﬁ?tlf S AR BYEEER _Hggga‘[ﬂg[ggiﬁrfgf g
RE SRR A O LIRS S A E SO (TR I g iy 2E & *d'f'; TEEA - SRR
PO BRIV R - HURL S B R Y G o R RLET IR E G B
OB~ AT~ CHI~ = 5] (Asia 1)~ [i2F- 5] (SAT 1)~ H2ES 5] (SAT 2) W2
LI (SAT 3) === E L] (serotype) » 5= D RIHINE ] 2R ] (subtype) » 5 = IR
X B RIEI o il BBkl f e R PR R PR BERLE Rt bl
AATERVTIEE > NIRRT RIS TR R SRR R I
k= kIR R R DR R S S A e LT Ry

%yﬁyy;\u o ’H{ﬁ.J A | F’T[FUL [ET:E ?5[ i Ld}n , J]S?)”—}yij W iﬁrwjn_, %'7—\ £,

by

(53 7)) Fi(pool) > Pool 1 I'Jfufi M fpk i tn= [ [Efr}'@“ NEEII) OB~ AE|K Asia 1 B[EE

LiL

° Pool 2 I'| iy £h= » R[] O B] ~ A B[¥ Asia 1 E[£5=  Pool 3 ' l1N M fl1iRELE
SRR OB~ ATTR Asia 1 BIERS « OESK{RU R SR~ F~ 6~ P M ¢ s i,

[ B892 9 pool 1 B[] » Pool I 9T HIEL O, A Asial » 5 BURILT %% » Roph 55
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B0 ST O ATA DU R [0 AT R B ] R P E R
(3] O B~ AT Asia 1| RIS RSG5 e
3B B ERR PO R H,tﬁﬂ,%ﬁ%&a (Department of Livestock Development;
DLD) B BRI -7 1997-2020 & = Bl IR HSHER S 20 i by o B PS50
Fitd! (South-East Asiaand China Foot and Mouth Disease, SEACFMD) £ /A% ol
(E I | IR AOESPETE ) - R OB SRR V35 4] - SEACEMD pu
fel | '%75m§4%ﬁ'li%ﬁ%?%’ﬁjﬂ%ﬁqgﬁwﬂI[ESZ'?BIE&I[ gttt J‘Jii_’?*?iﬁﬁpﬁﬁf EESINER: 324
AT [ - R IR " P O IR B ETRIGE 2020 BARSE , (SEACFMD
2020 Roadmap) > A= RIS 2020 & [[RSIVE BEE S | IBWETETR | A e
S it 3 o B85 [ VPR PP AR TR IR o 0T PHITE 2T IR 1997-2001 &~ 53T
2001-2005 & ~ F1= H] 2006-2011 & ~ FIPUHH 2011-2015 # ~ FT-H#] 2016-2020 5> '
LIFTRST BRI E TR o H e R ~ RO )0~ o0 DRV O 1 A R
wlE B 8 W50 o 2 SURLI R R o 2T R R OREE B AR
SR TR 2 R EGEANG R AR BRI 1 BANATE
IR PGP | LD e 5 vdve - 2 5% S0% e iGE - Iy D[ 1
BBF IRV e » W AR OS]y o PP B R A v
HRTE] > B H e 5 8 AR FRER ORIy 2 A ] - SRR TR
FIIH e ok i ';EIWU%E}J@W : i;,%@]ﬁﬁ;@f}*v%gﬂpﬁ‘ﬁ$ , [ﬁjﬁfﬁiﬁﬁ@%ﬁﬁﬁ%ﬁh ,
= DR R SR o YR O] SR SRR - JIEP RS - AR

SR EMDV (I 5 e 5 B E PR o 2011 5 B BB G o P RLEY
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70~ AW Asial =B o A AR T S B o SR 35 ek AT 3 T
Fﬁﬁﬂﬁ’l@ﬁ |5 H 350 ﬂ%f U 0 2011 = PR S64 ﬂ%ﬁ (e A= By > (R

VB B BRI ] BRIV R T [ T 25y

B 11 TR 58 1 1A ) 2003-2007 5 By /Bt al | 1y Asia |
TN V%F' (Valarcher et al., 2009) » [AECk %Z]a JJF FI9HER VPT pugl %) Tjﬁﬁ;{kngl
%""ﬁ'ﬁﬁtﬂ*'\%l&%éﬁw FMDV Asia 1 T &R ES 53 8L+ [ T [AIIVEREE (group) (I~VI)- iﬁﬁf

IR R T 1594 95~100% J[IE B (Iran) FHT group I % VI;© 1ELZE! (Pakistan) B

K group II & VI; i @#i3* (Afghanistan) <=]™H B 5T group II; H]'E  (India) Fh* group III;
A Y & (Myanmar and Vietnam) B group IV Fﬁﬁﬁfﬁﬂ i P S group 11 5 N PEEET
(Bastern Russia) ~ J"§¢ (North Korea) ~ {13 (China) S5 70 ~ 3 4™~ [Tl ~ 1750 ~ TR
T8~ DI~ ERE RS group V3 Fp RIS group IV&V o SRYT IS A ] 1%
B AR5 B > 59 16.1~17.2% H‘@F,# 2007 % it Bt Asial BT
AP ELfE ] U LB S 461 T B (431/461; 93% BF) JIE FEﬂj?’ B
B0 ﬁzlx HPIRE R bR ‘*Jf}ﬂﬁ? F[ 2,630 P 2 HeBBEE > = 2008 F 2T R
e S BT 2001 SRR IR Asia 1 THERLY B [IATRED (RS
RIS (O, A W Asia 1 Z fEPEE) > RIF] O Udornthani 189/87 + A Lopburi/12 §5 A
Sakolnakorn/97 ~ Asial/85 fﬁ%ﬁz%f G5 = PR PR LRLE lj—t‘f EUNE$ Fﬁ' ]"%[sg@ EREol oy
- Polf] b (Bureau of veterinary biologics; BVB) & » ﬁfjfﬁl H A 8| ELISA (LPBE
ELISA) F:'Ifﬁ,# R D RE R 80-90% > i 4 2 [7J$B~,a§i °

YT F ? IETSG@ FEASIp - 2011 & 44 7% > 2012 F [5G 12 7% >l OIE kG 2012 E\ﬂj ’



& o IS IIRERERE - T SIPELE e T B UM S

‘2

» EPIRIERRIERT pIEE
Fof > PUUCTRIFERERE  et o TSI S5 50 S R D RO - 9
ST AT o 2B R 40-50 S OB F o iR 2014 B B
WTSUE)SS BBREIE  F IR AT i DTS 20 DT LAMPANG - F) 7 R
S i H FIp o0 3R AP T 85 55T 425 ST (NI BUERL SR ﬁ'ﬁ:[*ﬂi =1
IS SERRFE R TS » (FRLS B OSIR F SURAS 4500KM - SR o
WEIPIT TR BY T o TR o FE B o IR E S QIR T G TR VY
Pre A E S R T EEGR L B EE] EIF B NSRRI S B 2 psE T
B B R A A o -

F BRI Dr. SithPremashthira £7F ] i gt 25 (OIE) 2721
WP B IS5 F 7 13 (21th Meeting of the OIE subCommission for Foot and
Mouth Disease in South-East Asia and China) H%F' °2014F I?f,[a&lﬂ E[150(F gf\g@:il’ﬂ » 3
TSA3PRIRIT IR RS - S BT IR IO B - R E AR IO - AR B
AL 20145 JUHLH 11,146,225 B 10 = [f1] GBI B~ oo~ 58 - = STEBIED
Po= gt 20155 © F L (R 75,209,220/ Bl = 5 o 20155 RI¥E{HFEH 1,170,000
[OTFTFe 0 (PR B = 9t < s B 5 (% LIPS G

AL F B O Taiwan 97 BT R ) e AR - 0 H P Tg R PR

‘[d‘

pﬁ

Ay i i IRRR - S ROLT BB ) i G A RSP L

PR » 3T DS A2 35 BT S
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I']' Liquid-Phase Blocking ELISA (LPBE) * Solid-Phase competition ELISA (SPCE) 3= -
B gl 2 S AR PO GRS o @A AR {19 O K] FMD
Ttk s (SP) 2R rp 1 (NSP) VUG i e 13Tk Fpl I H i & VL e
FHERBARIELET > ISR HARIRE (pen-side strips) * ELISA JILRLF(™ PRI heilid:
IFTRCERER o [IGPEHTIAERIE PRl - AT VIR D RS R - A
AR AR IS s o ST 15-60 STk SP R NSP A AR

RIS = IR AR (SVDV) PRl VIR R T - SRS PR
O~ A~ C- Asial ~ SAT1 ~ SAT2 ® SAT3 =A< EF|f9F & SP ¥ NSP @y % » A

15 R s -
FFIHEL I
-~ %’flﬁﬁllﬁﬁ'%%'ﬁlﬁ?ﬂ?@—‘éf ’FIE%“{,EI’? (National Institute of Animal Health; NIAH) :
,—?J}[ESZI@W%‘:‘E#J%’*’J (e Wﬁﬁ‘fr (National institute of animal health; NIAH) %% zf E?&[F]%’B@l
» (= Hr= £ Dr. Preecha Wongwicharn » H 55 4 (= fet #11F » B[S0 FENTAHRY R {1 1 &)
SRS B DRI iy 55~ SIS RS ~ S B BB (R
SRR ISR [ S VA RAI R R IR
it EENEL e AR WIS o B RLIRS &) 7 ] = Pakehong Nakhonratchasima
CIRAE! l%‘@ﬁﬁﬁﬁ%%?{&?éﬁ (Regional reference laboratory for foot and mouth disease in
South East Asia; RRL) » 35048 {5k IR AL 5 B 1 (RVRDC) » =50 | B Paigdfe]
Kl 1= (Veterinary Biologics Assay Center; VBAC) (q%‘[P ) IRNIAH.V #f e == ﬁ%“ﬁ@} %
fﬁ%f%j/#%%i?ig ’ EIJTF?J"?OOS@AEHEJ[ ISO 17025 [?iagg ?5"‘2008@&3&;[ ISO 9001 & >

=
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J2011 - 3p1 3 Thailand Public Service Awardsl?i%‘ » 20125 313l Department of Livestock
Development Quality Awards I?Lﬁg o
NEHERT Ili‘fl}’@ﬁhiﬁﬂ%:%*éjﬁ%i (Regional reference laboratory for foot and
mouth disease in South East Asia; RRL) :
N P BB B B LI S BRERPIAO BIESRT SRR R EOR 1958
F RRT 'Efﬁ@*ﬂﬁl;t ' 2004 F 10 ] = AR TN 'Tﬂ » H7 2009 F 5 FIAE OI RS £
ﬁﬂ’z{'ﬁ@ﬂﬁ"/t LN R IET:G@EW 5 BE R kL SEACFMD Campaign 5f &1 &2 8MIR#51
() - S #ERS 2 (RL Dr. Pranee Rodtian £ ffi #0057 JF%}TE,JL [Eﬁ'@%%ﬁﬁéﬁgﬁj (B 1=
WERGEECCHRAR Y B T B R BB A 2 ELISA JRIA(IE YRR
P
RRLF2007F 9% [3[5EISO/MEC 17025:2005 81 e [?i?g}' Al e :%&lﬁ (B
Ptk 3558 (Office International Des Epizooties ; OTE)-[i + F¥77% '?}a‘%w@?[f ] ( Manual
of diagnostic tests and vaccines for Terrestrial animals ) » = Fi[ Ve[ HiUELT BIFE& (ELISA
typing test) ~ /ﬁ FHAESE® (Virus neutralization test; VNT) ~ JfAfI[="@r&[ELISA (Liquid phase
blocking ELISA; LPBE) * 4% & @%ﬁﬁ? (Agar gel immunodiffusion; VIA-AGID) » £ ] IF:?(EM’
R ISR VIA-AGID VA3 o L3R FMDV-NSP 3k % | [2"# %] ELISA Fis
41%] ELISA ° =9} »JF'%FQ“ mf R BIT [Efﬁ@n SRR Fllﬁ:&ﬁﬂ METRIRAET (e W
CIUEP OB (S Py ERS) 0 21 B8 U S B B 7 18 0 i R s
b= -

= ~%?%%W‘ﬁ§§’%{lf[li«(Veterinary Research and Development Center; Lower
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Northeastern Region)(VRDC) :

,—?J} B e e Pt Wﬁﬂ’? (National Institute of Animal Health; NIAH)E%: ™ fiy ﬁ\l:l“*‘ﬁ[ﬂ 4 B
i (Lower Northeastern) %?"(%’ﬁfﬂt L " fl1-= (Regional Veterinary Research and Development
Center; RVRDC) - NIAH T‘ﬂiff&ﬁjﬂj—ﬂ,ﬂ\ ERE | [[HEx I8 RVRDC » & fﬁ b iﬁ[ﬁj—%‘ B ~ iﬁ[ﬁ B
fh - ﬁ\l:{i‘ﬁﬂ_‘—%\ 1Gh sk ﬁ\l:lixﬁfm & i - E“l‘ﬁﬂﬁﬁiﬁﬁ ‘ ﬁ\lﬁm}ﬁiﬁﬁwﬁéjﬁﬂﬁﬁiﬁﬁ o ¢T‘F‘ifr,§ﬁﬂfﬁ~l:li
HI7 7 Bl RVRDC #4357 (Surin) » S B0 i 47955 457 B> = R
( Nakhon Ratchasima) ~ Jﬁ% ?E[ (Chaiyaphum) ~ % E#(Buri Ram) ~ 2/%3{1](Yasothon) ~ <"1 5(Si
Sa Ket) ~ & #i(Surin) ~ %75]'| =f=(Amnat Charoen)== 1% (Ubon Ratchathani)=™ 8 i B35 -

P

- ~ FAERCC

-

T TS S G S B E P R PRI S AR B AR
f AR F f

i N

4G ) | 7 AR TR 1 £ 4 Suvamabhumi BSI55

(=%5-BR67 > 09:00-11:50)

N @l ,:"I
1 B i AT (NTAH)

IR PRAPTA [V BRI I  WERS R -

11/15(Z ) |[&4 4 ~ 9 (Pakchong, Nakon rachasima Province)

TRl B B dm 5 4 R (RRL)

- [ 1B ) o 2 @i 2 A - Bl ELISA » LPBE ELISA [V *JEIJ?:@?—“ f °
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11/16(= ) |49flI(Pakchong, Nakon rachasima Province)

T TR L I e U R g (RRL)
- [ 1B e ) P P e s i 2 A

"~ T @ Z Surin Province %?ﬁ%ﬁ%@ﬁﬁ%ﬁﬁ l=(VRDC)

11/17(D4)

Surin Province

=y :ﬁfﬁﬂ%?ﬁ%?%%ﬁﬂté B4 (VRDC)

S G R

/18 [ 1 & 4 B E i Pk F(NIAH)

A 7] (RS- BR6S » 17:10-21:45)

— ‘,%?BLF_II:

ik
Chu-Hsiang Pan

SRS [T i BRI
Associate Researcher, Animal Health Research Institute,

Taipei, Taiwan.

F2 b
Tsu-Han Chen

PHELY S I 7 BRTEA
Assistant Researcher, Animal Health Research Institute,

Taipei, Taiwan.

-
= B

PEREE T E T?f?‘»_ﬁ. ek R R

Ling-Chu Hung

Chun Wang Assistant Researcher, Animal Health Research Institute,
Taipei, Taiwan.
S ﬂﬂ%ﬁai%“ﬁ ”%? i ERRRET L E

Assistant Researcher, Animal Health Research Institute,

Taipei, Taiwan.
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HEEU P LR 2 B - T o IER D 2 NIAH S0t o fis ) & pRp1 2y
FIAgT o BRI T 4 RS N EREIES SR e 20 R 20 STEFOSE O NIAHL S A
PO RSHRAIEIE P2 25~ YSIRRYA O AT AL B S ol
FLe St T AR R ST O R R P BRI
e 25 - R I AP FERRRL » RLBRE S FUR M) S R
SIRERE
50~ EVRPH B BRI BB R - A2 OIE AURkEE 130 = 5]
IO~ A w Asia 1 EL= o 55 RfTBISE ] PSS EIYI O~ A 2 Asia 1 F5 2 O]
FAE o TR TR ST RO T[T R BT R AR A Y R ORI A R
SEER BT BBAOT ] « SIS TIPS OIE & U F B puRat - MR ]
ET:E@ ELISA KXl [ [ﬁ@?ﬁﬁiﬁu-ﬂ"u@fﬁigﬁ’t » PR = R (Lateral flow device test )
FORTRLRCE 0 5 > FHRE ERL 2 O (e BRI - 5 s 980 o
YT ET] O UKD o [ S R A B BB e AR
M PR 53 BELT VL A 2 P ORI e @ 5T = ISRy TPt EI NIAH
AANEEIRGH =)
IR
fl F38 = Regional Reference Laboratory for FMD in South East Asia, RRL SEA
(Pakchong) » "l # (I PE(RID) « ') 5 B8] TP ol i ey R g o f £
TERRAIRIRET S HGROR] - 05 i BSO8R |

BB (FUBP(/ O A W Asial “iBI) I FI% R F ARSI R
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FF 5 0 5 At 1 %7 ELISA(Liquid Phase Blocking ELISA; LPBE)™ PrioCHECK
ELISA ¥} et -
JFf 4 FMDV-SP-VP1 % FMDV-NSP-3ABC fit &' il s/ RUI% (1 pET Fii 0T »
AL HELT (R 2= AR PR PARR T R TR RNV Srp o AT SRR 5T A
( SDS-PAGE assay ) ffg’r,?; S 1 B AT R ENE S R VRS b A7 (Low-pressure
liquid chromatography; LPLC)ZE = HIA{ {4 <1 gt 55 FT(NI-NTAYE5R [~ o I 2F PR 1
VRIS EIAS S 12T S5 B S ) SRR 22 (Pen side strip) » IR ERREIT
A o
Liquid Phase Blocking ELISA (LPBE) » [1175 ™) * 1= » A& 10 [l -
SIS AT EENO B - A B Asia 1 B[ IEE = VR RIE R0 2 55 (cross
reaction) - [ H ERFEINTAB -
B 2 VP LA S (I ELIS A5 0 RIEET ) R =k A HOB T S )
A7 1 (capsid protein) 7 [~ FMDV-VPIETA &7 1(Spg/mL) || coating buffer
(0.06 M carbonate/bicarbonate buffer, pH 9.6) LT 96+ URHENE - EIF4CEM -
WERFEIITEAC » 3 IR VRS 15 & EMDIRIE % ~ [ 0B v i H 0l
el T PLRL S U BRI JO, A, Asia 1= 1T TIPS E e BE}%%?WQJ/E"?% °
<11 5[ 16 |1
T B R (RRL! 5 | B 2 F TR el
A~ P ELISA % LPBE ELISA 1 HIRR(IZ ) o At R TRl RAs et i et 1~

e v 15-60 S5 gT (AN 5 B4 SP o~ NSPShiid « 1T IE ShiefifIze ) A
13



e (RO BB > A SRR R [ BB S 1 (FMD-SP) fiid Ll S

LT 80-88% W2 E ﬁ* EEFS 77-83% o IETSG@:J[—;%H% #F! (FMD-NSP) ﬁuﬁﬁ'j/?ﬁrﬁjr
BIERSE 100% MR B1%AY 69-100% o [ SPHpsnpI T oflladi oo B o fiff
(ELISA) I ZRRgsdifl i | IET:E Afife gef | (FMD-SP) i V8@ (E i 92-100%
7 8 ﬁ%‘liﬁ 91-100% (he— ~ FHZ WHR =)o %J’pﬂ‘ﬁ\ﬁh ﬁ' (0 2 P 1] = A IET:E@%
1 14 S 1A 75 ELISA(LPBE) ) (Liquid Phase Blocking ELISA;LPBE) » 115 *
PRI A ARER 10 [ TS, > AT T IR RO BT - A BV Asia 1 B[ 1B
Ty IO 1 1% % T [52 (cross reaction) » ASERREREN & 2 gl E o )0 IE > S ST
TBE] O BT e &) PO BHEPITE RIER Y™ Tl o ag Pt R i (=Lt iR
AR A SRR SR 2 s

TR AT B o ORI D fF“HiL I Surin S FEEHPA o

(VRDC) [R5 OIE o py fhhlss [ 1 &2 82 H k@ (RRL) - i) = Es
F;’E;V?—f‘f sl Ptk AT (NTAH)ER ™ AV ] “;ﬁm 4 Bhisi(Lower Northeastern)EFt A
FH 1+ (RVRDC) » 7+ #8% RVRDC % > f'#* RVRDC = {= Dr. Udom Chuachan I fjij~!
SRR T RSV ALV  [NIES T S EIROE] RVRDC 2V R (R ) « 50—
JF I ] A 108 7 B > B2 Dr. Udom Chuachan ;1% RVRDC fif /7 < Dr. Udom Chuachan
A TR LRE] RVRDC ity S-Rssiel - 0 ¢ 12 B AR el Mo Uzt
o5 2R BB SR IR 3 P R e e
A MDA ER I P B RS L 5.2 L IR AP A P A 6. BEETS

T Ak FEES b[ﬁi«'[ﬁ%‘ﬁrwf’—‘ =5 72 PR RVRDC fé{’?%l?’ﬁ‘ j?jé‘?ﬁ—‘, =¥
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8Tt =B A * TR 7 (S o 7 YRk« RVRDC il b2 o
Sl AT (élj?ﬁf =18 ’E_E'B =2 F BB f S B~ REESS T
F139 &~ 2T £1 19 £ - RVRDC V35 Q%E?Fﬁﬁ‘** I EE N PR (el = e UIJ?HFM
T 5% 7 JE 25 80 B 2 (Immunology and  Serology Laboratory) ~ Al fr 27 b i 28 7 k& 2
(Bacteriology and Mycology Laboratory ) - /2 S 91 k&%" (Virology Laboratory ) ~ ¥t £ 558
&% (Pathology Laboratory ) ~ %755 #78/& %" (Milk Quality Analysis Laboratory ) » {~5f
Hr &2’ ( Chemical Laboratory) ° |fi|#f ke 38 = RFTTE'”H:@ %lﬁfﬁi\%ﬁjﬁ%ﬁjﬁ%‘ ] ﬁ[@ﬁ%‘?‘
2005 & ﬂ;ﬁ'} ISO 17025 nggﬁ » 2008 F :Elﬂ ISO 9001 Fg"iiﬁ' o

(A< Dr. Udom Chuachan it V¥[8 > 2015 # RVRDC — HI¥E[ 47,917 {dfw2 e
fﬁ[}p ﬁp;fﬁ 37,712 [’[E':'"‘]%ff%‘;lﬁ[h~5,4o4 f[a{:’-fméﬁ;ﬁwp 3,891 [z rﬁ”lﬁ;ﬁg[’ﬁﬂﬁiﬁﬁlﬁ 1121 34,918
(#4if - 391 RVRDC — L5755 26,181 it €3 & Fs«if;zﬁﬁﬁg > B 23,058 [WEEE Bl ~ 2.883
ffat ﬁzﬁzlf[} 1240 {fiEl Iﬂj@; ﬁzlf[}[ > EHERUET R 12,960 I’[E{%iqup[’{[ CHAR R T AR
v PP LS RVRDC g Seprd R vl 2 g1 AR Sy (it e

PRSP o TV 050 P RS Sl iz - B TR

)EI

BT AR COET R0 PR 10 75 o [ (% Y 107 gt 25 % 40 BV > (e 56
U = B < R EORL - S R D L 3 IR VBRI -
H ] ~ (2 Tk B TUARIELY 2 P 3 E,Jfﬁ DNA I'[ % RNA » = 3 UG TRR Yol iy
EEGOU RVRDC 5 oo b JRA M I I3 B - [R5 8% Dr. Liolalong
Boonchan i % Eﬁ%? SELA R l?lessqak NI o PSR T ORI

BTy o LSS o VR R 9K LR 1AL B T ¢ )
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m

RSP R SR W SRR g N EER S SR -
DL
117 1

HEVRDCHE 7 2 P50 i o 00 S0 ) it b ff e EJ A RS o e
I A ~ TR~ A T S e~ T e B Rpa  H e
B BT A < KU ) VR E U OB TR £
(HP-PRRSV) Vel » | %) 5 B et o e RR sl & o o Py e sy = [0 1, 2
L DA ETPRRSVIR Y < [RIRD 9t - S BURES Fod BEEPRRS VIR VAL - 604
AR EANE S HCOREO RN R A i HA oE g T S i
PO o pAELZS P PR B =0 BV S IR 11,2002 7 A

SIS B (R ) -

11 F] 18 1

hARPER R A A ERY AR BT (R T S R e R
BT RL o b5 B B Pt AT (NIARD R - ﬁiﬁub‘“ EAIN %Fﬁﬁiﬁ S
F LIRSS P 7 BB HAERH ) WA R E S B R G R
F (RRL) ™ B AP a8 |- (VRDOYSRI » 115 Pt~ - HARe (i - ) -

%ﬁﬂjgﬁ%;‘Dr. Prakit Boonpornprasert % ﬁﬂfu /i E Jﬁﬁgﬁé’iﬁ%ﬁpfp@;ﬂ%ﬁvﬁﬁ%}
FBLVIBA - B G pb*% St (porcine reproductiveand respiratory syndrome virus ;
PRRSV) (715! E % I Nidovirales| lArteriviridaeﬁ[RNAvﬁJ%_} ﬁ’?ﬂl@fﬁ%ﬁ%&ﬁ“[@&vﬁ o
B2 SR PR A TR R R e 1 ORFSLINISTGh 53 KLl v I ) 1 ( BV 1L
B XM A (G251 NE]) S2RELNEY o B RGBS SO
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Fout ST ~ T BT MR A SO PR R B
RFPEARSEEL e F12006% BHII » BB S B AHAN S R Ty AL~ PG
i‘mw~wﬁMWSWWﬁﬁﬁwHwaﬁﬂw~§ﬁ%ﬂw%%§W§@#@yﬂﬁ
Fout SRR o RS VR TR 20T PR S R U P R R B

P P, « (ELRLRA 2% B LY S P BT bt £ F R
[ﬁj B N %ﬁ'ﬁﬂff‘ i3] lﬁﬂﬁ vf 12 (non-structure protein 2 5 NSP2) F|— R0 KL
Ve P9 T ] R R L SN BRI (R Sy
PO & U R Bl S BT S PSR S U R RIS I £

) (High Pathogen PRRSV; HP PRRSV) ¢

HEL 5 O BRAH AR | v 378 ol Bl N TIEY 2 SRR e R SRSV
PR T R R S FEEEpE A £ e T R R 1989 FRE T AL AE
FREE P T S 0 1991220025 [t BIEEIRRE T TR I SRR o 5B
IR 19965 55 BEEX MBI AR o B B STl EREHHAR )Y B B

FE > ?Xlﬁ’kﬁ:{%\[%{é{’ri‘@“'? ijffﬁ,ﬁ?if e sz‘é‘rj ﬁl[ﬂ%ﬁjgfﬁ F_*&'?I]_ :T FA JTE E’lfl

OR8¢ L RSB o Sk i e B -
B B MLV o4 T « 191 220105 Bl » T sy |

L 0TS S R T S PSR (R LR I B
SR PLRUSCP TR FEE P A A e [ VIR R - B B R TR
i R BLIRAT 5 - 2 EERIN RIS g L qalee
it (multiplex quantitative reverse transcription PCR; Multiplex qRT-PCR)!% = » i &5 7 [ﬁj gy
LY B = TPk R AR T R
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PSR [ B B S S R R B
AR | B R AL AP A R g
PO B AR B LR SRR T - 2 IR R R
P10 {115 B AP R RO (FDA) TP I i BAT RO, « 5~ g

BRI SR S B A B 0 PR F SRy R TRy FDA

PG BT 0 — AR 8 Fr VR e -

i

= [ IBVBRERBRRR 5 PO R R

F ARV FMDIR ST B B o H IR T ERL S F IFMDV

I REFEVE D TSR TR ERL S IR (FMDIEE B EL LY RAHE T
B e T B NRL T IS BN O, A, Asia 1= B IBPBSE ' b4 2 B E TVILD T
i o (&5 0-Taiwan [ 1 [ /& & & Ay i |1 (FMDV-SP)VPL A% [k - 5 55 7 &1 =1
FMDV/O/TW/1997% s #75 &ty . FMDV/O/TW/2012.V 1% 90. 1%t [} %> 5[]~
PR P E[10% 2B FIY R E T 3 B 1O Udornthani 189/87~ A Lopburi/12
A Sakolnakorn/97 ~ Asial/85 S IRl = [UB[ - ot £ BIOTERIRF U S¥
FOER Srp IHVROE 5 5 BRI IR AR RS E e B e R 2 O b
PR P FOR O PRSIt o SIS 'E{@@Eﬁ B ﬁbéEEIfJPanAsia » SEA
W Cathy 5 2 £RFE 54 FRFDY BRAVOE [ B 2 3t A 1 s 1 2 i 1

lﬁuﬁﬁ' = WEEJ FMDV-SP/NSP strip a:]%"‘fﬁﬁbﬁfﬁ VO R R fRE T
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& (UIA ~ C~ Asial ~ SATI ~ SAT2 ~ SAT3)ETTVEE] > i P H 1%L~ T+ =) - &
FIA= RSB R (SVD) ~ AR TR 15 (VS) R AR (VE) 2 FR A e
o g Bl SRIREE RN o e (A Strippiy g
IR -
- FIEBR VPL R ELISA B2 AE I BIRRAR! :
Pl B 7amigl P 15] FMDV G e 15 ELISA 22l gl fl &g o Rt T9E
DEETERL 100% > ERREDE Y SR ERL 92% > f © e TRV ATREELEL 94% -
FHE BIEIETE IR EELL 93% 5 EMRETRY ARIEEL 100% - A £k tigl s
RAIERLED 92% o SR o F IR ELISA 2250 '?Fg%?ﬁ[]hﬁ"?f 4 & FMD it

CEMGE 90%! ] > & FMDV-SP ELISA SRR BIRLY O Tg B2 FIEE M =
PR ER (A M Asial STOEER]) [BIERFE (RIS GRS ) -

=~ BEEHVER

RRERFT B e YR R S5 R U
BRSPS + S VB 8 AR S ORI - BRI B R (o R

7R3 LPBE LARHL B oo vl i e o BRI (R o 0L BB 2, 2 A g 1
FRARIEII G0 = I8P B Ol (=23 (PrioCHECK) » 4 A< i flizap &8+ 2 il
B 2 AR s ORI A BT A S BT 39 - 2014 S BIHUE] 150 [R5
1> sges 7,543 PHEPELT R > F BT AR R 5 R o O R
PO~ A FIL G fR 2 > e VRIBE. 5 BT [ RO S bR ] 4B

B
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P4 RS B A TR

i8] /UL[I[ES,[]T[_?» if T BRI " @J—? HiPET b= f A AT

/m

LIS > T SRR TP PR e

ey
AP LS PIPT P RS A BRI (W - AR
[ FRA oS =

R

SN frzaflp_:;[;‘;ﬁrﬂﬂfﬁa@ ,—:@;l{g;riltlg_aﬁl EOHTRVHS
AT ) NIAH VP ¢ [V 00 S IR SRR R
I MRS ET R SR P T B
7 (P SRR BRI TR FEUPAESRLEN % suip ROPDRI W 81 2L - il
JE T ] AR N BT R £ T P T B S TR 9 R
BRI SRR S  [NPRALS P TR A R
* BB ARV B S = e
o TRV £ I FUFOT (R TR S VRS AAEY 2 Fl r

Joo EYIR AR PRI T ] - T
AU BT EYRIE ST & SRR VA T8 - R T B
FOHER » 525 IOl #57% f HH $ 09 RRL % VRDC = [WRSRg;E- 43
300 1] BRI RS B R 7 ST -
<R AIES T

R Ey B R VA 6 SR R B ARRREE ] S
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e T PR AR A (in vitro diagnostic deviee; IVD)E[ LY BT M A

LRI D) - SR S S gl 1 s TR SRS R DR e

R 4 A P (R MR o 5 2B 9T AR R ST -
)

RGBT TR R P A 20 R = JRA A2 7 Pdip o R s ek
FIEv =l o 2R FRR Ao S 1 pYREIT B P it Pt A DrPrakit
Boonpornprasert~ [ i | /&8 5% % (&% {4 Dr.Amonrat Choonnasard * Bt 42 !
[1-% 4% Dr.Udom Chuachan £ 455 FEIF] 10 5 15 i s SR O [T 1020

RN R RIS o pYRGE E E RAE D RUY RlE - i 2R TEIFT‘J

TR R P E AR - R -
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Ministry of Agriculture & Cooperatives

Department of Livestock Development (DLD)

National Institute of Animal Health (NIAH)

m

Laborat Supporting
.F'athology .Laboratow .Northern (upper zone)
Epidemiology Lampang
.Vimlugy .CBntraI service
.Laboratow Quality .Nunhem (lower zone)
. Bacteriology & Assurance .Standard diagnostic test and Fhitsanulok
Kycology quality assurance
.Experimental .Northeastern {upper zone)
. Parasitology Animal .Reserarch and development on Khonkaen
strain collection and reagent
production .Nnrlheastem (lower zone)
.Immuno—serology .Anlmal Health Surin
Management
.Eliochernislry & Makhonratchasima .Eastern
Taxicology Chonburi
.General affairs
.Leptospirosis center .Western
.Labnratnry management Ratchaburi
.Aquatic animal & Wildlife Diseases
.Binlogics management .Snuthern {upper zone)
Makhon Si Thammarat
.Vlrology
.Southern (lower zone)
[l Bacteriology Songkhla

.Mnlecular biology

.Exper\mental animal

[ﬁl

==Y
T

1 P (NTAR) Y A2 R -

P N

DEPARTMENT OF LIVESTOCK
1 DEVELOPMENT

—

National Institute of Animal Health

1 Centaal Seivice Quality Assurance and Reagent Production

r T — ! e —— : _’:

] Standard Diagnosis and J R&D on Strain Collection

e Mechanical Material Antigen ( Reagent
Adiiniration J Engineer J Preparation Detection J Smmanaliey Stean J Production
2R i 2l o - P - Collectionand

Meolecular
Epidemiology
Vet. = 6, Scientis. =3, Staff =15  Total =

I~ 5 BT T IS B B B (RRL).V bt -
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%13, . (%J;@;IHJ[;'JEHL Iﬁﬁ»@ﬁﬁfﬁ%%ﬁjﬁﬁﬁjﬂﬁﬁ% " E1 Dr.Amonrat Choonnasardé'?‘%?ﬁ S EIRE

7 B R -

Veterinary Research and Development Center (Lower Northeastern Region)

i‘.iié’:;- @ ISO/IEC 17025 : 2005 =P 1505001 : 2008
e Mg E Accredited “" Accradited

%H\ . zgfﬁzyg “ Fi% RVRDC gj;%j;ﬁ;% ; %ﬁﬂjﬂﬁ[ﬁj * %= {= Dr. Udom Chuachan - Dr. Prakit

Boonpornprasert ~ Dr. Bopit Puyati » Dr. Liolalong Boonchan » £l {447 £% 7% 5’?‘2*'?@ S
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Dr. Udom Chuachan#t{f & & py £
S A B #ATRVRDCR] 1

RVRDC = ¥ 5k % M @212 pn
2005 fFif i ISO 17025 4%

AP A A 2BRVRDCR 5

Dr. Liolalong Boonchan 15 4 Ay [3]
Rz uiF R G5

RVRDC R % % i 1k 2 & B )%
iR AR 68 H

B B A% AR 3 ER AT 2 S
1 » ¥ B, Made in Taiwan F #&

[~ 27 12 RVRDC iV = ity -

§
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Dr. Liolalong Boonchan # 4 53 & Fip
FHANB M TR EEMAE

M A EAEE - SRR E
RREsciEinERER

ERET AT MY HEE T

-1 K By # fi2fif PCR %1 QPCR ¥ ¢
B o it 4 2

ILE oz EmEE

TREHTEESE  SBRARRD
RVRDC KBAHHES -

i~ %7~ Y RVRDC BV = ity -
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Diagnostic Activity

Sample
¥

Epidemialogy

¥

Pathology

Bacteriology

Parasitology

Viriology

Immunoology

Biochemistry and Toxicology

Melecular biology

J4~ RVRDC Vi b B 5 B A [ - B AR [, e sl
T

v

Labotatory Result

¥

Final Diagnasis
1

Report

A EE

l:[/vt

1 [F57 8 H1 6 A £

i~ 7% 12T S0 BV S INEINT) 1,200 2T R A Ma

Uu\fg °
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B~ - BT SR N RS A R R 15
IR L -

Control line(C)
Test line (T1): SP
Test line (T2): NSP

[ 7~ T R R T BRI R AR A RIS B SP
2 NSP Hifl Vg o [F %55 NC paper FEE 5T~ {80 'F' anti goat-IgG jfiﬁfuqé{C) A
s b B | (SPYRSBRAATI) ~ 5T (R8T 24 JEl i | (NSPYRERAE(T2) » #1 {112
[ E R FCS [ IR () M o 50 VA2 ETk(PBS)(B) -
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o B BB 1(SPYSERE S |(NSP) SR <1 D PRI VB -
2 T ROL R

Positive sera Negative sera Vaccinated sera
NSP SP NSP SP NSP SP
Positive 2 4 0 5 0 48
Negative 0 1 20 25 20 12
Total No. 2 5 20 30 20 60
Sensitivity(%) 100 80 80
Specificity(%) 100 83 100

I LIRS 1(SPYEE AR S | (NSP)FR v T PR A B S
R G -

Positive sera Negative sera Vaccinated sera
NSP SP NSP SP NSP SP
Positive 18 23 4 7 31 40
Negative 0 3 26 23 69 6
Total No. 18 26 30 30 100 46
Sensitivity(%) 100 88 87
Specificity(%) 87 77 69

RZ S FE [ IR S ((SPYPURIHIE B ELISA VAR BN ~ S jp £ 3ol -

Positive sera Negative sera Vaccinated sera

Swine Bovine Swine Bovine Swine Bovine

Positive 5 24 2 0 55 94
Negative 0 2 28 30 5 6
Total No. 5 26 30 30 60 100

Sensitivity(%) 100 92 92 94
Specificity(%) 93 100
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B'
\
Ve

A ~ FMDV-SP % FMDV-NSP {348 E[E8 I Hfie s
1. Pen side strip & (% :
1L 457 B £ (Colloid gold) W] {78k (nitrocellulose; NC)EIHFU/EL M FfENE %
VEE -
123 £} Anti-swine/bovine IgGZ{40pmfl 2 1 T} & (Colloid gold) ¥ Vi -
13 A E R B VR Nitrocellulose » fili7 | [ B S BT NCIRL HRSE(T
1 T2) % ™ | Anti-goat TgGHE* {1 35(C) -
L4[ [ Colloid gold-anti swine/bovine IgG™ &l & E147 & | PR f?ﬂ Iﬁ%ﬂ%ﬁ%&
(glass fibre filters) °
L SEETRH AR A
2. R SR BRI o WRET R SR TR A (20-30C) ¥
fRIRE -

2.1 8 SR AR S R TR R BRI TR A SR R
e FLEVEr o JIERA, A ke o SRR (HAEH o F1 B 96 “T ELISA % > &
well 1% 150pL FURERER(0.01M PBS, 0.05% Tween20, pH7.4) » fE0 4 1 2V
5-8uL i Fliﬁ;’%ﬁﬁ[&puwen A= LJ;EJFI o

2.2 pen-side A 0 AL VR IS ) - 2V 1SOML AR 30-50 f 107
BRfif » PRI pen-side WM SN SR ARG ELISA
FIV~ e 15-60 55 81 - & VB S R0 T I F‘ﬁ%?bféﬁi‘ o TSR R .

3. PRSP

3.1 [ Tl - P fRPIREY PR il — FHfIEEE (T) i) #saﬁfﬁa (C) »

3.2 [ ks ¢ (B PRPHRELY TPt SR (C) - [yl PRI AR (T) -

33 I S R R A pJHu]ﬁé[E"Eﬁ"ﬁsﬁ?—ﬂﬁ‘}ﬂfﬁﬁ?%ﬁmﬁﬁ%
wE o ﬁjé P b A PR W <A R -

3.4 F RIS AERLAM] m@c‘-‘ﬁﬁﬁﬁr}ﬂfﬂ%ﬁ » FURAELHR =R TR - b
fol= = F AR 7 15-60 57 S HGHA RS Tt -
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4 [ EE R ERERT E (28°C) AW ([5930°C)  #
SARELY B -

SRE: (=B

5.1 BRI HAmkRin =] -
5.2 PR = o %1@1&7@ ffH] -

6. RafRfvIFR IR VTR SR R G - EE E R
EE R - T i FIVELHPE(2-8 Oy =& 17-20 "C % IR
(ﬁ’fﬁ?ﬂ T = 2E(20-30 C) 0 ¥ PR ¥F'°“ R

B LPBE B HE [
I.F%ﬁﬁ (Equipment) :
L1 g m[gﬁgiqﬂ ZETREYZ AR PR RS
1.2 ELISA &S5 vk
1.3 ELISA {|F$
1.4 FXEI R Y
L5 A 7 NIRRT
1.6 —’icm N2 (RN BT (beakers) ~ TE L (bottles) ?ﬁﬁfj?j’%g
1.7 #5[E¥EHFA2 (Magnetic stir bar) > ﬁféﬁ‘\']
1.8 #E[EWEHF A (Magnetic stirrer)
1.9 %*ﬁﬁ%ﬁ%ﬂ (Vortex mixer,)
1.10 [ZEE=ES (Centrifuge, low speed)
1.11 (ﬁ@ﬂﬁ (Freezers;) = -20°C » -80°C » k=&
1.12 fﬁ%ﬂ%ﬁﬁ%ﬁ (Plate shaker)
1.134°C {ﬁ@% (4°C Refrigerators)
1.14 5575 ]=" (Analytical balance)
1.15 ﬁgjﬁ?’?ﬁ {3y (Automatic high speed autoclave)
1.16 PR IfER (pH Meter)
1.17 r%?‘%iﬁﬁ] E@*J}Zﬁﬁjﬂ‘[‘;{ﬁ{ ERAIEN (Autoclave)
1.18 fF'I'%”’J%E' (Racks) : ?ﬁﬁ’l*'}%m[ (tube racks) F {3k S
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1.19 . A (577 (Lamina flow)
1.20 37CHi A
2.HUE
2.1 ELISA-antigen 72 #7542 [ i I[ﬁ%[ﬂj&‘?ﬁ@r{{ﬁr (Office International Des Epizooties ; OIE)
'Efﬁ@ﬁi s BRI R EIJ?HPLJFEFMD (O B[~ A E[® Asial F'J)? Ty
it 5 + FMD ﬁ:’-rz%ﬁ:wﬁ@(o " A fgw Asia | SRR « = B
i = 'Efﬁ@’ff TUHO B~ A B Asia 1 B T~ i = ELHRP AR S VRS
[ ST+ OPD [ ] SRR « coating FZEFK A 1 e 1
22 H‘j > (Tips) © 20 pL, 200 pL, 1000 pL
2.3 PTS’EF'{ (Pipets) : 1 mL, S mL, 10 mL
2.4 =4 0 10 mL, 20 mL, 30 mL, 60 mL
2.5 ELISA Eﬁ F196 % : Nunc Immunoplate
2.6 Fﬁ%U’E‘f (Centrifuge) : 15 mL, 50 mL
2.7 ['I;‘iiﬂ’ﬁ‘f (Cryotubes) : 1.8 mL
3.{™ Eﬁzﬁﬁﬁl (Chemicals) :
3.1 Ortho-phenylenediamine (OPD) : Sigma
3.2 =5y (Merck)
3.3 ik (Merck)
3.4 ’iﬁﬁﬁif%}? (Marvel)
3.5 PBS ¥ ( Sigma)
SRRV,
4.1 ~E
42 B
4.3 ﬁ%‘fﬁﬂrﬁbi?ﬁrﬁﬁﬁ@?ﬂ%ﬁ
4.3.1 Mg Enfk (Coating Buffer ) : 0.05 M Carbonate/bicarbonate > pH9.6 +/ - 0.05 -

TV~ #R % Carbonate/bicarbonate i?ﬁi@\ 100 mL &I~ I%‘Eﬁ % Wi 4°Co
[:E
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4.3.2 # &k A (Diluent Buffer A ) : 2V PBS §55 — ¥ i?\fﬁ??@f%[iﬁ}j/ ZEEI< 1000 mL
fIT> 0™ 0.5 mL .V Tween 20 > pH-7.4 +/-0.20 > @Eﬁféé[’ﬁiﬁﬁ? 4C- 7T FIJ%J
i T e
4.3.3 7/ B (Diluent Buffer B) : 2V PBS f54 ~ ¥t » I VR [AGEY 7)<
1000 mL [1> 0™ 0.5 mL 7 Tween 20> 1 * 5% ﬁﬁﬁﬁiﬂv%ﬁ pH7.4+/-0.20 »
R
4.3.4 7EVEIk (0.002 M PBS) : 2V PBS K5 — ¥ 3?7’154‘?@ I3y, 2588 fs 5000 mL f[1
pH7.4+/-0.20 > %Eﬁ%’afﬁiﬁ'ﬂ‘éﬁﬁ ’ TFIJ%Y@: ¥ o
4.3.5 Chromogen Buffer : 0.05 M phosphate-citrate buffer, pH5.0 - 7V phosphate-citrate
buffer — &t (Sigma ) » i?fii?\ 100 mL #&84-1<f[1 > pH 5.0 > @Eﬁfé WEH4C »
T
43.6 [y (Chromogen Stock ): 3.3 mM OPD - OPD — &t i?fij‘?‘ 50 mL Chromogen
Buffer (pH 5.0) fl1» Ry (0 2 3 B P -
4.3.7 3T (Substrate Stock) : 3% H0; (882 mM) = TV GEH [~ F{fHT 10 mL
TG AR R 4C B -
4.3.8 ik RISRUR] 68 mL JRFAMA(18 M) » Y[t 932 mL VZS=I1 o AR
EHT R
4.3.9 JfEk (0.4 %w/v Citric Acid) 2V 4 g MEPIANT 1 LRO “sfl1» el i s
A2 fﬁ Bl
5 SRERAYIVER
5.1 AR - Puﬁaﬁ%éi"i%fgj(o, A 7% Asial)l T & 1000 fﬁ%‘%ﬂmmﬁﬁ
#% Ak (coating buffer) & > WLFghHT 96 ¥~ ELISA sV&4% » 5450 pL > Fﬁ 14>
R 4TRSS T TETRRIETE 3 > Mz
5.2 FRATE(CH) > BRI (CHFIETE(C) W AHS) S 2785 THE IR -
& URJR 96 7745 (BViAY ) [l e [Pl rp soul pudtifp s BaipiEAE s
[ A O - STETOEENO, A R Asial) X i1 4 -

1 2 3 4 5 6 7 8 9 10 11 12

C++ | C++ | S1 S1 S9 S9 S17 | S17 | S25 | S25 | S33 | S33

C++ | C+H | S2 S2 S10 | S10 | S18 | S18 | S26 | S26 | S34 | S34
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C C+ C+ S3 S3 S11 | S11 | S19 | S19 | S27 | S27 | S35 | S35

D C+ C+ S4 S4 S12 | S12 | S20 | S20 | S28 | S28 | S36 | S36

E C- C- S5 S5 S13 | S13 | S21 | S21 | S29 | S29 | S37 | S37

F C- C- S6 S6 S14 | S14 | S22 | S22 | S30 | S30 | S38 | S38

G | & | R | ST S7 S15 | S15 | S23 | S23 | S31 | S31 | S39 | S39
A kA

H | 7% | & | S8 S8 S16 | S16 | S24 | S24 | S32 | S32 | S40 | S40
TeA | kA

5.3 BRI HRY 2 R
i U 96 745 GRS 1>

[

17 SOyl R A - 5 ORIEE T 2 (R

I

1 2 3 4 5 6 7 8 9 10 11 12
A | C+H | C+H | 12 1/2 S1 S1 S9 S9 | S17 | S17 | S25 | S25
B C+H+ | C++ 1/4 1/4 S2 S2 S10 | S10 | S18 | S18 | S26 | S26
C C+ | C+ 1/8 1/8 S3 S3 S11 | SI1 | S19 | S19 | S27 | S27
D C+ C+ 1/16 | 1/16 S4 S4 S12 | S12 | S20 | S20 | S28 | S28
E C- C- 1/32 | 1/32 S5 S5 S13 | S13 | S21 S21 S29 | S29
F C- C- | 1/64 | 1/64 | S6 S6 | S14 | S14 | S22 | S22 | S30 | S30
G R | RO | 1/128 | 1/128 | ST S7 S15 | S15 | S23 | S23 | S31 S31

TeA | JEA
H R | AR | 1/256 | 1/256 | S8 S8 S16 | S16 | S24 | S24 | S32 | S32

A | kA

5.4 ﬁu’glpfjﬁﬁﬁp :

o UK 96 ik (EVEAY ) HlIps& = rop ™ 50l T[RRI R ppL > =
ML P 40T BB -

5.5 PRSI RO £ R -

FUHER 3.4 PO At SOud RIS IEATIL T RO, A, Asia)IUIFRTR 96 % » i1 37°CIH
T UL B PlERkETE 3 % Bz -

5.6 P ERI(O, A, Asia DY R HHVIT Y -

SPEAFI TS EIO, A, Asial )Y 96 (1> TR IHRAF ] E RO SR VR S0ul
BEEAT e T 3TCHF) LTI - Tl iRifsse 3 7 Mg

5.7 pul™ ="EL HRP A Eﬁj@;j*ﬁ;flﬁfﬁfip :
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T PP = EL HRP AR B8-S e TR S0l ﬁ”f” i 3TCHEF L PR TRETE
TeIFDE 3% 0 Bz
5.8 i c‘-‘V;f?'prJﬁE-’Jp :
WU €R(f 1:200 90 TSN AT (55« T (=] 15 53 -
5.9 fdr L@ﬁzﬁwi@ﬂp :
I L3 SRl 5
5.10 ZUprsk fif -
ELISA Z{[FifS » r% RV R 5120m > FIVAF ERAIR L il o FFIIVEERTY 96 7
S T, 2 RO A T > T B ERRT
5.11 2= -
5.11.1 PI gt 5T
PT jifi=100-[(% 4 T yF Ay IEE G I A T ISR R A ek iy $5(i)x 100]
5.11.2 FREpHopu it
5.11.2.1 FiFEfe A et i 2 [y~ fifi oAy | fifr > gk 2 7 s /7 ARy HEOS T L
TIEL PTfift = R R A ek i o
5.11.2.2 FEFRIE(C++) - FIRIECHAIE lfk(C) [ P fify > eZ ) 3 U PLfl /A
Ay HEOS T R

5.11.2.3 [ 2E: PI{ll 4T 50 -
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C. ELISA protocol
a. Material preparation
1.96 wells plate
2.10X Coating bufter pH 9.6
3. Sterile DDW
4. PBS
5. PBST
6. Hyblock 10 min blocking buffer
7..5 % Skim milk in PBS
8. 2% Skim milk in PBS
9. Protein sample solution
10. Bovine serum solution
11. 2° Antibody (goat anti-bovine HRP; goat anti-swine HRP)
12. TMB solution
13. Stop solution
b. General Procedure
1. Dilute the 10X coating buffer to the 1X coating buffer in sterile DDW.
2. Test samples containing protein are pipeted onto the plate 5 pg/ml in 1X coating
buffer, (100 ul/well) at 4°C overnight.
3. Remove coating buffer-protein solution. Wash plate 3 times with PBST.
4. Block plates by adding 100 puL of hyblock 10 min blocking buffer to each well.
Incubate at room temperature for a minimum of 30 minutes.
5. Remove blocking buffer. Wash plate 3 times with PBST.
6. Add 100 pL of the 5% skim milk and 1 pL serum solution to each well. Incubate
1 hour at 37°C.
7. Remove skim milk-serum solution. Wash plate 3 times with PBST.
8. Add 100 pL of the 2° antibody (goat anti-bovine HRP or goat anti-swine HRP),
diluted in 2 % skim milk (1:5000), to each well. Incubate 30~60 minutes at
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37°C.

9. Remove skim milk-2° antibody solution. Wash plate 3 times with PBST.

10.Add 100 pL of substrate TMB solution to each well. Incubate for 15~30 minutes
at room temperature (if color depth of substrate solution is not as requested, the
incubation time should be optimized). Avoid placing the plate in direct light.

11.Determine the optical density of each well using a microplate reader set to 405
nm.

12.Add 100 pL of stop solution to each well.

13. Determine the optical density of each well immediately using a microplate

reader set to 450 nm.
D. Application for license in manufacturing / importing medical devices
3.1.1 Procedure
3.1.1.1 Related Laws and Regulations

The Medical Device Act (B.E. 2531) designates that all manufacturers / importers of
licensed medical devices must get a licence from the Thai- Food and Drug
Administration as prescribed in the following regulations.

Section 12 Prohibits the production or importation of medical devices prescribed by
the announcement of the Minister under Section 35(1) unless a licence has been
granted by the licensor.

The application for and granting of a licence shall be made in accordance with the
rules, procedures and conditions prescribed by the Ministerial Regulation.

Section 21 The licence under Section 12 shall be valid until the 31* of December of
the fifth year of issuance.

Ministerial Regulation No.1 (B.E.2533) Article 1 Any person who wishes to
obtain a licence for the production of the medical devices prescribed by the Minister
under Section 35(1) shall submit an application together with the accompanying
documents as detailed in form Phor.Phor. 1 in the attachment hereof.

Ministerial Regulation No.2 (B.E.2533) Article 1 Any person who wishes to obtain
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a licence for the importation of the medical devices prescribed by the Minister under
Section 35(1) shall submit an application together with the accompanying documents
as detailed in Form Nor. Por.1 in the attachment hereof.

Ministerial Regulation No.6 (B.E.2533) has specified that the fee for a licence for
production of medical devices is 1,000 baht each and a licence for the importation of
medical devices is 2,000 baht each.

3.1.1.2 Documentation Required

(1) Application to Manufacture Medical Devices (Phor. Phor 1) / Application to
Import Medical Devices (Nor. Phor. 1)

(2) Attached Document

(2.1) Document of Applicant

(2.1.1) In case of a private individual

- Copy or photocopy of identity card

- Copy or photocopy of domestic registration

- 3 photos, from the waist up, directly facing the camera, no hat, 3x4 cm. taken no
longer than 6 months ago

- Health Certificate states that applicant is not insane or mentally unfit, has not been
adjudged incompetent or quasi-incompetent and is not suffered from these illnesses
..leprosy in communicable period

..TB in communicable period

..drug addiction

..chronic alcoholism

- copy or photocopy of Trade or Commercial Registration

- Location map of the production /importation premises, storage area and nearby
structures

- A construction plan drawn to scale of the structures within the premises for the
manufacturing and storage of medical devices

(2.1.2)In case of a Juristic Person

- Copy or photocopy of Registration Certificate

- Copy or photocopy of letter issued by a registrar of the juristic person showing
purpose and name of person who can sign on behalf of the juristic person who
applies, issued no longer than 6 months ago

- Certificate of proxy to act on behalf of applicant with excise tax of 30 BAHT (valid
for 1 year)
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- copy of identity card of the operator

- copy or photocopy of domestic registration of the operator

- 3 photos, from waist up, directly facing the camera, no  hat, 3x4 cm taken no
longer than 6 months ago

- Health Certificate stating that applicant is not insane or mentally unfit, has not been
adjudged incompetent or quasi-incompetent and is not suffering from these illnesses
..Leprosy in communicable period

..Tuberculosis in communicable period

..Drug addiction

..Chronic alcoholism

- Photocopy of the company’s registration issued by the Ministry of Commerce and a
business licence issued  in accordance with the Revolution Party Decree Number
281 dated 24 November B.E.2515 (1972)  (if applicable),

- Location map of the production /importation premises, storage area and nearby
structures

- A construction plan drawn to scale of the structures within the premises for the
manufacturing and storage of medical devices,

(2.2) Detail of the Medical Device

- Thai name, other language names

- Category / type

- The characteristic of the medical device

- Packaging

- The type and quantity of component

- Manufacturing Procedure

- Indication and usage

- Instruction for use

- Storage and shelf life

- Standard, quality, inspection and analytical procedure

- Label

- Inserts of Medical Device

- Other related documents
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3.2.2 Flowchart
In cases when documents are not required to be sent to specialist/ working group
or subcommittee for consideration

An applicant submits an application

{

(1) Pre-marketing specialist checks the application

{

(2) An administration staff member records acceptance of the application

{

(3) Pre-marketing specialist considers application and makes a memo asking
post-marketing specialist to inspect the location

{

(4) Post-marketing specialist acknowledges and goes to check the location and let
the applicant adjust place and plan according to what is written in the application/

Pre-marketing specialist considers documents and asks applicant to correct

{

(5) Pre-marketing specialist gets result of location inspection from Post-marketing
specialist

{

(6) Pre-marketing specialist records licence information and makes a memo

{

(7) Head of the group checks for correctness

{

(8) Director of the Division signs memo asking the Secretary General to sign

{

(9) A division administration staff member issues no. of the division and submits the
case

{

(10) The Secretary General signs the licence

{

(11) A division administration staff receives the case

{

(12) A division administration staff member files result in IT system to issue number
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of the licence and prints out number of licence and date that the Secretary General

signed

{

licence is issued
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In case of need to send to specialist/ working group or subcommittee to consider

An applicant submits an application

{

(1) Pre-marketing specialist checks the application

{

(2) An administration staff member records acceptance of the application

{

(3) Pre-marketing specialist considers application and makes a memo asking
post-marketing specialist to inspect the location

{

(4) Post-marketing specialist acknowledges and goes to check the location and let
the applicant adjust place and plan in according to what is written in the application/
Pre-marketing specialist considers documents and asks applicant to correct (if
necessary)

{

(5) Pre-marketing specialist sends request asking an expert to consider / submit to
working group and / or sub-committee to consider

{

(6) Pre-marketing specialist receives result of inspection from Post-Marketing
specialist, receives result from the expert / working group or sub-committee

{

(7) Pre-marketing specialist considers details of documents and asks the applicant to
correct, if necessary, as requested by the expert / working group or sub-committee

{

(8) Pre-marketing specialist records licence information and makes a memo

{

(9) Head of the group check for correctness

{

(10) Director of the Division signs memo asking the Secretary General to sign

{

(11) A division administration staff member issues no. of the division and submit the
case

{

(12) The Secretary General sign the licence
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{

(13) A division administration staff receives the case

{

(14) A division administration staff member files the result in IT system to issue
number of the licence and prints out number of licence and date that the Secretary
General signed

{

licence is issued

3.2.3 Duration of Procedure
Not more than 25 working days in a case that needs not to be considered by specialist
/ working group or sub-committee
Not more than 60 working days in a case that needs to be considered by specialist /
working group or sub-committee
3.2.4 Forms to Fill
Phor. Phor. 1/ Nor. Phor. 1
3.2.5 Fee

A licence for production of medical device is 1,000 baht each.
A licence for importation of medical device is 2,000 baht each.
3.2.6 Penalty

Any person who violates the first paragraph of Section 12 shall be liable to
imprisonment for a term not exceeding three years or to a fine not exceeding one
hundred and fifty thousand baht, or both (Section 58)
3.2.7 Contact Address
Licensed Medical Device Group, Medical Device Control Division, Food & Drug
Administration of Thailand, Ministry of Public Health, Royal Thai Government
Tiwanont Road Tambon Talatkhwan Amphoe Muang, Nonthaburi , Tel:
0-2590-7416
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Photo of oo NO..ooe

Applicant Date....coovveiiiii.
or Applicant....................
Operator (Authority Only)

Licence Application Form for the
Manufacture of Medical Device

Identity Card or other card (specified).......................... Number.....................
Issued at

District.......oooviiiiiii Province..........oooiiiiiiiii
Address................... Lane..................... Road................. Commune.
No........c..

Sub

Registered on..............cooeviiiiiiiii.. Registration No. ................ Office
Located at

No........
Sub



Having...........c..oooin, as the representative of juristic person Age.....years
Nationality....................... Identity Card or other card (specified)......
Number..................... Issued at

Address................... Lane..................... Road................. Commune.

2. I hereby apply for a medical device manufacturing licence as prescribed in section
35 (1) having a place to manufacture

CANL . .. e e e e e e e e e e ——————aaaaaaans
Locatedat .................. Lane................ Road................. Commune.
No..........
Sub
diStriCt. ... District.....oooi i
Province........................... Postal
Code........c...... Telephone...................e. e

Having a Storage facility located at ............... Lane.......... Road.................
Commune. No...........Sub
district...........oooeiiiiiii. .l District........coooiiiiiiii
Province........................... Postal
Code.............. Telephone........................

In the case of applying for a licence to manufacture medical devices of which the
licensee must organize a supervisor to control as specified in the Section 35 (9). I
have arranged the supervisor as follow

........
................................................................................................

................................................................................................



........

3. I guarantee that

1 In case of the licensee is a private individual

(1) T hold qualifications as described in the Section 14 of the Medical Device Act B.E.
2531.

1 In case of the licensee being a juristic person

(2) Thold qualification as described in the Section 14 of the Medical Device Act
B.E. 2531.

4. Enclosed herewith is the following supporting evidence

[1(1) In case of a private individual

(a) Copy or photocopy of identity card or other card that can be

used instead

(b) Copy or photocopy of domestic registration

(¢) 3 photos, from waist up, directly facing the camera, no hat, 3x4 cm. taken no
longer than 6 months ago

(d) Certificate 1ssued by medical professional stating that applicant is not suffering
from illnesses prescribed in the Section 14 (6) of The Medical Device Act B.E. 2531
(e) copy or photocopy of Trade or Commercial Registration

(f) Two copies of Location map of the production /importation premises,

storage area and nearby structures

(g) Two copies of a construction plan drawn to scale of the structures within the
premises for the manufacturing and storage of medical device

[1(2) In case of an applicant that is a juristic person

(a) Copy or photocopy of Registration Certificate

(b) Copy or photocopy of letter issued by a registrar of the juristic person showing
purpose and name of person who can sign on behalf of the juristic person who applies
issued no longer than 6 months ago

(c) Certificate of proxy to act on behalf of applicant with excise tax of 30 BAHT
(valid for 1 year)

(d) Copy or photocopy of identity card or other card that can be used as a substitute
(e) Copy or photocopy of domestic registration

() 3 photos, from waist up, directly facing the camera, no hat, 3x4 cm. taken no
longer than 6 months ago

(g)Certificate issued by medical professional stating that applicant is not suffer from
illnesses prescribed in the Section 14 (6) of The Medical Device Act B.E. 2531

(h) Photocopy of the company’s registration issued by the Ministry of
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Commerce and business licence issued according to the Revolution Party Decree
Number 281 dated 24 November B.E.2515 (1972) (if applicable),

(1) Two copies of Location map of the production /importation premises, storage area
and nearby structures

(j) Two copies of a construction plan drawn to scale of the structures within the
premises for the manufacturing and storage of medical device

5. Detail of Medical Devices as follow

(1) Thal NAME. ...t e e ee s

Other language Name...........c.o.oiiiiiiii i e,

0 T 0 )

(3) The characteristics of the medical devices

(4) Packaging

(5) The type and quantity of components

(6) Manufacturing Procedures

(7) Indication and use

(8) Instruction for use

(9) Storage and shelf life

(10) Standard, quality, inspection and analytical procedure

(11) Label

(12) One unit of Sample or 5 sets of photos showing detailed characteristics of the
medical device

(13) 4 copies of medical devices inserts (if any)

(14) 4 copies of other related documents

6. In case of application for the Manufacturing of Medical Devices those need to have
manufacture supervisor, | promise to submit the following documents before the
granting of a medical device manufacturing licence

(1) Document stating qualifications and skill of the supervisor

(2) Employment contract between the applicant and the supervisor of manufacturing

Signature...........c.ooeeiiiiiiiiii. .
Applicant(.........cooviiiiiiiiii )

Note: 1. Put\ in [l in front of required statement.
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2. For number 5 (3)-(14) show detail by

attaching documents. NP
Photo of Date........coeeveiiinin.
Applicant Applicant....................
or (Authority Only)
Operator
Application Form for the Importing of Medical Devices
Written at...........ocooovviiinn.nn..
Day...... Month.............. Year...........
1.
[1(I) Aprivate individual Age.......... Years.......ouvn.nn. Nationality..................
Identity Card or other card (specified).......................... Number...........cevenee.
Issued at
District......c.ooeiiiii Province.........ooovviiiiiiiiii
Address................... Lane..................... Road................ Commune.No.......
..... Subdistrict...........oooiiiiiiiiii DSt
............. Province...........................Post
Code.....c.oennne . Telephone...............coooeiii
[1(2) A JUrIStIC Person ...
Registered on...............ooooiiiiiinia Registration No. ................ Located
Officeat..............oooeiinel. Lane...................... Road................. Commune
No...........
Subdistrict.......cooveviii i District...oovvviiiiiii
Province................ooonll Post
Code............... Telephone...............cooviinnin
Having...........c..oooin, as the representative of juristic person Age.....years
Nationality....................... Identity Card or other card (specified)..................
Number..................... Issued at
District..................... Province..............oooiiii
Address...............iil Lane..................... Road................ Commune.
NO..ovieee SUDAISIICE. o District.........ccooeennenn.



.........................

Province................ooo.ll. PostCode................. Telephone..............cocevineennnn.
2. I hereby apply for licence for the Importing of medical devices as prescribed in
section 35 (1) having an manufacturing place

o721 | 1S SRS

........

Having a Storage Located at ............... Lane............. Road.................
Commune. No...........Sub
district..........ooooiiiiiiiiii, District.....c.ovveiiiiiii

In the case of making application for the importation of medical devices for which
the licensee must organize a supervisor to control as specified in the Section 35 (9). I
have arranged the supervisor as follow

........
................................................................................................
................................................................................................

........

3.1 guarantee that

[ In case of the licensee is a private individual

(1) I hold qualifications as described in the Section 14 of the Medical Device Act B.E.
2531.

[ In case of the licensee being a juristic person

(2) I hold qualification as described in the Section 14 of the Medical Device Act B.E.
2531.

4. Enclosed herewith is the following supporting evidence
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1 (1) In case of a private individual

(a) Copy or photocopy of identity card or other card that can be used instead

(b) Copy or photocopy of domestic registration

(¢) 3 photos, from waist up, directly facing the camera, no hat, 3x4 cm. taken no
longer than 6 months ago

(d) Certificate issued by medical professional stating that applicant is

not suffering from illnesses prescribed in the Section 14 (6) of The Medical Device
Act B.E. 2531

(e) Copy or photocopy of Trade or Commercial Registration

(f) Two copies of Location map of the production /importation premises,

storage area and nearby structures

(g) Two copies of a construction plan drawn to scale of the structures

within the premises for the importing place and storage of medical device

[1(2) In case that the applicant is a juristic person

(a) Copy or photocopy of Register Certificate

(b) Copy or photocopy of letter issued by a registrar of the juristic person showing
purpose, and name of person who can sign on behalf of juristic person who applies
issued no longer than 6 months ago

(c) Certificate of proxy to act on behalf of applicant with excise

tax of 30 BAHT (valid for 1 year)

(d) Copy or photocopy of identity card or other card that can be used as a substitute
(e) Copy or photocopy of domestic registration

(f) 3 photos, from waist up, directly facing the camera, no hat, 3x4 cm.

taken no longer than 6 months ago

Certificate issued by medical professional stating that the applicant is not suffering
from illnesses prescribed in the Section 14 (6) of The Medical Device Act B.E. 2531
(h) Photocopy of the company’s registration issued by the Ministry of

Commerce and business licence issued according to the Revolution Party Decree
Number 281 dated 24 November B.E.2515 (1972) (if applicable),

(1) Two copies of Location map of the importation premise and

storage of medical devices and nearby structures

() Two copies of a construction plan drawn to scale of the structures

within the premises for the importing place and storage of medical device

5. Detail of Medical Devices as follow

(1) Thal NAMIE/S. ...t e,

Other language Name/s.........c.eviiiiiiiii i i,



(4) The characteristic of the medical devices

(5) Packaging

(6) The type and quantity of components

(7) Manufacturing Procedures

(8) Indication and use

(9) Instruction for use

(10) Storage and shelf life

(11) Standard, quality, inspection and analytical procedure

(12) 4 copies of label

(13) One unit of Sample or 5 set of photos showing detailed characteristics of the

medical device

(14) 4 copies of medical devices inserts (if any)

(15) 4 copies of other related documents

6. In case of application for importation of medical devices those need to have

manufacture supervisor, | promise to submit the following documents before the

granting of an importation licence for medical devices.

(1) Document stating qualification and skill of the supervisor

(2) Employment contract between the applicant and the supervisor of importing
Signature...........coooviiiiiiiiiii.. Applicant

Note:1. Put V in [ in front of required statement.
2. For number 5 (3)-(14) show detail by attaching document.
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