
ir.:gauu{Frqlo.t.:1u TOR (Term of Reference)
,dd<;{<s,vfuavoo,---e.' .--1

n''t:!1,']Ln:a{a:?ao6ul,? lilranarso rn [:u1 booer dnlurifivrfoilululel:?o?tn51cfi (RT PCR)
Ut

T:tnsruraras

au.ly'lyl 5.n. bd

o. inqrJ:vatri
y , J ds 3s s | - ql ua u uo a d

6ornr:urlrrnSo{er:?aorgfirTlraqarf,oTnrT:rjr lsroo6( dnlurTfinfotdlu'tst:laTtn:tvu
(RT pcR) rfiotqi;iruYra:?aarn:1vr,{vnlriosrJ6rifinr:lri'fi'r{thauuav{iuuinr:torT:{flur!ratau "Lu

tJlurJ:vlrru letar,e. //,'
b. taug''luljo{{1u

ffLri'ni m v d'o.flrfr rd r rnrt o r er : ? a o rHfi ?lil ta q a tdoTnl:il r ts o o x dnlurifi n io il dr u r n :r o

irn:rvr,i (RT PCR) siluru o qnr Tnafrqruarrifirirutilnfinto{tF'ldor uYril

. to.o.r rnto{n:?ado!n1:rfiilili:rrruaT:u'uEn::il (Real-time PCR)luanrvroil dluru

o iniol
dta

le.o.o rtJurnrSoln:?adounl:Lfirl3:lruar:r,luqn::uluanrnoBl (ReaL-time PCR)

I q Y 
'aaa S 'S 

d z^ 'tFluL1JUfln:ulQnrflLflarlJor:d (Po|.ymerase chain reaction) do^ruqun'.l:li'xru6"lurrolfirrno{

l:snou6'ru qnrqr.Jn:ninruqxrnl:dr{'ruttavnl:l:villaL?41?\ioltniolrir:ollv'l

to.o.tE r{Jurnrtorm:?aao!fl'r:rfilrjilrcuar:rniuqn::ltuanlnxS{ (Real-time

pCR) lnaar:r1:narn:1vrit6'rfsrfilqrunrvr (Qualitative), nr:itrr:rsfr€lrJilTru(Quantitative), nr:

irn:rvr,{uw Me[ting curye ana[ysis, tttLl Retative Quantification/Gene expression uav High

Resolution Melting Curve anaLysis

ts. o. en aur:n"ldrJfr fi3ur rnfi tolfr v'lqoo r:a rtuei tririou n'jr < f,

b. o. d 6'r uoio rfi n r n r{taYuilJ fr fi 3 u rtur ertririo u n'j r 6(b ilqil

to.o.d a'.ru'.lrodoqruraqfitririruri o-ooo o{fi'tL.uaL6ua fflill:nililqrur,t4fifiu -
lg

,vd t tY 4 | a d
a.i Ln t:? Lx]uoun?1 te 0{fl1 tsa tfl ua9}o?u'lvl

1rura4fifirirn?1lJqn6'o{ (Accuracy) rvirriu +/-o.o o.irlr

rflaLfiud$asrirnruunnrirltolqruu4fi"Lurrriavuqil (Uniformity) tvilrilr +/-o.a o{61tflatfiua
i 

t o 
o 'ooot t d,a & l-l a 4 d I

te.o.er rFt3o.ifi'tll1:nlitrJfrfiSarTprufiriSlrn:d'lurri ord - ooo'Llln:6n: raSodnir

to.o.e, fi [inear dynamic range o - @oolo copies/m[ vr€o lrl > o.c(c(c(o viodn'jr

to. o.c( un6o lfi rrr4ei.i riT rfi n rrat r{J utfi o LE D u6o 6 n'j r--
rs.o.oo frrrrtrt':lunl:er:'roiqilirrrududutot6'srtrapr r ;irturfrrduro rato6n'ir

nl| ^il|
arf, 0.............,,*$kd,l1.....................tJ:vo'rufl :tllfl 1:

(uruieilur fiarlaa)

fin rv nfi n nr: uvrvr eidrur rg nr :
v)/;/a{?J0............\# .....fl::}1fl1:

4dd. (u1{nil:?Fl ?{uilxJr)

fn uv n fr er n r: uvrvr tidru'r rynr:

ar{i0............. .n0.I
(urramno:vd lururl)

d IA UA

un tfl nun fl 1: tLl\vr ul-J fl u 9l n 1:

(
tA
v. )..............n::il n1:



-b-

b. o. oo a1il1:nfufi nrioqa nr:i rn:rv#tornr:vroraout6' !!a sa1il'r:fl 6rdo4atr
U

irn:rsvinrura#rtfr

lo.o.ots rntottdrir#qtilrilr tot"<>-lcrdo V, d.o Hz

b.o.osn anrvlrrrn6'ot:vy'jxnt:drrrutaltnriotoq"Ludxqruraqfi oo-sno o'iFl'l

' lqatfiuaLtasnrudu#ufi'vrrihirfiu aa rrjoiu6ud

i to.o.od:yuvr:a{u[sias:ouro{nr:rfilsiruruat:lTuqn::l hirfiu tr tll.
. te.o.od fi{fionr:tdtlurasnl:eLrainu.l

I v A \ev 4 9f | 4 d I I qvA e
rsr.o.ob n?rn:o{rfi:u}J']el:E1u cE-lvD vtorfiuurvir v50dn'jT lnu'[riEutruvut,

LAUO:1fi'.l

te.te trlio.l Nucleic Acid Extraction System siruru otnBol
d,Avq4vsvad|

b.b.o rr-Jutn50laflaa1:nuqn::1Jn{0flLuilnttu1.JLgr}JiUttuuljufin{LFluLfiutlj
autd' yannl:10{oujllFltt}JLvan

I

te.te.te d'rxJ1:nafinrrunff1:fiuf,n::ilflfifl DNA ttas/rafoRNA olnfr'rodrlvrl

drnrvl td'uaturJ:vmy rdu 6Yr,yrararr, a?oil (nurophuryngeal swab), cell preservation, tdoi6o,
f,dtv

flaatls, tailvu,qet:v [Lau al:d1d1{ 1 ttlumu
TU

to.te. m fi 'l:11: na ffna1 :fr'uon ::ltoivl5ou fi'u fit uuri o-mts 6'r o d'x vio 6 nr r
' It u s a 4 d , Y,&

te.b.d a'ur:n"L{rTr:pTrodrllj3urn:d'rrrqi 6no-o,ooo tllnr:f;m: ra3oprn'ir r4sil
& tv uo 

- 4 a u I

tuo unufl Flu'lu1dnfl v:0tunn?o u'l{

. to.rer.a fi1il:un:il{o4an'rd'rtunr:aripral:fi'uqn::ilu::nog"lud'rtndolarTrrat:

. li'uqn::ilLtuldaTuffi rfiotriuiou;itaYlnr:t6on"L{lru

te. b. b fi u a o rr U V rfi o a q n r :rJ u i{ o ufi o r o o s ufi or dutrin'r u'Lu d'r unt o I

6,t rntorfi :vulirnruiounr utuifi o rfi lr,J:sf, vrBn1n'lun1:a rYrrar:d'uqn::l
9 v9 U

b.b.d'L{rra T lunr:afin 6(-ted urfi y6od n'ir fr'rfi fi uo ej rilrJnrir urarYnviotfi n
UI

fr'rosJrr
' q i J ,ao^

b. re. 6( fi : v u n I : u6'r rfr a u1u n : fi fi ufi n n r u fi n vr a r sr [ut ruv fi tn5 o t r,J fr dn I ru

tcr.te.g,o ldtd'fiulv{fu totoo-ls:do had aoluo u8ivr

- ! 4 ! ra 3 ---l-1.:- -.?i u
lo.ls.oo Fl2tFl:o{iltulnL}.rLnu do {tJ. x do {}r. uluunLiltnu md fl1fffl51J

Io. b. ols fi { fi o n r :tdr 1 u Lra v n 1 :d'r q{ in ur t o { rni o.i fi o qil ur u o t er

b.lo. o en 6'r rn6ot riru nl:iu :o{}l'r n:glu CE-lvD ra6o rfi ul rvi r ra6 o d n'jT ln ulrfrd u

rrusurittauo:rn'r

Ie.te. od 1:wu26 nairun1:iu:o{ilrn:6'tu ISO c(ooo uav lsOomdda vto rfi uu tYi r

viofi n'ir In u"Lri'6ut ruu tdl tfl uo:1n't

nn
u u{ir...Y....... Mr.... ..............u:v o'run::}.r fl 1:

(uruiouur fiarlaa)

finrrnrfrnnr:uYtvrtidruregnr: 
t

^"*i.b q\ ODd ^<<(n::lJnl: A{tO..'.......'..................":... "...'....... I r a al'1fl'll
rQAC4' (urri'vr:rd xufu't)

u-n ly nf, rr n r : run vr tirlrur cgn r :
(ursamro:vd :rururtt)

d 'a 
ua

ufl tytFluFlfl "t i ttv,lylu1jnw n15&



u.or r.1ru.rafi'oar:fi'uqn::l Nucteic Acid Kit (Magnetic beads method)

lsr. m. o lda fi'rr v r a r :ri'u q n : ::rtrift 6 rd u ro rra s/ui o o r i rd u ro

b.en.ls'Ldcirviu nr:?fi odunr uuonirlnrut6'

b.m.sn "Lriivrnfinuulnrufi nfiPr (Magnetic Bead Method) raiodn'jr

b.sn.d rirodNfrtcTlunl:yrerao! ldrrri fiYl, ?\n1ail1,talJuv, nasopharyngeal swab,

cell preservation fluid, tissue fluid, flaarrv Uravar:frqrld'tri'x1 rflufru

tE. en. d "lrifiu r1r o drlr-lSlrru#l ruei * o-o, ooo hTn:fi n : rato fi n'j T

IE. en.b'trirr nr"Lu nr :a fi'rraT :fi'uq n::}'l 6(-ted u1fi v6o 6 n'jr

to.m.eil rfirYnurfiqruuqfi le-d o{fi'rLflardud ldtrisirn'iru r6ourravqrura4fifrol

(too-ua o{fl'rtclat6ua) tdhiqirn'jr bo iu
. te.*.a tfrYulln:g1u CE-tvD yioufiurlrvir ratodn'j, 1flu"lfidutrusteilLauo:1Fl'l

v^

b. < rj1 u.t el :r o u r a r : tiuq n : :x.tll o { rd O Co ro n avi r u s (tE o oc(- n CoV)

ro. d. o ifl urlnvroaoufifi rh urdruiu nr:vqaourr"L#nr:lfrru lfr rrri pcn Mix,

Enzyme Mix, posigve control uav Negative control rflufi'u lpru"Ldrad'nnr: Real Time PCR "Lunr:

UnaOukin:?Au1d1:fi'uqn:::.JlJO{LdO NoveI Coronavirus (toooc<-nCoV)

te.d.te "l#zuanr:vnaodurfi lqcunrvl

te.d.6n frrosjxfr'tflunl:ylnaou lfruri fiYlr, ila1fill1,Lal.l14v, nasopharyngeal swab,

cell preservation fluid, tissue fluid, flaarrs uavar:dflrad'trirll rflufi'u

te. d. d 1{ri o I fr d q o o u: a ttu pi'Lu n 1 : vl 116 odd'til rio u n'j r * f,

te.d.d Eurfl.ry:lufilirnr:n:rato.irfioodrlfioa tr 6uai tfiruri oRFoab $av N

b.d.b fr interna[ control ufi orrruqrrJ:vfi uBnT vl6'rodrl rravrYunounl:vlnao!

ytfltun0u

te.d.6,t fi positive control iuav Negative control'Lurlorlnraolrfiofionur,J:sf,vrB

nlv\lJ0{lflvlfid01J

,.<.a rlr urvnaolfi or qnr:"Ldlruo d'xrio u u l6ou

b.d.G( zuf;srniruqi16'Ylnr:Yl:o{:r'lFl:glu CE-IVD, CFDA $as THAI-FDA r,1So

rfr a u rvi r v€od n'i r lpr u"Lri6 ut ruv trir tauo:r nr

a{10. awk !:v01ufl:5iln'.)5

(uruinrur fiartaa)

fin tv nfi er nr: runvr titirur cg n r:

u,iir. .... . ..T-{.0-lin .... . .... n::ilnr:
(urlarrvlo:vd lvtrur:r)

fin rv nfi n nr: uvrvr til fl r-ifi n r :

n::ilfl'll
dd4' (uxrivr:rd xuillr)

fin tv nfi nnr: rrrr drirur rpnr:



to.a {'tJaeorrdo (Biological Safety Cabinet Class ll AtE) siruru o tntol
tE.d.o Fl?lilfro.in1:fr'rlaorrrda (Biol.ogicat Safety Cabinet Ctass ll Al.e) fi

U

- UA Y o a | @ qU d' Y d u

nrufllrtj6n1lcloriruuFrierqrJ:varri"[unT : [cirlurtlu{n:ororn'rnuiqvrBtfinrJ:rntrrnif,o (Cl.ass tt Ato)
tUvvrava^Y

t ? u { o { riu ?ir,J fr rio r 
T u ua v 3 r ur o a'o I o r n n r : r,J u rfJ o ut ru v rJ fi rifr I r u

du d 
vt X

te. d.ie n rud''nucuvfrihjt or 6r] n o n lf, o

- lnr:rairr4'nr uuo nlilfr? uTauv un6ou6'r uar:fl orfi'unr:rYn nioual nafi 1.r

{ io
- v\uvrvll{1unr u"lu(Wo rk Zond lir 6'r u1avv

- tririltvftiltt6'ludr.: Ieteo-ledo V, do-bo Hz

- t6'lrn:gru NSF/ANSI a* nul:vnrfi NSF Product and Service Listings
ouut3ddr44

r{rraYu{rJaoqlf,o (Biosafety Cabinet Class tl Rto) viorfiultyi'r raSodnm

( a iosafeti Ca bi n et C ra ss I r 

^J; 
ffi ilT#'*lllT ffi ru)'Ji,T:r 

<x cirv Yr 6',ri n o r rdo

b.d.m:luavtAuotflv!1syr1{tilnfin 
4

- 6'rurarirq'r{Jufl:sefl (Sliding DoorAash) r6oufiu-a{6'lir6'run:sonfi:li'rr

- zurirnru'lu (watl) dr * frru (drucirrffivfrruy#r) ri'rfrruTarav

- n?'')uilaonfiurirulyhilr(Electrical Safety) t6'nulrn:gru ENboooo-o

vio rfi eu rvir lrr a'Lri6urruv rdr rauo:rnr
- Fr?'rildso'rn1lo{o'rfl1fin1u"tuq' (cleantiness) t6'nrrmn:gru tSo Class <

r,rt o rfi u r rvi'r ra€ o 6 n'i r Ter u"Lfid ur rus r{1 Ldu o :'r Fn

- llotqroir^irrar t{Jutfin DC ECM Motor vriolriru:vll1l Automatic Air

Volume Compensation System lirlri'l6'rrmrttrarnrfi (Stable Airftow)a.]rl:ndluar Down flow

- fi rJ l ui o : v w #l pTa n r u n il n 1 : #{ {'r u o ei frr ura rir 6'16'o d r q rio u o'r filqgu

o fi r]l nrr: qil nr:ri'r{'rurto{1,i'fl a xr ( B lowe r switch )

o fir]rnrrqiln1:ril.ilutoruaootv,l (Lamp switch)

o fir]lnrrunrnr:lirrrutorql (UV switch)

o fir]lnrruqlnr:lixrutoqjfrnld (socket switch)

o firll;{rraYrtlrrrf,utnr:u{r16ou (Mute)
4U 4 a 4 \V I V - x- ilarufu1{ulnoutun tau{ tLa v tLa.i LFlo u't{uo u f]'tll

A
All

//'\ Il ll
^"e^ O*tuXft
n\-0 u............. .............tJ:volufl:iiln1:

(urflizuur frarlaa)

u-n ry nfi n n r : uvrvr drirur cg nr:

, 1/_-/
arfl 0............. ..:..........................n::1r nr:

4td' (u't.itlvt:'tfl ?'11911il't)

fin runfr n nr: uvrvr tirirur cy n r :

J
, ^ I Aa-

ard0"""""" ""'h'l0l:0"""" " "n::iln'rI
(uxarrno:vd rururrt)

fin uv nfi n n r : runvr tirJfr rifi nr:



d-

o : c rYu n : s o n 6'r uu rir {o qilu:vd'ufiirirla oqri'rr (sash \Mndow

Height High/Low)

o rnl:rr5ral Inflow qcaioor'rn'irrJnfi (tnflow Vetocity High/Low)

o nrurira! Down flow (rvtost'rn'irilnfi (Downflow Velocity

High/Low)

- fi yaonlv{ lro "Lfirrara'irruruvlirltu

tr.u r1'rlfrfasru fifiori (PCR Cabinet) r'ruru to fi
b.b.o ciTvriunr:hit,urfioflo.rriudqjurf ouluoln.rfidluilxruvrrlrirufiriyurllmna

t

te.b.b flolrTuilf,gr'

to.b. m r{luq'citrairrjfi ffi mufi dori liror n orrifinla rJor fiu uard'a n :rhlo rn n

te.b.d fivaondam:rhTotapr o ilflon uav uaontv,,ldaool:arqupi' o yaon nSol
a da,

fl?aflufi-rlj9l

' te.b.d ff'tlJ't:firijnrj:vnpiTurarirrrasfiontd'

b.b.b tdlv{frr tgteo I'rari ao rB:yrd

le. 0t : 1 u a s 16 u n q rud'n r*ru v ra:io fi I *i r rdo nr u duto rir q rura4 fi q,r
.4yJ'X
le.6'r. o tUU14lJ0U{311 t1J0

te. 6't.te $a q r zu a Fi r o ruyn fi ua v rr a r r.i r uyrir q o

to.er. m Fr'lUn:JOtU14nfit6'4.rqrr oenooCttru

te. er. d aril1:cr n"'i tr artu n r:lirl rutd
.-da-iJo- ig
lo.6't.d lJ:vUlJtFl0UtlJ0tn:0{yl1{lUtlfi!:nnLlAUU.JOAUqnt?A1n1:fl't.t1U

ie.et.b fi:sun'lurJaoprrY€r6o fi:vulflolrTuqrura4fi/n:uratv'lq{rnu uay:vu1r

tau0:'tFll

n:?aaoLn?1ilfi nila1fl fl ot r6u lqoi

b.6't.d nT el"lu?ir6'r u Stain less stee| nr suo nurrir u1auv

te.el.d finsnir Stainless steel

to.e'/.oo finruqh^irioun'jl bo aa:

b.et.oo t'fflr,'tfir lEeno V, ao/bo Hz.

A
/t It

Ad'lE"

i",.ti-r,.' t;;[;;;

u',dr. . ......h\ q.*n ... n::'n.:
ta4dd. (u'xfiu:rfr rrufitr)

fin ry nfi er n r: uvrvr ririrur cgnr:

(utrarrno:vfi ruruu)

lo.e"/.o.ron ririvr{ru6n16'iunt:iu:o.tel1r.l}Jln:g'tu tSo c(ooo Tpru"Lrffdutrusudr

. t4 6ttt A & 4 v
ler. e./. or d n lJ O fl 1 : LtJ.i 1 U tn : 0 { yl { n 1 U1 Lyl U ttfi v fl 1 191 O'i n q U

u 4 ul Ya a
to.er,.olo grx tn:0{ 105!n1:51J:0{ntxJulq):6'tu CE-Certifi cate

a{to u:u01ufl::1]fl1:

4o
1J n ty FluFt fl 't : ttl\y) u?J1u1 fun 1:

#n ryrerfi nr nr:unr tirlfr rifi nr :



---

fr.a uniolqosiruar:asnra ( Adjustable Votume Micro pipette ) lurqav sn tnio{

b.d. o r{Jurn6olprqsir ual:asar uil3il'lfl :fio u tfi qdol rd ur

b. d.rr n''r rnri owiro r niaqfi atrt : n a utoctave fi q cura4 fi ob o'C td'rfri 6'r

io. d.m uae.il3ilrn:tiiun"r rat
du rY u 4

b.d.d :.rFr?!a nvluo ufi'lu1'l.i tn:o{g

Le.d.d 6'r Piston uav Tip Cone uunfi'uuriasrjowirirufiionr:dolr.irll
- i dr -X

te. d. b 9l ? tn : O { ll 1,? { lJ o { n 1 : e a a 1 U A 1 : a v a 1 U Fl{ u
.i , uf va '4 I

- tn:O{nnA1UAl:nUAlUOF|LililntlJ'lfl or - clo tiltn:Afllg

- undos or o sir u dl:a u a 1 u d'n1uffi tu'iq tE - tEobrln :a n:
g

- rnrtacnndlual:ava1uo'elTuffiturn loo - IEoo llIn:f,sr:
U

- rnrtolqlnEir ual:asal uo'flIufifi turrr ooo - oooo brTnr:6n:

te. d.6't lSrIvrizua n ri1un1:i1J:o{il1n:q1u I SO c(ooo, |5O omddd
ud

b.d.d n1:aoutfiutlrl'ltJ :u1J1Jtl19l:g1u ISO os'/obd flas t nYl
- <' "jr 

i d d \-o-. te.6( qrud'nrsruvrnrSo{iluLuTu{ru'rnLfrnrnr.rLi?:o!6{ (Minicentrifuge) o'ruru Ie tn3ol
di"iioud

ls. 6(. ol tn : O{!U t14? U { n n Fl s fl OUAlU:UYA 0 qyl n A 8nfl U1 A tA n

b.6(.te finrr:rr5rqsqnrh-irioan'jr uaoo:orriourfifiu:{t14'l-u{q{qnrhiriaan'jI

Iotsbo xe (Rcfl #rrJuatn:nfloattauLl6uulfr 6'1fi

- riryiryaoqru'rn o.d1ll.E fia66n: t6'a r,taopr druru o ri'rrJu

- ri'rfluiiuYr d wetl x o.to ml strip siru']utrjrioun'jr ts strip siluru r ri'rflu
- qrJn:a5il:snoufi Adapter c{ruYuvaontulel o.d fi46fim: sl'ruru * 0u

- qrJn:n5il:unoufi Adapter ci,uYlvaoerlillfl o.to fiaa'f;n: s;ruru a 8'u

b.c(.m ldlv'lfir tol.ero had uas ao tBivt

te.6(. d dlrt olvlioulu aou Lfi u u n?11.1 t5?:ou L'nu na)-'-
re.c(.d fl 1:aou rfi uln1il :suur.t1rr:g'ru fl as o nirsraonor udryrgrnr:lptu

ler. o o 
Q 

rud'nr*ruv 4'r 6 u rfi u rr t rYru'fi il iol 4'rrd ufi I si1 ur u b rnt ol

b. oo. o r{Juq'r6uuru q'durfi r rrfl firuqira var:tnfi na onau6"ro ejrlrirl 1 vliol
y v I dq v
fi'tu9ltt?JtLfl{ Lugr?

U

lo. oo.tg Ft? l:J a n 1 u"lut oq airufi r{Juq'iduil : vl'l 6u doo fi n :--
to. oo. en n? lxJqn 1 u"lut ol airufi u{Juq'ud u6lrJ : vil 1 ru odo fi fl !'
b. oo.d 6'1 6'n r uuo nli, 6'r u1nus 1116 ou f, fl or rYuafi l o dr r 6 ( Pa i nted stee l).-

U

to.oo.d nralu{toreirufirfluq'r6uriav4'rutiu{wir6'raTaravrn6olf;rJorrTuafil

oeirrd (Painted steel ) .,-'

nll

ar{i0............. .Oll!*.... .............u:uolun::il n1:

(u'ru{ouuT fiartaa)

u-n lv nfi n n r : rrvrvr tirirur rg nr:
,\/a

Ytz
arfi0............. ..Y..........................fl::rfl 1:

da4' (u1{nv:?fr?{191.11.1'l)

#n ru erfr n nr : uvrvr ddrur rgn r :

ar{i0....,........ 
ofl 0 J,A .............n::iln1i

(urtarlvro:vd ervruru)
O a d !A VA

un rv nun fl 1 : ttv\ vl u1J fl ! n n1r



ler.oo.b rj:vmtiinriTurari, s;ruru d !1u
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