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TIUAZIBYARUANYALLANTY
' o PN Y] w a v ad
N15191YALATR 80N TIAANTDILTANUFNITUUATUDANAETS Tandem Mass Spectrometry
NiouUBInsIIATIZHK

0. InguszaeAnisldenu
wWieltlumsnsndansennuiauazUsinanseesiluasasdunidluseghadeansyarunsesves

MWL (expanded newborn screening) saENsATIIEUSUANUARUNATINUIINNSNTIIAANTO

lushedhadenvesifitheiniiasdulsaiugnasumniuean (second tier test)

. AuENURveIUIEAIAITEUDIIAN
v L4 o a = Ly L 1 a a
rbutaiaueszsenuiiiypaanilnueauiinu semeasaduguamdnuisnfmnsdid wazsienans
UsgnInsnAmdnmedsussnesimdidnnseting (e-Bidding)

a. aouanURvasyaaTasile
Aliddesdamyninsasiionsiadanseslsaiugnisuamueindauds Tandem Mass Spectrometry
samﬂ%qﬂﬂmiﬁﬁﬂﬁawm 9 ﬁﬂmﬁmﬁv’ﬂwﬁ'wmu%ﬂuLaqauasﬁuqmam% NANMUNEITIMEIAETNUAE
wallamsunnd aorfugunmiinuisnfumadil Ieun indesnsintadgyaaswuaadnlnsivned 1nies
wonansfaendnnisaaialasintansilviinaussausge druniugumeinulazszanann wazgunsel
Usznaumsviny Tnefinaud deil
n.@ ﬂm@_wl’@ﬂﬂu
0n.o.6 LﬂwqmLﬂ‘%'aaﬁa%Lﬂiwﬁmﬂmamﬁwé’nmimwi’ﬂL‘qumawaqmﬂugﬂiaaauﬁ
aunsalideyaldianisiinsesidigunmuagnsiinmeidaiing aunsansefanseseiauas
Vinansaesiilunazarsdunidludediadennszaiynsessmisnusniiia (expanded newbomn
screening) ﬁ':mﬁqmminﬁuﬂ’ummﬁwnﬁﬁwumnmimwﬁ’mn'saa'luﬁaashaLﬁamwaaﬁﬂamﬁnﬁmﬁa‘[iﬂ
WugnIsULAUREn (second tier test) 1
0.6 LﬂuﬁqﬂLﬂ‘%’ladﬁamwﬁﬂnsmLLammﬂs'?'us]’ummﬁmﬂﬂﬁiﬁﬂﬁ’uqﬂﬁmumuaﬁnﬁ'wﬁ%
Tandem Mass Spectrometry Usgneusedausngg fail
0n.6.0.0 Lﬂ%“'mmmi’ﬂﬁ’mmﬂmaﬁmumﬂfﬂ;mﬁma% (Mass spectrometer) 37U @ YA
m.0.b.b 1A30IUENAsFIEndnnsdndalasutinnsmilainaussausge (High
Performance Liquid Chromatograph, HPLC) 3943 & A
.0l FIUATUANNITINIURAZUS LIRS
n.0.b.¢ gUnIalsENOUMIYINNL
n.o ANANRAUmMALR
o.o.o 1A30IATI Ty Iua sunaadnlnsfines (Mass spectrometer)
m.o.0.0 WulATeansriadyiamsuuu Triple Quadrupole mass analyzer

........ Z’«h ULe1UAMENITUNT



g

no.eo Tunasniialooauviia Electrospray lonization (ESI) ¥5® wiln Electrospray
lonization (ESI) 391U Atmospheric Pressure Chemical lonization (APCI) Fausznauludae positive mode ion
Ia¥ Negative mode ion

on.b.0.m A1U1T0UATIZRLIAVDIAT (mass range) BeadoylAluYN ¢-0,&00 Da
W3RN

ao.o.a IANULluNTaLNY (scan speed) BE19UBY @0,000 Da / sec WiDANI

alo.o.& aNsnTIvTRATIATITeuald (mass stability) sy o.e Da Tusvsziam
it e Fali wiednd

nlo.o.5 dnnsaRUUNMTIRTIEiansldegintos ¢ wuu IEuA full scan MS, Product
ion scan, Precursor ion scan, Multiple Reaction Monitoring waig Neutral loss scan

ao.e.0 JArAuhlun1siinsieians (Sensitivity) wuy MRM (ESI positive) T Signal
to Noise 1aifi1n31 mo,000 : @ LiBANFILANT Reserpine USuas o R1ANTN Uaz WUU MRM (ESI negative)
lighni1 eo,000 : @ Wiedarawas chloramphenicol Yl o Alany wiedindy

alo.e.c @ansnadunisinlessuuanuazlessuau (Polarity switching) Tnglunils
pUMTInUTEqUINLazUszauldiaioeond wo dadiuni wiadni

.o fmaunulessutusitlunsinsisiuuy MRM 18 o Tadiundt viednin

nb.e.eo Tszuudestudidinseinalilianysn elidwdinszinadiaiy
4Y91MAABALIAN

m.lo.lo A3RMENENSHIEMANNTTARI AU TansAvdasussaurge (High Performance

Liquid Chromatograph, HPLC) Usznausiag

molo.0 Vidmsuinies HPLC (HPLC pump)

- Wuszuunanasazanelaeldnnuiuga (high pressure mixing) Inganunn
neuansazanelaetados b silalunanfientu waraansadenlfouwuuldamsavanaisms easazanenas
aosiinle

- ansaraasazane LU eradient wa isocratic

- ansafvuasAusUlER s o - e,moo bar (11NN @,000 Psi)
WI0AN

- awn3aUudnsinisivavesansazany (flow rate range) lRaus oo -
b,ooo Wlpsdnssoundt wienianin

- fifAnuasiivessasimsivavesasazany (flow rate accuracy) Ainnana
LAy @ %

- ANANLIUE19998R 51015 InavsEITazany (flow rate precision)
Anwanalauiliu o.oei¢ % RSD

o s

- Uszuumdnwesen1Asnlusl® (degassing unit)

UEsIUANENITUNIT



m.ololo 1A3899ATLENTHIBE1SAIUITR (Autosampler)
- ansavssylalaslawasmanuin <o nauldlidesndt e wwan niovin
MBENIUN o Haddns lalutdosnin bele ot
- fsyuumuauanmgilalutn « - e ssrwalded wisninenh
- ansanmualigadteansazanediogeld (injection volume) e o -
¢o llasing w3oninandi
- fipuusiugnlunisgaiieans (injection volume precision) Aawanala
\iu o.& % RSD
- fidnsunilouvesansiotig (carry over) N1 o.od %
- fisvuuihmuareadugadivatsazany
om.lo.lo.m m%emuauqmqﬁﬂaﬁuﬁ (Column oven)
- ansanamunuguug it oo ssrivadsaniamnin fgaumad
¢ DIrLYaLdanIageNI
- fifAwgneeslunisaiunugaugdll (temperature accuracy) fAawanala
Wiu t o.q s wadua m%a(;?ﬂn'hu,am"]mmm'aml,aiuei’w%amwmaﬁawaaqquﬁ (temperature
precision or stability) Anwanalaiiiu T o.e ssrwadea
- @A1150UTIYARRNTAINEI Y eoo Nadlunsidotnsios o Aedin
nlo.lo.a 1A3ITAURASHTLTR (Degassing Unit)
- ansamdavesenalumsazanelaliidosndi o viinlunaufeaiu
- Hszvumiauiageyimaludannsafmdavesenniavesansavanels
..o FAUAIWANMIVINUUALUTZUIANA
m.lo.m.a software Tluoygmgnies amnsamugumsdsnuliiadi HPLC uas
mass spectrometer 16
nlo.amlo @N50IATIRNSYNUEeTEe Full scan mode, Precursor ion scan,
Product ion scan, Multiple reaction monitoring, Neutral loss scan ImUustnatiae
o @NIALERING Tuiin Yssananauazdaiudeyanisinsizdnisnsiade
nseaviiauavuinansnevilunavarsdunidludiegradonnssaiunsosvemisnusniin (expanded
newborn screening) ¢
.lo.n.€ @50 calibration uag tune easls
m.lo.o.& AWNIAATIVABUNAMTNIAGBUTIDENUBNINAUTIAMIN MR LA LA
oo @annsameloudeyamsiiaszinniaiasludaiusunsuduls wu Excel
anlo.n.e) ANTAAMUIUHANATILATTTI JULVEIN T adule
ab.ac WADNAIRBTUTENaUMY
- CPU 5 Intel Core is/ Generation o #3® Intel Xenon Ew #58fn11 il
ANaEIliing1 mlo GHz
- imheanad (RAM) laifesndn & GB visedn
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-

- il Hard disk Liaenin o TB wiau1nnd
- {iee DVD-RW Drive uaiiveadouse (nterface) WU USB m.o 3pAn
Lt o o9
- fpadeusossuuiaiotis (Network Interface)
- SluduRniagund
- fl98n MUY LED slow 7 wioinT $109u o wilae
- finTesaniaBaunauwuy Laser Printer $1171 @ Wil
o« UNIRIUIENEUNITINNIY
mlo.c.0 wdattufinfielulasiau (Nitrogen generator) fiannsandnfglulasiay
Wlisnin e¢ Ans/and vdefindt Tnsansadaaruiansvesinalilini « % wiefndh $1umu o 40
n.lo.< o 1e3psd1sdlniiin (UPS) vunnlisings o KVA ¥iln True online $11u3u o
d1usuiA3es mass spectrometer
mlo.@.m 1ATasd1saalwi (UPS) vualiisnia & KA wila True online $117% o 67
dwsuiAes Nitrogen generator
mlo.c.a dmiungaieiele uasynneufmes etas o 90
«. uinvusawizvashnilddmiunsnsandinsed
glidesdesdaniheinsaniinssinuifiindmualifisswesdenimagou §1uu wo,000
Menunaie e Y (o,&oo NBNUNAMIIARBUTIAIYTHie o o il
<0 \uthendidagunsugaiianansaldfuidosifidmmadanseslsaiugnssuaumuoindeds
Tandem Mass Spectrometry 1gt
&b @1301300529ANNTBINNTTnkasUTNIN amino acid, succinylacetone, free carnitine Lay
acylcamitine WU non-derivatized lusegn9idannszn1¥nI9Iwem1nLsnin (expanded newborn
screening) sﬁdﬂsaurﬂqu nqulsAUsENaUsY
<lo.o NgUlsAnInazdily laun Phenylketonuria (PKU), Tetrahydrobiopterin (BH) defects,
Maple syrup urine disease (MSUD),Tyrosinemia type @ (TYRa), Tyrosinemia type lo (TYRe), Tyrosinemia type
m (TYRm), Homocystinuria, Hypermethioninemia, Hyperomithinemia with gyrate atrophy, Citrullinemia type
@ (ClT@), Citrullinemia type lo or Citrin deficiency, Argininosuccinic aciduria, Argininemia, Hyperammonemia-
Hyperomithinemia-Homocitrullinuria (HHH) syndrome, Omithine transcarbamylase deficiency #3e11nnIN
<ol N§ulsANTABUNTY laun Glutaric acidemia type o (GA), Isovaleric acidemia (IVA),
Methylmalonic acidemia (MMA), Propionic acidemia (PA), Multiple carboxylase deficiency (MCD),
Adenosylcobalamin synthesis defects, Beta-Ketothiolase deficiency, e-Hydroxy-e-Methylglutaryl-CoA
(HMG-CoA) lyase deficiency, Isobutyryl-CoA dehydrogenase deficiency, lb-Methylbutyryl-CoA
dehydrogenase deficiency, Methylcrotonyl-CoA carboxylase deficiency, —a-Methylglutaconyl-CoA
hydratase deficiency, Malonic aciduria, Combined methylmalonic acidemia and homocystinuria 39
1NN

Us¥5TUANENTTUNIT



-& -

<lo.m ngulsansalady 1 Medium-chain acyl-CoA dehydrogenase (MCAD) deficiency,
Long-chain hydroxyacyl-CoA dehydrogenase (LCHAD) deficiency, Very long-chain acyl-CoA dehydrogenase
(VLCAD) deficiency, Short-chain acyl-CoA dehydrogenase (SCAD) deficiency, Short-chain hydroxyacyl-CoA
dehydrogenase (SCHAD) deficiency, Trifunctional protein deficiency, Multiple acyl-CoA dehydrogenase
deficiency (GAlo), Camnitine-acylcarnitine translocase (CACT) deficiency, Camitine palmitoyltransferase type
o (CPTe) deficiency, Neonatal carnitine palmitoyltransferase type b (CPTe) deficiency, Primary systemic
carnitine deficiency (Carnitine uptake defect, CUD) #3811n731

<o Tugatheyszneusae

&.m.e 1181 internal standards fiflduusenausing 9 laun Isotope labeled amino acids,
Isotope labeled succinylacetone, Isotope labeled free carnitine U@a¢ Isotope labeled acylcarnitines
wIaiunni

&.mlo @13AIUANAMNT (dried blood spot control) 8E4tRY b TH6U

<. @5d MUY calibration 1A384 (MS/MS check or Calibration solution)

0. m‘mzmaﬂ'ﬂMaﬁﬁ’lL‘?ﬁ]gﬂ (flow solvent, extraction solution)

«.on.& Microplate wo vigu viiniu U wse V

&.m.> Microplate covers

el YN @ YrEUNIINTIVIATIR BN oo NMIMREEU

<a.c WivsounasgunsranUseneugmirnitishansaldiuedodlyignls

¢ Wouly
.0 flauosAiildsunsdndenuiinsdonimade o TwaMBUHANSYIAGEUTIALY D] UaAng
bigidmmuduidenisly o fwins Wdnaniuivsurainduglisunisdnden
&lo yindnsionmadnnsauaniedeiiluiusennasgunsdnvnaantiunasana (S0) ua
HUMSTUTBINANTINUAMENTTUNTTOMITUAZET NTENTHAITIIET
¢.o fliiieziesdumeuneuiheitiviide susemnisiuiumusimicslasnssonuidng gudn
mupmsieisldvenmisny hemnsaiesaunsaldiuinios Mass Spectrometry fianitugunmdine
wlel
¢.¢ fmuindeladilihevesdliian udiindguiiesnndudlailédunsgrunanuand
fifvun WN3'1°Umsa'1mmﬂnLﬁﬂﬁ’zytyﬂléfﬁ’uﬁuawﬁﬁvﬁﬂ%ﬁawﬁl{fﬂqmLﬁamaﬁl,ﬁﬂ%uﬁ’mﬂ%"amazﬂﬂqa
SurAnainten
Tunsdliinenlndazmuneny Failsimansaldienldiuayldvhmldoudsliglifignsunsu
mamhudietuen o ey fliidnasioninhomivdsulitugin
WiV deslvitanaeuiiiou (Calibrator w38 Standard) @13AauAuAmaIwIIuIUNIs IR
1AIFIUNTATINNATIWUNBIUJURNTvR Y waganldTnelunmsussiunaniwiumienuaieuen
(EQA) 98Dl @ WIRaDAnAENN

a%“ ............. Ugs1unnznIsUNIg



: T

¢.¢ fliduedomdamhedondufumusmennuiinirandousslonilufunisuinismds
nMsveuagaasiiisazayivausnisnasnonedya
& » fliivasiosindaeiadionmadansesilsingnlinuidenisasansldaundou Thurdid
waziinmeaeuiriasiniosldouasnasgunumaianmsumdiealddevesfiiidauamnsaldnulsd
mely vo Tutfufaanuamniludayan fillususeanisiindaaies (installation & Qualification) 91AE14
mnmmmswﬁlmwmw'\fmmua’]alwmummmuﬂuaa'N.L*UmuLumﬂmm'ﬁaalszmulﬁimalmumuaUﬂimmu
mmimmmaﬂﬂsmwma’tumsmmmmmwammaau‘lumimmumammu AWy was uasidesly
viosufuRmsIlsinnannnsgIu 150 edeco mummsniulnslifadlidwiugion lnedlianazionimidde
wiadinednatios @ uvims vislunsiliswiaumely e Juviing ddandududnoniuamusiludgyan
&.o JUig1azsosinmatgesnwyansisdansedasdisiung nadigliiivinnisianoguasneg
Lﬂ%iaqﬁﬂﬁl,ﬂ%"mﬁnm@?m’imm‘sgm@:&hﬂWmmﬂmﬁﬂﬁﬁyﬁy'}ﬁaummwmmﬁ’mumu'mh
¢.c lunsdifinuanuiaun@ainniariiau neesUfuRn1sanInsadinsaiia support ¥8IUIEN
W1 service engineer uaz application specialist Saudefiuglinaen e dalu
nsdinslivndadesuasuitmliannsaudlatgmilimessuu Remote Access 38 Phone
Call magfliignazsipadadin support Whsnudledgm w viesufiEnimeluszezinm e dlus ndannn
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