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NMpMeHeHue TaHOeMHON MacC-CneKTpomMeTpuUun B
KINTMHU4YeCcKon nadbopaTtopHON ANarHOCTuKe

MewaHkmnHa T.E. - PykoBoauTersb HanpaBrieHnd
MacC-CNeKTpoMeTpun « AreHTCTBo XMMIKCNepPT»



ConpepxxaHue

* [lepcnekTBbl MPUMEHEHNSA MACC-CNEKTPOMETPUN B
KIMHM4Yeckown nadbopatopum

* O030p BO3MOXHOCTEN U MPUMEHEHNN
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MpenmyLiecTBa TaHAEMHOW Macc-CNeKTPoOMeTpPu1U B

cpaBHéHNWn ¢ UMMYHOXMMUNYECKUMU MEeTOQ4aMWU

° BbICcOKas cenekTMBHOCTb N cneymndnvyHOCTb
° BblCcOoKkasi 4yBCTBUTESIbHOCTb

* T[lpocTasi u 3KOHOMUYHaa NpobonoaroToBKa
* KopoTkoe BpeMs BbINOMHEHUSA aHannsa

* B03MOXHOCTb 00beaMHEHUS Pa3HbIX KNAacCcoB aHanuUToB B
OHOM aHanuse

*  Hwuskue nsgepxkm Ha ogmnH obpasel
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JBOMNOLNA MacC-CMEeKTPOMeTPUU B AUArHoCTUKe

Cneuvann3npoBaHHbI

Ha cerogHsLLHWiA WHTerpnpoBaHHoe BkriioueHve B
[eHb pelueHve KIMHUYECKUA aHanun3aTop NNHWIO

MHTerpupoBaHHble CUCTEMBI, o <
IlabopaTopHble ORAGoonIe PeryTOROM KnuHunueckuin aHanusarop Knunuyeckuin

TeCTbl aHanu3aTop B NIMHY
| =
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HomeHKnaTtypHaa Knaccupukauma megmUMHCKUX

n3genvn no Buaam

YT1BepxaeHa npukasom MuHuctepcTBa 3gpaBooxpaHeHnsa Poccumckoun
depnepauunn (MuHsgpas Poccun) ot 25 ceHTabps 2014 r. N 557H

JlabopaTtopHbIn annapart, paboTarwmi oT ceTu (Ha NepeMeHHOM

5 e TOKe), NpeAHa3HaYeHHbIN AN UCNONb30BaHUA NPY Ka4eCTBEHHOM

e AHanusarop macc- U/unu KonmyecTBEHHOM onpeaeneHn XMMNUYeCcKoro coctasa

107660 guarHocTikn (VIBL) CMIEKTPOMETPUYECK KNMHMYECKOTO obpasua ¢ NnoMoLL b NoHU3auun obpasya u
EE I —— wn B[, _ PaspeneHus nonyyeHHbIX MOHOB MO Macce C MOMOLLbio

VBL aBTOMAaTUYECKUA  SNEKTPUYECKOTO U MarHMTHOrO Mons. YCTpUOMCTBO pabotaet npu
MWHMManNbHOM y4acTUM TEXHUKA W MOMHOW aBToMaTu3aLmm Bcex
npoueaypHbIX 3TanoB.

JlabopaTtopHbIn annapart, paboTtarwmi oT ceTh (Ha NepeMeHHOM
TOKe), NpeAHa3sHaYeHHbIN AN UCNONb30BaHUA NPY Ka4eCTBEHHOM
U/MNn KoNUYeCcTBEHHOM onpeaeneHnn XMMMYeckoro coctaBsa

5. MeguunHckue AHanusartop macc-
KnnHU4Yeckoro obpasila ¢ NOMOLLbIO NOHMU3aLMK obpasua u

n3penua ans in vitro  cnekTpoMeTpuyeck

. asfgeneHna noryYyeHHbIX MOHOB NO Macce ¢ NOMOLLbHO
107670 amarHocTukn (VBO)  wii MBL, pasa y ’ 4
3MEeKTPUYECKOro U MarHUTHOro nong. YcTponcTeo paboTaeT npu
5.01. AHanusatopbl nofyasTomaTtuyec .
VBL i MUHUManbHOM y4acTUM TEXHUKA W NOMTHOW aBTOMaTn3aunun Bcex

npoueaypHbIX 3Tanos. YCTPOUCTBO paboTtaeT npu
MUHUMU3NPOBAHHOM Y4acTUN TEXHUKA U YACTUYHOWN, HO He MOJTHON
aBTOMaTM3aLMK BCEX NPOLEAYPHbIX STaMoB..
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XnakoctHou xpomaTtorpad

PactBoputenn  p
[eTtekTop

[erasatop

Hacocbl

TepmocTar
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UTO TaKkoe macc-cnekTpomeTp?

Macc-cnekTpomeTp n3amepsieT MOneKkynsipHyo Maccy BelllecTBa

(TEXHNYeCKn, omHoweHuUe Macchbl K 3apsagy, m/z)
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Tunbl Macc-cnekTpomMmeTpoB

d e we A

d | == wonen-

TaHaemHbIl Macc-  ——  Cpcrema Q TRAP® — [ J
CMEKTPOMETP C qTOF =\t S
TPOWHbIM —KonnyectBeHHbIN )
KBaﬂ'pyI'IOJ'IeM AHAMN3 —KonunyecTBeHHbIN
—NpeHTndmkaums anarms
—KonunyecTBeHHbIN Ha OCHOBE —WNpeHTudpukaums c
aHanu3s NOMOLLbIO TOYHbIX Macc
cooTHoweHna MRM —/ineHTUDMKALMS C
—NpeHTndmkaums —UpeHTndMKaums nomouibto MC/MC
Ha OCHOBE COOTHOLLEHUS ¢ nomolbio MC/MC brubnmotek
MRM ounoénuorek —|D Hen3BeCTHbIX
—PeTpocneKkTuBHbIN
aHanus

UoeHTpmKkauma HensBeCTHbIX COeaANHEHUN
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Macc Auenka Macc

. [eTtekTop
aHanmaaTtop CTONKHOBEHUN aHanmaaTop
2
——ma = - - — = .- g - ">
e > @ fa | |
= -
e
Bbibop aHanuTa dparmeHTauus Bbibop oparmeHTa [eTekumsa pparmeHTta
N

~ Bblcovaniias YyBCTBUTEJIbHOCTb U CI'IGLI,VIC*)VI‘-IHOCTb AgeTekunn uerneBbix aHarnmToB B
CNOXHbIX MaTpuuax

~  Wnpokun NnUHenHbIN ananasoH
— BbInonHaeTcs Ha TpexkBagpynosnbHbIX Macc-aHanuaatopax
—~ WpaeanbHbIn MeTO4 KONMYECTBEHOro aHanusa (onga dpapmuHgycTpun)
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TaHOeMHasi Macc-CrnekTpomMeTpua — 3aMeHa
UMMYHOXUMMNYECKMX MEeTOAO0B?

OcHOBHbIe NpodnemMbl

npuMeHeHusA

NMpnmeHeHne NDA

NpnmeHeHne macc-
CNeKTpoMeTpuu

Mpobnembl cneundunyHoOCTH

Hwnskune npegenol
KONMMYeCTBEHHOro aHanmsa

Bbicokune nsgepxkum

Hedovunt aHTuTen

(CNOXHOCTU C CO30aHMEM HOBbIX TECT-
CUCTEM NIIOC ANVHHBIV LUK pa3paboTku)

XopoLlo onMcaHHble Npobnemsi
KpOCC-peaKkunn 1 HanoxXeHun.

NDA TecTbl 4OCTUIN CBOUX
npeaenoB KONIMYECTBEHHOIO
onpeneneHns

OObIYHO BbICOKaAsA CTOMMOCTb,
0COBEHHO B crnyyae npMMeHeHus
NHOMBMAYaAlbHbIX TECTOB

[onroe Bpems pa3paboTkn HOBbIX
TECTOB

[leTekumsa Metogom cenekumm
Macc rno3BonseT AobuTbes
Oonee HageXHbIX U
AOCTOBEPHbIX Pe3ynLTaToB

CenekTUBHOCTb MacCC-CrneKkTpoMeTpa
NO3BOJIAET CHU3UTL MNpeaerbl
O6Hapy)KeHMﬂ N Konm4yecTtBeHHOIro
aHanumsa

Hu3skne skcnnyataunoHHble
pacxofdbl U MyNbTUMNTEKCHbI
aHanu3 no3BonseT CHU3UTb
N3OEPXKKU

He TpebyeTt aHTUTEN ONS
pa3paboTKn HOBLIX TECTOB

SCIEX



O0630p NpUMEeHeHunu:
JlekapcTBeHHbIU MOHUTOPUHT

AHanm3 MMMyHoCynpeccopoB

IVD-MKT-11-0769-A
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. Hzo

Takponumyc Cuponumyc
MOHGKY;;;ZPSHV' Bec (PanaMuumH) 3Beponumyc
' MoneynsapHbin Bec 914.2 MonekynsipHblii Bec 958.2

\//vg% L)/ I LuknocnopuH A

0 MonekynsapHbin Bec 1202.6

SCIEX
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MpenmyLiecTBa TaHAEMHOMN MacC-CNeKTPOMeTpuu npu

dHaJjimnse MMMYHOCYyInpeccopoB

* CenektnBHOCTb:

* OTCcyTCTBME KPOCC-peakLmn U HarnoXeHNN

* YyBCTBUTENIBHOCTb

* XopoLuasi YyBCTBUTENBHOCTb B OOMbLUIOM AMana3oHe KOHLEeHTpaLui

* [lpobonoaroTtoBka
— MwnHumanbHas npobonoaroToBka
—~ B03MOXHOCTb aBTOMaTU3aLUM OUYUCTKM 0DOpasLoB
— J[ocTtaTo4yHOo HebonbLUMX KonuyecTB obpasua

* TOYHOCTL:
— JloCcTOBEpPHbLIN U TOYHbLIN KOSIMYECTBEHHbLIW aHanna ¢ NCMnosfib3oBaHMEM CTaHOapTOB

* [MOKOCTb

— OpHoBpeMeHHOoe nccneaoBaHne HECKONMbKUX NpenapaTos
—~ MoXHO 06BbeanHUTL C APYrMMM NaHENSIMU UCCeaoBaHN

/SCIEX)
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I'Iapameprl daHalsin3a KpoBn Ha MMMYHOCYNpeCCOopbl C UCMNOJ1Ib30OBaHNEM
TaHOEeMHOIro Macc-CrnekTpomMeTpa

Analyte S/N %CV LLOQ (ng/mL)
Cyclosporin 435 3.9 1.6
Tacrolimus 20 7.2 1.3
Sirolimus 14 8.6 2.3
Everolimus 11 4.3 2.5

/SCIEX)
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AHanun3s ButamumHa D



PopmMmbl BUTammnHa D

* [Be dopmbl BUTaMmnHa D; Butamun D5 — npoaykt metabonuama v
BUTaMuH D, mocTtynaroLui ¢ nuuien

CHj

HsC,, XN CHj

CHj3

Aprokanbumdepon Xonekanbumngepor
Butamuu D, ButamuH Dy

MW 396.7 MW 384.6
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MeTabonuiam ButamumHa D

Major source — sunlight

Skin

(s—‘\

Cholecalciferol 7-Dehydrocholesterol
(vitamin D3)

¥

Minor source — dietary intake

: Vitamin D3 (fish, meat)
Vitamin D (vitamin supplements)

¥

25- hydroxyvitamin Dg
& ’l 1,25-dihydroxyvitamin Dg

Kidney

1 Calcium absorption (small intestine)
T Urinary calcium re-absorption (kidney)
T Bone mineralisation

Maintains calcium balance in the body
via the action of parathyroid hormone

MIAZ002 477 3), 149152 SCIEX



3avyemMm UusmMepAaTb 25-rmapokcmButammH D?

Oeduumt ButammnHa D cBA3bIBalOT C pasnnyHbiMU 3aboneBaHnsiMm
TaKMMU, KaK paK, HapyLueHNs UMMYHHON CUCTEMbI, BONe3HN
cepaua, gnabet n gpyrumm npobremamm co 300pPOBLEM

KoHueHTpauus 25-rmgpokcmBntamMmmia D oTpaxaeTt ooLwmin ctaTtyc
BUTaMmuHa D

AHann3 25-rmgpokcmButamMuH D No3BONsIET caenaTtb BbIBOAbLI O
HegocTaTke, AeuumTe nnm TOKCMYHOM YPOBHE BUTamuHa D

3a4yeM n3MepaATb YPOBEHb 25-rngpokcuBntammia D27
® CraHpapTHasa dopma npenapara ans npmema

AHanm3 nomoraeT nsdexaTtb N3bbITOYHOrO NOTPEDNEHNS
npenapartoB, coaepXxalmx sutammH D

36 © 2015 AB Sciex SC'EX



PesynbTaTt aHanusa

[T 0C of +MRM (6 pars). 383.3/257.2 Da from Sample & (Kaibeator Level 2 62028/221409_1_1) .. Max. 6215.2 cps.

2.30
25-OH-Vitamin D; l

Intensity, cps
§

05 10 15 20 25 30 35 40 45
Time. min
B i of +MIRM (6 pars). 389.3/263.2 Da from Sample & (Kaibrator Level 2 62028/221409_1_1) . Max 67776 cps.

229
£000- Internal Standard

Intensity, cps
§

0.8 10 15 20 25 30 35 40 45

B 3C of <MIRM (5 pars). 355.3,255.2 Da from Sample & (Kaibrator Level 2 62028/241409_1_1) . Max, S587.5 cps.

23
25-OH-Vitamin Ds

g 8

a T T T . - f v f T T
0.5 1.0 15 20 25 30 35 4.0 4.5
Tirne, min

Kanubpartop SCIEX IVD-MS™ (okono 32 MKr/n) — xpomaTtorpamma nonydeHa ¢ nomowbio AB SCIEX 3200MD QTRAP® ¢
xpomartorpacom Shimadzu LC
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AHanUTU4YeCKne XxapakTepuCTUKu

% CV (Low QC) | wcv (ngh QC) LLOQ (MKr/n)

25-OH-ButamuH D3
25-OH-ButamuH D? 3.9 4.3 2.2
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N

AHanun3 cyxux nATeH KpoBU Ha
aAMUHOKUCIOTbI U aUUNKaAPHUTUHbI —
HeOHaTaNnbHbIN CKPUHUHT



3auem BbIaBNATL HBO?

*HBO — 00WKMPHBIN KNacc peaknx MOHOTEHHbIX
boresHen, cyMmmapHasi YacTtoTa KOTOPbIX BbICOKA (He
meHee YeMm 1:5000 kmBbix HOBOPOXAEHHbIX). MHOrne us
HBO noppatotca neyeHuto. [1na HEKOTOPbIX BO3MOXKHO
nonHasa KnmHn4yeckasi Koppekuums.

*[1pn TOYHO yCTaHOBIEHHOM AMarHo3e BO3MOXHO
npoBeaeHne 0OpoaoBOM (MpeHaTanbHON) ANarHoCTUKM
B CEMbeE.

SCIEX



AESCIEX)

Kak npoaBnaoTcA HacneaAcTBeHHble HapyLleHUs
MmeTabonuima. [lmarHocTuka

B 6onblunHCcTBE crnyyaes 3aborneBaHUs COMpoBOXaatoTCs
NnopakeHNemM MHOIrMx opraHoB

MoryT nposiBNATLCS B Nt0OOM Bo3pacTe OT MNageH4YeCcKoro
0 B3pOCII0oro, B 3aBUCUMOCTMN OT MeTabonn4eckoro
aedekTa

KnnHnyeckme cumnToMmbl, Kak NnpaBuIo, HeCI'IeLI,I/ICbVI‘-IHbI

MHorne 3aboneBaHust Ype3BblHaHO CXOAHbI MO
KIMMHUYECKUM NPOSABNIEHNSAM

ToyHasi gnarHocTmka BO3MOXXHa TOSIbKO C MOMOLLIbIO
nabopaTtopHbIX METOOOB

45



XESCIEX

TaHOoeMHas Macc CNEeKTPOMETpPUsi- cCoBpeMeHHas
TexHonorusa anarHoctukm HBO

[lo3BonsieT aHanM3anpoBaTb OOMbLUOE YNCNO MeTabonnToB, a 3HaYNUT
BbISIBNSATb OOMNbLLOE YNCNO HAacneACTBEHHbIX HapyLleHUn obMeHa
BELleCcTB

Bpemsa aHannsa ogHoro obpasua- HeCKONbKO MUHYT
TpebyeTtca HebonbLOE KONNMYEeCTBO BMONOrM4eckoro MmaTepmana

B MunpoBon npakTuke 3apaBoOXpaHEHUs 3TOT MeTo UCMOMb3YyT AN
NpoBeAEHNA MACCOBOIMO CKPUHMHIa HOBOPOXOEHHbIX Ha
HacnegcTBeHHble 6bore3Hn obmeHa Bewects (HBO). B naTtHe
BbICYLLEHHOW KPOBM BO3MOXXHO onpenerneHne aMmHOKMUCIIOT (B TOM
yucne u dpeHmnnanaHnHa) n aunnkapHnMTnHoB. KonnyecteseHHoe
onpeperneHne aTux BeLlecTB NO3BOJSIAET UCKIHYaTb HECKOSIbKO
OEeCATKOB HacreACTBEHHbIX 3aboneBaHnin, OTHOCSLLIMXCA K
pa3nuyHbiM Knaccam HBO (HapyweHna metabonnama aMmMHOKUCIOT,
OpraHU4yecKmnx KUCNoT N aeeKToB MUTOXOHAPWAaNIbHOro b-okMcneHua
XMPHBIX KMNCIOT).



OTO6Op M TpaHCnoOpTUPOBKA NPoo

 [laTtHa kpoBu (3 Ha KapTy)
* MHankaTtop BraXxHOCTU

* MHankatop Temneparypbl
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Mprmep oTyeTa O BLINONTHEHUM TeCcTa Ha aMUHOKUCHOTDI

N auUNKapHUTUHBbI (C MAPKUPOBKOU OTKINMOHEHUN)

Createdwith ClearCore™ MD 1.0- Quantitation Reporter
Printed: 12/06/2014 2:41:14 PM

—
JSCIEX)

© 2015 AB Sciex

Per Sample Report

Samiple: High contral

Sa

Data File Date

Sample Number | T Vial [E]

Sample Type Plate 1

Processing

TestName Result Units Qualifier LCL ucL
Alamine 3a4.121 wldt PASSED 3 1073
Azpsric aod 219214 wit PASSED 189 402
Arginime 116,687 wid PASSED 28 233
Citnyline 217906 wld PASSED 200 343
Gutamic acid 320.168 whdt = 478 908
Giyome 378.808 wht FAILED_TOO_LOW G41 1184
Lewcine 411.388 wld oiripir . 355 712
\Methioning 178.372 wht PASSED 22 358
Oemifhine 425393 wid PASSED 318 393
Ph L 377854 wld PASSED 325 730
Tyrosme 433728 whdt PASSED 353 G374
alne 276457 uld PASSED 73 554
C2-Carmiine 54429 uld PASSED 418 433
C3-Cammiine 12138 whdt PASSED 043 198
C4-Camiine 4418 uld PASSED 243 605
C3-Cammiine 1802 uld PASSED 1.36 343
C3-DC-Camiine 3363 wldt PASSED 107 3.38
Ca-Camiine 1.867 wid PASSED 1.38 248
C8-Camiine 2037 whd PASSED 147 333
C10-Camifne 1883 wld PASSED 1.33 33
C12-Camifne 1.843 wid PASSED 148 304
Ci4-Camifne 1812 whd PASSED 132 R
C1G-Camifne 11866 wld PASSED 8.03 182
C18-Camifne 7408 wht PASSED 473 122
slaninz'sginine rafo 4834 PASSED 0 =

SCIEX
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AHanunTu4yeckasa TOKCUKOJOrus



MeTtoanyeckue pekomMmeHaauunu

AccoyMalHa CleyHaNMCToOR M Opranu3ayuis nabopatopioi caymoe
"®OEAEPALIUA JIABOPATOP MeauumMHCK1e opraHu3aumm (nabopaTtopui), BINOAHAIOLWME NpeABapUTeNbHbIe
1 NOATBEPMAAIOWME XMMUKO-TOKCUKOIOMMYECKHUe UCCNe08aHuA

127083, Poceua, 1. Mockea, ya. 8 Mapra, a.1, cr

Ne | Haunsenonauue obopyaonannst Koauuecrno
n/n eI
METOJMHEECK] Auaaurn4eckoe oGopynosanne
1 OGopynosatue ans ananusa npob meronom BOXX/MC/MC, He menee 1
Mpasuna nposegeHun X BKJTIOYAS:
uccnefoBaHuil Ha npeg TaHAEMHBIH KBaApYNOJIBHBLA Macc- CNIEKTPOMETP; ynpaBisioUui
_ obyualowuxca B 0bweobpe KOMITBIOTED;

npodeccMoHanbHbIX 0b6pa:
TaKXe obpasoBatenbHt
obpasoBaHuA B Lenax paHi
notpebneHnsa HapKoTHYec
BeLLecTB HapPKOTUYECKUX C} PE3yNLTATOB aHANN3a,
TOKCUYECKUX BELLLE 6ubmHoTEKN Macc- CIIEKTPOB;
HpHHTCp A1 pacneyaTKu pesynb'raron aHalln3a,

nporpaMMHoe obecrieyeHue i YIIpasIeHHs Macc-
CMEKTPOMETPOM H JKMIKOCTHEIM XpoMaTorpadom;

nporpaMmHoe obecreyenue i 00paboTKH U Xpanenus

M BBICOKO03¢ ek THBHEI )KHIKOCTHOI XpomaTorpad ¢ cHcTeMoi
oc
aBTOMATHYECKOTO BBOJIa 0Gpa3LoB (aBTOCAMIIED), ABYMsA
HacocaMH, ferazatopoM, UV-1eTeKTopoM, TEpMOCTAaTOM;

ra3oreHepaTopHyIo CTAHLMIO A1 ra30cHabXeHHsA Macc-

CIIEKTPOMETPa C KOMIPECCOPOM (KOMNPECCopaMH).

SCIEX



Ucnonb3oBaHne MC/MC oubnuortek

dparmMeHTHbIE

p MoHbl N PoaouTenbckui
VIOH

|

XMn4Yeckmim otneyaTok
nanbsua

.

T

63 © 2015 AB Sciex SCIEX
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[NoaTBepXxAaroLmMm aHanu3 Ha HaAPKOTUKMH

OCHOBHbIE XapaKTEePUCTUKM:

CKp NMHWUHITOBOM M eTO,D,e Toxicology Screening Workflows on QTRAP® Instruments

Targoted Screaaimg aid Gemeral Unkiown Screaniag
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[Mpouune npunoxeHus

* AHanus ctepongos
— lNaHenb cTeponaoB
~ TecToCcTepoH
~ HunsKkne KoHUeHTpaumm TeCTOCTEPOHA
~ OcTporenH/3cTpaguon

* buomapkepsl
— ['omouucTeunHsl
—~ ['omoBaHUNMHOBAs KMUCNoTa
—~ MeTaHedpuHbI
~ T3/T4/FT3/FT4
— dTuncynbdaTtbl 1 STUNTNKOPOHNAbI
—~ MeTabonuTbl HUKOTUHA
~ ['emornobuHonaTum
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QTRAP® 3200MD
NcTtouHmk Turbo V™

C 30HAAMH
TurbolonSpray® wnnu
APCI

Analyst® MD SW

o= Cliquid® MD SW

25T

Cepuna AB SCIEX 3200MD yctaHaBnuBaet
HOBbIN CTaHOApPT HaAeXHOro pPYTUHHOrO
KONMM4YeCcTBEHHOro aHanusa
MHOX€eCTBEHHbIX aHaNUTOB B KIMHNYECKOWN
nabopaTopHOM AnarHoCTUKe.

Takke OOCTyrNHa C YHUKarnbHOU (pyHKUMEN
QTRAP®, NO3BOSIAIOWIEN MNPOBOAUTL
OOHOBPEMEHHbLIA  KOJINYECTBEHHbIN W
Ka4yeCTBEeHHbIX aHanu3 noBbiWas Taknum
0b6pa3omM ypoBeHb 4OCTOBEPHOCTM.

[MoHATHBIN onepaTtopy wuHTepdenc — IO
Cliquid® ¢ nopgaep>XXKou pyccKoro fi3blka,
a Takxke cneymanmanpoBaHHad
MeToAuYeCKas M cepBMUCHasA NoanepkKka,
nossongder cepun 3200MD cTaTb
unaeanbHou ctaptoBou cuctemon ansa KOJ

SCIEX



BbiBOoAbI

TaHpeMHas MaCC-CNeKTpoOMeTpuS — YHUBEepcanbHas
TexHonorma ¢ O6onbWwMM  MOTEHUManoMm MNPUMEHEHUS B
KNUHMYEeCKMUX nabopaTopusx

Macc-cnektpomeTpusi ABNSAETCS anbTepHaTMBOWN
NUMMYHOXUMUYECKMM  MeTodaM W MNO3BONSET  MOBLICUTb
OOCTOBEPHOCTb, CHU3UTb WU3OEPXKKWA, CHU3BUTb KONMNYECTBO
BbIMNOJTHAEMbIX aHaNN30B

TexHonorna AB SCIEX paspaboTtaHa Cc y4eTOM OOLUMPHOrO
onbiTa B 00factTu KIMHUYECKUX UCCredoBaHUW, 4TO AaeT
YBEPEHHOCTb B YCMNElHOM BHeOpeHUM B  KIMHUYECKYHO

nabopaTopHylo  AuarHOCTUKY  macc-cnektpomeTtpos AP
3200MD™ & 3200MD QTRAP®
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