NePBBIA
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H.H. EpoLueHko

MOCKOBCKHA TOCYAAPCTBEHHBIRA
MEAMUMHCKHA YHHBEPCHTET

wsenn .M. Cevenoaa

OnpepeneHue 3TUN rMIOKypoHUA4a MeToA0M
nMmmyHoxpomatorpachum n BAOXX/MC/MC B
Ononorn4yecknx oobekTax
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Kadheapa aHanuTu4yecKkom TOKCUKOSOrnum,
cdapmaueBTUYECKON XUMUMN U (PapMaKOTrHO3UMN

LleHTpanbHaa XMMUKO-TOKCUKOSIOrnyeckas
naboparopus



Выступающий
Заметки для презентации
Первый Московский государственный медицинский университет имени И.М. Сеченова Министерства здравоохранения Российской Федерации. У нас в Первом меде в 1919 г была организована кафедра судебной химии


MC/MC: AB SCIEX 3200 Qtrap n 4500 Qtrap
B3XX: Perkin Elmer Flexar FX 10

™

Department of Analytical Toxicology Pharmaceutical Chemistry Moscow,
and Pharmacognosy 1/17 Skladochnaya St.,
Central Chemical Laboratory of Toxicology e-mail bn38@mail.ru




MMMYHO-XMMNYECKUIN aHanm3aTop Ans XMMMUKO-TOKCUKOSTOMMYECKUX
nccnegosaHum IK 200609

iy
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OnpeneneHne ankorons

1)[MoTpebrnieHne ankorosisa yCTaHaBnNMBaeTCca U3MEPEHMEM KOHLEHTPaLNK
aTaHos1a B KPOBU, MOYe M ero napoB B BblOblxaeMOM BO3ayXxe.

[aHHbIM MeToa OaeT oTpuuaTenbHbIWM pe3ynbTaT YXKe CnycTa CYTKW, NULLb
B OTAENbHbIX Cnyvyasax gonbLue.

2) Mapkepsbl noTpebneHust ataHona:

*Henpsameie mapKkepbl — BO3OENCTBNE BbICOKMX TOKCUYECKMUX 403 3TaHOsMA
Ha opraHMU3m Yenoseka n romeoctas - GGT, AST, ASL, MCV, CDT, SHTOL

[IpsiMbie MemabosiumblI — BO3HUKAIOT B Npouecce metabonnama
3TaHona - EtG, EtS, PEth, FAEEs.

Department of Analytical Toxicology Pharmaceutical Chemistry Moscow,

and Pharmacognosy 1/17 Skladochnaya St.,
Central Chemical Laboratory of Toxicology e-mail bn38@mail.ru




MeTabonmnim ataHona

HOOC 3TUNOBBINA 3¢hUP KUPHBLIX KUCNOT docaTmaunaTaHon
] CH;CH,OH P C,H;0-SO;H

YOP-rnoKypoHo3un 5 CynedoTpaHccepasa

TpaHcdepasa raan 31un cynedar (ETS)
HO AnkoronegeruaporeHasa

OH HO
3tun rnokypoHua (ETG)
CH4CHO
AueTanbaerua

An eAerMaaAernQporeHasa

CH,COOH

YKcycHas Kucnora

MeHee 0.5 % aTtaHona metabonusnpyeTcs No HEOKUCITIUTENTbHOMY NYTU C
obpa3oBaHueM 3TUI FMIOKypoHuAa u 3Tun cynbdgara.



OTaHon

AOo0opeBuUd or

EtOH

Mapkepbl 1 MeTabonNnThbI

MNop BnnaHuem

NoTpedrieHnst ankorons

Epa

OTUN rmoKypoHua /
cynbart

ETG, ETS

HenasHee noTpebneHne

CnupTocogepkallme cpeacTea aAns NUYHOM rMreHbl: nosiockaHue
pTa n npotupaHue pyk. KocmeTuka, ega

5-'vapokcutpuntodon

5-HTOL

HepaBHee notpebneHuve

Heobxogumbl aansHenwmne nccneaoBaHng

YrneBogHo-
AedULUNTHBLIN
TpaHcheppuH

CDT

MoTpebneHne 6onbLUmx
[03 3TaHona

YKenesogeuumtHaa aHeMUS, MEHCTPYasibHbIM LIMKI, YreBOOHO-
AEePULMHTHBIN IMNKONPOTENHOBBLIN CUHAPOM, renatut C.

doccatnann ataHon

PEth

MoTpebneHne 6onbLumx
[03 3TaHona

Heob6xoammbl fanbHenwme ncerneaoBaHns

lamma rnrotamun
TpaHcepasa

GGT

XpoHuyeckoe
3noynotpebneHue/nospe
XOeHne opraHoB

3aboneBaHusl NeYeHn, KypeHne, OXXMpeHne, MeamkameHTo3Has
NHAOYKUMS MUKPOCOMarbHbIX (DEPMEHTOB NEYeHN

Acnaptat & AnaHuH
aMuVHO TpaHcdepasa

AST & ALT

XpoHuyeckoe
3noynotpebneHue/nospe
XOeHne opraHoB

Kak n y GGT. N36bITouHOE NoTpebneHne Koge-cogepxaLymx
HaMUTKOB MOXET CHU3UTb KOHLEHTPaLUIO B KPOBW.

CpegHui
KOPNYCKYNAPHbIN 06bemM
SpUTPOLUTOB
Jepa

- .

MCV

XpoHuyeckoe
3noynotpebneHue/nospe
XOEeHWe opraHoB

3aboneBaHusa nevyeHn, remonua, 3aboneBaHns KPOBU, aHEMUS,
nedount ponmeBon KNCNOoTbI


Выступающий
Заметки для презентации
Общая Характеристика Маркеры и метаболиты потребления алкоголя приведена в таблице, где показаны, в каких случаях возникают ложноположительные результары.


BpemeHHble npegensl 0bHapyXeHUs

S

: —
o &
E §§ g MCV (1-3 m)
E ZE® GGT (3-4 wks)
2 =5
: —

=
g X
= Meconium FAEE
o (2™ & 3™ trimesters)
2
s x (<4 " Hair analyses:
E B | - (<3 months)

=1 : . *FAEE
> g PEth (< 3 wks) | eHG
E ; ' . *PEth (not developed yet)
§ Urine EtS  Urine EtG (< 5 days) j
: ' :
- L3 *Breath alcohol Target area for developing better
g; z E *Blood alcohol ' biomarkers of ethanol consumption.
3 85 *Urine alcohol

Y

>

Hours Days Weeks Months

Department of Analytical Toxicology Pharmaceutical Chemistry Moscow,

and Pharmacognosy 1/17 Skladochnaya St.,

Central Chemical Laboratory of Toxicology e-mail bn3g@mail.ru



Выступающий
Заметки для презентации
Временные пределы обнаружения маркеров и метаболитов при употреблении алкоголя.


AKTyanbHOCTb

 [loaTeepxaatoLmn aHanM3 ankorosfibHOro ofnbsAHeEHUA BoAUTENEN.

o KOHTpOSib pemuccum ynotpebneHns ankorons.

e KoHTponb paboTHUKOB NpeanpusiTUin NOBbILLEHHOM OMNACHOCTH,
BOEHHOCIYXaLMX N OPYrnx Kateropun rpaxkgaH.

* MeaguuuHcKnm ocMoTp OBy4vatoLmXCS.

» CynebHo-meauuuHCKasi akcrnepTumsa.

e KoHTponb noTpebneHnst ankoross XXeHLuHamMn BO BpeEMS

bepeMeHHOCTH.

Department of Analytical Toxicology Pharmaceutical Chemistry Mostow,

and Pharmacognosy 1/17 Skladochnaya St.,
Central Chemical Laboratory of Toxicology e-mail bn38@mail.ru




oL

OTUN MMIOKYpoHUA

[Mpsimon meTabonuTt aTaHona.

HyBCcTBUTENBLHLIN U CNELNAUYHBLIN.

Ob6HapyxuBaetcda B mode o 80 HOOC

4YacoB nocrie ynotTpebdneHus HO

ankorossi.

B MeHblUen cTeneHn 3aBUCUT OT HO

BO3pacrTa, nosna, npuema OH
fleKkapCTBEHHbIX NpenapaTos u O
XPOHNYECKNX 3aboneBaHui. ~_
Hakannueaetcsa B BOsfioCax.

Department of Analytical Toxicology Pharmaceutical Chemistry Moscow,

and Pharmacognosy 1/17 Skladochnaya St.,
Central Chemical Laboratory of Toxicology e-mail bn38@mail.ru



Выступающий
Заметки для презентации
Преимущества использования этил глюкуронида в качестве маркера употребления алкоголя.


o BanuaauvoHHble napameTpbl

*CenekTUBHOCTb

*HWxXHUI Npenen KonM4yecTBEHHOIo onpeaesnieHns

*DYHKUMA OTKIIMKA N KannMbpoBOYHLIN AMana3oH (BOCNPON3BOAMMOCTb
KannbpoBOYHOW KPUBOM)

*ToyHOCTL (Accuracy)

*[1peunsnoHHocTb (Precision)

*BnuaHue matpuubl (9dpdekTbl MaTpuLibl)

*CTabunbHOCTb aHanuTa(oB) B OMOnorMyeckon marpumue

*CTabunbHOCTb aHanuTa(oB) U BHYTPEHHErO CTaH4apTa Npu XpaHeHuu, B
paboymnx pacTBopax U SKCTpPaKTax B TEYEHME BCEro Nepnuoga XpaHeHna U
obpaboTkm

*BocnponssogmmocTtb (pobaCcTHOCTL)

Department of Analytical Toxicology Pharmaceutical Chemistry Moscow,

and Pharmacognosy 1/17 Skladochnaya St.,
Central Chemical Laboratory of Toxicology e-mail bn38@mail.ru



Выступающий
Заметки для презентации
Разработка методики в 3 этапа: 1 – отпимизация методики анализа 2- валидация 3- выполнение самих анализов


= HopmaTnBHbIE OOKYMEHTbI

*HaunoHanbHbIM cTaHaapT Poccunckon egepaunm NIOCT P 52379-2005
«Hagnexauwas knnHndeckas npaktmka» n FOCT P 53434-2009 «[1puHumnbi
Hagnexawlen nabopaTopHOWN MPaKTUKUY .

*Guidance for Industry, Bioanalytical Method Validation. Food Drug
Administration, 2001.

*Guideline on bioanalytical method validation. European Medicines Agency,
2011.

*PyKOBOACTBO MO 3KCMEpTU3e NekapcTBeHHbIX cpeacTs. PrBY « HAYYHbIN
LUEHTP SKCIMNEPTU3blI CPEACTB MEANUMHCKOIO NPUMEHEHWNA»
MwuH3gpasa Poccuun, 2013, Mockea.

Department of Analytical Toxicology Pharmaceutical Chemistry

Moscow,
and Pharmacognosy 1/17 Skladochnaya St.,

Central Chemical Laboratory of Toxicology e-mail bn38@mail.ru



Выступающий
Заметки для презентации
Разработка методики в 3 этапа: 1 – отпимизация методики анализа 2- валидация 3- выполнение самих анализов


[MpobonoarotoBka ans BOXX/MC/MC

Mouy ueHTpudyrmpytoT. B npobupky
TMna «dnneHgopd» otoupatoT 50

MK Mmoum n 50 mkn metaHona c BC.
3atem gobasnsaoT 900 mkn BOAbI.

KJ071 KJ072 KJ073

BcTpsaxueatoT B TeyeHne 1 MUHYTbI K
ueHTpudyrmpytot npmn 12000 o6/MuH
B TE4EeHNEe S MUHYT.

Otbupatot 700 mkn obpasua B
CTEKISIHHbIE BMarbl 1 aHanNU3npyoT.

Department of Analytical Toxicology Pharmaceutical Chemistry Moscow:
and Pharmacognosy 1/17 Skladochnaya St.,

e-mail bn38@mail.ru

Central Chemical Laboratory of Toxicology



®)

Xpomatorpamma ETG n ETS npu cogepxaHum 50 Hr/mn (LLOQ)

Iax. 39087 cps.

Intensity, cps

XIC of -MBM (& pairs): 220.824/74 900 Da ID: ETG_1 from Sample 5 (cc50) of ValidationDay3 wiff (Turbo Spray), Smoothed, Smoothed

3909 |
3500%
3000%
2500%
2000%
15005
10005

500

ETGS0ng/ml g/N > 10

279298

3.30 3.55 3.89.

4.33

572 .6.01 64Z 6.69 692 721 745 7.94.

4.05

oM
0.0

0.21

0.630.81

T
05

/0981 .28 151
10 15

202 226
T
2.0

T T
2.5 3.0 35

4‘.0 GI.O 6 5 ? 0 ?|.5
Time, min
Iax. 6553.6 cps.

B XIC of -MRM (8 pairs): 124 847/96.900 Da ID: ETS_1 from Sample 5 (cc50) of ValidationDay3 wiff (Turbo Spray), Smoothed, Smoothed

Intensity, cps

6554 | 1.02
6000 -
ETS 50 ng/mil
5000 -
S/N > 10 485
4000 4
3000 4
4.79.
2000
.4.94
5.38

1000 -| 246 571

0.71 3.57 . 4.34 \N\/\M 634/

| opy 062, 124131 170 213222255 .279 ,Mfi?%afvﬂ/“SJS 421 S BA2 6 3 6 a0 776
0 [T /\_,\_, LA Gy SN Wy MNWW%W
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Time, min
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Выступающий
Заметки для презентации
Специальные способы пробоподготовки (макрометоды), предел количественного определения 0.05нг/мл 


L) Pe3ynbTathbl rpagyMpoBkM MeToauku aHanunsa ETG no metoay BHyTPEHHEro ctaHaaprta

O:xuaemMasi KOHUEHTPaLUs, KoauuecTBo 3HaYeHHiT CpenHee 3HaueHHe TouHoCTh
HI/MJI KOHUEHTPalMH % Accuracy
50.00 1of2 49.48 99.0
250.00 lofl 261.36 104.5
500.00 lofl 522.00 104.4
750.00 lofl 745.16 99.4
1000.00 1lofl 955.49 95.5
3000.00 lofl 2935.96 97.9
5000.00 1of2 4966.44 99.3

fuea Ratio

YpaBHeHWe perpeccum:
y = 9.78906e-4 x + 0.00202 (r = 0.99934)

a 200 400 &00 200 1000 1200 1400 1600 1200 2000 2z00 2400 2600 2300 3000 3200 3400 3600 3800 4000 4200 4400 4800 4800
Concentration Ratio

Department of Analytical Toxicology Pharmaceutical Chemistry Mpscow!
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Выступающий
Заметки для презентации
Анализ на основе современных методов исследования  sample preparations. 


L) PesynbTaThbl rpagyMpoBKM METOAUKN aHanun3a ETS no metoay BHYTPEHHEro ctangapTa

O:xuaemMasi KOHUEHTPaLUs, KoauuecTBo 3HaYeHHiT CpenHee 3HaueHHe TouHoCTh
HI/MJI KOHUEHTPalMH % Accuracy
50.00 1of2 50.50 101.0
250.00 lofl 235.13 94.1
500.00 lofl 513.13 102.6
750.00 lofl 745.86 99.4
1000.00 lofl 981.49 98.1
3000.00 lofl 2996.82 99.9
5000.00 1of2 5241.02 104.8

48
45
4.4
42
40
38
36
34
az
a0

28

2B

Area Ratio

24

YpaBHEHME perpeccun:
y =9.44677e-4 x + -0.00288 (r = 0.99930)

22

zn

18

16

1.4

12

1.0

0g

0k

04

0z

oo

0 200 400 500 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2600 3000 3200 3400 3600 3800 4000 4200 4400 4600 4600
Concentration R atio

Department of Analytical Toxicology Pharmaceutical Chemistry Mpscow!

and Pharmacognosy 1/17 Skladochnaya St.,
Central Chemical Laboratory of Toxicology e-mail bn3g@mail.ru



Выступающий
Заметки для презентации
Анализ на основе современных методов исследования  sample preparations. 


cnonb3oBaHMM DyMaXXHOro HOCUTENA A9 TPAHCMOPTUPOBKM
buonornyecknx obpasuos

*byMaXXHbI HOCUTENb CO34aH AN TPaHCNOPTUPOBKU
0bpasLoB KPOBU, MOYM U Na3Mbl.

e *Ha o6nacTb, BblAENeHHY0 NYHKTUPOM, HaHOCUTCS onpeaeneHHoe
- 2 Ony o
e e KOnM4ecTBO obpasLa, 3aTeM OyMaXkHblit HOCUTENb BbICYLLUMBAIOT
.. T O e N OTNPAaBMAIOT Ha aHanuM3 B nabopaTtopuio.
y Pt
‘J.I';%

. \ [1ntoCbl AAaHHOIo HOCUTENS:

\ »Y[0obcTBO HaHeceHMsa obpasua (0bnactu BblaeneHbl MyHKTUPOM)
| >He TpebyeT oxnaxaeHusa obpasua npu TpaHCNopTUPOBKE

>bymaxkHbI HOCUTENb MMeeT obnacTu Ans 3anofHeHns

OAHHbIX

>Bbicokasi Bocnpon3BoaMMOCTb NpU SKCTpakumm obpasua ¢

HocuTens (KonuyectBeHHasa oueHka obpasua)

Department of Analytical Toxicology Pharmaceutical Chemistry Moseow.
and Pharmacognosy 1/17 Skladochnaya St.,

Central Chemical Laboratory of Toxicology e-mail bn38@mail.ru




[MpobGonoarotoBka Npu UCNonb3oBaHUN DYyMaXKHOro HOCUTENS

HaHeceHne ToyHoro oobema
obpasua (50 mMkn) Ha ByMaXXHbIN
HocuTenb (8o 100 Mkn B oaHy

obnacTb, BblOENEHHYIO MYHKTUPOM).
HocuTenb BbiCyLLMBALOT.

TpaHcnopTupoBKa

O6nacTb, BblAENEHHYIO MYHKTUPOM,
Bblpe3atloT U3 HOCUTENS U
nomMeLatoT B Npodunpky
«3nneHgopd» .

Department of Analytical Toxicology Pharmaceutical Chemistry Moscow,
and Pharmacognosy 1/17 Skladochnaya St.,
Central Chemical Laboratory of Toxicology e-mail bn38@mail.ru



[TpobonoaroToBKka nMpu UCMonb3oBaHNUM BYMa)KHOrO HOCUTENS

B npobupky «3nnenoopd»
nobaeBnaT
500 mkn meTaHona c IS u
BCTPSAXMBAIOT
B TedeHne 10 MUHyT.

[Mpobupkn nomeLlatoT B
LueHTpudoyry Ha 10 MUHYT npu
12000 o6/MuH.

Department of Analytical Toxicology Pharmaceutical Chemistry Moscow:
and Pharmacognosy 1/17 Skladochnaya St.,
Central Chemical Laboratory of Toxicology P inaliBnsc@inal i




frea Ratio

[Mocne ueHTpudgyrnposaHms
oTbupaetcs 400 mkn metaHona u

nepeHocuTcs Bnany.
3aTtem obpasubl ynapueatoT U
nepepacteopstoT B 400 mkn BoAbl.

|

AHanni BOXXX/MC/MC

. OmuuaeMaﬁ KOHUECHTpAI U, KOJ’Il/l'-leCTBO 3HAYEHH I Cpe}mee 3HAYeHHue Tounocth
an] HI/MJT KOHIIeHTPaluu % Accuracy
381 50.00 Tof2 49.37 98.7

26 250.00 10f1 260.31 104.1
T2 500.00 1of1l 529.37 105.9
33 750.00 1of1 759.56 101.3
a1 1000.00 1of1 976.10 97.6
25 3000.00 1ofl 2854.09 95.1
27 ] 5000.00 10f2 4862.54 97.3

YpaBHeHue perpeccuu:
y = 8.41653e-4 x + 0.01420 (r = 0.99909)

o 200 400 EOO =lan) 1000 1200 1400 1e00 1200 2000 2200 2400 2e00 2200 2000 2200 2400 2E00 2200 4000 4200 4400 4e00 4200
Concentration R atio



Ycnosuga BOXX/MC/MC aHanusa

«Xpomartorpadgudeckasa kosioHka ProntoSIL 120-3-C18 AQ, pa3mep 2.0x75 MM,
3epHO 3.0 MKM;

*Temnepatypa TepmocTtarta 50°C;

*Pexxum: rpagneHTHbIN,

*rioBWXxHas gasa - anteHT A — Boaa, 0.1% mypaBbMHas KUCIOTa;
«OntoeHT B - auetoHutpun, 0.1% mypaBbuHas KUCIOTa;

*CkopocTb notoka 300 MKN/MUH;

*O6beM BBOAUMOWM MPoObI 5 MKH;

Gradient Profile

I'paguenTHas nporpamma: 120

—— Solvent A%
— Solvent B%

Bpewms MpoueHT A MpoueHT B ]E,E:

0.1 98 2 ~ Bﬂ—x

1.0 08 2 = o

3.0 76.5 235 £ 60

4.5 0 100 E oo

4.6 98 2 30+

8 98 2 fg_/
0 T T T

0.89 1.89 2.89 3.89 4.39 5.89

Time (min)
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Выступающий
Заметки для презентации
Анализ на основе современных методов исследования  sample preparations. 


e Yenosusa BOXKX/MC/MC aHanusa

[Mpunbop: Sciex 4500 Qtrap

Pexxum noHnsaumn: ESI (-)
3aHaBeCO4HbIN ras: 35

a3 kamepbl cTonkHoBeHUW: CpeaHni
HanpsxxeHune VoH cnpen: -4500
Temnepatypa: 400 °C

a3 1: 40
[a3 2: 70
Tabnuua MRM-nepexonos:

HasBaHue Prec lon Prod lon DP EP CE CXP

ETG 1* 220,824 74,9 -70 -10 -18 -7

ETG 2 220,824 85 -70 -10 -24 -11

ETG-D5 1* 225,837 75 -55 -10 -20 -7

ETG-D5 2 225,837 84,9 -55 -10 -22 -7

ETS 1* 124,847 96,9 -120 -10 -22 -3

ETS 2 124,847 79,8 -120 -10 -44 -11

ETS-D5 1* 129,867 98 -120 -10 -26 -9

ETS-D5 2 129,867 79,8 -120 -10 -44 -5

* MRM ana konuyecTBeHHOro onpeaneneHus

Department of Analytical Toxicology Pharmaceutical Chemistry

Moscow,
and Pharmacognosy 1/17 Skladochnaya St.,

Central Chemical Laboratory of Toxicology e-mail bn38@mail.ru



Выступающий
Заметки для презентации
Анализ на основе современных методов исследования  sample preparations. 


2 Macc-cnektp ETG

B _IS2 (220 .82) CE (-37): 26 MCA scans from Sample 1 (TuneSampleName) of ETG_InitProduct_Neg wiff (Turbo Spray), Centroided IMax. 5.1e6 cps.

2209

Intensity, cps
h*]
@
)
@

850

158.9 2029
116 6 1568, ‘ |/160—8

830|869 94 9
|

1
- T T T T T T T T T T T T T T T T
70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220
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Выступающий
Заметки для презентации
Анализ на основе современных методов исследования  sample preparations. 


Macc-cnektp ETS

B _1S2 (124 85) CF (-37): 26 MCA scans from Sample 1 (TuneSampleName) of ETS_InitProduct_Neg wiff (Turbo Spray), Gentroided IMax. 2 7e6 cps.

2.7e6 | 96.9

2. 666
2 56|
2 466
2 3e61
2 266
2 1661
2 066+
1.9e6-
18067 124 8
176
1 666
15061
14661
1.3e6 |

Intensity, cps

1 ,266—-
11 eB-
1 .OeB: 79.9
9,065;
8.095—-
?.065;
6,065—-
5.0e5—-
4.065:
3,065;
2.095-
1 .095-

O,OHI T T T ‘ T T T T T T T T
70 75 80 85 90 95 100 105 110 115 120 125

m/z, Da
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Выступающий
Заметки для презентации
Анализ на основе современных методов исследования  sample preparations. 


Xpomatorpamma ETG n ETS B MICKYCCTBEHHOW MOY€E U HACTOALLEN.
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Выступающий
Заметки для презентации
Вставить хроматограмму из настоящего образца и искусственного. Упомянуть про матричный эффект и подавление ионизации. Все эти эффекты компенсируются дейтерированным внутренним стандартом. 


CpaBHeHue pesynsratoB BOXX/MC/MC

N NMMYHOXpoMaTorpagmm

Ob6pasubl OT Ntoaen, coobLUMBLLNX O hakTe Ob6pasubl OoT Ntoaen, He NPUHMMAaBLLNX anKoronb
npuéma ankorons. bonee 7 gHen.
O6pasel KoHueHTpauusa, PesynbraT Ha TecT-nosiockax, O6pasey KoHueHTpauus, PesynbraTt Ha TeCT-Nonockax,
HI/MI HI/MI HI/MN HI/MN
16 <LLOQ < 200 16 <LLOQ < 200 Hr/mn
10 1725.4 > 1000 1 <LLOQ 389.4 Hr/mn
12 662.03 956.7 2 <LLOQ < 200 Hr/mMn
4 1141.34 > 1000 3 163.22 Hr/Mn < 200 Hr/mn
9 429.37 360.5 6 <LLOQ < 200 Hr/Mn
Sample 3 8749.14 > 1000 8 55.76 Hr/mn < 200 Hr/mn
Sample 6 9461.36 > 1000 11 <LLOO <200 nr/vn
Sample 7 2343.11 > 1000 e <100 ST000 TN
Sample 8 1249.74 > 1000 14 <LLOO >1000 Rr/Mn
e kot o 5 uoe coooww
Sample 21 793.16 784.86 1; : ::::88 : ;gg :Z m
Sample 22 132.97 504.33
3 13202 41 > 1000 18 <LLOQ < 200 Hr/mn
3 19204.42 > 1000 21 <LLOQ < 200 Hr/mn

Mpenen obHapyxeHusa ansa TecT-nosiocok oein 200
HI/MJ B LeNAX YMEHbLUEHNS BEPOSTHOCTHU
NOXXHOMONOXUTENbHbLIX PE3YNbLTATOB.

* Yenosek 6oneH caxapHbiM gnabetom
BTOPOro Tvna.

Department of Analytical Toxicology Pharmaceutical Chemistry Moscow,

and Pharmacognosy 1/17 Skladochnaya St.,
Central Chemical Laboratory of Toxicology e-mail bn38@mail.ru


Выступающий
Заметки для презентации
Анализ на основе современных методов исследования  sample preparations. 


BbiBOAObI

B pesynbraTte npoBeneHnsa nepBoro arana uccregosaHus Obina BanuanposaHa
MeTOAuKa 0OHapyXeHUs 3aTun rmoKypoHuaa B mode metogom BOXX/MC/MC.

*bbIn1 yCTaHOBMEH HWXXHUIN Npeaen onpeaeneHns aTun rMKypoHnaga MeToaom
MMMYHOXpomMaTorpaduu.

*YCTaHOBIIEHA KOPPENAUNS MexXay ABYMSI aHanUTUYEeCKUMMU MeTog4aMu.
*/IccrnenoBaH crnocob TpaHCNOPTUPOBKM 0Opa3LLOB MOYM C MOMOLLBIO OyMaXKHOro
HocuTens. [lJaHHas meoTuaka Obina paspaboTtaHa U NpoBepeHa Ha pearnbHbIX

obpasuax Moyu.

«Cneayouwmm aTarnomM Hallunx uccrieqoBaHun dyoer nposegeHne KIMHNYECKUxX
NCMbITaAHUMN.

Department of Analytical Toxicology Pharmaceutical Chemistry

Moscow,
and Pharmacognosy 1/17 Skladochnaya St.,

Central Chemical Laboratory of Toxicology e-mail bn38@mail.ru



Выступающий
Заметки для презентации
Специальные способы пробоподготовки (макрометоды), предел количественного определения 0.05нг/мл 


Poccusa /

F’6OY BIMO MepBbin MTMY nm. N.M.CeuyeHoBa
Kadbenpa aHanuTn4yeckon TOKCUKOSornu, goapmMmaneBTn4ecKom
XUMUKM 1N bapMaKkorHo3nm

LleHTpanbHas XMMMUKO-TOKCMKONOrnyeckas naboparopus

Mockea, yn.CknagoyvHas, gom 1, ctpoerue 17.

Department of Analytical Toxicology Pharmaceutical Chemistry Moscow:
.. B and Pharmacognosy 1/17 Skladochnaya St.,
W’ Central Chemical Laboratory of Toxicology Enelibhss Gt




BJIATOOAPKO 3A BHUMAHUE!
A byaoy pag oTBETUTL Ha Bally BOMNPOCHI!
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