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To, 4TO MbI (Kak oXkugaeTcs) caenaTb ...

« AHanus
* KpoBb, MOYa, BOSIOCbI, NOCMEPTHbIE 0bpa3subl 1 T.4.
* MHeHuUs aKkcnepToB ( B NUCbMEHHOW hopMe U B cyae)
* BoxaeHue noa Bo3gencTemMeM ankorond / HapKoTUKOB

° yronoBHad OTBETCTBEHHOCTb

* Jliobon gpyron hapMakonorn4eckon / TOKCUKONOrMYeCcKon acnexT ...

« oOyu4eHue ( CTyOeHTbl, COTPYOHUKU Nonuumn, ...)

° Cy,El,e6HbIl7I Hay4YHblIe uccrieaoBaHus

[ns cyaebHoro ncnonb3oBaHus
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BoxxaeHve noa Bo3gencTBMEM anKkoronb

° allikoroJsib B KpoBu

0 Hemeukoe pykoBOACTBO TpebyeT 2 pasnuyHbIX aHanmMs3os

O  TunnyHbii: CBo6oagHOE npocTpaHcTBo-GC-FID n Al aHanua

[ns cyneGHoro ncnonb3oBaHus
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BoxaoeHne nog BO3genNCcTBUEM ankorosig nunm HaPKOTUKHU

° allikoroJsib B KpoBu

* HapPKOTUKN : PernoHanbHO pasnuyHble TpeboBaHusa (deaeparnbHblia)

U MNpeponpeaeneHHble BbIOOP 3N0ynoTpebnsoT HapkoTUkamu (T.e. MapuxyaHa,

KOKauH, amdeTaMunHbl, onnaThbl)

L' Bce BO3MOXHO, yxyaLlasi 3noynotpebnsanv unv meavumMHckue npenaparhl

= PasnnyHble aHanutnyeckmne cTpartermm

[ns cyneGHoro ncnonb3oBaHns

Ilw‘é
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BoxageHne nog BO3genNCTBUEM ankorosig unim HaPKOTUKHU

MpenapaTbl 3NoynoTpetneHns «CKPUHUHTY: UMMYHOXUMUS

Orpal-luqel-wle no HaNMMM4YnKO KOMNJIEeKTd

® koHoMn4

amdeTMH

* _J@kanH (metabonur)
® Onunatbl

® MeTtagoH

® BeH3ogmasenuHbl

® B6ynpeHopduH

o Tpl/lLI,VIKJ'Il/I‘-IeCKVIe aHTnaerpecCcaHTbl
® Bapbutyparthl
Onsa cynebHoro ncnonb3oBaHusi
BupTyaribHbivi CUMIO3UYM 10 TEKYLYUM TeHAEHUMSIM B 0briacty cyaebHov Tokeukonorum / Stefan W. Toennes, @paHk@yprt / epmanns IE mﬂ
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«CoeanHeHmne ckpnHmMHra MuweHnb» ( XXKX-MC / MC)

MmMmmyHoxnmum npotus xpomartorpadpum (XKX-MC / MC, ueneBon)

KoHoNnA THC, THC-kapboHoBasi kucnorta

AmdeTamMUHbI AmdgeTtamuH, metamdetammH, MOMA, MDA, MDE, acenpuvH, doeHnnnponaHonamMmumH,
HopadbeapuH, HopnceBaoadeapuH, Kata

KokauH BGEeH30UNIKroHNHa

Onuartbl MopduH, kogeviH, 6-aueTnnMopvH, AUrMAPOKOAENH, OKCUKOAOH,
rTMOPOMOPAOOH

MeTapoH MeTanoH

BeH3oaunasenuHbl [lnasensl, Hopanasensl, Temasensl, Okcasenbl, KNnoHasensl,
6pomasensl, TeTpasensl, MMaa3onbl, nypasensl, heHasenbl, HATpo3enam,
dnyHuTpasensl, annpasonbl, 6poTnaon, nopasensl, lormetazepam, diclazepam

Zolpidem, zopiclon, aumeapon, [JokcunammH

BeHnadgakcuH, pucnepvaoH, nanvunepuaoH, yutanonpsl, acuntanonpbl, Doxepin, aMUTpunTUImH,

HOPTPUNTUIMH, KBETUAMNMHbI, MUPTa3anuHbl, XxnopgeHaMuH, deHTaHun, Tpamagon, TUNUanH

LSD, ketamuH, meTundeHmngaT, gekctpometopdaH

BupTyaribHbivi CUMIO3UYM 10 TEKYLYUM TeHAEHUMSIM B 0briacty cyaebHov Tokeukonorum / Stefan W. Toennes, @paHk@yprt / epmanns
Onsa Cy,Cl.eﬁHOFO NCNonb30BaHnA Rechtsmedizin Frankfurt am Main
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«CoeanHeHmne ckpnHmMHra MuweHnb» ( XXKX-MC / MC)

MmMmmyHoxnmum npotus xpomartorpadpum (XKX-MC / MC, ueneBon)

KoHoNnA THC, THC-kapboHoBasi kucnorta

AmdeTamMUHbI AmdgeTtamuH, metamdetammH, MOMA, MDA, MDE, acenpuvH, doeHnnnponaHonamMmumH,
HopadbeapuH, HopnceBaoadeapuH, Kata

KokauH OEeH30UN3KroHnHa

Onuathbl MopduH, kogevH, 6-aueTunmopduH , AUrMAPOKOAENH, OKCUKOAOH,
rMOPOMOPAOOH

MeTapoH MeTapnoH

BeH3oaunasenuHbl [lnasensl, Hopanasensl, Temasensl, Okcasenbl, KNoHasensl,
6pomasensl, TeTpasensl, MMaa3onbl, nypasensl, heHasenbl, HATpo3enam,
dnyHuTpasensl, annpasonbl, 6poTnaon, nopasensl, lormetazepam, diclazepam

Zolpidem, zopiclon, aumeapon, [JokcunammH

BeHnadgakcuH, pucnepvaoH, nanvunepuaoH, yutanonpsl, acuntanonpbl, Doxepin, aMUTpunTUImH,

HOPTPUNTUIMH, KBETUAMNMHbI, MUPTa3anuHbl, XxnopgeHaMuH, deHTaHun, Tpamagon, TUNUanH

LSD, ketamuH, meTundeHmngaT, gekctpometopdaH
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«CoeanHeHmne ckpnHmMHra MuweHnb» ( XXKX-MC / MC)

MmMmmyHoxnmum npotus xpomartorpadpum (XKX-MC / MC, ueneBon)

KoHoNnA THC, THC-kapboHoBasi kucnorta

AmdeTamMUHbI AmdgeTtamuH, metamdetammH, MOMA, MDA, MDE, acenpuvH, doeHnnnponaHonamMmumH,
HopadbeapuH, HopnceBaoadeapuH, Kata

KokauH OEeH30UN3KroHnHa

Onuathbl MopduH, kogevH, 6-aueTunmopduH , AUrMAPOKOAENH, OKCUKOAOH,
rMOPOMOPAOOH

MeTapoH MeTapnoH

BeH3oaunasenuHbl [lnasensl, Hopanasensl, Temasensl, Okcasenbl, KNoHasensl,
6pomasensl, TeTpasensl, MMaa3onbl, nypasensl, heHasenbl, HATpo3enam,
dnyHuTpasensl, annpasonbl, 6poTnaon, nopasensl, lormetazepam, diclazepam

Zolpidem , zopiclon , lumMeapon , AOKCUNaMUH

BeHnadgakcuH, pucnepvaoH, nanunepuaoH, yutanonpsl, acuntanonpbl, Doxepin, aMUTpUNTUYH,

HOPTPUNTUIWH, KBETUAMNMHbI, MUPTa3anuHbl, xnopdeHaMuH, dheHTaHun, Tpamagon, TMNnanH

LSD, keTamuH, metundeHngaT, gekctpometopdaH

BupTyaribHbivi CUMIO3UYM 10 TEKYLYUM TeHAEHUMSIM B 0briacty cyaebHov Tokeukonorum / Stefan W. Toennes, @paHk@yprt / epmanns
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«CoeanHeHmne ckpnHmMHra MuweHnb» ( XXKX-MC / MC)

MmMmmyHoxnmum npotus xpomartorpadpum (XKX-MC / MC, ueneBon)

KoHoNnA THC, THC-kapboHoBasi kucnorta

AmdeTamMUHbI AmdgeTtamuH, metamdetammH, MOMA, MDA, MDE, acenpuvH, doeHnnnponaHonamMmumH,
HopadbeapuH, HopnceBaoadeapuH, Kata

KokauH OEeH30UN3KroHnHa

Onuathbl MopduH, kogevH, 6-aueTunmopduH , AUrMAPOKOAENH, OKCUKOAOH,
rMOPOMOPAOOH

MeTapoH MeTapnoH

BeH3oaunasenuHbl [lnasensl, Hopanasensl, Temasensl, Okcasenbl, KNoHasensl,
6pomasensl, TeTpasensl, MMaa3onbl, nypasensl, heHasenbl, HATpo3enam,
dnyHuTpasensl, annpasonbl, 6poTnaon, nopasensl, lormetazepam, diclazepam

Zolpidem , zopiclon , lumMeapon , AOKCUNaMUH

BeHnadgakcuH, pucnepvaoH, nanunepuaoH, yutanonpsl, acuntanonpbl, Doxepin, aMUTpUNTUYH,

HOPTPUNTUIWH, KBETUAMNMHbI, MUPTa3anuHbl, xnopdeHaMuH, dheHTaHun, Tpamagon, TMNnanH

NCcA , ketamuH , meTuUndeHnaaT, gekcrtpomeTtopdaH

BupTyaribHbivi CUMIO3UYM 10 TEKYLYUM TeHAEHUMSIM B 0briacty cyaebHov Tokeukonorum / Stefan W. Toennes, @paHk@yprt / epmanns ,
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«CoeanHeHmne ckpnHmMHra MuweHnb» ( XXKX-MC / MC)

O6pasel

0,2 Mn CbIBOPOTKM / Nnasmebl

1,6 Hr/ mn JIC[

Mpoctaa ObpaboTka

1 mn atunauetara + 50 mkna I1S-

KoHTponk kayecTBa nos pe”’%ﬁ%&émﬁw 2 MWH aBTOMaTU3fIPOBaHH

BCTPAXMBAHUA (BOCI'I pon3soanmg

tMecb (ojHopasoBast 2

CTb) UCnapeHue

+ESI TIC MRM

n3obunue

Hagocago4vHom xugkoctn no 100

My{paBbHaA KUCIoTa

Ivkn Ac

16 |-|rI Mn amdeTaMuH
N /Bopa/
llornoxxuvreribHbIV KOHTROIb

(HM3KME KOHLUEHTpaLm

LODs <1

RQQ,

Hr / Mn

T T T T
0,5 0.6 0.7 0.8 0.9

32 Hr/ mn THC-COOH

res1bHbIVi KOHTPANb

Otpuyat

(7 BHYTpEH
4

1HUX CTa H,D,apTOB)

3,4

T
33

T T
3 3.1 3,2

3Hr/ mn THC

* | npubopocTpoenne gilent 1290
Phenomenex XB-C18
* | spems pa6otsi 7.4 myH ofpasua k obpasy
* | OToemRagpoB | JOPAbOTKa + OLEHKa <4,
0,20,40,60,81 1214161%MH/O6pase|—622426283
« | 3atparthbl HUSKIA ...

[na cyneGHoro ncnonb3oBaHUst

BupTyaribHbivi CUMIO3UYM 10 TEKYLYUM TeHAEHUMSIM B 0briacty cyaebHov Tokeukonorum / Stefan W. Toennes, @paHk@yprt / epmanns
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«Uctopunueckmne» I'X-MC SIM-

. 1 mn cbiBopoTkn, C18 SPE,
Trimethylsilylation (40 mkn MSTFA), Agilent 30
m VF-1 mc, N'X-MC E.N. SIM

*  Sample2Sample: 22-23 MuH

THC THC-OH S THC-COOH
v Ananut
BHyTpeHHWI cTaHaapT
ér"""h Hi . T T L L | T T T T 1
13,514 1451515516 16,517 17,518 18,5 MUH
. LLOQs
THC 1,0 Hr / mn
THC-OH 0,3 Hr / mn
THC-COOH 3,0 Hr / mn

[nsi cynebHoro ncnonb3oBaHus

. DI
Rechtsmedizin Frankfurt am Main

BupTyaribHbivi CUMIO3UYM 10 TEKYLYUM TeHAEHUMSIM B 0briacty cyaebHov Tokeukonorum / Stefan W. Toennes, @paHk@yprt / epmanns
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N\

x10 2
1.8 7 1,1 Hr/ mn THC
1,6 1
14 - BHyTpeHHWI cTaHgapT
1.2 1

nycToun

T T T
3,753,83,853,93,95 4 4,05 4,1 MUH

[¥%]

152-»193.1 , 3152 -> 1230
x102 | Ratio = 66.6 (107.8 %)
‘|_
0.8
06
0.4
0.2

04 ..

Relathve Abundance [ %)

275 38 2385 39 385 4 405 41
Acquisition Time (min)

Onsa cyp,e6Horo ncnonb3oBaHUA

BupTyaribHbivi CUMIO3UYM 10 TEKYLYUM TeHAEHUMSIM B 0briacty cyaebHov Tokeukonorum / Stefan W. Toennes, @paHk@yprt / epmanns .|
Redhtsmedizn Frankfurt am Main
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Kak mbl ynpasnaem Hawen pyTMHHOW aHanussbl ...

'X-MC ckaHupoBgHUus

X-Mmc / MC
(EtG Bonoc)
4% ‘7 X-MC / MC npoceusaHue
24%
X-MmCc / MC }
(KaHHabuHouap! cbiBOpoTKa)
19% XKX-MC / MC ( Moua)
51% 20%
X-MC SIM- XX-MC / MC ( Bonocbl)
(DOA nnaswma) 5%
13%
XX-MC / MC
LC-TOF
(MeguLMHckne
6%
npenapatbl, KONMUYECTHEHHbIE)
1 XKX-MC / MC
2%
1rX-mCc/MC
2 'X-MC
1 XX-MC TOF
[nsa cynebHoro ncnonb3osaHuns
BupTyaribHbivi CUMIO3UYM 10 TEKYLYUM TeHAEHUMSIM B 0briacty cyaebHov Tokeukonorum / Stefan W. Toennes, @paHk@yprt / epmanns IE

Rechtsmedizin Frankfurt am Main
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[ X-MC / MC

° 1,1 Hr/ mn THC
BHyTpeHHUI cTangapT

nycToun

N—

3.24 3.26 3.28 3.3 3,32 3.34 3.36 3.38 3.4 MUH

387,0 -> 265,2 , 415,0 -> 321,1
x10 27
1.2

0,8 17
0.6

0,4

OtHocuTenbHoe obunve (%)

0.2

T T T T T
3.24 3.26 3.28 3.3 3.32 3.34 3.36 3.38 3.4

Bpems npuema (MvH)

KonoHka LTM (Hu3kas

[Onsa cynebHoro ncnonb3oBaHusi TennoBad MaCCG)

BupTyaribHbivi CUMIO3UYM 10 TEKYLYUM TeHAEHUMSIM B 0briacty cyaebHov Tokeukonorum / Stefan W. Toennes, @paHk@yprt / epmanns .. E
Redhtsmedizn Frankfurt am Main
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[ X-MC / MC komnnemeHTapHon XXX-MC / MC
- +ESI TIC MRM ()KX-MCIMC) w 2 o4
THC-OH- COOH THC
0,3 Hr/ mn
0,2 Hr / mn
UOM,GAH[ /NM{'I S }
0.2 0,4 0.6 0,81 1.2 1.4 1,6 1,82 2,2 2,4 2,6 283 3,2 3,4 3,6 384 4,2 MUH
o THC-COOH
I
THC | |O
O
I
|_
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ _L_A“L
02040608 I I I I 1I 12141618 I - Izl I2,I22,I42,I62,I8 3 32343638 I I - 4I 424446 .I

[ns cyaebHoro ncnonb3oBaHus

BupTyaribHbivi CUMIO3UYM 10 TEKYLYUM TeHAEHUMSIM B 0briacty cyaebHov Tokeukonorum / Stefan W. Toennes, @paHk@yprt / epmanns
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AHann3 OCHOBHBLIX JiekapcTBeHHbIX cpeacTts ¢ ' X-MC SIM-

A

* 0,5 MmN cbIBOPOTKM, yaocToBepsieT BY Amdetamun
MeTtamderamms MDA
MDMA MDE MBDB

* 40 mxn MBTFA +

40 mkn MBDSTFA

* Agilent 30 m VF-1 mc, TX-MC
E.N. SIM

Methylecgonine Kokaun
T Ethylecgonine [ Cocaethylene

I’ 6eH30MN- IKFOHUH

AurnapokoaevH
KopeuH

—
LLOQ (1 6 ) 7 mopcmH MopdmH
) ® ananuTos / / /— 6-Monoacetyl-

* Sample2Sample: ca. 23 MuH

<2Hr/mMn5<5ur/mn4

<10 Hr / mn

L1719 CyAe6HORG MCMONL30BaHNS 8,09,010,0 11,0 12,0 13,0 14,0 15,0 16,0 17,0 MUH

BupTyaribHbivi CUMIO3UYM 10 TEKYLYUM TeHAEHUMSIM B 0briacty cyaebHov Tokeukonorum / Stefan W. Toennes, @paHk@yprt / epmanns .. E
Redhtsmedizn Frankfurt am Main
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BoxxgeHue noa Bo3aencTBUEM anKorosist UM HapkoTUKOB

«Bce BO3MOXHO, yxXyawas 3noyn0Tpe6ns=|nM nnn meamunHCKmne npenapartbi»

®*  YyBCTBUTENbHbIV Les1eBOV CKpMHUHI B GONbLUMHCTBE CNy4aeB 4OCTATOYHO

* [lo OTYETHOCTU: OLEeHKa NPeLeaeHTHOM AOKYMEHTaLMm
(3asiBneHus nogo3peBaemMoro, nonvuenckme HabnoaeHus, Bpay

HabnogeHna) MegnkameHTosHoe nevyeHme? [pyrne npenapatbl? BonesHn? cumnTombl

?
*  [anee (cneuynanuanpoBaHHbIn) aHanua (Hanpumep, NPS)

° AOMNONHUTENBHbIN HeL[eﬂeBOﬁ CKPUHUWHI, HAanpumep, B ciiy4yae aBapvu7|

[ns cynebHoro ncnonb3oBaHns

BupTyaribHbivi CUMIO3UYM 10 TEKYLYUM TeHAEHUMSIM B 0briacty cyaebHov Tokeukonorum / Stefan W. Toennes, @paHk@yprt / epmanns .|
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AKX-MC TOF

N\

* OpHocTyneH4aTbln

. HeT pparmeHTaumnu
(B-uctoyHuka gpparmeHTaymm = «All-HoHbl»y @ 125,

190 n 230 ripnBoguT K 60sIbLLUMM baviriaM [aHHbIX)

. npoceunBaHue ¢ 6a3on AaHHbIX B JOME
( /70K,0bl The rICUXOaKkTUBHbIX MeULIMHCKUX rperiaparos,

An3ariHep CTuMyISTopsl - beH3oamasernnHel - fentanyls)
o YyBCTBUTESbHbIA OOHapyxeHne

o kBaHTOBaHMWe ([NoaTBepXaeHo NpoBepkamm KBanvdukaumnm)

[ns cynebHoro ncnonb3oBaHus

BupTyaribHbivi CUMIO3UYM 10 TEKYLYUM TeHAEHUMSIM B 0briacty cyaebHov Tokeukonorum / Stefan W. Toennes, @paHk@yprt / epmanns
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GOETHE UNIVERSITAT
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LC-TOF Konu4yectBeHHoe: 7-aminoflunitrazepam

+ EIC (284,1193) std1.d Scan
3

g x10
7 Kanubpartop
*1 0,0025mr/n
2,59
1,52

it Adand

N\W\AJ\W\/\MAAA/\/\M A A

+ Cranuposanme (4,694-4,784 muw, 11 ckanuposanwii) std1.d

pacbl

+ EIC (291,1633) std1.d Scan

x10 5

padbl

| I1STD (-d7

0,871
0,67
0,47

0,27

44

Bpewms npuema (m

4,695 MuH.
VAN

384 42

Ons cynebHoro ucnonb3oBaHus

BupTyaribHbivi CUMIO3UYM 10 TEKYLYUM TeHAEHUMSIM B 0briacty cyaebHov Tokeukonorum / Stefan W. Toennes, @paHk@yprt / epmanns

44

Bpewms npuema (m

x10

5

457

3,54

2573

152

0,57

ISTD (-d7)
291,1568
7-AMUHBI-cbnyHUTpasenbl
292,1606
284,1137
“m o ‘m “ ‘\‘ “ \‘\ ‘ l. ‘ ‘\‘ ‘ ‘M\m
283 284 285 286 287 288 289 290 291 292 293

Macc-k 3apsigy (M

® 5 kanubpaTopbl
® 1 BHELLHWIA KOHTPOJIb TOYHOCTHU

® 2 O6pasLpl ANs UCNbITaHWI K 3HAHUIO
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UNIVERSITATS ﬁ

KLINIKUM FRANKFUR
GOETHE UNIVERSITAT
L
LC-TOF KonnyecteeHHoe: anasenam
+ EIC (285,0789) std3.d Scan + CkaHuposatve (7,093-7,117, 7,142-7,197 mnH, 8 ckanupyer) std2.d
3 0 6 Z xi0 6 -
g 7148 mn. g 285,0764
c 1,27 Cl - 2.2
| Q 1873 Ounasenam
087 B
1,47
M \/1\0
067 1,27
B 287,0740
047
Kanubpatop 2 087
067 286,0799
027 ' ISTD (-d s
mr/n 041 288,2875 ( )
0 0.2 290,1080
‘ | ‘ ‘ 292,1055
\ \ \ \ \ \ | o I S R S R— I r
6 6,2 6.4 6,6 6,8 7.2 7.4 7.6 285 286 287 288 289 290 291 292
Bpewms npuema (m Macc-k 3apsay (M
+ EIC (290,1103) std3.d Scan
I 4
"@' X0 7,096 MUH.
&
67 °
CwurHan neperpyxeH
475]
°
Jal KBagpaTtHas kanubpoBska
0
T T T T
6 6,2 6.4 6,6 6.8 7 7.2 7.4 7.6 1 2mr/n
Bpewms npuema (m
[ns cyaeGHoro ncnonb3oBaHns
BupTyaribHbivi CUMIO3UYM 10 TEKYLYUM TeHAEHUMSIM B 0briacty cyaebHov Tokeukonorum / Stefan W. Toennes, @paHk@yprt / epmanns A |
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L]
n
LC-TOF KonunyecTtBeHHoe: diazepam-13 C
+ EIC (286,0789) std3.d Scan + CkanuposaHve (7,093-7,117, 7,142-7,197 muH, 8 ckaHnpyer) std2.d
- 3 6 |
£ ’ 7130 . g 2850764
& 4 cl = 227
259 Q 167 Diazepam-13 C
_ 1,67
| N—CH, 1,471
M \/1\0
1,52 1,27
B 287,0740
Kanubpatop 2 087
0,67 286,0799
0,57 ' ISTD (-d 5
mr/n 041 288,2875 ( )
0 0.2 290,1080
‘ | ‘ 292,1055
\ | \ \ \ \ \ o I S Y A — I
6 6,2 6.4 6,6 6,8 7.2 7.4 76 285 286 287 288 289 290 291 292
Bpewms npuema (M Macc-k 3apsay (M
+ EIC (290,1103) std3.d Scan
2 x0 4
2‘ 7,096 MUH.
&
o] ® 5 kanubpaTopbl
43 ® 1 BHELLHWI KOHTPOSb TOYHOCTH
i 4
= / ® 2 O6pasubl AN UCTILITaHWIA K 3HAHWIO
0
\ \ \ \ \ \ \ \ T T T
6 6,2 6.4 6,6 6.8 7 7.2 7.4 7.6 0 1 omr/n
[ns cyne6Horo ncnonb3oBaHus Bpew npema (
BupTyaribHbivi CUMIO3UYM 10 TEKYLYUM TeHAEHUMSIM B 0briacty cyaebHov Tokeukonorum / Stefan W. Toennes, @paHk@yprt / epmanns 1
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Drug nomoLym LWITypMOBOro Aesno KLINIKUM FRANKFURT

GOETHE UNIVERSITAT

Label A Farmula ¥H8 RTw+ Flag ¥8 Score v 8 Diff (Tgt. ppm) T8 miz v8 Mass v

=- Delorazepam| CI15HI0CIZNZ O 645 98,95 -253| 305,0245| 3040163
-- Diclazepam CI6HIZ2CIZ N2 O | I 319,04 3180328
-- Lormetazepam| C16H12 CI12 N2 02 654 9724 -1.02| 357.0168| 3340272
-- Lorazepam | C15HI10CIZ2 N2 02 5596 | low score &0 54 13,87 32,0202 3200164

26t QB C|EAaloc 1om| 2o st QB W ¢~

«104 |Diclazepam: +ES| Scan (rt: 6.98-7.04 min, & scans) Frag=125.. | ™ %102 Delorazepam: +ES| EIC(305..

319.0400 14 G452
5| (IC16H12CI2N20]+H)+ HaG
] 1 O -
M 4.844 ER{417.862
45 g 0 —
4 cl =N x102 |Diclazepam: +ESI EIC{319.0.
cl 14 7.q08
357 371,027 O
(MC1eH12CEM20]+H)+ o4
x102 Lorazepam: +ES|I EIC({321.0..
14 7.002
5963
04 A
x102 Lormetazepam: +ESI EIC{33..
14 6.535
04
1 e e L T T T T
318 39 30 321 32 33 3M 5 & 7 8
Counts vs. Mass-to-Charge (m/z) W Coun)s (%) vs. Acguisition Ti.
[ns cyneGHoro ncnonb3oBaHus
BupTyaribHbivi CUMIO3UYM 10 TEKYLYUM TeHAEHUMSIM B 0briacty cyaebHov Tokeukonorum / Stefan W. Toennes, @paHk@yprt / epmanns IE

Rechtsmedizin Frankfurt am Main



UNIVERSITATS ﬁ
/ KLINIKUM FRANKFUR
| GOETHE UNIVERSITAT

LC-TOF cKpuHUHT: ncnxmnaTtpmnyeckoe obpasel, Bonoc
A

)\

Quetiapin TIC

nsobunue

Kputepum naeHtTudunkaumm Prothipendyl

Fanonepugon

* ToyHaga maccaM + H + Asn

Ouaszenam

® WsoTton mogenu / OTHOLWIEHUS —A A Hopanasenam

® Bpewms yoepxaHus Biperiden

HocTtaTo4yHas (cyaebHO) HaaeXXHOCTU? b

KokauH

I [ Kap6amasenuH

A AMUTPUNTUNNH

PucnepungoH

MpomeTasnH

dnygkceTuH

[na cyneGHOro ucrnonb3oBaHUst

BupTyaribHbivi CUMIO3UYM 10 TEKYLYUM TeHAEHUMSIM B 0briacty cyaebHov Tokeukonorum / Stefan W. Toennes, @paHk@yprt / epmanns .. E
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i 4 KLINIKUM FRANKFURT

GOETHE UNIVERSITAT

LC-TOF: amdeTtamuH B Bonnocax Bce-UNoHbl

EI | =] Ed It EI W ECDL |:| il ks ﬂEl p AMA;:eraMwn rG:/pﬂBNsﬁ‘ 5 yposreii, ucnonsayentsie, 6 048, 5 0408 B, 0 QCs. )
B FindSpectra & | | 1 5 | 38 ' @ ;
Single Search Batch Search Batch Summarny Edit Compounds Spetitral Search Browse Spectra Edit Spectra
Mass Graphic | Mass List |
Precursor ion: |:| lon polarity: Library spectrum 283
1{:" 26
Tolerance: ) ppm (@ mDa lonization mode § 2 Hlﬂﬂﬁﬁa
= 1004 2 -
Collision enengy Z 904 .
[ ] 0.
Tolerangg;,,, eV 12
z 2 704
2 x10 OTHolweHve = 34,7 (139,4%) 081
¢
g Eﬂ— 0.6
Spectra far compound: Amphetamine (Amfetamine) o
K3 "/ Mrng, | o2
Cémpnund MName lon Species Precursor lan
) CpaBHE oV BOHOIC
3 .IE'J'I'Il:IhEtEII'I'IiﬂE! |:IE'JT| |:M+H_:H' 13611208 ° o041 152 253 354 138 DBRRS. 657
Amphetamifie (Am... e 22 60 P - e
Amphetamine (Am... 204
ToyHocTb KonntiectBeHHoe
10 136.11208
A0CTaTouYHd, YTOOLI NpoiTn 2 47
' 22 B 2’4|2'5 T 28 2'7| |2'8 2|'93 T T T T T T T T T l T
68 70 75 B8O Brﬁg npuem?(-'n:ln 95 100 105 1imecTiPsofigigmeyizs 1 135
m'z
1.2 1,3 1415 1,6 1,7 . 1,8 192 21 2,2 23 _2,4 25 2,6 2728 293
[Ans cyneGHoro vncnonk3osaHms Single Search Results: 1 hit for
Compound Name Formula Mass Anion Cation RT {min) Cas ChemSpider |hIF'-hEU@®

A RS YAy 70 7o TS G e e 1-Phenyl-2propanamine
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KLINIKUM FRANKFURT

GOETHE UNIVERSITAT

LC-TOF Bce-MoHbI : KOkanH B Bonocax

ile Edit View PCDL Links Help
Find Spectra =3 [ | [ 5 | &@ Iﬂ%l @ ‘ .
Single Sear(gl r ngdvge‘a%[ L Ml- Batch Summany Edit Compounds | Spectral Search Browse Spectra Edit Spectra

Mass Graphic | Mass U5t|

Precursor ion: |:| lon polarity: Library spectrum 35
110+ 54
Tolerance: () ppm (@ mDa lonization mode e 18211755

100.00

100
_ollision energy :

204 22
Tolerance: eV 07

Abundance

70+ 182
60 3
rectra for compound: Cocaine 1
. 50
Cam@fg:},l‘*‘:lr&eonoém Species Precursor lon  CE (V) 821
} 40+ 8
304.15433 o 204 15433
Cocaine (MH}+ 304.15433 20 30 zﬁ.y
c o | eises o
- -: a9

10+ : : 3 ’ ‘2721281
S IR BT M. S I O O O L i
60 70 B0 S50 100 110 120 130 140 150 160 170 180 150 200 210 Z20 230 240 250 260 270 280 250 300 310
miz TouHOCTL KORMUECTBEHHOE [OCTATOUHO,
Single Search Results: 8 hits HTOBbI NPOATI TECT HaBbIka
Compound Mame Formula Mass Anion Cation RT {min) CAS ChemSpider [UPAC Mame Spectra
Tropacocaine C15H1S5NOZ | 24514158 [l | B37-26-8 10377 8-Methyl-B-azabicyclo[3.2.1]oct-341 benzoate 3
4-Fuorotropacocaine C15H18FNOZ2 | 263.13216 ] ] 458558-65-3 | 4321252 3-Methyl-8-azabicyclo[3.2 1Joct-34d 44luorobenzo... |0
Morcocaine C16H1SNO4 | 28513141 [l ] 18717-72-1 | 555083 methyl (1 H.ZH.BS.ES}S—{DEH:LRE)'LQQ:QYCI._ 3
Cocaine  BVPTYaTeHEIT CHITIOSHYW 10 TEKYILVM TRREHIAIN 8 OOTIEGHA Cyaniion TOﬁIKOﬂC i Is_srfén V. Toennes, d’,LM TePVERKEE 1104 Methyl (1R 2R.35.55) 3-benzoylog)} Smethyl-8a... | 3




UNIVERSITATS

4 HapkoTtuyeckue Bewectsa B Bonocax ( XXX-MC / MC) KLINIKUM FRANKFURT

GOETHE UNIVERSITAT

53 aHanuTtoB 28 [eiiTeprpoBaHHble BHYTPEHHUE CTaH4apThl

° KOHOMA

TetparngpokaHHabuHon (THC), kaHHabvHon, kKaHHabuguon

. AmdeTamuH 1 gepmBaToB
AmdetamuH, metampetammd, MOMA, MDA, MDE,
dreHunnponaHonamuH (HopadeapviH), metTundeHmaat

. KokauH

KOKauH, 6€H30MN3KrOHWNH HOPKOKauHa, cocaethylene

° Onwnartbl / onvounabl
Bonock! o6essapaxuBaHue namenbyeHme ¢ repoviH, 6-aueTunmopduHa, MopuH, 6-aueTnnkogenHa, KogevH,

HOXHMLLAMM V5 4 LLAPOBON MeMbHNLE dihydocodeine, okcukogoH, ruapomopdoH, metagoH + EDDP,

OynpeHopdmH + norbuprenorphine, deHTaHun + norfentanyl, TunnguH +
pa3menbyeHne 25 Mr Bec TnuyHoro obpasua 2 4 o
nortilidine, Tpamagon + O-desmethyltramadol

ynbTpa ynbTpassyk (1 mn MeOHa) cdounbTpaii n

ynapusaHue 100 mkn pactsoputenem LC-4 mkn o Y CHOKOUTENTBHBIE

06BbEM NHBEKLN Awnasensbl, Hopanasensl, Temasensbl, okcasernbl, PyHUTpasens!
+--aminoflunitrazepam, 6poma3sensl, annpa3onbi, KNoHa3enbl
+--aminoclonazepam, nopasensbl, lormetazepam 3onnucer,
zopiclon, 3anennoH, gudeHrnapammH, 4OKCUIaMm1H,

ESI + XKX-MC / MC xnopdeHammH

®  Sample2Sample: 12 muH
- ppyrve

keTamuH, NperadanuH

Onsa cyne6Horo ncnonb3oBaHus

BupTyaribHbivi CUMIO3UYM 10 TEKYLYUM TeHAEHUMSIM B 0briacty cyaebHov Tokeukonorum / Stefan W. Toennes, @paHk@yprt / epmanns .. E
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0,01 Hr/ mr THC

0,02 Hr / Mr Tpebyemoit 4yBCTBUTENBHOCTM

BHyTpeHHWI cTangapT (OenTepupoBaHHbIN)

é HapkoTunyeckne Belectsa B Bonocax ( >KX-MC / MC )

UNIVERSITATS
KLINIKUM FRANKFUR

ETHE LINIVERSITAT

0,025 Hr / mr Anbnpasonbl

0,05 Hr / Mr Tpebyemoi 4yBCTBUTENBHOCTM

nycTou
315,2->193,1, 315,2-> 123,0 309,1 ->205,1, 309,1 -> 281,0
I %18 : , 5 )8(1‘6) Z
i 27
] | & e
“’ 0.8 1 7
o
g 06
5 A"M'N ] - —
80— \ \ \ \ \ \ \ ¢ \ \ \ \ \ \ \ \ \ \
3 78 77 78 78 § &1 83 BB PSZAB DSBS DAY
BBEMa ABUEMA (MUH) ETRANT RN (W)
0,025 Hr / mr 6ynpeHopduH 0,025 Hr / mr HopadenpuH
0,1 Hr / Mr Tpebyemoin 4yBCTBUTENBHOCTMN 0,1 Hr / Mr Tpebyemoi YyBCTBUTENBHOCTU ANs ameTaMUHOB
468,4 -> 414,4, 468,4 -> 396,1 152,1->134,1,152,1 > 1171
s x10 2 i 5 10 2 |
g
g i & 4
2 081 0,81
Y oe |
T 04 -
: 02- 032
o 0’4) _ e y o 0
\ \ \ \ \ \ \ ° 5 \ I \ \ \ \ \
4.8 468 47 48 49 5 14 1.8 1,8 1,7
Bpewma fipuema (Muk)

[nsa cynebHoro ncnonb3oBaHns
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OTUNOBLIN MMIOKYpPOoHU, B Bonocax XKX-MC / MC

Applied Biosystems 4000 Q-noywukon, ESI-
) . HOOC
Chrompack Inertsil ODS-3 koroHku, octanbHov HILIC cTonbysi HO 0
HO
LLOQ 3 nr/ mr a2 OH S CcH
w004 (A) \ ! N
(100 mr Beca obpasua) i
g 50 I Stun-rntokyponnga ( EtG)
L&) J )
- B0 4 | [
= i
E .. J .II
E 40 f fy [ 1
- 1 r'-. |' | 1
” I 1 . - ] 1| i J..- L J Lot ] n IL " I| | 1 N l'\_ J_:| | .I w1 ."I
o A \ " T A A dol ALV AN Yo WM T N A S TR VAL J o
WA 1 A J J y AATIRY W I LT LAY |__I|,Ir\nl i! L L AV I.
0 Yoy : : : : : - : ‘
08 1.0 1.5 20 25 30 35 4.0 45 5.0 5.5 B.0 6.5 70
Time, min
|
250 (B)
, 2001 "f'ﬂ'
a M Y
o 150 Fo
z [ 4
= ,u..-l "y { I'_r 1 |'l".'\""~ \_-"-l.w r b I.n W _4-" A i - . “r / -"-.Iu_h.ql ,""l'.___' '._,_'lr "N wld o Y et |I I "\_ f." A .
0 ) | ! iy ) k N |, L ".\_ o A R -'\-f\
l |: - ar LR
0
05 10 15 20 25 3.0 35 40 45 50 55 :
rime, min

J Mass Spectrom 2006, 41: 34-42
[ns cynebHoro ncnonb3oBaHns

LI
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KLINIKUM FRANKFURT

GOETHE UNIVERSITAT

2 ]
x10 3 nr/ mrEtG

1,6
1.4 - S/N: 137
12 LLOQ 0,8 nr / mr (25 mr Bosioc)
08 BHyTpeHHUWI cTangapT
0.6 .
04 - nycTomn
02 1__ /" j}

0 JA\

T T T T T T T T T T
69 7 717273747.57.67.7 v

496,0 -> 284,0, 496,0 -> 377,0 OTHOLWEHNE =
x10 2 | 604,8 (100,8%)

2
S
S 081
[0
2
g 0.6 7
5
8 041
5 _/\
0.2
0+

T T T T T T T
6,9 7 7172 73 7.4 7,5 7,6 7,7 7,8

Bpewmsi npvema (MuH)

[ns cyneGHoro ncnonb3oBaHus
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YyBCTBUTENBHOCTb U PyTMHA PpobacTHOCTU

o Bonocbl o6es3apaxmBaHme
N3menbyeHune ¢ HOXXHUWLUAMU
25 mr TvnnyHbli Bec obpasya, 24 v
NMHKy6auum ¢ punetpaymen 0,8 mn Boabl n
ncnapeHunsa gepmsatusayum ¢ 50 mkn NMHOA

ncnapeHus; 50 Mkn aTunaueTara UHbLEKLMN
2 MKnN

o MpepkonoHka: Agilent DB-1 mc (1 m) nocne
o6paTHoN npombiBka 1,5 MUH
[Meub konoHka: Agilent DB-1 mc (15 m)
HekaHbl MNMepekntoyvartens: 5,5 - 7 MUH nepexoa K
LTM-mogyne: Agilent DB-17ms (15 m)

NCI (aMMVIaK) X-MC / MC

* Sample2Sample: 14 MuH

Onsa Cy,CI,EGHOFO ncnonb3oBaHUA

BupTyaribHbivi CUMIO3UYM 10 TEKYLYUM TeHAEHUMSIM B 0briacty cyaebHov Tokeukonorum / Stefan W. Toennes, @paHk@yprt / epmanns

umwmsnhsﬁ

KLU FRANKFURY

REITAT

{39— Aux 2

Deans switch

ML
inlet O
Precolumn I Aux 1 |
GC aven Purged
Uktimate Union
— O
Restrictor
GE aven
0BT ms
Agilent 70008
GC/MS O
DB-17 ms
LT module

Petzel-Butr n gp. (2018) Tect Ha HapkoTukn Axan. 10: 177-183

Il“gﬂi

Rechtsmedizin Frankfurt am Main



4 MMB%:F ms
2 X ['X-MC / MC?

= [ : 15 I
BuUpTyarnsHbIvi cUMIIO3nyM o TEeKYLYNM TeHAEeHYMsM B obriacTv cyaebHovi Tokcukonormm / Stefan W. Toennes, ®paHkeypT / F'epmarus | 1 | l'%r
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f umwmsnhsﬁ
/ KLINIKUM FRANKFUR
| GOETHE UNIVERSITAT

[ToHATHe n koHpurypauua ' X-MC / MC

%N

. 2 POpCyHKM U 2 BXOAHBIX OTBEPCTUSA C ABOWHON NpobypeHHon 3auunweHbl -~ MA3
o Tonbko uenesoe coegnHeHne aHanusa, Cl-pexum, HeT El-macc-cnekTpbl

- CbIBOpPOTKa KaHHabuHouabl metaH PCI- Pexum (1x LTM)

- EtG B ammunake NCI- Pexxum (nepekntodeHme KOnoHku: gyxoeka + LTM) SET
*  Metoa / ynpasneHue npubopom : Yepes MassHunter MpuobpeTteHus 7000
Back Aux
Side
Back Inl Back
Back
tHe |EPC |—— | MMI fHLTM
D !
Front Inl Front "P R —
P
EtG EPC|——»| MMI — FID
Front Aux T
.1
AUX 2
3

[ns cynebHoro ncnonb3oBaHus
BupTyaribHbivi CUMIO3UYM 10 TEKYLYUM TeHAEHUMSIM B 0briacty cyaebHov Tokeukonorum / Stefan W. Toennes, @paHk@yprt / epmanns
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aBTOMaTn3aund

TBEPAO0da3HON IKCTPaKLUUm

* KOHOINJIA

C HoOYeBKou

®*  OcHoBHble npenaparbl

yepes [4eHb (cTabuiibHOCTb)

®*  WHTepHeT obpasel, NpUroToBUTENbHbLIN?

HET! (Crimwukom megneHHo, Hernbkmii)

* bynywee?

SKCTPaAKUNN >XMJKOCTb->KN/JKOCTh

[na cyne6Horo ncnonb3oBaHusi

BupTyaribHbivi CUMIO3UYM 10 TEKYLYUM TeHAEHUMSIM B 0briacty cyaebHov Tokeukonorum / Stefan W. Toennes, @paHk@yprt / epmanns .. E
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b A KLINIKUM FRANKFURT
- GOFETHE UNIVERSITAT

CynebHasi Tokcukosnorust 6onblue, YEM aHaIMUTUKM ...

*  KOMMNETEHTHOCTb B aHanNUTU4YeCKMX npoLeayp Heobxoammo

[10MONHEHHbLIN ...

* dapmakonormyeckme 1 TOKCUKONOrMYeCKMe IKCrepTmabl
* CypnebHas akcnepTnsa

® npaBoOBad dKcnepTni3a

 OnbIT B cyaebHble cnywaHus
« 00OyuyeHue

®*  Hay4HbllA UCcreaoBaHMe NpPoeKToB

Ons cyne6Horo ncnonb3oBaHus

BupTyaribHbivi CUMIO3UYM 10 TEKYLYUM TeHAEHUMSIM B 0briacty cyaebHov Tokeukonorum / Stefan W. Toennes, @paHk@yprt / epmanns
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Drug 85 Ti

By MARC SANTORA DEC. 14,

\L’fl‘ 8

https://www.nytimes.com/2016/12/14/n yre/?/'on/zomb/e//ke-sta te-was-caused-by-synthetic-marijuana.html

htips.//www.drugabuse.gov/related-topics/irends-statistics / nHgorpagmka / cuHTeéTuyeckas-cannabinoids-

National Institute
on Drug Abuse

Advancing Addiction Science

SYNTHETIC
CANNABINOIDS (K2/SPICE)
UNPREDICTABLE DANGER

k2 /SPICEIS NOT MARIJUANA

It's often called synthetic marijuana or fake weed because some
of its chemicals are like those inmarijuana. The effects can be
unpredictzble end in some cases, severe or even life-threatening.

Shradded, dried
plant matarial

A “natural” drug?
Mot aven close.

Man-made
chamicals

Formore information, visit
drugabuse. gowf publications) drug facts ) synthetic-cannabinoids

0

kZspice-Herpedckasyemas-onacHocTb

Ons cynebHoro ncnonb3oBaHusi

UNIVERSITATS &
KLINIKUM FRANKFURT

GOETHE LI

SYNTHETIC
CANNABINOIDS (K2/SPICE)
UNPREDICTABLE DANGER

SYNTHETIC CANNABINOIDS USE CAN

Be HARMFUL To Your HEALTH

2,695

calls to peleon contrel
canters for harmful sxposure
Froam thase drugs in 20168

POISON N

He:p

1-800-222-1222

ER wizits in 2011 wers
linked ta synthetic
cannabinoids*

28,531

A0 ot thesa
wigite imvalvad femalas,
and 70T involved males?

ot ER visits wara among
adolescents and young
adults ages 12-29%

Thm Boms i e i cbritom o fm e Carbn Semen . B0k H Y e o bt b ki s sk i
S A 0w e B S e e W B R L e L e e e
LB R TE T T

P iy i il
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[1n3anH nccnegoBaHus

6 npeameThbl

[ 0 mr JWH-018 ]

[ 2 mr JWH-018 ]

[ 3 mr JWH-018 ]

* JWH-018, kak 4ynctoe BewecTBo (6e3 KypeHns)

° HelpokorHutmuBHasa TecT batapeu

b 12 X cbiIBOpPOTKa & pPOTOBAst XKMAKOCTL , 5 X Mo4va ansa apMakoKMHETUKN

Ons Cyﬂ,e6HOFO ncnonb3oBaHUA
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7z
KX-MC / MC ueneBoun meton

* Agilent 1290 LC, JetStream ESI, 6460 MC / MC

*  cblBOpPOTKA OKCTPaKLMM XMAKOCTb-XMAKOCTb 0,5 Mn o
*  Opanbhbiii xugkoct  (Quantisal) pasbasneHne 0,1 mn meTaHona

° ypuHa 3KCTpaKumn XuakocTb-xnakoctb 0,5 mn, * GRD

° 11 Ananutel nogreepxaeHo ( LLOQs CeiBopoTka <0,01; OpanbHbivi xuakocTb <0,1; Moya <0,01 Hr / mn)

N
HET HET HET HET

[ns cynebHoro ncnonb3oBaHus
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[epBoe NpMMeHeHne npenaparTa ...

0,06 -
| ====lccnepoBaHue npu ycrnosuu (2 mr)
0.05 == [No6posoney 1 (2,9 mr) JobposoneL »
=2 (4,35 mr)

_ 0.04 Teske u gp. (2010) J Chromatogr B B
=
=
—~—
[
L
= 0.03
s
=
©
Q
=
S 0.02
= Y
I
(=}
x

0,01

0
0123456789101112
Bpems nocne Havyana ucnonb3oBaHuA [u]
[ns cynebHoro ncnonb3oBaHns
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JWH-018 kpnBon KOHUEHTpaUunsa-BpemMs

4,0
3,5

g

= 3.0

—_
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ey 2.5
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S

=3 1,5

I

2

s 10

®

<

I 0,5

<

- 0.0
60
50

=

s

= 40

-

=

g

s 30

©

o

=

I

o 20

=0

I

o

X

O 10

T

|_

0

0,1-

Ln (koHueHTpaums) [Hr / mn]

0,01
012345678910 11

o

012345678910 11 12 4 nocne nHranaumm

[ns cyneGHoro ncnonb3oBaHns

10

012345678910 1112 12 4y nocne uHranauum

®  asa pacnpoctpaHeHus
®  KuHeTtnka nogobHble THC

®  MHorodasHble ycTpaHeHue
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MeTabonuTtbl B CbIBOPOTKE

Kanu6partop 0,1 Hr / mn

5-HO-p
o 7-HO-5
=
=
=
O
o
®
= 4-HO-a
k 358 - 155 (uenb)
358 - 127 (knaccudukartop)
nycromn
01~
I I I I I I I I
2 25 3 3,5 4455556 6,5 MUH
x10 3 5
10 A JWH-018 neHTaHOBOWM KUCNOTbI
e
= 08 -
s
8
g 06
=
0,4
372 > 155 (uenb)
0.2 7 372 - 127 (knaccudukatop)
0 - ~ nycrou
1,0 1.2 1.4 16 1820222426 2.8 MuH
[ns cynebHoro ncnosnb3oBaHus
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MeTabonuTtbl B CbIBOPOTKE

UNIVERSITATS
KLINIKUM FRANKFUR

GOETHE UNIVERSITAT

5-HO-
Kanu6partop 0,1 Hr / mn P CbiBOpoTKa obpasey, 15 MUH
5-HO-p 4-HO-p
4-HO-p nocne MHranaumm
x10 3 x10 3
7 3-HO-p 7
o i 7-HO-a | 3-HO-p
s 6 6
[ 2-HO-p 6-HO-
S il 5
o} 5 5-HO-a
g i 4
4 4-HO-n
_ 3
6-HO-51
3 \ 358 - 155 2 N
2 - 358 > 127 | N
i nycromn i
017 \ \ \ \ \ \ \ 0 \ \ \ \ \ \ \
2 25 3 3,5 4455556 6,5 MUH 2 2.5 3 3,5 4455556 6,5 MUH
x10 3 T HeusBecTHbIN
10 JWH-018 neHTaHOBOW KMUCNOTbI 10
g JWH-018 neHTaHOBOW KUCNOTbI
= 08 7 0.8 7 meTa6onuT?
O
3 0.6 - 0.6
=
0,4 04
372 - 155
0.2 372 - 127 0.2
0 ~ nycrou 0 -
I I I I I I I I I I I I I I
1,0 1.2 1.4 1,6 1,82,02,22,42,6 2.8 MWH 1,01,2 1.4 1,6 1,8
[nsa cyne6Horo ncnonb3oBaHuUsi
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KoHueHTpauns Bpemsi KpmBbIX (MeTabonnTbl)

- 0,1

- 0,01

o
-
-

@® JWH-018

KoHueHTpauusa JWH-018 [Hr / mn]
KoHueHTpauua metabonuTta [Hr / mn]

| D JWH-018 neHTaHOBOW KUCNOTbI

O JWH-018-N- (5-rnapokcuneHTun) metabonut
0,01 1 1 1 T T T T 1 T T T T 1 0,001
0 1 2 3 4 5 6 7 8 9101112

Bpems nocne nHransiuum [4]

Toennes u ap. (2017) J. Pharm Biomed Aran 140

Ons cyne6Horo ucnonb3oBaHus
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KoHueHTpauua [Hr / mn]

JWH-018 6-HO-nngon-JWH-018 5-HO-neHTUn-JWH-018
C Makcumym 4,76 ( 2.90-9.91) C Makcumym 0.03 ( 0.00-0.17) C Makcumym 0,16 (0.06- 0,37)
C1240.03 (0.01-0.15) C1240,00 C1240,01 (0.00-0.03)

4-HO-neHTun-JWH-018
C Makeumym 0,18 (007- 0,41)
C1240,01 (0.00-0.06)

[na cyneGHOro ncnonb3oBaHUst

BupTyaribHbivi CUMIO3UYM 10 TEKYLYUM TeHAEHUMSIM B 0briacty cyaebHov Tokeukonorum / Stefan W. Toennes, @paHk@yprt / epmanns

UNIVERSITATS ﬁ

KLU FRANKFURY

VERSITAT

JWH-018 neHTaHOBOW KMCNOThI
C Makcumym 0,14 (0.06- 1,02)
C1240.03 (0.00-0.13)

Il“gﬂi
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= 2mg - 3mg

A dekTbl: «High»?

C cuiBopotka

cpenHee 3HayeHne + SEM

JWH-018 concentration (ng/mil)
-9

0 120 240 360 480 600 720
Time (min)

el +0mg = 2mg - 3mg
- “E‘ 8-
« VAS High s
-~=
o J
2 6
[at]
E
cpeaHee 3HayeHue = SEM g Y -
g
w 9 il
0+ . ® ® ® ®
0 120 240 360 480 600

Time (min
TenucceH n gp. (2018) Br J Pharmacol 175 (min)

[Onsa cynebHoro ncnonb3oBaHusi

Ilw‘é
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mm Omg e 2mg B 3mg

HenpokorHnTmnBHble adpeKThI 4.0-
g
@ I | |
= 3.5-
* Jlam6aa-c B 3a1ade k:
KPUTUYECKOrO OTCNEXMBaHWS 8 4.
g 3.
(CTT) 3
2.5-
AT w‘g’é‘%& & fn‘ﬁﬁd“
50+
2
°* MOTepu KOHTPONSA B 3aja4ye & 40-
°©
pasgeneHHoro BHumMaHusa (DAT) £ 304
S
‘5 204
g
2 10-
=
Z .

TenucceH n gp. (2018) Br J Pharmacol 175

[ns cynebHoro ncnonb3oBaHus
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CooTHolleHne o3kl n adpdektsl nnu MNK?

 HeTt cywectBeHHON pasHuubl B ntobon cobcTteeHHoCTU PK

OT 2 00 3 Mr 4o3bl

* [lo3sunpoBaHue apPeKkTMBHOCTU, Ncrnonbaya «MaacTpuxTckue TpewmHbl TpyObI»?

« AHanu3 ocTaTKoB;

Ot 0,09 po 2,10 mr ( MmegnaHa
1,14 mr)

[ns cynebHoro ncnonb3oBaHns
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JWH-018 B poTtoBas XXMgKoCcTb NPOTUB CbIBOPOTKA

30
25
g
Z 20
—_
=
§ 15
=
3
= 10
T
)
z
o 5
4
0
0,81
=
=
—
- 0.6
e
x
s
T 04
o
-
T
g
El 0.2
)
¥
0

012345678910 11 12 4 nocne nHranaumm

o =

- —_—
B 15 -
Cotiection Date:

Lotz EGEPY [MPREsp: BAR

(= =0 =k INEEST LIGLD

Toennes v ap. Tecrt (2018) JlekapcrtBeHHble cpegcTea AHan 10

O6LwmpHoe ycTpaHeHune <1y

O = cbIBOpOTKM (@ = 1 W)

O / C oTHoweHue: cpegHun 1.4, MKP
0,5 - 2,8 (muH 0,05 - Makc 554)

O6HapyxnBaemocTb: O <S

012345678910 11 12 4 nocne nHranaumm

[nsa cynebHoro ncnonb3oBaHus
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Mouva: JWH-073 bytaHoBon KMCNoTbl B BUAe metabonmra?

ET
JWH-018 :\lj\ JWH-018 neHTaHOBOI# KUCNOTbI

O OH

N Xyrrep n gp. (2012) J. Macc-Spectrom

O . O
o
(L os

JWH-073 O OH JWH-073 6yTaHoBOM KNCTOThI

Moran n gp. (2011) Anal Chem

[ns cynebHoro ncnonb3oBaHus
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Bbibop doparmeHTOB Ans ynpaBreHnsa 3anmucsamm

UNIVERSITATS ﬁ

KLINIKUM FRANKFURT

GOETHE UNIVERSITAT

@
417 De O | Leoe T
(CgH7N CcCO)
e & -
0 f
o™/
N m/z 155 m/z 127
®
N
H,
m/z 272
m/z 342
AHanuTt poauTens macca cdparmeHThI
JWH-018 JWH-018 M/ 3342 155, 127
MeHTaHoBas kucnota (+ 16 + 16-2) m/3372 155, 127
FmapokcunuposaHme uenb / Konblo (+ 16) m / 3 358 155, 127
ByTaHoBas kucnora (-12-2 + 16 + 16-2) m /3358 155, 127

Ménnep n gp. (2011) Tect Ha HapkoTuku AHan
Onsa cynebHoro ncnonb3oBaHus

BupTyaribHbivi CUMIO3UYM 10 TEKYLYUM TeHAEHUMSIM B 0briacty cyaebHov Tokeukonorum / Stefan W. Toennes, @paHk@yprt / epmanns
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j MeTabonnTbl B MoYe

UNIVERSITATS
KLINIKUM FRANKFUR

GOETHE UNMIVERSITAT
g o Wintermeyer n gp. (2010) Anal Chem Bioanal Mérnnep v 4p.
[~
2 g E (2011) AHanmn3s TecT Ha HapKOTUKU
S 5 £
© Q 3
2 t g
s E z HeckonbKko M3oMepHbIX MeTaboNUTbLI: AUTNMOPOKCUITMPOBAHHbIN
g &
W AernaporeHn3npoBaHHble Kkanmbparop
N 0,1 Hr/ mrn
B npobupke uccnenosaHus metabonuama
b6asucHbIVi
° OGHapyXeH B O HOM ayTEHTUYHOM OOpasLie Mo4n
I *  Glucuronidated 1y
Q.
2 2
2 &
v g
HensBecTHbIN 2
<
MeTabonurt (bl) =
o)
f\._/k :
J <
14l 9Pb
JWH-018
+ OH
+ OH
N ’
— -H2 12 4 moun
T T T T T T T T T T
1 1,2 1,4 1,6 1,8 2 2,2 2,4 2,6 2,8 MWH 2 2,5 3 3,5 4 4,5 5 5,5 6 6,5 7 MVH Bpewms yaepxunsaHnsa

Toennes u gp. (2017) J. Pharm Biomed Aran 150

Ons cyneGHoro ncnonb3oBaHUA
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N

OKcu-keto metTadbonuTbl

Moua (poaHou) nonb3osatensa JWH-018

neHTaHoBas
— 100 il 14,5 Kucnora
8= 13.0
- J 12.9 M I id
c onoglucuroniaes
= 125 k 1132
[ k- m/z = 548.19-548.20
s 0 . . . . . . - : - . M/z=372.15-372.16
10.0 11.0 12.0 13.0 14.0 15.0 16.0
Time [min]
Moua nocne chepmMmeHTaTUBHOIO rmaponunsa
neHTaHoOBasA
. 100 7 12.9 14.5 Kucrnorta
8% 13.4
= . dasa-I-MeTabonuTsi
— 14.9
m/z = 548.19-548.20
s 0 . - - | “"'-"‘~""-—’ — ‘-I-—"-"'I—m 972.15-372.16
10.0 11.0 12.0 13 0 14.0 15.0 16.0
Time [min]

Ménnep u gp. (2011) Tect Ha HapkoTuku AHan BaraHabe

u ap. (2016) Forensic Sci Int

[ns cynebHoro ncnonb3oBaHus
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OObIYHbIN MeTabonuT!
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GOETHE UNIVERSITAT

O6pas3ubl Mo4uun Kaxgoro cyobekrta (1 4, F'OPB)

x10 3
OKCU-KeTO-MeTabonuTbl V\\ neHTaHoOBas KUCNOTa
KanubpaTop
5 x10 27
- JWH-018 newranosoi MRM Aansa rupgpokeu-ket metabonura
= KUCNOTbI
5 -
4 o
® OAHa M Ta XXe KaK 1 And neHTaHOBOW KUCIOThbI
34
2 - 372,2->155,0,127,0
4 4
I I I I I I I I
1 1.2 1.4 1,6 1,82 2,2 2,4 2,6
Bpems npuema (MvH)
BasoBbIN (NnpeacTaBUTENbHbIN CYyOHEKT)
5 x10 2
8
®
8 _
3,5 4
2,53
1527
0517 \ \ \ \ \ \ \ \
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 1 1.2 1.4 1,6 1,82 22 2,4 2,6
1 12 14 16 182 22 24 26 Bpewms npuema (Muk)
Bpemsa npnema (MuH)
[ns cynebHoro ncnonb3oBaHus
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«Bba30oBbI ypOBEHb B CHIBOPOTKE KPOBWUY: HA YAUBIIEHNE MOMNOXNTENBbHbLIM

JWH-018 LN (koHueHTpauus) [Hr / mn]

@® JWH-018

| D JWH-018 neHTaHOBOW KUCNOTbI

O JWH-018-N- (5-rnapokcuneHTun) metabonut

UNIVERSITATS
KLINIKUM FRANKFUR

GOETHE UNIVERSITAT

JWH-018

f\
W

0,1

nsobunve

ba3sosbivi ypoBeHs 2 # 7

AT3 He.qegu

(.

0,01

(KoHUeHTpaums) [Hr

n

a30Bbiil ypoBeHb 2 # 6

NS

YcxogHbie obpasybl 1

A T4 Hepefin

Me'ra6o%| 7

0,01 1 T T T T T T 1 T T T T n nn1
0 1 2 3 4 5 6 7 8 9101112 R
Henen5,866,26,46,66,877,27,4
Bpemsi nocne uHransauum [4]
Bpems yaepxunBaHuns [MuH]
[ns cyneGHoro ncnonb3oBaHns
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«Bba30oBbI ypOBEHb B CbIBOPOTKE KPOBUY»: METAOONUTHI

5- & 4-HO-neHTNN
JWH-018

nsodunune

JWH-018 neHTaHOBOM KMUCNOThLI

A T 20 gHen

A 1 31 pHen
M/V\«»A/\\M/V\AW\MA.”\J\AAAJ\MAM_/\MQ basoseil
obpasey
) ba3zoBbivi
w ‘|' AA N\.,l\ Ma_ M A A NN obpasey
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
1.2 1.4 1,6 1,82 2,2 2,4 11,21,4161,82

Bpewmsi yaepxvBaHus [MuH]

[ns cyneGHoro ncnonb3oBaHns

BupTyaribHbivi CUMIO3UYM 10 TEKYLYUM TeHAEHUMSIM B 0briacty cyaebHov Tokeukonorum / Stefan W. Toennes, @paHk@yprt / epmanns .
Redhtsmedizn Frankfurt am Main



| umwmsnhsﬁ
A KLINIKUM FRANKFUR
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«Ba30BbIN MOUYM»: 06pasLbl Takke NONoXKUTENbHbIE

JWH-018 neHTaHOBOW KUCNOTbI

(HeT Apyrux meta6onutoB)

Okcu-keTo

nsoodunune

mMeTaoonut?

2 Hegenu crycTa (lMepeg nnayebo)
Yepes 3 Hegenn (4o 3 mr cocrosiHus)

T

Obpasey lMepBbiri MoYu ( 4O 2 MIr COCTOSIHUS)

11,21,416182 Bpems 2.22.42.6 2.8

YaepxaHusa [MyH]

cp Hegstad n gp. (2015) J. AHan Toxicol

Ons cynebHoro ucnonb3oBaHus
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naBHbIV pe3yJibTaTbl NCCJ1IeAO0BaHUA

JWH-018 n 6 metabonntoB B CbIBOPOTKE

° Het JWH-018, HO 13 glucuronidated meTabonntoB BbIBOAUTCS C MOYOW, rMaBHbIM OO bEKTOM He

SABNSIETCS NEHTAHOBOW KUCNOTbI (+ r’MAPOKCU-KETO-MEeTaboNunT)

® KuHeTuka MyanVl-compartement B CbIBOPOTKE KPOBU, a TakKXe
= [lopobHo THC

= bonee kopoTkoe Bpemsa obHapyxeHus B N0

Bnarogapum 3a ¢ouHaHCcOBYO noaaepxKy

- EBponeickui cotos byHa rereH

Alkohol yHa Drogen nwm
° [MpogomkuTensHoe ycTpaHeHne
Strallenverkehr (aHTUTOBapHI)

= HakonneHmne BeposiTHOM

= [AonroBpemMeHHble 3deKTbl UM TONEPaHTHOCTb
Yacte PREDICT (www.predictnps.eu)

Ons cyne6Horo ncnonb3oBaHus
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COaBTOPbI

. KomaHnpga B MaacTtpuxte, HugepnaHabl
WNoxanHec I'. Ramaekers, Eef I1. Theunissen, Hags RPW N'ytteH, Hatawa J1. Meiicon, Kum PC Kuypers, 3nusa b.

ae Coysa Fernandes lNMepHa

. KomaHpa B Frankfurt / Main, F'epmaHus
AHHa Geraths, BepHep Pogoda, Anekcangp Paulke, Kopa YaHngep, Stefan W. Toennes
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