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Sensitive analytical methods for various abused drugs and its metabolites in

authentic human samples including urines using liquid-chromatography tandem-mass-spectrometry
and/or gas-chromatography mass-spectrometry were newly established in this study. Authentic human
samples such as body fluids and solid tissues for analysis were obtained from autopsies. In
intoxication cases due to intake of synthetic cannabinoids, their specific metabolites excreted in
urine are thought to be useful as biomarker, because it is very difficult to detect their unchanged
parent molecular in urine samples owing to their distribution, excretion and manner of metabolism in
human body; concentrations of unchanged synthetic cannabinoids in urine are typically some
magnitudes lower than that of metabolites. In this study, metabolites of synthetic cannabinoids and
abused drugs were successfully determined in human urine samples, and their usefulness as biomarker
were also demonstrated.
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1. WFFEBHAA Y W) DTS 5

fElR K7 v JHO AT, HARTIIEEFE & BIBIED KIEICSUE S IR ESEY) O AR
FTEE « A 23k U < B & 4072, Rk 28 4 3 A 9 HIRF AL CRLiEIC 2340 BN EERE M & L
THEISATWS. LL, RBFEOELAME (AT R%E) Bikc EHRESHLTNS.
Mz T, A% —3y baeNLTHERRT v 7HITHMHERICE B L, PHROFLSHAS
nTWnas.

WolE 9, MKTIIAS ESICTHARTOMER KT v ZEOFATICEFEENT, ZhbOjiiE s
EIENEA AL E 7o o TE T D, BEICARTHE SN AT/ U REEMOA RS
Ve A REIC K DR HEFEFCETHIN, FloT—a v SFEEERENLZHHESND L
1278 o 7= (5 54 [FIEEHEHFHFES, 2016). 45 O EICEK TOFAT & FHO LRI,
FAHAT LIZHARTOMER KT v VOGN E MEIT I ETEEGIA - ZRENLTWD.

INLER R T v 7B X OEFEH OME O DiciE, "IN E O AMRRE R,
MmiE%E) HoOBHIWE, b L <I3XZOMREY L EE N R RAICHRIET 20ERSH 5.

B E OFEINIIRZ(LER ORI NEIEN TH 523, FHIZ L OfEBR KT v ZHE TITAK
DRI E N D RECIAE IR T &H % (Hasegawa et al., Forensic Toxcol 2015; 33: 45-53).
IR NRRBIILIR, BRI &2 o xt g & 35 &, 2 < ORI T O U EE 233
LIETFT 5~ bV » 7 2 F0 A5 1F & 1u(Hasegawa et al., Forensic Toxcol 2014; 32: 225-234),
FEE D OBRBE 2 T LV REEC LTS, AT, B KT v Z7HEEOH LWHE TIEA
K TORBWIER, REREESCZE DERNSHICONTOFRBIED T, 5 WA
ThdI DL,

XoT, B KT v ZEOREBIZMZ, T o ORBEY O/ - [FIE LD
Br - SEEDOBLENOEETH L.

2. WHIEO B

ZOMFETIE, EICHRRT v 78 - SURSEED OREWICE S LY T, OBEMTEE)
5Dt MUEYOEBESHTIEDOR K Q@AM TORFMGER KT v 7% - GLHA KT O IR
&R AR DFRE] QLR PE B D 3T - #E~DICH BT

FEEHEN N ECTRVMATHWD [HHEFIOE Mg - Ik D OfER K7~ 7 it &
FEYERINEIC K 2 mRERER 0T ) OO EIIBITE & L TEITT 5. EAMITIRIEEMS
12 K0 SR ORIR A BB L, & BB Y] 7 TALEE - 43T IE D ik - BE - SR ATV,
fElk K7 v ZEONRBED O SEESIEORRE T 5 2 L 2R A5, BoNmREICLY EIC
BEL BT ES COMNTEE~DIGA A BT, MA T, HPYEMEEICRE, H2WIEs
fiF2EcoREZBLT, ZRIMEL =T VA LV OBOFRBERE DS ~DRIE 21T
DT ELEAMETS.
3. WD Ik
O WFFErgRE o AF

WFFEIT Y720, K5 e MBI O AFIIMMEL LB S OAR L BIRORIE OFFC, FITIEEMH
IZBWTAT S . ELHEEEY - fER R T v VSO R EDNL 2 FEH TO e MEs - ik R - i
W) R OREE AT 5. £z, BE - WAURPGAR b E, R+ 5. mx <, &
BIOAFIZH T 0 ER, WEBREEDN R WIEE, QBEREORMEHEORKRS T L)%
N TEL OREIEZIET 5. AT, #@EICYH = CTHEL (Amin et al., Legal Med 2016; 19:
113-118), —80°CTHRAZ L Tdh B3tk IV 5.



Q@ HRWEOHEE - [FE

AF U7zalb (A - & FalED I3 £ YHETRAET DRIk n~ NI 7 4 —— 2 T LE
BEOHTRHLC-MSIMS) & H A v~ ~ 7T 7 4 ——HEOHFHGC-MS)IZ L 2 &AW DORESH
D WNIHEE 257, KA OWE I3 L TET —Z N— 2@ fFse E E o T2 X DA E %
179 . REBZREEITME E DT A7 0= b 7T LRV AANT MADIEIZE VTS, bLY
lidh 2 RA L TR 1256, EIPS O SR EERG 2AE-CRIHEBE (EISLATENFTERTS) IS b 1 /)
ZME, FEDEORMELHERIAZE L THE - REZRA25.
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@ BB TOREWE DR E R

BB OWE O E EAHTIITEARNAEERINEE WS, B - EESHTOT 7' —F &8l
i, BRIRL7- B FEBHIX L CTEREIATY, WEREESITEZMAIT L 2D ORE - 5%
o T 5.

@ fEE KT > 781 - ELURSERY ORI 0O SR AT 5 OB %

REPEY O SIRERIEIE OB T, BICAVDEBEITYHAECHRA - EHA T 5LC-MS/IMS (A
gilent 1200 LC-SL, Agilent 6460 Triple Quad LC/MS tandem MS)& GC-MS (Agilent 6850 GC,
Agilent 5975 mass spectrometry) & 9% . FFIIMER DI FIE - DT HIEERA, ZRHOR
72 53 RmE AL, IS A BT, BBHREUTIE, MR CORBFRE, WREGRALOMRE,
KDRAFTTE, EREORG 21T 5. flFECTIE, -dhibs (S, pH , AN
OISO, BEFRHE GEAH - A A 28U, MRS o b, fhHE s o s - #5),

Brs 287 15 GREERN, AL, E@BIE, 742 v 7IEOEL - /i), QUEChERS

(quick, easy, cheap, effective, rugged and safe) {EDW R A 5. AT TliX, LCTOorHEfE G
FAA Z 2« BUKMES T I« BKPED 7 A D HEEOH A X« BERE & /), GCTOEE(L 7
L OBFEE EFH O, FHEMR(LOHR) 2387, GC-MS T DRLEE (% H FRAL) Ml iE°LC-MS/MS
TORE BB BIEZIT S . WEOWEIZSH - T, KFZEOMLFEBRHEHOFH R
T5.

4. WFFERCR

THET, FHBENTRAELAGRFT v 78 - SLAEGZEYREEFFIOWT, "EMS 217

WV, ZNHNHOE NREIORILE BB O AT O Z LR TH - 2.

()BT A4 F MAB-CHMINACA T35 T DT
- WEtO AT

WEIC, AT E A4 R TdH % MAB-CHMINACA 235 U 7= h 35 3500 T =l i) 4
EhaLTRY, TORRCERE L REEZ WOzt o 72,
- G DRI & 53T

SCERIHARIZ LD, PRSI D MAB-CHMINACA U DO FEYE & 2 SRR A L, LC-MS/MS
FRAWCTINODBEREI e~ NS L~ ARARY MVEET, HE CEZ BN A 50T L,
REMOFEREG D7 v~ N T T LR AANT MEZHEBLTHRL LADESZ &ITLY,
PR A (MAB-CHMINACA M1, MAB-CHMINACA M11) Z B 52 L=, B Rk D oxf
SE OFHIZIE QUEChERS %4 W 7z,

R O E BT LC-MS/MS % vy, 2KHE ) A XD 7e WRIF e — 7 2157
i FBR(Limit of detection)iX WM TH 0.1 ng/mL Tho7=. oW FEO BN - HREIZENT



HRHEHANTH 72, RFPFOZNLRHWIT, —30C, 4C T L T=RIRBHEFFTH LBEMET
IR E T o Tz,
o FREBL T ORI

MAB-CHMINACA M1 & MAB-CHMINACA M11 DR Fig 3% 24, 2.1720.15 ng/mL,
10.240.31 ng/mL TH - 7=. 728, JRH D MAB-CHMINACA RE(LIKITE R FRU T TH - 72,
b bR TR 2 FI V2R e C PR S TR R &, Tox OEBEORIE & TR OB
REL B> TERY, MEDOFEIN, ERREEIC K 28N OO ENE 2 5
ni-.
OO REE LD, EERFHTEMMEGE &R L 72 (Hasegawa K, et al. Drug Test Anal.
10(2):365-371. 2018).

(2)BRH > F € ) A | SF-ADB-PINACA H1 #5554 T D 4347
- WEtO AT

WEIZ, AT A R ThHDH S5F-ADB-PINACA 73 B 5- L 7= h B 58 5545 C mlvEME S & 3
fiLTEY, ZOBIERE LIZRERZ W Tl & T o172,
< TS DR & AT

R IC L Y, T SIS S5F-ADB-PINACA R DOREYE L A S FEEEE A L, LC-MS/MS
ERAONTCINOOERE v~ T AL~ RAARY MRS, @85 a7 RwE 2 o8 L,
R OIERESL L DI v~ N 7T ALY AARY MV AR L THRL LAbESZ Licky,
SR H X754 (ADB-PINACA 5-OH, ADB-PINACA pentanoic acid)Z B 57202 L=, & Rkl s o
M ORI IX QUEChERS 4 AV 7z,

R D TSIHTIZIE LC-MS/MS & Hvy, JHE ) A XD 7 BAF RN e — 7 2457,
# H TR (Limit of detection)i WL TH 0.1 ng/mL Th-o7z. SO FEOHN - HEESENT
HFRFMPHANTH 7=, MZ T, Sciex tED QTrap-4000 EHE/HrEEE % HWC, RIFD
5F-ADB-PINACA RZALIKD KRS ATRE T dh o 72
- JREEE O ARER EE

ADB-PINACA 5-OH & ADB-PINACA pentanoic acid ® & 11X Z L, 26.7+0.83 ng/mL,
543+63 ng/mL T& - 7=. JRH D 5F-ADB-PINACA ARZEAVIRIT 89.7+11 pg/mL TH-7-. T
T, EBEOFEFEEHIORF D SF-ADB-PINACA (it 2 Bt « &8 L= fliddfs Sh Tk
59, ZOWENRY Lotz £, REMEOGHTOFAEL RB S,
- R
INOOREREE L O, 5 39 [ HAMEEFETFINTHE M L2 & FERE T 52 (The 56th

annural meeting of the International Association of Forensic Toxicologists, 2018) THRFE&#1T-7-.

5. ERFEEKmILE

(s Gt 2 )
1.

Hasegawa K, Minakata K, Gonmori K, Nozawa H, Yamagishi I, Watanabe K, Suzuki O: Identification
and quantification of predominant metabolites of synthetic cannnabinoid MAB-CHMINACA in an
authentic human urine specimen. Drug Testing and Analysis. Z=#¢f 10(2): 365-371. 2018.



2.
Hasegawa K, Amin W, Nozawa H, Yamagishi I, Minakata K, Watanabe K, Suzuki O: Fatal zolpidem

poisoning due to its intravenous self-injection: postmortem distribution/redistribution of zolpidem and its
predominant metabolite zolpidem phenyl-4-carboxylic acid in body fluids and solid tissues in an autopsy
case. Forensic Science International. ##if 290:111-120, 2018.

CFREL) Gt 2 1B

1.

ERJNGLKER : & MRF NS OAEK S B/ A4 K 5F-ADB-PINACA R DR .

55 39 [l H ARIEE 2P P £ 4. 2017, IR,

2.

Hasegawa K, Wurita A, Minakata K, Nozawa H, Yamagishi |, Watanabe K, Suzuki O: Identification and
quantification of synthetic cannabinoid 5F-ADB-PINACA and its predominant metabolites in an
authentic human urine specimen. The 56th Annual Meeting of the International Association of Forensic

Toxicologists, 2018.

(XEF) G 0 )

(PE &R PEME]
Ok Gt o )

ORI Gt 0 1)

(& Dfih]

B LN— U
https://researchmap.jp/40574025/
6. W7ok

(1) WF7E55 84
L

) WHget /1
WEFEt 3 K4 B0 B Al
o —<7K4 . (AMIN, wurita)

KB Z X D0F58E, FEZEOAR EFEICBONTE/MT 20O TT. 207, RO EMLVIERRDAKEIC
SN, EOEREFICES GO TIIRL, TONEERICHET 2 RIERLHEIEDL, AFEEMACmE S ET.



