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Psychoactive Substances — intoxication cases and identification); (z )
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1. PMMA (4-Methoxymethamphetamine) 2 & 3-8 %8 % 4|1+
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PMMA A #8¢ enfi i 7 v § A dray F|pt A {77 chp
131 & § 4734 PMMA % 4 88975000k 88 %8 b (in virto) §
B 2. NS ) ¥ 22 methamphetamine (MA)2 MDMA 4p = b
oo PSR T PMMA ¢ & A *3F= OH-MA -~ PMA -
4-hydroxymethamphetamine  (4-OH-MA) 2 dihydroxy-
methamphetamine (di-OH-MA) ; » MA & & & # =
amphetamine ~ OH-MA - di-OH-MA ; MDMA i & & 3#f=
di-OH-MA ~ MDA - & PMMA ~ MA - MDMA ¢ Z:E 4% 7 &
7+ incubation120-360 4 45 {5 &2 4 di-OH-MA ek & 2 & §

b 5 0-2.2% -~ 0-0.01% ~ 2.2-54% - A4 FA 247 F S %
ot > CYP2D6 £ F17|(genotype)¥+>+ PMMA ik 24p fi >t
MA 2 MDMA ¥ 588 & =« chom PMMA % A 33750k 1Y
2 & A4 B §_4-OH-MA > # 25 2 eh 4-OH-MA 42 % §v
CYP2D6 A #1343 £ & cr4p B 2 -MDMA 3 4& 4 & 5 # &
# (1 di-OH-MA 4p #2>F PMMA 2 MA %

P ABEAR G BB aUZR KBS A 1 & & F 5 (designer
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encountered synthetic cathinone ~ « -PHP -~ acetylfentanyl »

T_¥ % #8371 designerdrugs A A f8 ¥ 4 & (il BHEAR o

BARRFFRIE L LRI R LR~
methanol 3 3F-9¢ > #t < {8 B+ K iz 0 L 20%
methanol-10mM ammonium acetate buffer w3 + % % 47 -
LC/Q-TOFMS % % @& *  NexeraX, (Shimadzu) 2%
TripleTOF5600 SYSTEM(AB SCIEX) » 4 3¢ += = L-column
2 ODS(3 um particle ; 150 x 1.5 mm) » # #4p 4 &) 2 A: 5%
methanol-10mM ammonium acetate buffer(AAc) B: 95%
methanol-10mM (AAc) buffer » jxi& 2 0.10 mL/min »
ok U RS RN o kP a-PHP %2 acetylfentanyl
T Jf;‘%fi%i/jt v ;% (standard addition method) - ¢ -PHP %
acetylfentanyl erff 2 B4c » 0 48P T Adg TR T & *
ethyl acetate(EA) % B~ > drwfs @ * § § vRic > £ 8 * EA W
% 6153 GCIMS> 12 SIM #-5¢ {7 & & 47 < (GC/MS-QP4010
Plus)(capillary column Rix-sSil MS ; 0.25 x 1.5 mm > 0.25 um)

FohESHTAEEY F BXxrn ke 4Bl d g-PHP
413 ng/mL % acetylfentanyl 69 ng/mL - « -PHP & 35 J& & %)
% hydroxylation ~ reduction of 5 -keto moiety %# 2”-oxidation -
acetylfentanyl 3% & 4 %] 2_hydroxylation ~ deacetylation -
AR E R T X E A (victim) b 2 fe® % o -PHP 2

acetylfentanyl 3 4p B % -
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2 EPES %% # 3= % i - mephedrone (4-methylmethcathinone) &
New Psychoactive Substance (NPS) & B X% % o fj ¥ iz
2% 7 mephedrone % A ¥ ek ited > A H o
NPS drugs -1 e 4 e oo R FT 7 B E i 2010
&3 2015 % 3% » 5 &R > mephedrone 4p i 3% 7 & 5|

£3+60 % o

ﬁ%%%ﬁ%@i&%%iﬁﬁ%’%@F?%i#%ﬁ%
2 12 liquid-liquid extraction(LLE):& {7 % B~ £ 12 GC/MS 4 15>

41 mephedrone B M+ & Rkt E 2 LLE F B 2
N-methyl-bis(trifluoroacetamide)(MBTFA) #+ 24 {8 /3 & %
GC/IMS & 7 & A 45 o

2010 = 2015 & 3 * mephedrone 4p i 7z 7= & i foik & B At
s 2000 # (1, 011% )~ 2011 & (5, 045% ) -
2012 # (4 *,0.30%) ~ 2013 & (16 ,0.79%) ~ 2014 &
(22 #,1%)~2015 & 1-3 * (12 i#*, 2.4%) - mephedrone #p R

b

®R&

B TyoEgr s 38 A(GHEE G 2171 A) B g

F
g

A~

B 92% @ 87%:niB k3 £ 4% * W L o-mephedrone

"

b

i ¢ 5 % %484 1 mephedrone jk A& § & 5 0.05-7.0

pg/mL o 4245 583+ 35 95%¢ mephedrone k> k2 k25 &£ &

— =k
A >t

% 13 5fmH s ZH 8 P - 27 95%R k& el
@ * Tclub drugs | » W& & 4l eh% 2L & 25 (MDMA -
amphetamine ~ methamphetamine) § 7 47% > # v e3¢ 4553
GHB 33%-~cocaine 27% -~ ketamine 7% ~ methiopropamine (MPA)
3% % H v e NPS drugs ¢ #& ethylphenidate ~ ethylone -

methoxetamine ~ 6- (2-aminopropyl) benzofuran (6-APB) - # ¢



3 28%:hiE kG £ H R v OFEE PR B R 5 20-201

mg/dL - @ 12 % mephedrone snip %k 5 & & & * 3L %] > &

>y

£ § 2 A clubdrugs | @ # # § € * mephedrone - 2
2% mephedrone 7 i€ 2010 & 4 7 B a5 5 F 413 5o
ZE g HixE P2 o mephedrone Ap R v & @ ¢ 2010 1
2015 # 3" AR FT R 07% A B v L YR EPE R
& 5] % amphetamine 1.8% ~ methamphetamine 1.0% - MDMA
1.1% ~ cocaine 7.5% - mephedrone # = i % § £ £ v club
drugs & &g * >t fb § H - @ % o ;d F P - B &
FoFRFIVRIYLSE RIG ERHL TR
vt Reng 5 f 35 GHB & .3 v e NPS drugs °

GABA chjw2 F» > pregabalin &.i5# kAL il = FRh* &
i F o E g > (e opregabalin # 2R % R ¥ Rk %
- Mo A BT B g aE 2 pregabalin ez & A 47 > JE

@%%g§iﬁ$ﬁ,jgﬁypm;§$ﬁiiﬁaﬁ$

12 LC-MS-MS % §72 Pﬁ—* X E2 ¥ P 0 pregabalin
R P REEEE?P AT FRELEI NI DGR H U
<L EE T o &Rl pregabalin 4p

kL EYEF kit fin
Z ¢ & 1 pregabalin 2. median k& % § B4 5] G OE
Fgor= 2% 7.0pg/mL (<0.6-21.6mg/L) > @ 2 T R FH
®r = ok 2L 26 pg/ml (< 0.6-49 mg/ll) o H ¢ H
pregabalin m #3% 7= % ¢ 5 57.0 ug/mL (28-182 mg/L) - K

* pregabalin 2% & L3+ 4 % BERZ K5 2.8 pg/mL
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(11-46.7 mg/L) - pregabalin 4p ki 52 > % 2 ¢ I > 93 % % &
Bt v BN F o R RS R T  hE S A
EAE F 5 X 0 & B & W 5 antidepressants ~ opioids -
benzodiazepines ~ opiates ~ alcohol ~ antipsychotics ~ cocaine -
cardiac drugs ~ amphetamine - cannabis ~ anticonvulsants -
antihistamines - @ New  Psychoactive  Substances
(methxophenidine and synthetic cannabinoids) = } 7 # ¢ 2
7 % %% Mo o pregabalin hig * HgFu] g 2 H TP R
S Pr R A EH & F > F]ptaE = pregabalin sz E A 477 E o

?y&pﬁg§$ﬁii#9ﬁ%%°

Novel Psychoactive Substances (NPS) AR 4 22 4 5% 5 px
# 7 Bcd ¥ 2 48% > 7]t new cathinones 2 # ik Fde chig
B - ﬁﬁi % F¥E - PV8, synthetic pyrrolidinophenone % 2013
E3p AR B 5B B s & (Uchiyama et al 2014) »

BFLFHEARY AP eom RY PVE A BTk en
FED TS NG RO EAMAEFFEHNET ra

-PVT % q-PVP fp iuenie® > fodl ¥ ezr § e NPS — 4 1 32
FEYFEAEEEL A O AL TR n KEL D
B FIAR @ 525 AR R v R g AR S PV ARt B Ae

ZRF (SRS E o do% T L R R T % -
iz JLT § pRenRik § % T JRIRY PVB s gt o B
AL L& P IR PV & A s RO A (HLM) 7 35
efE T M % 3% iF high-resolution mass spectrometry (HRMS)

3 PV8 fiFugimie ¢ cnih BA 4 o

&L FHATF %G > 24 PV8 incubation 7 HLM pool # 1
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] i > £ * mobile phase A (0.1% formic acid in water) ff#
100 % {4 » 12 Accucore C18 column (2.6 um ; 100 x 2.1 mm)
Lr20 248 o PV R A S 4473 & 0 HJu PV8 118
7V incubation A4 FEAFER e 2 ) PF 0 B F TR m e He RY
* mobile phase A ## 5 % ¢ > & 12 Synergi Hydro-RP column
(4 um 5 150 X 2 mm)A 330 A 4k o Ak el Rl A ®
Thermo Scientific Q-Exactive HRMS 1+ full-scan = 3 -
data-dependent mass spectrometry = ;2 & 47 o MFEKm iz I *
silico MetaSite software 4 7 2 metabolite masses>~ 4 * all —

ion-fragmentation mass = ;* & &% N HHA 4 o

PSS PV X f‘ﬁ}iﬁ28/»\§:_,p\i,]v+,%-nﬁ;_1'?24
puL/min*mg - Fl3f 5 PV8 & 4 4855 intermediate 7%
F 5 23.0-mL/min/kg » H % #E5 ¢ 35 iminium formation ~

aliphatic hydroxylation -~ ketone formation ~ N-delkylation

/4

/4

N-dealkylation ~ ketone reduction - aliphatic hydroxylation

glucuronidation o #3F 8w e 3 iF 4 & 8 B TG

EAl

di-hydroxylation > ketone reduction > hydroxylation o % &
glucuronidated & #4f » AIFR e FL I oA 3 B R
e % B4 2 % 5 hydroxylated & ¥ A 4~ (aliphatic %

aromatic) -

T H PV8 ek #rA 4 % — =tAk g% 41 & ¥ 12 high-resolution
mass spectrometry & 47 2 BH 5 o T iR %’5 2 0E
BB o A% RAn K AT T R ES D Rk ¢ PV8 R o
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Simultaneous Determination and Quantitation of Fentanyl, Norfentanyl,
Alfentanil, And Sufentanil in Postmortem Blood and Urine By LC-MS/MS

Yun-Chen Tsao™, Hsiu-Chuan Liu*, Ray H. Liu? Dong-Liang Lin*
!Department of Forensic Toxicology, Institute of Forensic Medicine, Ministry of Justice, Taipei, Taiwan;
“Department of Justice Sciences, University of Alabama at Birmingham, Birmingham, AL, USA.

Introduction: Fentanyl (F), norfentanyl (NF), alfentanil (AF), and sufentanil (SF) are
short-acting and highly potent p-opioid agonists that are widely used for anesthetic and
analgesic purposes. Therapeutic levels of these fentanyl-like compounds are as low as 1
ng/mL in plasma, therefore it’s important to develop a sensitive method for detection and
guantitation.

Aims: Since these synthetic compounds are often present in postmortem specimens from
accidental, suicidal, and homicidal poisoning cases, we have developed a simple and sensitive
LC-MS/MS method for their analysis in postmortem samples to assist medical examiners in
determining the cause of death.

Methods: 2 mL of 1.5 M Na,CO3/NaHCO; (pH = 9.5) buffer solution was added to 1 mL of
blood or urine samples containing the analytes’s deuterated analogs, F-ds, NF-ds, AF-ds, and
SF-ds — quantitatively added to serve as internal standards. Liquid-liquid extraction was
performed with 3 mL dichloromethane/1,2-dichloroethane/n-heptane/ethyl acetate (1:1:1:1,
v/v) mixture. Chromatographic separation was achieved using an Agilent Zorbax SB-Aq (100
mm x 2.1 mm i.d., 1.8-um particle) analytical column at 50 °C. The mobile phase consisted of
0.1% formic acid (v/v) in water (A) and methanol (B) at a flow rate of 0.32 mL/min. Mass
spectrometric analysis was performed under electrospray ionization in positive-ion multiple
reaction monitoring (MRM) mode. The precursor and two transition ions (m/z) adopted for F,
NF, AF, and SF were 337, 188/105; 233, 150/84; 417, 268/197; and 387, 238/111, respectively.
Corresponding precursor and transition ions (m/z) for F-ds, NF-ds, AF-ds, and SF-ds were 342,
188/105; 238, 155/84; 420, 271/200; and 392, 238/111, respectively.

Results: Drug-free blood and urine samples, fortified with 2—40 ng/mL of the four analytes of
interest, used for method validation yielded the following results: (a) average extraction
recoveries ranges: 67.04-98.64% for blood, 58.93-98.90% for urine; (b) intraday and
interday precision ranges (percent CV): 0.37-3.31% and 0.77-8.55%; (c) intraday and
interday accuracy ranges: 88.93-104.6% and 92.37-106.3%; and (d) calibration linearity (r%),
detection limit (LOD), and quantitation limit (LOQ): >0.999, 0.01-0.1 ng/mL, and 0.01-0.1
ng/mL, respectively. LOD was defined as the lowest concentration at which ion ratio pairs
monitored for a particular analyte fell within +20% of that observed in the standard; while
LOQ was defined as the lowest concentration at which LOD requirements were met and the
observed concentration also fell within +20% of the expected value. Observed ion
suppression was about 30% for F and NF; 35% for AF; and 45% for SF. This phenomenon
was closely monitored — and found adequately compensated for — when the analytes’
deuterated analogs were used as the internal standards for quantification. Among 3740
toxicological cases during the 2014— Feb. 2015 periods in our institute, 18 blood specimens
were found to contain at least one of these four compounds with the following means and
concentration ranges (ng/mL): F (6.51, 0.18-29.10); NF (1.80, 0.09-5.79).

Conclusions: The validated protocols are easy and quick to carry out, and have been
successfully utilized to the analysis of these fentanyl-like compounds in postmortem samples.

Key Words: Fentanyl, Fentanyl-like drugs, Postmortem, LC-MS/MS
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Simultaneous Determination and Quantitation of Fentanyl, Norfentanyl,
Alfentanil, and Sufentanil in Postmortem Blood and Urine by LC-MS/MS

Yun-Chen Tsao, M$*', Hsiu-Chuan Liu, PhD', Ray H. Liu, PhD? and Dong-Liang Lin, PhD?

1Department of Forensic Toxicology, Institute of Forensic Medicine, Ministry of Justice, Taipei, Taiwan
Department of Justice Sciences, University of Alabama at Birmingham, Birmingham, AL, LISA.

Introduction

Fenianyl, noMentanyl, atlenianil, and sufentanll are shor-acting
and highly potent p-oploid agonists that are widely used for
anesthetic and analgesic purposes. Therapeutic levels of these
fentanyl-like compounds are as low as 1 ngiml In plasma,
therefore s Important to develop a sensltive method for debection
and quanttation.

Since thesa synihatic compounds are ofien present In postmornem
specimens from accidental, suicidal, and homicidal paolsoning
cases, we have developed 3 simple and sensitive LC-MSMS
method for thelr analysls In postmoriem samples to assist medical
examiners In determining the cause of death.

1. Instrument conditions

Aglient 1290 Infinity LC Sysiems and 6450 Triple Quadnmpale
Chromatographic separation was achieved using an Agllent Zorbax
S8-Aq (100 mm = 2.1 mm Ld., 1.5-um partiche) analytical column at
50°C. The mobile phase consisted of 0.1% Tormic acia (vAv) In water
(A} and methanol (B) at a3 fow rate of 0.32 mlmin. Mass
spectrometric analysis was performed unger electrospray lonization
In posttve-don muitiple reaction monitaring (MRM) mode.

Tabis 1. Trewborms amd WSS condiborm for sech arslybs e rimrme wheedees i LCVEUMY

Precunacr Target
len | o i)
Erl e a7 158 A M M 48

[Famtamd-s, [T M2 158 40

[Tl = F=ol 158 o 1B B4 8 108
[Mertoniangtdy [ L") F=tl 158 S 1B 84 8 108
[ - 417 i ¥ B8 W m N
ientanild, [T ] o 128 Mmoo wm m N
Gutentand T 48T LE] HE A i o
Eafentnid, [ ] e 131 mE W oM N

2. Sample preparation

2,5, 10, 20, 40 ng/mL splked standards with 1 mL drug-free blood or urine
‘and 50 pl Intemal standands (10 ngémL)

compounds.
Table & Aswits of e scelyss of feriery sd noclesternyd in postmcries ez

owr Institute, 23 cases were found to contaln at least one of these four
| Add 2 mL of 1.5 ki Bia, 00, MAHCO, inH = 9.5} buffer solulion and mix ]

S il B
mixture and shake for 15 minutes
Centbifuge at 2000 for 15 minutes and transfer the supematant o tubes _ . ¥ 1
mm m (=)
of e crganic cxiract sysem I castic content & ADESEES 21430
D = E] 161-28.37 1233214.15
Feeconstiution with the LC moble phase [EET oo i D=t =k
5 pl of the reconsStuied extract was Injected o the LO-A3042 [ s 4 240515841 53.10+54.50
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Preparing Postmortem Blood by “QUuEChERS” Extraction Methods for
LC-MS/MS Analysis of Drugs and Toxic Compounds

Hsiu-Chuan Liu?, Hsi-Tzu Lee!, Yung-Chun Lai*!, Yun-Chen Tsao®, Ray H. Liu? Dong-Liang Lin®
1Department of Forensic Toxicology, Institute of Forensic Medicine, Ministry of Justice, Taipei, Taiwan;
2Department of Justice Sciences, University of Alabama at Birmingham, Birmingham, AL, USA.

Aim: To develop a modified QUEChERS method for analysis of drugs and toxic compounds
in postmortem blood samples.

Objective: Analysis of drugs and toxic compounds in postmortem blood is complicated by
the presence of hemolyzed blood products and a wide variety of analytes of interest (often at
low concentrations) with basic/acidic, hydrophilic/hydrophobic characteristics. Having noted
successful applications of the “QUEChERS” (quick, easy, cheap, effective, rugged, and safe)
extraction methods to the analysis of pesticide residues in food and agricultural products, we
have conducted this study to develop an optimal QUEChERS method for effective extraction
of drugs and toxic compounds from postmortem blood samples for LC-MS/MS analysis.

Materials and Methods: The modified QUEChERS approach involved a 2-step process, i.e.,
extraction/partitioning and dispersive-solid phase extraction (d-SPE). In step 1, 1-mL aliquots
of blood sample were extracted by six different QUEChERS methods, each partitioning into
three layers by centrifugation. In step 2, each of the six resulting top extract layers was
processed with three different d-SPE sorbents, followed by centrifugation. Supernatants
derived from these processes (a total of 18 combinations) were analyzed by LC-MS/MS to
evaluate the recoveries of the analytes of interest. A mixture of 31 forensically relevant drugs
(including opiates, amphetamines, cocaine, benzodiazepines) and 23 case samples were
included in this study; results were compared against those derived from the Toxi-tubes® A
liquid-liquid extraction (LLE) method, that has been established and routinely used in our
laboratory.

Results: The modified QUEChERS method included the use of inorganic salts helpful to
blood coagulation and isolation of the organic extract phase. Combination of 1-mL
Na,CO3/NaHCO; buffer, 0.8-g anhydrous MgSO, (as dehydrating agent), 0.2-g NaCl (as
salting-out agent), 2-mL acetonitrile (as organic solvent), and the d-SPE cleanup sorbent
(containing 25-mg PSA, 25-mg C18EC and 150-mg MgSO,) provided optimal sample
pretreatment products. Recoveries of the 31 analytes (each at 0.5 pg/mL) ranged from 56 to
78%, except morphine (40%) and benzoylecgonine (33%). Application of this modified
QUEChERS and the LLE methods to the analysis of 23 casework postmortem blood
specimens generated a combined total of 168 positive results of 84 compounds; 85.1% and
82.7% of these positives were reported by the modified QUEChERS and the LLE methods,
respectively. For drugs that were detected by both methods, their quantitative data were in
good agreement.

Conclusion: A modified QUEChERS method, operated under alkaline condition, has been
successfully developed to pretreat postmortem blood for LC-MS/MS analysis of drugs and
toxic compounds. New abuse drugs, such as 4-chloroamphetamine, 5-MeO-MiPT, and
PMMA, can also be detected with this approach. With low cost and easy to use, this approach
can potentially become the preferred cleanup method for the analysis of drugs in postmortem
blood sample.

Key Words: QUEChERS, dispersive solid-phase extraction, Postmortem blood, LC-MS/MS
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Objective

Analysis of drugs and toxic compounds in postmortem blood is complicated by
the presence of hemolyzed blood products and a wide wmety of analytes of
interest (often at low with  basic/ hydrophilic/
hydrophobic characteristics. Having noted successful applications of the
“QuEChERS” (quick, easy, cheap, effective, rugged, nud safe) extraction
methods to the analysis of pesticid idues in food and agricultural products,
we have conducted this smdy to develop an optimal QuEChERS method for
effective extraction of drugs and toxic compounds from postmortem blood
samples for LC-MS/MS analysis.

Materials and Methods

The modified QuEChERS approach involved a 2-step process, ie.,
extraction/partitioning and dispersive-solid phase extraction (d-SPE). In step 1,
1-mL aliquots of blood sample were extracted by six different QuEChERS
methods, each partitioning into three layers by centrifugation. In step 2, each of
the six resulting top extract layers \was processed with three different d-SPE

b followed by centrifi derived from these processes
(a total of 18 combinations) were analyzed by LC-MS/MS to evaluate the
recoveries of the analytes of i interest. A mixture of 31 forenslcally relevant drugs
including opiates, b ) and 23 case

ations)

cocaine,
samples were included in this study: results were compared against those
derived from the Toxi-tubes® A liquid-liquid extraction (LLE) method, that has
been established and routinely used in our laboratory.

The modified QUEChERS method included the use of inorganic salts helpful to
blood coagulation and isolation of the organic extract phase. Combination of 1-
mL Na,CO;/NaHCO; buffer, 0.8-g anhydrous MgSO, (as dehydrating agent),
0.2-g NaCl (as salting-out agent), 2-mL acetonitrile (as organic solvent), and the
d-SPE cleanup sorbent (containing 25-mg PSA, 25-mg CI8EC and 150-mg
MgSO,) provided optimal sample pretreatment products. Recoveries of the 31
analytes (each at 0.5 pg/mL) ranged from 56 to 78%, except morphine (40%)
and benzoyl (33%). A of this modified QUEChERS and the
LLE methods to the analysis of 23 casework postmortem blood specimens
generated a combined total of 168 positive results of 84 compounds; 85.1% and
82.7% of these positives were reported by the modified QUEChERS and the
LLE methods, respectively. For drugs that were detected by both methods, their
quantitative data were in good agreement.
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“Table 1. Recovery of the a

lysis of 31 !‘Olﬂpollld( after EN method and d-SPE1, IFM method and d-SPE3, \
bes A_extraction.( meantS.D.,

EN/d 1 Toxi-tubes® A

5090 +4.84 6394165 66.57£223
minoflunitr 53.72+4.37 68.79+ 146 §7.18+1.08
aminonit 4414433 56814194 61.56+091

60.04+1.77 66.68 =438 80.69+3.54

57.9741.20 6492059 8257329

63.25+2.09 65.96+2.40 85.95£4.72

58474092 61495255 78074634

46894214 5730094 74.19+4.62

5618241 6789271 76.01+3.47

59.55+045 64.88 £ 3.00 8321 £4.02

62.76 % 1.59 6647 +3.36 85.45+4.09

69.79£2.34 70.13 = 1.87 76.19+5.74

hydroxyalprazolam 6430+226 60894386 79.60+3.78
lorazepam 58.51+1.58 58.69 £2.40 64.08+4.38

66914314 65624308 83424519

46784337 56.08 + 1.80 75.744 5.82

nordiazepam 5458+232 65.19£2.00 7325+3.74
oxazepam 56.99+0.79 5832£1.71 6047 +2.88
6139+ 148 62,98 £2.80 79.65+4.28

56.10£1.20 61724253 81304 4.08

68.06+2.55 7038 £0.76 84214382

54,04+ 0.60 55.35+225 80914303

42.18+1.59 32552192 5.45£028

7100 +1.52 78.07£2.67 86.01 +3.25

7037£227 74.16£2.50 8893259

5275+0.712 57.84 £3.55 87.80+1.22

hydrocodone 6121119 6618422 8829+ 1.57
MDA 59.00+0.90 56282.73 8257115
MDMA 6355+045 6501214 8617130
methamphetam 6233+0.78 6448+2.73 84.66+3.82

42154123 39.93+1.69 2674149

(IFM method and d-SPE3)
82.2%
A0, Socfisametinn(2) MDA, codeine. methiylone, m-qhu()) Lo 4
— et 79.9%

AT 7-aminofuaitrzepu(). mm MDA, Godelie2)

dehydronorketamne(2), 9 6 acetylmorphane. alprazobum.

Bydroxytaloperidol, e e s diazepam, quetipioe. trazodoae,

Bydroxymidazolam. 7 )

g T-amanofiunstrazepam(3).

FRR———
diclofenac.

14.9%

12.1%

2). metbampbetamine(4). MDAC),
MDMA, codeine, morphine, methiadone, EDDP,
Ketamine(), notketamine(5). tramado)(2).
nortramadok2), fluoxctine(2), doxepin,

methampbetamine(2),

ordizzepam, methadone, |  desmetbyMoxepin. citalopam(3).

diphestydramine. carbamazepine(3), valprosc acid(3),

phenylephrine. carbamazepine 10,11-cpoxide(3).

methylepbedsive. ‘phenobarbital, amssulpride. clothiapine. amphetamine.

ctitracen, atropine. mirtazapine(3). quetiapine(7), wazodane(), Ketamume,

cetirizine. losartan, nodiazepam, oxazepam. atropine,
atprazotam, midazotam, 7-amipoflunstrazepam, daxazosn
zolpidem(2), estazolam, 4
$-MeO-MIPT, PMMA. atesolol, diphensdol(3),

6.9% 2.3%

50.6%

lorazepam, diazepam, hydroxyhaloperidol. ndomethacin, tranexamsc acid,
bezaibeate.

63.2%
| QUECKERS (EN method and &-SPE1)

l’l‘-n 2. Comparison of EN method/d-SPE1, IFM method/d-SPE3 , and Toxi-tubes A extraction on general
unknown sercening procedures for the detection of drugs and toxic compounds in 23 postmortem blood
samples.

3.4%

A modified QUEChERS method, operated under alkaline condition, has been
successfully developed to pretreat postmortem blood for LC-MS/MS analysis
of drugs and toxic compounds. New abuse drugs, such as 4-
chloroamphetamine, 5-MeO-MiPT, and PMMA, can also be detected with this
approach. With low cost and easy to use, this approach can potentially become
the preferred cleanup method for the analysis of drugs in postmortem blood
sample.
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