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Detection and Analysis of Blood Dexmedetomidine in Drug-Facilitated Cases
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Abstract: Objective To establish a simple and rapid qualitative and quantitative detection method of
dexmedetomidine in blood. Methods Blood was separated on the Allure PFP Propyl liquid chromatogra-
phy column with isocratic elution after it was precipitated by acetonitrile and filtered. Qualitative and
quantitative analysis of dexmedetomidine was performed using positive ion scan mode and multi-
reaction monitoring mode. Results The limit of detection of dexmedetomidine in blood was 0.2 ng/mL
and the limit of quantification was 0.5 ng/mL. The linearity of the method was good in the range of
0.5-1 000 ng/mL, and the correlation coefficient was greater than 0.99. The accuracy of the method
was 90.34%-112.67% and the extraction recovery was 50.05%-91.08%, with no significant matrix ef-
fect. Conclusion This method is simple, selective and suitable for the qualitative and quantitative analy-
sis of dexmedetomidine in blood, which can provide a reference for drug—facilitated cases involving
dexmedetomidine.

Keywords: forensic toxicology; drug facilitated crimes; dexmedetomidine; liquid chromatography-
tandem mass spectrometry; blood
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BB R 2 AR BT AR GE AR L A SEFE R E 1Y B AR
B g, ELX S A P I i ) BE /N DT 2 T
i A JRR P

AR, AR PRIG 7 24 9o St AR AR i 224 H
i 2 A RICKEM IR IR EW S —F 25, 5
At LA PR T 50 F) 245 0 ) RF 02 T ) T 35 5 R e
R e ROR B BRGSO R, Az 2 A 2 0
BT BRATE A K SR A B BEEE 5T DT i 45
T 2595 Bh AL 9B (drug facilitated crimes, DFC) , {1k
(o~ I S B ANE  (UE | KX S S A6 e v/
S PR A D7 P G DU ML Y v ) A SEFE R, Dy HL AR
ASRALZWAEYE o H AT C AT #9 STl 3 22 R
M2 B A S FE K E HEAT A I 0 M, o M O 1 AL 4
GC-MS" ' = =% W AR € 13 (high performance liq-
uid chromatography , HPLC)"'™"! & AH {6, 1% — 53 B¢ o i
¥ (liquid chromatography—tandem mass spectrometry,
LC-MS/MS )"0, 4 i 3B, SR Fi A i 500 98 A 83 —
B IE BT 4% 75 (ultra performance liquid chromatogra-
phy — tandem mass spectrometry, UPLC-MS/MS) %
ML B A 5% B WK E BEAT A D, A ) BR (Timit of
detection, LOD ) FJ Ik 2 0.1 ng/mL, {HF£ 5 {1 &b R
R T AH AC I, B S Ak R AR RIESE & A A S —
Fi ] 59 HPLC-MS/MS J5 i i T 73 B i 9 Hh A A 56
FEWKAE , AR SC S0 i A SEHE K E A R0 P 1A 2
BARTFB.
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1.1 {2 5Fni 5]
API 4000 — 5 PU #z AT i 3% ( € [E AB SCIEX A
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AP LC-20AD WA (I CH A B A F)  Milli-
Q Advantage A10#8 47K 4b ¥ & 4t (56 [E Millipore 2%
Al ), JP-010T P I 1 TR A (BRI T I RV e i 4 A
FRZS T, XW=80A i Jig R 45 i (L if B2 RALAS AT R 2>
al), MiniSpin®ﬂ§1ﬁ%fﬂ‘$ﬂ(f§|§[ Eppendorf/z}ﬂ )

A7 S FTIRE b v s (o £ 24 ARG RE E SR B )
AR #R (internal  standard, 1S ) b P8 - —D, (32 [ Ceril-
liant 24 7] ) , Z N W BE (32 E Sigma-Aldrichgongs /A
Al ),98% W g (fit g4k, 2 1H Honeywell Fluka A #] ),
LR (o 3k 4l , 35 [E Honeywell Fluka /A #]), 255 F
JK H Milli-Q Advantage A10 #8 4l /K 4b B 2 45 il %
HAa X oy 4t
1.2 YRR &H
1.2.1 &5 m

AR Allure PFP Propyl M AH (63548 (2.1 mmX
100 mm, 5 pm; 32 [# Restek 23 7] ), Fi#E & ZORBAX
Extend-C18 {41 (2.1 mmx12.5mm, 5 pm, 3 [# Agi-
lent A 0)), G 8 AH A VIZHE ) : V(20 mmol/L £ 1R #% |
0.1% H R 1 5% £ ) ) =70+ 30 18 3 Ye A 9 min, I
0.25 mL/min, 2 i, JEAE 5 pl.

12.2 Fi 4t

K FH LM% 55785 1~ I (electrospray ionization, ESI) |
BB R AT B 7 A, 2 RO I (multiple reac-
tion monitoring,MRM)*ﬁﬁ*ﬁ?}ﬂu s FHIEH 5500V,
fil 48 < 7 Ibf/in* (48.26 kPa) , X fif < 30 Ibf/in®
(206.84 kPa) , %5 1k 40 Ibf/in® (275.79 kPa) , fili B <
50 1bf/in*(344.74 kPa) ; B 5L 500 'C. (kG2
B R, TR TP TR 17 W X AT E T O
e, Herpr— X 8 0 T

R 1 HEIEKEIIS B MRM S £ 504% B AT E

Tab. 1 MRM parameters and retention time of dexmedetomidine and IS

o 1% % B 8] /min WARSEF Fh BT E N B 3E A2 /V
& EHKE 6.88 201.1" 95.0" 70 25
201.1 68.0 70 50
Ho 75 7D, 2.02 290.2" 198.2" 60 45
290.2 154.4 60 40

E:DEEHTA,

1.3 &k EC

PR B A 26 36 K 58 X 18 aE i, R R R AR
1 mg/mL (145X 8 V3, B T FH P B3 00 s o i T ot
W4 100.,20.5.1.0.1 wg/mL A TAETR

YU, PG 2 — D B 94 35 o, 0 HY A 1 1 mg/mL
14 XoF R VS VL, P FH 0 38 R e I 24 T VR B Oy
40 ng/mL 1Y TAE -

1.4 I iR &

Ll PR PUEE N = H ROk A @RS A %
FEWK R BH P I VBRE AR SR A 25 900 i B A0 AT S5 s 58 491 32
T ARG A 2 S E B A TS B AR B B
XA, T AT MLRORE A B 2R £ A7 5 T A1 [R) 345 o
L5 #EmibiE

WMol mLE T 2mL 0%, IA 0.9 mL
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B NARAY RS, A 10 min, IR HE 1 min, U0
£ 2 em, 12000 r/min, 0> 3 min, B 0.22 pm
A AUAB AL IR , 1T LC-MS/MS 437 .
1.6 FiEFWIE

HR A8 [ bR 7 i S k45 mg AT SR, B 0T
PR (M LOD E 2 R (limit of quantita-
tion, LOQ) TR FE W5 %5 BE e B A% | 2 JBC [l e 52 0
FaE .
1.6.1 #&4FH

AT R A 10 AR R IR Y 25 1 I PP A R
PR, 25 584 0l R P ) T LA K 1S X5 H AR Y 43 B
BT
1.6.2 £ LOD .LOQ

WA [ T mL, IS 58 G BK 8 X B AR,
fic il A% 0.2.0.5.2.10,50,200.800. 1 000 ng/ml. 4= il
BE S, 44 BE LS A A B YR AT AL B A b . LA
H s 5 N bR =z 8] 0 06 T8 AR L 5 H A 4 ik BE i A
IE M A R R W (e =107 2 TR VR )
B/ TR IE VAT AR B PE T RE . LOD A (R M L
2 /0K 3(SIN=3) B HE , LOQ M5 Mt 2= /0 hy 10(S/
N=10) K5 %5 15 CLLAH X BR A I 2211, relative standard
deviation, RSD) /N T 209% FLIfE i £ 76 2 FEE 1Y 80%~
120% W B
1.6.3 /& # JF Fo bk %

HUZS I T mL, AT 56 80K 8 X BE G AR
B il % 0.5.2.50, 800 ng/mL 4= L KE & o 4SS i
e JE SUHC100 WL 4 I A b, BN UK 6 1 i, 42 IR
1.5 5B 5 b B 5 vk A AL B0 BT, ST H UK
FEFAENGJE I ESE 4 d A S0, T H EDRS 2 R
THER B
1.6.4 R 2 5 Fm 32 B e] i F

FEAK (2 ng/mL) #1155 (800 ng/mL ) ¥ 4™ Ji & ¢ Ji 4l
2 3 RE A, 43 0 S AR BT S 0 A i (e TR AR
Sy) ARG TS IR S (O TET BRI R Sy) R R T TR
(W R A S,) , B 6 IR, FE TR =S,/S:x100% , £i&
B[l % =S,/8,x100% .
1.6.5 &2 M

g B HRUAL 3 A v AR A Wk B SRR A TE 4 °C Y
WA 835 A L Bl R PO 24 h LT A b 35 A
an AR E I B MR EE A 6 NI A AN L IR S YR
B ] A 1 JBT e A R A AT LR

2 & R

2.1 IUEREHIERE
MR AT SEHTIKE M Ak 2 S5 R e 5L B 1 T =0k
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FIEE 810, X T Bk &8, 76 1E B B0 T 348
AR RTR B T M= 8 T )5, 7€ MRM BT X 4
FEFE K A FI IS 1Y R R L R AT Ak, SR 5 % 7= 4 B
- B it 4 BE AT AL, WX S X AT i i
SR JIE ORI B X Ry B S X, BT AR LA 4 2R
W#E 1,
2.2 AEFEWIE
221 #“BFEM

A3 HT 1003 28 P VAR & I, I A vh %) g DR
J AR T AT L FE R A E .
2.2.2 £ LOD.LOQ

ML A5 SEFERK E 7 0.5~1 000 ng/m L Jii 5 ¢ B 1
RIS R AT, M v=0.023 07x+0.000 22, A
KZH0(r)>0.99, LOD K 0.2ng/mL,LOQ 4 0.5ng/mL, Ifi
W LOQ J5T i v B2 WS INARE i o A S FE K AT IS Y 4
BB It (i B an A 1 R o
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A& ERREHTHE T A (m/z 201.1/95.0) ;B: 35 i
-D 6§ M H T 2 (m/z 290.2/198.2);C: A& £HR TG T HEH
F 2+ (m/z 201.1/68.0) ;D : Hu 8 #-D 44 T & T 2 (m/z 290.2/
154.4)
A1 HA£HAEZRISELOQRETHRRSE TAEIHER
Fig. 1 Extracted ion chromatograms of dexmedetomidine

and IS at LOQ concentration

2.2.3 BEHE AN E

2RI, A7 SEHERKE 1Y H PR %5 B2 FILH [RDRS
B M 1.98%~4.48% . 3.60%~9.34% , i Wi FE N
90.34%~112.67% , F& W % J7 1% K5 % BE F0OfE o
R At
2.2.4 H R AR Fed BB F

SEHL (R 3) R, IR AT 55 8 IR LE AR /&5
A5 VR B SIS A 3 SO AN B 2, B R 93.48% ~
101.11%, $EHUR %A 50.05%~91.08%
225 BEM

SEL (K 3) WoR , AL BRS04 55 FE K 2 B A
164 °CHY H BhBEFE SR T UE 24 h 5 AR T R 4F .
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Tab. 2 Precision and accuracy of dexmedetomidine

(%)
JRE R A 71 (n=6) H 7] (n=24)
(ng-mL™") KEEE EME KEEE EHRE
0.5 3.40 106.33 3.60 107.56
2 2.40 106.81 8.49 101.60
50 4.48 90.34 9.34 100.59
800 1.98 112.67 5.11 108.47

R3 AERKERMEY R EFRBEMNZEMS

Tab. 3 Extraction recovery, matrix effect and stability

of dexmedetomidine (%)
Fr R o 8 E M (n=6)
) _ DR KRR —— —
(ng-mL™") * L EHE TR
2 50.05 101.11 86.47 1.13
800 91.08 93.48 99.06 291

23 RHIMA

L) 1 HETT A R B 2 4 A PR B X
PR, BORE () AR LRI 2 R0 i, 3hist sl X 2
WEy KT, — Bt (] e B G T, B ALIE A Bk
XHREAT R . B A B b R B A Bk B G
EAR IR PO T 3R RE XU 25 2K 0 I 9 RS A
Ja 8 = R IR RIR I . ARG AT S 1 T i, %
R A% B9 T AR HEAT RN, e B AT A SR FE K E I
g3 o RPN AR 5 2 K A ML IR AT A I R A
A AT ALK E IRy, R 2300 R 5.1 .4.6 ng/mL,
[EREE NS PRIPOE S SO B 3 mk L N RUE
PRUEEATHZI | A A7 SEFERE B

o 12 3 4 s 6 1 s 9 o 1 2 3 4 s 6 1 8 9

0 1 2 3 a4 s 6 7 8 9 o 1 2 3 4 5 6 1 8 9

AR EMEE T2 (m/z 201.1/95.0) ;B %) 3, 24 5 F
xF(m/z 201.1/95.0) 5 C: 3K F , T M & F 3 (m/z 201.1/68.0) 5
D:x 3,2 W& -F5t(m/iz 201.1/68.0),

B2 %61 atf & EIRTH EEH
Fig. 2 Chromatograms of dexmedetomidine in the blood

samples of case 1
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2 Fr ML Ry Rl 0 R N 1 I (R R LA B A
A2 R bR AT PRI A D6 7 3 38 o N 1 e e R A o
K A GE T e X 70 L €525 )7 R0 2 b Gt i 14
J A3 HEAT AN, R B0 11 A 0 A A0 2 S A A PR i B
F 67 5 35 38 17 TG 0 Y A P 38 55 A SEFE K K
5y SRR E O A ik AT RN, R 5 2
RS e B AL SRR AR A U T (6
RN AR S P Y95 W

3 1 i

3.1 BIAbIE SR

LV 5 SR FH 08 A B8 759 = A 38 VR AR T
I 7 SO B, 11 O 00T 35, VRV 2 BEORTT 31 A 2 3 L
AR E E S5 S  TIRE R o fE — e R R
AR 52 BHCRE G o B A6 A OSR BT AR 2 BRUAY 5 10k 1l
WP B A L FE K PEAT AR, LOD fIK % 0.1 ng/mL, {2
TV A TR [ A A BCERAE 52 4 BB, AR A
1111 25 BT D0 UE R AR TR 5, T R R B AT AT
DAL 1 A F 5 SR FH 15 B PRl 194 B 1 5 03 75 4T 0.1 mL
MLV RE & #E4T AR B, LOD 4 0.2 ng/mL, 5 F 5 48 250
3 A9 LOD AHIT , LOQ M 0.5 ng/mL, A il f 32 5 24 4
S RIS I 14 23K
3.2 I E

AR A7 FEFEMK o LI R i) 4 B JRR I 8 2R 1
TG RS e v B T2 AEA 30 8N 2% 0 A AR
LB T H . ARG Z 61 s, th T4 22
FEPRE A B JC . TC W, R I B A K SR A 5
PEELE . AN, A7 SEFERKE B T RS H BB — AN
SRR, B8 A5 S A B B AR R SO B RCR
(1) 25 4y W) s A, QA S 52 461 2 v g =i 4 DL R CH Al
SCHR BT H 8 9 AR R 5, X S ) i 5 45 SEHE K E &
FH I ELAT B A B IR A i 52 4971 2 v g ST ik e R
— BB R 0 o, SZARBH T2, T DAAR g b S T A 56
FEPRAE 1 o, B LIRS RS FIAE T A B S A0 3R
Gy Bl B AR R R 27, DR A I A SEFE K 1Y
(] B e 8 A A A R A LA ) B Y T REE .

ABF5E 57 T HPLC-MS/MS ¥: K6 I i, 3% v i A5
FEFEKE , 1% 7 I A A B B R R ME A, R R
T, 0 T 24 W il B AR R R R A M RS
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