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Carisoprodol (CSP) is commonly prescribed as a skeletal muscle relaxant. Recently, we encountered 7 suicidal

cases in which carisoprodol was detected. We developed a rugged, sensitive, and specific method for the determi-
nation of CSP and meprobamate (MPB) by GC and GC/MS. Postmortem blood concentrations of CSP and MPB
ranged 22.9-124.4 pg/m] and its metabolite, 26.8-144.5 xg/m] respectively. Among 7 cases studied, Only CSP
was ingested in 4 cases and combination of CSP and dextromethorphan was ingested in 2 cases according to the

case history and one case was with ethanol. The order of the tissue concentration of CSP and MPB was liver > kid-
ney > brain, and the concentration of MPB was higher than that of CSP in all tissues. The MPB /CSP concentration
ratios of urine, bile juice, liver, kidney, brain and blood were 15.7, 4.0, 1.2, 1.4, 1.4 and 1.0 respectively. There was

a big difference in concentration of CSP and MPB in 7 cases due to differences in the amount of dose administered

and time to death after dosing.
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Hydroxylmeprobamate

2. 717|=A

Gas chromatography condition :
HP 6890 '
Col. : Fused silica capillary DB-1 (0.32mm X 15 M)
Col. Temp. : 120C(1) -10C - 270°C(10)
Detector : TSD
Det. Temp. : 270C
Inj. Temp. : 260C
Injection mode : split mode (ratio 30:1)
Gas chromatography-Mass spectrometry condition:
HP 5972 MSD
Col. : Fused silica capillary HP-5MS
(0.25mm x 30M)
Col. Temp : 120 - (10T) - 270TC (10min)
Interface Temp.: 280°C
EM volt : 1350V
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AAANE F 7HEA=Z2E 2 HE2ulHo|E ek A ol & 23 1g9) 0.1M phosphate buffer (pH 6)&
A& A FE20E FESVE Y 1ml o 42} 7+ 7Fe H AR 4F g IN HCl ¥ 3N NHOHS
gazaE 4 v gupiolEE Jlele] YZiAE F& 7Fete Az 4 ¢ZAEx YoM &3 U 4 F
Z7& defsly &332, 29 e Jres & %3}e] o] GC ¥ CG/MSE o]&-3te] EAI3lT 848

Blood 1ml, tissue 1¢g

f 0.1M phosphate buffer (pH 6) 2ml
vortex
centrifuge 10min at 2500 rpm

[ peilet J { Supernatant ‘

1) Acidic : 1N Hel 1ml + EtQAc 5 ml
2) Basic | : 3N NH,OH 1 ml + EtOAc 5 ml
3) Basic 1): 3N NH,OH 1 mi + Ether 5 ml

20min shaking
centrifugation
Organic layer
1),2) S 3)
N, dl'y
EtOH 100 1 EtOH 100 4g, Hexane 300 »g, DVV 10 2

vortex
Hexane discard

GC, GC/MS | GC, GOMS (E to H layer)|

Scheme 2. Liquid-liquid extraction procedure

Blood 1ml, tissue 1g

0.1M phosphate buffer {pH 6) 2ml
vortex
centrifuge 10min at 2500 rpm

( pellet J l Supernatant }

SPE (certify Varian)

activating : 2 ml methanol

2 mi 0.1M phosphate buffer (PH 6)
loading : 1 ~ 2 ml/min

washing : 1ml distilled water

0.5 ml 0.1M acetate acid

drying : 4 min at >10 inch Hg

500 ,g MeOH

drying : 2 min at >10 inch Hg
eluting : 3ml CHCls:Acetone = 50:50

GC, GC/MS

Scheme 2. SPE (solid phase extraction) procedure
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Table 1. Recovery of CSP & MPB in 4 different extraction

methods
Carisoprodol ~ Meprobamate
1.SPE 96.8 +0.8% 87.14+64%
2. LLE (acid condition) 71.4+18% 65.1 +£64%
3. LLE (alkali condition 1) 67.6+4.8% 64.3+1.2%
4. LLE (alkali condition 11) 91.94+0.9% 684 +04%

Table 2. Postmortem blood concentration and case histories

ol 2 RATRE SSALY IANEESE & ZHEX

FES vnsldet. 4 FZ(solid phase extraction)2
Bond Elut Clg ZE-E o] &3}e} AAIE.2 1 Chloro-
form 3 acetone®] 1:1 EFAL §ELvf 2 AHE-3FH T
3lg ¥R A IFEHY e JEAERES
96.8%, W Z 28l o|E 87 1%2 7F} wo} SPEZL 713
ERAQA F2HYE ¢ F AN, AFY FAME
A Z A A etherE 0] L8] %3} t}2 hexaneo &
B EAE AAST 39A PYo] 7 AE&F oY
(Table 1),

FHe Az 257 WZ2uido]EL ATy o s
£ GC/FID ¥ scan mode 2] GC/MSE o]&3lgou 8
o)) A5l W EEAEZ 98 L Ao} FA 5] A}
Hr g s 93t selected-ion monitoring mode
2] GC/MSE 0] 83} Selected-ion 2 2¢ J}g]A=
253 Wz 2upi o] E 242} m/z 158 3} 1448 AHE-3H3Y
THFig. 4). AL 3~50ug/ml FEH S NA A&
HERHRITL R2 3 JHE|AZ 2 ES W2t o E 2}
7} 0.9972 2} 0.9995°] ATk(Fig. 5).

771¢] FHEAZRE FEA F 2702 HAERYES
e A B4 Ao O g dolAe ¢Eg
o] 3 HAEHAUL. o1& 779 AT RET HEZZ
vl o] Ee] EFFx HATE 42} 33.1~124.4ug/mis}
26.8~1445ug/ml2 718 AZ2E3} W)= 2uljo]E ¢
X E%%(CPS 3.5ug/ml, MPB: 4.0ug/m)Ech HA o}
73 BT Il AZ R E FEALY o] T HITHTable 2).

MPB/CSP

CSp MPB combination . sex/age history
ratio
Committed suicide by taking
1 61.7 144.5 - 2.3 M/36 .
drugs after homicide
2 229 143.1 - 6.2 F/43 Abuse CSP and death followed
3 1244 355 - 03 M/32 Took drugs and death followed
4 583 814 - 14 M/27 Died while sleeping
5 33.1 26.8 Alcohol 0.05% 0.8 F/41 Committed suicide by taking drug
6 48.7 399 Dextromethorphan 8.5 xg/ml 0.8 F/- Drowned to death at the river
7 1236 128.1 Dextromethorphan 11.6,¢/ml 10 M/29 Committed suicide by taking drug
Table 3. Distribution of CSP & MPB in blood and tissues (in Case7)
blood urine bile juice liver kidney brain
CSP (ug/ml) 1236 453 56.4 123 79 o5l
MPB 128.1 7127 2269 143 108 72
MPB/CSP ratio 1.0 157 40 12 1.4 14

JOURNAL OF THE KOREAN SOCIETY OF CLINICAL TOXICOLOGY

37



Q IAI—EA—{%I—i‘ X|

oo™

K2 w1 Z 2003

o
ra

T 778 F 474694 dAHAQ W= 2ulo]EY F %7} 7}
AT 2Ee FEHG FUEY ol FEELAA] AL
DA o AR SAY EL FUEEQ B2 3
g F JAET ol AV EEE A THEAZZES] |
Z 2t o) ERe] tAT F7F8L] i}l AL R At
a3hl=

250 7HE|AZ2 &5 v Z2upo|ES] FxE &
Aot 1 ZAEIE Yol uA =Y FEiAZE
B9 ¥FFEE U8 LE 23949 xR} 5o
U Wz 2ol Ee FEE 4A¥ ¥ gBFdAe )
FF R Fo} v 2uhv o) BV} FlElAZ 28] F
8 YAAYE FHE & JT TR AT ET vEg
glojo)Ee] 23] F FEE IPH AR He] o2 HE:
ol X7t Flg AT R ES] T8 FHARYI oS & 5
AR, HEZ 20| ES] FEE BE 23 FoA 78
AZZERT #A AEHJE 49, B3F, T, A%,
], Ao Wz zupolE o FlelAZ2E FxH|
=27} 15.7,4.0,12, 1.4, 1.4, 1.0 o] YJtHTable 3).

soactrum Plot CINLPDORTANIRD-17 Date: 107737 L6124t1)
oo gi:“ﬁ'g‘umm SN U e R
A rtl - SO T e 1 S o7l Ty -
10 s
I ?‘:
mcoocu,fw,ocmug,
CHL NN,
”
carisoprodol
j 13
8)
.18 NS
u1
w
w nr
et res Nl ae
@ o 160 19 140 160 Wo 0 M9 %0

Fig. 4. EI mass spectrum of carisoprodol and meprobamate
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Fig. 5. Calibration curve of carisoprodol & meprobamate by GC/MS
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