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Distribution of Abused Drugs in 275 Alcohol-positive Blood Samples of Korean Driver
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Abstract — Even though driving under the influence of drug (DUID) is a worldwide problem, we, Korea has no regulation
system yet except for alcohol, and there are little cases reported related to DUID. In order to investigate the type of abused
drugs for drivers in Korea, we tried to analyze controlled and non-controlled drugs in alcohol-positive blood samples. 275
whole bloods, which were positive for alcohol on the roadside test, were collected from the police for two months
(Nov.~Dec. 2006). The analytical strategy was constituted of three steps: First, alcohol in blood samples were confirmed
and quantified by gas chromatography. Second, controlled drugs were screened by Evidenceinvesﬁgamrm (Randox, U.K.) as
preliminary test. It was based on immunoassay by biochip array analyzer. Nine groups of drug abuse were screened: amphet-
amines, methamphetamines, cannabis, cocaine, opiates, barbiturates, methadone, benzodiazepines I (oxazepam) & II
(lorazepam). Finally, confirmation of these drugs was performed by GC-MS. Blood samples were extracted by solid-phase
extraction by RapidTraceTM (Zymark, U.S.A.). After trimethylsilyl (TMS) derivatization, eluates were analyzed to GC-MS.
Total 49 drugs were investigated in this study including controlled drugs, antidepressants, 1st generation antihistamines,
dextromethorphan, nalbuphine, ketamine, etc. For rapid detection, we developed the automated identification system. It was
made up a new software, "DrugMan", modified Chemstation data analysis menu and newly developed macro modules. A
series of peak selection, identification and reporting of the results were performed automatically by this system. Con-
centrations of alcohol in 275 blood samples were ranged from 0.011 to 0.249% (average, 0.119%). Among 149 blood samples,
just six samples (4.0%) were showed positive results to the immunoassay: one methamphetamine and five benzodiazepines
group L. By GC-MS confirmation, only benzodiazepines were detected and methamphetamine was not detected from immu-
noassay positive blood sample. Besides these drugs, 5 chlorpheniramines, dextromethorphan, diazepam, doxylamine, ibu-
profen, lidocaine and topiramate were also detected in whole bloods by GC-MS. Conclusively, the frequency of drug abuse
for Korean drivers was relatively low. There was none case which illegal drug was detected. However these results were
limited to alcohol positive blood samples, so it is necessary to analyze more samples including alcohol negative blood.

Keywords [] driving under the influence of drugs (DUID), solid phase extraction (SPE), GC-MS
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Table 1 - Lists of Drugs (49) for DUID in present study

Group Drugs

Antidepressants (10) Amitriptyline, Nortriptyline, Citalopram, Clomipramine, Chlorpromazine, Doxepine, Fluoxetine, Imipramine,
Paroxetine, Sertraline

1st Generation Pheniramine, Chlorpheniramine, Brompheniramine, Diphenhydramine, Triprolidine, Hydroxyzine, Doxylamine

Antihistamines (7)

Benzodiazepines Desalkylflurazepam, Nordiazepam, Oxazepam, Diazepam, Lorazepam, Temazepam, Clonazepam, 7-Amino-

a7 clonazepam, Flunitrazepam, 7-Aminoflunitrazepam, Alprazolam, o-Hydroxyalprazolam, Triazolam, o-
Hydroxytriazolam, Prazepam, Nitrazepam, Estazolam

Anoretics (4) Phentermine, Phendimetrazine, Phenmetrazine, Fenfluramine

Etc (11) Morphine, Codeine, 6-Monoacetylmorphine, Cocaine, Benzoylecgonine, Dextromethorphan, Dextrorphan,

Ketamine, Norketamine, Nalbuphine, Zolpidem. (Methamphetamine®)

*Methamphetamme—— Wy B Aol o5t A A PO R HEZEIAS A gl $heto] Mol AA PSS AX GC-MSE &RI3l3l e
B DUID 1504 Al eIA Z
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Scheme 1 - Experimental flow.
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o] AdAE eIt S, A 27570 Alsel chste]
d3e A AP 7AARPHE T (GO) R AlHs.
EA, 14970 Alsel tiste] HRAHE o]gste] mlekRE A
AT mhA e & WA oA P o0& HEE-EE AlFe]
tjste] 714l Az e A AT (GC-MS)S ©]83to] v}
oRF FF SRS AlgiskaL, 1A 27570 Algel disle] 94 GC-
MSZ oFE-g-Hel &S v|A|= 49F =5l tigk AE A8
5 A3yt tk(Scheme 1).
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ML TEL] BN gL TEo] 712} 0.02, 0.05, 0.10,
0.20, 030 % 0.40% w/v(in water) 3o = Accu
Standard*H(USA)®] A¥-& T-9)3te] ARS8t Ul 3584
< tertiary butanol 0.05%(in H,0)= AFE-3}ith B47]17]2
7694 | =AH o)A AFEA BT 77} A2kl Hewlett Packard
ARE] 6890 GCE AHg-ak3lom, AH2 0.2% Carbowax 1500,
60/80 Carbopak CE& AR2-313111, 110°C(isothermal)elr] F235}
Aok HE7 = 2EolsHETE ARSIGlAL, YUY 25
210°C, %&7] &5+ 250°CE B3It} 9 |Al= Hes A
3131, A4 20 mi/min®E 23

Table II — Lists of the screened controlled drugs, its calibration ranges and cutoff levels by Immuno assay (Evidence

Yol F oddze P Ar o] Falo] gluiso)A 7]
AZZepET o St 5, 9 200 WE 10 ml Hvlo)
el FAstar, WHEEFEZ 100 W 2 NaCl 2389 200 ws
7Fatol 65°CellA] 3047t 71Edt - AFEARTYE ol8sto]
GCell Fslafalet. =gt 672 EF=goow S A
T AR Tl FE dlddzee] s SAsIslT
AEE dgze vlAe] st WiEsEEd 979 HAns
APt

O

HAEMH (Immuno assay)

ulek 1412 Evidenceiesigauor  (Randox, UK)E A5}
e, A 27570 AE T 149709) ARE tpdo® AlEEs
ok 2 Ao R g vlekR= e T BT 9%
T, o5 A e B Dol cutoff g2 Table IT
o} sk,

AloF W A 51= RandoxAtollA AlFE= 21024 AE 3
A 20 mM 1Ak 9,
bovine B-Lactoglobulin §H3F #1), Conjugate(20 mM Tris
based buffer, pH 7.0, bovine serum albumin, horseradish
peroxidase-labelled drug derivatives -3t 2), Hlo] 23 (LA
A o mA AleRESR-9lo AlE 27AXT A, AR 3|24
(A= pH 7.2), Calibrator (9712] ¥ %=& ZA)E DoA I
Semi-Quantitative Blood assay Array kit), 7]E} Signal
reagent, |38 A& ARESIATE

%3] (whole blood) 50 WE 310 AlEE 3144] 150 pE 4
I 4u] 3]sk 9 7} wellel] &8 3|44 120 pl, calibrator/
control/AE @45 dN) 60wl 2 Conjugate 120 W AUI=
2oL & Aotk ol AT & Rzl Yol 33°C
A 330 rpm & 3033 WEEA 7], B2 Rz oA 7o
wellbell Sl RES-AS H2]al AlH 8 58 ARg-ato] w2
Al 43] AHE3ATE W3] AlH Al AFHE- o] FAYE
Ejof| A 23T ASHSATE, wEA R AlF 3 A H G- gkgo] Q)

pH 7.2, bovine serum albumin,

nvestigator ) i whole blood

njors NFEA A% W3] (ng/m)) cutoff” (ng/mi)
ole| el d-Amphetamine 0.00~159.00 50
| AetH EF F d-Methamphetamine 0.00~392.00 100
e THCCOOH 0.00~42.00 10
FFQIF Benzoylecgonine 0.00~248.00 50
ol A F Morphine 0.00~95.00 25
B = ey Phenobarbital 0.00~251.00 50
Wl o) o}A| 2 &2 Oxazepam 0.00~219.00 50
w2 o] A 3 29 Lorazepam 0.00~261.00 50
H A= Methadone 0.00~131.00 25

Deutoff; |48 AR vpekR A Aol Al 27 GAdAA] &4
Dl T o} AW FH I; a broad spectrum of benzodiazepines.

2 P SR P2 A cutoff 7k mvloH &4 0 2 sttt

Mz r)ol AW F I, lorazepam, lorazepam glucuronide, clonazepam, desalkylflunitrazepam.
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GC-MS &4

DUID &3 of=

Aok ¥ M2 - EFELE AMESE desalkylflurazepam, nor-
diazepam, oxazepam, diazepam, lorazepam, nitrazepam, tem-
azepam, flunitrazepam, 7-aminoflunitrazepam, 7-aminoclonaze-
pam, clonazepam, prazepam, alprazolam, a-hydroxyalprazolam,
triazolam, o-hydroxytriazolam, estazolam, morphine, codeine,
6-monoaceylmorphine, nalbuphine, cocaine, benzoylecgonine,
ketamine, norketamine> X7 CerillantA} A% © 24| 1.0 mg/
mi(in MeOH) %2 712 AM-3}1t}. Morphine, codeine, 6-
monoaceylmorphine, nalbuphine, cocaine, benzoylecgonine,
ketamine % norketamine> MEHEE 34310 20 pgml F%
o] FFgNE ZARINAL, thE oFa 10 pg/ml FEE ZAls)
%t}. Zolpidem, amitriptyline, nortriptyline, clomipramine,
chlorpromazine, citalopram, doxepine, fluoxetine, imipramine,
paroxetine, sertraline, pheniramine, chlorpheniramine, brom-
pheniramine, diphenhydramine,

doxylamine, hydroxyzine,

triprolidine, dextromethorphan, dextrorphan, phentermine,
phenmetrazine, phendimetrazine 2! fenfluramine> 4% A
Sigmarte] AlES ARSI, ZH2F Mgl 59 1 mg/ml
T A 3 F oA vEke g 3Asle] 20 ug/ml w59 &
TENE FAIEI] ARSI AlRE EEEAe BAA7HA
25°Coll Al Baslsith UHF- 2522 cocaine T4 844
(cocaine-Dy, cerilliant, 100 ug/m/ in MeOH)E Hgk&= 3]25}
o] 50 pg/ml FEE A 718 ARSIt FEA Al
BSTFAN,O-Bis(trimethylsilyl)trifluoroacetamide)= 1% TMCS
(trimethylchlorosilane)”} 878 S AFE-3}9 37(Sigma,
T6381), 71EF Aok 19 Bx= 552 ARE-SISith
A5 Zymark 3AHA1ES] Rapid Trace™2 A}
f31590m | 1AFEEE A7 mixed-mode type?]l Drug Clean
C™(200 mg, Alltech)S A}F8-3}It}h 2-Propanol, methylene
chloride, methanol, hexane =5 HPLGES ARSIl o o]
% 2-propanol@} methylene chlorideZE 75:25(V: V)& &3k
AL FEEE A3 0.15 M carbonate buffer(pH 9.5,
sodium carbonate 7.95g % sodium bicarbonate 6.3 g= 800
m/9] FH<roll 3¢l ¥ 5N HCl %= 12N NaOHE ARg-3}o]
WS 952 UE F SHTE Yol A% 112 veith 2
0.1M KH,PO, £ (6.8 g2l KH,PO,Z Z5<F 500 ml| 591
F O3S 452 WRALHE 2AS] ALE ST,
AMEFXZ R F& -8 1mE AP Hste] UF
EFEZQ cocaine-Dy(50 pg/ml in MeOH) 30/ 2 0.1M

KH,PO,(pH 4.5) €9 3m/E il 133+ Egsto] dalvelst

<€4—ISTD 30 pL
Centrifuge

l 0.1 M KH2PO4 3 mL

SPE
Activation
<+—]| 2 mL of MeOH
2 mL of H20

Rinse
2 mL of Carbonate buffer
2 mL of HRO
6 mL of H20 (cannula)
4 mL of Hexane

Elution
3 mL of 2—propanol/methylene chloride (75/25)

Evaporation
46 C N2 gas

Derivatization
<—| 30 L of BSTFA(1%TMCS)
90 C 15 min

Scheme 2 - Extraction procedure for 49 drugs related to DUID in
whole blood.

©3(3000 rpm, 10 min) A2 3 miZ A& B(borosilicate, 16X
100 mm)oll &7 IAFEE AEE Stk WdFES A8
W8S A wste] #8895, 2.0 mi) wEE 9 5
78 SAUE d9e FHAA 935 A § AlEE EE
of] g3t} 2.0m/] 0.15M carbonate buffer ¥ FSHFF=
AYE AlFskL, oAl 4.0 me] Arkow AFsIsict. 3 mie] &
FEME ARSIl REAIZIAL i A 46°C T8700lM dA
IS ol gato] AXAIZE FALE 50 W FAMIA R Hoix
AREAETU71E mloldel] &30 F- 30 we] BSTFAS il 90°C
oA 1523F REGAIZTE HEEHE Aol 2171 §- GC-MS +
A4 A 82 31HScheme 2).

BM717] % = - GC-MSE AFsA1E77 ] (model 7673)7F
A2 uj= Agilentr 2] GC 6890N 2! MSD 59755 AR5}
a1, 22 HP-5MS(0.25mm ID, 0.25um film thickness,
30 M)= ARE-813It}. EI mode® 70 eVoll] o] 23ba) 7). 59

J. Pharm. Soc. Korea
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7] 253 250°C, transfer line 254= 320°C, 2253 100°C
ol LT M2 300°C7HA 1 20°CH 21§ 1581E
FAER o A= splitless mode® 2wl FH3IITE Ao
AEHS m/z 40~580 eI full scan® & 7 A3to] U3
FEAY 7} oFR0] AHAEAIF W FQ Il HE o] (fragment
ion)yE g1kl

H| A RfHIEFRI

Aot 2 X ZE - Methamphetamine %! amphetamine<-
Cerillant?} AJ#E 22 1.0 mg/mi(in MeOH) F%2] 7S w|eke
2 84510 10 pgml F=2] EEENS ARSI uFEE
=722 methamphetamine ¥ amphetamine®] %94~ 2| $}#|
(methamphetamine-D; 2! amphetamine-Ds, cerilliant, 100 ng/
ml in MeOH)E Weh&-2 3]493}10] 10 pg/ml T2 ZAISH Z1S
AREEIAT), A A2k PFPA(Pentafluoropropionic anhydride,
99%, derivatization grade, Aldrich 394904)5 AF&-3}S3 .

AsFEEA, WFEE A9, AF 8 9 =8l
Ak} HAst 218 A3 AL, T 0.15 M carbonate buffer
tjalel 0.1N NaOHE ARS-313Ic.

AMEHXE] Y FE& - Jd 1mlE AT FHst] UFES
%7291 methamphetamine-Dy %! amphetamine-D5(10 pug/m/ in
MeOH) 50 W/ 2 0.1 M KH,PO,(pH 4.5) £ 3 m/= Qi 15
ZF E3tale] 49%-218191 (3000 rpm, 10 min) H Y 3 miE A
Pl #A WEFEE AR Stk IFES A 5
YA vekE: 9 SR Y 2493k 4171 § 0.1N NaOH
9 SRR A9S AFEkL, T 4.0 me] Fko® AlHEIS]
th fEEE A3 FLS 2s AREste] HRAIK F 2t
of| 30 ul ZAME 9 30 we] PFPAS Wil 65°Cell] 15871 vk
SAIZCE HEGolS A2ollA] 231 5 thA] i 553 - LA
off 50 W FAFIEE 9al 5l 218 GC-MS 418 A= 8t
At

7171 & BAMZ=A - QEL%E 100°CAA 183 HF-2a
160°C7HA] #F 15°CH &9 F 387 MF-231 thA] 280°C7}
A & 30°CH 21 - 1023L
al

modeZ 1 ul Y3k

ol XIS M ==

DrugMan - Visual BasicS 7|9EC2 7Iakst Ag2] dlojefw]
ol EEHoR slulElRA 49F oFEC] o|F, GC-MS T+
Ao]| W& EF 34X 7 (standard retention time, SRT), W4
FEEAo] tfgt A2 17 H(reference retention time, RRT),
RT X4 *](margin), minimum area ¥ X2} IHE o]2-5 ¥
st AASEIT). oFaritt §l¥¥ RT 4% 2 minimum
area el W} AR50 F RRTE Albsle] oFE o]F T RT
HE P5EES SI%I0) Table [ vl2hv]E] 9] sl 7h ok&

Vol. 52, No. 2, 2008

Table III - The standard retention time and selected three major
mass fragment ions of drugs

. mass fragment

Drug name Standard retention ions (m/z)

time (min) _

Q Q@
Cocaine-D;* 10.01 185 306 275
6-Acetylmorphine-TMS 11.60 399 340 287
7-Aminoclonazepam-diTMS 1193 429 394 414
7-Aminoflunitrazepam-TMS 12.21 355 327 326
Alprazolam 14.00 279 308 204
Amitriptyline 9.97 58 202 215
Benzoylecgonine-TMS 10.29 82 240 361
Brompheniramine 9.54 247 249 58
Chlorpheniramine 9.04 203 205 167
Chlorpromazine 11.33 58 318 272
Citalopram 10.86 58 238 324
Clomipramine 10.92 268 58 314
Clonazepam-TMS 12.03 387 352 306
Codeine-TMS 11.09 371 178 196
Desalkylflurazepam-TMS 10.24 359 360 341
Dextromethorphan 9.73 271 214 150
Dextrorphan-TMS 9.96 329 272 150
Diazepam 11.09 256 283 221
Diphenhydramine 831 58 73 165
Doxepine 10.13 58 165 178
Doxylamine 8.58 58 71 167
Estazolam 13.61 259 294 239
Fenfluramine 430 72 159 216
Flunitrazepam 11.89 312 285 286
Fluoxetine 8.22 44 104 309
Hydroxyalprazolam-TMS 14.49 381 383 396
Hydroxytriazolam-TMS 15.65 415 417 430
Hydroxyzine-TMS 13.66 201 203 165
Imipramine 10.10 234 235 193
Ketamine 8.31 180 182 209
Lorazepam-diTMS 11.16 429 431 347
Morphine-diTMS 11.29 429 236 196
Nalbuphine-diTMS 13.65 446 447 501
Nalbuphine-triTMS 13.79 518 428 519
Nitrazepam-TMS 1141 352 353 306
Nordiazepam-TMS 10.30 341 342 327
Norketamine-TMS 8.60 238 225 73
Nortriptyline 10.06 44 202 215
Oxazepam-diTMS 10.68 429 430 313
Paroxetine 11.66 44 192 329
Phendimetrazine 5.93 8 57 191
Pheniramine 8.03 169 168 58
Phenmetrazine 5.81 71 105 177
Phentermine 3.82 58 91 134
Prazepam 12.06 269 295 324
Sertraline-TMS 1144 274 276 73
Temazepam-TMS 11.71 343 257 283
Triazolam 14.86 313 238 342
Triprolidine 10.24 208 209 278
Zolpidem 12.92 235 236 307

*. internal standard.

9] SRT ¥ F2 B IHE o]&S Yl o], Fig. 1
DrugMans: ©]8-3te] oFze] deprleE 187l 2
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| GroupView GroupEdt DrugEdt Margin SortBy Management About This
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ma]

DrDel | DrCor | FindIS| Ass1S| Margin| Area | Sort(R)

L&
Sort(h)|  Exit

i DrAdd
i acetaminop o Drug Name ibuprofen
! antipyrin
antipyrin
caffeine
chlorphenesin
cotinine
desmethyllidocaine Margin(%)
doxylamine

etomidate
fluoxetine
fluoxetine

guaifenesin

aifenesin
ibuprofen
ibuprofen
lidocaine
methylephedrine Tond 16:
metronidazole
metronidazole
nicotine Ton3 2
norketamine

orphenadrine  Ves & No
pentobarbital | 1

11;

7432

RRT 76257335457777

Min Area

—
=]
=]
=]
=]
=]

—
=
=4

Tonl

o

=3

| CMsdcherdrughan\DrugList s | AlaiSF 37 F 2.

Fig. 1 -"DrugMan" (parameters were registered on the file using

Visual Basic).

Modified Chemstation menu - AgilentAlollA] A&t
Chemstation Data analysis "ol &4 7133t DrugMans

XA 449 Chemstation menuE 2453 th. DrugMan}

&5 Enhanced Data Analysis - DEFAULT.M / KIM.D|  (MS Data; Not Quan!

File Method Chromatogram Spectrum Caliprate Quantitate Tools View [MIEIUEREECIY Help
Generate Auto Reports
Open List Report

b List Report Option
Graphic Report Option
Subtraction Option

List Manager

Fig. 2 — Modified Chemstation menu ("DrugMan" was inserted in

the original Chemstation Data Analysis menu).

Chemstation menui= text fileg $38t0] AABIES st H&E
BE SH7F 7FsslES s19lal, DrugMancll S550190= 7
tlo]ejHlo]~E- A8519] Chemstastion menucl] =1 4 2l

CskRepor t . txt
Auto Search Repor t
Sample Name:benzo-tms
Data File:C:WMSDCHEMW IWDATAWO70209WBEN-TMS2.0
Operator
Method F11e:DRUG300 9 Feb 2007 16:13

Screening Result for DUID Group. ...

peak DrugName fon  Ref AT peak corr
# R.T height  area

1 Cocaine-03

2 6-Acety Imorphine-D3-TMS

3 6-Acety Imorphine-TMS

51 drugs were screened and Repor ted. ..

4l
L]

+4+

+4+

4 7-aminoclonazepam-diTMS 429 11.90 11.8883 5921 7321
394 1190 118883 5826 7050
44 1180 118883 2022 24%
5 7-aminoflunitrazepan-THS 355 12.18  12.1678 11891
327 12.18 12.1678 5901 8034
36 12,18 12,1678 5230 7182
6  Alprazolan 279 13.96  13.9494 5011 13515
308 13.% 13.9494 3974 11082
204 13.96 13.9494 4258 12715
7 Anmitriptyline 94
94
94
oo, 000000000
46 Sertraline 274 10.74 —— = ———
276 10.74 10.8287 19
159 10.74 10.8228 765 7320
a7 Sertral ine-TMS 274 11.41  ——— e e
276 11.41 11.3294 494 762
73 1.4 11.4400 1475 1973
48 Temazepan-THS 343 11.68  11.6787 46616 54868
257 11.68 11.6787 22144 25691
283 11.68 11.6787 14776 16828
49 Triazolam 313 14.82  14.8169 4805 14899
238 1482 14.8111 3334
2 1282 148168 2383 6%02
50 Triprolidine 208 10.21  10.1999 267, 2699
209 1021 10.1999 118 1158
278 10.21 @ ——mr @
51 Zolpiden 235 12.88
53 12.88
37 1288
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Aoun our Abun
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ol.00r Ul 1 o oldiie 144
Time--> 10.10 1020 10.30 1040 | Time--> 890 900 910 Time--> 1120 11.30 11.40
Aour Abund: Abun
10201027

Triprolidine Zolpiden
Houndzgpelon 208.00 (207.70 o 208.70): 8 Abundagpplon 235.00 (234,70 1o 235.70): B
| 19801907 z }\1%\74\%

T T f T T

e
Time==> 10.10 1020 10.30 Time--> 12,70 12,80 12.90 13.00
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ok om0z 10 . !

R
Time--> 10.1010.20 10.30 Time--> 12,70 12.80 12.90 13.00
ADW%
10.27

i ey [ R e

Time--> 10.30 Time--> 12,70 12.80 12.90 13.00

35 Drugs were Detected in DUID Group.

Fig. 3 — Auto search report (type I-left & Il-right).
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data processing®] ©|FoX|1, RTE ¥ 07 37 W7 Ahlo]
v olE FaEL /e WaERER ddEe] A9AE
ZHH=S SISItHEFig. 2).

XH=Z4A 2 M(Auto search report) — 54 A7A = 2%
Ftype I & IE HHrold AAE =S sigl=t), type B oFE
H M7 o] Yl o] I FAARE F3 Eof, WA W f
AHEE B507 IAIshs AR R 4952 oF=e] tigh 4]
AFE Esksh= WHE | type oAM= 4 A|59] A=2vlE 1%
(Total ion chromatogram: TIC)¥} 7 AA| AEH k=2 A
Hol2 F2ulE 72H(Extract ion chromatogram: EIC)S HoIF
=5 AAsIIth(Fig. 3).

A
gd3Ee] dS P35 d9E
Fig. 4 YepiQict. olddzE2] 352 0.011%01 A -
0.249% ®$lo1 o, Hat ke 0.119%°190t). 5 73E
IS AuRgS o HAQ FAE A o= 0.05% mvt
o] 1ol o, MEs7) e Fr 7 0.05~0.075%(55
), 0.076~0.101%(513), 0.128~0.153% (478 &= & LFeltr.
w3k Ws) v}t 5= E5Q 0.10% o) A% 1580
=)o) AL i & A9 57.5% ZASFItHFig. 4). -
2 AgE AEI5o] 2006 11~129 Aol H& - Q1A -
7] @ AT A xzke] AAvks: tPdo® §1917] whitel
B AE Aoz Ul 2xle] 55 AT vl
AT, A - AN S5 LS SAks] el Bel 204 vl

N2 YT 5 9 Ameky YorErt

HAZAH0l| of3t OfetF Z4Z2t 3 GC-MSH| 2|3 &2l
14971¢] g} N85 o MRS o]83lo] 952

Table IV - Lists of positive samples by Immuno assay

70
60 55
50

51 47
40
40 30 -
30
10
| m-

<0.05 0.05- 0.076- 0.102- 0.128- 0.154- 0.180- 0.206- 0.232-
0.075 0.101 0.127 0.153 0.179 0.205 0.231 0.257

Conc. (%)

Number

Fig. 4 — Distribution of alcohol concentration in 275 Korean driver
blood samples.

nlels $hjoltE st A, oA 6712 AlmelA] viekR oF
3 REE-S HERo] OF 4.0%2] HnIES Bl o] mlekR
= aAFElF Vi @ wizc)oAERE-1) 57Tk Table IV).

Table TVellA '+' 9 = sl mlekRe] oM 9 5495 2v]
shal, +, - 9O A= 2] FEHLE AEste] Aklst
P we] Al sE(gm)E HeRATE F3 Qke] sexk= did
nlekFo] cutoff F Him Xg9e] Hu AFEEE ovlshs
t), 3, A& 84178, 84285, 84573 W 8478704 WlxT]okAH
FOel ot 244371 '+(>219)019=dl ol AR T WF
HolAlEFI)7 dolar, BEFEY =M (0~219 ngm)E %
Hsto] EABIER AR ST 5 floke Kolth AR
85063114 WlzrlokAld{([D2] Aok '+139(>55)c S744
Hlz=rloAlAF7F 139 ng/mie] AEH O, o] T wlxTr]
oAIAFE] cutoff £ 50 ng/mi(AZX] 55 ng/ml)HL} O PR
AA] P (+) 0= stk Swlolth. Al 847682 73 v
2etEe] Akl '+(>392) Al T wAdEERIo]
o1, 9] FF FEH9](0~392 ng/m)E F3}slo] H Aok
Efglo] o] Qlvk= SLoR siAEL tAAEA REEA] §F

Sample ID MAMP BARB BENZ1 BENZ2 MDONE OPIAT BZG THC AMPH
84178 -(<0) -(<0) +(>219) -(<0) -(<0) -(<0) -(<0) -(<0) -(<0)
84285 -(<0) -(<0) +(>219) -5.29(<65) -(<0) -(<0) -(<0) -(<0) -(<0)
84573 -(<0) -(<0) +(>219) -0.84(<6b) -(<0) -(<0) -(<0) -(<0) -(<0)
84768 +(>392) -(<0) -(<0) -(<0) -0.1(<33) -0.01(<24) -(<0) -(<0) -(<0)
84787 -(<0) -(<0) +(>219) -(<0) -(<0) -(<0) -(<0) -(<0) -(<0)
85063 -52(<98) -(<0) +139(>55) -(<0) -0.58(<33) -2.06(<24) -(<0) -(<0) -2.4(<40)

*T}2]: ng/ml

*MAMP: methamphetamine, BARB: barbiturates, BENZ1: benzodiazepines I, BENZ2: benzodiazepines II, MDONE: methadone, OPIAT:
opiates, BZG: benzoylecgonine, THC: cannabinoids, AMPH: amphetamine

*+(>219); A= T HET oAl BRI FH(+) 0 T FEY

*+(>392); A& T A ERR] ()02 EF FEWS(0~392 ng/m)E 2R AR 57
*+139(>55); A& & Wlzr]obAl A FMe] AR > 139 ng/mi 2 A cutoff 7k(55 ng/ml) o) do] 22 %

“(<0); A5 % 3% vlerR7F 249,

21(0~219 ng/mHE 2 Fsl2 7 A3 4T 5 glS.
g A
(H)4.

*.52(<98); Al B = WAL e 9] A¥ ke 52 ng/mlC. EA] cutoff ZE(98 ng/ml) V| Ho] & 24 (-)4].
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Table V — Comparisons of Immuno assay and GC/MS results

Drugs Sample TA (ng/mi) Confirmation Alc. Conc.

ID Results Calibaration range (cut-off) by GC/MS (%)

Methamphetamine 84768 + (>392) 0.00~392.00 (100) “) 0.180
84178 + (>219) DZ 0.236

84285 + (>219) DZ, NDZ, TZ 0.095

Benzodiazepines 1 84573 + (>219) 0.00~219.00 (50) DZ, NDZ 0.073
84787 + (>219) DZ, NDZ, TZ 0.216

85063 139.45 - 0.162

IA: Immuno Assay, DZ: Diazepam, NDZ: Nordiazepam, TZ: Temazepam

7 AZEH oo & AAENIS 84 F, (<0)2A FFE =
ANZE Bk A A8 85063 WAokHER 9 olw|ebulo
747} 52 9 2.4 ng/ml AEEH PO 7 FE B cutoff kU
100 2! 50 ng/ml(=%] 98 2 40 ng/ml) M| O =R A0
2 WSS & 5 USUTK(Table IV).

Al%alo] A 84178, 84285, 84573, 84787 %! 85063¢] tha}
o] GC-MSE ARgsto] Hlxr]opA R oFEe] HE SRINTS
ATy 47]2] A)5.(84178, 84285, 84573 2 84787)°1 4]
tolAl, w2rjokAld e HrhAlgo] AEE o] WoE-A
o] Ae} M7 AX|3I O}, AlF 850630014 wlZr|olA
Tt AEEA k). w3 AlE 8476800 thsle] GC-MSE AF
gato] wAdHER] SRIAFE Al8st A3} vAgtER 4
SulERle] B HEER] oigirt. Wbk AlE 85063 2 84768
2 Z7F Wiztjo AT W vlAdHER 24 AEEA HaE
AP 9 GC-MSe] A7t A= AA|skA] ekgrom = o]
(false positive) A|8Q1 A2 AelslTHTable V).

—

GC-MSOl oj#+ 7[et ofBe] &l

2757} A5l thslo] 71ek bl FholE GCMSE ol
3ol 413 A, Table VIFIN 9} 2o 57} AgelA] Fz2s]
Veltlo] 9T, WAE s, tlolg, 540k, o]
PR, PEskel 9 Esjeiel=r} 244 Ui HEEsict.
o] 7] Fmesiiel), dAEeE=g, tlobg 2 54
ol ok A 74 2] BE5o) Q= ebgelgion

Table VI - Detection of other drugs among 275 whole bloods by
GC-MS

Drugs Detection cases

Chlorpheniramine 5
Dextromethorphan®
Diazepam*
Doxylamine
Ibuprofen

Lidocaine
Topiramate

I R R

*Controlled drug

E(Table I #x) 2 X2 IS ARE3le] ERlo] 715313, ©]
FFEAGAREAD, HETRIGARVEA) 9 Evjepdo]E (@
AN AglentAtellA] AlFsH= GC-MS# library A4S 5
sto] ElIsksict. Table V 2 VIS A¥E F3819S w] A
2757 A 5 WxtopAARF 5/, 9AERMEER0] D, F
ZaAYell 5 Ak okEo] 97 dlollr HEEH(F 1570)
oF= 9 & Nk WA 9 F 545%F A8t

| oFEE-g 3} 2% (Driving Under the Influence of Drug;
DUID) v]=txt olujg}l f4] Ag=s AlololA Fdle] &
SRR B2 A7 ARREAR Q12)E o] o] Tkl 9l
own olg} #HE AT ARE T ®BaEo] Ut} Wylie ef
al.Be ol AFshE XA 1,396 9] BRlS Fakg| e A
Fsle] mlek RS A4S Ay, 23572] A AN 2HEo]
AEE ] 16.8%2] FInlEe B3 oH, 15 JAAEIA(MDMA)
7} 64710 % 7H wo] &A1, o]ojA] tiwirt 5171 HE
Qi 8493t} Drummer ef ol 'Y 5 ¥)Egole] AFs}
© A} 13,1768 tPdoR ElS AFs] 1d F3ke] oF
5 28 Haks 2AR 43t 1287 (L0%)0H LFgo] A&
N3L, 313z10f|4] miefo] HEE =], WAt ERTIO] 26971
(2.1%), MDMA7} 17071 (1.3%), theF7} 8771(0.66%) 0% OF=k-
af 2] Blgo] AJds] Eokes Rarslit 2001 ~2004
WA7EA] 2906l 2 3xke] N F 22,77771004] oFE 58 s}
& ZA}3 Holmgren et al.'2] A7A7}o]] <Jspd oselq e}
Aol TFANATEAT HE k=2 55~60%= Aol 71
EEHES Belo, o)5a WizrjolA| R F oFE = thu}
7 AR&eh= o] &8t poly-drug -8 W= 742t 8~10 Y
8~11%= A Yeptrhar st} s-elvkete] Z-9+= ob4 oF
EAe] digk FAA BARES Hard vh glom, A4 ¢
AAFEo] st ol = T A% 94 A7 bk 9l
o] E=ekel7 )= ol St 199850l wEALTe} sl d A
Tarof 2F)E FRFe] aWofA] oFERA] A 22719 W
AlgollM thet 36%, WIAIHER 27%, 9AERHEET 18%,
3 9%, FH)arg2E 9 ojv)zenio] 247} 5% AEETH
£ Ru9g njFo)E o) Sguele] eG4l ov] &

ofo

¢

filo

M o
ol r
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YPAFE AS Aow FYHrt.

TAeFES] AT FARISto] 2 ATtellM=
Moo s A skgl=dl(Table D, °‘/‘1 %5& Logan}
Gullberg®] AF=27¢} A3t A4 E3 ol F-x
ool e el 9 MDMAS 46%}04 W—r’\]%‘c—”w*"ﬂ]o]
gamma-hydroxybutyric acid(GHB), 7l¥]A~X 2%, EdllE &
o] SRR S APl Fkslolor & Zlo® AdE| Q)

WA A A WA I Pdste] 14970 F el tiste]
Evidence;yesigior & AHE-3t] vlokRE A Asgnt. £ )
© U] A miAE Uigst nlo] @3S ARSShE vl
W& 7)< (biochip array technology)s -5-8-3Fo] A2 o7
Hhg-dEls o] wHel A3 & e Al v
3}8 3 (chemiluminescence)A |7 1 3% (light emission)&
charge-coupled F*]7} H2¢ Fidgt2 FY35Ha, Oﬂ’*i}
(imaging)A A o|w]#|2] Aol mt mlekRe] EA) o=
sk Zlo® Ft oF= A} olglell Y FellA ‘Q%’ﬁvi %‘f
Ao A Agkoll = AMgE 3 okl v viAS Ygsh vl
o]g;g_% o]%g}j @—gﬂ_oﬂ oqa] 4 1:1].01;”._ 74/0131- Ea o]
= A3lo] glont, nle] 9ol artolm g FAN|go] wWol &
Q= dilo] vk 2 AFelXE HAF B1g-S arefste] 275
N AlE B 288k Eshal 149709] AlEREE e ®
nye ;\]sn st

kA oFEANE A e 73y} $edslo] Nishioka et al. B
3552] ‘%ﬂi‘:]o}xﬂ*”ﬁ] ok= 4l o] gk 29%el dfste] GC-

MS -H‘LJ;' _‘g ;(].E_i 7-]}\1101-__ ;\]/\Eﬂp_ 7HHL——]_O:L‘:_13] f, k2]
AzelA ZF oFEe] HEAIRES] BA Rk (marginyS A7
to] a1, okErith 8 ZepdlE o] 2~FH YW i A%
HEZS THAA dHAof djF oFE9] ol ZnkE T
W olg} A ERo] 3 RolFLs AAISIITE & A
ToE 2 APt oFEA LR RS ARgSlo] 49F o=
= ARl &1 FR1 7 Qlo] HeEleith ko ® o B
A okEo] ZE o] FrhE ook sh, FTlekae] gk BA
o] HES}E Al i oF=el oist AFAFER A9 5 u%
A77FEQ8 Flow AlRE

AEAoR nlok 58 HARE 913 Al52A 7P e A
Hlo] 2 212 ao|u, Hols B el Bl g 22 tiAl
Alze] Age] ElabA o] FolR 1L Gk YRbA o= AreA
oFEo] 71&%x= 7)tHwindow of drug detection)> AHAZF A
HogHE 3~5Y o]l ¥hd, k] 9= Zole] uje} t}

ERAA T~ o]2= 1 ok AE VIRke VKRR

SHAEE Hekehs §5= wo| o] g5 gitk. sk Rl
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