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RlE B F BB A &Y B THIAWEEREMHAE - B
sz gh o ERREBHAHER > FlloidB R AL RERAME
RAAFTERGHBLENNE  THLEOBTR &S 3L F
BAHRERRES -

AR ARRLERBATS  Ba GCMS 72 8T 4 &
iz Flerinss  BASH R HTRAEREMALRYY 6884
$8 (B9~ THE - 6-MAM) - &3t (LI a - FRAZ G
MDMA - MDA - MDEA % ) - ketamine ~ £ #7é&(COC #t BZE) » £ % %
HRF) IR LA E R (T & T - £:08 - EDDP - EMDP ~ T4
BefE - NorBUP ~ #4r"85% ~ B - THE - 6-Z8%H%)R GHB -
K% A GCNCIMS Fit IR ik 9 BXA_RPHEED

(Triazolam - Flunitrazepam -~ Alprazolam - Diazepam - Nordiazepam -



Temazepam - Oxazepam ~ Lorazepam ~ Nitrazepam) * 3t #F %] 2.5-0.1 pg/mg
ZEHE -

B LS KRB B A 84 R R(LOD) Mk - 8 37 B ks 12
18 &4 % H AR A4 BZE sb» T2 LBAMMEMRE > BAARER
g ik s 4 ¥ 448 4 MDMAMDAMDEA 8|48 # £ B 2 75 pg/mg
R AEWA AR Z 30 pg/mg % £ | M4 Cocaine AR A Aty £
B BRA R HEBAEAHFIP 6057 & Ab4h i R st 2 & « 7 AJK
£ %% » GC/NCI-MS H {584 | pg/mg » 13i& R R £ B AT E %
A - R R FEREST GC/NCI-MSMS F ik z B4 -
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FRERSAEREMIEA S HNLERBAA TS E SNz L 82
B BRLARLTHETHRED (OB LEES FALERLG
MDA ~ MDMA) R 36 h #8 & ("H-t BT R) 2 £ ¥R E L H40R
M BBELZME > ARKBRALEREL 2 WHKE o

MaET - R - £ R - AAEAE M H LA



Abstract

Drug abuse has become one of the most serious social problems in
Taiwan. In addition to the massive abuse of opiates (heroin, morphine) and
amphetamine globally, various emerging drugs of abuse (also called club
drugs) are more and more prevalent among youths at nightclubs, KTV,
music festivals, raves, and dance parties to enhance social intimacy and
sensory stimulation. The socioeconomic costs of drug abuse are enormous
with a great damage to families. To address this serious problem, the
development for a better analysts method is in great demand necessary, not

only for clinical research, but also for forensic analysis as well.

In contrast to urine testing which detects drugs only for several days,
hair testing could offer a detection period as long as several months. Drugs
testing in hair also provide particular advantages, including an easy access
of samples, difficult to be forged, and a great stability during storage and
transportation without specific precautions. The segmental analysis of hair

may help determine the time of drug exposure.

This research regards to develop hair testing for drugs of abuse. We
have developed simultaneous identification and quantification methods for
12 common used drugs of abuse and metabolites in Taiwan, anesthesia

medicine and GHB simultaneously, and 9 kinds of benzene (Triazolam -
Flunitrazepam ~ Alprazolam - Diazepam - Nordiazepam - Temazepam -~

Oxazepam -~ Lorazepam ~ Nitrazepam)at the same time.

Comp:_a'rison with cut-off value and limited of Detection (LOD) of
USA, 12 common drugs or metabolite expect BZE, can reach the American

value. In hmit of detection: In AP/MEAP is almost the same,



MDMAMDAMDEA is better (75 pg/mg in U.S.A). Opiates are slightly
small relatively (30 pg/mg in U.S.A). There is a greater difference in
Cocaine; it needs to look for spreading out the chemical condition to
improve of better HFBA/EA/HF [P. And THCA hair testing, GC/NCI-MS it
15 1t examine limit 1 pg/mg to detect, still far as U.S.A. legal threshold value
of NLCP, it needs to study the development of GC/NCI-MSMS method
in the future.

For improved hair testing, a stripped technology successfully soak time
to shorten from 18 hours to an hour, promote the prescriptions that the hair
testing. In addition, for hair testing popularized in the future, the standard
products of hair is needed. In this study, the prepared methods of hair
standards (include AP, MEAP, MDA, MDMA , MOR, COR) were
developed and tested. With ultrasonic assistance, it can improve the

preparation efficiency of the standard product of hair greatly .

keyword: urine testing, hair testing, GC/MS
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AL - RTHRETRAREREY 0B AH (B THH -
6-MAM ) ~ o (LG - FARIELSG - MDMA « MDA -
MDEA %) - ketamine ~ 4 #7#&(COC $2 BZE)/m A 24 9h » K&F K BB 3%
£ 3 Benzodiazepines #E 8 4 (4o ¥ R. 49 Diazepam - Triazolam -
Nimetazepam - Alprazolam -~ FM2 %) - F 8 it 48 #8 (4» Methadone -
Buprenorphine - Tramadol %) GHB % $#a# 42 £ 8585k -
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¥ B (Methanol) - £ & & (Isopropanol) » = &, ¥ %2(Dichloromethane)
T $%(Hexane) » £ /K(Ammonium hydroxide) * 7 8% (Acetonitrile) - &2 &%
(acetic acid) @ # & (Hydrochloric Acid) - &% &% Z &5(Ethyl acetate) » & £.1t
41 (Sodium Hydroxide) » &% 8% 2 4 487 /% #%& (Potassium dihydrogen phosphate)
%8 R 8 MERCK % &) (Darmstadt, Germany) - = # &% &% (Trifluoroacetic
acid 99 95 ) -~ 47 £ ¥ & N,O-Bis(trimethylsilyl)-trifluoro-acetamide
(BSTFA) ~ Heptafluoro butyric acid anhydride (HFBA) - Hexafluoro-
2-propanol (HFIP) 88 8 & Sigma 2 3 (MO,USA)- [ 48 3 B & (Bond Elut
Certify)#% & & Varian 2> 3] (CA,USA) -

4 JE #, 4 (Amphetamine) ~ ¥ X %& JF # 4 (Methamphetamine) -
MDA - MDMA ~ MDEA -~ K 424 ~ Norketamine ~ *%<f(Morphine) ~
4 B (Codeine) ~ 6- Z & *& =k (6-monoacetylmorphine) ~ % #T#&(Cocaine) »
K ¥ &5 & % F % (Benzoylecgonine » BZE) ~ & & ;T (Pethidine) ~ £ 7 &7
(Methadone) ~ # 7 &9 4X #t 4 (EDDP - EMDP) » T 4 & < R
(Buprenorphine  BUP)~ T 4 & =3k B X, #it 47 (Norbuprenorphine - NorBUP)
4% 4 °% ¥ (Tramadol) + =44 ( Triazolam ) + & # & i ( Flunitrazepam)
= 8= & F (Alprazolam ) - — £ F ( Diazepam ) - — f F X %40

(Nordiazepam - Temazepam - Oxazepam) - Lorazepam -~ # & ¥



(Nitrazepam) ~ K Fi(A’-THC) ~ A Bk K 3# 49(A°-THC-COOH) -~ #w3%-52
£ T & (Gammahydroxybutyrate - GHB) + # f& = Z #%& (Lysergic acid
diethylamide * LSD) & £ 48 & B 4 % M 4% £ & ( d5- Amphetamine,
d5-Methamphetamine, d5-MDA, d5-MDMA, d5-MDEA, d4-Ketamine,
d4-Norketamine, d3-Morphine, d3-Codeine, d3-6-monoacetylmorphine,
d3-Cocaine, d3-BZE, d4-Pethidine, d3-Methadone, d3-EDDP, d4-BUP,
d3-NorBUP, d4-Tnazolam, d7-  Flunitrazepam, d5-Alprazolam,
d5-Diazepam, dS5-Nordiazepam, d4-Lorazepam, dS5-Nitrazepam, d3-THC,
d3-THC-COOH, d6-GHB, d3-LSD)'% 8% & & Cerilliant 2 3)(Texas, USA)-
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1. fita 4 K34k (GC/EL-MS)

A RAEAER o9 RA8 B I/ F R 0 BRI (Agilent) > 8 2
6890 R A ABREATIR 0 HE 5973 M wiEXFHER - GC pHaT A
HP-5MS (5% phenyl methyl siloxane, 30.0m, 0.25 mmi.d.) M AEAL S
6% SR (99.999%) 0 i ImL/min »

2. AR I B BT H 4k (GC/NCI-MS)

4‘5’?%%}&% AR/ ABRTHER RENSFELAFEOR
AREMTAE - Bt (Agilent)a 8] 2 6890 A R A8 & AT 4R - #5973
Inert A eoiaX ik A ZHMBARLESHEE R A (99.999%)
it A lmL/min » 4474 42 % HP-SMS (5% phenyl methyl siloxane,
30.0m, 0.25 mmi.d.) » {b 4 E(CHABRASHE P (99.99%) -



S EFEERBEMZEE A
u)ﬁi%%ﬂﬁﬁ%r

AFETRESH Kb - FAELIEHSG - MDA - MDMA -
MDEA -~ K #.4r ~ Norketamine ~ <&=f ~ 5[4 B « 6-Z 8853k ~ 478
BZE % 12 @ &4 & LK %4 T AB 50 uL 2 10 ng/pL 42 # 56 & 50
pL W £ (844 d5-Amphetamine, d5-Methamphetamine, d5-MDA,
d5-MDMA, d5-MDEA, d4-Ketamine, d4-Norketamine, d3- Morphine, d3-
Codeine, d3-6-AM - d3-Cocaine, BZE-d3 * 10 ng/uL) - #a A 50 uL #4#%
kb 196 1ZNHCL 2 sfte i@k & £ SSCFRARM R Y BB R
K& 44 Ao A 4T 4 16348 HFBA/EA/HFIP(100:100:30) » 4& 70°C #t 48 .47 30
SEEATAICR R - B AR STACKB 2RI 0 KRIE oA 50 pul &y BB
LEEFREOBLAREHR  HBRITA Ll A GO/ MS 247 > 32
IR Bda M E S R ARE - BT R TATZ GC 8R4 -

EHIEBE S 230C  HAESRZESHF X BRiEA UL 0 #
BEXA WE 150°C > 44 1 4487% 0 L 20C/min # £ 210°C » 4 45F
0.1 548 5 2 20°C/min # £ 240°C » 43 0.1 448 : X 10°C/min # £
250°C » #edF | 548 » RAE B/ 20C/min A £ 280°C » 45 2 448 - 48
t—ROMEFR A 11.2 548 - HEARBEFRIBAER 280 C - THH
EE5WIREFE T &R KX (selected ion monitoring, SIM ) #47 » &
— % SIM FrEFET 2 it LFgerh -

ank



(2) FLErfa 48 GHB = ] 545

AK kTR BT~ £778) - EDDP - EMDP ~ TX B~ H -
NorBUP ~ 435 ¥ ~ ek~ T4 H - 6-Z85°%k - GHB % 11 B &4 3,
HA%Y  FHRALR SO uL 2 10 ng/ul BR SR 50 pl NEBE D

( d4-Pethidine, d3-Methadone, d3-EDDP, d4-BUP, d3-NorBUP,
d3-Morphine, d3-Codeine, d3-6-AM, d6-GHB » 10 ng/uL ) » £ 55°C F L &
AR g 0 REtAv A 100 pL #7413 B BSTFA » £ 90°C Bt 48 347 30 o
SEAT AR M > HRITA L pl A GC/ MS 245 » 52 3018 5] % 448 B
HHAAE® - 30 T472 GC 58tk -

SRR R 230C A RZEHFT R HREALuL > H
BAEX A 178 100C » 445 0.1 5487 > 1A 20C/min 7+ £ 210C - %
# 0.1 448 5 2L 20°C/min # £ 240°C - #45 0.1 445 12 20°C/min # &
250°C » 445 0.1 548 R AL B 20°C/min # £ 290°C » 445 10.1 548 -
it — Ry A 20 548 &R — A SIM Fr&dEs T2 ATt F
GoFA] |

Q) X=RPFHE LM PRk

A KB & k%t A B 8% 4o 4 Triazolam - Flunitrazepam -
Alprazolam - Diazepam - Nordiazepam - Temazepam - Oxazepam -~
Lorazepam - Nitrazepam ¥ 9 B &4 H X #ih FHRALSR 100pL =
| ng/ul 2 £ LR RNZE L (@4 d4-Trazolam, d7-Flunitrazepam,
dS-Alprazolam, d5-Diazepam, d5-Nordiazepam, d4-Lorazepam,
dS-Nitrazepam * | ng/uL ) > £ 55°C F AL A 2R EL > KE& w100 pLl 7

1t



4 463X B BSTFA » £ 90°C ##45 #4730 54847 £ /LR » HRITA 1 L
# A GC/NCI-MS 4041 » 1 318 5) 8 448 M 36 2B 3 S5 2] T AT 2
GC #-BEtEtF -

ESTEBHEA2T0C  HARSRZEHI X HREA Ll #
mEXA B 150°C » 445 0.5 54874 > X 20°C/min #+ £ 240°C » #
# 0.1 n48 . BB NI0C/min # £ 295°C » 4355S 548 2= 5 SIM
FRgiFsEFx Hiftb B mgesng -

(4) RBZ 5 ik

B 50 pL #2 % % ( A-THC-COOH > 1 ng/pl )R M 42 # &,
(d3-A’-THC-COOH : Ing/pl) > 48 55°C F AR A k% » 1% ha A
50 uL PFPA & 10 pL HFIP » & 70°C J# 45 .47 20 24847 A LR » X
T Lul A GO/NCI-MS 7047 © » 3085 Sdnta b G35 R AR E % -
R R 72 GC - # ikt -

GEATIRIRE A 230C c HRAIE R ZES K 0 BREA 1uL -
BAEX A 8 150C » 445 | 544 0 5 20°C/min £ 210°C » 445
0.1 74% ; 2L 20C/min # £ 240°C » #44% 0.1 4% © L 10°C/min # &
250°C - #4% | 48 0 B A 20°C/min A £ 280°C » 445 | dk o 48
H—ROMEER A 102 548

u SRS N & T
R T b A, RIBE BB AR EERBENREY

12



BN 2mL Z ZRFH RBEFEUERIMET R MAKRE P2
SR FRER O UARAMBEZTRYNEE R -BEBALFT 14
ARBHLETR(H | mm) RS0 mg LERRBMNF - FR3
WEF o i A ImL 2 NaOH (10 M)iZ L B 48 > fEE 8L S mlL &
BEFKivie £ 24 &M NaOH » fon 50 ul M2 (1 ng/ul); H R
2 mL Methanol/Acetonitrile/TFA ( 4.25:4.25:1.5 ) 45°C 8 & F %8 0.5 /]s
o ERERXRAHSH)

MEUKBREBZORRED —HFHBRE £ S5SCTTUR
RAEHGeEBR3 H8 2 mL 0.IM 84 #E% pH6.0)E%Z 10
0 BREIN SPEC A RTEAER - BBERGBH oA | mL
Methanol » ## & 1 44 > R4FEHEHE > Biv A | mL SEEHER
(pH=6.0) -

#EFRLEA SPE T 0 BAR SR 12 08B % K F (sorbant
bed) - M4 AT EAEFASH oA I mL F8FK > fTREERAS
Z 10-20in.Hg ' #9% 1 54% > HAeA 500 uL &5 0.1 M Acetic Acid * $7 B
¥EMWALTZE 10-20inHg > $% 1 548 > &4 oA | mL Methanol » #7
PR Mt EEZE 10inHg» #9% 5 548 - 4§ SPEC &4 B A &8558 3R
Ei& » hoN 2 mL ¥ 3R 5 & (Dichlormethane : [sopropanol : Ammonium
hydroxyide=78 @ 20 : 2 » v/v/v) BiT¥3R - R P& E R mA 50 ul
BB 19% 12N HCL Z 88 H B » B3 SSCHH TR AR « M
HaANFT A AL B 100 uL HFBA & 100 pl 8585 72,85 » 48 70°C B 45 47
30 T AL R - B A RAAS ST ALK B R &KL Ao A S0 ul &y B4
BEC BRI B ARELR B4t L pul A GC/MS 247 ©



A RERELUMG
BEOLEHRBENRET P A 2mL 2§ Pl REENE
AEMRINRT R AR RKT P2 A FRERE  UARMEETRY
GERIRY c EEALFT IR FRAHLETR (B 1 cm) E5F
ENB—HF%BRE P Mo Iml SEENEEL(RIERS
¥ H L JE#4 - MDA ~ MDMA - 10000 ng/mL) » &8 & & EE 1

B AN ERTREE 17 65

BEUANEERETBRELRE  RERLEE AN 2 mL 2R F
HoOREBBEGEAERISRBELEISOFES MEBRRTPZ R
FheEde  RAABEEZE TR G5B R - oA 1 mL 1 MNaOH > £
TOCHE T 30 48 KBRE » HELE AL S Mo Btz - #F
RETEAE 0 /A S50 pl A EL( ng/ul) > 5 oA 2 mL B85
Z Bs(ethyl acetate) e 4T 48 L E » ;A E & 15 5481% » 12 3500 #3k.o
Sodt RMERAREBED —$FHERYE - B3 A S0l #Hk
196 12N HCL 2 M B4 - 39 9R 4 » 7 S5THRMST AR ARE -
8 1% Ao APT A 38 50 pL HFBA & 50 ul B4&% 265 » 4o 70°C 48 47
30 A AEATA R o B R RAMST A KA R Rk A S0 pl &y B4 8L
LER RN BLBRIEE R EHiEN GC/MS o7 HRiTA Lpul-

ESTIRBE A 230C RS IEMH AKX BRIEA WL H
BAEX A 8 150°C - 445 | 547%% > 22 20C/min # £ 210C » 443
0.1 4% + 32 20C/min # £ 240°C » 445 0.1 4% 5 &% 2L 10°C/min #
FE250C  4edF | dE - EMMEESHKREFETFERB K BT
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BPENENEHEANERCESAtEY SR 0ERELSF
Feho o RREFABRBEBERT R BEE - BHU L SHRLH
Yo BT ERBMARTREOZIRBE R EYANEANATENEA Y
WHECES AAEY A lREGOLERETERAEE R AT Hiv
LEERBMRAENREE RABAZBHBRINS T A HOBE
BRIEZAEMFIGR T ARBELER - UAMABLEHBE
TREZAB R 55 BE REFESRE RS - MRS B4 % GHB B &k
BRERX_RTFHEDZFERR -

() % 8% o F 4%

LEFER G AR, > TG - FRLIEHS - MDMA -
MDA - MDEA - Ketamine + Norketamine/B # 4 B $8{6 447 » "Bk ~ 7T
HE-6-AM BN 4SO0OHT e A F1e44 B R ME ke dEa
56 R RKE SRR ikiETES » SIb R HFBARBSTFAZ #7 £ 167
o B THFBASTAL Y i BT T2 EFTFRESEHRR, &
g RGCMSE T+ HNTRTREFRLEARHZ 54 KEHEWE
AByaR R ERSHARE  BRIBRAEEHELE -

3

MmATHERRG  REABHRMNENRBEEEINTE &
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MAERGEY R A BB SY  TABNES OH T fitsds
4 ; @ BZE - TH-COOH B|& %4 COOH TE ik faitsd > Hibk
HFBA # BSTFA F474A4bfl-F s REEia AAT A Bia L X8 - B4
BSTFA #f OH T A fait 444 COOH TR AL A Rt B i
Ero#mAHIBBALSHELE £ BbRM T REE HFBA 474 &
% BRWERE Y THRIMERYAELE BZE (B—) AT
HFBA #74 ##f COOH B AA R BILSWH R Ao — &M T L GC/MS
## Cocaine ~ BZE ~ THC ~ THC-COOH % # &4 8% » 1A HFBA & PFPA
Y 547 A K B85 % 43R5 Fc v HFIP & PFPOH - A gk » & #7154 HFBA
/HFIP (100:30) tf & #7 A %] » &R THBAALA P BZE(H =) X&F
&Ik - MDMA - MDEA ¥ 3 &8 ¥4 LRt adrd » E&8A
TRE -JRE BTRFFEEZMALDBEREY  AMATHTLES
L] > &% 550 HFBA/EA/HFIP S48t th 5] % 100:100:30)2 474
® o ASERBZ)TEEMA T Y BRI TRLHETHE -

KA £ £B NLCP FrRE e A A 0.1 pg/ mg hair - {4 B4R %
0.02 pg / mg hair ; £ K 5% F #1858 240 GC/EI-MS 44 KA K #H A
®THC-COOH > H {4 B4 M R 4E 4 20 pg /mg hair ME » MAFRES
Eat ) GC/NCI-MS #4754 » R EHMETFHE | pgmg - 20
FEEBNLCPWHRE b1l AZAFHESTES EMZAERSR
it g4 2EF AR NLCP MM XKMOME » BRI TFRA
GC/NCI-MSMS # 7 ik = kR % 7145 % # Labone /> 3] Z Dr.Gantverg &
% # B GC/NCI-MSMS # GC*GC/NCI-MS » $a¥ s %R AT 5 # &
SE MM i ERRARYE -



HTRGMmA Y FEAMAONRESE - —HmT
ZEHEGHEDARRTUEASRBREEE T AR CEHRLE T
TEELR > ALERIGRAITAICE  BITAHMB W H(GC/MS) 5
o MR RS AR R §4F 6- LR B KA R B K F L
BEFARRELEFES ) THBERUEBZEAE -

BB AN ERIER BEBMEERBRZ T X KA RFOEERE
MF ko REEM AR B MG AT o BN T - fUASE
ik 18 8% - 28 48 E B « HFBA/EA/HFIP(100:100:30)47 4 474 it A
GC/MS 5 BEdB R - AR R LTS TR KRB BEMH L RS
koY B HE MR RSB IRES A S 0% L > K
e R AR AT RBEPHREAMBIHRELE Ao RRHRF
709% - M ERBARARIR L KIS EYTiE 30 peg/mg > 4 4 5%
<7 i& 50~80 pg/mg » K br R L X ik £ » 5% A 100 pg/mg & 50
pg/mg ; EATeR R AKX #4 A 5% A 150 pg/mg & 100 pg/mg (& m) - d
NEBAELHBERBITHER  BREBNAMNKENATLY
TRz ERBRALRMHGLEE BRI ARE Téme
o RRRBRPAEMOETLERE  RBRBRAHEs ek &2
BR ARMERTITEB AR EY (Bt) Lo Rsaa
H T E £ B 10% -

MERELRRZMALEMBERQLOD)E + B ATE 8545 12
18 8 4 & B4\ Htare BZE 4b » % T2 5| A B RARE 0 MAMERER
t g g JE 4 #4841 - MDMAMDAMDEA B4 7 £ B2 75 pg/mg »



R HEHP M ERZ 30 pg/mg % £ ; @4 Cocaine R A B AW £
R RMVAEZEZHREFR K142 T Cocaine #42# 45 BSTFA
FFAEALH X LA HFBA #4874 7 X - REBFohipiney B &5 - SR KM
85 RGTHMBE > KB ey HFBA/EAHFIP(100:100:30) 8 #7 4
fefk# > #K @ B A7 Cocaine AR MR E £ B 2 60 pg/mg £ —4% > M
BZE R MMAER2 15pg/mg A1 £ T 1042 B EAME -

(2) FLBr38 % 4+GHB 2 ) s§ 4 5%

HATIF AR B B TR0 547 > itde GHB AL+ - LR F
B RE RS T  HREE Sk THE - 6-AM - TREBEHH
BB OH BRAHMESY: 208 BB THAARSEHTHA
&4 > @ GHB LB #4 OH FhRA#H Sy B mwitR A
(BSTFA)i#e 474744t - BB ET A B H A4 84y -

A TEMGEMRE LRBEEHALREY FLIFERAI BB A
RABERGREGH  FELEEFFIEN B MEEOEH TREK S #
o RPIUARRESRFPA - BB LBAREHERRZOERZTKE
£ 0IN BEER - FE-AMMRASKBEHEAZ0E
H 0 (2B 48 M BSTFA $7 41t » ik GC/MS 547384 < iR 164 £
VA FEE-Z RBEER AR BB R B A RITAHR ) 2708 - BET~ T
ARCER - B R BB TIE B 70%~9096 - RAKGRIEERR ¢ s
B AORRERS - R MEHTES 10-50 pg/mg > BLETAT
ARAFBEEE - 53T ig2] 100 pg/mg & 500 pg/mg o A& A K ERAF
HER R BERKEEEY (W TARFRERLEVEA)R LEB(iER
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HEREET) WEATEEHRE HEBNBEFIETEATLEEZ By

HoOARBFARRETYE HMEEEDETELEERREF FZTHMH -

B) AR FHEHZFERR

ABMRESHOR R T % 4% + > Diazepam - Triazolam -
Flunitrazepam ~ Alprazolam & KX 5 /EM T R4 » KL EEBITHA
1t ; i Diazepam #94% 34 (Nordiazepam R Temazepam)®& Nitrazepam
]3F—18 NH X OH X T#— @474 4 5 Diazepam #5.3%4h
(Oxazepam)& Lorzepam &4/ —18 NH J & OH % » T HESTE£ B
B st g &7t R B (BSTFA)# /74T AL R A - £ GC/NCI-MS E #7 4 £ B
¥ o T EEIATE RS BA(E ) -

MEBRMUBRESRIER_AFHREDELRZOBERZEK
o 5Bk 0.IN BEEEE - F 8- = ABLEL - Soerensen buffer (pH7.6)
B8R BIRIBIE R > LA B 48 E R k48 50 48 BSTFA 47 £ 401k -
Lh GC/NCI-MS 537 3845 © 345 4 X33 © 1L Soerensen buffer (pH7.6)
ARFOER - AV EHAAEETR Y GRESTiEd 0% L
Nordiazepam - Nitrazepam * Flunitrazepam - Alprazolam - Triazolam #4 &
RARRIAR MR =T iE 3] 1-2.5 pg/mg ; Oxazepam # Lorzepam #4 £ 1818 B #%&
k7T £ #] 0.5 pg/mg ; Diazepam E Temazepam &9 5 /& 48 B4R R 7T iE 3
0.1 -0.2 pg/mg -

HOaMARMEERS OHBREL-EENSF M ERA
Benzodiazepines #i #4258  AEBE TREFLEM S wITLER



Mot -ENELETRARTEY At ATRMARIFHEERS L
A& A Diazepam -~ Flunitrazepam & Lorzepam = # #4425 B - &R FIHB A
FEBEBRBALRS R EHFEH > RBEBEEF S &1
38,  M T 448 2] 7 54 # 4(Diazepam - Flunitrazepam & Lorzepam) °
7 S48 B ®] Diazepam $2 H X #4 (Nordiazepam & Oxazepam) ([
AN) Bty R ERBHsHAGEZE NN 15% -

=~ BE R R B

ALERBT FHXREE - REEMLAXKBYMREELSOREL 8 54F

ﬂ%%%%%°wﬁ:ER%&%%%M*%%&&%%%@AM)E&
Eoieh ME TR BR[HRE N 6-LHBBRR KA EAR
CHBmAR . REHKTHBABER > AL BRBRKT UL —EF HEHE
RAGHRERABGBACARA T HBEERRATHE - BRLERTRT o £58
F#a - AR TFHEWRLBRERE r FFPRENHZE K BLE
P ERCH F L JEHB% Rl FR B A XD ZMG D RBRE L T 4L

B —ARRAFREE 2~18 /8% ¥ EREHERMB@IEX -

ERERADREL - RER - HMAEAFAKR - RERRLZEWK » di¥F

SERORTFHAMUAL > THELE DATEEZRIGERKARS
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Frm  BABWMARIRA  HECERAHBMESAHEIENy - £4EA
Bed Fod T IRBAS IR 0 B L RAMTR 00 IR A SRR B S
R-BTHREOIHOHRE  ZAFESEYa LB RE B ELHE
ThHMBMEZIE BMERALFRRAXMMELEIREFS o

B E AR R BB R 2 A RS AR 18 A
100% - % Fehsdr R A0 (% S fedr - T RS JEfsd - MDA) #1482 NoF£
S 75-80% + MDMA 2 K foé & 4 8§ £ 55 H 80% » ootk T4
$6-LEEHHAE R AL AR E 80% o HRAJHER BdpiR b T AR
PRGLEAN BLLEXRLERLR  BRTAEHREZHKE -
THRUABRR TS BEY BAEEMRA K 4R rATLE 4T
SAF O R EBH LR OERLEERTA 1S EATRER - RN A
NaOH #3387 X L ¥ RAR A ER > MU EFHTF RV RBERES
NaOH - £ E3X1~3~5-7 -9 548z NaOH Zas &k & B » fifik
30 486 60 4R ME B BRI RIVERL LA & Thh £ % ¥ Bk
AR R e R A NaOH jZ38 5 548 M5B B2 08 0.5 /85 iy 6AM 2K
£ 60% AN RV it R H &% T £ 70-80%6 0 £ - B A
AATLERLERBE LN+ T B/ L8 1 e plIR A Ba Rz |

JNBEZ GC/MS B A7 -
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= REAREL 2 R

HNARKBLERRERDESHEREDRMER L E22 5
BAER BT ITHEARBRITY QC & BT/ AL ARPTZ
B AEGrELRMABRIBN LERELRTHEIE R KRB
Wred B AT d &M B 4R18 NIST £ % Standards: 100mg & 38000
A fda Il A3 BEHEREELIMZBERBAT 54 0 B
T8 ¥ ¥ £/ 2 NIST Standards : 100mg #8554 - ge@ T ey —F > {247 %
+odE -

BT ARBRESUBELE S RER il R EGEE D
NEQRRPEFT  EXRGLERELNRAREY BAHLELE
Bty iR RERBEREANLE  LARBRENEHMIERES
FTHEAEALBRGFH -

RPEARATREFNLEREFLERER B A ELY
HRRAATETREY R BEDALEREEL - TRITAAKA
REFEGLENHRS ABNTREZIALEE—RAF L %
RFALEST GOMS 5 - TRERFALABEMAAR - ROATR
FELEZ A TURREHBEM -

R WEHATRFANLE FLAMBRLEIE  $5 44
REMFES  ARBRAABE MEALCHELBLRANENEEZ
TORLBRETGLEFRAREIREBFEL - INATARA
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LEZOERALENERES R EYWTREZESALE T -
TR BRERAROMET A LHRE  BETHREERS M ETRB
BMARERLEEY UG LERES -

B EATREATRZT S ERELEREANLET - THA
TR T e BRI ERR B EE TR L£E (Imm)f 58
B #5458 5L(10000 ng/ce) M EB TR BI85 HHEUTHRENLY
BBk B RIFMNEIT GCMS 547 - BREFET £ EHMEZE
ToBRORELETEEANLE T AP HBESHE AM A 1.83 ng/mg
MAMP % 1.53 ng/mg » RE CV ek 5425 20% -

KBRS ecmZ TEEEXZZE  BRELEFELIFHEES
Pz 2% (Imm) - AM % 2.28 ng/mg MAMP 2 1.89 ng/mg B » 3
CV BT % RAVER TS @R 0%2FESBAEAL  dn
AEEBRTAALERBIN > TRECEALEFORYE DR
B mFREETRMUBADHREANARTRLE Btz 52 e s
HETHR RSk TmScmz T O LY REHT -

BTINWmBEMBRELBALENT AMETRTHE B -8B
BREBENE TRERER  wEBMBEHOBEHBEALEHEELRER
R BB ERBEANEBRRGBE ok BEEAER %I
BPWEBTRONT DT F2 LB PEMRE > AM A 7.29
ng/mg> MAMP % 426 ng/mg- &K Lk ik KM B AT EmE I
FHEM(OE TG - FALIERS - MDA % 9.82 ng/mg - MDMA
A 4.11 ng/mg) R 14 A 2% 4 (MOR % 3.15ng/mg » COR % 1.52 ng/mg)
ZHEHBEAR A PRUEBRSHBEDR UG EE S ANBEHERBRGEY
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g9 # NIST Standards 2 @@ H B 230 ERUEEE YA KM BT
KM BENETLERLZBHEAREEBRRAE BIRZAULMEA
ERZFTHAM-



ERBMELRRAKRLARARCHR S F aNERTURGEELHR
FHREREZ W LERRBBEM ) -STARSR RGELBBR
HBHEEOBITAENIY L EEAHRERRLYE -

AR GCMS R LBBB T 2 TR M2 FIFIRR > & sty
R2#FRLERABHELEXKGY BB CHE-THRE -6-MAM) -
e i (ZIEted « F AL IE#4 - MDMA - MDA - MDEA %) -
ketamine « F##R(COC £ BZE) - # £ B £ B 52 M4 S804 R
(LOD)4a ¢ > B #7 B ofip s 12 18 &4 % L X %4 BZE b - % T i 2
FBEMEARE  dmAeARABR L 2R FE/AGBIHML-
MDMAMDAMDEA B|##» £B®Z 75 pg/mg- 4R HE MR £ H =z 30
pg/mg =% % ; 4 Cocaine A AH AN ER » TRF LAY
HFBA/EA/HFIP 6947 £ ALt R Aol 2L & -

o fE R BLZ £ B R % A8 GC/EL-MS 24743 2| e (A RIAE IR 4 £
20 pg/mg » B @ i — % 54 GC/INCL-MS #4754 » 2 748 5] ¢ {4 BIAE IR
i lpg/mg MERREZBNLCP AR ELHM - aNABRLEL
BPmatE  ARBEKIE N AEPESETELmAn TRERR
it & ¥ £ B Labone 2 & Dr.Gantverg Z 32 3 ' % & GC/NCI-MSMS
& GC*GC/NCI-MS » Hhe R KMo B RUE 2 B8t -



Bl BF & TF s GC/NCI-MS F ik LRI iRsa O X — R HEH
ZH ik RPEFERENFET > BRESTEE 87%ULE - @
Nordiazepam ~ Nitrazepam - Flunitrazepam - Alprazolam - Triazolam & 14
BRI T8 1-2.5 pg/mg : Oxazepam $2 Lorzepam &9 £ {548 B4 FR 7T
% 2] 0.5 pg/mg; Diazepam E Temazepam &% 5 18 B4R FR T 3£ $] 0.1 -0.2

pg/mg °

AL EGLEL AR TRYGFZ NG 18 | k54
Bl 2 RARBEERRBRGMESMHH B ENLER
BAEZEHEMZ L ERESL BATCARTHEGHEEM(AIER
44~ FREZ 4 ~ MDA - MDMA) R 36 B 48 8 4 (<% gk 2 77 4% H)
ZEAERESRGANE RREARATHRBAE AL a8 Y
K2 TAARALERELZ BEHE o

HABRMELLETRERK BREEEGHELS »HHHEER
¥ %308 pg/mg hair o 4 278 pg/mg hair o B A W4T S & B FIBE
PHEERE NS BE RSB ESHBLELER - AT
BMeaNEEPRELSE BAIEANARI 223 A5 RERn
EE S F AR -ETHSAIE - BESsWE B e ER 2R E
K #H 4o MDA > M kB %] MDMA 2B/ - AR K 5 BT 251 « [
BF GC/NCI-MS ¢4 28R 2 > 7% £ 403k » M Cocaine 82 H 4% #H4p
BZE h 2 TR S04 > BFEEHERR > S5 mik -
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- @ — ~ # A HFBA/EA(100:100)47 £ # Fr45 8] 45 GCMS BF & FE M X B H

00 A 2 9

1 P 11
L N _ ,JL ULLLS T
850 $0G

b 400 101‘0
| Bk sr 2 B F A4 03 A MDA - 4 5 MDMA - 5 & MDEA -
6 2 Norketamine + 7 & Ketamine > 8 2 BZE 9 4 Cocaine » 10 &5k » 11 HT44E -
12 5 6-AM

B = - #| A HFBA/HFIP(100:30)47 & 1% P4 2] &9 GC/MS 2% 8 F B R X R 7 B

Ahungiance
20000 3 6 7 8 9
15000 - l
{
10000 11
5000 2 4
5 LL’ 10 A_\ 12
. > ! ‘_lﬂ. . r _I._lh—A-ll_f".‘ r L k‘ A '_i‘__'_ } O . . v .
fena--» 400 8 80 1050 '

| Ade et a2 B F RIS > 3 B MDA » 4 5 MDMA - 5 A MDEA -
6 A Norketamine - 7 & Ketamine * 8 & BZE 9 % Cocaine » 10 ZA<&HdE > 11 AT EH -

12 & 6-AM
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B= -Tididd, +36 5 B G+ 2GC/MS

10 ng

400000 3

-0 LI L

Time—a ) ) ' T ab T

1By 28 F L Ewdg » 35MDA » 45 MDMA » 55 MDEA »
6 & Norketamine * 7 & Ketamine » 8 5BZE » 9A& L iay - 105 Hk - 11 AT 440 »
1256- 855 -

B~ Az GC/NCIMS B8 T &t B i B
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% RERBEHHAGHBZGC/MSEF#TH MK XA E

4

Abundance] 6

250000

200000

150000 4

50000 2 10 11
4.1_4_'_,_‘_,_:4‘&[5 . HULE, . . . . .A' ; . —

Time--s 500 10.00 1500

15GHB - 24 8.8 T ' 3AEMDP - 444 5% » SAEDDP - 64 £ 08 - TATH#E -
85 %4k » OB6-L 85 » 105NorBUP » 115 TABRG R -

B Ing ¥ FHEHEIAZGOMSEFETFERH KL ENE

Sbndance
140 ‘
| Nordizzepam
10 1.Oxazepam
3. Dixzepam
100t 4 Lorazepam
' SNimepam
u 6.Tematepain
- 7.Flnuitrazepan
3 Aprazolam
000 9 Triazolamm
) J‘
|
LSRRI VUL AN LA At S AL LA WA e S kS WL R A S 7
Tims 1m 1nm o m um 15 1M

1 & Nordiazepam * 2 54 0Oxazepam » 3 A Diazepam - 4 % Lorazepam * 5% Nitrazepam *
6 & Temazepam > 7 & Flunitrazepam - 8.4 Alprazolam » 9% Trniazolam
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Bt AERSFEANRXMTATLE L GOMS B4 B

Abundanc e
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500000 1
3 4 5 67 8
A A 4 A A A —
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BA - AFELEE UL EHREHNEM+TE/ o 1] bR osate Mk a 1 o5
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TR TOLLEABYEER(TIEed s FPRALIEMRSG - MDA ~ £ 55 A)E4S
% BBETEAERIFRERZE1T | 2z GCOMS BH#E

W epes s
130000 ‘ FRLER” MDA
J Ju. ) w w b

T T L) T I T T t T ! ¥ T ] 1 ] T
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- Tedr@Bin, + Bh REY+EBLRIFHETF EREX

Compound lons Ions of IS | RT (min)

AP-HFBA 91,118,240 123,244 |2.53
MA- HFBA 118,210,254 |213,258 |3.07
MDA- HFBA 162, 240,375 |167,244 |4.2
MDMA- HFBA 162,210,254 |213, 258 |4.84
MDEA- HFBA 162, 240, 268 |[165,274 |[5.04
Norketamine- HFBA 340, 356, 384 |360, 388 |[5.2
Ketamine 182, 180, 209 184,213 [5.55
BZE- HFBA 82, 318, 439 321,442 |6.21
Cocaine 82, 182,303 185, 306 |7.59
MOR- 2 HFBA 411, 464,670 [467, 677 |83
COD- HFBA 282, 495 285,498 [8.44
6-AM HFBA 411, 464, 523 467, 526 |8.92
THC-COOH-PFBA 472,492 620 |623 7.81
R FEABAH+GHB 2 S5 8 T 8 4 X

Compound lons lons of IS RT (min)
GHB 233, 234, 235 239,240,241 |3.36
Pethidine 172,218, 247 222,251 6.63
EMDP 115,130, 178, 193, 208 7.74
Tramadol-TMS 58, 335 7.79
EDDP 220, 276, 277 279, 280 8.26
Methadone 72,91, 165,294 297 8.76
COD- TMS 343,234,371 237,374 10.2
MOR- 2 TMS 236, 414, 429 417,432 10.44
6-AM  TMS 287, 340, 399 343, 402 10.78
NorBUP 2 TMS 468, 500, 524 503, 527 16.27
BUP TMS 450, 482, 539 454, 486 19.58
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AR RTPHREH2EFETEAEK

Compound Ions [ons of IS RT (min)
Nordiazepam-TMS {234, 342,239  |347 8.39
Oxazepam-2 TMS 268 8.87
Diazepam 284 289 9.45
Lorazepam-2 TMS 302, 464 306, 468 9.54
Nitrazepam-TMS 353 358 9.87
Temazepam-TMS 372 10.31
Flunitrazepam 313 320 10.53
Alprazolam 308 1313 13.12
Triazolam 1306 310 14.13

o Ty + HH BB SRRz H

Compound B E (%) AR AE R 4R PR
(pg/mg)

A 93.3 30
PR IE MG 92.2 30
MDA 97.1 30
& 3R A 96.4 30
MDEA 89.8 30
K 44 71.7 100
Norketamine 72.7 50
EXL 935 150
+ FTéR X 4 (BZE) 110.0 100
ok 92.9 50
BE:! 88.6 50
6-Z 8554 89.6 80
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£ A - RS & 9+GHB Z F ik sk M 314

Compound | EJ# & (%) B A A8 4R R
(pg/mg)

GHB 80.0 40
Pethidine 84.2 100
Tramadol 66.2 40
Methadone 90.0 50
EDDP 92.0 30
EMDP 30.5 10
BUP 72.5 500
NorBUP 86.8 500
MOR 96.3 50
COD 93.1 50
6-AM 92.0 50

AN AR TFRB B E

Compound B (%) RMEMAER
(pg/mg)
Diazepam 101.2 0.2
Nordiazepam 88.3 1
Oxazepam 97.5 0.5
Temazepam 92.1 0.1
Lorazepam 93.1 0.5
Nitrazepam 99.0 2.5
Flunitrazepam 93.8 2.5
Alprazolam 98.3 2.5
Triazolam 87.4 1.5
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R LERBUARRERFRE Bz UR

¥ {fi:ng/mg

TR/ Leg b 111 RE

BRI B S odE

B HIERT A5SCEFF A/ L thir 111 R4

18 /) Bf B T B MR R F 45°C %58 0.5 /) 8%
S A 4.80 3.93 (81.8%)
PRI 45.75 37.79 (82.69%)
MDA 3.07 2.61 (85.09)
3 3R A 2.07 1.80 (87.0%)
K 4 & 0.78 0.59 (75.696)
o off 3.44 2.42 (70.3%)
T E 2.71 2.10 (77.5%)
6- 7. B 5k 2.38 1.44 (60.5%)

AR B BEREEFRGT B BaE

B fir :ng/mg
55C &t I HE R L B NS S
18 /N BF 18 /) 8% EiRER 17 8%
It 235 2.45 7.29
LR | U 1.42 1.79 424
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