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kB2 EE 22 EERAXERABLAR—%  HEBH
ZHRAMBAERCHARE  FETRAETAMRF T  HZF
B FHCHR AKASERBRTE HETREAMsHE - HEP
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GHB: old substance, new problem

2A128 XAsHE
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Al — L. S 124
F=F W A7

Fevim " HEEBEREHGHB,, - TEREHLT EY
ITERAmRkz R CTERENHERTAGE, £ 3 EHE
A HERE RHLEBRAXRE - ERHBIXETEY - R
THAAMEBEL B2 REZENEZETREACHEFHRSE -

— ~ B3t & (Workshop)

(—) %&EEMA %% GHB

AEAHH GHBE L EMEMALNPMA 2 FEX
RAREREEBTANUAAR @EETRY X GHBZEARE
A~428k&k¥y GHB RE %1t - &7 A# % - GHB &
Rt HHALE W REGIBHmALZHEM ~ £ -
B AB REBEREBRTARXEAEERATAREE >
HH GHBAR RARERNFABRLIARLEARIL  F 2R
e -a N CHB AARN S8 RALE BEFREFTRHR
ARAZYE > BLHAFHEBEAEFERA -
1-GHB xR REH

EREBHEEEE H%E F Dr.Fional. Couper XA GHB 1 A
RERZRBREL - LS - BRERBRBR T EFHABERSE B E
AR R

GHB 4 % gamma-hydroxybutyrate =] f& " 3L 58 $) 49 41 &%
TEAE > ABHEBBRAENE GABAZRXRERHAEAM R H KA
ZATEE 2 1960 & R4 5 m > A GABA Z 4y - 1966 &
B % gamma-butyrolactone ( GBL )& 1,4-butaneidiol( 1,4-BD)
JFE A RE4M > GBL &d¢ lactonase’ 1,4-BD @ dhE#H A
aldehyde dehydrogenase & 4 s GHB - 1970 =X MK & H
THABEBBEZAEAE £ £2AGHB e mBEEAFRAR
ERBEFZXEL - DO FALRAEHRENREERSE AN



RE-BFHECHEHERARTHE—HENAKRE  @A% L
N R RM AR 1990 £ 5 XML BT H L F M FDA
B gt 2% # )k OTC (over-the-counter) 8k & > 1999 4 FDA 32
4 % 4 GHB % %8144 GBL £ &£ %4 » 2000 % 2 A 18 8
GHB | A # M Bk FF —&EHME -GBL 7| A % — &1t
ZREFHERMY - AFR > £ EB GHB A # 4% & B A&
B> BATAARE4E A R EeERE (narcolepsy) o £ B >

HRBRERZTRETHAAKLSHRBER HBhBEEWEEHE
K~ of B JE & fibromyalgia j6 %% - &9 # GHB # 7 & & %l 4 ¥ -
BRAFAH Bfmehk 1,4-BD % ER - A FDARE L EH
2EELHE ECBANTERERSE R BB BT -

GHB % — hydroxylated 4a 4% % carboxylic acid' {1t % & v
-hydroxybutyric acid -’ 4- hydroxybutyrate > sodium oxybate »
5 %4 Alcover ~ Anectamine - Degreaser+Lye -~ Easy Lay -~
Everclear ~ G ~ G-caps ~ Gamma-OH ~ Grievous Bodily Harm -~
Georgia Home Boy - Great Hormones at Bedtime - Liquid
Ecstasy ~ Liquid X ~ Natural Sleep 500 ~ Oxy-sleep ~ salt water ~
Scoop ~ Soap ~ smart drug ~ Somatomax-PM ~ Somsanit & Vita
G % -

GBL & — 3 # lactone > 4t £ & v -butyrolactone ~ 7y
-hydroxybutyric acid cyclic ester ~ 2(3)-furanone dihydro -
butyric acid lactone > {5 % & % && % Beta-Tech ~ BLO ~ Blue
Nitro ~ G3 ~ Gen X ~ GH ~ Gold ~ Jolt ~ Invigorate ~ ReActive ~
RenewTrient ~ V3 ~ Verve & Wax Stripper % -

1,4-BD 4t # £ 1,4-butanediol - tetramethylene 1,4-diol -~
butylene glycol ~ diol 14B ~ Sucol-B - 14 % XA & & & Amino
Flex - Bomb ~ Biocopia PM - Dormir ~ FX » Growth Hormone
Release Extract( GHRE ) ~ Herbal GHB -~ Inner G ~ Liquid Gold ~
Midnight ~ NRG3 - Pine Needle oil or Extract ~ X-12 ~ Zen % -
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GHB #—#&é& - £% - £%RB TAHAEEGEH K>
B BEEEAL REBAEATREARBBERKHN P
R WTILHRUGBLA GALARBERE R - F U
FRER @BEUEBROERAEREFARE B4 4 50
(A PR BERBENARF M o 2 GBL & 1,4-BD ¥
Bk BIERBER  —KVTELBTHS  £7 T WAX
Stripper ;55 w4 @ % 2 GBL 8 4 1,000 £ 1 £ E R &
S EERBBETHEEARSORM AL 32 A8 QKX
1,4-BD 154 40 2 70 £ 7T -

GHB BEE R LY #H AR BEHARRE - BEAKEFE
rapid-eye-movement sleep’ 3% v £ = - v #§ slow wave sleep >
HEARGHREEE  BRERRGBHE F 12 JBHEAEE
25-50mg/Kg> BEN 70 2 F BEHXEHERKRA 1.7-35 a5 -
% ek R A 20-30mg/Kg B E® 70 2 F B EH 5 KM A
15225 A EBERE—RAE-FZEAHBEAI—HKEZIR
BoABEN—RBE252R -

SAMHSA DAWN 2000 ##R $ 35 i » £ 1994 # 2 2000 #
Ml 2BeEEL L -2 FA#H - ERTF -8R -
THBAR X  BHEEBEE S ABTESIF GHB 2 £ 4
B8 §§i§;’m » 1994 & 55 15 > 1996 & & 1998 & 4 %] & 638 ## &
1,282 48] » 1999 - 2973 f5l » 3 EHE L 71% H P H A
BEHHE L 56%  MDMA 15% » cocaine 6% > K fk 5% ° 50% %
18 £ 25 R & H A - 2000 4 4,969 ] » s B 24 o

AMGHBHAKRBBANMARY AR AEZFHTE
&4 GBL & 1,4-BD # GABA_ # % % £ 35 agonist> i+ 4
B BA 5 AR & fo £ 2 GHB receptor £ £ @ &K B & &L &
dopamine & » {& & & 85 7T 32 3 dopamine neurons # & £ &
MERBEHRE THEAZDMRBH EF > B £ £ dopamine



neurons M B7f £ A * 424 dopamine X & f£A¥ & K% o 48 B &
J& 7% & 4 £ BS ¥ acetylcholine » 3 Av acetylcholine 4 & » 1% 4
cholinergic neuron &4 # &% & - GHB 2 + 18 4% 4& 3p %] #] -
HohTEABERR OEARCHELE X RNHER
e~ ~ RAIABREKEF - B BEZERL BBKEAHR
Z ¥ Bl 2% f& ( synergistic effect)’ € 2 & 1,4-BD ## & & GHB
HEMBTRAAGIFH B A AR ZIBE - X RERERREEHE
AAEAKR ~FRFER - BRI -2 4R BB
ok BT BB REFRIGH - EL - BRREERT -
R 30 o BPBABA > BATHE2ES I ARBT
Ebﬁ""éP‘J“iF%‘ AR REEAKRSTRE - /AR KERE

PHEME BB EFTREEE  ALRBHER > €8 =2
ifé'ﬁuﬂ%» R BEAANREE GR R T HIRAF M GBL &
1,4-BD %4 - GBL #% GHB E M. A5t » Bt & § 4% R - 1,4-BD
KR#H R GHB 2 % GBL &£1% - GHB B H# 4% A > w ik
M mEIEARH RERARREH L2t <M o RET
EROUIFERE BEBE AR -EX -8 --FZ4L0H8 - 278~
BMEOLERMPER

BhoRFABBRFPTEHERK BT & ERBHER
( first-pass metabolism) ’ ”"Bf{q’ifﬁ G Rk F > Cmax 3¢
fm > Tmax F & - 7T F i B BB MR o B -
AEMER - RER - -F BEY YABZRAEHRL -

GHB @& & GHB dehydrogenase # 16 /X ¥ A Succinic
Semialdehyde( SSA ) SSA i# — 3 /X # A Succinate & GABA>
Succinate # A Krebs’cycle - # sz, CO2 & HO2 3k £ 22 sh o H
¥ valproate ethosuximide salicylate amobarbital phenytoin
disulfiram & cyanide ¥ # # GHB dehydrogenase # A - ¥
EHMAY 30-60 o4 TRBEHHB  -AREEHEORBES
75-100 mg/Kg » @ & ¥ 8 NEF - SRR P 12 N85 0 Bp @ 0k 4R A

6



Bl —BRERFEANDN I%ZREHEHF L -

GHB #; 8] — #& =T 24 FID ( flame ionization detection) GC
& EI( electron impact) & CI( chemical ionization) 2 GC/MS
EfToH  GHBA— /4T -EBH XHhaLeHAE T o
B-EHBABEZ  FREEHHEN — 0T LAEHNE
it > #% GHB # 4 it GBL » 5 # A GBL m % ° K % B o 3 B
A benzene -~ chloroform - methylene chloride # 47 3% B » &
X #F A m/z 86~ 56~ 42 GHB & /#%& 48 ¥ IR 7T 3% A ethyl
acetate s methanol #2 ammonium hydroxide (99:1) i 47 »
#1 &£ 16 X4 BSTFA/1%TMCS # 47 > 2 £ 8 F A m/z 233 -
234 ~ 235~ 204117 R E/RAMER > B48THA Chem
Elute~ BondEluteSAX ~MultiPrep Anion Exchange GVSA-200-~
UCTCleanScreenZSGHBO020 & 47 > £ £ 4 B # X
BSTFA/1%TMCS # 47 -

2-GHB A BRZEEEIL

F BRI EHKIEAELE Marc A. LeBeau M4 &
WEZNAMGHB - -ER RASXRERLHERH -

mAd GHB T d FRAE A2 42 GABA R# A 4
SR TEBRNAE L% X A58 &K H#4 1,4-Butanediol & 4
M uHha®E AL 2B (Putrescine) 4% -

HAEULSMAMEA GHBZEAER  ETAH—FA RN
A GHB R E 21t 5 - # R B~ creatinine /R E £ KK A
4 M GHBZREAREMA LR WRB GHBREM LA 10y
g/mL » BH b Z #H L creatinine ALK RBEBMH BT 2 42K
3o B AR GHB Tk 10y g/mL & B4 - #5445
BAERBEALZR P RHE GHB: £ LOD< 1y g/mL - f£4: %
SSA dehydrogenase th A » B @&k Lt — S R €8
B GHB##& > Z4A N4 M GHB £ &R ¥ TiE 1054 g/mL >

7



Bk F 260 g/mL - 48 B XBR#R G4 h £ 21 A GHB & 48 B 18
X A THELRXRARTHTRHEME GHB: o R B REH
e NaF £ A RBE THHF> T# % GHB A - TBRERBET
THRARBAHNAN GHBREE#/LY E X K 22 3% GHB
ZHRBEREENBANZTAR HREALEFLTHKR GHBE W R A » #
Krebs’ cycle .45 K ¥ > 123 # 2 SSA & & SSA reductase
K#gt@% GHB> Em{E43 GHB ¥ % - S AR EH B 4
NEBZSERARFESNZI TR E R %ﬁﬁéiz};’%ﬂf&'m/ﬁk
GABA- §REL ARG RABER EIAFE KARME GHB R K
280 % 100%- £ %18 GHB Z M £ ¥ > B4% k& ¥ GHB
EE¥M4AE 1,000 g/mL A E » ok PEESH 26 £ 360 1 g/mL
FE - BEACEFNREEHENE - KPR KRFTHT
#%H GHB: £Z H4{: A 1,4-BD %A L4 ¥ » T F 058 45
1,4-BD & GHB -
REBEZERALABARRA L REE >  GHB BE 5 A X

AN10R2ug/mL AR A MIERNERZ AT REBRF R
AHEM>HNERREL 12RA8IEHERN - ERATEZ b RKRB

BAFEN 5°C KB4 NaF ¥ > B BREFTRE»H AR 50
B 10yg/mL ¥%-TrEEIERBNENE -

3- U ABAET GHB 22T BB EKS

Wayne # 3 K % Laureen Marinetti 3L 8 & £ # 400 £ 500
N %, Mzt ¥ Sprague Dawley K & R » # AT M L 5 K B &
£ GHB-GBL RAA#H  BELBREBELELEEMH - LB ANBEH
X2 ARR 2B T GHBABEREH R R REBE LS
M B RABERaRETCHE - FAZBNBGART -
AROBAKKE & TFTER > FHAHFRKREALDEZI R4
1 % » A alprazolam ~ GHB ~ GBL - scopolamine & /& # 1% —
Berm o 3l ARA dRAFMIBEEER BB LR

8



RABGHERL  THXRRAER AT LK f’%ﬁk‘” Wk BXR
¥ 41 M scopolamine ~ alprazolam > & R& B L R B
REEEAZEBE > e 48 GHB 100 mg/Kg BB
% GBL 75mg/Kg & alprazolam 21 1 A 2 &% » Bk > £ #
EHALAFRARSBEEERS - AT RERBETHE
XA AWM GHB B Ex ¥ Aok FRARMB ZIRENE
ZHh o BHEMT  BRELEHABREREAT GHB H v4
e Riph e FRBERINKAE A GBLGHB- B# -

4 - GHBEAREZRALBAEEEZINS

Rk # # Minnetonka Orphan Medical Inc. Dr. Lowell Borgen
BT L Eii4t > GHB B 1960 4+ B it 2 % Laborit ¥ %
AR ERFABTRAE:HWH BA R ELHEA -
REME - FHAAZIHEME AR 1960 £ K - EeHHEA
HRESRER  PRALAZRAHENMARBERR
o RBEHAS B FERAEA — R BEBIEREA -
GHB i A S At EX 2R AL RBEIBHREEAR
B R4EHFAE E » AI M slow wave sleep > REM & non-REM
ZEERAMN > AME PR L HE 0 &34 REM 4 #] &
REER -

AR K B~ GHB T3 #rfok » ) ¥ RE R R ek
HT XY - EHEERALGHBS AR THEASL EG R EER
BRERE HEAMT  ZEARFAAETH > St E MR
(3 A

EeEE R —MRBAEFTERFER S FBHA 15 EARR
EE & RAGRER - 556 BRYEBHEE &
RESARFR > BEH L L FKEE- 1994 F FDA 7] A 50
SR % e 3£ 0 2000 4 FDA € % 32 NDA # 3% -

GHB ARG Bt EXHSHL A Xyrem: £ &R 5

9



sodium oxybate » # & 500 mg/ml - O BRR AL RIK 12 5 P5

BRRETHREERK HRZIFERPNAOSE LI B HAREH
RS E RS KR#HRZLEELE TCA (krebs’) cycle
A A fAibm Rk £ R B-oxidation F K # T L d oAk
% & X 5 & R B~ Oxybate £ & 5 + B B2 38 & ( Tmax=30-75
o) BRFEHR (112=40-60 %) A - A TR RIS ELE
e h L EIEHLM - Oxybate B E £ 3-300 g g/ml BF Lo F
ZQHEEEFE NN 1% Oxybate £3 R AEEZHRFTE G F
BRiE ST E BB MBER L -Oxybate L F A R s B EERE X
% % protriptyline HC1 ~ 28R # Zolpidem tartrate & & &
# modafinil Ml R A &M & H 2 RE - UABI @2
microsomes i# T 88 4 3 5 %4 X 8 5~ Oxybate £ /8 £ 3mM i R
& % % cytochrome p450 J CYP1A2-~ CYP2C9~ CYP21C19 -~
CYP2D6~CYP2EI &% CYP3A % 6 # isoenzyme # & 4 2 4% 3%
Pl M

S5-GHB &M #H ~ s - ARBTERABBERE

AR %% # Minnesota H % £ ¥+ . & # 2 Dr. Deborah Zvosec
o 1998 % 2001 #r > 44 A GHB~ GBL & 1,4BD ¥ % £
Bl BB AEERREABREEN  RRERAGSME AR
CoRG FEIRRARTR RREHLET B H @K -
BAMAEGHRE R - RBEE - FE > FARETAFEB &
A PERLAIRMSER BILILHMEFLRAYE AR
M- EGLE BRAFAER R LB LA - RE B E
— AR BRABRHABRTZEARL AALCFABE  BE
BEREXZaNipH+R ZEEXRHE -DAWNIE E A LS5
1994 = GHB # 55 7] » MDMA 250 45] » 2000 = GHB £ 5+ £
4,969 45 » 8¢ MDMA 4,511 )48 % GHB BZE R & & %4 5 MDMA
Zr o #RERTHERAII ZTHFEHZL  WERALTEKRE

10



FH - @B BREGHBEETREINLEARAXTL -FHALA
Gkt o F S AL EEERTA 1,4BD £ 54 K4 GHB
XECREDE FRAFEHPABRARRZLAETER -
THREHR B - R EREL L EGRRT - BATA K GHB A&
MRABREBEROBRDAER S FELESER -

(Z) ERZHTHRRIBRAFRZIKE
HER O LFRAEBEAEMRTELE I REFRETHBL2HEE
FoRBEIGH S FE  BELAEMEMN S BRI O5S%KEE F
BEZHEEZTRARFE-RG - AEAHBEIEAAAHNL T
BEREZHAE EBERAEYWLLLR FEABHMAEESE
Wyoming # # £ 3 & 4 Stephen J. Miller 48 & » 3% # & —
AT Z B YN £ 1997 £% 1998 £ MR EH 3K
EARERTEE IR BHETATHERBHEWE » 2001
Fe¥mE 30 £ AHHAELHE > BRI 45 & » Utah -
Colorado —_ M AN F HAMAL BB AENS  FRHLERAEE
B -
WTIREBFLAEDEIZAFTARERS > GHB »
MDMA -~ LSD & methcathinone 7 A £ # » £ £ B E Z T
ITHEAEEREFREARIENG %i’ﬁﬁ@miﬁié—ﬁ
Yo REAEBSFARIERG - EHEABEAMOLITALER
BN F TR -E2WmE - — & %im%%ﬁbﬁ%
5% m%%%\%m~?“‘a%~@#‘m&\ﬁ%m~
bowh - BEAME  HrbmBREZI B - Fk - BB
%Ei&ﬂé% FRLULEAABEERBRAR > K
B EREEIBR>BRAEFRRAESE X B RE ART B
TR TIRABAFTRAALBERYG 3y HMALHERAS
FRIA#RE -
BRIEABERINHEAILRZEYBARAETN - B% 10 F
11



EINBFTEEEILZRHEEARDE ALYV RERREF
It 2REEAALBELE —HFERE-LTHEEL 5 2 6
BALENRZBEY -

BB R&G MNEALEAH4AEH I AEmBAE -AF
BB ZEZE59KR-1999 S S E2EHNRFREEIELE RE -
EHERSTR 40 FFAMAE 10 B £ T34 0 B &FH
ERAHICE RSN EMRBEn KEHRE 0 THERERS -

ZHUNRGEBTIERTREMICERTRA ARG
#E2V A3 EEARL GHEAB -2 G- BE T EE R
T HEXRBGEMEBEAY  BRYOEBALGHE - £
222 ILEH -

WTFIEIFFEZBRFEAAGZIFZT RELREFAHA LA
¥EH =—> — 4% P2P &k % 4 (P2P Amalgam Method) * % — %
B % 5% 8 & 'k (Ephedrine reduction ) K& 5 A @it~ E R ( &
) Rébfb=ZAME  EBEBARLLAERAZILSH ~ K
BBBRSH  dERLTIERZIEEEY  BPITIHAHK
R B AT RSB R e

Colorado # /% B Patrick C. Allen 3 % & A % M 2k L 48 W
KW FAEREMABRE AR T 2588 - %3k
o BREZFHDEE CERBIRTERAERAEHH4ALE
SR - MOFBREFANGCE ABFERSF  BEAEHLAR
HBERLHIV-mEHF X REETHRTEYE - A ¥ RE -
B X IRBEH o

(Z) 29 ERAHESRITAZEGEE
ABEAXEZRHUEREMOE PRASCEER -3 B -

HRE SSRI- B BRARAMHPERITALE -
RELZARERXBEZZAFCERBET 2R SOMRES

HPHE N RAREREDHRES - HRAERE > NAEAKRR
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EHEZELEZRE AT IILMEEMNEZFERAIRE -

EREMNEHBRA > BEHEF (Drug Evaluation and
Classification ; DEC) %t % % ## A Dr. Sergeant Johnson 3 8
FBEBEENBLERL4%EEFE (National Highway Traffic Safety
Administration) &N ESR FREAEY MY EXRLTLMA
Bk E BRI IKREHHRE R (Drug Recognition
Expert; DRE ) @ DECH R ER LR T X EDH B EMBER
EBEN HAZHERLFATZRE - BATEEF 35H LM
A E -

SN ETREARBARIBRERLZG BB HANEHER
BABRGHIRBETREEZEZRT#H## X DRE & 53¢
FERAZGERE ARARBEYERALEREIZHB KL -
DECH B 12BFH OEFRABHREMNRX -FERR
AR - BHRBHRLZIET - LAKRIKRE ~ 5 B K
(eEMz RELAFEARX) RELZHARF -RARGE (&L
HEAF-FERA - REAR) - AL ed 2R EEANZ
%#%ﬁﬂﬁ‘?%%%%i‘é%$M‘ a ERAR (F

B CREB) F+ B - X EHLE TR SIS
m~?ﬁ#&@%@‘ah@~mm~ﬁﬁﬁ\ﬂAﬁ&kﬁ
89  AARETERBRAE  BEHERE  BREZAL
ZHKk BB ASH XL X EARFAEALABRKELE
oA eR  BALBEKR - AKRRBEHMLER » A — &4
SHEFR R CBBZIRA-MARIELERE -

1~ ¥ 48 4 48 3p %) &l
RBRPHEER H YL K Dr.Fiona Couper 3 4 ¥ g i &
#p %] %] .45 Soma ~ GHB & Zolpidem ~ Diazepam - Alprazolam
BREBBRZEFHTEXLEMERZIHE - & 1996 £ 5 2001
% DRE 6 A ZFHE A > 1996 £ 117 # > 1999 £ 2

13



2001 & #3455 % 550 ) - 1999 # % 2000 5 - 1,068 £ 4] + >
# 4 Diazepam # 67 ## & 6.3%>Soma 61 ] & 5.7%> Zolpidem
22 ) & 2.1% > Alprazolam 18 %] & 1.7% > GHB & 18 #] » &
Plofimt & —Ra o

Soma x & sk % & carisoprodol =% meprobamate © & & #&
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Characteristics and Trends of MDMA and MDMA-Alleged Samples
Seized in Taiwan during the Period of January 2000-December 2001

Shu-Fen Chuang, MS, Shou-Chien Wu, MS, Wen-Ing Tsay, MS’,
Jih-Heng Li, PhD, National Bureau of Controlled Drugs,
Department of Health, Taipei, Taiwan; Main-Ping Sun, MS,
Sung-Shan Hsieh, MS, Forensic Science Center, Taipei
Municipal Police Department, Taipei, Taiwan; Yi-Ta Yang, MS,
Jung-Fa Hsu, PhD, Jin-Hui Wun, MS, Criminal Investigation
Bureau, National Police Administration, Ministry of Interior,
Taipei, Taiwan; Tien-Chun Lee, BS, Dong-Liang Lin, PhD,
Institute of Forensic Medicine, Ministry of Justice; Ju-Tsung
Liu, PhD, Military Police School, Command of the Army Force
of Military Police, Department of Defense, WuKu, Taipei,
Taiwan; and Ray H Liu, PhD, Department of Justice Sciences,
University of Alabama at Birmingham, Birmingham, AL

ABSTRACT
With apparent decline in heroin and methamphetamine abuse, Taiwan is
now experiencing increased use of “Club” drugs, especially MDMA
among the younger ’population. During the Jan. 2000 - Dec. 2001 period,
law-enforcement agencies in Taiwan have made approximately 1058
submissions of MDMA - and ketamine-alleged samples to various forensic
laboratories for analysis. Approximately 221,670 tablet, capsule, and
powder doses were confiscated in these seizures. Considering the size
(36,000 Km?) and population (22.3 millions) of Taiwan, these are not

nsignificant numbers.

Submitted samples were typically photographed, extracted, and then
analyzed for MDMA (or other drugs as requested), using full-scan GC-MS
methodologies. Efforts made to identify the presence of non-requested
components vary from laboratory to laboratory. Analytical results
concerning the identification of MDMA and other components are reliable,
although it is possible that a few of these identifications may actually be

due to the presence of other structurally closely related compounds.
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Characteristics of the submissions and associated doses are summarized in
Table 1 and Figure 2 in the text of this poster presentation. The number of
seizures increases progressively along the period studied. Samples in
tablet, capsule, and powder forms are usually colorful, while tablets
typically have coarse texture and with imprints of various designs. While
many samples contain the alleged drug as the single active ingredient,
others (18%) include caffeine, ephedrine/pseudoephedrine,
amphetamine/methamphetamine, etc., with or without the proclaimed
content (MDMA or ketamine). MDA or DMMDA are also found in recent
MDMA seizures. Other designer drugs, such as MDEA or MBDB, have
not been detected.
INTRODUCTION/BACKGROUND
® With apparent decline in the abuse of heroin and methamphetamine,
Taiwan 1s now experiencing increased used of “Club” drugs,
especially MDMA among the younger population.
® Drug seizures and related investigations are conducted mainly by the
police and the Department of Justice’s Bureau of Investigation
(DJBI).
® Drug Seizure Submission and Analysis
B Heroin seizures are submitted to the DJBI’s laboratory for
analysis.
B Non-heroin seizures in Taipei are submitted to the National Police
Administration’s Criminal Investigation Bureau (CIB) or the
Taipei Municipal Police Department’s Forensic Science Center
(FSC).
€ All samples received by CIB are analyzed at the CIB’s
laboratory.
€ Samples received by FSC are analyzed by the FSC’s
laboratory and by the Command of the Army Force of
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Military Police’s Forensic Science Center.
B Non-heroin drug seizures in other locations are submitted to local
county’s health departments and then forwarded to and analyzed

by the laboratory of the Department of Health’s National Bureau

of Controlled Drugs.

® During the 2-year period studied, approximately 65% non-heroin drug
seizures took place in Taipei. The Taipei Municipal Police
Department’s FSC handles 60% of submissions and 70% of dosages
encountered in Taiwan.

EXPERIMENTAL

Standards

® Methylenedioxymethamphetamine (MDMA),
Methylenedioxyamphetamine (MDA),
Methylenedioxydimethamphetamine (DMMDA),
Methylenedioxyethylamphetamine (MDEA),
N-methyl-1-(3,4-methylenedioxyphenyl)-2-butanamine (MBDB),
amphetamine, ketamine, methamphetamine, norephedrine, ephedrine,
pseudoephedrine, and caffeine standard solutions were prepared in 0.1
N HCL.

® These standards were mixed with diphenylamine (internal standard)

and analyzed to generate reference ion chromatograms and mass

spectra for the identifications of these compounds in test samples.

Sample Preparation

Tablets were grounded into powder and approximately 30 mg was
dissolved in 3.0 mL 0.2 N KOH solution by shaking for 5 min.

The solution was extracted with 3.0 mL ethyl acetate (containing
diphenylamine at 0.5 mg/mL as the internal standard) by shaking for 5
min.

The mixture was centrifuged for 5 min at 3,000 rpm and 2.0 mL
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organic layer was transferred to an autosampler vial.
Samples were analyzed (see GC-MS procedure below) on the day of

extraction.

Gas Chromatography-Mass Spectrometry

® GC-MS system (Hewlett-Packard: Palo Alto, CA): Model 6890 Series
GC; Model 5973 MS; Model 7683 auto-injector; and a Chemstation
computer system.

® GC column: HP-5 MS fused-silica capillary column (30 m x 0.32 mm
i.d.; 0.25-um film thickness of 5% phenylmethylsilicone). Carrier gas:
Helium at 1.0 mL/min.

® Oven temperature: Initially at 70°C for 1 min; linear ramp to 200°C
at 15°C/min; held for 2 min; linear ramp to 260°C at 20°C/min; held
for 12.33 min. Total analysis time: 27 min.

® Injection: 2uL; splitless.

® MS operation parameters Temperature (all in °C): source, 230;
quadrupole, 150; injector, 250; interface, 280. Ionization: EI at 70 eV.
Data acquisition: full-scan, 40-450 amu at 1.84 scans per second.

RESULTS

Drug Standards

® Total ion chromatogram of drug standard mixture is shown as Figure
1.

® Mass spectra of these drug standards are shown as Figure 1-la to
Figure 1-12a.

Test Samples

® Seized samples are grouped into 10 categories. Descriptions of these
categories and the number of each category seized in each of the
monitored 8 quarters (Jan. 2000 to Dec. 2001) are shown in Table 1 (a
and b) and Figure 2 (a and b).

® Jon chromatograms of a few representative samples are shown as
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Figures 3a — 3e.
DISCUSSION

Drug Abuse Trend (Table 1a/1b; Figure 2a/2b)

® The number of seizures increases progressively along the period
studied.

® The number of cases involving MDMA appears to increase
continuously.

® The number of cases involving ketamine appears to increase
continuously.

Drug Combination Characteristics

® Some (42%) confiscated Ecstasy tablets contain no MDMA,; they are
mainly caffeine, ketamine, and amphetamine-related compounds
(ephedrine, pseudoephedrine, amphetamine, methamphetamine, or
their combination) (Figures 3a — 3e).

® (Caffeine is commonly added to MDMA samples (Figure 3a).
MDA or DMMDA are found in some recent MDMA seizures (Figure
3¢).

® Combinations of MDMA, amphetamine, and ketamine are common
(Figure 3d).

® Other designer drugs, such as MDEA or MBDB, have not been
detected in confiscated samples.

Synthesis Impurity Characteristics

® Synthesis impurities such as
1-(3,4-methylenedioxyphenyl)-2-propanol (MDP-2-Pol),
N-methyl-1-(3,4-methylenedioxy)benzylamine were detected (Figure
3c¢).

® [t appears that the majority of the seized MDMA (and analogs)
samples were synthesized from MDP-2-P by reductive amination

procedures.
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Table 1a. Drugs and drug combinations and the numbers of seizures

Drug combination® 01-03/00  04-06/00  07-09/00 10-12/00  01-03/01  04-06/01  07-09/01 10-12/01 Total
MDMA only 4 5 10 16 35 53 46 39 208
MDMA/caffeine ——— 1 6 8 13 35 37 189 289
MDMA/amphetamines®® — 1 4 8 9 14 40 17 89
MDMA/ketamine® — 1 5 5 3 9 22 65 110
MDMA/amphetamines/ketamine® - — 6 8 4 17 9 24 68
MDM A/other drug(s)” . — — 1 6 5 2 7 21
Ketamine only —_ — 10 4 4 20 25 46 109
Ketamine/other drug(s)” —_— —— 6 13 16 31 31 67 164
Other controlled drug(s)’ 29 33 20 17 7 110 137 141 498
Non-controlled drug(s) 18 19 18 21 9 19 14 134 252
Total 51 60 85 101 105 313 363 729 1,808
a Low levels of syntheses by-products (or pr ) are not considered drug combination:

b Some of these samples also include caffeine.

¢ A few cases involving MDA (instead of MDMA) are included 1n this category. Methamphetamine is the most phetamines included in

these cases.

d Cases including amphetamines, ketamine, and caffeine are included in the above categories; thus, they are excluded from this category Examples of
other drugs are heroin: 1 (3,684 doses, also include methamphetamine in this case); acetaminophen: 3 (4 doses, also include caffeine in these cases),
etc

e Exclude MDMA or MDA, but include other amphetamines.

fIncluded in this category are:  Flunitrazepam: 22 (4,217 doses); LSD. 4 (269 doses).
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Table 1b. Drugs and drug combinations and the numbers of doses

Drug combimation® 01-03/00  04-06/00  07-09/00 10-12/00  01-03/01  04-06/01  07-09/01  10-12/01 Total
MDMA only 14,841 36 95 197 7,341 1,137 34,265 195 58,107
MDMA/caffeine — 21 27 32 5,238 7,518 7,101 13,527 33,464
MDMA/amphetamine®* — 13 20 35 19 1,550 2,089 5,685 9,354
MDMA/ketamine® — 1 65 106 33 540 244 400 1,389
MDMA/amphetamine/ketamine® —— ——— 271 247 6 1,127 24 899 2,574
MDMA/other drug(s)* —_ — — 18 3,791 145 4 78 4,036
Ketamine only — — 136 50 28 7,225 3,409 2,393 13,241
Ketamine/other drug(s)* —_ ——— 12 862 49 60,107 933 3,264 65,227
Other controiled drug(sy’ 11,421 11,910 268 119 5t 7,410 522 2,516 34,278
Non-controlled drug(s) 380 638 263 334 51 203 160 4,997 7,060
Total 26,542 12,619 1,157 2,000 12,957 86,966 48,751 33,954 228,730
* See Table 1a for footnotes.
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Fig. 2a Drugs and drug combinations and the numbers of
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Abundance TIC: LMDMA122.D
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