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Analysis of 3,4-Methylenedioxymethamphetamine (MDMA) in Human Hair
by Gas Chromatography/Mass Spectrometry

Meejung Park”, Eunmi Kim, Miae Lim and Heesun Chung
Netional Institute of Scientific Investigation, Dept of Fovensic Scetnce, 331-1 Shinwol 7-dong, Yangchon-ku, Seoul 158-097, Korea

Abstract — An analysis method for the determination of methylenedioxymethamphetamine (MDMA) and its metabolite
methylenedioxyamphetamine (MDA) in hair by gas chromatography/mass spectrometry was proposed. For MDMA and
MDA analysis, hair samples were incubated in MeOH (1% HCI), derivatized with trifluoroacetic anhydride and assayed by
GC/MS. Hair of 18 subjects for drug abuse was analyzed for MDMA and MDA. Calibration curves for the determination
of MDMA and MDA in hair showed a good linearity at a concentration range from 0.5 ng to 250 ng (r*=0.999) The extrac-
-ion recovery was determined from hair blanks at 50, 100 ng. The percentage of recovery were found to be 96.08~103.48
with CV value of 1.62~3.89. The concentrations of MDMA and MDA ranged 1.14~38.06 ng/mg and 0.07~3.91 ng/mg,
respectively in 18 hair samples from MDMA abusers. The ratio of MDMA to MDA ranged from 9.65~28.46 in all specimen.
Hair analysis for MDMA is a useful method for identification of long-term drug abuser.
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Fig. 1 - Metabolic pathway of MDMA.
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Fig. 2 - Total Ion Chromatogram of MDA-TFA, MDMA-TFA and
their determined standards. (top : standard spiked hair,
buttom : positive hair sample).
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Fig. 4 — Calibration curves of MDA-TFA and MDMA-TFA.



198

Table I - Recoveries of MDA and MDMA added to 10 mg of human

Table III — Concentration of MDMA and MDA and its ratio in 18

hair (n=5) suspected MDMA abusers
. MDA (%) MDMA (%) Concentration (ng/mg) Ratio
Concentration Sample No. DMA/MDA
added (ng) Recovery cv Recovery (%) cv MDA MDMA M )
(mean+S.D.) (mean+S.D.) 1 0.93 14.72 15.83
50 96.08+1.62 3.37 97.26+1.13 232 2 1.65 28.72 17.41
100 97.01+3.69 3.80 103.48+3.88  3.75 3 1.18 26.29 22.22
4 1.02 15.45 15.12
B 5 trace 1.14 -
AA mZRE Z2 cutoffAlE 71719 24 5& 13kl 0.5ng/ 6 3.91 38.06 9.73
mg A9a%e}. Hge] ohet VL AR 2ol 50 g ’ trace 202 :
tr K -
100 nge] MDA 3! MDMAZ #7}815] A8 ©] Table I o o 040 )
A2} o] MDAS] 7% Z}7te] szel 96.08+1.62%3) 97.01 10 trace 1.49 -
11 0.90 25.61 28.46
+ 2 gaolo o] Ao + 4+
+3.69%% B3 2w MDMAS] 7% 97_.26_ 1.13%%} 103.48* 12 0.59 14.07 93.85
3.88%2] = WERAATE AUEe] AL FAlE Bl 05, 13 trace 1.89 -
5, 10, 25 ng/mg®] =7} ©| =% MDA ¥ MDMAE 7tsta }‘5‘ "‘{?fé 2;22 2118
mtrassayé’ 2AE w) CV %7} MDA 7% 3.20~3.80% 89 16 168 26.94 16.04
%3 MDMAS] 79 2.32~3.75% HAZ F&3t3 o™, nter- 17 trace 7.33 -
18 3.28 9.65
assay®] 7290l A= MDA MDMAOIA 7}2} 3.27~4.11%, trace
3.25~3.88%% FEslitt FgEs dUs Aol Eotof A
A8t em intrassayoll Al MDAS 7% 3.00~4.00%°13  amphetamine®] &% QSITHL 515191} methamphetamine

MDMA®] 7 2.00~3.00%°13125 interassay®] - MDAS}
MDMACIA Z}Z} 3.49~4.21, 3.15~3.51%% S3s AE &
T (Table ).
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I Mg =& Aes 2846019\1‘:]' o] & Eo|X metham-
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mine®] th¥ amphetamine?] ¥ EHE T3 Suzuki'V 59

4.3~29.3, Nakahara? 59} 1.3~10.17} vjwsle] £ ©) MDMA

7} tiAtE|o] MDAR E|o] Bibo] & 5]% #/40] metham-

phetamine®} A4S & & Uk &
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4l MDMAS] #&3Al= 0.25 ng/mgel 312 W cut offX]&= 0.5
ng/mgl 2 A3t 35-&S MDAS] - 96.08~97.01%,
MDMAS] 7§ 97.26~103.48%°1312™, LT+ 2.32~4.11
CV%, JETE 2.00~4.21% HAZ 3313ty MDMAS &

methamphetamine?] %] 0.7~2.9 ng/mg FJE== =& 73"°r°ﬂ%? |3 Ao g FHT FEHEARE] BRI HAKe 27 18%9]
Table II —-Method validation for MDA and MDMA
MDA MDMA
Target conc. (ng/mg)
Intraassay (n=5) Interassay (n=12) Intraassay (n=5) Interassay (n=12)
0.5 3.25 3.27 2.82 3.25
Precision (%) 5 3.37 3.80 2.32 3.88
(Coefficient of Variance, CV) 10 3.80 4.11 3.75 3.70
25 3.20 3.67 2.89 3.40
0.5 3.53 3.49 2.23 3.15
a2y 5 400 3.80 2.00 351
T EZxx %100 10 3.00 4.21 3.00 3.20
25 3.55 3.98 2.50 341
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