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ABSTRACT

Hair analysis for amphetamine (AM) and methamphetamine (MA)
determination using headspace solid-phase microextraction (HS-SPME) and the gas
chromatography-mass spectrometry (GC-MS) technique has been validated.
Polydimethylsiloxane (PDMS) and polydimethylsiloxane/divinylbenzene (PDMS/DVB)
fibers were tested. PDMS/DVB yielded a higher AM and MA response. PDMS/DVB
fiber was used in HS-SPME under conditions of incubation temperature at 90 °C for
5 min, extraction time of 10 min. and desorption temperature of 250 °C for 5 min.
GC-MS condition was included using an HP-5MS column at a flow rate of 1 ml/min
and an oven temperature program that started at 60 °C (held for 2 min), increasing at
20 °C /min until 250 °C (held for 1 min). Quantitative and qualitative analysis was
performed using Selected lon Monitoring (SIM) mode. The retention time of

amphetamine and methamphetamine was 6.48 min and 6.91 min, respectively. The



amphetamine linear calibration curve was observed from 2.5-10 ng/mg of hair, with a
correlation coefficient (r?) of 0.9865. Accuracy of amphetamine detection, as
expressed in % relative recovery, was 101.08-104.68% for intra-day analysis and
98.49-111.22% for inter-day assays. Precision of amphetamine determination, as
presented in % coefficient of variation, was 7.68-10.08% for intra-day assays and
3.14-13.09% for inter-day analysis. The limit of detection and quantitation for
amphetamine analysis was 2.0 and 2.5 ng/mg, respectively. Methamphetamine
concentration of 0.5-10 ng/mg of hair showed good linearity, with a correlation
coefficient (r?) of 0.9974. Accuracy and precision for methamphetamine analysis was
98.39-103.75% and 8.54-12.92%, respectively, for intra-day assays and 93.50-
98.06% and 9.07-11.23%, respectively for inter-day assays. The limit of detection and
quantitation for methamphetamine was 0.3 and 0.5 ng/mg of hair, respectively.

This validated method was applied to 30 AM and MA (YABA) abusers and 30
drug-free control subjects. Hairs from abusers who had experienced YABA at least 3
times during the past 3 months were cut into 3 sections of 1 c¢cm in length.
Methamphetamine was detected in 57, 63 and 67% of these subjects’ hair in section
1, 2 and 3, respectively. Only 10 and 7% of hairs in section 2 and 3, respectively,
found amphetamine. Methamphetamine concentration ranged from 0.43-57.59 ng/mg
of hair. No methamphetamine or amphetamine was detected in the hair of drug-free
control subjects. There was no strong correlation between the amount of YABA
abuse and methamphetamine hair concentration. Yet, there was a tendency to use
more than 4 tablets of YABA per month, which gave more positive

methamphetamine readings in hair samples
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