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Determination of Amphetamines in Human Hair Using Dynamic
Liquid-Phase Microextraction and Gas Chromatography/Selected
Ion Monitoring-Mass Spectrometry After Microwave Derivatization

ZHU Dan MENG Pinjia HE Hongyuan

Department of Forensic Science Chinese People’ s Public Security University Beijing 100038 China

Abstract Human hair is an important specimen for drug abuse analysis owing to its easy col-
lection long surveillance time window and good correlation between the’ degree of addiction”
and actual drug concentration. A simple method for determination of 4 amphetamines in human
hair was developed. The hair was digested under basic condition and the drugs in it were ex-
tracted using microvolume of chloroform. The organic layer was then transferred into another
tube to be derivatized with N-methyl-bis trifluoroacetamide @MBTFA by microwave heating.
Finally the reacted solution was detected by gas chromatography/selected ion monitoring-mass
spectrometry GC/SIM-MS directly. 2-Methyl-phenyl ethylamine was used as an internal
standard. Good linearities were obtained for 4 amphetamines with correlation coefficients better
than 0.996. The limits of detection based on a signal-to-noise ratio S/N of 3:1 were all
about 50 pg/mg for amphetamine AM  methamphetamine MAM  methylenedioxy-amphet-
amine MDA and methylenedioxy-methamphetamine MDMA in hair. The reproducibility of
the method was satisfactory with the relative standard deviations of 6. 0% for AM 13.9% for
MAM 10.2% for MDA and 9.2% for MDMA. Some real hair from the drug abusers was ana-
lyzed with this method. The minimal hair is less than 5 mg about 20 cm . The method is high-
ly sensitive easy to operate time-saving and economic which can be used for trace analysis
of amphetamines in human hair.
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Table 1 Regression equations and detection limits for
hair spiked with amphetamines

Correlation Linear Detection

Drug Regression equation*  coefficient range/ limit/
7 ng/mg ng/mg
AM y =0.254x - 0. 0468 0.9970 0.05-10 0.05
MAM  y =0.0572x -0.0052 0.9983 0.05-10 0.05
MDA  y=0.15032-0.0105 0.9983 0.05-10 0.05
MDMA y =0.13x -0.0049 0.9963 0.05-10 0.05
%y Peak-area ratio of amphetamine to internal standard

x content of amphetamine in hair ng/mg.
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Table 2 Recoveries and reproducibility of amphetamines
in different concentrations n =35

Added/ Recovery/

Drug RSD/%
ng/mg %
AM 5 110.2 6.0
1 115.8 7.7
0.5 133.7 8.8
MAM 5 106.2 13.9
1 103.4 14.1
0.5 122.1 14.3
MDA 5 111.9 10.2
1 111.4 5.6
0.5 118.9 12.3
MDMA 5 117.8 9.2
1 115.3 7.9
0.5 101.8 13.1
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Fig. 4 Chromatograms of GC/SIM-MS of the
hair of an abuser
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Fig. 5 Chromatograms of GC/SIM-MS of blank hair
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