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ABSTRACT

Hair analysis is valuable for studying drug abuse because its window of detection is
generally wider than other analytical procedures. Its usefulness would be even greater if more
data were available concerning the biological elimination rates of various drugs for human hair.
The present study focused on the hair analysis of methamphetamine (MA) and its main
metabolite, amphetamine (AM). Its objectives were to determine the duration of detection and
the biological half-life of both substances in the hair samples of chronic MA users after their last
reported consumption. The study population consisted of 63 MA users who were admitted to
Chiangmai Thanyarak Hospital for drug abuse treatment. All subjects reported their history of
drug use during individual interviews. They also willingly provided biological specimens for MA
and AP testing until the completion of the treatment program (3-4 months). Research staff
collected urine samples on a weekly basis and hair samples on a monthly basis. Hair specimens
were cut from the vertex posterior region of the scalp, with root ends marked and kept in a clean
plastic bag. The samples were transected into 1 cm lengths from the root end. They were then
washed 3 times with distilled water and once with acetone. After drying, 20 mg of each hair
sample was extracted with 200 ml of 0.5 M NaOH in a closed headspace. A 150 ml of 300 ng/ml
MA-d5 was added into the vial as an internal standard before incubated at 70°C for 30 min. The
hair extract was derivatized with 50 LUl of HFBCI : HFBA (8:2 v/v). Finally, 1,650 LUl of I M

K,CO; was added to the solution. Hair samples were analyzed for MA and AP by headspace



solid phase microextraction (HS-SPME) coupled with gas chromatography-mass spectrometry
(GC/MS). The limit of detection (LOD) and limit of quantitation (LOQ) for MA analysis were
0.10 and 0.15 ng/mg of hair, respectively. The LOD and LOQ for AP analysis were 0.15 and
0.20 ng/mg of hair, respectively. For urinalysis of MA and AP, 1 ml of urine was combined with
100 LI of Phenylethylamine (PEA) (100 Llg/ml), which served as an internal standard. Then 1
ml of 5 M K,CO; was added to the solution. Urinalysis for MA and AP was by HS-SPME
GC/MS. The sensitivity for MA and AP were 50 and 200 ng/ml, respectively.

During the study, all urine specimens from all subjects tested negative, confirming
that none of the participants consumed MA after their reported last use of the drug. During
monthly follow-ups, the percentage of MA detection in hair declined. MA was detected in hair up
to 2-4 months in the majority of cases (77.78%). In most of the cases (73.02%), AP was detected
up to 1-2 months. The detection rate for MA in hair was less than 10% after six months of
reported abstinence. The persistence of MA and AP detection in hair also depends upon the
amount of MA and AP detected in the last month of use. The elimination half-life of MA and AP

from hair was 0.29+0.07 and 0.27+0.03 month, respectively.



