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ABSTRACT

Methamphetamine (MA) abuse is still an important problem in Thailand. Diagnosis of
MA use is based on detection of MA and its metabolites, amphetamine (AP) in blood or urine.
However, with a narrow window period, MA and AP are detected in blood or urine for several
hours or few days, respectively. Therefore, neither blood nor urine can be used as a diagnosis
subject for those who stop using drugs for a few days. Hair, on the other hand, can be used to
detect drug for longer periods of time after the last drug use.

We had validated a method for hair analysis of MA earlier. The technique is using
SPME technique with this method, the LOD for MA was 0.15 and for AP was 0.2 ng/mg of hair.
Compared of the SOHT, AP was higher than their criteria. Therefore, in this research project, we
developed a method for hair MA and AP analysis which is more sensitive than earlier technique.
Commencement with extraction process was study various factors on hair extraction. For acidic
extraction using 1.0 M hydrochloric acid (HCI) for 60 min. at 60°C yielded a good result. Hair
extracted with 0.5 M sodium hydroxide (NaOH) for 30 min. at 70°C also yielded a highest MA
and AP detection with less variability.

To increase the sensitivity of MA and AP detection in analytes, the derivatization was

performed. Difference derivatizing reagents were applied to hair extracts before subjected to a



SPME GC-MS analysis for MA and AP. The result shows that hairs extracted with NaOH and
derivatized with combination of HFBCI and HFBA yielded a highest detection of MA and AP.
This protocol was validated by following FDA guidelines. The standard curve of MA and AP was
linear at the concentration of 0.2-10 ng/mg of hair. The correlation coefficients (rz) of MA and AP
derivative were 0.9971 and 0.9992, respectively. 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 accuracy
of MA hair analysis as expressed in % relative recovery was 96.16-109.55 ng/mg of hair for intra-
day and 96.89-109.32 ng/mg of hair for inter-day assays. The precision of MA determination as
expressed in % coefficient of variation was 2.19-2.63 for intra-day and 1.76-4.00 for inter-day
analysis. The accuracy of AP analysis was 96.50-110.36% and 93.82-100.68% for intra-day and
inter-day assays, respectively. The precision of AP analysis was 6.79-12.12% for intra-day assay
and 6.37-14.93% for inter-day assays. The method of validation for both MA and AP hair
analysis was complied with FDA guidelines.

This validation method was applied to analyze 45 hair samples from subjects who
admitted using YABA at least 3 times during the past 3 months. MA was detected in 46.67% of
cases with the concentration range between 0.20-20.06 ng/mg of hair. AP was detected 33.33% of
cases with the concentration range between 0.22-2.76 ng/mg of hair. Compared to the result
reported by Monnatee from our laboratory, there is a degree of agreement between MA analysis
between the recent method and Monnatee’s procedure. However, with Monnatee procedure AP
can’t be detected. The recent technique is more sensitive for detecting AP, with help indicated of

YABA abuse.



