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Background: In confirmation of amphetamine/methamphetamine (AM/MA) immunoassay results, chiral analysis may help to differentiate between illicit and therapeutic ingestion of AM or MA derivatives. Furthermore, chiral analysis may be essential for establishing pharmacologically based cutoff values concerning e.g. driving impairment, because the S(+)-enantiomers are about five times more potent than the R(–)-enantiomers.

Methods: AM and/or MA were extracted from 0.2 mL plasma or hemolized blood by SPE (HCX). After derivatization (S(-)-heptafluorobutyryl-prolylchloride), the resulting diastereomers were separated on an HP-1 column during a 15 min program (100-150°C, 30°/min; -200/5; -310/30) and detected by an HP Engine B MS in the NICI mode. The enantiomers were quantified via their peak area ratios (analytes vs deuterated internal standards) using standard curves. Eleven samples from clinical cases and one sample after therapeutic intake of selegiline were analyzed by the described method and by AM/MA enzyme immunoassay (EIA, Pyxis 24, BIO-RAD).

Results: The derivatized AM and MA enantiomers were well separated and sensitively detected. The method was linear from 5 to 250 ng/mL (CV 2-11%) for all four analytes with extraction yields of >90% for both, AM and MA. The plasma concentrations ranged from 6 to 221 ng/mL R(-)-AM, from <5 to 184 ng/mL S(+)-AM with S/R ratios of 0.6-1, from 9 to 21 ng/mL R(-)-MA and from <5 to 19 ng/mL S(+)-MA with S/R ratios of 0.4-0.9. As expected, only the R(-)-enantiomers of AM (18 ng/mL) and MA (49 ng/mL) were present in a selegiline sample. In contrast to known differences in urine analysis, total AM and MA concentrations correlated well with the EIA results. Selegiline and its metabolites lead to negative results with the tested EIA. 
Conclusions: The presented method is suitable for confirmation of positive screening results for AM and MA, especially when information on chiral composition is needed.
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