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Introduction

Amphetamine and methamphetamine are potent central nervous system stimulants (1). Since
2006, the differentiation between d- and I-isomers of methamphetamine is required by WADA
(2). There are a number of drugs that are metabolized in the body to amphetamine and/or
methamphetamine: amphetaminil, benzphetamine, clobenzorex, selegiline, dimethamphetamine,
ethylamphetamine, famprofazone, fencamine, fenethylline, fenproporex, furfenorax, mefenorex,
mesocarb and prenylamine. Thus, it is important to separate the enantiomers of amphetamine
(AP) and methamphetamine (MA) excreted in urine in order to determine the source of the
originally administered drugs. The enantiomeric separation of AP and MA can be achieved using
the chiral agent, (S)-(-)-N-trifluoroacetyl-prolyl chloride (I-TPC), as derivatising agent (3,4). A

GC/MS procedure for separating the d,I- enantiomer of MA and AP was developed and validated.
Experimental

Blank urine from 5 healthy volunteers were spiked with standard substances to the final
concentration of 0.06-1.00 pg/ml. The separation of AP and MA enantiomeric pair was
performed by the modified Procedure | (liquid-liquid extraction) (5). 50 pl of 0.1 M (S)-(-)-N-
trifluoroacetyl-prolyl chloride (I-TPC) in dichloromethane was added to the extracted organic
phase. After 15 min at room temperature, they were washed with 3 ml of 0.01M NaOH for 15
min and centrifuged at 2500 rpm for 15 min. The organic layer was separated and dried under the
N stream. The residue was redissolved in 100 ul tert-butyl methyl ether and 2 pul were injected
into the GC.
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Instrumentation
Agilent GC/MSD (6890/5973); column 5% PHME Siloxane (Ultra2), (12.5 m, i.d 0.2 mm,

film thickness 0.11 pum); split ratio 10:1; flow at 0.6 ml/min; solvent delay 1.2 min; temperature
program, initial 70°C (0.13 min), 25°C/min to 300°C (hold 1.2 min); transfer line temperature
280°C

Results and Discussion

Although m/z 166 is the base ion, it was not selected as the quantifier ion as the ion is derived
from I-TPC. The quantifier ions for the derivatised AP and MA are m/z 237 and 251, respectively
(4). Figures 1 and 2 show that this method can separate the enantiomers of MA and AP,
respectively. An excretion urine for methamphetamine shows only d-AP, and d-MA peaks
(Figure 3). An excretion urine for selegiline shows I-AP, and I-MA peaks (Figure 4). Thus
separation and identification of the isomer peaks can be used to differentiate the source of the
originally administered drugs.

Table 1 shows results from the method validation for the enantiomers of AP and MA. Overall
recovery was 80%, with %CV less than 15% (a valid range for repeatability) (6) and the LOD
was about 10 times less than the minimum required performance limits (MRPL) for the detection
of prohibited substances (0.5 pg/ml) (7).

Table 1. Summary of results for method validation (n=5)

Substance %Recovery %CV LOD (ng/ml) RRT*
d-MA 78.63 2.58 60 1.534
I-MA 81.20 1.55 60 1.517
d-AP 72.94 2.33 60 1.398
I-AP 68.34 2.29 60 1.374

*ISTD = Diphenylamine, RT = 4.09 min
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Figure 1. A. TIC of spike sample (1 pg/ml), d-MA-TPC (6.28 min), ISTD (RT= 4.09 min),
B. TIC of spike sample (1 pg/ml), I- MA-TPC (6.19 min), d-MA-TPC (6.27 min), ISTD
(RT=4.09 min), C. Mass spectrum of d-MA-TPC in spike sample (1ug/ml)
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TIC of spike sample (1 pug/ml), I- AP-TPC (5.62 min), d-AP-TPC (5.72 min), ISTD (RT= 4.09
min), C. Mass spectrum of d-AP-TPC in spike sample (1ug/ml)

Scan 1055 @21 min) BIALPCLD Scan DEBIMiny BIALPCID
nnnnnnn
il
- m
-
il
-
™
™
o
™
o
Al B s C
o
m 27
- -
i
@
-
i
P < T . Z =
OO DWW WK XA 2238 H I W34 e | DO DD DI WD MM D DN DD DD 0

Eigure 3. A. TIC of positive methamphetamine sample, B. Mass spectrum of d-MA-TPC
(RRT=1.533), C. Mass spectrum of d-AP- TPC (RRT=1.397)
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Frigure 4. A. TIC of an excretion urine of selegiline, B. Mass sp
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1.522), C. Mass spectrum of I-AP (RRT=1.378)
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