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Separation of methamphetamine enantiomers using Supercritical Fluid Chromatography / Mass Spectrometry
(Second Report)

NOZAWA Kazuya*, TAN Yuta*, ANDO Toshinori*, MAMADA Hiroshi* and MIWA Yoichi*
*Central Customs Laboratory, Ministry of Finance 6-3-5, Kashiwanoha, Kashiwa, Chiba, 277-0882 Japan

It is important to find the ratio of methamphetamine enantiomers by chiral analysis because it is deeply related to its raw

materials and degree of purification. In previous study, we found the good condition to separate methamphetamine enantiomers

using supercritical fluid chromatography / mass spectrometry (SFC/MS). However, the detection sensitivity under these

conditions was found to be lower than that of the conventional method (HPLC/PDA). In this study, we reconsidered analytical

conditions to improve detection sensitivity. Good peak intensities and peak separations were achieved using a column with

Amylose tris (3-chloro-5-methylphenylcarbamate) as the chiral selector, and the co-solvent comprised of ethanol and

cyclohexylamine with the ratio of 500:1. Other analytical conditions were also considered, and it was confirmed that the detection

sensitivity of this method is superior to that of the conventional method.
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Table 1 Preparation of solutions with various ratios of methamphetamine

enantiomers

Proportion of Amount of 100 pg/mL

d- and I-Methamphetamine Methamphetamine solution

in the prepared solution (%) (uL)
d-form I-form d-form I-form

0.5 99.5 5 995
99 10 990
95 50 950
10 90 100 900
25 75 250 750
50 50 500 500
75 25 750 250
90 10 900 100

95 5 950 50

99 1 990 10

99.5 0.5 995 5
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Fig.2 Chromatograms of mixed solution with d- and I-Methamphetamine.
(a) column: IC-3; co-solvent: 2-propanol/cyclohexylamine (200/1),
(b) column: 1G-3; co-solvent: ethanol/cyclohexylamine (200/1) and

(c) column: 1G-3; co-solvent: 2-propanol/cyclohexylamine (200/1).
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Fig.3 Chromatograms of mixed solution with d- and I-Methamphetamine.
Co-solvent: (a) ethanol /cyclohexylamine (500/1), (b) ethanol
[cyclohexylamine (200/1), (c) ethanol /cyclohexylamine (100/1), (d) 2-
propanol /cyclohexylamine (500/1), (e) 2-propanol /cyclohexylamine
(200/1) and (f) 2-propanol /cyclohexylamine (100/1).
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Fig.4 Chromatograms of mixed solution with d- and |-Methamphetamine
(R: resolution). Column temperature: (a) 40 °C, (b) 30 °C and (c) 20 °C.
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Fig.5 Mass spectra of Methamphetamine at a collision energy of (a) 6 V and
(b) 16 V.
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Fig.6 Chromatograms of mixed solution with d- and I-Methamphetamine at

the determined analytical conditions.
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Table 2 Comparison of LOD and LOQ between conventional method and

new method

d-Methamphetamine I-Methamphetamine

LOD
(ng/mL)

Conventional

method 0.073 0.119
(HPLC/PDA)
New method

(SFCIMS)

¥

0.058 0.071

Conventional

method 0.221 0.360

LOQ §

(Mg/mL)

(HPLC/PDA)
New method
(SFC/IMS)

0.176 0.217

T LOD: Limit of Detection
I LOQ: Limit of Quantitation
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Table 3 Confirmation of analytical accuracy for mixing ratio of d- and
I-Methamphetamine by SFC/MS (n=9)

. Calculated proportion of
Proportion of

d-and I-
d-and I- .
L Methamphetamine Absolute
Methamphetamine in the
. by SFC/MS error
prepared solution (%)
(%)
d-form I-form d-form I-form

0.5 99.5 0.6 99.4 0.1

1 99 11 98.9 0.1

5 95 5.2 94.8 0.2

10 90 10.5 89.5 05

25 75 24.6 75.4 0.4
50 50 50.0 50.0 <0.05

75 25 75.2 24.8 0.2

90 10 89.6 104 0.4
95 5 95.0 5.0 <0.05

99 1 99.1 0.9 0.1

99.5 05 99.6 0.4 0.1
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