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A Study of Methods for Forensic Drug Analysis by GC-MS Using Retention Time Fixing Functions
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With the recent increase in the number of forensic drugs (controlled substances), some cases may be difficult to judge
because of difficulties in obtaining standard samples. Therefore we investigated a new analytical method using GC-MS. We
developed a method to determine the retention times of samples and to compile information on the retention times and mass
spectra of standard samples into a database. We thus attempted to develop an analytical method to search and identify samples
by reviewing both information on the retention time and mass spectra when measuring illicit drugs. We also examined whether
this method and the database can be shared between different analytical laboratories and with other instruments. Measurements
of samples using this method showed close agreement of retention times between different laboratories and instruments,

confirming that the database can be shared. This method could be a reliable analytical method for identifying illicit drugs

without measuring standard samples, and so could be useful for judicial analysis.
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Fig.l Total ion chromatogram of mixed samples
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(D1-(2-Fluorophenyl)piperazine(2FPP), @1-(4-Fluorophenyl)piperazine(4FPP), (®1-(3-Fluorophenyl)piperazine(3FPP),
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Fig.4 Visual judgment of identification of peaks (5) and (6) by “Result Screener”:
The upper window shows extracted ions; the lower-left window shows the mass spectrum of a selected peak; and the lower-right window shows information
about the peak. The pop-up window shows an operating window of Result Screener.
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Fig.5 Total ion chromatograms of (1) a sample using a retention time locked method in the Central Customs Laboratory, (2) the sample using a method without
retention time locked in the Moji Customs Laboratory and (3) the sample using a retention time re-locked method in the Moji Customs Laboratory
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Table 1 Comparison of GC-MS retention time (min) in constant flow mode with retention time locking function at the Central Customs

Laboratory (CCL) and Moji Customs Laboratory (MCL)

Sample C.CLL. M.C.L. Difference
Amphetamine 7.470 7.488 0.018
Methamphetamine 7.963 7.978 0.015
TMS GHB 8.272 8.279 0.007
2-Aminoindan 8.330 8.351 0.021
1-Piperonylpiperazine 12.494 12.512 0.018
Ketamine 12.506 12.526 0.020
Psilocin 13.263 13.294 0.031
Cocaine 14.203 14.215 0.012
Codeine 15.132 15.139 0.007
Morphine 15.362 15.370 0.008
JWHO073 18.196 18.202 0.006
JWHO18 18.735 18.743 0.008
LSD 18.747 18.772 0.024




