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Stability of methamphetamine concentrations in bile samples under experimental
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Abstract

Objective: Bile is an alternative specimen that can be used as a comprehensive toxicological analysis
in worldwide forensic laboratories. This study, bile samples were prepared for studying stability and

optimization of extraction conditions in an analysis of methamphetamine.

Materials and Methods: Methamphetamine was spiked into bile to make five concentrations: 2, 5, 10,
15 and 20 pg/ml, respectively, then it was extracted by dichloromethane in various conditions. These
samples were stored at 4 °C and room temperature (RT) in different fixation periods (0, 1, 3, 5, 7, 14,
28, 60 and 180 day) for studying of stability. After all, these samples were extracted with
dichloromethane before being analyzed by gas chromatography-nitrogen phosphorus detector (GC-

NPD).

Results: Extraction by dichloromethane in the basic condition was the most appropriate method, while
studying for its stability revealed that methamphetamine concentration had no significant difference in
both storage temperatures (4°C and RT) in the case of the comparison to those of the initial day within
each temperature (p-value > 0.05). The concentration also showed no significant loss between 4°C
and RT. The study demonstrated that no significant change for methamphetamine analysis from bile

during 6-monthed storage period.

Conclusion: Methamphetamine in bile could be stored in either 4°C or RT for up to 6 months (180

days) without significant change.
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wnanalun e fifusinanauau (% recovery) Uszanns 20 % @gandnsanaluaniny

1 1 1 v
Adlungs feanaaridewitlanlulFuiniuinngn

Extraction solvent Peak Height Concentration (ug/ml) % Recovery
& NPD-signal
Spiked Condition (mpA)
Std MA 3 Mixed solvent under acid condition 75.33 0.53 17.67
Hg/ml Mixed solvent under nature condition r7.47 0.55 18.33
Mixed solvent under alkaline condition 80.26 0.57 19.00

Acetonitrile solvent 58.22 0.28 9.33
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Std MA  Mixed solvent under acid condition - - -
20 pg/ml  Mixed solvent under nature condition - - -
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Spiked Std MA (ug/ml) Peak Height NPD-signal (pA) Concentration (ug/ml) %Recovery
5 1.15 0.59 5.40
10 2.33 1.09 5.46
20 4.93 2.30 5.76
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Extraction Sample Volume Peak Height Concentration %
Solvent Dilute Non-dilute NPD-signal (ug/ml) Recovery
(1:3) (PA)

_ Dichloromethane 2ml - 4.56 2.13 15.97
Spiked 4ml - 6.11 3.18 11.93
Std MA - 2ml 4.85 2.26 5.67
20 pg/mi - 4ml 13.47 6.13 7.66

Mixed Solvent 2ml - - - -
(dichloromethane: 4ml - -+ - -
heptanes: 2-propanol) 2ml - - -
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(%recovery) Uszanmu 40% aNgendnnnannciveassBauman  wanduwuanlunguisn
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Peak Height
Extraction . Concentration(pg/ml)
B NPD-signal % Recovery
condition
(pA)
Non-protein
precipitation
Spiked - Freeze 8.77 4.08 40.80
Std MA - Non-Freeze 9.97 4.64 46.40
20 pg/ml - protein precipitation*
- Freeze 3.03 1.42 14.20
- Non-Freeze 5.06 2.36 23.60
Protein precipitation **
- Freeze 2.89 1.36 13.60
- Freeze*™* 4.49 2.10 21.00

A9 5 wameaNIaainNLaNAHuAINfetaANgniReawnewildainluaniazsinee * anaznausian ZnS04 (1:1), * AnAznaw

$ingl acetronitrile, * 141 dichloromethane &, “**faaanuanauaadsiliainnimngi 2 a5

2 HANIATIREDLAINUNTR DR DNN97LATIZY (Method validation)

2.1.ANANNZ(Selectivity)  WUNHANT8Y retention time UBIANTNIAIFIN amphetamine,

methamphetamine, ephedrine, pseudoephedrine WWag MDMA ATNAIALAIT 3.021, 3.412,

5.035, 5.093 WAT 6.554 WM AlAsutaLNINALAASTUgR 2

200 —

150 —

3412~ Methamphetamine

100 —|

6,554 - MDMA

B —

301 Amphelamire

3 L

—— . . ——— T . T
(=3

3 a 5

min

gﬂﬁ 2 TAsunlmnsuLang retention time 1AIANTNINTFIUamphetamine, methamphetamine, ephedrine, pseudoephedrine az MDMA

ANANFLANg e L9 FVNN19RIadATIEinsLATad GC-NPD
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2.2.A0NNYNABY (Accuracy)  WNsANENUENULGNE Aulefifuin1sAuUNAL (% recovery) et

80.0-99.7 %

2.3.ANNNINENATa(Precision)  N13WIANAYNNLNUENIAINITIATIEE WUdR AL afidusinngdes

[ 1
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2.4.A7 LOD waz LOQ ( limit of detection and limit of quantitation ) lun1sAnEHiA1289 LOD
LAy LOQ agi#l 0.3 waz1.0 pg/ml AMNanAL

|
[ -8

2.5.Linearity and range | & ANFuLleeAna anduRus (correlation coefficient, r) ﬂgj 7 0.09985 4
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20 . Methamphetamine in bile at RT condition
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