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Simultaneous determination of 36 novel designer drugs of amphetamines and
their analogues in urine and hair by LC/MS/MS

Chun-Te Lee, Chung-Feng Wang, Chao-Hsin Cheng , Yuh-Lin Liu, San-Chong
Chyueh
Forensic Science Division, Investigation Bureau, Ministry of Justice, Taiwan, ROC

Introduction

The extraction and detection methods of new designer drugs of amphetamines and
their analogues (they are classified as phenylisopropylamines compounds) from urine
or hair samples are in great need due to these new drugs are abused severely in recent
years all over the world. Highly sensitive analytical techniques are therefore required
for trace-level identification and quantification of these kinds of drugs.

Aims

The aim of the research was the validation of simultaneous identification of 36
phenylisopropylamines in urine and 13 phenylisopropylamines in hair by liquid
chromatography tandem mass spectrometry (LC/MS/MS).

Methods

Phenylisopropylamines from spiked urine or hair specimens were analyzed by

LC/MS/MS with different pretreatments as follows:

1. Urine Specimens
A 0.2 ml portion of urine was adjusted to pH 9.0 with 0.1N phosphate buffer. For
solid-phase extraction, the urine sample was then diluted with 2.5 ml of water and
loaded on a Ware Trace-B cartridge, previously conditioned with 1 ml of methanol
and 1 ml of water. After passage of the sample, the cartridge was washed with

ethyl acetate/methanol/ammonia mixture (80 : 20 : 2 v/v). The eluate was dried in

N, at 45°C, and the residue was dissolved in 0.2 ml of mixture of water/methanol/
formic acid (90/10/0.1 v/v). Gradient elution was performed by an Agilent Zorbax
SB-Aq (3.5 um, 2.1x150 mm) analytical column for LC/MS/MS instrumental
analysis.
2. Hair Specimens
A 20 mg portion of hair sample was added with 0.2 nl/mg deuterated internal
standard and incubated at 45°C for 18 hours with 0.1N HCI for dissolving the hair
sample. For liquid-liquid extraction, the dissolved hair sample was extracted with
0.1mL 1IN NaOH and 0.4 mL ethyl acetate. The organic solvent layer was
transferred and gently evaporated to dryness in N, at 40°C. The residue was
dissolved in 0.2 ml mixture of 0.1% aqueous formic acid and 0.1% formic acid in
methanol. Gradient elution was performed by an Agilent Zorbax SB-Aq (3.5 um,
FruH/I0EF



2.1x150 mm) analytical column for LC/MS/MS instrumental analysis.

Results

Validation of qualitative and quantitative analysis of phenylisopropylamines from
spiked urine and hair samples by LC/MS/MS was performed. Over 135 authentic
urine and hair specimens were analyzed.

1.

Urine Specimens

36 Phenylisopropylamines from spiked urine specimens were analyzed by
LC/MS/MS. The limits of detection (LOD) range from 0.05 ng/mL to 1 ng/mL
and the limits of quantification (LOQ) range from 0.25 ng/mL to 5 ng/mL.
Linearity was in the range from 5 ng/mL to 100 ng/mL, for each compound (R?
from 0.9945 to 0.9997). Mean relative errors were between +£10.0%. Precision
variance was less than 15%.

Hair Specimens

13 Phenylisopropylamines from spiked hair specimens were analyzed by
LC/MS/MS. The limits of detection (LOD) range from 0.01 ng/mg to 0.05 ng/mg
and the limits of quantification (LOQ) range from 0.02 ng/mg to 0.1 ng/mg.
Linearity was in the range from 0.1 ng/mg to 2.0 ng/mg, for each compound (R?
from 0.9950 to 0.9998).Mean relative errors were between +10.0%. Precision
variance was less than 15%.

Conclusions

Highly specific qualitative and quantitative analysis of 36 novel designer drugs of
amphetamines and their analogues in urine and hair by LC/MS/MS has been
validated and successfully applied to real samples.
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