ANALYSIS OF OPIATES IN NAIL CLIPPINGS FROM CHRONIC HEROIN ABUSERS

K. Takaichi1, 2), N. P. Lemos 3), R. A. Anderson 2)
1)National Research Institute of Police Science, Chiba 277-0882, Japan; 2)Department of Forensic Medicine and Science, University of Glasgow, Glasgow G12 8QQ, U.K.; 3)Forensic Science Unit, South Bank University - London, 103 Borough Road, London SE1 0AA, U.K.
Extraction of analytes from fingernail is difficult due to its hard keratin composition.  In this study, cryogenic grinding was used to prepare nail clippings from chronic heroin injectors for extraction of opiates.  This method was compared to the conventional alkaline hydrolysis method that has previously been published by our team
.

Fingernail clippings were collected with informed consent from clients of the Glasgow Drug Problem Service.  The pooled nail samples were decontaminated by washing with 0.1% sodium dodecyl sulfate, water (x3) and methanol (x3) and divided into two groups: the first (LN) was extracted with methanol after pulverisation for 5 min in a liquid-nitrogen cryogenic mill (SPEX CertiPrep 6750 Freezer Mill); the second (SH) was extracted by SPE after hydrolysis in 0.1 M sodium hydroxide1. Deuterated opioids were used as internal standards.  Both sets of extracts were analysed as TMSi derivatives by GC-MS in the EI+ full scan and SIM modes, on a Finnigan Trace instrument equipped with an RTX-5MS column (15 m x 0.25 mm i.d.; film thickness 0.25 μm) with temperature programming from 150( to 300 ºC at 10 ºC /min.
In this initial study heroin, 6-MAM, 6-acetylcodeine, morphine and codeine were identified and quantified in the 
LN group but only morphine and codeine could be quantified in the SH group.  Moreover, papaverine and noscapine were identified, indicating the illicit origin of the consumed heroin.  We suggest the use of nail as an alternative biological specimen to hair for the detection and quantification of past exposure to heroin.  Cryogenic grinding is useful, cheap and reproducible and yields simultaneous results for the primary psychoactive opioid and its metabolites.
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Results of GC-MS analysis of opiates and opioids found in pooled nail samples.
Opiate
Retention

Time (min)
Concentration (ng/mg)
Ions

(m/z)



LN
SH


EMDP
5.36
N/Q
N/Q
208, 193

EDDP
6.17
N/Q
N/Q
277, 276

Methadone
7.08
0.09
0.50
294

DHC
9.01
0.00
0.00
373

Codeine
9.61
0.86
7.66
371, 343

Morphine
10.03
7.62
25.37
429, 414

6-Acetylcodeine
10.17
1.97
ND
341, 282

6-MAM
10.54
15.91
ND
399, 340

Heroin
11.14
1.14
ND
327, 369

Papaverine
12.64
N/Q
N/Q
N/Q

Noscapine
14.86
N/Q
N/Q
N/Q

N/Q: identified but not quantified
ND: Not detected
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