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INTRODUCTION

Dlug.fu:\hmmd crime (DFC) is o relatively new term
for an eld praciice. According to legend “Slipping o
Mickey' relates to o prachice made infamous by
Chicago saloon owner Mickey Finn in the lotg
1890%, Finn secrelly laced the drinks of his pations,
witth drugs, In order to knack them unconscious. Affer
which, he and his wile would sirip them of their
valuables. Victims wauld awaken later - lememhuling

nothing |

Figure 1. Tha age-old proclice of “Sipping o Mickay'; e wreph
Ve aciminisiation of o drug for criminal gain

Ovar the last few years DFC has been increasing.
DFC includes robbery, and assaull including sexual
assault; druglacilitated sexval assaull (DFSA). A lew
years ago the Seciety of Farensic Taxiceloglats (SOFT)
formed o commilien lo address various aspecls of
DFSA and drew up a list of compounds which have/
could be implicated (n DFSA in the United States'

METHODS
Reference library

A reference library was created for the compeunds of
interest which included those ideniified by the SOFT
DFSA commities, in addifion to other analyles which
are ralevant in Evrope, Where refarence matarial was
avallable (~ 70 compounds), standard exact mess
speelrd ware acquirad using a low aperiure vellage
to generale exact mass spectia and retention time (A1)
infarmation, Spectra were also acquired of o higher
aperiure vollage 1o ganerate fragments by collision-
induced dissociation (CID) within the source. All
spectia were quality checked using HFIT software,
which compares measured and thearatical isolope
ralios’.

Where reference material was unavailable {30
campounds] thearalical speciia were added 1o the
library using the elemental karmula

Chromatography
ACQUITY UPLC™

Column: ACQUITY™ HSS Cyq (2.1 x 100mm,
1.8 pm)

Column famp: 30 °C

104l

0.05 % farmic acid

Methanol

Injection vel:
Solvent A
Solvent B:

Mass Spectrometry

They include illegal drugs, ibed medicat

Mass 57 . Waters LCT Premier™

and ‘overthe-counter’ praparations.

Owing lo the divnuil‘y of the um:|yle= invalved, a
variely of analytical techniques are vsually required,
including immuncassay, GC-MS, GCHD and LCUV,
Qur aim was lo develop a simple, generic mathod to
scroen for fhese clnu|y|el using @ h‘ngh um:\ylicu\
techniqua based on [C-oaToF

lonisation made:  Electospray +ve
Copillary vollage:  3kV

Aparture | 10 and 50V

Mass range: 50=6000a
Rasolution: 10,000 (W-mods)
lockSpray™ Loucing snkephalin
refarence [M+H)* = 556,2771

Sample Preparation

Urine samplas were subjected 1o liquid liquid extrac-
fion (LLE} under acidic and basic conditions as de-
seribed below

Acidic. 125pL acetale buffer (pH 3.5) was odded 16
250 il urine. After mixing, samples were extracied
using 750 pl solvent mix [DCM ather hexane contain-
ing 0.5% iscamyl aleohel). Samples were again
mixed for 2 min. followed by centiifugarion at
3000 rpm for 5 min.

Basic: As abave but using barate buffer (pH 9.5).

Supernatants frem the acidic ond basic extractions
wate pocled befare drying, fellowed by recanstitufion
in mobile phase prior to LCMS analysis.

Data processing
Data was processed aulomatically using Chromalyrx™
solftwares (Waters),

RESULTS & DISCUSSION

Where relerence malerial was available, pure stan-
dards wate injected and aequired, in full scan mode,
al low and high apenure vollages 1o create a library
which included exacl mass, fragmentation and RT
Figure 2 shows the library data for MDMA which

elutes a1 2.7 min

The :hrnmnlﬂgmm abtained on injection of a urine
sample, spiked with morphine, ||ydrumorphuns and
Faminoclonazepam (7.AC) is given in Figure 3, This
dala ciuall}- demonsirates the benefils of exact mass
and the ability 1o differentiate from other compounds
of similar mass. Figure 34 shows the exiracted TIC for
the neminal mass i.e. m/z 286, All 3 mmpﬂunda are
cloarly visible, Figure 38 shows exactly the same data
bt with the exact mass for 7.AC IC,,H”N,OCU ie.
m/z 286.0747 + 5 mDa axtracled. The exact mass
far both marphine and hrdrﬂmulphane s miz
286,144 [CHNO)
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Figre 2 The hbvary wnirias for MOMA [Eesiary) af
apovhre safings of 10 4] and S0V (8] respuctively

Data processing was achieved using Chomalyns™
which automatically deconvolutes the data. The most
intense ions (up to a mox. of 8) are extrocted using o
defined mass window [either in mDa or ppm). The re:
sultant data wos then searched againe! the newly cre-

afed DFC library.

Figure 4 shows a typical result for an authentic urine
sample. Dibydrocodeine [DHC|, acetominophen and
EDDP wera ideniified by the new LC-oaToF screening
mathod These findings wera consistent with the data
obtained vsing the conventional screening metheds
i.e. HPLE.UY and immunoassay.

library hits ware alse scored according fo the agree-
ment hetween measured masses in the acquired spec-
trum and these which are theoretically possible based
on the elemental composition of the compounds In the
library. Addificnal confidence of identified analytes
was achieved using FFIT (Figure 4B and C).
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Figure 3 Extiocied moss chromatograms for the nominal
mans (Figura 3A) and oxact mass of ZAC Figue 38,

Figura dA: Rowuly for an outhentic urine samplo following Cheomolyns™
proconing. Figure 44 shows the n of proposed candidotes and the ov
arage makch to the hbrory. The speckum view alows direct comparisan
of acquired spectr with library dala,

Figure 40 shows the spactial dato for acotaminophen which wos also idenified in this

CONCLUSION

& A special library has been created for over 100
analyles which have been/may be implicated in
DFC

Whare referance materiol was availoble |70
analytes) spactra were collected af low and high
vallages to generate fragments

Where reference  material  was  avallable
identilication was based on a combination of exact
mass, fragment ions and RT

Where reforance materiol was unavailable (~30
analytas) identification was based on exact mass,

Dale  was  avlematically processed  using
Chromalyn™ software, which effectively detects
chromatographic peaks, even in complex mafrices,

The sxacl masses of proposed candidates were
compared and scared against thearefical mass

Addilional confidence of ideniification for any
proposed candidales was achioved using LFIT
software
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sample. Tha result for the propoted candidote ‘acotaminaphen’ wis submined for ale
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