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Abstract

Drug-facilitated crimes (sexual assaults, robbery) are common in many countries. The low concentration of date-rape drugs in
blood and (often) the long delay between the crime and clinical examination make analysis of biological fluids collected from vic-
tims of rapes for presence of these drugs very difficult. The aim of this study was to develop and apply an LC-APCI-MS screening
procedure for date-rape drugs in blood. The elaborated method allows simultaneous screening and detection of forty-two com-
pounds. Target analytes were isolated using liquid-liquid extraction. Analyses were carried out using LC-MS operating in APCI
mode. Detection of all compounds was based on pseudomolecular ions that were monitored in 6 groups, up to 19 ions in each
group. The developed procedure can easily be expanded for more substances. The LC-APCI-MS procedure was successfully ap-

plied in routine casework to the analysis of authentic blood samples collected from victims of rapes.
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1. Introduction

The phenomenon of crimes (sexual assaults, rob-
bery) facilitated by the use of drugs is common in
many countries. Due to their pharmacological proper-
ties — especially causing amnesia — many medicines
and street drugs are considered to be so-called date-
rape drugs. These substances are administered to un-
aware victims, who are sexually assaulted when under
the influence of their action. The great variety of the
chemicals used for criminal purposes, their low con-
centrations and, often, a long time delay between the
event and collection of biological material from the
crime victims mean that analyses of body fluids of vic-
tims of such crimes were only performed rarely until

recently. Detection of a drug used to facilitate sexual
assault in biological material collected from a victim
can be very important evidence of a committed crime
[6, 8, 10].

A systematic increase in the number of crimes
perpetrated against persons who have involuntarily
been given drugs has also been observed in Poland
since 2001. This problem is also reflected in the prac-
tice of the Institute of Forensic Research (IFR) in
Krakow [1, 2, 3, 5]. In years 2000-2007, biological
materials collected from 133 victims of sexual crimes
and 35 persons suspected of committing such crimes
were analysed. In the last years, materials secured in
some 40-50 such cases have been delivered annually to
the IFR, and their number is systematically increasing.



404

P. Adamowicz, M. Kata

Currently, blood is the main material delivered for
analyses. Concentrations of many drugs in this mate-
rial are low, and, moreover, the sexual crimes are re-
ported by the victims to the police often with a long
time delay from the event [4, 7, 9]. Therefore most lab-
oratory methods are not appropriate for screening anal-
ysis for so-called date-rape drugs, which in Poland are
increasingly frequently referred to as “pigutka gwaltu”
(rape pill). This situation has led us to conduct studies
aimed at applying the LC-APCI-MS technique to
a screening procedure of determination of drugs used
to facilitate sexual assault in blood.

2. Material and methods
2.1. Chemicals

All standards and their deuterated analogues were
purchased from Cerilliant Corporation (LGC Stan-
dards, Warsaw, Poland) and Sigma (Sigma-Aldrich
Polska, Poznan, Poland).

2.2. Biological material

Control blood samples (analytes-free) used for de-
velopment and validation of the method were pur-
chased from a blood donation centre. Blood samples
analysed in routine casework at the IFR also consti-
tuted material for analysis.

2.3. Liquid — liquid extraction

Deuterated derivatives of MDMA-dS, estazo-
lam-d5 and clonazepam-d4, which were used as the in-
ternal standards, were added to two blood samples
placed in Eppendorf vials, in order to obtain a final
concentration of 500 ng/ml. Next, phosphate buffer of
pH 3 (0.3 ml) and ethyl ether (1 ml) were added to the
first blood sample, whereas phosphate buffer of pH 3
(0.3 ml) and ethyl acetate (1 ml) were added to the
other. The samples were extracted for 5 min, followed
by centrifugation at 6000 x g for 3 min. Next, organic
phases were evaporated step by step at 37°C in a nitro-
gen stream in one vial. Dry residue was dissolved in
200 pl of mobile phase consisting of acetonitrile (ACN)
and water (1:1, v/v).

2.4. LC-APCI-MS analysis

Analyses were performed by means of the Agilent
Technologies, 1100 series liquid chromatograph cou-
pled to a mass spectrometer and it was used in atmo-

spheric-pressure chemical-ionisation (APCI) mode.
Separation was carried out on a LiChroCART 125 x 4
column filled with Purospher RP-18e (Merck), which
was thermostated at 25°C. The mobile phase was com-
posed of a solution of formic acid in ACN and water
(0.1%, v/v) flowing at 1 ml/min. Its composition
changed in the following gradient conditions: 0 min —
5% ACN, 20 min — 60% ACN, 21 min — 80% ACN,
23 min — 80% ACN, 24 min — 5% ACN, 30 min —
5% ACN. The injection volume was 20 pl. Parameters
of the mass detector, which was operated in positive
ionisation mode, were as follows: fragmentor volt-
age — 60 V, vaporiser temperature — 325°C, capillary
voltage —4000 V, drying gas flow —4 I/min, drying gas
temperature — 320°C, nebulizer pressure — 30 psi, co-
rona current — 4.0 pA.

3. Results and discussion

The developed LC-APCI-MS method allows si-
multaneous detection and determination of 42 com-
pounds considered to be amongst substances used to
facilitate sexual assault. The list of chemicals included
in the study was prepared on the basis of information
available in the literature and own experience of au-
thors from expert opinions. GHB and its analogues as
well as derivatives of barbituric acid were excluded
from the study, because the applied LC-APCI-MS
method is not suitable for their analysis. Identification
of all compounds was performed on the basis of reten-
tion times and m/z values of pseudomolecular ions
(M+H"), which were recorded in selected ion monitor-
ing (SIM) mode in 6 groups, up to 19 ions in each
group. The monitored ions and the retention times of
all analysed compounds are shown in Table I. Ions of
the compounds, for which the retention times were less
than the group threshold by 1 min, were monitored in
two neighbouring (adjacent) groups. This approach al-
lowed us to be certain that none of the compounds
would be omitted in the case of a small change in re-
tention time. The biggest limitation of the method is
that the applied instrument allows monitoring of only
one ion of each tested compound in the SIM mode (the
applied software enabled monitoring of only 20 ions in
one group). This approach cannot be used as a reliable
method of identification, but only to preliminarily de-
tect a compound, in other words to ascertain that it is
probable that this substance is present in the bio-
sample. Confirmation of the identification has to be
performed by another method.

During development of the method, analysis of ex-
tracts of eight control blood samples was carried out in
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Fig. 1. Selected ion chromatograms of extracts of blood spiked with 42 analysed compounds and 3 internal standards to a concen-
tration of 500 ng/ml (for fentanyl to 25 ng/ml). 1 — morphine; 2 — clonidine; 3 — codeine; 4 — amphetamine; 5 — scopolamine;
6 — MDA; 7 — methamphetamine; 8§ — PMA; 9 — MDMA-d5; 10 — MDMA; 11 — zopiclone; 12 — lidocaine; 13 — ketamine;
14 — ibuprofen; 15 — cocaine; 16 — PCP; 17 — zolpidem; 18 — clozapine; 19 — meprobamate; 20 — midazolam; 21 — fentany];
22 — diphenhydramine; 23 — buprenorphine; 24 — doxepin; 25 — haloperidol; 26 — desipramine; 27 — imipramine; 28 — hydroxy-
zine; 29 — nortriptyline; 30 — amitriptyline; 31 — fluoxetine; 32 — trimipramine; 33 — oxazepam; 34 - methadone;
35 — estazolam-d5; 36 — sertraline; 37 — lorazepam; 38 — alprazolam; 39 — clonazepam-d4; 40 — clonazepam; 41 — 9-THC;
42 — flunitrazepam; 43 — promethazine; 44 — temazepam; 45 — diazepam.
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TABLE I. ION GROUPS, MONITORED IONS IN THE SIM MODE, AND RETENTION TIMES OF ANALYSED

COMPOUNDS
Time [min] Group Ion [m/z] Retention time [min] Compound
0.00 1 286 1.39 Morphine
3.00 2 230 4.62 Clonidine
300 4.67 Codeine
136 4.93 Amphetamine
304 5.28 Scopolamine
180 5.37 MDA
150 5.46 Methamphetamine
166 5.65 PMA
199 5.77 MDMA-d5 (ISTD 1)
194 5.79 MDMA
389 6.22 Zopiclone
235 6.48 Lidocaine
238 6.77 Ketamine
7.00 3 207 7.13 Ibuprofen
304 8.77 Cocaine
244 8.94 PCP
308 9.24 Zolpidem
327 9.60 Clozapine
10.00 4 219 10.19 Meprobamate
337 10.92 Fentanyl
326 10.94 Midazolam
256 11.13 Diphenhydramine
468 11.88 Buprenorphine
280 11.96 Doxepin
376 12.34 Haloperidol
267 12.90 Desipramine
13.00 5 281 13.15 Imipramine
375 13.24 Hydroxyzine
264 13.29 Nortriptyline
278 13.54 Anmitriptyline
310 13.64 Fluoxetine
295 13.83 Trimipramine
310 14.09 Methadone
287 14.27 Oxazepam
306 14.23 Sertraline
300 14.32 Estazolam-d5 (ISTD 2)
321 14.78 Lorazepam
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TABLE I. ION GROUPS, MONITORED IONS IN THE SIM MODE, AND RETENTION TIMES OF ANALYSED

COMPOUNDS (cont.)

Time [min] Group Ion [m/z] Retention time [min] Compound
13.0 5 320 14.96 Clonazepam-d4 (ISTD 3)
309 14.99 Alprazolam
316 15.02 Clonazepam
315 15.92 9-THC
16.00 6 285 16.05 Promethazine
301 16.07 Temazepam
314 16.20 Flunitrazepam
285 17.28 Diazepam

order to test its specificity. No interfering substances
were observed on the obtained chromatograms. Limits
of detection (LODs) of the worked out method were
from 0.1 to 20 ng/ml (S/N = 3), depending on the com-
pounds. The method was linear starting from sub-
therapeutic (0.5-1.0 ng/ml) or low therapeutic con-
centrations (2—10 ng/ml) to 1 pg/ml. The coefficients
of linear regression based on 9-point calibration
curves (n = 5) were not less than 0.990. The analytes
dissolved in the extracts were stable for more than 24 h
(for extracts stored at room temperature) or 3 days (for
extracts stored at —20°C). The elaborated procedure
can be easily expanded to encompass other com-
pounds.

The method accuracy was verified by international
proficiency testing (qualitative screening analysis —
QSA). Analysis of a serum sample according to the de-
scribed approach indicated that it contained clonidine
at a concentration of 43 ng/ml. The final report re-
vealed that 50 ng/ml of clonidine had been added to the
distributed serum sample, whereas the mean concen-
tration determined by the participating laboratories
was 40.4 ng/ml.

The procedure was also successfully applied in
routine casework to blood samples secured from rape
victims and persons suspected of committing such
crimes. The detected compounds are listed in Table I1, to-
gether with the number of cases in which they were de-

TABLE II. LIST OF COMPOUNDS DETECTED AND QUANTIFIED IN BLOOD SAMPLES BY THE LC-APCI-MS METHOD

Compound Number of cases Concentration range [ng/ml] Confirmation methods
Diazepam 5 1.1-164 LC-ESI-MS-MS
Nordazepam 4 LOD-834 LC-ESI-MS-MS
Oxazepam 2 18-262 LC-ESI-MS-MS
Lorazepam | 47 LC-ESI-MS-MS
Estazolam 1 164 LC-ESI-MS-MS
Bromazepam 1 474 LC-ESI-MS-MS
Clonazepam 5 13-30 LC-ESI-MS-MS
7-aminoclonazepam 3 LOD - LOQ LC-ESI-MS-MS
Chlordiazepoxide 1 240 LC-ESI-MS-MS
Amphetamine 19 3-99 LC-ESI-MS-MS
Methamphetamine 1 415 LC-ESI-MS-MS
MDMA 3 8-407 LC-ESI-MS-MS
MDA | 53 LC-ESI-MS-MS
9-THC 8 0.4-1.4 GC-NCI-MS
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TABLE II. LIST OF COMPOUNDS DETECTED AND QUANTIFIED IN BLOOD SAMPLES BY THE LC-APCI-MS METHOD

(cont.)

Compound Number of cases Concentration range [ng/ml] Confirmation methods
THCCOOH 12 4.5-30.4 GC-NCI-MS
Lidocaine 3 4-440 LC-APCI-MS
Ibuprofen 2 46,000; LOD — LOQ HPLC-DAD
Ketoprofen 2 4,700; LOD — LOQ HPLC-DAD
Morphine 2 LOD-28 LC-APCI-MS
Tramadol 1 1,800 LC-APCI-MS
Phenobarbital 1 200 HPLC-DAD
Propranolol 1 136 LC-APCI-MS
Carbamazepine 1 3,200 HPLC-DAD
10,11-epoxycarbamazepine 1 84 HPLC-DAD
Acetaminophen 1 LOD - LOQ HPLC-DAD
Diphenhydramine 1 11 LC-APCI-MS
Venlafaxine 1 51 LC-APCI-MS
Fluvoxamine 1 36 LC-APCI-MS
Naproxene 1 LOD - LOQ HPLC-DAD
Hydroxyzine 1 33 LC-APCI-MS

LOD — LOQ — compound present in concentration below LOQ of both methods used.

tected. Each of 87 preliminarily positive results was con-
firmed by one of the following methods: LC-APCI-MS,
LC-ESI-MS-MS, GC-NCI-MS and HPLC-DAD.
These methods are routinely used in the Section for
Toxicological Analyses of the IFR for particular com-
pounds or groups of compounds. Quantitative analysis
of the identified compound was performed by the de-
scribed method and a routine one. The values of the
determined concentrations were comparable. More-
over, 38 samples were refrigerated and reanalysed by
the presented LC-APCI-MS method after two years.

4. Summary

In spite of differences in chemical structure of the
analysed compounds and their possible very low con-
centration ranges in blood, the elaborated LC-APCI-MS
method allows screening for 42 compounds described
as “rape pills”. Quantitative results can also be ob-
tained by the proposed approach, but only after verifi-
cation of the presence of the detected chemical by
another method. The developed method was success-
fully applied in routine casework to blood samples col-

lected from victims and perpetrators of crimes, mainly
rapes, which were facilitated by the use of a pharma-
ceutical substance.

Acknowledgements

The work was financed by the Ministry of Science and
Higher Education from the budget for scientific activity
in the years 2007-2010 as scientific project no. N N404
2291 33.

References

1. AdamowiczP., Toxicological analysis in cases of facilita-
tion of rape by administration of pharmacological com-
pound, Problemy Kryminalistyki 2005, 248, 26-30.

2. AdamowiczP., Kata M., Date-rape drugs scene in Poland,
Przeglad Lekarski 2005, 62, 572-575.

3. Adamowicz P., Kata M., Drugs and alcohol as agents used
for facilitation of sexual assault, Problems of Forensic
Sciences 2004, 58, 79-90.

4. Adamowicz P., Kata M., Urinary excretion rates of keta-
mine and norketamine following therapeutic ketamine
administration: method and detection window consider-

Problems of Forensic Sciences 2008, LXXVI, 403—411



Screening for drug-facilitated sexual assault by means of liquid...

409

10.

ations, Journal of Analytical Toxicology 2005, 28,
376-382.

. Adamowicz P., Zuba D., Kata M., Ketamine: A new sub-

stance on the Polish drug market, Problems of Forensic
Sciences 2003, 56, 26-39.

. ElSohly M. A., Salamone S. J., Prevalence of drugs used

in cases of alleged sexual assault, Journal of Analytical
Toxicology 1999, 23, 141-146.

. Kasprzak K., Adamowicz P., Kata M., Determination of

gamma-hydroxybutyrate (GHB) in urine by gas chroma-
tography-mass spectrometry with positive chemical ion-
ization (PCI-GC-MS), Problems of Forensic Sciences
2006, 67, 289-300.

. LeBeau M. A., Mozayani A., Drug-facilitated sexual as-

sault. A forensic handbook, Academic Press, San Diego
2001.

. Negrusz A., Adamowicz P., Saini B. K. [et al.], Detection

of ketamine in urine of nonhuman primates after single
dose using microplate enzyme-linked immunosorbent as-
say (ELISA) and NCI-GC-MS, Journal of Analytical
Toxicology 2005, 29, 163—168.

Negrusz A., Gaensslen R. E., Toxicological investiga-
tions in drug-facilitated sexual assault, Problems of Fo-
rensic Sciences, 2000, 41, 7-26.

Corresponding author

Piotr Adamowicz

Instytut Ekspertyz Sadowych

ul. Westerplatte 9

PL 31-033 Krakow

e-mail: padamowicz@ies.krakow.pl

Problems of Forensic Sciences 2008, LXXVI, 403—411



Problems of Forensic Sciences 2008, LXXVI, 403—411

WYKRYWANIE SRODKOW STOSOWANYCH W CELU ULATWIENIA
WYKORZYSTANIA SEKSUALNEGO Z ZASTOSOWANIEM
CHROMATOGRAFII CIECZOWEJ POLACZONEJ ZE SPEKTROMETRIA
MAS Z CHEMICZNA JONIZACJA POD CISNIENIEM

ATMOSFERYCZNYM (LC-APCI-MS)

1. Wstep

Zjawisko przestgpstw (seksualnych, grabiezy) utat-
wionych $rodkami farmakologicznymi jest znane w wie-
lu krajach. Ze wzgledu na swoje farmakologiczne wtas-
ciwosci, a w szczegdlnosci wywotywanie amnezji, wiele
lekow i1 narkotykoéw zostato zaliczone do tzw. date-rape
drugs. Substancje te sa podawane nieswiadome;j ofierze,
ktora, bedac pod ich dziataniem, zostaje wykorzystana
seksualnie. Duza réznorodno$¢ $rodkow stosowanych
w celach przestgpczych, ich niskie st¢zenia oraz czesto
dhugi czas pomigdzy zaistniatym zdarzeniem a pobra-
niem prob materiatu biologicznego od ofiar przestgpstw
powoduja, ze analiza ptynow ustrojowych ofiar tego typu
przestgpstw byla do niedawna rzadko przeprowadzana.
Wykazanie obecnosci jednego ze $rodkow farmakolo-
gicznych stosowanych w celu utatwienia wykorzystania
seksualnego w materiale biologicznym pobranym od
ofiary moze by¢ bardzo waznym dowodem zaistniatego
przestegpstwa [6, 8, 10].

Systematyczny wzrost liczby przestgpstw kryminal-
nych dokonanych na osobach, ktéorym podano $rodki far-
makologiczne, jest rowniez obserwowany w Polsce od
2001 roku. Problem ten ma takze odzwierciedlenie
w praktyce Instytutu Ekspertyz Sadowych w Krakowie
(IES)[1, 2,3, 5]. W latach 20002007 przebadano w IES
materiat biologiczny pobrany od 133 ofiar przestgpstw
seksualnych oraz 35 osdb podejrzanych o dokonanie tego
typu przestepstw. W ostatnich latach corocznie do IES
nadsylany jest material zabezpieczony w okoto 40-50
tego typu sprawach, ale liczba ta systematycznie wzrasta.

Obecnie krew jest gtdbwnym materiatem nadsytanym
do badan. Stgzenia wielu $rodkow farmakologicznych
w tym materiale sa niskie, a ponadto ofiary przestepstw
seksualnych czgsto zglaszaja si¢ na policjg po dtuzszym
czasie od zdarzenia [4, 7, 9]. Dlatego wigkszos¢ metod la-
boratoryjnych nie jest odpowiednia do przesiewowej
analizy w kierunku tzw. date-rape drugs, ktére ostatnio
coraz czgsciej okreslane sa w Polsce jako ,,pigutka gwal-
tu”. W obliczu tych faktow celem przeprowadzonych
badan byto zastosowanie techniki LC-APCI-MS do opra-
cowania przesiewowe]j metody oznaczania we krwi $rod-
kéw stosowanych w celu utatwienia wykorzystania sek-
sualnego.

2. Material i metody
2.1. Odczynniki

Wszystkie substancje wzorcowe oraz ich deuterowane
analogi pochodzity z firmy Cerilliant Corporation (LGC
Standards, Warszawa, Polska) i Sigma (Sigma-Aldrich
Polska, Poznan, Polska).

2.2. Material biologiczny

Proby krwi kontrolnej (wolnej od analitoéw) stosowa-
ne do opracowania i walidacji metody pochodzily ze sta-
cji krwiodawstwa. Materiat do badan stanowity rowniez
proby krwi pochodzace z ekspertyz rutynowo opracowy-
wanych w IES.

2.3. Ekstrakcja ciecz-ciecz

Do dwoch prob krwi (0,5 ml) umieszczonych we fiol-
kach Eppendorfa dodawano jako wzorce wewngtrzne
deuterowane pochodne — MDMA-dS5, estazolam-d5 oraz
klonazepam-d4, aby osiagnac stgzenie kazdego z nich
wynoszace 500 ng/ml. Nastegpnie do jednej proby krwi
dodano bufor fosforanowy o pH 3 (0,3 ml) oraz eter
dietylowy (1 ml), a do kolejnej bufor weglanowy o pH 9
(0,3 ml) oraz octan etylu (1 ml). Probki ekstrahowano
przez 5 min, a nastgpnie odwirowywano przy 6000 x g
przez 3 min, po czym odparowywano sukcesywnie fazy
organiczne w jednej fiolce w temperaturze 37°C w stru-
mieniu azotu. Sucha pozostato$¢ rozpuszczano w 200 ul
fazy ruchomej skladajacej si¢ z acetonitrylu (ACN)
iwody (1:1, v/v).

2.4. Analiza LC-APCI-MS

Analizg prowadzono przy zastosowaniu chromato-
grafu cieczowego potaczonego ze spektrometrem mas
serii 1100 firmy Agilent Technologies pracujacego w try-
bie jonizacji chemicznej pod ciSnieniem atmosferycznym
(APCI). Rozdzial uzyskano przy uzyciu kolumny
LiChroCART 125 x 4 z wypehlieniem Purospher RP-18e
firmy Merck utrzymywanej w temperaturze 25°C. Fazg
ruchoma, przeptywajaca z szybkoscia 1 ml/min w wa-
runkach gradientu sktadu, stanowil roztwor kwasu mrow-



Wykrywanie srodkow stosowanych w celu utatwienia wykorzystania...

411

kowego (0,1%, v/v) w ACN i1 wodzie. Zastosowano nastg-
pujacy program gradientowy: 0 min — 5% ACN, 20 min —
60% ACN, 21 min — 80% ACN, 23 min — 80% ACN,
24 min — 5% ACN, 30 min — 5% ACN. Objgtos¢ na-
strzyku wynosita 20 pl. Detektor mas, rejestrujacy w try-
bie jonizacji dodatniej, pracowal w nastgpujacych warun-
kach: napigcie fragmentora — 60 V, temperatura odparo-
walnika — 325°C, napigcie kapilary — 4000 V, przeptyw
gazu osuszajacego — 4 1/min, temperatura gazu osusza-
jacego — 320°C, ci$nienie nebulizera — 30 psi, prad ko-
rony — 4,0 pA.

3. Wyniki i dyskusja wynikéw

Opracowana metoda LC-APCI-MS umozliwia jed-
noczesna detekcje¢ i oznaczenie 42 zwiazkow zaliczanych
do $rodkow stosowanych w celu utatwienia wykorzysta-
nia seksualnego. Lista objetych badaniami zwiazkéw zo-
stata przygotowana na podstawie informacji dostepnych
w piSmiennictwie oraz wlasnych do$wiadczen pocho-
dzacych z pracy opiniodawczej. Wsrod analizowanych
zwiazkow nie znalazty si¢ GHB i jego analogi oraz leki
z grupy pochodnych kwasu barbiturowego, dla ktérych
metoda LC-APCI-MS nie jest odpowiednia. Identyfika-
cj¢ wszystkich sktadnikow prowadzono na podstawie
czasu retencji oraz warto$ci m/z pozornych jonéw mole-
kularnych (M+H"), ktore rejestrowano w trybie monito-
rowania wybranych jonoéw (SIM) w 6 grupach, do
19 jonow w kazdej z grup. Monitorowane jony oraz czasy
retencji wszystkich analizowanych zwiazkow przedsta-
wiono w tabeli I. Jony zwiazkow, ktore charakteryzowaly
si¢ czasami retencji mniejszymi o 1 minutg od granicy
grupy, monitorowano w dwoch sasiednich grupach.
Dzigki temu uzyskano pewnos¢, ze nie zostanie pominig-
ty zaden ze zwiazkow w przypadku niewielkiej zmiany
czasu retencji. Najwazniejszym ograniczeniem metody
jest fakt, ze zastosowana aparatura pozwala na monitoro-
wanie tylko jednego jonu kazdego badanego zwiazku
w trybie SIM (w zastosowanym programie nie mozna
monitorowa¢ wigcej niz 20 jondw w 1 grupie). Monitoro-
wanie jednego jonu zwiazku nie moze stanowi¢ pod-
stawy do jego identyfikacji. Mozna wigc w ten sposob
jedynie wstgpnie typowaé zwiazek, czyli stwierdzi¢
prawdopodobna jego obecno$¢ w bioprobee, zas jego
identyfikacjg nalezy przeprowadzi¢ inng metoda.

Podczas opracowywania metody w celu sprawdzenia
jej specyficznosci przeprowadzono analize ekstraktow
o$miu kontrolnych prob krwi. Na otrzymanych chroma-
togramach nie zaobserwowano zadnych interferujacych
pikéw. Granice detekcji (LOD) opracowanej metody wy-
nosity od 0,1 do 20 ng/ml (S/N > 3). Metoda zachowy-
wala liniowo$¢ od stezen subterapeutycznych (0,5—
1,0 ng/ml) lub niskich terapeutycznych (2—10 ng/ml) do
1 png/ml. Wspotczynniki regresji liniowej 9-punktowych

krzywych kalibracyjnych (n = 5) byly nie mniejsze niz
0,990. Anality znajdujace si¢ w rozpuszczonych ekstrak-
tach byly stabilne przez okres dtuzszy niz 24 godziny
(ekstrakty utrzymywane w temperaturze pokojowej) lub
3 dni (ekstrakty przechowywane w temperaturze —20°C).
Opracowana procedura moze by¢ z tatwoscia rozszerzo-
na na kolejne zwiazki.

Precyzja metody zostala zweryfikowana podczas
migdzynarodowego testu kompetencji z zakresu jakos-
ciowej analizy przesiewowej (QSA). W opisany sposob
oznaczono w probie surowicy klonidyng w stgzeniu
43 ng/ml. Ze zbiorczego raportu wynikow testu wynika-
o, ze do rozestanej proby surowicy dodano klonidyne
w stezeniu 50 ng/ml, a §rednie st¢zenie wyznaczone przez
biorace udziat w tescie laboratoria wynosito 40,4 ng/ml.

Procedura byta takze z powodzeniem stosowana
w rutynowej pracy opiniodawczej do analizy prob krwi
zabezpieczonych od ofiar zgwatcen lub podejrzanych
o popehienie tego typu przestepstw. Wykryte zwiazki
zestawiono w tabeli Il wraz z liczba przypadkow, w kto-
rych je wykazano. Kazdy z 87 wstgpnie dodatnich wy-
nikow byl potwierdzany jedna z metod — LC-APCI-MS,
LC-ESI-MS-MS, GC-NCI-MS i HPLC-DAD - rutyno-
wo stosowana w Pracowni Analiz Toksykologicznych
IES dla danego zwiazku lub grupy zwiazkow. Analize
ilosciowa zidentyfikowanego zwiazku prowadzono oma-
wiang metoda oraz rutynowo stosowana. Wartosci wy-
znaczonych stgzen byly porownywalne. 38 probek krwi
bylo analizowane przedstawiana metoda LC-APCI-MS
po dwoch latach ich przechowywania w stanie zamro-
zenia.

4. Podsumowanie

Pomimo réznic w budowie chemicznej objgtych ba-
daniami zwiazkow 1 bardzo niskich zakreséw stezen,
w ktorych moga wystepowacé we krwi, opracowana me-
toda LC-APCI-MS umozliwia objgcie analiza przesiewo-
wa 42 zwiazkow okreslanych mianem ,,pigutki gwattu”.
Umozliwia ona uzyskanie wynikow ilosciowych, ale po
weryfikacji dodatniego wyniku inng metoda. Metoda ta
zostata z powodzeniem zastosowana do rutynowej anali-
zy prob krwi pobranych od ofiar i sprawcow przestgpstw,
gldwnie zgwalcen, ktérych dokonanie utatwiono poprzez
zastosowanie Srodka farmakologicznego.

Podzigkowania

Praca naukowa sfinansowana zostata ze srodkéw Minister-
stwa Nauki i Szkolnictwa Wyzszego przeznaczonych na
nauk¢ w latach 2007-2010 jako projekt badawczy N N404
2291 33.

Problems of Forensic Sciences 2008, LXXVI, 403—411



