
1. In tro duc tion

The phe nom e non of crimes (sex ual as saults, rob -
bery) fa cil i tated by the use of drugs is com mon in
many coun tries. Due to their phar ma co log i cal prop er -
ties – es pe cially caus ing am ne sia – many med i cines
and street drugs are con sid ered to be so-called date-
rape drugs. These sub stances are ad min is tered to un -
aware vic tims, who are sex u ally as saulted when un der
the in flu ence of their ac tion. The great va ri ety of the
chem i cals used for crim i nal pur poses, their low con -
cen tra tions and, of ten, a long time de lay be tween the
event and col lec tion of bi o log i cal ma te rial from the
crime vic tims mean that anal y ses of body flu ids of vic -
tims of such crimes were only per formed rarely un til

re cently. De tec tion of a drug used to fa cil i tate sex ual
as sault in bi o log i cal ma te rial col lected from a vic tim
can be very im por tant ev i dence of a com mit ted crime
[6, 8, 10].

A sys tem atic in crease in the num ber of crimes
 perpetrated against per sons who have in vol un tarily
been given drugs has also been ob served in Po land
since 2001. This prob lem is also re flected in the prac -
tice of the In sti tute of Fo ren sic Re search (IFR) in
Krakow [1, 2, 3, 5]. In years 2000–2007, bi o log i cal
ma te ri als col lected from 133 vic tims of sex ual crimes
and 35 per sons sus pected of com mit ting such crimes
were an a lysed. In the last years, ma te ri als se cured in
some 40–50 such cases have been de liv ered an nu ally to
the IFR, and their num ber is sys tem at i cally in creas ing.
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Cur rently, blood is the main ma te rial de liv ered for
anal y ses. Con cen tra tions of many drugs in this ma te -
rial are low, and, more over, the sex ual crimes are re -
ported by the vic tims to the po lice of ten with a long
time de lay from the event [4, 7, 9]. There fore most lab -
o ra tory meth ods are not ap pro pri ate for screen ing anal -
y sis for so-called date-rape drugs, which in Po land are
in creas ingly fre quently re ferred to as “pigu³ka gwa³tu”
(rape pill). This sit u a tion has led us to con duct stud ies
aimed at ap ply ing the LC-APCI-MS tech nique to
a screen ing pro ce dure of de ter mi na tion of drugs used
to fa cil i tate sex ual as sault in blood. 

2. Ma te rial and meth ods

2.1. Chem i cals

All stan dards and their deuterated an a logues were
pur chased from Cerilliant Cor po ra tion (LGC Stan -
dards, War saw, Po land) and Sigma (Sigma-Aldrich
Polska, Poznañ, Po land). 

2.2. Bi o log i cal ma te rial 

Con trol blood sam ples (analytes-free) used for de -
vel op ment and val i da tion of the method were pur -
chased from a blood do na tion cen tre. Blood sam ples
ana lysed in rou tine case work at the IFR also con sti -
tuted ma te rial for anal y sis. 

2.3. Liq uid – liq uid ex trac tion

Deuterated de riv a tives of MDMA-d5, esta zo -
lam-d5 and clonazepam-d4, which were used as the in -
ter nal stan dards, were added to two blood sam ples
placed in Eppendorf vi als, in or der to ob tain a fi nal
con cen tra tion of 500 ng/ml. Next, phos phate buffer of
pH 3 (0.3 ml) and ethyl ether (1 ml) were added to the
first blood sam ple, whereas phos phate buffer of pH 3
(0.3 ml) and ethyl ac e tate (1 ml) were added to the
other. The sam ples were ex tracted for 5 min, fol lowed
by centrifugation at 6000 ´ g for 3 min. Next, or ganic
phases were evap o rated step by step at 37oC in a ni tro -
gen stream in one vial. Dry res i due was dis solved in
200 ml of mo bile phase con sist ing of acetonitrile (ACN)
and wa ter (1:1, v/v).

2.4. LC-APCI-MS anal y sis

Anal y ses were per formed by means of the Agilent
Tech nol o gies, 1100 se ries liq uid chromatograph cou -
pled to a mass spec trom e ter and it was used in at mo -

spheric-pres sure chem i cal-ion is ation (APCI) mode.
Separa tion was car ried out on a LiChro CART 125 ´ 4
col umn filled with Purospher RP-18e (Merck), which
was thermostated at 25oC. The mo bile phase was com -
posed of a so lu tion of for mic acid in ACN and wa ter
(0.1%, v/v) flow ing at 1 ml/min. Its com po si tion
changed in the fol low ing gra di ent con di tions: 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 in jec tion vol ume was 20 ml. Pa ram e ters
of the mass de tec tor, which was op er ated in pos i tive
ion is ation mode, were as fol lows: frag mentor volt -
age – 60 V, vapor iser tem per a ture – 325°C, cap il lary
volt age – 4000 V, dry ing gas flow – 4 l/min, dry ing gas 
tem per a ture – 320oC, nebulizer pres sure – 30 psi, co -
rona cur rent – 4.0 mA.

3. Re sults and dis cus sion

The de vel oped LC-APCI-MS method al lows si -
mul ta neous de tec tion and de ter mi na tion of 42 com -
pounds con sid ered to be amongst sub stances used to
fa cil i tate sex ual as sault. The list of chem i cals in cluded
in the study was pre pared on the ba sis of in for ma tion
avail able in the lit er a ture and own ex pe ri ence of au -
thors from ex pert opin ions. GHB and its an a logues as
well as de riv a tives of bar bi tu ric acid were ex cluded
from the study, be cause the ap plied LC-APCI-MS
method is not suit able for their anal y sis. Iden ti fi ca tion
of all com pounds was per formed on the ba sis of re ten -
tion times and m/z val ues of pseudomolecular ions
(M+H+), which were re corded in se lected ion mon i tor -
ing (SIM) mode in 6 groups, up to 19 ions in each
group. The mon i tored ions and the re ten tion times of
all ana lysed com pounds are shown in Ta ble I. Ions of
the com pounds, for which the re ten tion times were less 
than the group thresh old by 1 min, were mon i tored in
two neigh bour ing (ad ja cent) groups. This ap proach al -
lowed us to be cer tain that none of the com pounds
would be omit ted in the case of a small change in re -
ten tion time. The big gest lim i ta tion of the method is
that the ap plied in stru ment al lows mon i tor ing of only
one ion of each tested com pound in the SIM mode (the
ap plied soft ware en abled mon i tor ing of only 20 ions in 
one group). This ap proach can not be used as a re li able
method of iden ti fi ca tion, but only to pre lim i nar ily de -
tect a com pound, in other words to as cer tain that it is
prob a ble that this sub stance is pres ent in the bio -
sample. Con fir ma tion of the iden ti fi ca tion has to be
per formed by an other method. 

Dur ing de vel op ment of the method, anal y sis of ex -
tracts of eight con trol blood sam ples was car ried out in
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Fig. 1. Se lected ion chromatograms of ex tracts of blood spiked with 42 ana lysed com pounds and 3 in ter nal stan dards to a con cen -
tra tion of 500 ng/ml (for fentanyl to 25 ng/ml). 1 – mor phine; 2 – clonidine; 3 – co deine; 4 – am phet amine; 5 – sco pol amine;
6 – MDA; 7 – meth am phet amine; 8 – PMA; 9 – MDMA-d5; 10 – MDMA; 11 – zopiclone; 12 – lidocaine; 13 – ketamine;
14 – ibuprofen; 15 – co caine; 16 – PCP; 17 – zolpidem; 18 – clozapine; 19 – meprobamate; 20 – midazolam; 21 – fentanyl;
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 - meth a done;
35 – estazolam-d5; 36 – sertraline; 37 – lorazepam; 38 – alprazolam; 39 – clonazepam-d4; 40 – clonazepam; 41 – 9-THC;
42 – flunitrazepam; 43 – promethazine; 44 – temazepam; 45 – di az e pam.
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TA BLE I. ION GROUPS, MON I TORED IONS IN THE SIM MODE, AND RE TEN TION TIMES OF ANA LYSED

COM POUNDS

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 Amitriptyline

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



or der to test its spec i fic ity. No in ter fer ing sub stances
were ob served on the ob tained chromatograms. Lim its
of de tec tion (LODs) of the worked out method were
from 0.1 to 20 ng/ml (S/N ³ 3), de pend ing on the com -
pounds. The method was lin ear start ing from sub -
therapeutic (0.5–1.0 ng/ml) or low ther a peu tic con -
centrations (2–10 ng/ml) to 1 mg/ml. The co ef fi cients
of lin ear re gres sion based on 9-point cal i bra tion
curves (n = 5) were not less than 0.990. The analytes
dis solved in the ex tracts were sta ble for more than 24 h 
(for ex tracts stored at room tem per a ture) or 3 days (for
ex tracts stored at –20oC). The elab o rated pro ce dure
can be eas ily ex panded to en com pass other com -
pounds. 

The method ac cu racy was ver i fied by in ter na tional
pro fi ciency test ing (qual i ta tive screen ing anal y sis –
QSA). Anal y sis of a se rum sam ple ac cord ing to the de -
scribed ap proach in di cated that it con tained cloni dine
at a con cen tra tion of 43 ng/ml. The fi nal re port re -
vealed that 50 ng/ml of clonidine had been added to the 
dis trib uted se rum sam ple, whereas the mean con cen -
tra tion de ter mined by the par tic i pat ing lab o ra to ries
was 40.4 ng/ml.

The pro ce dure was also suc cess fully ap plied in
rou tine case work to blood sam ples se cured from rape
vic tims and per sons sus pected of com mit ting such
crimes. The de tected com pounds are listed in Ta ble II, to -
gether with the num ber of cases in which they were de -
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TA BLE 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

TA BLE II. LIST OF COM POUNDS DE TECTED AND QUAN TI FIED IN BLOOD SAM PLES 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 1 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 1 53 LC-ESI-MS-MS

9-THC 8 0.4–1.4 GC-NCI-MS



tected. Each of 87 pre lim i nar ily pos i tive re sults was con -
firmed by one of the fol low ing meth ods: LC-APCI-MS,
LC-ESI-MS-MS, GC-NCI-MS and HPLC-DAD.
These meth ods are rou tinely used in the Sec tion for
Tox i co log i cal Anal y ses of the IFR for par tic u lar com -
pounds or groups of com pounds. Quan ti ta tive anal y sis 
of the iden ti fied com pound was per formed by the de -
scribed method and a rou tine one. The val ues of the
de ter mined con cen tra tions were com pa ra ble. More -
over, 38 sam ples were re frig er ated and reanalysed by
the pre sented LC-APCI-MS method af ter two years. 

4. Sum mary

In spite of dif fer ences in chem i cal struc ture of the
ana lysed com pounds and their pos si ble very low con -
cen tra tion ranges in blood, the elab o rated LC-APCI-MS
method al lows screen ing for 42 com pounds de scribed
as “rape pills”. Quan ti ta tive re sults can also be ob -
tained by the pro posed ap proach, but only af ter ver i fi -
ca tion of the pres ence of the de tected chem i cal by
an other method. The de vel oped method was suc cess -
fully ap plied in rou tine case work to blood sam ples col -

lected from vic tims and per pe tra tors of crimes, mainly
rapes, which were fa cil i tated by the use of a phar ma -
ceu ti cal sub stance. 
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TA BLE 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
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Diphenhydramine 1 11 LC-APCI-MS
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Fluvoxamine 1 36 LC-APCI-MS

Naproxene 1 LOD – LOQ HPLC-DAD

Hydroxyzine 1 33 LC-APCI-MS

LOD – LOQ – com pound pres ent in con cen tra tion be low LOQ of both meth ods used.
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1. Ws têp

Zja wis ko prz est êpstw (sek sua lny ch, gra bie ¿y) u³at -
wion ych œrodka mi far mak olo gic znymi jest zna ne w wie -
lu kra jach. Ze wzg lêdu na swo je far mak olo gic zne w³aœ-
 ciwoœci, a w szc zeg óln oœci wywo³ywan ie amnez ji, wie le
lek ów i nar kotyków zo sta³o za lic zone do tzw. date-rape
dru gs. Sub stanc je te s¹ po daw ane ni eœw iad omej ofier ze,
która, bêd¹c pod ich dzia³aniem, zo staje wy kor zyst ana
sek sua lnie. Du¿a ró¿ nor odn oœæ œro dków sto sow any ch
w ce lach pr zestêpczych, ich ni skie st ê¿enia oraz cz êsto
d³ugi czas po miêdzy za istn ia³ym zda rzen iem a  pobra -
niem prób ma ter ia³u bio log iczne go od ofiar przestêpstw
po wod uj¹, ¿e anal iza p³ynów ustroj owy ch ofiar tego typu 
przestêpstw by³a do nie dawna rzad ko prze prow adz ana.
Wy kaz anie ob ecn oœci jed nego ze œro dków  farmakolo -
gicz nych sto sow any ch w celu u³atwien ia wy kor zyst ania
sek sua lne go w ma ter iale bio log icznym po bran ym od
ofiary mo¿e byæ bar dzo wa¿ nym do wod em za istn ia³ego
pr zest êpstwa [6, 8, 10].

Sys tem aty czny wzrost licz by prze stêpstw kry min al -
ny ch do kon any ch na osob ach, któr ym poda no œrod ki far -
mak olo gic zne, jest rów nie¿ ob serw owa ny w Pol sce od
2001 roku. Pro blem ten ma tak ¿e od zwierc iedl enie
w prak tyce In styt utu Eks pert yz S¹do wych w Kra kow ie
(IES) [1, 2, 3, 5]. W la tach 2000–2007 prze bad ano w IES
ma ter ia³ bio log iczny po brany od 133 ofiar przestêpstw
sek sua lny ch oraz 35 osób po dejr zany ch o do kon anie tego 
typu pr zes têp stw. W ostatn ich la tach co roczn ie do IES
nad sy³any jest ma ter ia³ za bezp iecz ony w oko³o 40–50
tego typu spra wach, ale licz ba ta sys tem aty cznie wzra sta.

Obecn ie krew jest g³ównym ma ter ia³em nad sy³anym
do bad añ. Stê ¿enia wie lu œro dków far mak olo gic znych
w tym ma ter iale s¹ ni skie, a po nadto ofiary przes têpstw
sek sua lny ch czê sto zg³aszaj¹ siê na policjê po d³u¿szym
cza sie od zda rzen ia [4, 7, 9]. Dla tego wiê ksz oœæ me tod la -
bor ato ryj nych nie jest od pow iednia do prze siew owej
anal izy w kie runku tzw. date-rape dru gs, któ re ostatn io
co raz cz êœciej ok reœlane s¹ w Pol sce jako „pigu³ka gwa³ -
tu”. W ob lic zu tych fa któw ce lem prze prow adz onych
badañ by³o za stos owa nie tech niki LC-APCI-MS do opra -
c owa nia prze siew owej me tody oznac zania we krwi œrod -
k ów sto sow any ch w celu u³atwien ia wy kor zyst ania sek -
su aln ego.

2. Ma ter ia³ i me tody

2.1. Od czynn iki

Wszyst kie sub stanc je wzor cowe oraz ich deu ter owa ne 
anal ogi po chod zi³y z fir my Ce rill iant Cor por ati on (LGC
Stan dards, War szawa, Pol ska) i Sig ma (Sig ma-Al dr ich
Pol ska, Poz nañ, Pol ska). 

2.2. Ma ter ia³ bio log iczny

Pró by krwi kon trol nej (wol nej od ana litów) sto sow a -
ne do oprac owa nia i wa lid acji me tody po chod zi³y ze sta -
cji krwio daws twa. Ma ter ia³ do ba dañ sta nowi³y rów nie¿
pró by krwi po chodz¹ce z eks pert yz ru tyn owo oprac owy -
wan ych w IES. 

2.3. Eks trakc ja ciecz-ciecz

Do dwóch prób krwi (0,5 ml) umieszc zony ch we fiol -
kach Eppen dorfa do daw ano jako wzor ce wewn êtrzne
deu ter owa ne po chodne – MDMA-d5, es taz olam-d5 oraz
klo naz epam-d4, aby osi¹gn¹æ stê ¿en ie ka¿ dego z nich
wy nosz¹ce 500 ng/ml. Na stêpnie do jed nej pró by krwi
do dano bu for fos for ano wy o pH 3 (0,3 ml) oraz eter
diety lowy (1 ml), a do ko lejn ej bu for wê glanowy o pH 9
(0,3 ml) oraz octan etylu (1 ml). Prób ki eks trah owa no
przez 5 min, a na stêpnie od wir owy wano przy 6000 ´ g
przez 3 min, po czym od par owy wano suk ces ywnie fazy
or gan iczne w jed nej fiol ce w tem per atu rze 37oC w stru -
mien iu azotu. Such¹ po zos ta³oœæ roz puszc zano w 200 ml
fazy ru chom ej sk³adaj¹cej siê z acet oni try lu (ACN)
i wody (1:1, v/v).

2.4. Anal iza LC-APCI-MS

An ali zê pro wad zono przy za stos owa niu  chromato -
gra fu cie czow ego po³¹czo nego ze spek trom etr em mas
 serii 1100 fir my Agil ent Tech nol ogi es pra cuj¹cego w try -
bie jo niz acji che miczn ej pod ciœ nieni em at mosf ery cznym 
(APCI). Roz dzia³ uzys kano przy u¿yc iu ko lumny
 LiChroCART 125 ́  4 z wype³nie niem Pu ros pher RP-18e 
fir my Merck utrzym ywa nej w tem per atu rze 25oC. Fazê
ru chom¹, przep³ywaj¹c¹ z szybkoœci¹ 1 ml/min w wa -
runk ach gra dientu sk³adu, sta nowi³ roz twór kwa su   mrów -
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kowego (0,1%, v/v) w ACN i wo dzie. Za stos owa no na stê -
puj¹cy pro gram gra dient owy: 0 min – 5% ACN, 20 min –
60% ACN, 21 min – 80% ACN, 23 min – 80% ACN,
24 min – 5% ACN, 30 min – 5% ACN. Obj êtoœæ na -
strzyku wy nosi³a 20 ml. De tekt or mas, re jes truj¹cy w try -
bie jo niz acji do datn iej, pra cowa³ w nas têp uj¹cych wa run- 
 kach: na piêcie frag ment ora – 60 V, tem per atu ra od par o -
wa lnika – 325°C, na piê cie ka pil ary – 4000 V, przep³yw
gazu osus zaj¹cego – 4 l/min, tem per atu ra gazu  osu sza -
j¹cego – 320oC, ciœ nie nie ne bul ize ra – 30 psi, pr¹d ko -
rony – 4,0 mA.

3. Wy niki i dys kus ja wyn ików

Oprac owa na me toda LC-APCI-MS um o¿l iwia jed -
noc zesn¹ det ekc jê i oznac zenie 42 zwi¹zków za lic zany ch 
do œr odk ów sto sow any ch w celu u³atwien ia wy kor zyst a -
nia sek sua lne go. Li sta ob jêtych ba dan iami zwi¹zków zo -
sta³a przy got owa na na pod staw ie in form acji do stêp nych
w pi œmie nni ctwie oraz w³asnych doœwiadczeñ po cho -
dz¹cych z pra cy opin ioda wczej. Wœród anal izo wan ych
zwi¹zków nie zna laz³y siê GHB i jego anal ogi oraz leki
z gru py po chodn ych kwa su bar bit uro wego, dla któ rych
me toda LC-APCI-MS nie jest od pow iednia. Id ent yfika -
cjê wszyst kich sk³adników pro wad zono na pod staw ie
cza su re tenc ji oraz wa rtoœ ci m/z po zorn ych jo nów  mole -
ku larnych (M+H+), kt óre re jes trowa no w try bie mo nit o -
ro wan ia wy bran ych jo nów (SIM) w 6 gru pach, do
19 jo nów w ka¿ dej z grup. Mo nit oro wane jony oraz cza sy 
re tenc ji wszyst kich anal izo wan ych zwi¹zków  przedsta -
wio no w ta beli I. Jony zwi¹zków, kt óre cha rakt ery zowa³y 
siê cza sami re tenc ji mniej szymi o 1 minutê od gra nicy
gru py, mo nit oro wano w dw óch s¹sied nich gru pach.
 Dziê ki temu uzys kano pewn oœæ, ¿e nie zo stan ie pomin iê -
ty ¿a den ze zwi¹zków w przy padku nie wielk iej zmia ny
cza su re tenc ji. Na jwa¿ niejszym ogran icz eniem me tody
jest fakt, ¿e za stos owa na apar atu ra po zwala na mo nit oro -
wan ie tyl ko jed nego jonu ka¿ dego ba dan ego zwi¹zku
w try bie SIM (w za stos owa nym pro gram ie nie mo¿ na
mon itor owaæ wiê cej ni¿ 20 jon ów w 1 gru pie). Mo nit oro -
wan ie jed nego jonu zwi¹zku nie mo¿e sta now iæ pod -
stawy do jego ident yfi kac ji. Mo¿na wiêc w ten sposób
je dyn ie ws têp nie ty pow aæ zwi¹zek, czy li stw ierdziæ
praw dop odo bn¹ jego obec noœæ w biop rób ce, zaœ jego
iden tyf ika cjê nale ¿y prze pro wad ziæ inn¹ me tod¹.

Pod czas oprac owy wan ia me tody w celu spraw dzen ia
jej specy ficz noœci prze prow adz ono anal izê ekst rakt ów
oœmiu kon trol ny ch prób krwi. Na otrzym any ch  chroma -
to gramach nie za obs erwo wano ¿a dny ch in terf eruj¹cych
pi ków. Gra nice de tekc ji (LOD) oprac owa nej me tody wy -
nosi³y od 0,1 do 20 ng/ml (S/N ³ 3). Me toda za chow y -
wa³a li niow oœæ od st ê¿eñ sub ter ape utyc znych (0,5–
1,0 ng/ml) lub ni skich te rap euty cznych (2–10 ng/ml) do
1 mg/ml. Wspó³czyn niki re gres ji li niow ej 9-punk tow ych

krzy wych ka lib racy jnych (n = 5) by³y nie mniej sze ni¿
0,990. Anal ity znaj duj¹ce siê w roz puszc zony ch  ekstrak -
tach by³y sta bilne przez okres d³u¿szy ni¿ 24 go dziny
(eks trakty utrzym ywa ne w tem per atu rze po koj owej) lub
3 dni (eks trakty prze chow ywa ne w tem per atu rze –20oC).
Oprac owa na pro ced ura mo¿e byæ z ³atw oœci¹ roz szer zo -
na na ko lejne zwi¹zki.

Pre cyz ja me tody zo sta³a zwe ryf iko wana pod czas
miê dzynarodowego te stu kom pet encji z za kresu  jakoœ -
ciowej anal izy prze siew owej (QSA). W opis any spos ób
oznac zono w próbie su row icy kl oni dynê w st ê¿e niu
43 ng/ml. Ze zbiorcze go ra portu wy ników te stu wy nika -
³o, ¿e do ro zes³anej pr óby su row icy do dano kl oni dynê
w st ê¿e niu 50 ng/ml, a œr edn ie st ê¿e nie wy znac zone przez
bior¹ce udzia³ w teœcie la bor ato ria wy nosi³o 40,4 ng/ml.

Pro ced ura by³a tak ¿e z po wod zeni em sto sow ana
w ru tyn owej pra cy opin ioda wczej do anal izy prób krwi
za bezp iecz onych od ofiar zgwa³ceñ lub po dejr zany ch
o po pe³nie nie tego typu prz estêpstw. Wy kryte zwi¹zki
ze staw iono w ta beli II wraz z liczb¹ przypadków, w kt ó -
ry ch je wy kaz ano. Ka ¿dy z 87 ws têp nie do datn ich wy -
ników by³ po twierd zany jedn¹ z me tod – LC-APCI-MS,
LC-ESI-MS-MS, GC-NCI-MS i HPLC-DAD –  ruty no -
wo sto sow an¹ w Pra cowni Anal iz Tok syk olo gic znych
IES dla da nego zwi¹zku lub gru py zwi¹zków. Ana lizê
ilo œciow¹ zi dent yfi kow ane go zwi¹zku pro wad zono oma -
w ian¹ me tod¹ oraz ru tyn owo sto sow an¹. War toœ ci wy -
znac zony ch st ê¿eñ by³y po równ ywal ne. 38 pr óbek krwi
by³o anal izo wane przed staw ian¹ me tod¹ LC-APCI-MS
po dw óch la tach ich prze chow ywa nia w sta nie zamr o -
¿enia. 

4. Pod sum owa nie

Po mimo ró ¿nic w bu dow ie che miczn ej obj êtych ba -
dan iami zwi¹zków i bar dzo ni skich za kresów st ê¿eñ,
w któr ych mog¹ wy stêpowaæ we krwi, oprac owa na me -
toda LC-APCI-MS um o¿l iwia ob jêc ie anal iz¹ prze siew o -
w¹ 42 zwi¹zków okre œlan ych mia nem „pigu³ki gwa³tu”.
Umo ¿liwia ona uzys kanie wyni ków iloœ ciow ych, ale po
we ryf ika cji do datn iego wy niku inn¹ me tod¹. Me toda ta
zo sta³a z po wod zeni em za stos owa na do ru tyn owej anal i -
zy prób krwi po bran ych od ofiar i sprawców przestêpstw, 
g³ównie zgwa³ceñ, których do kon anie u³atwiono po przez 
za stos owa nie œr odka far mak olo gic znego. 

Po dziêkowania
Pra ca na ukowa sfi nans owa na zo sta³a ze œr odków  Minister -
stwa Na uki i Szkol nict wa Wy¿sz ego prze znac zony ch na
 naukê w la tach 2007–2010 jako pro jekt ba dawc zy N N404
2291 33.
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