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ABSTRACT: The problem of a decrease in the psycho-physical efficiency of drivers
due to their taking medicines from the benzodiazepine group as well as dangers re-
lated to the use of these medicines by drivers have been raised by a number of au-
thors. Within the presented work determination of benzodiazepines in the blood of
1000 drivers by the gas chromatography method with an electron capture detector
(GC/ECD) was carried out. The presence of medicines from the benzodiazepine group
was detected in 151 blood samples. Among the benzodiazepines detected in the blood
of drivers, no medicines belonged to a group classified as strongly impairing psy-
cho-physical efficiency, but four of the seven benzodiazepines detected were on a list
of compounds that may influence drivers by decreasing their car driving efficiency.
These were diazepam, oxazepam, estazolam and clonazepam. Diazepam was present
in the blood of 59% of drivers that were under the influence of these 4 medicines. Al-
though only 3.3% of the results exceeded the therapeutic concentration —all of these
concerned diazepam and its metabolites — in particular cases concentrations were
very high.
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INTRODUCTION

One of the consequences of the development of motorization is a constant
increase in road accidents. The threat to road safety from use of medicines
that lower psycho-physical efficiency of people was first noticed in the for-
ties. Anti-allergic remedies were the first group of medicines to which atten-
tion was paid. As time passed it was established that many more groups of
medicines displayed disadvantageous effects on drivers [7].

* The analytical results are a part of Ph. D. Thesis by Teresa Chacia, deffended at the Faculty
of Farmacy, Collegium Medicum, Jagiellonian University, Cracow, in April 2000.
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Many works have been devoted to the problem of the decrease in psy-
cho-physical efficiency of drivers by medicines from the benzodiazepine
group, and the accompanying risks of use [2, 3, 5, 6, 8, 10]. Only a few au-
thors claim that in certain cases an appropriate dose of benzodiazepine de-
rivatives may even improve the driving ability [4].

An important feature of the influence of benzodiazepines on drivers’ or-
ganisms is the duration of the decreased efficiency of driving [1]. When se-
lecting medicines from the group of benzodiazepines for patients that drive
a car, one should take into account the index of anxiolytic action (the ratio of
the anti-anxietic and tranquillising action of the medicine to its soporific and
myorelaxant action). The lower is the indicator the greater is the impair-
ment of the psycho-physical efficiency of drivers. Polish Traffic Regulations
forbid driving by persons under the influence of alcohol, after consumption
of alcohol or after consumption of a remedy acting similarly to alcohol. The
term “remedy” is wider than the term “medicine” and includes not only medi-
cines but also substances that are not medicines but when introduced into
the body can disadvantageously influence the psycho-physical efficiency of
a driver and so threaten road safety. Thus “remedy” also encompasses ad-
dictive substances that are not medicines (heroin, amphetamine, cannabinols
and cocaine) as well as some organic solvents such as toluene and Tri glue.

The aim of the presented work was an evaluation of the extent of the phe-
nomenon of taking medicines from the benzodiazepine group and driving ve-
hicles under their influence.

MATERIAL AND METHODS

The material studied was 1000 blood samples collected from drivers and
sent to the Institute of Forensic Research, Cracow in order to establish the
concentration of ethyl alcohol. All of the samples were diluted in distilled
water in the proportion 1:1. Then using the immuno-fluorescence of polar-
ised light method (FPIA) elaborated by Abbott, the content of the studied
medicines was determined. The determinations were carried out in accor-
dance with the instructions of the producer.

In those blood samples where the presence of benzodiazepines was estab-
lished with FPIA , the concentration of benzodiazepines was determined by
means of the gas chromatography method. For the determinations a Fisons
GC 8000 gas chromatograph with a megabore column (RTX-1, 30 m in
length; internal diameter of 0.53 mm; in the conditions of the programmed
temperature) and an electron capture detector (ECD) were used. An exam-
ple of the separation of 21 medicines from the benzodiazepine group is pre-
sented in Figure 1.
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The isolation of benzodiazepines was carried out by means of extraction
of a 0.2 ml blood sample after adding 10 ul of prazepam at a concentration of
20 ul/ml (the internal standard — IS), 0.2 ml phosphate buffer and 1 ml of di-
ethyl ether. After the extraction was finished, the organic part was collected,
0.4 ml of phosphate buffer was added, and shaken for 30 s. The organic phase
was collected and evaporated in a stream of nitrogen at 30°C. The dry re-
mains were dissolved in methanol and 5 ul of this liquid was introduced onto
the chromatographic column.

Prior to the analysis calibration curves were prepared and validation of
the method for benzodiazepines was performed. It was established that with
the use of the ECD detector method medicines from the benzodiazepine
group can be determined in the range from 0.005 ng/ml (in the case of diaze-
pam) to 5.0 ng/ml (in the case of medazepam). Results of the validation study
obtained for other frequently found benzodiazepines (diazepam, nordiaze-
pam) are listed in Table I.

TABLE I. SELECTED VALIDATION PARAMETERS OF THE CHROMATOGRAPHIC
METHOD OF DIAZEPAM AND NORDIAZEPAM DETERMINATION

Parameters Diazepam Nordiazepam
Range of linearity [ng/ml] 0-500 0-500
Inter-day coefficient of variation
(c =200 ng/ml; n = 5) [%] 6.21 531
Intra-day coefficient of variation 9.34 3.61

(c =200 ng/ml; n = 5) [%]
Recovery [%] 78.5 71.1
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RESULTS

The preliminary investigations (carried out with the FPIA method) of
1000 samples of blood collected from drivers and sent to the Institute of Fo-
rensic Research for alcohol determination showed that 157 samples con-
tained medicines from the benzodiazepine group.
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Fig. 2. An example chromatogram of benzodiazepines in the blood of one driver:
diazepam (324.6); nordiazepam (375); prazepam — IS (577.8).

All positive results obtained by the immuno-fluorescence method in
polarised light were confirmed by means of gas chromatography.

An example of a chromatogram of the separation of benzodiazepines
present in the blood of a driver is presented in Figure 2. The detected com-
pounds and their ranges of concentration are presented in Table II.

The majority of the determined concentrations of benzodiazepines were
below or within the therapeutic range of concentrations, as shown in Ta-
ble II.

Only 3.3% of the results (Figure 3) exceeded the therapeutic range of con-
centrations, and all of these cases concerned diazepam and its metabolites:
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nordiazepam and oxazepam. It is worth mentioning that in these excep-

tional cases the concentration of these medicines were very high.

TABLE II. CONCENTRATION OF BENZODIAZEPINES IN THE BLOOD OF DRIVERS

Dru Range of concentration Median
i [ng/ml] [ng/ml]
Diazepam
64-1132 545.4
n =93
Nordiazepam
72—-1268 679.2
n =123
Temazepam
129-762 233,6
n =32
Oxazepam
143-2621 14324
n="175
Clonazepam
50-75 -
n=2
Estazolam
59-72 64.2
n=4
Clorazepat
71 -
n=1
Above
therapeutic
Tang:
3.3% therapeutic

Therapeutic

Fig. 3. Percentage of blood samples containing benzodiazepines at therapeutic levels,
and below and above these levels.

DISCUSSION

The ability of alcohol and some medicines to decrease the psycho-physical
efficiency of drivers has been known for many years. Although alcohol is still
the main cause of traffic accidents, medicines and narcotics are becoming
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important factors increasing the risk of traffic accidents. Legal regulations
concerning blood alcohol limits for driving vehicles are established sepa-
rately in each country and they vary from 0-0.8 g/1. In Poland this limit is
0.2 g/l (%o) of alcohol in blood and 0.25 mg/l in exhaled air. Until now there
have been no limits concerning the concentrations of medicines and narcot-
ics that would form the basis for certifying fitness to drive vehicles. In the
case of narcotics the situation seems to be simple as these compounds should
not be present in the system at all, thus the limit can be assumed to be zero.
In the case of drugs (medicines) the rules are rather vague and state that it is
forbidden to drive for 24 hours after taking a medicine that is present on the
list of remedies that drivers are forbidden to take. Such an imprecise state-
ment together with a great variability in the velocity of elimination of these
medicines from a driver’s body creates many problems in practice.

Due to the importance of the problem and limited information on the
driving of vehicles under the influence of medicines, the authors decided to
investigate this problem in Poland taking into account results both of sur-
veys (under development) and laboratory examinations. An additional
prompt for this study was the increasing number of cases directed to the In-
stitute of Forensic Research, Cracow, by police and prosecutors concerning
determination of narcotics and medicines in the blood of drivers.

The 21 most frequently occurring compounds in Poland from the benzo-
diazepine group were separated using a megabore RTX-1 column under con-
ditions of programmed temperature. The application of an ECD detector al-
lowed us to determine benzodiazepines at concentrations significantly lower
than therapeutic ones. The observed relative deviation for diazepam and
nordiazepam within one day and between particular days was lower than
10%. The elaborated method of gas chromatography with application of the
RTX-1 column, ECD detector and programmed temperature of the column
were later utilised in further works.

In this study 1000 blood samples were used which had been collected
from drivers and sent to the Institute of Forensic Research, Cracow, in order
to check the level of alcohol — so there were no direct indications that medi-
cines needed to be determined in these samples. The presence of medicines
from the benzodiazepine group was revealed in 157 samples of blood
(15.7%). Among the benzodiazepines detected, those most strongly influenc-
ing psycho-physical efficiency, i.e. flunitrazepam and lormetazepam, were
absent. Four out of seven of the benzodiazepines identified were on the
aforementioned list of medicines (that can impair driving efficiency). They
were: diazepam, oxazepam, estazolam and clonazepam. The most popular
medicine from the benzodiazepine group — diazepam — was present in 59% of
samples of blood from drivers being under the influence of medicines from
this group. According to similar investigations performed in Great Britain
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[9] this medicine was also most frequently found in the blood of drivers ap-
prehended by the police. Some benzodiazepines that do not significantly in-
fluence psycho-physical efficiency were also found in the blood of the exam-
ined drivers: nordiazepam and temazepam (part of them were present in the
body as a result of the metabolism of diazepam), and in one case, clorazepat.
In 66.8% of the studied blood samples the concentrations of benzodiazepines
were below the lower limit of their therapeutic levels which might indicate
that the medicines were taken the day before the drivers were stopped or
even earlier (due to the long biological half-life of these medicines). The con-
centration of diazepam was 545 ng/ml (median) — this was very similar to
that observed by Seymour et al. [9] in the case of Scottish drivers — being
330 ng/mlin 1995 and 870 ng/l in 1997. The concentration of temazepam es-
tablished in these (Scottish) examinations was several times higher than
that in the blood of Polish drivers and it varied in the range 410-1700 ng/l
depending on the year.

The performed examinations indicated that driving cars by people under
the influence of medicines is not a rare phenomenon in Poland. Among medi-
cines whose use is prohibited by drivers, a prominent position is taken by
benzodiazepines. However, it is worth noting that benzodiazepines are
a varied group of medicines and only two of them are not to be taken by driv-
ers, while several others are on the list of remedies that can impair the psy-
cho-physical efficiency of people driving vehicles.

Thus when carrying out analysis of blood samples collected from drivers
one should not limit oneself to determining benzodiazepines as a group of
medicines (FPIA method) even when choosing blood as the medium for de-
terminations. The most suitable procedure seems to be an analytical process
that consists of two stages: firstly, analysis of urine (e.g. with FPIA method)
and next the determination of particular compounds in blood by the gas
chromatography method with electron capture detection.

Advances in analytical methods have opened up another possibility. In
the first stage the determination of medicines could be performed on saliva
samples — this would eliminate the need for collection of urine samples,
which can be inconvenient in some circumstances (e.g. in the street just after
a driver has been stopped by the police for routine checking). The detection
in saliva of medicines that are forbidden for drivers would mean that drivers
were obliged to donate a blood sample (in hospital) and another for confirma-
tory analysis (laboratory examination).

The problem of driving vehicles under the influence of medicines is to
a much lesser extent a problem for toxicology analysts. However, it requires
wider collaboration between specialists in various fields of medicine and
also psychologists in order to establish the influence of medicines — both
those that have been on the market for a long time and those that have been
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introduced recently — on the psycho-motor abilities of drivers, and to assess
the relationship between the dose (concentration) of the medicine and its ef-
fect. Lawyers also have an important role to play by creating appropriate
rules precisely regulating the driving of vehicles after taking remedies act-
ing similarly to alcohol. Such collaboration, if carried out successfully, would
certainly contribute significantly to an increase in safety on Polish roads.
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OZNACZANIE POCHODNYCH BENZODIAZEPIN WE KRWI
UCZESTNIKOW RUCHU DROGOWEGO*
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WSTEP

Jednym z nastepstw rozwoju motoryzacji jest stalty wzrost liczby wypadkow dro-
gowych. Juz w latach czterdziestych dwudziestego stulecia zaczeto zwracaé uwage
na nowy rodzaj zagrozenia bezpieczenstwa ruchu drogowego, jaki stanowia leki ob-
nizajace psychofizyczna sprawno$cé czlowieka. Pierwsza grupa lekéw, na ktéra zwro-
cono uwage, byly §rodki przeciwalergiczne. W miare uptywu czasu ustalono, ze
znacznie wiecej grup lekow wykazuje niekorzystne wtasciwosci dla kierowcow [7].

Wiele prac poéwiecono juz problemowi obnizenia sprawnosci psychofizycznej kie-
rowcow przez leki z grupy benzodiazepin, w ktérych autorzy wskazali na niebezpie-
czenstwo zwiazane z ich stosowaniem [2, 3, 5, 6, 8, 10]. Tylko nieliczni naukowcy
uwazaja, ze w okreslonych przypadkach pochodne benzodiazepiny zastosowane w in-
dywidualnie dobranych dawkach moga nawet poprawiaé¢ zdolnoé¢ do prowadzenia
pojazdu [4].

Bardzo waznym elementem wplywu benzodiazepin na organizm kierowcy jest
czas trwania obnizonej sprawno$ci do kierowania pojazdem [1]. Dobierajac leki
z grupy benzodiazepin dla pacjentéw prowadzacych pojazdy mechaniczne, powinno
uwzgledniaé sie indeks dziatania anksjolitycznego (stosunek dziatania przeciwleko-
wego 1 uspokajajacego leku do dzialania nasennego i miorelaksacyjnego). Im wskaz-
nik ten jest nizszy, tym wieksze jest uposledzenie sprawnosci psychofizycznej kie-
TOWCOW.

W Polsce przepisy prawne (prawo o ruchu drogowym) zabraniaja kierowania po-
jazdem przez osoby w stanie nietrzezwosci, w stanie po uzyciu alkoholu lub §rodka
dziatajacego podobnie do alkoholu. Okreélenie ,$rodek” jest pojeciem szerszym niz
pojecie ,lek” 1 obejmuje nie tylko leki, lecz rowniez substancje nie zaliczane do lekéw,
ktore wprowadzone do ustroju moga ujemnie wptywaé na sprawnos$¢ psychoruchowa
kierowcy 1 tym samym zagrazac bezpieczenstwu ruchu drogowego. Do takich $rod-
kéw naleza substancje uzalezniajace nie bedace lekami (heroina, amfetaminy, ka-
nabinole, kokaina) oraz rozpuszczalniki organiczne, np. toluen czy Tri.

Celem niniejszej pracy byla ocena wielkoS$ci zjawiska przyjmowania lekéw z gru-
py benzodiazepin 1 prowadzenia pojazdow mechanicznych pod ich wptywem.

* Wyniki badan stanowia cze$é pracy doktorskiej Teresy Chaci, obronionej na Wydziale
Farmaceutycznym Collegium Medicum Uniwersytetu dJagiellonskiego w kwietniu
2000 roku.
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MATERIAL I METODY

Materiat do badan stanowito 1000 préb krwi pobranej od kierowcéw i przestanej
do Instytutu Ekspertyz Sadowych w celu okre§lenia stezenia alkoholu etylowego. We
wszystkich badanych prébach krew rozcieniczano woda destylowana w stosunku 1:1.
Nastepnie, stosujac metode immunofluorescencyjna w $wietle spolaryzowanym
(FPIA) opracowang przez firme Abbott, oznaczano zawarto§¢ badanych lekéw
w otrzymanych prébach. Oznaczenia wykonywano zgodnie zinstrukcja producenta.

W prébach krwi, w ktérych stwierdzono obecno$é benzodiazepin metoda FPIA,
przeprowadzono oznaczanie benzodiazepin za pomoca chromatografii gazowej. Do
oznaczen zastosowano chromatograf gazowy GC 8000 Fisons z kolumna megabo-
rowa (RTX-1, dtugoéé 30 m; srednica wewnetrzna 0,53 mm; w warunkach programo-
wanej temperatury) z detektorem wychwytu elektronéw (ECD). Przyktadowy roz-
dziat 21 lek6w z grupy benzodiazepin przedstawiono na rycinie 1.

Wyosabnianie benzodiazepin prowadzono poprzez ekstrakcje 0,2 ml préb krwi po
dodaniu 10 ul prazepamu o stezeniu 20 ug/ml (standard wewnetrzny —IS), 0,2 ml bu-
foru fosforanowegoi 1 ml eteru dietylowego. Po zakoniczeniu ekstrakeji faze organicz-
na pobierano, dodawano do niej 0,4 ml buforu fosforanowego i wytrzasano przez 30 s.
Nastepnie faze organiczng pobierano i ponownie odparowywano do sucha w stru-
mieniu azotu w temperaturze 30°C. Sucha pozostatos§é rozpuszczano w 0,1 ml meta-
nolu i 5 pl tej substancji wprowadzano na kolumne chromatograficzna.

Przed przystapieniem do badan sporzadzono krzywe kalibracyjne i przeprowa-
dzono walidacje opracowanej metody oznaczen benzodiazepin. Stwierdzono, ze przy
uzyciu detektora ECD mozna wykry¢ leki z grupy benzodiazepin w granicach od
0,005 ng/ml (w przypadku diazepamu) do 5,0 ng/ml (w przypadku medazepamu).
Wyniki pozostalych badan walidacyjnych dla najczesciej wykrywanych benzodiaze-
pin (diazepam, nordiazepam) przedstawiono w tabeli I.

WYNIKI

Badania wstepne (wykonane metoda FPIA) 1000 préb krwi pobranych od kie-
rowcéw 1 przystanych do Instytutu Ekspertyz Sadowych w celu badan w kierunku al-
koholu wykazaty, ze 157 tych préb zawiera leki z grupy benzodiazepin.

Wszystkie pozytywne wyniki uzyskane metoda immunofluorescencji w §wietle
spolaryzowanym zostaly potwierdzone metoda chromatografii gazowe;.

Przykladowy chromatogram rozdziatu benzodiazepin obecnych we krwi kierowcy
przedstawiono na rycinie 2. Wykryte zwiazki oraz zakres ich stezen we krwi zebrano
w tabeli II.

Wiegkszo$¢é wyznaczonych stezen benzodiazepin znajdowata sie ponizej lub
w przedziale stezenia terapeutycznego, co przedstawiono w tabeli I1.

Tylko 3,3% wynikéw (rycina 3) przewyzszalo stezenie terapeutyczne i we wszyst-
kich przypadkach wyniki te dotyczyty diazepamu ijego metabolitéw: nordiazepamu
1 oksazepamu. Nalezy jednak zaznaczy¢, ze w tych pojedynczych przypadkach noto-
wano bardzo wysokie stezenia wymienionych lekéw.
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DYSKUSJA

Zdolno§¢ alkoholu 1 niektérych lekéw do obnizania sprawnosci psychofizyczne;j
kierowcéw jest problemem znanym od wielu lat. Jakkolwiek alkohol nadal pozostaje
gltéwna przyczyna wypadkéw drogowych, to rowniez leki 1 narkotyki staja sie jednym
z wazniejszych czynnikow zwiekszajacych ryzyko takich wypadkow. Regulacje praw-
ne dotyczace stezen alkoholu we krwi, ktére prowadza do zakazu prowadzenia po-
jazdéw mechanicznych, sa ustalone w zaleznoéci od kraju i wahaja sie w Europie
od 0 do 0,8 g/l. W Polsce limit ten wynosi 0,2 g/l (%o) alkoholu we krwi lub 0,25 mg/l
w powietrzu wydychanym. Do tej pory nie ma limitéw dotyczacych stezen narkoty-
kow 1 lekow we krwi, ktére stanowilyby podstawe do orzekania o zdolnosci do pro-
wadzenia pojazdéw. W przypadku narkotykéw sytuacja wydaje sie prostsza, ponie-
waz zwigzki te nie powinny byé w ogéle obecne w organizmie, czyli —jako limit — moz-
na przyjaéich poziom zerowy. W przypadku lekéw przepisy sq niejasne i mowia, ze po
przyjeciu leku znajdujacego sie na wykazie $rodkéw, po uzyciu ktérych prowadzenie
pojazdu mechanicznego jest zabronione, nie wolno kierowaé¢ samochodem przez
24 godziny. Tak nieéciste okreslenie w powigzaniu z duzym zréznicowaniem w szyb-
kosci eliminacji lekow z organizmu kierowcy sprawia w praktyce wiele klopotow.

Ze wzgledu na wage problemu i nieliczne informacje na temat prowadzenia sa-
mochodu pod wpltywem lekéw stosowanych przez kierowcéw, postanowiono prze-
$ledzi¢ ten problem w Polsce, opierajac sie o wyniki przeprowadzonych badan ankie-
towych (w opracowywaniu) i laboratoryjnych. Dodatkowa przyczyna podjecia tych
badan bylo kierowanie do Instytutu Ekspertyz Sadowych przez policje i prokuratury
coraz wiekszej iloSci spraw zwiazanych z oznaczaniem narkotykow i lekow we krwi
uczestnikow ruchu drogowego.

Stosujac kolumne megaborowg RTX-1 w warunkach programowanej temperatu-
ry rozdzielono 21 najczesciej spotykanych w Polsce zwigzkdéw z grupy benzodiazepin.
Zastosowanie detektora ECD umozliwiato oznaczenie benzodiazepin znacznie po-
nizej ich stezen terapeutycznych. Obserwowany blad wzgledny dla diazepamu 1 nor-
diazepamu w okresie jednego dnia i pomiedzy poszczegbélnymi dniami byl nizszy od
10%. Opracowana metode chromatografii gazowej z zastosowaniem kolumny RTX-1,
detektora ECD i programowanej temperatury kolumny wykorzystano podczas dal-
szych prac.

W prowadzonych badaniach wykorzystano 1000 préb krwi kierowcéw przy-
stanych do Instytutu w celu oznaczenia alkoholu, czyli w badanych przypadkach nie
byto bezposredniego wskazania do oznaczen lekéw. W 157 prébach krwi (15,7%) wy-
kazano obecno$é lek6w z grupy benzodiazepin. Wéréd wykrytych we krwi benzodia-
zepin nie bylo lekéw z grupy silnie uposledzajacych sprawnoéé psychofizyczna, a wiec
flunitrazepamu i lormetazepamu. Cztery spoérdd siedmiu zidentyfikowanych ben-
zodiazepin nalezaty do lekéw z listy zwiazkow, ktore moga wpltywacé na kierowce,
uposledzajac sprawno$é kierowania pojazdami. Byly to: diazepam, oksazepam, es-
tazolam 1 klonazepam. Najbardziej popularny lek z grupy benzodiazepin — diaze-
pam —znajdowal sie we krwi 59% procent kierowcéw prowadzacych pojazdy mechan-
iczne pod wplywem lekéw z tej grupy. Podobnie wedlug badan brytyjskich [9],
wlaénie ten lek najczeéciej znajdowano we krwi kieroweéw zatrzymywanych przez
policje. Do benzodiazepin, ktére nie wplywaja w znaczacy sposéb na zdolnoéci psy-
chomotoryczne, a ktére bylty obecne we krwi badanych kierowcéw, nalezy zaliczyé



54 T. Chacia, W. Piekoszewski, Z. Chiobowska i in.

nordiazepam, temazepam (cze$¢ tych lekow byta obecna w organizmie na skutek me-
tabolizmu diazepamu) oraz — w jednym przypadku — klorazepan. W 66,8% badanych
proéb krwi stezenie benzodiazepin znajdowalo sie ponizej dolnej granicy poziomu te-
rapeutycznego, co moze wskazywac, ze leki zostaly zazyte w dniu poprzedzajacym
zatrzymanie lub nawet wczesniej (ze wzgledu na dlugi biologiczny okres péltrwania
tych lek6w). Stezenie diazepamu wynoszace $rednio 545 ng/ml byto bardzo zblizone
do obserwowanego przez Seymoura iin. [9] u kierowcéw szkockich, a wynoszacego od
330 ng/ml w roku 1995 do 870 ng/ml w roku 1997. Stezenie temazepamu wyznaczone
w tych badaniach byto kilkakrotnie wyzsze niz u polskich kieroweéw 1 wahato sie od
410 ng/ml do 1700 ng/ml w zaleznoSci od roku.

Przeprowadzone analizy wykazaty, ze kierowanie samochodami pod wptywem
lekéw nie jest w Polsce zjawiskiem rzadkim. Wérdd lekow, ktorych uzywanie przez
kierowcéw jest zabronione, na jednym z czolowych miejsc znajduja sie benzodiaze-
piny. Nalezy mie¢ jednak na uwadze, ze benzodiazepiny sa bardzo zréznicowana
grupa lekéw 1 tylko dwdch jej pochodnych kierowcy nie moga stosowac, a kilka innych
znajduje sie na liécie Srodkéw, ktore moga uposledzac zdolnosSci psychofizyczne oséb
prowadzacych pojazdy mechaniczne.

Dlatego tez prowadzac analize krwi pobranej od uczestnikéw ruch drogowego nie
mozna sie ograniczy¢ do oznaczeh benzodiazepin jako grupy lekéw (metoda FPIA),
nawet wybierajac jako medium do oznaczen krew. Najbardziej odpowiednim wydaje
sie taki tok postepowania, w ktérym — w pierwszym etapie — prowadzi sie analize ja-
ko$ciowa moczu (na przyktad metoda FPIA), a nastepnie dokonuje oznaczenia po-
szczegollnych zwiazkéw we krwi metoda chromatografii gazowej z detektorem wy-
chwytu elektronow.

Postep metod analitycznych otwiera jeszcze inng mozliwo§é. W pierwszym etapie
mogtoby byé prowadzone oznaczenia lekéw w $linie, co eliminowaloby uciazliwe do
przeprowadzenia w niektdérych przypadkach pobranie moczu (np. na ulicy po za-
trzymaniu kierowcy przez policjanta do rutynowej kontroli). Wykrycie w §linie le-
kow, ktorych uzycie przez uczestnikow ruchu drogowego jest zabronione, obligo-
waloby do pobrania préby krwi (w szpitalu) 1 przeprowadzenia analizy potwierdza-
jacej (badania laboratoryjne).

Problem prowadzenia samochodéw przez kierowcéw znajdujacych sie pod wpty-
wem lekéw jest w znacznie mniejszej mierze problemem toksykologéw analitykdw.
Wymaga on jednak szerszego wspotdziatania pomiedzy specjalistami z wielu dzie-
dzin medycyny, a takze psychologéw, w celu okreslenia wplywu dawno i niedawno
wprowadzanych do uzytku lekéw na zdolnosci psychomotoryczne kierowcow oraz do-
konania oceny zalezno$ci pomiedzy dawka (stezeniem) leku a efektem jego dziatania.
Niemalg role do spetnienia maja réwniez prawnicy, tworzac odpowiednie akty praw-
ne regulujace w sposob jednoznaczny mozliwoé¢ kierowania pojazdami po przyjeciu
srodkéw dzialajacych podobnie do alkoholu. Pozytywne wyniki tej wspotpracy na
pewno stanowityby znaczacy wktad w zwiekszenie bezpieczenstwa na polskich dro-
gach.
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