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ABSTRACT 

A rapid twm-column gas chromatographtc method for the stmultaneous screening and determination 

of commonly prescribed benzodtazepmes from plasma and whole blood IS presented Identical fused-silica 

SE-54 columns were Inserted in a common sphtsphtless InJector and connected to nitrogen-phosphorus 

and electron-capture detectors By combming these specific and sensittve detectors constderable and accu- 

rate chromatographic information was obtained m a single run. The drugs were extracted from 1 ml of 

buffered plasma or blood wrth n-hexanedichloromethane (70:30) and analysed wtthout derivatrzation 

Flurazepam was used as Internal standard The method was reproducrble enough to permit reliable quantt- 

tation of plasma drazepam, nordiazepam, oxazepam, lorazepam, chlordiazepoxrde, temazepam, midazo- 

lam, alprazolam, clobazam, norclobazam, admazolam, flunitrazepam, bromazepam, triazolam, mtraze- 

pam and clonazepam within 12 mm 

INTRODUCTION 

Benzodiazepines (Fig. 1) are widely prescribed for the treatment of anxiety, 
epilepsy and insomnia. Notwithstanding their low toxicity compared with many 
central nervous system (CNS)-active drugs, benzodiazepines are often involved in 
drug intoxication and they are liable to abuse and capable of affecting human 
skilled performance [ 11. Therefore screening and quantitation of benzodiazepines 
from different specimens is widely indicated for medical and jurisdictional pur- 
poses. 

A large number of analytical methods have been published for the determina- 
tion of benzodiazepines. They can be screened as benzophenones by thin-layer 
chromatography (TLC) [2]. However, tnazolam, alprazolam and clobazam do 
not produce benzophenones at all and since some benzodiazepines produce the 
same benzophenones, positive results must be confirmed by an alternative meth- 
od. Radioreceptor assay [3], enzyme immunoassay [4], immunofluoropolariza- 
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prazolam, nitrazepam and clonazepam determmatlons. Besides for screening 
purposes, the capillary-column technique was also superior to the packed-column 
technique for quantitation of chlordiazepoxide and temazepam. Moreover, when 
a packed column was applied for temazepam assay the resolution of the drug, its 
rearrangement product and the internal standard was impaired. When benzodia- 
zepines other than triazolam, alprazolam, nitrazepam and clonazepam were ana- 
lysed on SE-54 capillary column, over 10 000 injections could be made before the 
column had to be replaced. The glass wool plug in the injector insert was changed 
after approximately every 1000 injections. The SP 2510 DA packed column and 
the OV-1 packed column had to be replaced after about 500 and 3000 analyses, 
respectively. 

Several organic solvents have been used for extraction of benzodiazepines. 
Diethyl ether, ethyl acetate, toluene and dichloromethane are used most com- 
monly for analysis of diazepam, chlordiazepoxide, bromazepam and flunitraze- 
pam [23]. In the present work the selection of the extraction solvent was based on 
the optimal extractability of the whole group investigated The evaporation time 
of n-hexaneedichloromethane (70:30) was short and extraction gave acceptable 
yields (70-97%) for all substances. Alternatively, ethyl acetate can be used for 
lorazepam (pH 1 l), nitrazepam and clonazepam (pH 9) and toluene (pH 9) for 
other benzodiazepines. 

In conclusion, the fused-silica capillary phenyl methyl silicone columns and 
ECD and NPD form an efficient method for the quantitative GC analysis of a 
large number of benzodiazepines and other substances present in the sample 
extract. 
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