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Many benzodiazepines have valuable anticonvulsant properties. The regular monitoring of
plasma concentration of benzodiazepine derivatives during treatment with the drug appears not
only useful but necessary, because of the narrow therapeutic range and risk of increased occur-
rence of seizure in cases of overdosage.

We studied a high-performance liquid chromatographic method for the simultaneous quanti-
fication of 3 benzodiazepine derivatives in plasma. After a single extraction ef the drugs from
alkaline plasma, nitrazepam, clonazepam and diazepam can be resolved and quantified by using
an ODS reversed phase column with 2 volumes of acetnitrile and 5 volumes of 1% triethyl-
amine-phosphoric acid solution (pH 3.0) as mobile phase. By adding triethylamine to mobile
phase, retention time can be shortened for diazepam and the other benzodiazepines can also
be separated completely. The eluted drugs were detected by their absorption at 254 nm. With
this method, it is possible to quantify as little as 6 ng/ml for nitrazepam and clonazepam, 18ng/
ml for diazepam with 1ml plasma samples. Complete chromatographic resolution of the ben-
zodiazepines ‘resulted, permitting quantification of all being done within 30 min. The standard
curves showed good linearity with ranges 6 to 400ng/ml for nitrazepam and clonazepam, and
18 to 1000 ng/ml for diazepam.

The day-to-day precision, established by 10 replicate analyses, yielded CVs of 4.5 to 5.0%.
Analytical recovery of each drugs added to plasma was complete (95 to 99%). The most com-
mon antiepileptics and plasma components did not intefere with the analysis.

Keywords——high-performance liquid chromatography; benzodiazepine derivatives; mtraze
pam; clonazepam; diazepam; simultaneous quantification
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Fig. 1. Representative Chromatograms of (1) Nitrazepam, (2)

Clonazepam, (3) Nimetazepam (Internal Standard) and
(4) Diazepam

A. Drug standards containing nitrazepam (60 ng/ml),
clonazepam (60 ng/ml) and diazepam (200 ng/ml).
B. Extraction of patient’s plasma spiked with nitra-
zepam (100 ng/ml), clonazepam (100 ng/ml) and dia-
zepam (150 ng/ml). patient’s plasma contained pheny-

toin, phenobarbital, primidone and carbamazepine.
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Fig. 2. Typical Standard Curves with Nimetazepam as the Internal Standard

A) for nitrazepam (A) and clonazepam (@)
B) for diazepam
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Table 1. Analytical Recovery of the Analysis
for Benzodiazepines

Drug free serum Patient plasma
mean = SD mean * SD

Nitrazepam 97.6 * 6.2 - 95.3 + 5.4
Clonazepam 98.2 * 6.0 95.1 *+ 5.4
Diazepam 99.3 + 7.3 99.1 + 8.0

N=10

Table 2. Within-day and Day-to-day Precision
of the Analysis for Benzodiazepines

Coefficient Variation (%)

within-day day-to-day
Nitrazepam 2.2 4.5
Clonazepam 3.9 4.8
Diazepam 2.8 5.0
N=10
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