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Wher; epileptic patienb are admitted as emergency cases, they are usually 
given diazepam and, if the desired response is not observed, then clonazepam 
is Often zidminktiti. This cLinica procedure necessitates a metid for the 
s~dtaneous and quant~.&ve measurement of the two drugs and their 
metabolites. 

Clonazepam [I], diazepam [2] and their metabolites are usually quan- 
tititively measured separately by gas chromatography using electron- 
capture detection. As an alternative to this Lemhy procedure, we hzwe 
applied the method of Wad et aiI 131, in which the diffbse light r&ectice 
of both substznces and their me&boNes which have been sim&aneously 
extracted and se-ted are measured directly on an unstained thin-layer 
chromatographic (TLC) plate. 

The extraction and separation were carried out accordkq to the method 
of Wad et al. [3j . We are listing some p =tions that are necessary for the 
optimal separation of the eight drugs when us&g this method. 

The drugs are applied to the plate at a width of 0.8 cm and to 8 height of 
2-3 mm. An application of height less than 2 mm will result in incomplete 
separztion of the ko metabolites of clonazepam, 

The first separ&ion solvent, chlorof~zm-diethyl ether (60:40), is used 
prima&y foor the removal of natural interfering sub&mzes, but it also initiates 
the separation of the w. Thus development of this first separ&ion phase 
bymo~~14~~~tintIrem~ofo8;azepam with caffeine 



and of N-desmethyl~parn pcith 3-hydmxydkzepam. 
!Fhe final solvent, cbkaoform-fzheptthano~ (50:50:5), must be 

. developed to the top of the p&e; if not, incomplete separation of oxazepam 
and ‘I-amin0clomaepa.m w-ill occur. 

To the stock stadard soWion (25 mg per 100 ml) were added 25 mg each 
sf clomzepm, 74minoclonazep8m and 7-acetamicio&nazepa (donated by 
F. Hoffmann-La Rache, E&e, Stitzerkmd). This soIution was then diluted 
I:10 v&b tibso,lute ethanol to give a 2.5 mg per 100 ml ~oorking SUM 
solution. The standard curves for these additional drugs are shown in Fig. 1. 

&MOJ?;T OF D&?UGS (,ug) 

Fig. 1. Standard curves for clonazepam _ _ 7-azninoelonazepam 

. . 

(0) and 7acetamido- 
clonazepam (f) extracted fmm serum, expressed as peak height versus amount: 

T’he scanning for diffuse light refkctance was executed at 230 nm for 
diazepam and its metabotites and at 250 am for cIonazepam and its metab- 
o&es by me= of 2 Zeiss chromatogcam-speetrophotometer. 
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Figi 2. Ultraviolet absorption spectra obtained by scanning a TLC piat@ containing 
0.5 rg each of donezeplm (A), ‘I-mhoclanazepm (0). 7-acefamidoclonazepa (+), diat- 
ogam and the t&ee metabolites of diazepen (0) whick were applied directly on to a pi&x, 
chromatographically separated and measured in situ by means of a Zeiss cb.rornatogram- 
cpectrophotome’ter. 

an eight-sample TLC plate, compared with 22 min for one GC separsttion of 
diazepam and its metabolites 123. CIonazepam and its metaboEites’must be 
measured separately v&h GC [I]. Clonazepam is hydrolyzed inti its CCKW- 
spending benzophenone and then measured by GC, whereas the metabolites 
of clonazepam are measured directly without hydrolysis. The to&d time for 
these.two GC runs is approximately 12 min. 

The TLC separation of the working s&n&d solution which was added to 
1 ml of serum is shown in Fig. 3. The TL@ separations of serum extracts 
from most of our patients (Fig. 4) exhibit a peak at RF 0.25, which xv& 
found to be caffeine. 

We have ulalyzed sera from 33 patients for thmpeutic control of cbn- 
azepa.m using our TLC method. Only 12 pf these serts exhibited a a&&able 
peak for all three serum const&ueMs of elonazepam. The me= w&s for 
these 12 sera vnze 62 ng/ml for clanazepam, 243 &ml for ~-amino&azeparn 
and 428 ng/ml for 7-acetamidodiszep. 

InterfererLee from other anticonvulsive drugs administer& in our hospit& 
has not been observed. We have found only 6zbamazeptie and wEa- 
metboxazol (a component of Ik&-im) to be extraceod and separat& by 
this mettzod, but they create no problems as “t&y both have the same RF 
value as caffeine. 

The r@OvSy tmd rep&utibilitgF-of the method. are preseikted in T&k f_ 
me ivies ws obtained by comparing the drugs dire&y appIie&in the 
same amow&s as-the Crugs beii e.xtr&A f&m sesxq agt&d & st$- 
~ted. The rqrodueibility is the result of 30. dyt~~ of the SSXX&S&U& 

i;. -pie to which the five drugs were add& 
: _- : 
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TABLE I 

RECOVERY OF THE DRUGS FROM SERUM AND REPRODUCIBILITY OF THE 
METHOD 

Recovery Reproducibility 
(6) (30 sampies) 

Mean c S.D. C.V. 
(flgld) (W 

Diepam 92.7 
N-Desmethyldiazepam 93.9 
3-Hydrosydizepam 99.0 
Oxazepam 86.8 
Clonzrepam 98.6 
7-Arniioclomzepam 77.1 
7--4cetamidoclomszep 40.3 

0.80 c 0.04 5.4 
0.47 * 0.02 4.7 
0.42 = 0.01 2.4 
0.51 f O-04 a.5 
0.56 = 0.03 5.2 
0.59 f 0.04 6.8 
0.51 2 0.03 4.8 

It can be concluded th& our gymtit&ive TLC method is =pid and p=ise 
and the results are well within the accepted limits of deviation. 
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