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Carbamazepine-lO,l l-epoxide is a metabolite of carbamazepine that has been 
identified in the urine OT the rat and in the urine and plasma of marV and which, 
in the rat, has been shown to have antiepileptic properties comparable to those of 
the parent drug. It has therefore been suggested3 that, in human plasma, the epoxide 
should be measured in addition to carbamazepine in order to correlate better the 
drug level with therapeutic effect. The simple gas-liquid chromatographic (GLC) 
procedure described recently by Chambers and Cooke4 for monitoring levels of 
carbamazepine may readily be adapted for the simultaneous determination of 
carbamazepine and carbamazepine-10,llepoxide in plasma. In this paper, the modi- 
fied~procedure is described. 

EXPERIMENTAL 

Materials and equiprmnt . 
Carbamazepine, carbamazepine-10,l lepoxide and imipramine were supplied 

by Geigy Pharmaceuticals (Macclesfield, Great Britain). Diethyl ether and acetone 
were redistilled before use. GLC analyses were carried out with a Pye Unicam Series 
104 chromatograph equipped with an alkali flame-ionization (organic-nitrogen- 
specific) detector. 

Method 
‘Carbamazepine and carbamazepine-10,l l-epoxide together with added internal 

standard (imipramine, 0.02 pmole) were extracted from plasma (1 ml) by shaking with 
diethylefher (9 ml) for 5 min. After the addition of ammonium sulphate (2 g, washed 
with diethyl ether) and further shaking for 30 set, the organic phase was decanted 
into a,conical centrifuge tube and evaporated to dryness under nitrogen at 40’. The 
residue was dissolved in acetone (50 ~1) and an aliquot (3 ,ol) injected into the chro- 
matograph. Chromatograms were run at 250” with a glass column (1.5 m x 4 mm 
I.D.) packed with 5% Apiezon L-0.5% potassium hydroxide on Diatom&e CLQ (J 
J’s Chromatography, King’s Lynn, Great Britain) and a carrier gas (argon) flow-rate 
of 45 ml/min. The injection port and detector temperature was 260”. The concentra- 
tions of carbamazepine and carbamazepine-10,llepoxide were determined by cal- 
culating the peak-height ratio of both compounds with respect to the internal standard 
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Fig. 1. GLC analysis of an extract of human plasma containing 42 pmoIe/l of carbamaze He W 
1). 19 pmoIe/l of carbamazepine-10.1 l-epoxide (peak 2) and 20 pmolefl of inipramine (internal stzn- 
dud, w 3). 

and relating these values to a calibration graph derived from plasma standards anal- 
ysed at the same time. 

Reprociucibility 
Within-batch precision was determined from replicate (R = 20) analyses car- 

ried out simultaneously on a plasma pool to which carbamazepine (42.4(umole/l) 
and wbamazepine-IO,1 l-epoxide (39.6 ,umole/l) had been added. Between-batch 
precision was determined from serial analyses (n = 20) of the same pool. The co- 
efficient of variation (standard deviation divided by the mean) was then cakulated 
in each instance. 
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RESULTS AND DISCUSSION 

In the GLC system described by Chambers and Cooke4, a 5% Apiezon L- 
1 y0 potassium hydroxide cohnnn packing was recommended for the determination 
of carbamazepine. Unfortunately, when chromatographed on this column, carbama- 
zepine-lO,ll-epoxide decomposes to multiple products and reproducible rest& can- 
not be obtained. If, however, the potassium hydroxide content of the column packing 
is redu.ced, both carbamazepine and the epoxide metabolite can be measured satis- 
factorily in a single procedure. Several concentrations of potassium hydroxide (0.7, 
0.5 and 0.3) were investigated and, of these, a 0.5% loading was found to be the 
most suitable. Thus, as is shown in Fig. 1, both carbamazepine (peak 1, retention 
time 4.6 min) and carbamazepine-10,llepoxide (peak 2, retention time 6.0 min) 
emerge as single, sharp and symmetrical peaks which are well separated from each 
other and from that of the internal standard, imipramine (peak 3, retention time 
7.6 ruin). 

Imipramine was chosen as the internal standard because amitiptyline, the 
internal standard previously recommended”, is not separated adequately from the 
epoxide. In this system, imip ramine has a longer retention time than amitriptyline 
and therefore does not overlap with the epoxide peak. The recovery of imipramine 
and carbamazepine from plasma was 80 % whereas that of the epoxide was 70 %. 

The accuracy and reproducibility of the modified procedure are similar to those 
of the original system4. Thus, the precision figures as determined from the plasma 
pool (weighed-in values : carbamazepine, 42.4 pmolefl, carb amazepine-10,I lepoxide, 
39.6 pmole/l) were as follows: within-batch, carbamazepine 39.6 f 1.4 ymole/l (co- 
efficient of variation 3.5 “/J and epoxide 42.5 f 1.6 pmole/l (coefficient of variation 
3.8 %); and between-batch., carbamazepine 40.8 f 2.2 pmole/l (coe5cient of varia- 
tion 5.4:4) and epoxide 42.0 f 2.8 pmole/l (coefficient of variation 6.7 %). 

Although the epoxide has been found in all plasma samples so far analysed 
from patients receiving carbamazepine, no clear correlation seems to exist between 
the level of the metabolite and that of the parent drug. This tiding contirms a pre- 
vious report’ that the ratio between carbamazepine and carbamazepine-10,llepoxide 
is not constant and that the levels of the epoxide in plasma do not appear to be 
related to those of carbamazepine itself. 
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