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Therapeutic monitoring of the anticonvulsants ethosuximide (Zarontin, 
Parke Davis, Sydney, Australia) and valproate (Epilim, Reckitts, Sydney, 
Australia) is a routine aid in the clinical management of epileptic patients 
treated with these drugs. With the exception of a recently developed enzyme 
immunoassay for valproate [I], gas-liquid chromatography (GLC) is the only 
technique available for the measurement of plasma valproate and it also re- 
mains an attractive alternative for the determination of ethosuximide. Since 
requests for plasma ethosuximi de estimations are infrequent in this depart- 
ment, and consequently uneconomic to perform by the enzyme multiplkd im- 
munoassay technique, we therefore examiu ed a range of conditions which 
would be suitile for the gascbsomatographic (GC) determination of both vaI- 
proate and ethos-de. 

Although GC conditions suitable for the determination of valproate and 
ethosuximide have been reported ]2], sample preparation for the assay in- 
cluded evaporation of the plasma extract which, due M the volatiJ.iQ~ of val-; 
proic acid, may result in loss of this drug. Furthermore, precision data were not 
reported. While valproate may be anaIysed by GLC following the direct in&c- 
tion of diluted plasma 131, use of this method results in accumulation of dena- 
tured proteins in the column which may necessitate frequent replacement of 
the stationary phase. A number of .shnple procedures which require only a 
single extraction from plasma have been described [4,5] for the analysis of val- 
proate by GLC, Similarly, ethosuximide in plasma may be assayed by GLC 
after a single extraction [6-81, although such methods genemlly employ an 
evaporation step to concentrate the sample. This report describes a rapid GC 
procedure for the simultaneous analysis of valproate and ethosuximide using 
*he stationary phase Carbowax 2OM--terephthalic acid. The method employs a 



single extraction from plasma but does not require evaporation of the extract 
or derivatisation of the sample. The assay is reproducible and applicable to the 
routine therapeutic monitoring of both adult and paediatric patient& 

Analyses were performed on a Hewlett-Packanl Model 572OA gas cbromato- 
graph fitted with a flame ionisation de+ator_ The following cbromatograpbic 
conditions were employed; a glass column (1.6 m X 2 rarn I-D_) containing 10% 
Cerbowax 2O~&+terephthaIic acid on Chromosorb W HP, 80-100 mesh (Ap- 
plied *ience Labs, State College, Pa., U.S.A.), cohunn temperature 160”. in- 
jector port and detector temperatures 250”, and carrier gas (nitrogen) flow-rate 
40 ml/mill_ 

Retgrents and standards 
Pure samples of ethos uximide and methsuximide were donated by Parke 

Davts. Sodium valproate was dona’;ed by Reckitts and octanoic acid was sup- 
plied by S&a (St. Louis, MO., U.S.A.). Other reagents aud solvents were of 
analyticalgrade. 

Stsndard solutions of sodium valproate and ethos-de were prepared 
co&k.iuiug 50,250,500,750 and fOOOng/-li.nciistilled~~r. 

A O.l-ml ahquot of valproate was combined with a 0.1~ml aliquot of the ap- 
propriate ethosuximide standard and then diluted with 0.3 ml of drug-free 
plasma to give final concentrations of 10, 50, 100, 150 and 200 mg,I The 
internal standards, octanoic acid for valproate determination and methsuximide 
for ethosuxnui de determination, were prepared by dissoking 60 mg of the 
compounds in 100 ml of methanol. For analytical samples containing a single 
drug, only the appropriate standard and a single internal standard need be used. 

To 0.5 ml of analytical sample and standards in a conical tip glass tube were 
added 0.1 ml of the internal standard solution, O-4 ml of saturated pokrssium 
dihydrogen phosphateand 0.5~ofchlorofo~.Themixturew~vo~~ for 
1 min and then centrifuged at 1500 g for 3 min, An aliquot (l-2 ~1) of the 
organic phase was then injected into the gas chromatograph. 

For paediatric samples, O-1 ml of the analytical sample aud standards were 
extracted by the above procedure using 1/5th of the reagent and solvent 
vohuues described. The extractions wp performed in lS-ml Eppendorf micro- 
tubes ad the organic phase was separated during 1 min on an Eppendorf 
AModel 5412 high-speed cent&fuge at 6500 g. 

Unknown concentra~ons were determined by comparison of the valproate/ 
ocboic acid d etho+imide/metbs uximide peak height ratios v&h those of 
the calibration curve. A factor of 0.87 must be employed in the calculation of 
vdproate concentration since standards were prepared from the sodium salt. 
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