
Journal of Ckromatograpky, 161 (1978) 343-346 
0 Ekvier Scimtific Publiihing Cmnpany, Amsterdam - Printed in The Netherlands 

CHROM. 11,113 

Note 

Gas chromatographic detwmination of valproate in minute serum samples 
after extractive methylation 

OLLE GYLLENHAAL and AGNETA ALBMSSON 

Section of Toxicology, Department of Clinical Ckem&ry, Genera1 Hospital, S-214 01 iUafrn5 (Sweden) 

(Received April 17th, 1978) 

The anticonvulsant effect of valproate (Depakines’) has been known for several 
years’, and efficient control of seizur& in epilepsy therapy requires the monitoring of 
serum levels in patients. Determination of valproate has mainly been performed by 
gas-liquid chromatography (GLC) of the corresponding acid, the method usually 
being based on extraction of the acidified serum sample with a small volume of 
organic solvent*; an aliquot is then used for GLC. 

Silylation3~” and methylation5 procedures have been used to improve the chro- 
matographic properties of valproic acid. Extractive alkylation is a convenient deriva- 
tisation technique for organic acids before GLC6; it combines extraction-with deriva- 
tisation, and has been used in analysis for a wide range of drugs and related com- 
pounds’-lo. 

The method described here for the determination of valproate was developed 
to improve the chromatographic properties and to reduce the volume_ of serum 
required for analysis. It involves partition of valproate, as an ion-pair with tetra- 
butylammonium as counter-ion, into dichloromethane containing iodomethane. 
After concentrating the organic phase, separation and quantitation are performed by 
GLC, with flame ionization detection. 

EXPERIMENTAL 

Apparaius 

Gas chromatography. A Varian 2700 instrument, with flame ionization detector, 
was used. The glass column (180 x 0.2 cm I.D.) was filled with 2% of SP-1000 on 
Supelcoport (100420 mesh) and was operated at 8C”, with the injector at 180” and 
the detector at 240”. The flow-rate of the nitrogen carrier gas was 20 ml/min. 

Mess specfrometry. The methyl derivatives were identified in an LKB 900(! 
instrument after separation on a glass column hlled with 5 oA of OV-17 on Gas-Chrom 
Q (SO-100 mesh). The ionisation potential was 70 eV. 

Reagents and chemicals 

Sodium valproate (Orion-Yhtymii, Espoo, Finland), tetrabuty4ammonium 
hydrogen sulphate (Labkemi, Gothenburg, SW&en), iodomethane (E. Merck, Darm- 
stadt, G.F.R.) and heptanoic acid (Merck) were used. The solvents were of AnalaR 
quality (BDH, Poole, Great Britain). 
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Methods 
EvaZuation of reaction conditions. Senun (100 ~1) was mixed with 500 ~1 of 

.0.2 M tetrabutylammonium hydrogen sulphate in 0.2 M sodium hydroxide and 0.1 M 
phosphate buffer of pH 8, and 500 ~1 of 1.6 M iodomethane in dichloromethane. To 
the mixture were added 50 ~1 of 0.1 M sodium valproate, 0.6 ~1 of heptanoic acid 
and 0.6 ~1 of bromobenzene (internal standard), and the mixture was shaken at 24” ; 
259~1 aliquots of the or,oanic phase were withdrawn and mixed with 100 ~1 of 0.05 M 
sulphuric acid in order to quench the reaction, and 1~1 of each resulting organic 
phase was injected into the chromatograph. 

Synthesis of methyZ valproate. A solution of sodium valproate (300 mg) in 
dimethyl sulphoxide (20 ml) was mixed with iodomethane (200 PI)“, and the mixture 
was allowed to- stand overnight. After dilution with water (50 ml), the solution was 
extracted with dichloromethane (2 x 20 ml), and the combined extracts were washed 
once with the buffer solution of pH 8 and six times with water, then evaporated; the 
purity of the remaining oil was checked by GLC. 

Determination of vaiproate in serum. Serum (100 ~1) was mixed with 500 ~1 of 
0.2 M tetrabutyIammonium hydrogen sulphate in phosphate buffer solution of pH 8 
and 500 ~1 of 1.6 M iodomethane in dichloromethane containing 22.5 Erg/ml of 
heptanoic acid (internal standard). The tube was shaken for 40 min and centrifuged. 
Abcmt 300 ~1 of the organic phase was withdrawn, transferred to a tapered tube and 
evaporated to dryness (4-5 min), the residue was dissolved in 20 ~1 of carbon tetra- 
chloride, and 1~1 of the organic phase was injected into the chromatograph. 

FESUETS AND DISCUSSION 

The time course for the methylation of valproate is illustrated in Fig. 1; after 
35 min, a constant yield of methyl valproate was obtained. 

Under our conditions, 80% of the valproate was present as an ion-pair with 
tetrabutylammonium in the dichloromethane phase (no iodomethane present). 

Peak height 

ratio 

Fig. 1. Time course for methylation of valproate and hepkoate. Aqueous phase: 0.5 ml of 0_2 M 
tetrabutylammonium CpPH 81, 100,ul of serum, 50~1 of 100 m&Z sodium valproata and O-6,4 of 
heptanoic acid. Organic phase: 0.5 ml of dichloromethane containing 1.6 &f iodomethane and 0.6 ~1 
of bromobenzene (internal standard). A = Methyl beptanoate; 0 = methyl valproate. 
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Fig. 2. Standard graph for determination of vaIproate in serum. 
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Fig. 3. Gas chromatogram from analysis for valproate in serum: Full line, serum from patient; 
dotted line, blank serum. Peaks: 1 = methyl valproate; 2 = methyl heptanoate (internal standard). 
Results: 265 ~moks of valproate per like of serum. 
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Heptanoic acid was selected as internal standard because heptanoate reacted 
similarily to valproate (cf- Fig. 1) and was eluted as methyl heptanoate in the vicinity 
of methyl valproate (cf- Fig. 3). Methyl valproate and heptanoate were stable for at 
least 7 h prolonged reaction time. 

Dethninaiion of salproate in serum 
In order to determine small amounts of valproate in minute samples of serum, 

the organic phase was concentrated by evaporating the dichloromethane and iodo- 
methane and reconstituting the residue in a small volume of carbon tetrachloride. 
.This also reduced the solvent peak in the chromatograms compared with those ob- 
tained when dichloromethane was used as solvent. 
.- A standard graph for the determination of valproate in serum at concentrations 

down to 50 pmole/l is shown in Fig. 2. The precision at the level of 200 pmole/t was 
4.3 % (n = 6), and the yield in relation to a solution of the pure methyl ester was 92 %. 

A chromatogram obtained by analysing serum from a patient receiving sodium 
vaiproate is shown in Fig. 3; the serum level was 265 pmole/l. 

The proposed method has been in use for about a year, during which time we 
have observed no interference from such other antiepileptic drugs as carbamazepine, 
clonazepam, phenytoin and phenobarbitone. 

ACKNOWLEDGEMENT 

We thank Dr. A. Hanson for his kind interest in this work and for valuable 
discussions. 

REFERENCES 

.I H. Meunier, G. Can-w, Y. Meunier, P. Eymard and A. Aimard, Tkerapie, 18 (1963) 43.5. 
2 D. Schmidt, B. Fe-des, D. Grandjean, R. Gugler, C. J&cobs, S. Joharinessen, U. Klotz, W. 

Kochen, H. J. Kupferberg, J. W. A. Meijer, A. Richens, H. SchZer, H. U. Schulz and A. 
Windorfer, Arzneim.-Forsck., 27 (1977) 1078. 

3 B. Fe-des and P. Eymard, Ann. Pkarm. Fr., 31 (1973) 279. 
4 C. Jakobs, Arzneim.-Furs&, 27 (1977) iO80. 
5 A. Sengupta and M. A. Peat, J. Ckronxztogr., 137 (1977) 206. 
6 H. Ehrson, Acfu Pkurm. Suet., 8 (1971) 113. 
7 H. Ehrsson and A. Tilly, And Let., 6 (1973) 197. 
8 0. Gyllenhaal, H. Bratell and P. Hartvig, J. Ckromatogr_, 129 (1976) 295. 
9 P. H. Degen and A. Schweizer, J. Ckromarogr., 142 (1977) 549. 

10 P. Hartvig, 0. Gyllenhaal and M. H ammariund, J. Ckrotnutogr., 151 (1978) 232. 
11 R. J. Daun, J. Ass. Ofic. And. Ckem., 54 (1971) i140. 


