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Valproic acid is an anti-epileptic drug. A high-performance liquid chromate-. 
graphic method [I] and many gas chromatigraphic (GC) methods have been 
described for its determination in body fluids. In some GC methods, valprdic 
acid is derivatized [Z-6]. 

In most of the published ways, however, no derivatization is used, and the 
usual procedure entails only one extraction step. Different solvents were used 
for this extraction step: heptane I?], carbon tetrachloride [S, 91, diethyl ether 
[IO-l3], toluene 1141, chloroform. [13,15-201, dichloromethane 121, 221 
and carbon disulphide [23] _ in two procedures 124, 251, no extraction is 
required_ tie method 1261 involves a Jarge-scale extraction in a separating 
funnel, followed by back-extraction. Another method 1271 also employs back- 
extraction, and is designed to measure low plasma concentrations of valproic 
acid down to 1 pg/ml. The other methods cited above have a sensitivity 
between 5 and 20 ~g/ml. 

A number of problems are encounter& in the estimation of valproic acid. 
The f&e acid is volatile and is hence lost on evaporation; it also has a tendency 
to be adsorbed on the column. 

In the method described below there is no evaporation or derivatization; 
a&er a one-step extPaction a very polar stationary phase is used, and the 
technique is suitable for the analysis of valproic acid down to a concentration 
of 1 pglml. 

l ‘Fo whom cornzqiotidence should be add&. 
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Sodium vdproate was stored in a desiccator under vacuum. The aqueous 
soh~tions of sodium Talproate and octanoic acid (AIdrich 15 375-3; Aldrich, 
-WWauleee, Wise., “J.S.A.) are stable at t4” for more than three months. 

Equipment 

Agaschmatograp h (Carlo Erba, Fractovap 24OO’i’) equipped with a flame- 
ionization detector was wed. The glass column (2 m X 2.8 mm I.D.) isoperated 
at 175” and the injector at 200”, with a nitrogen flow-rak of 35 ml/m@ as 
a?r flow-r&e of 300 ml/min and a hydrogen fiow-rate of 30 ml/m& The 
column packing is 105% SP 216 PS on loo-120 mesh Supelcopoti (SupeIco 1 
1879; Supelco, Bellefonte, Pa., U.S.A.). 

Edm.ction 
Tolmlofplasmaina4mlstop;leredglasseubeareaddedG_3~oTthe 

internal standard solution (19.1 pg of octanoic acid), 0.5 ml of water and 0.25 
ml of 4 N hydrochloric acid. After gentle shaking on a Vortex, 0.5 ml of 
carbon disulphide is added; the mixture is again gently shaken a further 2 min 
and centrZkged for 1G min. The upper layer is removed. (It may be necessary 
to stir the carbon disulphide with 8 Pasteur pipette to break the emulsion.) The 
organic p*base is then transferred to another tube. 

Gas chmrniztogmphy 
A 3-~1 portion of the organic layer is injected into the gas chromatograph. 
The sodium valproate concentration is calculated from the peak-area ratio by 

reference to a calibration c-e. This curve is obtained by extraction of plasma 
spiked with increasing amounts of sodium valproate (from 1 to 100 pg/ml) and 
a constant amount of internal standard (19.1 pg per ml of p&ma). 

RESULTS 

Sensitivity, repmducibi!ity und accunzcy 
Table I gives the results obtained when the described procedrtre was applied 

to spiked plasma samples. The coefficients of variation are cakulated on the 
basis of six replicate analyses at each concentration. Concentrations down to 
1 pg of sodim valproate per ml of plasma can be accurateIy determined. At 
lower concentrations there is no detectable chromatographic peak. 

Plasm interference 
Fis_ I! shews the chromat~grams of an extract of human plasma and of the 

same plasma spiked with 10 rg of sodium valproate. There is no interference 
from the normal constituenti of p&ma. 

DZiiCUSSION AND CONCLUSION 

An inter-Iaboratory variability test of the resuks of valproate determinations 
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PRJXISIONANDRECOVERY OFTHED EXERMINATION OF SODIUMVALPROATE 
APPIXEDT0SP~DPLASMASAMPIXS 

Aluouutof Amountof MezJn PreciSiO~f Recovergl 

SCdillm sodium hi?/m repradu- WC~C~ 

Vdprpate valproate Cibmy @Kj) 

added found (C.V.,%) 
wz/~) (PlL?/=U 

1 0.98 
0.96 
0.96 
0.96 
0.86 
1.03 

2 2.02 
2.00 
1.90 
1.95 
1.99 
1.92 

10 9.0 
9.1 

. 10.3 
'Lo.7 
9.9 
10.2 

20 19.7 
22.1 
18.7 
20.8 
18.4 
20.1 

100 “.98 
-- 96 

: 99 LOs' .- 

107. 
PO9 

'0.96 

1.96 

9.9 

5.8 

2.4 

6.8 

20.0 6.8 

103 5.5 

98 
96 
96 
96 
86 
103 
101 
100 
95 
97 
100 
96 
90 
91 
103 
107 
99 
102 
98 
111 

94 
104 
92 
100 
98 
96 
99 
108 
107 
109 

Mean= SD.: 99 * 5.9 

by diff&ent-methods [13] showed thatthesodiumvalproate used byallthe 
inv&igat~~~asastandard maygive deeeptiv~y~hvalues,a~,~is~ygroscopic. 

:The~~sdt _.must be dried and stored in a desiccator under vacuum, as 
&commended here-The use ofthe same solvent forextzactionandchro~~&~- 
.graphyaIsoavoidstheprob~emoflossonevaporation. 
‘---Them2 is310 mention tithe Iiteratnre oft&e presenceofconjugatedvalproic 
acid in plasma_ Approximately one quarter of an SOO-mgdoseisexcreted as 
fEeeandconjjugatedv~p~~inthe~e[Z] .The mainmetaboliteofvalproic 
acid is 3-keto-vaIproic acid, axd4- and 5~y~~~p~icecidsarealsopresent 
13, 28, 291. The method descrii heremaybe considered specific.SchZfer 
and LGhrs [S] indicated that the-three metabolites are unstable and non- 
volatile, so that they had to convert them into stable and easily volaMized 
derivative+.Intheprese~fmethodnosueha~ea~~n~wasappI.ied. 
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Fig. 1. Exa~~ples of chrom&ograms (1) &man plasma blank. (2) 19.1 pglml of internal 
standard (A) and 10 pg/ml of sodium ~aIpr0at.e (B) in human plasma 

According to what is kuown z&out the pharmacokinetics of valpmic acid 
[30-3.41, the described method is convenient for measuring pl.mna concen- 
trations until tkey decline to levels of ten to twenty times less tkm the peak 
concentrstion. Moreover, its sensitivity of around 1 pg of sodium valprozte 
per ml of p&sma pemits analyses to be made in very small samples, which is 
useful 7kecause the drug is frequently given to ckiben. 
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