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The determination of anticonvulsant serum concentration is of great im- 
portance for correct treatment of epileptic patients, in particular when it can 
be measured in short intervals at the beginning of or after a change in therapy. 
It allows the monitoring of the serum concentration, which is not always dose 
dependent and therefore not always predictable. In recent years, valproic acid* 
(dipropylacetic acid, DPA) has found increasing use in the treatment of general- 
ized epilepsy, especially of the petit mal type in children (for a review see refs. 
[l] and 123 )_ Specific and rapid methods for routine analyses have been devel- 
oped to determine DPA-serum concentrations in epileptic patients. Schmidt et 
al. [3] have presented a good review of the main gas chromatographic (GC) 
methods‘ available. A serious drawback of all known methods, however, is the 
relatively large volume of serum needed, which is of special importance for 
newborns and infants (the repeated drawing of venous blood is difficult for 
technical and psychological reasons) and the rather tedious procedure, involv- 
ing solvent extraction followed by evaporation. 

Therefore we have searched for a new method without the above mentioned 
disadvantages, that is, a method.which requires less serum and does not require 
extraction steps. The method which we describe in this paper does not require 
more than 20 ~1 of serum obtained from blood drawn from the finger trip. 
A l-y1 volume of this serum is applied after acidifying directly into ‘the gas 
chromatograph. 

MATEl&LS AND METHODS 

Dipropylacetic acid (sodium salt) was used in the form of the commercial 
30%. solution (Ergenyl @ , Iabaz, Diisseldorf, F.F.R.). 2-Ethyl-2-methyl-caproic 
acid (internal standard) was obtained from Fluke (Neu Uhn, G.F.R.). Micro 

*Other nomenclature: dipropylacetic acid, 2-propyl-valeric acid, 2-propyl-pentanoic acid. 
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hematocrit tubes were from Dade (Miami, Fla_; U.S.A.) and a &i&o-capillary 
centrifuge from IEC (Boston, Mass., U.S.A.). 

Prepunztin of samples 
Serum may be obtained from venous or from capillary blood. In the latter 

case the blood from the finger tip is drawn into a micro hematocrit tube 
(40 ~1) and centrifuged in a microcapillary centrifuge. After the capillary has 
been broken off, the serum part is blown into a small vial. To 20 ~1 of serum 
10 ~1 of 1 N HCI containing the internal standard 2ethyL2methylcaproic 
acid (0.3 mg/ml) are added. After briefly mixing, 1 r.cl is injected directly into 
the gas chromatograph. A standard working curve is prepared by adding known 
amounts of DPA to normal sera. A 5+1 volume from different stock solutions 
of DPA, made up in distilled water, is added to 15 ~1 of serum to obtain the 
different concentrations (10-150 ug/ml). The standard sera are handled in the 
same way as described above. The peak area ratios of the internal standard 
relative to DPA are plotted against the corresponding drug concentrations, 

Gus chromatography 
A Varian 2740 gas chromatograph was used, equipped with a glass column 

(6 ft. .X l/4- in. O.D.)- packed with 5% DEGS-PS on Supelcoport (loo-126 
mesh) (Supeicoport, Bellefonte, Pa., U.S.A.). The injection temperature was 
200”, detector temperature 200” and column temperature 135” isothermal. 
Nitrogen flow-rate was 30 ml/min, hydrogen flow-rate 40 ml/min and air 
flow-rate 400 ml/min. The attenuation was (4 - lo-” ) - (8 - 10-l’ ). 

RESULTS AND DISCUSSION 

A typical gas chromatogram of a serum sample is shown in Fig. 1. The 
retention time for DPA is 2 min and for the internal standard ca. 2.5 min. The 
calibration curve is linear in the range 10-150 pg/ml serum (the assumed thera- 
peutic range is within this range [4,5] ), passing through the origin. The accura- 
cy and reproducibility of the method was evahr&ed by ten replicate analyses 
of different serum samples containing known amounts of DPA, as shown in 
Table I. The coefficient of variation ranged from 2.7 to 4.2%, and therefore 
was less than 5% which is generally accepted for quantitative analyses of anti- 
epileptic drugs. We first compared our new method on serum samples obtained 
from venous blood with the method previously used in our laboratory, which 
was based upon a modification of common extraction procedures [6,7]. The 
DPA-values from -both methods correspond. very closely to one another. We 
then compared the DPA concentrations in serum obtained from venous blood 
with serum from blood from the finger tip.(both samples from the same patient 
at the same time). 

We did not find any significant difference between the DPAconcentrations 
in serum obtained .from venous blood and the blood drawn from the fingkr tip. 

.The serum proteins do not. interfere but ,become denaturated by the high in- 
jection temperature~and remain in the column. Repeated use of the.cohunn 
does not change the retention times and only after about 300 samples does.the 
first ca. 10 cm of the column have to be renewed. We used a’normal microliter 
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Fig. 1. Gas chromatogram of a ser&sa&le cotit&nin~ DPA.(76 fig/&I)_ Intsrnal standard 
(E%) is 2-ethyl-2meth&proic acid; A = at&uiatio&_ _ ‘- _ ’ 

.: . 

TABLE1 : 

ACCURACY AND REPRODUCIBILITY OF THE GC DETE~INATION 

. 

OF DPA 



Our method 
analyses. 
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is rapid and easily pra&icabIe and is suitable for clinical routine 
-. : . 

: 
-- ,. 

1 D. Simon and J.K. Penry, Epilepsia, 16 (1975) 549. 
2 R.M_ pimder, R-N. Brodgen, T_M_ Speight and G.S. Avery, Drugs, 13 (1977) 81. 
3 D. Schmidt, B. Ferrandes, D. Grandjean, R. Gugler, C. Jakobs, S.1. Johannesen, U. 

Klotz, W. Kochen, H-J. Kupferberg, J.W.A. Meijer, A. Richens, H.,Scbtfer, H.U. Schulz 
and A_ Wmdorfer. Arzneim_-Forscb.. 27 (1977) 1078. 

4 H. Mekurd& N.F.J. Ha&e and J. van Beveren, Pharmaceut. Weekblad, 109 (1974) 45. 
5 F. Schobben, E. van der Kleijn and F.J.M. Gabreek, Europ. J. CXn. PbarmacoI.. 8 (1975) 

97. 
6 S.I. Jobannesen, Arzneim.-Forsch., 27 (1977) 1083. 
7 W. LZkcber, Eptiepsia, 18 (1977) 197. 

. ..~ ..,J ; 
_-. ,:- ._ 


