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FIGURE 2. Chromatograms of human serum spiked with drugs by
direct injection on (a) glycerylpropylsilylated silica gel, (b)
glycerylhexylsilylated silica gel and (c) glyceryl-2
methylbutylsilylated silica gel. Solutes: 1, phenobarbital (40
~g/ml); 2, phenytoin (20 ~g/ml); 3, carbamazepine (10 ~g/ml).

HPLC conditions: mobile phase, (a) acetonitrile-lOOmM phosphate
buffer (pH 6.9) (1:9), (b) acetonitrile-lOO mM phosphate buffer
(pH 6.9) (2:8), (c) THF-lOOmM phosphate buffer (pH 6.9) (8:92);
flow rate, 1 ml/min; UV detection, 220nm; injection volume, 20
u.1.
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Figure 4. HPLC radiochromatogram or the same sample as in Figure 3 using the Inertsil ODS-2
chromatographic system.

The separation techniques developed in this work could serve as a good method reference for

separating small and polar organic compounds. These techniques were applied to aquatic (aerobic and

anaerobic) and fish (freshwater fish and shellfish) metabolism studies with acrolein. These chromatographic

systems were proved to be adequate to separate a large number of acrolein metabolites. Aqueous samples and

tissue extracts could be chromatographed directly without further manipulations (eg. derivatization, extraction).

The relatively simple sample preparation and rapid analysis time permitted the identification and quantification

of transitory metabolites. Two representative chromatograms collected during an aquatic metabolism study

with acrolein are presented in Figures 3 and 4 showing the formation of several microbial biotransformation

products. Three major metabolites, acrylic acid, propionic acid, and RCo,' , co-eluted on the ion-exclusion

column (Figure 3), while they were separated on the reverse phase column (Figure 4).
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A SENSITIVE ISOCRATIC LIQUID
CHROMATOGRAPHY ASSAY FOR THE

DETERMINATION OF DIPYRIDAMOLE IN
PLASMA WITH ELECTROCHEMICAL DETECTION

M. BARBERI-HEYOB, J. L. MERLIN,
L. PONS, M. CALCO, AND B. WEBER

Centre Alexis Vautrin
Laboratoire de Recherche

Avenue de Bourgogne, Brabois
54511 Vand«uvre-Les-Nancy Cedex, France

ABSTRACT

For many years, dipyridamole (DP) has been used in the treatment of hypertension
as a vasodilatator, but recently it has been recognized as an anti-platelet aggregation
agent and to potentiate cytotoxic. A rapid and very sensitive (1 nM) procedure for
the determination of free and protein-bound DP in plasma, using reversed-phase
high-performance liquid chromatography on a IlBondapark C18 (10Ilm) column
(300 x 3.9 mm I.D.) with coulometric detection (+ 0.65 V), is reported. Free and
bound DP were separated using ultrafIltration. The liquid-liquid extraction from
plasma included solvent extraction using diethyl-ether and a preparative column to
separate DP from constituents normally found in plasma. The particular columns
used contained a specially modifIed form of diatomaceous earth which requires no
preconditioning washes. The overall recovery from plasma was 52 ± 12 % at the
concentration of 0.5 ng/ml (1 nM). Concentrations of DP between 1 nM and 1 IlM
were measured in plasma with relative standard deviations under 7.6 % (n = 6).
The subsequent determination of DP levels in patients orally administered from 107
to 500 mg/m2/day showed that DP binding to plasma protein was higher than 90 %
with a mean at 97.2 % (95.5 % to 92.3 %).
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good linearity as can be seen from the following equation:

y = 0.074 (± 0.006) x - 0.378 (± 0.005)

r = 0.998 ± 0.001
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These calibrations curves were obtained from 3 different samples x and y are

respectively the concentration of DP (J.l.M) and the peak area, r is the correlation

coefficient.

The within-day relative standard deviation (R.S.O.), based on six determinations,

was less than 12.0 % for OP at concentrations ranging from 1 to 1 000 nM (Table

1).

The between-day R.S.O. was calculated by performing six analyses of plasma

samples containing DP at five concentrations on different days that did not follow.

A summary of these analyses is presented in table 2. The between-day R.S.D. were

all under 16.0 % (4.3 to 15.3 %). The results indicate a relatively good precision of

the assay.

DP stored at -20°C for up to 1 month showed no sign of decomposition and almost

the same concentration values were measured (n =6, table 2).These results suggest

that in these storage conditions DP is stable for at least 1 month. As nearly the same

concentration values were obtained after a storage at - 20°C for up to 6 months, we

could consider that under these conditions DP is also stable for at least 6 months

(data not shown).

TABLE 1

Within-day Variability of Total DP Plasma Assay (0 = 6)

DP Concentration Coefficient R.S.O.
(nM) measured of (%)

(nM) variation (%)

1 1.2 7.6 6.3
20 22.4 6.5 12.0

100 97.2 5.0 4.7
200 202.0 2.0 2.2

1000 1010.8 2.2 2.3
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TABLE 2

Between-day Variability of Total DP Plasma Assay (n = 6)

DP Concentration Coefficient R.S.D.
(nM) measured of (%)

(nM) variation (%)

1 0.9 9.6 12.0
20 23.0 8.5 15.3

100 96.8 7.0 6.1
200 204.4 4.3 4.7

1000 1008.0 4.8 4.3

TABLE 3

Mean Recovery Rates of Total DP at Five Different Concentrations
(n = 3)

DP Recoveries ±
(nM) C.V. (%)

1 52± 12
20 74± 9
100 75± 8
200 86± 5

1000 89± 5

Under this plasmatic extraction procedure, no major endogenous sources of

interference was observed (Fig. 2 and 3) and the specificity between DP and the

internal standard (INDO) was satisfactory. The retention times for DP and INDO

were 9.6 ± 0.9 and 11.7 ± 1.2 minutes, respectively.

The mean recovery rates of DP from plasma over a concentration range from 1 to

1 000 nM (Table 3) were higher than 74 %, except at 1 nM (52 ± 12 %).
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