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ABSTRACT — A rapid, selective and sensitive reversed-phase HPLC method for the determination of dipyridamole in
human serum was developed, validated, and applied to the pharmacokinetic study of dipyridamole. Dipyridamole and inter-
nal standard, loxapine, were extracted from human serum by liquid-liquid extraction with diethyl ether and analyzed on a
Nova Pak C;s column with the mobile phase of 40 mM ammonium acetate:methanol:acetonitrile (35:35:30)(v/v/v, pH 7.8).
Detection wavelength of 280 nm and flow rate of 1.0 mL/min were fixed for the study. The assay robustness for the changes
of mobile phase pH, organic solvent content, and flow rate was confirmed by 3° factorial design using a fixed dipyridamole
concentration (50 ng/mL) with respect to its peak area and retention time. And also, the ruggedness of this method was
investigated at three different laboratories using same quality control (QC) samples. This method showed linear response
over the concentration range of 2-2000 ng/mL with correlation coefficients greater than 0.999. The lower limit of quan-
tification using 0.5 mL of serum was 2 ng/mL, which was sensitive enough for pharmacokinetic studies of dipyridamole.
The overall accuracy of the quality control samples ranged from 103.94 to 105.86% for dipyridamole with overall precision
(% C.V.) being 4.60-11.49%. The relative mean recovery of dipyridamole for human serum was 97.64%. Stability studies
showed that dipyridamole was stable during storage, or during the assay procedure in human serum. The peak area and
retention time of dipyridamole were not significantly affected by the changes of mobile phase pH, organic solvent content,
and flow rate under the conditions studied. This method showed good ruggedness (within 15% C.V.) and was successfully
used for the analysis of dipyridamole in human serum samples for the pharmacokinetic studies of orally administered Dimor
tablet (75 mg as dipyridamole) at three different laboratories, demonstrating the suitability of the method.
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Figure 1-Chemical structures of dipyridamole and internal standard
(IS, loxapine).
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Table I-Factorial Design for 3-level-3-factor Investigated in the Robustness Test

. Levels
Factors Units Low 1) Medium (0) High (1)
A. Flow rate of the mobile phase mL/min 0.9 1.0 1.1
B. pH of the mobile phase - 7.6 7.8 8.0
C. Organic solvent content (%) in the mobile phase % 63 65 68
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Figure 2—-Chromatograms of (A) blank human serum, (B) blank human serum spiked with dipyridamole (50 ng/mL) and internal standard
(IS, loxapine 400 ng/mL) and (C) serum sample at 6 hr after oral administration of 75 mg dipyridamole tablet (The serum concentration of

dipytidamole correspond to 72.51 ng/mL). " =dipyridamole peak.
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Table II-Precision and Accuracy for the Determination of Dipyridamole in Human Serum at Each Institute

Concentration Precision C.V.(%) Accuracy
(ng/mL) Intra-day (n=5) Inter-day (5 days) (%)
Institutes
Ist 2nd 3rd Ist 2nd 3rd Ist 2nd 3rd
2(LLOQ) 4.18 5.83 13.99 9.44 11.51 13.54 107.00 101.14 100.00
5 (low) 10.77 10.34 13.53 927 6.00 6.25 104.14 103.64 101.60
50 (medium) 6.81 472 4.88 7.18 5.74 7.25 105.86 102.06 101.46
1000 (high) 8.35 4.36 3.23 4.85 4.62 4.08 103.94 103.93 100.17
C.V.(Coefficient of Variation)=100xS.D./mean.
Table III-Analysis of Variance for the Factorial Design of Robustness Test on the Basis of Its Peak Area
Factors Mean square (x10°) F P
Flow rate 431 4.098 0.060
pH 2.25 2.144 0.180
Content of organic solvent 1.10 1.049 0.394
Flow rate x pH 1.05 1.029 0.448
Flow rate x content of organic solvent 1.95 1.855 0.212
Content of organic solvent x pH 0.08 0.072 0.989
Flow rate x pH x content of organic solvent 1.05
*Error mean square based on flow rate, pH and content of organic solvent interactions, 8 d.f..
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Figure 3-Mean (£S.E.) serum concentration-time curves of dipy-
ridamole for each institute following oral administration of Dimor
tablet (dipyridamole 75 mg).

Key: @; lst institute (n=8), O; 2nd institute (n=8), A; 3rd institute
(n=8).
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Table IV-Pharmacokinetic Parameter Values for Each Institute Obtained after Oral Administration of Dimor Tablet at the

Dipyridamole Dose of 75 mg*

Parameters (riigltlit;%ufr) (rzlig,lnt——sgzttu ﬁi) (22;,1 Itl—itzlf;u;er) (EZ;:)
AUC, (ng-hr/mL) 3027.91+1270.88 5781.332590.96 2701.8842052.83 3836.99+2409.97
AUC o (ng'hr/mL) 3067.02+1282.32 6224.19+£2569.69 207543 +2174.84 4137244251871
Conax (ng/mL) 904.16+477.53 1393.62+690.60 626.98+533.21 974.92+637.11
T (h) 13340.42 1314037 231+0.80 1.65+0.72
tip (hr) 6.31+0.63 7.99+3.70 6.03+0.89 6.81+2.34
*Mean+S.D..
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SFEFE-AIZF FHoBRE T FELCEA vEv|HE
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