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Absorption dynamic characteristics of clopidogrel bisulfate
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Abstract: Four crystalline forms of clopidogrel bisulfate were characterized by analytical techniques.
Aiming to research the absorption characteristics of clopidogrel bisulfate polymorphs after taken orally by rat,
and to estimate the influence of crystal form to pharmacodynamic action, four crystalline forms of clopidogrel
bisulfate were administered intragastrically to rats, and high performance liquid chromatography (HPLC)
was used to measure the contents of clopidogrel bisulfate and its metabolite in rat plasma. The metabolite of
clopidogrel bisulfate was detected in rat plasma. There were significant deviations among four crystalline
forms in the areas under curve of the metabolite of clopidogrel bisulfate. We concluded that the different
crystal forms of clopidogrel bisulfate showed different pharmacokinetic characteristics, which might affect

pharmacodynamic action.
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Figure 1 Chemical structures of clopidogrel bisulfate (A) and
its carboxylic acid metabolite SR26334 (B)
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Table 1 The conditions of gradient elution

Time /min Acetonitrile /% 0.05% TFA/%
0.00 10.0 90.0
2.00 10.0 90.0
7.00 55.0 45.0

10.00 55.0 45.0
13.00 10.0 90.0
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Figure 2 PXRD patterns of clopidogrel bisulfate. a: Form I; b: Form II; ¢: Form IV; d: Form VII
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Figure 3 DSC spectra of clopidogrel bisulfate. a: Form I; b: Form II; ¢c: Form IV; d: Form VII
I e V “mv‘f\\ W V\/\/Wl( Table 2 Melting point of clopidogrel bisulfate
L [ . Incipient melting  Final melting ~ Melting
il I A w Sample . . .
° M point/'C point/'C range/C
= v T T Vm ‘\WMW A W //‘ Form I 180.3 181.1 0.8
N W f/ V Form II 178.5 178.8 0.3
Y Y .
i - Form IV 164.6 165.1 0.5
\/ W NS\
4000 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 650 Form VII (amorphous) 171.5 176.2 4.7
Wavenumber/ cm™!
. . rAsly Ta K] 13t 4k 2
Figure 4 IR spectrums of clopidogrel bisulfate 2 #AY B HPLC ElEHE
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Figure 5 HPLC chromatograms of clopidogrel bisulfate and its carboxylic acid metabolite. a: Clopidogrel (10 pgrmL™); b: Plasma;
¢: Plasma spiked with clopidogrel (10 pg'mL™"); d: Plasma after clopidogrel bisulfate administration
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Figure 6 The mean chromatographic peak area-time curves
of the metabolite (SR26334) of clopidogrel bisulfate in four
crystal forms (n = 4)
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Table 3 Pharmacokinetic differences between different crystal forms of clopidogrel bisulfate (n =4, X *s)

Pharmacokinetic paremeter Form I Form II Form IV Form VII
tin/h 10945 +2.121 10.971 £ 1.765 13.883 £ 1.571 8.054 +1.078
tmax /h 3.75£3.096 7.5+4.123 4£2.309 451915

AUC)-481 22 473.624 £ 1 809.817

Peak-area,x 1358.275 +218.733

18 725.398 £ 3 228.607
835.05 + 118.357

9837.619 + 1 693.734 18 175.655 £ 4 508.742

542.6 £120.574 1056.275 +256.594
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