Improving the hygroscopicity and bioavailability of ligustrazine using cocrystallization technology
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Introduction. Ligustrazine (TMP) has been widely used in pharmacological research, especially in the treatment of ischemic vascular diseases. However, the low oral bioavailability and hygroscopicity of ligustrazine limit its potential in preparation, storage, and biological properties.
Aims. Improve the hygroscopicity of TMP by cocrystallization technology and improve the bioavailability in vivo.
Methods. In this experiment, three salicylic acid compounds including 5-nitrosalicylic acid (NSA), 5-sulfosalicylic acid (SSA), and 4-aminosalicylic acid (ASA) were chosen as coformers, three kinds of cocrystals/salt of TMP were obtained and characterized by SCXRD, PXRD, FT-IR, and DSC. The hygroscopicity was investigated by the DVS method. The absorption of cocrystal/salt in male SD rats was investigated by pharmacokinetic experiment.
Results. Compared with TMP, the equilibrium solubility of TMP-NSA, TMP-SSA and TMP-ASA. The solubility was improved in the media with pH of 7, 6.8, and 4.5. Especially, the equilibrium solubility of TMP-SSA in medium solutions with pH 4.5, 6.8, and 7.0, increased by 7.49 times, 8.27 times, and 6.15 times respectively. In the hygroscopic experiment, the weight of TMP increased to 27.03% at 90% humidity. The weight increase of TMP-SSA is 5.61% less than that of TMP, while the weight changes of TMP-NSA and TMP-ASA are less than 0.5%. Pharmacokinetic experiments showed that the Cmax of TMP-NSA and TMP-ASA increased by 2.23 times and 4.14 times respectively, and the area under the drug curve increased by 1.13 times and 1.55 times respectively.
Discussion. The cocrystal/salt formed by the combination of TMP and three salicylic acids improves the hygroscopicity and solubility of TMP and improves the oral bioavailability of TMP to some extent. These cocrystals/salt can provide a reference for the drug development of TMP.
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