A Novel Cocrystal to Optimize the Solubility, Permeability and Bioavailability of Daidzein
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Introduction. It is well known that daidzein has various significant medicinal value and health benefits such as anti-oxidant, anti-inflammatory, anti-cancer, anti-diabetic, cholesterol-lowering, neuroprotective, cardioprotective and so on. To our disappointment, poor solubility, low permeability and inferior bioavailability seriously limits its clinical application and market development.
Aims. To optimize the solubility, permeability and bioavailability of daidzein.
Methods. The cocrystal of daidzein and piperazine was characterized by SXRD, PXRD, IR, DSC and TG. Combing SXRD analysis with theoretical calculation, detailed structural information on the cocrystal was clarified and validated. Besides, a series of evaluation on the pharmacogenetic properties of cocrystal were investigated.
Results. The results indicated that the cocrystal of daidzein and piperazine possessed favorable stability, increased solubility, improved permeability and optimized bioavailability of daidzein. Compared with the parent drug, the formation of cocrystal respectively resulted in 3.9, 3.1, 4.9 and 60.8-fold enhancement in the solubility in four different media, 4.8-fold elevation in the permeability and 3.2-fold in the bioavailability of daidzein. 
Discussion. Targeting at the pharmaceutical defects of daidzein, the surprising elevation in the solubility, permeability and bioavailability of daidzein was realized by a clever cocrystal strategy, which not only devoted assistance to the market development and clinical application of daidzein, but also paved a new path to address the drug-forming defects of insoluble drugs.
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