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Abstract 

Nanosponges (NSPs) are a novel class of hyper-crosslinked polymer based nanomaterial with colloidal sizes and nanosized cavities. Solubilize poorly water-soluble drugs and provide prolonged release as well as improve a drug’s bioavailability by modifying the pharmacokinetic parameters of actives. Herein, the new Imatinib Mesylate loaded nanosponges (NSPs) were prepared, and evaluated for its pharmacokinetic behaviour in Han Wistor rats. The NSPs were prepared and optimized by 32 full factorial design. β-cyclodextrin level (X1) and Diphenyl Carbonate level (X2) as independent variables and percent porosity (Y1), zeta potential (Y2), percent drug content (Y3) and percent drug release (Y4)) as dependent variables. The optimized NPs were evaluated for their physicochemical properties which confirmed the formation of NPs (DSC & FT-IR). Optimized Imatinib Mesylate NPs were evaluated for Y1, Y2, Y3, and Y4. The results revels that Y1 and Y4 were significantly affected by independent variables while Y2 and Y3 were not affected. The pharmacokinetic study in Han Wistar rats showed that the NSPs had the greatest effect on oral bioavailability of Imatinib Mesylate in vivo test showed that Imatinib Mesylate (NSPs) presented significantly larger AUC0-t, which was 2.22 times more than that of marketed formulation. Cmax of Imatinib Mesylate (NSPs) also increased from 7921 ng/ml to 3563 ng/ml compared to of marketed formulations, and generated shortened Tmax of (1.0 ± 0.416) h, compared to marketed dosage form (2.0 ± 0.456) h. In vitro cell line study performed on K-562 revels that NSPs has greatest cancer cell mortality rate.
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