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A novel organic-inorganic hybrid involving buspirone-intercalated layered clay mineral for controlled release system
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Based on the unique layered structure, rich intercalation chemistry,high retention capacities as well as swelling and colloidal properties, clays have been proposed as very useful materials for modulating drug delivery. Buspirone hydrochloride (BUH) suffers from the drawback of a very high first pass metabolism and very short biological half-life. Therefore, better delivery system allowing more controlled and efficient release is required. This paper demonstrates the advantageous effect of montmorillonite (MMT, smectite group clay mineral) in achieving controlled delivery of buspirone, an anxiolytic agent. The intercalation of MMT and BUH were studied at different reaction conditions e.g. time, temperature, pH, and initial concentration of drug. X–ray diffraction (XRD), Fourier transforms infrared spectra (FT–IR), and thermal analysis indicated that BUH molecules were well stabilized in the interlayer galleries of MMT. The prepared MMT–BUH composite was further compounded with Eudragit L 100 55 (Methacrylic Acid Copolymer). The release behavior of BUH from MMT–BUH and MMT–BUH/Eudragit® L 100 55 were investigated in vitro conditions using buffer media of pH 6.8. It was observed that MMT released the intercalated drugs in a controlled manner. The presence of Eudragit® L 100 55 evidently decreased the rate and amount of drug release. BUH release was reached to 65 and 39- 47% within 24 h from MMT–BUH and MMT–BUH/Eudragit® L 100 55. To describe the release patterns, different mathematical modelings were used, among them the best fitting was found for parabolic diffusion mechanism. Hence, MMT could be a promising material for controlled delivery of BUH.
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