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I.  Abstract Body
Present investigation was aimed at solubility and dissolution enhancement of a poorly soluble drug- Atorvastatin calcium [ATR] by co-grinding it with commonly used superdisintegrants like crospovidone [CP], croscarmellose sodium [CCS] and sodium starch glycolate [SSG], with different drug to superdisintegrant ratios, in a ball mill. Prepared co-ground mixtures were subjected to characterization by saturation solubility studies, Fourier Transform Infrared [FTIR] spectral analysis, Differential Scanning Calorimetry [DSC], X-ray Diffractometry [XRD] and Scanning Electron Microscopy [SEM]. Solubility studies revealed significant solubility enhancement in case of all co-ground mixtures than that of pure drug and drug milled alone wherein co-ground mixture of ATR and CCS with ratio 1:3, exhibited fivefold increase in solubility. FTIR and DSC studies ruled out any interaction between drug and superdisintegrants. XRD and SEM studies of co-ground mixtures proved reduced drug crystallinity, significant size reduction and adsorption of drug particles on superdisintegrant particle. Increased surface area available for solubilisation, reduction in crystallinity and intimate dispersion of drug in superdisintegrant was responsible for solubility enhancement. Co-ground mixtures were formulated into tablets and their in vitro dissolution was studied. All the tablet formulations showed higher dissolution than that of pure and milled drug. Optimized tablet formulation was selected and compared with available marketed formulation. The optimized tablet formulation [F6] displayed 100% drug release within specified time with rapid initial release and better dissolution profile than marketed formulation. Thus, co-grinding with superdisintegrant could be the simple, novel and economic tool for solubility and dissolution enhancement of poorly soluble drugs.
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Diffractograms showing A: pure ATR, B: milled ATR. C: CCS, D: physical mixture and E: co-ground mixture
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