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Abstract
Nano-based drug delivery systems are showing potential to address the problem of bacterial resistance. Therefore, the aim of the present study was to prepare a nanosuspension of fusidic acid (FA) to enhance its aqueous solubility and antibacterial activity against sensitive and resistant Staphylococcus aureus.  FA nanosuspensions (FA-NS) were prepared by a bottom up antisolvent precipitation technique and were characterized using various in vitro, in silico and in vivo techniques.  Solubility studies were performed using shake-flask method. Size, PI and ZP of optimized FA-NS were 265 ± 2.25 nm, 0.158 ± 0.026 and -16.9 ± 0.794 mV respectivelyMD simulation showed that average distance, interaction energy and free binding energy between P188 and FA to be ~14.37 Å, -74.42 and -49.764 ± 1.298 kJ/mol respectively supporting experimental findings of a stable formulation. There was an 8-fold increase in solubility of FA when compared to bare FA. In vitro antibacterial activity against S. aureus and MRSA revealed that there was a 16- and 18-fold enhancement in activity of FA-NS against S. aureus and MRSA respectively compared to bare FA. A Flowcytometry study showed that MRSA cells treated with FA-NS had almost twice the percentage of dead bacterial in the population despite having an 8-fold lower MIC compared to bare FA. An in vivo skin infection model showed a 142 and a 76-fold reduction in the MRSA load in mice skin treated with FA-NS compared to the controls. These results show that nanosuspension formulations of antibiotics can enhance their solubility and antibacterial activity simultaneously. 
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