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(57) Abstract : 

The present invention relates to a cholesterol-optimized simvastatin niosomal drug delivery system formulated using non-ionic surfactants Span 60 and Span 80 at 

surfactant-to-cholesterol molar ratios of 1:1, 2:1, 3:1, and 1:3, prepared by the handshaking thin-film hydration technique. The study establishes that the surfactant-to-
cholesterol ratio critically influences vesicle characteristics and drug release behavior. The formulation containing Span 60 and cholesterol at a 2:1 molar ratio 

demonstrated the smallest vesicle size of 225.40 nanometres, lowest polydispersity index of 0.153, and highest entrapment efficiency of 85.72 percent. The 24-hour in-

vitro cumulative drug release reached 90.74 percent in pH 6.8 phosphate buffer, following Fickian diffusion kinetics. Excess cholesterol increased vesicle size, 
decreased entrapment efficiency, and slowed drug release due to greater membrane rigidity. The invention provides an optimized strategy to enhance simvastatin oral 

bioavailability via niosomal encapsulation.  
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