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Abstract 

Nanoemulsions have gained popularity in recent times for their widespread usability in 

pharmaceuticals, pesticides, cosmetics, food, paint and environmental applications. High energy 

or low energy dissipation methods are widely known for the formulation of nano-emulsions, 

differing by the amount of energy utilised. Raw neem oil (azadirachtin enriched insecticidal 

properties) in its raw form depicts poor water solubility, oxidation tendency, and toxicity at high 

intake levels. This study aimed to prepare neem oil-based nano-emulsion by using the two 

different low energy methods, i.e., phase inversion composition (PIC) and phase inversion 

temperature (PIT). This study also addresses the physio-chemical characterization of formulated 

nano-emulsion such as particle size, zeta potential and viscosity. The Antimicrobial activity of 

formulation was also analysed against raw neem oil and Ampicillin drug for human pathogenic 

bacteria. 

This PhD thesis would be helpful to research community in identifying appropriate energy 

efficient method to prepare neem oil nano-emulsion and improve neem oil’s application in 

antimicrobial medications. 
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