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(57) Abstract : 
The present invention relates to a method for encapsulating Clausena anisata essential oil within biodegradable nanoparticles, aiming to enhance the essential oil's 
stability, controlled release, and bioavailability for applications in pharmaceuticals, cosmetics, and food industries. The method involves dissolving the essential oil in 
ethanol, emulsifying it in an aqueous solution of sodium alginate containing Pluronic F-127, adding calcium chloride and sonicating the mixture, followed by adding a 
chitosan solution and stirring to stabilize the emulsion. The stabilized emulsion is then centrifuged to obtain the biodegradable nanoparticles. The resulting 
nanoparticles are characterized by their mean particle size, polydispersity index, and negative zeta potential, ensuring optimal performance. The encapsulated essential 
oil exhibits a controlled release mechanism with an initial burst followed by sustained release, significantly improving its stability and effectiveness. Additionally, the 
encapsulated essential oil demonstrates no significant cytotoxicity on normal cells, making it safe for use in medical and cosmetic products. This environmentally 
friendly and scalable process offers a novel and effective solution for broadening the applicability and efficacy of Clausena anisata essential oil in various industrial 
applications. 
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