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ABSTRACT 

Green synthesis of metal oxide nanoparticles (MONPs) has emerged as a sustainable and eco-friendly approach in 

nanotechnology. Unlike conventional physical and chemical methods, green synthesis utilizes natural resources 

such as plant extracts, bacteria, fungi, and algae to produce nanoparticles, avoiding the use of toxic chemicals and 

reducing environmental hazards. This method not only ensures cost-effectiveness but also enhances the 

biocompatibility and stability of the nanoparticles. Metal oxide nanoparticles, such as zinc oxide (ZnO), titanium 

dioxide (TiO₂), and iron oxide (Fe₃O₄), have demonstrated remarkable biological properties, including antibacterial, 

antifungal, antioxidant, and anticancer activities. These properties make them highly useful in medical, 

pharmaceutical, and environmental applications. For example, ZnO nanoparticles synthesized through plant-

mediated methods have shown significant antimicrobial activity against pathogenic bacteria, while TiO₂ 

nanoparticles are widely used in photocatalytic and drug delivery applications. The green synthesis process also 

allows control over particle size, shape, and surface properties, which are critical factors in determining biological 

activity. 
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