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Abstract: 

In this research, a natural additive sourced from recycled agricultural waste (e.g., walnut shell, banana 

peel, rice husk) was incorporated into polylactic acid (PLA) biopolymers to create a biodegradable 

nanocomposite film designed to improve mechanical strength and providing anti-biofouling 

properties. The surface of the PLA films were made superhydrophobic through an embedded method 

with polydimethylsiloxane-coated silica nanoparticles. The treated PLA films demonstrated over a 90% 

reduction in microorganism attachment compared to unmodified films. These enhanced PLA films 

show significant promise for public health applications, enhancing hygiene by addressing mechanical 

limitations and offering durable anti-biofouling features. 
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