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(57) Abstract :

The present invention provides a one-step, in-situ green synthesis method for the functionalization of cotton fabric with silver
nanoparticles (AgNPs) using banana peel extract as a natural reducing, stabilizing, and anchoring agent. The invention eliminates the
need for separate nanoparticle synthesis and post-deposition processes by enabling the simultaneous formation and immobilization of
AgNPs directly onto the cotton substrate in a single reaction environment. The process involves immersing the fabric in a reaction
mixture comprising silver nitrate and banana peel extract under controlled temperature and time conditions, resulting in a uniform and
durable nanoparticle coating. The method is eco-friendly, cost-effective, and scalable, with enhanced antimicrobial properties suitable
for textile, biomedical, and hygienic applications. Multiple process embodiments are disclosed, including variations in silver nitrate
concentration, extract preparation techniques, reaction parameters, and substrate types. The invention offers a sustainable alternative
to conventional multi-step coating techniques with improved nanoparticle adhesion, wash durability, and antimicrobial efficacy.
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