Aim: Synthesis of copper nanoparticles using polymers for biofilm inhibition.
Copper nanoparticles (Cu NPs) have garnered attention for their antibacterial properties, particularly against bacterial biofilms. This study focuses on the synthesis of Cu NPs using polymers as stabilizers and their efficacy against bacterial biofilms.
Method: Polyvinylpyrrolidone (PVP) and polyvinyl alcohol (PVA) were utilized as stabilizing agents synthesized in two different formulations. Cu NPs were characterized using various techniques such as UV-vis spectroscopy, Fourier transform infrared (FT-IR) spectroscopy, Field emission scanning electron microscopy (FE-SEM), and Energy dispersive X-ray spectroscopy (EDS). The antibiofilm efficacy of synthesized Cu NPs was evaluated against common biofilm-forming bacteria including Pseudomonas aeruginosa and Staphylococcus aureus.  
Copper nanoparticles synthesized with uniform sizes averaging 114 nm and 127 nm exhibited significant inhibition of biofilm formation compared to controls. This was attributed to the effective dispersion and stabilization of Cu NPs by these polymers, which enhanced their interaction with bacterial cells. At sub-MIC concentrations, both formulation 1 and formulation 2 inhibited Pseudomonas aeruginosa biofilm formation on day 3 by approximately 59.49% and 73.10%, respectively. Similarly, for Staphylococcus aureus, formulation 1 and formulation 2 inhibited biofilm formation by approximately 78.94% and 88.49%, respectively. Also at MIC concentrations, both formulation 1 and formulation 2 reduce Cell surface hydrophobicity (CSH) and Exopolysaccharide (EPS) production by Pseudomonas aeruginosa and Staphylococcus aureus.  
Conclusion: Copper nanoparticles may have efficacy on bacterial biofilm and also disrupt pre-formed biofilms.
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