Antibacterial coatings based on polymer-metal nanoparticles
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At present, one of the problems of a global scale is the fight against pathogenic microorganisms. Especially resistant are pathogens capable of forming biofilms. Biofilms are resistant to the action of various stresses, including the action of antibiotics, disinfecting chemicals. Therefore, the search for alternative ways of dealing with pathogenic microorganisms is on the agenda of modern medical microbiology. Recently, nanotechnology has played a large role in applications for medicine and microbiology [1-2]. Nanoparticles (NPs) are increasingly used to target bacteria as an alternative to antibiotics [3]. 

In this work, polymer / metallic nanoparticle coatings were obtained by laser ablation.  Thin metal (Ag, Cu, Au) thin films produced by magnetron sputtering in an argon atmosphere on polymer substrates were used as targets. Laser ablation was performed with the use of an Yb3+-doped fiber laser HTF Mark, Bulat (λ = 1064 nm, pulsewidth FWHM τ = 120 ns). Laser pulses with pulse energy E=0.2 mJ, coming at f = 20 kHz, were focused by the objective of the galvanoscanner into a 30-μm wide (1/e-diameter ) spot on an inverted polymer substrate with a  metal film and scanned across 10x10 mm2 area with 14-lines/mm filling. Thus, polymer / metal nanoparticles in the form of a coating were transferred to a glass slide with a biofilm lying at a distance of 3 mm from the sample. Disk diffusion test was used to assess antibacterial properties of the studied coatings. The obtained nanocoatings demonstrate the excellent antibacterial properties relative to Gram-positive pathogen Staphylococcus aureus. In addition, Cu/polymer NPs showed higher antibacterial effect compared to the other metallic NPs. 
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