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Highlights
Chitosan–moxifloxacin coatings were engineered on polyethylene with durable adhesion via wet-chemistry. Coatings showed sustained moxifloxacin release and antibacterial effectiveness for S. aureus and E. coli up to 160 days.
Resumo/Abstract
Medical-grade polyethylene (PE) surfaces are susceptible to bacterial hospital-associated infections (HAIs). Antibacterial coatings based on natural polymers offer a promising strategy to prevent biofilm establishment while mitigating systemic antibiotic use. In this study, an antibacterial coating with prolonged activity was developed, based on prior work with moxifloxacin-loaded chitosan films (1). To promote coating adhesion on PE, an approach consisting in wet-chemistry functionalization followed by polydopamine activation was evaluated. A chitosan formulation crosslinked with tannic acid and FeSO₄ and loaded with moxifloxacin was then deposited onto PE by drop-coating. Films and coatings were produced for performance comparison. Samples were characterized by Scanning Electron Microscopy (SEM), profilometry, X-ray Photoelectron Spectroscopy (XPS) and wettability by contact angle. Coating adhesion strength was measured by pull‐off tests before and after aging in Phosphate Buffer Saline (PBS) for up to 35 days. Moxifloxacin release kinetics in PBS was quantified by High-Performance Liquid Chromatography (HPLC/UV). Antibacterial efficacy was assessed via disk diffusion test against seven ATCC strains and an indirect bacterial‐survival assay with E. coli and S. aureus over time. Piranha treatment (H2SO4:H2O 3:1 v/v) increased roughness and enhanced hydrophilicity, allowing polymer deposition PE coatings exhibited uniform coverage; . XPS confirmed successful carbon oxidate species after piranha treatment, and enabled the identification of polydopamine and chitosan, observed by oxygen and nitrogen enrichment. Coating adhesion strength on PE remained stable over 35 days in PBS, around 0.25 MPa. Antibiotic release profiles of film and coating were similar, with sustained release of moxifloxacin up to 160 days. Disk diffusion assays confirmed the broad-spectrum activity of the coating and its prolonged activity. Therefore, the wet‐chemistry functionalization approach followed by polydopamine activation yields a strongly adhered, antibacterial chitosan-based coating on PE that provides long‐term moxifloxacin release and effective inhibition of clinically relevant pathogens. This proof-of-concept study represents a straightforward strategy to produce antimicrobial coatings to reduce HAIs in medical devices.
(1) Sczesny, N.F. et al.; Antibiotics 2024, 13, 1055. https://doi.org/10.3390/antibiotics13111055
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