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Abstract
Biofilm formation by L. monocytogenes in food processing and storage environments remains a major challenge because of its persistence and tolerance to conventional sanitation strategies [1,2]. This study investigated the anti-biofilm potential of a visible-light-activated tungsten trioxide-based photocatalyst, NEP6, under 405 nm LED illumination [3-5]. The photocatalyst formulation consisted of a tungsten trioxide-based photocatalyst (QB22), a silica-acrylate coating matrix (SC1120), and TPO photoinitiator. NEP6 was evaluated as a surface coating at concentrations ranging from 0 to 1.0 wt% for inhibition of early biofilm development. As an initial screening step, 24 L. monocytogenes strains were evaluated for biofilm-forming ability in 10-fold diluted brain heart infusion (BHI) broth using crystal violet assay, with confirmation by viable cell enumeration. Among the strains screened, L. monocytogenes BAA-676 exhibited the strongest biofilm formation, whereas strain 13932 showed the weakest, and both were selected as representative strong and weak biofilm-forming strains for comparative anti-biofilm evaluation. The anti-biofilm activity of NEP6 was further assessed under different illumination distances (5, 10, and 15 cm) and temperatures (10 and 25°C) during 48 h early biofilm development. Results indicate that visible-light-activated NEP6 inhibited early biofilm development and enhanced the anti-biofilm efficacy of LED treatment under selected conditions, indicating improved biofilm control compared with LED illumination alone through surface-associated photocatalytic activity [3-5]. These findings demonstrate the potential of visible-light-activated photocatalytic coatings as a promising light-assisted strategy for controlling L. monocytogenes biofilms on food contact surfaces.
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