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Development of sterilization technique based on the use of photo-sensitive
bactericidal molecules for cell and tissue processed products
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We investigated photobactericidal action of the combination of ferulic acid

(FA) and ultraviolet-A (UV-A). The combination resulted in significant bactericidal activity against
gram-negative and -positive bacteria. The lipid peroxidation level increased after the same
treatment as described above. The Pl fluorescence level, which represents the increase in
permeability of cell membrane and its damage, also elevated. In the dark, the CTC fluorescence level
on the basis of the respiratory activity of bacterial cells showed a 16% reduction after FA
treatment, as compared with untreated cells. These results suggested that the photobactericidal
action is due to adsorption of FA onto the bacterial membrane, followed by oxidative disruption. We
synthesized three hydroxyl methacrylate polymers conjugated with FA at the side chain. Compound 10,
possessing 15,000 as molecular weight, showed high bactericidal activity, which was comparable to

free FA, corresponding to FA amount in the polymer.
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