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Establishment of a Disinfection Method Applying Polyphenol Photooxidation
Reaction: Toward Safer Prosthetic Treatment
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In this study, we examined the bactericidal effect of the hydrogen peroxide

photolysis bactericidal method (a method using hydroxyl radicals produced by irradiating 3% hydrogen
peroxide with a 365-nm wavelength LED), which is the principal mechanism of action of the

polyphenol photolysis bactericidal method, on multidrug-resistant bacteria and bacterial spores.
Regardless of whether the bacteria were resistant, it was effective against multidrug-resistant
bacteria produced by Escherichia coli and Pseudomonas aeruginosa. Against bacterial spores obtained
from Bacillus cereus, the method showed the possibility of efficient sterilization by adjusting the
wavelength of the LED and the irradiation time. The disruption of the bacterial spore membrane was
confirmed by scanning electron microscopy. It suggests that the hydroxyl radicals generated by this
sterilization method may destroy the cell membrane of the bacterial spores and exert a bactericidal
effect.
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