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A?plication of hydroxyl radicals as a new high-level disinfection method:
elucidation of the bactericidal mechanism for spores
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In this study, the hydrogen peroxide photolysis technique was applied as a
safe, novel high-level disinfection method in prosthodontic clinical practice. The bactericidal
effects of this technique against bacterial spores were evaluated, and the mechanisms of action were

analyzed. The experiments utilized two bacterial species: Bacillus subtilis and Bacillus cereus.
Initially, spore cultivation methods were established, and the bacterial spores were observed using
phase-contrast microscopy and scanning electron microscopy (SEM). The hydrogen peroxide photolysis
technique demonstrated efficient bactericidal effects on Bacillus cereus spores. The bactericidal
action was wavelength-dependent and time-dependent. SEM and electron spin resonance (ESR) analyses
suggested that the hydrogen peroxide photolysis technique might alter or destroy some structural
components of the bacterial spores.
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