(®)
2021 2023

Analysis of interaction between single cell and nanostructured surface to
clarify the sterilization mechanism due to nanostructure
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13,300,000

Bacteria adhering to nanostructures are killed as a result of cell membrane
damage caused by the physical interaction between the nanostructure and the bacteria. The process is
complex and has not yet been elucidated. In this study, we analyzed this process by simultaneously

acquiring electrochemical measurements which is very sensitive to the material interface and
fluorescence microscopy imaging. We also analyzed the interaction of nanostructures with bacteria
lacking lytic enzymes of bacteria. From these results, it was concluded that membrane damage is
caused by physical stress due to adhesion to the nanostructures, with the associated production of
stress-related substances and activation of the lytic enzymes.
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