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Use of a mid-infrared free-electron laser to treat infectious diseases: Its
bactericidal effects against gram-negative bacteria
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This study is based on the bactericidal effect of FEL on periodontopathic
bacteria such as Porphyromonas gingivalis and Escherichia coli as endemic Gram-negative bacteria,
and the effect of infrared free electron laser on periodontopathic bacteria was evaluated by
analyzing the infrared absorption wavelengths of various bacteria and irradiating them with various
wavelengths determined. The results showed that the laser®s bactericidal effect was significantly
enhanced by irradiation at wavelengths up to 6.62micrometre. As a result, the antibacterial effect
was observed at the wavelength of 6.62micrometre, which corresponds to the C-H stretching vibration
mode. The 6.62micrometre irradiation group was the most superior to the other wavelengths in

inhibiting bacterial growth.
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