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6) Bactericidal effect of photolysis of H202 in combination with sonolysis of water via
hydroxyl radical generation
A7z (1@ R R )
The suspension of Staphylococcus aureus mixed with the different concentrations of
H320:z was irradiated simultaneously with a laser light (wavelength: 405 nm, irradiance:
46 and 91 mW/cm?2) and ultrasound (power: 30 w, frequency: 1.65 MHz) at 20+1° C of
the water bulk temperature for 2 min. The combination of laser and ultrasound
irradiation significantly reduced the viable bacterial count in comparison with the laser
irradiation of H2O2 alone. By contrast, the ultrasound irradiation alone exerted almost
no bactericidal effect. These results suggested that the combination effect of photolysis
of H202 and sonolysis of water on bactericidal activity was synergistic. It was suggested
that the combination effect of photolysis of H202 and sonolysis of water on bactericidal
activity would be exerted via oxidative damage of cellular components such as DNA.
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7) Controlled unseeded cavitation for doxorubicin potentiation



M. Lafond (Tohoku University)

Ultrasonic cavitation is of great interest in various biomedical applications. Particularly
in cancer therapy, various ways to enhance chemotherapeutic agents has been explored
(sonoporation, enhanced retention effect, sonosensitive drug carriers, sonodynamic
therapy...). The present works employ a two confocal transducers apparatus and a
control loop with passive cavitation detector to generate cavitation in a controlled
manner (both stable and inertial). Firstly, in vitro experiments show for stable
cavitation the possibility to increase the efficacy of doxorubicin (both on mortality and
cell proliferation rate). Mechanistic studies suggest an indirect interaction between
cavitation and the efficiency of DNA repair processes of the studied 4T1 tumor cells.
Although this result was not observable in vivo, a safety study was conducted in vivo.
Both the effect on healthy tissues and the potential metastatic spreading were assessed.
Only slight damages were observed on healthy tissues (muscle, vein, nerve, bone, skin,
liver). Surprisingly, it was also shown that the metastatic spreading was reduced
compared to the mice which did not receive ultrasound. This work suggests the safety
and the possibility to employ cavitation in vivo but also the difficulty to transfer the
studied mechanisms from in vitro to in vivo environment.
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