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Abstract: There is still no conclusive evidence that determines dominant mechanisms of 

sonoporation. To elucidate the mechanisms, we have been studying a high-speed 

microscopic system for observation of sonoporation phenomena. The main part of the 

system is an inverted-type fluorescence microscope with confocal optics, and a high-speed 

camera with a CMOS image sensor is used to visualize dynamics of cavitation bubbles 

during sonoporation at the maximum framing rate of 10 MHz. For detailed observation of 

bubble-cell interaction, an observation chamber was designed to enable the observation from a lateral direction. Phase 

contrast and fluorescence tehcniques were used for sensitive visualization of cell changes during sonoporation.  The 

system is also equipped with optical tweezers that can move a microbubble of several microns using a donut-shaped 

light beam. Several recent results that indicate usefulness of the system will be shown in the presentation.  
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