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Elucidation of generation mechanism and propagation behavior of femtosecond
laser-induced underwater shock wave, and development of microcapsules including
gas bubbles for regenerative medicine
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In this study, as one application of shock waves to regenerative medicine,
we propose a system that applies micro-shock waves from the outside to tissue structures assembled
from microcapsules containing gas bubbles and cells. For this application, to elucidate the
generation and propagation mechanism of femtosecond pulsed laser-induced shock waves, there are
three objectives: (1) to generate micro-shock waves by focusing a laser in water, (2) to find out
the optimal conditions for rupturing capsule, and (3) to investigate the propagation and attenuation

mechanisms of shock waves in a bubble-encapsulated capsule. As results, (1) two-dimensionally the
shock wave front and its propagation after the micro-shock wave was captured by using high-speed
images, (2) the pseudo-thickness of the micro-shock wave in water and silicone oil can be suggested,
and (3) it is necessary to take into account the law of conservation of energy and the effects of
air bubbles for CFD analysis.
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