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Dynamic characteristics of ultrasonic microbubble at low
frequency and its biological effects

QIAN Meng-Lu CHENG Qian
(Tongji University , Institute of Acoustics , Shanghai 200092)

Abstract Based on the Lagrangian equation with dissipation function, the motion equa-
tion of a microbubble with shell is obtained, and the dynamic characteristics of microbub-
ble with shell in free space are studied. It shows that the inner and outer maximum radii of
the microbubble increase when the acoustic pressure and its initial radius increase, as well
as when the ultrasonic frequency decreases. A new forward Mie scattering technique for
measuring the bubble radius with laser wavelength is developed. The injuries of micro-
blood vessel in a tumor of a living animal were observed in real time by a stereo microscope
system. It shows that: (1) The micro blood-vessel of tumor is embolized by thrombus
which is formed when the vessel is injured by its periodical expanding and constricting un-
der the action of a microbubble radiated with ultrasound, and the tumor growth is lowered.
(2) The VEGEF of the micro-blood vessel and the tumor cell can be damaged by microbub-
ble combined with low frequency ultrasound, the regeneration of micro-bloed vessel and
tumor being reduced. Therefore it is necessary to develop the technique of microbubble
combined with low frequency ultrasound.
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