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The effect of microbubbles on high intensity focused ultrasound focal region

WANG Peng ZHAO Mengjuan WU Shijing CHANG Shihui JIAN Xiqi

(Department of Biomedical Engineering and Technology, Tianjin Medical University, Tianjin 300070, China)

Abstract The synergistic effect of microbubbles was used to enhance HIFU treatment focal region. However,
the effect of microbubbles on HIFU focal region in different acoustic conditions during HIFU therapy is not
clear. In this paper, the effect of power, exciting frequency, and initial bubble radius on the HIFU focal region
in tissue mimicing phantom with microbubbles was discussed based on the acoustic propagation equation,
Yang-Church bubble motion equation, bio-heat transfer equation, the finite difference time domain method
and Runge-Kutta method, and tested by experiments of tissue mimicing phantom with SonoVue microbubbles.
The results show that, as the input power, initial bubble radius and exciting frequency increasing, the size of
focal region increases. As the input power increasing, the shape of focal region changes, as the initial bubble
radius and the exciting frequency increasing, the focus moves away from the transducer side.
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Table 1 The parameters of numerical sim-

ulation
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WIUHIRFE Ty (°C) 20 37
i ¢ (m/s) 1497 1540
P p (kg/m?) 997 1060
K p (Pa/s) 0.001 0.005
B R G (MPa) — 0.05
WAREE 7T po (MPa) 1.013 1.013
MARMK I RE o (N/m) 0.072 0.056
W £ % o (Np/(m-MHz)) 0.2 4.5
#fL 3 K (W/mK) 0.6 0.0262
lk# C (J/kg/°C) 4182 5100
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Fig. 5 The curve of temperature distribution in axis at different input power
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Fig. 9 The curve of temperature distribution in axis at different exciting frequency
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