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Abstract

High Intensity Focused Ultrasound (HIFU) can achieve a non-invasive treatment
using sound wave transmission to heat the desired region. In this study, we tried to
develop a ring-shaped HIFU transducer for breast tumors to generate thermal lesions in
the tip region of the breast and to execute thermal therapy in the bottom of the breast.

Using piezocomposite material for ultrasonic transducer can lower the acoustic
impedance as well as increase the electro-mechanical coupling factor. The size of
transducer is 100 mm in radius, 100 mm in radius of curvature, 25 mm in height and
2.5 MHz in working frequency. The transducer consists of 16 elements. To verify the
output efficiency and stability, we measured the piezoelectric parameter ds3, acoustic
impedance and electro-acoustic efficiency.

At the present, the high frequency ring-shaped ultrasound transducer cannot reach
the requirements for a HIFU, while it can heat fresh pork tissues. This ultrasound
transducer can transmit the acoustic power to the center of a 6 cm gelatin phantom to

effectively raise the temperature.

Keywords: ring-shaped phased-array ultrasound transducer, hyperthermia, breast tumors,

piezocomposite material, HIFU
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641.9 9.1 1.4% 2.49
642.7 10.3 1.6% 2.46
646.3 9.4 1.5% 2.47
638.0 6.3 1.0% 2.50
628.8 9.4 1.5% 2.60
646.2 9.0 1.4% 2.53
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637.7 16.7 2.6% 2.58
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651.6 6.3 1.0% 2.51
640.6 10.4 1.6% 2.58
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14.80 50.16 13.57 49.40
17.27 49.84 16.24 52.30
21.32 47.26 13.37 48.98
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17.08 52.05 14.82 51.17
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40 33 82.5
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37 30 81.1
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39 32 82.1
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37 31 83.8
39 31 79.5
35 30 85.7
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