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Fundamental research on physical properties of tumor
using ultrasonic wave method

*M. Date, N. Ino, M. Haruta, Y. Murayama, and S. Omata (Nihon University)

Abstract— Methods for measuring hardness in both the medical and industrial fields are highly necessary. Current
technology such as ultrasonography can determine the shape, size and position of an internal organ, but cannot measure
local hardness. Furthermore, industrial hardness measurements usually involve stress and distortion thereby causing
damage to the measured objects. Thus, we developed a sensor for non-contact measurement of hardness based on the
phase shift method and tested it viability by measuring the hardness of silicone gum. Although strong correlation
between independently measured stiffness value of silicone gum and corresponding phase shift measurements was
demonstrated (R* = 0.9823), the method of measurement was very difficult as it depends on the control of many outside
factors.
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Fig.2 Mechanical oscillating model
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Fig.6 Measuring system using X-Y scanning method
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Fig.9 Phase shift vs. stiffness for silicone rubber
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