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Noninvasive sensing of bone quality using piezoelectricity of bone
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The purpose of this study is to realize a “ bone quality” sensing method to

evaluate the crystallinity (orientation) of bone collagen noninvasively using the Acoustically
Assisted Electromagnetic Method (ASEM). The ASEM method detects the electrical polarization
(piezoelectric polarization) induced by ultrasound waves (sound pressure) through the
piezoelectricity of the object, and visualizes the spatial distribution of the polarization by
ultrasonic scanning. In this study, (1) two different rat disease models, knee immobilization and
diabetes mellitus, were created, and a tendency for piezoelectric polarization to decrease with
osteoporosis was found, and (2) a tendency for polarization in the direction of fiber orientation
was revealed. Furthermore, the introduction of pulse compression technology and ultrasonic array
probes has opened up the prospect of in-vivo high-speed imaging.
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