— 102 (630) — AEMHEROHBERHE O FREITAIE Bl L 2 BRI £ 2 EEHMRICET 2 BRTIA

et ER CERRISEE 3 H)

AR O RE IR D IERBERIGHRIZ BIE L 72
FEHA I K BB EFEMERICBET % AR
BT filE, R|NEZ, @H &

A Basic Study on Ultrasonic Actuation Using Acoustic Radiation Force
for Noninvasive Tissue Characterization
Kazuaki MICHISHITA, Hideyuki HASEGAWA, and Hiroshi KANAI

A transcutaneous ultrasonic remote actuation and measurement method is proposed in this paper by
suppressing the intensity of the applied continuous ultrasound with the sum of the two slightly different
frequencies, f and f + Af, to be lower than the safety guideline (1 W/cm?). The cyclic radiation force
is intermittently applied by maintaining its envelope waveform of the difference frequency component of
Af. At the same time, an ultrasonic correlation-based method, namely the phased tracking method, is
employed to measure the minute displacement due to the actuation. The elastic modulus is calculated
from the resultant displacement, d(t), and the radiation pressure, Pg(t). The viscoelastic properties of the
object are determined from the frequency characteristics of the elastic modulus. From experiments using

silicone rubbers, it was shown that the proposed method has a potential for noninvasive measurement

of the viscoelasticity in regional area of an object.
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