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Preliminary study of a wireless pressure sensor system by ultrasonographic
imaging of bubbles
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In this studg, we propose an estimation method of the environmental pressure
by measuring the eigenfrequency of bubbles with an ultrasonic diagnostic equipment. The method is
based on that the eigenfrequency chan%es depending on the external pressure. First, it was
theoretically estimated how the eigenfrequency of the bubbles varies with the external pressure.
After that, we confirmed the possibility that the external pressure can be obtained as Doppler shift
of pulse wave Doppler in ultrasonic diagnostic equipment by using the ultrasonic contrast agent as

a bubble.



Fig.1

[1-3]

wo = f(Po)

_ 3k <P 4 4x )
PR\ 3R

1 p
um X
Wo Pa
AP

Awq

Awy = f(Po) — f(Fa)
= f'(F,) X AP

1 3k p
2 L Ry?

2
Cp
fa [Hz]
fd = ZU/C X f;

(5]
m/s

mm/s m/s
MHz

fa

4x

+
% " 3kR,

AP

X AP

Wo

(4]

1

K
Ry
1N/m[4]

C

2)

P
Cp, = 10 [rad/Pa-s]

v [m/s]

10 Hz

3)

10 kHz

1530



Y PR

E@ﬁﬁm[

hoemes | N

I AELE L R

] -

BN ™

Fig.3
Pa
kPa
Pa kPa
Fig.2
Fig. 3
60 rpm
-10 0 10 kPa
Fig. 4 (a-c) Fig. 4

(a) -10 kPa

(b) 0 kPa

=+20

|
~+10

TR T R

=10

m/s

=-20

(c) 10 kPa
Fig. 4

(@) -10 kPa (b) 0 kPa (c) 10 kPa

(@ () (o)
-10 0 10 kPa
60 rpm



" Journal of Japan Society of
Computer Aided Surgery vol. 6, no. 3,
pp.287-288 2004
[2] Kenta Kuwana, Tetsuji Dohi, Yashushi
Hshimoto, Kiyoshi Matsumoto, Isao Shimoyama,
“Implantable telemetry capsule for monitoring
arterial oxygen saturation and heartbeat,” 30th
Annual International Conference of the IEEE
Engineering in Medicine and Biology
Society(EMBC2008), pp. 3204-3207, Vancouver,
Canada, Aug. 20-24, 2008.

(3]

”

2008
2A1-C19 Jun. 6-7 2008
[4] Philippe Marmottant, Sander van der Meer,
Marcia Emmer, Michel Versluis, Nico Jong,
Sascha Hilgenfeldt, D. Lohse , “A model for
large amplitude oscillations of coated bubbles
accounting for buckling and rupture, ” J. Acoust.
Soc. Am. vol. 118, no. 6, pp. 3499-3505, 2005.
(5] ‘ "

2002

@
KUWANA, Kenta

00593055




