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Filter effect of ultrasonic cavitation on spherical microorganisms and
microcapsules

Yamamoto, Ken
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Spherical microor?anisms and microcapsules are irradiated with
high-frequency ultrasonic waves of several hundred kHz to several MHz with constant sound power,
size distribution is evaluated using a nanoparticle size distribution analyzer, and the state of
destruction by ultrasonic cavitation is quantitatively determined.We also attempted to measure the
elastic modulus of a spherical object using the force curve mode of a scanning probe microscope, and
theoretically investigated the mechanism of cell wall or spherical shell destruction mainly due to
mechanical resonance using the values.Using the frequency dependence of the destruction of spherical
microorganisms and microcapsules, we succeeded in ultrasonically destroying only objects of
arbitrary size in a polydisperse particle system. On the other hand, we have obtained sufficient
knowledge that it is possible to destroy other than arbitrary sizes by using this feature.



OH
kHz

kHz OH

20kHz
kHz kHz MHz

g m

IR T 2T, RO AR E 2 — o Dt & L TRIE-ERIRM IR A 0 = X L 2 i

kHz MHz
3 2
shell model
Q
20, 400 kHz, 1.0, 2.4, 3.4, 4.3 MHz
0w
15+ 1
SEM
1:4
7.2 % 1 SEM
2 30 min
%] (b m]
0.3 — 50 pm

20 kHz

4.3 MHz 15u m



SEM

3 SEM
3
a 20 kHz M m
8um
b 400 kHz Mom
5um

c , d 1.0—3.4 MHz
e 4.3 MHz g m
S5um

S5um
15y m

Shell-model

8 MHz 10p m 10p m

20 kHz

10 —20 pm
1.6 MHz

3.6 MHz

1 Beforesonication
[ After sonication for 30 min

(8) 20 kHz ﬂ

(b) 400 kHz _
(¢) LOMHz . w

(d) 24 MHz I. w

5y m

(€) 3.4 MHz .

(f) 4.3 MHz W

0.3 0.6 12 22 4.2 7.8 144 269 50.0
Particlesze [um)]
2
2um

k Hz

SEM

26 200 430 kHz 1.6 3.6 MHz

1.6 MHz




3 3 0 1

Inui Ayaka Honda Atsushi Yamanaka Shohei lkeno Takashi Yamamoto Ken 70

Effect of ultrasonic frequency and surfactant addition on microcapsule destruction 2021

Ultrasonics Sonochemistry 105308 105308
DOI

10.1016/j .ultsonch.2020.105308

Hashimoto Yuko Otani Yuto Yabunaka Atsushi Ikeuchi Ryosuke Yamamoto Ken 41

Inactivation of Escherichia coli, Saccharomyces cerevisiae and Bacillus subtilis by ultrasonic 2020

cavitation

Acoustical Science and Technology 877 884
DOl

10.1250/ast.41.877

Sugino Fumiya Yamamoto Ken 60

Mechanism for ultrasonic pitting of starch particles 2021

Japanese Journal of Applied Physics SDDD08  SDDD08
DOI

10.35848/1347-4065/abef09

13 0 3

Fumiya Sugino, Ken Yamamoto

Study of ultrasonic pitting mechanism on starch particle

The 41st Symposium on UltraSonic Electronics

2020




E.coli

S.cerevisiae

2021

2021

29

2020

29

2020

29

2020




Vibrio cholera Enterococcus faecalis

2019

2019

Yuko Hashimoto, Ken Yamamoto

Inactivation of Escherichia coli and Saccharomyces cerevisiae by ultrasonic cavitation

International Congress on Ultrasonics

2019

Ayaka Inui, Shohei Yamanaka, Kota Shiba, Ken Yamamoto

Observation of sonoluminescence during sonication to destruct microcapsules

International Congress on Ultrasonics

2019




27

2018

27

2018
2019

2019
2019

2019







