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Research on embedding information into flexible biological tissue and its
tracing technology
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This research aimed to achieve the creation of electrical circuits in
flexible 3D structures and their functional operation (marking and tracing technology for living
organisms). Visualization and quantification of position, and evaluation of invasiveness on a wide
range of flexible materials. Optimization of dielectric design for instantaneous generation of
virtual electrodes and the relationship between bubbles that produce functional interfaces and
electric field concentration were clarified. Information embedding for a wide range of sizes and 3D
shapes in biological samples with different water content (impedance) was successfully performed to
evaluate the sensing capability of the optical magnetic sensor.
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. 1 Electrically induced microbubble device
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. 2 Magnetic direct drawing concept by electrically induced microbubble device
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. 3 Individual identification concept of small aquatic organisms

500
9bit 512

9bit/mm*Z HAFEE LT 5.
Rt ek L RS FAROEE

«—>

— Rt %

RER

. 4 Magnetic Tag Concept

(MO)

1bit



Opposite

electrode Bubble injector HERE e
(a) Enlarged figure
Electrode
Metal ion Bubble injector i
solution Micro-plasma-| ! e
(a) Metal ion bubble Bubble Plasma /

Metal deposition \ e 15

3D surface(substrate) Metal depositio

3D surface(substrate|

0 )

Cu Radical

spices

Plasma

. 5 Results of perforation of varioustargets by electric field-induced bubble scalpel and metal

Tuiatn

-(2).

@

Vi
Ri

embedding in various targets

1
E = 1Vitywiqm = sztwidth

R

Reactive field

create a reactive field

with plasma discharge

discharge

Ri

1)



(SPSB ) (MPSB ) (APSB )

g

Bubble diameter [um]
o
o 8
Bubble diameter [um]
o 3
o 8 8
\
(
Bubble diameter [um]
o 3
o 8 8

0 100 200 300 400 0 100 200 300 400

Time [us i Time [ps;
800 [ps] < 800 Time [ps] 00 [ps]

< 600 < 600 It S 600

o 400 & 400 o 400

& 200 £ 200 & 200

= (3 =

3 o > 9 L] L 5 o | W L

0 100 200 300 400 0 100 200 300 400 0 100 200 300 400

Time [ps] Time [ps] Time [ps]

Single Pulses to Single Bubble  Multi Pulses to Single Bubble  All Pulses to Single Bubble

APSB mode MPSB mode SPSB mode
(All Pulses to (Multi Pulses to (Single Pulse to
Single Bubble) Single Bubble) Single Bubble)
r 1T T 1 | —
é —6.0 | E}ggﬁ%on Transient Mode gg;I}; ing
c E 40 RSN ¢
ST et ’
5220 e
2 x 0 o o 7 % 24 2
L= 0 | 100
o ’_‘ Pulse interval[us]
M«mﬁz ".\
T — & ) = =

4 Ml

. 6 On electric field-induced bubble scalpels with a large dynamic range covering a wide range of target
injections and control of stable discharge regions within the bubbles



3 3 0 3

Beppu Kazusa lIzri Ziane Sato Tasuku Yamanishi Yoko Sumino Yutaka Maeda Yusuke T. 118

Edge current and pairing order transition in chiral bacterial vortices 2021

Proceedings of the National Academy of Sciences 2107461118
DOI

10.1073/pnas.2107461118

Kohei Oguma, Tasuku Sato, Tomohiro Kawahara, Yoshikazu Haramoto, Yoko Yamanishi 19(15)

Identification of aquatic organisms using a magneto-optical element 2019

Sensors 3254
DOI

10.3390/s19153254

Keita Ichikawa, Natsumi Basaki, Yu Yamashita and Yoko Yamanishi 10(6)

Plasma-Induced Bubble Microjet Metallization of Elastomer 2019

Micromachines 389
DOI

10.3390/mi10060389

24 8 8

Y. Yamashita, N. Basaki, S. Sakuma and Y. Yamanishi

ELECTRICAL PATTERNING SYSTEM UTILIZING ON-DEMAND MICRO-PLASMA-BUBBLES

Transducers 2021

2021




Yu Yamashita, Sakuma Shinya and Yoko Yamanishi

3D Electrical Patterning Utilizing Micro-plasma-bubbles

IEEE International Symposium on Micromechatronics and Human Science (MHS2021)

2021

Yu Yamashita, Sakuma Shinya and Yoko Yamanishi

Simultaneous Synthesis and Deposition by Utilizing Micro-plasma-bubbles

The Material Research Meeting 2021 (MRM2021)

2021

43

2021

2021

2021




12

2021

31

2021

2021

Yoko Yamanishi

Emergent Functions of Electrically-induced Bubbles

Interanational workshop on Molecular Cybernetics

2021




29

2020

88

2020

-RC-52- 62

2020

2020 in Kanazawa (

2020




42

2020

42
2020

42
2020

Yoko Yamanishi

Emerging functions of electrically-induced bubbles

The 6th Symposium on Theoretical and Applied Mechanics (

2020




S. Sakuma, N. Basaki, K. Ichikawa, Y. Yamanishi

In-situ 3D writing if microelectrodes based on plasma-assisted microplating

The proc. of the 24th Int. Conf. on Miniaturized System for Chemistry and Life Sciences (micro-TAS 2020)

2020

K. Oguma, T. Sato, T. Kawahara, Y. Haramoto and Y. Yamanishi

Magnetization-free micro-tag for biometric identification under water

Proc. of the 20th Int. Conf. on Solid-State Sensors, Actuators and Microsystems (TRANSDUCERS)

2019

2019 ( )

2019

2019 ( )

2019




2019 (

2019

10

2019

Yoko Yamanishi

Emerging Functions of Plasma-induced Bubbles

he 8th International Conference on BioSensors, BioElectronics, Biomedical Devices BioMEMS/NEMS&Applications 2019

2019

2021

731

PCT/JP2019/041260

2019




http://bmf.mech.kyushu-u.ac.jp/

(Haramoto Yoshikazu)

(30540869)

(82626)




