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Creation _of Next Generation Biocompatible Intelligent Fibers and Their
Application to Interactive Wearable Systems

KUROSU, Hiromichi

13,600,000

NMR

) PET

We _have successfully realized void free plating of Pt on silk fiber by using

supercritical carbon dioxide and moreover electrochemical deposition of high functional inorganic
oxide such as titanium oxide on the metal-plated fiber. Solid-state NMR measurements of these
fibers provided information on the higher-order structural changes due to plating, which can be fed
back for further functional improvements.

As an application of these intelligent fibers, we have been working on the development of sensing
wear that can visualize heart rate, respiration, and exercise using smart textiles. We also showed
the feasibility of health monitoring during sleep, which can store human information measured by
sensing wear as big data in the cloud and detect abnormalities using statistical analysis. In
addition, we showed the conditions for thermal stimulation that enhances comfort. We also showed the

applicability to support for the visually impaired and communication support via stuffed animals.

€02



(B) :26282013)



ot
B | P

\ Se-Co,ic & B ® e

° B D o O
2 \ @

ScCOLICHMEL  Se-CO,ic X B AYak
U e o EEBAAY SRR
Sc—C0, ol A A Hor
@k r5x LR [ o= ik

v N S
&8 DRI TR Sc-CO,ICHAR L
gt remsry RO
v BT 4 JB B i
DA O RE '&E'f{/ xinéﬁ'l _ r

Oe ® »C e ®

iz £ T2 S J
@ QKO ZE Om. T
\ N \ N /

CP/MAS PST-

NMR
echo/MAS
- (Ty)

JIS L1013 20
65

Wifi

Bluetooth
80 70 4 50 40 4



EEMEOE -5 —%
RROPAIBICBEDATF
HhUCBHICER

PET(
Ni-P

Pd ]
hexafluoroacetylacetonate

Ni-P/PET Ni-P
4
PET 0.244 Q
1
Ni-P / PET
2.0Q
Ni-P/PET 1
0.616%Q2

Ni-P / PET

0.102Q

3
/ /
3.0
525} ®
— 2.0} $
5}
% 1.5} @ As deposited
<10k A First adhesion test
= 0'5 @ Sccond adhesion test
P 3
! A
e & |
o > 10 15
Ni-P Deposition time (min)
4: Ni-P / PET Ni-P
5 15 Ni-P /
Ni-P Ni-P
5 10
0.5Q2 2
15
0.178Q 2
Ni-P / PET



Im

JIS

0.3 /s



14 12 0 6

Tokuoka Kenichi Chen Chun-Yi Chang Tso-Fu Mark Chiu Wan-Ting Kurosu Hiromichi Sone Masato

223

Metallization of PET textile utilizing supercritical CO2 catalyzation

2020

Microelectronic Engineering

111233 111233

DOl
10.1016/j .mee.2020.111233

Chiu Wan-Ting Chen Chun-Yi Chang Tso-Fu Mark Hashimoto Tomoko Kurosu Hiromichi Sone Masato 294

Ni-P and Ti02 codeposition on silk textile via supercritical CO2 promoted electroless plating 2019

for flexible and wearable photocatalytic devices

Electrochimica Acta 68 75
DOl

10.1016/j -electacta.2018.10.076

Wan-Ting Chiu, Chun-Yi Chen, Tso-Fu Mark Chang, Tomoko Hashimoto, Hiromichi Kurosu, Masato Sone 204

Ni-P and Ti02 Codeposition on Silk Textile via Supercritical CO2 Promoted Electroless Plating 2018

for Flexible and Wearable Photocatalytic Devices

Electrochemica Acta 68-75
DOl

10.1016/j -electacta.2018.10.076,

Wan-Ting Chiu, Chun-Yi Chen, Tso-Fu Mark Chang, Yuma Tahara, Tomoko Hashimoto, Hiromichi 350

Kurosu, Masato Sone

Platinum Coating on Silk by a Supercritical CO2 Promoted Metallization Technique for 2018

Applications of Wearable Devices

Surface & Coating Technology 1028-1035

DOl
10.1016/j -surfcoat.2018.02.070,




Katsunari Sato, Manami Usui

10894

Assessment of Perceived Intensity and Thermal Comfort associated with Area of Warm Stimulation 2018

to the Waist

EuroHaptics2018 106-113
DOl

10.1007/978-3-319-93399-3_10

W.T. Chiu, B.H. Woo, M. Sano, T.F.M. Chang, C.Y. Chen, T. Hashimoto, H. Kurosu, M. Sone 2

Highly reliable metallization on polymer and their fundamental characteristics toward wearable 2018

devices applications

Advances in Biosensors: Reviews, IFSA Publishing 1-86
DOl

Chiu Wan-Ting Tahara Yuma Chen Chun-Yi Chang Tso-Fu Mark Hashimoto Tomoko Kurosu 164

Hiromichi Sone Masato

A Supercritical CO2 Promoted Electroless Ni-P Plating on Silk and Their Fundamental 2017

Characteristics Investigations

J. Electrochem. Soc. D406 D411
DOl

10.1149/2.0551707jes

Chiu Wan-Ting Tahara Yuma Chen Chun-Yi Chang Tso-Fu Mark Hashimoto Tomoko Kurosu 175

Hiromichi Sone Masato

Silk-Pt composite integration by supercritical carbon dioxide assisted electroless plating for 2017

medical devices application

Microelectronic Engineering 34 37

DOl
10.1016/j .mee.2016.12.024




Chiu Wan-Ting Tahara Yuma Chen Chun-Yi Chang Tso-Fu Mark Hashimoto Tomoko Kurosu 56

Hiromichi Sone Masato

Fundamental Property Assessments of Biocompatible Silk?Pt Composite Prepared by Supercritical 2017

Carbon Dioxide Promoted Electroless Plating

Ind. Eng. Chem. Res. 8864 8871
DOl

10.1021/acs. iecr.7b01749

Chiu Wan-Ting Chen Chun-Yi Chang Tso-Fu Mark Tahara Yuma Hashimoto Tomoko Kurosu 253

Hiromichi Sone Masato

Fabrication and Photocatalytic Performance of Au/ZnO Layered Structure on Silk Textile for 2017

Flexible Device Applications

Electrochimica Acta 39 46
DOl

10.1016/j -electacta.2017.09.041

Chiu Wan-Ting Chen Chun-Yi Chang Tso-Fu Mark Tahara Yuma Hashimoto Tomoko Kurosu 350

Hiromichi Sone Masato

Platinum coating on silk by a supercritical CO2 promoted metallization technique for 2018

applications of wearable devices

Surface and Coatings Technology 1028 1035
DOl

10.1016/j -surfcoat.2018.02.070

10
NMR 2017
479-482

DOl




Sato Katsunari Usui Manami 10894

Assessment of Perceived Intensity and Thermal Comfort Associated with Area of Warm Stimulation 2018
to the Waist

EuroHaptics 2018 106 113

DOl
10.1007/978-3-319-93399-3_10

2017

Nanofiber 22-28

DOl

45 13 18

Kenichi Tokuoka, Wan-Ting Chiu, Chun-Yi Chen, Tso-Fu Mark Chang, Akiko Saji, Hiromichi Kurosu, Masato Sone

Effects of Deposition Temperature on Electroless Plating of PET Catalyzed in Supercritical C02

International Thin Films Conference

2019

Kenichi Tokuoka, Wan-Ting Chiu, Chun-Yi Chen, Tso-Fu Mark Chang, Akiko Saji, Hiromichi Kurosu, Masato Sone

Ni-P/PET Fiber Prepared by Supercritical CO2 Catalyzation for Wearable Device Applications, 45th International Conference on
Micro & Nano Engineering

45th International Conference on Micro & Nano Engineering

2019




Chiu Wan-Thing Chang Tso-Fu Mark

2019

Katsunari Sato and Nanako Matsuda

Thermal Wear for Stuffed Animal to Enhance Therapy Effect

WorldHaptics2019

2019

Anzai Emi, Kawaji Wakana, Fujimoto Wakayo, Honda Mayumi and Saiwaki Naoki

Development and Validation of a Novel Smart Elastic Joint Support for Monitoring Human Body Movement

SICE Annual Conference 2019

2019

W.Fujimoto, W.Kawaji, M.Honda, E.Anzai, M.Yamauchi and N.Saiwaki

Development of Sensing Ware Using Printed Electronics for Respiratory Measurement

Comfort and Smart Textile International Symposium 2019

2019




W.Fujimoto, M.Honda, E.Anzai and N.Saiwaki

tudy of Effective Costume and Interaction for loT Nurse Robot

Comfort and Smart Textile International Symposium 2019

2019

Comfort and Smart Textilelnternational Symposium 2019

2019

loT

2019

2019




2019

loT

loT

2019

2019

2019

63

2019




63

2019

loT

37

2019

loT

63

2019

2019




Wan-Ting Chiu, Chun-Yi Chen, Tso-Fu Mark Chang, Tomoko Hashimoto, Hiromichi Kurosu, Masato Sone

Silk/Ni-P/Ti02 Composite Material Prepared by Supercritical CO2 Promoted Electroless Plating for Flexible Photocatalytic
Device Applications

44rd International Conference on Micro & Nano Engineering (MNE2018)

2018

an-Ting Chiu, Yuma Tahara, Chun-Yi Chen, Tso-Fu Mark Chang, Tomoko Hashimoto, Hiromichi Kurosu, Masato Sone

Zn0/Au Layered Silk Prepared by Supercritical C02 Promoted Electrodeposition toward Applications in Flexible Electronic
Device

Taiwan-Japan-US Joint Workshop on Energy Materials and Sustainable Development

2018

Wan-Ting Chiu, Chun-Yi Chen, Tso-Fu Mark Chang, Tomoko Hashimoto, Hiromichi Kurosu, Masato Sone

Co-Deposition of Ni-P/Ti0O2 on Silk Textile by Supercritical CO2 Promoted Electroless Co-Deposition for Gas sensor
Applications

The 2nd Taiwan-Japan Joint Symposium in Taiwan, by The study group of the Integrated MEMS of JSAP & Nano Engineering and
Microsystem Technology Conference

2018

Wan-Ting Chiu, Chun-Yi Chen, Tso-Fu Mark Chang, Tomoko Hashimoto, Hiromichi Kurosu, Masato Sone

Co-deposition of Ni-P and P25 on Silk Textile by Supercritical CO? Promoted Electroless Plating for Flexible Photocatalyst
Applications

22nd Topical Meeting of the International Society of Electrochemistry

2018




Wan-Ting Chiu, Yuma Tahara, Chun-Yi Chen, Tso-Fu Mark Chang, Tomoko Hashimoto, Hiromichi Kurosu, Masato Sone

Zn0 Synthesis on the Au Metallized Silk Textile for Flexible Photocatalyst Application

TMS 2018 Annual Meeting & Exhibition

2018

2019

loT

2018

loT

2018




2018

loT
2018
2018
, W.T. Chiu, C.Y. Chen, T.F.M. Chang,
€02 Ni/PET
66

2019




,Chiu Wan-Thing,Chang Tso- Fu Mark, , , ,

2018

Akiyama Rioko, Chiu Wan-Thing,Chang Tso-Fu Mark,Hashimoto Tomoko,Sano Naoko,Sone Masato, Kurosu Hiromichi

Higher-order structure analysis of new sensing fibers

The 12th SPSJ International Polymer Conference

2018

Akiyama Rioko,Taniguchi Miho,Chiu Wan-Thing,Chang Tso-Fu Mark, Hashimoto Tomoko,Sano Naoko,Sone Masato,Kurosu Hiromichi

Higher-order structure analysis of metallized silk fibroin by solid state NMR

2018

, ,Chiu Wan-Thing,Chang Tso-Fu Mark, , , ,

2019




Wan-Ting Chiu, Yuma Tahara, Chun-yi Chen, Tso-fu Mark Chang, Tomoko Hashimoto, Hiromichi Kurosu, Masato Sone

Composite of ZnO/Au Hybrid Structure on Silk Textile for Flexible Photocatalyst Application

TMS 2018 Annual Meeting & Exhibition

2018

Wan-Ting Chiu, Yuma Tahara, Chun-Yi Chen, Tso-Fu Mark Chang, Tomoko Hashimoto, Hiromichi Kurosu, Masato Sone

Zn0 Synthesis on the Au Metallized Silk Textile for Flexible Photocatalyst Application

TMS 2018 Annual Meeting & Exhibition

2018

Wan-Ting Chiu, Yuma Tahara, Chun-Yi Chen, Tso-Fu Mark Chang, Tomoko Hashimoto, Hiromichi Kurosu, Masato Sone

Property Enhancement of Platinum Metallization on Silk by Supercritical Carbon Dioxide Promoted Electroless Plating

ACT2017 International Thin Films Conference

2017

Wan-Ting Chiu, Haochun Tang, Chun-Yi Chen, Tso-Fu Mark Chang, Hiromichi Kurosu, Masato Sone

Realization of flexible and photocatalytic ZnO/Au/silk composite materials as components in wearable devices

TSCFA 2017 Annual Meeting

2017




Wan-Ting Chiu, Yuma Tahara, Chun-yi Chen, Tso-fu Mark Chang, Tomoko Hashimoto, Hiromichi Kurosu, Masato Sone

Zn0/Au Hybrid Layered Structure on Silk Textile Prepared by Supercritical Carbon Dioxide Promoted Electrodeposition for
Application in Flexible Multifunction Electronic Devices

43rd International Conference on Micro & Nano Engineering (MNE2017)

2017

Tomoko Hashimoto, Yuma Tahara, Mitsuo Sano, Tso-Fu Mark Chang, Masato Sone and Hiromichi Kurosu

Structural analysis of metal depositing Nylon 66 for the novel wearable device

The 2nd International Symposium on Biomedical Engineering

2017

2017

loT loT

2017




2017

loT

226

2017

loT

65

2017

2019

368




2019

267

(Sone Masato)

(30323752) (12608)
(Saiwaki Naoki)

(20252637) (14602)
(Sato Katsunari)

(00708381) (14602)
(Hashimoto Tomoko)

(10589930) (14602)
(Chang Tso-Fu Mark)

(10647069) (12608)







