®
2020 2022

Exploring models for physical degradation of polymers using diluted dynamic
polymeric system

Sakai, Takamasa

28,500,000

In the study of the decomposition behavior of deteriorating polymer
materials, experiments were conducted using a dynamic polymer dilute system as a model that responds
to time and structural changes. A slime-like model material was designed from 4-branched
polyethylene glycol, and the correlation between microscopic dynamics and macroscopic viscoelastic
dynamics was elucidated. The existence of dissociation between the micro and macro scales and the
influence of component diffusion, such as micelles, was confirmed, and in vivo dynamics were
verified. Furthermore, by using a model viscoelastic liquid that spontaneously forms phase
separation, the presence of phase separation due to variables of 4-branched polyethylene glycol was
revealed. These research efforts are believed to deepen our understanding of the deterioration and
decomposition of polymer materials and contribute to the construction of more refined models.



ME DR ~ EFEILE ?

HERDOEHMER KW H 5 REDZERRH

fembE —
=a72E I
TLERE B |

NMR



(TetraaPEG

4
(TetraaPEG-GDL)
(Tetra-PEG-FPBA)

Tetra-PEG

Tobolsky

reference

20000

Sow
3
]

Y
:/%¥ dynamic covalent bond
4
PEG

Tetra-PEG slime

pH5-9

pH






21 21 1 12

Katashima Takuya Kobayashi Ryunosuke Ishikawa Shohei Naito Mitsuru Miyata Kanjiro Chung 8

Ung-il Sakai Takamasa

Decoupling between Translational Diffusion and Viscoelasticity in Transient Networks with 2022

Controlled Network Connectivity

Gels 830 830
DOl

10.3390/gels8120830

Katashima Takuya Kudo Ryota Onishi Ryoya Naito Mitsuru Nagatoishi Satoru Miyata Kanjiro 2

Tsumoto Kouhei Chung Ung-11 Sakai Takamasa

Effects of network connectivity on viscoelastic relaxation in transient networks using 2022

experimental approach

Frontiers in Soft Matter -
DOl

10.3389/frsfm.2022.1059156

Murakami Tomoya Hoshi Sujin Okamoto Fumiki Sakal Takamasa Katashima Takuya Naito Mitsuru 223

Oshika Tetsuro

Analysis of the sustained release ability of bevacizumab-loaded tetra-PEG gel 2022

Experimental Eye Research

109206 109206

DOl
10.1016/j .exer.2022.109206

Ishikawa Shohei Yoshikawa Yuki Kamata Hiroyuki Chung Ung-il Sakai Takamasa

14

Simple Preparation of Injectable Hydrogels with Phase-Separated Structures That Can Encapsulate
Live Cells

2022

ACS Applied Materials & Interfaces

35444 35453

Dol
10.1021/acsami -2c09906




Michael Charalambos Apostolides Demetris E. Patrickios Costas S. Sakai Takamasa 18

Dually-dynamic covalent tetraPEG hydrogels end-linked with boronate ester and acylhydrazone 2022

groups

Soft Matter 5966 5978
DOl

10.1039/D2SM00594H

Masubuchi Yuichi Yamazaki Ryohei Doi Yuya Uneyama Takashi Sakumichi Naoyuki Sakai Takamasa 18

Brownian simulations for tetra-gel-type phantom networks composed of prepolymers with 2022

bidisperse arm length

Soft Matter 4715 4724
DOl

10.1039/D2SM00488G

Katashima Takuya Kudo Ryota Naito Mitsuru Nagatoishi Satoru Miyata Kanjiro Chung Ung-il 11

Tsumoto Kouhei Sakai Takamasa

Experimental Comparison of Bond Lifetime and Viscoelastic Relaxation in Transient Networks with 2022

Well-Controlled Structures

ACS Macro Letters 753 759
DOl

10.1021/acsmacrolett.2c00152

Tang Jian Katashima Takuya Gupit Caidric Indaya Li Xiang Mitsukami Yoshiro Yokoyama Yuki 250

Sakumichi Naoyuki Chung Ung-il Shibayama Mitsuhiro Sakai Takamasa

Non-swellability of polyelectrolyte gel in divalent salt solution due to aggregation formation 2022

Polymer

124894 124894

DOl
10.1016/j .polymer 2022124894




Fujiyabu Takeshi Sakumichi Naoyuki Katashima Takuya Liu Chang Mayumi Koichi Chung Ung-il 8

Sakai Takamasa

Tri-branched gels: Rubbery materials with the lowest branching factor approach the ideal 2022

elastic limit

Science Advances -
DOl

10.1126/sciadv.abk0010

Okata Shinya Hoshina Katsuyuki Hanada Kazumasa Kamata Hiroyuki Fujisawa Ayano Yoshikawa 84

Yuki Sakai Takamasa

Hemostatic Capability of a Novel Tetra-Polyethylene Glycol Hydrogel 2022

Annals of Vascular Surgery 398 404
DOl

10.1016/j .avsg.2022.01.016

Ohira Masashi Katashima Takuya Naito Mitsuru Aoki Daisuke Yoshikawa Yusuke Iwase Hiroki 34

Takata Shin- ichi Miyata Kanjiro Chung Ung- il Sakai Takamasa Shibayama Mitsuhiro Li Xiang

Star- Polymer DNA Gels Showing Highly Predictable and Tunable Mechanical Responses 2022

Advanced Materials

2108818 2108818

DOl
10.1002/adma. 202108818

Ohira Masashi Nakagawa Shintaro Sampei Ryotaro Noritomi Takako Sakai Takamasa Shibayama 19
Mitsuhiro Li Xiang

Effects of network junctions and defects on the crystallization of model poly(ethylene glycol) 2023
networks

Soft Matter 1653 1663

DOl
10.1039/D2SM01036D




Aomura Kosuke Yasuda Yusuke Yamada Takeshi Sakai Takamasa Mayumi Koichi 19

Quasi-elastic neutron scattering study on dynamics of polymer gels with controlled 2023

inhomogeneity under uniaxial deformation

Soft Matter 147 152
DOl

10.1039/D2SM00784C

Masubuchi Yuichi Doi Yuya Ishida Takato Sakumichi Naoyuki Sakai Takamasa Mayumi Koichi 56

Uneyama Takashi

Phantom Chain Simulations for the Fracture of Energy-Minimized Tetra- and Tri-Branched Networks 2023

Macromolecules 2217 2223
DOl

10.1021/acs.macromol .3c00047

Ishikawa Shohei Kamata Hiroyuki Chung Ung-il Sakai Takamasa 11

On-demand retrieval of cells three-dimensionally seeded in injectable thioester-based hydrogels 2021

RSC Advances

23637 23643

DOl
10.1039/D1RA01934A

Sakumichi Naoyuki Yoshikawa Yuki Sakai Takamasa 53
Linear elasticity of polymer gels in terms of negative energy elasticity 2021
Polymer Journal 1293 1303

DOl
10.1038/s41428-021-00529-4




Fujiyabu Takeshi Sakai Takamasa Kudo Ryota Yoshikawa Yuki Katashima Takuya Chung Ung-il 127

Sakumichi Naoyuki

Temperature Dependence of Polymer Network Diffusion 2021

Physical Review Letters 237801
DOl

10.1103/PhysRevLett.127.237801

Ohira Masashi Katashima Takuya Naito Mitsuru Aoki Daisuke Yoshikawa Yusuke Iwase Hiroki 34

Takata Shin- ichi Miyata Kanjiro Chung Ung- il Sakai Takamasa Shibayama Mitsuhiro Li Xiang

Star- Polymer-DNA Gels Showing Highly Predictable and Tunable Mechanical Responses 2022

Advanced Materials

2108818 2108818

DOl
10.1002/adma. 202108818

Fujiyabu Takeshi Sakumichi Naoyuki Katashima Takuya Liu Chang Mayumi Koichi Chung Ung-il 8

Sakai Takamasa

Tri-branched gels: Rubbery materials with the lowest branching factor approach the ideal 2022

elastic limit

Science Advances eabk0010
DOl

10.1126/sciadv.abk0010

Yoshikawa Yuki Sakumichi Naoyuki Chung Ung-il Sakai Takamasa 11

Negative Energy Elasticity in a Rubberlike Gel 2021

Physical Review X 11045

DOl
10.1103/PhysRevX.11.011045




Tang Jian Katashima Takuya Li Xiang Mitsukami Yoshiro Yokoyama Yuki Chung Ung-il 7
Shibayama Mitsuhiro Sakai Takamasa

Effect of Nonlinear Elasticity on the Swelling Behaviors of Highly Swollen Polyelectrolyte Gels 2021

Gels 25 25

DOl
10.3390/gels7010025

100 41 19

48

2021

2021

Takamasa Sakai

Negative energy elasticity in a rubberlike gel

MACR02021

2021




2021

2021

Takamasa Sakai

Negative energy elasticity in a rubberlike gel

IUTAM Symposium on Gels

2021

Poly(ethylene glycol)

70

2021

70

2021




70

2021

Mechanical Properties of Doubly Crosslinked Gels

70

2021

70

2021

Velocity jump of crack propagation in rubber-like materials

IUTAM Symposium on Gels

2021




64

2021

Takeshi Fujiyabu

Universal Description of Diffusion Coefficient of Polymer Network

The 19th UT2-Mac Workshop

2021

2021

2021

2021




2021

2021

70

2021

70

2021

70

2021




70

2021

2021

PEG

2021

69

2021




69

2021

Poly(ethylene glycol)

69

2021

2021

179 11

2021




33

2021

2021

2021

Poly(ethylene glycol)

2021

2021

Takamasa Sakai

Tri-branched gels: Low branching factors make rubbery materials ultra_elastic

MRM2021

2021




Takuya Katashima

Effect of nano-dissociation kinetics on macroscopic viscoelasticity in four-branched transient networks

MRM2021

2021

2021

Relationship between dissociation kinetics and viscoelasticity in four-branched transient networks

2021

Takeshi Fujiyabu

Systematic and clear discussion about the polymer gel dynamics using well-defined macroscopic parameters of polymer gels

Pacifichem 2021

2021




Yuki Yoshikawa

Negative energy elasticity in a rubber-like gel

Pacifichem 2021

2021

Takamasa Sakai

Ultra-elastic hydrogel consisting of minimal network

Pacifichem 2021

2021

2022

2022




33

2022

de Gennes c*

33

2022

Takamasa Sakai

Low branching factors make rubbery materials ultra-elastic

SNU-UT Workshop

2022

2022




2022

Tri-branched gels: Low branching factors make rubbery materials ultra-elastic

JTBPS2022

2022

2022

2022




2022

77

2022

2022

Tri-branched gels: Rubbery materials with the lowest branching factor approach the ideal elastic limit

MRS2022

2022




2022

2022

2020

2020

69

2020




19

2020

MRM Forum 2020

2021

32

2020

2020

2020




25

60

2020

69

2020

2020

2020

69

2020




76

(2021 )

2020
Li Xiang
DNA
2020
2020
Li Xiang
69
2020
Li Xiang

20

2020




Li Xiang

DNA

2020

2021

Takamasa Sakai

Fundamentals and biomedical applicationsof hydrogels

Workshop 2020 on Sustainable Development: Nanobiomaterials

2020

Takamasa Sakai

Fundamentals and biomedical applicationsof hydrogels

2020

2020




78

2020

Takamasa Sakai

Developments in the fundamental physics of polymer gels and application as biomaterials

International webinar on gels and networks

2020

Takamasa Sakai

Development in fundamental physics of polymer gels

GPSK2020

2020

MRM2020

2020




2020

Takamasa Sakai

Development in the fundamental physics of polymer gels and application as biomaterials

Spring Meeting FOR2811

2021

25 ( ) 60

2020

69

2020




Takeshi Fujiyabu, Kengo Arai, Takuya Katashima, Ung-il Chung, Toshiyuki Shikata, Takamasa Sakai

Effect of Molecular Structure on Hydration Behavior of Poly(ethylene glycol) in Aqueous Solution

69

2020

Takeshi Fujiyabu, Yuki Yoshikawa, Masashi Ohira, Takuya Katashima, Naoyuki Sakumichi, Xiang Li, Ung-il Chung, Takamasa Sakai

Effect of Solvent Quality on Diffusion Coefficient of Polymer Network

69

2020

Li Xiang

32

2021

32

2021




2020

2021

101

2020

Takuya KATASHIMA, Mitsuru NAITO, Ung-il CHUNG, Kanjiro MIYATA, Takamasa SAKAI

Viscoelasticity of Transient Networks Composed of Mutually Reactive Branched Polymers

International Congress on Rheology, 2020

2020

Takuya Katashima

Viscoelastic Study on Transient Networks Composed of Mutually Reactive Branched Polymers

3rd GLowing Polymer Symposium in KANTO

2020




47

2020

Takuya Katashima

Mechanical properties of doubly crosslinked gels

69

2020

69

2020

2020




2020

2020

2020

2020

69

2020

19

2020




MRM Forum 2020

2020

32

2021

2020

76

(2021 )

2021




21 IPB

2021

2020-181612

2020

https://gel.tokyo/tetra-gel/

https://gel.tokyo/tetra-gel/




