FFiHmiDrEZEe U I
7O742 - I\ ROTILDOBIR

Creating Active Hydrogels Having Soft . -
Tissue-Like Functions VI MIT—DHF

— —
p T . ; E§ %J’ L‘m
¥ 45{\_{_«‘ -,-t-«%!m) Ea - rf'. . k-
Fo N PR

Soft 4
Mechanics

Gel
Chemistry

iRl S i : N
\ W —_— 702X 4

VIR TV MNNAY—HARE .. ¥ Physics et
Laboratory of Soft & Wet Matter, Faculty of Advanced Life Science . e R
8iE \ 1818

3 BE &@l53= Jian Ping GONG, Professor

HEHE B G Tasuku NAKAJIMA, Associate Professor Al S

HEEEY IR H = Tsutomu INDEI, Associate Professor " A
50

Interface

ORFADR

4 RO BE R BRI (C T S N
SRERAE) - MEETES L DRIE

BROLSE VT R8T Y M\ ROSVSERSRBHICRM U EEZ B U, SR
PALAZDESI: B LT HEUCEZEE COILAMEIG =N CULND, T4 (E. ZHFRBDBE RN DIMERY /R
— e REDGE, MIRN, EF0, EMOANREZHRENICHANDT T, MEE
J | MEHEEDZHBTOT T - )\ ROSILEER L., BN SIEAE TORE

S W WEFEEITD TS,

IR U

N o i avehy

RIS

Hydrogels bear some similarities to biological tissues, for example their soft and hydrated form, and hence have been

Investigated as synthetic equivalents of biological tissues. Our strategy is to design tough hydrogels with multiple functionalities

to broaden their applications in biological and industrial fields. The principle for designing such hydrogels is to incorporate

physical, chemical, and biological approaches based on ingenious ideas of each researcher.
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Muscle-like self-growing hydrogels Soft materials showing rubbery-to-glassy transition
inspired by biological metabolism via extreme phase separation
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From the experiences that plastic bottles become soft and melt at high temperatures, general
polymers show a hard glassy state and soft rubbery state at low and high temperatures,
respectively. We are researching on the soft materials showing a rubbery-to-glassy transition with
increasing temperature, which is the completely opposite to the common feature of polymers, and
the hardness instantly jumps 1000 times or more. This materials have been expected to be applied
to fuel-efficient tires and heat response protectors in near future.

From the viewpoint of material science, living tissues are materials that grow by metabolic
reactions with taking nutrients from the outside. Inspired by such biological metabolism, we have
developed a “self-growing hydrogel”, which can take in its raw materials (nutrition) from the outside
and show chemical reactions in response to mechanical stimuli. The self-growing hydrogel exhibits
muscle-like hypertrophy and toughening after applying repetitive mechanical stimuli.
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