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Isochoric Hydrogels Possessing Thermal Hardening and Toughening

Nonoyama, Takayuki
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Polymer materials are generally hard (glass state) and soft (rubber state)
at low and high temperatures respectively, so that plastic products become soft when heated.
Contrary to this intrinsic property of polymers, we have created the world®"s first polymer gel that
is soft at low temperatures and hard at high temperatures. This polymer gel can be easily prepared
from versatile, inexpensive and non-toxic raw materials that are also used for food additives. It is

soft and stretchable at relatively low temperatures near room temperature, but it rapidly harden so
much above a certain temperature. This phenomenon utilizes the temperature-responsive phase
separation of polymers. Previously, the gel phase separation was not strong enough to vitrify the
structure. A very strong phase separation was achieved by introducing a mechanism whereby the
thermophile protein is stabilized even at high temperatures.
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