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Combining the Toughness, Self-healing, and Degradability of Polymeric Materials
by Separating Thermodynamic Stability and Kinetic Mobility

Ryohei IKURA™

To overcome the trade-off of two desirable properties, this project investigated the three approaches for the
separation between “thermodynamic stability” and “kinetic mobility” of the polymeric materials. In the first
approach, toughness and enzymatic degradability are successfully balanced by movable cross-link’s bond
stability and mobility. In the second approach, enzymatic stability and degradability are switched by photo-
irradiation or changing solvents. In third approach, the excess amounts of guest units in host-guest elastomer
show high toughness and self-healing properties by effective exchanging of host-guest complexes.
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