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Development of Self-Healing Supramolecular Polymer Material Formed through
Unique Molecular Recognition
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Functional polymer materials showing recyclability and seif-healing are the potential for
developing a sustainable society in the future. A major breakthrough must be established to
control mechanical properties that govern recyclability and self-healing of polymer materials. We
envisioned contributing to developing a brand-new technology that directs the mechanical
properties based on supramolecular chemistry.

Mechanical properties of polymer materials are influenced by main chain structures, including
linear, cyclic, star-shaped, grafted, and dendritic structures, A polymer having a branched
structure has a smaller hydrodynamic volume than a linear analog having the same molecular
weight and limits the entanglement of polymer chains, which results in low viscosity, low glass
transition temperature, and high sofubility. Therefore, the precise synthesis of various branched
structutes has aliracted a lot of aftention in recent years. It is not an accessible business to
precisely controt the structures of various polymer structures. We tried to employ a
supramolecuiar method to construct the branched structures. This research project has developed
supramolecular star-shaped and graft polymers through the host-guest complexation between a
coordination capsule and a small guest. The supramolecular graft polymer gelled in organic
solvents, which displayed self-healing behavior, where strain applied breaks the supramolecular
bonds that are easily restored.
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