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Development of Supramolecular Polymer Towards Self-Healing Material
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Self-healing is one of the most fascinating functions that appear in supramolecular polymer
materials. The ability to mend damage becomes available by the dynamic properties of supramolecular
polymers. Supramolecular cross-linkage provides a possibility to fabricate self-healing materials in
practical use.

Combining the concepts of supramolecular chemistry with material science has led to the
development supramolecular polymer chemistry. Although a large number of host-guest motifs have
been produced, only a limited number of recognition motifs have been utilized as supramolecular
connections within polymeric assemblies. We have reported the molecular recognition of host
molecules based on a calix[5]arene and a bisporphyrin, demonstrating unique guest encapsulations. In
this study, these host-guest motifs were applied to the synthesis of supramolecular polymers that
display polymer-like properties in both solution and the solid state. In addition, we disclosed that
bisresorcinarenes formed supramolecular polymers that were connected via a hydrogen-bonded
rim-to-rim dimeric structure, which was composed of two resorcinarene moieties. These studies are
going to be extended into self-healing materials based on supramolecular polymers. At this stage, our
supramolecular polymers are not enough robust for practical usages. Now, the development of robust

polymer and supramolecular hybrids are underway.
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