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Control of natural protein-assembly toward thermally conductive materials
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To clarify the potential of biopolymers as thermally conductive materials,
the thermal diffusivity of films or crystals composed of proteins with various structures was
measured. The thermal diffusivity of silk fibroin immersed in a solvent and irradiated with
ultraviolet light increased significantly, indicating that the cross-linking of tyrosine residues
adjacent to the B -sheet structures is essential for the high thermal diffusivity of protein-based
assemblies. On the other hand, the thermal diffusivities of protein crystals vary depending on the
crystal forms and measurement directions, suggesting that molecular interactions between protein
molecules contribute to the heat transport pathway. Both thermal diffusivities of assemblies were
higher than those of conventional synthetic polymers, indicating the high potential of proteins as
thermally conductive materials.
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