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Study of functional protein material from a perspective of material science
using a new method for measuring thermal conductivity
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The final goal of this study is to establish the basis for the development
of new protein materials with new functions and properties. In this study, thermal conductivity
measurements were performed on spider silk, which exhibits excellent mechanical properties, and on
DNA solid membranes, whose mechanical properties change drastically with moisture content. These
materials are electrically nonconductive and often have a fiber or thin-film shape, because the
properties are improved by molecular orientation. Therefore, we developed a method suitable for
measuring such solids and then performed the actual thermal conductivity measurement. The thermal
conductivity of the DNA solid membrane was 0.38 W/(m K) and that of the spider silk was 1.9 W/(m K),

both of which were higher than those of ordinary polymeric compounds.
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