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Investigation of thermal conductivity of DNA molecules and control of phonon
transport by single molecule thermal conductivity measurement technique
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Biological molecules represented by DNA are a covalently-bonded
pseudo-one-dimensional materials and are attracting attention for the thermal conduction properties
because their sequences can be controlled at the molecular level. Here, we attempted to quantify the

thermal conductivity of low thermal conductivity materials by using an ultrasensitive thermal
measurement method that combines a microdevice method with a bridge circuit. Cellulose nanofibers
derived from squirrels were selected as a first experimental sample due to the relatively long
molecular length. As a result, the thermal conductivity of single fiber is about 2.2 W/ m / K at
room temperature and it shows a strong suppression of the thermal conductivity caused by the size
effect. We could demonstrate the thermal conductivity measurement of a single bio-inspired single
chain molecules for the first time. The established measurement technique will apply for the thermal
conduction measurement of various biomaterials.
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