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Mouthguard—-type sensors have been developed for monitoring intraoral health-related information such
as saliva composition and occlusion. These sensors are expected to be used in preventive medicine and
self-healthcare, which will lead to the extension of health expectancy and improvement of quality of life
However, long—term monitoring has not been realized because batteries cannot be used for these sensors
due to the risk of accidental ingestion. In order to realize intraoral health monitoring with a
mouthguard-type sensor, this thesis proposed a self-powered system in which a mouthguard-type device
generates electrical energy for driving the intraoral sensor by utilizing bite force as an energy source

Chapter 1 reviewed an overview of wearable health monitoring and conventional self-powered sensors with
energy harvesting technology which generates electrical energy from ambient energy sources.

Chapter 2 proposed a mouthguard-embedded intraoral energy harvesting system. In order to generate a
high enough power to drive a sensor in a tiny space inside a mouthguard, an electrostatic sheet form
harvester with laminated electret and dielectric elastomer was proposed. In a principle validation
experiment using a thick prototype, the proposed harvester generated 560 times higher power than that
of a piezoelectric material.

Chapter 3 evaluated a prototype mouthguard-type device embedding a thin proposed electrostatic sheet
harvester. The prototype device achieved 2.5 pW power generation and demonstrated energy storage
performance sufficient to drive a sensor every 5 minutes

Chapter 4 proposed a wearable bite force sensor utilizing a mouthguard-type harvester. Applied bite
forces were estimated from the output voltage of a mouthguard-type harvester by a theoretical model
consisting of a rubber elasticity model of the dielectric elastomer and an equivalent circuit model of
a harvester

Chapter 5 concludes the results of this thesis and described future works
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