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Fabrication of a Mouthguard Type Wearable Sensor for Simultaneous Measurement of
Head Acceleration and Occlusal Force

UENO, Toshiaki
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We developed a wearable mouth guard (MG) device with force sensors to
monitor teeth clenching. The force sensor output increased linearly up to 70 N. In four simple
occlusion tests (teeth clenching, teeth tapping, jaw movement, and teeth grinding), the trends
exhibited by the outputs of the MG sensor were consistent with those of an electromyogram (EMG), and

the MG device featured sufficient temporal resolution to measure the timing of teeth clenching.
When the jaw moved, the MG sensor outputs depended on the sensor position. The MG sensor output from
the teeth-grinding test agreed with the video-motion analysis results. It was comparatively
difficult to use the EMG because it contained a significant noise level. The usefulness of the MG
sensor was confirmed through an exercise tolerance test.

It indicated that the developed wearable MG device is useful for monitoring clenching timing and
duration, and the degree of clenching during exercise,
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- MG sensor outputs and the electromyograms (EMGs) during the teeth-clenching task at
four different levels from 100% to 25% in steps of 25% and during light teeth touches. (a) Left-
side sensors (MGL and EMGL); (b) right-side sensors (MGR and EMGR); and correlation between
the MG sensor output and EMG (right and left sides, respectively) for each participant: (c)
participant A, (d) participant B, and (e) participant C. Error bars represent the standard deviation.
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5 Sensors compared with the video-motion analysis during the grinding task
for each participant: (a) participant A, (b) participant B, and (c) participant C.
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6  Outputs of left-side sensors (MGL and EMGL) compared with the video-
motion analysis during the exercise tolerance test.




MG
EMG MG
EMG
EMG
MG EMG
MG

MG

MG MG
MG
MG
MG

Rio Kinjo, Takahiro Wada, Hiroshi Churei, Takehiro Ohmi, Kairi Hayashi, Kazuyoshi
Yagishita, Motohiro Uo, Toshiaki Ueno. Development of a Wearable Mouth Guard Device
for Monitoring Teeth Clenching during Exercise. Sensors (Basel). 2021 Feb 22;21(4):1503.
doi: 10.3390/s21041503.



4 4 0 4

Rio Kinjo, Takahiro Wada, Hiroshi Churei, Takehiro Ohmi, Kairi Hayashi, Kazuyoshi Yagishita, 21(4)
Motohiro Uo, Toshiaki Ueno.

Development of a Wearable Mouth Guard Device for Monitoring Teeth Clenching during Exercise 2021
Sensors (Basel) 1503

DOl
10.3390/521041503

10 3 3

71

2018

29

2018

Rio Kinjo, Takahiro Wada, Hiroshi Churei, Hidekazu Takahashi, Toshiaki Ueno, Motohiro Uo

Evaluating the use of a force sensor for the development of a mouth guard-type wearable sensor

3nd International Symposium on Creation of Life Innovation Materials for Interdisciplinary and International Researcher

Development (iLIM-3)

2018




28

2017

10

2017

28

5 SDH

2017

28

2017




71

2018

(WADA Takahiro)

(10632317) (12602)
(CHUREI Hiroshi)
(50431945) (12602)
(HAYASHI Kairi)
(30803192) (12602)




