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Epidermis-like Thin and Flexible Dry-type Bioelectrode Sheets and Products for Wearable Devices
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In recent years, probes (bioelectrodes) with improved biocompatibility have been developed for S=— T~
wearable devices. However, conventional bioelectrodes have issues such as pain caused by E12|:|\7'r %*"jy_l\ ‘
wearing pressure and high noise levels during potential measurement. Biocompatible dry-type bioelectrode sheet >
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We have embarked on research and development to create low-noise sensor systems based on stretchable materials that can stretch and contract like rubber. Specifically, we are
promoting research and development of materials and processes that are gentle on the skin, exhibit high elasticity and easy adhesion, and enable low-noise signal measurement at
the level of medical equipment, with a view to reducing costs.

We have developed a dry-type bioelectrode sheet that excels in durability with approximately twice the repeatable expansion and contraction performance, micro-signal processing
capability of 1 pV, and biocompatibility that allows stable adhesion without causing skin inflammation. This sheet has been proven safe in 24-hour patch tests on humans and in ISO
10993 biological safety evaluations, making it applicable as a material for medical devices. Additionally, experiments connecting the dry-type bioelectrode sheet to a compact
wireless measurement device for monitoring electrophysiological signals such as EEG, EMG, and ECG demonstrated signal quality equivalent to conventional medical device materials
(wet-type bio-gel electrodes, etc.). Meanwhile, we are exploring carbon-based materials to achieve cost-effectiveness and are investigating their potential.
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We will work to improve and refine our products to meet the specifications of users who utilize our biological dry-type bioelectrode sheets.
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https://researchmap.jp/teppei_araki

This achievement contributes to the development of a highly reliable sensor system that simultaneously realizes
“ease of attachment to any surface™ and “high cost efficiency with multiple installations.” We will collaborate with
players ranging from materials to systems and users to aim for social implementation.
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Small, lightweight loT sensor systems and their application to biological sighal measurement
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In recent years, flexible bioelectrodes have been expected to be applied to medical and [ 3 e o - —
healthcare IoT for long-term biomonitoring. However, in 10T sensor systems that connect IJ\§=J$§E7&$12|§‘EJ'U'“JZTA
bioelectrodes and wireless measuring devices, the occurrence of motion artifacts and stress on Compact and lightweight biosensor system
subjects due to physical stimulation have been issues. (Weight: < 3 g. Volume: 17 X 26 X 6.5 mm?3)

.ﬁﬁ"bﬂﬁ%l*.lﬁ EE% Research and development activities and results

AT R EGBIES MR ABEERT 5/ WEE
REFE YD YT LAEEEL, BEBICRTHRE~ADE
BB EERE U, ARSI, HEPDLEREOMER
ESES BT B EN TR, ERA 0RO
TT. i, & B3 I2ED LYY AT AEBNTHES A

oI, BASGDIIRETFTH./A R EBTNENREMN
%muasuzo

In this study, we developed a compact, lightweight biosensor system that connects flexible
bioelectrodes to wireless measurement devices, thereby reducing the burden and discomfort on
subjects during wear.The developed system can continuously measure weak electrical signals
such as electromyography (EMG) and electrocardiography (ECG), and supports simultaneous
measurement from multiple devices. Notably, when performing EMG measurements using a —_
sensor system weighingzpproximately 3 g,ythe systF;m demofrg\strated stability even unger 1:-"?0)@;:'3'0)7:.&)0) |:|"=?7‘J7
maximum acceleration of 8G, without noise interference. Electncal signal map For detecting abnormal signals
(Collaboration with Ph.D. Shintaro Izumi, Associate Professor at Kobe
University and Visiting Associate Professor at Osaka University)
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We will work to improve and refine our products to meet the specifications of users who utilize our sensor systems.
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This achievement contributes to the development of a highly reliable sensor system that simultaneously realizes
“ease of attachment to any surface” and “high cost efficiency with multiple installations.” We will collaborate
with players ranging from materials to systems and users to aim for social implementation.
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