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Development of bio-inspired hierarchically-structured skin-adhesive
electronic patch for bio-signal monitoring
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Abstract High adhesion and water resistance of the skin surface are required for wearable and skin-attachable
electronic patches in various medical applications. In this study, we report a stretchable electronic patch that
mimics the drainable structure pattern of the hexagonal channels of frog's pads and the sucker of an octopus
based on carbon-based conductive polymer composite materials. The hexagonal channel structure that mimics the
pads of frogs drains water and improves adhesion through crack arresting effect, and the suction structure that
mimics an octopus sucker shows high adhesion on wet surfaces. In addition, the high-adhesive electronic patch
has excellent adhesion to various surfaces such as silicone wafer (max. 4.06 N/cm?®) and skin replica surface
(max. 1.84 N/cm?) in dry and wet conditions. The high skin-adhesive electronic patch made of a polymer
composite material based on a polymer matrix and carbon particles can reliably detect electrocardiogram (ECG)
in dry and humid environments. The proposed electronic patch presents potential applications for wearable and
skin-attachable electronic devices for detecting various biosignals.
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Figure 2. Circumstance of custom-built equipment to test normal
adhesion
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Figure 3. Measured shear adhesion dependent on the space
ratio wet condition
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Figure 4. Peeling energy of the hybrid interfacial structure on

the Si wafer underwater condition for varying peeling angles
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Figure 5. Measurement of shear adhesion on Si wafer in the
wet condition for varying samples
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