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Fabrication and Evaluation of the MXene-Based Wearable Sensor

Youngsam Yoon"*, Hojin Lee**, Goeun Cha’, Tae Wook Kim**, and Jongsung Park™"

Abstract

Herein, we propose a simple fabrication method for MXene-coated V-groove sensors for applications. To enhance the sensitivity of
this sensor, we applied MXene particles, instead of conventional metal layers, as a sensing material on the sensor's surface. This allows

for an easier fabrication, as well as higher sensitivity of the sensor compared to those of our previously demonstrated metal-based V-
groove sensor. Additionally, polyurethane-acrylate, a UV-curable liquid polymer, can be easily applied using micro-electromechanical
systems-based surface-texture micromachining. The sensor sensitivity is approximately 0.08 /mm, and it can be improved by increasing
the number of V-grooves. We believe that the proposed MXene-based wearable sensor offers a great potential in detecting various types

of motions characteristic of human activities.
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(a) Silicon pattern and wet etching (b) PDMS casting and curing

\/

(d) PUA (polyurethane acrylate) coating
on PET (polyethylene terephthalate)
substrate

(c) Release from the wafer

(e) PDMS (Polydimethylsiloxane) (f) UV exposure and curing
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Fig. 1. Process flow of a MXene-based wearable sensor substrate. (a)
V-groove pattern on the silicon wafer, (b) PDMS mold cast-
ing in silicon wafer with V-groove pattern, (c) After curing of
the PDMS, detached from the silicon wafer, (d) PUA solution
coating in the PET film, (¢) PDMS with V-groove pattern
mold imprinting on the PET film and (f) UV exposure about
12 hours and release the PDMS mold.
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Fig. 2. Fabrication methods of the MXene solution. (a) crystal struc-
ture of the MAX powder (Ti;AlC,), (b) Crystal structure of
the MXene after ‘A’ phase selective etching and (c) water
based MXene solution.
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Fig. 3. MXene coating on the PET wearable sensor substrate by
using a dip coating method
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Fig. 4. Photographs of the MXene-based wearable sensor. (a) Fab-
ricated the MXene-based wearable sensor, (b) SEM top view
image of the MXene coated V-groove part, (c) the cross-sec-
tion views of the sensor and (d) zoom focused V-groove.

Fig. 5. (a) Measurement set up photograph of the sensor evaluation
by using a Lab VIEW and tensile machine and (b) Applied
maximum stress to strain sensor at lmm every 5 seconds up
to 3 mm.
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