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ABSTRACT

This study primarily focuses on integrating chips with fabrics to collect signals via electrodes and
analyze the sodium concentration and sweat flow of the subjects. A highly hydrophilic polyacrylic acid/c
ellulose nanocrystals (PAA/CNC) film sensor, capable of maintaining long-term wetness and stability, wa
s developed. Photocurable PAA/CNC hydrogels with various concentration ratios were prepared, and thei
r contact angles, FTIR spectra, swelling ratios, SEM, and EIS wetted area analyses were conducted. The
optimal concentration ratio of PAA/1I0CNC was selected as the sweat sensing electrode. The enhanced ad
hesion between CNC and PET sheets effectively improved the hydrophilicity of the film, reduced the hyd
rophilic and hydrophobic differences between the electrodes and the fabric, and enhanced electrode sensi
ng sensitivity. Compared to the control group, the capacitance results showed a sensitivity improvement o
f approximately 5 — 10 times. This study developed a sensitive and stable film for real-time sweat monito

ring and incorporated Bluetooth functionality for smart device applications.
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4000-3000 cm™ 3700-3584 medium, sharp O-H stretching
3000-2500 cm™ 3000-2840 medium C-H stretching
1500-2000 cm™ 1720-1740 strong C=0 stretching
1670-1600 cm™ 1648-1638 strong C=C stretching
1600-1300 cm™ 1550-1500 strong N-O stretching
1000-1250 cm™ 1124-1205 strong C-O stretching
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Swelling ratio (after 24 hours)(%)
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