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ABSTRACT

Wearable (bio)sensors enable minimally invasive monitoring of physiological indicators in
accessible biofluids such as sweat. Sweat cytokines, including interleukin-6 (IL-6) and tumor
necrosis factor-a (TNF-a), are especially compelling because their levels strongly correlate
with blood concentrations and reflect immune activity. Because cytokines are implicated in
many diseases, reliable interpretation requires multiplexed detection rather than reliance on
a single biomarker. Here, we present an electrochemical sensing platform based on a
flexible, gold nanoparticle-aptamer- functionalized screen-printed three-electrode array
integrated with a custom microfluidic system. Calibration under continuous flow in human
sweat spiked with IL-6 and TNF-a yielded limits of detection of 5.11 pg/mL and 2.64 pg/mL,
respectively. The platform demonstrated robust performance under physiologically relevant
conditions, highlighting its potential as a modular approach for wearable cytokine monitoring.



