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Abstract Electrochemical sensors are widely employed for the detection of substance concentrations owing to their rapid
response, high sensitivity, remarkable selectivity, and ease of quantification. With the rapid advancements in flexible elec-
tronics technology, electrochemical sensors have been transitioned into flexible and wearable formats, facilitating the in-situ
analysis of biological liquids or gases. This breakthrough has opened avenues for portable, noninvasive continuous monitor-
ing of physiological parameters and health status, thereby unveiling vast potential in the realm of intelligent healthcare and
medical applications. Building upon these remarkable progressions, this paper primarily focuses on the design and applica-
tions of flexible electrochemical sensors tailored specifically for noninvasive medical detection. Firstly, the basic components
of flexible electrochemical sensors are elucidated. Subsequently, the working principles of various types of sensors are ex-
pounded upon. Furthermore, we systematically review the latest advancements in the detection of pivotal chemical substances
in typical biofluids such as sweat, interstitial fluid, tears, saliva, and breath, using flexible electrochemical sensors. Finally,
the challenges and opportunities of flexible electrochemical sensors for applications in noninvasive health monitoring and
precision medicine are discussed and proposed.
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Figure 1 The basic components of flexible electrochemical sensors and
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permission from Ref. 13, Copyright 2014, Springer Nature. Adapted with
permission from Ref. 14, Copyright 2021, Springer Nature
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Figure 2 Different types of substrate materials of flexible electrochemical sensors and corresponding stretchability and functionality. (a~d) Film-based
electrochemical sensors based on PET!!Y (a), nitrile!*® (b), SEBS?* (c), and the special design!® (d). (e~h) Textile-based electrochemical sensors based
on intrinsically conductive fibers®” (e), post-treated conductive fibers’*! (f), highly stretchable fibers® (g), and sweat capturable fibers**! (h). (i~1) Other
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Copyright 2016, Springer Nature. (b) Adapted with permission from Ref. 28, Copyright 2020, American Academy for the Advancement of Science. (c)
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