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The ageing related diseases normally caused by oxidative stress, which comes from the high concentration of reactive oxygen species (ROS), especially superoxide and H2O2, in human blood. However, the lack of easy operation, high selectivity, and quick response is still the challenge of the quantitative measurement for superoxide anion (O2-∙) in the blood environment. This study is aimed to develop an electrochemical based (O2-∙) biosensor using enzyme cascade reactions. Compared with the chemiluminescence method, the biosensors showed the advantages of a quick response in 100 seconds, high selectivity for O2-∙ and quantitative measurement of (O2-∙) around 0.2 mM H2O2 eq. in volunteer blood samples.

The positive temperature coefficient (PTC) effect observed in conductive polymer composites (CPCs) holds significant promise due to its wide materials selection and ability to offer enhanced sensitivity. This study introduces a novel approach leveraging the synergistic effect of an eco-friendly fatty acid, namely lauric acid (LA), with flexible styrene-ethylene-butylene-styrene (SEBS) thermoplastic elastomer (TPE) as a matrix and graphene nanoplatelets (GNPs) as a conductive filler. 
The composite film demonstrates exceptional temperature responsiveness at body-relevant temperatures (35–40 °C) with a PTC intensity reaching an unprecedented 4 orders of magnitude, set apart by its fine-tuning ability across a remarkable detecting temperature interval (Maximum temperature coefficient of resistance (TCR): 471.4% °C−1). The flexible composite demonstrates significant potential for body temperature sensing, self-regulating heating, and passive cooling, paving the way for future developments in eco-friendly, highly sensitive, and flexible sensors in wearable health monitoring and thermotherapy.

