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Abstract
This study introduces conductive polymer/2D MXene hybrid composites as active materials for non-invasive biosensors and wearable biomedical devices. I discussed synthesis methods for polymer/MXene hybrids tailored for biosensing. These approaches highlight their key characteristics superior electrochemical performance, biocompatibility, biological accessibility, and mechanical flexibility while highlights their merits in advancing biosensor and wearable biomedical fields. Hybridization of conductive polymers and MXenes yields unique synergistic properties, enabling facile integration into biomedical platforms. These nanosheet-based systems offer cost-effectiveness, scalable production, and customizable functionalities, positioning them as ideal biodevice backbones. Key challenges include mechanical fatigue from repetitive wear, biomarker instability, pH fluctuations, contamination, and long-term stability in sweat- or urine-based non-invasive monitoring. To address limitations like miniaturization, signal drift, mechanical deformation, and low-power wireless integration, we discuss MXene precursor designs to minimize biointerfacial issues, alongside polymerization and hybridization strategies that mitigate inherent drawbacks.
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