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The rapid advancement of wearable technologies has significantly propelled the development of stretchable skin-mountable electronics with compliant mechanical properties, offering robust electronic interfaces for sensing and stimulation. This progress has expanded the range of applications, particularly in health monitoring, human-machine interfaces, and robotic prosthetics. Therefore, there is an urgent need to design stretchable conductors that combine high conductivity, stretchability, and comfort for extended wear. Among various stretchable materials, liquid metals, such as gallium and its alloys, stand out due to their high electrical conductivity, biocompatibility, and low vapor pressure. However, traditional liquid metal conductors lack sufficient permeability, creating discomfort when worn for long periods due to poor moisture management, limiting the application in long-term health monitoring.
In this seminar, we will introduce a highly elastic, permeable liquid metal-iron fiber mat conductor. By coating fiber mats with a blend of liquid metal and iron powder, the resulting conductor demonstrates impressive properties, such as outstanding stretchability, excellent permeability, high electrical conductivity, and remarkable electromechanical stability. Particularly, liquid metal and iron powder can be fully recycled for use in new devices. To emphasize the potential applications in early disease detection and treatment, we demonstrate the conductors for long-term, continuous, high-fidelity electrophysiological monitoring.
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