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Abstract 

Flexible sensors have attracted significant attention recently, due to their potential 
applications in healthcare monitoring, human-machine interaction, and other areas. Flexible 
sensors with sensitive environmental detection abilities, also provide substantial advantages 
by allowing customization with diverse properties tailored to specific applications. With the 
rapid development of flexible sensors, there is a growing intention towards sustainability to 
reduce electronic waste and minimize energy requirements. In this thesis, four different 
flexible sensors with excellent self-power abilities and sustainable properties were designed. 
Frist, a fully recyclable and transparent flexible sensor with simultaneous thermal and tactile 
sensations for robotic skins, was assembled by ionic thermoelectric hydrogel and triboelectric 
encapsulation. Second, a recyclable and stretchable triboelectric patch was designed to 
differentiate textiles, assisted by machine learning. Third, a reusable and self-powered 3D 
pressure sensor cube based on an electromagnetic mechanism was developed for 
underwater sensing. Last, a degradable and battery-free 2D magnetic patch was explored for 
health monitoring. These diverse designs show the potential of flexible sensors for a more 
convenient and sustainable future.  
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