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ABSTRACT 
Flexible mechanical sensors are widely used in health monitoring and human-computer interaction, yet 
conventional ionically conductive hydrogels suffer from poor stability under extreme temperatures, while ionogels 
are costly and may raise cytotoxicity concerns. Here, we report an iontronic eutectogel sensor based on 
polymerizable deep eutectic solvents (PDES) and carbon nanotubes (CNTs), combining ionic and electronic 
conduction to overcome the low sensitivity of single-mechanism sensors. Parametric bionic lattice structures were 
further designed and fabricated by digital light processing (DLP) additive manufacturing. Through iterative 
structural optimization based on sensing performance, the sensor achieved improved mechanical sensing 
capability. This work demonstrates a synergistic route integrating material design and structural engineering for 
high-performance flexible sensors with broad-temperature adaptability. 
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