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Abstract: 

Brain-computer interfaces (BCIs) have traditionally been constrained by hardware limitations and 

signal instability, restricting their long-term application in healthcare and daily life. To overcome these 

challenges, we propose a persistent BCI framework that integrates soft bioelectronics and micro-brain 

sensors, enabling stable and long-term neural signal acquisition while minimizing motion artifacts. 

This system leverages multifunctional soft materials to enhance user comfort without compromising 

signal fidelity. Building on this persistent BCI framework, we explore its applicability across various 

domains. We demonstrate its potential for neural interface control, physiological state monitoring, 

and cognitive and emotional state recognition to enable personalized adaptive environments. By 

examining these diverse applications, we highlight how persistent BCI technology can be seamlessly 

integrated into both medical and everyday settings. This study presents the transformative potential 

of persistent BCI technology in shaping the future of healthcare and daily interactions, bridging 

advances in materials science and signal processing to pave the way for next-generation 

neuroadaptive systems. 
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