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Abstract:

Neural interface technologies have gained significant attention for their ability to
address neurological conditions such as blindness, depression, and Parkinson’s
disease. Despite extensive progress, they still face challenges in establishing
seamless integration between the implanted devices and living tissues. These
devices often have two-dimensional flat structures that fail to match the three-
dimensional morphology of tissues, leading to ineffective information interaction.
Moreover, the surfaces of these devices always lack cell affinity, thereby causing
inflammation responses and the final loss of information transmission function. To
overcome these challenges, we propose a new strategy that integrates intelligent
polymers with implanted neural electrodes to achieve unique bio-adaptivity. By
adjusting the macro-geometry of the intelligent polymer-based electrodes, we can
ensure a macro-morphological match with tissues. By rationally modulating the
micro-geometry of the intelligent polymer-based electrode surfaces, we can enhance
the biocompatibility with tissues. Furthermore, we explore the potential applications
of these bio-adaptive devices in the treatment of neurological diseases.
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Advances, Matter, Advanced Materials, Device, ACS Nano, Advanced Functional
Materials, The Innovation, National Science Review, etc. He was awarded the
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