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Research progress of 3D-printed EEG electrodes
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Abstract Conventional electroencephalogram (EEG) electrodes are limited by standardized manufacturing
processes and can hardly meet the multiple demands of wearing comfort, long-term stability, and person-
alized adaptation, which limits the precise application of EEG monitoring technology in precision scenari-
os. To tackle this issue, this paper reviews the application of 3D printing technology in the fabricating of
EEG electrodes, focusing on the characteristics of fused deposition modeling, photopolymerization, poly-
mer jetting, and 3D printing-assisted template technology, and systematically summarizes the compatibili-
ty and comprehensive performance of polymers, metals, carbon-based materials, hydrogels, and MXene in
EEG electrodes. Current studies show that 3D printing effectively breaks through the limitations of con-
ventional approaches with its customizable structure and multi-material integration, improving both wear-

ing comfort and EEG signal acquisition performance. Therefore, it provides a more targeted theoretical ba-
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sis for the research and development of high-performance EEG electrodes and is of great significance for
promoting their practical application in long-term clinical monitoring and brain-computer interfaces.

Keywords 3D printing; EEG electrodes; flexible electronics; wearable technology; material systems
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Tab.1 Comparison of performance of 3D-printed EEG electrodes
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Fig. 2 3D printing technologies for manufacturing EEG electrodes
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Tab, 2 Systematic comparison between 3D-printed electrodes and traditional electrodes
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