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[Abstract] This article systematically explores the innovative applications and development trends of 3D
printing technology in the field of rehabilitation correction braces. By integrating digital modeling,
materials science, and biomechanical analysis, this technology has broken through the technical
bottlenecks of traditional brace manufacturing in anatomical adaptation, mechanical efficiency, and
patient comfort. Research has confirmed that personalized lumbar spine brace design based on medical
imaging 3D reconstruction can control the fitting error within 0.5mm, combined with topology
optimization algorithms to achieve structural weight reduction while maintaining mechanical support
performance. Although there are still challenges in terms of image data accuracy, material
biocompatibility, and interdisciplinary collaboration, cutting—edge directions such as tissue engineering

support and artificial intelligence assisted design are driving the evolution of rehabilitation medicine

towards precision and intelligence.
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