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Abstract

Objective: To investigate the feasibility of patient specific ankle-foot orthoses fabricated by 3D printing, and to
reduce production cost for clinical application ultimately.

Method: Firstly, the ankle and foot was scanned by Artec 3D scanner. Secondly, the surfaces of the STL file
of the initial AFO design were reduced by the software Meshlab. The STL file of the simplified AFO model
was transferred to a STP format using the software Instep. Performed finite element analysis (FEA) using the
software Abaqus. Based on the FEA result, inefficient materials were removed using the software Evolve. Final-
ly, 3D printing technique was used to fabricate the optimized AFO.

Result: For ankle foot orthoses using 3D printing, the fabrication technology procedures were presented. The
stress contours of FEA of the initial AFO showed that the stress levels at the back middle section and the
two sides of the middle section of the AFO were higher than those in others areas. The volume of the final
AFO had been reduced by 17% from the initial design. Two kinds of AFOs produced by different materials
were lightweight and the production costs were reduced correspondingly.

Conclusion: This study successfully demonstrated the process of patients specific ankle-foot orthoses fabricated
by 3D printing. Cost reduction will contribute to clinical application of 3D printing.
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