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Development of a digital workflow for fabrication of prosthetic devices using
optimal structural design and laser sintering additive manufacturing
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The purpose of this study was to develop the full digital fabrication method

for removable dentures. Firstly, basic experiments were conducted on the processing accuracy of
clasps and denture bases, which are difficulty fabrication in the denture components. The retentive
force and fitting accuracy were confirmed. Next, full-digital fabrications of an occlusal splint
using high-strength materials and a removable partial denture were attempted, and the possibility of
clinical application was verified while exploring rational laboratory processes. As final goal of
this study, the topology optimization of the framework, namely, the optimal structural design was
performed by repeating CAD and CAE based on the simplest loading situation on the denture. After the
framework was additively manufactured according to the topolo?y 3D data using the Co-Cr alloy
powder, overdenture was completed and delivered to the partially edentulous patient.
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