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Research Progress of Three-Dimensional Printed Oral Prosthetic Implants
Haoyang Hua
Zhejiang Chinese Medical University

[Abstract] Three—dimensional printing technology is reshaping the manufacturing paradigm of dental implants
and prostheses. Traditional subtractive manufacturing processes are constrained by geometric limitations and
struggle to achieve complex porous structures. In contrast, three—dimensional printing, based on the principle of
layer—by—layer accumulation, utilizes selective laser melting technology to fabricate titanium alloy implants. The
gradient porous structures significantly enhance osseointegration efficiency. Additionally, stereolithography and
digital light processing technologies, with their micron—level precision, enable precise control of the nanoscale
surface roughness of zirconia all—ceramic restorations. Furthermore, breakthroughs in material systems have
been remarkable. Three—dimensional printing allows for the gradient design of titanium alloy elastic modulus,
controlled degradation rates of biodegradable magnesium alloys, and reinforced interfaces of nanocomposite
ceramics. Meanwhile, intelligent closed—loop systems optimize the defect rate during forming, significantly
reducing implantation precision errors and validating the clinical reliability of three—dimensional printed
implants.
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Morphology Design
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