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Development of 3D-printable restorative material with hardness comparable to
human enamel
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The purpose of this study was to develop 3D-printed crown with hardness

comparable to human enamel. A precursor for 3D printing containing silica nanoparticles was prepared
and printed by using SLA 3D-printer. The object was sintered and infiltrated with resin monomers
followed by heat-polymerization. The resultant 3D-printed crown composed of a polymer-infiltrated
ceramic was characterized by mechanical and physicochemical properties. The result showed that the
3D-printed crown exhibited Vickers hardness equivalent to enamel and elastic modulus equivalent to
dentin. Physicochemical properties were acceptable for practical use. The results suggest that the
3D-printed crown is alternative candidate for tooth restorative material.
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