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Manufacturing method of dental prosthesis using additive method has been
limited to the Vat Photo Polymerization (VPP) method. VPP materials are mainly used as temporary
crowns due to their strength and color reproducibility and are not fully utilized as crown
prosthesis. Therefore, we prototyped a material jetting (MJT) photopolymerized resin material that
can be printed in full color. As a result, the material has properties similar to those of the
CAD/CAM crown material currently used in functional category IV medical care in Japan, which is
currently used in the aesthetic field, paving the way for practical application. Regarding
interoperability of CAD/CAM data, a standard for an interoperable data format for additive
manufacturing data has reached the final approval stage of publication as 1SO 18618 (Ed.3).
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Development of aesthetical jacket crown material for Inkjet 3D printer

Currently additive manufacturing processes in dental applications were produced by the
based-on vat photopolymerization (VPP) resin materials, which is inferior color reproducibility
than the conventional resin for crown prostheses. Therefore, it is difficult to use as a crown
prosthesis even though it is approved by the Japanese Pharmaceuticals and Medical Devices Law.
Now, we are currently developing a novel photopolymerizable material that can be used for hard
resin jacket crowns using an inkjet 3D printer, which allows full-color shading during the
additive manufacturing process. In this study, we evaluate the mechanical properties and
chemical properties with currently used VPP material. As a result, it was found that the material
has a sufficient property for practical use for anterior and posterior crown prostheses.

3D printer materials in Japan have received pharmaceutical approval as hard resins for dental
crowns, but there are many problems with color reproducibility and mechanical property. The resin
for inkjet printers currently under development can be layered while mixing dentin-color and
enamel-color inks, thus reproducing smooth color shade (Fig. 2). The prototypes
IJE and 1D were found to have sufficient strength for Polymer-based crown and
bridge materials. Although the flexural strength data did not reach the 160 MPa & LA A
level specified for polymer-based CAD/CAM crown (material classification Il in
Japan), the filler content in the current formulation was kept below 25 mass% for v e \ \
ease of operation during the additive process. Therefore, it is possible to improve

these properties in the future. /S v
Fig. 2 By using an inkjet type 3D printer,makes it possible to fabricate i
esthetically pleasing crown forms & & &
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