Synthesis and Processing of a 3D-Printed Ultra-Translucent Zirconia Ink for Dental Prosthesis
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Introduction/Purpose Results
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have been explored. Direct ink writing method stands out as a promising AM technology for dental ceramics, with 3Y-TZP zirconia samples achieving| | 5 '\_\. % 2 3 R— uppercase letters indicate statistical
high density (96.9%) and high flexural strength (763-843 MPa), all similar to values reported for milled zirconia samples.?3 The current group has also| | © 104 \-\_ N Ty L E 2 ) differences between groups. Pressed
obtained favorable physical and mechanical (751-883 MPa) properties for AM produced high-strength zirconia-based samples, comparable to = \-\ G,r; — é I J\ I Ik % / 5Y-PSZ discs demonstrated
conventional pressed counterparts.* However, there is a lack of literature data on AM processed high-translucency zirconia, 5Y-PSZ, which is| 8 1, " | §“ AR v = significantly higher characteristic
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currently in extensive use for esthetic cases due to its favorable optical properties.> > Sa strength relative to 3DP 5Y-PSZ discs,
In fact, it is challenging to develop a ceramic ink with high solid content, low viscosity, and homogeneous particles dispersion which is crucial for 01 . | J L 0 _ shvc\giltv?nbort\g iiD:;;irc];C::Z?f?:rI:;sce
favoring post-processing steps like sintering and for creating a dense ceramic structure. This is especially important for polycrystalline ceramics, such S Stress (MPa) ® betwgeen them.
as ultra-translucent zirconia. Therefore, this study aimed to synthesize an ultra-translucent 5Y-PSZ colloidal gel for 3D printing (3DP — direct ink o 20 T —
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*A colloidal gel suspension was fabricated using an ultra-translucent ||+ 5Y-PSZ discs were obtained by uniaxially pressing the ceramic powder at i dicatine the favorable printability of the material ’ cY_pSz SE.M Hicroeranhs exhibited the 3DP lavers : " RS _ . . ,
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