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Review on factors affecting the optical properties of dental zirconia

Chan-Ho Park, Kyung-Ho Ko, Chan-Jin Park, Lee-Ra Cho, Yoon-Hyuk Huh*
Department of Prosthodontics and Research Institute of Oral Science, College of Dentistry, Gangneung-Wonju National University,
Gangneung, Republic of Korea

Clinical applications of translucent zirconia as well as traditional zirconia (3 mol% yttria stabilized tetragonal zirconia polycrystal,
3Y-TZP) are increasing. For this reason, studies on factors affecting the optical properties of dental zirconia have been continuously
reported. The optical effect of dental zirconia may vary depending on the yttria content, the thickness of the prosthesis, the
sintering process, polishing, glazing and cementation in laboratory and clinical procedures. Increasing the yttria concentration can
reduce the masking effect. Translucency decreases as the thickness of the restoration increases, but the required thickness may
vary depending on the properties of the zirconia block. The high-speed sintering method can shorten the manufacturing time, but
in some cases, the translucency of the prosthesis may decrease. In addition, the optical properties can be affected by the surface
roughness of zirconia and the polishing process. The use of an appropriate colored cement can help with the masking effect of
zirconia and can be useful for color matching for more esthetic results. (J Dent Rehabil Appl Sci 2021;37(4):177-85)
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5 = () G2+ G w2
...(CIEDE2000)

AL’ = Lightness difference, €' = Chroma difference,
AH' = Hue difference

S, = Compensation for lightness, §. = Compensation
for chroma, §,, = Compensation for hue

£y, ke, kyy = Parametric coefficients, R, = Hue rotation term
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Fig. 2. Translucency parameter test. Appearance of
monolithic zirconia specimens, Zenostar TO (T0) (left
column), Zenostar sun (Ts) (middle column), and
Zenostar sun chroma (Tsc) (right column). Thickness of
upper row is 1 mm and lower row is 3 mm.
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Table 1. Factors affecting the shade of zirconia prosthesis
by manufacturing process

Manufacturing process Affecting factors

Zirconia block fabrication Yttria contents

Design and milling Thickness
Sintering Sintering time, speed
Finishing Polishing and glazing

Prosthesis placement Cement shade
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