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[ Abstract] Objective To evaluate the effects of three common illuminants on the color of four brands of high
translucent multilayered zirconia (HTMZ) ceramics so as to provide reference for clinical practice and dental restoration
fabrication, and to reduce the risks for illuminant change causing color mismatch between the natural teeth and the
restorations made of HTMZ. Methods  Four brands of commonly used HTMZ were selected and ten cuboid samples
(n=10/group) of 12 mmx10 mmx0.8 mm were prepared for each type of HTMZ. The L*, a*, and b* values of the samples
were measured under D65, A and F2, three standard illuminants. Then, the L*, a*, and b* values were statistically
analyzed by using factors of the type of the illuminant and the brand of the zirconia. Color difference (AE) of samples of
the same brand under exposure to changed illuminants was also calculated. Results When the same samples were
exposure to different illuminants, there was no significant difference in the L* value, the a* value for the different
iluminants was shown to be illuminant A>illuminant F2>illuminant D65, and the b* value was shown to be illuminant
F2>illuminant D65>illuminant A. The L*, a*, and b* values of samples of different brands showed statistically significant
difference when they were exposed to the same illuminant (P<0.000 1). Samples of the same brand showed AE when they
were under the three different illuninants, and all AE were clinically acceptable. Conclusion The types of illuminant
used, to a certain degree, affected the hue and chroma of HTMZ. There were colorimetric differences between restorations
made of different brands of HTMZ ceramics of the same color. The types of illuminants most common to the daily life of
patients and the color characteristics of materials of different brands should be taken into consideration to facilitate the
selection of restoration materials and dental restoration fabrication, and to reduce the risks for color mismatch between
the restorations and the adjacent teeth caused by the change of illuminants.
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Table 1 Information of the selected zirconia products

Manufacturer ~ Brand name  Color ~ Composition Batch No. Place of production
Katana UTML A3 Zr0,+HfO,+Y,0,>99%, Y,0,: 4.5%-6%, HfO,<5% DUUMG Japan

Aidite Xuancai 3D pro A3 Zr0,: 90%-95%, Y,0,: 4%-10%, AL,0,<0.5% W200604ATA3M-03-P  Qinhuangdao, China
Besmile Zhenmei 3D A3 ZrO,+HfO,+Y,0,=99%, Y,0.: 4.5%-6%, AL,0,<0.5% 190919 Chengdu, China
Upcera Meiying A3 ZrO,+HfO,+Y,0,>96.5%, Y,O,: 5.8%-9.7%, AL,0,<0.5% 12200417609 Shenzhen, China

x2 NMRESESERUEE=MHIETHL a* bE ( Xzs)

Table 2 L*, a*, b* values of the four brands of tested zirconia products exposed to the three standard illuminants (Xxs)

Standard Katana Aidite

Besmile Upcera

illuminant L* o b L* o

L* a* b* L* a* b*

D65 61.59+0.62" -2.85£0.08"% 7.19:039"* 63334038 -2.38+0.07°*

A 61.74+0.64° -0.44£0.15"* 6.30:0.41"*  63.59+0.37 -0.30£0.11°*

2 61.6820.63° ~1.79+0.06"* 8.37+045"* 63714037 -1.80+0.04"*

7.85+0.29"4
691+0317*

9.52+035"4

50.50£0.73° -2.9620.13"% 621+0.33"*  64.58£0.72° -1.67+0.11"*  9.55£0.32°*

59.59+0.73° -13540.15"* 5.18+0.35"% 65.02£0.73° 0.59+0.14™* 9.04+0.35"

50.7740.73° -2.16£0.09"% 7.53£039"*  65.07£0.72° -1.35:0.07"* 11.39£0.39"*

# Under the same light source, the differences of the same parameter among the different products were statistically significant (P<0.0001); A For the same

product, the difference of the same parameter when exposed to different light sources was statistically significant (P<0.0001).
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Table 3 Color difference (AE) of the same product sample exposed to

different illuminants (X+s)

The change of illuminants (AE)

Group

D65-A D65-F2 A-F2
Katana 2.5740.09 1.59+0.05" 2.48+0.10"
Aidite 2.29+0.05" 1.8240.05"" 3.01£0.07"%*
Besmile 1.9120.07°°  1.57+0.06 " 2.49+0.09"""
Upcera 2354006 1.93x0.07°%>°  3.04%0.08" "¢

*P<0.05, vs. D65-A; # P<0.05, vs. D65-F2; a P<0.05, vs. Katana; b P<0.05,

vs. Aidite; ¢ P<0.05, vs. Besmile.
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