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Measure of shade differences according to the concentration of
dental zirconia coloring liquid

Eun-Jeong Bae, Hee-Jung Lee, Hae-young Kim, Woong-Chul Kim, Ji-Hwan Kim

Department of Dental Laboratory Science and Engineering, Korea University

[Abstract]

Purpose: In this study, in order to provide objective standard of the mixed concentration of the zirconia coloring-
liquids, compare the shade differences after colored zirconia blocks from different concentrations.

Methods: After immersion for 2 minutes zirconia specimen (1.5 X1.5 X0.6+0.01mm) in coloring-liquids that
produced different concentrations, were sintered in furnace dedicated. Then, it was measured in spectrophotometer
and Shadepilot. It has been determined mean and standard deviation of the color difference for each group, and
verified by one-way ANOVA using the (version12.0) SPSS WIN Program the difference in shade according to the
concentration at the significance level of 95% confidence, it conducted a Tukey’s multiple range test to post-test.

Results: The mean of L' was decreased toward LN35 group, however the mean of ax and bx was increased(p<.05).
There is a statistically significant difference in the results of L* post hoc test of each group was LN15-LN30/LN35,
LN20-LN30/LN35, LN25-LN30/LN35, and LN30-LN35 group. The a’ group, it was found that there is a
statistically significant difference in all groups for each(p<.05). The b" group, it was found that there is a statistically
significant difference in all groups except the LN25-LN30(p<.05).

Conclusion: In order to make effective use of the coloring-liquids of zirconia, the device objective, accurate

concentration measurement is required, from the present study, we presented evidence basic to this.
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FeAe % 99 brix® S3HLI7F 0.0~33.0%%]
MASTER-M (Atago Co., Tokyo, Japan)Z} 28.0~
62.0%% MASTER-2M (Atago Co., Tokyo, Japan)=
ARE-SHATEHFIg. 1).

Table |. The concentrations of mixed coloring liquids
(light and neutral) (n=30)

Color liquid Group Concentration (brix %)
LO54 54
Light original LN35 35
LN30 30
LN25 25
Light+Neutral LN20 20
LN15 15

Fig. 1. Densitometer

A% zirconia block (D-max, Seoul, Korea)
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Fig. 2. Spectrophotometer (CM—3600A, Konica Minolta,
Tokyo, Japan)

Aahg A2 o} Tofol A HAYsEo] mHE AxE%
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th(Fig. 2).

AAZ7F Y= A zetke] A B7] $isto] A

of Mz S4S T 19kE AUl shadepiloto 2

(Spectrophotometer)2 Z435}%

Fig. 3. Shadepilot (ShadepilotTM, Dentsply Degudent
GmbH, Germany)
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Fig. 4. The colored zirconia specimens
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Table 2. CIE L*, a* and b* value of the colored zirconia specimens (mean+SD)

LN15 LN20 LN25 LN30 LN35
L 85.38+0.42 85.37+0.40 85.27 84.59+0.22 82.83+0.22
a* -1.03%+0.06 -0.71£0.07 -0.37£0.01 0.06£0.01 0.39+0.07
b* 1.70%£0.27 3.34%+0.14 4.66%0.59 520%0.76 7.38+0.31

CIE L*, a* 183l b* groll Wigt SAEA 23t
(table 3y} At}
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Table 3. Result of one—way ANOVA Groups L*, a* and b*

Sum of squares df Mean square F
Between groups 23.724 4 5.931
L within groups 1.889 20 0.094 62.797*
Total 25.613 24
Between groups 6.582 4 1.646
a* within groups 0.055 20 0.003 601.431*
Total 6.637 24
Between groups 90.019 4 22.505
b* within groups 4474 20 0.224 100.608*
Total 94.493 24

919] AREE L¥, o* )7 brgelAl BF SAY

testE AAISFATHTable 4).

o= gofgt Aupt teht AEAA Tukey's HSD
Table 4. The results of tukey's HSD test of each groups
b* a* L*
(1) gr () gr dif%?ggce stzrr\:ioarrd dif%?ggce stzr::joarrd dif%?%ﬁce stael::joarrd
LN20 0.010 0.19 -0.322* 0.03 -1.646* 0.03
N5 LN25 0.102 0.19 -0.662* 0.03 —2.958* 0.03
LN30 0.782* 0.19 -1.090* 0.03 -3.498* 0.03
LN35 2.548* 0.19 -1.428* 0.03 -5.686* 0.03
LN25 0.092 0.19 -0.340* 0.03 -1.312* 0.03
LN20 LN30 0.772* 0.19 -0.768* 0.03 -1.852* 0.03
LN35 2.538* 0.19 -1.106* 0.03 -4.040* 0.03
LN25 LN30 0.680* 0.19 -0.428* 0.03 -0.540 0.038
LN35 2.446* 0.19 -0.766* 0.03 -2.728* 0.03
LN30 LN35 1.766* 0.19 -0.338* 0.03 -2.188* 0.03
*: The mean difference is significant at the 0.05 level.
9| AT R Liola] BAReR foldt Aolrk ol 2 felg Aol7h ol Ao Uedthpo5).

F2 LN15-LN30/LN35, LN20-LN30/LN35,
LN25-LN30/LN35, LN30-LN35 1822 uelgth
(p<.05). a* LFollAle 242e] HE T1EolA SAA L
2 FYE Zol7t = A o' VTP 05), b* 1&
oA LN25-LN30= A3t Be AEoA FA42

Shadepilot&2 A|HO| M2E A3 27 LNI5+=
A1T} B19) Mz7} E3kE|o] Lehtal, TN20T}F LN251
2]31 LN30oI A= Al B, B29] Mz7} 335 o] Lelyg
t}, LN352] AJHo A= Al Bl, B2 12|31 u]A|5}A] A2
o] Az7} 23t= o] YelgthTable 5, Fig. 5).
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Table 5. The measured shade of zirconia specimens by Shadepilot

group LN15 LN20

LN25 LN30 LN35

shade A1+B1 A+B1+B2

A+B1+B2 A+B1+B2 A+B1+B2+A2

Fig. 6. The measured shade of zirconia specimens by Shadepilot
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