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The color comparison of zirconia fabricated by using
various coloring liquids
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[Abstract]

Purpose: The aim of this study was to evaluate the effect of colored zirconia with different coloring liquids.

Methods: Total 30 specimens were prepared. Specimens were classified into 6 groups: IPS e.max Ceram(P),
Uncolored zirconia(C), VITA In-Ceram®2000 YZ LL1(L), Zirkonzahn coloring liquid(Z), Wieland coloring
liquid(W), and Kuwotech coloring liquid(K). Four different types of zirconia coloring liquid, VITA In-Ceram®
2000 YZ LLI1(VITA Zahnfabrik, Germany), Zirkonzahn coloring liquid(Zirkonzahn, Italy), Wieland coloring
liquid(Wieland, Germany), Kuwotech coloring liquid(Kuwotech, Korea) were used to fabricate colored zirconia by
using infiltrating method and then completely sintered. The color of the all specimens was measured using the
spectrophotometer(CM-2600d, Konica Minolta, Japan) and expressed in terms of the 3-coordinated values(CIE
L*a*b*). Color differences were calculated using the equation 4 E*= [( 4L*)*+( 4a*)*+( 4b*)?]"~.

Results: L*a*b* values of the colored zirconia were affected by the coloring liquids. The uncolored zirconia(C)
group showed the highest L* value and zirkonzahn coloring liquid(Z) group showed the lowest L* value.
Zirkonzahn coloring liquid(Z) showed the highest a* value and VITA In-Ceram®2000 YZ LL1(L) group showed
the highest b* value. Generally, the color difference( 4E*) in all groups showed higher than 3.7 except between IPS
e.max Ceram(P) and wieland coloring liquid(W) group.

Conclusion: Within the limitations of this study, various coloring liquids influenced the L*, a*, and b* values of
colored zirconia. IPS e.max Ceram(P) and wieland coloring liquid(W) group did not show clinically perceiving

color difference.
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Fig. 1. Parts of compaction die set (a), longitudinal
section view of during compacting zirconia
specimens (b), compacting machine (c), and
presintering furnace (d)
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Table 1. Coloring liquid used in this study

Table 2. The experimental groups used in this study

Group Code Coloring liquid N
1 P None(lPS e.max Ceram A2 Dentin) 5
2 C None(uncolored zirconia) 5
3 L VITA In-Ceram®2000 YZ LL1 5
4 Z Zirkonzahn coloring liquid 5
5 W Wieland coloring liquid 5
6 K Kuwotech coloring liquid 5

Coloring liquid Code
VITA In-Ceram®2000 YZ LL1 L
Zirkonzahn coloring liquid Z
Wieland coloring liquid W
Kuwotech coloring liquid K
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Fig. 2. Porcelain build—up furnace
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Fig. 3. Zirconia sintering furnace (a) and colored zirconia
specimens (b)
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Table 3. Comparison of mean L* a* and b* values in

each group
Group L* a* b*
P 8456 = 039 164 =012 1644 = 0.39
C 9061 £ 028 -074 £004 038 £0.28
L 7295 019 768 £019 3225+ 085
Z 66.05 + 0.72 859 =034 2533 £0.72
W 8248 £ 009 068 £020 1623 = 0.25
K 8070 £024 094 £031 1377 = 0.40




Group

Fig. 5. Comparison of mean L* value

Group

Fig. 6. Comparison of mean a* value

b* value

Fig. 7. Comparison of mean b* value
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Table 4. AE* value between groups
P C L Z W K

P - 15010 210.61 23498 265 11.26
C 15010 - 69923 656.37 159.67 140.16
L 21061 69923 - 4816 198.23 223.50
Z 23498 65637 4816 - 20766 203.39
W 265 15967 19823 20766 - 464
K 1126 140.16 22350 20339 464 -
v F
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