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[Abstract]

The goal of esthetic restoration is to achieve morphologic, optical, and biologic acceptance. Creation of a natural
looking ceramic restoration, which blends harmoniously with surrounding dentition, is not always achieved.

A successful color match is an important aspect of any esthetic dental restoration. Since natural enamel has
inherent translucency, it is important that ceramic restorations reproduce the translucency and color of the natural
teeth. However, the final color match of porcelain crowns to adjacent natural dentition remains some problem.

Difficulties related to color matching arise from the structural differences that exist between metal ceramic crowns
and natural teeth, the limited range of available ceramic shades, inadequate shade guides, different types of metal
alloys, repeated firing, the condensation technique, and varying compositions of ceramic materials. Many factors
contribute to the esthetic success of dental restoration: optical properties such as color and its elements of hue,
value, and chroma; translucency and opacity; light transmission and scattering; and metamerism and fluorescence.

The purpose of this study was to determine the color changes of metal-ceramic system with different veneering
porcelain powder after repeated firing.

The objectives of this in vitro study were to measure the lightness(L*), chromaticity(a*), chromaticity(b*),
chroma(C*), hue(h), reflectance(%), color difference( AE).

The following conclusions were obtained:

1. An increase in the number of firings resulted in decrease in lightness(L*) but increase in chromacticity(a*) with
all porcelain. After the second sintering resulted in decrease in chromacticity(b*) with opaque-dentin porcelain and
dentin porcelain but in increase with enamel porcelain and translucency porcelain. And after the second sintering
resulted in decrease in chroma(C*) with opaque-dentin porcelain and dentin porcelain, but on the whole side in
decrease with enamel porcelain and translucency porcelain.

2. After the second firing, a increase in the number of firings resulted in decrease reflectance(%) in all wavelength.
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3. There were noticeable color differences( AE) between first sintering and multiple firings(dentin porcelain: 5.29
~ 8.15, opaque-dentin porcelain: 4.83~8.2, enamel porcelain: 8.93~13.15, translucency porcelain: 9.37~12.91), but
the color difference( AE) after second sintering were down to 4.87 in all porcelain.

4. Given the NBS Criteria, a ‘trace’ was not found this study but a ‘slight’ was found 2-3, 3-5 in dentin porcelain,
2-3 in opague-dentin porcelain, 3-5, 5-10 in enamel porcelain and translucency porcelain, a ‘noticeable’ was 2-5, 3-
10, 5-10 in dentin porcelain and opaque-dentin porcelain, 2-3, 2-5, 3-10 in enamel porcelain 2-3, 3-10 in
translucency porcelain, an ‘appreciable’ was 1-2, 1-3, 2-10 in dentin porcelain 1-2, 1-3, 2-10, 3-10 in opaque-
dentin porcelain, 2-10 in enamel porcelain, 2-5, 2-10 in  translucency porcelain, a ‘much’ was 1-5, 1-10 in dentin
porcelain and opaque-dentin porcelain, 1-2, 1-3, 1-5 in enamel porcelain 1-2, 1-3, 1-5, 1-10 in translucency

porcelain, a ‘very much’ was 1-10 in enamel porcelain.
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Table 1. Materials tested in this study

Cede Preperty
A3B Dentin porcelain powder
59 Enamel porcelain powder
ODA3 Opague—Dentin porcelain powder
oT Opal-Translucency porcelain powder
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Fig. 1. The schematic illustration of mold design
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Critical remarks eof celer differences  NBS unit
Trace 0~05
Slight 05~15
Noticeable 15~ 30
Appreciable 3.0~60
Much 6.0 ~ 120
Very much 12.0~
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Fig. 3. The graph of lightness
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Fig. 4. The graph of chromaticity(a®)
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