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Bond strength of colored zirconia core materials with veneering cermaics
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Abstract

BACKGROUND: Bond failure between the core and veneering ceramics is the most common cause of failure in
all-ceramic restorations. Several studies have shown that the accession of colored granules can decrease the bond
strength of zirconia cores materials with veneering ceramics, thereby influencing the success ratio of zirconia
restorations.

OBJECTIVE: To test shear bond strength of four kinds of colored zirconia core materials and veneering ceramics, as well
as to investigate the effect of colored granules on the bond strength of zirconia cores materials with veneering ceramics
compared with white zirconia cores materials.

METHODS: White and colored Lava Frame, IPS E.max Zircad, Vita In-Ceram Zirconia, Cercon Smart zirconia blanks
and their corresponding veneering ceramics were produced into disks with a diameter of 7 mm and a thickness of 3 mm
following each manufacturers’ recommendations, such as spray sand and ultrasonic cleaning. At the center of core
materials, the veneering ceramics each manufacturer recommended were veneered with handmade porcelain method.
After that, the volume of veneering ceramics (with diameter of 5 mm, and thickness of 3 mm) was controlled by
homemade stencils and sintered.

RESULTS AND CONCLUSION: The shear bond strength between four kinds of colored zirconia based combinations
and white zirconia based combinations had no significant difference (P > 0.05).These showed that the accession of
colored granules had no influence on the bond strength between zirconia and veneering ceramics. The proportions of
failures at the zironia-ceramic combinations interface and shear bond strength values from high to low were Lava, IPS
E.max, Vita In-Ceram Zirconia and Cercon, respectively. Focal laser scanning microscope showed that the failure mode
of combinations at fractured surface was cohesive failure within the veneering ceramics and interface adhesion failure.
Besides, the major failure was cohesive failure within the veneering ceramics rather than core failure.
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Figure 1 Diagram of shear bond strength testing
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Table 1 Comparison of shear bond strength values between
four kinds of colored zirconia-ceramic combinations
and white zirconia-ceramic combinations
(xts, n=5, MPa)

Shear bond strength P

White ~ value

Zirconia- .
Core Veneering

ceramic . )
L materials  ceramics
combinations

Colored

Lava Lava Lava 28.65+1.98 29.01+2.34 0.754
Frame Ceram
E.max IPS E.max IPS 19.37+3.86 21.25+2.08 0.258
Zircad E.max
Ceram
Vita Vita VitaVM9  19.23+3.22 21.56+2.69 0.736
In-Ceram
Zirconia
Cercon Cercon Cercon 23.43+3.01 23.88+3.29 0.867
Smart Ceram
Kiss

* 2 VUGS S G AR BB U5 I B A 207 22 00 B
Table 2 Analysis of single factors of shear bond strength in four
kinds of zirconia-ceramic combinations

Source of  Sum of squares of Free

L e F value P value
variation mean deviation degree
Intergroup 511.889 8 22.460 0.000
Intragroup 273.4533 36
Total 785.342 39

# 3 PR A BB D) s EE(E K Newman-Keuls #%6:
Table 3 Newman-Keuls test of shear bond strength of four
kinds of zirconia-ceramic combinations

Zirconia-ceramic Shear bond strength

Newman-Keuls test

combinations (x+s, MPa)
Lava 28.94+2.12 a
E.max 23.59+3.14 b,c
Vita 20.67+3.01 de
Cercon 19.78+2.64 c,f

The different letters showed significant difference between the two groups

4 DURPEALES RS AR BRI & 2 b

Table 4 Percentage of failure mode in four kinds of

zirconia-ceramic combinations (%)
Zirconia-ceramic . Interface Veneering
L Core failure ) - . .

combinations adhesion failure  ceramics failure
Lava 0 24.5 76.5
IPS E.max 0 36.6 64.4
Vita 0 39.8 60.2
Cercon 0 46.7 54.3
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