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Table 1. 12 groups used in this study
12mm Groups Surface Treatment Cement
NoLut No Tx. RelyX Luting
) NoMax Maxcem
L 3mm NoNx Nexus3
NoUni RelyX Unicem
Salut Sandblasting ALOs, 110 gm RelyX Luting
SaMax Maxcem
Fig. 1. Disk-shaped zirconia specimen. SaNx Nexus3
SaUni RelyX Unicem
RoLut Rocatec RelyX Luting
RoMax Maxcem
RoNx Nexus3
RoUni RelyX Unicem
Table 2. Characteristics of resin cement used in this study
System Type Manufacturer-purported Composition manufacturer
RelyX Luting powder/liquid powder: radiopaque, fluoroalum-inosilicate glass, microencapsulated potassium 3M ESPE, Seefeld Germany
persulfate,ascorbic acid catalyst, opacifying agent
liquid: polycarboxylic acid, methacrylate groups, HEMA, tartaric acid
Maxcem Base/catalyst uncured methacrylate ester monomers, mineral fillers, ytterbium fluoride, Kerr, Orange, USA
activators, stabilizers, colorants
Nexus3 Base/catalyst uncured methacrylate ester monomers, mineral fillers, activators, stabilizers, Kerr, Orange, USA
radiopaque agent
RelyX Unicem Base/catalyst methacrylated phosphoric ester, dimethacrylate, inorganic fillers, fumed silica, 3M ESPE, Seefeld Germany

chemical and photoinitiators
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Fig. 2. Bonding resin cements to zirconia specimen.
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Resin cement
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Fig. 4. Schematic diagram of shear bond strength testing.
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Fig. 3. Completed specimen.

Fig. 5. Shear bond testing assembly on UTM.

7] $l5te] LM FEA] (One-way ANOVA)T} o] €1 2324
(two-way ANOVA) S 0] &5} A} 241 0 &2 TukeyHSD fest2 41
Al5lg om EA A 2] SPSS WIN 12.0 T2 78-S AF8-5)o]
289
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Table 3. Shear bond strength of cements by surface treatment (MPa)

Groups Mean Std.Deviation Turkey test
NoLut 0.00 0.00 ¢ 14 e
NoMax 0.18 0.13 e 12
NoNx 3.28 0.56 d s 10 - 9.06
NoUni 345 0.60 d % I
SaLut 0.38 0.53 e o 8 6.39
SaMax 449 134 d 5 o o i
SaNx 6.39 1.52 c =< \ 228 845 ;
SaUni 8.74 1.04 b
RoLut 0.03 0.07 e 2 ﬂ [I oE
RoMax 435 122 d 0 = L 003 u
w W e srrssered
Fig. 6. Shear bond strength of 12 groups.
Table 4. Results of two-way ANOVA Table 5. Failure patterns
Source Type III i Mean v Sig Groups Adhesive failure Mixed failure Cohesive failure
Sum of Squares Square NoLut 100% 0% 0%
Model 4185.000 12 348750 353.859 .000 NoMax 100% 0% 0%
Surface treatment 475.664 2 237832 241316 .000 NoNx 100% 0% 0%
Cement type 1148.800 3 382933  388.544 .000 NoUni 100% 0% 0%
Surface treatment SaLut 100% 0% 0%
*Cement type 229.803 6 38.301 38.862 .000 SaMax 100% 0% 0%
Error 106.441 108 0.986 SaNx 80% 20% 0%
Total 4291.44 120 SaUni 80% 20% 0%
*P<.05 RoLut 100% 0% 0%
RoMax 100% 0% 0%
RoNx 80% 20% 0%
RoUni 60% 30% 10%
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Fig. 7. Failure patterns.
A: Adhesive failure, B: Mixed failure,
C: Cohesive failure.
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Fig. 8. SEM pictures of Zirconia ceramic.
A: Adhesive failure (magnification X 500), B: Mixed failure (magnification X 100), C: Cohesive failure (magnification X 100).

Fig. 9. SEM pictures of Zirconia ceramic (magnification X 1,000).
A: Grinding with 50 #m disk, B: Airborne particle abrasion with 110 #m alumina, C: Rocatec conditioning.
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The influence of surface conditioning on the shear bond strength of

self-adhesive resin cement to zirconia ceramics

Ji-Hye Jung, DDS, Seung-Hyun Jung, DDS, MSD, Hye-Won Cho, DDS, MSD, PhD, Yu-Lee Kim*, DDS, MSD, PhD
Department of Dentistry, Graduate School, Wonkwang University, lksan, Korea

Purpose: To evaluate the effect of surface conditioning on the shear bond strength of zirconium-oxide ceramic to 4 luting agents. Materials and methods: A total of 120 disk-
shaped zirconium-oxide ceramic blocks (3Y-TZP, Kyoritsu, Japan) were treated as follows: (1) Sandblasting with 110 #m aluminum-oxide (ALOs) particles; (2) tribochem-
ical silica coating (Rocatec) using 110 #m ALO: particles modified by silica; (3) no treatment. Then zirconium-oxide ceramic blocks bonded with 4 luting cements (RelyX lut-
ing (3M ESPE), Maxcem (Kerr), Nexus3 (Kerr), Rely X Unicem (3M ESPE)). Each group was tested in shear bond strengths by UTM. A 1-way analysis of variance and 2-
way analysis of variance was used to analyze the data (@ =.05). Results: RelyX unicem in combination tribochemical silica-coating produced a highest bond strength (P <.05).
Air abrasion group and Rocatec treatment groups resulted in significantly higher than no conditioning group (P <.05). RelyX Luting groups showed lower bond strength than
other groups. There were significant differences among groups (P <.05). Conclusion: Within the limitation of this study, RelyX Unicem cement provided the highest bond
strength and Rocatec treatment enhanced the bond strength. (J Korean Acad Prosthodont 2010,48:251-8)
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