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Adhesive Bond Strength between Resin Cements
and Zirconia Ceramics with Metal Adhesive Primers
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The purpose of this study was to compare
shear bond strength between self adhesive resin
cement (Rely X™ U100) and resin cement with
self-etch system (Panavia® F 2.0) to zirconia
ceramics, treated with two metal adhesive
primers (ALLOY PRIMER®, Metal/Zirconia
Primer®) after water storage 24 hours and
thermocycling. One hundred and twenty zirconia
ceramic specimens (15x15x2 mm.) were used in
this study, randomly divided into three groups of
forty by type of surface treatment. Group 1 was a

control group (no treatment-NT). Group 2 was
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treated with ALLOY PRIMER®(AP), Group 3
with Metal/Zirconia Primer®(MZ). Each group
was divided into two subgroups of twenty by
type of resin cement (Rely X™ U100 and
Panavia® F 2.0), luted two resin composite rods
on a diagonal line of the zirconia ceramic
specimens. Each group was then divided into two
subgroups of ten (20 specimens) by storage type:
either in water at 37°C for 24 hours or ther-
mocycling for 1000 cycles at 5°C and 55°C. The
shear bond strength of all test groups were tested
by Instron® testing machine. The result of this
study found that the mean of the shear bond
strength of Panavia® F 2.0 was significantly
higher than that of Rely X™ U100 (p<0.01). The
mean of the shear bond strength of the ALLOY
PRIMER® treated surface group was signi-
ficantly higher than those of the Metal/Zirconia
Primer® and the control group (p<0.01). The
mean of the shear bond strength of the water
storage group was significantly higher than that
of the thermocycling group (p<0.01). The
bonding potential of each control group after
water storage and thermocycling was the lowest.
In conclusion, the shear bond strength of Panavia®
F 2.0 seems better than Rely X™ U100. Metal
adhesive primers seem to promote the shear bond
strength between zirconia ceramics and resin
cements. Aging condition such as thermocycling
process decreases the shear bond strength

between zirconia ceramics and resin cements.

Keywords : zirconia ceramics, resin cements,

shear bond strength
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Table 1 Means and standard deviations of shear bond strength of 12 groups
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wiun 24 d2lug wasinldaas 1,000 sau
Panavia F 2.0 NT 9.655+ 1.60 6.159+1.52
Panavia F 2.0 AP 20.20% +1.38 12.16° + 1.55
Panavia F 2.0 MZ 12.52P + 1.52 9.195 £ 0.87
Rely X U100 NT 6.755+0.79 4.67+0.73
Rely X U100 AP 18.52B+1.55 11.88° +1.18
Rely X U100 MZ 16.26% £ 1.09 7.44F +1.48

Values are means +standard deviations. Group with the same upper case superscripts are not significantly

different (p<0.01)
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Table 2 Statistic test between mean shear bond strength of each factor

Source of Variance Sum of Squares df Mean Square F Sig.

Error Error

Corrected Model 5431.331 11 493.757 287.585 0.000

Intercept 30552.319 1 30552.319 17794.939 0.000

Surface treatment 3157.764 2 1578.882 919.606 0.000

Resin _cement 31.680 1 31.680 18.452 0.000

TC 1748.338 1 1748.338 1018.304 0.000

Surface treatment * 102.889 2 51.445 29.964 0.000

resin_cement

Surface treatment * 220.233 2 110.117 64.136 0.000

TC

Resin_cement * TC 11.773 1 11.773 6.857 0.009

Surface treatment *

Resin_cement * TC 158.653 2 79.326 46.203 0.000

Error 391.456 228 1.717

Total 36375.105 240

Corrected Total 5822.786 239
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Table 3 Show the mean difference of resin cements factor

95% Confidence
. . Mean Interval
(I) Resin cement (J) Resin cement . .
Difference SE. Sig. for Difference
(MPa) (MPa)

aI-J Lower Upper

Bound Bound

Panavia F 2.0 Rely X U100
11.65 10.92 0.73 0.169 | 0.000 0.393 1.060

191971 4 UANMITNAFBLANNLGNGNTUTIEG YDA TLAUA D

Table 4 Show the mean difference of surface treatment factor

95% Confidence Interval
(I) Surface | (J) Surface .
Mean Difference for Difference
treatment Treatment SE. Sig.
I-J) Lower Upper
(MPa) (MPa)
Bound Bound
AP NT 6.81 8.84 0.207 0.000 8.476 9.292
15.65 MZ 11.35 4.30 0.207 0.000 3.927 4.744
MZ 11.35 NT 6.81 4.54 0.207 0.000 4.140 4.957

@150 5 LaavmaasaunNauaneTuTIsgresaTumMauiuasmas i Taae

Table 5 Show the mean difference of water storage and thermocycling

(I) Water | (J) Thermo- Mean 95% Confidence Interval for
storage 24 cycling Difference SE. Sig. Difference
hrs. (MPa) (MPa) I-J) Lower Bound | Upper Bound
13.99 8.58 5.41 0.169 0.000 5.065 5.731
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Figure 4 Non treatment surface group luted with
Panavia® F 2.0
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Table 6 Show the percentage of failure mode after shear testing

Percentage of failure mode after shear testing
Failure Adhesive Cohesive Mixed
Mode | uwasudun | waanadlu | wawudun | vaunedly | wawudun | naanadly
Test 24 dalna | 'laARe 1,000 | 24 dalae | lgaRe 1,000 | 24 dalue | lgAde 1,000
groups TAU TaU TAU
Panavia F 2.0 100% 100%
NT
Panavia F 2.0 75% 50% 25% 50%
AP
Panavia F 2.0 85% 35% 15% 65%
MZ
Rely X U100 100%
NT
Rely X U100 65% 50% 35% 50%
AP
Rely X U100 80% 40% 20% 60%
MZ
a5 nawilaldieseaiindalen Badeiafudiane a6 nuileseaiindaesanesd nsesady

A 6 v
712511,877%5_1!78&/

Figure 5 Non treatment surface group luted with
Rely X™U100
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Figure 6 Zirconia ceramics specimen treated with

ALLOY PRIMER® and luted with

Panavia® F 2.0 (Arrow points at
remaining cements on zirconia ceramic

surface after shear test.)
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Figure 7 Zirconia ceramic specimen treated with
ALLOY PRIMER®™ and luted with Rely
X™ UI00. (Arrow points at remaining
cements on zirconia ceramic surface

after shear test.)
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Figure 8 Zirconia ceramic specimen treated with
Metal/Zirconia Primer® and luted with
Panavia® F 2.0. (Arrows point at
remaining cements on zirconia ceramic

surface after shear test.)
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Figure 9 Zirconia ceramic specimen treated with
Metal/Zirconia Primer® and luted with
Rely X™ Ul00. (Arrows point at
remaining cements on zirconia ceramic

surface after shear test.)
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Figure 10 Non treatment surface group luted with

Panavia® F 2.0 after thermocycling.
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Figure 11 Non treatment surface group luted with

Rely X™ U100 after thermocycling.
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Zirconia ceramic specimen treated with
ALLOY PRIMER®™ and luted with
Panavia® F 2.0 after thermocycling.
(ZR = zirconia ceramic surface, RC =
remaining resin cements after shear

test.)
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Zirconia ceramic specimen treated with
ALLOY PRIMER® and luted with Rely
X™ U100 after thermocycling. (ZR =
RC =
remaining resin cement after shear

test.)
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Figure 14 Zirconia ceramic specimen treated

with Metal/Zirconia Primer®™ and luted
with Panavia® F 2.0 after thermo-
cycling, remaining resin cement found

on zirconia ceramic surface.
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Figure 15 Zirconia ceramic specimen treated with
Metal/Zirconia Primer® and luted with
Rely X™ U100 after thermo-cycling,
remaining resin cement found on

zirconia ceramic surface.
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