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Abstract

The aim of this in vitro study was to evaluate the effect of types and thickness of CAD-CAM resin ceramic
on micro-tensile bond strength when using dual-cured resin cement. Flat buccal or lingual surface of 108 extracted
healthy human premolars were randomly allocated into 9 groups. Three CAD-CAM resin ceramics Shofu block HC®
(SHOFU, Japan), Vita Enamic® (VITA, Germany) and Cerasmart® (GC, USA) were prepared into an approximate size of
4 x & mm’, with different thickness of 2, 3 or 4 mm, and bonded to dentin using Scotchbond Universal® (3M ESPE,
USA) and RelyX™ Ultimate Adhesive Resin Cement® (3M ESPE, USA). After 10,000 cycles of thermocycling, specimens
were sectioned into an approximate size of 1 x 1 mm?* with different thickness of 2, 3 or 4 mm for micro-tensile
bond testing. Data was analyzed using a two-way ANOVA and Tukey’s post hoc test, and level of confidence was set
at 95 %. Considering within the same type of CAD-CAM resin ceramic, micro-tensile bond strength between CAD-CAM
resin ceramic and dentin showed no significant difference among all groups of various thicknesses (p = 0.203). However,
types of CAD-CAM resin ceramic had a significant effect on the micro-tensile bond strength to bonded dentin (p = 0.032).
Cerasmart® showed no significant difference from Shofu block HC® and Vita Enamic® (p = 0.195 and 0.653 respectively),
whereas Shofu block HC® was significantly different from Vita Enamic® (p = 0.027). Within the limitation of this study,
we concluded that the thickness of resin ceramics may not influence micro-tensile bond strength, while the types of

resin ceramics significantly showed more impact on micro-tensile bond strength.
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Figure 1 Sample preparation: CAD-CAM resin ceramic was sectioned into size 4 x 4 x (thickness) mm’ and cemented with Scotchbond
Universal® (3M ESPE, USA) adhesive and RelyX™ Ultimate Adhesive Resin Cement® (3M ESPE, U.S.A). After 10,000 cycles of

thermocycling, sample was sectioned into size 1 x 1 x (thickness) mm’®
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Table 1 Mean + SD of micro-tensile bond strength value in each group of 3 CAD-CAM resin ceramic at thickness 2, 3 and 4 mm

Mean+SD of micro-tensile bond strength value (MPa)

CAD-CAM resin ceramic Thickness 2 mm Thickness 3 mm Thickness 4 mm Mean+SD of each material

Shofu block HC® 21.7243.80* 18.7445.45% 18.49+3.81%° 19.65+4.54"

Vita Enamic® 20.32+4.46™ 23.08+2.29™ 24.0343.31%° 22.48+3.73°

Cerasmart® 20.62+4.53* 19.5546.95 24.4244.96%° 21.53+4.95°
7//1/75147/7@:

m“va”nwiv“vzlw”lmy'ﬁtwﬂaurz”u?uﬂaa"inﬂﬁwﬁ’u uanatludnamuueneeivegNihiea Ay Naas
sasnwsiuianiiilounuluuoudeaiu uaneirluilnmunnniueegwiieawgynivans

Remark:

Group with the same uppercase letter in each column are not statistically different (p > 0.05)

Group with the same lowercase letter in each row are not statistically different (p > 0.05)

AN 2 TINITUIUTUININADUNITNINFOU

Table 2 Amount of pretest failure sample

Thickness of Shofu block HC® Thickness of Vita Enamic® Thickness of Cerasmart®
2 mm 3 mm 4 mm 2 mm 3 mm 4 mm 2 mm 3 mm 4 mm
Dislodge 1 2 3 2 1 - - 1 3 4
piece/ 1 tooth
Dislodge 2 - - 2 - - - - - 1

pieces/1 tooth

100%

T0%

50%

30%

20%

10%

Shofu block HC \ita enamic Cerasmart

B Adhesive failure mode M Cohesive failure mode B Mix

Uil 2 nsmuamsdssanmsuandniidanidavestus i inngeunIAIm LTS IR sEAUgan AlauIngun 11 dnYe T Tan
Figure 2 Graph of failure type of fracture surfaces from micro-tensile bond strength test
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Figure 4 Scanning electron microscope images (3500x) of Shofu block HC® fracture surfaces (Adhesive failure mode) from micro-

tensile bond strength test
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