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Shear bond strength of the three different kinds of resin cement

on CAD/CAM ceramic inlay

Chul-Woo Baek'", DDS, MSD, Cheol-Woo Park'’, DDS, MSD, Jun-Sub Park?, DDS, MSD, PhD, Jae-Jun Ryu'*, DDS, MSD, PhD
'Department of Esthetic Restorative Dentistry, Graduate School of Clinical Dentistry, Korea University, Seoul, Korea,

*Gooawill Dental Hospital, Pusan, Korea

Purpose: The purpose of this study was to evaluate the bond strengths between the latest CAD/CAM ceramic inlay and various resin cements which are used primarily for
esthetic restoration. Materials and methods: Cylindrical ceramic blocks(Height: 5 mm, diameter: 3 mm) were fabricated by using Cerec3 and bonded on the dentin of the
ninety extracted caries-free molars using three different kinds of resin cement(Unicem®, Biscem®, and Variolink I1*) according to the manufacturer's instructions. Ninety
specimens were divided into 3 groups according to three different kinds of resin cement. Half of each group were conducted thermocycling under the conditions of the 5 - 55T,
5,000 cycle but the other half of them weren't. All specimens were kept in normal saline 37°C, for 24 hours before measuring the bond strength. The shear bond strength was

measured by Universal testing machine with a cross head speed of 0.5 mm/min. The results were analyzed statistically by t-test and one-way ANOVA. Results: Unicem”

®

group

showed the highest shear bond strength despite a slight decline by thermocycling. The shear bond strength of Unicem® group and ValiolinkII® group were significantly
influenced by thermocycling, whereas Biscem® group was not influenced (P<.05). There were no significant differences in the bond strength between the three groups
without thermocycling, but there was significant differences between Unicem® group and Valiolink II* group with thermocycling(P<.05). Conclusion: It has been shown to
be clinically effective when the self-adhesive resin cements Unicem® and Biscem® were used instead of the etch-and-rinse resin cement Valiolink II® during the bonding of
CAD/CAM ceramic inlay restorations with teeth. (J Korean Acad Prosthodont 2013;51:20-6)
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Table 1. Composition of resin cements used in this study

%7k silane (Ultradent, USA) = 2] & A| 883} T}

Zopdol 2d 9071 9] X0k 7] FOo 2 Wral, 2Ht
AlghR] B52 x|opdol 3 2st7] el 271<] self-adhesive
) %1 A all E(Unicem®, Biscem®) ¢} 574 <1 etch-and-rinse #| 7] A]
| E (Variolink I1*) - A}-8-3}$1 tH(Table 1). Self-adhesive ] 21 A]wl
EQ A Aol Aol = 5 A2 & a1A] 28k, €7 Al
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AR 7F E7keke] H Y g o] &-sto] A EFo 2 20231 S
22 71kt JAAHEE B 2 A At FF3I
(Bluephase®, Ivoclar Vivadent, Liechtenstein) 2 A}-8-5Fo] 4 of] A 7}
7+ 2024 33-2A}3191 T Etch-and rinse resin cement-2- X] oH of]
etching?} bonding#l| - A ZA}] X A|th 2 A 8-5}91 THFig. 1).

o] 2 30719 AlHE ko2 Uy A AWk 5-55T,
5,000 cycle =71 }ol| A thermocycling2- A 3] 315 11 T}& 2 WS
thermocyclingS- A] 3 31| 23kt}. Thermocycling 2173 -2 5T¢ 9
55°C water bath of] 22} 3024, 0] A 7HE 5%.9] 271 Sl 4] o]
FoAR L, G A= o] 9] 9] A7t = AJH S 37C, 100% 722

incubatorel] X2 #3511 T}

Cylindrical ceramic block  g—— Exposed dentine surface

(D: 3 mm xH: 5 mm) l

_/

> Embedded tooth

=—+—> Embedding dental sone

Fig. 1. Cementation of ceramic and prepared specimen.

Resin cement Main composition Manufacturer

Unicem® methacrylate monomers containing phosphoric acid groups, silanated fillers 3MESPE, USA

Biscem® Bis (hydroxyethyl methacrylate) phosphate (base); tetracthylene glycol dimethacrylate; dental glass Bisco, USA

Variolink II® Bis-GMA", TEGDMA™, UDMA™ Ivoclar Vivadent, Liechtenstein

‘Bis-GMA: bisphenol A-glycidyl methacrylate, “TEGDMA: triethyleneglycol dimethacrylate, “"UDMA: urethane dimethacrylate.
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Fig. 2. Shear bond test in universal testing machine.

Zdold Hofl Aty E5o] F2E Al S A&
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4. SH =4

SAS Ver. 9.2 (SAS Institute, Cary, NC, USA) 213 © 2 7}
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(Fig. 3, Tables 2, 3)

(1) Unicem® & ennocyc]jngv"—/\]sg—s}x] oro A 0ol Pt
20670131 A &Y gH 7 9-0] P& 18930 2 FA AR
27y ol fro] &k &Fo| 7} A ATHP<05).
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Table 2. Mean and Standard variation of the shear bond strength (MPa) of all groups

Boxplot of Resin cement vs Thermocycling
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Fig. 3. Shear bond strength values of all groups with/without thermocycling.

(2) Biscem® -2 thermocychng~ A& E}A) ke
18.930| 11 Al 83t Z9-2] HtL 17852
A7 fe }z}o] 7+ QLA THP<05)

AL
74] Aoz A

(3) Variolink II* & thermocycling 2 A] 8 3}4] 222 74 9-2
TS 18910 11 A| 83l 7 $-2] HHL 164302 EA 4]
° 2 FA7F ol 2] gk 2bo] 7} A A THP<05).

2. Ml 22 SAloll BlusIRS of ClEot 22 Z20E
At

(1) Thermocycling 8- A| B 5}A] -2 73-%- one-way ANOVAl"%
4 73k e 2 Afolell BAH 0 2 593 2ol 7} 912
THP<.05)(Table 4).

(2) Thermocycling2- A] 38 &+ 73 %-one-way ANOVA £-21 A 3} 3 7]}
of o Atolof] FAIA o & Fof gk Afol 7} 7] W&
o] Th=H| 1 7 E 51 THP<.05)(Table 5). Biscem® 2}
Unicem® -2 -2 3k 2}o] 7} ¢19] 11 Biscem® <2} Variolink
I® #+% /93 o] 7} g1t 22} Unicem® 2
Variolink II*7-&- -9-2] 8wk} 20| 7} 9191 th(Table 6).

Table 3. T-test of Unicem®, Biscem®, and Variolink II* with/without thermocycling

with/without thermocycling (Mean + SD) Group t value P-value*
Thermocycling . Resi.n cement L Unicem® 217 039
Unicem® Biscem® Variolink IT® Biscem® 1.47 153
No 20.67 = 1.98 18.93 +2.09 1891 + 2.69 Variolink IT® 2.86 .008
Yes 18.93 4+ 2.40 17.85 + 191 1643 + 2.01
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Table 4. One-way ANOVA for shear bond strength without thermocycling
Source DF Sum of squares Mean square F value P-value
Resin cement 2 30.779 15.389
Exror ) 217.140 5.170 298 062
Total 44 247919
Table 5. One-way ANOVA for shear bond strength with thermocycling
Source DF Sum of squares Mean square F value P-value
Resin cement 2 47.269 23.634 5
Exror ) 187.828 4472 528 009
Total 44 235.097
Table 6. Result of Tukey multiple comparisons for shear bond strength with thermocycling
Resin cement N Mean SD F value P-value Tukey
Unicem® 15 18.932 2.397 A
Biscem® 15 17.852 1.908 5.28 .009 AB
Variolink IT? 15 16.429 2.007 B
Themocycling A] & o] §-2} gl o] Unicem®™ & 3 27} .9 = Btk 2 3% A Th De Munck 522} Flury 572 “go}
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730 & AL8-30] A1v]eBol] o] AHEEE hockremax CAD 72 GH Wushs A7} Qo] ERAETk ol A2
HT block} 3%-2] 2|31 A E (Unicem®, Biscem®, Variolink II*) ~ thefek A7 A& Hole o= A= 48 v/l ®
o) AVAFAES vlmele] Ay FHEL QA 5ol AGwa opleh 4 WHOlE 2A JBL 0] E

A3 7 A EES dolH 31, 7] 29 etch-and-rinse #) 7] A]
E 4 self-adhesive @] 7 AlH E S ALE-31 S v F 27 =)
EA 7} EA S Lol 12} &% Tk
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