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TENSILE STREGNTH BETWEEN MACHINABLE CERAMIC AND DENTIN
CEMENTED WITH LUTING COMPOSITE RESIN CEMENTS

Byeong-Hoon Cho.

Dept. of Conservative Dentistry, College of Dentistry, Seoul National University

In the case of CAD/CAM ceramic inlay restorations, if isthmus width is widened too
much, it may cause fracture of remaining tooth structure or loss of bonding at the luting
interface because of excessive displacement of buccal or lingual cusps under occlusal loads.
So to clarify the criterior of widening isthmus width, this study was designed to test the
tensile bond strength and bond failure mode between dentin and ceramic cemented with
luting composite resin cements, Cylindrical ceramic blocks(Vita Cerec Mark II, d=4mm)
were bonded to buccal dentin of 40 freshly extracted third molars with 4 luting compos-
ite resin cements(groupl:Scotchbond Resin Cement/Scotchbond Multi-Purpose,
group2:Duolink Resin Cement/All-Bond 2, group3:Bistite Resin Cement/Ceramics Primer,
and groupd:Superbond C&B). Tensile bond test was done under universal testing machine
using bonding and measuring alignment blocks( #ilo & Um, 1992), After immersion of
fractured samples into 1% methylene blue for 24 hours, failure mode was analysed under
stereomicroscope and SEM, Results: The tensile bond strength of goup 1, 2 & 4 was 13.87
+2.90 MPa, 16494390 MPa and 16.17+4.32 MPa, respectively. There was no statistical
differences(p>0.05). But, group 3 showed significantly lower bond stregnth(598%1,17 MPa,
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p<0.05). In almost all samples, adhesive fractures between dentin and resin cements were
observed. But, in group 1, 2 & 4, as bond strength increased, cohesive fracture within resin
cement was observed simultaneously., And, in group 3, as bond strength decreased, cohe-
sive fracture between hybrid layer and composite resin cement was also observed.
Cohesive fracture within dentin and porcelain adhesive fracture were not observed. In con-
clusion, although adhesive cements were used in CAD/CAM-fabricated ceramic inlay

restorations, the conservative priciples of cavity preparation must be obligated.

|

I.M 2

G. V. Black"ol| &Js} opgzrelEgiAd o] A4 8}
H o] FE AEY W X FEA 9 she) wjat

P B WIS AMIT. 3] 195
' Buonocore”oll 93] HFEANT-A 0] 270 o]

FR2 Aol FEAFY HHo) s FHx)
F8l deixel & walE kA o] o)
A2 0] MY Abob R A ZhA) o] s b0
Foll oheRdwe Ao HEHY
WA gon Haghaa og ARPSo

Hurul

=
e

T

pa)

v T & } 15
1 A70% 3 1o BlEe] 1970t ol Altschuler®
SOl 28l A laserE o]-g-5te] 3xQE Aol theh =
55 dgste Wel Az de] Tedolgz
French system, Swiss system % Minnesota system
S| CAD/CAME o|43ko] 718314 glo] X\
STEES AAEE AR 4 e Hhle] A
I AT, 1 Fol A Swiss system?] CEREC
systeme] HEZE AFEglEo] oju] MA 2ol
Aol BL-5]7 9Jom CEREC system< o] &3t

O

Aogr gl ojd 499 W A4 AsEol
E_J..E] ki o) E}_zx 32)

BASEEAS 085 £a) B 70|

v FFE EFUIAHEES vjsfste] XAz} &
HEApolo 31ekd 8l 7)1A - A (chemical & me-

chanical bonding) & F=8ke] A== 7}%1
s i]éﬁ%ﬂ X*i”*ﬁlﬂ

ohaztolu} F

_v;
L
Ky
L
w
—t
<,
—
%
<
o]
o
5

ol

kS
é
_\‘C_>‘

ol gt mAlEe ] o %l

o 9He

488

& P
Huz

AME oHEe] Gz sl wFZAAE
2/301%4< AHASHA 2 W YFE cappingdhe]
oF Fr}il 3}e] Christensen, SturdevantS##e] <]
3 opzTrolut gdl@olol A HEEAY ohEFHA
+4Yel Aesy Yok wuo
CEREC systemoll A A 25l =R g 23
NME FEHF (sthmus) & o] FLahA WL

oH T
45 wol 1ol FWel A ALA wFSE S
W 7FeA e L E o o} 3
wreba] A EAfe] HEe) %QOMW
FHES AE F Ae AR APARE ThHof 9
THE Fo] W2 ohpolA REAH A
WA olorg maly ol sES gaaE
e SHAIANE oJa) o] 2)Q3) =

5
ol A& ‘?_]%%PCE Zh=4,
& Hol|=Ad gl olsh= 2

g 4 9t} Simonsens®-E AFR2) A
TR e Bt RAlele] QA EE

U e

o

L o LR ¥ o & ko R R

30 o

ZArolof 16~24 MPag]
1913, Wieczkowskis:
AHRE-AISE O 2 oy
Ptk I8 Munksgaard 5ol ¢Jal] Ao}zl
FA (dentin primer) 7} A7) o]# 2 A
S| Nz P o] S A g
of &/EE 3 o] %] AlolA A gkA) o)

re of
[, mlO F‘\E‘-{ E
ol

o

T

B0 b kL
Oi
i

m



olHE 15 MPaolde] AFAE7t BiHL 3
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Table 1. Tensile bond strength between dentin and ceramic block cemented by 4 different resin cements

(MPa)

Tensile bond strength (n=10)

Resin cements | Scotchbond Resin Cement [Duolink Resin Cement | Bistite Resin Cement |Superbond C&B
(n=10) (n=10) (n=10)

Mean+SD 13.97+£2.90

1649390

598+£1.75 16,17+4.32

Tensile Bond Strength

MPa

30

25 —

2.0~v’ ‘[

SRC Duolink

Bistite Superbond C & B

Fig. 1. Tensile bond strength between dentin and ceramic block cemented by ¢ different resin cements



Table 2. Comparision of fracture mode to tensile strength

i esin cements Scotchbond Resin Cement | Duolink Resin Cement |Bistite Resin Cement | Superbond C&B
specimens
1, 1246 dA/rCh/pA 1856 dA/rCh/rCi 9.09 dA/Ci 1621 dA
2. 1287 dA/rCh/pA 1133 dA 434 dA/rCh/rCi | 1688 dA/pA
3. 1556 rCh/pA 1222 dA 591 dA/rCh 1458 dA
4, 917 dA 16.75 dA/rCh 541 dA/rCh 1687 dA/rCi
5. 2030 dA/rCh/rCi 1273 dA 428 dA/pA 11,98 1Ci
6. 1543 rCh/1Ci 19.80 dA/rCi 9.05 dA 24.25 dA/rCi
7. 1322 dA 17.23 dA/rCh 450 dA/1Ch 18.30 rCi
8, 1475 dA/rCh 1856 dA/rCh/rCi 549 dA 1460 dA/rCi
9. 1369 rCh 1403 dA/rCh/rCi 612 dA/rCh/rCi | 19.75 rCi
10. 1221 dA 23.69 rCh/rCi 566 dA/rCh 832 dA/pA

* dA :dentin adhesive fracture

rChresin cohesive fracture between hybrid layer and composite resin cement

rCi resin cohesive fracture within the composite resin matrix

pA porcelain adhesive fracture
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il = Aopdo] FEFHA] 9= adhesive frac-
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4:SEM view of fracture surface, Scotchbond Resin Cement, Tooth side

5:SEM vie;v‘/bf fracture surface, Scotchbond Resin Cement, Porcelain side

6 Stereomicroscopic view of fracture surface, Duolink Resin Cement, Tooth side

7 Stereomicroscopic view of fracture surface, Duolink Resin Cement, Porcelain side
8: Stereomicroscopic view of fracture surface, Bistite Resin Cement, Tooth side
9:Stereomicroscopic view of fracture surface, Bistite Resin Cement, Porcelain side
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