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* 1 Table 1  Materials
CAD/CAM system Ingredient Lot Number Manufacturer
CEREC AC
SIRONA Dental

CEREC MC XL Systems
CAD/CAM Restorative Material
VITABLOCS Mark Il CEREC/inLab (Shade : A3C) Si0,, Al,05, Na,0, K,0, CaO, TiO, 37690 VITA
Resin Coating Material
Clearfil Bond SE One Bis-GMA, MDP, HEMA, Micro filler, 011115

Ethanol, Chemical accelerator,

Photo initiator, Refinement water Kuraray Noritake Dental
Clearfil Protect Liner F TEGDMA, Bis-GMA, Micro filler, 0075BA

Photo initiator, MMA-MF copolymer
Pretreatment Material
K-etchant gel Refinement water, Phosphoric acid, 0495AA

Tinction, Thickener
Clearfil Ceramic Primer Silane coupling agent, MDP, Ethanol 0024CA

ED Primer I HEMA, MDP, Refinement water, 0319BA /0193BA

Polymerize initiator

Bond A HEMA, Bis-GMA, MDP, 011173
Photo initiator, Chemical initiator,

Micro filler

Refinement water, Ethanol,

Chemical initiator

Kuraray Noritake Dental
Clearfil DC Bond *

Bond B

Luting Material

Clearfil Esthetic Cement (Shade : Universal) Bis-GMA, TEGDMA, Photo initiator, 038ABA

Chemical initiator

Kuraray Noritake Dental

% : used for experiment 2

#2

Table 2 Parameters of MFA and experimental conditions used

Function Range of parameters available Experimental conditions use
Load 20-588N -
Rotation degree 90 ° -
Rotary wear
Reciprocating speed 90 times / min -
The number of repetition 0-10° -
Load 20-588 N 157N
Repeated load Frequency 0 - 120 stroke / min 90 stroke / min
The number of stroke 0-10° 300,000
Warm water Room temp — 75 C 37+1C
Cool water Room temp —2 C -
Soaking time 5 sec - 24 hrs Throughout
Thermal stress
Cycling Yes or Non Non
Transfer time 10 sec -
The number of cycles 0-10° 0




Table 3 Distribution of fracture modes
observed with optical microscope

C+S— C+S+ C—S— C—S+
Interfacial Ri 0 3 0 4
Ri+ Cc 3 23 1 19
Cc + Ci 16 0 - -
Mix Cc + Di - - 19 6
Ri+ Cc+ Ci 10 10 - -
Ri+ Cc + Di - - 10 8
Cohesive Ce 11 4 10 3

Ri: Interfacial fracture occurred at restorative / resin cement interface
Cc: Cohesive fracture occurred in resin cement

Ci: Interfacial fracture occurred at resin cement / resin coating interface
Di: Interfacial fracture occurred at resin cement / dentin interface

Table 4 Distribution of fracture modes observed
with optical microscope

C+S+B+
Interfacial Ri 0
Ri+ Cc 18
Mix Cc+ Ci 1
Ri+ Cc+Ci 4
Cohesive Cc 17

Ri: Interfacial fracture occurred at restorative / resin cement interface
Cc: Cohesive fracture occurred in resin cement
Ci: Interfacial fracture occurred at resin cement / resin coating interface



Fig.1  Standardized embedding of
extracted human sound upper first molar

Fig. 2 Cavity duplicator



C—:0.75mm
C+:1.00mm

Fig. 3 Procedures of standardized MODP cavity preparation

Fig. 4 Procedures of specimen sectioning
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X 6

Fig. 6

________

Fig. 5 Beam-shaped test piece

Load cell .
1.0mm/min

Measurement method of micro-tensile bond strength
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Fig. 7

X| 8

Probability of failure (%)

99

90

50

(n=40) (MPa)
5 10 15
H-TBS 4 + 4
S— | 10.73x2.03 — ?
ok {
l N.S. I
S— | 10.79+1.78 — ? J *k
% J
A47+1.88 |
N.S. : No significant
%% p<0.01

Mean p-TBS to pulpal dentin wall with / without

immediate dentin sealing and dynamic cyclic load stress

............. C+S— m=6.03 T
%k

——— - CHS+ m=484 & **I

C—S— m=6.79 T J**

3.85d./T 5.5 *k
/7 l
a I / ='T'"C—S+ m=359
’ | ’
. %% :p<0.01
v
5 10 15 20
Micro-tensile bond strength (MPa)
Experimental conditions identified by different superscript letters
within the different column are significantly different at p<0.05
Fig. 8 Differences in probability of failure against p-TBS

among four experimental conditions



X 9

X 10

. . 500um . O0um
a. 60 magnification b. 600 magnification

Mixed fracture specimen consists of Cc and Ci provided 10.47 MPa

Cc: Cohesive fracture occurred in resin cement
Ci: Interfacial fracture occurred at resin cement / resin coating interface

Fig. 9 Typical images of C+S— specimen

500pum

. . . O0um
a. 60 magnification b. 600 magnification

Mixed fracture specimen consists of Ri and Cc provided 8.19 MPa

Ri: Interfacial fracture occurred at restorative / resin cement interface
Cc: Cohesive fracture occurred in resin cement

Fig. 10 Typical images of C+S-+ specimen



X 12

. . 500pm . O0um
a. 60 magnification b. 600 magnification

Mixed fracture specimen consists of Cc and Di provided 11.23 MPa

Cc: Cohesive fracture occurred in resin cement
Di: Interfacial fracture occurred at resin cement / dentin interface

Fig. 11 Typical images of C—S— specimen

500um

. . . o0um
a. 60 magnification b. 600 magnification

Mixed fracture specimen consists of Ri and Cc provided 6.55 MPa

Ri: Interfacial fracture occurred at restorative / resin cement interface
Cc: Cohesive fracture occurred in resin cement

Fig. 12 Typical images of C—S++ specimen
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(n=20) (MPa)
5 10 15
H-TBS +
C+S+ 8.11+1.82 — T
%%
C+S+B+| 9.39+2.38 l
%% : p<0.01

Fig. 13 Mean p-TBS to pulpal dentin wall
with / without application of bonding agent

X 14

90

WL - - --C+S+ m:4.84T

%
C+S+B+m=4.30 l

10

Probability of failure (%)

15 20

5 10
Micro-tensile bond strength (MPa)
% : p<0.05

Experimental conditions identified by different superscript letters
within the different column are significantly different at p<0.05

Fig. 14 Difference in probability of failure against p-TBS
among two experimental conditions
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a. 60 magnification b. 600 magnification
Mixed fracture specimen consists of Ri and Cc provided 9.88 MPa

Ri: Interfacial fracture occurred at restorative / resin cement interface
Cc: Cohesive fracture occurred in resin cement

Fig. 15 Typical images of C+S-+B-+ specimen
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Materials

Parameters of MFA and experimental conditions used

Distribution of fracture modes observed with optical microscope

Distribution of fracture modes observed with optical microscope

Standardized embedding of extracted human sound upper first molar

Cavity duplicator

Procedures of standardized MODP cavity preparation

Procedures of specimen sectioning

Beam-shaped test piece

Measurement method of micro-tensile bond strength

Mean p-TBS to pulpal dentin wall with / without immediate dentin sealing and dynamic
cyclic load stress

Differences in probability of failure against u-TBS among four experimental conditions
Typical images of C+S— specimen

Typical images of C+ S+ specimen

Typical images of C—S— specimen

Typical images of C —S+ specimen

Mean p-TBS to pulpal dentin wall with / without application of bonding agent
Difference in probability of failure against p-TBS among two experimental conditions
Typical images of C+S+B-+ specimen



