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ABSTRACT

The purpose of study was to determine the effect of the type of dental adhesive
resin and ethanol wet bonding technique on the microtensile bond strength of resin composite to
desensitized dentin. Twenty sound upper premolars were randomly divided into 4 groups (n=5)
and were transversely cut at 5 mm above the CEJ to obtain specimens with flat surface on top.
Only specimens of the groups 3&4 were polished with a desensitized agent (Sensodyne®). The
treated surfaced was bonded to the resin composite using more hydrophilic adhesive system; the
Single Bond" (SB), in group 1&3, while group 2&4 were bonded using less hydrophilic resin
system; the Scotchbond MultiPurpose® (MP), was applied on those of the groups 2&4 using the
ethanol wet bonding technique. The resin composite (Filtek Z350®) was built up on all
specimens right after. Specimens were kept in water at 37°C for 1 day and further sectioned by
Isomet saw to obtain 1 mm’ cross-sectional area test beams and subjected to microtensile bond
strength test using a universal testing machine (Lloyd), at Imm.min’ crosshead speed. Data were
statistically analyzed with ANOVA, at p<<0.05. The fractured surface of the dentin side of all
specimens were observed under measuring microscope. The results showed that the microtensile
bond strength of the group 1 to 4 groups were 44.76+6.22, 23.37+6.05, 29.88+7.33 and
34.03+6.44 MPa, respectively. The highest bond strength was illustrated in Group 1 (No-
Desens/SB) while the lowest bond strength was presented in group 2 (No-Desens/MP). It was
found that, among the desensitized specimens, microtensile bond strength was significantly
higher when tooth surfaces were treated with less hydrophilic resin (MP) under the ethanol wet
bonding technique than using more hydrophilic resin together with the moist bonding technique.
Mode of failure is mostly mixed failure. Within the limitation of this study, it could be concluded

that, for desensitized dentin, type of dental adhesive and the bonding technique highly affected



®)

the bond strength to resin composite. Using less hydrophilic resin with ethanol wet bonding
technique provides the better bond strength than employing more hydrophilic resin with moist
bonding technique. This can be an effective procedure in restoring the desensitized dentin with

resin composite.
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Dentinal Tubule Density and Diameters at Various Distances from the Pulp and the Calculated
Areas of Fluid-filled Tubules, Peritubular Dentin, and in Intertubular Dentin

Areas’
Number of Radius of
Distance Tubules* Tubules* Fluid-filled Peritubular Intertubular
from Pulp x 104 cm-2 x 104 em-4 Tubules Dentin® Dentin
Pulp 4.5 1.25 22.10 66.25¢% 11.65
0.1-0.5 4.3 0.95 12.19 36.58 51.23
0.6-1.0 3.8 0.80 7.64 22.92 69.44
1.1-1.5 3.5 0.60 3.96 11.89 B4.15
1.6-2.0 30 0.55 2.85 8.55 88.60
2.1-2.5 2.3 0.45 1.46 4.39 9415
2.6-3.0 2.0 0.40 1.01 3.01 95.98
3.1-3.5 1.9 0.40 0.96 2.86 96.18

*Data calculated from Garbercglio and Brénnstrém (1976).

A, = lIr? N (100}, where N = number of tubules per cm?. (Note: A, although an area, is also the percent of surface area occupied by water.)
A= IIN{RZ - r2) {100}, where R = 2r and r = tubule radivs. A, = 100 - (A, - A).

*There is no peritubular dentin at the pulpal surface, but it begins close to the pulpal surface.
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Dipole moment in gaseous state m Dielectric constant at 293°K Boiling Vapor pressure in mmHg  H-bondmg

Debye at 25°C (20°C) temperature (°C}  at23°C capacity
Water H-0 [.83 80 100.0 238 +++
Ethanol 1.69 43 8.5 541 +
CH:-CH-OH
Acetone 288 20.7 6.2 200 -
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More hydrophilic resin

Moist bonding technique

Gr.1: ND/M/SB

Non-desensitized dentin

Less hydrophilic resin

Ethanol wet technique

Gr.2: ND/E/MP

More hydrophilic resin

Moist bonding technique

Gr.3: D/M/SB

Desensitized dentin

A [0

Less hydrophilic resin

Ethanol wet technique

Gr.4: ND/E/MP
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Group 1: Experimental group 1

Non-desensitized dentin + moist bonding technique (ND/M/SB)

Group 2: Experimental group 2

Non-desensitized dentin + ethanol wet technique (ND/E/MP)

Group 3: Experimental group 3

Desensitized dentin + moist bonding technique (D/M/SB)

Group 4: Experimental group 4

Desensitized dentin + ethanol wet technique (D/E/MP)
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USA polyalkenoic acid copolymer and initiators

Adper Single Bond; 3M/ESPE, USA Bis-GMA, HEMA, dimethacrylates,
polyalkenoic acid copolymer, initiators, water

and ethanol
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MANUIN 3

Test of normalityb

Kolmogorov-Smirnov*
Group Statistic df Sig.
BS ND/M/SB 071 30 2%
ND/E/MP 131 30 2%
ND/M/SB 123 30 2%
ND/E/MP 125 30 2%
a Lilliefors Significance Correction
* This is a lower bound of the true significance

M13197 4 mi‘nﬂﬁaummfﬂmm1Jﬂaeuaa%}ayammmmﬁmaﬁmmﬂ@jumamﬁ’a 4 NQu
(ND/M/SB, ND/E/MP, D/M/SB, D/E/MP) A18@0#@ Kolmogorov-Smirnov test 9

[ v

seAudedIAn p<0.05

Test of Homogeneity of Variance

Levene Statistic dfl df2 Sig.

516 3 116 .672

MTNN 5 MINATOUNTNTNTZIEANULLTUTIU (Homogeneity of Variances) RRGRREY
< a J g '
ummqﬁﬂmusqﬁwamqmmamm 4 nqu (ND/M/SB, ND/E/MP, D/M/SB,

D/E/MP) 1/onaaoUA10a0a Levene test Nizaviad 1Aty p<0.05
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msinnevinnumlslsu

Type I

Sum of] Mean Noncent. Observed
Source Squares df Square F Sig. |Parameter Power’
Corrected Model [7255.921° B 0418.640  [56.740 {000 |170.220 1.000
[ntercept 130769.973 |l 130769.973 B.068E3 1000 PB067.784  |1.000
surface *

1892.353 |1 1892.353  |114.772 {000 |114.772 1.000
adhesive
surface 134.186 1 134.186 3.148 079 [3.148 421
pdhesive 229.382 |l 0229.382  [52.300 [000 [52.300 1.000
Error 1944.714 116  |2.627
Total 142970.609 (120
Corrected Total [12200.635 119
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Post Hoc Analysis
Mean 95% Confidence Interval
Group - Group Difference SE Sig. Lower Bound | Upper Bound
ND/M/SB- ND/E/MP 21.39% | 1.68576 .000 18.05 24.73
D/M/SB 14.89% | 1.68576 .000 11.55 18.22
D/E/MP 10.74* | 1.68576 .000 7.40 14.07
ND/E/MP- ND/M/SB 21.39% | 1.68576 .000 -24.73 -18.05
D/M/SB -6.51% | 1.68576 .000 -9.84 -3.17
D/E/MP -10.66* | 1.68576 .000 -13.99 -7.32
D/M/SB - ND/M/SB -14.89% | 1.68576 .000 -18.22 -11.55
ND/E/MP 6.51% | 1.68576 .000 3.17 9.84
D/E/MP -4.14% | 1.68576 .000 -7.49 -0.81
D/E/MP - ND/M/SB -10.74% | 1.68576 .000 -14.07 -7.40
ND/E/MP 10.66* | 1.68576 .000 7.32 13.99
D/M/SB 4.15% | 1.68576 .015 0.81 7.49

*the mean difference is significant at the 0.05 level.
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MM BANUVAZALYaNIA (WnzWIdn1a)

Funaaos gy ND/M/SB g1 ND/E/MP gy D/M/SB gy D/E/MP
1 32.86 16.56 23.90 43.21
2 49.79 30.09 29.64 27.33
3 49.02 16.72 25.94 34.16
4 48.01 14.18 40.03 31.30
5 39.81 21.36 27.11 29.83
6 48.72 15.43 39.20 30.33
7 43.62 19.46 37.42 5121
8 5031 16.40 28.40 31.14
9 34.22 31.70 18.62 36.89
10 53.82 21.05 32.74 25.36
11 38.46 29.98 31.91 42.62
12 37.96 21.07 32.01 29.60
13 46.41 25.55 32.09 44.67
14 44.12 3231 27.45 32.86
15 43.10 15.89 24.53 30.80
16 4423 19.44 33.02 26.64
17 42.13 32.07 36.67 38.02
18 51.58 26.92 19.00 32.72
19 39.88 25.76 38.70 28.13
20 44.58 20.62 38.03 31.98
21 48.95 23.42 36.88 25.66
22 4233 21.01 40.12 42.90
23 52.45 26.32 29.94 35.09
24 44.97 30.34 20.74 25.98
25 5437 15.11 3233 29.54
26 4723 27.27 24.36 42.20
27 43.04 25.59 16.17 37.25
28 37.85 19.97 27.40 33.80
29 33.14 23.41 14.84 36.54
30 55.99 36.24 3721 33.13

Anae 44.76 2337 29.88 34.03
Andiean 6.22 6.05 733 6.44

AT
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