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Effect of silane and alkali treatment on the shear bond strength between two
Ni—Cr alloys and acrylic resin

Kwang-Sig Park’, Tae-Yub Kworf"

'Department of Dental Technology, Daegu Health College, Daegu, Korea
’Department of Dental Biomaterials, School of Dentistry and Institute for Biomaterials Research &

Development, Kyungpook National University, Daegu, Korea

Sufficient bonding between the framework of the cast alloy and the denture base resin is essential for the clinical success
of removable partial dentures, In this study, we investigated whether the silane and alkali treatments improve the chemical
bonding between two nickel-chromium alloys and acrylic resin and thus the shear bond strength, A silane solution was prepared
using 3-methacryloxypropyltrimethoxysilane, The alloy specimens were treated with silane and alkali, preparing four experimental
groups: untreated (UT), silane treated (ST), alkali treated (AT), and alkali/silane treated (AST) groups. In addition, the contact
angles and surface roughness of the alloy surfaces of the four groups were measured. The acrylic resin was bonded to the
alloy specimens, and then the resin was polymerized to form a bonded specimen. After measuring the shear bond strength,
the failure modes were examined using scanning electron microscopy. Results for all groups were analyzed using two-way
ANOVA followed by Tukey's multiple comparison test at a significance level of 0.05. The statistical analysis showed no significant
differences in Ra value for all groups (p).05). In the two alloys, the contact angle of the AT group was significantly lower
than that of the other groups (p{.05), and that of the AST group was significantly higher than that of the ST group (p(.05).
In both alloys, the ST and AST groups showed the higher shear bond strengths (p{.05), while the UT and AT groups showed
the lower values. The UT and AT groups showed complete adhesive failure at the fractured surfaces. In this study, the silane
treatment was effective to improve the shear bond strength, but the alkali treatment did not show any significant effect.
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Table 1, Composition of the two Ni-Cr alloys used
Manufacturer

Brand name

Ticonium-Premium 100 hard  Ticonium Co,, Albany, NY, USA
Neodontics Inc,, Sun Valley, ID
USA

245

Neocast-S
According to the information provided by the manufacturers
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Table 2, Results (mean * SD) of surface roughness (Ra in nm)

Group Ticonium-Premium 100 Hard Neocast-S Group comparison’
Untreated (UT) 18 + 83 18 + 45 a
Silane-treated (ST) 20 £ 71 20 £ 71 a
Alkali-treated (AT) 22 + 84 26 £ 55 a
Alkali/silane-treated (AST) 18 = 101 20 £ 71 a

Group comparison” A A

Same lowercase letter indicates no significant differences (p).05).

Same uppercase letter indicates no significant differences (p).05).
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Table 3, Results (mean = SD) of contact angle (degrees) measurements

Group Ticonium-Premium 100 Hard Neocast-S

Untreated (UT) 731 + 25" 707 + 21

Silane-treated (ST) 610 + 43*° 579 + 13*°

Alkali-treated (AT) 207 + 31%° 244 + 53%°

Alkali/silane-treated (AST) 747 + 557 745 + 557

})iffercnt superscript numbers indicate significant differences between surface treatment groups within each alloy (p<{.05).

Different superscript lowercase letters indicate significant difference between alloys within each surface treatment (p<.05).

Table 4, Results (mean * SD) of shear bond strength test

Group Ticonium-Premium 100 Hard Neocast-S Failure mode

Untreated (UT) 05 + 02" 04 + 02'° Adhesive

Silane-treated (ST) 101 + 34°° 68 + 1.1 Combination

Alkali-treated (AT) 11 + 07" 11 + 05" Aadhesive

Alkali/silane-treated (AST) 58 + 16°° 55 + 16%° Combination

‘Different superscript number indicates significant differences between surface treatment within each alloy (p(.05),
“Different superscript lowercase letter indicates significant difference between alloys within each surface treatment (p{.05).
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Figure 1. SEM images of the alloy surfaces after debonding:
(a) UT, (b) ST, (c) AT, and (d) AST groups.



(a)

(b)

Composition (wt. %)

Element

A B C
C 63.20 2582 932
0O 9.68 3.64 3.07
Al 0.59 1.90 2.07
Si 0.29 0.26
Cr 5.05 1046  14.83
Mn 1.39 3.09 3.27
Co 1.86 4.74 6.48
Mi 16.38 46.24 33.51
Mo 1.57 3.85 4.32
Composition {wt. %)
Element ry B C
C 55.82 14.08 1094
O 5.89 3.28 323
Al 0.49 0.99 1.95
Si 0.86 0.98
Cr 4.97 12.08 14.58
Co 0.22 0.36
Ni 25.68 60.18 62,10
Mo 3.08 8.06 7.21

Figure 2, SEM images of the alloys of the AST group after debonding and corresponding EDS results: (a) Ticonium-Premium 100

Hard and (b) Neocast-S,
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