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Abstract: This study examined the effect of deproteinization on the
bond strength between self-adhesive resin cements and dentin surfaces
that were untreated (control), acid-etched, or acid-etched and subjected
to a post-etch deproteinization treatment. Cylinders of RelyX Unicem or
BisCem (n = 6) cement were build-up on the dentin surfaces and tested
to determine shear strength. The results were analyzed using two-way
ANOVA and Tukey’s test (5%). While neither dentin pretreatment improved the bond strength for RelyX Unicem, deproteinization treatments
resulted in greater bond strength in BisCem specimens while acid etching
alone did not improve the performance of the material.
Descriptors: Dentin; Resin Cements; Shear Strength; Sodium
Hypochlorite.
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Self-adhesive resin cements (SARCs) were developed to simplify clinical procedures and overcome the technique sensitivity associated with
the use of multi-step systems. According to their manufacturers, SARCs
do not require pretreatment of tooth surfaces and their application is
completed in a single clinical step. Despite this attractive concept, limited etching potential and superficial interaction with dentin have been
observed in some self-adhesive resin cements.1,2 In addition, the mineral
components of the smear layer are effective buffers, 3 making the pH at
the interface too high to demineralize the underlying dentin.4 Workers investigating pretreatment of dentin with acid solutions have reported that
removing the smear layer improved the interaction between SARCs and
dentin.4-7 However, the results of these studies were often material dependent, and pretreatment with phosphoric acid resulted in reduction of
the bond strength since the presence of collagen fibrils reduced the penetration of the cement.7 It is therefore expected that dentin deproteinization with collagen removal will increase the contact between SARCs and
dentin. We evaluated the effect of dentin deproteinization on the SARC/
dentin bond strength under the null hypothesis that dentin deproteinization does not affect the strength of the bond.

Methodology
The specimens consisted of 36 extracted sound human third molars.
The occlusal surfaces were ground flat using 180-, 320-, and 600-grit
silicon carbide paper under running water to remove the enamel and ex-
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pose a flat dentin surface. The dentin surface was
treated according to one of the following protocols:
• Control – no treatment;
• Acid etching – etching with 34% phosphoric acid
(3M ESPE, St. Paul, USA) for 15 s, followed by
rinsing with water for 10 s and drying with absorbent paper;
• Deproteinization – after acid etching as previously described, deproteinization with 5% NaOCl
for 2 minutes, rinsing with water for 10 s, and
drying under a stream of compressed air for 10 s.
Polyvinylsiloxane molds (Aquasil Extra Low Viscosity, Dentsply DeTrey, Konstanz, Germany) containing three cylindrical cavities 1 mm in diameter
and 2 mm tall were placed on the dentin surface.
The mold cavities were filled with RelyX Unicem
(3M ESPE, St. Paul, USA) or BisCem (Bisco, Schaumburg, USA) cement. The specimens were lightcured for 20 s using a light-emitting diode unit
(Radii Cal, SDI, Bayswater, Australia) with an irradiance of 800 mW/cm 2 . After 24 h, shear bond
tests were conducted using a universal testing machine (Instron 5565, Instron, Canton, USA). A thin
steel wire (0.2 mm diameter) was looped around
each cylinder and a shear load was applied to the
base of the cylinder at a crosshead speed of 0.5 mm/
min until failure. The average load at failure of the
three cylinders was recorded as the microshear bond
strength (MPa) for that specimen. The shear test results were subjected to two-way ANOVA and the
post-hoc Tukey’s test (α = 0.05). Following the shear
tests, the dentin surfaces were examined using an
optical microscope at 40× magnification.

Results
The bond strength test results are presented in
Table 1. The factor “dentin treatment” was not significant (p = 0.169), whereas the factor “cement”
(p < 0.001) and the interaction between the two
factors (p = 0.017) were both significant. For RelyX
Unicem samples, there was no difference between
the dentin treatments. For BisCem samples, dentin deproteinization resulted in significantly higher
bond strength than the control group (p = 0.005).
Acid etching did not produce a significant difference
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Table 1 - Mean (standard deviation) shear bond strengths
in MPa for resin-dentin samples.
Dentin treatment

Self-adhesive resin cement
Unicem

BisCem

None (control)

13.7 (4.8) A,a

3.6 (1.1) B,b

Acid etching

14.2 (2.7) A,a

5.3 (1.3) B,ab

Deproteinization

12.6 (3.5) A,a

9.7 (3.7) A,a

Distinct uppercase letters in the same line indicate differences between
cements; distinct lowercase letters in the same column indicate differences
between treatments (P < 0.05).

from the control (p = 0.611) or deproteinization
(P = 0.053) treatments. The mean values obtained
for the acid-etched group were statistically similar
to those obtained for both the control and deproteinized groups. Except for the deproteinized samples, RelyX Unicem exhibited greater bond strength
than BisCem. Adhesive failure was the primary failure mechanism under all conditions.

Discussion
When compared to the control group results,
dentin deproteinization did not improve the performance of RelyX U-100 but did improve the bond
strength of BisCem, resulting in rejection of the null
hypothesis. Several studies have demonstrated the
limited ability of SARCs to demineralize and dissolve the smear layer to reach the underlying dentin.1-7 This limitation is attributed to the high viscosity8 of the cements and the buffering effect that
takes place during their setting reaction.9 The smear
layer on the dentin substrate of the present study
was produced using 600-grit silicon carbide paper,
and it has previously been demonstrated that smear
layers produced using this method are thicker than
layers obtained using a carbide bur (approximately
1.8 µm).10
In a previous study, pretreatment with phosphoric acid reduced the bond strength of RelyX Unicem
to dentin.7 Despite smear layer removal, the thick
collagen mesh exposed by acid etching prevented the
viscous cement from reaching the deeper unaffected
dentin.7 In contrast, preliminary acid etching did
not alter the bond strength of RelyX Unicem to dentin in the present study. Similar behavior was also
observed in the BisCem specimens. One difference
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between the studies was that in the present study,
excess water was removed using absorbent paper
rather than an air stream. Retention of a greater
amount of water possibly resulted in larger spaces
between the collagen fibrils,11 improving penetration
of the cement.
A combination of acid etching followed by dentin deproteinization and exposed collagen removal
using NaOCl improved the bond strength of BisCem to dentin, but did not improve the performance
of RelyX Unicem. In addition to smear layer removal, collagen removal theoretically promotes more

intimate contact between the SARCs and dentin.
However, dentin deproteinization also creates a hydrophilic surface that could hinder the interaction
of more hydrophobic materials such as the BisGMA
monomer present in Unicem, reducing the overall
wetting ability of the cement.

Conclusion
Deproteinization improved the bond strength of
BisCem to dentin but did not improve the performance of RelyX Unicem when compared to untreated dentin specimens.
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