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The resin cements are responsible to retention of the indirect materials decreasing marginal leakage, increasing
failure resistance compared with conventional cementation. The cementation within root canal is very hard due
unfavorable conditions regarding the application of adhesive techniques caused by inadequate access. Therefore,
considering the possibility to decrease steps of cementation, this study was performed to evaluate the bond strength
of self-adhesive resin cement (RelyX™ U100, 3M ESPE) and resin cement combined with self-ecthing adhesive
system (Panavia® F 2.0, Kuraray) light-cured with Quartz Tungsten Halogen (QTH) following storage at 37 °C
immediately after light-curing, 24 and 48 hours and 7 days. The root canals were prepared to receive the glass
fiber post in the depth of 10 mm, irrigated with 17% EDTA and NaOClI, rinsed with distilled water and dried
using paper points. The roots were perpendicularly sectioned into approximately 1 mm thick sections, obtaining
ninety-six slices (n = 12). The slices were trimmed using a cylindrical diamond bur in the proximal surfaces
until it touched the post and attached into a device, which were mounted on a strength tester (Bisco) and loaded
in tension at a speed of 0.5 mm/min until failure occurred at specimens. The analysis of variance (ANOVA) and
Tukey’s post-hoc tests showed significant statistical differences (P < .05) to all resin cements immediately after
light-curing and 24 hours, 48 hours and 7 days. The Panavia® F 2.0 showed higher mean values than RelyX™
U100 for all storage times, however no different statistically significant was reported (P > .05). The resin cements
24 and 48 hours after light-curing were statistically similar among themselves (P > .05). The both resin cement
showed similar bond strength into root canal on different storage times. The highest bond strength values of the
resin cements were showed 7 days after curing.
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1. Introduction

Successful bonding of luting agents to tooth structure is essential
for decrease marginal leakage with improved apical seal, increases
failure resistance compared with conventional cementation and
retention of material bonded of indirect materials'*. Many resin ce-
ments are available on the market, which are used frequently for the
cementation of the majority of esthetic porcelain, ceramic, indirect
composite restorations and non-metallic posts®.

The resin cements are polymerized via chemical- or light-curing,
and some resin cements use both mechanisms of cure are referred
to as “dual-cure” cements®. This dual-cure mechanism is effective
to control of working time and the possibility of achieving adequate
conversion degree and is ideal for situations in which root depth
might make it difficult for light to reach the full thickness of the
cement layer’. They can be found into self-adhesive, combined with
self-ecthing or etch-and-rise systems. The self-adhesive resin cement
does not require any pretreatment of dentin. The simplification of
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the technique application with these new materials is simplifying
the cementation procedure and operator-sensitive than when using
etch-and-rise systems®'2.

The process of polymerization occurs by conversion of the carbon
double bonds in carbon single bonds that can be measure through
conversion degree’. The extent to which monomers react to form
polymers during the polymerization reaction is affect the physical
properties of dental resins'.

The cementation within root canal is very difficult due unfavo-
rable conditions regarding the application of adhesive techniques
caused by inadequate access and the type of post used'.

Nonmetallic posts are made either from a resin matrix reinforced
with carbon, glass or quartz fibers or from ceramic materials'>. With
the exception of carbon posts, which showed more favorable esthetics
in anterior teeth when restored with all-ceramic crowns due to their
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light-transmitting capacity, in addition to their modulus of elasticity
are similar to dentine and resin materials'e.

Bandéca et al.” evaluated the conversion degree of two dual-cure
resin cements following storage at 37 °C immediately after light-
curing, 24 and 48 hours and 7 days. The results showed the RelyX™
Unicem (Aplicap™) presented higher values of conversion degree
than Panavia® F 2.0 and the results were higher to 7 days after light-
curing than 24 and 48 hours.

Microtensile, push-out and pull-out tests have been used to
evaluate the bond strength of luting materials'”**? that can be luting
material-dentine/post interfaces. In push-out test, the bond strength
is evaluated by the retention created not only by luting agent but
also through micro and macro-retention by surface roughness and
frictional fit between two surfaces, respectively!>!°.

This study was performed to evaluate the bond strength of dual-
cure resin cement light-cured with Quartz Tungsten Halogen (QTH)
following storage at 37 °C immediately, 24 hours, 48 hours and
7 days after light-curing.

2. Materials and Methods

2.1. Materials used

Tested materials are listed on Table 1.

2.2. Specimens’ preparation

The crowns of the teeth were removed at the cement-enamel
junction using a low-speed diamond disc (Isomet I1I; Buehler, Lake
Bluff, IL) under constant water-cooling.

The root canals were prepared until 1 mm from the apex using rotary
nickel-titanium instruments (Mity, Loser, Leverkusen, Germany) ac-
cording to the crown-down technique. The master apical file was 40.06
and the irrigation solution between instrumentation was 2.5% NaOCIl.
Prepared root segments were obturated with gutta-percha and an epoxy
resin-based canal sealer (AH Plus®, Dentsply DeTrey, Konstanz).

The roots were randomly distributed and separated into
eight groups reported in Table 2.
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F 2.0 is self-curing resin cement that is used in combination with the
1-step self-etching ED Primer. Equal amounts of the 2 liquids of ED
Primer were mixed and applied into the canal with a microbrush. The
reaction time was 60 seconds, and consecutively base and catalyst
paste were mixed and applied inside the root canal and around the
post surfaces. RelyX U100 is self-adhesive resin cement that does
not require any pretreatment of dentine. The base and catalyst paste
were mixed and applied to equal Panavia’s application. Insertion and
light-curing (Optilux 401) through the post followed for 60 seconds.
The cervical region of the root was sealed with composite resin
TPH Spectrum Compule (Dentsply Caulk, Milford, USA) applied
in 2 mm increment. The materials were light-activated with Optilux
501 (Demetron Kerr, Orange, CA). Before each bonding procedure,
the power density of the light-activated was checked with dig-
ital radiometer. The mean power density of the light-activated was
500 + 10 mW.cm™. The specimens were stored in distillated water
at 37 °C until bond strength testing.

2.5. Cutting procedure

Specimens were fixed with sticky wax into a device adapted to
the cutting machine (Isomet I1I; Buehler, Lake Bluff, IL) and perpen-
dicularly sectioned into approximately 1 mm thick sections using a
low-speed diamond disc under constant water-cooling, resulting in
ninety-six slices (n = 12).

2.6. Bond strength testing

Twelve slices from each group were trimmed using a cylindrical
diamond bur (#1090, KGSorensen, Barueri, SP, Brazil) under water-
cooling in the proximal surfaces until it touched the post.

A digital caliper (Deigimatic Caliper®, Mitutoyo®, Kawasaki®,
Japan®) with 0.01 mm precision was used to measure the thickness
of each slice. The slices were attached into a device (Bisco Inc)

Table 2. Groups performed to this investigation.

2.3. Post space preparation Group Resin material
] o 1 Panavia® F 2.0 Immediately
After endodontic therapy, the roots were stored in distillated water
o . . I 24 hours
at 37 °C for 48 hours. The post space was prepared with the drills
designated for the Exacto® posts in the depth of 10 mm. I 48 hours
v 7 days
2.4. Bonding procedure .
A% RelyX™ U100 Immediately
The luting materials were used of according with manufacturer’s VI 24 hours
instructions. Before application of resin cements, root canals were VIl 48 hours
irrigated with 17% EDTA and 2.5% NaOClI, rinsed with distilled
water and dried using paper points (Dentsply Maillefer). The Panavia VI 7 days
Table 1. Dental materials used in this study.
Resin cement Composition Manufacturer Bmber
Panavia® F 2.0 Base 10-MDP, 5-NMSA, silica, dimethacrylates, initiator Kuraray Medical 00265B
Panavia® F 2.0 Catalyst Barium glass, sodium fluoride, dimethacrylates, BPO Tokyo, Japan 00043B
RelyX™ U100 (Clicker™ Glass powder, silica calcium hydroxide, pigment, substituted =~ 3M/Espe Seefeld, 315751
Dispenser) Base pyrimidine, peroxy compound, initiator Germany
RelyX™ U100 Methacrylated, phosphoric esters, Dimethacrylates, Acetate,
(Clicker™ Dispenser) Catalyst  Stabilizers, Self-cure initiators, Light-cure initiators
Exacto® Post Glass fiber: 87% volume, Epoxy resin: 13% volume, Internal ~ Angelus, 2070814-P3-036

filament: stainless steel. Design post: Cervical diameter, 1.8

Londrina, Brazil

mm, Middle diameter, 1.8 mm, Apical diameter, 1.1 mm
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with cyanoacrylate glue (Zapit; Dental Ventures of America Inc,
Corona, Calif), which were mounted on a strength tester (Bisco,
Inc., Schaumburg, IL, USA) and loaded in tension at a speed of
0.5 mm/min until failure occurred at specimens. The Figure 1 showed
the sequence to formation’s slice to microtensile test and conversion
of Newton to Mpa data.

3. Results

The bond strength values (in MPa) are presented in Figure 2.

The analysis of variance (ANOVA) and Tukey’s post-hoc tests
showed significant statistical differences (P < .05) to all resin cements
immediately after light-curing and 24 hours (GI and GII; GV and
GVI), 48 hours and 7 days (GIII and GIV; GVII and GVIII). The
Panavia® F 2.0 showed higher mean values than RelyX™ U100 for
all storage times, however no different statistically significant was

“J8 A= 212 - DBWD
2

r = radius post

DBWA = Diamond Bur Working Diameter
TBA =Total Bonding Area=A X A,

Load Failure = Mpa
TBA

Figure 1. Schematic of formation’ slices to microtensile test and conversion
of Newton to Mpa data.
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Figure 2. Bond strength values (in MPa) to resin cements used in this study.
Different letters (a-c) indicate statistically significant difference at 5% level
(Tukey's test; p < 0.05).
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reported (P > .05). The resin cements 24 and 48 hours (GII and GIII;
GVI and GVII) after light-curing were statistically similar among
themselves (P > .05).

4. Discussion

This in vitro study evaluated the bond strength of two commer-
cially available dual-cure resin cements with microtensile test.

The root canals in the present study were filled with AH Plus®
and gutta-percha before the post space preparation, which is more
approximate clinical situation. Chieffi et al.*! (2006) showed that resin
sealer had not a negative effect on the bond strength. In additional,
the root canals were rinsed using tap water instead of EDTA and
NaOCl. The impact of EDTA and NaOCI on bond strength has been
observed higher values, in which have effective in removing the smear
layer in root canals. In contrast, EDTA used with a combination of
NaOCl can easily produce erosion surfaces with complete opening
of the dentin tubules®.

RelyX™ U100 (Clicker™ Dispenser) or Unicem (Aplicap™) con-
sists of specially designed multifunctional, phosphoric acid modified
methacrylate monomers that form a highly cross-linked cement matrix
during radical polymerization, whereas the phosphoric acid groups
contribute to self-adhesion, the carbon double bonds cause a high
reactivity of the methacrylate monomers with each other.” Thus after
setting of RelyX™ U100/Unicem, the cement matrix shows a high de-
gree of cross-linking between the monomers, that was confirmed with
evaluation of the degree of conversion by Bandéca et al. (2009)°.

The adhesion of resin cement to root dentin is dependent of the
hybridization. The adhesives (when used) and resin cements are
responsible to hybridization of root dentin. The Panavia® F 2.0 that
uses the self-ecthing adhesive combined with resin cement showed
higher values of bond strength than RelyX™ U100. However, the data
showed no difference significance between them (P >.05) (Figure 2).
Thus, this self-adhesive resin cement did perform as well as resin
cement combined with self-ecthing adhesives with glass fiber post.
One of the components of RelyX™ U100 is phosphoric acid modified
methacrylate monomers, which require wet surfaces for ionization
and subsequent interaction with dentin and enamel.'®*° The specimens
were storage in distillated water until testing, than the dentin was
hydrated when the cement was filled inside root canal, consequently
the results were similar, which was confirmed in some studies®**?.

The storage times analyzed in this study were due to incomplete-
ness of the polymerization reaction in the processing of the resin
cement, there are some unreacted monomers before 7 days, which it
was evidenced by Bandéca et al.>.

The both resin cements used had similar aspect of bond strength
evaluated on different storage times. The bond strength values 7 days
after curing was higher than others storage times (P < .05) (Figure 2).
The bond strength values was higher after 7 days, because a high degree
of monomer to polymer conversion is evidenced after 7 days, increas-
ing the conversion degree, according with Bandéca et al. (2009)°.

The RelyX™ U100 and Panavia® F 2.0 resin cements used in
this study are polymerized by self- and light-activation (dual cure).
The self-activation starts with the reaction between benzoyl peroxide
and tertiary amine and the initiator system of light activation is based
on camphoroquinone, which absorbs energy when exposed to the
visible light energy in the wavelength between 400 and 500 nm, and
combines with tertiary amine to form a state complex that breaks
down into reactive free radicals.?

5. Conclusion

Within the limitations of the current study, it can be concluded
that both resin cement showed similar bond strength into root canal
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on different storage times. The highest bond strength values of the
resin cements were showed 7 days after curing.
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