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ABSTRACT

The purpose of this study was to evaluate the
bond strength between root dentin and glass
fiber posts cemented with dual cure resin cement
associated with the total-etch and self-etch adhesive
systems. Twenty-four single-rooted human teeth
were selected, and the crowns were removed at
the cement enamel junction. The roots received
biomechanical preparation and obturation followed
by the intraradicular preparation compatible with a
drill diameter of the glass fiber posts. The roots were
divided into two groups, according to cementation
protocol (n-12): Group 1 - etched with 37%
phosphoric acid for 30 seconds, total-etch adhesive
system Single Bond (3M ESPE) and Enforce
resinous cement (Dentsply); Group 2 - self-etch
adhesive system One Up Bond F (Tokuyama) and
Enforce resin cement (Dentsply). After the posts
cementation, the roots were kept at 37° C for one
week, and submitted to pull out test on the universal
testing machine Emic to a traction speed of 1 mm/
min. Data in MPa were submitted to the statistical
t-test (5%). The t-test showed significant differences
between the two groups (p = 0.003 ). The average
values in MPa (*standard-deviation) were: Group
1: 5.28(% 3.25), Group 2: 10.05 (* 3.78). Enforce
associated with the self-etch adhesive system
One Up Bond F showed significantly higher bond
strength values than Group 1 - Enforce associated
with the total-etch adhesive system Single Bond.
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RESUMO

O objetivo deste estudo foi avaliar in vitro a resisténcia
de unido a dentina radicular de pinos estéticos pré-
fabricados cimentados com cimento resinoso dual
associado aos sistemas adesivos convencionais
e autocondicionantes. Foram utilizados 24
dentes unirradiculares, nos quais as raizes foram
removidas na juncdo esmalte-cemento. Realizou-se a
instrumentagéo e a obturacdo dos canais radiculares
seguido do preparo intra-radicular com uma broca
compativel com o didmetro do retentor intra-
radicular de fibra de vidro. Os pinos estéticos pré-
fabricados foram divididos em 2 grupos, de acordo
com o protocolo de cimentacdo (n - 12): Grupo 1 -
condicionamento com acido fosférico 37%, aplicacio
do sistema adesivo convencional Single Bond (3M
ESPE) e cimento resinoso Enforce; (Dentsply) Grupo
2 — aplicacdo do sistema adesivo autocondicionante
One Up Bond F(Tokuyama) e cimento resinoso
Enforce (Dentsply). Apds a cimentagéo os espécimes
foram armazenados a 37° C por 7 dias e submetidos
ao ensaio de pull-out na maquina de Ensaio Universal
EMIC a uma velocidade de 1 mm/min. Os valores de
MPa foram analisados de acordo com teste estatistico
de t (5%). O teste t mostrou que houve diferenca
significante entre os dois grupos (p = 0,003). Os
valores de média MPa (*desvio-padrdo) sdo: Grupo
1: 5,28(=* 3,25), Grupo 2: 10,05(*+ 3,78). Enforce
associado ao sistema adesivo autocondicionanate
One Up Bond F apresentou valores de resisténcia de
unido a dentina intrarradicular superiores quando
comparado ao Grupo 1 - Enforce associado ao sistema
adesivo convencional Single Bond.

PALAVRAS-CHAVE

Cimentos dentarios; Adesivos; Dentina; Trac&o.
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INTRODUCTION

In dental practice, intraradicular dentin posts and
cores are often used to restore endodontically
treated teeth that are weakened by the loss of
tooth structure [1,2]. The adequate intraradicular
support and retention with a material that has
modulus of elasticity similar to dentin offers
greater security compared to cast metallic posts,
which have the potential to transfer stress to the
adjacent tooth structure [3,4].

Post-based fiber-reinforced composites
(carbon fibers, polyethylene, glass or quartz) are
materials of high resistance [5,6], aesthetically
advantageous and that provide strength to the
tooth structure [2]. The quality of cements used
for bonding root canal posts has a primordial
importance for success, because its correct
employment will provide adequate adhesion
and marginal sealing and will guarantee
the characteristics required for good clinical
performance of the restorations. To enable this
to occur, there must be compatibility among
the post/cement/dental structure, but also
improved mechanical properties and aesthetic
qualities [7,8].

Several different types of materials
may be used for luting these posts, and the
resin cements have been presenting better
adhesiveness, compatibility and esthetics, in
addition to better mechanical properties [7,8].
Dual cure resin cement was introduced to
overcome a disadvantage of light cure cements,
that presented restricted conversion depth of the
luting agent, in which light transmission, and
therefore, cement cure is diminished between
the tooth and the prosthetic part [7,8]. Dual
cure resin cement can be associated with the
total-etch adhesive systems and with the self-
etch adhesive systems.

The  total-etch  adhesive  systems
presents several particularities: (1) excessive
etching enables o formation of a deep zone of
demineralized dentin; the adhesive may not
infiltrate throughout the entire decalcified
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area, originating a hybrid layer with regions
of exposed collagen fibers that are weakened
and more susceptible to hydrolysis (weak
zone) [9]; (2) excessive drying on conditioned
dentin may lead to the collapse of collagen
fibers, whereas excess residual water on it may
contribute to separation of the adhesive system
phases promote longitudinal degradation of the
restoration [10].

Taking into account the possibility of
failures in hybrid layer with total-etch adhesives
and following the modern trend of simplifying
the clinical steps and saving operating time,
self-etch adhesives were developed. They
are composed of acidic resin monomers that
simultaneously promote superficial dentin
demineralization and resin adhesive infiltration
into the dentin tissue[11]. These adhesive
reduce the possibility of weak zone formation,
reduce the clinical steps eliminating the acid
etching and washing stages, and the technique
sensitivity as regards maintenance of dentin
humidity [12].

However, the interaction of the resin
cements with different adhesives (total-etch and
self-etch) can alter the mechanical properties
of the restoring material. Thus, the aim of this
study was to evaluate the in vitro bond strength
of aesthetic glass-fiber posts cemented to
intraradicular dentin with dual cure resin cement
associated with total-etch and self-etch adhesive
systems. The null hypothesis tested was there
are not differences in bond strength between the
dentin and glass-fiber posts cemented with dual
cure resin cement associated with total-etch or
self-etch adhesive systems.

MATERIAL & METHODS

This study was approved by the Ethics
Committee of the Sao José dos Campos School
of Dentistry (protocol number 049/2007-PA/
CEP). In this study, 24 incisors uniradicular
human teeth were extracted for periodontal
or orthodontic reasons. After extraction, the
teeth were immersed in distilled water and kept
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in a freezer at -18 °C until the time they were
used, not exceeding 6 weeks. The crowns were
sectioned with carborundum disks (Dentorium,
Labordental, Sdo Paulo, SP, Brazil) in a high
speed lathe, and the root size standardized
at 15 mm. The roots received biomechanical
preparation determining the working length at
1 mm to the nearside of the apex, and using
the serial instrumentation technique (classical),
with Kerr type (Dentsply Maillefer, Ballaigues,
Switzerland) endodontic files, until instrument
40K-file, alternatelyirrigating the canalswith 1%
sodium hypochlorite. To finalize biomechanical
preparation, scaled instrumentation was
performed, with progressive anatomical
withdrawal until instrument 80 K - file.

The root canals were obturated through
lateral condensation of gutta-percha (Dentsply
Maillefer, Ballaigues, Switzerland) and with a
resin sealer (Sealer 26, Dentsply DeTrey GmbH,
Konstanz, Germany). The root canals were
placed in a humidor (100% relative humidity)
for 1 week at 37 °C. Gutta-percha was removed
from the cervical region of the root canal to a
depth of 5 mm.

The roots were included in a 25 mm
diameter/hight PVC tube, with self-polymerizing
acrylic resin (Classic, Sdo Paulo, SP, Brazil).
A parallel-meter (Bio Art Ltda., Sdo Carlos,
SP, Brazil) was used to keep the roots in the
direction to the long axis of the PVC tube.

The root areas for the posts were prepared
to a depth of 10 mm with special drills supplied
by the manufacturer (White Post Drill DC-E,
FGM, Joinvile, SC, Brazil), with a handpiece
attached to the parallel-meter, allowing the
intraradicular preparation to be in the direction
to the long axis of the roots.

The glass fiber posts (White Post DC-
E, Number 2, FGM, Joinvile, SC, Brazil) were
treated with 10% hydrofluoric acid (Dentsply
DeTrey GmbH, Konstanz, Germany) for 5
min, followed by water rinsing for 2 min and
air-drying. A silane coupling agent (Dentsply
DeTrey GmbH, Konstanz, Germany) was applied
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according to the manufacturer’s instructions.
Next, the glass fiber posts were adapted to the
vertically movable rod of the parallel-meter,
allowing the intra-radicular cimentation in the
direction to the long axis of the roots.

Twenty-four roots were randomly divided
according to the adhesive system used (n-12):

* Group 1 - The root areas for cementing
the posts were etched with 37% phosphoric acid
(Scotchbond Etchant, 3M ESPE, St. Paul, MN,
USA) for 15 seconds and washed with air/water
jet for 20 seconds and dried with paper points
(Dentsply Maillefer, Ballaigues, Switzerland).
The Single Bond total-etch adhesive system
(3M ESPE, St. Paul, MN, USA) was applied to
the inner walls of the root dentin in accordance
with the manufacturer’s instructions. Excess
adhesive was removed using a microbrush and
an air jet was applied for 5 s. The adhesive layer
was cured using a QTH Light Curing unit XL
3000 (3M ESPE, St. Paul, MN, USA) with power
density of 600 mW/cm? for 10 seconds.

* Group 2 - The One Up Bond F Plus self-
etch adhesive system (Tokuyama, Shibuya-ku,
Tokyo, Japan) was applied to the root dentin
inner walls in accordance with manufacturer’s
instructions. Excess adhesive was removed
using a microbrush and an air jet was applied
for 5 s. The adhesive layer was cured (QTH
Light Curing unit XL, 3M ESPE, St. Paul, MN,
USA) for 10 seconds.

A dual cure resin cement Enforce (Dentsply
DeTrey GmbH, Konstanz, Germany) was used
for cementation. This cement is composed of a
catalyst paste and a matized base paste in shade
A3. The pastes were mixed in accordance to
the manufacturer’s instructions, and placed in
the root canal using a lentulo spiral instrument
(Dentsply Maillefer, Ballaigues, Switzerland).
Posts were coated with cement and slowly
seated in place using a parallel-meter. Excess
cement was removed with an explorer. Cement
was cured for 40 s.

The trade name, chemical composition
and manufacturer of the materials used are
presented in Table 1.
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Table 1- Trade name, lot, manufacturer and chemical composition and application mode of the materials

Trade name Lot Manufacturer
Enforce resin cement 154345 BRI,
Konstanz, Germany
Single Bond total-etch 7K SilEsiiE
L StPaul, MN, USA
Scotchbond Etchant 5EX SMESPE,St.Paul, MN,
USA
One Up Bond F self- 000231E Tokuyama, Shibuya-ku,
etch adhesive Tokyo, Japan

Composition Application mode
One part of catalyzer paste
Bis-GMA, BHT, EDAB, BDMA, HEMA, was mixed in one part of

TEGDMA, fumed silica, silanized barium,
aluminum bore-silicate glass (66 wt%)

matized paste, placed in the
root canal together with posts
and cured for40s.

Bis-GMA, HEMA, dimethacrylate,
methacrylate functional copolymer of
polyacrylic and polytaconic acid, water,

alcohol, photoinitiator

Two coats applied for 15s
each, actively; Air dry (5sat
20 cm); Light cure (10 s at 600
mW/cm?)

Acid etch (158), Rinse (155);

37% phosphoric acid moisture excesses removed
with absorbent paper
Agent A: MAC-10; methacryloxyalkyl acid One drop of Agent Ais mixed
phosphate; Bis-GMA; TEG-DMA; Photoini- inone drop of Agent B. One
tiators. coat of mixture applied for 20
s, passively. Air dry (5sat20
Agent B: HEMA, water, aluminum glass cm); Light cure (10 s at 600
poder; Silica; Photoinitiators mW/cm?

*Bis-GMA = bisphenol A glycidyl methacrylate; BHT = 2,6 di-tert-butyl-p hydroxyl toluene; EDAB = ethyl-4-dimethylaminobenzoate;
BDMA = Benzyl Dimethyl Amine; HEMA = 2-hydroxyethyl methacrylate; MAC-10 = malonic acid 10-methacryl oxide camethylene;

TEGDMA = triethyleneglycol dimethacrylate.

Specimens were stored in distilled water
at 37 °C for 7 days and then submitted to pull-
out test.

The pull-out test was carried out according
to Guimardes et al. [13]. The roots were
individually attached to a custom device in a
vertical position and a ring fixed to the post was
grasped by the clamping apparatus in an Instron
machine (DL-1000, EMIC, Sdo José dos Pinhais,
PR, Brasil). The pull-out test was performed
along the long axis of the post and the tooth at
a 0.5 mm/min cross speed and 50 Kgf load cell,
until dislodgement of the post from the root.

The force required to dislodge each post was
then recorded in MPa.

Fracture failure mode was assessed by
stereomicroscopy. Adhesive, mixed and cohesive
failures were used for the statistical analysis.

Data were submitted to the statistical
t-test at a 5% level of significance.

RESULTS

The application of the t-test (Table 2)
showed a significant difference between the
adhesive systems tested.

Table 2 - Mean and standard deviation values of bond strength (MPa) and results of t-test

Group Adhesive + Cement
1 Single Bond + Enforce
2 One Up Bond F + Enforce

*significant difference (p < 0.05)

Mean +SD t-value p-value
528+325

331 0.003*
10.05+378
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For the fracture type, in Group 1 it was
observed that adhesive failures were prevalente
(100%); in Group 2, 90% cohesive failure
(40% in dentin and 50% in material) and 10%
adhesive failure.

DISCUSSION

The total acid etching technique with
phosphoric acid at a 35 to 37% concentration
for 15 s produces complete removal of the
smear layer and enables the collagen fibers to
be exposed, providing support for the formation
of the hybrid layer, or dentin hybridization,
described by Nakabayashi [14] in 1982, thus
ensuring a high bond strength between dentin
and restorative material [14,15].

However, the possibility of failures in
hybrid layer formation can be observed [14,15].
Excessive etching enables formation of a deep
zone of demineralized dentin; the adhesive may
not infiltrate throughout the entire decalcified
area, originating a hybrid layer with regions of
exposed collagen fibers that are weakened and
more susceptible to hydrolysis (weak zone)
[16,17]. In addition, maintenance of ideal
dentin humidity after etching is critical, because
excessive drying may lead to the collapse
of collagen fibers, whereas excess residual
water on dentin may contribute to separation
of the adhesive system phases at the time of
application, or to longitudinal degradation of
the restoration [18,19].

Self-etching adhesives are composed of
acidic resin monomers that simultaneously
promote superficial dentin demineralization and
resin adhesive infiltration into the dentin tissue
[19,20]. These adhesives reduce the possibility
of weak zone formation, reduce the clinical steps,
eliminating acid etching and washing stages,
and technique sensitivity regarding dentin
humidity maintenance [19,20]. The acidity
of these adhesive solutions comes from the
ionization of radicals present in the molecules of
the hydrophilic monomer itself, also responsible
for impregnating the substrate [15].

Influence of adhesive system in bond strength of fiber glass
posts to radicular dentin using dual cure resin cement

Commercial presentation of Enforce is
resin cement, to be applied after the etching
technique and adhesive system Prime & Bond
NT application. However, this study used the
total-etch Single Bond (3M ESPE) adhesive
system associated with Enforce resin cement
because it is a total-etch adhesive used widely in
daily clinical procedures and in most researches
regarding bond strength to dentin. Studies have
shown that Single Bond showed higher bond
strength values when compared to Prime &
Bond NT adhesive [21-23].

The results of this study showed that self-
etch One Up Bond F adhesive system associated
with Enforce resin cement system showed
higher bond strength values than the acid-
etch Single Bond adhesive system associated
with Enforce resin cement. Therefore, the null
hypothesis was rejected.

The carboxylic acids (MAC-10) present in
One Up Bond F are meant for superficial dentin
demineralization, according to manufacturer’s
Tokuyama. Also, this self-etch adhesive has
in its composition, resin monomers that
promote simultaneous impregnation of the
demineralized substrate, thus preventing
the formation of unprotected collagen areas
[15,24]. The MAC-10 molecule is composed of
10 carbon atoms, turning it in a hydrophobic
monomer hydrolytically unstable [24]. Such
characteristics of the One Up Bond F may
explain the higher bond strength values for One
Up Bond F compared to Single Bond, observed
in this study.

In addition, the self-etch adhesives
form a transition layer between adhesive and
resin and a more uniform hybrid layer when
compared to total-etch adhesives, promoting a
better hybrid layer infiltrated by adhesive resin
[25]. Moreover, the preservation of unaltered
residual hydroxyapatite within the submicron
adhesive layer may serve as receptor of
additional chemical bonds with resin monomers
[15,26,27].

One Up Bond F Plus is considered a self-
etching adhesive of moderate aggressiveness
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(pH = 1.2). The total-etch adhesive systems
promote the formation of a thicker hybrid layer
(around 4.2 um), when compared with moderate
self-etch adhesives, such as One Up Bond F Plus
(with a thickness of 1.2 - 2.2 um) [28]. However,
the quality of the hybrid layer formed is the
most important factor in obtaining higher bond
strength values between dentin and restorative
material. Various studies have shown that the
thickness of the hybrid layer is not related to
bond strength [29,30]. Thus, the stability of the
adhesive interface and bond strength are related
to a compact and homogeneous hybrid layer
formation, and not to thickness itself [29,30].

The quality and longevity of the hybrid
layer are directly related to a proper resin
infiltration, a complete impregnation of the
exposed collagen and to an adequate degree
of conversion [31,32]. The self-etch adhesives
promote the formation of a hybrid layer
with upper and lower portion. The upper
portion is a result of resin infiltration into the
hybridized smear layer and the lower portion is
considered the true hybrid layer formed through
dentin demineralization [31]. Therefore,
the demineralization is sufficient to allow
penetration of the adhesive, without formation
of a deep zone of demineralized dentin, avoiding
regions of exposed collagen fibers.

Borges et al. [32] observed that One Up
Bond F had a higher monomer conversion means
when compared to Single Bond. A low degree of
conversion of adhesives is associated with low
bond strength values and mechanical properties,
whilst a high degree of conversion of adhesives
is an important factor in the successful adhesion
to dental tissues. The results of this study are in
agreement with the authors Yokota et al. [33]
and Sensi et al. [34] who observed that bond
strength values of Single Bond to dentin were
significantly lower than One Up Bond F.

Regarding fracture type analysis, total-
etch Single Bond adhesive system associated
with Enforce Single Bond showed 100%
adhesive failure, whilst self-etch One Up Bond
F adhesive system associated with Enforce

Influence of adhesive system in bond strength of fiber glass
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showed 90% cohesive failure. Leloup et al. [34]
demonstrated that adhesive systems with high
bond strength values present higher rates of
cohesive failures. Whereas, adhesive systems
that showing low bond strength values, present
higher rates of adhesive failures [35].

The main factor affecting the durability
of adhesive systems in vivo is hydrolysis at the
components interface such as collagen and resin,
and subsequent degradation products, and this
contributes to the limited durability and failure
of adhesive restorations, loss of retention and
marginal adaptation, due to degradation over
the course of time [36, 37]. Thus, longitudinal
and in vivo studies are needed to evaluate the
effects of bond between self-etch adhesives
associated with cements and dentinal substrates.

CONCLUSION

Considering the limits of this study it was
concluded that the association self-etch adhesive
system and resin cement showed significantly
higher mean bond strength than the association
total-etch adhesive system and resin cement for
fiber glass post cementation to radicular dentin.

REFERENCES

1. Assif D, Bitenski A, Pilo R, Oren E. Effect of post design on
resistance to fracture of endodontically treated teeth with
complete crowns. J Prosthet Dent. 1993:69(1):36-40.

2. Batista A, Lopes CG. A utilizagdo de pino dentindrio para reforgo
coronoradicular em dentes com rizogénese incompleta tratados
endodonticamente. Rev Bras Prot Clin Lab. 1999;1(3):199-21.

3. Holmes DC, Diaz-Arnold AM, Leary JM. Influence of post dimension
on stress distribution in dentin. J Prosthet Dent. 1996;75(2):140-7.

4. Freedman GA. Esthetic post-and-core treatment. Dent Clin North
Am. 2001;45(1):103-16.

5. Akkayan B, Giilmez T. Resistance to fracture of endodontically
treated teeth restored with different post systems. J Prosthet Dent.
2002;87(4):431-7.

6. Galhano GA, Valandro LF, de Melo RM, Scotti R, Bottino MA.
Evaluation of the flexural strength of carbon fiber-, quartz fiber-,
and glass fiber-based posts. J Endod. 2005;31(3):209-11.

7. Leary JM, Holmes DC, Johnson WT. Post and core retention with
different cements. Gen Dent. 1995;43(5):416-9.

8.  Pinheiro RF, Silva E Souza Junior MH, Crepaldi D. Avaliacdo da
resisténcia adesiva de porcelana fixada a dentina com trés
cimentos resinosos de dupla polimerizacdo. J Bras Clin Estet
Odontol. 2000;4(24):52-56.

9

Braz Dent Sci 2014 Jan/Mar;17(1)



Barcellos DC et al.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Pashley DH, Ciucchi B, Sano H, Horner JA.Permeability of
dentin to adhesive agents. Quintessence Int. 1993;24(9):618-31.

Park JG, Ye Q, Topp EM, Misra A, Spencer P. Water sorption and
dynamic mechanical properties of dentin adhesives with a
urethane-based multifunctional methacrylate monomer. Dent
Mater. 2009(12);25:1569-75.

Watanabe I, Nakabayashi N, Pashley DH. Bonding to ground dentin
by a phenyl-P self-etching primer. J Dent Res. 1994;73(6):1212-20.

Yoshida Y, Nagakane K, Fukuda R, Nakayama Y, Okazaki M,
Shintani H, et al. Comparative study on adhesive performance of
functional monomers. J Dent Res. 2004; 83(6):454-8.

Guimaraes MP, Menezes MM, Gomes APM, Pagani C, Santos DR.
Técnica para tracionamento de retentores intra-radiculares pré-
fabricados ndo-metalicos. J Bras Clin Odontol Int. 2003;7(39):203-6.

Nakabayashi N, Kojima K, Masuhara E. The promotion of adhesion
by the infiltration of monomers into tooth substrates. J Biomed
Mater Res. 1982;16(3):265-73.

Van Meerbeek B, De Munck J, Yoshida Y, Inoue S, Vargas M, Vijay
P, et al. Adhesion to enamel and dentin: current status and future
challenges. Oper Dent. 2003;28(3):215-35.

Pashley DH, Carvalho RM. Dentine permeability and dentin
adhesion. J Dent. 1997;25(5):355-72.

Sano H, Shono T, Takatsu T, Hosoda H. Microporous dentin zone
beneath resin impregnated layer. Oper Dent. 1994;19(2):59-64.

Tay FR, Gwinnett AJ, Wei SH. The overwet phenomenon: an
optical, micromorphological study of surface moisture in the acid-
conditioned, resin-dentin interface. Am J Dent. 1996;9(1):43-8.

Gwinnett AJ. Acid etching for composite resins. Dent Clin North
Am. 1981,25(2):271-89.

Perdigdo J, Ritter AV. Adesdo aos tecidos dentdrios. In: Baratieri LN
et al. Odontologia restauradora: fundamentos e possibilidades. Sdo
Paulo: Santos; 2001. p. 83-128.

Perdigao J, Eiriksson S, Rosa BT, Lopes M, Gomes G. Effect of
calcium removal on dentin bond strengths. Quintessence Int.
2001;32(2):142-6.

Nunes MF, Swift EJ, Perdigdo J. Effects of adhesive composition
on microtensile bond strength to human dentin. Am J Dent.
2001;14(6):340-3.

Spohr AM, Correr Sobrinho L, Consani S, Sinhoreti MA, Borges GA.
Effect of refrigeration on tensile bond strength of three adhesive
systems. Braz Dent J. 2001;12(2):75-9.

Van Landuyt KL, Snauwaert J, De Munck J, Peumans M, Yoshida Y,
Poitevin A, et al. Systematic review of the chemical composition of

contemporary dental adhesives. Biomaterials. 2007;28(26):3757-85.

Influence of adhesive system in bond strength of fiber glass

posts to radicular dentin using dual cure resin cement

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

Itou K, Torii Y, Oyama F, Yoshiyama M, Pashley DH. Effect of drying
methods on hybrid layer thickness. Am J Dent. 2003;16(5):335-9.

Reis A, Grandi V, Carlotto L, Bortoli G, Patzlaff R, Rodrigues
Accorinte Mde L, et al. Effect of smear layer thickness and acidity
of self-etching solutions on early and long-term bond strength to
dentin. J Dent. 2005;33(7):549-59.

Osorio R, Pisani-Proenca J, Erhardt MC, Osorio E, Aguilera FS,
Tay FR, et al. Resistance of ten contemporary adhesives to resin-
dentine bond degradation. J Dent. 2008;36(2):163-9.

Kenshima S, Reis A, Uceda-Gomez N, Tancredo Lde L, Filho LE,
Nogueira FN, et al. Effect of smear layer thickness and pH of self-
etching adhesive systems on the bond strength and gap formation
to dentin. J Adhes Dent. 2005;7(2):117-26.

Nakabayashi N, Takarada K. Effect of HEMA on bonding to dentin.
Dent Mater. 1992;8(2):125-30.

Phrukkanon S, Burrow MF, Tyas MJ. The effect of dentine location
and tubule orientation on the bond strengths between resin and
dentine. J Dent. 1999;27(4):265-74.

Tay FR, Carvalho R, Sano H, Pashley DH. Effect of smear layers on
the bonding of a self-etching primer to dentin. J Adhes Dent. 2000
Summer;2(2):99-116.

Borges BC, Souza-Junior EJ, Brandt WC, Loguercio AD, Montes
MA, Puppin-Rontani RM, et al. Degree of conversion of simplified
contemporary adhesive systems as influenced by extended air-
activated or passive solvent volatilization modes. Oper Dent. 2012
May-Jun;37(3):246-52.

Yokota H, Kubo S, Yokota H, Ohsawa M, Hayashi Y. Effect of a
caries-detecting solution on the tensile bond strength of four
dentin adhesive systems. Dent Mater J. 2006 Mar;25(1):66-74.

Sensi LG, Lopes GC, Monteiro S Jr, Baratieri LN, Vieira LC. Dentin
bond strength of self-etching primers/adhesives. Oper Dent. 2005
Jan-Feb;30(1):63-8.

Leloup G, D’Hoore W, Bouter D, Degrange M, Vreven J. Meta-
analytical review of factors involved in dentin adherence. J Dent
Res. 2001 Jul;80(7):1605-14.

Inoue S, Koshiro K, Yoshida Y, De Munck J, Nagakane K, Suzuki K,
et al. Hydrolytic stability of self-etch adhesives bonded to dentin. J
Dent Res 2005;84(12):1160-4.

Barcellos DC, Batista GR, Silva MA, Rangel PM, Torres CR, Fava M.
Evaluation of bond strength of self-adhesive cements to dentin
with or without application of adhesive systems. J Adhes Dent.
2011;13(3):261-5.

Maria Filomena R. L. Huhtala
(Corresponding address)

Avenida Engenheiro Francisco José Longo, 777,
Jardim S&o Dimas, Sdo José dos Campos, SP, Brazil.
Zip Code: 12245-000.

Tel: +55 (12) 3947 9048.

Fax: +55 (12) 3947 9010

email: huhtala@fosjc.unesp.br

Date submitted: 2013 Oct 03
Accept submission: 2013 Dec 16

10

Braz Dent Sci 2014 Jan/Mar;17(1)



