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Effect of
Mode of Application on the

Microtensile Bond Strength of a
Self-etch and Etch-and-Rinse

Adhesive System

A Reis • C Zander-Grande • S Kossatz
R Stanislawczuk • A Manso • RM Carvalho • AD Loguercio

Clinical Relevance

All Bond 3 and All Bond Self-Etch are versatile systems, capable of being used either in the full
or simplified version. Both showed adequate microtensile bond strength results in enamel and
dentin after 24 hours of water storage.

SUMMARY

This study examined the 24-hour microtensile
bond strength (µTBS) of a three-step etch-and-
rinse (All Bond 3 [AB3]) and a two-step self-etch
system (All Bond Self-Etch [ABSE]) to dentin and
ground enamel, varying the application mode.
Methods: AB3 was applied according to the fol-
lowing procedures: A–phosphoric acid + adhesive
application. The adhesive was then light-cured
before resin buildup. B–similar to Procedure A,
except that a thin layer of bonding resin was
applied over the cured adhesive; C–similar to
Procedure B, however, the adhesive was not
light-cured before application of the bonding
resin. ABSE was applied according to the follow-
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ing procedures: A–the acidic adhesive was
applied and light-cured; B–after the acidic adhe-
sive application and light-curing, a thin layer of
ABSE Liner was applied and light cured;
C–similar to B, however, the acidic adhesive was
not light cured before application of the ABSE
Liner. Resin composite buildups (Charisma)
were bonded to teeth substrates after adhesive
application. The bonded specimens were sec-
tioned into beams 0.9 mm2 after storage in water
(24 hours/37°C) and subjected to µTBS with a
crosshead speed of 0.5 mm/minute. The average
values (MPa) obtained in each substrate were
subjected to two-way repeated measures ANOVA
and the Tukey’s test (αα=0.05). Results: No signifi-
cant difference was observed among the experi-
mental groups either in ground enamel or
dentin. Conclusions: The 24-hour microtensile
bond strength of All Bond 3 and All Bond Self-
Etch was similar, regardless the mode of applica-
tion of the adhesive systems.

INTRODUCTION

The development of adhesive systems has completely
changed the traditional concepts of dentistry. Macro-
mechanical retention is no longer required, as long as
adhesive procedures are employed. Today, adhesive
systems are widely used in direct procedures as
restoration of anterior and posterior cavities, fissure
sealing, reattachment of fractured fragments, correc-
tions in tooth morphology and in indirect procedures
involving cementation of root-canal posts and indirect
ceramic and composite crowns.

However, as the development of these materials pro-
gressed, several adhesive systems, based on different
bonding strategies and numbers of steps, were
launched into the marketplace.1 Based on manage-
ment of the smear layer substrate, they can be classi-
fied as etch-and-rinse (ER) and self-etch (SE) systems.
Both bonding strategies are also available in a full or
simplified version. When the conditioning step is fol-
lowed by a priming step and application of the adhe-
sive resin, ER adhesives are available in three steps, or
they are available in a two-step procedure when the
primer and adhesive resin are joined into one applica-
tion. Similarly, SE adhesives can employ two steps or
a single one, depending on the way the acidic primer
and bonding resin are provided by the manufacturer.

An immediate consequence of reducing the number
of steps is sacrificing the universality of multi-bottle
adhesives.1-2 Most simplified versions (two-step etch-
and-rinse and one-step self-etch systems) are capable
of bonding only to light-cured composites.3-4 Although
the adhesion of chemically-cured and dual-cured com-
posites may be improved with adjunctive use of terna-
ry catalysts that offset the acid-base incompatibility

between acidic methacrylate monomers and terniary
amines,5 the bonding efficacy of both two-step etch-
and-rinse and one-step self-etch adhesives to chemi-
cally/dual-cured composites/resin cements is ham-
pered by the intrinsic permeability of these systems to
water, which results from their increase in
hydrophilicity6-8 and this might compromise their
durability over time.9 Therefore, the unconditional use
of two-step etch-and-rinse and one-step self-etch mate-
rials in any clinical procedure can result in clinical fail-
ures in the short run.

Currently, clinicians prefer these simplified adhe-
sives,12 and this requires them to have more than one
adhesive system in their office. When chemically-cured
composites, resin cements or their polymerizable ver-
sions with delayed polymerization are not involved in
the clinical procedure,3,5,13-14 two-step etch-and-rinse
and one-step self-etch materials can be safely
employed. In all other clinical scenarios, bonding pro-
cedures with two-step etch-and-rinse and one-step
self-etch should be avoided and the full version of both
bonding strategies employed. Therefore, it would be of
clinical interest to have versatile systems capable of
being used either in the full (three-step etch-and-rinse
and two-step self-etch systems) or simplified (two-step
etch-and-rinse and one-step self-etch systems) version.
Recently, versatile systems of both bonding strategies
were released into the marketplace. According to the
manufacturer, these adhesives can be used in a sim-
plified or full version, as they are in the last case asso-
ciated with a thin layer of a bonding resin. However,
these materials still lack laboratory evidence on their
performance.

Unfortunately, as emphasized by Coelho Santos and
others,15 differences in the adhesive application tech-
nique can affect many properties, such as film thick-
ness and bond strength, mainly when simplified adhe-
sives are compared with their full version. Pre-curing
the adhesive is fully compatible with the direct appli-
cation of composite restorations. However, this is not
as clear for indirect bonded restorations. The thickness
of the adhesive layer in luting procedures plays an
important role in the correct seating of indirect
restorations, and this depends on the amount of adhe-
sive used and the number of light-curing procedures
needed for bonding. Light-curing the primer (for ER
adhesives) or acidic primer (for SE systems) before
application of the bonding resin can result in an
increase in the adhesive layer thickness,15 which,
depending on the adaptation of the crown to the pre-
pared tooth structure, might affect the setting of the
indirect restoration.

Therefore, the current study evaluated the resin-
enamel and resin-dentin microtensile bond strength
values of an etch-and-rinse and self-etch systems in
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430 Operative Dentistry

simplified and full version with or without pre-curing
of the primer/acidic primer. The null hypothesis tested
was that both adhesives will perform equally, regard-
less of the different modes of application.

METHODS AND MATERIALS

Microtensile Bond Strength Evaluation

Forty-five extracted human third molars, stored in
0.5% chloramine for up to one year, were used in the
current study. The teeth were randomly assigned to
one of two bonding substrates: dentin or ground enam-
el. For dentin, five teeth were employed for each one of
the six experimental conditions. For enamel, five tooth
halves were employed for each condition.

On the basis of an expected microtensile bond
strength of 45 MPa for All-Bond 3 for Procedure B for
dentin,16-17 and with an α of .05, a power of 80% and a
one-sided test, the minimal sample size was five teeth
in each group to detect a 20% difference between
groups.18

For dentin, 30 teeth were used. The middle dentin
was exposed by sectioning the crowns in a precision
slow-speed diamond saw under water-cooling. The
dentin was then polished with wet 600-grit SiC abra-
sive paper (Buhler, Lake Bluff, IL, USA) for 60 seconds
to create a standardized smear layer. Etch-and-rinse
All Bond 3 (BISCO, Inc, Schaumburg, IL, USA) and
self-etch All Bond Self-Etch (BISCO, Inc) were evalu-
ated and applied according to three different modes, as
depicted in Table 1.

For enamel, a total of 15 teeth were used. First, they
were sectioned in a mesio-to-distal direction to obtain
tooth halves. The buccal and lingual surfaces of these
teeth were cleaned with slurry of pumice and water
and examined under a 40x stereomicroscope (HMV-2,
Shimadzu, Tokyo, Japan) to ensure that they were free
of surface cracks, decalcification or any sign of previous
grinding. The enamel was then demarcated to outline
the flattest area for bonding. The mid-coronal third of
the buccal and lingual surfaces was usually outside the
bonding area, due to their inclination. The enamel sur-
face was flattened with a fine-grit diamond bur
(#2135F, KG Sorensen, Barueri, São Paulo, Brazil)
attached in a high-speed handpiece under water irri-
gation in order to remove approximately 0.5 mm of the
superficial enamel layer. The abraded surfaces were
then polished with wet 600-grit SiC paper to produce a
standard smear layer. All Bond 3 and All Bond-Self
Etch were applied according to the modes of applica-
tion depicted in Table 1.

In summary for All Bond 3, the following procedures
were tested:

PROCEDURE A: 1. Application of 32% phosphoric
acid (15 seconds), followed by rinsing (15 seconds) and

air drying (15 seconds); 2. Mixing Part A and Part B
(1:1) until a uniform color was achieved; 3. Application
of one coat of the adhesive under vigorous pressure (15-
20 seconds) to wet the dentin or dry the enamel; 4. Air
drying of the adhesive using a gentle stream of air for
15 seconds; 5. In case the substrate was not shiny, pro-
cedures 3 and 4 were repeated; 6. Light-activation (10
seconds–500 mW/cm2).

PROCEDURE B: 7. After steps 1 through 6 from
Procedure A, a thin layer of All Bond 3 Resin was
applied; 8. And light-activated (10 seconds–500
mW/cm2).

PROCEDURE C: 6. After steps 1 through 5 from
Procedure A, a thin layer of All Bond 3 Resin was
applied; 7. And light-activated (10 seconds–500
mW/cm2).

In Procedure A, All Bond 3 was used as a two-step
etch-and-rinse adhesive, therefore, the All Bond 3
Resin was not applied after adhesive application. In
Procedures B and C, this material was used in the
three-step approach and, therefore, a thin layer of All
Bond 3 Resin was applied over the adhesive. The main
difference between Procedures B and C is that, in
Procedure B, the adhesive was light-cured before appli-
cation of All Bond 3 Resin, whereas in Procedure C, the
All Bond 3 Resin was applied over the uncured adhe-
sive (Table 1).

In summary for All Bond Self-Etch, the following pro-
cedures were tested:

PROCEDURE A: 1. Mixing Part I and Part II (1:1)
until uniformly pink; 2. Application of one coat of the
adhesive under vigorous pressure (15-20 seconds); 3.
Air thinning of the adhesive using a strong air stream
for 15 seconds; 4. In case the substrate was not shiny,
procedures 1 and 2 were repeated; 5. Light-activation
(10 seconds–500 mW/cm2).

PROCEDURE B: 6. After steps 1 through 5 from
Procedure A, a thin layer of All Bond SE Liner was
applied; 7. Light-activation (10 seconds–500 mW/cm2).

PROCEDURE C: 5. After steps 1 to 4 from Procedure
A, a thin layer of All Bond SE Liner was applied; 6.
Light-activation (10 seconds – 500 mW/cm2).

ForAll Bond Self-Etch, ProcedureA represents use of
the material in a one-step approach. Procedures B and
C represent use of the material as a two-step self-etch
system. Therefore, a thin layer of All Bond SE Liner
was applied after application of the acidic adhesive. As
for All Bond 3, the main difference between Procedures
B and C is that, in Procedure B, the acidic adhesive
was light-cured before applying the All Bond SE Liner,
whereas in Procedure C, the All Bond SE Liner was
applied over uncured acidic adhesive (Table 1).

All the adhesives were applied in a controlled envi-
ronment (24°C/75% relative humidity) by a single oper-
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ator using the bonding protocols summarized in Table
1. The light-curing step was performed with a VIP unit
(500 mW/cm2, BISCO, Inc). Resin composite buildups
(Charisma, Heraeus Kulzer, Hanau, Germany) were
incrementally constructed in three 1-mm thick incre-
ments, each being light-cured for 40 seconds at 500
mW/cm2 (VIP, BISCO, Inc).

After storage in distilled water at 37°C for 24 hours,
the specimens were sectioned perpendicular to the
adhesive-tooth interface using a Labcut diamond saw
(Extec, Enfield, CT, USA) to obtain rectangular beams
(0.9 mm2). The beams were prepared with the resin
composite forming the upper half of the beam and the
underlying enamel and dentin forming the lower half.
The number of prematurely debonded beams (PD) per
tooth during specimen preparation was recorded. The
cross-sectional area of each stick was measured with a

digital caliper to the nearest 0.01 mm and recorded for
calculation of the microtensile bond strength (Absolute
Digimatic, Mitutoyo, Tokyo, Japan).

The beams from each adhesive group were stressed
to failure under tensile using a universal testing
machine mounted with the Geraldeli Jig19 (Emic, São
José dos Pinhais, PR, Brazil) at a crosshead speed of
0.5 mm/minute. The force until fracture was measured
in Newtons and the bond strength was calculated in
MPa.

The bond failure modes were evaluated at 40x under
a light stereomicroscope (HMV-2, Shimadzu, Tokyo,
Japan) and classified as cohesive (more than 50% of
failures within enamel or resin composite) and adhe-
sive (more than 50% of failure at the resin/enamel or
resin/dentin interface) or mixed (adhesive/cohesive
fracture—when no predominant pattern occurred).

Adhesive Composition Application Mode Batch #
Systems

All-Bond 3 Uni-etch–32% PROCEDURE A 0600011757
(BISCO, Inc) phosphoric acid 1. Application of 32% phosphoric acid (15 seconds) followed by rinsing 0600007325

and benzalkonium (15 seconds) and air drying (15 seconds); 0600007338
chloride; 2. Mixing Part A and Part B (1:1) until the achievement of an uniform

color;
Part A–Ethanol and 3. Application of one coat of the adhesive under vigorous pressure
glycine-glycidyl (15-20 seconds) to wet dentin or dry enamel;
methacrylate salt
Part B–Bisphenol 4. Air drying of the adhesive using a gentle stream of air for 15 seconds;
“A”diglycidil 5. In case the substrate was not shiny, procedures 3 and 4 were repeated;
methacrylate, 6. Light-activation (10 seconds–500 mW/cm2).
bisphenyl PROCEDURE B
dimethacrylate, 7. After steps 1 to 6 from procedure A, a thin layer of All Bond 3 Resin
hydroxyethyl was applied;
methacrylate; 8. Light-activation (10 seconds–500 mW/cm2).

PROCEDURE CAll Bond 3 Resin–
6. After steps 1 to 5 from procedure A, a thin layer of All Bond 3 Resinbisphenol A

was applied;diglycidylmethacrylate,
7. Light-activation (10 seconds–500 mW/cm2).urethane

dimethacrylate,
trieethyleneglycol
dimethacrylate, glass
frit

All Bond Part I–Ethanol, PROCEDURE A 0600010907
Self-Etch sodium benzene 1. Mixing of Part I and Part II (1:1) until uniformly pink; 0600007324
(BISCO, Inc) sulfinate dehydrate. 2. Application of one coat of the adhesive under vigorous pressure 0600007395

(15-20 seconds);
Part II–Bis(glyceryl 1,3 3. Air thinning of the adhesive using a strong air stream for 15
dimethyacrylate) seconds;
phosphate; 4. In case the substrate was not shiny, procedures 1 and 2 were repeated;
hydroxyethyl 5. Light-activation (10 seconds–500 mW/cm2).
methacrylate,

PROCEDURE Bbiphenyl dimetacrylate
6. After steps 1 to 5 from procedure A, a thin layer of All Bond SE Liner

was applied;All Bond SE Liner:
7. Light-activation (10 seconds–500 mW/cm2).Bisphenol A diglycidyl
PROCEDURE Cmethacrylate, urethane
5. After steps 1 to 4 from procedure A, a thin layer of All Bond SEdimethacrylate,

Liner was applied;hydroxyethyl
6. Light-activation (10 seconds–500 mW/cm2).methacrylate, glass frit

Table 1: Adhesive Systems, Batch Number and Application Mode
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The bonded sticks that did not survive specimen
preparation (premature debonded specimens) were
recorded, but they were not included in the tooth mean
for statistical analysis. Only sticks with adhesive or
mixed failure modes were considered for statistical
purposes.

The experimental unit in the current study was the
tooth (dentin) and hemi-tooth (enamel). The mean of
the microtensile bond strength values of all sticks from
the same tooth/hemi-tooth were averaged for statisti-
cal purposes. As the normality (Kolmogorow-Smirnoff
test) and homoscedasticity assumptions (Levene test)
of the data appeared to be valid,20 a two-way analysis
of variance was used to examine the effects of the
“adhesive system” and “mode of application” and the
interaction of these two factors on microtensile bond
strength. Post hoc multiple comparisons were carried
out using the Tukey’s test, with a statistical signifi-
cance set at α=0.05.

RESULTS

The range of cross-sectional area was 0.82 mm2 to 0.96
mm2 for ground enamel and 0.87 mm2 to 0.97 mm2 for
dentin. No significant difference among the treatment
groups was detected (p>0.05). The percentage of speci-
mens (%) according to the fracture pattern and the per-
centage of premature debonded (PD) specimens for
each experimental condition are depicted in Table 2.

The results (Table 3) from the two-way ANOVA for
ground enamel and dentin revealed that the main fac-
tors Adhesive and Mode of Application and the inter-
action Adhesive vs Mode of Application were not sta-
tistically significant (p>0.05) (Tables 4 and 5). The
overall means and standard deviations (MPa) of the
bond strength means are shown in Table 3.

For All Bond Self-Etch, the highest resin-enamel and
resin-dentin bond strength values were obtained for
Procedure C (24.2 ± 14.2MPa) and Procedure B (44.1 ±
11.9 MPa), respectively. However, these groups were
not statistically different from the others within the
same substrate.

For All Bond 3, the highest resin-enamel and resin-
dentin microtensile bond strength values were
obtained for Procedure A (27.1 ± 10.1) and Procedure C
(43.2 ± 11.3), respectively; however, these groups were
not different from the others performed in the same
substrate.

DISCUSSION

The results of the current study show that the etch-
and-rinse adhesive applied in either full or simplified
version demonstrated similar resin-dentin and resin-
enamel bond strength values. Earlier studies that
compared the performance of three-step vs two-step
etch-and-rinse adhesives showed controversial find-
ings. While some authors have demonstrated that
three-step etch-and-rinse materials are superior to
their simplified version in terms of bond strength val-
ues,21 other authors demonstrated that similar bond
strength values can be achieved using both versions.22

This lack of consensus suggests that one cannot make
any generalized statement regarding the 24-hour per-
formance of simplified and full versions of etch-and-
rinse materials, since they may be material-depend-
ent.23

The current study verified that the resin-enamel
bond strength values were similar for both versions of
the etch-and-rinse systems. This finding could be
attributed to the fact that the same acidic conditioner
was used in both cases. Enamel etched with 30%-40%
phosphoric acid guarantees effective adhesion through
selective demineralization of prismatic and aprismatic
enamel and simple micro-mechanical interlocking
upon polymerization of bonding resin in situ.24

Although the ultimate strength and degree of cure of
the bonding resin plays a role in the measured resin-
enamel and resin-dentin bond strength,25-27 one could
conclude that the presence of solvents in simplified
versions might impair the formation of a strong poly-
mer.28 However, as long as care is taken to allow for the
appropriate evaporation of solvents, mainly ethanol-
containing systems,29 the polymer formed within creat-
ed enamel porosities might be strong enough (for both

Adhesive Systems Ground Enamel Dentin

A/M R D PD A/M R D PD

All Bond Procedure A 43 (52.4) 0 0 39 (47.6) 80 (97.6) 1 (1.2) 0 1 (1.2)

Self-Etch Procedure B 52 (74.3) 0 0 18 (25.7) 71 (98.6) 0 0 1 (1.4)

Procedure C 45 (62.5) 0 0 27 (37.5) 81 (98.8) 0 0 1 (1.2)

All-Bond 3 Procedure A 48 (62.3) 5 (6.6) 2 (2.6) 21 (27.6) 61 (98.4) 0 0 1 (1.6)

Procedure B 35 (44.3) 13 (16.4) 1 (1.3) 30 (38.0) 61 (98.4) 0 1 (1.6) 0

Procedure C 45 (57.0) 13 (16.4) 4 (5.1) 17 (21.5) 83 (96.5) 0 2 (2.3) 1 (1.2)

*A/M = adhesive or mixed failure; R = cohesive failure in resin; D = cohesive failure in dentin; PD = premature debonded failure.

Table 2: Number and Percentage of Specimens (%) According to the Fracture Pattern* or Premature Debonded Failures (PD) for
Each Experimental Condition
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ethanol-containing etch-and-rinse versions) to allow
for achievement of a strong bond.

However, the results of the All Bond Self-Etch adhe-
sive were surprising. Several studies have consistent-
ly shown that one-step self-etch adhesives do not per-
form as well as two-step self-etch systems.2,30-31 Studies
that compared both versions from the same manufac-
turer, Clearfil SE Bond and Clearfil S3 Bond) have
demonstrated superiority of the two-step version.32-33

The high permeability of the adhesive layer formed
by one-step self-etch systems,6,14,34-36 the phase separa-
tion between hydrophilic and hydrophobic monomers37

that these materials are prone to, the lower hydrolytic
stability of acidic monomers into low pH solutions38

and finally, the higher amount of solvents included in
these adhesive solutions39 are usually the factors that
explain the lower performance of simplified self-etch
materials.

One of the factors that differentiates the adhesive All
Bond Self-Etch from most one-step self-etch materials
evaluated in the aforementioned studies is the fact
that All Bond Self-Etch is a two-component one-step
self-etch adhesive, which means that water and acidic
monomers are packaged in separate bottles. This
seems to be advantageous, since it was already report-

ed that acidic methacry-
lates become hydrolyzed
in aqueous solutions
when the pH values are
below 2.38 Thus, while
different from single-
component self-etch sys-
tems, All Bond Self-Etch
is more likely hydrolyti-
cally stable.

In enamel, no signifi-
cant difference was
detected between the
simplified and full ver-
sion of the self-etch sys-
tem. As the pH of All
Bond 2 is quite high
(approximately 2.2
according to the manu-
facturer), one would
expect lower bond
strength values in
enamel when compared
to etch-and-rinse adhe-
sives. However, this was
not the case. Recent
studies have demon-
strated that the good
performance of self-etch
systems in enamel can-
not solely be attributed

to a retentive etching pattern. Mild self-etch systems
are not capable of producing a deep, retentive etching
pattern similar to that obtained with phosphoric
acid,40-41 and this does not necessarily mean that their
performance is inferior to that observed with more
acidic self-etch systems.30-31 As long as a high-strength
bonding resin is applied over an enamel surface condi-
tioned with mild or strong self-etch systems, high bond
strength values can be achieved.40

Although the current study demonstrated that both
versions of the etch-and-rinse and self-etch adhesive
can provide high bond strength values, this does not
mean that they can be used unconditionally in all clin-
ical scenarios. No one can deny that the adhesive layer
formed by the single application of phosphoric acid +
primer (etch-and-rinse approach) or acidic primer
(self-etch approach) will be much more hydrophilic and
permeable to water.6-8,34 Therefore, based on previous
literature findings, the authors of the current study do
not advise the use of simplified adhesive versions with
chemically/dual-cured composites/resin cements.4,6,8,13-14

In addition, one can also expect that durability of the
bonded interfaces formed with simplified adhesives
will be shorter than that formed when the primed sur-
faces are covered with a hydrophobic bonding resin.

Reis & Others: Influence of the Mode of Application for Adhesives

Adhesive Systems Ground Enamel Dentin

All Bond Self-Etch Procedure A 19.21 ± 7.12 a (43) 41.32± 10.10 b (81)

(BISCO, Inc) Procedure B 23.62 ± 10.13 a (52) 44.13 ± 11.90 b (71)

Procedure C 24.21 ± 12.21 a (45) 35.61 ± 12.14 b (81

All-Bond 3 Procedure A 27.14 ± 10.14 a (55) 42.44 ± 11.20 b (61)

(BISCO, Inc) Procedure B 25.53 ± 9.20 a (49) 38.11 ± 13.10 b (62)

Procedure C 26.92 ± 9.70 a (62) 43.20 ± 11.33 b (85)

(*) Same letters in each column indicate no statistically significant difference (p>0.05).

Table 3: Mean, Standard Deviation (MPa) and Statistical Significance of Bond Strength Indexes at
Each Experimental Condition (*)

df MS df MS F p-level
Effect Effect Error Error

Mode of application 2 13.9893 24 101.1373 0.13832 0.871509

Adhesive 1 110.2083 24 101.1373 1.08969 0.306941

Interaction 2 25.5693 24 101.1373 0.252818 0.778652

Table 4: Analysis of Variance for Resin-enamel Microntesile Bond Strength Data

df MS df MS F p-level
Effect Effect Error Error

Mode of application 2 17.7143 24 103.9288 0.170447 0.844300

Adhesive 1 11.7813 24 103.9288 0.113360 0.739278

Interaction 2 119.0463 24 103.9288 1.145460 0.334862

Table 5: Analysis of Variance for Resin-dentin Microntesile Bond Strength Data
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Further studies should be conducted in order to vali-
date the above hypothesis.

When chemically- or dual-cured composites or resin
cements are to be used, the primer surfaces should be
covered with a hydrophobic adhesive layer. The appli-
cation ofAll Bond 3 Resin andAll Bond SE Liner for the
etch-and-rinse and the self-etch adhesives, respectively,
overcomes the concerns associated with the high per-
meability of hydrophilic adhesive layers and improves
adhesive bonding to composites, regardless of their
mode of cure.2,14,37 Also, the bonding resin layers of both
adhesives are HEMA-free and are likely to be less
hydrophilic than other bonding resins that contain
HEMA.39

Although it is known that the application of a
hydrophobic layer prevents incompatible issues, it is
not known whether the primer should be pre-cured or
not and if this has any effect on the immediate
microtensile bond strength values of both adhesives.
When seating and cementing an indirect restoration,
the application and curing of the adhesive system
immediately before insertion of the indirect composite
or ceramic restoration can increase the thickness of the
adhesive layer and interfere with complete seating of
the restoration.15,42 According to Magne and others,43

the thickness of the light-cured primer can vary signif-
icantly, based on surface geometry. On smooth convex
surfaces, the adhesive layer can be 60-80 µm, while in
concave regions, such as the marginal chamfer, the
thickness of the adhesive layer might be as high as
200-300 µm.44-45

It is likely that thicker adhesive layers are observed in
flat surfaces when the primer is pre-cured before the
application of bonding resin. As both modes of applica-
tion could yield high bond strength values when bond-
ing direct composites, one can suggest that the bonding
of indirect composites can be done without pre-curing
the primer. Unfortunately, this issue has not been eval-
uated in laboratory studies and should be further inves-
tigated.

CONCLUSIONS

The use of an extra layer of Resin/Liner for All Bond 3
and All Bond Self-Etch did not improve resin-enamel
and resin-dentin bond strength. The previous light-cur-
ing of the adhesive before resin/liner application also
did not affect bond strength on both tooth substrates.

(Received 20 October 2009; accepted 18 February 2010)
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