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Effect of dentin on the shear bond strength of different adhesive systems

Efeito do substrato dentindrio na resisténcia de unido ao cisalhamento de diferentes
sistemas adesivos

Darlon Martins LIMA!
Maria Salete Machado CANDIDQ?, in memoriam

ABSTRACT

Objective
This study assessed the shear bond strength of total-etch and self-etch adhesive systems to sound and caries-affected human dentin.

Methods

The total-etch adhesive systems investigated were Scotchbond Multi Purpose Plus (3M ESPE, St. Paul, MIN, USA) and Single Bond (3M ESPE, St.
Paul, MIN, USA), and the self-etch adhesive systems were Clearfill SE Bond (Kuraray, Osaka, Japan) and Adper Prompt L-Pop (3M ESPE, St. Paul,
MN, USA). Eighty human teeth were used, 40 sound and 40 caries-affected (n=10). They were cut with a diamond disc to expose the dentinal
surface and the adhesion area was standardized to 4 millimeters. Caries detector was used on the caries-affected4 teeth and the affected
tissue was removed. The bond shear strength of different adhesives was tested on sound dentin (control group) and caries-affected dentin
(experimental group). Z-100 composite resin cylinders were fabricated using a two-piece mold, and the specimens were stored in distilled
water at 37°C for 24 hours, and submitted to the shear strength bond test using a crosshead speed of 0.5 mm/min.

Results
The data were treated by analysis of variance and Tukey test and the significance level was set at 5%. Caries-affected dentin had a significant
negative impact on the shear bond strength of total-etch adhesive systems.

Conclusion
Shear bond strength depends on dentin status and type of adhesive system used.

Indexing terms: Dentin. Dentin adhesives. Shear bond strength.

RESUMO

Objetivo
Avaliar a resisténcia de uniao ao cisalhamento de sistemas adesivos de condicionamento acido total e autocondicionantes em dentina humana
higida e afetada por carie.

Métodos

Os sistemas adesivos com etapa prévia de condicionamento &4cido da estrutura dental utilizados foram: Scotchbond Multi Purpose Plus (3M
ESPE, St. Paul, MN, USA) e Single Bond (3M ESPE, St. Paul, MN, USA), e os sistemas adesivos autocondicionantes: Clearfill SE Bond (Kuraray,
Osaka, Japan) e Adper Prompt L-Pop (3M ESPE, St. Paul, MN, USA). Foram utilizados 80 dentes humanos, sendo 40 higidos e 40 cariados
(n=10), cortados com disco de diamante, expondo a superficie de dentina, e a drea de adesdo padronizada, em 4 mm de diametro. Para os
dentes cariados, ap6s corte inicial, estes eram corados com solugao evidenciadora de cérie, e o tecido corado removido. Nos Grupos controle,
os sistemas adesivos eram aplicados em dentina higida, e nos Grupos experimentais, aplicados em dentina afetada por carie. Confeccionaram-
-se cilindros de resina composta Z-100, com auxilio de matriz bipartida, os corpos-de-prova obtidos, armazenados em 4gua destilada a 37°C
por 24 horas, e submetidos ao ensaio de cisalhamento, a uma velocidade de 0,5 mm/min.

Resultados

Foram submetidos a Andlise de Variancia, e ao teste de Tukey, ao nivel de 5% de significancia. Observou-se influéncia do fator substrato para
os valores de resisténcia de uniao, diminuidos significantemente quando sistemas adesivos de condicionamento acido total eram aplicados em
dentina afetada por cérie.

Conclusao
O presente estudo indicou que a resisténcia de unido ao cisalhamento é dependente do tipo de dentina e do tipo de sistema adesivo utilizado.

Termos de indexac¢do: Dentina. Adesivos dentinarios. Resisténcia ao cisalhamento.
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INTRODUCTION

One of the foundations of contemporary dentistry
is the ability to bind certain materials to dental tissues.
Adhesion principles allow the use of polymers in a wide
range of clinical situations, ranging from minimally invasive
preventive procedures to the replacement of significant
crown tissue by direct or indirect techniques.

Most adhesion tests are done on sound dentin but
the most common clinical situation involves what remains
of this substrate after caries removal’3, that is, two different
layers of carious lesion on dentin with distinct hardness and
stain susceptibility**. Microscopically, the topmost layer
presents extensive demineralization®, denatured collagen
fibrils” and absence of viable odontoblastic processes.
Consequently, the infected dentin does not remineralize*®.
The second layer, immediately below the topmost layer,
is characterized by moderate demineralization, healthy
collagen fibrils and viable odontoblastic processes, so it
may recover on its own. This layer is called caries-affected
dentin®10,

The changes seen in caries-affected dentin
significantly impact the performance of adhesive materials.
Adhesion to this substrate is weaker than to sound
dentin''"5. Therefore, there is no consensus on the effect
that caries-affected dentin has on different adhesive
systems.

The objective of this study is to assess the shear
bond strength of different adhesive systems to sound and
caries-affected dentin. The study will test the hypothesis
that different dentinal substrates do not affect shear bond
strength.

METHODS

The study was approved by the Research Ethics
Committee of Paulista State University Julio de Mesquita
Filho's School of Dentistry of Araraquara, protocol number
16/07. Eighty permanent human molars obtained from
the tooth bank of the said school were used: 40 sound
and 40 affected by caries on the enamel and dentin of the
occlusal surfaces. All teeth were examined under a stereo
magnifying glass. The teeth were cleaned with periodontal
curettes and a prophy brush, pumice and water, and stored
in distilled water at 4°C until used. The teeth were mounted
on wooden platforms (4.5 x 4.5 x 1 cm) and glued with
a thermoplastic impression compound in stick (working
temperature of roughly 55°C). The top occlusal third was

then cut out by the ISOMET 1000 precision saw (Buehler
Ltda., Lake Bluff, lllinois, EUA) to expose the amelodentinal
junction.

The cut surfaces were then sanded with 100-grit
sandpaper under plenty of cool running water to ensure that
the entire area consisted of dentin. Sound and caries-affected
dentin were worn to different depths. In sound teeth, all
the occlusal enamel was sanded and in carious teeth, all
the enamel and carious dentin, dyed by a caries detector,
were sanded. Visible caries-affected dentin was confirmed
by resistance to cutting by a manual dentin excavator. More
specifically, a microbrush was used to administer a caries
detector to the carious teeth, which was allowed to rest
for 10 seconds and then rinsed for 30 seconds. The dyed
tissue, which was very moist and soft, was then removed by
a dentinal curette. The procedure was repeated when partly
dyed tissue was still present. If the dyed dentin resisted
cutting by a dental curette, it was not removed, since this
was the parameter chosen for limiting dentinal removal. This
parameter characterized the caries-affected dentin, that is,
harder dentin with dentinal sclerosis. Teeth with exposed
pulp chamber were discarded. The teeth were fixed on a
glass plate with wax 07 to keep the chemically-activated
acrylic resin from contaminating the dentinal surface and
thereby hindering the adhesive procedures. Once the
teeth were fixed, they were embedded in a chemically-
activated acrylic resin contained inside a 4cm-long, 3cm-
wide polyvinyl chloride (PVC) cylinder finished with a lathe
to ensure standard height and symmetry. The chemically-
activated acrylic resin was poured inside the PVC cylinder
with the occlusal surface of the tooth facing outward.

Standardization of the smear layer was the next
step. The sets (tooth, PVC cylinder and chemically-activated
acrylic resin) were sanded with a horizontal polisher (model
DP - 10, Panambra Industrial e Técnica S.A., Sdo Paulo,
Brazil) for 30 seconds using 320- and 600-grit sandpaper
and plenty of cooling. The dentinal surfaces were then
rinsed with running water for at least 10 seconds to
remove impurities that could compromise adhesion. After
separation of the sound and caries-affected teeth, the
specimens were randomly divided into the experimental
groups and stored in distilled water until ready for use.

The shear bond strengths of 4 different adhesive
systems of different compositions and dispensing methods were
investigated. Two were total-etch and two were self-etch adhesive
systems (Chart 1), which were then used on two different
surfaces, sound and caries-affected dentin. Hence, 8 conditions
were tested, each with 10 specimens, totaling 80 specimens.

The 80 teeth were divided into 8 groups. The
control groups consisted of adhesive systems dispensed
on sound dentin and the experimental groups consisted
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of the same adhesive systems dispensed on caries-affected
dentin: G1 - Scotchbond Multipurpose Plus (3M ESPE,
St. Paul, MN, USA) on sound dentin; G2 - Scotchbond
Multipurpose Plus (3M ESPE, St. Paul, MN, USA) on caries-
affected dentin; G3 - Single Bond (3M ESPE, St. Paul, MN,
USA) on sound dentin; G4 - Single Bond (3M ESPE, St. Paul,
MN, USA) on caries-affected dentin; G5 - Clearfill SE Bond
(Kuraray, Osaka, Japan) on sound dentin; G6 - Clearfill SE
Bond (Kuraray, Osaka, Japan) on caries-affected dentin; G7
- Adper Prompt L-Pop (3M ESPE, St. Paul, MN, USA) on
sound dentin; G8 - Adper Prompt L-Pop (3M ESPE, St. Paul,
MN, USA) on caries-affected dentin.

Once the study design was established, the
teeth were distributed into groups with the respective
fabrication of the mounts. Adhesive tape (3M, Sumaré,
Brazil) was used for limiting the exposed dentinal area to
a circumference of 4mm, thereby standardizing the area
submitted to the adhesive systems, as shown in Chart 1.

All adhesive systems were used according to the
manufacturer’s instructions. Composite resin cylinders
were fabricated on stainless steel molds with a diameter
of 4 cm and height of 4 mm, having a central hole with a
diameter of 4mm. For firmness, a stainless steel ring with
the same diameter as the PVC cylinder was fixed externally,
placed over the PVC cylinder. Later, the composite resin
was poured on the two-piece molds.

The molds were filled with two batches of the
microhybrid composite resin Z-100 (3M ESPE, St. Paul,
MN, USA). Each layer was 2mm thick and light-cured
for 40 seconds using a halogen light mirror with a light
intensity not less than 450 mw/cm? verified by a calibrated
radiometer. After the last layer was poured and cured, the
polyester mold was placed on top of the metal mold. Once
full, the external ring around the PVC was removed with a
single movement, from bottom to top, the two pieces of
the mold were removed, and the composite resin cylinder
was light-cured for another 40 seconds.

Once all 80 specimens were ready (n=10), they
were stored in individual flasks filled with distilled water
for 24 hours in an incubator at 37°C. Each specimen was
then coupled to an appropriate device and submitted to
the shear bond strength test in a mechanical testing system
(Material Test System 810, MTS Systems Corporation,
Minneapolis, Minnesota, EUA) with a crosshead speed of
0.5 mm/minute, with a chisel-shaped tip. This tip was placed
on the base of the composite resin cylinder, parallel to the
dentinal surface. The machine was stopped as soon as the
specimen broke or cracked. Data were collected by software
(Test Works, Test Star 2 System, MTS Systems Corporation,
Minneapolis, Minnesota, EUA) and the final bond strengths
were calculated by dividing the maximum load in Newton
(N) by the bond area in mm?, and expressed as MPa.

SHEAR BOND STRENGTH OF ADHESIVE SYSTEMS

RESULTS

Two-way analysis of variance was used to assess
the effect of the adhesive system and substrate on shear
bond strength. This analysis was complemented by the
Tukey multiple comparisons of means. The significance
level was set at 5%.

Table 1 shows the summarized analyses of
variance. The Levene and Shapiro-Wilk tests suggest
acceptable homogeneity of variance and normality of
residuals (p>0.05). Both variables, adhesive system and
substrate, have a significant impact on shear bond strength
(p<0.001), indicating that the performance of the adhesive
system is affected by the substrate.

Pairs of bond strength means were compared by
the Tukey test to unravel their dependence on the study
variables. The strengths are shown in Table 2.

Table 3 shows the means and standard deviations
of the experimental groups and the comparison of the
means done by the Tukey test. Means followed by same
letters are not significantly different at the 5% significance
level. There is evidence that the shear bond strength means
of total-etch systems to the caries-affected dentins are
lower than those of total-etch systems to sound substrates,
but the same was not observed with self-etch systems.

Figure 1 below shows the shear bond strength
means.

Total-etch systems require etching of the dental
structure by 37% phosphoric acid (Scotchbond Multi
Purpose Plus (3M ESPE, St. Paul, MN, USA) and Single
Bond 2 (3M ESPE, St. Paul, MN, USA)). Their shear bond
strengths were significantly lower when used on caries-
affected dentin. Meanwhile, the self-etch systems Clearfill
SE Bond (Kuraray, Osaka, Japan) and Adper Prompt L-Pop
(3M ESPE, St. Paul, MN, USA) were not affected by dentin
status.

The comparison of the data regarding single- and
double-step, total-etch and self-etch adhesive systems
commonly used in clinical practice shows that the total-
etch system Scotchbond Multi Purpose Plus (3M ESPE,
St. Paul, MN, USA) had a significantly higher shear bond
strength than the Single Bond 2 (3M ESPE, St. Paul, MN,
USA) on sound and caries-affected dentin. The same was
observed on self-etch systems, that is, the shear bond
strength of the double-step self-etch system Clearfill SE
Bond (Kuraray, Osaka, Japan) was significantly higher than
that of the single-step self-etch system Adper Prompt
L-Pop (3M ESPE, St. Paul, MN, USA). When total-etch and
self-etch systems used on sound dentin are compared,
Scotchbond Multi Purpose Plus (3M ESPE, St. Paul, MN,
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USA) has a significantly higher shear bond strength than
Single Bond 2 (3M ESPE, St. Paul, MN, USA) and Clearfill
SE Bond (Kuraray, Osaka, Japan), and all these systems
have a significantly higher shear bond strength than Adper
Prompt L-Pop (3M ESPE, St. Paul, MN, USA). Therefore,
(Scotchbond Multipurpose Plus (3M ESPE, St. Paul, MN,
USA) > Single Bond (3M ESPE, St. Paul, MN, USA) = Clearfill
SE Bond (Kuraray, Osaka, Japan) > Adper Prompt L-Pop
(3M ESPE, St. Paul, MN, USA). However, the shear bond
strength of these systems was significantly affected by
caries-affected dentin. Scotchbond Multipurpose Plus (3M
ESPE, St. Paul, MN, USA) was still better than Single Bond 2
(3M ESPE, St. Paul, MN, USA) and Adper Prompt L-Pop (3M
ESPE, St. Paul, MN, USA), but similar to Clearfill SE Bond
(Kuraray, Osaka, Japan). Likewise, on sound dentin, Single
Bond 2 (3M ESPE, St. Paul, MN, USA)) was similar to Adper
Prompt L-Pop (3M ESPE, St. Paul, MN, USA). Therefore,
Scotchbond Multipurpose Plus (3M ESPE, St. Paul, MN,
USA) = Clearfill SE Bond (Kuraray, Osaka, Japan) > Single
Bond (3M ESPE, St. Paul, MN, USA) = Adper Prompt L-Pop
(3M ESPE, St. Paul, MN, USA).

Chart 1. Study adhesive systems with respective composition and dispensing

method.
Esgaeriamadiial i P 10 CAppansing
matanial [T
Enched for 15 ssoords,
nnssd for 30 sscnnde

biofed with Se=ue pages,
primer depermEed ko 15
sagonds, sohvent alowed

Seatch Bord Mul

2-hydrayeypimethairdals
Purposs Plus (3

{HEMA), pobyalieraic ad,

ESPE, 5t Paul, i s-ghycithl methacniabe o pyaporaie, adheeve
B, LS A (Eis-GhaA) drapensad and
lighvi-cured for 20
oo,
Efemned,
2-Hydmayethyimethacryste  Exched dor 15 seponcs,
(HEME), bis-ghoidd nnssd for 20 seconde
- thacryme (Bis-GMAL,  biofed with Ss=ue papsr,
Single Bored 2 (3N - p
I':S-E"E B Prad sibre irealed wEhslca  dmpensing of 2 kayers,
L LA ' paricies, ghvoeral solvert aliowed 1o
1 3-drmethacndale, acrylc eyapoeTls o
acid copolyrmer ared Haconic ligvi-curess for 20
aod, durstane dimeth- weponds.

acnyiabe

10 meSnacnfony decyl
dirpdrogen phoaphos
{10-MOP],
2-hydroneetirimecthaoniale

Primer axposurs for 20

Clearfil £ Bond senands, waked 20

i ELuraray, Csaka, |HENKL, Fredophilic sa00nids for solvent o
Japan] dimemacrdabe, camphonoul- evaporaie, acheshse
noree, disthanol p-iolukdine, dispensed and
waeT, hes-ghyood lighe-cunasd far 20
marthacrylans | Bs-GERA), TS,
hydirophabes dimsesthaory ale,
silanired oodlicidal sdica
Mione and HE R
Adper Prompt |:|h:r:||:1h?1:|s. |:II"'|-:1:|'a.::r».::l:1EI Dispensad for 15
L-Fop 3M ESFE, —omphamuirone, substhided  operene crapanation of
St P, MN, amman: aming, substihind e saksan, light-cuned
USAL pined, wartern, HEMA, lar 20 sonnnds.
! mainaciylals polyearhonic
aicid

152

Table 1. Summary of the analysis of variance of the effects of adhesive and
substrate on shear bond strength.

Effect Dﬁgé%%%"f Root-mean-square  F p
Adhesive 3 872.5 63.46 <0001 *
Substrate 1 431.0 31.35 <0001 *
Adhesive*Substrate 3 124.8 Q.07 =0.001 *
Residual 72 13.7

Note: Homogeneity of variances: p= 0.073 (Levene test). Normality of residuals:
p= 0.228 (Shapiro-Wilk test). * significant

Table 2. P-values of the Tukey test comparing shear bond strength means.

Adhesive Substrate {11 {2} 13} {4 {58 (& {7
Seotehbond

Mulﬁpgrggs%rius Sound {1}

(3M E , St Affected

Paul, MN, USA) ectad {2} 0.001

Single Bond (3M g0 (%) 0027 0025
EI?\.I 1 E.StPaul.  afiacted {4} <0.001<0.001 <0.001

Ush)
fgf;f;‘gfgf;j{f Sound {5} 0.006 0.996 1.000 <0.001
Japan) * Affected {6} 008 0891 1.000 <0.0011.000
Adper Prompt

L-Fop (3M ESPE, Saund {7} <0.001<0.001 <0.001 0.756 <0.001 <0.001
St. Paul, MN, USA) Miected {8} <0.001<0.001 <0.001 0.353 <0001 <0.001 0.898

Table 3. Shear bond strength means and standard deviations (SD) in MPa
(means with same letters are not significantly different according to
the Tukey test and significance level of 5%).

Adhesive Substrate Mean sD
Scotchbond Multipurpose Plus (3M Sound 27.2 2.4
ESPE, St. Paul, MN, USA) Affected 19.7 1.8
Single Bond (3M ESPE, 5t. Paul, Sound M7 35
MM, USA) Affected 1.5 35
Clearfill SE Bond (Kuraray, Osaka, Sound 208 4.9
Japan) Aftected 21.0 a5
Adper Prompt L-Fop (3M ESPE, Sound 89 4.7
St Paul, MN, USA) Aftectad 7.9 4.3
30 7 272
=9 21,7
—
3 '
& 197 208 21
= 20
% 15 J
g 1.5
§ 10 4 At 7.9
ol
L
0 T L T T T T L
-] SB Cs AP

| = Sound dentin W Caries-affected dentin |

Figure 1. Shear bond strength means.

Note: SM - Scotchbond Multipurpose Plus (3M ESPE, St. Paul, MN, USA); SB
- Single Bond (3M ESPE, St. Paul, MN, USA); CS - Clearfill SE Bond
(Kuraray, Osaka, Japan); AP - Adper Prompt L-Pop (3M ESPE, St. Paul,
MN, USA).
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DISCUSSION

Many factors contribute to the bonding and
curing of the adhesive and the formation of the hybrid
layer. Scientists are continuously trying to understand
the phenomenon of dental adhesion and comparing
the performance of different types of adhesive systems.
However, most studies study adhesion exclusively on sound
dentin, and only a handful are on caries-affected dentin.

Since the most common clinical condition involves
a caries-affected substrate, the present study assessed the
effect of substrate on the shear bond strength of total-etch
and self-etch systems.

The results of the present study showed that the
shear bond strength of adhesive systems to sound and
caries-affected dentin depends both on the adhesive and
substrate. The shear bond strengths of the total-etch systems
Scotchbond Multi Purpose Plus (3M ESPE, St. Paul, MN,
USA) and Single Bond 2 (3M ESPE, St. Paul, MN, USA) were
significantly affected by caries-affected dentin while the self-
etch systems Clearfil SE Bond (Kuraray, Osaka, Japan) and
Adper Prompt L-Pop (3M ESPE, St. Paul, MN, USA) were not.

These results are not entirely corroborated by
those of other studies, that is, some aspects are and some
are not. The results for the total-etch adhesive systems
tested in the present study agree with other studies
that compare shear bond strength to sound and caries-
affected dentin'"''® and disagree with the studies done by
Nakajima et al.2and Nakajima et al.""'?, who did not find
significant shear bond strength differences of Scotchbond
Multi Purpose Plus (3M ESPE, St. Paul, MN, USA) to caries-
affected dentin. The results of the present study are also in
disagreement with those of Hosoya et al."’, who reported
that caries-affected dentin did not affect the shear bond
strength of Single Bond (3M ESPE, St. Paul, MN, USA).
The method used in the latter'” was not the traditional
method, that is, they used a jig that attached the samples
strongly to the device, which resulted in low microtensile
bond strengths. In addition to assessing different adhesive
systems, they also assessed if mounting method for the
microtensile test (dumbbell and stick) affected shear bond
strength and found that it did not. They reported a mean
shear bond strength of 9.0 MPa. Additionally, this study’
used deciduous dentin, which is physically and structurally
different from permanent dentin.

The presence of pathological processes, such as
caries and hypermineralization, can change the dentinal
chemistry and structure. Since age, attrition, caries and

SHEAR BOND STRENGTH OF ADHESIVE SYSTEMS

restorative procedures can change dentinal composition,
increase dentinal sclerosis and reduce its organic
components, particularly collagen, they can also reduce
the effectiveness of adhesive systems that rely on collagen
for the formation of the hybrid layer'®.

Dentinal tubules destroyed by sclerosis may also
lower adhesion because of low dentinal fluid and high
dentinal permeability. The constant presence of mineral
deposits may also affect acid performance and infiltration
of the resin'. The shear bond strength of the self-etch
system Clearfill SE Bond (Kuraray, Osaka, Japan) may not
have been significantly affected by caries-affected dentin
because of its less rigorous dispensing requirements. The
self-etch systems do not require rinsing and blotting but
require dissolution in water, contrary to the adhesive
systems that require etching with phosphoric acid, rinsing
and blotting, and adhesion on a moist process. However,
ideal rinsing and drying are difficult to obtain and very
subjective. Self-etch systems such as Clearfil SE Bond
(Kuraray, Osaka, Japan) tend to form a hybrid but thinner
homogeneous layer with fewer imperfections?. Its mild
formula does not dissolve the smear layer completely,
which is then hybridized by the polymer. Partial dissociation
of this structure allows the functional monomers of self-
etch systems to interact with the hydroxyapatite crystals
that remained around the partially exposed collagen fibrils.
The acidic monomer 10-methacryloiloxydecyldihydrogen
phosphate (10-MDP) in the Clearfil SE Bond (Kuraray,
Osaka, Japan) system quickly binds to hydroxyapatite,
forming very stable, water-insoluble bonds™. It is also
speculated that the reason Clearfill SE Bond (Kuraray,
Osaka, Japan) performed similarly in sound and caries-
affected dentin is because that study used a mechanical
test to assess shear bond strength, and this type of bond
requires a greater bonding area. Hence, because of the
greater bonding area, it might not have favored the
greater force needed for rupturing the bonded interface,
since cohesive failures are common in specimens due to
less uniform force distribution. Disagreements with other
similar studies''31621 may be related to the different
methodologies used for testing shear bond strength, since
they used the micro-traction test. This test has a smaller
bonding area making the test uniform, maximizing the
concentration of forces and allowing maximum mechanical
challenge.

Total or partial destruction of the dentinal tubules
and the presence of intertubular dentin with mineral
deposits may prevent a reliable adhesion of resinous
restorative systems'>?2 by reducing the number of resinous
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tags, elasticity model and cohesive dentinal strength',
corroborating reports?? that the deposition of beta-
tricalcium phosphate crystals on carious lesions increases
mineral content, which reduces dentinal permeability
and thereby affects the shear bond strength of adhesive
systems.

According to Nakajima et al.?, caries-affected dentin
may contain certain substances, such as glycoproteins or
mucopolysaccharides, that affect wettability and infiltration
of the adhesive system through the dentinal micropores,
and/or polymerization. Hence, collagen fibrils at the base
of the hybrid layer will not be fully bonded by the primer
and adhesive, resulting in a fragile area with low shear
bond strength.

The results found for Adper Prompt L-Pop (3M
ESPE, St. Paul, MN, USA) are in agreement with previous
studies'®?? that reported low shear bond strengths and
inconsistent results for this self-etch adhesive system, whose
performance is similar in sound and caries-affected dentin.
The low shear bond strength found for Adper Prompt L-Pop
(3M ESPE, St. Paul, MN, USA) is directly associated with its
high water sorption potential. Water in the adhesive and
hybrid layer prevents adequate polymerization, resulting in
hydrolysis of the hybrid layer and low shear bond strength,
so this system does not have the requirements for a reliable
adhesion to the dental tissue?.

The study of adhesion to different dentinal
substrates is of utmost importance. In clinical practice,
it is sometimes difficult to identify carious and infected
tissue and remove all of it. When carious tissue remains
on the tooth, adhesion is unstable and may promote
microleakage and secondary caries, resulting in failed
restorative treatment which is sometimes confused with
aesthetic excellence because of the similarity between
the composite resin and dental tissue. The present study
makes evident that dentinal hybridization depends on
many factors, such as the adhesive system and its formula
and dentin status with its complex composition, and that
these factors and the fact that restorative treatments
are usually done to treat caries, which often result from
high cavity configuration factor, could contribute to
treatment failure. Therefore, it is extremely important for
dental surgeons to be able to recognize infected dentin
and eliminate it correctly from the hybridization site to
avoid early treatment failure. In carious dentin, this aspect

154

is controversial. Since caries-affected dentin is usually
surrounded by sound dentin, the restorative procedure is
more likely to succeed. From the biological point of view,
maintenance of this dentin prevents overtreatment, which
could expose the pulp. Once this altered dentin is sealed?®,
it may undergo reorganization, especially if glass ionomer
cement is used. Recent evidence?®?” shows that there is
no progression of the lesion when the dentin and enamel
are correctly sealed, and even deposition of tertiary dentin
is viable. Additionally, longitudinal clinical studies?®?’ have
shown that it is very important to seal the cavity properly
to prevent the promotion of new caries.

Based on the premise that adhesive restorative
procedures are done on all sorts of dentin, that is, sound,
caries-affected, tertiary and sclerotic dentin, and that,
invariably, the enamel is also involved, it is important to
understand who adhesive systems work?® and their specific
performance on different substrates, since this may affect
treatment success and longevity.

CONCLUSION

The study methodology and results show that
shear bond strength depends on the adhesive system used
and the condition of the substrate.

Caries-affected dentin has a negative impact on
the shear bond strength of total-etch systems but does not
affect that of self-etch systems. Although the shear bond
strength of the three-step total-etch system was negatively
affected by caries-affected dentin, it was similar to that of
the two-step self-etch system.
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