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Abstract

Objective The purpose of this study was to evaluate the impact of etching time on the microtensile
bond strength (WTBS) of Vertise® Flow™ on sound enamel, artificial initial caries-like enamel and

remineralized artificial initial caries-like enamel.

Materials and Methods One hundred and twenty extracted human molars were ground to create a
flat surface of enamel. Samples were randomly divided into 15 groups according to enamel substrates
(S: sound enamel, D: artificial initial caries-like enamel, or R: remineralized artificial initial
caries-like enamel), materials (C: Concise™ or V: Vertise® Flow™) and ethching time (0: Etching
time 0 sec, 10: Etching time 10 sec, 15: Etching time 15 sec, 20: Etching time 20 sec). Enamel samples
were bonded with either Vertise® Flow™ or Concise™ according manufacturer’s instruction and
trimmed into an hourglass shape. The UTBS test was performed and the failure modes were assessed

by scanning electron microscope.

Results The highest U'TBS was found in group VR15 (32.01+£4.63 MPa) and the lowest UTBS was
found in group VS0 (8.04£2.96 MPa). The UTBS values of Concise™ groups were significantly lower
(p<0.05) compared to the Vertise® Flow™ groups and the bond strength were not significantly different
regardless of the enamel substrates. Etching on enamel substrates in Vertise® Flow™ groups gave
significantly higher W'TBS than the groups without etching (p<0.05). The UTBS obtained from Vertise®
Flow™ on sound enamel had a significantly lower bond strength compared to Vertise® Flow™ on
artificial initial caries-like enamel and remineralized artificial initial caries-like enamel for all groups
with 10-seconds, 15- seconds and 20-seconds etching time (p<0.05). Considering the effect of etching
time on Vertise® Flow™ groups with 15-seconds and 20-seconds etching time gave significantly
higher UTBS than the 10-seconds etching time groups for all the three different enamel substrates

(p<0.05). The majority of samples presented an adhesive failure between the material and enamel.
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Conclusion From this study, it can be concluded that the bonding effectiveness of self-adhesive

flowable resin composite on different enamel substrates are better when conditioned by phosphoric

acid. The UTBS was significantly influenced by different enamel substrates, where remineralized

caries-like enamel and artificial initial caries-like enamel demonstrated the higher U'TBS values com-

paring with sound enamel.

(CU Dent J. 2015;38(Suppl):83-96)
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Introduction

Pit and fissure caries have been shown to
occupied over 80% of all caries in early erupted permanent
teeth (Feigal, 2002). This may be due to the medium to
deep pit and fissure morphology of the first permanent
molar teeth which allowed greater plaque accumulation
(Wang et al, 2012). Also because most of children are
lack of knowledge and hand skills to perform correct
tooth brushing technique, therefore deep pits and
fissures may not be cleaned properly. These may lead
to high prevalence of dental caries in permanent

dentition (Wang et al, 2012; Al-Samadani et al, 2012).

At present, the concept of dental caries management
has changed to prevention by minimal intervention to
modify risk factors of dental caries using various
strategies. Prevention includes preventing demineral-
ization of the tooth and intercepting its progression
(Gunda, 2013). Pit and fissure sealing has proven to be
an effective mean for caries prevention (Simonsen, 2002).
Sealants are flowable resin materials used for covering
over pits and fissures of the tooth to prevent plaque
accumulation, therefore improve cleanability and cease
early carious process (Mertz-Fairhurst et al, 198¢).
Initial enamel carious lesions tend to occur in areas
where plaque accumulates: gingival 1/3 of the crown,
around occlusal pits and fissures and below the inter-
proximal contact area. These lesions can progress to a

cavitated lesion or just stay as a non-continuous

demineralization lesion depending on host factors.
Arrested enamel caries is seen as a smooth, opaque
and shiny lesion of demineralized enamel which has
already been remineralized and arrested. Dentists often
hesitate to treat rough and non active white or brown
lesions. Minimally invasive dentistry usually avoid
aggressive treatment by filling of early carious enamel
lesions and arrested carious enamel surface (Kidd, 2003).
Leaving the active/inactive white spot lesion and/or
shallow cavitated/non cavitated lesion in poor oral
hygiene patient will convert the lesion into cavitated lesion
in the future. Sealing these lesions give the opportunity

to cease the caries progression (Simonsen, 2002).

Flowable resin composites have been developed
since the 1990s as liners under hybrid resin composite
or for the whole restoration in small cavities and also
been applied as pit and fissure sealant (Francescut, 2006;
Rada, 1998). Recently, the new flowable composites
have been developed and these materials do not
require cavity pretreatment, as theirs resin matrix
contains adhesive monomers which can bond to enamel
or dentin. Vertise® Flow™ (Kerr, Orange, CA, USA)
is one of the self-adhesive flowable resin composite
and therefore does not require a bonding application
prior to placement. The bonding mechanism is primarily
based on the chemical bond between the phosphate
functional group of GPDM monomers and the calcium

ions of enamel or dentin. A micromechanical bond
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results from interpenatration network between the
Vertise® Flow™ polymerized monomers and dentin
collagen fibers or microporosities of the conditioned
enamel. Despite its simplicity and time saving, the
effectiveness of this new material on various dental
substrates remains questionable. Successful restoration
should have a long-term retention to the tooth surface.
Only a few studies of this innovative self-adhesive
flowable resin composites have been published.
Regarding the physical properties and microleakage of
this material have been reported (Salerno et al, 2011;
Wei et al, 2011a; Wei et al, 2011b; Ozel et al, 2013;
Rengo et al, 2012; Yazici et al, 2013; Kamal et al,
2013). The shear bond strength and microtensile bond
strength recently revealed in the literature have shown
the effectiveness of restoration in vitro (Poitevin et al,
2013; Chantchaiongkol et al, 2015). However, there is
no study of microtensile bond strength (UWTBS) of
Vertise® Flow™ adhering to initial caries-like enamel
and remineralized artificial initial caries-like enamel.
The complex anatomical characteristics of initial
caries-like enamel and remineralized artificial initial
caries-like enamel may affect the etching capacity and
penetration of materials. Therefore, the purpose of this
study was to evaluate the impact of etching time on the
microtensile bond strength of Vertise® Flow™ to sound
enamel, artificial initial caries-like enamel and

remineralized artificial initial caries-like enamel.

Materials and methods

One hundred and five extracted non-carious and
non-restored human molars were obtained from
Naresuan university dental hospital under the protocol
approved by the commission for ethics of Naresuan
university. Teeth were stored in 0.1% Thymol at room
temperature and used within 1 month after extraction.
The teeth were randomly divided into three groups:
sound enamel (1), artificial initial caries-like enamel

(2) and remineralized artificial initial caries-like enamel
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(3). Buccal surfaces of molars were ground to obtain
flat enamel surface (dimension of 5 X 5 mm) using a
water-cooled mechanical grinding machine (Buehler
Metadi II). Enamel surfaces were polished using
400-grit, 600-grit, and 1200-grit Al,O, abrasive
paper respectively. Polishing was performed carefully
without exposing dentin. The roots of teeth were
mounted in acrylic resin blocks. The proximal and
occlusal surfaces were cut and flattened into 5 x 5
mm? cube shape using the above mentioned procedure.
Sound enamel blocks were kept separately and stored
in a moist atmosphere in each container throughout the

whole preparation and test procedure.

Artificial initial caries-like enamel Formation

Seventy enamel blocks were double coated with
acid-resistant nail varnish, except for the polished
enamel area (buccal surface). Artificial initial caries-like
lesions were produced by suspending enamel blocks in
demineralizing solution containing 0.05 M acetate buffer
50% saturated with enamel, pH 5.0, for 16 h at 37°C.
To prepare this demineralizing solution, enamel
powder (particles of 74 to 105 lm) was agitated in
0.05 sodium acetate buffer, pH 5.0, for 96 h at 37°C
(0.50 g/1). The solution was applied at a proportion of
2.0 ml per mm? of exposed enamel area (Paes et al,
2003; Kantovitz et al, 2011). Thirty five enamel blocks
were thoroughly rinsed with distilled water and stored
under moist environment until the experiment and the
other Thirty five enamel blocks were used for

remineralization of artificial caries-like lesions.

Remineralized artificial initial caries-like enamel

Following Artificial initial caries-like enamel
formation, thirty five demineralized enamel blocks were
then applied with topical fluoride. The enamel surfaces
of these blocks were coated with Vanish™ 5% Sodium
Fluoride White Varnish with TCP (3M ESPE Omni,
St. Paul, MN, USA). The enamel blocks were

individually immersed in artificial saliva (1.5 mM
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calcium, 0.9 mM phosphate, 150 mM KCI in 0.1 M
Tris buffer, 0.05 g F/mL, pH 7.0) at 37°C for 1 week.
The solution was used at a proportion of 1.25 ml per
mm? of exposed enamel area (Kantovitz et al, 2011;
Featherstone et al, 1985). After one week, the enamel
blocks were moved from artificial saliva and rinsed

with distilled water (pH 6).

Sample Preparation

The enamel blocks were randomly divided into
fifteen subgroups (n=7) according to enamel substrates
and materials: Concise + Sound enamel (CS); Concise
+ Artificial initial caries-like enamel (CD); Concise +
Remineralized artificial initial caries—like enamel (CR);
Vertise® Flow™ + Etching time 0 sec + Sound enamel
(VSo0); Vertise® Flow™ + Etching time 0 sec + Arti-
ficial initial caries-like enamel (VDO0); Vertise® Flow™
+ Etching time 0 sec + Remineralized artificial initial
caries-like enamel (VRO0); Vertise® Flow™ + Etching
time 10 sec + Sound enamel (VS10); Vertise® Flow™
+ Etching time 10 sec + Artificial initial caries-like
enamel (VD10); Vertise® Flow™ + Etching time 10
sec + Remineralized artificial initial caries-like enamel
(VR10); Vertise® Flow™ + Etching time 15 sec + Sound
enamel (VS15); Vertise® Flow™ + Etching time 15
sec + Artificial initial caries-like enamel (VD15);
Vertise® Flow™ + Etching time 15 sec + Remineralized
artificial initial caries-like enamel (VR15); Vertise®
Flow™ + Etching time 20 sec + Sound enamel (VS20);
Vertise® Flow™ + Etching time 20 sec + Artificial
initial caries-like enamel (VD20); Vertise® Flow™ +
Etching time 20 sec + Remineralized artificial initial

caries-like enamel (VR20).

The enamel samples were dried out and etched
with 37% phosphoric acid (Kerr, Orange, CA, USA)
for 10, 15 and 20 seconds according to the protocol,
followed by water rinsing for 10 seconds, and then
gently air-dried for 5 seconds until all visible water
was removed. Dispense a thin layer (<0.5 mm) of

Vertise® Flow™ (shade A3) using a provided applicator
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with a brushing motion for 15-20 seconds; light cure
for 20 seconds usingt the Demi light-curing unit (Kerr,
Danbury, CT, USA); syringe additional material in
increments of less than 2 mm and light cure each
increment for 20 seconds. Restorative procedures were
performed strictly according to the manufacturer’s
instructions to create 5 mm thickness on the enamel
surface of each sample and then all the samples were

kept at 37°C under 100% relative humidity for 24 hours.

Concise™ sealant was applied to the enamel blocks
in increments according to the manufacturer’s
instructions. The Concise groups were prepared and
stored using the same procedure as Vertise® Flow™

groups.

After 24-hour storage, specimens were sectioned
perpendicular to the material-tooth interface using a
fully automated precision water-cooled diamond saw
(Isomet 1000, Buehler, Lake Bluff, IL, USA) to obtain
four rectangular samples of 5 mm x 5 mm x 1 mm-
slice from each tooth. Seven teeth from each group
yielded twenty eight slices for bond strength evaluation
(n=28 per group). The slices were trimmed to an
hourglass shape with the neck area 1 mm x 1 mm
using a cylindrical diamond bur (FG 3097, KG
Sorensen). The center of hour glass curve exists in
between the bonding area of tooth enamel and
restorative material. The width and thickness of each
specimen were measured to the nearest 1 mm using a

digital calliper (Mitutoyo, Tokyo, Japan).

The hourglass—shaped specimens were individually
mounted to a metal plate with cyanoacrylate glue (Model
Repair II Blue, Dentsply-Sankin, Tochigi, Japan) and
stressed in tension at a crosshead speed of 0.5 mm/min
using a Universal Testing machine (8872 Instron,
Canton, MA, USA.). The UTBS was derived by dividing
the force imposed at the time of fracture by the bond
area (mm?). Pretest failures were not included in the
statistical analysis. The failure pattern and side

interlocking quality were determined using a scanning
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electron microscope (SEM) in order to analyze the
failure in terms of fractures and the interlocking
quality of the material. The mode of failure was deter-
mined with a stereomicroscope at 50x magnification,
and was recorded as either ‘cohesive failure in enamel’,
‘cohesive failure in resin’, ‘interfacial failure between

adhesive and enamel’, or ‘mixed failure’.

All data were analyzed using SPSS statistical
software for Windows, version 15.0 (SPSS Inc.,
Chicago, IL, USA). The means of WTBS were ana-
lyzed with one-way ANOVA and Bonferroni post hoc

test with level of significance set at 5% (p<0.05).
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Results

Means of microtensile bond strength, standard
deviations, and numbers of pretest failures are shown
in Table 1. The highest P'TBS was found in group
VR15 (32.01+4.63 MPa) and the lowest UTBS was
found in group VSo (8.04%+2.96 MPa). The UTBS
values of Concise™ groups were significantly lower
(p<0.05) than Vertise® Flow™ groups and the bond
strength remained practically the same regardless of
the different enamel substrates. Pretreatment on enamel
substrates in Vertise® Flow™ groups gave significantly

higher U'TBS than the groups without pretreatment

Table 1 Mean microtensile bond strength values and standard deviations of Concise™ and V: Vertise® Flow™ on

sound enamel, artificial initial caries-like enamel and remineralized artificial initial caries-like enamel.

Group PTF Minimum Maximum Mean + SD
(n) (MPa) (MPa) (MPa)

CS 0 12.68 24.75 18.27 £ 3.64a
CD 0 11.15 16.14 16.14 £2.96 a
CR 0 11.17 19.77 17.24 £3.79 a
VSo 16 2.35 12.34 8.04 + 2.96
VDo 13 2.34 13.43 8.15 % 3.39
VRo 1 2.12 14.34 9.31 £ 3.72
VSio 0 18.93 34.70 23.46 * 3.73
VD10 0 16.20 39.82 28.05 * 6.45
VR10 0 10.58 37.08 28.97 + 4.34
VSis5 0 16.20 39.82 28.03 * 6.57 a#
VD15 0 20.98 44.68 30.46 £ 6.70 a*
VR15 0 19.12 43.97 32.04 * 4.63 a¥
VS20 0 13.79 29.98 26.58 * 3.37
VD20 0 15.56 31.67 29.91 *2.27
VR20 0 16.58 32.23 29.23 + 5.60

Groups having similar letters or symbols (# or *) (letters compare with letters; symbols compare with symbols) are

not significantly different in their WTBS; PTF=pretest failures; n=number of specimens



88 | Pipatphatsakorn M

(p<0.05). In addition, a high number of pretest failures
was found in the groups without pretreatment.

Comparison of the UTBS of Concise™ groups
and Vertise® Flow™ groups on the different substrates
was performed. The UTBS resulting from VS15, VD15
and VR15 were higher than CS, CD and CR (p<0.05).
When comparing among groups, Concise™ groups
showed no statistical difference.

The UTBS of VD15 and VR15 presented higher
values than VS15 significantly (p<0.05). The UWTBS

obtained from Vertise® Flow™ on sound enamel had a
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significantly lower bond strength compared to Vertise®
Flow™ on artificial initial caries-like enamel and
remineralized artificial initial caries—like enamel in the
10-seconds, 15-seconds and 20-seconds etching time

(p<0.05) (Table 3 and Table 4).

Considering the effect of etching time on Vertise®
Flow™ groups, the groups with 15-seconds and
20-seconds etching time gave significantly higher UTBS
than groups with 10-seconds etching time in all three

different enamel substrates (p<0.05) (Table 5, 6 and 7)

Table 2 Mean microtensile bond strength values of Concise™ and Vertise® Flow™ on different substrates with

15-seconds etching time.

Group Mean £ SD (MPa)
VSi5 28.03+6.57 a
VD15 30.46+6.70 b
VR15 32.01+£4.63 b

Groups having similar letters are not significantly different in their W“TBS

Table 3 Mean microtensile bond strength values of Vertise® Flow™ on different substrates with 10-seconds

etching time.

Group Mean + SD (MPa)
VSi10 23.46 £3.73 a
VD10 28.05+6.45 b
VR10 28.97+4.34 b

Groups having similar letters are not significantly different in their UTBS

Table 4 Mean microtensile bond strength values of Vertise® Flow™ on different substrates with 20-seconds

etching time.

Group Mean + SD (MPa)
VS20 26.58+3.31 a
VD20 29.91+£2.27 b
VR20 29.23+5.60 b

Groups having similar letters are not significantly different in their W'TBS
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Table 5 Mean microtensile bond strength values of Vertise® Flow™ on sound enamel with different etching times.

Group Mean = SD (MPa)
VSi10 23.46+3.73 a
VD15 28.0316.57 b
VR20 26.5813.31 b

Groups having similar letters are not significantly different in their W'TBS

Table 6 Mean microtensile bond strength values of Vertise® Flow™ on artificial demineralized enamel with

different etching times.

Group Mean + SD (MPa)
VSi10 28.05+ 6.45 a
VD15 30.46+6.70 b
VR20 29.91+2.27 b

Groups having similar letters are not significantly different in their U'TBS

Table 7 Mean microtensile bond strength values of Vertise® Flow™ on remineralized artificial initial caries-like

enamel with different etching times.

Group Mean £ SD (MPa)
VR10 28.97 £ 4.34 a
VR15 32.01+4.63 b
VR20 29.23+£5.60b

Groups having similar letters are not significantly different in their W'TBS
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Table 8 Percentage of failure pattern after microtensile bond strength test

Group N Adhesive Cohesive Cohesive Mixed
in material in enamel

CS 28 82.1 14.3 0 3.6
CD 28 85.7 3.6 0 10.7
CR 28 78.6 10.7 0 10.7
VSo 12 91.7 9.1 0 0

VDo 15 100.0 0 0 0

VRo 17 94.1 6.3 0 0

VSi1o 28 71.4 3.6 0 25.0
VDi1o 28 75.0 10.7 0 14.3
VR10 28 75.0 7.1 0 14.3
VSi15 28 82.1 7.1 0 10.7
VD15 28 85.7 3.6 0 10.7
VR15 28 75.0 3.6 0 21.4
VS20 28 85.7 10.7 0 3.6
VD2o 28 78.6 10.7 0 10.7
VR20 28 82.1 3.6 0 14.3

Discussion

The majority of failures were adhesive failure
between the material and enamel. Every group showed
a few cohesive failures within material and mixed
failures were found, and cohesive failures within enamel

were not found. (Table 8)

The SEM results are shown in Fig. 1. The
photomicrography of Vertise® Flow™ group shows the
opening dentinal tubules with resin tags. The phosphoric
acid produces a deep etched pattern in enamel with
well-defined tag-like formations. Vertise® Flow™ on
three different enamel substrates produced a hybridized
enamel layer with typical resin penetration into the
demineralized zone (indicated by white arrows) which
did not show the different of a hybridized enamel layer

pattern among the different enamel substrates.

The clinical success of the resin composite
restorative material is related to the ability of material
to adhere and seal to the tooth surface. The materials
have to tightly and durably seal the tooth surfaces treated,;
this is critically important to reliable, long-term caries
prevention. Recently, an innovative self-adhesive
flowable resin composite has been introduced using for
a small restoration or sealant. Vertise® Flow™ need
acid etchant applying on enamel but not on dentin prior
to restoration. With this systems, enamel demineral-
ization with both acid etchant and self adhesive flowable
resin composite and resin penetration occur simulta-
neously (Garcia et al, 2013; Juloski et al, 2012). One

major advantage of self adhesive flowable resin
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Fig. 1

SEM photomicrograph illustrating enamel (E)

interfaces bonded with Vertise® Flow™ (V). (a) Group

VS15 (500X), (b) Group VD15 (500X), (c) Group VR15 (500X), (d) VS15 (1000X) The white arrow

depicts the hybrid layer and resin tag.

composite is a reduction in treatment time required
for the bonding procedure. In addition, there is no
ambiguity about the remaining moisture in dentin, as
these systems contain water and are not dependent on
surface moisture in dentin. Moreover, it offers favourable
mechanical and physical properties. (Salerno et al, 2011;
Wei et al, 2011a; Wei et al, 2011b; Ozel et al, 2013;
Rengo et al, 2012; Yazici et al, 2013; Kamal et al,

2013; Sabbagh, 2004).

It has been documented that microtensile bond
strength of self adhesive to enamel was about 16-40
MPa (Juloski et al, 2012). The results of the our present
study demonstrated an acceptable WTBS values of
Vertise® Flow™ to sound enamel, artificial initial

caries-like enamel and remineralized artificial initial

caries-like enamel. Bonding effectiveness of self
adhesive flowable resin composite can be ascribed to
many factors, the actual composition and the kind of
functional monomer contained in material are probably the
most important factors in bonding effective. The functional
monomer used in Vertise® Flow™ is glycerol phosphate
dimethacrylate (GPDM). To our knowledge, no chemical
analytic data on the bonding mechanism of GPDM
are available. However, GPDM contained in the
3-step etch-and-rinse adhesive OptiBond FL (Kerr)
has proven good adhesive performance in both
laboratory and clinical research (Van Meerbeek et al,
2003; Poitevin et al, 2008). The OptiBond XTR
(Kerr) also contains GPDM revealed a 2 mm deep

hybrid layer free of hydroxyapatite this observation
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indicates that GPDM ‘etches’ rather than ‘bonds’ to
hydroxyapatite (Poitevin et al, 2013). To achieve
self-adhesiveness, a relatively viscous self-adhesive
flowable resin composite should contain a functional
monomer that rather has an effective chemical bonding

potential, as it can not penetrate deeply.

The penetration ability of Vertise® Flow™ is
slightly low which is probably because the high
loading of filler (70 wt%) (Wei et al, 2011). The high
filler content of flowable composites can increase
the wear resistance. Unfortunately, it shows more
stickiness and more difficulty handling for the flowable
composites. The high filler content results in less
contraction, which in turn influences the marginal
integrity of the restoration (Munksgaard et al, 1987).
Although Vertise® Flow™ offers high bond strengths
to enamel but its high viscosity should to be noted that
using the Vertise® Flow™ as pit and fissure sealant

may probably leads to adhesive failure.

The results show that pre-etching enamel
significantly improved the bonding effectiveness of the
Vertise® Flow™ (Rengo et al, 2012). Moreover,
the bond of this material to non-ethched enamel was
significantly low and debonding occured during sample
preparation in all the three types of enamel substrates.
This result may support discussion that a combination
of phosphoric acid etching with acidic self-etching
monomers resulted in high bond strength on unground
enamel surfaces, which could not be achieved by
self-etching primers alone (Erhardt et al, 2004). Since
phosphoric acid significantly increase the surface free
energy of enamel and thus provides more retention
(Van Meerbeek et al, 2003). The phosphoric acid is
effectively dissolve and, upon rinsing, remove the smear
layer, thus the smear layer can not play a role in
bonding effectiveness. In this study, SEM revealed that

phosphoric acid clearly exposed prism of enamel rod
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and absence of smear layer up to a few micrometers
depth. The selective etching of prism cores (Type 1
pattern) and prism peripheries (Type 2 pattern) along
with areas without selective demineralization could be
observed in the same specimen (Retief, 1973; Silverstone
et al, 1975; Shinohara et al, 2006). The relative viscous
Vertise® Flow™ could adequately penatrated to form
hybridized complex of resin in enamel. This is the
reason of retrieving the good quality bond strength and
maginal sealing. Vertise® Flow™, in combination with
the use of 37% phosphoric acid etching gave a significant

higher UTBS than using Vertise® Flow™ alone.

The surface topographies of both sound and
artificial initial caries-like enamel appear quite
similar, with relatively smooth and intact surfaces.
The sound and artificial initial caries-like enamel
exhibit a very similar morphology after etching. Tandon
S and Mathew TA, 1997 showed that acid etching of
caries-like lesions treated with fluoride showed
etching patterns similar to sound enamel (Tandon et al,
1997). The conditioned artificial caries exhibits more
micro-porosity which permits the unpolymerized resin
to spread rapidly and deeply due to an increase of
wettability, surface roughness and larger pore volume.
This study found that remineralized enamel show
accepatable U'TBS values. Similar to other studies shown
that over all bond strength is not significantly different
in groups with and without fluoride pretreatment
(Thornton et al, 1986; Kimura et al, 2004). However,
some studies reported that topical fluoride application
fills the interprismatic spaces occupied by Ca;(PO),
and CaF, and reduced the bonding effectiveness

(Koh et al, 1998).

Our study showed that UTBS values of Vertise®
Flow™ to artificial initial caries-like enamel and
remineralized caries-like enamel demonstrated the

higher UTBS values com paring with sound enamel.
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Differences in the structure and physiology of the enamel
present on prepared surfaces play a role in the bond
strength (Lee et al, 1975; Low et al, 1975). Koh et al.
studied about sealant on remineralized enamel and data
showed clinically acceptable tensile bond strength
values (Koh et al, 1998). On the other hands, it has
been showed in many studies that self-etched and
self-adhesive monomers did not effectively dissolving
the superficial acid-resistant enamel layer due to their
lower acidity than phosphoric acid (Tay et al, 2005;
Heintze et al, 2008). Kantowitz et al. showed results in
UWTBS of sealant on different substrates with the
highest values for remineralized caries-like enamel
lesions (Eliadesa et al, 2013). In caries-like lesion
and arrested caries on enamel, the surface topographies
appears relative smooth and intact with a larger pore
volume. Regarding the porosity of these substrates,
the penetration of the high filler and high viscosity
flowable resin material were able to flow and form
hybrid layer. The SEM analysis confirmed that enamel
specimens have complete form hybrid layer by
interacting chemically between hydroxyapatite and
functional monomer of the material and also resin
infiltration appear uniformly. The similar hybrid layer

pattern was found in all three enamel substrates.

In this study, pretesting failures were excluded
from statistic analysis. However, pretesting failures are
typically associated with relatively low bond strength
data measured for those specimens that did not fail
prior to testing. The micro tensile bond strength of no
surface treatment group must be carefully interpreted
(Eckert et al, 2007; Loguercio et al, 2005; ISO. Dental

materials, 2003).

Vertise® Flow™ can be used as a sealant providing
good flowability and good adaptation. However,
because of the high viscosity, care must be used during

application to allow better adaptation of the material.
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It can be applied directly after etching in a sealant
application. The penetration of the highly viscous
Vertise® Flow™ showed no statistically significant
differences with the others self-adhesive restorative
materials groups applied on acid-etched enamel.
Moreover, using this material in preventive resin
restoration (PRR) greatly simplify the restorative
procedure by eliminating bonding application step.
The PRR is a procedure using only Vertise® Flow™
as restorative material to fill up the cavity and spread

this same material to seal the pit and fissure.

Conclusion

From this study, it can be concluded that the
bonding effectiveness of self adhesive flowable resin
composite on difference enamel substrates are
acceptable when conditioned by phosphoric acid.
The WTBS was significantly influenced by different
enamel substrates, where remineralized caries-like
enamel and artificial initial caries-like enamel demon-
strated higher WTBS values comparing with sound

enamel.
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