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Objectives: To assess physical properties of the newly developed fiber-reinforced flowable
composite everX Flow™ (eXF) and the packable composite everX Posterior™ (eXP), compared
to the particulate-filler flowable composite Filtek™ Bulk Fill Flowable Restorative (FBFf) and
the packable resin composite Filtek™ One Bulk Fill Restorative (FBF).
Methods: Surface roughness, flexural strength, and microtensile bond strength tests were
performed (n=10). After the microtensile tests, fracture type was identified with both a
stereomicroscope and a scanning electron microscope. The data were statistically analyzed
with one-way ANOVA followed by Tukey's post-hoc tests.
Results: Statistically significant (p<0.05) differences were found between surface roughness
of eXP and both FBF and FBFf, but no other significant (p>0.05) differences were observed
(eXP, 0.78+0.22 um; eXF, 0.61+0.08 pm; FBF, 0.47+0.18 pm; FBFf, 0.42+0.11 pm). The flexural
strength values were: 126.69+14.65 MPa for eXF; 114.08+9.34 MPa for eXP; 94.70+7.06 MPa for
FBF; 83.37+7.44 MPa for FBFf. Statistically significant differences were noted between eXF
and eXP (p<0.05). For the microtensile bond strength, the results were: 34.37+9.25 MPa for
eXF; 28.68+6.50 MPa for eXP; 24.90+4.52 MPa for FBF; 21.10+3.95 MPa for FBFf. eXP showed
statistically significant differences (p<0.05) when compared to FBFf, while eXF showed sig-
nificant (p<0.05) differences compared to both FBF and FBFf.
Conclusions: The results indicated that eXF and eXP are suitable for posterior restorations
in terms of flexural strength and microtensile bond strength. However, due to their higher
surface roughness, it is suggested that these composites may not be appropriate for use as
final restorations. (Rev Port Estomatol Med Dent Cir Maxilofac. 2025;66(3):99-107)
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Introduction

In contemporary dentistry, the primary objective of restora-
tive treatments is to maintain the chewing function, preserve
tooth structure through a minimally invasive approach, and
fulfill the aesthetic expectations of patients.! The introduc-
tion of resin-based composites has marked significant ad-
vancements in restorative dentistry. These materials are in-
creasingly favored by both clinicians and patients due to their
numerous advantages, including aesthetic appeal, biocom-
patibility, mercury-free composition, low thermal conductiv-
ity, facilitation of conservative cavity preparation, and capac-
ity to support the remaining dental tissues following caries
removal.?

While the Academy of Operative Dentistry - European Sec-
tion (AODES) accepts resin composites as the preferred restor-
ative material in direct minimal interventions applied to pos-
terior teeth, it reports that the structural properties of these
materials are still insufficient.® Restoration size is a potential
confounder to the lifetime of resin composite restorations. It
is more common for restorations to fail due to fracture, espe-
cially in teeth with excessive crown destruction.* Therefore,
with the developments in adhesive dentistry, fiber-reinforced
resin composites have become popular.® Fibers are used to
strengthen remaining tooth tissue and existing large resto-
rations against occlusal forces.®

Fiber-reinforced resin composites, which can be used as a
dentin-replacing material, have been produced for use in areas
that experience high chewing forces, especially posterior
teeth.” Two important parameters for resin composites rein-
forced using random short fibers are fiber aspect ratio and
fiber volume fraction.® The fiber aspect ratio is the ratio of the
fiber’s length to its diameter and affects the compressive and
tensile strengths and the bending modulus of fiber-reinforced
resin composites.® Fiber-reinforced resin composites with a
high length/diameter ratio have shown better flexural strength
than those with a low length/diameter ratio. In addition, resin
composites reinforced with short and very short fibers have
better flexural strength than conventional resin composites.'®
The role of fibers is to improve the physical properties of resin
composites by acting as a fracture stopper-stress breaker.'?
However, fibers are used as an infrastructure material and
must be covered with a composite layer because they impair
polishing processes.’

Fiber-reinforced resin composites, similar to conventional
resin composites, consist of an organic matrix and an inor-
ganic filler phase. However, the filler phase is composed of
fibers in fiber-reinforced composites, as opposed to particles
in conventional composites.'® The incorporation of fibers into
the matrix is a highly effective method for enhancing the re-
inforcement of resin composites. By transferring the stresses
from the matrix to the fibers, the occurrence of fractures in
both the tooth and the restoration can be effectively mitigat-
ed. The mechanical properties of fiber-reinforced resin com-
posites are influenced by several factors, including the ar-
rangement, type, density, and saturation of the fibers, as well
as the composition of the matrix and the bonding between
the fibers and the matrix.' The fibers’ favorable mechanical
properties allow for the preparation of finer restorations.

Moreover, due to their modulus of elasticity being comparable
to that of dentin, they are less likely to induce damage to the
tooth structure.’®

A review of the literature reveals no studies that simulta-
neously compare the physical and mechanical properties of
everX Flow™ (eXF), everX Posterior™ (eXP), Filtek™ Bulk Fill
Flowable Restorative (FBFf), and Filtek™ One Bulk Fill Restor-
ative (FBF). Research examining the surface roughness, flexur-
al strength, and microtensile bond strength of the newly in-
troduced fiber-reinforced bulk fill composite eXF is scarce. This
in vitro study, conducted on primary teeth, seeks to fill this
gap in the literature, particularly in the context of pediatric
dentistry, where ease of application is extremely important.
The study aims to provide valuable insights into the physical
and mechanical properties of eXF, thereby offering useful in-
formation for dental professionals.

The null hypotheses of the study were: H1) There is no
difference in surface roughness values between fiber-rein-
forced resin composites and particulate-filler resin compos-
ites; H2) There is no difference in flexural strength values
between fiber-reinforced resin composites and particu-
late-filler resin composites; H3) There is no difference in
terms of bond strength values in primary teeth between fi-
ber-reinforced resin composites and particulate-filler resin
composites.

Material and methods

The experimental phase of the study was carried out in three
parts: surface roughness, bending, and microtensile bond
strength tests. In each test, the samples were divided into four
groups corresponding to the material studied: eXF, eXP, FBFf,
and FBF. The properties of the resin composites used in the
study are listed in Table 1.

For surface roughness tests,’” disc-shaped plexiglass
molds with a 10-mm diameter and a 2-mm height were used
to ensure standardization of the specimens. After positioning
plexiglass molds on a glass surface using transparent tape, the
restorative materials were applied to the mold in a single lay-
er. A Mylar matrix strip and glass were then placed over the
mold. Following glass removal, the materials were polymer-
ized according to the manufacturer’s instructions. A total of 40
specimens were prepared, with ten specimens in each group.
Finishing and polishing processes were carried out on both
surfaces of the specimens with finishing and polishing discs
containing aluminum oxide particles (Super-Snap Rainbow
Technique Kit, Shofu, Japan). The specimens were kept in dis-
tilled water at 37 °C for 24 hours, and then a profilometer de-
vice (Mitutoyo Surftest/ SJ-301, Tokyo, Japan) was used to test
their surface roughness. The average surface roughness (Ra)
value was calculated by measuring three distinct random
points on each specimen and determining the arithmetic
mean of the obtained data.

For the flexural strength tests,’”” metal molds with
25x2x2-mm cavities were used to obtain specimens compli-
ant with the International Organization for Standardization
(ISO) 4049:2019 standards. The composites were placed in
stainless steel molds on a glass surface, which was posi-
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Table 1. Properties of the materials used in the study

Method of

Material  Type Contents g Manufacturer Lot Number

eXF Flowable bulk fill  Bis-MEPP, TEGDMA, UDMA, 140-pm length and 6-pm Syringe GC, Japan 2104081
diameter E-glass fibers, barium glass fiber filler, silicon
dioxide

eXP Packable bulk fill Bis-GMA, TEGDMA, 800-pm length and 17-pm diameter Capsule GC, Japan 2106171N
E-glass fibers, barium glass fiber filler, silicon dioxide

FBF Flowable bulk fill ~AUDMA, UDMA, silica and zirconia filler, combined Syringe 3M ESPE, USA  NC92608
zirconia/silica cluster, ytterbium trifluorite filler

FBFf Packable bulk fill Bis-GMA, UDMA, BIS-EMA, procrylate resin, bonded Capsule 3M ESPE,USA  NE07710

zirconia/silica cluster

Bis-MEPP - bisphenol A methacryloxy ethoxy phenyl propane; TEGDMA - triethylene glycol dimethacrylate; UDMA - urethane dimethacrylate;
Bis-GMA - bisphenol A glycidyl methacrylate; AUDMA - high molecular weight aromatic dimethacrylate; Bis-EMA - bisphenol A ethoxylate

dimethacrylate

tioned on a flat, horizontally aligned surface to ensure the
absence of any air gaps. A transparent tape was applied to
secure the molds, and light was irradiated for 20 seconds
from each of the three regions of the specimen. A total of 40
specimens were prepared, with ten specimens allocated to
each group. Excess material formed at the specimens’ edges
was smoothed using water-based sandpaper. The specimens
were stored in distilled water at 37 °C in tightly sealed,
light-protected containers for 24 hours. Afterwards, they
underwent a three-point flexural test at a 1-mm/min speed
using the universal testing device LF Plus (LLYOD Instru-
ments, Amatek Inc., England). The device measured the
maximum force required to fracture the specimens in New-
tons (N) upon specimen failure. The flexural strengths of the
specimens were calculated in MPa using the o =3Pl/2bd2
formula. (o: flexural strength; I: distance between support
points; b: specimen width; d: specimen thickness; P: maxi-
mum load at break).

For the microtensile bond strength tests,'” 64 human pri-
mary molars, extracted for orthodontic purposes, physiolog-
ical root resorption, or periodontal reasons, were collected.
The teeth were carefully examined for caries, fractures,
cracks, or previous restorations in the crown area. Any prob-
lematic teeth were excluded from the study. The remaining
teeth were randomly assigned to four groups, with 16 teeth
allocated to each test group. The occlusal surfaces of the
teeth were abraded using a low-speed, water-cooled dia-
mond bur to expose the superficial dentin tissue. The spec-
imens were then embedded in autopolymerizing cold acryl-
ic (Integra Dental, Ankara, Turkey) within L-shaped silicone
molds. Silicon carbide papers with 600, 800, and 1200 grits
were sequentially applied for 30 seconds each, under run-
ning water, to standardize the smear layer on the exposed
dentin surfaces. A universal adhesive system (Single Bond
Universal, 3M ESPE, Germany) in self-etch mode and each
group’s restorative materials were applied to the prepared
dentin surfaces, according to the manufacturer’s instruc-
tions. The teeth embedded in the acrylic blocks were placed
in a low-speed precision cutting device (Isomet 1000, Bue-
hler, USA) to obtain approximately 1x1-mm? wide and 7-8-
mm long rod-shaped specimens.

Microtensile bond strength testing was performed using
the universal testing device LF Plus (LLOYD Instruments, Am-
etek Inc., England). The specimens were subjected to stress
by applying a 100-N tensile force at a speed of 0.5 mm/min.
The units of microtensile bond strength values of the four
composite groups were converted from N to MPa, and statis-
tical evaluations were made. The fractured specimens were
carefully removed from the test apparatus in the microten-
sile test device, and their surfaces were subsequently exam-
ined using a stereomicroscope (SMZ 800, Nikon, Tokyo, Japan)
at 40x magnification. The fracture modes were then catego-
rized into three types: adhesive, cohesive, and mixed. One
specimen from each group, representative of the different
fracture types, was selected for analysis using a scanning
electron microscope (SEM; TESCAN MIRA3 XMU, Brno, Cze-
chia) to assess the bonding interfaces. The specimens were
mounted on holders using double-sided carbon tape and
then gold-coated using a coating device (Quorum Q150R ES,
Quorum Technologies, England). Then, each was examined
under various magnifications using the SEM to evaluate the
binding surfaces.

The statistical analysis of the data collected from the study
was performed using the SPSS 22.0 software. As the assump-
tions for parametric testing were met, the one-way analysis of
variance (ANOVA) was employed to compare the measure-
ments obtained from more than two independent groups. In
the presence of significant differences in the ANOVA results,
the Tukey post-hoc test was applied to determine which
group(s) contributed to the differences. The significance level
was set at 0.05.

Results

The mean values of the restorative materials tested for
surface roughness, flexural strength, and microtensile
bond strength are shown in Table 2 with their standard
deviations.

The highest values in the surface roughness tests were
0.78+0.22 pm for eXP, 0.61+0.08 pm for eXF, 0.47+0.18 pm for
FBF, and 0.42+0.11 pm for FBFf. While there were statistically
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Table 2. Average and standard deviation (+ SD) values

of surface roughness (SR), flexural strength (FS),
and microtensile bond strength (nTBS)

Material SR (pm) +SD  FS (MPa) +SD PTBS (MPa) +SD
eXP 0.78+0.222b 114.08+9.342b.c 28.68+6.502

eXF 0.61+0.08 126.69+14.65%d¢ 34.37+9.25b¢
FBF 0.47+0.182 94.70+7.06P4 24.90+4.52°
FBFf 0.42+0.11° 83.37+7.44%¢ 21.10+3.95%¢

Shear bond strength values are shown as mean + SD. The same
lowercase letter represents a statistically significant difference within
each column

significant differences between eXP, FBF, and FBFf (p<0.05),
there was no statistically significant difference between the
other resin composites.

In the flexural strength test results, the highest values
were 126.69+14.65 MPa for eXF, 114.08+9.34 MPa for eXP,
94.70+7.06 MPa for FBF, and 83.37+7.44 MPa for FBFf. eXF and
eXP showed a statistically significant difference compared to
the other resin composites (p<0.05).

In the analysis of pTBS tests, the highest binding values
were 34.37+9.25 MPa for eXF, 28.68+6.50 MPa for eXP, 24.90+4.52
MPa for FBF, and 21.10+3.95 MPa for FBFf. eXP showed a statis-
tically significant difference compared to FBFf (p<0.05). eXF
showed a statistically significant difference compared to FBF
and FBFf (p<0.05).

In the analysis of failure types, fractured surfaces were
analyzed with a SEM and stereomicroscope (Figure 1). The
most frequent failure type was adhesive (68.75%) (Figure 2),
followed by mixed (26.57%) (Figure 3), and then cohesive
(4.68%) (Figure 4).

Fracture Types
18
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Figure 1. Linear distribution of fracture types

o

Frevperrapes Dot S

Figure 2. SEM images of the adhesive fracture type. (a)
everX Posterior, (b) everX Flow, (c) Filtek One Bulk Fill
Restorative, (d) Filtek Bulk Fill Flowable Restorative.
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Figure 3. SEM images of the mixed fracture type. (a)
everX Posterior, (b) everX Flow, (c) Filtek One Bulk Fill
Restorative, (d) Filtek Bulk Fill Flowable Restorative.
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Figure 4. SEM images of the cohesive fracture type. (a)
everX Posterior, (b) everX Flow.

Discussion

For many years, research has focused on identifying the most
suitable materials and methods to restore tissue lost due to
factors such as caries, fractures, or wear in the hard dental
tissues.’® In recent years, one of the alternative methods
used to support the remaining dental tissues in tooth resto-
ration is the fiber reinforcement of resin composite restora-
tions.’®1° Due to its high flexural strength, fiber-reinforced
resin has suitable mechanical properties as a restoration
infrastructure material. The fiber-reinforced resin infrastruc-
ture not only imparts hardness and durability to the materi-
al but also increases the resistance of teeth to mechanical
stresses through its elastic, stretchable structure. Thus, the
substructure’s durability and rigidity combine with the su-
perstructure’s aesthetics.? Research has demonstrated that
the disadvantages of resin composites can be mitigated to
acceptable levels through the use of fibers in the restoration
of teeth with significant material loss. This approach enhanc-
es the fracture strength of weakened cusps, acts as a stress
breaker in composite restorations, and reduces polymeriza-
tion shrinkage.?!-23

The null hypothesis H1, which stated “there is no differ-
ence in surface roughness values between fiber-reinforced
resin and particulate-filler resin composites,” was partially
rejected. While eXP demonstrated statistically significantly
higher surface roughness values than particulate-filler resin
composites, eXF did not show a statistically significant dif-
ference in surface roughness compared to the particu-
late-filler resin composites. Although the packable bulk-fill
composite FBF (74.2% by weight) and the fiber-reinforced
bulk-fill composite eXP (76.5% by weight) exhibit nearly iden-
tical filler ratios, the disparity in surface roughness is likely
due to differences in the size and type of the inorganic fillers,
as well as the processes involved in the remediation of the
resin matrix.

In their study, Ruivo et al.?* stated that resin composites
containing irregularly shaped inorganic fillers will be ex-
posed to more frictional forces by abrasive materials, and
surface roughness will increase compared to resin compos-
ites containing spherical-shaped inorganic fillers. In addition,

they reported that resin composites containing zirco-
nia-based inorganic fillers would show lower surface rough-
ness values due to the high wear resistance and hardness of
zirconium. In this study, FBFf and FBF containing zirco-
nia-based inorganic filler also showed lower average surface
roughness values than eXF and eXP reinforced with short-
clipped fiber. In their research, Jafarnia et al.?> compared the
surface roughness of fiber-reinforced resin (eXP) and partic-
ulate-filler bulk-fill resin composites (FBF and Beautifil-Bulk),
reporting that eXP exhibited the highest surface roughness
values after polishing. The results of their study, which as-
sessed the surface roughness of eXP and FBF, are consistent
with the present study’s findings.

In addition to the ratio and size of the inorganic particles,
the extent of bonding between the inorganic particles and the
organic matrix, and the structure of the organic matrix also
significantly influence the surface roughness of the compos-
ites.?® The presence of TEGDMA in the organic matrix of eXP
and the incorporation of UDMA and Bis-EMA monomers in the
organic matrix of FBF may explain the lower surface roughness
observed in FBF compared to eXP.

A literature review revealed only one study evaluating the
surface roughness of the recently introduced eXF resin com-
posite. Mangoush et al.?’ reported that Cerasmart 270 exhibit-
ed the lowest surface roughness values among the tested com-
posites in their study, which aimed to compare the specific
surface properties and microstructure of an experimental
short fiber-reinforced CAD/CAM composite block with com-
mercial composites produced by different methods. However,
due to significant differences in both the materials and meth-
odologies used in their study and the present research, it was
not possible to directly compare their findings with ours. This
study is the first to compare the surface roughness of eXP and
eXF. In the current study, the average surface roughness of eXF
was lower than eXP’s. This difference may be attributed to the
smaller size of the filler particles and glass fibers in eXF, as
well as the incorporation of UDMA monomers, which enhance
the structural integrity of eXF compared to the organic matrix
structure of eXP.

Studies on the mechanical properties of fibers have indi-
cated that glass fiber exhibits superior durability compared to
polyethylene fiber. The primary reason for this enhanced du-
rability is attributed to the saturation of glass fibers during the
production process. It has also been reported that pre-satura-
tion increases the flexural strength of the fiber by 2-3 times.?%2°
The widespread use of glass fibers in dentistry and its clinical
success depends not only on its good mechanical strength, but
also on its biocompatibility, superior aesthetic properties, and
easy manipulation. Good adhesion of glass fibers with the res-
in matrix contributes positively to the mechanical properties
of the future restoration.*

Many studies have been conducted to test the resistance
of fibers used in dentistry, which stand out with their supe-
rior mechanical properties, against fluctuation. The results
of this study are consistent with the literature reporting that
fiber-reinforced resin has high flexural strength.'*31-3> The
null hypothesis H2, which stated “there is no difference in
flexural strength values between fiber-reinforced resin and
particulate-filler resin composites,” was fully rejected be-
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cause eXP and eXF demonstrated statistically significantly
higher flexural strength values than the particulate-filler res-
in composite.

In their study, Lassila et al.® reported that no direct cor-
relation was observed between the volumetric content of in-
organic particles and fracture resistance parameters. Specif-
ically, an experimental fiber-reinforced resin with a lower
volume of inorganic filler demonstrated superior flexural
strength and fracture toughness values than other compos-
ites with higher volumes of inorganic filler. The findings of
Lassila et al. are consistent with the results of this study. eXF,
which contains a lower percentage of glass filler (45-52%), ex-
hibited higher flexural strength than eXP (60-70%), which has
a higher filler content. In addition to the filler phase, it is
well-established that the fibers incorporated into resin com-
posites contribute to increased flexural strength. The fiber
content in eXF (25%) is significantly higher than in eXP (5-
15%). Therefore, it is hypothesized that the higher fiber con-
tent by volume in eXF may contribute to its superior flexural
strength values relative to eXP.

eXP contains fibers longer than the critical fiber length,
effectively transferring stress from the matrix. It also has a
semi-IPN matrix type where the presence of thermoplastic
PMMA chains reduces the stiffness of the Bis-GMA monomer.>®
Studies have shown that these specific features can improve
the flexural properties of the composite material and increase
its resistance to fracture.'>3¢%” In contrast, although the aspect
ratio of the glass fibers in eXF is lower than that in eXP, the
enhanced wetting of the fibers in eXF and their improved ad-
hesion to the organic matrix may contribute to the higher
flexural strength values observed in eXF compared to eXP.*
Lassila et al.,*® in their in vitro study evaluating the physical
properties of various commercial fiber-reinforced resins (eXF,
eXP, Alert, NovaPro-Flow, and NovaPro-Fill), observed that eXF
and NovaPro-Fill exhibited the highest flexural strength val-
ues. Notably, eXF demonstrated higher flexural strength values
than eXP, a finding consistent with the present study’s results.

Aliterature review indicates that most studies on the bond
strength of restorative materials in dentistry have focused on
permanent teeth, with relatively few studies on primary
teeth.?># Therefore, the efficacy of adhesive systems in pri-
mary teeth should be assessed independently. While limited
studies exist in the literature examining the microtensile bond
strength of eXP,*84° there is only one study, to the authors’
knowledge, that investigates the microtensile bond strength
of eXF.*? Upon reviewing these studies, it was observed that
they were conducted using permanent teeth. This study is the
first to compare eXF and eXP in primary teeth, offering a nov-
el perspective on their performance in this context.

In their study, Harp et al.>® compared fiber-reinforced res-
in and particulate-filler flowable bulk-fill resin composites in
terms of microtensile bond strength in Class I cavities with a
high configuration factor. They found that eXF exhibited sim-
ilar bonding effectiveness to dentin as other flowable compos-
ites, with no statistically significant difference observed in the
microtensile bond strength values between eXF and the other
composites. In this study, the eXF group exhibited the highest
microtensile bond strength values among the four bulk-fill
composite groups. When eXF was compared to the other com-

posites, the differences were statistically significant, except
for eXP. SEM analysis of the fracture surfaces in the eXF group
revealed several notable observations: few open dentin tu-
bules, inorganic structures firmly adhered to the dense organ-
ic matrix on the dentin tubules, an irregular polymer structure
with crater-shaped indentations on the composite surfaces,
and the presence of minimal macro-resin tags detached from
the dentin surfaces. These findings collectively support the
conclusion that eXF demonstrates a strong bond between the
composite and dentin.

A literature review indicates that some studies report no
significant difference in bond strength between fiber-rein-
forced resins and other resin composites.>’>° In contrast, oth-
er research suggests that fiber reinforcement may impact the
bond strength values of resin composites.*®~>8 The null hypoth-
esis H3, which stated “There is no difference in bond strength
values between fiber-reinforced resin and particulate-filler res-
in composites in primary teeth,” was partially rejected. Al-
though a statistically significant difference in bonding values
was observed between eXF and FBFf, the absence of a statisti-
cally significant difference between eXP and FBF does not con-
clusively suggest that fiber reinforcement has a definitive effect
on bond strength. It is hypothesized that the higher bonding
values observed in fiber-containing groups may be attributed
to the presence of short fibers with a protruding structure in
these composites, which likely enhance bonding by facilitating
micromechanical interlocking with the dentin tissue.

The fiber-reinforced resin groups are microhybrid compos-
ites, while FBF is a nanofilled resin, and FBFf is a nanohybrid
resin composite. Nanocomposites offer several advantages,
including enhanced durability, reduced polymerization shrink-
age, improved polishability, and superior aesthetic proper-
ties.>® Despite these positive properties of nanocomposites,
some negative properties have also been reported in the liter-
ature. Namely, adding nanoparticles to resin composites,
which show an extensive surface area in these materials, caus-
es an agglomeration problem during polymerization. This sit-
uation can cause brittleness and undesired problems, such as
cracks and fractures after polymerization.®® Moreover, because
aggregation causes a decrease in the active surface area, there
is a decrease in the catalytic effect. It has also been reported
that nanocomposites’ repair bond strength lags behind the
composite material’s cohesive strength.>® Considering this in-
formation, the lower bond strength values observed for FBF
and FBFf compared to eXF and eXP may not be solely attribut-
ed to the absence of fiber. It is also suggested that the agglom-
eration of nanosized inorganic fillers in these materials may
negatively affect bonding by reducing the active surface area
energy.

Conclusions

Within the limitations of the in vitro tests performed in the
study, it was concluded that fiber-reinforced resin composites
increased the flexural strength and bond strength to dentin,
but the surface roughness was higher. Since this study is the
first in some aspects, more in vitro and in vivo studies are
needed.
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Avaliacdo das propriedades fisicas e resisténcia
adesiva de resinas compostas reforcadas com
fibras curtas

RESUMO

Objetivos: Avaliar as propriedades fisicas do compésito fluido re-
forcado com fibras everX Flow™ (eXF) e do compésito compactavel

everX Posterior™ (eXP) recentemente desenvolvidos, comparando
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com o compésito fluido com carga Filtek™ Bulk Fill Flowable Res-
torative (FBFf) e o compdsito de resina compactavel Filtek™ One
Bulk Fill Restorative (FBF).

Métodos: Foram realizados testes de rugosidade superficial, re-
sisténcia a flexdo e resisténcia adesiva a microtragdo (n=10).
Apés os ensaios de microtracao, os tipos de fratura foram iden-
tificados com um estereomicroscépio e um microscépio eletré-
nico de varrimento. Os dados foram analisados estatisticamen-
te com ANOVA de uma via, seguida dos testes post-hoc segundo
Tukey.

Resultados: Foram encontradas diferengas estatisticamente signi-
ficativas (p<0,05) entre a rugosidade superficial de eXP e tanto FBF
como FBFf, mas nenhuma outra diferenca significativa (p=0,05) foi
observada (eXP, 0,78+0,22 ym; eXF, 0,61+0,08 pm; FBF, 0,47+0,18 pm;
FBFf, 0,42+0,11 pm). Os valores de resisténcia a flexdo foram:
126,69+14,65 MPa com eXF; 114,08+9,34 MPa com eXP; 94,70+7,06
MPa com FBF; 83,37+7,44 MPa com FBFf. Foram observadas dife-
rencas estatisticamente significativas entre eXF e eXP (p<0,05).
Para a resisténcia a microtracao, os resultados foram: 34,37 + 9,25
MPa com eXF; 28,68 + 6,50 MPa com eXP; 24,90 + 4,52 MPa com FBF;
21,10 + 3,95 MPa com FBFf. eXP mostrou diferencas estatisticamen-

te significativas (p<0,05) quando comparado a FBFf, enquanto eXF
mostrou diferengas significativas (p<0,05) quando comparado a
FBF e a FBFf.
Conclusées: Os resultados indicaram que eXF e eXP sao adequados
para uso em restauragdes posteriores em termos de resisténcia a
flexdo e resisténcia a microtracdo. No entanto, devido a sua maior
rugosidade superficial, sugere-se que esses compésitos podem nao
ser apropriados para uso como restauracdes finais. (Rev Port Esto-
matol Med Dent Cir Maxilofac. 2025;66(3):99-107)
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