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Abstract
The aim of this study was to evaluate the color stability and the surface roughness of different composites brushed with toothpastes presenting
different levels of abrasivity. Thirty discs of each material were obtained using michohybrid composites (Brilliant NG and Charisma Diamond)
and a nanocomposite (Filtek Z350XT). The initial color (CIELab) and surface roughness (confocal laser scanning microscopy) of resin discs
were evaluated. Afterwards, 10 specimens per group were brushed with the following dentifrices: Maximum Cavity Protection, Sensodyne
Repair & Protect and Colgate Sensitive Pro-Relief. Brushing was performed with an electric toothbrush equipped with soft bristle head, with
standard power and weight, for 30 minutes. Every 30 seconds, 1.0 ml of the slurry was injected between the bristles of the brush and the
specimen. After abrasive challenge, the samples had their color and roughness reevaluated. Data were submitted to the Kruskal-Wallis test
(color change) or the t-test (surface roughness). The level of significance was 5%. Results: Brushing did not significantly change the color of
the composites tested in the study herein . On the other hand, the surface roughness of the composites was significantly affected by the abrasive
challenge, regardless of the toothpaste used. The surface roughness change was similar for all the composites. The abrasive challenge with the
toothpastes Maximum Cavity protection, Sensodyne Repair & Protect and Colgate Sensitive Pro-Relief was not able to significantly change the
color of the composite resins. Nevertheless, the abrasive challenges significantly altered the surface roughness of all the evaluated composites.
However, the changes in surface roughness were statistically similar in the microhybrid and nanofilled composites.
Keywords: Composites Resins. Dentifrices. Color.

Resumo
O objetivo deste estudo foi avaliar a estabilidade de cor e a rugosidade superficial de diferentes resinas compostas escovadas com dentifrícios
de diferentes níveis de abrasividade. Trinta discos de cada material foram obtidos utilizando compósitos micro-híbridos (Brilliant NG e
Charisma Diamond) e um nanocompósito (Filtek Z350XT). A cor inicial (CIELab) e a rugosidade superficial (microscopia confocal de
varredura a laser) dos discos de resina foram avaliadas. Em seguida, 10 amostras por grupo foram escovadas com os dentifrícios Máxima
Proteção Anticáries, Sensodyne Repair & Protect e Colgate Sensitive Pro-Alívio. A escovação foi realizada com uma escova elétrica com
cabeça de cerdas macias, com potência e peso padronizados, durante 30 minutos. A cada 30 segundos, 1,0 ml da pasta era injetada entre as
cerdas da escova e a amostra. Após o desafio abrasivo, as amostras tiveram sua cor e rugosidade reavaliadas. Os dados foram submetidos ao
teste de Kruskal-Wallis (alteração de cor) ou ao teste t (rugosidade da superfície) (α=5%). A escovação não alterou significativamente a cor dos
compósitos. Por outro lado, a rugosidade superficial dos compósitos foi significativamente afetada pelo desafio abrasivo, independentemente
do dentifrício utilizado. A alteração da rugosidade superficial foi semelhante para todos os compósitos. O desafio abrasivo com a Máxima
Proteção Anticáries, o Sensodyne Repair & Protect e o Colgate Sensitive Pro-Alívio não foi capaz de alterar significativamente a cor das
resinas. Diferentemente, os desafios abrasivos alteraram significativamente a rugosidade superficial de todos os compósitos avaliados. No
entanto, as mudanças na rugosidade foram estatisticamente semelhantes nos compósitos micro-híbridos e nanoparticulado.
Palavras-chave: Resinas Compostas. Dentifrícios. Cor.

1 Introduction
Dentin hypersensitivity is a sharp and intense short
duration tooth pain condition that affects millions of people
nowadays. It appears after the exposition of cervical
dentin to the oral environment, as a result of physiological
or pathological recession of the gingival margin, after
periodontal or orthodontic treatment and inadequate dental
brushing technique.1 According to the hydrodynamic theory,
the sensitivity trigger occurs when electrical, thermal,
mechanical, tactile or osmotic stimuli induce fluid movements
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in the dentin tubules. These fluid movements stimulate the pulp
by activating mechanoreceptors of nerves located at the inner
ends of the tubules or in the outer layers of the pulp.2 Several
minimally or non-invasive treatments have been proposed to
eliminate the dentin hypersensitivity symptoms, such as the
application of fluoride compounds and other desensitizing
agents (such as potassium nitrate), the application of high and
low intensity lasers and the use of abrasive dentifrices.1,3
Among the mentioned treatments, the use of desensitizing
toothpaste is the most recommended method by dentists, due
to its low cost, ease way of application and rapid relief effect.4
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According to the literature, patients are recommended to brush
their teeth with these dentifrices 2 to 3 times daily during 4 to
8 weeks.5 Those compounds present a complex formulation
with several ingredients considered as desensitizers, such
as arginine, strontium chloride, potassium nitrate, sodium
fluoride, sodium monofluorophosphate and stannous fluoride.6
The action mechanism of dentifrices with desensitizing
properties is based on the dentin tubules obliteration by
the minerals precipitation over their exposed surface.4,6,7
Therefore, many dentifrices contain abrasive particles,
such as calcium carbonate, aluminum, calcium phosphate,
silicates, which causes an obliteration of the dentinal tubules
by abrasiveness or by the formation of a smear layer during
brushing.7 In the same way that these abrasive agents lead to
the root dentin precipitation, they are also likely to change the
physical properties of the restorative materials that are present
in the oral cavity.
The most used dental material for direct restorations
is composite resin, mainly microhybrid and nanofilled
composites.8 The filler size is one of the determining factors
for the most clinically relevant surface properties, such as
smoothness and gloss. Past studies showed that nanoparticles
were incorporated into resin composite to reduce interparticle
space, which would protect the resin matrix. This would result
in reduced ‘‘plucking’’ of filler particles from the material
surface.9,10 It was reported that nanofilled composites have
the mechanical strength of a microhybrid composite, but at
the same time it maintains smoothness during its clinical use
as a microparticles composite.11 On the other hand, higher
sorption and solubility values were found for nanocomposites
compared to hybrid composites, and these might influence
their clinical performance.9
Therefore, there is still no consensus in the literature on
the superiority of the physical properties of the nanofilled
composites when compared to the hybrid composites.
Therefore, the objectives of the present study were to evaluate
the color stability and the surface roughness of different
composites subjected to brushing with toothpastes that present
different levels of abrasivity. The null hypothesis is that the
roughness and the color of the composite are not changed after
abrasive challenge.
2 Material and Methods
2.1 Sample preparation
The composite resins (Table 1) were manipulated
following the manufacturers’ instructions. Each material was
inserted into the cylindrical stainless steel metal mold (6.0
mm diameter × 2.0 mm thickness) in one increment with an
appropriate instrument to obtain 30 discs of each composite.
Immediately after insertion of the material, a polyester strip and
a glass slide were placed over the mold/resin under axial load
of 500 g for 1 minute to obtain a flat surface. The composite
was light cured for 20 s, according to the manufacturer’s
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instructions, using a visible light-curing unit with 1,200 mW/
cm2 power output (Radii-cal, SDI Limited, Bayswater, VIC,
Australia). The surfaces opposite to the glass slide were
finished and polished with Sof-Lex Pop on sequential discs
(3M ESPE, St Paul, MN, USA) from the coarsest to the finest
granulation. To standardize the color and surface roughness
analyses, a small identification was carried out at the bottom
of the specimen, so the measurements could be done always
in the same position. Prior to the baseline measurements, the
specimens were washed with distilled water for 30 seconds,
dried with absorbent paper and immersed in artificial saliva
at 37 ºC.
Table 1 - Composition of materials used in this study*
Composition
Composite

Matrix

Filler
Size

BrilliantTM NG
(A3)
(Lot:1302241)

Bis-GMA,
Bis-EMA,
TEGDMA,
EDAB

Filler Load
(weight/
volume)

0.1-2.5
µm

80%/65%

TCD-DI-HEA,
UDMA

5nm20µm

81%/64%

Bis-GMA,
UDMA,
TEGDMA, BISEMA, PEGDMA

2075nm

78.5%/63.3%

Charisma
Diamond (A3)
(Lot:010055)
Filtek Z350 XT
(A3)
(Lot:955827)

*Product information according to the manufacturers (BIS-EMA,
bisphenol A-polyethylene glycol diether dimethacrylate; BIS-GMA,
bisphenol A-glycerolate dimethacrylate; EDAB, ethylamine benzoate,
PEGDMA, polyethylene glycol dimethacrylate; TEGDMA, tetraethylene
glycol dimethacrylate; UDMA, urethane dimethacrylate.)
Source: Research data.

2.2 Baseline analysis
Samples were divided in 9 groups. Groups 1, 2 and 3 had
BrilliantTM NG (Coltène/Whaledent Inc., Cuyahoga Falls,
OH, USA) discs, Groups 4, 5 and 6 had Charisma Diamond
(Heraeus Kulzer, Hanau, Germany) samples and Groups 7, 8
and 9 had Filtek Z350 XT (3M ESPE, St Paul, MN, USA)
discs. The baseline surface roughness measurements were
assessed using a 3D Laser Confocal Microscope (LEXT 4000,
Olympus Co., Hamburg, Germany) at a magnification of
40×. All data were documented at a resolution of 1024x1024
pixels. The specimens baseline color was measured using the
CIE-Lab color system, which is defined as a 3-dimensional
(3D) measurement system. In this system, “L” indicates
the brightness, “a” the red-green, and “b” the yellow-blue
proportion of the color. Three measurements were done with
the spectrophotometer active point in the center of each
specimen to obtain a mean of each specimen. Before testing,
the colorimeter (Color guide 45/0, PCB 6807 BYK-Gardner
GmbH, Gerestsried, Germany) was calibrated with a specified
calibration plate.
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2.3 Abrasive challenge

2.4 Final Surface roughness and color change analyses

The composite discs were allocated in twelve groups,
according to the dentifrice used (Table 2) (n= 10). Groups
1, 4 and 7 were brushed with Colgate Cavity Protection
(Colgate Oral Pharmaceuticals, New York, USA), Groups
2, 5, and 8 were brushed with Sensodyne Repair & Protect
(GlaxoSmithKline plc. Brentford, Middlesex-TW United
Kingdom), and Groups 3, 6 and 9 were brushed with Colgate
Sensitive PRO-Relief (Colgate Oral Pharmaceuticals). Each
composite disc was brushed at standardized abrasion force (1.96
N). The dentifrice slurries were made immediately before use
and consisted of 1-part dentifrice (100 ml) to 2-parts distilled
water (200 ml) and hand-mixed for 2 min, following ISO
#14569-1 specification. An automatic tooth brushing device
(Oral-B Pro 5000, Procter and Gamble, Cincinnati, OH, USA)
with standardized soft bristled toothbrushes (Oral-B Precision
Clean, Procter and Gamble) was used. Each composite disc
was brushed for 1800 seconds. Considering that a person
brushes each tooth 3 times a day during 5 seconds on each
face of the tooth, the present brushing protocol simulated
120 days of toothbrushing.12,13 During the abrasive challenge,
1.0 ml of the respective slurry was injected sideways to the
specimen every 30 seconds, between the restorative material
and the toothbrush. At the final of the abrasive challenge, the
composite discs were cleaned in an ultrasonic cleaner device
for 1 minute.

The surface roughness of each specimen was evaluated at
the end of the brushing challenge under the same conditions
described for the baseline roughness analysis. The baseline
and the final analysis were made exactly at the same position
and area. The response variable was the difference between
the baseline and the final surface roughness (Sf - Si).
The final color analysis was done with the same colorimeter
used for the baseline measurement. The color difference (ΔE)
between the color coordinates was calculated by applying
the formula ΔE* = [(ΔL*)2 + (Δa*)2 + (Δb*)2]1/2 in order to
compare the values before and after the abrasive challenge.
Three measurements were done, with the spectrophotometer
active point in the center of each specimen to obtain a mean
of each specimen. As for the surface roughness measurement,
the baseline and the final analysis were made exactly at the
same position and area.

Table 2 - Composition of dentifrices used in this study*
Groups
Dentifrice
Composition
RDA
Sodium
Monofluorophosphate,
Dicalcium Phosphate
Colgate Cavity
Dihydrate, Water,
1, 4
Protection
Glycerin, Sodium Lauryl
70
and 7
(L3290CO1014) Sulfate, Cellulose Gum,
Flavor, Tetrasodium
Pyrophosphate, Sodium
Saccharin
Stannous fluoride,
Glycerin, PEG-8, hydrated
silica, pentasodium
Sensodyne
triphosphate, sodium
2, 5
Repair & Protect
lauryl sulfate, flavor,
102
and 8
titanium dioxide,
(164EO316)
polyacrylic acid,
cocamidopropyl betaine,
sodium saccharin

3, 6
and 9

Colgate
Sensitive
PRO-Relief
(4164BR123C)

Arginine 8%, Calcium
Carbonate, Aqua, Sorbitol,
Bicarbonate, Sodium
Lauryl Sulfate, Sodium
Monofluorophosphate
(1450 ppm F), Aroma,
Cellulose Gum, Sodium
Bicarbonate, Tetrasodium
Pyrophosphate, Titanium
Dioxide, Benzyl Alcohol,
Sodium Saccharin,
Xanthan Gum, Limonene.

The data were tabulated and subjected to statistical
analysis (Sigmastat 3.01, Systat, USA). The color change was
analyzed by the Kruskal-Wallis test. The differences between
the initial and final surface roughness of each composite were
compared using the Student’s t-test for the related samples.
The 2-way ANOVA test was used to compare the mean
surface roughness variation obtained in all the groups. The
level of significance adopted in all the cases was set at 5%.
3 Results and Discussion
The color differences (ΔE) obtained in each group are
shown in Table 3. The effects of each dentifrice on a specific
composite resin were analyzed, as well as the comparison
among the effects of the same dentifrice on the different
composites studied. According to the statistical analysis, the
dentifrices used promoted similar color changes in all the
composites tested, and all color differences were below 3.3.
Thus, the composites color changes at the end of the abrasive
challenge have remained within the clinically acceptable range.
Table 3 - Mean (± standard deviation) of the color change (ΔE)
observed in the experimental groups (p> 0.05). The capital letters
compare the lines and the lowercase letters compare the columns

2.07(±0.86)
A,a
3.28(±1.23)
A,a

ΔE
Charisma
Diamond
1.87(±0.50)
A,a
1.58(±0.79)
A,a

1.62(±0.42)
A,a
2.82(±2.10)
A,a

3.17(±2.27)
A,a

1.44(±1.01)
A,a

1.79(±0.49)
A,a

Brilliant NG
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*Product information according to the manufacturers. (RDA= Relative
Dentin Abrasivity)
Source: Research data.
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2.5 Statistical analyzes

Colgate Cavity
Protection
Sensodyne
Repair & Protect
Colgate
Sensitive PRORelief

Z350

Source: Research data.

The specimens initial (Sai) and final (Saf) surface
roughness after the abrasive challenge are shown in Table 4.
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In all the groups, there was a significant increase in surface
roughness after abrasive challenge (p < 0.05).
Table 4 - Mean values of the initial (Sai) and final (Saf) surface
roughness of the experimental groups (α=5%)*
Sai
Groups Dentifrice
t
p
Saf (µm)
(µm)
Colgate
6.40
6.61
-1.974 0.0398
1
Cavity
(±0.30) (±0.21)
Protection
Sensodyne
<
6.42
7.05
-6.156
2
Repair &
0.0001
(±0.16) (±0.39)
Protect
Colgate
6.50
6.92
-3.112 0.0062
3
Sensitive
(±0.15) (±0.36)
PRO-Relief
Colgate
6.58
7.01
-3.090 0.0051
4
Cavity
(±0.08) (±0.50)
Protection
Sensodyne
<
6.58
7.17
-6.095
5
Repair &
0.0001
(±0.10) (±0.30)
Protect
Colgate
<
6.57
7.27
-5.38
6
Sensitive
0.0001
(±0.31) (±0.31)
PRO-Relief
Colgate
<
7.34
8.11
-7.187
7
Cavity
0.0001
(±0.09) (±0.35)
Protection
Sensodyne
<
7.34
8.21
-6.980
8
Repair &
0.0001
(±0.19) (±0.38)
Protect
Colgate
<
7.58
8.22
-6.131
9
Sensitive
0.0001
(±0.15) (±0.40)
PRO-Relief
*Composites: BrilliantTM NG (Groups 1, 2 and 3); Charisma Diamond
(Groups 4, 5 and 6) and Filtek Z350 XT (Groups 7, 8 and 9).
Source: Research data.

Table 5 shows the comparison among the surface roughness
variations (ΔSa) in all the experimental groups. First, a
comparison was made among the roughness variations caused
by each dentifrice. The composites subjected to brushing with
the dentifrices Colgate Cavity Protection, Sensodyne Repair
& Protect and Colgate Sensitive PRO-Relief presented similar
surface roughness variation in all the cases. Likewise, when the
evaluation occurred among the composites, all of them presented
similar ΔSa for all the toothpastes used in the abrasive challenge.
Table 5 - Mean (± standard deviation) of the surface roughness
variation (ΔSa) observed in the experimental groups. The capital
letters compare the lines and the lowercase letters compare the
columns
Brilliant NG
Colgate Cavity 0.216(±0.34)
Protection
Aa
Sensodyne
0.632(±0.35)
Repair &
Aa
Protect
Colgate
0.423(±0.42)
Sensitive
Aa
PRO-Relief

Source: Research data.
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ΔSa (µm)
Charisma
Diamond
0.421(±0.51)
Aa

0.769(±0.37)
Aa

0.589(±0.32)
Aa

0.877(±0.55)
Aa

0.708(±0.43)
Aa

0.643(±0.36)
Aa

Z350

The present study showed that brushing nanofilled or
microhybrids composite discs with the dentifrices used here
did not promote significant color change in those restorative
materials. On the other hand, the three dentifrices changed
the composites surface roughness. Thus, the null hypotheses
can be refuted for the surface roughness but not for the color
change.
Composite restorations present high longevity in the oral
cavity if their clinical indications are correct. Microhybrid and
nanofilled composites are indicated for anterior and posterior
restorations and they are subject to the abrasive challenges
caused by dental brushing. Thus, it becomes necessary to study
the material performance over time. Mechanical brushing is
adequate to simulate in vitro daily oral hygiene procedures. For
this, some parameters must be standardized, such as the time,
frequency, amount of toothpaste used during brushing and the
force applied on the specimen during abrasive challenge.14 In
the present research, an electric toothbrush was used, with soft
bristles and a standard brushing force of 1.96N.15 The brush
head had 3 sets of bristles of different shapes, positioned at
different angles and heights. Each specimen was brushed
during 30 minutes without interruption, and every 30 seconds
a new slurry solution was applied between the specimen and
the bristles of the brush. Taking into account that an individual
brushes each face of the tooth with an electric toothbrush for
about 5 seconds (15 seconds/day), the total time simulated
here was 120 days.12
Two of the three dentifrices studies here are indicated
for the treatment of dentin hypersensitivity. Sensodyne®
Repair & Protect has stannous fluoride and calcium sodium
phosphosilicate (NovaMin®), which is a bioactive ceramic
glass composed of minerals that are present in our body and
react when they come into contact with the saliva. This chemical
reaction releases sodium ions, which increase the pH so that
released calcium and phosphate ions are precipitated on the
tooth structure, resulting in the formation of a new crystal of
fluoridated apatite.16 Colgate Sensitive Pro-Relief contains the
Pro-Argin™ formula, which represents the association of the
amino acid arginine with calcium carbonate. It is a bioactive
agent that has been developed in the form of polishing paste
and dentifrice for the treatment of dentin hypersensitivity,
through the buffers formation inside the dentinal tubules,
which are stable and resistant to erosive challenges, besides
allowing the deposition of high level of calcium, phosphorus,
oxygen and carbonate on the dentin surface.17
The color change (ΔE) of the composite resins
after the abrasive challenge was evaluated by a digital
spectrophotometer using the CIELAB system, one of the most
common color measurement systems in dentistry today. Three
different intervals are used for distinguishing color differences:
ΔE values of 1 are regarded as not appreciable by the human
eye; ΔE values between 1.0 and 3.3 mean that this change
is noticeable only by a qualified person (i.e. the color of the
composite is clinically acceptable); and ΔE values over 3.3
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indicate that the material color change can be easily observed
and therefore clinically unacceptable.18 The ΔE found here in
all the groups, after the abrasive challenges, remained under
the threshold of 3.3, indicating that brushing was not able to
change the organic matrix morphology of the composite to
be clinically observed. This is in accordance with previous
in situ and in vitro studies, which stated that although there
is a luminosity reduction of the composites after brushing
with abrasive dentifrices, that alteration is not high enough to
change the resin color at all.19,20
The chemical composition and structure of the base
monomer influences the degree of conversion, water sorption,
water solubility, and color stability of the restorative material.
Past studies have shown that UDMA-based materials exhibit
higher color stability than Bis-GMA-based composites.
Likewise, HEMA composites have lower water sorption and
higher hardness than Bis-GMA-based monomers. On the
other hand, resins with higher amounts of TEGDMA and
TTEGMMA monomers present high water sorption. Clinically,
a high water sorption may lead to a greater pigments retention
on the restorative material surface.21,22 Charisma Diamond,
for example, presents the monomers UDMA and TCD-DIHEA. Little is known about the performance of the TCD-DIHEA monomer in the degradation process. According to the
literature, this monomer provides low shrinkage, low viscosity
and higher wear resistance. Furthermore, the presence of
UDMA is believed to provide greater hydrolytic stability to
the material, which may be enhanced by the presence of TCDDI-HEA, rendering that composite less susceptible to color
change.23,24
Regarding the filler type, the composites used in this
study are classified as microhybrids and nanocomposite. The
amount of the materials filler tested here is practically the
same (80% by weight and 65% by volume), which could
explain the similar color stability presented by the composites
after the abrasive challenges, due to the fact that as the amount
of filler particles increases, the amount of organic matrix
decreases, decreasing the water sorption, promoting higher
color stability.25
The samples surface roughness was evaluated by confocal
laser scanning microscopy. The surface roughness of a
composite is influenced by a number of factors, such as the
filler particles size, the percentage of surface area filled by
the inorganic particles, the hardness, the composite degree
of conversion and the interaction between the organic and
inorganic matrices.26
One of the goals of toothbrushing is to polish teeth
and restorations superficially to achieve surfaces that are
smoother and less susceptible to staining. Since completely
flat restorations cannot be achieved, such procedures can have
a direct influence on the restoration longevity.15 In the present
research the abrasive challenge altered the final surface
roughness of all the composites used, which is in agreement
J Health Sci 2021;23(2):85-91

with past studies.15,27
The dentifrices abrasivity is measured by the relative
dentin abrasivity (RDA), which is the abrasivity of a dentifrice
in relation to a standard paste set at 100. RDA is a reasonably
robust method considered a useful tool for the determination
of the relative abrasive level of dentifrices and abrasive
powders.7 RDA ranges from 0 to 250, and low abrasive
dentifrices have RDAs between 0-70, medium abrasive have
RDAs of 71-100, high abrasives have RDAs of 101-150, and
those considered potentially damaging to dentin have an RDA
of 151-250. According to that classification, the dentifrices
used here had low (Colgate Cavity Protection), medium
(Colgate Sensitive Pro-relief) and high (Sensodyne Repair &
Protect) abrasiveness.7,17
The dentifrices of lower abrasiveness are gel toothpastes
containing silica as their abrasive agent. However, when silica
is combined with other abrasives, such as calcium carbonate,
sodium pyrophosphate, titanium oxide or sodium phosphate,
it is considered as a high abrasive dentifrice. Silica, when
used in fine particles and with regular forms, preserves its
characteristic of low abrasive mineral. Nevertheless, when
thick and irregular particles are incorporated, the dentifrice
becomes highly abrasive. Thus, only the formulation or type of
abrasive present in a dentifrice is not sufficient to characterize
its abrasiveness to the composites.7
According to previous studies, changes in the composite
surface roughness after abrasive challenge have been
related to the polymer matrix or the matrix/filler interface
degradation, and the filler particles release from the resin
matrix.25,28 Lai et al (2017) said that, in addition to the
dentifrice abrasivity, the bristles of the dental brush may cause
the composite degradation. Although the softer bristles lead
to a lower degradation of the composite surface, the time and
the brushing force contribute to alter the restorative material
surface.29
A scanning electron microscopy study reported that the
nanoparticles of the Z350XT composite detached from the
organic matrix after automated brushing using low abrasive
dentifrice and soft bristle brushes and brushing strength of
0.2N. The author has suggested that due to their size and
regularity, nanoparticles can be more easily removed from the
composite surface than larger and irregular filler particles.28
Thus, not only the dentifrice abrasivity, but also the brushing
dynamics used here explain the roughness changes found in
the present research.
A suggestion to improve the composites wear resistance
would be to increase the abrasion resistance of the organic
matrix, rather than increase the filler particles hardness. The
most commonly used monomer in direct composite resins
has been Bis-GMA, which, due to its high viscosity, is mixed
with other dimethacrylates, such as TEGDMA, in order to
control the composite flow.22 The urethane dimethacrylate
corresponds to an alternate composition of the organic
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matrix. Polyurethane-based composites showed significantly
better performance regarding to wear resistance than BisGMA-based composites in more than three years of clinical
observation.30 Even though little information is available
about the TCD-DI-HEA monomer present in Charisma
Diamond, past studies have suggested that this composite may
have higher values of wear resistance than other resins based
on Bis-GMA.31-33
4 Conclusion
According to the results obtained in the present research, the
abrasive challenge did not promote significant color changes
in the composite. However, brushing with the dentifrices
tested here significantly changed the surface roughness of the
michohybrid and the nanofilled composites. Nevertheless,
it is not known if that increase in surface roughness would
be significant to the extent of increasing the pigments or
biofilm retention on the surface of those composites, or if the
variations in the pH of the oral cavity allied to brushing would
further change the composites smoothness, which would
justify additional studies in this area.
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