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Abstract

Introduction: Composite resins are materials that can present color
changing when exposed to pigments. Objective: The aim of this
study was to evaluate, in vitro, the color changing of composites after
immersion in different substances for different periods. Material and
methods: Two microhybrid composite resins: Charisma (Heraeus
— Kulzer) and Opallis (FGM) were used. Red wine and acai pulp
were also used as immersion medium. For this study, 32 specimens
with 10 mm of diameter and 2 mm of thickness were used, divided
into 4 groups: Group 1 — Opallis composite immersed in red wine
solution; Group 2 - Opallis composite immersed in acai berry
pulp solution; Group 3 - Charisma composite immersed in red
wine solution; Group 4 — Charisma composite immersed in acai
berry pulp solution. The specimens were evaluated in the following
time periods: TO — baseline, T1 — 24 hours, T2 - 48 hours, T3
— 72 hours and T4 - 96 hours. For the assessment of staining, a
spectrophotometer for colorimetry was used (Color Guide 45 /0, PCB
6807 BYK-Gardner Gerestsried GmBH, Germany), and the values
obtained were transferred to a computer and recorded according to
CIELAB system. Results: The data were evaluated using Kruskal-



RSBO. 2012 Jul-Sep;9(3):266-71 - 267

Wallis non-parametric tests with the following AE mean values for
the immersion periods of 24, 48, 72 and 96 hours, respectively:
G1 - 7.35, 7.84, 9.04,10.48; G2 - 2.92, 4.15, 4.30, 4.64; G3 - 3.14,
7.35, 8.13, 8.43, G4 - 4.49, 5.99, 6.92, 6.76. Conclusion: Red wine
showed a higher tendency toward altering the composite color than
acai berry pulp. In addition, no significant difference was found
concerning to the behavior of the two composite resins. Concerning
to the immersion time periods, significant differences were only
observed among the groups in the 24 hour time period.

Introduction

Dentistry has been undergoing changes and
advancements which tend to develop more efficient
techniques and materials for the treatment of the
patients, who in turn are searching for an aesthetic
and therapeutic treatment. One of the materials
which most meets these requirements is composite
resin. The search for the ideal composite resin
has enabled a well-accepted change in the dental
scenario. Because of all this development, currently,
composite resins show properties very similar to
those of natural teeth [7].

Notwithstanding, composite resins still undergo
problems of resistance to degradation in the oral
environment and color stability; the latter has been
one of the main reasons for the replacement of the
restoration [8, 12].

Santos et al. [15] and Omata et al. [13] reported
that color stability is a property depending on
factors as the internal reactions of the material
and the behavior of the patient regarding to the
consumption of food containing pigments, poor
oral hygiene and use of mouthrinses as well as
the type of finishing and polishing procedure itself
performed by the dentist. Color stability may be
directly related to the different compositions of
the resins regarding to the variations in the size
of the particles and in matrix/inorganic load ratio
[9, 11, 15, 17].

According to Asmussem [1] and Dietschi
et al. [4], there are 3 types of composite resin
discoloration: 1) intrinsic discoloration, caused by
the material aging itself; 2) extrinsic discoloration,
caused by the accumulation of plaque and superficial
pigment; 3) alteration of the surface color involving
superficial degradation or mild penetration and
reaction of the staining agents inside the superficial
layer of composite resin (absorption). Additionally,
regardless of the technique and the finishing and
polishing procedures used, microleakage can occur,
which can facilitate the water inlet and accelerate

the phenomenon of degradation and discoloration
of the material [3, 8, 12]. The materials which
show greater water absorption tend to absorb more
pigments because water may conduct the staining
agent toward the material, resulting in more intense
staining [3, 4].

The literature presents a vast number of
studies reporting the influence of some beverages
containing staining substances on the color stability
of the aesthetic materials. Some studies [6, 19]
were conducted in an attempt to prove that the
immersion in liquids as coffee, wine, tea, soft
drinks, and mouthrinse promote a excessive staining
of the restoration when the patients are frequent
consumers of these beverages and found results
confirming this hypothesis, with the most color
alterations observed in the presence of wine and
coffee. Additionally to these beverages, acai berryis a
product presenting a high degree of staining of teeth
at the moment of its ingestion. Notwithstanding,
there are no studies in the literature evaluating its
staining on composite resins.

The aim of this study was to evaluate in
vitro the color stability of two different brands
of composite resins after the immersion into two
solutions — red wine and acai berry pulp- for
different time periods.

Material and methods

Thirty-two samples were divided into four
groups (n = 8) — group 1: Opallis (FGM Produtos
Odontolégicos, Joinville, Brazil) immersed in red
wine solution; group 2: Opallis immersed in acai
berry pulp solution; group 3: Charisma (Heraeus
Holding GmbH, Hanau, Germany) immersed in
red wine solution; group 4: Charisma immersed in
acai berry pulp solution —, by employing a metallic
matrix with central orifice with 10 mm of diameter
and 2 mm of thickness. A colorless polyester strip
and glass plate was used to support the matrix.
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The composite insertion was performed in a single
increment. Next, another polyester strip was placed
onto the resin and another glass plate was placed
over it. A load of 1 kg was placed on all the set
for 30 seconds, to result in a standardized smooth
surface. After that period, the load and the second
glass plate was removed and the material was
light-cured (light-curing unit, Gnatus, frequency of
50/60 HZ, power of 15 VA, 470 nm +/- 25 nm of
wavelength and 400 mw/cm? of light intensity) for
40 seconds. Following, the samples were removed
from the matrix and the excesses were removed
with the aid of a diamond bur (#2136FF) at high-
speed without refrigeration.

The samples were stored in a incubator
at 37=1°C, immersed in the immersion media,
according to the groups o - acai berry pulp
(Poderoso®, whole acai berry pulp, invert sugar
and guarana extract) and red wine (Gées®, dry red
wine, sugar and acidulant) — and the experimental
times: TO — baseline; T1 - 24 hours; T2 - 48
hours; T3 - 72 hours; T4 - 96 hours.

A spectrophotometer for colorimetry (Color
Guide 45/0, PCB 6807 BYK-Gardner GmbH
Gerestsried, Germany), with wavelength between
400 nm and 700 nm, with direct transmission,
standard illumination D65 and calibrated over a
white ceramic background.

The spectrophotometer was calibrated by the
following patterns: pure white and pure black; and
checked at green. Next, each sample was removed
from the immersion medium, washed in tap water
for 5 seconds and dried with the aid of a gauze.
Just after this procedure, the device was positioned
to perform the color measurement and the values
were registered according to the CIELab system
(Commission Internationale de I'Eclairage) [22], in
which L* is the measurement of the luminosity,
quantified with a scale ranging from zero (0) to
one hundred (100), following from pure black
to pure white, respectively. The measurements
of a* and b* corresponded to chromaticity, in
which a* is related to the axis green-red and
b* to the axis blue-yellow. Therefore, the color
data L (luminosity), a (deviation in the green-red
axis) and b (deviation in the blue-yellow axis) are
automatically obtained [18].

Following these concepts, the color difference
was calculated by the equation: AE = [(AL*)2 +
(Aa*)2 + (Ab*)2]%., while the luminosity alteration
(AL*) was calculated by the formula: AL*= L*(tx)
— L*(t0), in which (tx) represents the immersion
time and (t0) baseline.

The classification adopted for AE values were
determined by the National Bureau of Standards
(NBS) [10], which considers: values from 0.0 to 0.5
- extremely light change; 0.5 to 1.5 - light change;
1.5 to 3.0 — noticeable change; 3.0 to 6.0 — marked
change; 6.0 to 12.0 — extremely marked change;
12.0 or more - change to another color.

Concerning to statistical analysis, AE evaluation
among groups, at each immersion time, was
performed by Kruskal-Wallis test. Color change
evaluation among immersion times, for each group,
was performed by Friedman tests. For both tests,
the level of significance was set at 5%.

Results

In table I are shown the means and the
minimum and maximum values of the color change
in the samples of Opallis and Charisma composite
resins immersed in either red wine or acai berry
solution, evaluated for a period of 96 hours.

Friedman test, applied separately for each
group, showed a increasing of AE as the immersion
time went by, but with only statistically significant
difference for the immersion of Charisma in red
wine (p < 0.05). In this case, AE significantly
increases after 24 hours of immersion, but it
maintained the value for the next hours.

According to Kruskal-Wallis test, applied for
the comparison among groups at each immersion
time, there was only a statistically significant
difference in the period of 24 hours (p < 0.05),
caused by a greater AE regarding to Opallis
resin immersed in red wine. Although very little
statistically significant difference had occurred, we
noted a tendency toward more color changing of
red wine than acai berry, regardless of the resin.
This fact can be visualized by the graph of the
means in figure 1.

To confirm this result, the experimental
data were separated into two categories: AE up
to 3.0 (from extremely light to noticeable change
according to the classification of the National
Bureau of Standards) and AE above 3.0 (from
markedly change to color change). The scores of
the specimens in these categories are given in
table II, confirming the tendency toward more
intense color change after the immersion in red
wine. After the immersion in acai berry solution,
almost half of the specimens is assigned in each
category, which may be the main reason that the
statistical analysis have not detected significant
differences.
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Table I - Descriptive statistics of color change (AE). p values of Kruskal-Wallis test for comparison among groups
at each time of immersion and of Friedman test for comparison among immersion times for each group, regarding

to color change

Group Resin Immersion Statistics Immersion time (hours) Friedman (p)
medium 48 72 96
Minimum 4.64 6.51 5.66 5.12
1 Opallis Wine Maximum  11.39 13.22 13.28 14.58 0.164
Mean 7.35 7.84 9.04 10.48
Minimum 0.72 0.99 0.62 0.88
2 Acai Maximum 8.21 16.07 15.12 15.72 0.415
Mean 2.92 4.15 4.30 4.64
Minimum 0.97 3.50 4.44 4.89
3 Charisma Wine Maximum 5.69 18.86 13.80 15.30 0.001**
Mean 3.14 7.35 8.13 8.43
Minimum 0.78 0.42 0.81 1.01
4 Acai Maximum 11.01 11.88 17.23 21.08 0.930
Mean 4.49 5.99 6.92 6.76
Kruskal-
Wallis (p) 0.026* 0.320 0.130 0.060
* (p < 0.05) Significance due to the greatest AE in group 1 at 24 h
** (p < 0.05) Significance due to the smallest AE in group 1 at 24 h
12 Discussion

—— Opallis (wine)

==A==Opallis (acai berry)
—#— Charisma (wine)

--0-- Charisma (acai berry)

24 48 72 96
Immersion time (h)

Figure 1 - Graphic representation of AE means in
relation to the immersion time

Table Il - Scores of the specimens according to the
classification: AE<3 or AE>3

Time of
Material Medium Classification immersion (hours)

24 48 72 96

Opallis Wine AE<3 0O 0O O O
AE>3 8 8 8 8

Acai AE<3 5 6 5 b5

AE>3 3 2 3 3

Charisma | Wine AE<3 4 0 0 O
AE>3 4 8 8 8

Acai AE<3 4 4 4 4

AE>3 4 4 4 4

The present study addressed the color instability
of two composite resins after the exposure to
staining media coming from the diet. According to
the results obtained in this study and to those of
other authors, it is clear that several fluids stained
not only the tooth structure but also the composite
resin, so that, depending on the saturation of this
staining, negative aesthetic effects are observed
[1-4, 7, 8-13].

It is known that the etiology of the discoloration
of the resins can be either intrinsic or extrinsic.
Extrinsic discoloration occurs because of a process
in which the staining agents coming from diet,
associated to the habits, or within therapeutic
agents, are in contact with the restorative material
being incorporated via absorption or adsorption.
The authors still affirmed that the biphasic
composition of composite resins, the type of the
staining agent and the duration of the contact
between the agent and the material determines
the staining [1, 2, 4, 6, 7].

Asmussen [1], Chan et al. [2], Dickinson et al.
[3] and Dietschi [4] et al. reported that, although
composite resins present some advantages over the
other aesthetic materials, they evidence accentuated
color change, mainly under the action of poor oral
hygiene, ultraviolet rays and also by the impregnation
of staining agents coming from food. Mouthrinses
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may also cause color changes in composite resin
restorations [6].

The composite resins used in this study were
microhybrid. Through the results obtained, it was
verified statistically significant difference in the
color change between them only at T1, that is,
after 24 hours of immersion in wine. However,
Dietschi et al. [4] observed a greater staining of
Charisma than other resins evaluated; according
to these authors, the susceptibility to staining of
the composites is related to their composition and
superficial properties.

When microfilled resin was compared to other
types of resin, it is observed that they show a greater
degree of staining because of their higher content
of organic matrix [1, 4, 7, 9, 12-15]. Concerning to
the immersion medium, several solution have been
used to simulate which occurs inside oral cavity,
such as soft drinks, coffee, wine and nicotine [2, 4,
6, 7, 8, 11-18]. Currently, the consumption of acai
berry has significantly increased in all regions of
Brazil. Because of that, this study aimed to evaluate
the color change of resins when in contact to such
product and compared it to wine, which is largely
used in this type of study.

The results of this research showed a wine
tendency toward a greater change of resin color
than acai berry, both for Charisma and Opallis
resin. Villalta et al. [18] also reported that wine
was the substance provoking the greatest staining
in resins. Additionally to the restorative materials,
it has been also noted a high degree of staining
in bovine teeth after bleaching, when these were
immersed in black tea, soft drinks, or wine, showing
greater staining than coffee [16].

Omata et al. [13] verified that the wine solution
presented the highest degree of staining, followed
by tea and coffee, a result similar to that obtained
by this present study.

The study of Chan et al. [2] showed that
the staining of the aesthetic materials occurred
more intensively between 24 hours and 7 days,
becoming more intense as time goes by. Dietschi
et al. [4] also verified that coffee solution provided
a greater staining of the composite resin and that
this staining was more accentuated in the first
week of immersion. A smaller staining of resin
restorations can be achieved by always performing
the proper light-curing of the restorative material,
associated with an efficient polishing, in addition
to avoid the contact of the newly-cured restorations
with staining agents concomitantly to temperature
changes [4].

Conclusion

Based on the results obtained, it can be
concluded:
* There is a wine tendency toward more color
change of the resin than acai;
* There is no significant difference in the behavior
of both composite resins between each other,
regardless of the immersion media;
* Concerning to the immersion time, significant
differences only occurred among groups at 24
hour period.
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