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ABSTRACT
The aim of this study was to evaluate the in vitro changes in
color and surface roughness of different composite resins when
subjected to cycles of immersion in three coloring solutions:
coffee, soft drink, and coffee plus soft drink. Sixty test specimens were made of each material, all in shade A3. Translucency
and initial roughness measurements were taken by spectrophotometer and roughness meter. Then the samples were submitted
to three cycles per day of exposure to potentially coloring solutions for a period of 15 days. Final roughness and translucency
measurements were taken, the mean and standard deviation calculated for each resin and each variable. Data were initially

analyzed by the one away ANOVA test, which showed significant differences between groups (p <0.05). Subsequently the
post hoc and Tukey tests were performed with level of significance of 0.05. The results showed that the coloring substances
altered translucency and surface roughness. DURAFILL resin
immersed in the soft drink (M3) was the least pigmented, while
CONCEPT resin immersed in the coffee (M2) showed the the
least loss of surface smoothness. The Spearman and Pearson
coefficients were 0.38 and 0.04 respectively, signifying that there
is no correlation between roughness and translucency.
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RUGOSIDADE SUPERFICIAL E TRANSLUCIDEZ DE RESINAS COMPOSTAS
APÓS IMERSÃO EM CAFÉ E REFRIGERANTE
RESUMO
O objetivo do trabalho foi avaliar, in vitro a alteração de cor e
rugosidade superficial de cinco resinas compostas, quando submetidas a ciclos de imersão em três soluções pigmentantes, café;
refrigerante; café e refrigerante para tal objetivo, sessenta corpos
de prova foram confeccionados de cada material, todas na cor
A3. Medições de translucidez e de rugosidade iniciais foram
tomadas, por espectofotometro e rugosímetro. Em seguida as
amostras foram expostas às soluções potencialmente corantes,
em três ciclos diários por um período de 15 dias. Aferições finais
de rugosidade e translucidez foram tomadas, a média e o desvio
padrão computados para cada resina e com cada variante. Os
dados foram analisados inicialmente pelo teste one away ANOVA,

que constatou diferença significativa entre os grupos p< 0,05.
Posteriormente teste post hoc foi utilizado e ensaios de Tukey com
0,05 de significância. Após a análise dos resultados constatamos
que as substancias potencialmente corantes alteram a translucidez e rugosidade superficial, que a resina DURAFILL no meio
refrigerante (M3) foi a que menos pigmentou. E a resina CONCEPT no meio café ( M2) foi a que apresentou a menor perda de
rugosidade superficial. Resultados para o Coeficiente de Spearman de 0.38 e de Pearson de 0,04, foram obtidos, significando
que não há correlação entre a rugosidade e a translucidez..

INTRODUCTION
Esthetic demands have created the need for dentists to
have knowledge of color and its 3-dimensional nature,
as well as factors that influence its stability. Since
Bowen1,2 introduced resin composites to the market in
1963, studies have been conducted with the aim of minimizing dimensional alterations. However, as a result of
intrinsic and extrinsic coloring agents, the color stability
of esthetic restorative materials is extremely critical, creating the need for replacing restorations.
Some authors3-5 believe that color alteration also
occurs due to the weakening of the resin/load bond,
resulting in a reduction in the translucency of the mate-

rial due to the migration of colored products into the
resin matrix, promoting change in the restoration color
and leading to the need for its subsequent replacement.
Other researchers6-9 have observed that the fermentation promoted by some foods, as well as the ingestion
of potentially staining substances, such as coffee and
soft drinks, lead to staining of the restoration surface
within a short time. Authors have observed that tooth
brushing and chewing (physical agents) and the oral
environment itself (chemical agents) favor the increase in surface roughness due to greater bacterial plaque
accumulation, predisposing the patient to periodontal
diseases, caries and restoration staining by capturing
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pigments contained in foods10. The surface microhardness of resin obtained after polymerization is an
important physical property with regard to maintaining the color and degree of polymerization11-13. The
surface roughness of resins, even after finishing, is due
to irregularities in the arrangement of the inorganic
particles of the restorative material, easily staining the
surfaces by mechanical adsorption3,8. In the specific
case of Coca-Cola, unspecific corrosion is promoted
over the entire resin surface, causing subsequent leaching on the surface14,15. The bright or matt texture of
the surface of a material depends on its smoothness,
which may be visually evaluated or numerically tested in vitro, by means of a roughness meter, which
allows the surface roughness to be quantified by calculating the Ra, which is the arithmetic mean deviation
of the profile; i.e. the higher the value, the rougher the
surface16. The aim of this study was to observe the alterations in surface translucency and roughness of five
commercial brands of resin composites, when submitted to three daily cycles of exposure to potentially
staining solutions, such as coffee and soft drink.
MATERIALS AND METHODS
Five resin composites were selected for this study:
CONCEPT (Vigodent- RJ, Brazil); SUPRAFILL (SS
White-Madleaze Estate, United Kingdom) HELIOFILL (Vigodent- RJ, Brazil); FILL MAGIC (VigodentRJ Brazil) and DURAFILL (Heraeus Kulzer-Hanau,
Germany) all in shade A3. Three hundred test specimens were made –60 from each selected resin– using
20 transparent, colorless acrylic plates containing 15
niches per plate, measuring 8 mm in diameter and 2 mm
deep. The resin composites were inserted and compacted in the respective niches in single increments. Then
the niches were covered with a polyester strip and a

glass plate placed over it, so that the resin was limited
to the niche, and a very smooth surface was obtained
(Fig. 1). The samples were polymerized for 40 seconds,
using a light polymerizer Optilight 600 (Gnatus, Ribeirão Preto, São Paulo) and excess resin was removed
with a scalpel blade. The 300 resin composite test specimens were kept in artificial saliva at 37°C (+/-1/C)
for 24 hours. After this period the samples were submitted to initial color readouts by spectrophotometer
(Minolta Model CM 3720 D New Jersey USA). The
initial roughness measurements were taken after spectrophotometry, using a hand-held roughness meter
(Hand-held Roughness Tester TR 200, Peking, China).
Four types of immersion mediums were used: artificial
saliva (M1), coffee (M2), soft drink (M3), coffee plus
soft drink (M4). The test specimens were divided into
four groups, with 15 specimens in each group, and stored in artificial saliva. Group 1 remained in artificial
saliva (M1), at a temperature of 37°C (+/1°C). Group
2 was submitted to three daily cycles of immersion in
coffee (30g of coffee powder/300 ml of water) at a temperature of 55°C (M2), for three minutes. Group 3 was
submitted to three daily cycles of immersion in soft
drink (Coca Cola), at a temperature of 5°C, for five
minutes (M3). Group 4 was subjected to three daily
cycles of immersion in coffee at 55°C for three minutes, immediately followed by immersion in the soft
drink (Coca Cola) at 5°C for five minutes (M4). Between cycles the test specimens were stored in artificial
saliva, in a bacteriological oven at a temperature of
37°C (+/-1°C). The artificial saliva, coffee and soft
drink were changed after each cycle. At the end of the
15 days, new measurements were taken in the roughness meter (Hand-held Roughness Tester TR 200,
Peking, China- Fig. 2) and spectrophotometer (Minolta Model CM 3720 D New Jersey USA- Fig. 3). To

Fig. 1: Test specimen matrix for obtaining the 15 specimens.

Fig. 2: Measurements being taken with the roughness meter.
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observe and record the color alteration values of the
resins studied, the CIE L* a* b* system of color coordinates was used. This system uses three coordinates L*, a*, b*- to define the colors. Coordinate L* represents luminosity, the variation of color between black
(L=0) and white (L=100). Coordinates a* and b* represent the chromatic scale, where the value a* determines
the variations between red (+a*) and green (-a*), and
the value b*, the variations between yellow (+b*) and
blue (-b*). These values were used to obtain the total
color alteration of the specimens after they had been
submitted to the experimental conditions. These measurements were obtained at the Chemical and Textile
Industry Technology Center “SENAI CETIC” (Centro
de Tecnologia da Indústria Quimica e Têxtil, Campus
Riachuelo, RJ, Brazil). After thermal cycling in the four
different solutions (saliva, coffee, soft drink, coffee
plus soft drink), the roughness and luminosity variations of all the resins used in this experiment were
tabulated and submitted to the one way ANOVA test
using the software SPSS v 13.0, (SPSS Chicago, IL).
RESULTS
When the initial and final roughness and translucency measurements had been obtained, mean and
standard deviation were calculated for each resin
and each variable. The data were initially analyzed

5

Fig. 3: Spectrophotometer (Minolta Model CM 3720 D, New
Jersey, USA).

by the one way ANOVA test, which showed significant differences among the groups (p<0.05).
Afterwards, the Tukey test at a significance level of
0.05 showed that the most significant translucency
and roughness alterations occurred in the resins.
The data of this in vitro experiment showed that immersion in soft drink and coffee reduced the translucency
and increased the roughness of the studied materials.
Spearman and Pearson Coefficients of 0.38 and 0.04
respectively were obtained, signifying that there was
no correlation between roughness and translucency.
By evaluating the means contained in Table 1 it was
observed that all the resins showed the least loss of

Table 1: Translucency and Roughness Differences.
Roughness Difference

Resin

Medium

Translucency Difference

Concept

Artificial saliva
Coffee
Soft drink
Coffee & soft drink

-0.112 ± 0.342
-3.769 ± 1.897
-0.216 ± 0.755
-3.535 ± 1.651

0.061 ± 0.0151
0.013 ± 0.022
0.014 ± 0.024
0.019 ± 0.02

Suprafill

Artificial saliva
Coffee
Soft drink
Coffee & soft drink

-0.329 ± 0.164
-2.079 ± 1.383
-0.246 ± 0.353
-3.284 ± 1.054

0.007 ± 0.01
0.076 ± 0.264
0.018 ± 0.021
0.014 ± 0.012

Heliofill

Artificial saliva
Coffee
Soft drink
Coffee & soft drink

-0.231 ± 0.291
-2.842 ± 1.483
-0.438 ± 0.199
-1.829 ± 0.653

0.107 ± 0.131
0.045 ± 0.089
0.043 ± 0.028
0.109 ± 0.174

Fill Magic

Artificial saliva
Coffee
Soft drink
Coffee & soft drink

-0.089 ± 0.213
-4.158 ± 2.599
-0.493 ± 0.219
-4.631 ± 2.193

0.014 ± 0.02
0.01 ± 0.016
0.007 ± 0.006
0.025 ± 0.043

Durafill

Artificial Saliva
Coffee
Soft drink
Coffee & soft drink

-0.094 ± 0.049
-1.499 ± 0.174
-0.158 ± 0.15
-1.197 ± 0.188

0.008 ± 0.013
0.015 ± 0.012
0.011 ± 0.06
0.007 ± 0.012

n = 15 in each condition. Values are expressed as mean ± standard deviation
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translucency when exposed to the soft drink
medium (M3). DURAFILL resin in the soft drink
medium (M3) was the least pigmented, and CONCEPT resin in the coffee medium (M2) showed the
the least loss of surface smoothness.
DISCUSSION
Our research showed that there are alterations in the
translucency and roughness of resin composites
when they are in contact with potentially staining
substances such as coffee and soft drink, and it would
seem possible to make this correlation between the
type and quantity of load contained in the resin composites. Composites are influenced by the size, type
and volume of load particles, and by the proportion
in which this load is adhered to the resinous matrix1719
. Dinelli et al6,20 observed staining of esthetic
materials caused by solutions of nicotine, coffee,
wine and Coca-Cola, demonstrating that the translucency of the material is affected in such a way that
the more pigmentation there is, the more opaque it
will be. With regard to this factor, there are various
controversial opinions among authors, with Minello8
reporting that wine has greater staining potential. On
the other hand, other authors1,21 report that coffee
stains more than wine. Other researchers22-24 exposed samples of esthetic restorative materials to the
following beverages: red wine (pH 3.7), coffee (pH
5.01) and tea (pH 5.38), and found that coffee and
tea promoted more significant surface alterations
than wine, even though wine has a lower pH. Coffee
caused severe surface staining, which may be associated with an increase in surface roughness due to
the solution having an acid pH of approximately

5.01, and a correlation can be made between the type
and quantity of load and the capacity of coffee to dissolve at a temperature of 55º. There was a reduction
in the surface roughness of the test specimens submitted to the soft drink solution (Coca-Cola), which
has a low pH of about 2.7, also attributed to the
degradation process of the organic matrix of the
composite. Other elements studied by these researchers15,25,26 were dissolved hydrocarbons, which
might have acted on the corrosion of the polymers
present in the resin, thus causing leaching on the surface after corrosion. In this study it was observed that
coffee associated with soft drink was the medium
that presented the highest significant indexes of both
translucency and roughness. Although there are
various studies 6,9,24,27 on the surface roughness of
esthetic materials, there is as yet little specific information about the action of beverages on these
restorative materials5,28. In this study it was observed
that the resins that presented a high index of significance for translucency did not coincide with the
high indices of significance for roughness. The
resin FILLMAGIC in the coffee and soft drink
medium (M4) had the most significant translucency
value, while CONCEPT in the soft drink medium
(M3) had the most significant roughness value. The
results of this study may provide dentists with a clinical view, although further research is necessary
for evaluationg the alterations and correlations of
the potentially coloring substances and their simultaneous effects on translucency and surface
smoothness of resins, not only qualitatively, but also
quantitatively, in order to enable comparison of
these findings.
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