








Effect of Resin Solvent on Color and Roughness of Resin Composite
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Figs 2A and B: Te-Econom and Tetric EvoCeram specimens; (A) Before
treatment; (B) After treatment with resin remover for 8 minutes

materials was statistically non-significant at p value > 0.05 as
revealed with the un-paired t test. However, after 3-minutes
immersion in the resin remover, the Te-Econom resin composite
recorded a statistically significantly higher mean surface roughness
compared to the Tetric EvoCeram. The difference was statistically
significant at p value < 0.05 as revealed with the un-paired t test.
A statistical comparison of surface roughness of both materials
regardless of immersion in the resin remover showed that the
Te-Econom recorded statistically non-significant (p = 0.3384 >
0.05) differences in mean roughness values compared to the Tetric
EvoCeram as revealed by the two-way ANOVA test.

Correlation between roughness (Ra) and color change
(AE)

The Pearson’s correlation coefficient (r) scaled from -1 to 1.
Negative values denote a negative correlation, positive values
denote a positive correlation, and zero value indicates no
correlation. In addition, r values near to —1 or +1 denote a strong
negative or positive correlation, respectively, whereas r values
remote from —1 or +1 indicate a weak negative and positive
correlation, respectively. The correlation between color change
and surface roughness change was non-significant as revealed by
Pearson correlation (r = 0.3466, r> = 0.1201, p < 0.05) and shown
in Figure 3.

Discussion

Color is assessed in dentistry by two methods: instrumental and
visual. Instrumental colorimetry reduces subjective errors during

color assessment and measures slight color differences compared
to naked eyes." The CIE Lab system was found appropriate to
determine small differences in color.2%?" In the present study, a AE
3.3 was considered as an unacceptable clinical level.?? However,
during removal of failed restoration, even a value of AE 1 is sufficient
for a professional dentist to identify the restoration from the tooth.?'
Surface texture could affect color of the restoration as it affects
light reflection.?>2* Therefore, all specimens were polished with
Soflex discs for standardization purpose. Measurements of surface
roughness was made in the present study using optical profilometry
without contact in order to provide 3D surface analysis at the
nanometer level without damage to the surface.'®?> Specimens
were stored for one week before measurement as most water
sorption and staining susceptibility was found to occur during the
first week.2 The staining periods tested were 3, 5, and 8 minutes
following the manufacturer’s instructions and to simulate a clinical
situation.

In the present study, both Tetric EvoCeram and Te-Econom
group showed clinically unacceptable discoloration after 8-minutes
immersion in the resin remover. The staining of Te-Econom might
be caused by its content of triethylene glycol dimethacrylate
(TEGDMA). The presence of the ethoxy group in TEGDMA (which
is hydrophilic) might lead to an increased water sorption, allowing
penetration of water into the matrix or filler-matrix interface and
hence an increased susceptibility to environmental stains.”’ The
Tetric EvoCeram contains copolymer fillers; hence, the resin remover
would affect the resin matrix in addition to filler components with
a subsequent more penetration inside the composite. This was
in accordance with the study of Telang et al.?® Increased time of
immersion till 8 minutes increased significantly the color change.
This agreed with that reported by other researchers.?%3° The
surface roughness recorded in the present study is above 0.2 pm.
Some studies reported a surface roughness value of 0.2 ym to be
the threshold at which plaque accumulation occurs. Accordingly,
it might allow stain adsorption for both materials.3'

In the present study, regardless of the treatment solution, it was
found that Tetric EvoCeram resin composites revealed a higher color
change compared to the microhybrid Te-Econom resin composite.
The Te-Econom contains TEGDMA, which is absent in the Tetric
evo ceram. Although Te-Econom contains a more hydrophilic
component, it showed better stain resistance. This might be due
to a better degree of polymerization, where TEGDMA was shown
to improve the degree of conversion.3? This result is in agreement
with other researchers who reported that composites having a
smaller filler size not necessarily reveal lower staining.3>3* On the
other hand, the results opposed the findings of other researchers
who found that TEGDMA-containing composites showed more
staining than TEGDMA-free resin composites.>>3¢ In the present
study, although both materials were eventually discolored, the rate

Table 3: Surface roughness (um) (mean + SD) for both resin composites groups before and after different immersion times in the resin remover

Te-Econom resin composite Tetric EvoCeram resin composite Statistics
Variables Mean SD Mean SD p value
Treatment solution Baseline 0.257057° 0.002575 0.257627° 0.00178 0.6650 ns
time Three minutes 0.257137° 0.001585 0.25507° 0.00199 0.0428*
Five minutes 0.256513° 0.001719 0.257083° 0.002107 0.6083 ns
Eight minutes 0.25692° 0.001696 0.255797° 0.001396 0.2123 ns
Statistics p value 0.9519 ns 0.0421*

Different superscript's in the same column denote significant difference (p < 0.05); ns, non-significant (p > 0.05); *, significant (p < 0.05)
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Fig. 3: A linear figure of correlation between total color change and roughness change

of color change was material-dependent. This result agrees with
the findings of other researchers 3%37-40

Considering the effect of the resin remover on the surface
roughness, the Te-Econom showed non-significant changes in
the surface roughness after immersion in the resin remover. For
the Tetric EvoCeram, the surface roughness was higher at the
baseline and after 5-minutes immersion in the resin remover
compared to values after 3- and 8-minutes immersion times. This
agreed with the study of Tavangar et al., who found that changes
in the surface roughness of resin composites by immersion in
coffee, cola or distilled water depend on the type of material and
polishing technique.> This difference might be due to the chemical
degradation of resin matrix by the resin remover in addition to
degradation of a prepolymerized filler inside the Tetric EvoCeram.
However, it should be noted that the actual change in roughness
of Tetric EvoCeram ranged from 0.255 pm to 0.257 um throughout
test periods.

A comparison of surface roughness of both materials revealed
that Tetric Evo Ceram had a comparable surface roughness to
the Te-Econom except after 3 minutes; the surface roughness of
Te-Econom was higher compared to the Tetric Evo Ceram. For the
Te-Econom, the filler size range is larger (0.04 and 7 um) than that
of the Tetric Evo Ceram (40 nm and 3 um). Previous studies examined
the influence of four finishing methods (Astropol, Enhance, PoGo
and SofLex discs) on the roughness of nanohybrid and microhybrid
resin composite. They showed that before finishing, surface
roughness between two materials differed significantly. However,
after finishing, no significant differences in surface roughness was
detected.*"*? In the present study, the materials were polished using
Soflex discs before measurement of surface roughness. In addition,
filler loading of Te-Econom and Tetric Evo Ceram is similar.*?

In the present study, non-significant correlation was found
between changes in color and surface roughness. This was in
accordance with that observed by other researchers, 2404445

For the hypothesis tested, the first hypothesis was partially
accepted as the resin remover stained the tested resin composites,
but did not significantly affect the surface roughness of the
Te-Econom. The second hypothesis was partially accepted as
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increasing time from 3 to 8 minutes increased the staining of studied
resin composites but did not affect the surface roughness of the
Te-Econom. The third hypothesis was rejected as no correlation
was found between changes in the color and surface roughness.

LIMITATIONS OF THE STUDY

This study examined only the color and roughness changes of A3
shades, which make the results not applicable to other shades.” Also,
samples prepared in the present study were flat, but in a clinical
situation, restoration had different configurations with different
polishing techniques. Therefore, clinical studies are recommended.

CONCLUSION

Within the limitation of this study, it was concluded that the resin
solvent changed the color of the microhybrid resin composite
and nanocomposite. Increasing the immersion time to 8 minutes
increased the color change for both resin composites. For surface
roughness, the change was more material-dependent. There was
no correlation between changes in color and surface roughness.

CLINICAL SIGNIFICANCE

Resin solvent had potentials to be used for detection of resin
composites from the tooth structure during removal of resin
composite restoratives. Also, it could be used for identification of
resin composites from the tooth structure and hence the removal
of remnants of resin composite after orthodontic treatments.
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