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ABSTRACT

Background: Nanofiller composite resin has good mechanical strength also used for restoration that require aesthetics.
However, resin composites can experience discoloration resulting in extrinsic or intrinsic factors. To produce perfect
polymerization, glycerin can be used as an air-inhibition coating to prevent the formation of Oxygen-Inhibited Layer
resulting in a more stable over discoloration. Purpose: To knowing the color change due to the application of glycerin on
nanofiller composite resin immersed in turmeric extract solution. Methods: It is a laboratory experimental study with a
Pre-Test-Post-Test Control Group Design using 28 samples of 3M ESPE Filtek 350XT nanofiller composite resin divided
into 4 groups, namely the group with glycerin application and without glycerin application which were soaked in turmeric
extract with and saline for 4 days. The color changes were measured using a CHNSpec CS-10 colorimeter before and
after immersion. Results: Nanofiller composite resin with turmeric extract immersion without glycerin application had
an average discoloration of 90.97 + 23.26 while with glycerin application it had a lower average of 84.37 + 9.24. On
the results of the independent sample t-test with a significant level of 5%, it has a value of p = 0.506 > 0.05. Conclusion:
Composite resin with glycerin application experienced less color change than composite resin without glycerin application
in turmeric extract immersion, but statistically not significant.
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INTRODUCTION

Dental caries or tooth decay still has a high prevalence
rate in Indonesia. Based on the Riskesdas 2018 report the
prevalence of caries in Indonesia reached 88.8%.' Tooth
decay can be treated with a restorative approach. The use
of composite resin as a general filling material was chosen
because of its good aesthetics and mechanical properties. In
addition, composite resins are also available in a variety of
consistencies for easy manipulation and good capability as
a direct-filling material.>* Development of nanotechnology
to improve the mechanical properties, chemical properties,
and optical properties of composite resins’® produces a new
type of composite resin, one of which is nanofiller composite
resin which has good mechanical strength and supports
restorations that require good aesthetics.*

In addition to its advantages, composite resin also has
disadvantages, namely it can experience discoloration which
is certainly a problem for patients because it requires more
time and costs to replace restorations.® The color change
can be caused by intrinsic factors or extrinsic factors.

Intrinsic factors are factors that come from the composite
resin itself such as the composition of the composite resin.’
Composite resin has a matrix that is hydrophilic which
causes an increase in the amount of water that diffuses and
the presence of air bubbles.? Oxygen in contact with free
radicals formed in the initiation process will inhibit the
polymerization reaction of the composite resin and produce
an Oxygen-Inhibited Layer (OIL). This layer has polymer
bonds that are prone to discoloration and surface roughness
in the composite resin® which can be caused by microcracks.
The empty space formed due to microcracks between the
matrix bonds which increases in number will make it easier
for water and dissolved dyes to diffuse so that accumulation
occurs which causes the composite resin to appear to change
color.'"!2 Extrinsic factors are factors that can come from
dye to exposure to food and drink ingredients that contain
color, temperature, the stages in making restorations, as
well as the condition of the patient’s oral cavity which can
cause discoloration of the composite resin.’

Indonesian people have a habit and culture of self-
medication by utilizing medicinal plants such as consuming
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fresh herbs as evidenced by a study conducted in the city of
Yogyakarta involving 640 respondents.'* Based on the 2018
Riskesdas, 48% of Indonesian people still use traditional
health services by consuming ready-made ingredients and
another 31.8% consume homemade ingredients.' Jamu
kuning tamarind is a variation of herbal medicine made
from turmeric (Curcuma domestica Val.) or turmeric
in Indonesian and the fruit/leaves of the tamarind plant
(Tamarindus indica L.) which has a sweet and sour taste.'*
Curcumin is the dominant compound of the curcuminoids
contained in Curcuma longa which can give a yellow color.”
Studies conducted by Singh (2013) and Sachdeva, et al.
(2022) proved in vitro that if there was a color change of
the 3M FILTEK ESPE Z350 nanocomposite in a turmeric
solution.'*!

Glycerin (C,H,O,) is the result of purification from the
reaction of oil and fat with water which produces a clear,
colorless, thick consistency, odorless and has a sweet taste
and is stable to oxygen. This compound can be used as
an air-inhibition coating aimed at preventing the reaction
of free radicals with oxygen during the composite resin
polymerization process so that no OIL is formed.'”'®. No
OIL formation will result in a restoration that is more stable
against discoloration and roughness. From the description
above, this study aims to determine the differences in
the application of glycerin to discoloration of nanofiller
composite resins with glycerin applied and nanofiller
composite resins without glycerin applied in turmeric
extract solution immersion.

MATERIALS AND METHODS

The type of research used was laboratory experimental
conducted at the Research Center Laboratory, Faculty of
Dentistry, Airlangga University, with the research design
is Pretest-Posttest Group design. The sample used was
nanofiller composite resin (Filtek Z350XT, 3M ESPE,
USA) in the form of a disc with a diameter of 10 mm and
a thickness of 3 mm. This study consisted of 28 samples
divided into 4 groups consisting of Group 1 which was the
sample group without glycerin application immersed in
saline, Group 2 which was the sample group with glycerin
application immersed in saline, Group 3 was the sample
group without application glycerin immersed in turmeric
extract, and Group 4 is the sample group with the application
of glycerin immersed in turmeric extract.

Sample preparation was carried out by inserting the
nanofiller composite into an acrylic plate mold that had
been coated with Vaseline using a plastic filling instrument,
after that it was flattened using a glass lab and given a load
and tidied up, the glycerin was taken using a micropipette
(50 pl) and leveled using a micro brush in one layer on the
composite group coated with glycerin. The wavelength
of light cure light is measured with a light-meter 400-600
nm, after that, light curing was carried out for 20 seconds
on both sample surfaces. The sample is released in the
opposite direction so that the wings are cut by the edge of

the acrylic plate. The surface of the sample is cleaned once
using a cotton swab soaked in 70% alcohol on the surface
of the composite. The surface of the sample that will not
be treated is coated with clear colored polish so it does not
absorb liquid. Place the sample in an acrylic container that
has been coded on the lid.

Preparation of turmeric extract solution by mixing 4
grams of Herbana Relief Sari turmeric extract powder
with 200 mL of water at 100°C. The solution was allowed
to stand at 37°C. Before soaking the composite samples,
color measurements were carried out using the CHNSpec
CS-10 colorimeter. Samples were immersed in the
immersion medium according to each sample group and
placed in an incubator at 37°C for 4 days with the soaking
medium replaced every 24 hours to reduce the absorption
saturation of the composite. After soaking, the color was
measured. The results of color measurements before and
after calculations are carried out using the formula!®2’:

AE,. = [(AL*) + (Aa*) + (Ab*)]”
Notes:
AE,, = color change of nanofiller composite resin.
AL = value of color lightness.
Aa = substraction of red with green (red-green).
Ab = substraction of yellow with blue (yellow-blue).

The data obtained was then processed by statistical
tests, namely the normality test using the Shapiro Wilk Test
statistic, the homogeneity test with the Levene test, and the
Independent T-test.

RESULTS

In this study there were 4 treatment groups, each group
having 7 samples. From the research conducted, the results
were obtained as shown below (Figure 1). Based on Table 1
it can be seen that group 1 has an average discoloration
(AEab) 0f2.20+0.19, group 2 has an average discoloration
(AEab) 0f2.09 +0.52, Group 3 has an average discoloration
(AEab) 90.97 + 23.26, and group 4 had an average color
change (AEab) of 84.37 + 9.24. The results of the normality
test using the Shapiro Wilk Test statistic result if the data for
all sample groups are normally distributed with a p-value>
0.05 with a significance level of 5% so that they meet the
requirements for using the Independent T-test. The results
of the homogeneity test in this study were obtained if the
sample group 1 had a homogeneous data variant (p>0.05),
while the other three groups were not homogeneous
(p<0.05).

Based on Table 2, The results of the independent T-test
for differences in the color change of nanofiller composite
resin based on the application of glycerin had a value of
p = 0.599 > 0.05 in both the groups soaked in saline and
turmeric extract so that it can be concluded that there
was no significant difference between the average color
change of the immersion nanofiller composite resin. saline
without glycerin or with glycerin. While the results of
the independent T-test the difference in color change of
nanofiller composite resin based on soaking had a p value
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<0.05 both in the group without glycerin application and
with glycerin application which showed that immersion with
turmeric extract had a significant impact on increasing the
color change score of nanofiller composite resin. compared
to saline immersion either with glycerin application or
without glycerin application.

DISCUSSION

This study aims to determine the color change that occurs
due to the application of glycerin on nanofiller composite
resin soaked in turmeric extract solution. From the results
of descriptive analysis in this study, it was found that

Figure 1. Samples after immersion in saline (left side of the line) and turmeric extract (right side of the line).
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Figure 2. Graph of average color change of nanofiller composite resin ((AEab).

Table 1.  Characteristics of nanofiller composite resin discoloration data
Group n Mean + SD Normality (p) Homogeneity (p)
Saline W@thout Glyperin 7 2.20+0.19 0.061%* 0.184**
With Glycerin 7 2.09+ 0.52 0.784* 0.016
Turmeric Extract Without Glycerin 7 90.97+23.26 0.130% 0.000
With Glycerin 7 84.37+9.24 0.583* 0.004

Description: n = number of samples. Mean = Average color change of nanofiller composite resin (AEab). SD = Standard Deviation.
* = Shapiro Wilk test with a significant level of 5%: normal data (p > 0.05) ** = Levene’s test with a significant level of 5%:

homogeneous data (p > 0.05).

Table 2. Independent T-test comparative test results
Based on glycerin application
Immersion - - Mean £ SD - - P
Without Glycerin With Glycerin
Saline 2.20+0.19 2.09+0.52 0.599
Turmeric Extract 90.97 +23.26 84.37 +9.24 0.506

Based on Immersion

Glycerin application - Mean £ SD - P
Saline Turmeric Extract
Without Glycerin 2.20+0.19 90.97 +23.26 0.000%*
With Glycerin 2.09 +0.52 84.37+9.24 0.000*
* = p<0.05 (Significantly different with a significant level of 5%)
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the color change of nanofiller composite resin soaked in
turmeric extract for 4 days without glycerin application
had an average color change (90.97 + 23.26 AEab) higher
than the average color change of nanofiller composite resin.
with glycerin application (84.37 +9.24 AEab). Likewise, in
saline immersion, the average color change in the sample
group without glycerin application (2.20 + 0.19) was higher
than the average color change in nanofiller composite resin
with glycerin application (2.09 + 0.52). However, statistical
testing using the Independent T-test, found no significant
difference (p> 0.05) between the average color change of
nanofiller composite resin without glycerin application
and with glycerin application, both in turmeric extract
immersion and saline immersion. Meanwhile, based on
the type of immersion solution, the descriptive analysis
results show that the average color change of nanofiller
composite resin by immersion of turmeric extract is higher
than the average color change of nanofiller composite
resin soaked in saline solution, both in the treatment group
without glycerin application. Statistical testing using the
Independent T-test also showed that there was a significant
difference between the average color change of nanofiller
composite resin based on soaking, both in the treatment
group without glycerin application (p=0.000, p<0.05) and
in the treatment group with glycerin application (p=0.000,
p<0.05). This can also be interpreted if immersion with
turmeric extract has a significant impact on increasing the
color change score of nanofiller composite resin compared
to saline immersion with either glycerin application or
without glycerin application.

The color changes that occur in the composite resin
can be observed visually or using instruments. However,
the use of instruments, namely a spectrophotometer and
colorimeter, is preferred over a visual inspection to detect
and evaluate changes in color because it is considered
more objective and reduces the probability of error due
to subjective interpretation.'*¢ The instrument uses the
CIE Lab system developed in 1978 by the Commission
Internationale de I’Eclairage. Measurements using this
system are based on human perception®. Referring to the
CIE Lab system, the color change or (AE) is measured using
a 3-dimensional variation of the color space with the CIE
Lab scale coordinate system, namely L*, a*, and b*.!*?
L* (lightness) has a scale of 0 to indicate black to 100 to
indicate white. a* is chroma which interprets reddish color
for positive values and green for negative values. b* is
chroma which interprets yellowish for positive values and
bluish for negative values.®?!

The results in this study are inconsistent with the theory
which should indicate a significant color difference between
samples with glycerin application and without glycerin
application in turmeric extract immersion. In theory,
glycerin can be used as an air-inhibition coating aimed
at preventing the reaction of free radicals with oxygen
during the composite resin polymerization process so that
no OIL is formed.'”'® Oxygen-Inhibited Layer (OIL) is
a layer containing residual monomers resulting from the
involvement of oxygen which binds to free radicals during

the polymerization reaction thereby converting highly
reactive radicals into stable hydroperoxides. Free radicals
that have reacted with oxygen will not bind to the monomer
and produce peroxide radicals which reduce the degree
of conversion and also produce bonds that are prone to
discoloration and form a rough restoration surface which
can cause discoloration.”!"181°

However, research conducted by Borges, et al. (2021)
showed the same results as this study, namely that there was
no significant difference in the use of glycerin on the surface
discoloration of composite resin samples that were treated
by immersion in a drink containing color.’ This may occur
due to several limitations such as the experimental design
that should be adjusted in order to be able to represent the
condition in the oral cavity and the activity of consuming
materials containing food coloring so as to produce more
relevant data. The same limitation also occurs in this study,
namely the research design which does not represent the
condition in the oral cavity and the activity of consuming
turmeric extract so that the results of the research are not
in accordance with the theory. In addition, this study used
turmeric extract with a high curcumin content of 11.86%
in a 4-day soaking time which allowed a bias in the results
of the color change score of the nanofiller composite
resin considering other studies using turmeric solution
as a soaking medium as was done Yew, H.Z. (2012),
Thaliyadeth, et al, (2019), and Bhat, et al (2019)?2232
only using turmeric solution without extraction so that
the curcumin content in the media used was much less
than that used in this study. The content of curcuminoids
in turmeric is as much as 3-15% with the most curcumin
component being 71.5%. The concentration of curcumin
compounds also remains dominant in the form of turmeric
powder, which is 7.798%.% The amount of glycerin applied
is also an aspect that needs further analysis as a limitation
in this study. The study was conducted using glycerin in an
amount of 50 microliters which was applied to the surface
of a composite resin sample with a diameter of 10 mm so
that the glycerin used in that amount resulted in inadequate
surface coating ability during irradiation. These limitations
can affect the results of the study.

The results of this study also show that soaking
turmeric extract has a significant effect on increasing the
color change score of the nanofiller composite resin which
is in accordance with previous studies in assessing the
color change of composite resin in immersion of turmeric
solution.?*** In several previous studies that aimed to
determine the color change in composite resin in different
immersion media, immersion in turmeric solution had
the highest color change score (AE) compared to other
immersion media. These results can occur because turmeric
has small molecular particles’ so that it is easy to enter
with water considering that the 3M ESPE Filtek Z350
nanofiller composite resin contains TEGDMA which has
a heterogeneous polymer form resulting in microporous
formations.?® The level of discoloration in nanohybrid and
nanofiller composite resins due to exposure to turmeric is
influenced by the concentration and duration of exposure
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to the composite resin with turmeric solution. Research
conducted by Monika, et al, (2018) proved that samples
soaked in turmeric solution for 48 hours had a higher
color change score (AE) than samples soaked in turmeric
solution for 24 hours. The study also showed that there
was a significant difference between the color changes
that occurred in samples soaked in turmeric solution with
the smallest concentration of 0.015% and samples soaked
in turmeric solution with higher concentrations of 0.15%,
1.15%, and 15%. %.%!

From this study it was concluded that the composite resin
with glycerin application experienced less discoloration
(AEab = 84.37 + 9.24) than the composite resin without
glycerin application (AEab = 90.97 + 23.26) in turmeric
extract immersion, but statistically not significant.
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