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Abstract

Aim: The goal of this study was to see how accelerated artificial ageing (AAA) affected the colour of
composite resins used in dentistry.

Materials and Methods: We piloted an invitro study with 2 nanofilled Premise and Filtek Z350 and
microfilled Spectrum TPH. A total of 90 specimens equally distributed for the three composites were
selected. The color measurements were obtained with a Spectrophotometer before and after invitro aging.
Data were analyzed using chi square test with p <0.05.

Results: There was observed a significant variation in the shades of all the composites. There was a
significant variation between the Nanocomposites and the microfilled composites.

Conclusions: All composite resins depicted a color change and the size of the particles may have impacted
the staining of the composites in vitro.
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Introduction

Because of the materials available, cosmetic
dentistry is now possible, but it may create
concerns when it comes to selecting restorative
materials, given the ambiguity about the effects
of time on chemical compounds, which can lead
to faults and a loss in durability. The demand for
high-color-stability restorative materials has
risen. [1] A number of laboratory experiments
have looked at the mechanical and aesthetic
qualities of the composite resins that are available
in order to reduce mechanical failures and colour
change. [2-5]

These researches are important for the
development of composite resins, as well as the
creation of novel materials and application
methodologies. [6-9] This has resulted in a
significant scientific, industrial, and technical
advancement, demonstrating an expanded
utilisation of such materials beyond their original
intended purpose of anterior tooth replacement.
[10]

Surface deterioration, superficial and marginal
colouring, and other structural changes occur in
these materials over time.

[11,12] Furthermore, there is evidence that their
colour stability and particle composition are
linked. The interface between the organic matrix
and the filler particles has long been thought to
be a crucial location for water absorption and, as
a result, for composite resin colour instability.
[13,14]

According to studies, composite resins with
bigger particles degrade more quickly and are
more vulnerable to water absorption and colour
change. [13,15] When it comes to colour
stability, another thing to consider is the shade,
since clearer composite resins absorb more
colours than darker composite resins. [13]

Color change is definitely one of the most
difficult changes that composite resins go
through, resulting in rapid and severe patient

displeasure and throwing doubt on the necessity
for entire or partial replacement.

[11,16]

Composite resins can discolour with time for a
variety of causes, both inherent and extrinsic.
Because it replicates the very complicated oral
environment, artificial ageing might create such
a change by the effect of UV radiation, humidity,
and temperature variations. [17]

The goal of this study was to see how accelerated
artificial ageing (AAA) affected the colour of
composite resins used in dentistry.

Materials and Methods

We piloted an invitro study using 2 nanofilled
Premise and Filtek Z350 and microfilled
Spectrum TPH. A total of 90 specimens equally
distributed for the three composites were
selected. The color measurements were obtained
with a Spectrophotometer before and after invitro
aging.

The Teflon matrix was designed with a flawlessly
smooth inner coating to suit the criteria for
specimens with dimensions of 15 mm in diameter
and 2 mm in height, resulting in samples with
opacity and diameter consistent  with
spectrophotometer calorimeter colour readings.

The protocols were followed for curing the
specimen based on manufactures instructions.

After the initial reading, the samples were placed
for artificial staining with the coffee and tea
drinks for aging. [*°]

Post aging, the specimens were again read with
the spectrophotometer. Thus, we obtained
measures of color change (AE) before and after
artificial ~ accelerated aging, which was
automatically calculated by the formula:!20-!]
Values of A L*, Aa*, Ab*, correspond to the
difference of the values L*, a*, b*, respectively,
compared to the first color reading (initial). AE

104 |Page



Madhur Aroraet al.

International Journal of Medical and Biomedical Studies (IJMBS)

values > 3.3
unacceptable.??]

arc

considered

clinically

Data were analyzed using IBM SPSS ver21 and

applying chi square test with p <0.05.

Results

We observed a significant variation for all the
composites before and after the aging. The
colorimetric results of the samples obtained
before and after the artificial accelerated aging
are shown in Tables 1,2

We also observed there was a significant
variation between the three composites. Table 3.

Table 1: Values before the aging of the composite resins

Composite resin L A B AL AA AB AE
Premise 61.38 1.91 16.52 —-0.31 0.07 —-0.71 1.19
Filtek Z350 68.73 1.01 12.74 —-0.52 0.42 0.41 1.92
Spectrum TPH 61.87 1.12 15.64 0.86 0.11 —-0.26 1.52
Table 2: Values after the aging of the composite resins
Composite resin L A B AL AA AB AE
Premise 66.39 2.57 10.09 3.22 0.17 —8.67 9.44
Filtek Z350 69.63 2.77 13.69 33 —0.81 —8.33 9.19
Spectrum TPH 70.48 3.36 13.82 2.52 —-0.96 —11.41 13.2
Table 3: Comparison of the aging between the composite resins for the AE.
Composite resin Premise Filtek Z350 Spectrum TPH | p
Before
Premise - 2.57 2.09 0.001
Filtek Z350 9.63 - 3.69 0.04
Spectrum TPH 7.48 3.36 - 0.021
After
Premise - 2.51 6.09 0.01
Filtek Z350 6.63 - 2.69 0.001
Spectrum TPH 6.48 2.31 - 0.05
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Discussion

Although light-colored composite resins have a
higher colour change than dark-colored resins
because they absorb more pigment, the results
showed that all composite resins had an
unacceptable colour change after the procedure,
which was influenced primarily by the strong
tendency of these resins to submit bluish colour.
This can be explained by the potential of a
significant breakdown of the organic matrix
resins, resulting in the filler particles' tones being
expressed in the final colour measurements.
Because colour changes are connected to the
porosity of the surface, the theory is that ageing
promotes an erosion aspect on the surface of
restorative  materials, exposing the load
components and contributing to an increase in
staining of composite resins. [23-30]

The same was observed in our study as a
difference in the color as calculated by the
spectrometry. This demonstrates that the color
varies depending on the composition and
trademark.

According to studies, the presence of urethane
dimethacrylate (UDMA) can result in better
conversion and thus greater colour stability of the
material, whereas the combination of bisphenol a
glycidyl ~ methacrylate (BisGMA) and
triethyleneglycol dimethacrylate (TEGDMA)
can result in lower colour stability due to a higher
propensity to water absorption. [17] In this study,
all the composites had similar constituents and
hence same was observed.

The size, kind, and volume of charged particles,
the type of matrix and monomer employed, the
depth of polymerization, and the degree of
adhesion to the composite resin matrix and
colourants, according to some writers, are all
directly connected to the colour stability of these
materials. [25-28] Schulze (2003)[18] discovered
that composite resins with a smaller number of
inorganic particles underwent major colour
changes, demonstrating a link between this

property and the composition of these materials.
This contradicted the findings of the current
study, which found that despite all composite
resins exhibiting unacceptable colour change
after the EAA, the microcomposite resin showed
the most colour change.

Composite resins containing big particles,
according to Kawaguchi [15], are more
vulnerable to water absorption and colour
alteration. Since a result, these findings
contradict the findings of the current
investigation, as the greater viscosity composite
resin hybrid, with its resulting low flow, did not
show the greatest colour shift when compared to
composite resins with smaller particle sizes.

There were few limitations like it being an invitro
study and the shades were not similar for all the
composites and hence may have impacted the
outcome.

Conclusion

Within the limitations of the study it can conclude
that all composite resins depicted a color change
and the size of the particles may have impacted
the staining of the composites in vitro. Further
studies are suggested to confirm the present
results.
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