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ABSTRACT

Aim: The aim of this study was to evaluate the effect of three mouthwashes on colour changes of two different
composite resins stained with tea. Materials and Methods: Twenty Five specimens were prepared for each of the two
composite resins Filtek Z350 (Z350) and Polofil Supra (PS), and the specimens were then stained in a tea solution.
Each composite group was randomly divided into five subgroups (n = 5) according to the immersion solution: Distilled
water (DW) (negative control); Crest 3D White mouthwash (CR); Listerine whitening mouthwash (LS); Colgate Optic
White Mouthwash(CO), and Opalescence PF gel (OP) (16% carbamide peroxide, positive control). The colour of the
specimens was measured with a spectrophotometer according to the CIEL*a*b* colour scale at baseline, after staining,
and on the 7th, 28th, and 56th days of the treatment period. The colour differences (AE) were analysed with a two way
ANOVA followed by Tukey's test (P < 0.05). Results: The discoloration of the specimens after immersion in the
mouthwashes decreased significantly over time. Only the staining of the Z350 specimens treated with CR, LS, and OP
decreased to a clinically acceptable level at the end-treatment period. Conclusion: The nanohybrid composite (Z350)

showed the least discoloration, followed by the microhybrid (Polofil Supra).
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INTRODUCTION:

Composite resins are commonly used in restorative
dentistry because they have excellent esthetic
properties and can be bonded to dentin and enamel.'
Their increasing popularity can be ascribed to
esthetic demands from patients for tooth-coloured
restorative materials. Although the initial esthetic
outcome may be excellent, one of the major
disadvantage of composite resins is discoloration
after prolonged exposure to varied conditions in the
oral cavity.” The change in colour and loss of shade
matching with the surrounding tooth structure cause
esthetic problems and may lead to the replacement
of restorations. This is a very expensive and time-
consuming process.™

The colour stability of composite materials has been
examined by artificial aging and by immersion in
colored solutions, such as tea, coffee, and red
wine.” A number of factors, such as incomplete
polymerization, water sorption, chemical reactivity,
diet, oral hygiene, and surface roughness of the
restoration, can influence the degree of
discoloration." The structure of the composite resin
and the characteristics of the particles have a direct
impact on the surface roughness and susceptibility
to extrinsic discoloration. Villita et al reported that
hydrophobic materials showed better colour
stability and stain resistance than hydrophilic
materials.”

Mouthwashes are very popular oral hygiene agents.
They can chemically control cariogenic biofilms
and aid remineralization. Due to the rise in patients'
concerns about the esthetic appearance of their teeth
in recent years, the number of mouthwash products
containing hydrogen peroxide has significantly
increased. Mouthwashes that include a low
concentration of hydrogen peroxide and sodium
hexametaphosphate can help prevent stains and
fight plaque buildup.”” Hydrogen peroxide
penetrates the tooth and produces free radicals,
which attack and break apart the chromophore
bonds of large, long chain, dark-coloured
molecules; this eventually breaks down the
molecules and chromophore bonds, resulting in
changes in tooth colour.”” However, in some cases,
hydrogen peroxide may not whiten teeth
substantially due to the method of application and
the length of time it is in contact with the teeth.
Ganay et al examined the effects of bleaching
agents on composite resin materials.”"* However,
there is little information available on the impact of
mouthwashes on stained direct composites.

AIMAND OBJECTIVES:

The aim of this in vitro study was to evaluate colour
changes in two stained universal composite resins
immersed for different times in three hydrogen
peroxide based mouthwashes compared with those
immersed in a 16% carbamide peroxide bleaching
gel.
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The null hypotheses were that:

1. The mouthwashes would not affect the colour
stability of the composite resins,

2. The immersion time in the mouthwashes would
not affect the results,

3. There would be no significant colour differences
among the mouthwashes used.

MATERIALSAND METHOD:

The details of the materials used in this study are
presented in Tables 1 and 2. Twenty five specimens
from each universal composite resin Filtek Z350
(Z35), and Polofil Supra(PS), A2 shade, were
prepared using a silicon cylindrical mould (10 mm
in diameter and 2 mm in depth). Each composite
resin was loaded into the mold, fixed on a glass
slide, and covered with a transparent Mylar strip.
Excess materials were then removed by applying
pressure on another glass slide placed on the Mylar
strip to obtain a flat surface. The composite resins
were polymerized with a light-emitting diode
(LED-D,Woodpecker) according to the
manufacturer's recommended cure time. The power
output of the light unit was checked using a power
meter (Bluephase Meter-11,Ivoclar Vivadent,India)
to maintain the light intensity at 800 mW/cm2. The
specimens were removed from the molds, and the
top and bottom surfaces of the composites were
polished with finer grit (Sof-Lex, 3M ESPE, St.
Paul, MN, USA) for 10s. The polishing process was
conducted using a low-speed handpiece under dry
conditions. To complete the polymerization, the
specimens were stored in distilled water and dark
containers at 37°C for 24 hours.

The prepared composite specimens were immersed
for 7 days in a tea mixture, which was prepared by
brewing 3.5 g of black tea (Tata Tea Gold, Tata
Tea,India) in 100 mL of boiled distilled water for
10-12 min. The specimens were then washed with
running distilled water for 1 min. Twenty -five
stained specimens per composite resin were then
randomly divided into five different groups (n = 5)
according to the immersion solution: Distilled
water (DW group, negative control), Crest 3D
White whitening mouthwash for 4 min daily for 56
days at 37°C (CR group), Listerine whitening
mouthwash for 4 min daily for 56 days at 37°C (LS
group), Colgate Optic White whitening mouthwash
for 4 min daily for 56 days at 37°C (CO group), and

a positive control group, with the specimens placed
in glass containers filled with bleaching gel
Opalescence PF (16% carbamide peroxide) for 4
hours daily at 37°C, for 14 days (OP group). All the
specimens were immersed in distilled water in dark
containers at 37°C for the rest of the day. After the
completion of bleaching with carbamide peroxide,
the specimens were immersed in distilled water
until the end of the experiment.

One trained operator used a digital
spectrophotometer (VITA Easyshade Advance,
Zahnfabrik, Bad Sackingen, Germany) to measure
the colour of each specimen in standardized
daylight against a standard white background. The
spectrophotometer was calibrated according to the
manufacturer's recommendations. The
spectrophotometric data were recorded according
to the colour system recommended by the
Commission international de 1'éclariage (CIELAB-
CIE1976 L*a*b*). The L* scale indicates the
amount of lightness in a specimen and varies from
black (0) to white (100). The a* scale indicates the
amount of red (+a*) and green (—a*) in the
specimens, and the b* scale denotes the amount of
yellow (+b*) and blue (—b*).

The colour measurements were performed at
different times: Baseline (before staining the
prepared composite specimens); after immersion in
the tea solution; and after 7 days, 28 days,

and 56 days of whitening. The colour difference
between two measurements was calculated using
the following formula':

AE =[(AL*) 2 + (Aa*) 2+ (Ab*) 2]0.5=[(L1-L0)2
+(al1-20)2+(b1-b0)2]0.5

Where the subscripts 0 and 1 denote the initial and
final measurements, respectively.

When AE values are below 3.3 units, the difference
is clinically acceptable.” Colour differences in this
study were calculated using baseline colour
parameters at each measurement time: After
staining (TO0), and on the 7th (T1), 28th (T2), and
56" (T3) days of the treatment period. In the
Opalescene group, the colour differences were
calculated on days 7, 14 (recorded as 28 days in this
study), and 56 of the treatment period.

Graph Pad Prism 7.0 was used to analyze the data.
Parametric tests were used, as the data were
normally distributed. After staining, the data
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obtained were assessed by a paired t test. Between treatments (vs distilled water), mean colour change
overtime was analysed by repeated measure two-way ANOVA. Within treatment, mean colour change at
specified time was analysed by paired t test. After the whitening period, analysis of the mean AE values
(between each mouthwashes) was performed with a two-way repeated-measure ANOVA and Tukey's multi-
group comparison testat P<0.05.

Table 1 - Composition of mouthwashes and bleaching gel used in this study

Brand name (code) Manufacture Material composition
Listerine whitening Johnson & Johnson Water, alcohol (8%), hydrogen
mouthwash (LS) Healthcare peroxide, tetrapotassium

Products, Skilman, NJ, USA | pyrophosphate,
pentasodium triphosphate, citric
acid, poloxamer 407, flavor,

sodium
saccharin, sucralose
Crest 3D White Multi-Care Procter & Gamble, Water, 1.5% hydrogen peroxide,
whitening mouthwash (CR) Cincinnati, propylene glycol, sodium
OH, USA hexametaphosphate, poloxamer

407, sodium citrate, flavor,
sodium saccharin, citric acid

Colgate optic white Water,  Glycerin, Propylene
mouthwash (CO) Glycol,  Sorbitol,  Hydrogen
Peroxide, Tetrapotassium

Pyrophosphate, Polysorbate 20,
Phosphoric  Acid, Tetrasodium
Pyrophosphate, Flavor, Citric

Acid, Sodium Saccharin,
Sucralose.
Opalescence PF 16% (OP) Ultradent Products Inc., Glycerin, water, xylitol,
South carbamide peroxide, flavor,
Jordan, UT, USA carbomer, PEG-300,

sodium hydroxide, potassium
nitrate, EDTA, sodium fluoride

Table 2 - Composition of composite resin materials tested in this study
Composition Resin type .
(code) (Universal,A2) Manufacture Composition
Filtek Nanofilled 3M ESPE, St. Resin-  bis-GMA,UDMA,TEGDMA  and
7350 (Z35) Paul, MN, bis-EMA
USA Filles-20nm silica filler, 4-11nm zirconia
filler, and aggregated zirconia/silica cluster
filler.
Filler amt-63.3vol %( 78.5 wt %)
: : Voco 60% vol%(76.5wt%),inorganic

IS)EL?E(IPS) Microhybrid GmbH, Germany fillers, microfillers (approx.. 0.05um%) and

micro particle fillers (approx.0.5-2 um)
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RESULTS

Mean staining (AE) of composites
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Mean Staining (AE)

Filtek Z350 Polofil Supra
Composite

Figure 1: Mean colour changes of composites after immersion in tea solution

The colour changes (AE) of all the composite resins after immersion in the tea solution are
represented in Figure 1. The level of staining differed significantly among the composite
resin groups (P <0.01) ** p <0.01

Figure 2: The mean+ standard deviations colour change over time after various mouthwashes
treatment (N=5 in each treatment)
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Table 1: The results of two way repeated measure ANOVA
FILTEK Z350
Effect | DF \ Mean Square \ F P
Tests of between-treatment effects
Mouth wash 3 8.65 6.4 0.0007
Composite 3 56.5 41.83 <.0001
Mouthwash x Composite 9 0.95 0.71 0.69

In Filtek Z350 composite, the results of the repeated measure ANOVA revealed that
the immersion time in the mouthwashes and mouthwash used, and the interactions
among them did not significantly affected the AE values (p=0.69)

Table 2: The results of two-way repeated-measure ANOVA

POLOFIL SUPRA
Effect | DF | Mean Square | F P
Tests of between-treatment effects
Mouth wash 3 24.89 132.84 <.0001
Composite 3 172.39 920.16 <.0001
Mouthwash x Composite 9 6.48 34.61 <.0001

In Polofil Supra composite, the results of the repeated measure ANOVA revealed that
the immersion time in the mouthwashes and mouthwash used, and the interactions
among them significantly affected the AE values (p=<.0001)




Khushboo S Shah et. al. : EFFECTS OF HYDROGEN PEROXIDE-BASED MOUTHWASHES
ON COLOUR CHANGES OF STAINED DIRECT COMPOSITE RESINS RESTORATIONS

DISCUSSION:

This in vitro study evaluated colour changes of
stained composite resin specimen treated with
commercially available mouthwashes containing
hydrogen peroxide. The findings of the two-way
ANOVA revealed that the immersion period and the
mouthwashes had a major influence on colour
changes. Thus, the null hypothesis that the
mouthwashes would have no effect on colour
stability of stained composite resin was rejected.

The colour stability of different composite resin
materials has been reported to be inconsistent." The
staining susceptibility of a composite resin may be
attributed to its resin matrix or filler type."
Antonson et al reported that the size and
composition of filler particles affect the roughness
of composite resin materials,” with smaller voids
left on the surface of nanohybrid composite resins
compared to other composite materials.”*" The
results of our study showed that the staining
susceptibility of a nanohybrid composite, Filtek
7350, was significantly lower than that of the other
composites.

One of the most prevalent drinks in the world is
tea.Tea produced more severe staining in tooth-
colored restorative materials than did cola-based
beverages.™ In the present study, tea staining was
preferred because tea has been proven to have a
higher capacity for staining composite resins than

. 15,
other solutions, such as coffee or other bevereges”
16.

The findings of the current study demonstrated that
the colour of the tea-stained Z350 specimens in the
Listerine and Crest 3D groups returned to baseline
after 56 days of immersion (AE < 3.3). Only the
mean AE values of the Z350 composite specimens
bleached with the at-home bleaching gel decreased
to an acceptable level after 14 days of the treatment.
Villalta et al.® examined the effects of bleaching
systems on colour changes of nanocomposite and
microhybrid resins stained with different solutions
and reported that the colors of both types of
composite specimens returned to the baseline. On
the other hand, in a study of the effectiveness of
mouthwashes in the colour recovery of a stained
microhybrid composite, Harorli et al.** found that
the immersion time in the mouthwash and the brand
of mouthwash had a significant effect on the color
recovery of the stained composite.

In the present study, Distilled Water was selected as
the negative control group because water is a
common component of both solid and liquid diets.
Hattab FN et al demonstrated that although water
helped to dissolve stains and ameliorated color
changes in composite resins, it did not fully dissolve
hydrophobic molecules.” In the present study, the
level of staining of Polofil Supra composites
significantly decreased with increased time when
immersed in Distilled Water but that of the Z350
composites did not change, which may be attributed
to various factors, such as the filler content, filler
type, and water solubility.

The mouthwashes tested in this study included
whitening products containing a low concentration
of hydrogen peroxide (1-2%), sodium
hexametaphosphate, and pyrophosphates. These
products work either by bleaching or by removal
and control of stains."”** The actual teeth whitening
mechanism of hydrogen peroxide is not fully
known, but it is thought to be the result of an
oxidation reaction in which the pigment molecules
are broken down.””

Lu H et al suggested that the colour change of
composite resins after the use of whitening agents
was due to extrinsic cleansing of specimens, not an
intrinsic colour change.8In the present study, the
mouthwashes were effective in removing stains
from the composite resins over time. At the end of
the 56-day treatment period, there were no
statistically significant differences in the color
change of any of the composites tested, irrespective
of the type of mouthwash used. Only the Listerine
mouthwash was as effective as the at-home
bleaching gel in removing stains from all the
composite resins tested.

Carbamide peroxide (16%) was chosen as the
positive control group because home bleaching
methods are commonly used in dental practice to
whiten teeth.””® Home bleaching gel (10%
carbamide peroxide) contains 3.5% hydrogen
peroxide, and this percentage is greater than that
found in the mouthwashes examined in this study.

The efficacy of whitening mouthwashes may be
decreased by the fact that they are in contact with
the teeth for a short period of time compared with
bleaching gel for use at home. In the present study,
the immersion time in the mouthwash had a
significant influence on stain removal from the
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composite. However, the continuous use of a
mouthwash can cause side effects, such as mucosa
desquamation, ulceration, inflammation, allergic
reactions, and burning mouth sensation.

Mouthwashes have become extremely popular
teeth whitening agents because of their ease of
application, low cost, and wide availability.
Consequently, after using whitening products, the
colour of the composite resin restoration may not
match that of the surrounding whitened teeth. Thus,
patients should be informed that replacement of
composite restorations in teeth may be required
after use of whitening mouthwash, depending upon
the extent of the color change.

This in vitro study evaluated the color stability of
two different composite resin materials after
immersion in only tea solution. The consumption of
different staining substances, immersion time in
staining solution, and absence of cleaning or
brushing of the specimens during the study are
significant factors affecting the colour stability of

@ ]

@ [ o
Filtek Z350 (N=25)

@ e ¢
Polofil Supra (n=25)

composite materials.” Therefore, additional studies
should be conducted to evaluate the effect of
mouthwashes in the composite materials under the
oral environment and different storage conditions.

CONCLUSION:

In conclusion, immersion in a tea solution caused
severe discoloration of the two composite types
studied. The nanohybrid composite (Z350) showed
the least discoloration, followed by the microhybrid
(Polofil Supra). The discoloration of the specimens
after immersion in the mouthwashes decreased
significantly over time. The colour alteration (AE)
in all the composite groups differed significantly at
the time intervals evaluated compared to the
Distilled Water group. Only the composites treated
with the Listerine mouthwash showed a similar
colour change to that of the Opalescene group. The
staining of the Z350 composite treated with Crest
3D and Listerine decreased to the clinically
acceptable level after the 56-day period.

S~

Vita Esayshade Advance
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