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ABSTRACT

Introduction: Cention N is a resin based, self-adhesive, and self-curing restorative material. It is also a bulk fill tooth-coloured
restorative material that belongs to a new category of filling material called “Alkasite”. The present study aims at analysing the
colour stability of the alkasite restorative material cention N after brushing simulation with a herbal toothpaste and fluoridated
toothpaste.

Materials and methods: Cention N commercially available alkasite restorative material was chosen for this current study. 8
samples each of 10mm in diameter were prepared using the mould. The color stability prior to brushing of the prepared Cention
N circular discs were determined using a vita easy shades spectrophotometer. L, a and b values were obtained prior to brushing
simulation. 8 samples were placed in a brushing stimulator with 30000 cycles simulation. The colour stability value after
brushing was again determined using the vita easy shade spectrophotometer. The colour stability values prior and after
brushing stimulation were obtained and the values were tabulated, with the tabulated values analysis such as “t test” was
performed.
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Results: Mean AE value of fluoridated toothpaste was higher when compared to herbal toothpaste. Thus, cention N samples
brushed with fluoridated toothpaste were less color stable. p value - 0.17 > 0.05 indicating statistically insignificant

Conclusion: It was found that colour stability of Cention N material was better in samples where brushing simulation was done
with herbal toothpaste.

Keywords: Cention N, Color Stability, Brushing Stimulator, Spectrophotometer, innovative technology

INTRODUCTION

A suitable material used for restoration should be adhesive, tooth colored, resistant to wear, nontoxic,
biocompatible to the tissue [1,2]. Cention N is an “alkasite” restorative which is a new category of filling
material and is originally a subgroup of the composite resin. Cention N is a UDMA-based, self curing
powder/liquid restorative with exceptional additional light-curing. [3]. Cention N being an dual curing
material contains filler technology being used to impart adequate strength to withstand the stress,
strains of the oral cavity, apart from filler technology cention N also contains polymerization technology
also which uses hydroperoxide instead of the commonly used benzoyl peroxide which impacts greater
temperature-resistance[4]. Cention N additionally offers benefits such as low polymerization shrinkage,
low shrinking force, visibility on x rays because of the ytterbium fluoride filter, reduction in the overall
setting time [5]. Posterior amalgam restorations done with optimum condensation forces are long
lasting. But the poor esthetic appeal and mercury content has led to a surge of tooth coloured
restorative materials in recent years.

Colour stability is essential when it comes to tooth-coloured restorative material. Many patients prefer
replacing a stained restoration, regardless of its location within the oral cavity [6]. Tooth discoloration
can be classified as surface, extrinsic and intrinsic color changes. Ingle defined tooth discoloration as
“Any changes in hue, color/translucency of the tooth due to any cause; restorative materials, drugs
(both topical/systemic), pulp necrosis/hemorrhage may be responsible” [7]. Tooth discolouration can
be overcome by veneers, laminates/ tooth coloured inlay/onlay using various materials such as ceramic
and composite.

The surface texture of dental materials plays a role on the accumulation of plaque, which may lead to
gingival and periodontal inflammation also the discoloration of restorations and thus impair their
esthetical appearance [8]. Increased surface roughness is associated with increased deposition of
plague and groughness is a determining factor for staining. [9] [10]. In vivo studies on the threshold
surface roughness for bacterial plaque retention demonstrated that a mean roughness of above 0.2 um
was related to a substantial increase in bacterial retention [11].

Discoloration is of major concern for esthetic failure in case of direct tooth-colored restorations. It

results due to surface staining, marginal staining because of microleakage, changes in surface
morphology by wear, and internal material deterioration. Though extrinsic surface and marginal staining

6338


https://paperpile.com/c/Xark41/pu0V+WUnj
https://paperpile.com/c/Xark41/5W2j
https://paperpile.com/c/Xark41/TObs
https://paperpile.com/c/Xark41/gMVQv
https://paperpile.com/c/Xark41/kE8p
https://paperpile.com/c/Xark41/zelM
https://paperpile.com/c/Xark41/gBwN
https://paperpile.com/c/Xark41/crec
https://paperpile.com/c/Xark41/1afw
https://paperpile.com/c/Xark41/dZ67

Nat. Volatiles & Essent. Qils, 2021; 8(5): 6337 - 6349

are minimized by regular tooth cleaning as well as by the use of a good adhesive resin system, intrinsic
discoloration is material-dependent and difficult to control by the clinical dentist [12]. Our team has
extensive knowledge and research experience that has translated into high quality publications [13—
30]. The present study aims at analysing the colour stability of the alkasite restorative material cention
N after brushing simulation with a herbal toothpaste and fluoridated toothpaste.

MATERIALS AND METHODS

Cention N commercially available alkasite restorative material was chosen for this current study. 8
samples each of 10mm in diameter were prepared using the mould. The color stability prior to brushing
of the prepared Cention N circular discs were determined using a vita easy shades spectrophotometer.
L, a and b values were obtained prior to brushing simulation. 8 samples were placed in a brushing
stimulator with 30000 cycles- 10000 cycles in linear X axis, 10000 cycles in linear y axis. Another 10000
cycles were divided into 5000 cycles clockwise and the remaining 5000 cycles anticlockwise. Total
number of cycles of brushing is equal to three years of brushing with a duration of 8-9 hours. The colour
stability value after brushing was again determined using the vita easy shade spectrophotometer. The
colour stability values prior and after brushing stimulation were obtained and the values were
tabulated, with the tabulated values descriptive analysis such as “t test” was performed and the result
of the analysis test carried out was depicted in the form of a bar graph.

Calculation of colour stability

For determination of colour stability, a spectrophotometer of reflection time was used for measuring
the colour changes (AE) based on the Commission Internationale de I’ Eclairage lab(CIELAB) system in
1976. The CIELAB colour space also referred to as L*a*b. L* for perceptual lightness, represents the
lightness to darkness values that range from 0 to 100. a* and b* for the four unique colours that can be
seen by the human vision,where, a* represents the greenness to redness with values of -127 to +128
and b* represents the blueness to yellowness with values of -127 to +128.The colour values of
specimens before immersing were considered as baseline.The L, a, b values were obtained from the
Vita EasyShade Spectrophotometer for the colour stability. The AE values were calculated in order to
determine the degree of alteration in colour at different stages. The formula used is AE( L* a* b* ) =
[(AL*)2 + (0a)2 + (Ab)

RESULTS

In the study, color stability of cention N was analysed after brushing simulation which is first of its kind.
Table 1 shows pre LAB values of samples before placing them in a brushing simulator using herbal
toothpaste. L, a and b values for sample 1 were 77.7, 1.8 and 15.2 respectively. For sample 2 the L, a
and b values were 68.8, 1.8 and 11.7. For sample 3 the L, a and b values were 75.4, 1.3, and 14. For
sample 4 the L, a and b values were 77.3, 1.8 and 15.8. Table 2 shows L, a and b values after removing
samples from the brushing simulator using herbal toothpaste. For sample 1, the L, a and b values were
80, 1.2 and 13.6 respectively. For sample 2, the L, a and b values were 72.7, 1.5 and 9.4. For sample 3,
the L, a and b values were 79.5, 1 and 12.5. For sample 4, the L, a and b values were 82.1, 1.1 and 13.4.

6339


https://paperpile.com/c/Xark41/6eoP
https://paperpile.com/c/Xark41/V4om+3wC0+ayN0+WUqI+Vie4+DstM+11pE+1xDK+3JHa+lB49+3d81+Ujuh+sskH+EaFc+Aela+LIdU+B9VT+ZMck
https://paperpile.com/c/Xark41/V4om+3wC0+ayN0+WUqI+Vie4+DstM+11pE+1xDK+3JHa+lB49+3d81+Ujuh+sskH+EaFc+Aela+LIdU+B9VT+ZMck

Nat. Volatiles & Essent. Qils, 2021; 8(5): 6337 - 6349

Table 3 shows AE values for colour stability for samples placed in a brushing simulator using herbal
toothpaste. For sample 1, the AE was 2.86, for sample 2 was 4.53, for sample 3 and 4 was 4.37 and 5.41
respectively.

Table 4 shows L, a and b values for samples before placing them in a brushing simulator using fluoridated
toothpaste. For sample 1, L, a and b values were 78, 1.5 and 14 respectively. For sample 2, the L, a and
b values were 75, 1.6 and 16.1. For sample 3, the L, a and b values were 77.9, 1.9 and 14.5. For sample
4, the L, a and b values were 80.2, 1.2 and 14.3. Table 5 shows L, a and b values after removing samples
from the brushing simulator using fluoridated toothpaste. For sample 1, L, a and b values were 81.2, 1.5
and 13.6 respectively. For sample 2 the L, a and b values were 84.2, 1.5 and 16.2. For sample 3 the L, a
and b values were 82.6, 1.5 and 13.3. For sample 4, the L, a and b values were 83.5, 1.2 and 14. Table 6
shows AE values for colour stability for samples placed in a brushing simulator using fluoridated
toothpaste. For sample 1 the AE was 3.22, for sample 2 was 9.2, for sample 3 and 4 was 4.86 and 3.31
respectively. Table 7 shows mean and standard deviation of herbal toothpaste as 4.29 and 1.05
respectively. The mean and standard deviation of fluoridated toothpaste was 5.14 and 2.8 respectively.
Mean AE value was higher for samples using fluoridated toothpaste when compared to samples using
herbal toothpaste (Figure 1). Thus, cention N samples brushed with fluoridated toothpaste were less
color stable. The p value obtained was 0.17 which is more than 0.05, thus indicating statistically
insignificant.

Table 1: Table showing pre LAB values before placing sample in brushing simulator using herbal
toothpaste

S. No. L values a values b values
1 77.7 1.8 15.2
2 68.8 1.8 11.7
3 75.4 1.3 14.0
4 77.3 1.8 15.8
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Table 2: Table showing post LAB values after removing samples from brushing simulator using herbal

toothpaste

S. No. L values avalues b values
1 80.0 1.2 13.6

2 72.7 1.5 9.4

3 79.5 1.0 12.5

4 82.1 1.1 13.4

Table 3: Table showing AE values for colour stability for samples placed in brushing simulator using

herbal toothpaste

S.NO. Colour stability AE
1 2.86
2 4.53
3 4.37
4 5.41
Mean 4.29

Table 4: Table showing pre LAB values before placing sample in brushing simulator using fluoridated

toothpaste

S.No. L values a values b values
1 78.0 1.5 14.0

2 75.0 1.6 16.1

3 77.9 1.9 14.5
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80.2

1.2

14.3

Table 5: Table showing
fluoridated toothpaste

post LAB values after removing samples from brushing simulator using

S.No. L values avalues b values
1 81.2 1.5 13.6
2 84.2 1.5 16.2
3 82.6 1.5 13.3
4 83.5 1.2 14.0

Table 6: Table showing AE values for colour stability for samples placed in brushing simulator using

fluoridated toothpaste

S.NO. Colour stability AE
1 3.22

2 9.2

3 4.86

4 3.31

Mean 5.14

Table 7: Table showing mean of standard deviation of samples using herbal and fluoridated

toothpaste. The significant difference was 0.17 > 0.05 (statistically insignificant).

Groups

Mean

Standard Deviation

Significance
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0.17

Herbal Toothpaste 4.29 1.05
Fluoridated 5.14 2.8
Toothpaste

Significant Testing Between the Groups

Mean AE Value

Cention N Samples

M Fluoridated Toothpaste

B Herbal Toothpaste

Figure 1: Bar graph showing mean AE values for samples placed before and after in brushing simulator
using herbal and fluoridated toothpaste. Blue represents mean AE value of samples using herbal
toothpaste and orange represents mean AE values of samples using fluoridated toothpaste. The X axis
represents Cention N samples brushed using herbal and fluoridated toothpaste and the Y axis
represents mean AE values. Independent sample t test was carried out. Mean AE value of fluoridated
toothpaste was higher when compared to herbal toothpaste. Thus, cention N samples brushed with
fluoridated toothpaste were less color stable. p value - 0.17 > 0.05 indicating statistically insignificant.
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DISCUSSION

A prime property of dental restorative materials is color stability. For assessing chromatic differences
the American Dental Association suggests using CIELAB colour coding system [31]. In the present study,
colour evaluations was made by using the spectrophotometer using this CIELAB coding system as it was
found useful in providing information about the location of an object colour in 3D space in terms of 3
coordinate values L*, a* and b* where L* represents the value of brightness and a* and b* represents
the numeric correlates. The magnitude of colour difference AE obtained from these values. It was found
that greater the AE value, higher is the difference between the 2 samples that are being compared [32].

Fluoridated toothpaste helps decrease the incidence of caries [33], The use of prophylactic home
procedures frequently may have side effects, such as roughening of the surface of restorative materials
and dental hard tissues, leading to increase in bacterial growth. As far as direct restorations are
concerned, this is especially important for those restorations which cover the labial or buccal aspects of
the restored tooth, such as Class IV or Class V fillings, while the proximal parts of Class Il fillings are less
affected by tooth brushing procedures [34]. The discoloration of dental materials is related to water
sorption, cracks, porosities and surface finish, conversion rates and thermal postcuring or
photochemical aging [35]. It may occur due to the intensity and duration of polymerization, as well as
extrinsic factors, including exposure to environmental factors, ambient and ultraviolet (UV) irradiation,
heat, water, and food colorants, and intrinsic factors such as the composition of the resin matrix and
filler, the loading and particle size distribution, type of photoinitiator, and percentage of remaining
carbon—carbon double bonds [36].

In a study conducted by Amalavathy et al, the staining effect of various beverages on and surface
nanohardness of a resin coated and non-coated fluoride releasing tooth-coloured restorative material
was analysed and showed that cention N had more potential to undergo surface discolouration than
Equia Forte Fil glass hybrid system [37]. Another study showed that reinforced microfill restorative
material tested was found significantly more color stable than the auto polymerized bis-acryl, light-
polymerized composite provisional restorative materials, and microhybrid composites tested [38].
Colour stability of Cention N, Fuji IX GP, Fuji IX GP Extra restorative materials after thermocycling was
evaluated in a study and it was found that AE values after 500 cycles of thermocycling to be 2.15 £0.71,
3.60+ 084, 2.55 + 0.62 respectively, indicating that Cention N had better colour stability when compared
to other two materials [39]. The polishing of the composite surface was effective in reducing the
discoloration in most of the materials tested. The gloss of those samples polymerized against a perfectly
smooth surface such as a mylar strip or glass plate proved to be superior to any polishing method
[40,41]. The limitations of the present study is less sample size, in future similar study can be done
comparing glass ionomer cement and composite materials.

CONCLUSION

On analysing the results AE mean value was greater for fluoridated toothpaste when compared to
herbal toothpaste. Thus, cention N samples brushed with fluoridated toothpaste were less color stable
when compared to samples brushed with the herbal toothpaste.
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