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Comparative evaluation of different composite materials
on the basis of erosion
Shamit Thaper, James David Raj*
ABSTRACT
Aim: The aim of the study was to compare and evaluate the erosiveness of different composite materials for Class 1
restorations. Objective: The objective of the study is to find the best tooth-colored restorative material for Class 1 cavities on
the basis of erosiveness. Background/Materials and Methods: The study is done to compare three composite materials on
the basis of erosiveness under in vitro condition. The three materials being used are bulk fill, incremental, and flowable type
of composite. These three materials will undergo stimulated environment of erosion in artificial saliva, the extent of wear of
each restorative material will then be determined by radiographic methods. Results: The results obtained through this study
state that conventional composite had the least amount of erosion, followed by bulk fill composite. Whereas the flowable
composite had the most amount of erosion. Reason: This study was done to know the best suited composite material on the
basis of erosiveness.
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INTRODUCTION
The pursue esthetics by both patients and dentists have
led to the continuous improvement of dentistry as
regard innovations in restorative materials, leading to
restorations with an appearance similar to natural teeth.
The characteristics of simulating tooth color, translucence,
and smoothness of surface have made resin composite
the first choice among the various restorative materials
used in dentistry. Among the improvements attained in
contemporary resin composites are properties such as
lower polymerization shrinkage and greater compressive
strength, they are easier to manipulate and make it
possible to obtain anatomically correct restorations.[1]
Nevertheless, erosiveness, color stability, etc., were still
a problem inherent to the material and researchers are
unanimous to recognize that direct restorations performed
with conventional composites undergo changes in
color[1-3] and surface roughness[4-7] with time.
Over the past 3–4 years, wine consumption has
dramatically increased across most markets and wine
sectors and so has the consumption of carbonated
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drinks. There are many people who drink wine or
carbonated drinks between meals or in social drinking.
Several studies showed that wine tasters have dental
erosion due to the frequency of tasting wine and that
erosion is related to the acidity of wine.[8] In addition,
drinking wine or carbonated drinks may affect
the esthetic and physical properties of resin-based
composite (RBC) restorations.[9]
The longevity of the materials used is one of the main
factors for the success of the esthetic restoration.
Surface erosion and abrasion may be one of the factors
used to predict the longevity of the restoration due to
surface degradation and erosive properties.[10] The
high sugar content and acidic pH affects the physical
properties of composites. Alcohol composition in
wine may affect the esthetic and physical properties of
the RBC restorations because alcohol is also thought
to act as a plasticizer of the polymer matrix.[11] When
RBC restorations are eroded, the teeth may sustain
loss of anatomy, marginal discrepancy of restoration,
secondary caries,[12] and an increase in the surface
roughness of restorations. Surface roughness of
restoration results in plaque and staining deposits at
restoration, tissue irritation, possible gingivitis,[13] and
reduced longevity of restorations.[14].
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This study was done to evaluate the differences among
three different types of composite restorative materials
on the basis of erosion and abrasiveness. This is
especially useful for those materials that are used as
a thin lining over a cavity surface. The objective of
this in vitro study was to investigate the effects of
carbonated drinks and wine on the erosion of different
types of composite materials used in dentistry, also to
evaluate the effects of brushing time on the abrasion
of the surface.
This study aims to find the best-suited composite
material on the basis of erosion and abrasion.

MATERIALS AND METHODS

Statistical Analysis [Tables 1 and 2, Figure 2]
The ANOVA done for single factor variance shows that
the average values are xxxx for the mentioned three
samples and the variance noticed between the three
groups was significant. With P value being 0.005 that
shows the study is significant and the F value being
14.33 and the F critical being 5.14 [Table 3].

RESULTS
Table 1 clearly states that conventional composite
(sample A) had the least amount of erosion, followed
by bulk fill composite (sample B). Whereas the
flowable composite (sample C) had the most amount
of erosion [Figure 3].

The three types of composite materials - composite
charisma (conventional incremental type), flowable
composite, and bulk fill composite (3M Filtek
bulk fill) - were taken as samples. Figure 1 lists the
differences in properties of these three materials.
Specimen Preparation
A total of 9 disc-shaped specimens of nanohybrid and
nanofilled resin composites (shade A2) were prepared
(9.0 mm in diameter and 2.5 mm in thickness) in
an acrylic cylindrical mold on a glass plate. The
cylindrical mold was covered with a mylar matrix
strip. A second glass plate was then placed over
the mylar strip. A static load of approximately was
applied to extrude excess resin composites and to
obtain a smooth and flat surface on each specimen.
The specimens were then polymerized for 40 s
with a light-activated polymerization unit. After
polymerization, the mylar strip and the glass plate on
the top and bottom of the mold were removed, and
the specimen was then removed from the cylindrical
mold. No mechanical preparation or abrasions of the
specimens were performed.
Carbonated drinks such as Pepsi, Sprite, Coca-Cola,
and red wine were taken as to stimulate an acidic
environment along with artificial saliva.
Pre-operative radiographs were taken using a
standardized frame for all the samples. The samples
were subjected to daily 5 min of brushing with
horizontal strokes to account for abrasion during
normal brushing. The samples were kept in carbonated
drink for 15 min daily to account for the acidic
environment and in wine for another 15 min. After
1 week of testing, post-operative radiographs of the
samples were taken and measured for the erosion by
comparing pre-operative to post-operative radiographs
through software called FACAD. The erosion of the
materials was then analyzed by a three-way analysis
of variance (ANOVA) [Figure 1].
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Figure 1: Sample preparation

Figure 2: Average amount of erosion
Table 1: Post‑operative thickness
Sample A
2.5 mm
2.5 mm
2.4 mm

Sample B
2.4 mm
2.5 mm
2.4 mm

Sample C
2.2 mm
2.3 mm
2.2 mm

Table 2: ANOVA single factor
Groups
Column 1
Column 2
Column 3

Count
3
3
3

Sum
0.1
0.2
0.8

Average
0.033
0.066
0.266

Variance
0.0033
0.0033
0.0033

ANOVA: Analysis of variance
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Figure 3: Samples
Table 3: ANOVA result
ANOVA
Source of variation
Between groups
Within groups

SS
0.0955
0.02

df
2
6

MS
0.0477
0.0033

F
14.33

P value
0.00518

F criteria
5.143

ANOVA: Analysis of variance

DISCUSSION
The loss of tooth structure due to erosive or acidic
materials has become a significant issue.[15] The
matrix of the composite is the most susceptible part of
the set cement when exposed to acids. Acids such as
acetic, citric, and lactic have all been used to evaluate
erosion.[16] The composites are sensitive to longstanding acidic saliva in the oral cavity. The acidity
will damage and erode the surface of the composite
over a period of time if oral health is not taken care
of properly.
In the present study, bulk fill composite was found
to have more erosion resistance as compared to
flowable composite [Table 2]. This can be because
of more amounts of hybrid filler particles present in
bulk fill that makes it more resistant to erosion. The
conventional composite was, however, found to have
the most resistance to erosion as compared to bulk
fill and flowable. This is because it contains a higher
proportion of resin component in the composition.
The results of the current study are found to be similar
to a study conducted by Tanthanuch et al. in which
bulk fill composite and conventional composite
were evaluated through Vickers microhardness test
and surface characteristics were examined through
scanning electron microscopy. The samples were
immersed in spicy and sour soup and different juices,
the result states that acidic food simulating liquids
and beverages increases the surface roughness
and decreases surface microhardness of bulk fill
composites.[17] In another study done by Han et al.
investigated the erosion of flowable composites by
42

acidic and alcoholic drinks. It was observed that the
acidic erosion severely degrades flowable composites
and increases the surface roughness. The article states
that the distribution density of fillers on resin surface
was related to the surface degradation of flowable
resins.[19-20] A number of studies have reported surface
degradation of composite resins due to an acidic
environment.[21-23]

CONCLUSION
Under the limitation of the study, we can conclude
that resin composite (conventional) has the maximum
resistance to erosion as compared to bulk fill
composite and flowable composite having the least
wear resistance among the three materials tested. We
can also conclude that further research is needed in
finding out the best type of composite material on the
basis of different parameters using a larger sample
size.
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