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ABSTRACT

Bacterial plagque control is critical in maintenance of oral health because dental plaque is the
primary etiological factor for both caries and periodontal disease. Toothbrush and dentifrices play
an integral part in accomplishing plaque removal. The aim of the study was to assess the
enamel surface abrasion caused by three different dentifrices using automated brushing
simulator and profilometer. A total of 24 samples (N=24) which are extracted for orthodontic
purposes were divided into three groups based on the dentifrices used. They are Group 1-Colgate
Swarnavedsakthi (n=8), Group 2-Dabur Herbal(n=8),Group 3-Ayush(n=8). Samples were
subjected to take pre profilometric readings and brushing was done by an automated brushing
simulator. A Laser 3D profilometer was used to detect the wear in the enamel surface.
Pre and Post profilometric readings were compared. Statistically significant differences (p<0.05)
were observed in the values of enamel abrasion among the Group 1(Colgate
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group.

Swarnavedsakthi) and Group 3(Ayush). After analysing the profilometric values, significant
differences were found among the Ayush group while comparing with other groups such as Colgate
Swarnavedsakthi and Dabur herbal. This indicates the higher enamel surface abrasion in the ayush

Keywords: Enamel abrasion; dentifrices; brushing simulator; profilometer; abrasives.

1. INTRODUCTION

As dental plaque is the primary etiological factor
in the initiation and development of both dental
caries and periodontal disease, effective plaque
control is critical in the maintenance of oral
health [1]. The combination of the toothbrush and
dentifrices has been a greater cleansing tool in
plaque removal as necessary part of disease
control [2]. And they aid in mechanical plaque
control because of its positive chemical effects
and delivery of various therapeutic agents. The
ideal dentifrice should provide the greatest
possible cleaning action on tooth surfaces with
the lowest possible abrasion rates on the tooth
surfaces [3,4].

Dentifrices (toothpaste and tooth powders) are
complex formulations, and it is necessary to
achieve a fine balance to provide cosmetic and
oral health benefits, while limiting chemical
and/or physical damage to teeth [5,6].
Toothpowder is the most common form of oral
hygiene practice in semi urban and rural areas of
India for economic reasons as well as due to
misconception that these indigenous herbal
products may be beneficial for dental and
gingival health [7,8]. Abrasives are the insoluble
components added to dentifrices to aid the
physical removal of stains, plaque, and food
debris. The most commonly used abrasives are
silica and calcium carbonate. A high quality
dentifrice contains silica, but its use increases
the cost and hence low quality calcium
carbonate, iron oxide, etc., are used to bring
down the cost [9,10].

Toothpowders, in general, are known to be 5
times more abrasive than toothpastes due to the
quantity of abrasives used (95%) and their
particle size. Hence, concern has been
expressed about its detrimental effects on tooth
substance which pose an important oral health
problem. The chemical composition of most of
the tooth powders is not known, but they
may contain chemicals of low pH, which could
cause softening of the dental hard tissues
[11,12].

Tooth wear is a complex process which is
dependent on the interaction between the
wearing agent and the sinuous surface of teeth.
Tooth wear is classified as erosion (due to
acids), abrasion (due to external mechanical
factors, such as toothbrushing) and attrition (due
to tooth to tooth contact) but tooth wear is rarely
attributed to a single cause as the concomitant
effects of erosion from dietary acids and tooth
brush abrasion results in worse wear lesions
[13,14]. Erosion is not only a surface but also a
sub-surface process, penetrating up to 5um into
the sub-surface of the enamel and this sub-
surface layer can be removed easily by further
tooth brush abrasion. This effect can be made
worse depending on the duration of the erosive
challenge as the depth of the sub-surface effect
is greater with longer acidic exposures [15,16].
Toothbrush abrasion is classified in two types:
two-body abrasion, between the bristles of the
toothbrush and the teeth, and three-body
abrasion where the toothpaste slurry containing
abrasive particles and loose enamel or dentine
chips, acts as the third body of wear. The
increasing prevalence of tooth wear at all age
groups highlights the importance of prevention to
avoid the long detrimental effects of wear and
difficulties in restoring worn dentitions.

Buccal surfaces of teeth are more prone to
abrasion due to adverse brushing. Abrasion is
most commonly associated with toothbrushing on
the cervical margins of teeth. An upper limit of
250 for relative dentin abrasivity (RDA) or 40 for
relative enamel abrasivity for a toothpaste is
considered safe for everyday use in adults’
International Organization for Standardization
(ISO) [17,18]. To evaluate toothpaste abrasivity,
many different techniques have been used, for
example, the RDA method, weight, and volume
loss techniques which are quantitative
techniques, measuring the amount of abraded
material removed, as well as profilometer and
light reflection techniques, which are qualitative
techniques measuring the roughness of the
abraded material. The aim of this study was to
evaluate the enamel surface abrasion using four
different dentifrices and a customized automated
brushing machine under a profilometer.
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2. MATERIALS AND METHODS
2.1 Infection Control Protocol

Immediately after extraction, the soft tissue
attached to the tooth surface was carefully
removed with wet cotton. Occupational safety
and health administration (OSHA) and the
Centers for Disease Control and Prevention
(CDC) recommendations and guidelines were
followed. After collection, the samples were
transferred to 100 ml of 5.25% sodium
hypochlorite solution (Prime Dental Products Pvt.
Ltd, Thane, India) stored in an amber-colored
bottle. The solution was discarded after 30 min,
and the teeth were transferred into separate jars
containing artificial saliva (Wet Mouth, ICPA
Health Products Ltd) to simulate the oral
environment. The samples were removed with
cotton pliers and rinsed in tap water. The
samples were dried by placing them over paper
towels and blotted for a few minutes before using
them for study.

2.2 Study Criteria

Natural teeth which were extracted for
orthodontic purposes are included in this study.
Teeth extracted due to caries, periodontal
problems were excluded from this study.

Groups

A total of 24 samples were selected for this study
(N=24). The specimens were allotted to three

groups based on the dentifrices used and they
are,

Group 1- Colgate Swarnavedsakthi (n=8)
Group 2- Dabur Herbal (n=8)
Group 3- Ayush (n=8)

2.3 Specimen Collection and Preparation

A total of 24 samples (N=24) which are extracted
for orthodontic purposes and were divided into
three groups based on the dentifrices used. After
infection control of natural teeth, each one was
poured in rubber mould with dental stone. The
mould is round in shape and it is checked to fit in
both brushing simulator and profilometer. Dental
stone is preferred for pouring the mould as it
sustains prolonged duration of forces by brushing
simulator. The specimens were subjected to take
pre profilometric readings. They were noted in
two and three dimensional views and noted.

2.4 Brushing Simulator

The toothbrushing station (DentTest, Germany)
was developed for the simulation of the tooth
cleaning process using both power and manual
toothbrushes. The tooth brushing machine
included eight holders for toothbrushes. Each
toothbrush worked on up to three specimens.
The specimens were mounted with standardized
key lock fixations. The tooth brushes with soft
bristles were used in brushing simulator. The
bristles of the toothbrush were aligned without
pressure contacting the specimen surface in
perpendicular fashion [19].

Fig. 1. Specimen Mounted in Dental Stone
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Table 1. Ingredients of Dentifrices

Dentifrices Ingredients list

Dabur Herbal

Calcium carbonate, Water, Sorbitol, Glycerine, Silica, Sodium lauryl

sulphate, Extracts of Babool, Lodhra, Jamun, flavor(tulsi oil),Xanthan
gum, Sodium saccharin, Sodium benzoate, Formaldehyde

Colgate Swarnavedsakti

Calcium carbonate, Sodium lauryl sulphate, Silica, Zinc oxide,

Carrageenan, Sodium monofluorophosphate, Zinc citrate trihydrate,
Benzyl alcohol, Clove oil, Neem oil, Mint oil, Cinnamon leaf oil, Amla
extract oil, Basil oil, Fennel oil, Honey extract, Eugenol

Ayush

Lavang, Choornam, Kadhira, Pippali, Daruharida, Jatipatri, Cinnamon,

Roseoil, Maricha, Kankola, Jatiphal, Benzyl alcohol, silica, zinc oxide

————

Fig. 2. Specimens in Brushing Simulator

A linear cleaning movement of 3 cm length and
zig zag movement was selected for the
experiments  with power  and manual
toothbrushes. The movement length was
sufficient to cover the specimens surfaces. A
force of 2 N was chosen for brushing.

Specimens were randomly allocated to three
groups. 8 specimens were assigned to each
toothbrush. The total brushing strokes were
calculated to be equivalent to 10 years of
brushing, based on a brushing time of 160
seconds twice-daily of all teeth. Based on this
estimation, the maximum contact time for one
tooth surface per day is 8 seconds. The total
brushing time was calculated to be 320 min. The
brush head should be replaced after 45 days (a
typical time period to replace the brush). This
represents 270 minutes of cumulative use for 24
teeth with 8 s brushing per day. The movement
of the power toothbrushes differs from brushing
with a manual toothbrush. With oscillating-
rotating technology, the brush head oscillates
from a center point but does not rotate in a full
circle. Considering these differences in brushing

movement, each sample was submitted to
42,200 brushing strokes at a rate of 150 strokes
per minute for manual toothbrushes. Brushing
movements were executed with the slurry
applied to the surface of the specimens. The flow
rate of the slurry was set at 10 ml/minute.
Specimens were rinsed with tap water for 30
seconds and received new slurry automatically
every 2 minutes. After the final cleaning run all
samples were stored in saline to avoid sample
disintegration due to dehydration.

2.5 Profilometric Analysis

A noncontact type optical three-dimensional (3D)
profilometer (R Tech Universal 3D profilometer,
Nipkow confocal technologies, Japan) was used
for taking profilometric readout for each group
subjected to brushing and also for the control
group. Before each measurement, the sample’s
surface was covered with distilled water for 30 s.
Excess of water was blotted with absorbent
tissue  without touching the specimen
surface and checked for any remnants
macroscopically.
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Fig. 3. Specimen in Profilometer

3. RESULTS AND DISCUSSION
3.1 Statistical Analysis

Statistical analysis was performed with the help
of Epi Info (TM) 3.5.3. (Centre for Disease
Control and Prevention, Kolkata, West Bengal,
India) Epi Info is a trademark of the CDC.
Descriptive statistical analyses were performed
to calculate the means with corresponding
standard deviations.

One-way analysis of variance (ANOVA) was
done to compare the mean values across the five
groups for numerical data (using the F
distribution) followed by post hoc Tukey’s test
which was performed with the help of critical
difference or least significant difference at 5%
and 1% levels of significance to compare the
mean values.

Abrasivity should be sufficient to remove surface
deposits including dental plaque, but it should not
damage enamel. Typically, this requires that
particle size and shape of abrasive agents
should be in a desirable range (i.e., 1-20 ym or
5-15 ym) and should not be sharp or angular
[19,20]. Crude red ochre, which typically contains
clay minerals and/or other impurities in addition
to the red iron oxide, may not be suitable for the
purpose [21,22].

The samples were also tested by adding them in
artificial saliva to simulate the oral conditions
during brushing, as saliva contains a buffer to
resist changes in pH and also provides a
constant supply of ions to the tooth surface. It
also favors lubrication, hence, it may also control
the abrasive wear to some extent. Similarly,
many factors favours caries progression and the
endodontic and conservative procedures in
treating carious lesions [23-25,26—41].

Table 2. Showing profilometric analysis of surface roughness of Colgate swarnavedsakthi

group

Group A( Colgate Pre brushing values Post brushing Range
Swarnavedsakthi) (mm) values(mm)

Group A-1 0.78 1.41 0.83
Group A-2 1.52 2.85 1.33
Group A-3 1.90 2.35 0.45
Group A-4 1.71 2.03 0.37
Group A-5 1.40 2.75 1.35
Group A-6 0.97 219 1.22
Group A-7 1.58 2.36 0.78
Group A-8 1.30 5.07 3.77
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Table 3. Showing profilometric analysis of surface roughness of Dabur herbal group

Group B (Dabur Herbal) Pre brushing Values Postbrushing Values Range
Group B -1 1.37 1.79 0.42
Group B -2 1.46 1.65 0.19
Group B -3 1.33 5.01 3.68
Group B -4 1.58 2.14 0.56
Group B -5 1.99 1.67 -0.32
Group B -6 5.02 5.11 0.09
Group B -7 1.18 1.52 0.34
Group B -8 1.78 2.05 0.27

Table 4. Showing profilometric analysis of surface roughness of Ayush group

Group C( Ayush) Pre Brushing Values Post Brushing Values Range
Group C-1 1.47 517 3.71
Group C-2 1.52 2.23 0.71
Group C-3 1.58 2.06 0.48
Group C-4 1.26 5.05 3.79
Group C-5 1.41 5.19 3.78
Group C-6 1.54 5.42 3.88
Group C-7 0.90 1.69 0.81
Group C-8 1.78 2.85 1.31

Post brushing abrasivity

4

0
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Colgate Swarnavedsakthi
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Graph 1. Box plot showing the association between Colgate swarnavedsakthi and Dabur
dentifrices and Post brushing abrasivity values, the box plot of Colgate swarnavedsakthi
shows the mean values are at different ranges(0.02-2.1) whereas the box plot of Dabur shows

the mean values are at near ranges.(0.01-1.01)
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Graph 2. Box plot showing the association between Ayush and Dabur dentifrices and Post
brushing abrasivity values, the box plot of Ayush(0.03-3.92) shows the mean values are at
different ranges whereas the box plot of Dabur shows the mean values are at near
ranges.(0.01-1.01)
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Graph 3. Box plot showing the association between Colgate swarnavedsakthi and Ayush
dentifrices and Post brushing abrasivity values, the box plot of Ayush shows the mean values
are at different ranges(0.03-3.92) whereas the box plot of Colgate swarnavedsakthi shows the

mean values are at near ranges.(0.04-1.00)
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Graph 4. Bar chart showing comparison of abrasivity between the three groups, X axis
represents the experimental groups and Y axis represents the abrasivity of groups post
brushing. After analysing the pre and post readings of the profilometer, significant differences
in values were found among the Ayush group (red colour) while comparing with other groups
such as Colgate swarnavedsakthi and Dabur herbal. There is a significant difference among
the groups in Pearson chi square statistical test.(p value-0.02<0.05)

The accuracy of the scanner was measured by
repeated scanning of a calibrated gauge of
known dimensions and was found to be accurate
to 3.1um. Therefore, samples were scanned by
oversampling with a step-over distance of 50um
in order to increase the accuracy of the scan.
The chosen stylus would have affected the
accuracy of horizontal measurements to a
greater degree than vertical measurements so
this effect would not affect our results greatly
[42,43]. The brushing protocols simulated
accumulated wear over 1 year and a force of 2N
was chosen as it simulates normal toothbrushing
habits and has previously been used by other
authors [44].

Profilometry has offered an opportunity to clinical
academics to characterize dental disease and its
progression to attempt correlation with social,
pathological environmental and ultimately,
genetic factors. Accurate quantification of
changes in dental tissues may guide diagnosis
and aid in treatment planning to dental
phenomics will have a larger role in clinical
practice [45,46].

Techniques such as quantitative light
fluorescence are playing a larger role in accurate
quantification of the carious process whereas

two-dimensional and three-dimensional imaging
can shed more information in craniofacial
development or pathological processes such as
tooth wear or phenotyping of genetic disorders
such as hypodontia. Contacting and non-
contacting profilometry has been widely used to
measure tooth wear in vitro, in situ and in vivo
with the use of surface metrology or surface
matching software [47,48].

Conventionally, enamel samples are polished flat
and a protected section of the sample serves as
a reference area to measure wear. This two-
dimensional method gives rise to bias as profile
selection to measure wear is reliant on the
operator. Further to this, interpretations of wear
from a whole sample are made from a finite
number of profiles, which disregard wear from
the rest of the sample. Finally, the polishing
procedure removes surface irregularities and the
aprismatic layer of enamel which has been
shown to offer resistance to the wear episodes
[49,50], so wear measurements may be
overestimated as the protective effect of this
layer cannot be assessed. Measurements of
wear using native enamel may be desirable for a
better understanding of the complex interactions
between the wearing agents and the tooth
surface. To this effect, surface metrology
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software allows automatic superimposition and
measurements of wear of samples, thus
removing operator bias and giving better
indication of the complex wear process over a
sample with an intact surface [51].

The three-dimensional method described on this
article using surface matching software with
external datum (ball bearings) allowed
measurements of wear over the whole surface
and this technique can be used to measure wear
from areas of interest such as cervical wear or
can be used to measure the effect of the
aprismatic layer on resistance to wear.
Furthermore, our method removes operator bias
as wear is measured from whole samples rather
than individual profiles.

The difference in wear between enamel and
dentine may be attributed to the difference in
abrasivity in the dentifrices and the structural
differences of enamel versus dentine. Although
this was not investigated in this study, it is
hypothesised that the silica particles in Ayush
may have caused dislodgement of eroded
dentine and these particles could have acted as
pumice, thus worsening wear. Enamel is a
harder substrate compared to dentine so it is
more resistant to dislodgement of particles by the
abrasive agents in CT. Previous research has
shown that dentifrices with medium and high
relative enamel abrasion values wear enamel to
similar levels. Dentine is a softer substrate which
is more susceptible than enamel to
erosive/abrasive wear and dentine loss appears
to correlate with increased toothpaste abrasivity
[52].

The particle size and the type of abrasive in each
of the dentifrices might have caused the
difference in the results among the experimental
groups. All dentifrices selected were aqueous
based to keep the vehicle constant to avoid any
discrepancy in the result obtained. Among the
constituents mentioned by the manufacturer,
silica particles present in Ayush might have
resulted in the highest enamel abrasion which is
statistically significan t(P < 0.05), followed by
Colgate Vedshakti and Dabur.

4. CONCLUSION

After analysing the pre and post readings of the
profilometer, significant differences in values
were found among the Ayush toothpaste while
comparing with other groups such as Colgate
Swarnavedsakthi and Dabur herbal as abrasive

content is higher in Ayush toothpaste. This
indicates the higher enamel surface abrasion in
the ayush toothpaste.

5. CLINICAL SIGNIFICANCE

Abrasivity in dentifrices should be sufficient to
remove the surface deposits including dental
plaque, but it should not damage the
enamel. Thus, the choice of dentifrices should be
made with utmost care as it influences oral
health.

6. LIMITATIONS

Natural teeth obtained from different age groups
might give differences in abrasion results while
using different dentifrices and this study involved
smaller sample sizes.

7. FUTURE SCOPE

A larger sample size could be taken into
consideration in future studies and preferably
natural teeth of the same age group can be
considered for experimentation.

DISCLAIMER

The products used for this research are
commonly and predominantly use products in our
area of research and country. There is absolutely
no conflict of interest between the authors and
producers of the products because we do not
intend to use these products as an avenue for
any litigation but for the advancement of
knowledge. Also, the research was not funded by
the producing company rather it was funded by
personal efforts of the authors.

CONSENT
It is not applicable.
ETHICAL APPROVAL

It is not applicable.

ACKNOWLEDGEMENT

With Sincere gratitude, we acknowledge the staff
members of the department of Conservative
Dentistry and Endodontics and Saveetha Dental
College and study participants for their
extended support towards the completion of
research.



Keerthana and Ramesh; JPRI, 32(20): 1-12, 2020; Article no.JPRI.59840

COMPETING INTERESTS

Authors have declared

that no competing

interests exist.

REFERENCES

1.

10.

1.

12.

Athawale R, Srinath SK, Chowdary C, et
al. Comparative evaluation of enamel
abrasivity of different commercially
available dentifrices--An in vitro study.
Journal of Indian Association of Public
Health Dentistry. 2018;16:78.

Hoover JN, Singer DL, Pahwa P, et al.
Clinical evaluation of a light energy
conversion toothbrush. J Clin Periodontol.
1992;19:434-436.

Cury JA, Tenuta LMA. Evidence-based
recommendation on toothpaste use. Braz
Oral Res. 2014;28:1-7.

Grippo JO, Simring M, Schreiner S.
Attrition, abrasion, corrosion and abfraction
revisited: A new perspective on tooth
surface lesions. J Am Dent Assoc.
2004;135:1109-18-1163-5.

Bartlett DW, Shah P. A critical review of
non-carious cervical (wear) lesions and the
role of abfraction, erosion, and abrasion. J
Dent Res. 2006;85:306-312.

Wiegand A, Schlueter N. The role of oral
hygiene: does toothbrushing harm?
Monogr Oral Sci. 2014;25:215-219.
Johannsen G, Tellefsen G, Johannsen A,
et al. The importance of measuring
toothpaste abrasivity in both a quantitative
and qualitative way. Acta Odontol Scand.
2013;71:508-517.

Addy M, Hughes J, Pickles MJ, et al.
Development of a method in situ to study
toothpaste abrasion of dentine.
Comparison of 2 products. J Clin
Periodontol. 2002;29:896—900.

Descartes S, Courtieux L, Berthier Y, et al.
Tribological study of oral care silica. Tribol
Int. 2015; 82:551-560.

Gando |, Ariyoshi M, lkeda M, et al.
Resistance of dentin coating materials
against abrasion by toothbrush. Dent
Mater J. 2013;32:68-74.

Bizhang M, Schmidt I, Chun Y-HP, et al.
Toothbrush abrasivity in a long-term
simulation on human dentin depends on
brushing mode and bristle arrangement.
PLoS One. 2017;12: 0172060.

Gupta A, Roy S, Sareen M, et al. A
profilometric study to assess the role of

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

toothbrush and toothpaste in abrasion
process; 2015.
Available:https://www.ncbi.nlm.nih.gov/pm
c/articles/pmc4623835/

Sasan D, Thomas B, Bhat M, et al.
Toothbrush selection: A dilemma? Indian
Journal of Dental Research. 2006;17:167.
Wiegand A, Kuhn M, Sener B, et al.
Abrasion of eroded dentin caused by
toothpaste slurries of different abrasivity
and toothbrushes of different filament
diameter. J Dent. 2009;37:480-484.
Sharma S, Yeluri R, Jain AA, et al. Effect
of toothbrush grip on plaque removal
during manual toothbrushing in children. J
Oral Sci. 2012;54:183-190.

da Cas NV, Ruat GR, Bueno RPR, et al.
Effect of whitening toothpaste on
superficial roughness of composite resin.
Gen Dent. 2013;61:8-11.

Knowlton JL, Pearce SEM. Handbook of
Cosmetic Science & Technology. Elsevier;
2013.

Silva EM da, Maia JN da SMD, Mitraud
CG, et al. Can whitening toothpastes
maintain the optical stability of enamel
over time? J  Appl Oral  Sci.
2018;26:20160460.

Ferreira MC, Ramos-Jorge ML, Delbem
ACB, et al. Effect of Toothpastes with
Different Abrasives on Eroded Human
Enamel: An in situ/ex vivo Study. Open
Dent J. 2013;7:132-139.

da Costa J, Adams-Belusko A, Riley K, et
al. The effect of various dentifrices on
surface roughness and gloss of resin
composites. J Dent. 2010;38(2):123-8.
Ranjitkar S, Narayana T, Kaidonis JA, et
al. The effect of casein phosphopeptide-
amorphous calcium phosphate on erosive
dentine wear. Aust Dent J. 2009;54:101—
107.

Barbakow F, Lutz F, Weld T. A critical
comparison of dentifrice abrasion scores
on dentine recorded by gravimetric and
radiotracer methods. Journal of Dentistry.
1992;20:283-286.

Mohanty S, Ramesh S, Priya VV, et al.
Inhibition of purE Gene Using Herbal
Compounds to Treat Oral Diseases
Caused by Oral Pathogens--An in silico

Study. Res J Pharm Biol Chem Sci.
2017;9:1246.
Auswin MK, Ramesh S. Knowledge,

attitude, and practice survey on the use of
dental operating microscope in



25.

26.

27.

28.

29.

30.

31.

32.

33.

Keerthana and Ramesh; JPRI, 32(20): 1-12, 2020; Article no.JPRI.59840

endodontics: A cross-sectional survey.
Pharmacy Education & Research|; 2017.
Available:https://www.speronline.com/japer
/Articlefile/38_JAPER_69_2017_OA.pdf
(2017)

Teja KV, Ramesh S. Shape optimal and
clean more. Saudi Endodontic Journal;
2019.
Available:http://www.saudiendodj.com/artic
le.asp?issn=1658-
5984;year=2019;volume=9;issue=3;spage
=235;epage=236;aulast=Teja

Ramarao S, Sathyanarayanan U. CRA
Grid - A preliminary development and
calibration of a paper-based objectivization
of caries risk assessment in undergraduate
dental education. J Conserv Dent.
2019;22:185-190.

Poorni S, Srinivasan MR, Nivedhitha MS.
Probiotic strains in caries prevention: A
systematic review. J Conserv Dent. 2019;
22:123-128.

Manohar MP, Sharma S. A survey of the
knowledge, attitude, and awareness about
the principal choice of intracanal
medicaments among the general dental
practitioners and nonendodontic
specialists. Indian J Dent Res. 2018;29:
716-720.

Azeem RA, Sureshbabu NM. Clinical
performance of direct versus indirect
composite restorations in posterior teeth: A
systematic review. J Conserv Dent.
2018;21:2-9.

Jenarthanan S, Subbarao C. Comparative
evaluation of the efficacy of diclofenac
sodium administered using different
delivery routes in the management of
endodontic pain: A randomized controlled
clinical trial. J Conserv Dent. 2018;21:297—
301.

Nandakumar M, Nasim |. Comparative
evaluation of grape seed and cranberry
extracts in preventing enamel erosion: An
optical emission spectrometric analysis. J
Conserv Dent. 2018;21:516-520.

Malli Sureshbabu N, Selvarasu K, V JK, et
al. Concentrated Growth Factors as an
Ingenious Biomaterial in Regeneration of
Bony Defects after Periapical Surgery: A
Report of Two Cases. Case Rep Dent.
2019;7046203.

Siddique R, Nivedhitha MS, Jacob B.
Quantitative analysis for detection of toxic
elements in various irrigants, their
combination  (precipitate), and para-

11

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

chloroaniline:  An inductively coupled
plasma mass spectrometry study. J
Conserv Dent. 2019;22: 344-350.

Teja KV, Ramesh S, Priya V. Regulation of
matrix metalloproteinase-3 gene
expression in inflammation: A molecular
study. J Conserv Dent. 2018;21:592-596.
Rajakeerthi R, Ms N. Natural Product as
the Storage medium for an avulsed tooth —
A Systematic Review. Cumhuriyet Dental
Journal. 2019;22:249-256.

Siddique R, Nivedhitha MS. Effectiveness
of rotary and reciprocating systems on
microbial reduction: A systematic review. J
Conserv Dent. 2019;22:114-122.

Janani K, Sandhya R. A survey on skills for
cone beam computed tomography
interpretation among endodontists for
endodontic treatment procedure. Indian J
Dent Res. 2019;30:834—-838.

Siddique R, Sureshbabu NM,
Somasundaram J, et al. Qualitative and
quantitative  analysis of  precipitate
formation following interaction of
chlorhexidine with sodium hypochlorite,
neem, and tulsi. J Conserv Dent. 2019;22:
40-47.

Rajendran R, Kunjusankaran RN, Sandhya
R, et al. Comparative Evaluation of
Remineralizing Potential of a Paste
Containing Bioactive Glass and a Topical
Cream Containing Casein
Phosphopeptide-Amorphous Calcium
Phosphate: An in vitro Study. Pesqui Bras
Odontopediatria Clin Integr. 2019;19:4668.
Govindaraju L, Neelakantan P, Gutmann
JL. Effect of root canal irrigating solutions
on the compressive strength of tricalcium
silicate cements. Clin Oral Investig. 2017;
21:567-571.

Khandelwal A, Palanivelu A. Correlation
Between Dental Caries And Salivary
Albumin In Adult Population In Chennai:
An In vivo Study. BDS. 2019;22:228—-233.
Addy M, Michael Edgar W, Embery G, et
al. Tooth Wear and Sensitivity: Clinical
Advances in Restorative Dentistry. Taylor
& Francis; 2000.

Kumar S, Kumar Singh S, Gupta A, etal. A
Profilometric Study to Assess the Role of
Toothbrush and Toothpaste in Abrasion
Process. J Dent. 2015;16:267-273.
Alexander JF, Saffir AJ, Gold W. The
measurement of the effect of toothbrushes
on soft tissue abrasion. J Dent Res.
1977;56:722-727.



45.

46.

47.

48.

Keerthana and Ramesh; JPRI, 32(20): 1-12, 2020; Article no.JPRI.59840

Harte DB, Manly RS. Effect of toothbrush
variables on wear of dentin produced by
four abrasives. J Dent Res. 1975;54:993—
998.

Dyer D, Addy M, Newcombe RG. Studies
in vitro of abrasion by different manual
toothbrush heads and a standard
toothpaste. Journal of Clinical
Periodontology. 2000;27:99-103.

Sangnes G. Traumatization of teeth and
gingiva related to habitual tooth cleaning
procedures. J Clin Periodontol. 1976;3:94—
103.

Philpotts CJ, Weader E, Joiner A. The
measurement in vitro of enamel and
dentine wear by toothpastes of different
abrasivity. Int Dent J. 2005;55:183-187.

49.

50.

51.

52.

Lussi A. Dental Erosion: From Diagnosis to
Therapy. Karger Medical and Scientific
Publishers; 2006.

Hara AT, Gonzalez-Cabezas C, Creeth J,
et al. Interplay between fluoride and
abrasivity of dentifrices on dental erosion-
abrasion. J Dent. 2009;37:781-785.
Meyers IA. Minimum intervention dentistry
and the management of tooth wear in
general practice. Aust Dent J.
2013;58(1):60-65.

Boer PD, De Boer P, Duinkerke ASH, et al.
Influence of Tooth Paste Particle Size and
Tooth Brush Stiffness on Dentine Abrasion
in vitro. Caries Research. 1985;19:232—-
239.

© 2020 Keerthana and Ramesh; This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http.//creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://www. sdiarticle4.com/review-history/59840

12



