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Abrasive Properties of Three Different Toothpastes
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Abstract:

Objective: The main purpose of this study was to develop a simple reproducible system to
compare abrasive effects of three different toothpastes.

Materials and Methods: A specific mold was used to fabricate 37 samples made of po-
lymethylmethacrylate. The samples were stroke by toothbrushes connected to a V8 Cross
Brushing Machine in a solution of fluoridated toothpastes and distilled water. The samples
were evaluated initially and also after 48 hours. The data were analyzed by one-way
ANOVA test.

Results: No significant differences was found among the three types of toothpastes after
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25000 strokes (P=0.427).
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INTRODUCTION

Tooth brushing with toothpaste is rather ar-
guably the most common form of oral hygiene
practiced by individuals in developed coun-
tries. Although numerous claims have been
made so far concerning toothpaste, the poten-
tial for oral care has significantly expanded in
recent years [1]. Toothpastes have been
claimed to deliver a range of preventive and
therapeutic agents such as fluoride, metal salts
and pyrophosphate for calculus inhibition, an-
timicrobials to reduce plaque growth, and nu-
merous compounds to treat dentine hypersen-
sitivity [2-4] Also, by the incorporation of de-
tergents and abrasives, stain and plaque re-
moval may be improved and short term breath
freshening imparted. Indeed many products
based on anionic detergents, such as sodium
lauryl sulphate, possess considerable antim-
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Conclusion: All the three toothpastes presented same abrasive properties.

Key Words: Toothbrushing; Toothpaste; Oral Hygiene

Journal of Dentistry, Tehran University of Medical Sciences, Tehran, Iran (2008; Vol: 5, No.1)

icrobial properties and are known to reduce
plaque growth when compared to water. Nev-
ertheless, toothpastes are intricate formulations
and a fine balance has to be achieved in order
to offer oral health benefits whilst restraining
chemical and/or physical damage to the teeth
and gums [5-6].

Various methods have been applied in studies
concerning abrasive properties of toothpastes.
These comprise measuring weight changes of
the test object, surface profile measurements,
and electron microscopy and radioactivity
measurements. As the in vivo studies in the
field are rather difficult to be subjected to
standardizing, the in vitro methods are stan-
dardized. All in vitro methods presently avail-
able, and probably those to come, will be criti-
cized because of the numerous variables af-
fecting everyday use products and the influ-
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ences of the complex oral environment on the
matter that can never be fully stimulated in the
laboratory [7,8].

A toothpaste wear study must also utilize
slurry of the toothpaste, water and artificial
saliva to properly simulate oral conditions dur-
ing typical tooth brushing. Without toothpaste,
manual toothbrushes have exhibited little abra-
sive power [9].

Dental abrasives are believed to play an im-
portant role in the cleaning power of tooth-
pastes. The degree of abrasion shown by an
agent is directly subjective to its own proper-
ties such as chemical composition, crystal
structure, cleavage, friability, hardness, parti-
cle shape, surface features and particle size
distribution, solubility, concentration and
compatibility with other ingredients of the
toothpaste [10].

Therefore, an acrylic model was intended to
determine and compare the abrasive properties
of the toothpastes and is meant to more likely
relate to the effects on dentine and plastic re-
storative materials. The model allows chemical
and mechanical effects to be separated [11].
Also a V8 Cross brushing machine was used in
our study. A cross brushing machine is the ap-
paratus has eight positions for holding speci-
mens. A toothbrush is positioned to pass recip-
rocally over the mounted samples with a cho-
sen tension on the brush while immersed in
dentifrice slurry. The distance traversed by the
brush should be no longer than the brush head,
so that the specimen doesn't lose contact with
the brush. It is important to have some means

Table 1. Components of the toothpastes.

for agitation of the slurry while the brushing is
under process. A suitable method to accom-
plish this is attaching rubber mixing vanes just
below the brush head. As the brushing takes
place, these vanes will prevent the abrasive
from setting down to the bottom of the slurry
container.

In this study, abrasive properties of 2 Iranian
toothpastes namely Darugar Il and Paveh were
compared with an imported one called Colgate
applying a tooth brushing machine and weight
loss method.

MATERIALS AND METHODS

Three different toothpastes were used in this
study (Table 1): Colgate (Colgate-Palmolive
Company, USA), Darugar Il (KAF, Iran) and
Paveh (Tolipers, Iran). Thirty-seven poly-
methylmethacrylate samples were made using
a polycarbonate mould. The mould consisted
of 5 blocks 3 mm in diameter, 30 mm thick,
and 40 mm in height.

The samples were kept in a closed plate in sil-
licagel and weighed by digital Sartorious AG
DCottengen with the accuracy of 0.0001 g.
The blocks were randomly driven into the
three toothpaste groups (lranian toothpaste
groups n=13, Imported toothpaste group
n=11). The samples were then brushed in a
toothpaste andsolution by V8 cross brushing
machine.

The brushes were Butler 411, Gum medium.
The samples were placed in the holes of the
same moulds kept in the glass plates, then
placed in the bath of the brushing machine in

Toothpaste Components
Dicalcium phosphate dehydrate, Deionized water, Sorbitol, Glycerin, PEG600, Sodium lauryl
Colgate phosphate, Cellulose, sodium monophosphate, Tetrasodium pyrophosphate, Sodium saccharin,
Sodium fluoride
Dicalcium phosphate, Sodium methyl parabone, Silica, sodium monofluoro phosphate, Methyl
Darugar Il parabone, Sodium enlauryl sarkozinate, Sodium lauryl phosphate, CMC, Sorbitol, Propylen gly-
cole, Glycerin, Sodium saccharin, Deionized water
Paveh Sodium carboxy methyl cellulose, Glycerin, Sorbitol, Sodium saccharin, sodium monofluoro phos-

phate, Citric acid, Aerosyl, Sodium lauryl phosphate, Deionized water, Dicalcium phosphate
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numerical order and covered with 100 ml of
toothpaste slurry. The slurry consisted of 25 g
of toothpaste and 100 ml of distilled water.
The tests were performed under 200 g force
and 25000 strokes. The specimens were then
removed from the bath, rinsed, wiped dry, and
kept for 48 hours in silica plate and then
weighed.

The data were analyzed by one-way ANOVA
test using SPSS 11.5 Software. The confidence
level was set at 0.95.

RESULTS

Weight loss in each group was recorded (Table
2). The mean amount of weight loss was 0.800
mg (SD=0.289) for Paveh, 0.791 mg
(SD=0.646) for Colgate and 0.585 mg
(SD=0.426) for Darugar. There was no signifi-
cant difference between the three toothpastes
(P=0.427).

DISCUSSION

We found no significant difference between
the abrasive properties of the three toothpastes
involved in the study and also, no significant
weight loss difference was noticed in any of
the three groups.

Opinion tends to advocate that soft tissue
damage and gingival recession are caused by
toothbrush, whereas hard tissue loss is mainly
a function of toothpaste abrasives. However,
toothpaste abrasives are considered to have
minimal effects on enamel with the activity
being largely directed towards dentine [12].
Other agents operating in vivo, particularly
dietary acid, may significantly enhance the
action of toothpaste abrasives on dentine and
enamel [13].

Historically, a large number of researches have
been dedicated to dentin wear associated with
abrasives added to toothpastes. Therefore, an
acrylic model was intended to determine and
compare the abrasive properties of the tooth-
pastes and is meant to more likely relate to the
effects on dentine and plastic restorative mate-
rials. Also, the results must largely relate to
mechanical actions of the products regardless
of any chemical erosive action of other ingre-
dients. Acrylic is chemically inert to such in-
gredients [14].

Another advantage in our study was the use of
a V8 Cross brushing machine. This machine
can move forward and backward like brushes
do.

Dentifrice abrasive properties depend on parti-
cle size, shape and hardness of the abrasives as
well as other factors such as the frequency of
brushing and hardness of the bristles. Since the
latter factors remained constant among all the
dentifrices, only physical properties of the
toothpaste would explain the disparity of the
results obtained. Indeed, the average particle
diameter of the abrasive determines the abra-
sion rate. On the other hand, chemically iden-
tical abrasives can also have different clean-
ing/abrasion rates depending on the total denti-
frice composition. This fact may explain why
dentifrices using the same type of abrasives
differ in accordance to their cleaning power
potential. The abrasive properties of toothpaste
must be determined on the basis of its com-
plete composition and not only limited to its
abrasive agents [15].

Acrylic blocks and dentin specimens have
been used in various studies [16-22]. Momoi et
al [15] used Z100 dental composite in a con-

Table 2. Mean, Standard Deviation(SD) and Standard Erorr (SE) of weight loss” in mg.

Type of toothpaste N Mean SD SE Minimum Maximum
Paveh 13 0.800 0.289 0.080 0.3 1.3
Colgate 11 0.791 0.646 0.195 0.0 2.2
Darugar 11 13 0.585 0.426 0.118 0.0 1.5

* The difference between weight of samples before and after experiment.
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trol group to compare the wear occurring in
glass ionomer. In the study of Harrington et al
[23], PTEE (poly tetrafloro ethylene) was
used. In our study, a force of 200 g was ap-
plied to the head of the brushes by the brush-
ing machine. This is the mean force used in
previous studies as well. The minimum force
was used in tests conducted by West et al [17]
(170 g) and the maximum was applied by
Tanoue et al [24] (300 g).

Buttler 411-Gum medium brushes were used
as they have a more reasonable price com-
pared to other foreign standard brushes. This
type of brush has a handle connected to its
head facilitating its connection to the machine
its settlement on the samples. The number of
strokes in this study was set to be 25000 ap-
proximately equivalent to the number of
strokes applied on a tooth in 2.5 years of
cleaning. Harrington used 60000 strokes for
assess the wear, weighing the samples before,
after, and every 20000 strokes [23]. De Boer
used 10000 strokes weighing the samples after
1000, 2000, 5000, and 10000 strokes [18]. The
reason for us applying a less number of strokes
in this study, compared to Harringon, was the
use of surface profilometer. This device works
with great precision in 2 and 3 dimensional
modes in micrometer. Therefore, no more
strokes than 20000 seemed required.

Because of the noticeable effect of abrasives
on enamel wear, abrasive properties can play a
role in judging toothpastes; the properties we
found not to be significantly different in two
Iranian toothpastes and one imported one.

CONCLUSION

In conclusion, this model appears to provide a
simple in vitro method to compare abrasive
properties of toothpastes and using it, all the
three toothpastes presented same abrasive
properties.
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