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ABSTR ACT

The purpose of the present study was to analyze the influence of sterilization methods on the absorption capacity of
different brands of standardized absorbent paper points, testing the hypothesis that there is a positive correlation betwe-
en the percentage of increased absorption capacity and sterilization method. Standardized endodontic absorbent paper
points (size rank from #15 to #40) from three different brands of three manufacturers were used for this study (Dentsply,
Endopoints, Tanari). Twenty absorbent paper points of each size were used. The initial weight (iw) of each absorbent
paper point was recorded using a digital scale. After sterilization, the dry weight (dw) of each absorbent paper point was
determined. Each paper point was then introduced into a 2% methylene blue solution during 20 seconds until complete
saturation. The paper points were removed from the solution and the wet weight (ww) was determined, with absorption
capacity calculated from a difference between ww-dw. Data was statistically analyzed using Tukey’s test and the Student’s
t-test (p<0.05). Tanari paper points exhibited the best absorption capacity among the brands analyzed, but the difference
was non-significant. Sterilization process did not influence the absorption capacity of absorbent paper points.

K EYWORDS

Endodontics; pulp cavity; sterilization.

INTRODUCT ION

One of the most important treatment procedures
for optimizing a long-term clinical success of root
canal treatment is the adaptation of material along
the walls of root canal system and apical foramen
[1]. Root canal sealing has played an important role
in dental therapy and biomechanical preparation by
itself is not capable of disinfecting root canals [2-4].
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The purpose of root canal filling is to fill the pulp
space with three-dimensional root canal filling, which
cannot be achieved if canal is not dried beforehand
[5]. Drying root canal is therefore an important step
for successful hermetic sealing, given that adhesion
and physicochemical properties of filling materials
are altered by moisture. Standardized absorbent paper
points are extensively used in endodontic therapy
following irrigation in order to dry the wall of the root
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canal [6]. Paper points are also used to apply intra-
canal medication, remove microbial cultures from the
canal and as an indicator of the quality and color of
the canal exudate [7]. However, little attention has
been paid to the assessment of biological, physical,
and mechanical properties of this dental accessory
[5,8,9].

Paper points must exhibit an adequate capacity for
absorbing liquids in order to dry root canals. Less time
and fewer points are needed to dry root canals when
paper point exhibits greater absorption capacity [8].
Few studies report on absorption capacity of paper
points [1,5,6,9,10]. Pereira et al. [7] analyzed two
different methods for assessing absorption capacity
of absorbent paper points. However, little attention
has been paid to the assessment of the influence of
sterilization methods on the absorption capacity of
absorbent paper points.

The purpose of the present study was to analyze
the influence of sterilization methods on absorption
capacity of the three brands of standardized
endodontic paper points, testing the hypothesis that
there is a positive correlation between the percentage
of increased absorption capacity and sterilization
method.

MATERIALS AND METHODS

Standardized endodontic absorbent paper points
(size rank from #15 to #40) from three different
brands of three manufacturers were used for this
study: Dentsply (Dentsply Industria e Comércio
Ltda., Petropolis, Brazil), Endopoints (Endopoints
Industria e Comércio Ltda., Paraiba do Sul, Brazil) e
Tanari (Tanariman Industrial Ltda., Manaus, Brazil).
Twenty absorbent paper points of each size were used.
A total of 360 points were tested.

Each dry absorbent paper point was weighed
on an electronic laboratory balance to a precision
of +£0.0001 (Gehaka, Sao Paulo, Brazil), thereby
determining the initial weight (iw). The paper points
were then randomly divided into three groups: Group
1 — no sterilization process; Group 2 — wet heat
sterilization (121°C/15psi/30min)-(Cristofoli, Campo
Mourdo, Brazil); Group 3 — dry heat sterilization
(170°C/60min)-(Odontobras, Sao Paulo, Brazil).
In Groups 2 and 3, the absorbent paper points were
submitted to a single sterilization cycle. Following
sterilization, paper points were weighed again to
determine the dry weight (dw).

Five mm of each absorbent paper point was
introduced into a 2% methylene blue solution during
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20 seconds until complete saturation [10]. Points
were removed and immediately weighed to obtain
the wet weight (ww). The increase in mass (iug) was
calculated from the difference between wet weight
and dry weight.

Data were submitted to statistical analysis with the
use of a linear model to reveal significant interactions
between caliber, brand and type of sterilization.
Analysis of variance (ANOVA) was used to compare
three or more measurements. When appropriate,
Tukey’s test was used for multiple comparisons. The
Student’s t-test was used to compare mean values
between two groups. The level of significance for all
statistical tests was set at 0.05 (p<0.05).

REsuLTs

Table 1 displays a comparison of mean wet weight
values between brands, controlling caliber and type of
sterilization. In each of the 12 possible combinations
of caliber and type, ANOVA revealed differences in
mean wet weight values of the paper points. Tukey’s
test for multiple comparisons revealed that mean
weight wet value was generally significantly lower of
Dentsply brand (Dentsply Industria e Comércio Ltda.,
Petropolis, Brazil), followed by that of Endopoints
brand (Endopoints Industria e Comércio Ltda.,
Paraiba do Sul, Brazil). Tanari brand (Tanariman
Industrial Ltda., Manaus, Brazil) had a tendency to
achieve the highest mean wet weight values.

Table 2 displays comparisons in mean weight gain
(absorption capacity) of the points in the first series
sterilized in dry heat, according to caliber and brand.
Dentsply brand (Dentsply Industria e Comércio Ltda.,
Petropolis, Brazil) never achieved a significantly
higher absorption capacity than the other brands in
any of the comparisons, whereas the Tanari brand
(Tanariman Industrial Ltda., Manaus, Brazil) never
achieved a significantly lower absorption capacity
than the other brands in any of the comparisons.

Table 3 shows that comparisons of absorption
power of the points in the first series sterilized in an
autoclave, according to caliber and brand. Dentsply
brand (Dentsply Indastria e Comércio Ltda.,
Petropolis, Brazil) never achieved a significantly
higher absorption capacity than the other brands in
any of the comparisons. In nearly all comparisons
(except those for caliber 15), Tanari brand (Tanariman
Industrial Ltda., Manaus, Brazil) achieved either
a significantly higher absorption capacity or equal
absorption capacity in comparison to the other brands.

Table 4 compares absorption capacity of Cell
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Pack point (Dentsply Industria e Comércio Ltda.,
Petropolis, Brazil) from Dentsply (Dentsply Industria
e Comércio Ltda., Petropolis, Brazil) to points from
the same brand sterilized in either an autoclave or dry
heat. There was no evidence of a significantly greater
absorption capacity of the Cell Pack points (Dentsply

Industria e Comércio Ltda., Petropolis, Brazil) in
comparison to that of Dentsply (Dentsply Industria e
Comércio Ltda., Petropolis, Brazil) points sterilized
in dry heat or autoclave. Absorption capacity of
the absorbent paper points was not influenced by
sterilization process.

TABLE 1 - COMPARISON OF WET WEIGHT BETWEEN BRANDS, CONTROLLING CALIBER AND TYPE OF STERILIZATION

Mean Wet Weight (ug) p-values of Tukey’s multiple comparison test

Caliber Sterilization Dentsply (1) Endopoints (2) Tanari (3) (1) x(2) (1) x(3) (2) x (3)
15 Dry heat 4.0 55 55 0.000 0.000 0.993
Autoclave 4.1 54 5.1 0.000 0.000 0.043

20 Dry heat 4.9 6.0 6.8 0.000 0.000 0.005
Autoclave 5.1 6.1 6.6 0.000 0.000 0.009

25 Dry heat 6.1 6.9 9.5 0.069 0.000 0.000
Autoclave 6.3 7.0 9.3 0.006 0.000 0.000
30 Dry heat 7.8 8.6 10.4 0.129 0.000 0.001
Autoclave 7.7 8.9 10.1 0.000 0.000 0.000

35 Dry heat 8.5 11.1 13.1 0.000 0.000 0.000
Autoclave 8.9 10.8 13.1 0.000 0.000 0.000

40 Dry heat 1.4 124 15.0 0.016 0.000 0.000
Autoclave 9.8 12.4 15.3 0.000 0.000 0.000

* Values are in scientific notation

TABLE 2 - MEAN WEIGHT GAIN IN MG OF PAPER POINTS STERILIZED IN A DRY HEAT, ACCORDING TO CALIBER

AND BRAND
Brands Comparison of mean weight gain between brands
Caliber Dentsply (1) Endopoints (2) Tanari (3) (1) x(2) (1) x(3) (2) x (3)
15 24 34 3.3 p<0.05 p<0.05 p>0.05
20 2.8 34 3.7 p<0.05 p<0.05 p>0.05
25 34 4.0 5.3 p>0.05 p<0.05 p<0.05
30 44 45 54 p>0.05 p>0.05 p<0.05
35 45 6.8 71 p<0.05 p<0.05 p>0.05
40 6.4 71 8.1 p>0.05 p<0.05 p<0.05

* Values are in scientific notation

TABLE 3 - MEAN WEIGHT GAIN IN MG OF PAPER POINTS STERILIZED IN AN AUTOCLAVE, ACCORDING TO CALIBER

AND BRAND
Brands Comparison of mean weight gain between brands
Caliber Dentsply (1) Endopoints (2) Tanari (3) (1) x(2) (1)x(3) (2) x (3)
15 2.3 3.3 2.7 p<0.05 p<0.05 p<0.05
20 2.8 34 3.3 p<0.05 p<0.05 p>0.05
25 3.5 3.9 4.7 p>0.05 p<0.05 p<0.05
30 4.2 4.9 4.7 p<0.05 p<0.05 p>0.05
35 47 6.2 6.7 p<0.05 p<0.05 p>0.05
40 44 6.9 7.9 p<0.05 p<0.05 p<0.05

* Values are in scientific notation
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TABLE 4 - COMPARISON OF MEAN WEIGHT GAIN IN MG BETWEEN CELL PACK PAPER POINTS AND DENTSPLY

PAPER POINTS STERILIZED IN DRY HEAT OR AUTOCLAVE

Mean weight gain (ug) p-values of Tukey’s multiple comparison test
Cell Pack Dentsply: Dentsply:
Caliber (1) Dry heat (2) Autoclave (3) p-value (1) x(2) (1) x(3) (2) x (3)
15 2.3 24 2.3 0.778 * * *
20 2.9 2.8 2.8 0.675 * * *
25 3.5 34 35 0.521 * * *
30 47 4.4 4.2 0.023 p>0.05 p<0.05 p>0.05
35 5.0 4.5 4.7 0.105 * * *
40 6.1 6.4 4.4 <0.001 p>0.05 p<0.05 p<0.05

* Values are in scientific notation

DiscussioN

Humidity inside root canal system following
biomechanical preparation and disinfection is one of
the factors that influence marginal sealing of the root
canal filling, with a consequent effect on the success of
root canal treatment [1]. Very few studies [1,5-7, 9-14]
report absorption property of absorbent paper points.
There is also a lack of standardization in the study
protocols, which describe methods with no specific
nomenclatures, thereby hindering comparisons
between studies [7]. Results of the present research
are in agreement with findings described by Callahan
[15], who found that the use of absorbent paper points
after aspiration is the most efficient method for drying
root canal prior to filling.

Results of this study are also in agreement with
those reported by Edwards et al. [5], who found no
correlation between point size and absorbency. The
authors also report desirable properties that absorbent
paper points should have: they should quickly absorb
a series of medications, water, blood and fluids; they
should be straight, conical, have a uniform length and
a shape in compliance with International Standard
Organization specifications. They should exhibit
sufficient integrity (dry or wet) in order to the fibers not
become detached or the tips themselves disintegrate
during use; they should be clean and able to withstand
sterilization by conventional methods without affecting
their properties; they should also be white and odorless.

Silva et al. [9] found that paper points have an
absorption capacity greater than 100% of their own
weight, which was also found in the present study. In
order to obtain maximal performance from the points,
sufficient time should be allowed for the absorption of
the irrigation solution.
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Different degrees of absorption capacity were
found in the three commercial brands analyzed in
the present study, which is similar to the findings
described by Pumarola-Sufie et al. [6]. This result
may be explained by differences in fabrication
processes and lots as well as the material used to
make the points, paper solubility and the glue used
by different manufacturers. In the present research
as well as a study reported by Victorino et al. [10],
Tanari paper points exhibited the best absorption
capacity compared to Dentsply and Endopoints paper
points. The methods employed in the present study
to determine the absorption properties of the different
brand of paper points were those described by Pereira
et al. [7], who found that percentage of increased
mass determination was the most efficient method
for determining absorption properties. Similar reason
was applied for the selection of 2% methylene blue as
the dye solution. Tracers such as procion blue, eosin
red, silver nitrate and Inda ink [16] and irrigating
solutions such as saline solution [10] and sodium
hypochlorite [17] have also been used. However,
methylene blue, in various concentrations has been
the most commonly used tracer for several decades.
In addition, this coloring solution has been also used
to examine the dye penetration into other materials
[7, 18-20].

Difterent methods of sterilization such as dry heat,
formalin tablets and electric sterilizer with marbles
have been used for absorbent paper points [21].
However, the wet heat sterilization is the most used
method in dentistry because it is fast and efficient [ 10].
Holland etal. [12], Kugaetal. [13], and Bramante et al.
[14] related that when the paper points are sterilized,
the absorption capacity is diminished. In this study,
the sterilization (whether in an autoclave or dry heat)
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to which the paper points were submitted altered the
initial integrity of the points, which lost a significant
amount of their mass due to the process. Elimination
of humidity occurred after both sterilization methods,
included the points sterilized through wet heat
(autoclave), although to a lesser degree. According
to Carvalho et al. [11], dry-heat sterilization is the
preferential method for sterilizing paper points,
as it reduces the moisture content present in the
paper point itself, thereby increasing its absorption
propriety. Regarding a single sterilization cycle, the
loss of humidity did not significantly alter the mean
absorption capacity of the paper points. In the present
study, in groups 2 and 3, the absorbent paper points
were submitted to only a single sterilization cycle
because according to Victorino et al. [10] and Kubo et
al. [17] the absorption capacity of the paper points is
influenced by the number of sterilization cycles.
Under the experimental conditions of the present
study, we concluded that the Tanari paper points

exhibited the best absorption capacity among
the brands analyzed, but the difference was non-
significant, and the sterilization process did not
influence the absorption capacity of the absorbent
paper points.

CONCLUSIONS

e Sterilization methods had no influence over
the absorption capacity of paper points.

*  Commercial brands assessed exhibited
different degrees of absorption capacity in the
sterilization methods employed.

»  Tanari absorbent paper points achieved the
best absorption capacity in comparison to Endopoints
and Dentsply brand paper points.

*  Dentsply Cell Pack paper points did not
demonstrate a greater absorption capacity than paper
points of the same brand when sterilized in either an
autoclave or dry heat.

REsumo

O objetivo do presente estudo foi analisar a influéncia dos métodos de esterilizagdo sobre a capacidade de absorcio
de diferentes marcas de cones de papel absorvente, testando a hipdtese de que existe uma correlagdo positiva entre o
percentual de maior capacidade de absor¢do e o método de esterilizagdo. Cones de papel absorvente padronizados (calibre
de # 15 a # 40) de trés marcas comerciais diferentes foram usados para este estudo (Dentsply, Endopoints, Tanari). Vinte
pontas de papel absorvente de cada calibre foram utilizadas. O peso inicial de cada cone de papel absorvente foi aferido
utilizando uma balanga digital. Apds a esterilizagdo, o peso seco de cada cone de papel absorvente foi determinado. Em
seguida, cada cone de papel foi introduzido em uma solugao de azul de metileno a 2% durante 20 segundos até a saturacao
completa. Os cones de papel foram removidos da solugdo e o peso umido foi determinado, e a capacidade de absorcao
calculada a partir da diferenga entre peso imido menos o peso seco. Os dados foram analisados estatisticamente pelo teste
de Tukey e o teste t de Student (p <0,05). Os cones Tanari exibiram a melhor capacidade de absor¢ao entre as marcas
analisadas, mas a diferenga ndo foi significativa. O processo de esterilizagdo nao influenciou a capacidade de absorcao

dos cones de papel absorvente.

PALAVRAS-CHAVE

Cavidade pulpar; endodontia; esterilizagao.
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