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ABSTRACT

Background: The shelf life of dental restorations relies primarily on the adhesion between tooth
and restorative material. Numerous dental adhesive systems have been developed to play a crucial
role in enhancing this adhesion. However, the presence of any residues while applying adhesive
systems may compromise the adhesive seal, affecting the properties of dental restorations. Thus,
this paper aims to assess the presence of microbrush bristle remnants on bonding surfaces using
total-etch and self-etch adhesive systems.

Materials and Methods: In the present experimental in vitro study, 12 extracted permanent
maxillary premolar teeth were decoronated and divided into two groups (n = 6). Application of
self-etch adhesive system (Seventh generation) was made on the prepared specimens with the
help of microbrush (Cotisen) for group |, and total-etch adhesive system (Fifth generation) was
applied on the prepared specimens for group Il with the same brand of micro brush (Cotisen).
Each group received a standardized polymerization process.The bonding surfaces of samples were
then analyzed to determine the microbrush bristle remnants. An independent sample t-test was
applied to compare the mean bristle remnants between the two groups. P value was set at 0.05
(at a 0.05 level of significance).

Results: Self-etch adhesive system had a greater number of microbrush bristle remnants than the
total-etch adhesive system, but the difference was not statistically significant.

Conclusion: Irrespective of the different adhesive systems being used; microbrush bristle remnants
were seen in both groups. Dentists should be cautious to avoid contamination of adhesive surfaces.
The presence of bristle remnants might influence the shelf life of the restorations.

Key Words: Adhesive systems, bonding agent, microbrush bristle remnants, scanning electron
microscope, self-etch adhesive system, total-etch adhesive system

INTRODUCTION

The shelf life of restoration mainly depends on the
adhesion between the tooth and restorative material.l"!
Over the last few decades, numerous adhesive systems
have been introduced to dentistry to create strong
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bonding to dentin and the restorative material. Dental
adhesives are classified based on their generations
or interaction with the smear layer.”’ However, etch
and rinse, self-etch, and universal adhesive systems
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are majorly considered for enhancing the adhesion of
composite restorations to the tooth.?#

The adhesive seal may be compromised by the
potential presence of any kind of residue (Powder
from latex gloves, microbrush bristles, etc.).’) During
the bonding process, dental surface contamination can
occur after the tooth surface has been etched and/or
after the adhesive system has been applied.) As a
result of contamination, the quality of the bond may
be affected, causing micro leakage at the interface.”?

As per the author’s knowledge, the only study that
has been conducted was by Berton et al.® in which
he evaluated the presence of microbrush bristles fiber
remnants on the bonding surfaces of teeth. Thus, this
paper aimed to determine the presence of microbrush
bristle remnants on the bonding surface using
total-etch and self-etch adhesive systems.

MATERIALS AND METHODS

Ethics committee approval was taken before initiating
the present study (Ref No. G-132/IECDYPDS/2023).

Inclusion and exclusion criteria

For the current experimental in vitro study, 12
caries-free permanent maxillary premolars were
included in the study. Teeth were extracted for
orthodontic reasons with no presence of microcracks
or other anatomic defects on their surfaces and were
selected by using a dental operating microscope
(SEILER).[

Specimen preparation

After extraction, any remaining stains or debris
were removed from the teeth using a manual curette
(GDC). The teeth were kept in saline solution
(NaCl 0.9%, Amanta) at a temperature of 4°C
for a maximum of 1 month.’) Samples were then
decoronated to a thickness not more than 3 mm
using a diamond disc (Frank Dental, Germany)
at low speed attached to the straight handpiece of
micromotor (Supreme Labo) [Figure 1]. The final
thickness of each sample was confirmed using a
digital Vernier Caliper (Precision 150 digital Caliper)
with an accuracy of 0.001 mm."!

Study groups

The prepared specimens were divided into two
groups;

* Group I (n = 6): Self-etch adhesive system

* Group II (n = 6): Total-etch adhesive system.

Figure 1: Specimen preparation.

Adhesion procedure

The bonding surfaces of all prepared specimens were
rinsed using sterile distilled water for 10s and further
dried with gentle air blow.® For both groups, the
same brand of microbrush was used (Cotisen) and
each micro-brush was disposed of after a single use.
For group I, specimens underwent the application
of Self etch adhesive bonding agent (Neofill,
Orikam) using a microbrush applicator (Cotisen)
and then photopolymerized for 40s!'” using a curing
device (Woodpecker MINI S, 1000-1200 mW/cm?)
[Figure 2]. For group II, firstly the bonding surfaces
of specimens were etched using etching gel (Prime
Dental, Pvt. Ltd.) for 15 si'l followed by rinsing and
drying. Later, the specimens underwent the application
of a total-etch adhesive bonding agent (Te-Econom
Bond, Ivoclar Vivadent) using a microbrush applicator
(Cotisen) and then photopolymerized for 40 s!' using
the same curing device [Figure 3].

Microscopic analysis

Before performing the analysis, all of the specimens
were mounted on prefabricated aluminium stubs
coated with double-sided carbon tape and examined
under a scanning electron microscope (FESEM, Nova
NanoSEM 450) with an accelerating voltage of SKv.F!

STATISTICAL ANALYSIS AND RESULTS

Statistical analysis

Statistical analysis software (SPSS version 21.0) was
used to tabulate the data for performing the statistical
analysis. An independent sample #-test was applied
to compare the mean bristle remnants among the two
groups. P value was set at 0.05 (at a 0.05 level of
significance).
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Results

The present study was conducted to determine the
microbrush bristle remnants on the bonding surfaces of
teeth using different adhesive systems and techniques.
The highest numbers of bristle remnants were seen
in group I (12) [Figures 4 and 5] as compared to
group II (8) [Figure 6 and Graph 1]. The mean
number of bristle remnants is shown in [Table 1]. It
was interpreted that the microbrush bristle remnants
in the self-etch adhesive system were more than the
total-etch adhesive system. No significant statistical
difference (P = 0.99) was found between the two
groups.

DISCUSSION

Recently, the complexity of restorative dentistry
has increased with the variety of products being
used."”” The use of composites and adhesives in

Figure 2: (a and b) Application of self-etch adhesive system
on tooth surface followed by polymerization.

modern restorative dentistry allows the creation of
a stronger bonding of the restorative material with
dental tissue (dentin and enamel).'¥] To achieve a
long-lasting bonding between composites and the
tooth tissues, numerous dental adhesive systems
have been developed.'¥ However, present adhesion
strategies depend exclusively on the way dental
adhesives react with the smear layer.!'!)

In the present study, etch and rinse and self-etch
dentin bonding systems were used. Irrespective of
the adhesive systems used, microbrushes were used
to apply the priming adhesive solution to determine
a more unified micromechanical bonding. According
to the study’s findings, the amount of microbrush
remnants in the self-etch adhesive system was higher
than in the total-etch adhesive system. This might
be attributed to several reasons such as: different
techniques of application of bonding agents on
the tooth surface, the amount of force applied for
the application, and the quality of the micro-brush
being used. Moreover, SEM magnification for dental
surfaces ranges between x500 and %5000, any
remnant could have been missed, if detected as an
artefact”® in the total-etch adhesive system group.

The etch and rinse adhesive method mainly relies on
the etching of enamel and dentin with phosphoric
acid to remove the smear layer along with its
attached smear plugs. Bonding agent application is
done over the tooth surface without the application
of much force, as etching has been already done.

Figure 4: (a-d) lllustrative SEM images of the samples of group |

(Teeth treated with Self-etch adhesive system).
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However, self-etch adhesive systems do not employ a
separate etching step as it does not remove the smear
layer by their non-rinsing acidic primer. Instead, it
integrates the smear layer residues into the adhesive
interface.”). Results in our study showed a higher
number of bristle remnants in the self-etch adhesive
system as compared to the total-etch adhesive
system, as an active adhesive application was used
for the self-etch adhesive system. In this method,
the microbrush was rubbed with slight force on the
tooth surface.!'”! This could be one of the reasons for
a higher number of bristle remnants in the Self-etch
adhesive system due to enhanced force application
and the stirring effect on the bonding surface.

Mean SD SE

Minimum Maximum

M Group | (Self Etch)

I Group Il (Total Etch)

Graph 1: Graph showing the number of bristle remnants.
SD: Standard deviation; SE: Standard error.

Figure 5: (a and b) lllustrative SEM images of the length of
microbrush bristle remnants.

Figure 6: (a-d) lllustrative SEM images of the samples of group Il

The utilization of disposable microbrushes for the
bonding agent application on the surfaces of teeth is
broadly propagated.’) The utilization of microbrush
during the insertion of fiber posts has been proven in
the literature to create a more uniform micromechanical
bond.!"®! Surprisingly, there is very scarce information
regarding the effect of bristle remnants on the tooth
surface. Thus, the present in vitro study found that
after the standardized application of bonding agents,
microbrushes left residues on the adhesive surface after
employing different adhesive systems and techniques.
These remaining fibers may have an impact on several
variables, including forces of adhesion, integrity of
marginal seal or development of microgaps in the
bonding layer.!

Nonetheless, additional research is required to
evaluate the effects of these bristle remnants on the
bonding surface of teeth and also to assess alternative
methods for efficient bonding agent application that
avoid contamination. Furthermore, the quality of the
microbrush is to be considered when further studies
will be conducted.

CONCLUSION

Irrespective of the adhesive systems used in the
present study, the microbrush bristle remnants can be
found over the tooth surface. Thus, the placement of
composite restorations requires meticulous attention
to procedure or it may fail prematurely.

However, dentists should be cautious to avoid
contamination of the adhesive surface, as the presence of
any remnants might influence the shelf life of restorations.
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(Teeth treated with total-etch adhesive System).

Table 1: Descriptive statistics of the number of bristles seen under the standard error of the mean in both

groups

Groups Mean (number of fibres) SD SE Minimum (number of fibres) Maximum (number of fibres)
Group | (Self-etch) 8.33 242 098 6 12

Group Il (Total etch) 5.66 186 0.76 3 8

SD: Standard deviation; SE: Standard error
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