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Abstract

Introduction: Because the light curing agent is a continuous use material that does not allow its sterilization, the dental surgeon should be used for some measures
that may reduce the risk of cross infection through its use. Therefore, use asepsis to this physical and / or chemical barriers that may reduce the risk of contamination
by the dental surgeon and the patient.

Objective: This study verified the light intensity of light-curing devices and analyzed the influence of physical and / or physical barriers on the final intensity of actions
by the devices. Method. 13 photopolymerizers from the Schuster Emitter AFIT brand were used for each of the five groups of readings for each group tested: without
barriers, chemical barriers (70% alcohol), physical barriers (70% sugar, followed by the plastic bag). The intensity of the light will be verified through a calibrated
radiometer of the brand ECEL RD-7.

Results: After statistical analysis one can verify what was done when a barrier was not used with the groups that used physical barrier and with the group that made
association of barriers.

Conclusion: Regarding biosafety, an association of physical and tissue barriers, although they had lower irradiance results, ensure better protection of the devices and

avoid cross-contamination without prejudicing the clinical procedures.

Introduction

The use of composite resins allows more and more strength
in dentistry to suit a series of physical, chemical and biological
requirements, as well as the ability of such exercise material, function
and esthetics to the dental element. Another function of these
restorative materials that facilitate the clinical practice of dentists is in
relation to their polymerization [1]. Photopolymerized resins have in
their composition photoinitiators - as a can for contact with light, they
react and form free radicals that initiate the conversion of monomers
into polymers [2,3]. To the right extent, the polymerization is 400 mW
/ cm?, with a time of 40 s (cm), for increments of 2 mm (millimeters)
thick, with a minimum value of 300 mW / cm?; in this case, an additional
polymerization time of [2,4-6] is required.

A subpolymerization will lead to increased microleakage,
mmicrohardness reduction, postoperative sensitivity and aesthetic
impairment; The polymerization with the light intensity and the high
rate of contraction force, the movement of a pink tooth region and
energy, the generation of spaces for the propagation of buccal fluids
and the communication media [2,6-8].

The photopolymerizer is an important equipment for the success
of adhesive / restorative procedures performed by the dental surgeon.
Because it is a combination of continuous use and does not allow its
sterilization, the dental surgeon should be aware of some measures to
reduce or reduce the risk of cross infection through its use. Therefore,
physical and / or chemical barriers should be used for the asepsis of
this instrument, in addition to other substances aimed at reducing
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the risk of contamination by the dentist and the patient9. The more
compact LEDs convert electricity directly into blue light, they do not
require cooling mechanisms and the heat generated is lower than those
of halogen light, with a useful path between 10.000 and 100.000 hours
(3,8,9].

The periodic maintenance of the appliances is extremely important
in order to detect any defects that might compromise the light intensity
and the quality of the restorations [10]. The apparatus for measuring the
irradiance is called a radiometer and these use different measurement
scales.

Thus, in addition to the careful selection of the material and the
correct restorative technique, the use of photopolymerizers with
adequate power contributes significantly to the success of restorations
[7]. Considering that one of the main causes of clinical failure of direct
aesthetic restorations is the insufficient polymerization of the composite
resin, which makes the restoration more susceptible to surface staining,
marginal infiltration and the presence of residual monomers [9], it is
essential to verify of the photopolymerizer.
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Therefore, this in vitro study verified the light intensity of the
photopolymerizing devices used in the dental graduation clinic and
analyzed the influence of physical and / or chemical barriers on the
final intensity emitted by them, in order to improve performance and
reduce the risk of contamination.

Methods

Experimental design

The present study was of experimental character, whose sample,
was composed of 13 photopolymerizers, in perfect state of use, that
were with its loader base connected to a socket. Schuster Emitter A FIT
photopolymerizers and physical barriers (plastic bags) and chemical
barriers (70° alcohol) were used, as well as the association of the two
barriers.

The apparatus used was left 24 hours coupled to the loader base so
that the maximum intensity was guaranteed during the tests. For each
apparatus, 5 consecutive readings were performed, according to the
groups tested: without any type of barrier, light intensity after physical
barrier (plastic bag) placement, light intensity after the use of chemical
barrier (70° alcohol) and intensity of light after the use of alcohol 70°
and then placement of plastic bag.

The light intensity was verified by means of a radiometer of the
brand ECEL RD7 previously calibrated and for each test will be carried
out 5 readings, of which a final average was obtained. Between one
test and another, the devices were cleaned with cotton swabs so that
no other chemical could interfere with the final result of the readings
obtained by the radiometer.

Reading of apparatus irradiance

13 photopolymerizers of the Schuster Emitter A FIT brand were
inserted, with physical and / or chemical barriers (plastic bag, alcohol
70, plastic bag + alcohol 70, without any barriers). The irradiance of each
light curing device was evaluated through the ECEL RD7 radiometer for
5 consecutive times using the physical, chemical barriers, association
of both and without any barrier. To verify the existence or not of
interferences in the power of the photopolymerizers and to conclude
which type of barrier would be the ideal to maintain the quality of
the clinical procedures, with the resinous materials, maintaining the
biosafety and avoiding the cross contamination.

Results

Statistical analysis

The exploratory analysis indicated two "outliers" (discrepant
values) that were withdrawn in order for the data to satisfy the ANOVA
assumptions. ANOVA was then applied, considering in the model that
the same photopolymerizers were evaluated in all treatments. Multiple
comparisons were performed using the Tukey test, with a significance
level of 5%. The analyzes were performed in program R

* R Core Team (2017). A: A language and environment for statistical
computing. R Foundation for Statistical Computing, Vienna, Austria.
URL https://www.R-project.org/.

Irradiance

It can be observed in Table 1 and Figure 1 that when the irradiance
was measured only with physical barrier and with both barriers
(physical and chemical), the means were significantly lower than when
measured with no barrier (p <0.05). The mean irradiance measured
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Table 1. Mean (standard deviation) of the irradiance as a function of the barrier (physical
and chemical)

Barriers Mean (standard deviation)
1252,38 (70,59) a
1199,22 (68,50) ab
1186,60 (65,20) b

1156,00 (107,28) b

Without any barriers
Chemical barrier - alcohol 70°
Physical barrier - plastic bag
Chemical and Physical barrier

Means followed by distinct letters differ from each other (p<0.05). p (groups) = 0.001
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Figure 1. Mean and standard deviation of the irradiance due to the presence of barriers.
Different letters indicate statistically significant differences (p<0.05)

only with the chemical barrier did not differ significantly from the
other groups (p> 0.05).

Discussion

Although the use of a protective barrier is recommended by
the National Center for the Prevention of Chronic Diseases and
Health Promotion (CDC) [11] for semi-critical instruments such as
photopolymerizing devices, these protection means can attenuate
the transmission of light and hamper the polymerization of resinous
materials [12].

Several studies report the impact of the use of PVC barriers [13-15]
and even the influence of alcohol 70° on the physical and mechanical
properties of resinous materials [16,17]. The same result was found
in this study, which evidenced a higher irradiance of the light curing
apparatus when no type of barrier was used. In addition, the use of
chemical barrier (70° alcohol) has been quite effective in not reducing
the light power of the apparatus, but, from the CDC's point of view, this
protection medium should not be used individually.

This is justified because the use of barriers, mainly due to contact
with the moist surfaces of the mouth (mucosa, tongue, cheek, hand)
or external roughness, deviates the linear route of the appliance light
[14]. In this way, wrinkles in the film also increase light drift and loss
of energy. To avoid this effect, the protective films of the present study
were carefully chosen, since the handling of PVC plastic is critical for
some operators and the plastic bags meet the requirements of the CDC.

Physical barriers should be smooth, transparent and capable of
adhering to the surface of the tip to prevent physical damage to the light
output or reduce polymerization efficiency. In addition, the irradiance
potential of the apparatus should be known to determine if it is high
enough to ensure that the polymerization is not affected.

The results shown in Table 1 and in Figure 1 accurately translate
these data, since when only alcohol was used, the irradiance remained
constant in comparison to the other groups tested (1199.22mW/cm?).
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However, when comparing the control group (without barrier) and the
group with physical barrier use and association of barriers, we can see
a reduction of the same. From the clinical point of view, the reduction
of values does not interfere with the polymerization, since a resinous
material requires at least 400mW/cm? so that it can be converted into
polymer with a time of 40 seconds. That is, because they have high
irradiance values, regardless of the type of barrier, the chance of a
material being well polymerized by the tested devices remains very
high, regardless of the barrier used.

The use of physical barriers is widely used because it is more
practical and accessible than the use of sterilizable tips [13] that can
cause irreversible damage [14,18] over time. The plastic bag (physical
barrier) provides effective, quick and inexpensive protection against
contamination [6]. It is important to note that dental surgeons often fail
to place the PVC film gently on the tip, with no wrinkles [14]. Moreover,
they are not used to test light output [13,15,16].

According to the studies of Baldi, et al. [18] emphasize the
importance of biosafety for the protection of patients and professionals
in order to avoid cross-infection; therefore, advocate a strict disinfection
of the photopolymerizing devices. The study pointed out that 60% of
the interviewees prefer the use of 70% alcohol as a method of electing
to disinfect their devices; 33.33% of them prefer a combination of 70°
more plastic alcohol PVC film, and still 6.66% make use of absolute
alcohol, which is not advisable [19], because according to Andrade, et
al. Absolute alcohol is less effective in the antimicrobial power, when
compared to the 70° alcohol, because it promotes in a less efficient way
the reduction of the superficial tension of the bacterial cell [20].

Therefore, because the association of barriers had the same
statistical value as the use of physical barrier, the use of the chemical
agent in the process guarantees the disinfection of the tips, between
one service and another. Strictly speaking, 70° alcohol must be stored
in a suitable place and container in such a way that it does not lose its
properties and is effective.

Conclusion

Considering the results obtained in this present study, conclude
that:

« Physical and / or chemical barriers decrease irradiance, however,
values were high, above recommended standards, and did not affect
clinical procedures at the dental clinic of the Faculty of Medical
Sciences and Health of Juiz de Fora - SUPREMA.

« Best barrier option is the chemical and physical association (alcohol
70° + plastic bag) to better ensure biosafety and avoid cross-
contamination.
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