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Abstract
Introduction: To obtain success in the polymerization of restorative materials, obtaining a quality, it is necessary a light curing
device and this in turn must be in proper operation. It is to be known that some other factors will influence these restorations as
the emission and intensity of the light, adequate time of exposure and correct wavelength. Most of the three methods of light curing
are used: High intensity in continuous light (High), increasing intensity (Soft-Start) and low (Low) intensity. The alteration between
the above methods according to the time of exposure may cause different effects and should be chosen according to the need of the
restorative procedure to be performed.
Objective: To compare the photoactivation modes (High and Soft Start) emitted by two different devices (Dabi and Gnatus). All
photo activators come from the Dental Clinic of Maternities Terezinha de Jesus Hospital.

Method: An analysis of variance (ANOVA) was applied, considering the two device brands (Dabi and Gnatus) in the statistical
model, so that the two photoactivation modes (High and Soft start) were evaluated in the same apparatus. All analyzes were
performed in the R * program considering the level of significance of 5%.

Results: It was observed that the Gnatus device presented higher mean irradiance (energy density), p <0.05, independent
of the photoactivation mode. It is also observed that, for both devices, higher irradiance averages were observed with the high
photoactivation mode (p <0.05).

Conclusion: The two methods tested reached the minimum value indicated for polymerization of resinous materials, however,
the Gnatus showed higher mean irradiance, and in both appliances the High method presented values statistically higher than the
Soft Start method.
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Introduction
With the implantation of the salt-based materials and prepared
in a restorative meal, through more natural treatments, resembling
the natural tooth [1,2]. The first composite resins launched on
the market were called self-curing. These resins were based
on the blending of a universal paste and other catalyst paste,
which had some drawbacks, such as handling thereof, resulting
in unsatisfactory clinical results. To meet the clinical needs, over
time there has been the experience of such materials [1,2]. The
appearance of the photopolymerizable composite resins occurred,
which were based on the polymerization of the restorative material
with the emission of a radiation generated by a light source.

However, for the same results, this light emission depends on the
quality and intensity of the light source [1,2]. The polymerization
of the restorative materials as well as the quality thereof depends
directly on a photopolymerizer. For the welcome to be successful,
factors such as light emission and intensity, exposure time, and
wavelength are needed [3].
To effect the polymerization of the resins in cubes, it is possible
to use most of the cases by means of visible light, with a wavelength
between 400 and 500nm [1]. The steps of manipulation of the
materials, their photopolymerization and the restorative technique
used, are factors that must be taken into consideration [4].
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For polymerization of each increment of 2mm of resin, it is
possible to undergo an exposure time of 40 to 60 seconds with
an emission of final halogen light intensity of 400 mW / cm². It
was verified that the intensity was the factor that less influence
in the polymerization of the layer of composite resin. However,
studies show that from 1mm deep, there is a deficiency in resin
polymerization, because the greater the depth, the greater the
importance of light intensity [5]. The calibration of light-curing
devices is of fundamental importance, as the light intensity below
200 mW/cm2 will interfere directly, so they should be referred for
maintenance. It is to be known that the light intensity, frequency
and time of use of the light curing apparatus are closely related.
It is recommended that devices with light intensity between 201
and 399 mW/cm2 are acceptable, provided that the polymerization
time is increased [6,7]. Large increments of composite resin are
not recommended, as they may interfere with the passage of light,
presenting residual monomers and consequently altering the result
[3,8,9].
The composition of the most traction light-curing devices
has a quartz-tungsten-halogen lamp. These have a tungsten
filament associated with electrodes, generating light and heat
due to the flow of electricity [8]. Currently, three different
methods of photopolymerization are used, the first one being
“High” where continuous action of light in high intensity occurs
with a shorter exposure time, which becomes necessary for a
complete polymerization and ideal mechanics; the “Low” method
also has continuous light action, but with low intensity and a
longer exposure time, reducing stress during polymerization by
increasing the composite capacity; the “Soft Start” method has
varying intensities, starting from low to high, without reducing
the mechanical properties of the resin [9]. The alteration between
the above methods according to the time of exposure may cause
different effects and should be chosen according to the need of the
restorative procedure to be performed. The aim of this work was to
carry out a comparative evaluation of the irradiance emitted by the
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“High” and “Soft Start” photopolymerization methods, emitted by
two different devices.

Materials and Methods

Experimental Design: The factors studied were light stabilizers
in two levels (n = 8) - Dabi Atlante apparatus and Gnatus apparatus
and two photoactivation modes: High and Soft-Start. The response
variable was the irradiance values emitted after the test with the
two modes of photoactivation by measuring with an irradiometer.

Reading of Apparatus Irradiance: The present study was of
the experimental quantitative character, whose non-probabilistic
sample was initially composed by 10 photoactivators. All the
photoactivators come from the Dental Clinic of the Hospital
Maternidade Terezinha de Jesus - SUPREMA and were evaluated
for inclusion in the study through the validation of their batteries.
However, 2 (two) devices were unloaded being a reason for
exclusion from the survey, so we tested 8 devices. For the reading,
the universal irradiometer supplied by the company SDI was used,
when carrying out the measurements it was necessary to calibrate
it every 4 readings, because after the same it was de-calibrated.
After removing the devices from the loader bases, each device
was placed directly on the sensor of the irradiometer and after 20
seconds of intermittent light the device emitted the value of the
irradiance generated by each device.

Results

Statistical Analysis
After the exploratory analysis of the data, a variance analysis
(ANOVA) was applied, considering the two device marks (Dabi and
Gnatus) in the statistical model, so that the two photoactivation
modes Soft start). All analyzes were performed in the R* program
considering the level of significance of 5%.
a) *R Core Team (2017) R: A language and environment
for statistical computing. R Foundation for Statistical Computing,
Vienna, Austria. URL https://www.R-project.org/.

Figure 1: Mean (standard deviation) of the irradiance as a function of the photoactivation mode and the apparatus.
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It can be observed in Table 1 and Figure 1 that the Gnatus
device presented higher mean irradiance (energy density), p
<0.05, independent of the photoactivation mode. It is also observed
that, for both devices, higher irradiance averages were observed
with the high photoactivation mode (p <0.05). Distinct letters
(lowercase in vertical and uppercase in horizontal) indicate
significant differences (p≤0.05). Result of analysis of variance:
Apparatus: p <0.0001. Photo-activation: p = 0.0002. Apparatus ×
Photo-activation = 0.9026.

Table 1: Mean (standard deviation) of the irradiance as a function
of the photoactivation mode and the apparatus.
Photopolymerizer
Dabi

Gnatus

Discussion

Photoactivation mode
High

Soft start

253,50 (31,41)

234,38 (26,97)

A

B

384,50 (14,57)

364,38 (16,04)

b
a

Photopolymerization is widely used in restorative dentistry,
it is one of the simplest forms of transformation of monomers
into polymers [10]. The efficiency of the restorations depends on
some factors: sufficient irradiance, emission and light intensity,
the correct wavelength and adequate time of light exposure,
as well as the choice of restorative material to be used and
the correct composite resin insertion technique [11,12]. It is
necessary to accurately characterize the irradiance emitted by
photopolymerizers to reduce the risk of failure. Information on the
light output and absorption spectrum of its resin-based compound
should be basic information provided by the manufacturers [13]. In
the process of photopolymerization, some care must be taken into
account, because over time the degradation of the components of
these devices, directly interfering in the clinical results.
The type of tip used (dark, transparent), residues found at the
tips of the appliances, charging the appliance (partial, total), the
time of acquisition and operation are factors that must be taken
into consideration. The alterations of these devices are visually
imperceptible, being necessary to carry out their maintenance
periodically for their perfect functioning [13,14]. Regarding light
intensity values, it is recommended that devices with an intensity
of less than 200mW/cm2 be referred for maintenance, as the
composite resin will not be adequately polymerized [15]. Apparatus
with light intensity between 201 to 399mW/cm2 are acceptable,
but require an additional polymerization time [6,16]. Regardless
of the type of apparatus and the photoactivation mode, the tested
devices are emitting light intensity lower than desired. Therefore,
in order to achieve an optimal polymerization, it is suggested an
increase in the time of photoactivation, which results in a longer
time of clinical care [17].

According to the results of this study, a greater efficacy was
demonstrated in the “High” method when compared to the “Soft
Start” method. Such a difference is due to the “High” emitting a
light with high intensity throughout the process. The “Soft” is
characterized by the intensity of the light in a gradual way [15].
Some studies show that the Soft Start mode would be better
because it attenuates the effects of a strong polymerization
contraction, however, in this study the results found differ from
the literature [14]. Another factor that may explain the results of
this study, refer to the type of tip used by the devices tested. The
Dabi Atlante apparatus has a transparent acrylic tip, which causes a
greater light dispersion to the irradiated surface; the Gnatus device
has a dark fiber optic tip, which does not allow light to be dispersed
to the irradiated surface. Thus, it can be stated that the differences
found in Table 1 are justified by the type of tip. However, in this
study, it was not verified the time of use of the photopolymerizing
devices in the clinic, as well as the quality of the tips two appliances,
being able to be dirty, with remains of resinous materials and even,
broken [18-20].

Conclusion

From the results found in this study we can conclude that

a) The High method presented higher values of
 irradiance
when compared to the Soft-Start method.

b) The Gnatus device presented higher irradiance means
when compared to the Dabi apparatus.
c) Regardless of the photoactivation mode, the devices are
capable, however they need a longer exposure time.
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