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ARTICLE INFO ABSTRACT

Keywords: Background: The literature presents many studies regarding photodynamic antimicrobial therapy (aPDT).
Dentin However, the great variety of protocols to be used can directly influence its effectiveness in reducing micro-
Dental caries organisms. The aim of this randomized split-mouth clinical study was to evaluate the effect of aPDT in the
Microbiology

reduction of Streptococcus mutans and their effect on restorations performed.

Methods: Twenty children between 6 and 8 years old with active caries and dentin cavitation, located on the
occlusal surface of homologous primary molars were included. The selective removal of carious tissue was
performed in both molars, than one was subsequently restored and the other received aPDT treatment on the
affected dentin with low intensity laser (InGaAlP) associated to 0.005% methylene blue photosensitizer before
restoration. Dentin collections were performed only in the tooth submitted to aPDT in three moments: before and
after selective caries removal and after application of aPDT. The restorations were analyzed after polishing and
after 6 months using United States Public Health Service (USPHS) method. Data were analyzed using ANOVA with
repeated measures and Bonferroni post-hoc test with a significance level of 5%.

Results: There was a significant reduction on the amount of microorganisms after selective caries removal
(p = 0.04) and also after the application of aPDT (p = 0.01). The reduction of S. mutans CFU was of 76.4% after
caries removal, but associated with aPDT was 92.6%. After 6 months of clinical evaluation, no difference be-
tween groups was found for retention, marginal adaptation, color, marginal discoloration, and secondary caries.
Conclusions: aPDT can be used as an additional treatment against cariogenic microorganisms after selective
caries removal without compromising composite resin restorations.

Methylene blue
Clinical trial

1. Introduction

Dental caries is the most prevalent oral disease worldwide and
arises as a result of the dental biofilm [1,2] of which Streptococcus
mutans comprises 70% of the present bacteria [3]. The major structural
component of dental biofilm is the insoluble extracellular poly-
saccharides (IEPS) [4], and their relationship with dental caries is well
established [5-7]. IEPS alters the diffusion properties of the dental
plaque [8], enhancing substrate penetration and acid production within
the biofilm. Other S. mutans virulence properties include the storage of

intracellular polysaccharide (IPS), which can be used by the bacteria as
a source of carbohydrate for fermentation upon nutrient depletion,
prolonging acid production and contributing to caries development [9].

Minimally Invasive Dentistry is a concept with a philosophical
profile that integrates prevention, remineralization, and minimal in-
tervention when placing restorations, with the aim of using minimally
invasive surgical approaches, and maintaining healthy dental tissues as
much as possible [10]. Thus, the selective caries removal technique has
shown to be an advantageous alternative for restorative treatment in
primary teeth. The approach inactivates caries lesions and reduces the
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levels of cariogenic microorganisms in the tissue while reducing the risk
of pulp exposure and preventing the progression of cariogenic activity
[11,12].

However, considering the limitations of complete and partial caries
removal in eliminating bacteria [13], the efficacy of antimicrobial
photodynamic therapy (aPDT) as a supplementary step in the treatment
of deep carious lesions has been investigated, since there is difficulty in
completely removing of caries lesion by conventional methods [13].
Studies have shown that any immediate bacterial reduction can in-
crease the chances of treatment success [14].

Blue photosensitizers, especially toluidine blue and methylene blue,
used with a 632.8 nm wavelength laser have shown significant results
in terms of reducing several in vivo bacterial and fungi cultures [15].
Thus, antimicrobial PDT may be a promising alternative for elimination
of the microorganisms in the remaining dentin, increasing the chances
of a successful treatment [16]. Other aPDT benefits include its fast
action, eliminating bacteria in seconds or minutes, and the unlikely
development of resistance in the target bacteria, while preventing da-
mage to neighboring tissues and disturbance of the normal microflora
[17].

Considering that aPDT is a noninvasive, safe, cost-effective, and
simple technique [18], the present study aimed to analyze its effect
using the InGaAlP laser with a 660 nm wavelength, combined with the
0.005% methylene blue photosensitizer on S. mutans reduction in caries
lesion. In addition, we analyzed restoration outcomes, through a careful
analysis using the modified USPHS criteria.

The null hypothesis of this clinical study was that restorations of
teeth submitted to aPDT do not have different outcomes than restora-
tions of teeth not submitted to aPDT. The assessed outcomes were re-
tention, marginal discoloration, marginal adaptation, color, and sec-
ondary caries. The study also tested the hypothesis that aPDT does not
promote an additional bacterial reduction after selective caries re-
moval.

2. Material and methods
2.1. Experimental design

This was a randomized split-mouth clinical trial involving 20 chil-
dren with active caries lesions on the occlusal surface (class I) of
homologous primary molars. The response variables were 1) S. mutans
colony forming units (CFU) counts at baseline (before caries removal),
after caries removal and after aPDT treatment. 2) Clinical analysis of
the restorations (with and without aPDT) at baseline (after final pol-
ishing) and after 6 months using the modified USPHS criteria.

2.2. Ethical aspects

The study was approved by the Research Ethics Committee of FORP-
USP (CAAE: 61188916.8.0000.5419) and registered in the Brazilian
Registry of Clinical Trials (N° UTN: U1111-1208-8835). The children’s
parents or guardians were informed about the purpose of the study and
its implications and signed the consent form agreeing to participate in
the research.

2.3. Sample selection

To determine the sample size of the clinical analysis of the re-
storations, a sample calculation website (www.sealedenvelope.com)
was used with the power calculation function and the following para-
meters: a = 5%, power 90%, success of the control and experimental
groups of 98%, and limit of equivalence of 15%, reaching a sample size
of 19 restorations per group. Considering the probability of losing some
patient, n = 20 was established [19].

The sample size of aPDT’ s antibacterial effect study was based on a
previous study that evaluated the antimicrobial effect of photodynamic
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therapy in carious lesions in vivo, considering 5% as to the maximum
desirable error; a sample size of 9 was obtained. Considering the
probability of losing some sample, n = 10 was established [20].

A total of 3.265 children of both genders aged between 6 and 8
years were examined. The children were selected in the Pediatric
Dentistry Clinic of the Ribeirao Preto School of Dentistry, University of
Sao Paulo and in public schools in the city of Ribeirao Preto, SP, Brazil.
Clinical examinations were performed under adequate lighting fol-
lowed by radiographic examination using the digital radiography
sensor (CDR Elite, Fona, Sao Paulo, SP, Brazil) with a positioner.

The inclusion criteria were presence of at least two homologous
deciduous molars with pulp vitality, active caries lesions with dentin
cavitation, and located on the occlusal surface. The exclusion criteria
were children who had teeth with spontaneous pain or sensitivity, fis-
tula, edema, mobility not compatible with root resorption stage, and
presence of radiolucency in the furcation and periapical region, in-
creased periodontal space, and internal or external dental resorption on
radiographic examination.

Ninety-one children were selected, 55 of which refused to partici-
pate and 14 were excluded based on the study criteria, totaling 22
children. One child did not return after 6 months for longitudinal follow
up and another one had exfoliated both selected teeth, with 20 parti-
cipants (13 girls and 7 boys) remaining for the final analysis. The
CONSORT guide [21] for randomized clinical trials was followed for the
study design (Fig. 1).

2.4. Preliminary procedures

Children received dental prophylaxis, individual oral hygiene in-
structions, and topical application of fluoride. The teeth that needed
treatment and were not selected for the study were subsequently
treated.

Children analyzed: 3265 |

| Selection of patients eligible for inclusion criteria: 91 |

Randomization

22 patients with active caries lesions on the occlusal
surface of homologous primary molars.

\l/ Allocation

69 patients excluded:
Presented exclusion criteria after
clinical examination: 14 patients
Refused to participate: 55 f

9

aPDT: Laser InGaAlIP +
methylene blue 0,005% \ aPDT absent
n=22 teeth n=22 teeth

Microbiological analysis:
n=10
Three moments:
Baseline, after selective
caries removal and after
aPDT

Clinical analysis of restorations: 22 patients
After polishing and six months longitudinal follow up

v

Total losses: two patients (n=4 teeth)
-One patient had exfoliated both selected teeth
-One patient did not return after 6 months for longitudinal follow up

v

Final Condition for the analysis: 20 patients

Fig. 1. CONSORT diagram, form of recruitment, allocation, follow-up and
analysis of research subjects.
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2.5. Microbiological analysis of caries lesion (baseline)

Subject randomization was conducted using a computer spread-
sheet. With the aid of a random number generator available at Sealed
Envelope Ltd. website, the selected children had their names numbered
for treatment order. Teeth were randomly distributed between the
groups (with aPDT and without aPDT) by coin toss.

Three dentin collections were performed in the molars receiving
aPDT: before treatment, after selective caries removal, and after aPDT
treatment.

The topical anesthetic EMLA (Astrazeneca Laboratory, Cotia SP,
Brazil) was applied in the mucosa and in the gingival papillae using a
cotton swab (Cotonete’, Johnson & Johnson, Sdo José dos Campos, SP).
Local anesthetic injection with 2% mepivacaine associated with epi-
nephrine 1: 100,000 was done and the color of the composite resin
(Z350; 3M ESPE, Sao Paulo, SP, Brazil) was selected based on the
natural shade of the tooth using a Vita 3D color scale (Wilcos do Brasil
Industria e Comércio Ltda, Petrépolis, RJ, Brazil). The operative field
was isolated with rubber dam (Madeitex, Sao José dos Campos, SP,
Brazil) and clamps (Duflex, SSWhite, Rio de Janeiro, RJ, Brazil), which
were selected individually for each tooth.

Before selective caries removal, the carious dentin was collected
with sterile curettes # 11, # 11%, and # 12 (Duflex, SSWhite, Juiz de
Fora, MG, Brazil). Thus, at least 3 mg of residual dentin was weighed
to = 0.01 mg (Analytical Plus AP 250D, OhausCorp, Florham Park, New
Jersey, USA) in sterile microtubes suspended in 1 mL of 0.9% NaCl
solution and sonicated at a 20% amplitude for 15s using a sonic dis-
membrator (CL-334 Digital Fischer Scientific Sonicator, Park Lane,
Pittsburgh, USA). A 50 mL aliquot of the sonicated suspension was di-
luted in 0.9% NaCl and serial decimal dilutions were inoculated in
duplicate using the counting drop technique in a culture media con-
taining SB20, 0.2 U/mL bacitracin, and 15% sucrose (MSB) for S. mu-
tans. The plates were incubated in 10% CO,, at 37 °C for 48 h. The CFUs
were counted and the results reported as CFU/mg residual dentin.

2.6. Selective removal of carious tissue

After baseline collection, the selective removal of caries was per-
formed as follows: enamel was removed to create access to the lesion
using spherical diamond burs compatible with cavity size (KG Sorensen,
Barueri, SP, Brazil) at high speed (Contra-angle handpiece 1: 5 L micro-
series, Gnatus, Ribeirao Preto, SP, Brazil); selective removal of caries
was done using spherical carbide burs #1/2, #1, and #2 (KG Sorensen,
Barueri, SP, Brazil) compatible with cavity size in low-speed handpiece
(Contra-angle 1: 1L micro-series, Gnatus, Ribeirdo Preto, SP, Brazil).
The superficial layer of infected dentin was selectively removed from
the walls of the cavity. The affected dentine that was firm, resistant to
curettage, and close to the pulp is subject to remineralization [22-24]
and was maintained. The selective removal of carious tissue followed
the established clinical hardness criteria [25].

2.7. Microbiological analysis of dentin scrapings (after caries removal)

A sample of demineralized dentin from the pulp wall was collected
with sterile curettes # 11, # 11%, and # 12 and weighed (3 mg) for
microbiological analysis.

2.8. Treatment with aPDT

Antimicrobial photodynamic therapy (aPDT) was performed in se-
lected teeth (n = 20), after selective caries removal, using InGaAlP
laser (TF Premier-MM Optics) with the following specifications: 660 nm
wavelength, red light spectrum region, 100 mW power, 640 J/cm? en-
ergy density, for 180s, associated with 0.005% methylene blue pho-
tosensitizer. The pre-irradiation time was 5min [16,26]. Afterwards,
the teeth were washed abundantly with water for 1 min.
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2.9. Microbiological analysis of caries lesion (after aPDT treatment)

The teeth treated with aPDT underwent a third collection of dentin
scrapings (n = 10), with sterile curettes, following the protocol de-
scribed previously in the post-removal phase.

2.10. Restorative treatment

Teeth received indirect pulp protection according to the depth of the
cavities. In the deep cavities, calcium hydroxide cement (Dycal;
Dentisply Indistria e Comércio Ltda, Petrépolis, RJ, Brazil) was used,
followed by the application of glass ionomer cement (Ketac Molar; 3 M,
Sao Paulo, Brazil). In medium cavities, only the glass ionomer cement
(Ketac Molar; 3 M, Sao Paulo, Brazil) was used.

The dentin was etched with 37% phosphoric acid for 7 s and enamel
for 15s [27] followed by washing with water for 1 min. The excess
water was removed with a suction cannula and the cavity was dried
with cotton balls.

The adhesive system Adper Single Bond 2 (3 M ESPE, Sao Paulo, SP,
Brazil) was applied in two layers with a disposable applicator
(KGBrush, KG Sorensen, Cotia, SP, Brazil), interspersed with an air jet
for 55, and light-cured (Gnatus, Ribeirao Preto, SP, Brazil), following
the manufacturer’s instructions. Then, the composite resin Z350 (3 M
ESPE, Sao Paulo SP, Brazil) was applied in small increments with a resin
spatula, light-cured for 20s, reconstructing the crown of the primary
molars. The rubber dam was removed, occlusal adjustment was per-
formed with carbon paper (AccuFilm, Parkell, Farmingdale, NY, USA),
and diamond burs were used for finishing (KG Sorensen, Cotia, SP,
Brazil). After seven days, the children returned for final polishing of the
restoration with abrasive burs (Enhance, Dentisply Indtstria e
Comércio Ltda., Petrépolis, RJ, Brazil).

2.11. Clinical evaluation of restorations

The teeth were carefully evaluated qualitatively at 7 days after the
restoration (after polishing - baseline) and after 6 months. The eva-
luation was performed by two examiners following the modified USPHS
criteria [28,29], which include the analysis of retention, marginal dis-
coloration, secondary caries, marginal adaptation, and color. The re-
storations were classified into 3 categories: Alpha — absence of problems
and restoration in perfect condition; Bravo — with small but clinically
acceptable failures, and Charlie — with major failures and restoration
needs replacement (Table 1).

2.12. Data analysis

Colony forming units (CFU/mg dentin) were calculated for each
experimental condition and transformed to log;o Data analysis was
done using Statistical Package for the Social Sciences version 23.0
(SPSS Inc., v23, Chicago, IL, USA) with a significance level of 5%.
Shapiro-wilk was used to check normality of the distribution. Sphericity
was tested with Mauchly's test. Repeated measures ANOVA was done
using the Greenhouse-Geisser correction row. Post-hoc analysis was
performed with Bonferroni test.

3. Results

Data were normally distributed for all groups (Shapiro-wilk test):
before selective caries removal (p = 0.3390); after selective caries re-
moval (p = 0.3122) and after the application of aPDT (p = 0.0648). As
the assumption of sphericity was not satisfied (p < 0.05), the
Greenhouse-Geisser test was used for adjustments. The one-way
ANOVA with repeated measures showed that there is an effect of the
caries lesion treatment factor on microorganisms [F (1,240,
9,921) = 12,460; p = 0.004].

The Bonferroni post-hoc test showed significant difference between
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Table 1
Modified USPHS criteria employed during the evaluation of restorations.
Category Score Criteria
Retention Alpha Without loss of restorative material
Charlie ~ With loss of restorative material
Marginal discoloration  Alpha Without marginal discoloration
Bravo Slight marginal discoloration, without axial penetration
Charlie ~ Marginal discoloration with axial penetration
Alpha Perfectly adapted, without visible edges
Marginal adaptation Bravo Visible edge, but clinically acceptable
Charlie ~ Marginal leakage, clinical failure.
Color Alpha No color disharmony and/or translucency between the restoration and the tooth
Bravo Disharmony between the restoration and the tooth within acceptable limits of color, hue and/or translucency.
Charlie ~ Disharmony between the restoration and the tooth outside the acceptable limits of color, hue and/or translucency — aesthetically unpleasant.
Secondary caries Alpha No recurrence of caries
Charlie ~ With recurrence of caries

Table 2
Mean (standard deviation) of S mutans found in dentin at different periods.

Periods Streptococcus mutans (CFU/mg

dentin in log;0)

Before selective caries removal 5.51 (0.84) A
After selective caries removal 459 (1.13) B
After application of antimicrobial 2.71 (2.24) ©

photodynamic therapy (aPDT)

Distinct letters indicate significant differences among treatments/groups
(p < 0.05).

treatments (p < 0.05). There was a significant reduction in the amount
of microorganisms after selective caries removal (p = 0.04) and also
after the application of aPDT (p = 0.01). The reduction of S. mutans
CFU was of 76.4% after caries removal; and after caries removal asso-
ciated with aPDT, the reduction was of 92.6%. Table 2 shows the
amount of S. mutans found in dentin at different periods.

The effect of aPDT on composite resin restorations was not relevant
in this study. No difference was found between the teeth that received
the aPDT and those that did not receive it for all the evaluated criteria:
retention, marginal adaptation, marginal discoloration, secondary
caries, and color. In the 6 months analysis, an inadequate marginal
adaptation was observed in 2 restorations, one in each treatment group,
as observed in Chart 1 . Fig. 2 and 3 show representative photographs of
treatments.

4. Discussion

Conservative or ultraconservative removal of carious tissue has been
proposed for the maximal preservation of dental tissue with bacterial
reduction after a certain time and the possibility of remineralization of
the affected dentin [30,31]. However, despite the benefits of selective

caries removal, microorganisms remain in the affected dentin after
conservative treatment. Steiner-Oliveira [16] reported that aPDT might
be a promising alternative for elimination of these microorganisms in-
creasing the chances of a successful treatment. Moreover, the literature
reports that aPDT application has been recently expanded to dentistry
and it has received renewed attention in the context of dental caries
management [32,33].

The selective removal of caries affects the lesion’s microenviron-
ment, decreasing the bacterial diversity, which arrests lesion progres-
sion, reduces the risk of pulp exposure [34], and preserves pulp vitality
[35]. Another advantage of the conservative treatment is that the pri-
mary tooth might be maintained until its natural exfoliation [36],
which is important for the oral health of children [37]. For these rea-
sons, the selective removal was recommended for the children of the
present study.

The null hypothesis regarding the reduction of microorganisms was
rejected. The results showed that the InGaAlP laser associated with
0.005% methylene blue photosensitizer significantly reduced S. mutans
after selective caries removal. The present findings showed that selec-
tive removal of carious tissue reduced 76.4% of S. mutans. With the
application of aPDT, a total reduction of 92.6% was observed, proving
that aPDT is a viable technique for the removal of microorganisms,
increasing the chances of a successful treatment. Therefore, despite the
effectiveness of selective caries removal, microorganisms were found in
the remaining dentin but were reduced with aPDT. It should be noted
that in 40% of the patients there was total elimination of S. mutans after
application of aPDT.

Factors such as type and concentration of photosensitizer, wave-
length adapted to the photosensitizer, irradiation time, and applied
energy factors are factors indispensable for a successful treatment using
aPDT [38]. However, the variety of laser or LED light protocols and the
few studies evaluating the properties of available dyes and light sources
makes comparisons difficult [39]. In this study, we treated carious

Treatment Retention Marginal Discoloration Marginal Adaptation Color Secondary Caries
*A B C A B C A B C A B C A B C
With aPDT
Baseline 20 0 0 20 0 0 20 0 0 20 0 0 20 0 0
(100%) (0%) (0%) (100%) (0%) (0%) (100%) (O0%) (O%) (100%) (O0%) (O%) (100%) (%) (0%)
6 months 20 0 0 20 0 0 19 1 0 20 0 0 20 0 0
(100%) (0%) (0%) (100%) (0%) (O0%) (95%) (5%) (O%) (100%) (O0%) (O%) (100%) (%) (0%)
Without aPDT
Baseline 20 0 0 20 0 0 20 0 0 20 0 0 20 0 0
(100%) (0%) (0%) (100%) (0%) (0%) (100%) (0%) (0%) (100%) (O0%) (O%) (100%) (%) (0%)
6 months 20 0 0 20 0 0 19 1 0 20 0 0 20 0 0
(100%) (0%) (0%) (100%) (0%) (O0%) (95%) (5%) (O%) (100%) (O0%) (O%) (100%) (%) (0%)

Chart 1. Results of the clinical analysis of the class I restorations using modified USPHS criteria.
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Fig. 2. Treatment of affected dentin with aPDT. a: active caries lesion on the occlusal surface of primary molar; b: selective removal of caries tissue; c: cavity
appearance after selective removal of caries tissue; d: application of methylene blue photosensitizer; e: InGaAlP laser application; f: aspect of restoration immediately
after its accomplishment; g: restoration after polishing (baseline); h: aspect of restoration after 6 months.

lesion with an indium gallium aluminum phosphide diode laser pro-
totype, termed low-level laser therapy [40] at a high dosimetry of
640 J/cm? [38] combined with the 0.005% methylene blue [41]. Un-
like, Neves [42] used InGaAlP diode laser with 0.01% methylene blue
at a dosimetry of 120 J/cm? and 40 mW but concluded that this treat-
ment was not a viable clinical alternative to reduce bacterial con-
tamination in deep dentin. Laser radiation in the red visible and near
infrared region is able to pass through demineralized dentin. However,
in spite of being able to act effectively to reach micro-organisms en-
meshed in dentin [43], it has been previously demonstrated that bac-
terial death is lower when the microorganisms are irradiated with light
passing through demineralized dentin slices [44]. This means that
higher irradiances are required to exert the same destructive effect than

when the microorganisms are on the surface, such as the use of higher
power diode [43]. Therefore, in the present study, the use of a protocol
with increased power and energy density may have been an interesting
alternative to improve the results [26].

Another important consideration is about the concentrations of
photosensitizers used. It is known that dyes in high concentrations can
induce the self-quenching phenomenon, reducing the amount of light
that actually reaches the bacteria and generating reactive oxygen spe-
cies which could interfere in the effectiveness of aPDT [26]. Therefore,
it can be assumed that lower concentrations of photosensitizers would
provide better results, as was suggested by Gugliemi [26] and was
verified in the present study, where positive results were found for the
reduction of S. mutans through the use of the 0.005% methylene blue

Fig. 3. Tooth not submitted to aPDT treatment. a: active caries lesion on the occlusal surface of primary molar; b: access to caries lesion through the removal of
superficial enamel; c: selective removal of caries tissue; d: cavity appearance after selective removal of caries tissue; e: aspect of restoration immediately after its
accomplishment; f: restoration after polishing (baseline); g: aspect of restoration after 6 months.
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photosensitizer. Methylene blue, even at lower concentration, can ef-
ficiently penetrate the cell walls of negatively charged microorganisms,
improving the action of aPDT [41].

Regarding restorations, the null hypothesis was accepted, as aPDT
did not affect the quality of the resin restorations. There were two re-
storations that were classified as Bravo for marginal adaptation after 6
months; however, the samples were one from each group, not allowing
any conclusion about the influence of aPDT in this result. Different
concentrations of methylene blue photosensitizer do not appear to in-
fluence the quality of the restorations. Studies using 0.01% methylene
blue [45] had excellent results regarding marginal adaptation similarly
to the present study that used a 0.005% concentration.

The generation of free oxygen species has been a concern regarding
the interference of oxygen radicals with the bonding process and for-
mation of resin tags at the tooth-adhesive interface, considering that
oxygen free radicals may react with the adhesive solvent (acetone or
alcohol) and adversely affect the quality of marginal seal. However, the
literature reports that aPDT using methylene blue promotes an amount
of oxygen in photosensitizer too low to interfere with the polymeriza-
tion process and thus, it do not increase the microleakage. Therefore, it
is considered that aPDT is safe for disinfection of cavities [46], and it
can be affirmed that it does not promote alterations related to marginal
adaptation and secondary caries, which were also evaluated in the
present study, and good results were obtained.

Methylene blue has the highest molecular weight (375.91 g/mol)
which makes difficulty its penetration through the dental canaliculi
[47]. This may causes less color change [48], as confirmed in a previous
study [46]. This fact may explain why this dye did not promote al-
terations related to marginal discoloration of the restorations in the
present study.

Regarding limitations found in this study, for being a clinical study,
the return visits was complicating factor, since patients had already
received the aesthetic and restorative treatment they needed. In addi-
tion, we lost some patients because they had been changed addresses,
and could not be found. During the treatments, the collected dentin had
to be placed in the microtubes containing 0.9% NaCl solution to avoid
the dryness of the dentin and to keep microorganisms preserved. The
literature presents several studies [49-51] that confirm the high eva-
poration rate of the NaCl solution which can lead to mistakes during
weighing. To correct this method, the empty microtubes were pre-
viously weighed. Then, dentin was collected, weighed, and immediately
after weighing, 1 mL of 0.9% NaCl solution was deposited inside the
microtubes. This avoided the dryness of the dentin and the study was
successfully conducted.

The results obtained in this study were promising in relation to the
reduction of S. mutans and in the longitudinal behavior of restorations.
The aPDT can be considered is an alternative for the selective caries
removal, contributing to the reduction of microorganisms without in-
terfering with the success of the restoration.
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