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Objectives: Effective preventive measures are crucial for controlling dental caries, one of the
most prevalent health problems in children. Polyacid-modified composite resin (PMCR) is
commonly used in pediatric dentistry due to its aesthetic characteristics and ability to re-
lease fluoride. Surface roughness directly impacts the clinical success of this material. The
present study aimed to assess the effects of various remineralizing agents on the surface
roughness of PMCR.
Methods: A total of 48 PMCR discs were prepared and allocated into four experimental groups
based on the remineralization agent applied: amorphous calcium phosphate (ACP), trical-
cium phosphate (TCP), casein phosphopeptide-amorphous calcium phosphate with fluoride
(CPP-ACP+F), and sodium fluoride (NaF). The discs’ surface roughness was measured using
a profilometer before and after the agents were applied. Data distribution was assessed
using the Shapiro-Wilk test, and statistical comparisons were performed using Welch’s
ANOVA and paired-samples t-tests.
Results: The surface roughness did not differ significantly between groups before the appli-
cation of the remineralizing agents (p=0.074). However, it increased significantly following
application in all groups. The mean increase in arithmetical mean roughness was 0.400 + 0.282
pm in the CPP-ACP+F group, 0.693 + 0.647 pm in the NaF group, 0.439 + 0.372 pm in the ACP
group, and 0.953 + 0.492 pm in the TCP group. In pairwise comparisons, the TCP group
showed a significantly greater increase in surface roughness than the CPP-ACP+F group.
Conclusions: The present study’s findings indicate that exposure to the tested remineraliza-
tion agents was associated with increased surface roughness values on PMCR surfaces un-
der this accelerated exposure protocol. Furthermore, the magnitude of this increase varied
depending on the remineralization agent used. Given that surface smoothness is a critical
determinant of biological compatibility and the long-term performance of restorations, the
potential adverse effects of remineralization agents should be considered in clinical practice.
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Introduction

Dental caries is among the most prevalent health problems in
children, making effective preventive measures essential for
its control and prevention.! In recent years, a better under-
standing of the pathogenesis of caries and the identification of
factors that influence remineralization and demineralization
have increased the importance of preventive approaches. The
main goal of preventive practice is to prevent demineralization
of dental hard tissues and, where it has already occurred, to
promote remineralization and thereby avert cavitation. Once
demineralization advances and cavitation develops, the affect-
ed tooth must be restored.??

Polyacid-modified composite resin (PMCR), a restorative
material widely used in pediatric dentistry, was introduced in
the early 1990s and developed to combine the superior aesthet-
ic and mechanical properties of composite resins with the flu-
oride-releasing advantage of glass ionomer cements.*”’ It is
widely used for both anterior and posterior restorations in pri-
mary teeth because of this combination of aesthetic, mechan-
ical, and fluoride-releasing properties.® However, the clinical
performance of such materials is closely related not only to
their mechanical durability but also to their surface properties.’
Among these properties, surface roughness is a key determi-
nant of several unfavorable clinical outcomes, including plaque
accumulation, discoloration, and material wear.10:11

In the long term, a rough surface can increase plaque re-
tention, leading to secondary caries, discoloration of the res-
toration surface, and inflammation of the surrounding soft
tissues. Therefore, having a smooth surface and maintaining
it over time has been regarded as one of the main criteria for
the long-term success of restorative materials.*"'? Various top-
ical fluoride agents have been shown to cause surface alter-
ations in restorative materials. Studies investigating the ef-
fects of remineralizing agents on the surface properties of
these materials have reported material-dependent micromor-
phological changes; in particular, agents containing hydroflu-
oric and phosphoric acids have been shown to induce more
pronounced surface degradation and to increase the surface
roughness of many materials.?>-1>

Although remineralizing agents have been reported to in-
duce certain surface changes, the surface roughness changes
that may occur on PMCR following exposure to remineralizing
agents have not been sufficiently investigated. Considering
this gap in the literature, the present study aimed to evaluate
the effects of the following remineralizing agents on the sur-
face roughness of PMCR: amorphous calcium phosphate (ACP),
tricalcium phosphate (TCP), casein phosphopeptide-amor-
phous calcium phosphate with fluoride (CPP-ACP+F), and so-
dium fluoride (NaF). The null hypothesis of this study was that
the applied remineralizing agents would have no significant
effect on PMCR’s surface roughness.

Materials and Methods

Four different remineralizing agents were selected due to their
distinct chemical compositions and mechanisms of action,
enabling a comprehensive comparison of their potential ef-

fects on the surface roughness of PMCR. The selected agents
were: ACP (Relief ACP Oral Care Gel, Philips Oral Healthcare,
Andover, MA, USA), also containing potassium nitrate and so-
dium fluoride in a gel-based carrier system; TCP (Citrine Var-
nish, Dharma Research, Inc., Miami, FL, USA), also containing
5% sodium fluoride (22,600 ppm fluoride) in a varnish-based
carrier system; CPP-ACP+F (MI Varnish™ with RECALDENT™,
GC Corporation, Tokyo, Japan), also containing 5% sodium flu-
oride (22,600 ppm fluoride) in a varnish-based carrier system;
NaF (VOCO Profluorid Varnish, VOCO GmbH, Cuxhaven, Ger-
many), corresponding to 5% sodium fluoride (22,600 ppm flu-
oride) in a colophony-based varnish carrier system with xyli-
tol. These agents are clinically relevant in pediatric dentistry,
where they are commonly used to prevent and manage enam-
el demineralization and early caries lesions.

The PMCR used was Dyract XP (Dentsply Sirona, Charlotte,
NC, USA) in capsule form, weighing 0.25 grams, and containing
BIS-GMA, urethane methacrylate, TEGDMA, and butylated hy-
droxytoluene (BHT). Standard disc specimens prepared from
the PMCR were used for surface roughness analyses. The sam-
ple size was calculated using G*Power software (version 3.1.9.2;
Heinrich-Heine-Universitédt Diisseldorf, Germany) for a repeat-
ed-measures Welch’s ANOVA (within-between interaction).
Assuming a medium effect size (f = 0.25), an alpha of 0.05, and
a power of 80%, a total of 48 specimens was required, corre-
sponding to 12 specimens per group.

A total of 48 discs were fabricated, each with 10 mm in
diameter and 2-mm thick. During the preparation of the PMCR
discs, silicone molds with non-stick properties were used to
ensure uniform and homogeneous shaping of the material.
After inserting the material into the mold, a transparent film
was placed on the top surface of each disc, and a 100 mm x
100 mm x 4 mm glass plate was used to remove excess mate-
rial, ensuring standard thickness and smoothness of the discs.
The polymerization of the disc specimens was performed us-
ing a portable LED light-curing device (Elipar S10, 3M ESPE, St.
Paul, USA) for 20 seconds on each disc. Then, the surfaces of
the discs were polished under dry conditions using the Opti-
Disc polishing system (OptiDisc™, Kerr Corporation, Switzer-
land) with aluminum oxide discs in sequential particle sizes:
80 pm, 40 pm, 20 pm, and 10 pm. Each polishing disc was ap-
plied to the specimen surface for 10 seconds under light finger
pressure. All polishing procedures were performed by the
same operator, and a new disc was used for each specimen at
each polishing step. Afterward, all samples underwent ultra-
sonic cleaning in distilled water for 10 minutes and were sub-
sequently stored in a dry environment at 37 °C for 24 hours
before baseline surface roughness measurements, to avoid
variability associated with additional drying procedures and
ensure standardized self-drying conditions for all specimens.

The 48 PMCR discs prepared were equally allocated into
four groups by an independent researcher using a simple ran-
domization procedure. The allocation sequence was generated
by the independent researcher—who was not involved in spec-
imen preparation or surface roughness measurements—using
a computer-generated list of random numbers. Group conceal-
ment was maintained by assigning a coded label to each spec-
imen, so that the operator performing the pre- and post-ap-
plication measurements remained blinded to group
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assignment. Following the allocation, each group was assigned
a corresponding group label. The study groups were defined as
follows: ACP group, TCP group, CPP-ACP+F group, and NaF
group.

The baseline surface roughness of all specimens was mea-
sured using a TIME 3221 surface roughness tester (Beijing TIME
High Technology Ltd., China). Prior to each measurement, the
device was calibrated according to the manufacturer’s recom-
mended calibration procedure. Measurements were performed
using a 2-pm diamond stylus under an applied force of
0.75 mN. The cut-off length was set to 0.25 mm, the evaluation
length to 1.25 mm, and the tracing speed to 0.25 mm/s.

At each of three predefined points on every disc specimen,
a single tracing was recorded, and the mean of the three Ra
(arithmetical mean roughness) values was taken as the pre-ap-
plication surface roughness value. Each tracing was acquired
over the 1.25-mm evaluation length, comprising five consec-
utive 0.25-mm sampling lengths. The Ra value for each point
was automatically calculated as the average over these sam-
pling lengths using the device’s standard Gaussian profile fil-
ter. To ensure standardized measurement locations, one mea-
surement point was selected at the center of each disc, while
the other two points were positioned 2 mm from the center
along the same axis in opposite directions. To maintain a con-
sistent measurement orientation across all specimens, each
specimen was positioned according to a predefined reference
alignment, and the same trace orientation was used in both
baseline and post-application measurements.

Based on a previously reported in vitro study simulating
the clinical application protocols of intraoral remineralizing
agents, each remineralizing agent was applied to the surfaces
of the discs in the corresponding experimental group for four
minutes.'® To simulate the cumulative effects of long-term,
repeated clinical use rather than a single application, this pro-
cedure was repeated eight times for each specimen. These
multiple cycles were deemed necessary to mimic prolonged
exposure and detect potential surface alterations that may
only become evident over time. According to the manufactur-
ers’ recommendations, the remineralizing agents evaluated in
this study are generally applied approximately two to four
times per year in clinical practice. In the present study, assum-
ing around four applications per year, eight application cycles
were selected to represent approximately two years of clinical
use. However, because the intervals normally occurring be-
tween clinical applications were not incorporated into the
protocol, this approach should be considered an accelerated
cumulative exposure model that may overestimate real-life
exposure conditions.

Each agent was applied according to the manufacturer’s
instructions using a disposable applicator brush. The material
was distributed over the entire exposed surface of each disc
using gentle brushing strokes to obtain a thin, uniform layer.
Care was taken to ensure complete surface coverage while
avoiding visible accumulation of the material. Following each
application, the discs were rinsed with distilled water and
dried, with no waiting period between applications.

After the treatment, the surface roughness of all discs was
measured using the same method as before and recorded as
the post-treatment measurements. All methodological proce-

dures were carried out by a single operator to minimize oper-
ator-related variability.

Statistical analyses were performed using SPSS (version 26,
IBM Corporation, New York, NY, USA) and Python (version
3.11.2; Python Software Foundation, Beaverton, OR, USA). The
normality of the data was assessed using the Shapiro-Wilk
test. Baseline surface roughness values were compared among
the groups using Welch’s ANOVA because the assumption of
homogeneity of variances was violated according to Levene’s
test. Within-group differences between pre-application and
post-application measurements were evaluated using
paired-samples t-tests. The primary outcome measure was the
change in surface roughness (ARa), calculated as the difference
between post-application and pre-application Ra values. Since
variance homogeneity was not satisfied, intergroup differenc-
es in ARa values were analyzed using Welch’s ANOVA followed
by Tamhane’s T2 post-hoc test. The p-values obtained from
within-group comparisons were considered descriptive and
supportive, whereas the primary inferential focus of the study
was based on between-group comparisons of ARa values. Sta-
tistical significance was set at p < 0.05.

Results

Analysis of the data revealed no statistically significant differ-
ences in the baseline surface roughness values among the
groups (p = 0.074). This finding indicates that the pre-applica-
tion surface characteristics were comparable.

In all examined groups, the surface roughness values mea-
sured after treatment differed significantly from those record-
ed before treatment (p < 0.05). The mean Ra value increased by
0.400 +0.282 pm (p < 0.001) in the CPP-ACP+F group, 0.693 + 0.647
pm (p = 0.003) in the NaF group, 0.439 = 0.372 pm (p = 0.002) in
the ACP group, and 0.953 + 0.492 pm (p < 0.001) in the TCP
group. (Table 1) (Figure 1).

When pre- and post-application measurements were
compared across groups, a statistically significant difference
was observed only between the TCP and CPP-ACP+F groups
(mean difference = 0.552 + 0.164 pm; p = 0.021). The differenc-
es between the other group pairs were not statistically signif-
icant (p > 0.05) (Table 2).

Discussion

Surface roughness, one of the mechanical surface properties
of restorative materials, is defined as small surface irregular-
ities that can negatively affect the long-term clinical success
and performance of restorations, reduce their stability, in-
crease their susceptibility to aging, and lead to aesthetic prob-
lems.":'® A review of the relevant literature shows that studies
evaluating surface roughness have examined restorative ma-
terials with distinct mechanical and chemical properties, such
as conventional glass ionomer cements, resin-modified glass
ionomer cements, composite resins, and PMCR.":*° This study
evaluated the effects of ACP, TCP, CPP-ACP+F, and NaF remin-
eralizing agents on the surface roughness of PMCR, a material
commonly used in pediatric dentistry.
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Table 1. Surface roughness measurements obtained at the pre-application and post-application stages of remineralizing

agent application.

Pre-application surface Post-application surface Change in surface 95% Confidence  Significance
roughness values roughness values roughness interval level (p-value)
(mean=SD) (Ra) (mean+SD) (Ra) (ARa = Post - Pre)
(Mean + SD)

CPP-ACP+F  0.546 + 0.260 0.946 + 0.355 0.400 + 0.282 [0.222,0.579] <0.001

NaF 0.706 + 0.110 1.398 + 0.676 0.693 + 0.647 [0.281, 1.104] =0.003

ACP 0.566 + 0.194 1.005 + 0.282 0.439 + 0.372 [0.203, 0.675] =0.002

TCP 0.580 + 0.212 1.532+0.484 0.953 + 0.492 [0.640, 1.265] <0.001

SD - standard deviation. Ra values are expressed in micrometers (pm).

Table 2. Tamhane’s post-hoc analysis for the statistical comparison of difference values between groups.

Pairwise comparison of ARa between groups = Mean difference in

Standard error 95% Confidence Significance level

ARa interval (p-value)
Reference group Compared group
CPP-ACP+F NaF -0.292 0.204 [-0.908, 0.324] 0.678
ACP -0.039 0.135 [-0.430, 0.353] 1.000
TCP -0.552* 0.164 [-1.037, -0.067] 0.021
NaF CPP-ACP+F 0.292 0.204 [-0.324, 0.908] 0.678
ACP 0.253 0.215 [-0.385, 0.891] 0.830
TCP -0.260 0.235 [-0.943, 0.423] 0.862
ACP CPP-ACP+F 0.039 0.135 [-0.353, 0.430] 1.000
NaF -0.253 0.215 [-0.891, 0.385] 0.830
TCP -0.513 0.178 [-1.031, 0.005] 0.053
TCP CPP-ACP+F 0.552* 0.164 [0.067, 1.037] 0.021
NaF 0.260 0.235 [-0.423, 0.943] 0.862
ACP 0.513 0.178 [-0.005, 1.031] 0.053

* Statistically significant difference between groups (p < 0.05).
Ra values are expressed in micrometers (um).

Mean differences in ARa were calculated as the difference between the reference group and the compared group.

This study’s results revealed that all remineralizing
agents were associated with a statistically significant in-
crease in PMCR’s surface roughness under this accelerated
exposure protocol. Accordingly, the null hypothesis was
rejected. In pairwise group analyses, TCP application result-
ed in a significantly greater increase in surface roughness
than CPP-ACP+F. The increase did not differ significantly
among the remaining groups. These findings are consistent
with previous reports suggesting an association between
exposure to fluoride- and calcium/phosphate-containing
remineralizing agents and surface alterations in restorative
materials.?>19-21

Moreover, the greater increase in surface roughness ob-
served in the TCP group compared to the CPP-ACP+F group
may be related to differences in their mechanisms of action.
A previous study investigating surface alterations in demin-
eralized enamel surfaces following the application of agents
containing B-TCP-F and CPP-ACP+F found that both reduced

surface roughness.”” However, the B-TCP-F agent reduced sur-
face roughness less than the CPP-ACP+F agent. The CPP-ACP+F
agent was reported to stabilize calcium and phosphate ions
and facilitate their delivery to the enamel surface, whereas,
following application, B-TCP-F-containing varnishes release
calcium, phosphate, and high concentrations of fluoride ions
at the tooth surface as the varnish matrix is broken down by
saliva.

In the literature, 0.2 pm has been reported as the critical
surface roughness threshold for surfaces with no plaque ac-
cumulation; exceeding this value is associated with in-
creased plaque retention and a consequent rise in the risk
of caries and periodontal inflammation.® Accordingly, a
study conducted on implant abutments reported that an in-
crease in surface roughness exceeding 0.2 pm significantly
enhances plaque accumulation.?? In the present study, all
remineralizing agents were associated with an increase in
surface roughness exceeding 0.2 pm. Similarly, studies eval-
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Figure 1. Comparison of mean surface roughness values (pm) of PMCR discs at
pre-application and post-application stages (p < 0.05). Bars represent mean

values, error bars indicate standard deviation (SD), and dots represent
individual measurements.

uating glass ionomer cements have reported surface rough-
ness values predominantly exceeding 0.2 pm, whereas val-
ues below this threshold have generally been limited to
surfaces produced by setting the material against a matrix
strip, which represent the smoothest surfaces attainable and
are unlikely to be reproduced under routine clinical condi-
tions.>?* However, it should be noted that the commonly
cited 0.2-pm plaque-retention threshold has largely been
derived from heterogeneous studies involving different ma-
terials, substrates, and experimental conditions. Further-
more, as in the present study, only surface roughness was
evaluated, whereas clinical outcomes such as secondary
caries development or gingival inflammation were not as-
sessed. Therefore, any inferences based on this threshold
should be interpreted with caution.

Besides its biological implications, increased surface
roughness may adversely affect the long-term clinical perfor-
mance of restorative materials by promoting surface degrada-
tion and compromising esthetic properties over time. Similar
concerns have also been reported in the literature for other
restorative materials, such as composite resins and glass ion-
omer cements, where surface roughness has been identified
as an important factor influencing material longevity and clin-
ical success.?%?12425 Accordingly, taking measures to reduce
surface roughness after application may be beneficial.?

In the literature, ACP-containing systems have been re-
ported to support remineralization by continuously releasing
calcium and phosphate ions in the oral environment and
promote the formation of stable apatitic tooth mineral. How-
ever, it has also been shown that factors such as inadequate
cohesion between the filler and resin matrix, increased wa-
ter sorption, and polymerization shrinkage in ACP-contain-
ing composites may adversely affect their physicochemical
and mechanical properties. Furthermore, the chemical struc-
ture and composition of the resin matrix have been reported

to directly influence the degree of vinyl conversion (DVC),
water sorption, and ion release. Accordingly, remineralizing
agents containing ACP and casein phosphopeptide may in-
teract with the structure of restorative materials, altering
their surface properties.?> Moreover, studies evaluating the
short- and long-term effects of fluoride-containing and
non-fluoride immersion media on different types of compos-
ite resins have reported that surface roughness is materi-
al-dependent: microfilled composites exhibit higher rough-
ness values, whereas nanofilled and microhybrid composites
show lower values.?”

A previous study reported that the sticky layer formed on
the surface by a varnish containing 5% NaF increased the sur-
face roughness of restorative materials.?! Another study ex-
amining the effects of various topical fluoride treatments on
the surface roughness of restorative materials observed a sta-
tistically significant difference in roughness values between
the group treated with APF gel and the control group.'* The
researchers attributed this difference to the presence of hy-
drofluoric acid and phosphoric acid in the composition of the
APF gel, which may have influenced the surface roughness of
the restorative materials. These findings indicate that remin-
eralizing agents may influence the surface roughness of re-
storative materials. An experimental study investigating the
effect of applying a 5% NaF-containing varnish to PMCR at
different temperatures on surface roughness showed that it
increased surface roughness; however, this increase was not
statistically significant among the different temperature
groups.’® According to previous findings, the CPP-ACP agent
tested for enamel remineralization significantly reduced
enamel surface roughness (Ra).?® This indicates that while
such agents can reduce roughness on enamel surfaces by pro-
moting remineralization, they may conversely increase surface
roughness on restorative materials such as PMCR, as shown in
the present study. This difference is thought to stem from the
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structural and chemical differences between the natural hy-
droxyapatite-containing composition of enamel and the syn-
thetic composition of PMCR.

Although surface roughness-reducing effects of these rem-
ineralizing agents on enamel have been reported in the liter-
ature, the increase in surface roughness observed on the PMCR
surface in the present study suggests that these agents may
induce unfavorable interactions with restorative materials
containing an organic matrix. Specifically, the interactions be-
tween these agents and the structural components may lead
to deterioration of surface morphology and increased rough-
ness. Therefore, these agents should also be carefully evaluat-
ed on restorative material surfaces regarding restoration du-
rability and long-term esthetic outcomes.

Increased surface roughness has been reported to promote
bacterial colonization, leading to plaque accumulation, the
development of secondary caries, gingival irritation, and aes-
thetic problems.?*In turn, the polishing protocol applied to the
restoration surface has been reported to increase the resis-
tance of restorations against remineralizing agents and play a
significant role in maintaining surface integrity.?® Accordingly,
applying a polishing procedure to restoration surfaces both
before and after the use of remineralizing agents known to
increase surface roughness in PMCR may help reduce potential
undesirable effects on restoration surfaces. However, it is rec-
ommended that future studies also evaluate polishing proce-
dures and investigate their effects directly to establish clearer
evidence.

The present study evaluated surface roughness measure-
ments before and after the application of the tested agents.
However, considering that factors such as specimen handling,
repeated measurements, rinsing and drying procedures, stor-
age conditions, and time may also influence surface rough-
ness, the observed changes should not be solely attributed to
the applied remineralizing agents. In this context, the absence
of a control group undergoing the same experimental proce-
dures without exposure to any remineralizing agent may be
an important limitation of the study. Furthermore, the pH val-
ues of the materials, which might influence surface roughness,
were not measured, which may constitute a limitation. Addi-
tionally, because this study was an in vitro investigation, the
oral environment could not be fully simulated. In particular,
the specimens were conditioned and stored under dry condi-
tions at 37 °C rather than in water or artificial saliva. Although
dry storage was selected to standardize self-drying conditions
and to minimize variability among specimens, it differs from
clinically relevant moist storage and does not reproduce the
hydrated intraoral environment. Storage in water or artificial
saliva could promote water sorption and hygroscopic changes
within the resin-based matrix of PMCR, potentially modifying
the surface response to the remineralizing agents; the direc-
tion and magnitude of this effect on the present surface rough-
ness outcomes remain uncertain and warrant further investi-
gation. This should be considered an important limitation of
the study. In future research, it is recommended to employ
more comprehensive in vitro models that better mimic the
oral environment, such as incorporating artificial saliva, ther-
mal cycling, or pH cycling protocols, or conducting in vivo
studies to overcome these limitations.

Conclusion

The present study found that exposure to all tested reminer-
alizing agents was associated with a statistically significant
increase in the surface roughness of the PMCR under this ac-
celerated exposure protocol. Given that achieving and main-
taining a smooth surface in restorative materials is a funda-
mental requirement for both biological compatibility and
long-term restorative success, the potential effects of remin-
eralizing agents on restorative material surfaces should be
considered in clinical practice.
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Efeito de remineralizantes na rugosidade superficial
de resina composta modificada por poliacido:
um estudo in vitro

RESUMO

Objetivos: A aplicacao de medidas preventivas eficazes é essencial
para controlar a cérie dentaria, uma das doencgas mais prevalentes
na infancia. As resinas compostas modificadas por polidcido
(PMCR) sdo amplamente utilizadas em odontopediatria devido as
suas caracteristicas estéticas e capacidade de libertar fltor. A ru-
gosidade superficial influencia diretamente o sucesso clinico des-
tes materiais. O presente estudo teve como objetivo avaliar os
efeitos de diferentes agentes remineralizantes na rugosidade su-
perficial de PMCR.

Métodos: Foram preparados 48 discos de PMCR e distribuidos por
quatro grupos experimentais, de acordo com o agente reminerali-
zante aplicado: fosfato de cdlcio amorfo (ACP), fosfato tricélcico
(TCP), fosfopeptideo de caseina-fosfato de célcio amorfo com flior
(CPP-ACP+F) e fluoreto de sddio (NaF). A rugosidade superficial dos
espécimes foi avaliada com um perfilémetro, antes e apés a aplica-
cao dos agentes. A distribui¢ao dos dados foi analisada pelo teste de
Shapiro-Wilk e as comparagoes estatisticas foram efetuadas através
da ANOVA de Welch e do teste t para amostras emparelhadas.
Resultados: A rugosidade superficial nao diferiu significativamen-
te entre os grupos antes da aplica¢do dos agentes remineralizantes
(p=0,074). No entanto, aumentou significativamente apés a aplica-
¢do em todos os grupos. O aumento médio da rugosidade média
aritmética foi de 0,400+0,282 pm no grupo tratado com CPP-ACP+F,
0,693+0,647 pm no de NaF, 0,439+0,371 pm no de ACP e 0,953+0,491
pm no de TCP. Nas comparagoes par a par, o aumento observado
no grupo tratado com TCP foi significativamente superior ao veri-
ficado no de CPP-ACP+F.
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Conclusdes: Os resultados do presente estudo indicaram que a apli-
- . . . Palavras-chave:
cagdo de agentes remineralizantes esteve associada a um aumen- J
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Agentes cariostaticos
Resinas compostas
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to da rugosidade superficial das PMCR. Além disso, a magnitude
deste aumento variou consoante o agente remineralizante utiliza-
do. Considerando que a lisura superficial constitui um determi-

nante critico da compatibilidade biolégica e do desempenho a 7l to de sédi
. . . . uoreto de sédio
longo prazo das restauragoes, os potenciais efeitos adversos dos . L .
. . _ . . ~ Remineralizacdo dentaria
agentes remineralizantes deverao ser tidos em consideragao na

pratica clinica. (Rev Port Estomatol Med Dent Cir Maxilofac. 2026;
67(2):91-98)
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