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RESUMEN

Introduccidn. El uso diario de diferentes enjuagues bucales en casa o en la consulta
dental puede alterar las propiedades de dureza de la resina. El presente estudio tuvo
como objetivo comparar la microdureza Vickers (VHN) in vitro de resinas compuestas
nanohibridas (NCR) sumergidas en enjuagues bucales. Materiales y métodos. En total,
120 discos (10 x 2 mm) fueron preparados a partir de tres tonos NCR A2 (n = 40/grupo)
con Filtek™ 7350 XT (Z350XT), Tetric EvoCeram (TEC), y Polofil NHT (PNHT). Las muestras
se incubaron en saliva artificial (37°C x 24 hr). Los especimenes se distribuyeron en
cuatro enjuagues bucales (n = 10/grupo) de saliva artificial (control), clorhexidina (CHX
0,12%; pH 5,6), cloruro de cetilpiridina (CPC 0,075%; pH 5,84), y CHX 0,12% + CPC 0,05%
(pH 6,2) (2 veces/dia, 2' x 12 h). El VHN (300 gf/10") se midié después de 24 h, 14y 21
dias. Los datos se analizaron mediante ANOVA de tres vias seguido de un analisis de
Tukey post hoc con un nivel de significancia de 0,05. Resultados. Los resultados
revelaron un efecto global de la interaccidn de los enjuagues bucales x tiempo entre los
NRC evaluados (P = 0,001). El VHN inicial en PNHT y Z350XT fue mayor que en TEC.
Dentro de cada grupo de NCR, VHN de CHX + CPC > otros enjuagues bucales (PNHT/14
dias; Z350XT/21 dias) y > CPC (Z350XT/14 dias). En los enjuagues bucales intragrupos, el
VHN de PNHT y Z350XT disminuyd a los 14 dias (CHX, CPC) y se mantuvo en el tiempo
en NCR (CHX + CPC). VHN-TEC fue similar entre los grupos. Conclusién. La microdureza
mostrd diferencias debido a la interaccidén del tipo de NCR, la composicién de los
enjuagues bucales y el tiempo. El VHN disminuyé después de 14 dias y se vio mas
afectado en resinas compuestas con menor contenido de relleno y en enjuagues bucales

con un pH mas bajo.

Palabras clave: Enjuagues bucales, composite de resina nanohibrida, microdureza.
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ABSTRACT

Introduction. Daily use of different mouthrinses at home or in the dental office can alter
the properties of resin hardness. The present study aimed to compare Vickers
microhardness (VHN) in vitro of nanohybrid composite resins (NCRs) immersed in
mouthrinses. Materials and Methods. In total, 120 discs (10 x 2 mm) were prepared
from three NCR shade A2 (n=40/group) with FiltekTM Z350 XT (Z350XT), Tetric
EvoCeram (TEC), and Polofil NHT (PNHT). The specimens were incubated in artificial
saliva (37°C x 24 hr). Specimens were distributed into four mouthrinses (n = 10/group)
of artificial saliva (control), chlorhexidine (CHX 0.12%, pH 5.6), cetylpyridine chloride
(CPC 0.075%, pH 5.84), and CHX 0.12% + CPC 0.05% (pH 6.2) (2 times/day, 2’ x 12 hr).
The VHN (300 gf/10”) was measured after 24 hr, 14, and 21 days. Data were analyzed by
three-way analysis of variance, followed by post hoc Tukey analysis at 0.05 level of
significance. Results. The results revealed a global effect of the interaction of the
mouthrinses x time between NRC evaluated (). Baseline VHN in PNHT and Z350XT was
higher than TEC. Within each group of NCR, VHN of CHX + CPC > other mouthrinses
(PNHT/14 days; Z350XT/21 days), and >CPC (Z350XT/14 days). In mouthrinses-
intragroups, VHN of PNHT and Z350XT decreased at 14 days (CHX, CPC) and was
maintained over time in NCR (CHX+ CPC). VHN-TEC was similar among groups.
Conclusion. Microhardness showed differences due to the interaction of the type of
NCR, the composition of the mouthrinses, and time. VHN decreased after 14 days and
was more affected in composite resins with lower filler content and in mouthrinses with

a lower pH.

Keywords: Mouthrinses, nanohybrid resin composite, microhardness.
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VERSION EN INGLES PUBLICADA

I.  INTRODUCTION

Toothbrushing is the main conventional method of oral hygiene to prevent oral diseases.
It is well known that this cleaning requires other mechanical procedures such as dental
flossing [1]. However, situations can arise that prevent dental biofilm control and people
resort to the use of oral rinses, which are usually available without a dental prescription.
Recent reviews of certain rinses for adjunctive use recognize the beneficial effect on
plague reduction, as in the case of chlorhexidine (CHX) and cetylpyridine chloride (CPC)
after four weeks of use. However, some side effects such as extrinsic tooth staining,

calculus and taste alteration are also reported [1, 2].

Oral rinses are formulated from essential oils, salts, preservatives, and water and have
a slightly acidic pH [3, 4]. They may contain various concentrations of alcohol, although
"free alcohol" rinses containing broad-spectrum antimicrobial agents such as cationic
biguanide (CHX), cationic quaternary ammonium (CPC), and the combination of both
(CHX + CPC) are increasingly being marketed for common or office use [3, 5]. Due to the
COVID-19 pandemic, the virucidal benefits of these mouthrinses in dental procedures

have been studied [6, 7].

Composite resin has been used for more than 60 years and is the universally accepted
restorative material. The demand for high functional-esthetics has led to a rapid
modification of this material, mainly focusing on its monomeric components, including
particle size, shape and loading [8]. Modern "nanohybrid" composite resins are

characterized by the presence of silica fillers of different sizes, such as nano (20 - 75 nm)
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and submicron (<1 um) particles [9]. Their frequent use is due to their versatility in
restoring both anterior and posterior teeth [10]. The variety of filler sizes among
different commercial brands produces similar stiffness and strength, but this does not
define their properties when considering other elements such as content, shape and

distribution [11].

The resin matrix may degrade in the presence of alcohol due to the hydrophilicity of the
polymer [12]. In addition, a low pH can cause loss of ions by catalyzing ester groups of
dimethacrylate monomers (Bis-GMA, Bis-EMA, UDMA, TEGDMA). This effect can cause
changes in composite resin properties, such as hardness [13-16], roughness [12, 17, 18]
and surface morphology [14]. Although the use of antimicrobial mouthwashes is a
justified complement to brushing to maintain periodontal health and control
anticariogenic activity, the detrimental effects on composite resin restorations must be
considered [4]. Since the daily use of mouthrinses at home and the selection of dental
composite in clinical practice can alter the chemical properties, reducing longevity and
durability [12, 19]. These effects are important to study because they play a crucial role

in reducing additional treatments and improve patient satisfaction [9].

The degradation of composites resin exposed to chemical solutions has been extensively
studied, however, few studies have been carried out on nanohybrid composite resins
and alcohol-free mouthrinses. Therefore, the aim of the present study was to evaluate
the change in Vickers microhardness (VHN) of nanohybrid composite resins (Filtek
Z350XT, Tetric EvoCeram and Polofil NHT) immersed in mouthrinses of different
compositions (CHX, CPC, CHX + CPC) using an in vitro procedure. As a null hypothesis it

was proposed that none of the mouthrinses would have a significant effect on reducing
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the VHN of the three nanohybrid composite resins (NCR) at 21 days postimmersion in

an in vitro model.

Il. MATERIALS Y METHODS

This study had an in vitro experimental design and was approved by the Research Ethics
Committee at the Universidad Cientifica del Sur (N° 140-CIEI-CIENTIFICA-2022). A total
of 120 composite resin disc samples were prepared and distributed into 12 groups of
NCR (Filtek Z350XT, Tetric EvoCeram and Polofil NHT) and four mouthrinses (artificial
saliva control, CHX 0.12%, CPC 0.075% and CHX 0.12% + CPC 0.05%) (n=10, per group).
The discs were prepared according to the manufacturer's instructions (ISO standard
4049), with standard dimensions (diameter 10 mm; thickness 2 mm, margin of error <1

mm). The characteristics of the materials are shown in Table 1.

Table 1: Description of the materials of the experiment.

Material Composition Manufacturer Batch

Rinses

Periogard Chlorhexidine digluconate at 0.12 %; water; glycerin; PEG-40; flavoring and sodium saccharin. Colgate Palmolive R1020
Alcohol free, (pH 5.6) Ind.®

Colgate Plax Cetylpyridine chloride at 0.075 %; sodium fluoride 0.05 % (225 ppm fluoride); water; glycerin; Colgate Palmolive 1040
sorbitol; propylene glycol; poloxamer 407, potassium sorbate, menthol and sodium saccharin. Ind.®
(Alcohol free; pH 5.84)

Perio Aid Chlorhexidine digluconate at 0.12 %; cetylpyridine chloride at 0.05 %; water; glycerin; xylitol; Dentaid $1119
saccharin sodium; acesulfame potassium; neohesperidin. (Alcohol free; pH 6.2)

Nanohybrid resins

Filtek Z350XT  Bis-GMA, Bis- EMA, UDMA y TEGDMA. Filler loading is 72.5% by weight with a combination of 3M ESPE® NE41882

non-agglomerated/non-aggregated 20 nanometer (nm) silica filler; non-agglomerated/non-
aggregated 4 to 11 nm zirconia filler.

Tetric Bis-GMA, UDMA, Ethoxylated Bis-EMA. The filler loading is 82-83% by weight with barium Ivoclar Vivadent®) 202X74
EvoCeram aluminum silicate glass with two particle sizes, ytterbium trifluoride and mixed oxide.
Polofil NHT TEGDMA, UDMA, BisGMA. The filler loading is 88.7 % with glass silicate, silica, camphor (Voco®) 2114441

quinone, dabe, bht, silica, ferric oxide, titanium oxide, benzotriazole and methylphenol.

Sample size was calculated using the paired means comparison formula of the Epidat
Program (version 4.2), based on the study of CHX, CPC, and artificial saliva by Jyothi et
al. [13] using the difference of the two closest means (Apre- vs. postimmersion=1.5) found in
the experimental group of CPC at 0.075 % (ASD=1.5), 95 % confidence interval, and 80

% power; resulting in 10 samples per subgroup. The samples were randomly assigned to
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three experimental groups of mouthrinses and one control group of artificial saliva for

each type of composite resin.

The composite resin discs were prepared according to the ISO technical standard 4049
[13, 17, 20]. The stainless-steel mold was lubricated with petroleum jelly to facilitate
sample removal. The mold was placed on and under two twin slide plates (22 mm x 22
mm) separated by celluloid matrix tape to prevent the formation of an oxygen-inhibited
surface layer that reduces hardness. The composite resin was introduced in
homogeneous 1 mm increments to a slight excess using a spatula. Finger pressure was
applied to both plates for 20 s until the excess composite resin was removed and a
smooth, homogeneous surface was obtained. Each side of the disc was automatically
light cured for 20 s with an LED lamp (1000-1200 mW/cm2; Woodpecker Led F)
calibrated with a radiometer (intensity 21100 mW/cm2, spectral range 460—480 nm) at
1 mm from the surface (glass slide thickness) [14, 16]. The composite resins were
polished with coarse, medium, fine, and extra-fine Sof-Lex discs (3M ESPE, USA) under

running water.

The samples were randomly distributed in pill containers labeled 1 to 120 according to
the type of mouthrinses and composite resins. They were kept in artificial saliva in an
incubator for 24 hours at 37+3°C to simulate the oral environment. The artificial saliva
had the following composition: NaCl (0.084 g), KCI (0.120 g) and CaCl,.2H20 (0.015 g),
MgCl,.6H,0 (0.005 g), sodium carboxymethylcellulose (0.375 g), propylene glycol (4 g),
methylparaben (0.1 g), propylparaben (0.01 g) and purified water (100 ml) (Salival®,

Lusa, Laboratorios Unidos S.A., Peru).
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The immersion cycle experiment was the same for the three mouthrinses: prerinse after
24 hours of immersion in artificial saliva and drying with absorbent paper; two minutes
of immersion twice a day every 12 hours; postrinse with distilled water after each
immersion for a period of 21 days. The remainder of the time they were immersed in
artificial saliva and kept in an incubator at a mean temperature of 37°C, while the sample
of artificial saliva was kept in the same place all the time. The mouthwash and artificial
saliva solutions were changed every 24 hours. To prevent any chemical changes in the

solutions, the samples were kept in dark containers and pH values were controlled.

Microhardness was measured by the Vickers method in all the samples in ascending
order of the labeling at 24 hours of artificial saliva immersion (baseline preimmersion =
TO) and at 14 (T1) and 21 days (T2) postimmersion. The mean VHN measurements of
each surface of the composite resin disc were performed by three randomly performed
diamond indentations (2 um in diameter). A microhardness tester (LG HV 1000; High
Technology Laboratory Certificate S.A.C.) was used at 30 N (300 gf) for 10 s%°. The
formula used to calculate VHN was the applied load divided by the surface area
(diagonals) of the indentation (mm?), multiplied by a constant (1.854), expressed in kgf.

A description of the procedure is shown in the study flow chart [Figure 1].
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Preparation of nanohybrid composite resin discs (10 mm X 2 mm) (error £ 1 mm).
(n=120)

v

First randomization of samples into 3 groups of nanohybrid composite resin discs.
(n=40 each)

v v

Resin 1: Filtek Z350XT Resin 2: Tetric EvoCeram Resin 3: Polofil NHT

v v v

TO: first VHN measurement (3 per disc, 300 g, 10 s) after 24 h pre-immersion in saliva.

v v v

Second randomization of samples into 4 groups of mouthrinses and artificial saliva.

(n=30 each)
Control group: Experimental group 1: Experimental group 2: Experimental group 3:
artificial saliva 0.12% CHX 0.075% CPC CHX 0.12% + CPC 0.05%

\ 2R 2 / v Vv v \ 2R 2 / v v v

Gl+: G2+: G3+: G4: G5: G6: G7: G8: GO: G10: G11: G12:
Filtek + || Tetric + || Polofil + Filtek + || Tetric + || Polofil + Filtek + || Tetric + || Polofil + Filtek + || Tetric + || Polofil +
artificial || artificial | artificial 0.12% CHX CHX CPPat || CPPat || CPPat CHX + || CHX+ || CHX+

saliva saliva saliva CHX 0.12% || 0.12% 0.075% || 0.075% || 0.075% CPC CPC CPC

(n=10) || (n=10) || (n=10) (n=10) || (n=10) || (n=10) (n=10) || (n=10) || (n=10) (n=10) || (n=10) || (n=10)

v v vy v vV vV v vy vV vy ¥ ¥

Discs immersion cycling experiment in mouthrinses (2 min, 2 daily every 12 h), post-wash (distilled waéter), post-maintenance
(artificial saliva) and incubator (37°C). Change of solutions every 24h. The control group will be kept in artificial saliva.

v v Y v v v v v v v v ¥

T1: second VHN measurement (3 per disc, 300 g, 10 s) after 14 days post-immersion.

v vV v v v VY v vV ¥ v v ¥V

T2: third VHN measurement (3 per disc, 300 g, 10 s) after 21 days post-immersion.

Figure 1: Flow chart of the experiment in nanohybrid composite resins.
The analyses were performed using Jamovi software version 2.3.17 (2021). The VHN was
described in terms of mean and standard deviation (SD). Three-way ANOVA [repeated
measures time (factor 1), mouthrinses (factor 2), and composite resins (factor 3)] with

post hoc Tukey analysis (P < 0.05) were used according to data distribution.

lll. RESULTS

Significantly strong baseline VHN values were observed with Polofil NHT (84.3 + 5.33)
and Filtek Z350XT (78.4 + 5.22) compared to Tetric EvoCeram (43.9 + 2.43) (P < 0.001).
Within the composite resin group, the VHN of CHX + CPC was higher than that of other

solutions in Polofil NHT (14 days) and Filtek Z350XT (21 days) and higher than CPC in
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Filtek Z350XT (14 days) (P < 0.001) and was similar to that of the other solutions in Tetric
EvoCeram (P > 0.05). Within the immersion group, the VHN of Polofil NHT and Filtek
Z350XT decreased at 14 days (CHX and CPC: P<0.001) and 21 days (CHX, CPC and artificial
saliva: P < 0.05), while it was maintained over time in all composite resins (CHX + CPC)
and in Tetric EvoCeram (all solutions) (P > 0.05). [Table 2]. Statistically significant
differences were found in VHN for the factors time, mouthrinses and composite resins

when analyzed separately (P < 0.001) and by interaction (P<0.001) [Table 3].

Table 2: Comparison of microhardness of nanohybrid composite resins according to mouthrinses and time.

Nanohybrid composite resins (Media+SD)

Mouthrinses Filtek Z350XT Tetric EvoCeram Polofil NHT

Baseline 14 days 21 days Baseline 14 days 21 days Baseline 14 days 21 days
Artificial saliva 80.9145.62 70.8317.69%8> 66.308.18%° 45.63+2.244 40.59+2.18P 36.56+2.36"> 80.61+4.39% 70.16+4.098 64.63+4.628¢
CHX al 0.12 % 78.87+6.50% 70.25+4.73A8b 63.41+3.378Cc 43.53+2.95%2 40.21+2.72%2 37.61+2.75A2 85.71+0.92A2 69.48+4.918° 63.26+4.878¢
CPCal 0,075 % 76.1143.86* 66.51+4.218> 57.16+6.56¢ 42.88+2.39% 40.34+2.33%2 38.63+1.88"* 83.08+6.32** 70.46+7.908 62.38+6.408

CHX 0.12 % + CPC0.05 % 77.78+4.00%* 78.29+1.83%2 75.44+3.15% 43.65+1.242 40.50+2.31° 40.06+2.35% 87.64+5.64"2 85.565.7142 83.06+4.342
Different capital letters indicate significant differences by columns. Different lower-case letters indicate significant differences by rows (separate composite resins).

Table 3: Interaction of variables mouthrinses, time and nanohybrid composite resins.

Variables df MSE F P n?

Time 2 4018.5 399.12 <0.001 0.067
Mouthrinse 3 1184.6 28.68 <0.001 0.030
Composite resin 2 43478.5 1052.74 <0.001 0.728
Time *k Mouthrinse 6 226.8 22.53 <0.001 0.011
Time * Composite resin 4 288.8 28.68 <0.001 0.010
Mouthrinse % Composite resin 6 357.4 8.65 <0.001 0.018
Time * Mouthrinse ¢ Composite resin 12 54.2 5.38 <0.001 0.005

3k Interaction of variables. Type 3 Sum of squares. Repeated measures ANOVA with post hoc Tukey analysis.

The mouthrinse x composite resin interaction showed that the VHN of Filtek Z350XT and
Polofil NHT was higher when immersed in CHX + CPC compared to other mouthrinses (P
< 0.001 and P < 0.05, respectively), being similar in all solution groups for Tetric
EvoCeram (P > 0.05). The VHN values of the immersion in CHX-CPC were higher with
Filtek Z350XT and Polofil NHT compared to Tetric EvoCeram, while in the other
mouthrinse groups they were higher to lower with Filtek Z350XT > Polofil NHT > Tetric
EvoCeram (P < 0.001). For the mouthrinse x time interaction, VHN was statistically equal
among mouthrinse groups at baseline (P > 0.05) and higher at 14 and 21 days with CHX-

CPC compared to other mouthrinses (P < 0.001). Intragroup VHN significantly decreased
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at 14 days for all mouthrinses except CHX-CPC, which show a reduction in VHN at 21
days (P < 0.05). Finally, in the composite resin x time interaction, VHN showed
differences among NCR at baseline (Filtek Z350XT > Polofil NHT > Tetric EvoCeram) (P <
0.001) and was higher at 14 and 21 days with Filtek Z350XT and Polofil NHT versus Tetric
EvoCeram (P < 0.001). The intragroup VHN significantly decreased between time points
for all composite resins (baseline > 14 days > 21 days) (P < 0.05) [Table 4]. There was a
greater decrease in VHN with Polofil NHT compared to Tetric EvoCeram immersed in
CHX after 14 days and with Polofil NHT and Filtek Z350XT compared to Tetric EvoCeram

immersed in CPC after 21 days (P < 0.001) [Figure 2].

Table 4: Comparison of microhardness according to mouthrinse x composite resin, mouthrinse x time, and composite resin x time

interaction.

Variables Artificial saliva CHX 0.12% CPC0.075% CHX 0.12%-CPC 0.05%

Filtek Z350XT 72.6819.35A0 70.85+8.06"¢ 66.5919.244¢ 77.17+3.27%

Tetric EvoCeram 40.93+4.368 40.45+3.668 40.61+2.7882 41.40+2.55¢%

Polofil NHT 71.80+7.95% 72.82+10.38%° 71.97+£10.93% 85.42+5.43%
Artificial saliva CHX 0.12% CPC0.075% CHX 0.12%-CPC 0.05%

Baseline Microhardness 69.05+17.35% 69.37419.22% 67.37£18.36" 69.69+19.57%

Microhardness14 days 60.52+15.1980 59.98+14.8080 59.10+14.5480 68.12+20.41482

Microhardness 21 days 55.83+14.89% 54.76+12.86% 52.72+11.60% 66.19+19.3382
Filtek Z350XT Tetric EvoCeram Polofil NHT

Baseline Microhardness 78.4245.22%0 43.92+2.43A¢ 84.2645.33/

Microhardness 14 days 71.47+6.5182 40.41+2.3180 73.92+8.8282

Microhardness 21 days 65.58+8.65¢ 38.21+2.61% 68.33+9.95%

Different capital letters indicate significant differences by columns. Different lower-case letters indicate significant differences by rows. Repeated measures ANOVA with
post hoc Tukey analysis.
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Figure 2: Comparison of microhardness variation among groups of nanohybrid composite resins for each
mouthrinse (mean and standard error values evaluated by ANOVA with post hoc Tukey analysis are
shown. Different lower-case letters indicate significant differences by rows Different lower-case letters
indicate significant differences by resins in the same mouthrinse/time).
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IV. DISCUSSION

Composite resin is the most widely accepted restorative material and has undergone
modifications that differentiate its filler, matrix, and interaction characteristics. The
properties of NCR could counteract local factors of oral rinses that could reduce the

hardness of their surface and decrease the quality of oral health [21].

Mouthwash research is widespread, however, we found limited evidence on the long-
term effects of oral antiseptics of different formulations on the properties of new
technology resins. It is essential to understand whether NCR are altered by chemical
solutions since this could indirectly affect their efficiency of resistance to fracture, wear
and chewing. Although microhardness cannot measure the direct change in the
composition of the resins before mouthwashes, it does reflect changes in hardness [8,

10-12, 19, 21, 22].

Determination of surface VHN is a conventional non-invasive technique frequently used
to evaluate the physical properties of biomaterials such as resins [22, 23]. Greater
resistance of the composite to indentation represents opposition to the influence of
other structures providing greater durability over time and a lower risk of replacement
due to failure [8-10]. Increasing hybrid filler content in the NCR microstructure would
increase wear resistance and decrease aqueous absorption (saliva, beverages, acids,

etc.) [19, 21].

The present study aimed to determine the in vitro effect of mouthrinses such as CHX
0.12%, CPC 0.075%, and the combination of the two (CHX 0.12% + CPC 0.05%) on the

VHN of three different NCR at 14- and 21-days postimmersion. According to our analysis,
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a significant reduction in VHN was observed with respect to the combinations of
mouthrinses, with the test confirming that there are no subsets among the

microhardness of the composite resins.

In studies on the interaction of mouthrinses, resins, and measurement time, a reduction
in VHN was observed in hybrid [14, 15] and nanofilled [13] composites resins. The NCR
are a more recent innovation among resin-based compounds, developed with greater
complexity in the interaction of organic and inorganic compounds to improve their
optical properties [8, 10, 11]. Despite these improvements, it is important to evaluate
their resistance to the interaction of adverse factors such as those evaluated in the
present study. Despite the lack of previous studies that agree on the multiple
interactions of types of manufacturing, mouthrinses and measuring time, our results

were consistent with the findings reported in other studies.

Previous research found that NCR showed less VHN involvement than hybrids when
exposed to acidic liquids (pH<3.2) after 7 days [24] and 15 days [23]. Another study found
less VHN involvement in Z350 XT resins, especially when exposed to CHX at 0.12
(pH=6.07) compared to other classifications of resin fillers and mouthrinses with a lower

pH (<4.1) after 7 days [25].

Regarding studies on the interaction of VHN with resin and time related to roughness
conditions, higher resistance to indentation is reported in nanohybrid composite resin
[5], leading to higher durability and lower risk of replacement due to failure [8, 10],
justifying the mechanical performance observed by Polofil NHT. The surface VHN then

suggests a procedural advantage over a non-invasive technique that allows estimating
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the physical properties of biomaterials [22], since indirect analysis of wear and aqueous
absorption can support a scientifically based decision. Thus, the determination of the
highest reduction of VHN in vitro by the Polofil NHT resin immersion (-26.2%) in CHX at

0.12% can be considered as the best alternative.

In studies on the interaction of mouthrinses and time on VHN, it was found that
mouthrinses for adjunctive use, with or without the presence of alcohol, altered
microhardness [16] or roughness [4, 17]. Mouthwash containing CHX and CPC are
referred to recommended for its good antimicrobial properties that make it suitable for
regular cleaning use at home and for surgical intervention, examination and/or
treatment in the office. On the other hand, due to the COVID-19 pandemic, in recent
years there has been a growing interest among health personnel in its incorporation as
a routine protocol. Its use could reduce the viral load of the drops or aerosols generated

during the dental visit according to recent randomized clinical trials [26, 27].

Another result of interest was the interaction of VHN on composite resin in relation to
time, with differences in NCR generally after 14 days of immersion, regardless of NCR
manufacture and rinsing. The importance of this evaluation is to demonstrate that
although mouthwashes used in dental clinics can be quite useful for daily use in patients,
their prolonged use can ultimately degrade resin restorations. In addition to this, are
other adverse effects have been described in the literature, such as dry mouth,
elimination of certain healthy bacteria, pigmentation, or taste disturbances [1-3, 5]. A

control of the time of use must be prescribed and, in turn, monitored by professionals.
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The findings of this study are consistent with those mentioned above. This could be
explained in that a greater volume of the filler and a smaller particle size of composite
resins based on nanohybrid compounds compared to hybrid compounds provide greater
efficiency in the response to degradation of the polymer matrix, especially with low pH
values [23, 25, 28]. Likewise, an acidic environment caused by interaction with alcohol-
based mouthwashes can hydrolyze ester radicals into monomer-like compounds.
Nonetheless, NCR have standard compounds with the substitution of phenolic groups
(Bis-GMA and UDMA, and TEGDMA) and a greater surface interaction between their
fillers, with both characteristics generating greater stability to water (less reabsorption),
especially for counteracting chemical damage by mouthrinses with low pH values
(acidity), higher alcohol content or a longer interaction with their use [12, 15, 24, 25,

28].

Regarding the methodological scope of this study, its in vitro nature may be modified by
oral factors such as food and saliva. Although the necessary measures were taken to
reduce the risks, isolating, and carefully using each element, the restorations of the
studied elements may vary the expected results. However, there are limitations inherent
to a simulated environment compared to a real (clinical) environment in which patients
may present differences in mouthwash exposure times, different pH according to the
type of mouthrinses, different capacities of saliva properties and temperature of the
oral cavity, NCR with different compositions and different areas of NCR that are exposed
to immersion. Therefore, it is recommended to carry out in vivo studies that determine
a greater number of factors related to NCR degradation, including other physical

measurements such as surface roughness and morphology.
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V. CONCLUSIONS

Within the limitations of the present study, microhardness was found to decrease
according to the individual and collective interaction of time, type of nanohybrid
composite resin, and the components of mouthrinses. Lower microhardness values
were found after 14 days and were more affected in composite resins with lower filler

content and in mouthrinses with a lower pH.
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VERSION INICAL ENVIADA A PUBLICAR

. INTRODUCTION

Toothbrushing is the main conventional method of oral hygiene to prevent oral diseases.
It is well known that this cleaning requires other mechanical procedures such as dental
flossing [1]. However, situations can arise that prevent dental biofilm control and people
resort to the use of oral rinses, which are usually available without a dental prescription.
Recent reviews of certain rinses for adjunctive use recognize the beneficial effect on
plague reduction, as in the case of chlorhexidine (CHX) and cetylpyridine chloride (CPC)
after four weeks of use. However, some side effects such as extrinsic tooth staining,

calculus and taste alteration are also reported [1, 2].

Oral rinses are formulated from essential oils, salts, preservatives, and water and have
a slightly acidic pH. They may contain various concentrations of alcohol, although "free
alcohol" rinses containing broad-spectrum antimicrobial agents such as cationic
biguanide (CHX), cationic quaternary ammonium (CPC), and the combination of both
(CHX+CPC) are increasingly being marketed for common or office use [3, 4]. Due to the
COVID-19 pandemic, the virucidal benefits of these mouthwashes in dental procedures

have been studied [5, 6].

Composite resin has been used for more than 60 years and is the universally accepted
restorative material. The demand for high functional-esthetics has led to a rapid
modification of this material, mainly focusing on its monomeric components, including
particle size, shape and loading [7]. Modern "nanohybrid" resins are characterized by

the presence of silica fillers of different sizes, such as nano (100 nm) and submicron (<1
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pum) particles. Their frequent use is due to their versatility in restoring both anterior and
posterior teeth [8]. The variety of filler sizes among different commercial brands
produces similar stiffness and strength, but this does not define their properties when

considering other elements such as content, shape and distribution [9].

The resin matrix may degrade in the presence of alcohol due to the hydrophilicity of the
polymer [10]. In addition, a low pH can cause loss of ions by catalyzing ester groups of
dimethacrylate monomers (Bis-GMA, Bis-EMA, UDMA, TEGDMA). This effect can cause
changes in resin properties, such as hardness [11-14], roughness [10] and surface
morphology [12]. However, some studies have found no significant changes in the
microhardness [15, 16] or roughness [17-19] of resins regardless of the concentration of

alcohol or active ingredient in mouthwashes.

Daily use of different mouth rinses at home or in the dental office can alter the
properties of resin hardness leading to reduced longevity of the resin [10, 20]. Therefore,
the aim of the present study was to evaluate the change in Vickers microhardness (VHN)
of nanohybrid composite resins (Filtek Z350XT, Tetric EvoCeram and Polofil NHT)
immersed in mouth rinses of different compositions (CHX, CPC, CHX+CPC) using an in
vitro procedure. As a null hypothesis it was proposed that none of the mouth rinses
would have a significant effect on reducing the VHN of the three nanohybrid composite

resins (NCR) at 21 days post-immersion in an in vitro model.

Il. MATERIALS AND METHODS

This study had an in vitro experimental design and was approved by the Research Ethics

Committee at the Universidad Cientifica del Sur (N° 140-CIEI-CIENTIFICA-2022). A total
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of 120 resin disc samples were prepared and distributed into 12 groups of NCR (Filtek
Z350XT, Tetric EvoCeram and Polofil NHT) and four rinses (saliva control, CHX 0.12%,
CPC 0.075% and CHX 0.12% + CPC 0.05%). The discs were prepared according to the
manufacturer's instructions (ISO standard 4049:2019), with standard dimensions
(diameter 10 mm; thickness 2 mm). The characteristics of the materials are shown in

Table 1.

Table 1.: Description of the materials of the experiment.

Material Composition Manufacturer Batch
Rinses

Periogard Chlorhexidine digluconate at 0.12 %; water; glycerin; PEG-40; flavoring and sodium Colgate R1020
saccharin. Alcohol free, (pH 5.6) Palmolive Ind.®

Colgate Plax Cetylpyridine chloride at 0.075 %; sodium fluoride 0.05 % (225 ppm fluoride); water; Colgate 1040
glycerin; sorbitol; propylene glycol; poloxamer 407, potassium sorbate, menthol and Palmolive Ind.®
sodium saccharin. (Alcohol free; pH 5.84)

Perio Aid Chlorhexidine digluconate at 0.12 %; cetylpyridine chloride at 0.05 %; water; glycerin; Dentaid $1119
xylitol; saccharin sodium; acesulfame potassium; neohesperidin. (Alcohol free; pH
6.2)

Nanohybrid resins

Filtek Bis-GMA, Bis- EMA, UDMA y TEGDMA. Filler loading is 72.5% by weight with a 3M ESPE® NE41882

Z350XT combination of non-agglomerated/non-aggregated 20 nanometer (nm) silica filler;
non-agglomerated/non-aggregated 4 to 11 nm zirconia filler.

Tetric Bis-GMA, UDMA, Ethoxylated Bis-EMA. The filler loading is 82-83% by weight with Ivoclar 202X74

EvoCeram barium aluminum silicate glass with two particle sizes, ytterbium trifluoride and mixed Vivadent®)
oxide.

Polofil NHT TEGDMA, UDMA, BisGMA. The filler loading is 88.7 % with glass silicate, silica, camphor (Voco®) 2114441

quinone, dabe, bht, silica, ferric oxide, titanium oxide, benzotriazole and
methylphenol.

Sample size was calculated using the paired means comparison formula of the Epidat
Program (version 4.2), based on the study of CHX, CPC, and artificial saliva by Jyothi et
al. [11] using the difference of the two closest means (Apre- vs. post-immersion=1.5) found in
the experimental group of CPC at 0.075 % (ADS=1.5), 95 % confidence interval, and 80
% power; resulting in 10 samples per subgroup. The samples were randomly assigned to
three experimental groups of mouth rinses and one control group of artificial saliva for

each type of resin.

The inclusion criteria were the use of properly preserved solutions and materials of the
study, sealed and with a valid expiration date, while the exclusion criteria were resin

discs that showed defects such as bubbles, cracks or internal foreign bodies seen with a

Tesis publicada con autorizacion del autor
No olvide citar esta tesis




UNIVERSIDAD

¥* TESIS CIENTIFICA

magnifying glass, with diameter or thickness measurements that differed by more than

1 mm from the standard evaluated with a digital calibrator.

A total of 120 composite resin discs (10 mm diameter, 2 mm thickness; margin of error
<1 mm) were prepared according to the ISO technical standard 4049-2019%%17.21 The
stainless-steel mold was lubricated with petroleum jelly to facilitate sample removal.
The mold was placed on and under two twin slide plates (22 mm x 22 mm) separated by
celluloid matrix tape to prevent the formation of an oxygen-inhibited surface layer that
reduces hardness. The resin was introduced in homogeneous 1 mm increments to a
slight excess using a spatula. Finger pressure was applied to both plates for 20 seconds
until the excess resin was removed and a smooth, homogeneous surface was obtained.
Each side of the disc was automatically light cured for 20 seconds with an LED lamp
(1000-1200 mW/cm2; Woodpecker Led F) calibrated with a radiometer (=1100
mW/cm2; A 460-480) at a distance of 3 mm from the surface. The resins were separated
and polished with Sof-Lex discs (3M ESPE, USA), following the same procedure (coarse,

medium, fine, and extra-fine).

The samples were randomly distributed in pill containers labeled 1 to 120 according to
the type of rinses and resins. They were kept in saliva solution in an incubator for 24
hours at 37+3°C to simulate the oral environment. The artificial saliva was formulated
by mixing the following components in 1 L of distilled water: NaHCO3 (5.208 g),

K2HPO4.3H20 (1.369 g), NaCl (0.877 g), KCI (0.477 g) and CaCl2.2H20 (0.441 g) at pH 8.

The mouthwashes had active ingredients of CHX 0.12 %, CPC 0.075 % and CHX 0.12 % +

CPC 0.05 %. The immersion cycle experiment was the same for the three rinses: pre-
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rinse after 24 hours of immersion in saliva and drying with absorbent paper; two minutes
of immersion twice a day every 12 hours; post-rinse with distilled water after each
immersion for a period of 21 days. The remainder of the time they were immersed in
artificial saliva and kept in an incubator at a mean temperature of 37°C, while the sample
of artificial saliva was kept in the same place all the time. The mouthwash and artificial
saliva solutions were changed every 24 hours. To prevent any chemical changes in the

solutions, the samples were kept in dark containers and pH values were controlled.

Preparation was performed by a single operator. Microhardness was measured by the
Vickers method in all the samples in ascending order of the labeling at 24 hours of
artificial saliva immersion (baseline pre-immersion=T0) and at 14 (T1) and 21 days (T2)
post-immersion. The mean VHN measurements of each surface of the resin disc were
performed by three randomly performed diamond indentations (2 um in diameter). A
microhardness tester (LG HV 1000; High Technology Laboratory Certificate S.A.C.) was
used at 30 N (300 gf) for 10 seconds?®. The formula used to calculate VHN was the
applied load divided by the surface area (diagonals) of the indentation (mm?), multiplied
by a constant (1.854), expressed in kgf [Figure 1]. The measurement was performed by
a blinded operator. The experiment was carried out in the facilities of a private

laboratory. A description of the procedure is shown in the study flow chart [Figure 2].

Tesis publicada con autorizacion del autor
No olvide citar esta tesis




UNIVERSIDAD

CIENTIFICA

Figure 1: Procedure (A) resins and rinses used, (B) preparation of disks, (C) samples of resins, (D)
rinse experiment), (E) microhardness measurement, (F) result of indentation.
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Preparation of 120 nanohybrid resin discs with a diameter of 10 mm and a thickness of 2 mm (error < 1 mm).

v

First randomization of samples into 3 groups of nanohybrid composite resins (40 each)

v v

Resin 1: Filtek Z350XT Resin 2: Tetric EvoCeram Resin 3: Polofil NHT

Second randomization of samples into 4 groups: 3 experimental rinses and a control group of saliva (30 each)

v v v v

Positive control group: Experimental group 1: Experimental group 2: Experimental group 3:
artificial saliva 0.12% CHX 0.075% CPC CHX0.12% + CPC 0.05%

vV ¥ \ 2R 2K 2 vy v

G1l+: G2+: G3+: G4: G5: G6: G7: G8: GO: G10: G11: G12:
Filtek + || Tetric + || Polofil + Filtek + || Tetric + || Polofil + Filtek + || Tetric + || Polofil + Filtek + || Tetric + [ Polofil +
artificial f artificial f artificial 0.12% CHX CHX CPPat || CPPat || CPPat CHX+ || CHX+ J| CHX+

saliva saliva || saliva CHX 0.12% || 0.12% 0.075% || 0.075% || 0.075% CPC CPC CPC

Yy v v v v oYy v v oy oy oy

Disc immersion cycling experiment in subsets of two-minute rinses, twice daily, every 12 hours; post-wash with distilled water;
post-maintenance in artificial saliva and incubator at 37°C. Change of solutions every 24h. The control group will be kept in
artificial saliva.

}___}___i _____ L JNNE TR JUNNE U N N L__L__{

T1: second result of the average of three surface VHN measurements post-immersion 14 days (300 g for 10 s)

Figure 2: Flow chart.
The VHN was described in terms of mean and standard deviation (SD). Three-way
ANOVA [repeated measures time (factor 1), rinses (factor 2), and resins (factor 3)] with
post hoc Tukey analysis (P<0.05) were used according to data distribution. The analyses

were performed using Jamovi software version 2.3.17 (2021).

. RESULTS

Significantly higher baseline VHN values were observed with Polofil NHT (84.3+5.33) and

Filtek Z350XT (78.4+5.22) compared to Tetric EvoCeram (43.9%2.43) (P<0.001). Within
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the resin group, the VHN of CHX+CPC was higher than that of other solutions in Polofil
NHT (14 days) and Filtek Z350XT (21 days) and higher than CPC in Filtek Z350XT (14 days)
(P<0.001) and was similar to that of the other solutions in Tetric EvoCeram (P>0.05).
Within the immersion group, the VHN of Polofil NHT and Filtek Z350XT decreased at 14
days (CHX and CPC: P<0.001) and 21 days (CHX, CPC and saliva: P<0.05), while it was
maintained over time in all resins (CHX+CPC) and in Tetric EvoCeram (all solutions)
(P>0.05). [Table 2]. Statistically significant differences were found in VHN for the factors
time, rinses and resins when analyzed separately (P<0.001) and by interaction (P<0.001)

[Table 3].

Table 2: Comparison of microhardness of nanohybrid resins according to rinses and time.

Nanohybrid resins (Media+SD)

Mouth rinses Filtek Z350XT Tetric EvoCeram Polofil NHT

Baseline 14 days 21 days Baseline 14 days 21 days Baseline 14 days 21 days
Artificial saliva 80.9145.62° 70.8317.69%8> 66.30+8.18%° 45.63+2.244 40.59+2.18* 36.56+2.36"> 80.61+4.39% 70.16+4.095 64.63+4.628
CHX al 0.12 % 78.87+6.50% 70.25+4.73A8 63.41+3.378Cc 43.53+2.95% 40.21+2.72%2 37.61+2.757 85.71+0.92A2 69.48+4.91°° 63.26+4.878
CPCal 0,075 % 76.1143.86% 66.51+4.218% 57.16+6.56 42.88+2.39% 40.34+2.33”* 38.63+1.88"* 83.08+6.32*° 70.46+7.90°> 62.38+6.408

CHX 0.12 % + CPC0.05 % 77.78+4.00% 78.29+1.83%2 75.44+3.15%% 43.65+1.24"2 40.504£2.314° 40.06+2.35%2 87.64+5.6442 85.5615.7142 83.06+4.3442
Different capital letters indicate significant differences by columns. Different lower-case letters indicate significant differences by rows (separate resins).

Table 3: Interaction of variables rinses, time and nanohybrid resins.

Variables df MS F P n?

Time 2 4018.5 399.12 <0.001 0.067
Rinse 3 1184.6 28.68 <0.001 0.030
Resin 2 43478.5 1052.74 <0.001 0.728
Time *k Rinse 6 226.8 22.53 <0.001 0.011
Time *k Resin 4 288.8 28.68 <0.001 0.010
Rinse *k Resin 6 357.4 8.65 <0.001 0.018
Time *k Rinse * Resin 12 54.2 5.38 <0.001 0.005

>k Interaction of variables. Type 3 Sum of squares. Repeated measures ANOVA with post hoc Tukey analysis.

The rinse x resin interaction showed that the VHN of Filtek Z350XT and Polofil NHT was
higher when immersed in CHX+CPC compared to other rinses (P<0.001 and P<0.05,
respectively), being similar in all solution groups for Tetric EvoCeram (P>0.05). The VHN
values of the immersion in CHX-CPC were higher with Filtek Z350XT and Polofil NHT
compared to Tetric EvoCeram, while in the other rinse groups they were higher to lower
with Filtek Z350XT>Polofil NHT>Tetric EvoCeram (P<0.001). For the rinse x time

interaction, VHN was statistically equal among rinse groups at baseline (P>0.05) and
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higher at 14 and 21 days with CHX-CPC compared to other rinses (P<0.001). Intragroup
VHN significantly decreased at 14 days for all rinses except CHX-CPC, which show a
reduction in VHN at 21 days (P<0.05). Finally, in the resin x time interaction, VHN
showed differences among nanohybrid resins at baseline (Filtek Z350XT>Polofil
NHT>Tetric EvoCeram) (P<0.001) and was higher at 14 and 21 days with Filtek Z350XT
and Polofil NHT versus Tetric EvoCeram (P<0.001). The intragroup VHN significantly
decreased between time points for all resins (baseline>14 days>21 days) (P<0.05) [Table
4]. There was a greater decrease in VHN with Polofil NHT compared to Tetric EvoCeram
immersed in CHX after 14 days and with Polofil NHT and Filtek Z350XT compared to

Tetric EvoCeram immersed in CPC after 21 days (P<0.001) [Figure 3].

Table 4: Comparison of microhardness according to rinse x resin, rinse x time, and resin x time interaction.

Variables Artificial saliva CHX 0.12% CPC0.075% CHX 0.12%-CPC 0.05%

Filtek Z350XT 72.68+9.354 70.85+8.06A¢ 66.59+9.244¢ 77.17+3.27%

Tetric EvoCeram 40.93+4.36% 40.45+3.66% 40.61+2.788% 41.40+2.55¢%

Polofil NHT 71.80+7.95A0 72.82+10.38° 71.97+10.9370 85.42+5.434
Artificial saliva CHX 0.12% CPC0.075% CHX 0.12%-CPC 0.05%

Baseline Microhardness 69.05+17.35%2 69.37+19.22A2 67.37+18.36” 69.69+19.5742

Microhardness14 days 60.52+15.198b 59.98+14.8080 59.10+14.548b 68.12+20.41A82

Microhardness 21 days 55.83+14.89% 54.76+12.86%° 52.72+11.60% 66.19+19.338
Filtek Z350XT Tetric EvoCeram Polofil NHT

Baseline Microhardness 78.4245.22/0 43.9242.43A 84.26+5.33/

Microhardness 14 days 71.47+6.518 40.41+2.3180 73.9218.82°82

Microhardness 21 days 65.58+8.65 38.21+2.61% 68.33+9.95¢

Different capital letters indicate significant differences by columns. Different lower-case letters indicate significant differences by rows. Repeated measures ANOVA with
post hoc Tukey analysis.

Faliwh I¥S0RT Tetrx Evoleram Sl ¥ P
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Figure 3: Comparison of microhardness variation among groups of nanohybrid resins for each rinse (Mean
and standard error values evaluated by ANOVA with post hoc Tukey analysis are shown).

Tesis publicada con autorizacion del autor
No olvide citar esta tesis




UNIVERSIDAD

¥* TESIS CIENTIFICA

Iv. DISCUSSION

Composite resin is the most widely accepted restorative material and has undergone
modifications that differentiate its filler, matrix, and interaction characteristics. The
properties of nanohybrid resins could counteract local factors of oral rinses that could

reduce the hardness of their surface and decrease the quality of oral health [24].

Mouthwash research is widespread, however, we found limited evidence on the long-
term effects of oral antiseptics of different formulations on the properties of new
technology resins. It is essential to understand whether NCRs are altered by chemical
solutions since this could indirectly affect their efficiency of resistance to fracture, wear
and chewing. Although microhardness cannot measure the direct change in the
composition of the resins before mouthwashes, it does reflect changes in hardness [7-

10, 20, 24, 25].

Determination of surface VHN is a conventional non-invasive technique frequently used
to evaluate the physical properties of biomaterials such as resins [25, 26]. Greater
resistance of the composite to indentation represents opposition to the influence of
other structures providing greater durability over time and a lower risk of replacement
due to failure [7, 8]. Increasing hybrid filler content in the NCR microstructure would
increase wear resistance and decrease aqueous absorption (saliva, beverages, acids,

etc.) [20, 24].

The present study aimed to determine the in vitro effect of mouth rinses such as CHX
0.12%, CPC 0.075%, and the combination of the two (CHX 0.12% + CPC 0.05%) on the

VHN of three different NCR at 14- and 21-days post-immersion. According to our
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analysis, a significant reduction in VHN was observed with respect to the combinations
of rinses (p<0.05), with the test confirming that there are no subsets among the

microhardness of the resins.

In studies on the interaction of rinses, resins, and measurement time, a reduction in VHN
was observed in hybrid [12, 14], nanohybrid [13] and nanofilled [11, 13] resins. NCRs are
a more recent innovation among resin-based compounds, developed with greater
complexity in the interaction of organic and inorganic compounds to improve their
optical properties [7-9]. Despite these improvements, it is important to evaluate their
resistance to the interaction of adverse factors such as those evaluated in the present
study. Despite the lack of previous studies that agree on the multiple interactions of
types of manufacturing, rinses and measuring time, our results were consistent with the

findings reported in other studies.

Previous research found that NCRs showed less VHN involvement than hybrids when
exposed to acidic liquids (pH<3.2) after 7 days [27] and 15 days (p<0.05) [26]. Another
study found less VHN involvement in Z350 XT resins, especially when exposed to CHX at
0.12 (pH=6.07) compared to other classifications of resin fillers and rinses with a lower

pH (<4.1) after 7 days (p <0.05) [28].

Regarding studies on the interaction of VHN with resin and time related to roughness
conditions, higher resistance to indentation is reported in nanohybrid resin composites
[3], leading to higher durability and lower risk of replacement due to failure [7, 8],
justifying the mechanical performance observed by Polofil NHT. The surface VHN then

suggests a procedural advantage over a non-invasive technique that allows estimating
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the physical properties of biomaterials [25], since indirect analysis of wear and aqueous
absorption can support a scientifically-based decision. Thus, the determination of the
highest reduction of VHN in vitro by the Polofil NHT resin immersion (-26.2%) in CHX at

0.12% can be considered as the best alternative.

In studies on the interaction of rinses and time on VHN, it was found that mouth rinses
for adjunctive use, with or without the presence of alcohol, altered microhardness [15,
16] or roughness [17, 18]. However, the interaction of rinses on VHN could differ with
respect to the time of progressive concentration of the mouth rinse, as observed in the
study by Gurdal et al. [22]. In this study, the VHN values of immersion in CHX-CPC
(pH=6.2) were less affected in contrast to other mouthwashes (pH<5.84) regardless of
NCR manufacture and immersion time. This type of oral mouthwash is referred to
recommended for its good antimicrobial properties that make it suitable for regular
cleaning use at home and for surgical intervention, examination and/or treatment in the
office. On the other hand, due to the COVID-19 pandemic, in recent years there has been
a growing interest among health personnel in its incorporation as a routine protocol. Its
use could reduce the viral load of the drops or aerosols generated during the dental visit

according to recent randomized clinical trials [22, 23].

Another result of interest was the interaction of VHN on resin in relation to time, with
differences in NCR generally after 14 days of immersion (p<0.05), regardless of NCR
manufacture and rinsing. The importance of this evaluation is to demonstrate that
although mouthwashes used in dental clinics can be quite useful for daily use in patients,
their prolonged use can ultimately degrade resin restorations. In addition to this, are

other adverse effects have been described in the literature, such as dry mouth,
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elimination of certain healthy bacteria, pigmentation, or taste disturbances [1-4]. A

control of the time of use must be prescribed and, in turn, monitored by professionals.

The findings of this study are consistent with those mentioned above. This could be
explained in that a greater volume of the filler and a smaller particle size of resins based
on nanohybrid compounds compared to hybrid compounds provide greater efficiency
in the response to degradation of the polymer matrix, especially with low pH values [26,
28, 29]. Likewise, an acidic environment caused by interaction with alcohol-based
mouthwashes can hydrolyze ester radicals into monomer-like compounds. Nonetheless,
NCRs have standard compounds with the substitution of phenolic groups (Bis-GMA and
UDMA, and TEGDMA) and a greater surface interaction between their fillers, with both
characteristics generating greater stability to water (less reabsorption), especially for
counteracting chemical damage by rinses with low pH values (acidity), higher alcohol

content or a longer interaction with their use [10, 14, 27-29].

Regarding the methodological scope of this study, its in vitro nature may be modified by
oral factors such as food and saliva. Although the necessary measures were taken to
reduce the risks, isolating, and carefully using each element, the restorations of the
studied elements may vary the expected results. However, there are limitations inherent
to a simulated environment compared to a real (clinical) environment in which patients
may present differences in mouthwash exposure times, different pH according to the
type of rinses, different capacities of saliva properties and temperature of the oral
cavity, NCR with different compositions and different areas of NCR that are exposed to

immersion. Therefore, it is recommended to carry out in vivo studies that determine a
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greater number of factors related to NCR degradation, including other physical

measurements such as surface roughness and morphology.

V. CONCLUSION

According to the results of this in vitro study, microhardness was found to decrease
according to the individual and collective interaction of time, type of nanohybrid
composite resin, and the components of mouth rinses. Lower microhardness values
were found after 14 days and were more affected in resins with lower filler content and

in mouth rinses with a lower pH.
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VERSION EN ESPANOL

.  INTRODUCCION

El cepillado dental es el método convencional principal de higiene oral para prevenir
enfermedades orales. Se conoce que esta limpieza requiere de otros procedimientos
mecanicos como el hilo dental [1]. No obstante, aun pueden presentarse situaciones
gue impidan el control de la biopelicula dental, por lo que las personas recurren al uso
de enjuagatorios orales disponibles usualmente sin receta odontolégica. Ultimas
revisiones sobre ciertos enjuagatorios de uso complementario reconocen el efecto
beneficioso en la reduccidn de placa como en el caso de la clorhexidina (CHX) y el cloruro
de cetilpiridino (CPC) a partir de cuatro semanas de uso, no obstante, también se
informa de algunos efectos secundarios como tincién extrinseca dental, calculos y

alteracion del gusto [1, 2].

El enjuague oral se formula de aceites esenciales, sales, conservantes y agua; con un pH
ligeramente acido [3, 4]. Puede contener diferentes concentraciones de alcohol, aunque
cada vez son mdas comercializados los «free alcohol» que contienen agentes
antimicrobianos de alto espectro como bisguanida catidnica (CHX), amonio cuaternario
cationico (CPC) y la combinacidon de ambos (CHX + CPC) para uso comun o en consultorio
[3, 4]. Debido a la coyuntura pandémica COVID-19, se viene estudiando los beneficios

virucidas de estos colutorios ante procedimientos dentales [6, 7].

Con mas de 60 aios de historia, la resina compuesta es el material restaurador aceptado
universalmente. La alta demanda funcional-estética desarrollé una rapida modificacién

de sus materiales, centrada sobre todo en sus componentes monoméricos que incluyen
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tamafio, forma y carga de particulas [8]. Resinas modernas compuestas «nanohibridas»
se caracterizan por presentar un relleno de silice de distintos tamafios como particulas
nano (20 - 75 nm) y submicrénicas (<1 um) [9]. Su uso frecuente se debe a la versatilidad
de restaurar dientes anteriores y posteriores [10]. La diversidad de tamario del relleno
generaria rigidez y resistencia similar entre diferentes marcas comercializadas, pero ello
no define sus propiedades considerando otros elementos de contenido, forma vy

distribucién [11].

La matriz de resina puede degradarse ante el contenido de alcohol debido a la hidrofilia
polimérica [12]. Asimismo, el pH bajo provocaria pérdida de iones al catalizar grupos
éster de los monémeros de dimetacrilato (Bis-GMA, Bis-EMA, UDMA, TEGDMA). Este
efecto generaria alteracion de las propiedades de resinas como la microdureza [13-16],
rugosidad [12, 17, 18], y morfologia de superficies [14], Aunque el uso de enjuagues
bucales antimicrobianos es un complemento justificado del cepillado para mantener la
salud periodontal y controlar la actividad anticariogénica, se deben considerar los
efectos perjudiciales sobre las restauraciones de resina compuesta [4]. Ya que el uso
diario de enjuagues bucales en casa y la seleccidon del composite dental en la practica
clinica pueden alterar las propiedades quimicas, reduciendo la longevidad y durabilidad
[12, 19]. Es importante estudiar estos efectos porque desempefian un papel crucial en

la reduccion de tratamientos adicionales y mejoran la satisfaccién del paciente [9].

La degradacién de resinas compuestas expuestas a soluciones quimicas ha sido
ampliamente estudiada, sin embargo, se han realizado pocos estudios sobre resinas
compuestas nanohibridas y enjuagues bucales sin alcohol. Por lo tanto, el objetivo del

presente estudio fue evaluar el cambio en la microdureza Vickers (VHN) de resinas
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compuestas nanohibridas (Filtek Z350XT, Tetric EvoCeram y Polofil NHT) sumergidas en
enjuagues bucales de diferentes composiciones (CHX, CPC, CHX + CPC) utilizando un
procedimiento in vitro. Como hipdtesis nula se propuso que ninguno de los enjuagues
bucales tendria un efecto significativo en la reduccién del VHN de las tres resinas

compuestas nanohibridas (NCR) a los 21 dias postinmersién en un modelo in vitro.

Il. MATERIALES Y METODOS

Este estudio tuvo un disefio experimental in vitro y fue aprobado por el Comité de Etica
en Investigacién de la Universidad Cientifica del Sur (N° 140-CIEI-CIENTIFICA-2022). Un
total de 120 muestras de discos de resina compuesta se prepararon y distribuyeron en
12 grupos de NCR (Filtek Z350XT, Tetric EvoCeram y Polofil NHT) y cuatro enjuagues
bucales (control de saliva artificial, CHX 0,12%, CPC 0,075%, y CHX 0,12% + CPC 0,05%).
(n=10, por grupo). Los discos se prepararon segun las instrucciones del fabricante
(norma ISO 4049), con dimensiones estandar (didmetro 10 mm, espesor 2 mm, margen

de error <1 mm). Las caracteristicas de los materiales se muestran en la Tabla 1.

Tabla 1: Descripcién de los materiales del experimento.

Material Composicion Manufactura Lote
Enjuagatorios
Periogard Digluconato de clorhexidina al 0,12 %; agua; glicerina; PEG-40; saborizante y sacarina de sodio. Colgate Palmolive Ind.®  R1020

Libre de alcohol, (pH 5,6)

Colgate Plax  Cloruro de cetilpiridino al 0,075 %; fluoruro de sodio 0,05 % (225 ppm fluoruro); agua; glicerina; Colgate Palmolive Ind.® 1040
sorbitol; propilenglicol; polaxamer 407, sorbato de potasio, mentol y sacarina sédica. (Libre de
alcohol; pH 5,84)

Perio Aid Digluconato de clorhexidina al 0,12 %; cloruro de cetilpiridino al 0,05 %; agua; glicerina; xilitol; Dentaid 51119
sacarina sddica; acesulfamo de potasio; neohesperidina. (Libre de alcohol; pH 6,2)

Resinas nanohibridas

Filtek Z350XT  Bis-GMA, Bis- EMA, UDMA y TEGDMA. La carga de relleno es 72,5 % por peso con una 3M ESPE® NE41882

combinacion de relleno de silice no aglomerado/no agregado de 20 nandémetros (nm); relleno
de zirconia no aglomerado/no agregado de 4 a 11 nm.

Tetric Bis-GMA, UDMA, Ethoxylated Bis-EMA. La carga de relleno es 82-83 % por peso con vidrio de  Ivoclar Vivadent®) 202X74
EvoCeram silicato de aluminio y bario con dos tamafios de particula, trifluoruro de iterbio y éxido mixto.
Polofil NHT TEGDMA, UDMA, BisGMA. La carga de relleno es 88,7 % con silicato de vidrio, silice, alcanfor (Voco®) 2114441

quinona, dabe, bht, silice, dxido férrico, 6xido de titanio, benzotriasol y metilfenol.

El tamano de muestra se calculé con formula de comparacion de medias emparejadas
del Programa Epidat (version 4.2), basado en el estudio sobre CHX, CPC y saliva artificial

de Jyothi et al. (2012) [13], donde se uso la diferencia de dos medias mas cercanas (A pre
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vs. postinmersion = 1,5) hallada en el grupo experimental de CPC al 0,075 % (ADS = 1,5), nivel
de confianza de 95 % y potencia de 80 %; resultando en 10 muestras por subgrupo. Las
muestras fueron designadas al azar en tres grupos experimentales de enjuagatorios

bucales y un grupo control de saliva artificial para cada tipo de resina compuesta.

Los discos de resina compuesta se prepararon segun la norma técnica ISO 4049 [13, 17,
20]. El molde de acero inoxidable se lubricé con vaselina para facilitar la extraccién de
la muestra. El molde se colocd sobre y debajo de dos placas portaobjetos gemelas (22
mm x 22 mm) separadas por una cinta de matriz de celuloide para evitar la formacién
de una capa superficial inhibida por oxigeno que reduce la dureza. La resina compuesta
se introdujo en incrementos homogéneos de 1 mm hasta un ligero exceso con una
espatula. Una presion con los dedos se aplicé sobre ambas placas durante 20 s hasta
que se elimind el exceso de resina compuesta y se obtuvo una superficie lisa y
homogénea. Cada lado del disco se fotopolimerizé automaticamente durante 20 s con
una lampara LED (1000-1200 mW/cm2; Woodpecker Led F) calibrada con un radiémetro
(intensidad >1100 mW/cm2, rango espectral 460-480 nm) a 1 mm de la superficie
(grosor del portaobjetos de vidrio) [14, 16]. Las resinas compuestas se pulieron con

discos Sof-Lex grueso, medio, fino y extrafino (3M ESPE, EE. UU.) bajo agua corriente.

Las muestras se distribuyeron aleatoriamente en pastilleros etiquetados del 1 al 120
segun el tipo de enjuagues bucales y resinas compuestas. Estas se mantuvieron en saliva
artificial en una incubadora durante 24 hr a 37 + 3°C para simular el ambiente oral. La
saliva artificial tuvo la siguiente composicién: NaCl (0,084 g), KCI (0,120 g) y CaCl,.2H,0

(0,015 g), MgCl,.6H,0 (0,005 g), carboximetilcelulosa sddica (0,375 g), propilenglicol (4
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g), metilparabeno (0,1 g), propilparabeno (0,01 g) y agua purificada (100 ml) (Salival®,

Lusa, Laboratorios Unidos S.A., Peru).

El experimento del ciclo de inmersion fue el mismo para los tres enjuagues bucales:
preenjuague después de 24 hr de inmersién en saliva artificial y secado con papel
absorbente; dos minutos de inmersién dos veces al dia cada 12 hr; posenjuagar con agua
destilada después de cada inmersion por un periodo de 21 dias. El resto del tiempo
fueron sumergidos en saliva artificial y mantenidos en una incubadora a una
temperatura media de 37°C, mientras que la muestra de saliva artificial se mantuvo en
el mismo lugar todo el tiempo. Las soluciones de enjuague bucal y saliva artificial se
cambiaron cada 24 hr. Para evitar cambios quimicos en las soluciones, las muestras se

mantuvieron en recipientes oscuros y se controlaron los valores de pH.

La microdureza se midid por el método Vickers en todas las muestras en orden
ascendente del etiquetado a las 24 hr de inmersidn en saliva artificial (preinmersién
basal=T0) y a los 14 (T1) y 21 dias (T2) postinmersidn. Las mediciones medias de VHN de
cada superficie del disco de resina compuesta se realizaron mediante tres indentaciones
de diamante realizadas al azar (2 um de didmetro). Un microdurémetro (LG HV 1000;
Certificado de Laboratorio de Alta Tecnologia S.A.C.) se utilizd a 30 N (300 gf) durante
10s [20]. La férmula utilizada para calcular VHN fue la carga aplicada dividida por el area
de superficie (diagonales) de la hendidura (mm2), multiplicada por una constante
(1,854), expresada en kgf. Una descripcién del procedimiento se muestra en el diagrama

de flujo del estudio [Figura 1].
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Preparacion de discos de resina compuesta nanohibrida (10 mm X 2 mm) (error £ 1 mm).
(n=120)

v

Primera aleatorizacion de muestras en 3 grupos de discos de resina compuesta nanohibrida.
(n=40 cada uno)

¢ A 4 #

Resina 1: Filtek Z350XT Resina 2: Tetric EvoCeram Resina 3: Polofil NHT

Segunda aleatorizacion de muestras en 4 grupos de enjuagatorios y saliva artificial.

(30 c/u)
Grupo control positivo: Grupo experimental 1: Grupo experimental 2: Grupo experimental 3:
Saliva artificial CHX al 0,12% CCP al 0,075% CHX 0,12% + CPC 0,05%

Y Y v ¥y vy v v v v ¥ v

G1l+: G2+: G3+: G4: G5: G6: G7: G8: G9: G10: G11: G12:
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Experimento de ciclos de inmersion de discos en enjuagues bucales (2 min, 2 diarios cada 12 hr), postlavado (agua destilada),
postmantenimiento (saliva artificial) e incubadora (37°C). Cambio de soluciones cada 24h. El grupo de control se mantendra en
saliva artificial.
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Figura 1: Diagrama de flujo del experimento en resinas compuestas nanohibridas.

El andlisis fue realizado con el software Jamovi version 2.3.17 (2021). La VHN se describid
en términos de media y desviacién estandar (DE). El analisis de la varianza (ANOVA) de
tres vias [tiempo de medidas repetidas (factor 1), enjuagues bucales (factor 2) y resinas
compuestas (factor 3)] fue utilizada con andlisis de post hoc de Tukey (P < 0,05) de

acuerdo con la distribucion de los datos.
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lll. RESULTADOS

Valores significativamente mas altos de VHN basal se observaron con Polofil NHT (84,3
+ 5,33) y Filtek Z350XT (78,4 + 5,22) en comparacién a Tetric EvoCeram (43,9 £ 2,43) (P
< 0,001). Dentro del grupo de resinas compuestas, VHN de CHX + CPC fue mayor a otras
soluciones en Polofil NHT (14 dias) y Filtek Z350XT (21 dias), y a CPC en Filtek Z350XT (14
dias) (P < 0,001), mientras que fue similar a las demas soluciones con Tetric EvoCeram
(P=0,05). Dentro del grupo de inmersidn, VHN de Polofil NHT y Filtek Z350XT disminuyé
a los 14 dias (CHX y CPC: P < 0,001) y 21 dias (CHX, CPCy saliva: P < 0,05), mientras que
se mantuvo en todas las resinas compuestas en el tiempo (CHX + CPC) y en Tetric
EvoCeram (todas las soluciones) (P = 0,05) (Tabla 2). Diferencias estadisticamente
significativas se encontré para VHN con respecto a los factores tiempo, enjuagatorios y
resinas compuestas cuando se analizaron por separado (P < 0,001) y por interacciones

(P<0,001) (Tabla 3).

Tabla 2: Comparacién de microdureza de resinas compuestas nanohidridas segin enjuagatorios y tiempo.

Resinas compuestas nanohibridas (media+SD)

Enjuagatorios bucales Filtek Z350XT Tetric EvoCeram Polofil NHT

Basal 14 dias 21 dias Basal 14 dias 21 dias Basal 14 dias 21 dias
Saliva artificial 80,915,622 70,83+7,69%% 66,308,188 45,63+2,24* 40,59+2,18° 36,56+2,36"° 80,61+4,39* 70,16+4,098 64,634,625
CHX al 0,12 % 78,87+6,50% 70,25+4,73A8 63,41+3,378Cc 43,53+2,95A2 40,21+2,72”* 37,61+2,75 85,71+0,92”* 69,48+4,91°> 63,26+4,87°¢
CPCal 0,075 % 76,11£3,86* 66,51+4,218> 57,16+6,56% 42,88+2,39% 40,34+2,33"> 38,63+1,88"> 83,08+6,32* 70,46+7,908 62,38+6,40°¢

CHX 0,12 % + CPC0,05% 77,78+4,00%* 78,29+1,83%2 75,44+3,15% 43,65+1,24 40,50+2,31*° 40,06+2,35* 87,64+5,644 85,56+5,7142 83,064,344
Letras mayusculas distintas significan diferencias significativas por columnas. Letras minusculas distintas significan diferencias significativas por filas (resinas compuestas
separadas).

Tabla 3: Interaccidn de variables enjuagatorios, tiempo y resinas compuestas nanohibridas.

Variables df MS F P n?

Tiempo 2 4018,5 399,12 <0,001 0,067
Enjuagatorio 3 1184,6 28,68 <0,001 0,030
Resina 2 43478,5 1052,74 <0,001 0,728
Tiempo *k enjuagatorio 6 226,8 22,53 <0,001 0,011
Tiempo *k resina compuesta 4 288,8 28,68 <0,001 0,010
Enjuagatorio > resina compuesta 6 357,4 8,65 <0,001 0,018
Tiempo *k enjuagatorio *k resina compuesta 12 54,2 5,38 <0,001 0,005

>k Interaccion de variables. Tipo 3 Suma de cuadrados. ANOVA de medidas repetidas con andlisis post hoc de Tukey.

De la interaccién de enjuagatorio x resina, se observo que VHN de Filtek Z350XT y Polofil

NHT fueron superiores sumergidos en CHX + CPC que en comparacién a otros
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enjuagatorios (P < 0,001 y P < 0,05; respectivamente), en cambio en Tetric EvoCeram
fue similar en todos los grupos de soluciones (P > 0,05). Valores de VHN de la inmersién
en CHX-CPC resultd superior con Filtek Z350XT y Polofil NHT frente a Tetric EvoCeram,
en cambio en los demds grupos de enjuagatorios resulté de mayor a menor resultado
con Filtek Z350XT > Polofil NHT > Tetric EvoCeram (P < 0,001). Para la interaccién de
enjuagatorio x tiempo, se observé que VHN fue estadisticamente igual en basal entre
grupos de enjuagatorios (P > 0,05) y superior a los 14 y 21 dias con CHX-CPC frente a
otros enjuagatorios (P < 0,001). La VHN intragrupos disminuyd significativamente a los
14 dias en todos los enjuagatorios excepto en CHX-CPC que fue a los 21 dias (P < 0,05).
Finalmente, en la interaccién de resina x tiempo se hallé que VHN mostré diferencias
entre resinas nanohibridas en basal (Filtek Z350XT > Polofil NHT > Tetric EvoCeram) (P <
0,001), mientras que los 14 y 21 dias resulté mayor con Filtek Z350XT y Polofil NHT frente
a Tetric EvoCeram (P < 0,001). La VHN intragrupos disminuyd significativamente en
todas las resinas entre tiempos (basal > 14 dias > 21 dias) (P < 0,05) (Tabla 4). Hubo
mayor disminucion de VHN con Polofil NHT frente a Tetric EvoCeram inmerso a CHX a
partir de los 14 dias, y de Polofil NHT y Filtek Z350XT frente a Tetric EvoCeram inmersos

en CPC a partir de los 21 dias (P < 0,001) (Figura 2).

Tabla 4: Comparacién de microdureza segln interaccion enjuagatorio x resina compuesta, enjuagatorio x tiempo, y resina
compuesta x tiempo.

Variables Saliva artificial CHX 0,12% CPC0,075% CHX 0,12%-CPC 0,05%

Filtek Z350XT 72,68+9,35420 70,85+8,06A¢ 66,5919,244¢ 77,1743,278

Tetric EvoCeram 40,934,368 40,45+3,66% 40,61+2,788% 41,40+2,55¢

Polofil NHT 71,80+7,954 72,82+10,384° 71,97+10,934 85,42+5,43A
Saliva artificial CHX 0,12% CPC0,075% CHX 0,12%-CPC 0,05%

Microdureza Basal 69,05+17,35%2 69,37+19,2242 67,37+18,36”° 69,69+19,574

Microdureza 14 dias 60,52+15,198b 59,98+14,808b 59,10+14,5480 68,12+20,41482

Microdureza 21 dias 55,83+14,89¢ 54,76+12,86° 52,72+11,60%° 66,19+19,3382
Filtek Z350XT Tetric EvoCeram Polofil NHT

Microdureza Basal 78,42+5,2240 43,92+2,43A¢ 84,2615,3342

Microdureza 14 dias 71,4746,5182 40,41+2,318° 73,9248,8282

Microdureza 21 dias 65,588,652 38,21+2,61 68,33+9,95¢

Letras mayusculas distintas significan diferencias significativas por columnas. Letras minusculas distintas significan diferencias significativas por filas. ANOVA de medidas
repetidas con analisis post hoc de Tukey.

Tesis publicada con autorizacion del autor
No olvide citar esta tesis




UNIVERSIDAD

¥* TESIS CIENTIFICA

Faites Z3500T Tetr Evaleran Folofn T

L1

e ke o T o aswe ERE L TN s el ou s e o D LI S

Figura 2: Comparacion de la variacidon de la microdureza entre grupos de resinas compuestas nanohibridas para cada
enjuague bucal (se muestran los valores de error promedio y estandar evaluados por ANOVA con anélisis post hoc de
Tukey. Diferentes letras minusculas indican diferencias significativas por filas Diferentes letras minusculas indican
diferencias significativas diferencias por resinas en un mismo enjuague/tiempo).

IV. DISCUSION

La resina compuesta es el material restaurador mds aceptado que ha adquirido
modificaciones que hacen diferenciar sus caracteristicas de relleno, matriz e interaccién.
Las propiedades de las NCR podrian contrarrestar los factores locales de los
enjuagatorios bucales que pudieran degradar la dureza de su superficie y aminorar la

calidad de salud bucal [21].

La investigacion sobre enjuagues bucales estd muy extendida; sin embargo,
encontramos evidencia limitada sobre los efectos a largo plazo de los antisépticos orales
de diferentes formulaciones sobre las propiedades de las resinas de nueva tecnologia.
Es esencial entender silos NCR son alterados por soluciones quimicas ya que esto podria
afectar indirectamente su eficiencia de resistencia a la fractura, desgaste y masticacion.

Aungue la microdureza no puede medir el cambio directo en la composicion de las
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resinas antes de los enjuagues bucales, si refleja cambios en la dureza [8, 10-12, 19, 21,

22].

La determinacion del VHN de superficie es una técnica convencional no invasiva que se
utiliza frecuentemente para evaluar las propiedades fisicas de biomateriales como las
resinas [22, 23]. La mayor resistencia del composite a la indentacién representa la
oposicion a la influencia de otras estructuras proporcionando mayor durabilidad en el
tiempo y menor riesgo de reemplazo por falla [8-10]. Aumentar el contenido de relleno
hibrido en la microestructura de NCR aumentaria la resistencia al desgaste y disminuiria

la absorcién acuosa (saliva, bebidas, acidos, etc.) [19, 21].

El presente estudio tuvo como objetivo determinar el efecto in vitro de enjuagues
bucales como CHX 0,12%, CPC 0,075% y la combinacidon de ambas (CHX 0,12% + CPC
0,05%) en el VHN de tres NCR diferentes a 14 y 21 dias postinmersidon. Segun nuestro
analisis, se observo una reduccidn significativa en VHN con respecto a las combinaciones
de enjuagues bucales, confirmando la prueba que no existen subconjuntos entre la

microdureza de las resinas compuestas.

En estudios sobre la interaccién de enjuagues bucales, resinas y tiempo de medicidn, se
observé una reduccién en VHN en resinas compuestas hibridas [14, 15] y nanorellenos
[13]. Los NCR son una innovacidén mas reciente entre los compuestos a base de resinas,
desarrollados con mayor complejidad en la interaccién de compuestos organicos e
inorgdanicos para mejorar sus propiedades dpticas [8, 10, 11]. A pesar de estas mejoras,
es importante evaluar su resistencia a la interaccién de factores adversos como los
evaluados en el presente estudio. A pesar de la falta de estudios previos que coincidan

en las multiples interacciones entre los tipos de fabricacidn, los enjuagues bucales y el
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tiempo de medicidn, nuestros resultados fueron consistentes con los hallazgos

informados en otros estudios.

Investigaciones anteriores encontraron que NCR mostré menos participacién de VHN
que los hibridos cuando se expusieron a liquidos acidos (pH < 3,2) después de 7 dias [24]
y 15 dias [23]. Otro estudio encontré una menor participacion de VHN en las resinas
Z350 XT, especialmente, cuando se exponen a CHX a 0,12 (pH = 6,07) en comparacion
con otras clasificaciones de rellenos de resina y enjuagues bucales con un pH mas bajo

(< 4,1) después de 7 dias [25].

Respecto a los estudios sobre la interaccidon de VHN con laresina y el tiempo relacionado
con las condiciones de rugosidad, se reporta una mayor resistencia a la indentacién en
la resina compuesta nanohibrida [5], lo que lleva a una mayor durabilidad y un menor
riesgo de reemplazo por falla [8, 10], lo que justifica el Rendimiento mecanico observado
por Polofil NHT. El VHN de superficie sugiere entonces una ventaja procesal sobre una
técnica no invasiva que permite estimar las propiedades fisicas de los biomateriales [22],
ya que el analisis indirecto del desgaste y la absorcién acuosa puede respaldar una
decisidn con base cientifica. Asi, la determinacién de la mayor reduccién de VHN in vitro
mediante la inmersién de la resina Polofil NHT (-26,2%) en CHX al 0,12% puede

considerarse como la mejor alternativa.

En estudios sobre la interaccion de los enjuagues bucales y el tiempo en VHN, se
encontrd que los enjuagues bucales para uso complementario, con o sin presencia de
alcohol, alteraban la microdureza [16] o la rugosidad [4, 17]. Los enjuagues bucales que
contienen CHX y CPC se recomiendan por sus buenas propiedades antimicrobianas que

los hacen adecuados para el uso regular de limpieza en el hogar y para intervenciones
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quirurgicas, examenes y/o tratamientos en el consultorio. Por otro lado, debido a la
pandemia de COVID-19, en los ultimos afios ha habido un creciente interés entre el
personal sanitario por su incorporacidon como protocolo de rutina. Su uso podria reducir
la carga viral de las gotas o aerosoles generados durante la visita al dentista segin

recientes ensayos clinicos aleatorios [26, 27].

Otro resultado de interés fue la interaccion de VHN sobre la resina compuesta en
relacion con el tiempo, con diferencias en el NCR generalmente después de 14 dias de
inmersidén, independientemente de la fabricacidén y el enjuague del NCR. La importancia
de esta evaluacién es demostrar que, si bien los enjuagues bucales utilizados en las
clinicas dentales pueden ser bastante Utiles para el uso diario en los pacientes, su uso
prolongado puede en ultima instancia degradar las restauraciones de resina. Ademas de
esto, en la literatura se han descrito otros efectos adversos, como sequedad de boca,
eliminacion de determinadas bacterias saludables, pigmentaciéon o alteraciones del
gusto [1-3, 5]. Se debe prescribir un control del tiempo de uso vy, a su vez, vigilado por

profesionales.

Los hallazgos de este estudio son consistentes con los mencionados anteriormente. Esto
podria explicarse porque un mayor volumen de la carga y un menor tamafio de particula
de las resinas compuestas basadas en compuestos nanohibridos en comparacién con los
compuestos hibridos proporcionan una mayor eficiencia en la respuesta a la
degradacion de la matriz polimérica, especialmente con valores de pH bajos [23, 25, 28].
Asimismo, un ambiente acido causado por la interaccidon con enjuagues bucales a base
de alcohol puede hidrolizar los radicales éster en compuestos similares a monémeros.

Sin embargo, los NCR presentan compuestos estandar con sustitucion de grupos
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fendlicos (Bis-GMA y UDMA, y TEGDMA) y una mayor interaccion superficial entre sus
cargas, generando ambas caracteristicas una mayor estabilidad al agua (menor
reabsorcion), especialmente para contrarrestar el dafio quimico por enjuagues bucales
con valores de pH bajos (acidez), mayor contenido de alcohol o una interacciéon mas

prolongada con su uso [12, 15, 24, 25, 28].

En cuanto al alcance metodoldgico de este estudio, su caracter in vitro puede verse
modificado por factores orales como la alimentacién y la saliva. Si bien se tomaron las
medidas necesarias para reducir los riesgos, aislando y utilizando cuidadosamente cada
elemento, las restauraciones de los elementos estudiados pueden variar los resultados
esperados. Sin embargo, existen limitaciones inherentes a un ambiente simulado en
comparacion con un ambiente real (clinico) en el que los pacientes pueden presentar
diferencias en los tiempos de exposicidn a los enjuagues bucales, diferentes pH segun el
tipo de enjuagues bucales, diferentes capacidades de las propiedades de la saliva y
temperatura de la cavidad bucal. NCR con diferentes composiciones y diferentes areas
de NCR que estan expuestas a inmersién. Por lo tanto, se recomienda realizar estudios
in vivo que determinen un mayor nimero de factores relacionados con la degradacién
del NCR, incluyendo otras mediciones fisicas como la rugosidad y la morfologia de la

superficie.

V. CONCLUSIONES

Dentro de las limitaciones del presente estudio, se encontré que la microdureza
disminuye segun la interaccion individual y colectiva del tiempo, el tipo de NCR y los

componentes de los enjuagues bucales. Valores de microdureza mas bajos se
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encontraron después de 14 dias y se vieron mas afectados en resinas compuestas con

menor contenido de carga y en enjuagues bucales con un pH mas bajo.
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VIIl. ANEXOS
Anexo 1. Matriz de consistencia.

PROBLEMAS

OBJETIVOS

HIPOTESIS

METODOLOGIA

Problema general

éCudl es el efecto in vitro de enjuagatorios
bucales de clorhexidina (CHX 0,12 %), cloruro
de cetilpiridino (CPC 0,075 %) y la combinacién
de ambos (CHX 0,12 % + CPC 0,05 %) en la
microdureza de tres diferentes resinas
compuestas nanohibridas [Filtek Z350XT (3M
ESPE®), Tetric EvoCeram (lvoclar Vivadent®) y
Polofil NHT (Voco®)] a los 14 y 21 dias
postinmersion?

Objetivo general

Determinar el efecto in vitro de enjuagatorios
bucales de clorhexidina (CHX 0,12 %), cloruro de
cetilpiridino (CPC 0,075 %) y la combinacién de
ambos (CHX 0,12 % + CPC 0,05 %) en la microdureza
de tres diferentes resinas compuestas nanohibridas
[Filtek Z350XT (3M ESPE®), Tetric EvoCeram (lvoclar
Vivadent®) y Polofil NHT (Voco®)] a los 14 y 21 dias
postinmersion.

Problemas especificos

Objetivos especificos

1. (Existen diferencias de la microdureza in
vitro por cada resina compuesta
nanohibrida (Filtek ~ Z350XT,  Tetric
EvoCeram y Polofil NHT) a la preimersion de
tres enjuagatorios bucales de distintas
composiciones (CHX 0,12 %, el CPC 0,075 %,
y CHX 0,12 % + CPC 0,05 %) y saliva artificial?

2. (Existen diferencias de la microdureza in
vitro por cada resina compuesta
nanohibrida (Filtek ~ Z350XT, Tetric
EvoCeram vy Polofil NHT) a los 14 dias
postimersion de tres enjuagatorios bucales
de distintas composiciones (CHX 0,12 %, el
CPC 0,075 %, y CHX 0,12 % + CPC 0,05 %) y
saliva artificial?

3. ¢Existen diferencias de la microdureza in
vitro por cada resina compuesta
nanohibrida (Filtek ~ Z350XT,  Tetric
EvoCeram y Polofil NHT) a los 21 dias
postimersion de tres enjuagatorios bucales
de distintas composiciones (CHX 0,12 %, el
CPC 0,075 %, y CHX 0,12 % + CPC 0,05 %) y
saliva artificial?

1. Comparar la microdureza in vitro por cada resina
compuesta nanohibrida (Filtek Z350XT, Tetric
EvoCeram y Polofil NHT) a la preimersién de tres
enjuagatorios bucales de distintas composiciones
(CHX 0,12 %, el CPC 0,075 %, y CHX 0,12 % + CPC
0,05 %) y saliva artificial.

2. Comparar la microdureza in vitro por cada resina
compuesta nanohibrida (Filtek Z350XT, Tetric
EvoCeram vy Polofii NHT) a los 14 dias
postimersion de tres enjuagatorios bucales de
distintas composiciones (CHX 0,12 %, el CPC 0,075
%, y CHX 0,12 % + CPC 0,05 %) y saliva artificial.

3. Comparar la microdureza in vitro por cada resina
compuesta nanohibrida (Filtek Z350XT, Tetric
EvoCeram vy Polofii NHT) a los 21 dias
postimersion de tres enjuagatorios bucales de
distintas composiciones (CHX 0,12 %, el CPC 0,075
%, y CHX 0,12 % + CPC 0,05 %) y saliva artificial.

Hipotesis alterna (H1)

Todos los enjuagatorios bucales (CHX 0,12 %,
el CPC 0,075 %, y CHX 0,12 % + CPC 0,05 %)
tienen un efecto reductor significativo de la
microdureza de las tres resinas compuestas
nanohibridas (Filtek Z350XT, Tetric EvoCeram
y Polofil NHT) a los 21 dias postinmersidon bajo
un modelo in vitro.

Hipétesis nula (HO)

Todos los enjuagatorios bucales (CHX 0,12 %,
el CPC 0,075 %, y CHX 0,12 % + CPC 0,05 %) no
tienen un efecto reductor significativo de la
microdureza de las tres resinas compuestas
nanohibridas (Filtek Z350XT, Tetric EvoCeram
y Polofil NHT) a los 21 dias postinmersion bajo
un modelo in vitro.

Tipo y diseiio de investigacion:

— Tipo: Enfoque cuantitativo,
finalidad aplicada y alcance
explicativo.

— Disefio: Experimental in vitro
con preprueba-post pruebay
grupo control

Muestra y grupos:

La muestra estard conformada
por 120 discos de resinas
nanohibridas nanohibridas
(Filtek Z350XT, Tetric EvoCeram
y Polofil NHT).

El tamanfo final de muestra fue
definido con la férmula de
comparacién de medias
emparejadas con el programa
EPIDAT 4.1, segun el estudio de
Jyothi et al. (2012)*®, donde dos
resultados de medias mas
cercanas del grupo experimental
CPC; con un nivel de confianza de
95 % y una potencia de 80 %.
Asignacion:

Aleatoria por tipo de resina y
colutorio.

Técnica:

Experimento in vitro.
Instrumento:

Microdurémetro y observacién
estructurada.
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Anexo 2. Tabla de operacionalizacion de variables.

TIPO Y ESCALA

VARIABLE DEFINICION OPERACIONAL INDICADOR CATEGORIA O VALOR DE MEDICION
Variable dependiente: Promedio de ensayo de dureza de una fuerza  Promedio de tres Fuerza expresada en kgf Cuantitativa,
aplicada a través de una punta sobre la indentaciones resultado del continua, de
Microdureza superficie de un disco de resina nanohibrida microdurémetro vickers. razén
registrada con microduréometro vickers luego
de tres indentaciones repetidas a 30 N/10s.
Variable independiente Grupos experimentales de soluciones acuosas Grupos experimentales (1) Saliva artificial (control positivo) Cualitativa,
1. de tres marcas obtenidas de manera comercial segun tipo de enjuagatorios (2) Clorhexidinaal 0,12 % nominal,
Enjuagatorios bucales gue tienen principios activos de CHX, CPCy bucales. (3) Cloruro de cetilpiridino al 0,075 % politémica
CHX + CPC utilizados para tratar afecciones en (4) CHX0,12 % +CPCO0,05%
la boca.
Variable interviniente 1: Grupos de muestras designadas de tres Grupos de muestras segun (1) Z350XT Cualitativa,
Resinas nanohibridas  marcas distintas de resinas registradas como  tipo de resinas (2) Tetric EvoCeram nominal,
nanohibridas confeccionadas en forma de nanohibridas. (3) Polofil NHT politémica
discos con medidas estandar siguiendo las
instrucciones del fabricante y norma ISO
4049:2019.
Variable interviniente 2: Periodo determinado durante el que se Numero de dias en los (1) TO: preinmersidn, basal Cualitativa,
Tiempo realizara la inmersion de las resinas cuales se realizard la (2) T1: postinmersion 14 dias ordinal
nanohibridas en los colutorios observacién de los discos (3) T2: postinmersion 21 dias
de resina inmersos en los
colutorios
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Anexo 3. Disefio muestral.

[1] Tamafos de muestra. Comparacion de medias emparejadas:

Datos:
Diferencia ge madias 3 detectar 1,500
Desviacian estdncar de &as diforencies 1,500
Nvel de confianzas: 95.0%
Rosultadas

) 10

[2] Asignacién de muestras a grupos de soluciones del estudio:

Datos:
Too 00 grupos & crear Grupos oe igual tamaho
Ndmero de grupos: 4
Normero tonsl Oe sujetos 120

de 108 suj selaccionad

Grupo 1

b 14 19 u| 26 30 2
37 45 46, 48 53 61 &
65 &7 73 75 a1 02
49 100 108 102 1094 111 12

113 118
Grupo 2

B o B 10 1 12 1)
P! 23 24 3 EE] H
kL1 k- 40 41 42 13 R
50f 56| 66 68 = ) n
%0 "

Grupo 3

i i 4 15 15 20 8
36 47 52 57 55 )| 62
64 il 72 80 2 2 o4
G5 FE4 97 98 14 106 117]

119 120
Srepos,

3 & 16 17 23 27) L
49 si 54 55 £ 74 7%
78 ™ B3 L) 8% H7| &3
59 101 102 103 108 110 114

115 ilg

Epidat: programa para analisis epidemioldgico de datos. Versidn 4.2, julio 2016. Conselleria de Sanidade,
Xunta de Galicia, Espafia; Organizacion Panamericana de la Salud (OPS-OMS); Universidad CES, Colombia.
Disponible en: http://www.sergas.es/Saude-publica/EPIDAT

Distribucion de grupos de las muestras de resinas por tipo de soluciones.

Pre- Post- Post-
Grupos de soluciones Grupos de resinas nanohibridas inmersion inmersion 14inmersion 21

basal dias dias
CHX al 0,12 % Filtek Z350XT (3M ESPE®) 10 10 10
(Grupo experimental 1) Tetric EvoCeram (lvoclar Vivadent®) 10 10 10
Polofil NHT (Voco®) 10 10 10
CPCal 0,075 % Filtek Z350XT (3M ESPE®) 10 10 10
(Grupo experimental 2)  Tetric EvoCeram (lvoclar Vivadent®) 10 10 10
Polofil NHT (Voco®) 10 10 10
CHX 0,12 % + CPC0,05%  Filtek Z350XT (3M ESPE®) 10 10 10
(Grupo experimental 3)  Tetric EvoCeram (lvoclar Vivadent®) 10 10 10
Polofil NHT (Voco®) 10 10 10
Saliva artificial Filtek Z350XT (3M ESPE®) 10 10 10
(Grupo control positivo)  Tetric EvoCeram (Ivoclar Vivadent®) 10 10 10
Polofil NHT (Voco®) 10 10 10

Sub-Total por inmersion (medidas repetidas) 120 120 120
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Anexo 4. Base de datos en el instrumento de recoleccion de datos.

FICHA DE RECOLECCION DE DATOS

Realizado en: Laboratorio High Technology Laboratory Certificate S.A.C. (RUC: 20565244877)

Nombres y apellidos del/la operador/a:

CIENTIFICA
CIENTIFICA

Fecha:

Resina 1

Solucién 2

Solucién 3

Solucién 4

1

2

Solucién 1
56

10

11

12

13

14

15 | 16

17

18

19

20

21

22

23

24

25 | 26

27

28

29

30

31

32

33

34

35 | 36

37

38

39

40

M1

82,4

81,4

87,6

76,2

70 (70,2

83,8

75,1

81,3

80,2

80,8

72,5

77,3

86,4

79,0(72,2

79,0

81,4

87,1

61,7

74,4

76,3

81,4

76,8

80,9 [75

83,8

75,9

71,9

79,4

80,2

76,7

85,7

78,8

83,8(75,8

75,1

85,1

78,4

80,3

T0 | M2

91,9

86,0

89,1

77,9

75,3163,7

79,7

79,3

86,4

81,7

82,3

74,6

71,5

83,2

81,4|169,4

96,4

70,2

87,1

79,0

69,6

75,8

79,0

79,7

78,1(69,1

80,1

68,4

73,5

80,1

76,7

81,4

75,3

80,0

80,3 (63,4

68,1

74,6

80,3

73,7

M3

89,9

85,4

85,6

74,3

93,6|73,6

81,2

80,4

84,3

79,8

79,2

74,6

73,3

87,3

83,1{71,0

84,4

75,5

91,0

74,2

74,3

76,3

81,5

70,1

79,3 (67,2

77,4

69,5

78,4

80,2

78,9

80,2

84,7

79,3

81,2(73,5

69,1

76,9

81,4

74,6

M1

65,0

71,5

77,9

75,1

68,1|53,8

76,7

67,7

71,5

73,5

68,6

73,5

65,5

65,9

73,5|60,2

75,6

67,7

80,2

75,6

63,7

70,5

70,5

58,6

67,7 (59,4

65,9

64,2

65,6

65,9

78,2

78,4

71,6

78,2

78,4(71,6

78,2

78,4

71,6

78,2

T1 | M2

71,5

75,1

86,4

77,7

64,2[51,9

73,0

71,2

80,6

71,5

67,0

71,0

72,0

67,4

66,2161,7

74,6

72,5

81,4

73,8

74,6

71,5

71,8

66,8

69,4 57,2

62,1

68,6

67,1

71,9

74,5

79,4

75,5

74,5

79,4175,5

74,5

79,4

75,5

74,5

M3

66,9

74,2

80,3

68,3

66,5|52,3

74,6

69,9

73,6

74,3

69,0

75,1

67,2

67,1

70,5/59,8

74,9

70,6

70,1

69,4

64,8

70,8

72,1

60,4

68,5(57,1

62,8

69,9

67,2

68,6

83,1

83,1

80,5

83,1

83,1(80,5

83,1

83,1

80,5

83,1

M1

64,5

70,5

71,5

70,0

64,6 54,6

72,5

51,3

65,5

69,6

79,0

51,3

63,5

63,7

72,0/61,3

65,0

65,0

54,4

53,1

65,5

67,7

65,9

60,1

69,6 (51,6

43,1

70,5

53,8

51,9

78,0

72,6

81,0

76,4

80,5(75,9

69,5

81,5

77,9

79,4

T2 | M2

69,0

73,0

75,4

71,1

65,9(50,1

73,0

50,4

72,5

73,5

62,4

67,7

66,1

56,1

67,7|57,5

66,8

67,1

65,9

66,8

51,0

68,1

59,4

60,9

43,8 49,2

56,8

60,5

60,9

42,4

78,1

73,6

80,4

75,5

74,2 (70,6

68,2

72,6

76,1

69,4

M3

61,7

72,1

73,5

70,7

66,4152,2

72,1

51,8

67,5

72,6

56,5

56,8

65,8

57,3

62,6/60,8

66,3

69,0

67,3

67,6

56,1

69,0

55,8

59,3

51,5(53,1

54,6

63,1

54,9

44,8

70,5

74,5

78,8

80,4

79,5(76,5

69,5

75,1

77,7

69,4

Resina 2

Solucién

Solucién 2

Solucién 3

Solucién 4

41

42

43

44

45 | 46

47

48

49

50

51

52

53

54

55 | 56

57

58

59

60

61

62

63

64

65 | 66

67

68

69

70

71

72

73

74

75 | 76

77

78

79

80

M1

50,1

48,1

52,5

42,7

45,7142,8

46,3

46

44,7

44

47,3

46,8

45,7

40,4

44,5(46,0

41,9

51,0

40,4

374

45,8

43,4

42,4

40,2

43,142,9

47,4

39,6

40,6

45,5

42,0

40,9

40,5

42,0

40,9 140,5

42,0

40,9

40,5

42,0

T0 | M2

52,2

39,8

40,8

46,7

41,5)46,8

40,0

43,5

45,0

46,5

44,7

45,1

46,1

42,2

38,7|34,9

39,5

45,7

44,8

41,0

42,4

43,3

44,7

41,1

39,2 (43,5

46,3

39,4

38,4

48,1

44,3

42,2

42,3

44,3

42,2142,3

44,3

42,2

42,3

44,3

M3

51,2

45,2

48,7

48,1

43,3458

44,4

45,1

46,0

45,4

46,8

47,3

48,3

39,4

42,1(43,3

42,8

46,8

43,9

41,2

46,8

44,5

45,9

40,8

40,3 141,9

40,9

40,0

41,7

46,2

47,5

42,5

49,7

47,5

42,5149,7

47,5

42,5

49,7

47,5

M1

42,4

39,8

42,4

41,7

36,7141,7

38,6

44,3

43,2

39,2

45,0

37,8

41,4

40,4

41,0(37,4

41,3

38,4

22,4

38,2

41,7

45,7

38,6

38,6

39,5(37,1

43,1

38,8

39,8

39,0

41,9

43,8

46,3

41,8

36,5(38,6

37,4

46,1

37,6

39,7

T1 | M2

40,6

36,9

40,1

40,8

38,1144,3

39,5

42,8

42,4

36,7

47,8

35,6

42,5

41,3

39,6/37,6

38,2

39,1

43,8

38,1

41,9

42,5

38,2

37,8

41,5(38,6

46,3

39,5

371

40,8

40,1

41,2

42,3

40,8

40,8 140,4

41,1

34,5

36,8

38,0

M3

41,2

37,6

41,2

42,8

37,7142,2

40,2

41,8

43,2

37,6

44,9

37,6

40,5

39,8

40,4(38,6

40,2

38,3

42,5

36,5

43,1

414

37,6

38,7

40,1(38,6

45,1

40,4

39,6

39,4

40,2

41,8

48,7

41,6

36,7 (37,4

40,8

41,1

39,8

41,1

M1

39,0

33,4

39,0

36,9

35,3140,0

39,2

35,8

40,2

37,0

49,5

36,3

38,4

41,0

40,6(34,6

35,3

35,6

34,2

36,6

39,2

42,8

35,6

38,2

40,2 36,4

42,2

36,7

38,8

37,0

41,5

42,8

46,4

42,8

37,5(36,5

38,4

44,6

34,8

42,5

T2 | M2

39,8

32,5

37,1

34,4

32,2130,1

38,6

31,7

38,1

37,8

39,8

34,6

35,1

39,4

41,0(36,4

36,4

37,0

35,1

35,9

38,8

40,1

34,5

37,1

39,8(37,0

39,7

39,8

38,7

38,6

38,9

40,2

41,6

40,9

38,8(39,5

39,4

36,4

38,6

40,9

M3

39,1

33,8

38,5

34,9

35,3136,5

39,8

34,2

39,0

37,5

40,5

36,2

36,4

40,0

40,5(35,9

36,8

36,6

35,8

36,7

39,1

41,1

35,8

36,8

40,5(37,1

40,5

40,8

38,6

37,3

39,9

41,7

46,8

39,8

35,6 (38,1

35,5

40,2

40,8

40,4

Resina 3

Solucién 1

Solucién 2

Solucién 3

Solucién 4

81

82

83

84

85 | 86

87

88

89

90

91

92

93

94

95 | 96

97

98

99

100

101

102

103

104

105 | 106

107

108

109

110

111

112

113

114

115|116

117

118

119

120

M1

77,9

69,8

83,2

80,5

79 (81,7

82,2

84,5

76,6

87,7

76,2

83,8

78,9

76,2

83,8[78,9

76,2

83,8

78,9

76,2

76,2

84,9

85,1

80,5

96,4 (68,6

80,2

82,6

89,8

77,3

84,5

90,8

79,0

79,0

92,7 (95,7

89,8

89,5

82,6

85,1

T0 (M2

85,7

70,1

86,4

77,9

81,3|82,6

85,1

77,3

78,6

83,2

93,4

88,1

86,6

93,4

88,1(86,6

93,4

88,1

86,6

93,4

87,6

83,7

91,2

74,0

90,5(72,5

82,0

85,1

83,7

88,4

94,5

91,8

80,3

78,0

93,4 (93,0

97,2

85,0

90,5

87,8

M3

81,5

70,9

87,3

79,2

81,6|79,6

84,3

78,5

79,5

84,6

89,1

83,1

87,6

89,1

83,1(87,6

89,1

83,1

87,6

89,1

84,5

89,6

87,7

76,8

94,6 (70,3

81,1

83,4

84,8

79,2

86,6

91,2

80,2

74,6

93,5[94,0

90,5

87,6

84,2

86,6

M1

69,6

68,4

71,0

72,5

69,6162,9

71,0

80,2

69,4

71,5

81,4

68,1

67,2

77,9

71,5|71,5

61,6

60,7

62,5

78,4

65,9

70,5

69,6

77,6

91,9 (63,7

67,3

66,8

75,1

68,1

83,1

78,2

79,2

77,5

90,5(93,5

90,2

88,8

81,6

86,0

T1 | M2

64,1

70,1

67,5

71,5

77,9165,0

72,8

78,4

71,0

70,1

74,6

74,6

61,5

72,8

70,3163,1

68,4

69,6

65,9

65,1

66,8
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Anexo 5. Fotos de la ejecucidn de la tesis.

A

s e sBRe o0,

PO

Figura 1. Procedimiento (A) resinas y enjuagatorios utilizados, (B) preparacién de
discos, (C) muestras de resinas, (D) experimento en enjuagatorios), (E) medicién de
microdureza, (F) resultado de indentacidn.
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Anexo 6. Resultados estadisticos del software JAMOVI.

Descriptives

Shapiro-Wilk
Resina N Mean Median SD IQR W P
Microdureza Basal Saliva artificial Z350XT 10 80.9 81.1 5.622 5.59 0.948 0.646
Tetric EvoCeram 10 45.6 45.2 2.238 121 0.801 0.015
Polofil NHT 10 80.6 81 4.386 3.9 0.877 0.119
CHX 0,12% Z350XT 10 78.9 78.2 6.496 10.58 0.909 0.272
Tetric EvoCeram 10 435 42.4 2.95 4.97 0.874 0.112
Polofil NHT 10 85.7 86.2 0.924 123 0.839 0.043
CPC0,075% Z350XT 10 76.1 75.8 3.859 6.56 0.905 0.249
Tetric EvoCeram 10 42.9 433 2.387 3.99 0.93 0.443
Polofil NHT 10 83.1 83.2 6.318 4.86 0.968 0.869
CHX 0,12%-CPC 0,05% Z350XT 10 77.8 79.1 4.001 3.08 0.826 0.03
Tetric EvoCeram 10 437 44.2 1.245 2.16 0.692 <.001
Polofil NHT 10 87.6 88 5.645 6.24 0.92 0.359
Microdureza 14 dias Saliva artificial Z350XT 10 70.8 733 7.688 6.25 0.871 0.103
Tetric EvoCeram 10 40.6 413 2183 4.06 0.868 0.095
Polofil NHT 10 70.2 70.2 4.094 2.76 0.937 0.516
CHX0,12% Z350XT 10 703 70.2 4.732 4.92 0.963 0.814
Tetric EvoCeram 10 40.2 40.1 272 3.18 0.931 0.454
Polofil NHT 10 69.5 68.8 4.909 8.13 0.897 0.202
CPC0,075% Z350XT 10 66.5 67.6 4211 4.38 0.917 0.334
Tetric EvoCeram 10 40.3 39.6 2.333 3.28 0.877 0.121
Polofil NHT 10 70.5 67.8 7.901 7.38 0.81 0.019
CHX 0,12%-CPC 0,05% Z350XT 10 783 78.6 1.829 3.32 0.814 0.022
Tetric EvoCeram 10 40.5 40.2 2313 223 0.896 0.196
Polofil NHT 10 85.6 86.2 5.705 7.83 0.948 0.646
Microdureza 21 dias Saliva artificial Z350XT 10 66.3 69.5 8.184 6.68 0.786 0.01
Tetric EvoCeram 10 36.6 36.5 2.361 4.32 0.889 0.166
Polofil NHT 10 64.6 64.9 4.624 7.27 0.911 0.289
CHX0,12% Z350XT 10 63.4 63.8 3.369 5.49 0.893 0.184
Tetric EvoCeram 10 37.6 36.4 2.75 3.44 0.804 0.016
Polofil NHT 10 63.3 62.1 4.867 7.42 0.921 0.362
CPC0,075% Z350XT 10 57.2 57 6.56 7.93 0.986 0.989
Tetric EvoCeram 10 386 389 1.876 247 0.976 0.94
Polofil NHT 10 62.4 62.1 6.402 9.45 0.923 0.38
CHX 0,12%-CPC 0,05% Z350XT 10 75.4 76 3.146 3.62 0.968 0.867
Tetric EvoCeram 10 40.1 40.3 2.352 3.2 0.906 0.254
Polofil NHT 10 83.1 83.6 4.341 4.81 0.967 0.859
Repeated Measures ANOVA
Within Subjects Effects
Sum of Squares df Mean Square F p n?
RM Factor 1 8037 2 4018.5 399.12 <.001 0.067
RM Factor 1 3 Enjuagatorio 1361 6 226.8 22.53 <.001 0.011
RM Factor 1 3 Resina 1155 4 288.8 28.68 <.001 0.01
RM Factor 1 3 Enjuagatorio ¢ Resina 650 12 54.2 5.38 <.001 0.005
Residual 2175 216 10.1
Note. Type 3 Sums of Squares
Between Subjects Effects
Sum of Squares df Mean Square F p n?
Enjuagatorio 3554 3 1184.6 28.68 <.001 0.03
Resina 86957 2 43478.5 1052.74 <.001 0.728
Enjuagatorio * Resina 2144 6 357.4 8.65 <.001 0.018
Residual 4460 108 41.3
Note. Type 3 Sums of Squares
Post Hoc Tests
Post Hoc Comparisons - RM Factor 1 3 Enjuagatorio 3 Resina
Comparison
RM Factor 1 Enjuagatorio Resina RM Factor 1 Enjuagatorio Resina Mean Difference  SE___df t Pukey
Basal saliva artificial 2350XT - Basal Saliva artificial Tetric EvoCeram 35.2801 19 108 1852871 <.001
- Basal saliva artificial Polofil NHT 0.3001 19 108 0.15761 1
- Basal CHX0,12% Z350XT 2.0401 19 108 1.07144 1
- Basal CHX0,12% Tetric EvoCeram 37.3767 19 108 1962082 <.001
- Basal CHX0,12% Polofil NHT -4.7965 19 108 -2.51907 0.83
- Basal CPC0,075% Z350XT 4.7969 19 108 251928 0.83
- Basal CPC0,075% Tetric EvoCeram 38.0334 19 108 1997471 <.001
- Basal CPC0,075% Polofil NHT -2.1666 19 108 -1.13787 1
- Basal CHX 0,12%-CPC 0,05% Z350XT 31267 19 108 1.64211 1
- Basal CHX 0,12%-CPC 0,05% Tetric EvoCeram 37.2599 19 108 1956848 <.001
- Basal CHX 0,12%-CPC 0,05% Polofil NHT -6.7299 19 108 353447 0.159
- 14 dias saliva artificial Z350XT 100834 138 108 729519 <.001
- 14 dias saliva artificial Tetric EvoCeram 40.3202 2 108 20.18368  <.001
- 14dias saliva artificial Polofil NHT 107535 2 108 538304  <.001
- 14 dias CHX0,12% Z350XT 10,6568 2 108 533463 <.001
- 14 dias CHX0,12% Tetric EvoCeram 40.7034 2 108 203755 <.001
- 14dias CHX0,12% Polofil NHT 1143 2 108 572168  <.001
- 14 dias CPC0,075% Z350XT 14.4035 2 108 721017 <.001
- 14 dias CPC0,075% Tetric EvoCeram 405735 2 108 2031047 <.001
- 14dias CPC0,075% Polofil NHT 104467 2 108 522946  <.001
- 14dias CHX 0,12%-CPC 0,05% Z350XT 262 2 108 131153 1
- 14 dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 40.4133 2 108 2023028 <.001
- 14dias CHX 0,12%-CPC 0,05% Polofil NHT -4.6498 2 108 -2.32762 0.92
- 21 dias saliva artificial Z350XT 146067 158 108 923896  <.001
- 21 dias saliva artificial Tetric EvoCeram 443535 199 108 2227219 <.001
- 21dias saliva artificial Polofil NHT 162835 199 108 817679  <.001
- 21 dias CHX0,12% Z350XT 174969 199 108 87861  <.001
- 21 dias CHX0,12% Tetric EvoCeram 433035 199 108 2174493 <.001
- 21dias CHX0,12% Polofil NHT 176467 199 108 886132  <.001
- 21 dias CPC0,075% Z350XT 237467 199 108 1192445 <.001
- 21dias CPC0,075% Tetric EvoCeram 422835 199 108 2123273 <.001
- 21dias CPC0,075% Polofil NHT 185335 199 108 930663  <.001
- 21dias CHX 0,12%-CPC 0,05% Z350XT 54668 199 108 274516 0.678
- 21dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 4085 199 108 205129 <.001
- 21dias CHX 0,12%-CPC 0,05% Polofil NHT 21499 199 108 -1.07958 1
Tetric EvoCeram - Basal Saliva artificial Polofil NHT -34.98 19 108 183711 <.001
- Basal CHX0,12% Z350XT 33.24 19 108 -17.45727  <.001
- Basal CHX0,12% Tetric EvoCeram 2.0966 19 108 110111 1
- Basal CHX0,12% Polofil NHT -40.0766 19 108 -21.04778  <.001
- Basal CPC0,075% Z350XT -30.4832 19 108 -16.00943  <.001
- Basal CPC0,075% Tetric EvoCeram 27533 19 108 1.446 1
- Basal CPC0,075% Polofil NHT -37.4467 19 108 -19.66658  <.001
- Basal CHX 0,12%-CPC 0,05% Z350XT -32.1534 19 108 -16.8866  <.001
- Basal CHX 0,12%-CPC 0,05% Tetric EvoCeram 19798 19 108 1.03977 1
- Basal CHX 0,12%-CPC 0,05% Polofil NHT -42.01 19 108 2206318 <.001
- 14dias Saliva artificial Z350XT -25.1967 2 108 1261308 <.001
- 14 dias Saliva artificial Tetric EvoCeram 50401 138 108 364644 0119
- 14 dias saliva artificial Polofil NHT -24.5266 2 108 -12.27764  <.001
- 14dias CHX0,12% Z350XT -24.6233 2 108 -12.32605  <.001
- 14 dias CHX 0,12% Tetric EvoCeram 5.4233 2 108 271482 07
- 14 dias CHX0,12% Polofil NHT -23.8501 2 108 11939 <.001
- 14 dias CPC0,075% Z350XT -20.8766 2 108 -10.45051  <.001
- 14 dias CPC0,075% Tetric EvoCeram 52934 2 108 26498 0747
- 14 dias CPC0,075% Polofil NHT -24.8334 2 108 1243122 <.001
- 14 dias CHX 0,12%-CPC 0,05% Z350XT -32.6601 2 108 -16.34915  <.001
- 14dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 51332 2 108 25696 0799
- 14dias CHX 0,12%-CPC 0,05% Polofil NHT -39.9299 2 108 -19.9883  <.001
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- 21dias saliva artificial 2350XT 206734 199 108 -10.38118  <.001
- 21dias saliva artificial Tetric EvoCeram 9.0734 158 108 573906  <.001
- 21dias saliva artificial Polofil NHT 189966  1.99 108 -9.53917  <.001
- 21dias CHX 0,12% 2350XT -17.7832 199 108 892986 <.001
- 21dias CHX 0,12% Tetric EvoCeram 80234 199 108 4.02896 0.039
- 21dias CHX 0,12% Polofil NHT -17.6334 199 108 -8.85464  <.001
- 21dias CPCO,075% 2350XT 4115334 199 108 579152 <.001
- 21dias CPC0,075% Tetric EvoCeram 7.0034 199 108 3.51677 0.166
- 21dias €PCO,075% Polofil NHT -16.7466 199 108 -8.40933  <.001
- 21dias CHX 0,12%-CPC 0,05% 2350XT -29.8133 199 108 -14.9708  <.001
- 21dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 199 108 2.79693 0.638
- 21dias CHX 0,12%-CPC 0,05% Polofil NHT 199 108 -18.79554  <.001
Polofil NHT - Basal CHX 0,12% 2350XT 19 108 0.91383 1
- Basal CHX 0,12% Tetric EvoCeram 19 108 1947221  <.001
- Basal CHX 0,12% Polofil NHT 19 108 -2.67668 0.728
- Basal CPCO,075% 2350XT 19 108 2.36167 0.907
- Basal €PCO,075% Tetric EvoCeram 19 108 19.8171  <.001
- Basal CPC0,075% Polofil NHT 19 108 -1.29548 1
- Basal CHX 0,12%-CPC 0,05% 2350XT 19 108 1.4845 1
- Basal CHX 0,12%-CPC 0,05% Tetric EvoCeram 19 108 19.41087  <.001
- Basal CHX 0,12%-CPC 0,05% Polofil NHT 19 108 -3.69208 0.105
- 14dias saliva artificial 2350XT 2 108 4.89737 0.002
- ladias saliva artificial Tetric EvoCeram 2 108 2003345  <.001
- 14dias saliva artificial Polofil NHT 138 108 7.56288  <.001
- 14dias CHX 0,12% 2350XT 2 108 518441  <.001
- ladias CHX 0,12% Tetric EvoCeram 2 108 2022527 <.001
- 14dias CHX 0,12% Polofil NHT 2 108 557146 <.001
- 14dias CPCO,075% 2350XT 2 108 7.05995  <.001
- ladias €PCO,075% Tetric EvoCeram 2 108 2016025  <.001
- 14dias CPCO,075% Polofil NHT 2 108 507923  <.001
- 14dias CHX 0,12%-CPC 0,05% 2350XT 2 108 116131 1
- ladias CHX 0,12%-CPC 0,05% Tetric EvoCeram 2 108 2008005  <.001
- 14dias CHX 0,12%-CPC 0,05% Polofil NHT 2 108 -2.47784 0.852
- 21dias saliva artificial 2350XT 199 108 7.18408  <.001
- 21dias saliva artificial Tetric EvoCeram 199 108 2212149 <.001
- 21dias saliva artificial Polofil NHT 158 108 1010974 <.001
- 21dias CHX 0,12% 2350XT 199 108 86354  <.001
- 21dias CHX 0,12% Tetric EvoCeram 199 108 2159423 <.001
- 21dias CHX 0,12% Polofil NHT 199 108 871062  <.001
- 21dias CPCO,075% 2350XT 199 108 1177375 <.001
- 21dias CPCO,075% Tetric EvoCeram 199 108 21.08204  <.001
- 21dias CPCO,075% Polofil NHT 199 108 9.15593  <.001
- 21dias CHX 0,12%-CPC 0,05% 2350XT 199 108 2.59447 0.784
- 21dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 199 108 203622 <.001
- 21dias CHX 0,12%-CPC 0,05% Polofil NHT 199 108 -1.23027 1
CHX 0,12% Z350XT - Basal CHX 0,12% Tetric EvoCeram 19 108 1855838 <.001
- Basal CHX 0,12% Polofil NHT 19 108 -3.59051 0.138
- Basal CPC0,075% 2350XT A 19 108 1.44784 1
- Basal €PCO,075% Tetric EvoCeram 35.9933 19 108 1890327  <.001
- Basal CPCO,075% Polofil NHT -4.2067 19 108 -2.20931 0.955
- Basal CHX 0,12%-CPC 0,05% 2350XT 1.0866 19 108 0.57067 1
- Basal CHX 0,12%-CPC 0,05% Tetric EvoCeram 35.2198 19 108 1849704  <.001
- Basal CHX 0,12%-CPC 0,05% Polofil NHT -8.77 19 108 -4.6059 0.005
- 14dias saliva artificial 2350XT 8.0433 2 108 4.02635 0.039
- ladias saliva artificial Tetric EvoCeram 38.2801 2 108 19.16243  <.001
- 14dias saliva artificial Polofil NHT 8.7134 2 108 4.36179 0.013
- 14dias CHX 0,12% 2350XT 86167 138 108 623406  <.001
- ladias CHX0,12% Tetric EvoCeram 38.6633 2 108 19.35426  <.001
- 14dias CHX 0,12% Polofil NHT 9.3899 2 108 4.70044 0.004
- 14dias CPCO,075% 2350XT 12.3634 2 108 6.18893  <.001
- ladias €PCO,075% Tetric EvoCeram 38.5334 2 108 19.28923  <.001
- 14dias CPCO,075% Polofil NHT 8.4066 2 108 4.20822 0.022
- 14dias CHX 0,12%-CPC 0,05% 2350XT 0.5799 2 108 0.29029 1
- 14dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 38.3732 2 108 19.20904  <.001
- 14dias CHX 0,12%-CPC 0,05% Polofil NHT -6.6899 2 108 -3.34886 0.246
- 21dias saliva artificial 2350XT 125666  1.99 108 631034 <.001
- 21dias saliva artificial Tetric EvoCeram 423134 199 108 2124775  <.001
- 21dias saliva artificial Polofil NHT 142434 199 108 715235 <.001
- 21dias CHX 0,12% 2350XT 154568 158 108 9.77666  <.001
- 21dias CHX 0,12% Tetric EvoCeram 412634 199 108 2072049 <.001
- 21dias CHX 0,12% Polofil NHT 156066 199 108 7.83688  <.001
- 21dias €PCO,075% 2350XT 217066  1.99 108 10.90001  <.001
- 21dias CPCO,075% Tetric EvoCeram 402434 199 108 2020829  <.001
- 21dias CPCO,075% Polofil NHT 164934 199 108 828219  <.001
- 21dias CHX 0,12%-CPC 0,05% 2350XT 3.4267 199 108 1.72072 0.999
- 21dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 38.8099 199 108 19.48846  <.001
- 21dias CHX 0,12%-CPC 0,05% Polofil NHT 419 199 108 -2.10402 0.976
Tetric EvoCeram - Basal CHX 0,12% Polofil NHT -42.1732 19 108 2214889 <.001
- Basal CPCO,075% 2350XT -32.5798 19 108 -17.11054  <.001
- Basal CPC0,075% Tetric EvoCeram 0.6567 19 108 0.34489 1
- Basal €PCO,075% Polofil NHT -39.5433 19 108 2076769 <.001
- Basal CHX 0,12%-CPC 0,05% 2350XT -34.25 19 108 -17.98771  <.001
- Basal CHX 0,12%-CPC 0,05% Tetric EvoCeram -0.1168 19 108 -0.06134 1
- Basal CHX 0,12%-CPC 0,05% Polofil NHT -44.1066 19 108 -23.16429  <.001
- 14dias saliva artificial 2350XT -27.2933 2 108 -13.66261  <.001
- 14dias saliva artificial Tetric EvoCeram 2.9435 2 108 1.47347 1
- l4dias saliva artificial Polofil NHT -26.6232 2 108 1332717 <.001
- 14dias CHX 0,12% 2350XT -26.7199 2 108 -13.37557  <.001
- 14dias CHX 0,12% Tetric EvoCeram 33267 138 108 2.40682 0.887
- 14dias CHX 0,12% Polofil NHT -25.9467 2 108 -12.98852  <.001
- 14dias CPCO,075% 2350XT -22.9732 2 108 -1150003  <.001
- 14dias CPC0,075% Tetric EvoCeram 3.1968 2 108 1.60027 1
- 14dias CPCO,075% Polofil NHT -26.93 2 108 -13.48075  <.001
- 14dias CHX 0,12%-CPC 0,05% 2350XT -34.7567 2 108 -17.39867  <.001
- 14dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 3.0366 2 108 1.52008 1
- 14dias CHX 0,12%-CPC 0,05% Polofil NHT -42.0265 2 108 2103782 <.001
- 21dias saliva artificial 2350XT 2277 199 108 1143399 <.001
- 21dias saliva artificial Tetric EvoCeram 69768 199 108 3.50341 0172
- 21dias saliva artificial Polofil NHT 210932 199 108 1059199 <.001
- 21dias CHX 0,12% 2350XT -19.8798 199 108 -9.98268  <.001
- 21dias CHX 0,12% Tetric EvoCeram 59268 158 108 3.74879 0.09
- 21dias CHX 0,12% Polofil NHT 41973 199 108 -9.90745  <.001
- 21dias CPCO,075% 2350XT 41363 199 108 -6.84433  <.001
- 21dias CPC0,075% Tetric EvoCeram 49068 199 108 2.46396 0.86
- 21dias CPCO,075% Polofil NHT -18.8432 199 108 -9.46214  <.001
- 21dias CHX 0,12%-CPC 0,05% 7350XT 319099 199 108 -16.02361  <.001
- 21dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 34733 199 108 174412 0.999
- 21dias CHX 0,12%-CPC 0,05% Polofil NHT -30.5266 199 108 -19.84835  <.001
Polofil NHT - Basal CPCO,075% 7350XT 9.5934 19 108 503835  <.001
- Basal €PCO,075% Tetric EvoCeram 42.8299 19 108 2249378 <.001
- Basal CPCO,075% Polofil NHT 2.6299 19 108 138119 1
- Basal CHX 0,12%-CPC 0,05% 7350XT 7.9232 19 108 4.16118 0.025
- Basal CHX 0,12%-CPC 0,05% Tetric EvoCeram 42,0564 19 108 2208755 <.001
- Basal CHX 0,12%-CPC 0,05% Polofil NHT -1.9334 19 108 -1.0154 1
- ladias saliva artificial 7350XT 14.8799 2 108 7.44865  <.001
- ladias saliva artificial Tetric EvoCeram 45.1167 2 108 2258473 <.001
- 14dias saliva artificial Polofil NHT 15.55 2 108 7.78409  <.001
- l4dias CHX 0,12% 7350XT 15.4533 2 108 7.73569  <.001
- 14dias CHX 0,12% Tetric EvoCeram 45.4999 2 108 2277655 <.001
- 14dias CHX 0,12% Polofil NHT 162265 138 108 1173964  <.001
- l4dias €PCO,075% 7350XT 19.2 2 108 9.61123  <.001
- 14dias CPCO,075% Tetric EvoCeram 4537 2 108 2271153 <.001
- 14dias CPCO,075% Polofil NHT 15.2432 2 108 7.63051  <.001
- 14dias CHX 0,12%-CPC 0,05% 7350XT 7.4165 2 108 3.71259 0.099
- 14dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 45.2098 2 108 2263133 <.001
- 14dias CHX 0,12%-CPC 0,05% Polofil NHT 0.1467 2 108 0.07344 1
- 21dias saliva artificial 27350XT 19.4032 199 108 9.74335  <.001
- 21dias saliva artificial Tetric EvoCeram 4915 199 108 2468076  <.001
- 21dias saliva artificial Polofil NHT 2108 199 108 10.58536  <.001
- 21dias CHX 0,12% 2350XT 222934 199 108 1119467  <.001
- 21dias CHX 0,12% Tetric EvoCeram 481 199 108 241535 <.001
- 21dias CHX 0,12% Polofil NHT 224432 158 108 1419566 <.001
- 21dias CPCO,075% 2350XT 285432 199 108 1433302 <.001
- 21dias CPCO,075% Tetric EvoCeram 47.08 199 108 236413 <.001
- 21dias €PCO,075% Polofil NHT 2333 199 108 117152 <.001
- 21dias CHX 0,12%-CPC 0,05% 2350XT 102633 199 108 515373 <.001
- 21dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 456465 199 108 2292147 <.001
- 21dias CHX 0,12%-CPC 0,05% Polofil NHT 26466 199 108 132899 1
CPCO,075% Z350XT - Basal CPCO,075% Tetric EvoCeram 33.2365 19 108 17.45543  <.001
- Basal CPC0,075% Polofil NHT -6.9635 19 108 -3.65715 0.115
- Basal CHX 0,12%-CPC 0,05% 7350XT -1.6702 19 108 -0.87717 1
- Basal CHX 0,12%-CPC 0,05% Tetric EvoCeram 32.463 19 108 17.0492  <.001
- Basal CHX 0,12%-CPC 0,05% Polofil NHT -11.5268 19 108 -6.05375  <.001
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- 14dias Saliva artificial 2350XT 5.2865 2 108 2.64634 0.749
- 14dias saliva artificial Tetric EvoCeram 35,5233 2 108 17.78242  <.001
- 14dias saliva artificial Polofil NHT 5.9566 2 108 2.98178 0.494
- 14dias CHX 0,12% 2350XT 5.8599 2 108 2.93338 0.532
- 14dias CHX 0,12% Tetric EvoCeram 35.9065 2 108 17.97424  <.001
- 14dias CHX 0,12% Polofil NHT 6.6331 2 108 3.32043 0.262
- 14dias CPCO,075% 2350XT 9.6066 138 108 695024 <.001
- 14dias CPCO,075% Tetric EvoCeram 35.7766 2 108 17.90922  <.001
- 14dias CPCO,075% Polofil NHT 5.6498 2 108 2.8282 0.614
- 14dias CHX 0,12%-CPC 0,05% 2350XT -2.1769 2 108 -1.08972 1
- 14dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 35.6164 2 108 17.82903  <.001
- 14dias CHX 0,12%-CPC 0,05% Polofil NHT -9.4467 2 108 -4.72887 0.003
- 21dias saliva artificial 2350XT 9.8098 199 108 4.92601 0.002
- 21dias saliva artificial Tetric EvoCeram 395566  1.99 108 19.86341  <.001
- 21dias saliva artificial Polofil NHT 114866 199 108 576802 <.001
- 21dias CHX 0,12% 2350XT 127 199 108 637733 <.001
- 21dias CHX 0,12% Tetric EvoCeram 385066  1.99 108 19.33615  <.001
- 21dias CHX0,12% Polofil NHT 128498 199 108 645255  <.001
- 21dias CPCO,075% 7350XT 18.9498 158 108 11.98603  <.001
- 21dias €PCO,075% Tetric EvoCeram 37.4866 199 108 18.82396  <.001
- 21dias CPCO,075% Polofil NHT 13.7366 199 108 6.89786  <.001
- 21dias CHX 0,12%-CPC 0,05% 2350XT 06699 199 108 0.33639 1
- 21dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 360531 199 108 1810413 <.001
- 21dias CHX 0,12%-CPC 0,05% Polofil NHT -6.9468 199 108 -3.48835 0.178
Tetric EvoCeram - Basal CPC0,075% Polofil NHT -40.2 19 108 2111259 <.001
- Basal CHX 0,12%-CPC 0,05% 2350XT -34.9067 19 108 -18.3326  <.001
- Basal CHX 0,12%-CPC 0,05% Tetric EvoCeram -0.7735 19 108 -0.40623 1
- Basal CHX 0,12%-CPC 0,05% Polofil NHT -44.7633 19 108 2350918 <.001
- ladias saliva artificial 2350XT -27.95 2 108 -13.99134  <.001
- 14dias saliva artificial Tetric EvoCeram 2.2868 2 108 1.14474 1
- 14dias saliva artificial Polofil NHT -27.2799 2 108 -13.6559  <.001
- ladias CHX 0,12% 2350XT -27.3766 2 108 1370431 <.001
- 14dias CHX 0,12% Tetric EvoCeram 267 2 108 133656 1
- 14dias CHX 0,12% Polofil NHT -26.6034 2 108 -1331726  <.001
- ladias CPCO,075% 2350XT -23.6299 2 108 -11.82877  <.001
- 14dias CPCO,075% Tetric EvoCeram 25401 138 108 1.83773 0.997
- 14dias CPC0,075% Polofil NHT -27.5867 2 108 -13.80948  <.001
- ladias CHX 0,12%-CPC 0,05% 2350XT -35.4134 2 108 -17.72741 <001
- 14dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 23799 2 108 119134 1
- 14dias CHX 0,12%-CPC 0,05% Polofil NHT -42.6832 2 108 2136656 <.001
- 21dias saliva artificial 2350XT -23.4267 199 108 1176376 <.001
- 21dias saliva artificial Tetric EvoCeram 63201 199 108 3.17365 0.354
- 21dias saliva artificial Polofil NHT 217499 199 108 1092175 <.001
- 21dias CHX 0,12% 2350XT 205365 199 108 1031244 <.001
- 21dias CHX 0,12% Tetric EvoCeram 52701 199 108 2.64639 0.749
- 21dias CHX0,12% Polofil NHT -20.3867 199 108 1023722 <.001
- 21dias CPCO,075% 2350XT -14.2867 199 108 717409 <.001
- 21dias CPCO,075% Tetric EvoCeram 42501 158 108 268825 0.719
- 21dias €PCO,075% Polofil NHT -19.4999  1.99 108 979191 <.001
- 21dias CHX 0,12%-CPC 0,05% 2350XT 325666 199 108 -16.35337  <.001
- 21dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 28166 199 108 1.41436 1
- 21dias CHX 0,12%-CPC 0,05% Polofil NHT -40.1833 199 108 2017811 <.001
Polofil NHT - Basal CHX 0,12%-CPC 0,05% 2350XT 5.2033 19 108 2.77998 0.651
- Basal CHX 0,12%-CPC 0,05% Tetric EvoCeram 39.4265 19 108 2070635  <.001
- Basal CHX 0,12%-CPC 0,05% Polofil NHT -4.5633 19 108 -2.39659 0.892
- 14dias saliva artificial 2350XT 12.25 2 108 613216  <.001
- 14dias saliva artificial Tetric EvoCeram 42.4868 2 108 2126824  <.001
- ladias saliva artificial Polofil NHT 12.9201 2 108 6.4676  <.001
- 14dias CHX 0,12% 2350XT 12.8234 2 108 64192  <.001
- l4dias CHX 0,12% Tetric EvoCeram 42.87 2 108 2146007  <.001
- ladias CHX 0,12% Polofil NHT 13.5966 2 108 6.80625  <.001
- 14dias CPCO,075% 2350XT 16.5701 2 108 829474 <.001
- l4dias CPCO,075% Tetric EvoCeram 427401 2 108 2139504  <.001
- ladias CPCO,075% Polofil NHT 126133 138 108 9.12554  <.001
- 14dias CHX 0,12%-CPC 0,05% 2350XT 4.7866 2 108 2.3961 0.892
- l4dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 42,5799 2 108 2131485  <.001
- 14dias CHX 0,12%-CPC 0,05% Polofil NHT -2.4832 2 108 -1.24305 1
- 21dias saliva artificial 2350XT 167733 199 108 842274 <.001
- 21dias saliva artificial Tetric EvoCeram 465201 199 108 2336015  <.001
- 21dias saliva artificial Polofil NHT 184501 199 108 9.26475  <.001
- 21dias CHX 0,12% 2350XT 19.6635 199 108 9.87406  <.001
- 21dias CHX 0,12% Tetric EvoCeram 454701 199 108 2283289 <.001
- 21dias CHX 0,12% Polofil NHT 19.8133 199 108 9.94928  <.001
- 21dias CPCO,075% 2350XT 259133 199 108 1301241 <.001
- 21dias €PCO,075% Tetric EvoCeram 44.4501 199 108 2232069  <.001
- 21dias CPCO,075% Polofil NHT 207001 158 108 13.09312  <.001
- 21dias CHX 0,12%-CPC 0,05% 7350XT 76334 199 108 3.83312 0.07
- 21dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 43.0166 199 108 2160086  <.001
- 21dias CHX 0,12%-CPC 0,05% Polofil NHT 00167 199 108 0.00839 1
CHX 0,12%-CPC 0,05% Z350XT - Basal CHX 0,12%-CPC 0,05% Tetric EvoCeram 34.1332 19 108 17.92637  <.001
- Basal CHX 0,12%-CPC 0,05% Polofil NHT -9.8566 19 108 -5.17657  <.001
- 14dias saliva artificial 2350XT 6.9567 2 108 3.48242 0.181
- 1l4dias saliva artificial Tetric EvoCeram 37.1935 2 108 186185  <.001
- 14dias saliva artificial Polofil NHT 7.6268 2 108 3.81786 0.074
- 14dias CHX 0,12% 2350XT 7.5301 2 108 3.76945 0.085
- ladias CHX 0,12% Tetric EvoCeram 37.5767 2 108 18.81032  <.001
- 14dias CHX 0,12% Polofil NHT 8.3033 2 108 4.1565 0.026
- 14dias CPCO,075% 2350XT 11.2768 2 108 564499 <.001
- 1l4dias €PC0,075% Tetric EvoCeram 37.4468 2 108 187453 <.001
- 14dias CPCO,075% Polofil NHT 7.32 2 108 3.66428 0113
- 14dias CHX 0,12%-CPC 0,05% 2350XT -05067 138 108 -0.36659 1
- l4dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 37.2866 2 108 18.6651  <.001
- 14dias CHX 0,12%-CPC 0,05% Polofil NHT -7.7765 2 108 -3.8928 0.059
- 21dias saliva artificial 2350XT 1148 199 108 57647  <.001
- 21dias saliva artificial Tetric EvoCeram 412268 199 108 2070211 <.001
- 21dias saliva artificial Polofil NHT 131568 199 108 6.60671  <.001
- 21dias CHX 0,12% 7350XT 143702 199 108 7.21602  <.001
- 21dias CHX 0,12% Tetric EvoCeram 401768 199 108 2017485 <.001
- 21dias CHX 0,12% Polofil NHT 1452 199 108 7.29124  <.001
- 21dias CPCO,075% 2350XT 2062 199 108 1035437 <.001
- 21dias €PCO,075% Tetric EvoCeram 39.1568  1.99 108 19.66265  <.001
- 21dias CPCO,075% Polofil NHT 154068 199 108 7.73655  <.001
- 21dias CHX 0,12%-CPC 0,05% 2350XT 23401 158 108 1.48015 1
- 21dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 377233 199 108 18.94282  <.001
- 21dias CHX 0,12%-CPC 0,05% Polofil NHT 5.2766 199 108 -2.64965 0.747
Tetric EvoCeram - Basal CHX 0,12%-CPC 0,05% Polofil NHT -43.9898 19 108 2310295  <.001
- ladias saliva artificial 27350XT -27.1765 2 108 -13.60414  <.001
- 14dias saliva artificial Tetric EvoCeram 3.0603 2 108 153194 1
- l4dias saliva artificial Polofil NHT -26.5064 2 108 -13.2687  <.001
- ladias CHX 0,12% 27350XT -26.6031 2 108 4133171 <.001
- 14dias CHX 0,12% Tetric EvoCeram 3.4435 2 108 172376 0.999
- l4dias CHX 0,12% Polofil NHT -25.8299 2 108 -12.93005  <.001
- ladias €PCO,075% 27350XT -22.8564 2 108 -11.44156  <.001
- 14dias CPCO,075% Tetric EvoCeram 33136 2 108 1.65874 0.999
- ladias €PCO,075% Polofil NHT -26.8132 2 108 -13.42228 <001
- ladias CHX 0,12%-CPC 0,05% 27350XT -34.6399 2 108 -17.3402  <.001
- 14dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 31534 138 108 2.28144 0.935
- 1l4dias CHX 0,12%-CPC 0,05% Polofil NHT -41.9097 2 108 2097935 <.001
- 21dias saliva artificial 2350XT 226532 199 108 1137534 <.001
- 21dias saliva artificial Tetric EvoCeram 7.0936 199 108 3.56206 0.148
- 21dias saliva artificial Polofil NHT 209764 199 108 1053333 <.001
- 21dias CHX 0,12% 2350XT -19.763 199 108 -9.92402  <.001
- 21dias CHX 0,12% Tetric EvoCeram 60436 199 108 3.0348 0.454
- 21dias CHX 0,12% Polofil NHT 4196132 199 108 -9.8488  <.001
- 21dias CPCO,075% 2350XT 4135132 199 108 -6.78568  <.001
- 21dias CPCO,075% Tetric EvoCeram 50236 199 108 2.52261 0.828
- 21dias €PCO,075% Polofil NHT 187264 199 108 -9.40349  <.001
- 21dias CHX 0,12%-CPC 0,05% 2350XT 317931 199 108 -15.96496  <.001
- 21dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 35901 158 108 2.27079 0.938
- 21dias CHX 0,12%-CPC 0,05% Polofil NHT -30.4098 199 108 -19.7897  <.001
Polofil NHT - 14dias Saliva artificial 2350XT 16.8133 2 108 841648  <.001
- 14dias saliva artificial Tetric EvoCeram 47.0501 2 108 2355256 <.001
- ladias saliva artificial Polofil NHT 17.4834 2 108 875192 <.001
- 14dias CHX 0,12% 2350XT 17.3867 2 108 870352 <.001
- ladias CHX 0,12% Tetric EvoCeram 47.4333 2 108 2374438 <.001
- ladias CHX0,12% Polofil NHT 18.1599 2 108 9.09057  <.001
- 14dias CPCO,075% 2350XT 211334 2 108 1057906 <.001
- ladias €PC0,075% Tetric EvoCeram 473034 2 108 2367936  <.001
- ladias €PCO,075% Polofil NHT 17.1766 2 108 859834 <.001
- 14dias CHX 0,12%-CPC 0,05% 7350XT 9.3499 2 108 4.68042 0.004
- ladias CHX 0,12%-CPC 0,05% Tetric EvoCeram 47.1432 2 108 2359916  <.001
- 14dias CHX 0,12%-CPC 0,05% Polofil NHT 20801 138 108 1.50492 1
- 21dias saliva artificial 7350XT 213366 199 108 1071421 <.001
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- 21dias saliva artificial Tetric EvoCeram 51.0834 199 108 2565162 <.001
- 21dias saliva artificial Polofil NHT 230134 199 108 1155622 <.001
- 21dias CHX 0,12% 7350XT 242268 199 108 12.16553  <.001
- 21dias CHX 0,12% Tetric EvoCeram 500334 199 108 2512436 <.001
- 21dias CHX 0,12% Polofil NHT 243766 199 108 1224075 <.001
- 21dias €PCO,075% 2350XT 304766  1.99 108 1530388 <.001
- 21dias CPCO,075% Tetric EvoCeram 49.0134 199 108 2461216 <.001
- 21dias CPCO,075% Polofil NHT 252634 199 108 12.68606  <.001
- 21dias CHX 0,12%-CPC 0,05% 2350XT 121967 199 108 612459 <.001
- 21dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 475799 199 108 23.89233  <.001
- 21dias CHX 0,12%-CPC 0,05% Polofil NHT 458 158 108 2.89692 0.56
14 dias saliva artificial Z350XT - 14dias saliva artificial Tetric EvoCeram 302368  2.09 108 1448776  <.001
- 14dias saliva artificial Polofil NHT 06701 209 108 0.32107 1
- 14dias CHX 0,12% 2350XT 05734 209 108 0.27474 1
- ladias CHX 0,12% Tetric EvoCeram 3062 209 108 1467137 <.001
- 14dias CHX 0,12% Polofil NHT 13466 209 108 0.64521 1
- 14dias CPCO,075% 2350XT 43201 209 108 2.06995 0.98
- l4dias CPCO,075% Tetric EvoCeram 304901  2.09 108 14.60913  <.001
- 14dias CPC0,075% Polofil NHT 03633 209 108 0.17407 1
- 14dias CHX 0,12%-CPC 0,05% 2350XT 74634 209 108 -3.57604 0.143
- ladias CHX 0,12%-CPC 0,05% Tetric EvoCeram 303299  2.09 108 1453237  <.001
- 14dias CHX 0,12%-CPC 0,05% Polofil NHT 4147332 209 108 -7.05932  <.001
- 21dias saliva artificial 2350XT 45233 128 108 3.54186 0.156
- 21dias saliva artificial Tetric EvoCeram 342701  2.08 108 1646736 <.001
- 21dias saliva artificial Polofil NHT 62001 208 108 2.97925 0.496
- 21dias CHX 0,12% 2350XT 74135 208 108 3.56231 0.148
- 21dias CHX 0,12% Tetric EvoCeram 332201 208 108 1596282 <.001
- 21dias CHX 0,12% Polofil NHT 75633 208 108 3.63429 0123
- 21dias €PCO,075% 2350XT 136633 208 108 6.56545  <.001
- 21dias CPCO,075% Tetric EvoCeram 322001 208 108 1547269 <.001
- 21dias CPC0,075% Polofil NHT 84501 208 108 4.06042 0.035
- 21dias CHX 0,12%-CPC 0,05% 2350XT -46166 208 108 -2.21835 0.953
- 21dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 307666  2.08 108 1478387  <.001
- 21dias CHX 0,12%-CPC 0,05% Polofil NHT 4122333 208 108 -5.87831  <.001
Tetric EvoCeram - ladias saliva artificial Polofil NHT -20.5667  2.09 108 -14.16669  <.001
- 14dias CHX 0,12% 2350XT -29.6634  2.09 108 1421302 <.001
- 14dias CHX 0,12% Tetric EvoCeram 03832 209 108 0.18361 1
- ladias CHX 0,12% Polofil NHT 288002  2.09 108 -13.84255  <.001
- 14dias CPCO,075% 2350XT 259167 2.09 108 -12.41781  <.001
- 14dias CPC0,075% Tetric EvoCeram 02533 209 108 0.12137 1
- ladias CPCO,075% Polofil NHT -20.8735  2.09 108 1431369 <.001
- 14dias CHX 0,12%-CPC 0,05% 2350XT -37.7002  2.09 108 -18.0638  <.001
- 14dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 00931 209 108 0.04461 1
- ladias CHX 0,12%-CPC 0,05% Polofil NHT -44.97 209 108 2154708 <.001
- 21dias saliva artificial 2350XT 257135 2.08 108 1235577 <.001
- 21dias saliva artificial Tetric EvoCeram 40333 128 108 3.15818 0.364
- 21dias saliva artificial Polofil NHT -24.0367  2.08 108 1155004 <.001
- 21dias CHX 0,12% 2350XT -22.8233 208 108 -10.96698  <.001
- 21dias CHX 0,12% Tetric EvoCeram 29833 208 108 1.43353 1
- 21dias CHX0,12% Polofil NHT 226735  2.08 108 -10.895  <.001
- 21dias CPCO,075% 2350XT 165735 2.08 108 -7.96385  <.001
- 21dias CPCO,075% Tetric EvoCeram 19633 208 108 0.9434 1
- 21dias CPCO,075% Polofil NHT 217867  2.08 108 -10.46888  <.001
- 21dias CHX 0,12%-CPC 0,05% 2350XT -34.8534 208 108 -16.74765  <.001
- 21dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 05298 208 108 0.25458 1
- 21dias CHX 0,12%-CPC 0,05% Polofil NHT -42.4701 208 108 -20.4076  <.001
Polofil NHT - 14dias CHX 0,12% 2350XT -0.0967 209 108 -0.04633 1
- ladias CHX0,12% Tetric EvoCeram 29.9499 209 108 143503  <.001
- 14dias CHX 0,12% Polofil NHT 06765 209 108 0.32414 1
- 14dias CPC0,075% 2350XT 365 209 108 174887 0.999
- ladias €PCO,075% Tetric EvoCeram 2982 209 108 14.28806  <.001
- 14dias CPCO,075% Polofil NHT -03068 209 108 -0.147 1
- 14dias CHX 0,12%-CPC 0,05% 2350XT -81335 209 108 -3.89711 0.058
- ladias CHX 0,12%-CPC 0,05% Tetric EvoCeram 296598  2.09 108 142113 <.001
- 14dias CHX 0,12%-CPC 0,05% Polofil NHT 154033 209 108 738039 <.001
- 21dias saliva artificial 7350XT 3.8532 208 108 1.85153 0.996
- 21dias saliva artificial Tetric EvoCeram 336 208 108 1614537 <.001
- 21dias saliva artificial Polofil NHT 553 128 108 433014 0.014
- 21dias CHX 0,12% 2350XT 67434 208 108 3.24032 031
- 21dias CHX 0,12% Tetric EvoCeram 3255 208 108 1564083 <.001
- 21dias CHX 0,12% Polofil NHT 6.8932 208 108 3.3123 0.267
- 21dias €PCO,075% 27350XT 129932 208 108 624345  <.001
- 21dias CPCO,075% Tetric EvoCeram 3153 208 108 151507 <.001
- 21dias CPCO,075% Polofil NHT 778 208 108 3.73842 0.092
- 21dias CHX 0,12%-CPC 0,05% 27350XT -5.2867 208 108 -2.54035 0.817
- 21dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 300965  2.08 108 14.46188  <.001
- 21dias CHX 0,12%-CPC 0,05% Polofil NHT 4129034 208 108 62003  <.001
CHX 0,12% Z350XT - ladias CHX 0,12% Tetric EvoCeram 300466  2.09 108 1439663 <.001
- 14dias CHX 0,12% Polofil NHT 07732 209 108 0.37047 1
- 14dias CPCO,075% 7350XT 37467 209 108 179521 0.998
- ladias €PCO,075% Tetric EvoCeram 299167  2.09 108 1433439 <.001
- 14dias CPCO,075% Polofil NHT 0.2101 209 108 -0.10067 1
- 14dias CHX 0,12%-CPC 0,05% 7350XT -8.0368 209 108 -3.85078 0.067
- ladias CHX 0,12%-CPC 0,05% Tetric EvoCeram 297565  2.09 108 14.25763  <.001
- 14 dias CHX 0,12%-CPC 0,05% Polofil NHT 153066 2.09 108 733406 <.001
- 21dias saliva artificial 7350XT 3.9499 208 108 1.89799 0.994
- 21dias saliva artificial Tetric EvoCeram 33.6967  2.08 108 1619184 <.001
- 21dias saliva artificial Polofil NHT 56267 208 108 2.70372 0.708
- 21dias CHX 0,12% 7350XT 6.8401 128 108 535598 <.001
- 21dias CHX 0,12% Tetric EvoCeram 326467  2.08 108 1568729  <.001
- 21dias CHX 0,12% Polofil NHT 69899 208 108 3.35877 0.241
- 21dias €PCO,075% 7350XT 13.0899 208 108 628992  <.001
- 21dias CPCO,075% Tetric EvoCeram 316267  2.08 108 1519717 <.001
- 21dias CPCO,075% Polofil NHT 7.8767 208 108 3.78489 0.081
- 21dias CHX 0,12%-CPC 0,05% 7350XT 519 208 108 -2.49388 0.844
- 21dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 301932 2.08 108 1450834 <.001
- 21dias CHX 0,12%-CPC 0,05% Polofil NHT -12.8067  2.08 108 615384  <.001
Tetric EvoCeram - ladias CHX 0,12% Polofil NHT 202734 2.09 108 -14.02616  <.001
- 14dias CPCO,075% 2350XT 262999 2.09 108 1260142 <.001
- 14dias CPCO,075% Tetric EvoCeram -01299 209 108 -0.06224 1
- ladias €PCO,075% Polofil NHT -30.2567  2.09 108 -14.4973  <.001
- 14dias CHX 0,12%-CPC 0,05% 2350XT -38.0834  2.09 108 -18.24741  <.001
- 14dias CHX 0,12%-CPC 0,05% Tetric EvoCeram -02901 209 108 -0.139 1
- ladias CHX 0,12%-CPC 0,05% Polofil NHT 453532 2.09 108 2173069 <.001
- 21dias saliva artificial 2350XT -26.0967  2.08 108 1253991 <.001
- 21dias saliva artificial Tetric EvoCeram 36501 208 108 175393 0.999
- 21dias saliva artificial Polofil NHT -24.4199 208 108 1173418 <.001
- 21dias CHX 0,12% 2350XT -23.2065  2.08 108 1115112 <.001
- 21dias CHX 0,12% Tetric EvoCeram 26001 128 108 2.03595 0.984
- 21dias CHX 0,12% Polofil NHT -23.0567  2.08 108 1107914  <.001
- 21dias CPCO,075% 2350XT -16.9567  2.08 108 814798 <.001
- 21dias CPCO,075% Tetric EvoCeram 15801 208 108 0.75926 1
- 21dias €PCO,075% Polofil NHT 221699 2.08 108 -10.65301  <.001
- 21dias CHX 0,12%-CPC 0,05% 2350XT -35.2366  2.08 108 -16.93178  <.001
- 21dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 01466  2.08 108 0.07044 1
- 21dias CHX 0,12%-CPC 0,05% Polofil NHT -42.8533  2.08 108 2059174 <.001
Polofil NHT - 14dias CPCO,075% 2350XT 29735 209 108 1.42473 1
- l4dias €PCO,075% Tetric EvoCeram 29.1435 209 108 1396391  <.001
- 14dias CPCO,075% Polofil NHT 09833 209 108 -0.47114 1
- 14dias CHX 0,12%-CPC 0,05% 2350XT 881 209 108 -4.22125 0.021
- l4dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 289833 209 108 1388716  <.001
- 14dias CHX 0,12%-CPC 0,05% Polofil NHT 160798  2.09 108 770453 <.001
- 21dias saliva artificial 2350XT 31767 208 108 152646 1
- 21dias saliva artificial Tetric EvoCeram 329235 208 108 158203  <.001
- 21dias saliva artificial Polofil NHT 48535 208 108 2.33219 0.918
- 21dias CHX 0,12% 2350XT 6.0669  2.08 108 291525 0.546
- 21dias CHX 0,12% Tetric EvoCeram 31.8735 208 108 1531576 <.001
- 21dias CHX 0,12% Polofil NHT 62167 128 108 4.86784 0.002
- 21dias CPCO,075% 7350XT 123167 208 108 591838  <.001
- 21dias CPCO,075% Tetric EvoCeram 308535  2.08 108 14.82563  <.001
- 21dias CPCO,075% Polofil NHT 71035 208 108 3.41335 0.213
- 21dias CHX 0,12%-CPC 0,05% 7350XT -5.9632 208 108 -2.86542 0.585
- 21dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 2942 208 108 1413681 <.001
- 21dias CHX 0,12%-CPC 0,05% Polofil NHT 4135799 2.08 108 652537 <.001
CPCO,075% 2350XT - ladias CPC0,075% Tetric EvoCeram 2617 209 108 12.53918  <.001
- 14dias CPCO,075% Polofil NHT -3.9568 209 108 -1.89587 0.995
- 14dias CHX 0,12%-CPC 0,05% 2350XT 4117835 209 108 564599 <.001
- ladias CHX 0,12%-CPC 0,05% Tetric EvoCeram 260098 209 108 1246242 <.001
- ladias CHX 0,12%-CPC 0,05% Polofil NHT -19.0533  2.09 108 912926 <.001
- 21dias saliva artificial 7350XT 02032 208 108 0.09764 1
- 21dias saliva artificial Tetric EvoCeram 2995 208 108 1439148 <.001
- 21dias saliva artificial Polofil NHT 188 208 108 0.90337 1
- 21dias CHX 0,12% 7350XT 3.0934 208 108 1.48643 1
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- 21dias CHX 0,12% Tetric EvoCeram 289 208 108 13.88694  <.001

- 21dias CHX 0,12% Polofil NHT 32432 208 108 155841 1

- 21dias €PCO,075% 7350XT 93432 128 108 7.31597  <.001

- 21dias CPCO,075% Tetric EvoCeram 27.88 208 108 1339681  <.001

- 21dias CPCO,075% Polofil NHT 413 208 108 1.98454 0.989

- 21dias CHX 0,12%-CPC 0,05% 2350XT 89367 208 108 -4.29424 0.016

- 21dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 264465  2.08 108 1270799 <.001

- 21dias CHX 0,12%-CPC 0,05% Polofil NHT 165534 2.08 108 -7.95419  <.001

Tetric EvoCeram - ladias CPCO,075% Polofil NHT -30.1268  2.09 108 -14.43506  <.001
- 14dias CHX 0,12%-CPC 0,05% 2350XT -37.9535 209 108 -18.18517  <.001

- 14dias CHX 0,12%-CPC 0,05% Tetric EvoCeram -0.1602 209 108 -0.07676 1

- ladias CHX 0,12%-CPC 0,05% Polofil NHT 452233 2.09 108 2166844 <.001

- 21dias saliva artificial 2350XT -25.9668  2.08 108 -12.47749 <001

- 21dias saliva artificial Tetric EvoCeram 378 208 108 1.81635 0.997

- 21dias saliva artificial Polofil NHT 2429 208 108 1167176 <.001

- 21dias CHX 0,12% 2350XT -23.0766  2.08 108 -11.0887  <.001

- 21dias CHX 0,12% Tetric EvoCeram 273 208 108 131181 1

- 21dias CHX0,12% Polofil NHT 229268  2.08 108 1101672 <.001

- 21dias CPCO,075% 7350XT -16.8268  2.08 108 -8.08556  <.001

- 21dias CPCO,075% Tetric EvoCeram 171 128 108 133898 1

- 21dias CPCO,075% Polofil NHT 2204 208 108 -10.59059  <.001

- 21dias CHX 0,12%-CPC 0,05% 2350XT -35.1067  2.08 108 -16.86936  <.001

- 21dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 02765 208 108 0.13286 1

- 21dias CHX 0,12%-CPC 0,05% Polofil NHT 427234 2.08 108 2052932 <.001

Polofil NHT - 14dias CHX 0,12%-CPC 0,05% 2350XT -7.8267 209 108 -3.75011 0.089
- ladias CHX 0,12%-CPC 0,05% Tetric EvoCeram 299666  2.09 108 143583 <.001

- 14dias CHX 0,12%-CPC 0,05% Polofil NHT 4150965  2.09 108 723339 <.001

- 21dias saliva artificial 2350XT 416 208 108 1.99895 0.988

- 21dias saliva artificial Tetric EvoCeram 33.9068  2.08 108 1629279 <.001

- 21dias saliva artificial Polofil NHT 58368 208 108 2.80468 0.632

- 21dias CHX 0,12% 7350XT 7.0502 208 108 3.38774 0.226

- 21dias CHX 0,12% Tetric EvoCeram 328568  2.08 108 1578825  <.001

- 21dias CHX 0,12% Polofil NHT 72 208 108 3.45972 0.191

- 21dias CPCO,075% 2350XT 133 208 108 639088  <.001

- 21dias CPCO,075% Tetric EvoCeram 31.8368  2.08 108 1529812 <.001

- 21dias CPCO,075% Polofil NHT 80868 128 108 633218 <.001

- 21dias CHX 0,12%-CPC 0,05% 2350XT -49799 208 108 -2.39293 0.893

- 21dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 304033  2.08 108 14.6093  <.001

- 21dias CHX 0,12%-CPC 0,05% Polofil NHT 4125066 2.08 108 -6.05288  <.001

CHX 0,12%-CPC 0,05% 2350XT - 14dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 377933 209 108 1810841  <.001
- 14dias CHX 0,12%-CPC 0,05% Polofil NHT -7.2698 209 108 -3.48328 0.18

- 21dias saliva artificial 2350XT 11.9867 208 108 575981  <.001

- 21dias saliva artificial Tetric EvoCeram 417335 208 108 2005365  <.001

- 21dias saliva artificial Polofil NHT 136635  2.08 108 656554  <.001

- 21dias CHX 0,12% 2350XT 148769 208 108 7.1486  <.001

- 21dias CHX 0,12% Tetric EvoCeram 406835  2.08 108 19.54911  <.001

- 21dias CHX0,12% Polofil NHT 150267 208 108 7.22058  <.001

- 21dias CPCO,075% 2350XT 211267 208 108 1015174 <.001

- 21dias €PCO,075% Tetric EvoCeram 39.6635  2.08 108 19.05898  <.001

- 21dias CPCO,075% Polofil NHT 159135 208 108 7.64671  <.001

- 21dias CHX 0,12%-CPC 0,05% 2350XT 28468 128 108 2.22912 0.95

- 21dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 3823 208 108 1837016  <.001

- 21dias CHX 0,12%-CPC 0,05% Polofil NHT -4.7699 208 108 -2.29202 0.932

Tetric EvoCeram - 14dias CHX 0,12%-CPC 0,05% Polofil NHT -45.0631  2.09 108 2159169 <.001
- 21dias saliva artificial 2350XT -25.8066  2.08 108 -12.40051  <.001

- 21dias saliva artificial Tetric EvoCeram 3.9402 208 108 1.89333 0.995

- 21dias saliva artificial Polofil NHT 241298 2.08 108 -11.59478  <.001

- 21dias CHX0,12% 2350XT 229164  2.08 108 1101172 <.001

- 21dias CHX 0,12% Tetric EvoCeram 28902 208 108 138879 1

- 21dias CHX 0,12% Polofil NHT -22.7666  2.08 108 1093974  <.001

- 21dias €PCO,075% 2350XT -16.6666  2.08 108 -8.00858  <.001

- 21dias CPCO,075% Tetric EvoCeram 18702 208 108 0.89866 1

- 21dias CPC0,075% Polofil NHT -21.8798  2.08 108 1051362 <.001

- 21dias CHX 0,12%-CPC 0,05% 2350XT -34.9465  2.08 108 -16.79239  <.001

- 21dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 04367 128 108 0.34195 1

- 21dias CHX 0,12%-CPC 0,05% Polofil NHT 425632 2.08 108 2045234 <.001

Polofil NHT - 21dias saliva artificial 2350XT 19.2565 208 108 9.25307  <.001
- 21dias saliva artificial Tetric EvoCeram 49.0033 208 108 2354692 <.001

- 21dias saliva artificial Polofil NHT 209333 208 108 10.05881  <.001

- 21dias CHX0,12% 2350XT 221467  2.08 108 10.64187  <.001

- 21dias CHX 0,12% Tetric EvoCeram 479533 208 108 23.04237  <.001

- 21dias CHX 0,12% Polofil NHT 222965  2.08 108 10.71385  <.001

- 21dias CPCO,075% 2350XT 283965  2.08 108 13645  <.001

- 21dias CPCO,075% Tetric EvoCeram 469333 208 108 2255225  <.001

- 21dias €PCO,075% Polofil NHT 23.1833 208 108 1113997  <.001

- 21dias CHX 0,12%-CPC 0,05% 2350XT 101166  2.08 108 4.8612 0.002

- 21dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 45.4998  2.08 108 2186343 <.001

- 21dias CHX 0,12%-CPC 0,05% Polofil NHT 24999 128 108 1.95749 0.991

21 dias saliva artificial Z350XT - 21dias saliva artificial Tetric EvoCeram 297468  2.08 108 1433506  <.001
- 21dias saliva artificial Polofil NHT 16768  2.08 108 0.80805 1

- 21dias CHX 0,12% 27350XT 28902 2.08 108 139279 1

- 21dias CHX 0,12% Tetric EvoCeram 286968  2.08 108 1382906  <.001

- 21dias CHX 0,12% Polofil NHT 304 208 108 1.46498 1

- 21dias CPCO,075% 27350XT 914 208 108 4.40459 0.011

- 21dias CPCO,075% Tetric EvoCeram 276768  2.08 108 1333752 <.001

- 21dias CPC0,075% Polofil NHT 39268 208 108 1.89233 0.995

- 21dias CHX 0,12%-CPC 0,05% 27350XT -91399 208 108 -4.40454 0.011

- 21dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 262433 208 108 1264671  <.001

- 21dias CHX 0,12%-CPC 0,05% Polofil NHT -16.7566  2.08 108 -8.07505  <.001

Tetric EvoCeram - 21dias saliva artificial Polofil NHT 2807 208 108 13527 <.001
- 21dias CHX 0,12% 2350XT -26.8566  2.08 108 -12.94226  <.001

- 21dias CHX 0,12% Tetric EvoCeram 4105 208 108 -0.506 1

- 21dias CHX 0,12% Polofil NHT -26.7068  2.08 108 -12.87007  <.001

- 21dias CPCO,075% 2350XT -20.6068  2.08 108 -9.93047  <.001

- 21dias CPC0,075% Tetric EvoCeram -207 208 108 -0.99754 1

- 21dias CPCO,075% Polofil NHT 2582 208 108 -12.44272  <.001

- 21dias CHX 0,12%-CPC 0,05% 7350XT -38.8867  2.08 108 -18.73%6  <.001

- 21dias CHX 0,12%-CPC 0,05% Tetric EvoCeram -35035 208 108 -1.68835 0.999

- 21dias CHX 0,12%-CPC 0,05% Polofil NHT -46.5034  2.08 108 -22.4101  <.001

Polofil NHT - 21dias CHX 0,12% 2350XT 12134 208 108 0.58474 1
- 21dias CHX 0,12% Tetric EvoCeram 2702 208 108 13021 <.001

- 21dias CHX 0,12% Polofil NHT 13632 208 108 0.65693 1

- 21dias CPCO,075% 2350XT 74632 208 108 3.59653 0.135

- 21dias €PCO,075% Tetric EvoCeram 26 208 108 1252946 <.001

- 21dias CPCO,075% Polofil NHT 225 208 108 1.08428 1

- 21dias CHX 0,12%-CPC 0,05% 7350XT -10.8167  2.08 108 521259 <.001

- 21dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 245665  2.08 108 11.83866  <.001

- 21dias CHX 0,12%-CPC 0,05% Polofil NHT 184334 2.08 108 -8.8831  <.001

CHX 0,12% Z350XT - 21dias CHX 0,12% Tetric EvoCeram 258066  2.08 108 1243626  <.001
- 21dias CHX 0,12% Polofil NHT 01498 208 108 0.07219 1

- 21dias CPCO,075% 2350XT 6.2498  2.08 108 3.01179 0.471

- 21dias €PC0,075% Tetric EvoCeram 247866 2.08 108 11.94472  <.001

- 21dias CPCO,075% Polofil NHT 10366  2.08 108 0.49954 1

- 21dias CHX 0,12%-CPC 0,05% 2350XT 4120301 208 108 579733 <.001

- 21dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 233531 208 108 1125392 <.001

- 21dias CHX 0,12%-CPC 0,05% Polofil NHT -19.6468  2.08 108 -9.46784  <.001

Tetric EvoCeram - 21dias CHX 0,12% Polofil NHT -25.6568  2.08 108 -12.36407  <.001
- 21dias €PCO,075% 7350XT -19.5568  2.08 108 -9.42447  <.001

- 21dias CPCO,075% Tetric EvoCeram 4102 208 108 -0.49154 1

- 21dias CPCO,075% Polofil NHT 2477 208 108 1193672 <.001

- 21dias CHX 0,12%-CPC 0,05% 7350XT -37.8367  2.08 108 -18.2336  <.001

- 21dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 24535 208 108 -1.18235 1

- 21dias CHX 0,12%-CPC 0,05% Polofil NHT -45.4534 208 108 -21.9041  <.001

Polofil NHT - 21dias CPC0,075% 7350XT 61 208 108 2.9396 0.527
- 21dias CPCO,075% Tetric EvoCeram 206368  2.08 108 1187253 <.001

- 21dias CPCO,075% Polofil NHT 08868 208 108 0.42735 1

- 21dias CHX 0,12%-CPC 0,05% 27350XT 4121799 2.08 108 -5.86952  <.001

- 21dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 232033 208 108 1118173 <.001

- 21dias CHX 0,12%-CPC 0,05% Polofil NHT -19.7966  2.08 108 -9.54003  <.001

CPCO,075% Z350XT - 21dias CPCO,075% Tetric EvoCeram 185368  2.08 108 893293  <.001
- 21dias CPCO,075% Polofil NHT 52132 208 108 -2.51225 0.834

- 21dias CHX 0,12%-CPC 0,05% 7350XT 182799  2.08 108 -8.80913  <.001

- 21dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 171033 208 108 824212 <.001

- 21dias CHX 0,12%-CPC 0,05% Polofil NHT -25.8966  2.08 108 -12.47963  <.001

Tetric EvoCeram - 21dias CPC0,075% Polofil NHT 2375 208 108 -11.44518  <.001
- 21dias CHX 0,12%-CPC 0,05% 2350XT -36.8167  2.08 108 -17.74206  <.001

- 21dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 14335 208 108 -0.69081 1

- 21dias CHX 0,12%-CPC 0,05% Polofil NHT -44.4334 208 108 2141256 <.001

Polofil NHT - 21dias CHX 0,12%-CPC 0,05% 2350XT -13.0667  2.08 108 -6.29687  <.001
- 21dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 223165 208 108 10.75438  <.001

- 21dias CHX 0,12%-CPC 0,05% Polofil NHT -20.6834  2.08 108 -9.96738  <.001

CHX 0,12%-CPC 0,05% Z350XT - 21dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 353832 208 108 17.05125  <.001
- 21dias CHX 0,12%-CPC 0,05% Polofil NHT 76167 208 108 -3.67051 0111
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Tetric EvoCeram - CHX 0,12%-CPC 0,05% Polofil NHT -42.9999 2.08 108 <.001
_ e —
Descriptives
Descriptives
Enjuagatorio Resina N Mean Median D IR W b
Microdureza Basal Saliva artificial 7350XT 10 80.9 811 5.622 559 0.948 0646
Tetric EvoCeram 10 4556 452 2238 121 0801 0015
Polofil NHT 10 80.6 81 4.386 39 0877 0119
CHX0,12% 7350XT 10 789 782 6.496 1058 0909 0272
Tetric EvoCeram 10 435 424 295 497 0874 0112
Polofil NHT 10 8.7 86.2 0924 123 0839 0043
CPCO,075% 2350XT 10 76.1 758 3859 6.56 0905 0249
Tetric EvoCeram 10 429 433 2387 399 093 0443
Polofil NHT 10 83.1 832 6318 486 0968 0869
CHX 0,12%-CPC 0,05% 2350XT 10 778 79.1 4.001 308 0826 003
Tetric EvoCeram 10 437 442 1.245 216 0692 <.001
Polofil NHT 10 87.6 88 5.645 624 092 0359
Microdureza 14 dias saliva artificial 2350XT 10 708 733 7.688 625 0871 0103
Tetric EvoCeram 10 406 413 2183 4.06 0868 0095
Polofil NHT 10 702 702 4.094 276 0937 0516
CHX0,12% 2350XT 10 703 702 4732 492 0963 0814
Tetric EvoCeram 10 402 40.1 272 318 0931 0454
Polofil NHT 10 695 688 4.909 813 0897 0202
CPCO,075% 2350XT 10 66.5 676 4211 438 0917 0334
Tetric EvoCeram 10 403 396 2333 328 0877 0121
Polofil NHT 10 705 67.8 7.901 7.38 081 0019
CHX 0,12%-CPC 0,05% 2350XT 10 783 786 1.829 332 0814 0022
Tetric EvoCeram 10 405 40.2 2313 223 089 0196
Polofil NHT 10 856 86.2 5.705 783 0948 0.646
Microdureza 21 dias saliva artificial 2350XT 10 663 695 8.184 6.68 0.786 001
Tetric EvoCeram 10 3656 365 2361 432 0889 0.166
Polofil NHT 10 646 649 4624 727 0911 0289
CHX0,12% 2350XT 10 63.4 63.8 3369 549 0893
Tetric EvoCeram 10 376 364 2.75 3.44 0.804
Polofil NHT 10 633 62.1 4.867 742 0921
CPCO,075% 2350XT 10 57.2 57 656 7.93 0986
Tetric EvoCeram 10 386 389 1.876 247 0.976
Polofil NHT 10 624 62.1 6.402 945 0923
CHX 0,12%-CPC 0,05% 2350XT 10 75.4 76 3.146 362 0968
Tetric EvoCeram 10 40.1 403 2352 32 0906
Polofil NHT 10 83.1 836 4341 481 0.967
Repeated Measures ANOVA
Between Subjects Effects
Sum of Squares df Mean Square F ) n
Enjuagatorio 3554 3 1184.6 2868 <001 0.03
Resina 86957 2 43478.5 1052.74 <.001 0.728
Enjuagatorio 3 Resina 2144 6 357.4 865 <.001 0018
Residual 4460 108 41.3
Note. Type 3 Sums of Squares
Between Subjects Effects
Sum of Squares df Mean Square F ] n
Enjuagatorio 3554 3 1184.6 2868 <001 0.03
Resina 86957 2 43478.5 1052.74 <.001 0.728
Enjuagatorio 3 Resina 2144 6 357.4 8565 <.001 0018
Residual 4460 108 413
= —=
Note. Type 3 Sums of Squares
Post Hoc Tests
Post Hoc Comparisons - RM Factor 1 3 Enjuagatorio
Comparison
RM Factor 1 Enjuagatorio Resina RM Factor 1 Enjuagatorio Resina Mean Difference SE df t Pruiey
Variacién 14 dias Saliva artificial 7350XT - Variacion 14 dias Saliva artificial Tetric EvoCeram 0016 0027 108 -0.5918 1
- Variacion 14 dias Saliva artificial Polofil NHT 0.00173 0027 108 0064 1
- Variacion 14 dias CHX0,12% Z350XT -0.01948 0027 108 0.7204 1
- Variacion 14 dias CHX0,12% Tetric EvoCeram -0.05181 0027 108 19167 096
- Variacion 14 dias CHX0,12% Polofil NHT 0.06419 0027 108 2.3745 0.76
- Variacion 14 dias CPCO,075% Z350XT 4.95E-06 0027 108 1.836-04 1
- Variacion 14 dias CPC0,075% Tetric EvoCeram -0.06761 0027 108 -2.501 0673
- Variacion 14 dias CPCO,075% Polofil NHT 0.02583 0027 108 09556 1
- Variacion 14 dias CHX 0,12%-CPC 0,05% Z350XT -0.13417 0027 108 4.9633 <.001
- Variacion 14 dias CHX 0,12%-CPC 0,05% Tetric EvoCeram -0.05375 0027 108 -1.9884 0943
- iaci CHX 0,12%-CPC 0,05% Polofil NHT -0.10168 0027 108 37614 0.046
- saliva artif Z350XT 0.05558 00172 108 3.2345 019
- Saliva artificial Tetric EvoCeram 007286 00284 108 2565 0625
- saliva artificial Polofil NHT 007115 00284 108 2.5047 067
- CHX0,12% Z350XT 0.06639 00284 108 23372 0784
- Variacion a 21 dias CHX0,12% Tetric EvoCeram 0.00735 00284 108 02589 1
- Variacion a 21 dias CHX0,12% Polofil NHT 0.13645 00284 108 4.8034 0.001
- Variacién a 21 dias CPCO,075% Z350XT 0.1208 00284 108 42527 0.009
- Variacion a 21 dias CPCO,075% Tetric EvoCeram -0.02893 00284 108 -1.0183 1
- Variacion a 21 dias CPCO,075% Polofil NHT 0.12204 00284 108 4328 0.007
- Variacién a 21 dias CHX 0,12%-CPC 0,05% Z350XT -0.09615 00284 108 3.3847 0131
- Variacion a 21 dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 00284 108 -15383 0997
- Variacion a 21 dias CHX 0,12%-CPC 0,05% Polofil NHT 00284 108 -2.6063 0594
Tetric EvoCeram - Variacion 14 dias Saliva artificial Polofil NHT 0027 108 06557 1
- Variacion 14 dias CHX0,12% 2350XT 0027 108 -0.1287 1
- Variacion 14 dias CHX0,12% Tetric EvoCeram 0027 108 1325 1
- Variacion 14 dias CHX0,12% Polofil NHT 0027 108 2.9663 0335
- Variacion 14 dias CPCO0,075% 2350XT 0027 108 0592 1
- Variacion 14 dias CPCO,075% Tetric EvoCeram 0027 108 1.9092 0962
- Variacion 14 dias CPC0,075% Polofil NHT 0027 108 1.5473 0997
- Variacion 14 dias CHX 0,12%-CPC 0,05% 2350XT 0027 108 -43715 0.006
- Variacion 14 dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 0027 108 1.3967 0999
- Variacion 14 dias CHX 0,12%-CPC 0,05% Polofil NHT 0027 108 -3.1696 022
- Variacion a 21 dias Saliva artificial 2350XT 00284 108 2.5197 0659
- Variacion a 21 dias Saliva artificial Tetric EvoCeram 00172 108 51713 <.001
- Variacion a 21 dias Saliva artificial Polofil NHT 00284 108 3.0678 0274
- Variacion a 21 dias CHX0,12% 2350XT 00284 108 2.9004 0378
- Variacién a 21 dias CHX0,12% Tetric EvoCeram 00284 108 0822 1
- Variacion a 21 dias CHX0,12% Polofil NHT 00284 108 53666  <.001
- Variacion a 21 dias CPCO,075% 2350XT 00284 108 48158 0.001
- Variacién a 21 dias CPCO,075% Tetric EvoCeram 00284 108 0.4551 1
- Variacion a 21 dias CPC0,075% Polofil NHT 00284 108 48911 <.001
- Variacion a 21 dias CHX 0,12%-CPC 0,05% 2350XT 00284 108 -2.8216 0433
- Variacién a 21 dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 00284 108 09751 1
- Variacion a 21 dias CHX 0,12%-CPC 0,05% Polofil NHT 00284 108 -2.0831 0926
Polofil NHT - Variacion 14 dias CHX0,12% 2350XT 0027 108 -0.7844 1
- Variacion 14 dias CHX0,12% Tetric EvoCeram 0027 108 1.9807 0.945
- Variacion 14 dias CHX0,12% Polofil NHT 0027 108 2.3105 0.801
- Variacion 14 dias CPCO,075% 2350XT 0027 108 -0.0638 1
- Variacion 14 dias CPCO,075% Tetric EvoCeram 0027 108 2.5649 0625
- Variacion 14 dias CPCO,075% Polofil NHT 0027 108 0.8916 1
- Variacion 14 dias CHX 0,12%-CPC 0,05% 2350XT 0027 108 -5.0272 <.001
- Variacion 14 dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 0027 108 20524 0923
- Variacion 14 dias CHX 0,12%-CPC 0,05% Polofil NHT 0027 108 -3.8254 0038
- Variacion a 21 dias Saliva artificial 2350XT 00284 108 1.8957 0.964
- Variacion a 21 dias Saliva artificial Tetric EvoCeram 00284 108 2.5041 067
- Variacion a 21 dias Saliva artificial Polofil NHT 00172 108 4.04 0019
- Variacién a 21 dias CHX 0,12% Z350XT 0.0284 108 2.2764 0.82
- Variacion a 21 dias CHX0,12% Tetric EvoCeram 00284 108 0.198 1
- Variacion a 21 dias CHX0,12% Polofil NHT 00284 108 47426 0.001
- Variacién a 21 dias CPCO0,075% Z350XT 0.0284 108 41918 0.011
- Variacion a 21 dias CPC0,075% Tetric EvoCeram 00284 108 10791 1
- Variacion a 21 dias CPCO0,075% Polofil NHT 00284 108 42671 0.009
- CHX 0,12%-CPC 0,05% Z350XT 0.0284 108 3.4456 0.112
- CHX 0,12%-CPC 0,05% Tetric EvoCeram 00284 108 -1.5992 0.995
- CHX 0,12%-CPC 0,05% Polofil NHT 00284 108 26671 0548
CHX 0,12% Z350XT - CHX 0,12% Tetric EvoCeram 0.027 108 1.1963 1
- CHX0,12% Polofil NHT 0027 108 3.0049 0.258
- Variacion 14 dias CPCO,075% 2350XT 0027 108 0.7206 1
- n 14 dias CPCO0,075% Tetric EvoCeram 0.027 108 1.7805 0.982
- Variacion 14 dias CPC0,075% Polofil NHT 004531 0027 108 1676 0991
- Variacion 14 dias CHX 0,12%-CPC 0,05% 2350XT -0.11469 0027 108 -4.2428 001
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CPCO,075% Z350XT
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CHX 0,12%-CPC 0,05% 7350XT
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Variacion a 21 dias saliva artificial 7350XT
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-0.00945
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0.027 108 -1.268 1

0.027 108 -3.041 0.289
00284 108 2.6422 0.567
0.0284 108 3.2506 0.183
0.0284 108 3.1903 0.21
0.0172 108 4.9972 <.001
0.0284 108 0.9445 1
0.0284 108 5.489 <.001
0.0284 108 4.9383 <.001
0.0284 108 0.3327 1
0.0284 108 5.0136 <.001
0.0284 108 -2.6991 0.524
0.0284 108 -0.8527 1
0.0284 108 -1.9207 0.959

0.027 108 4.2912 0.008

0.027 108 1.9169 0.96

0.027 108 -0.5842 1

0.027 108 2.8723 0.398

0.027 108 -3.0465 0.286

0.027 108 -0.0717 1

0.027 108 -1.8447 0.973
0.0284 108 3.7806 0.043
0.0284 108 4.389 0.006
0.0284 108 4.3287 0.007
0.0284 108 41613 0.013
0.0172 108 3.4434 0.113
0.0284 108 6.6275 <.001
0.0284 108 6.0767 <.001
00284 108 0.8058 1
0.0284 108 6.152 <.001
0.0284 108 -1.5607 0.997
00284 108 0.2858 1
0.0284 108 -0.7822 1

0.027 108 -23743 0.76

0.027 108 -4.8755 <.001

0.027 108 -1.4189 0.999

0.027 108 -7.3378 <.001

0.027 108 -4.3629 0.006

0.027 108 -6.1359 <.001
0.0284 108 -0.3031 1
0.0284 108 0.3053 1
0.0284 108 0.245 1
0.0284 108 0.0776 1
0.0284 108 -2.0008 0.939
0.0172 108 4.2053 0.011
0.0284 108 1.993 0.941
0.0284 108 -3.2779 0171
0.0284 108 2.0683 0.917
00284 108 -5.6444 <.001
0.0284 108 -3.7979 0.041
0.0284 108 -4.8659 <.001

0.027 108 -2.5011 0.672

0.027 108 0.9554 1

0.027 108 -4.9634 <.001

0.027 108 -1.9886 0.943

0.027 108 -3.7616 0.046
0.0284 108 1.9564 0.951
00284 108 2.5648 0.625
0.0284 108 2.5045 0.67
0.0284 108 23371 0.784
0.0284 108 0.2587 1
0.0284 108 4.8033 0.001
0.0172 108 7.0301 <.001
0.0284 108 1.0184 1
0.0284 108 43278 0.007
0.0284 108 -3.3849 0.131
0.0284 108 -1.5385 0.997
0.0284 108 -2.6064 0.594

0.027 108 3.4565 0.109

0.027 108 -2.4623 0.7

0.027 108 0.5125 1

0.027 108 -1.2605 1
0.0284 108 4.3366 0.007
0.0284 108 4.945 <.001
0.0284 108 4.8847 <.001
0.0284 108 47173 0.002
0.0284 108 2.6389 0.569
0.0284 108 7.1835 <.001
0.0284 108 6.6327 <.001
0.0172 108 2.2512 0.835
0.0284 108 6.708 <.001
0.0284 108 1.0047 1
0.0284 108 0.8417 1
0.0284 108 -0.2263 1

0.027 108 -5.9188 <.001

0.027 108 -2.944 0.349

0.027 108 -4.717 0.002
0.0284 108 1.0472 1
0.0284 108 1.6556 0.993
00284 108 1.5953 0.995
0.0284 108 1.4279 0.999
0.0284 108 -0.6505 1
00284 108 3.8941 0.031
0.0284 108 3.3433 0.146
0.0284 108 -1.9276 0.958
0.0172 108 5.6515 <.001
0.0284 108 -4.2941 0.008
0.0284 108 -2.4476 0.711
00284 108 -3.5156 0.093

0.027 108 2.9748 0329

0.027 108 1.2018 1
0.0284 108 6.6798 <.001
0.0284 108 7.2882 <.001
0.0284 108 7.2279 <.001
0.0284 108 7.0605 <.001
0.0284 108 4.9821 <.001
0.0284 108 9.5267 <.001
0.0284 108 8.9759 <.001
0.0284 108 3.705 0.054
0.0284 108 9.0512 <.001
0.0172 108 2.2128 0.855
0.0284 108 3.1849 0.212
0.0284 108 2117 0.899

0.027 108 -1.773 0.983
0.0284 108 3.8488 0.035
0.0284 108 4.4573 0.004
0.0284 108 4.3969 0.005
0.0284 108 4.2295 0.01
00284 108 2.1512 0.884
0.0284 108 6.6957 <.001
0.0284 108 6.145 <.001
00284 108 0.874 1
0.0284 108 6.2202 <.001
0.0284 108 -1.4924 0.998
0.0172 108 0.5852 1
0.0284 108 -0.714 1
0.0284 108 5.5361 <.001
0.0284 108 6.1445 <.001
0.0284 108 6.0842 <.001
0.0284 108 5.9167 <.001
0.0284 108 3.8384 0.036
0.0284 108 8.3829 <.001
0.0284 108 7.8322 <.001
0.0284 108 2.5612 0.628
00284 108 7.9075 <.001
0.0284 108 0.1948 1
0.0284 108 2.0412 0.927
0.0172 108 1.6089 0.995
0.0297 108 0.5816 1
0.0297 108 0.5239 1
0.0297 108 0.3639 1
0.0297 108 -1.6228 0.994
0.0297 108 27213 0.507
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- CPC0,075% Z350XT 0.06522 0.0297 108 2.1949 0.864
- Variacion a 21 dias CPCO0,075% Tetric EvoCeram -0.0845 0.0297 108 -2.8436 0.418
- Variacion a 21 dias CPCO0,075% Polofil NHT 0.06736 0.0297 108 2.2668 0.826
- Val n a 21 dias CHX 0,12%-CPC 0,05% Z350XT -0.15173 0.0297 108 -5.1058 <.001
- Variacion a 21 dias CHX 0,12%-CPC 0,05% Tetric EvoCeram -0.09928 0.0297 108 -3.3408 0.147
- Variacion a 21 dias CHX 0,12%-CPC 0,05% Polofil NHT -0.12961 0.0297 108 -4.3616 0.006
Tetric EvoCeram - Variacién a 21 dias Saliva artificial Polofil NHT -0.00171 0.0297 108 -0.0577 1
- CHX 0,12% Z350XT -0.00647 0.0297 108 -0.2177 1
- CHX 0,12% Tetric EvoCeram -0.06551 0.0297 108 -2.2044 0.859
- CHX 0,12% Polofil NHT 0.06359 0.0297 108 2.1397 0.889
- CPC0,075% Z350XT 0.04794 0.0297 108 1.6133 0.995
- CPC0,075% Tetric EvoCeram -0.10179 0.0297 108 -3.4252 0.118
- CPC0,075% Polofil NHT 0.05008 0.0297 108 1.6852 0.991
- Variacion a 21 dias CHX 0,12%-CPC 0,05% Z350XT -0.16901 0.0297 108 -5.6874 <.001
- Variacion a 21 dias CHX 0,12%-CPC 0,05% Tetric EvoCeram -0.11656 0.0297 108 -3.9223 0.028
- Variacién a 21 dias CHX 0,12%-CPC 0,05% Polofil NHT -0.1469 0.0297 108 -4,9432 <.001
Polofil NHT - Variacion a 21 dias CHX 0,12% Z350XT -0.00476 0.0297 108 -0.16 1
- Variacion a 21 dias CHX 0,12% Tetric EvoCeram -0.06379 0.0297 108 -2.1467 0.886
- Variacion a 21 dias CHX 0,12% Polofil NHT 0.0653 0.0297 108 2.1974 0.862
- Variacion a 21 dias CPCO0,075% Z350XT 0.04966 0.0297 108 1.6709 0.992
- Variacion a 21 dias CPC0,075% Tetric EvoCeram -0.10007 0.0297 108 -3.3676 0.137
- Variacion a 21 dias CPCO0,075% Polofil NHT 0.05179 0.0297 108 1.7429 0.986
- Variacion a 21 dias CHX 0,12%-CPC 0,05% Z350XT -0.1673 0.0297 108 -5.6297 <.001
- Variacion a 21 dias CHX 0,12%-CPC 0,05% Tetric EvoCeram -0.11485 0.0297 108 -3.8647 0.033
- Variacion a 21 dias CHX 0,12%-CPC 0,05% Polofil NHT -0.14518 0.0297 108 -4.8856 <.001
CHX 0,12% Z350XT - Variacion a 21 dias CHX 0,12% Tetric EvoCeram -0.05904 0.0297 108 -1.9867 0.943
- Variacién a 21 dias CHX 0,12% Polofil NHT 0.07006 0.0297 108 23574 0.771
- Variacion a 21 dias CPCO0,075% Z350XT 0.05441 0.0297 108 1.831 0.976
- Variacion a 21 dias CPCO0,075% Tetric EvoCeram -0.09532 0.0297 108 -3.2075 0.202
- Variacién a 21 dias CPC0,075% Polofil NHT 0.05655 0.0297 108 1.9029 0.963
- Variacion a 21 dias CHX 0,12%-CPC 0,05% Z350XT -0.16254 0.0297 108 -5.4696 <.001
- Variacion a 21 dias CHX 0,12%-CPC 0,05% Tetric EvoCeram -0.11009 0.0297 108 -3.7046 0.054
- Variacién a 21 dias CHX 0,12%-CPC 0,05% Polofil NHT -0.14043 0.0297 108 -4.7255 0.002
Tetric EvoCeram - Variacion a 21 dias CHX 0,12% Polofil NHT 0.12909 0.0297 108 4.3442 0.007
- Variacion a 21 dias CPCO0,075% Z350XT 0.11345 0.0297 108 3.8177 0.039
- Variacién a 21 dias CPC0,075% Tetric EvoCeram -0.03628 0.0297 108 -1.2208 1
- Variacion a 21 dias CPCO0,075% Polofil NHT 0.11559 0.0297 108 3.8897 0.031
- Variacion a 21 dias CHX 0,12%-CPC 0,05% Z350XT -0.1035 0.0297 108 -3.4829 0.102
- Variacién a 21 dias CHX 0,12%-CPC 0,05% Tetric EvoCeram -0.05105 0.0297 108 -1.7179 0.988
- Variacion a 21 dias CHX 0,12%-CPC 0,05% Polofil NHT -0.08139 0.0297 108 -2.7388 0.494
Polofil NHT - Variacion a 21 dias CPC0,075% Z350XT -0.01565 0.0297 108 -0.5265 1
- Variacién a 21 dias CPC0,075% Tetric EvoCeram -0.16537 0.0297 108 -5.565 <.001
- Variacion a 21 dias CPCO0,075% Polofil NHT -0.01351 0.0297 108 -0.4545 1
- Variacion a 21 dias CHX 0,12%-CPC 0,05% Z350XT -0.2326 0.0297 108 -7.8271 <.001
- Variacién a 21 dias CHX 0,12%-CPC 0,05% Tetric EvoCeram -0.18015 0.0297 108 -6.0621 <.001
- Variacion a 21 dias CHX 0,12%-CPC 0,05% Polofil NHT -0.21048 0.0297 108 -7.083 <.001
CPC0,075% Z350XT - Variacion a 21 dias CPCO0,075% Tetric EvoCeram -0.14973 0.0297 108 -5.0385 <.001
- Variacion a 21 dias CPCO0,075% Polofil NHT 0.00214 0.0297 108 0.072 1
- Variacion a 21 dias CHX 0,12%-CPC 0,05% Z350XT -0.21695 0.0297 108 -7.3006 <.001
- Variacion a 21 dias CHX 0,12%-CPC 0,05% Tetric EvoCeram -0.1645 0.0297 108 -5.5356 <.001
- Variacion a 21 dias CHX 0,12%-CPC 0,05% Polofil NHT -0.19484 0.0297 108 -6.5565 <.001
Tetric EvoCeram - Variacion a 21 dias CPCO0,075% Polofil NHT 0.15187 0.0297 108 5.1105 <.001
- Variacion a 21 dias CHX 0,12%-CPC 0,05% Z350XT -0.06722 0.0297 108 -2.2621 0.829
- Variacion a 21 dias CHX 0,12%-CPC 0,05% Tetric EvoCeram -0.01477 0.0297 108 -0.4971 1
- Variacion a 21 dias CHX 0,12%-CPC 0,05% Polofil NHT -0.04511 0.0297 108 -1.518 0.998
Polofil NHT - Variacion a 21 dias CHX 0,12%-CPC 0,05% Z350XT -0.21909 0.0297 108 -7.3726 <.001
- Variacion a 21 dias CHX 0,12%-CPC 0,05% Tetric EvoCeram -0.16664 0.0297 108 -5.6076 <.001
- Variacion a 21 dias CHX 0,12%-CPC 0,05% Polofil NHT -0.19698 0.0297 108 -6.6285 <.001
CHX 0,12%-CPC 0,05% Z350XT - Variacion a 21 dias CHX 0,12%-CPC 0,05% Tetric EvoCeram 0.05245 0.0297 108 1.765 0.984
- Variacion a 21 dias CHX 0,12%-CPC 0,05% Polofil NHT 0.02211 0.0297 108 0.7441 1
Tetric EvoCeram - Variacion a 21 dias CHX 0,12%-CPC 0,05% Polofil NHT -0.03034 0.0297 108 -1.0209 1
il e e S e =
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COMITE INSTITUCIONAL DE ETICA EN i
INVESTIGACION C I E NT | F IC/‘

CONSTANCIA N° 140-CIEI-CIENTIFICA-2022

El presidente del Comité Institucional de Etica en Investigacién de la Universidad
Cientifica del Sur (CIEI-CIENTIFICA) da constancia que el proyecto de investigacion,
cuyos datos se registran a continuacion, ha sido aprobado por el CIEI-CIENTIFICA.

Codigo de registro: 891-2021-POS53

Titulo: Efecto in vitro de enjuagatorios bucales en la
microdureza de tres diferentes resinas compuestas
nanohibridas

Investigador(a): Jhonn Luis Bernaldo Faustino

La aprobacion del proyecto de investigacion implica que el documento presentado a
evaluacion cumple con los lineamientos de Universidad en materia de investigacion y
ética, los cuales se sustentan en la normativa internacional vigente. Adicionalmente, en
el contexto de la pandemia de enfermedad por COVID-19, le recomendamos cumplir
con las normas publicadas por el estado peruano (accesos, medidas de bioseguridad,
etc.) y tener los permisos de las instituciones en las que realizara el estudio antes de
ejecutarlo.

En tal sentido, esta aprobacion carecera de valor si es que el proyecto de investigacion
arriba indicado es modificado de cualquier forma. Toda enmienda, anadido, eliminaciéon
o eventualidad (eventos adversos, elc.) posterior a la fecha de aprobaciéon debe ser
reportado al CIEI-CIENTIFICA.

La vigencia de la aprobacion de este documento es de dieciocho (18) meses (hasta el
18 de octubre del 2023), periodo en el que puede desarrollarse el proyecto. Cualquier
tramite para su rencvacion debera ser enviado antes del término de la vigencia de este
documento, debiendo suspenderse todo desarrollo hasta que la renovacion sea
aprobada. La presente aprobacion seria ratificada en la sesion del CIEI méas proxima.

Villa El Salvador, 19 de abril de 2022

d:f“-
Mg\ Fulton Paul Rivera Albinagorta
Presidente
Comité Institucional de Etica en Investigacion
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RESOLUCION DIRECTORAL DE ACEPTACION DEL PROYECTO DE TESIS
Y NOMBRAMIENTO DEL ASESOR

RESOLUCION DIRECTORAL DE LA CARRERA DE ESTOMATOLOGIA
N? 066-DACE-DAFCS-U. CIENTIFICA-2022

Lima, 05 de mayo del 2022

VISTO:

El informe técnico del Comité Institucional de Etica en Investigacion de la Universidad
Cientifica del Sur con codigo N° 891-2021-POS53, se aprucba el proyecto de Tesis
Titulado: “EFECTO IN VITRO DE ENJUAGATORIOS BUCALES EN LA
MICRODUREZA DE TRES DIFERENTES RESINAS COMPUESTAS
NANOHIBRIDAS” presentado por JHONN LUIS BERNALDO FAUSTINO.

CONSIDERANDO:

Que, de acuerdo al Reglamento General de la Universidad Cientifica del Sur y los reglamentos
de pre/posgrado para obtener ¢l Grado Académico de MAESTRO EN ESTOMATOLOGIA en
la Carrera de Estomatologia de la Universidad Cientifica del Sur. se debe desarrollar un trabajo
de investigacion.

Que. de acuerdo con la normativa vigente de la Universidad Cientifica del Sur. en uso de las
atribuciones conferidas al Director Académico de Carrera.

SE RESUELVE:

ART. 1°: APROBAR E INSCRIBIR ¢l Proyecto de Tesis titulado: “EFECTO IN VITRO DE
ENJUAGATORIOS BUCALES EN LA MICRODUREZA DE TRES DIFERENTES
RESINAS COMPUESTAS NANOHIBRIDAS” de el/la Bach.
JHONN LUIS BERNALDO FAUSTINO, con registro: N 891-2021-POS353 y establecer el
inicio de periodo de ejecucion del mencionado proyecto, 19 de abril del 2022.

ART. 2°: NOMBRAR Asesor/a del trabajo de tesis sefalado. a al/la Dra. Julissa Amparo
Dulanto Vargas.

Registrese. comuniquese y archivese.

Dr. Claudio Pena Soto
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Introduction. Daily wse of different mouthrinses at home or in the dental otfice can alter the propertscs of resm hardness. The present
study aimed to compare Vickers microhardness { VHN) i vityo of nanohybeid composite resins (NCRa) immersed in moothrinses
Materials amd Metiods. In total, 120 discs {10 « 2 mm) were prepared from three NCR shade A2 (1 = 407group) with Fltek ™ 7350 X1
(Z350XT), Tetric EvolCeram (TEC), and Polofl NHT (PNHT), The specimens were incubated in artificial saliva (37°C x 24 hr

Specimens were distnbuted into four moathrimses (= 10/group) of artificial saliva (comtrol), chiorhexaidine (CHX 0.12%, pH 5.46)
cetylpyridame chloride (CPC 0.075%, pi 584), and CHX 0L12% + CPC 0.05% (pH 6.2) (2 timew/day, 2" w 12 lr). The VHN {300 gt/ 107)
was measured after 24 hr, 14, and 21 dayx. Data were analyzed by three-way analysis of varance, followed by post hoc Tukey analysis at

0.05 level of significance. Results. The results revealed a global effect of the interaction of the mouthrinses  time between NRC evalualed
(P=0.001). Baseltne VHN in PNHT and Z350XT was higher than TEC. Within each group of NCR, VHN of CHX + CPC> other
mosthrmses (PNHT/14 days; Z350XT/21 days), and >CPC (Z350XT/14 days) In mouthnnses-mtragroups, VHN of PNHT and
Z350XT decreased at {4 days (CHX. CPC) and was maintained aver time in NCR (CHX + CPC). VHN-TEC was similar among groups

Conclusion. Microhardness showed differences due to the interaction of the type of NCR. the composstion of the mouthrinses, and time
VHN decreased after 14 days and was mose affected in compaosite resns with lower filler content and in mouthrinses with a lower pi

1. Introduction

Toothbrushing is the main conventional mcthod of oral
hygicene to prevent oral discases. It is well known that this
cleaning requires other mechanical procedures, such as den-
tal flossing [1]. However, situations can arise that prevent
dental biofilm control. and people resort to the use of oral
rinses, which are usually available without a dental prescrip-
tion. Recent reviews of certain rinses for adjunctive use rec-
ognize the beneficial effect on plaque reduction, as in the casc
of chlorhexidine (CHX) and cetylpyridine chloride (CPC)
after four weeks of use. However, some side effects, such as
extrinsic tooth staining, calculus, and taste alteration, arc also
reported [1, 2]

" Oral rinses are formulated from essential ails, salts pre-
servatives, and water and have a shightly acidic pH [3, 4). They
may contain various concentrations of aloohol, although “free

alcohol™ rinses containing broad-spectrum  antimicrobial
agents such as cationic biguanide (CHX), cationic quaternary
ammonium (CPC), and the combination of both (CHX
+ CPC) are increasingly being marketed for common or office
use [3, 51 Duc to the COVID-19 pandemic, the virucidal
benefits of these mouthrinses in dental procedures have
been studied [6, 7]

Composite resin has been used for more than 60 years
and is the universally accepted restorative material The
demand for high functional esthetics has led to a rapid mod-
ification of this material, mainly focusing on its monomeric
components, including particke size, shape, and loading {8]
Modern “nanchybrid® composite resins are characterized by
the presence of silica fillers of different sizes. such as nano
(20-75nm) and submicron (<1 um) particles [9]. Their fre-
quent use is duc to their versatility in restoring both anterior
and posterior tecth [10]. The varicty of filler sizes among
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