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ABSTRACT

Obijective: This study aims to evaluate caries arrest properties of a liquid solution containing a
natural colloidal mineral compound with 40 ppm pure silver nanoparticles (AgNP) as a
mouthwash in school-age children. This product is available in Brazil, the United States, Europe,
Asia, and Oceania for its claimed germicidal action against pathogenic organisms, including
gastrointestinal problems, skin wounds, and respiratory conditions; however, it is not for treating
dental infections. Method: This randomized, double-masked clinical trial was conducted in a
public school in the city of Recife, Brazil. The sample consisted of 104 children aged 6 to 9 years
of both sexes. The chosen product was Almacura® brand Colloidal Silver. A group of calibrated
dentists from the University of Pernambuco performed a dental inspection and recorded the dmft
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and DMFT index of the children. After the baseline evaluation, the children were randomly
assigned into two groups. In Group 1 (intervention), children rinsed their teeth with the
experimental solution. Children in Group 2 (control) brushed their teeth only with fluoridated
toothpaste. Children had supplies of toothbrushes and fluoridated toothpaste. The first follow-up
exam, assessing caries progress, was at a three-month interval. Arrested caries were those whose
activity ceased within three months. Result: This study indicated that the AgNP solution
mouthwash arrested carious lesions on its own within three months. The analytical statistics
revealed a significant association between caries arrest and the use of the product (P < 0.05).
However, the efficacy indicated an NNT of 6, meaning that six children need to be treated to
prevent caries in one child. Conclusion: An AgNP product already marketed in several countries
may serve as a coadjuvant method to prevent dental decay in children, to be used in conjunction
with traditional methods, thereby increasing their effectiveness in combating dental disease. The
product is low-cost and easy to apply.

Keywords: Preventive Dentistry. Silver. Dental Caries. Children.
RESUMO

Obijetivo: Este estudo visa avaliar as propriedades de parada de carie de uma solugdo liquida
contendo um composto mineral coloidal natural com 40 ppm de nanoparticulas de prata pura
(AgNP) como enxaguante bucal em criancas em idade escolar. Este produto esta disponivel no
Brasil, Estados Unidos, Europa, Asia e Oceania por sua suposta acdo germicida contra
organismos patogénicos, incluindo problemas gastrointestinais, feridas de pele e condicdes
respiratorias; no entanto, ndo € para tratar infeccGes dentarias. Método: Este ensaio clinico
randomizado, duplo-cego, foi conduzido em uma escola publica na cidade de Recife, Brasil. A
amostra foi composta por 104 criancas de 6 a 9 anos de ambos os sexos. O produto escolhido foi
a Prata Coloidal da marca Almacura®. Um grupo de dentistas calibrados da Universidade de
Pernambuco realizou uma inspecdo odontoldgica e registrou o ceo-d e o indice CPO-D das
criancas. Apos a avaliacdo inicial, as criancas foram aleatoriamente divididas em dois grupos. No
Grupo 1 (intervencdo), as criangas enxaguaram os dentes com a solucdo experimental. As
criancas do Grupo 2 (controle) escovaram o0s dentes apenas com creme dental fluoretado. As
criancas tinham suprimentos de escovas de dente e creme dental fluoretado. O primeiro exame
de acompanhamento, avaliando o progresso da céarie, foi em um intervalo de trés meses. Caries
paradas foram aquelas cuja atividade cessou dentro de trés meses. Resultado: Este estudo indicou
que o enxaguante bucal com solucdo AgNP paralisou as lesbes de carie por si s dentro de trés
meses. A estatistica analitica revelou uma associa¢do significativa entre a parada da carie e 0 uso
do produto (P < 0,05). No entanto, a eficacia indicou um NNT de 6, o que significa que seis
criangas precisam ser tratadas para prevenir a carie em uma crianga. Conclusdo: Um produto
AgNP ja comercializado em varios paises pode servir como um método coadjuvante para prevenir
a carie dentaria em criangas, para ser usado em conjunto com métodos tradicionais, aumentando
assim sua eficacia no combate & doenca dentéria. O produto é de baixo custo e facil aplicacéo.

Palavras-chave: Odontologia Preventiva. Prata. Cérie Dentaria. Criangas.
RESUMEN
Obijetivo: Este estudio tiene como objetivo evaluar las propiedades de detencion de caries de una

solucion liquida que contiene un compuesto mineral coloidal natural con 40 ppm de
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nanoparticulas de plata pura (AgNP) como enjuague bucal en nifios en edad escolar. Este
producto esta disponible en Brasil, Estados Unidos, Europa, Asia y Oceania por su supuesta
accion germicida contra organismos patdgenos, incluyendo problemas gastrointestinales, heridas
en la piel y afecciones respiratorias; sin embargo, no esta destinado al tratamiento de infecciones
dentales. Método: Este ensayo clinico aleatorizado, doble ciego, se llev6 a cabo en una escuela
publica en la ciudad de Recife, Brasil. La muestra consistié en 104 nifios de 6 a 9 afios de ambos
os sexos. El producto elegido fue Plata Coloidal marca Almacura®. Un grupo de dentistas
calibrados de la Universidad de Pernambuco realiz6 una inspeccion dental y registro el indice cao
y el indice CPOD de los nifios. Después de la evaluacion inicial, los nifios fueron asignados
aleatoriamente a dos grupos. En el Grupo 1 (intervencién), los nifios se enjuagaron los dientes
con la solucién experimental. Los nifios del Grupo 2 (control) se cepillaron los dientes solo con
pasta dental fluorada. Los nifios tenian suministros de cepillos de dientes y pasta dental fluorada.
El primer examen de seguimiento, que evalud el progreso de la caries, se realizé en un intervalo
de tres meses. Las caries detenidas fueron aquellas cuya actividad ceso6 en un plazo de tres meses.
Resultado: Este estudio indico que el enjuague bucal con solucion de AgNP detuvo las lesiones
cariosas por si solo en un plazo de tres meses. Las estadisticas analiticas revelaron una asociacion
significativa entre la detencion de la caries y el uso del producto (P < 0,05). Sin embargo, la
eficacia indicé un NNT de 6, lo que significa que se necesitan tratar seis nifios para prevenir la
caries en un nifio. Conclusion: Un producto de AgNP ya comercializado en varios paises puede
servir como un método coadyuvante para prevenir la caries dental en nifios, para ser utilizado
junto con los métodos tradicionales, aumentando asi su eficacia en el combate de la enfermedad
dental. El producto es de bajo costo y facil de aplicar.

Palabras clave: Odontologia Preventiva. Plata. Caries Dental. Nifios.
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INTRODUCTION

According to a 2022 report by the World Health Organization (WHO), dental caries is a
public health problem worldwide, with approximately 2 billion cases in permanent teeth and 510
million in deciduous teeth, causing chronic pain, infections, and even psychosocial changes,
affecting the quality of life of children and their families (1,2).

Dental caries affect more vulnerable and disadvantaged populations, especially children,
highlighting health inequality. Poor oral health can be associated with school absenteeism and
lower academic performance in children, resulting in lower grades (3).

Historically, silver compounds have been used for over 100 years as antimicrobial agents
to treat various infections, including halting the progression of dental caries. This preparation was
later combined with fluoride, resulting in Silver Diamino Fluoride (SDF), which has a high
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concentration of silver, approximately 280,000 ppm, varying according to the manufacturer, and
is very popular in Japan, China, Argentina, and Australia. It has proven to be an effective
therapeutic agent for stopping dental caries efficiently. However, due to the formation of
molecular silver, the compounds stain the tooth surface and can cause ulcerations in the mucosa
(4,5).

To overcome the disadvantages of SDF, more recently, Nano Silver Fluoride (NSF), a
colloid of silver nanoparticles (AgNPs) with much lower concentrations of silver, at 400 ppm and
600 ppm, is non-toxic and does not stain tooth enamel black (6,7). Arnaud et al. (7) reported that
NSF-based compounds can increase access to dental care for poor children due to their low cost
and simple topical application on decayed tooth surfaces.

AgNP-based solution products are widely available in the international market,
particularly in several countries across the Americas, Europe, Asia, and Oceania, as cosmetics
that utilize AgNP technology for their antimicrobial, antiseptic, and anti-inflammatory properties
(8). In Brazil, AgNP solutions have been available on the market under various brands for over
30 years to treat gastrointestinal problems, skin wounds, and respiratory infections, as well as to
serve as deodorants, soaps, toothpaste, and mouthwashes, which claim to freshen breath and
maintain mouth health (9,10).

Among the brands available in Brazil, Almacura®, a 40ppm Colloidal Silver solution,
was chosen for this randomized controlled study due to its lower cost compared to other available
products. It is a liquid solution of a natural colloidal mineral compound containing pure AgNP
(silver1000), deionized water obtained through a low-voltage silver electrolysis reactor and has
a crystal clear color. It is marketed as having a highly germicidal action against pathogenic
organisms and is safe for human use (11). However, there is still no scientific evidence of its
action against dental pathogens or its ability to stop the progression of caries lesions.

Therefore, this study aimed to evaluate caries-arresting properties of Almacura 40ppm as
a mouthwash in school-age children to establish an effective, safe, and self-sustainable protocol
for treating this disease.

MATERIALS AND METHODS

This study was a randomized, double-masked clinical trial conducted in a public school
in the city of Recife, Brazil, following the CONSORT (Consolidated Standards of Reporting
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Trials) guidelines. The study population consisted of children aged 6 to 9 years of both sexes.
This study targeted children aged 6 to 7 years because, at this age, they have mixed dentition with
newly erupted first permanent molars and are capable of avoiding swallowing the solution.

The sample size calculation was based on the difference in proportion reported in a
previous study (7), with a significance level of 5%, a test power of 95%, and a success rate in the
application of the NSF of 67%, resulting in a sample size of 104 children. This study included
caries-free children or those presenting dental cavities in enamel and dentin. The prevalence of
caries was recorded according to the dmft/DMFT index (13,14). Non-cooperative children and
those with health conditions that prevented them from participating in the trial were excluded
from the sample.

The chosen silver nano solution was AlmacuraThis study was a randomized, double-
masked clinical trial conducted in a public school in the city of Recife, Brazil, following the
CONSORT (Consolidated Standards of Reporting Trials) guidelines. The study population
consisted of children aged 6 to 9 years of both sexes. The choice of age group was justified by
the presence of mixed dentition with newly erupted first permanent molars and the capability of
older children not to swallow the solution.

The sample size calculation was based on the difference in proportion reported in a
previous study (7), with a significance level of 5%, a test power of 95%, and a success rate in the
application of the NSF of 67%, resulting in a sample size of 104 children. This study included
caries-free children or those presenting dental cavities in enamel and dentin. The prevalence of
caries was recorded according to the dmft/DMFT index (13,14). Non-cooperative children and
those with health conditions that prevented them from participating in the trial were excluded
from the sample.

The chosen silver nano solution was Almacura Colloidal Silver, which the manufacturer
describes as a natural mineral compound formed by pure AgNP (Silver 1000), unalloyed with
other metals, suspended in pure deionized water. It was obtained through a low-voltage
electrolysis reactor using a slow production process. The Chemical department of the University
Federal de Pernambuco carried out the tests for characterization of the solution by UV-Visible
absorption spectroscopy (UV-Vis) and an Ocean Optics DH-2000 spectrophotometer with
deuterium and tungsten lamps and a 10 mm wide rectangular quartz cuvette. The Scanning

Transmission Electron Microscopy (STEM evaluated the shape of the nanoparticles.
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Two calibrated dentists performed data collection. The Interclass Correlation Coefficient
was obtained by the Kappa test, which was 0.81. The dentist who did not participate in the initial
examination performed the follow-up evaluation at the three-month interval. The examiners
recorded decayed, missing, and filled teeth in the deciduous and permanent dentition on a
standardized form. The examination was conducted in a school environment, utilizing visual and
tactile assessments with a wooden spatula, a WHO probe, and gauze to control saliva following
the biosafety protocols.

After initial assessment and recording of dmft and DMF the children were distributed,
through simple randomization performed by the Epi Info program, into two groups: Group 1
(Intervention) - the children rinsed their mouths with 20 ml of the experimental solution
(Almacura® Colloidal Silver 40 ppm) for 1 minute and took home toothbrushes and fluoridated
toothpaste; in Group 2 (control), the children brushed their teeth only with fluoridated toothpaste.

All children who participated in the study underwent follow-up examinations at 3-month
intervals to assess caries arrest or increase in caries. Regarding the outcome, the number of
paralyzed caries was considered those whose activities ceased within 3 months—children with
active caries lesions within this time were referred for clinical restorative treatment. Caroius
lesions were those observed in any tooth previously diagnosed as healthy or in the same tooth on
another site (figure 1).

Statistical calculations used the SPSS 20.0 statistical software. Data were analyzed by
descriptive method using absolute and relative measures, mean, standard deviation, and median.
An abnormal distribution pattern of data was identified using the Kolmogorov-Smirnov test
(p<0.001). Data were analyzed using the Mann-Whitney test and paired with the Wilcoxon test
to verify statistically significant differences at the 5% level. The efficiency of the solution to
arrest dental decay was measured by Relative Risk (RR): Odds Ratio (OR); Absolute Risk
Reduction (ARR): Difference between the risk in unexposed and exposed individuals and
Relative Risk Reduction (RRR), percentage of risk reduction in exposed individuals about the
risk in unexposed individuals and NNT, number needed to treat.

This research followed Resolution 466/2012 of the National Health Council (CNS) and
was approved by the Ethics and Research Committee of the Hematology and Hemotherapy
Foundation of Pernambuco (HEMOPE) under opinion number 4.346.698. Only children whose
guardians signed the Free and Informed Consent Form (FICF) and the Free and Informed Assent
Form (FICF) took part in this study.
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Figure 1: Randomization process map

RESEARCH QUESTION
Do silver nanoparticles prevent dental caries in
children?

ELIGIBILITY ASSESSMENT
n =120 (children aged 6-9 years, both sexes)
Excluded: n =16
Design: Double-blind randomized controlled

RECRUITMENT

clinical trial

RANDOMIZATION

n = 104 (randomized by simple random draw)

ALLOCATION

Allocated to Intervention (n = 52) Allocated to Control (n =52)

Test Group — Almacura 40 ppm Control Group — No intervention
44 children with caries 44 children with caries

Completed the study (n = 52 in each group)

Source: Prepared by the author
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Figure 2: Income statement

ANALYZED (n =52) ANALYZED (n =52)
2) Excluded from analysis: n =0 Excluded from analysis: n =0
N Had caries: 30 (57.7%) Had caries: 39 (75.0%)
2' Cavity-free: 22 (42.3%) Cavity-free: 13 (25.0%)
<ZE Improved: 14 Improved: 7
SAMPLE CHARACTERISTICS
o Total number of participants (n = 104)
2 e Overall mean number of decayed teeth:
5' * Ist assessment: 2.49 + 2.48
n * 2nd assessment: 2.34 £ 2.30
'E',:J o Age distribution:
* <7 years: 46 participants
+ >8 years: 58 participants
* No statistically significant differences
between age groups
o Sex distribution:
* Female: 41 participants
e Male: 63 participants
2X2 CONTINGENCY TABLE CA'—CU'—AT'R%'\'T?OF THE ODDS
froup Cavity free | Cavity free Total Odds grupo teste: 30/22 = 1,36
gNP + 8 (a) 22 (b) 52 Odds : -
Fluoridated grupo controle: 39/13 = 3,00
Toothpaste OR =390/858 =0,45
Fluoridated | 6 (0) 13 (d) 52 OR =0,45 (IC 95%: 0,23 - 0.89)
Toothpaste _ -
OR=(axd)/(bxc)=(30x13)/ (22 x 39) The OR = 0.45 indicates that the

EFFECT MEASURES

intervention group has a 55% lower
chance (1 - 0.45 = 0.55) of having
cavities compared to the control

group.

e Relative Risk (RR): 0.5910
o Relative Risk Reduction (RRR): 40,9%
e Absolute Risk Reduction (ARR): 17%
e Number Needed to Treat (NNT): 6

The treatment reduced the relative risk of
developing cavities by 40.9% compared to the
control group.

Source: Prepared by the author
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RESULTS

The Almacura® 40ppm solution underwent spectroscopy for characterization of the
chemical components of the solution and did not present a high absorption peak for silver
nanoparticles, as shown in Graph 1. The result indicates a low concentration of nanoparticles in

the sample. Most of the silver found in the sample were Ag+ ions.

Graph 1. UV-Visible absorption spectroscopy

Absorbance (a.u.)

300 400 500 600 700 800
Wavelenght (1)

Source: Prepared by the author

Scanning transmission electron microscopy revealed the presence of nanometric-sized
spherical particles in some regions of the grid (a carbon-coated copper grid) on which a drop of
the sample was deposited (Figures 2A-B). This result corroborates the hypothesis that there are
nanoparticles in the sample, but in low concentration, while most of the silver was dissolved in

its ionic form.

Figure 2A-B. Scanning transmission electron micr
- L'qun. T ® oo

oscopy (STEM)

e - —— -
SEM HV: 25.0 kV WD: 4.74 mm 1 MIRA3 TESCAN

1
SEM MAG: 400 kx Det: STEM Bright 200 nm
View field: 0.693 um  Date(m/d/y): 08/02/22

Source: Prepared by the author

CHICO-Nano
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Among the final sample of 104 individuals, it was possible to identify an average of 2.49
(x2.485) decayed teeth per child in the 1st evaluation; and 2.34 (+2.297) in the follow-up
evaluation. When comparing the control and test groups, it was possible to verify a significantly
lower mean number of decayed teeth in the children who received. the mouthwash (p<0.001).
Regarding sex and age, there was no statistically significant difference between the groups at
either of the two evaluation times (p>0.05) (Table 1).

Table 1. Comparative distribution of the number of decayed teeth between groups (n = 104). Brazil, 2024

1st Assessment

N Average DP Median p-value*
Group
Control 52 3.21 2.569 3.00 0.002
Test 52 1.77 2.193 1.00 )
Sex
Feminine 41 2.68 2.573 2.00 0.446
Masculine 63 2.37 2.438 2.00 )
Age (in years)
<7 46 291 2.674 2.00
>8 58 2.16 2.293 1.50 0.156
Total 104 2.49 2.485 2.00

2nd Assessment

N Average DP Median p-value*
Group
Control 52 3.29 2.508 3.00
Test 52 138 1586 1.00 <0.001
Sex
Feminine 41 2.46 2.430 2.00 0.631
Masculine 63 2.25 2.21 2.00 )
Age (in years)
<7 46 2.78 2.520 2.50
>8 58 1.98 2.056 1.00 0.134
Total 104 2.34 2.297 2.00

SD = Standard Deviation. *Trought the Mann-Whitney test.
Source: Prepared by the author

By analyzing the number of decayed teeth in the intervention group, it was possible to
observe a statistically significant reduction in caries between the 1st and 2nd evaluation of the

sample (p = 0.007), as presented in table 2.
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Table 2. Paired analysis of the number of decayed teeth at the different moments of evaluation in the intervention

group (n = 52). Brazil, 2024

Number of decayed teeth

N Average DP Median p-value**
Test group
1st evaluation 1.77 2.193 1.00
2nd evaluation 52 138 1586 1.00 0.007

SD = standard deviation. **Throught Wilcoxon test.

Source: prepared by the author.

Table 3: Baseline Sample Characteristics

Characteriscic

Total sample (n=104)

Statistical significance

Total participants 104 -
Decayed teeth (1st assessment) 249+2.48 -
Decayed teeth (2st assessment) 2.34+2.29 -

Ange distribution

< 7 years 46 (44.2%) No statistical difference
> 8 years 58 (55.8) Between ages
Sex distribution
Female 41 (39.4%) No statistical difference
male 63 (60.3%) Between sexes

Source: Prepared by the author

Table 4: Group Allocation and Baseline Caries Status
Group Allocated (n) Completed study (n) Children with caris at
baseline

Test group (Almacura 52 52 44
40ppm)
Control group 52 52 46
Total 104 104 90

Source: Prepared by the author

Table 5: Almacura 40ppm Solution Characteristics

Analysis method Finding Description
Uv-visible spectroscopy Low concentration of silver | Predominance of Ag + ions

nanoparticles

Transmission electron

Nanometric spherical particles

Confirms presence of nanoparticles

microscopy in low concentration
Source: Prepared by the author
Table 6: Clinical Outcomes by Group
Outcome Test group (n=52) Control group (n=52)
Had caries 30 (57.7%) 39 (75.0%)
Did not have caries 22 (42.3%) 13 (25.0%)
Improved 14 7

Revista DCS. 2025, v. 22, n. 82, p. 01-28.
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Table 7: Measures of Treatment Effect

Statistical measure Value outcomes

Relative risk (RR) 0,5910 Treated individuals are 0.591 times less likely to
have caries progression

Relative risk reduction (RRR) 0,409 40.9% reduction in relative risk

Absolute risk reduction 0,17 17% absolute reduction in caries risk

Number needed to treat (NNT) 6 6 children need treatment to prevent 1 case of
caries

Source: Prepared by the author

DISCUSSION

Colloidal silver has been used worldwide for many years, mainly in the United States,
oceania, and asia. It claims to be a therapeutic aid against pathogens in the human body. The
solution tested in this study for mouth rinse was almacura® colloidal silver, 40ppm, available on
the market, described by the manufacturer as a natural mineral compound formed by pure agnp
(silver 1000), unalloyed with other metals, suspended in pure deionized water, obtained through
a very low voltage electrolysis reactor through a slow production process.

Previous clinical trials tested the efficacy of silver products at various concentrations to
halt caries (24-30, 32). Those products include fluoride and chitosan in their formulation, which
may be active on their own against the progression of dental decay. Almacura® 40ppm agnp does
not contain other elements in its formulation, which may indicate that silver nanoparticles alone
can arrest dental caries.

Given that the size of the particles is inversely proportional to their antibacterial activity,
where silver nanoparticles 35 + 10 nm proved to be more effective in arresting dental caries than
chlorhexidine and silver diamine fluoride (sdf). At higher concentrations, silver nanoparticles can
agglomerate and increase in size, thereby compromising their cytotoxic capacity since
nanoparticles larger than 50 nm cannot penetrate the dentine tubules to prevent the penetration of
various pathogens (32). The present study tested a nanosilver product at a low concentration, and
the results indicated significant differences when compared to the control group.

Results of this study indicated that, in addition to the reduction of new carious lesions, 14
children in the treated group (26.9% of the participants) showed a halt in pre-existing lesions,
compared to 7 children in the control group (13.5%). This difference suggests that it is effective
in preventing the progress of new lesions but may also have a therapeutic effect on initial carious

lesions, contributing to the natural mechanisms of tooth remineralization.
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The efficacy of almacura® 40ppm therapy in preventing caries progression may be related
to multiple factors. This approach generally works by favoring the oral environment through the
remineralization of dental tissues, modulation of the cariogenic microbiota, and strengthening of
the host's natural defense mechanisms.

The 40.9% relative risk reduction indicates that the product is effective in halting dental
decay; however, at a low rate, it may suggest that it may be used in conjunction with other
traditional methods of caries prevention to enhance their effectiveness. The nnt of 6 indicates that
six children must be treated to benefit one child, which is not the most effective scenario for
making a significant impact in reducing caries when applied on its own.

The tested product can be combined with existing preventive methods, such as water
fluoridation programs, professional fluoride application methods, and oral health education.

The complementary nature of this intervention enables its integration into existing
therapeutic protocols without replacing the currently recommended evidence-based practices but
rather enhancing them.

Although the inferential statistical results indicated an association between caries arrest
and the use of the mouth rinse with the tested solution, the therapeutic measures revealed a 68%
reduction in the relative risk of developing new caries lesions, demonstrating a low preventive
impact of the intervention.

The relative risk reduction(rrr) of 40.9% confirms that treatment with almacura 40ppm
reduces a tiny proportion of dental decay. It was also observed that the relative risk (rr) was
0.5910, with those treated being 0.591 less likely to present caries progression.

In absolute terms, the absolute risk reduction (arr) was 17%, representing the direct
difference between the caries incidence rates observed in the two groups, which is low concerning
the potential to prevent the progression of dental decay in children.

The number needed to treat (nnt) was 6, indicating that for every six children treated with
almacura 40ppm, one additional carious lesion will be prevented, which is not the best scenario
expected from a therapeutic method to halt caries. Therefore, more studies on innovative
approaches for effectively arresting caries are still necessary to provide scientific evidence for
using the new products as real medication

This study demonstrated promising results regarding the efficacy of therapy with
almacura® 40ppm as a complement to conventional preventive treatment of dental caries in

children. The product may serve as a complementary method to the already established
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therapeutic protocols without replacing the currently recommended evidence-based practices but

rather enhancing them.

CONCLUSION

This study indicated that the 40 ppm AgNP solution, Colloidal Silver 40 ppm,
Almacura®, prevented the progression of dental caries in children; however, its efficacy is
limited, and its use is recommended as an additional aid to other evidence-based methods used to

arrest caries in children.
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APPENDIX

APPENDIX A - FREE AND INFORMED CONSENT FORM (FICF)

FREE AND INFORMED CONSENT FORM

(Prepared in accordance with Resolution 466/2012-CNS/CONEP)

Your child is being invited to participate in the study “Innovative Technique for Applying a
Sustainable Product to Stop Cavities in Children,” led by researcher Aronita Rosenblatt and her
research team: Monica Vilela Heimer, Débora Heloisa Silva de Brito, Thaysa Gomes Ferreira
Tendrio dos Santos, and Mabel Cristina Paiva. The main objective is to diagnose cavities and
analyze the effectiveness of products to prevent and stop cavities.

If you wish for your child to participate in this study, dental exams will be performed and
toothbrush and toothpaste Kits will be donated at no cost to you. The exam involves observing
the mouth using all the necessary techniques, safety, and hygiene, in accordance with the
standards of the World Health Organization and the Ministry of Health. The toothpastes and
solutions do not contain toxic substances or substances prohibited by ANVISA (National Health
Regulatory Agency). Individual data will not be disclosed under any circumstances, but the
research results will greatly contribute to better understanding the changes we are investigating
and preventing oral diseases.

Regarding risks and discomfort, there is the potential discomfort to the participant during the
clinical exam. Regarding mouthwashes, there are no studies in the literature on the risk of
poisoning from swallowing the product at the concentration used in the research. As a protective
measure for the participant, the clinical exam will be performed carefully and cautiously to avoid
discomfort, as without this type of touch, it will not be possible to detect the problem or direct
the patient appropriately. If parents/guardians feel that their children will be uncomfortable or
embarrassed during any of the exams in question, they have the right to withdraw their
participation. The expected benefits of this research are a reduction in cariogenic microorganisms
in the oral cavity, stopping and preventing caries lesions. If we diagnose an active caries lesion
that is not stopped within 30 days of using the products, we will inform you of the need for clinical
treatment as soon as possible.

We clarify that we will maintain all data that identifies the research participant anonymously and

under absolute confidentiality, during and after the end of the study, using only data inherent to
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the study's development for dissemination. This data will be archived under the responsibility of
the principal investigator. We also inform you that after the end of the research, all media that
could identify you, such as videos, photos, recordings, etc., will be destroyed, leaving nothing
that could compromise the anonymity of your participation now or in the future.

The child's guardian and the participating child will have the following rights: the guarantee of
clarification and answers to any questions; The freedom to abandon the research at any time
without harm to themselves or their treatment; the guarantee of privacy of their identity and
confidentiality of their information; and the guarantee that if any harm occurs to the participant
(or their guardian), the losses will be assumed by the researchers or the responsible institution,
including medical and hospital follow-up. Any additional expenses will be covered by the
researcher. If you have any questions or clarifications, you should contact the researchers through
the following contacts:

Dr. Aronita Rosenblatt (81) 9 7110-0013 / Dr. Débora Heloisa Silva de Brito - (81) 9 9948-9669
/ Dr. Thaysa Gomes Ferreira Tendrio dos Santos — (81) 9 9530-0718 / Dr. Monica Vilela Heimer
(81) 9 9969-1160 / Dr. Mabel Cristina Paiva M. Silva (81) 9 8779-5017. All with professional
address at: Av. Gov. Agamenon Magalhdes - Santo Amaro, Recife - PE, 50100-010. If your
questions are not resolved by the researchers or your rights are denied, please contact the Human
Research Ethics Committee, CEP: Av. Agamenon Magalh&es, S/N, Santo Amaro, Recife-PE, or
by phone: (81) 3183-3657 or by email: Comité.etica@upe.gov.br.

We request your understanding and cooperation by authorizing participation in the examination

and intervention in the box below.

guardian of the minor , after

having received all clarifications and being aware of his/her rights, agree to allow him/her to
participate in this research, and | also authorize the disclosure and publication of all information
provided by him/her, except for personal data, in scientific publications and events. | hereby sign
this agreement, together with the researcher, in two copies of equal content, with one copy

remaining in my possession and the other in the possession of the researcher(s).

Place: Date: )
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Signature of the minor's guardian Signature of the principal researcher

Fingerprint space
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APPENDIX B - FREE AND INFORMED CONSENT FORM (TALE)

FREE AND INFORMED ASSENT FORM
(Prepared in accordance with Resolution 466/2012-CNS/CONEP)

You are being invited to participate in the study "Innovative Technique for Applying a
Sustainable Product to Stop Cavities in Children,” led by researcher Aronita Rosenblatt and her
research team: Monica Vilela Heimer, Débora Heloisa Silva de Brito, Thaysa Gomes Ferreira
Tendrio dos Santos, and Mabel Cristina Paiva. The main objective is to diagnose cavities and
analyze the effectiveness of products to prevent and stop cavities.

If you wish to participate in this study, dental exams will be performed and toothbrush and
toothpaste Kits will be donated at no cost to you. The exam consists of an oral examination using
all the necessary techniques, safety, and hygiene, in accordance with the standards of the World
Health Organization and the Ministry of Health. The toothpastes and solutions do not contain
toxic substances or substances prohibited by ANVISA. Individual data will not be disclosed under
any circumstances, but the results of the study will greatly contribute to better understanding the
changes we are investigating and preventing oral diseases. Regarding risks and discomfort, there
is the potential discomfort to the participant during the clinical examination. Regarding
mouthwashes, there are no studies in the literature on the risk of poisoning from swallowing the
product at the concentration used in the study. As a protective measure for the participant, the
clinical examination will be performed carefully and cautiously to avoid discomfort, as without
this type of touch, it will not be possible to detect the problem or address it appropriately. If you
do not wish to participate, there will be no harm to you.

The expected benefits of this study are a reduction in cariogenic microorganisms in the oral
cavity, stopping and preventing caries lesions. If we diagnose an active caries lesion that is not
stopped within 30 days of using the products, we will inform the need for clinical treatment as
soon as possible.

We clarify that we will maintain anonymity and absolute confidentiality, during and after the
study, all data that identifies the research participant, using only data inherent to the study's
development for dissemination. This data will be archived under the responsibility of the principal
investigator. We also inform you that after the research is completed, any and all media that could

potentially identify you, such as videos, photos, recordings, etc., will be destroyed, leaving
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nothing that could compromise the anonymity of your participation now or in the future.
Participants will have the following rights: the guarantee of clarification and answers to any
questions; the freedom to abandon the research at any time without harm to themselves or their
treatment; the guarantee of privacy regarding their identity and the confidentiality of their
information; and the guarantee that if any harm occurs to the participant (or their guardian), the
losses will be borne by the researchers or the responsible institution, including medical and
hospital care. Any additional expenses will be borne by the researcher. If you have any questions
or require clarification, please contact the researchers using the following contact information:
Dr. Aronita Rosenblatt (81) 9 7110-0013 / Dr. Débora Heloisa Silva de Brito - (81) 9 9948-9669
/

Dr. Thaysa Gomes Ferreira Tenorio dos Santos — (81) 9 9530-0718 / Dr. Monica Vilela Heimer
(81) 9 9969-1160 / Dr. Mabel Cristina Paiva M. Silva (81) 9 8779-5017. All of them have their
professional address at: Av. Gov. Agamenon Magalhé&es - Santo Amaro, Recife - PE, 50100-010.
If your questions are not resolved by the researchers or your rights are denied, please contact the
Human Research Ethics Committee, CEP: Av. Agamenon Magalhédes, S/N, Santo Amaro, Recife-
PE, or by phone: (81) 3183-3657 or by email: Comité.etica@upe.gov.br.

We ask for your understanding and cooperation by authorizing your participation in the
examination and intervention in the box below.

l, , having

received all clarifications and being aware of my rights, agree to participate in this research and
authorize the disclosure and publication of all information transmitted, except personal data, in
scientific publications and events. | therefore sign this agreement, together with the researcher,
in two identical copies, with one copy remaining in my possession and the other in the possession

of the researcher(s).

Location: Date: /[
Participant's signature Principal investigator's signature
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| — Identification

1) Child's Name:

2) Guardian:

APPENDIX C - SURVEY FORM

SEARCH FORM

3) Telephone:

4) Age:

5) Sex: 1.() Male 2.() Female

18 17 16 15 12 21 22 23 24 26 27 28
55 52 51 61 62 63 64
85 82 1 72 73 T4

48 47 46 45 42 31 32 33 34 36 37 38
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ANNEX B — CONSOLIDATED OPINION OF THE CEP

FUNDAGAO DE
@ nemore HEMATOLOGIA E Reaa o™
HEMOTERAPIA DO ESTADO

PARECER CONSUBSTANCIADO DO CEP

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: Técnica inovadora de aplicagio de um produto sustentavel para paralisar cane em
criangas no nowo nonmal

Pesquisador: Aronita Rosenblatt

Area Tematica:

Versdo: 3

CAAE: 54240521.7.0000.5195

Instituigio Proponente: FUNDACAD UNIWERSIDADE DE PERNAMBUCO

Patrocinador Principal: Financiamento Préprio

DADOS DO PARECER

Mumero do Parecer: 6.047.001

Apresentagio do Projeto:

: Este estudo tem como objetivo comparar, através de um ensaio dinico randomizado, a eficacia na
pardisacgiio de carie dentaria da solugio liquida para bochechos de Nano Fluoreto de Prata (NFP) 600 ppm,
e um grupo controle exposto apenas ao dentifricio flucretade de 1.500 ppm, transformando a tecnologia
tradicional de uso binomial padcente/ proﬁssional em tecnologia de uso individual. Metodologia: O estudo
avaliara 350

criangas de 6§ e 7 anos de idade, adstritas nas Unidades de Sadde da Familia no municipio de Recife — FE,
Sara aplicado nas criangas um programa

de bochechos a cada 12 mesas, sendo avaliadas para 0 progresso de cane a cada sais 6 meses, durante
30 meses. O grupo controle, também sera

avaliado no mesmo periodo. Para a analise estatistica utilizaremos o indice ceo-d; os testes de Qui-
quadrado de Pearson e Exato de Fisher e Testes de Kolmogorov-Smirnov @ Mann-Whitney para comparar
as variaveis quantitativas entre os dois grupos. Teste kappa sera ulilizado para determinar o grau de
concordancia intra e interexaminad or
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Comparar, através de um ensaic clinice rmndomizado, a eficacia na paralisacio de carie dentaria da sclugio
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Coriresgles da Femoar 28T OO

deniiiricho uoretado de 1.500 ppm Objelive Secundanio:

+ Transformar tecnologla Tadicional de uso binomial pacentel profissional em tecnologla de uso Indvidual;-
Avalar o niman de lesles de cirles parallsadas nos Intenvalos de & meses, 12 mesas 18 messs, 24 meses
= 30 meses &M ofiangas partigpantes do programa de bochechos com

NFP com o6 nio particpantss, repetingo o5 bochechas a cada 12 meses;» Comparar 05 Fesuitatos obldos
no emprego da tecnologla de aplcag@o do procuto com estudics anteriores, com a mesma concentracdo do
HFP;= Avallar o envolvimenio da comunidade com Inldatha alraves do movimento de apaio e sollciagdo a5
Autoridacdes sanfianas 3 ndo descontimuldads o pograma.

Avallacae dos Rlacos & Beneflcios:

Risore:

Com o fse0 da pesquisa, esiad o possivel consirangimento da orianga e dos pais em relagho a possivals
pEIQUIias, cOMO 3 e SsC0VaGan, bem como duranie o exame dinico. 06 participantes terdo o drefto de se
FECLIEAT 3 Tesponder 3 perguntas que causem constrangimentos de qualquer naturezs. Aldm dissn, Dode 52T
que o pacienie sinta akgwm Incomodo duranie o exame. Mas sam esse Hipo de toque, no 5203 possivel
percebar o

2 prodlema nem encaminhia-o cometamenis. Sm relagae aos Dochechos, nao hd rabalhos na lkeEturs,
de riscos de envensnaments por deglulicao do produto na concentragao que sera uillzada na pesguisa.
[Ee=neficins:

{05 benefckas esperados COM O resultado desia pesquisa & gerar evidencla clenltiica sobre a eflcacla da
soiugSo liquida para bochecho do MFF 600 ppm @ as5im fEnsfonmar 3 fecnoingia tradicional de uso binomial
paciente! profssional am f2cnologla de uso Indhicual, Taciitando 3 manutencio da salde bucal das cangas
=2 grande exposigdo & doengas virals. Aldm disso, caso alguma lesdo de cane nao 523 paralsada pelo
prodio

pesgquisadn, 3 cianga serd encaminhada para o seu ratamento.

Comantinos & Conslderagies sobns a Pesquisa:
Metodologla Proposta:
Tipo de estudoTrata-se de um ensak clinlco "Real Life"52 de supenonidade, sequindo as guiselines o

CONSORT {Consolidated Standards of Reporting Triaks). Populacio & Amostra Crangas com 6 & 7 anos de
idade, de ambos 05 52X06, adstritas em Unidades de Saide da Familla locallzadas no Disinto Sanitano Il o

Muriclplio de Reclle - PE, que apresentem ou ndo lesdes de care. A escolha da faka etara se |usthica pela
resenga da denteao mists com os primelnss molares pemansniss 1Scam - erupcionados & pela
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ConSnuacio do Fanscer: S.047.001

maturidade das criangas em ndo deglutir a solugdo em estudo. De acorde com o caloulo amostral, baseado
na diferenga de proporgdo relatadas em estudos anteriores53, com nivel de significincia de 5%. poder de
teste de 95% e taxa de sucesso para o NFF 600 ppm foi de 7% serd necessaro avaliar 180 criangas em
cada grupo, ja incluindo

20% de provaveis perdas durante a pesquisa. Critérios de elegibilidade Critérios de Incluso- Criangas com
G e 7 anos de idade, livres ou ndo de carie ativa em esmalte & dentina. Critérios de Exclusdo - Criangas que
apresentem algum tipo de sindrome gue impeca a realizagdo da pesquisa

Consideragoes sobre os Termos de apresentagio obrigatdria:

Termos cbrigatérios apresentados tais como TCLETALE e Folha de rosto

Recomendagoes:
Mao aplicavel.
Conclusdes ou Pendéncias e Lista de Inadequagoes:

Este parecer foi executado para retirar a pendencia da PB, porem o projeto ja fioi finalizado.

Consideragoes Finais a critério do CEP:

Lembramos que o pesguisador (a) responsavel assume o compromisso de encaminhar ao CEP da
Fundagido Hemope o Relatdro Final baseado na conclusio do estudo e na incidéncia de publicaghes
decomentes deste, de acordo com o dispositive nas normas vigentes, Resolugdo n® 510/16 e 466/12. O

prazo de entrega do Relatorio & de até 30 dias apos o enceramento da pesquisa

Este parecer foi elaborado baseado nos documentos abaixo relacionados:
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Tipo Documento Arguivo Postagem Autor Situagio
Informagdes Basicas| PE_INFORMACOES_BASICAS_DO_F | 09/03/2022 Aceito
do Projeto ROJETS 1886678 pdf 15:58:58
Folha de Rosto folhaDeRosto. pdf 28M11/2021 | Aronita Rosenblatt Aceito

14:08:54
Projeto Detalhade /! | PROJETOMFR. pdf 281 1/2021 | Aronita Rosenblatt Aceito
Brochura 17:18:30
Investigador
TCLE ! Termeos de | TCLETALE. pdf 26/ 1/2021 | Aronita Rosenblatt Aceits
Assentimenta [ 171816
Justificativa de
Auséncia
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