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RESUMO

O presente estudo avaliou a resisténcia de unido imediata de um sistema adesivo
universal ap6s aplicacdo de diamino fluoreto de prata (DFP) em diferentes
concentracOes em lesdes de carie em dentina de dentes deciduos. A superficie oclusal de
quarenta segundos molares deciduos higidos foi exposta e os dentes foram submetidos
ao desenvolvimento artificial de lesdo de carie pelo modelo microbiolégico por 14 dias.
Posteriormente, os dentes foram divididos aleatoriamente em 4 grupos experimentais de
acordo com o uso e tipo de DFP: sem aplicacdo de DFP (controle), aplicagéo de DFP a
12% (Cariestop 12%, Biodinamica), DFP a 30% (Cariestop 30%, Biodinamica), DFP
38% + iodeto de potassio (KI) (Riva Star, SDI). Ndo houve remocéo de tecido cariado
previamente a aplicacdo dos diferentes DFPs. Apo6s 14 dias de armazenamento em
saliva artificial, o tecido cariado amolecido foi removido com lixa de granulagdo #600
previamente a realizacdo dos procedimentos restauradores. O sistema adesivo universal
(Scotchbond Universal, 3M ESPE) foi aplicado no modo convencional (apds
condicionamento acido) e quatro espécimes com area de seccgéo transversal de 0,72 mm?
foram confeccionados com resina composta em cada superficie dentinaria com auxilio
de tubos de amido. Os dentes foram armazenados em agua destilada a 37 °C por 24
horas e entdo, submetidos ao teste de microcisalnamento. O padrdo de fratura foi
avaliado por meio de estereomicroscopio com aumento de 40 x. Os valores de
resisténcia de unido, expressos em mega pascal (Mpa), foram submetidos a Analise de
Variancia de 1 fator e teste de Tukey (a=0,05). A aplicacdo de DPF a 38%/KI resultou
nos maiores valores de resisténcia de unido em comparacéo a aplicacdo de DFP a 12% e
ao controle (p=0,006). Nenhuma diferenca estatisticamente significante foi observada
entre e controle, DFP a 12% e 30%. Todos 0s espécimes apresentaram falha na interface
adesiva. Em conclusdo, a aplicagdo de DFP a 38% associado ao KI em lesdes de cérie
em dentina de dentes deciduos aumenta a resisténcia de unido imediata de sistema
adesivo universal no modo convencional.

Palavras-chave: Céarie Dentéria; Cariostaticos; Dente deciduo; Resinas Compostas;
Resisténcia a Tragdo



ABSTRACT

The present study evaluated the immediate bond strength of a universal adhesive
system after application of silver diammine fluoride (SDF) at different concentrations
on carious dentinal lesions of primary teeth. The occlusal surface of forty sound second
primary molars was exposed and the teeth were subjected to artificial development of
carious lesions by the microbiological model for 14 days. Subsequently, the teeth were
randomly divided into 4 experimental groups according to the use and type of SDF:
without application of SDF (control), application of 12% SDF (Cariestop 12%,
Biodindmica), 30% SDF (Cariestop 30 %, Biodinamica), 38% SDF + potassium iodide
(KI) (Riva Star, SDI). There was no carious tissue removal prior to application of
different SDFs. After 14 days of storage in artificial saliva, the softened carious dentin
layer was removed using a 600-grit silicon carbide paper before the restorative
procedures. The universal adhesive system (Scotchbond Universal, 3M ESPE) was
applied in the conventional mode (after acid-etching) and four specimens with a cross-
sectional area of 0.72 mm? were built with resin composite on each dentin surface with
the aid of starch tubes. The teeth were stored in distilled water at 37 ° C for 24 h and
then subjected to the microshear test. The fracture pattern was assessed using a
stereomicroscope with 40x magnification. The bond strength values, expressed in
megapascal (Mpa), were submitted to one-way Analysis of Variance and Tukey's test
(o = 0.05). The application of 38% SDF/KI resulted in the highter bond strength values
in comparison with 12% SDF application and control (p = 0.006). No significant
differences were observed among control, 12% and 30% SDF. All tested specimens
showed interfacial failure. In conclusion, the application of 38% SDF/KI to carious
dentinal lesions in primary teeth improves the immediate bond strength of a universal
adhesive system in the conventional mode.

Keywords: Dental Caries; Cariostatic Agents; Tooth, Deciduous; Composite Resins;
Tensile Strength



SUMARIO

1 INTRODUGAO E JUSTIFICATIVA ...oooeeeeeeeeeeeee et 10
2 ARTIGO - Use of 38% silver diammine fluoride plus potassium iodide is beneficial for

bonding to carious dentinal lesions in primary teeth...........c.ccciiiiiiiiiiii e 13
3 CONSIDERAGOES FINAIS.......oooieveeeeeeeeeeee e sesessessesessessessssee s aesasssessssssssnasssnsnens 33
REFERENCIAS ..ottt ettt sttt en st n s s st ensnasnenasas 34
ANEXO A- Aprovacao do Comité de Etica em PeSQUISA...........c.cccevveereeiiereeseseesesieisnnes 36

ANEXO B - Normas do periddico The Journal of the Adhesive Dentistry ............ccccoce..... 42



10
1 INTRODUCAO E JUSTIFICATIVA

O diamino fluoreto de prata (DFP) é um agente cariostatico, fluoretado, utilizado
na prevencao e paralisacdo de lesGes de cérie avancgadas desde longa data (YAMAGA et
al., 1972). Sua férmula reune as propriedades do fluoreto de sdédio e nitrato de prata
(ROSENBLAT; STAMFORD; NIEDERMAN, 2009). O mecanismo do DFP se baseia
na acgao dos ions fldor sobre a estrutura dentéria e dos ions prata sobre o biofilme. Desta
forma, ele é capaz de aumentar a resisténcia do esmalte ao processo de
desmineralizagdo-remineralizacdo, inibir ou minimizar a degradacdo de colageno
(ZHAO et al., 2018), estimular a formacdo de dentina escleroética e promover um efeito
antibacteriano (YAMAGA et al., 1972), garantindo em conjunto, suas propriedades
cariostaticas. O DFP apresenta-se como uma solucdo incolor, estavel e de pH basico.
Suas concentracBes variam de 10 a 38%, em relacdo a presenca da quantidade de
fluoreto e prata (AAPD, 2018).

A técnica de aplicacdo do DFP consiste, ap6s profilaxia, na protecdo dos tecidos
moles préximos ao local de uso para evitar manchamento da mucosa, seguido da
aplicacdo do produto com um pincel ou penso de algodao sobre a superficie desejada. O
produto deve agir por 1 a 3 minutos (FUNG et al., 2016), de acordo com as orientagoes
dos fabricantes) . A remocdo de tecido cariado previamente a aplicacdo do material ndo
é necessaria (DUANGTHIP; CHU; LO, 2016; HORST; ELLENIKIOTIS; MILGROM,
2016).

Uma revisdo sistematica demonstrou, por meio de estudos com alta forca de
evidéncia, que o DFP pode ser uma alternativa para a paralisacdo de lesbes em dentina
em dentes deciduos (CHIBINSKI et al., 2017). Além disto, € mais eficaz que outros
tratamentos, como aplicacdo de verniz fluoretado e tratamento restaurador atraumatico
(ART) (CHIBINSKI et al., 2017). Tem sido evidenciado que o efeito do DFP ¢
concentracdo-dependente, sendo a concentracdo de 38% mais eficaz na paralisacdo de
lesdes em dentina em dentes deciduos em comparacéo a 12% (TOLBA et al., 2019). No
entanto, nenhum estudo clinico comparou a eficacia do DPF a 30% e 38% na inativacao
das lesdes de cérie.

Embora a aplicacdo anual do produto seja suficiente para inativar lesdes
cavitadas em dentina (CHIBINSKI et al., 2017), aplicacdes bianuais resultam em maior
taxa de paralisacdo das lesbes (OLIVEIRA et al., 2019). Seu uso é especialmente

interessante em criangas com alto risco de céarie com presenca de lesdes cavitadas ativas
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sem sinais de envolvimento pulpar, pacientes de dificil manejo, como criangas na
primeira infancia, com alta atividade da doenca e acesso limitado ao atendimento
odontolégico (AAPD, 2018).

A desvantagem atribuida ao uso do DFP é o escurecimento da superficie
tratada, devido a precipitacdo dos ions de prata sobre a lesdo, que, quando exposta a luz,
escurece (PENG; BOTELHO; MATINLINNA, 2012). Deste modo, 0 impacto estético
tem sido apontado como principal barreira para a utilizacdo do produto pelos
profissionais, embora a pigmentagdo promovida pelo DFP parece ndo impactar na
aceitacdo e satisfagdo do tratamento pelos pacientes e pais/responsaveis (MAGNO et
al., 2019). O nivel de aceitacdo pode estar associado a uma série de fatores, como tipo
de dente (anterior ou posterior), renda familiar, nivel de escolaridade dos pais e
necessidade de uso de técnicas avancadas de manejo do comportamento infantil
(MAGNO et al., 2019).

A fim de minimizar esse potencial efeito adverso, foi lancado um novo
produto no mercado (Riva Star, SDI) que exige dois passos clinicos: a aplicacdo de DFP
a 38%, seguido da aplicacdo de iodeto de potassio. O fosfato de prata € o subproduto da
reacdo do DFP com a hidroxiapatita, principal responsavel pela pigmentacdo dentéria.
Se uma solucéo saturada de iodeto de potassio for aplicada apds o tratamento com DFP,
a reacdo subsequente resultara em iodeto de prata (Agl) e fosfato tripotassico (KzPOa).
Este ultimo é a substancia quimica responsavel pela reducdo da pigmentacdo dentaria,
enquanto o iodeto de prata ainda pode promover manchamento por ser um subproduto
fotossensivel (GARG; SADR; CHAN, 2019). Estudos laboratoriais tem demonstrado
que o uso do iodeto de potédssio ndo é capaz de eliminar, mas parece reduzir o
escurecimento promovido pela aplicagdo do DFP. As evidéncias cientificas, no entanto,
ainda ndo séo limitadas (ROBERTS et al., 2020).

Em busca de um controle local de biofilme e do restabelecimento funcional
dos tecidos dentarios acometidos por carie (FINUCANE, 2012), os procedimentos
restauradores séo comumente indicados na pratica clinica apos tratamento com DFP. A
resina composta tem sido amplamente utilizado para restaurar dentes deciduos
acometidos por lesdes de cérie, entre outras razdes, por ser um material com
propriedades adesivas, permitindo maior preservacao da estrutura dentaria, uma vez que
0 preparo € restrito a remocao do tecido cariado.

Tem sido sugerido que a dentina superficial de dentes deciduos pode

apresentar um aumento na dureza, enquanto que a dentina profunda parece ser menos
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afetada pelo tratamento com DFP (CHU & LO, 2008). Isso pode impactar
negativamente na longevidade de restauracGes adesivas realizadas sobre as lesdes de
carie tratadas com DFP.

Uma recente revisdo sistematica mostrou que a aplicacdo de DFP a 38%
influencia negativamente na resisténcia de unido de sistemas adesivos convencionais ou
autocondicionantes a dentina higida (FROHLICH et al., 2019). No entanto, esse efeito é
eliminado quando o produto é lavado abundantemente previamente a aplicacdo de
sistema adesivo (FROHLICH et al., 2019). E importante ponderar que nimero de
estudos ainda é limitado e que os resultados foram obtidos em dentina higida e ndo em
dentina cariada, principal indicacdo do uso de DFP.

Um recente estudo verificou que a aplicacdo de DFP a 12% e 38% aumentou
a resisténcia de unido de sistemas adesivos universais a dentina cariada de dentes
permanentes, independente da estratégia de aplicagdo (modo convencional ou
autocondicionante) (SIQUEIRA et al., 2020). Os sistemas adesivos foram aplicados
imediatamente apos a aplicacdo dos agentes cariostaticos, com o intuito de prevenir a
ocorréncia de lesdo de cérie adjacente a restauracdo devido seu efeito antibacteriano
(WU et al., 2016).

Pouco também ainda se sabe a respeito do efeito do DFP associado ao iodeto
de potassio na adesdo (KOIZUMI; HAMAMA; BURROW, 2016; SELVARAJ et al.,
2016). Se por um lado, o uso de DFP associado ao iodeto de potassio parece
comprometer a adesdo, especialmente de sistemas adesivos autocondicionantes
(KOIZUMI; HAMAMA; BURROW, 2016), por outro, o pré-tratamento da dentina com
DFP e iodeto de potassio ndo afetou a resisténcia de unido de sistemas adesivos
convencionais e autocondicionantes (SELVARAJ et al., 2016).

Sendo assim, considerando as lacunas existentes na literatura cientifica, a
presente dissertacdo tem como objetivo investigar a resisténcia de unido imediata de um
sistema adesivo universal ap6s a aplicacdo de DFP em diferentes concentracdes em

lesdes de carie em dentina de dentes deciduos.
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2 ARTIGO - Use of 38% silver diammine fluoride plus potassium iodide is

beneficial for bonding to carious dentinal lesions in primary teeth

Este artigo sera submetido ao periddico Journal of Adhesive Dentistry (ISSN
1757-9988). Fator de Impacto:1.875; Qualis CAPES A2. As normas para publicacdo
estdo descritas no ANEXO B.
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Abstract

Purpose: To investigate the microshear bond strength (uSBS) of a universal adhesive
after silver diammine fluoride (SDF) application at different concentrations on dentin
carious lesions of primary teeth. Materials and Methods: Flat dentin carious-induced
surfaces from 40 primary molars were randomly assigned to four experimental groups:
without SDF treatment (control), 12% SDF, 30% SDF, or 38% SDF plus potassium
iodide (KI) application. After 14 days of storage in a saliva-like solution at 37°C, a
universal adhesive system (Scotchbond Universal, 3M ESPE) was applied in the etch-
and-rinse mode and resin composite cylinders were built (0.72 mm?). After 24 h of
water storage, the uSBS test was performed and the failure mode was determined. Data
were analysed using one-way ANOVA and Tukey’s post hoc tests (o = 0.05). Results:
The application of 38% SDF/KI resulted in a statistically significant higher uSBS mean
than application of control and 12% SDF (p = 0.006). No significant differences were
observed when 30% SDF and 38% SDF/KI were compared neither among control, 12%
and 30% SDF. All tested specimens showed interfacial failure. Conclusion: The
application of 38% SDF/KI to carious dentinal lesions in primary teeth improves the

bond strength of a universal adhesive in the etch-and-rinse mode.

Keywords: Bond Strength; Deciduous Tooth; Dental Caries; Dentin; Silver Diammine

Fluoride.
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Introduction

Silver diammine fluoride (SDF), containing diammine-silver ions and fluoride
ions, is a colourless alkaline solution. The combination of silver and fluoride has a
synergistic effect in arresting dentin carious lesions, giving SDF the ability to inhibit
demineralisation and preserve the collagen in the dentin from degradation?4,

Evidence suggests that SDF arrests dentinal carious lesions in primary teeth
better than treatments such as fluoride varnish and atraumatic restorative treatment
sealants and restorations®. Furthermore, 38% SDF has been shown to be more effective
than 12% SDF for arresting active cavitated carious lesions in primary teeth®. The
application of SDF solution is easy, less costly, and painless. There is no need to
remove carious dental tissues before the application of SDF, which simplifies the
treatment procedure and reduces patient discomfort*. Thus, SDF can be a promising
strategy to manage dental caries, mainly in very young and difficult to manage
children?®,

However, SDF treatment stains carious lesions black®®, which may give rise to
aesthetic concerns. In addition, the chewing function of the cavitated teeth may not be
improved because the tooth cavities are not restored. Once progression of the lesion has
been arrested, adhesive restoration may be a solution to these problems.

Recently, the application of a saturated solution of potassium iodide (KI)
immediately after SDF has been suggested to reduce SDF-induced staining through the
precipitation of excess silver ions as white silver iodide®’. In this sense, an SDF and K
solution (Riva Star, SDI) has been introduced for clinical use. Little is known about the

surface effects of SDF in combination with KI and whether the adhesive effectiveness is

affected®%.
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Pooled in vitro data suggest that prior application of 38% SDF impairs the
bonding of the adhesive systems to dentin®. However, most studies have tested the
effect of SDF in sound dentin of permanent teeth®. A recent study?! showed that both
12% and 38% SDF increased the bond strength of universal adhesives in dentin carious
lesions of permanent teeth. To the best of our knowledge, this is the first investigation to
evaluate the effect of different concentrations of SDF associated with or without KI on
the bonding of an adhesive system to dentin carious lesions of primary teeth.

Therefore, this study aimed to investigate the microshear bond strength (USBS)
of a universal adhesive after SDF application at different concentrations on dentin

carious lesions of primary teeth.

Materials and Methods

This study followed the CRIS Guidelines for in vitro studies, as discussed in the

2014 concept note®.

Tooth Selection and Preparation

Forty sound exfoliated primary second molars were obtained from a pool after
the approval of the study protocol by the local ethics committee. The teeth were
disinfected in 0.5% aqueous chloramine and stored in distilled water at 4°C until use.

Flat mid-coronal dentin surfaces were exposed after removal of the occlusal
enamel using a slow-speed diamond saw (Labcut 1010, Extec; Enfield, CT, USA) under
water cooling. The specimens were carefully examined under a stereomicroscope (Mod
SZXT7; Olympus, Sdo Paulo, SP, Brazil) at 30x magnification to confirm the absence of
enamel islets. The exposed dentin surfaces were further polished with 600-grit silicon

carbide abrasive paper for 30 s in order to obtain a standardised smear layer.
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Microbiological Caries Induction

The teeth were sealed with a first layer of epoxy adhesive (Araldite Hobby, Ciba
Especialidades Quimicas Ltda, Sdo Paulo, SP, Brazil) and a second layer of an acid-
resistant varnish, exposing the occlusal dentin surface. The specimens were then placed
in a beaker containing a cariogenic medium (25 ml per tooth; pH: 4.0) composed of 3.7
g BHI broth (Kasvi; Sdo José do Pinhais, PR, Brazil), 2 g sucrose (Neon Comercial;
Suzano, SP, Brazil), 1 g glucose (Neon Comercial; Suzano, SP, Brazil), and 0.5 g yeast
extract (Kasvi; Sdo José do Pinhais, PR, Brazil) in 100 ml of distilled water. The
solution was sterilized in an autoclave for 20 min at 121°C before inoculation with 2%
Streptococcus mutans (ATCC 25175; André Tosello Research Foundation, Campinas,
Brazil) at an optical density of OD600 = 0.542 and 108 CFU/mL. The teeth immersed in
the cariogenic medium were incubated at 37°C in a micro-aerophilic jar for 14 days.
During this period, the cariogenic solution was replaced every 48 h without new
bacterial inoculation. The biofilm was removed with a gauze, and the insulating
materials (epoxy adhesive and nail varnish) were manually removed with scalpel blades.
The teeth were thoroughly washed in deionized water, and using an exploratory probe, a
darkened, softened dentin surface was easily identified!'®2!, SDF application was
performed without the prior removal of soft carious tissue*, following the

manufacturers’ instructions.

Experimental Design

Teeth were assigned into four experimental groups (n = 10) by a program to
generate a random number list (Random.org - Randomness and Integrity Services Ltd.,
Dublin, Ireland) according to the use and type of SDF: firm carious dentinal lesion
without SDF treatment (control), 12% SDF, 30% SDF and 38% SDF/KI.

Randomisation was performed by a staff member who was not involved in any of the
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laboratory phases. The allocation concealment was guaranteed by the use of
sequentially numbered individual containers that prevented the operator from seeing the
extracted teeth before treatment.

Table 1 provides detailed information about the materials used, batch numbers,
composition, and application modes. After the treatments, the teeth were stored in
artificial saliva® (12.9 mM KCI, 1.9 mM KSCN, 2.4 mM NazS04.10 H,0, 3.3 mM
NH4CI, 1.5 mM CacCl,.2H20, 7.5 mM NaHCOs, 0.02 mM ZnCl;, and 5.0 mM HEPES

buffer pH 7.4) at 37°C for 14 days,*® followed by restorative procedures.

Bonding and Restorative Procedures

Each tooth was glued with cyanoacrylate in PVC rings embedded with self-
curing acrylic resin (JET Classico, Sdo Paulo, SP, Brazil) to facilitate the restorative
procedures. The outer softened carious dentin layer of the treated or left untreated
control teeth was then removed using a 600-grit silicon carbide paper for 20 s,
preserving the firm carious dentinal lesion and yielding a flat dentin surface. The limit
for the removal of the softened carious tissue was identified when the dark dentin
surface firmly resisted a sharp excavator, but required some pressure during manual
removalt®?,

The universal adhesive system (Scotchbond Universal, 3M ESPE, St. Paul, MN,
USA) was applied in the etch-and-rinse mode according to the manufacturers’
instructions (Table 1). Starch tubes (Renata, Pastificio Selmi; Londrina, PR, Brazil)
with 0.96 mm of internal diameter and 1.0 mm in height?? were positioned over the
dentin surface prior to the light curing of the adhesive for 10 s with a light emitting
diode curing unit (VALO, Ultradent Products Inc., South Jordan, USA) and an
irradiance of 1,000 mW/cm?, checked using the light curing unit built-in radiometer.

The tubes were carefully filled with resin composite (Filtek Z350 XT, 3M ESPE, St



21

Paul, MN, USA; shade A1B) and light cured for 20 s. At least four cylinders of resin
composite were built in each tooth. A single experienced and previously trained

operator performed all the procedures.

Microshear Bond Strength (uSBS) Test

The teeth were stored in distilled water at 37°C for 24 h. After this period, the
starch tubes were gently removed using air/water spray and a probe. The cylinders of
the resin composite were examined under a stereomicroscope (Mod SZX7; Olympus,
S&o Paulo, SP, Brazil) at 10x magnification to verify the presence of bubbles and gaps
in the interface or other defects. When defects were found, all the specimens from the
tooth were excluded and the tooth was replaced.

Each tooth was individually attached to a universal testing machine (EMIC, Séo
José dos Pinhais, PR, Brazil) equipped with a 200 N load cell (20 kgf), with 0.01 N
reading resolution and a minimum sensitivity of 2 N. A stainless-steel wire (0.20 mm
diameter) was looped around the resin composite cylinder as close as possible to the
resin/dentin interface. A shear load was applied at a crosshead speed of 1.0 mm/min
until failure. To avoid bias, a single and blinded operator carried out the bond strength

measurement procedures. Figure 1 summarises the experimental design.

Failure Mode

All debonded specimens were observed under a stereomicroscope at 40x%
magnification by a trained and blinded examiner to determine the failure mode—

cohesive failure within the dentin or resin and interfacial failure®®.

Statistical Analysis

The tooth was considered as the experimental unit. Thus, the uSBS values of all



22

resin composite cylinders from the same tooth were averaged for statistical purposes.
The sample size of 10 teeth per group was estimated previously considering an 80%
power, a coefficient of variation of 15%, and assuming a two-sided 5% significance
level for comparisons. Specimens with pretest failures were excluded from the analysis.

The normal distribution of the data and equality of variances were confirmed
with Shapiro—Wilk and Cochran tests, respectively. The pSBS means were subjected to
one-way ANOVA and Tukey’s post hoc tests at a significance level of 5%. Statistical

analysis was performed using MedCalc software (MedCalc, Mariakerke, Belgium).

Results

Table 2 summarises the pSBS (MPa) means and respective standard deviations,
and the number of tested specimens per group. The 38% SDF/KI application resulted in
a statistically significant higher uSBS mean compared to the control (without SDF
application) and 12% SDF (p = 0.006). No significant differences were observed when
30% SDF and 38% SDF/KI were compared neither among control, 12% and 30% SDF.

All tested specimens showed an interfacial failure.

Discussion

SDF has been shown to be effective in controlling the progression of dentinal
carious lesions in primary teeth®, and its effect is concentration dependent, with the 38%
concentration being better than the 12% concentration®. This study investigated whether
pretreating carious primary dentin with SDF at different concentrations would adversely
affect the bond strength of a universal adhesive system applied using the etch-and-rinse
mode.

A microbiological protocol for caries induction was used in our study. This

method is intended to simulate the carious process using bacterial strains, thereby
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reproducing some characteristics of natural dentinal carious lesions, such as colour,
presence of contaminated and demineralized carious dentin lesions, and collagen
degradation®!.

It is known that adhesive-bonded interfaces formed in carious dentinal lesions
are more complex because they are composed of multiple zones: resin-infiltrated dentin,
poorly infiltrated dentin, exposed dentin and partially demineralized dentin, impairing
proper adhesive infiltration’. Furthermore, the presence of disorganised collagen fibrils
prevents the adequate penetration of the adhesive, reducing the bonding performance in
this substrate.

An “ex vivo” study showed that dentin carious lesions treated with SDF
exhibited a remineralized zone rich in calcium and phosphate, with collagen fibrils
protected by these minerals, avoiding further degradation®. The application of SDF
38%/KI resulted in a higher mean uSBS compared to the control. On the other hand, no
significant difference was observed among the control, 12% and 30% SDF.

SDF at a concentration of 38% contains 44,800 ppm F and 253,870 ppm Ag
compared to 30% SDF (35,400 ppm F and 200,400 ppm Ag) and 12% SDF (14,200
ppm F and 80,170 ppm Ag)*®. A recent study?! verified that 12% SDF and 38% SDF/KI
resulted in a better performance of the Scotchbond Universal to the firm carious dentin
of permanent teeth in comparison with the control. SDF at 38% associated with Kl
showed higher bond strength values compared to 12% SDF only when universal
adhesive was used in the self-etch mode. A higher deposition of silver particles and
silver iodide particles before and after phosphoric-acid treatment was also observed
when using 38% SDF?L. It is important to highlight that restorative procedures were
performed immediately after SDF application, that is, representing the restorative

treatment of active carious lesions. Moreover, the SDF was applied after acid etching
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when using the universal adhesive in the etch-and-rinse mode.

We simulated a clinical situation considering the use of SDF in very young
children or when conventional treatment would not be performed as a means of
controlling caries progression, followed by restoration placement when possible. Thus,
SDF was applied without carious tissue removal and after 14 days of saliva storage®®,
restorative procedures were performed on “arrested” carious lesions. Similarly, the outer
softened carious dentin layer was removed on teeth that did not receive SDF (control
group) after 14 days of saliva-like buffer solution storage, preserving the firm carious
dentinal lesion.

An association has been found between increased calcium and phosphate content
in carious dentin and SDF concentration®!. In our study, similar uSBS values were
found when using 30% and 38% SDF. Higher SDF concentrations would be more
effective in inhibiting enzymatic activity and promoting remineralisation, leading to
higher uSBS values. However, it is important to reinforce that the application of 30%
SDF did not improve the bonding compared to the use of 12% SDF and control.
Moreover, 38% SDF was associated with KI application, according to the
manufacturer’s instructions. This protocol favours aesthetics due to the reduction of the
blackening of the surface by the reaction of silver and potassium. Our findings also
indicated a promising effect on adhesion. A previous study® observed a layer of
precipitated AgF and Agl on dentin surfaces treated with SDF/KI. After acid etching,
the precipitate layer was almost completely removed, leaving behind a smear layer free
surface with patent tubule orifices. We speculated that the use of the universal adhesive
in the etch-and-rinse mode or an etch-and-rinse adhesive could minimise the harmful
effects of silver particles extending into the dentinal tubules. These precipitates can

cause total or partial tubule obstruction??, jeopardising long-term adhesive effectiveness.
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The failure mode analysis found interfacial failures in all experimental groups.
The microshear bond strength test is associated with few cohesive failures in the tooth
substrate or composite'??. The frequency of pretest failures was low, and it was not
prevalent in a specific group. The use of starch tubes to build the specimens may be the
reason for the low occurrence of premature failures. When using starch tubing, no cuts
are required for removal after storage because the starch tubes loosen themselves from
the resin composite specimens, which is a great advantage??.

Our findings suggest that the use of 38% SDF/KI for controlling caries
progression and reducing tooth staining also improves the bonding to carious dentinal
lesions in primary teeth. Scotchbond Universal contains 10-methacryloyloxydecyl
dihydrogen phosphate (10-MDP), which has been shown to bond ionically to
hydroxyapatite, forming a more stable adhesive interface through nanolayering®.
Therefore, the results could be extrapolated only to adhesives with similar compositions
and application modes. Further long-term studies are required to elucidate whether the
use of 38% SDF associated with or without KI preserves the carious dentin-adhesive

interface over time.

Conclusion

The application of 38% SDF/KI to carious dentinal lesions in primary teeth

improves the bond strength of a universal adhesive in the etch-and-rinse mode.

Clinical Relevance

Clinicians may apply 38% SDF/KI for controlling dentinal carious lesions in
primary teeth, reducing tooth staining without jeopardising the further restorative

procedures with resin composite.
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Table 1. Composition and application mode of the materials tested.

Material

Main components

Application mode

12% SDF
(Cariestop, Biodinamica, Rio de
Janeiro, RJ, Brazil)
#Batch number
554/19

Hydrofluoric acid, 12% silver nitrate,
ammonia hydroxide, deionized water

Apply the SDF solution during
3 min

Rinse for 30 s

30% SDF
(Cariestop, Biodinamica, Rio de
Janeiro, RJ, Brazil)
#Batch number

Hydrofluoric acid, 30% silver nitrate,
ammonia hydroxide, deionized water

Apply the SDF solution during
3 min

Rinse for 30 s

397/19
Riva Star Step 1: Apply 1 drop
of solution (gray label) for 1
min
38% SDF

(Riva Star, SDI, Melbourne,
Victoria, Australia)
#Batch number

38% silver fluoride, 60% ammonia
solution, saturated KI solution

Riva Star Step 2: Immediately
after, apply a generous amount
of solution (green label) until
the creamy precipitate turns

1149713 clear
Rinse for 30 s
Ultra-Etch Apply etchant for 15s
(Ultradent, South Jordan, UT,
USA) 0 . Rinse thoroughly
#Batch number 35% phosphoric acid
BFBMY Blot excess water

Scotchbond Universal
(3M ESPE, St. Paul, MN, USA)
#Batch number
1917500208

10-MDP, dimethacrylate resins,
HEMA, methacrylate-modified
polyalkenoic acid copolymer,
nanofiller, ethanol, water, initiators,
synalephas 2.7

Apply the adhesive for 20 s
with vigorous agitation

Gentle air thinfor5 s

Light-cure for 10 s

Abbreviations: Kl: potassium iodide; SDF: silver diammine fluoride; 10-MDP: 10-methacryloyloxydecyl
dihydrogen phosphate; HEMA: 2-hydroxyethyl methacrylate.
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Table 2. The puSBS (MPa) means and standard deviations [number of tested

cylinders/pretest failures] for all experimental groups.

Experimental groups Mean + SD Number of tested cylinders/pretest

failure
Control 72+20°8 36/4
12% SDF 75+3.18 3113
30% SDF 8.8 +2.4AB 38/2
38% SDF+KI 115+354 37/3

Different capital superscript letters indicate statistically significant differences among groups (n=10;
Shapiro-Wilk and Tukey post-hoc tests, p<0.05).
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Second primary molars Microbiological "3 Control — without SDF
n=40 caries induction

Figure 1. Experimental design of the study.
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3 CONSIDERACOES FINAIS

O presente estudo teve como objetivo elucidar uma importante duvida clinica
relacionada a influéncia da aplicacdo de DFP em diferentes concentracdes na adeséo de
sistema adesivo a dentina cariada de dentes deciduos. A questdo foi fundamentada na
possibilidade de uso do DFP para controle da progressdo de lesbes de carie em dentes
deciduos e no futuro restabelecimento funcional dos tecidos dentarios acometidos por
carie.

Os achados demonstraram que a aplicacdo de DFP em dentina cariada de dentes
deciduos ndo interfere negativamente na resisténcia de unido de um sistema adesivo
universal aplicado no modo convencional (com condicionamento acido prévio). Além
disso, 0 uso de DFP a 38% associado ao iodeto de potassio melhorou a adesao a dentina
cariada quando comparado a ndo utilizacdo de agente cariostatico ou a aplicagdo de
DFP a 12%. Os valores de resisténcia de unido foram similares entre as concentragdes
de 12 e 30%. Tais resultados reforcam a importancia dos clinicos optarem por um
produto mais concentrado, tendo em vista que a concentracdo de 38% também € mais
eficaz na paralisagdo de lesdes de carie em dentina em dentes deciduos em comparagéo
a concentracdo de 12% (TOLBA et al., 2019).

E importante ressaltar ainda que o DFP a 38% foi aplicado em associacio ao
iodeto de potéssio, conforme preconizado pelo fabricante, para minimizar o
escurecimento decorrente da sua utilizacdo. A literatura carece de estudos para elucidar
se 0 aumento na resisténcia de unido é em funcdo de uma maior remineralizacdo do
substrato dentinario decorrente da aplicacdo de DPF em maiores concentragdes ou
devido ao efeito sinérgico do iodeto de potassio. Além de ndo influenciar negativamente
na resisténcia de unido imediata, 0 uso de DFP poderia minimizar a degradacdo da
interface adesiva. Sendo assim, estudos futuros investigando a influéncia de diferentes

concentra¢Bes de DFP na longevidade da interface adesiva sdo necessarios.
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CAAF: 2075121950000 5347

Instituicio Proponente: Faculdade de Odoniologia
Patrocinador Principal: Financiamenlo Praprio

DADOS DO PARECER
Niamero do Parscer: 3634 318

Apresentacao do Prajeto:
O projeto intitulade “Efeilo do diamino fluoreto de prata asseciado ou nio com icdelo de polassio na
registéncia de unido de sistema adesivo & denfina cariada de denbes

Deciduous™ & de responsabilidade da profa, Tathiane Larssa Lenzi, da FO-UFRGS. Participam da prajeba &
profa. Clarissa Calvacarti Faituri Parollo, lambém da FO-UFRGS, & as alunas Maité Munhor Scherner, do
PPGEOdamologia, nivel mestrada, & Nadini Frapori Lunkes, do curso de graduagho em Odoniologia. Todos
0% membros da equipe estio cadastrados no formulario da PB.

O ohjetiva do esludn & avaliar o efeilo do disming luoreto de prata (DFF) sssociado ou ndo &6 iodeta de
patissio na resistincia de unifo (medisla & a longo praza) de um sistema sdesivo & dentina carada de
deres deciduos.

Metadolagia: O e£luds Serd uma irvestigacie in vitro, prevendo, apts cilculs amastral, o uso de S0 dentes
2os. molanes deciduos.

O= dentes serfo doados pelos pacienes atendidos na Clinica Infante-Juvenil da UFRGS mediants
assinatura do Termo de Doaclo pelas responsdveis legais (Apéndice A). O aibério de inclusio dos denles
Serd A ausbnca de lesio de care, restauracdes, trincas ou opacidades, condigfies avalisdas por meio de
exame visual,
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Apbs a obtengio & impera dos denbes, a superficie dentindria das 208 molares deciduos serh saposta & os
deres sarin submetidos a0 dessnvalvimento afificial de lesio de cirie — modelo micrabialigico por 14
dizs. Em seguida, o5 mesmos serdo divididos aleatoriamente em 4 grupos experimentais: sem aplicagio de
DFP, DFP a 12%, OFF a 30, DFP + iodeto de potassio a 3%, Apos imensdo em saliva arificial por 14
dias, a dentina cariada amalecida seré removida previamente & realizacio dos procedimentos
restauradores. Conlagem de colinias microbi serd realizada a partic da dentina cafada remaovida.
Fluorapatita (FAp), hidroxiapatita (HAp), foslate de prata @ amida serdo mensurados par meio de
Espectroscapia de Mico-Faman. Para cada derfe, seis compos de prova com drea de sectdo ransversal de
0,72 mm2 serdo confeccionadas com resina composta. Metade dos corpos de prova serfio submetidos
imadistamernte ac bests de microcisalhaments @ & outra metade apds B messs de Smarenaments em Agus
destilada . O3 dades obtidos serdo submeSdos & andse estatistica adequada.

Objetive da Pesquisa:

Objetiva Geral: O chjetivo geral do presents estudo sech avakar a infludncia do DFP associada ou ndo cam
indata de potissio na resisibneia de unido imediata & em longa praze de sistema adesive 4 denting higida &
canada de denbés deciduns.

Objetivos especilicos:

- Irvestigar & influénga da concentracda da DFP na resisbéncia de unifo 4 dentina decidua;

- Irreastigar a infulnga da concentracia da DFP na contagem de colfinias da microerganismas:

- Analisar o padric de panetraco de nitrato de prata dos diferentes DFP na denlina cariada de dertes
deciduos.

Avaliagio dos Riscos e Beneficios:

Risons:

PEMDEMCIA 1) Toda pesquisa com senes b ™ b risoos, fque mrinimos. Neste santido, &
feteRshrio nfafmar os pabendias riscos aos participanies que doarlo seus denles para & pesquisa (pex,
no carexto do presents estudo, a quebra de confidencialidade, & ressaltando que qualguer imercoménda
relacionada a extragio do dente & indepandents da pesquisa, pois o participants ja tem a indicagfo da
exiragio). Essas informagio devem estar presante no formuldno da PB, projeto, e, especialmente, na
TALETCLE.

RESPOSTA: Foi adicionada a seguinbe irdormacdo a respeito dos riscos aos paticpantss ra lormulirio da
PB, & TCLE a0s paistesponsiveis: “Coma riscos decormentes da paricipagio na
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pasguiss, podars scorrer a quabra de corfidencialidade des dades de resonsavel & da crianga ne momento
a colela dos dentes & quakjuer inbercorméncia relacionada & exiragio dols) dere(s) & independente da
pesquisa, pais o participarts ja lem a indicagio da extragda.

PEMDENCIA ATEMDIDA,.

Benedicios:

PENDEMCIA 2) Existe o beneficio indirelo ao parlicipante, que envalve a confribuigio na produgio do
conhedimento. Essa informago deve estar presente no formulirio da PB, projeto, &, especialmente, no
TALE/TCLE.

RESPOSTA: A seguinte indormagio foi adicionada aos documentos do projeta “Como benedicio indireto
decorrente da parlicipaglo na pesquisa, vocé & seu/sua filhoja) contribuire com a produclo de
conhecimento cientifico.”

PENDEMNCIA ATENDIDA,

Comentarios e Consideragbes sobre a Pesquisa:

O prajeto apresentade propie o desenvalvimento de wn estuda in vitro, sendo embasado por literaturs
atual, pertinents, & portanta, apresenta ménto cientifico. Quanto as etapas metodoligicas, as mesmas
susientam os objetivas proposbos.

Para a conducla do estudo, serlo buscados 40 dentes deciduos extraidos por oulras razbes
independentemants da pesquisa. Em se fratando de dentes deciduos, os participantes que doarda os
denies serfio criancas stendidas no curso de Odontologia da UFAGS.

PENDENCIA 3) Na fermularnio da PB (ilem Metadalogia proposta), e ne projelo de pesquisa, & necessario
infarmar & faixa etiria das criangas que doarfo seus dentes extraidas. Essa indormacsho & importante para
que se avalie a inguagem do TALE, a qual deve ser de facl erfendimento pelas criangas.

RESPOSTA: Em carta-resposta, os pesquisadores infermaram gque 08 paricpantes da pesquisa [doadonss
e derfes deciduos) serbo criangas abendidas na Clinica Infario-Juvenl com idade eftre 9 & 12 anos " Esta
infarmagio foi apresertada também na projelo e no formui&no da P,

PENDEMNCIA ATENDIDA.

PENDENCIA 4) Esclarecer como serd a abardagem dos participantes, para o convile a pesquisa {doagia
o denbas).
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RESPOSTA: “As criangas serdo convidadas verbalmente a participarem da pesquisa no dia do
procedimenta cirlrgion, & as mesmas serfo incluidas spis sey assentiments (Apandice A) & sssinatura do
Termo de Consentimanto Livre & Esclarecido (Apéndics B) pelo respansiuel begal.™

PENDEMNCIA ATENDIDA.

Consideragies sobre os Termos de ap tagdo obrigattria:

TCLE:

PENDEMCIA &) Os pesquisadores salicilaram a dispensa do TCLE, com a seguinte justificativa: “Estuda
laboratoral com dentes extraidos. Serh disponibili zado o termo de doagso de denbes”.

No entanta, embara o estudo venha & ser deservolvido laboratarialmente, ervolvera participanbes que
doarks seus denbes exiraidos. Desss forma, o lerma de doacko de denbes nio substitlui o TOLE, mas pode
estar insarido dentro deste Glimo, am um dnico documenta.

Solicita-se, portanta, qua TCLE seja apresentado. E, no contexie do estuda, o TCLE deverd ser direcionado
ans paisiresponshwais, enquanio wn Termo de Assentimenta Livre & Esclarecida (TALE), deverd ser
também apressntado, direcionado &8 criangas.

Ressalia-se que ambos TCLETALE nao devem solicitar dados pessoais dos participantes (ex. ARG,
enderego, sla).

RESPOSTA: Foram apresentados madelos do TALE & TCLE aos pais/responsdweis. Ambos ssto am
linguagem de facil entendimento, & conlém iodas as ind phes Arias & respeilo da pesquisa
PENDEMNCIA ATENDIDA.

Terma de Doagho de Deres:
PENDEMNCIA B) Mo modela apressntade consta campo para caleta de dados pessoais dos panticipanies.
Necessana adequacdo [remocio dos campos) ou a fusdo desse termo junto ao TALETCLE.
RESPOSTA: O rederds termo foi suprimido, sendo apresentado apenas TALE e TCLE, nos quais ha o
convite & doacho dos deres.

PENDENCIA ATEMDIDA.

‘Carta de aruéncia-

PENDENCIA T) Maa foi informade o lozal no qual a pesquisa serd desenvolvida. Caso faga uso de infra-
estrutura de laborstteios nio vinculados & pesquisadora, carls de anuéncia assnadas pelo
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respansdvel palo ibcal deverd Sar apresentada

RESPOSTA: Foi esclarecido que a pesquisa serd desarvolvida nos seguinies locais: A pesquisa Serd
realizada no Labaratdrio de Materiais Dentarios (Anexo A) e no Labarasdrio de Bioguimica & Microbiclogia
da Faculdade de Odontologia da UFRGS (Anaxo B)." E, &m acorda, a8 canas de anuéncia assinadas pelos
respansives pelos laboratbeios foram apreseradas.

PEMDEMWCIA ATENDIDA.

Orrameriio:

PEMDEMCIA B) O custos envalvidos com a conducio do estudo sio apartados como RS 2.262,00. No
entanto, sfio referides como de responsabilidade dos pesquisadonas.

Ressalta-se que alunos ndo devem sar onerados com as despesas da pesquisa, a qual deve ser entio de
responsabiidade do pesquissdor principal. Pede-Se ajusbe.

RESPOSTA: “As despesas com a realizagio da pesquisa serfio cusieadas pelo pesquisador principal. Essa
infarmacio foi corrigida no projelo.”

PEMDEMNCIA ATENDIDA.

Cranograma: O estuda & prenisto para ser conduzida aa longo de 12 meses, com a etapa de onganizagio do
esiuda prevista para iriciar em 0171 22018, Adequada.

Conclusdes ou Pendéncias & Lista de Inadequacdes:

Todas as perdéncias foram alendidas, estande o prajeto em acorda com as resoluges CHS nos. 46672012
& B10/20M8. Pela aprovacho.

ConsideragSes Finais a cribério do CEP:
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ANEXO B — Normas do perioédico The Journal of the Adhesive Dentistry

The Journal of
Adhesive Dentistry

GUIDELINES FOR AUTHORS

The Journal of Adhesive Dentistry is a bi-monthly journal

that publishes scientifically sound articles of interest to

practitioners and researchers in the field of adhesion to
hard and soft dental tissues. The Journal publishes
several types of peer-reviewed original articles:
1. Clinical and basic science research reports — based
on original research in adhesive dentistry and related
topics.
. Reviews topics — on topics related to adhesive
dentistry
3. Short communications — of original research in
ad-hesive dentistry and related topics. Max. 4 printed
pages, including figures and references (max.
characters 18,000). High priority will be given to the
review of these papers to speed publication.
4a. Invited focus articles — presenting a position or
hypothesis on a basic science or clinical subject of
relevant related topics. These articles are not
intended for the presentation of original results, and
the authors of the articles are selected by the
Editorial Board.

4b. Invited commentaries — critiquing a focus article by
addressing the strong and weak points of the focus
article. These are selected by the Editorial Board in
consultation with the focus article author, and the
focus article and the commentaries on it are published
in sequence in the same issue of the Journal.

5. Invited guest editorials — may periodically be

solicited by the Editorial Board.

6. of or

— covering topics of relevance to adhesive dentistry
and related topics.

7. Letters to the Editor — may be submitted to the

editor-in-chief; these should normally be no more
than 500 words in length.

N

SUBMISSION INSTRUCTIONS
Submission of manuscripts in order of preference:

Submission via online submission service
(www.manuscriptmanager.com/jadd). Manuscript texts
should be uploaded as PC-word files with tables and
figures preferably embedded within the PC-word
document. A broad range of file formats are acceptable.
No paper version required but high resolution
photographs or illustrations should be sent to the
editorial office (see below). Online submissions are
automatically uploaded into the editorial office’s
reviewer assignment schedule and are therefore
processed immediately upon upload.

Mailing address:

Quintessenz Verlags-GmbH

The Journal of Adhesive Dentistry
Ifenpfad 2-4, D-12107 Berlin, Germany

Illustrations that cannot be sent electronically will be
scanned at the editorial office so that they can be sent
to reviewers via e-mail along with the manuscript to
expedite the evaluation process.

Resubmitted manuscripts should also be submitted in

Review/editing of manuscripts. Manuscripts will be
reviewed by the editor-inchief and at least two reviewers
with expertise within the scope of the article. The publisher
reserves the right to edit accepted manuscripts to fit the
space available and to ensure conciseness, clarity, and
stylistic consistency, subject to the author’s final approval.
Adherence to guidelines. Manuscripts that are not pre-
pared in accordance with these guidelines will be returned
to the author before review.

MANUSCRIPT PREPARATION

* The Journal will follow as much as possible the
recommendations of the International Committee of
Medical Journal Editors (Vancouver Group) in regard to
preparation of manuscripts and authorship (Uniform
requirements for manuscripts submitted to biomedical
journals. Ann Intern Med 1997;126: 36-47).

* Title page. The first page should include the title of
the article (descriptive but as concise as possible) and
the name, degrees, job title, professional affiliation,
contribution to the paper (e.g., idea, hypothesis,
experimental design, performed the experiments in
partial fulfillment of requirements for a degree, wrote
the manuscript, proofread the manuscript, performed a
certain test, consulted on and performed statistical
evaluation, contributed substantially to discussion, etc.)
and full address of all authors. Phone, fax, and e-mail
address must also be provided for the corresponding
author, who will be assumed to be the first listed author
unless otherwise noted. If the paper was presented
before an organized group, the name of the
organization, location, and date should be included.

* 3-8 keywords.

* Structured abstract. Include a maximum 250-word
structured abstract (with headings Purpose, Materials
and Methods, Results, Conclusion).

* Introduction. Summarize the rationale and purpose of
the study, giving only pertinent references. Clearly
state the working hypothesis.

* Materials and Methods. Present materials and
methods in sufficient detail to allow confirmation of
the observations. Published methods should be
referenced and discussed only briefly, unless
modifications have been made. Indicate the statistical
methods used, if applicable.

* Results. Present results in a logical sequence in the
text, tables, and illustrations. Do not repeat in the
text all the data in the tables or illustrations;
emphasize only important observations.

* Discussion. Emphasize the new and important aspects
of the study and the conclusions that follow from them.
Do not repeat in detail data or other material given in
the Introduction or Results section. Relate observations
to other relevant studies and point out the implications
of the findings and their limitations.

* Acknowledgments. Acknowledge persons who have
made substantive contributions to the study. Specify
grant or other financial support, citing the name of the
supporting organization and grant number.

* Abbreviations. The full term for which an abbreviation
stands should precede its first use in the text unless
itis a standard unit of measurement.

* Trade names. Generic terms are to be used whenever
possible, but trade names and manufacturer should be
included parenthetically at first mention.

* Clinical Relevance. Please include a very brief
(2 sentences or 3 lines) clinical relevance statement.

Journal reference style:
1. Turp JC, Kowalski CJ, Stohler CS. Treatment-seeking

patters of facial pain patients: Many possibilities,
limited satisfaction. J Orofacial Pain 1998;12:61-66.

Book reference style:
1. Hannam AG, Langenbach GEJ, Peck CC. Computer

simulations of jaw biomechanics. In: McNeill C (ed).
Science and Practice of Occlusion. Chicago:
Quintessence, 1997:187-194.

ILLUSTRATIONS
* All illustrations must be numbered and cited in the

text in order of appearance.

* Submitted figures should meet the following minimum

requirements:

— High-resolution images should have a width of
83 mm and 300 dpi (for column size).

— Graphics (bar diagrams, schematic representations,
drawings) wherever possible should be produced in
Adobe lllustrator and saved as Al or EPS files.

— Al figures and graphics should be separate files —
not embedded in Word or Power Point documents.

Upon article acceptance, high-resolution digital image
files must be sent via one of the following ways:
1. As an e-mail attachment, if the files are not excessively

large (not more than 10 MB), to our production
department

2. Online File Exchange Tool: Please send your figures with

our Online File Exchange Tool. This web tool allows you
to upload large files (< 500 MB) to our server. Please
archive your figures with a maximum size of 500 MB
first. Then upload these archives with the following link:
http://files.qvnet.de/JAD/, password: IAAD. Please
name the archive with your name and article number
so we can identify the figures.

Line drawings - Figures, charts, and graphs should be
professionally drawn and lettered large enough to be read
after reduction. Good-quality computer-generated laser
prints are acceptable (no photocopies); also provide
electronic files (eps, ai) if possible. Lines within graphs
should be of a single weight unless special emphasis is

needed.

Legends - Figure legends should be grouped on a sep-
arate sheet and typed double-spaced.

TABLES

* Each table should be logically organized, on a

separate sheet, and numbered consecutively.

* The title and footnotes should be typed on the same

sheet as the table.

MANDATORY SUBMISSION FORM
The Mandatory Submission Form, signed by all authors,
must accompany all submitted manuscripts before they

can be reviewed for

1. Electronic st

H
scan the signed form and submit as JPG, TIF or PDF file.

PERMISSIONS & WAIVERS

Permission of author and publisher must be obtained
for the direct use of material (text, photos, drawings)
under copyright that does not belong to the author.
Waivers must be obtained for photographs showing
persons. When such waivers are not supplied, faces
will be masked to prevent identification. For clinical
studies the approval of the ethics committee must be

the above manner. Please note that supplying electronic presented.

versions of your tables and illustrations upon REFERENCES

resubmission will assure a faster publication time if the * All references must be cited in the text, according to PAGE CHARGE

manuscript is accepted. the alf and numerical reference list. The first 8 printed pages in an article are free of charge.
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* The reference list should appear at the end of the
article, in alphabetical and numerical sequence.

* Do not include unpublished data or personal com-
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