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RESUMO

Objetivo: Avaliar o efeito do jateamento de microparticulas de vidro niobofosfato (NbG) na
resisténcia de unido (RU) e na longevidade de um sistema adesivo em diferentes substratos
dentinarios. Dezoito molares extraidos livres de carie foram usados. As superficies de dentina
foram avaliadas em trés grupos: (1) Controle — Dentina Sadia; (2) Remogao parcial do tecido
cariado; (3) Remocao total do tecido cariado. Metade dos dentes de cada grupo sofreu um
jateamento com particulas de NbG (15s/1cm/5bar). Em seguida o adesivo Clearfil S* Bond
Plus foi aplicado e uma coroa de resina composta foi construida. Os dentes foram seccionados
para obtencdo dos espécimes (1,0 mm?) e submetidos ao teste de microtragdo (0,5 mm/min)
imediatamente e apos 6 meses de estocagem em agua. Os padrdes de fratura foram avaliados
usando estereomicroscopio (40x) e levados ao microscopio eletronico de varredura (SEM). Os
dados foram analisados pelos testes Kruskal-Wallis (pos-hoc Dunn) e Mann-Whitney

(¢=0.05).

Resultados: A dentina sadia apresentou os maiores valores de RU. O jateamento com NbG
aumentou os valores de RU no grupo remocao total. Os valores de RU no periodo de 24h

foram superiores ao de 6 meses. A maioria das fraturas dos espécimes foi adesiva/mista.

Conclusdo: Os autores concluiram que o jateamento a dentina com particulas NbG aumentou

a RU no grupo onde a dentina cariada foi totalmente removida.

Palavras-chave: dentina afetada por carie, adesivo autocondicionante, microtracdo, vidro

bioativo.
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ABSTRACT

Objectives: To evaluate the effect of airborne-particle abrasion with niobium phosphate
bioglass (NbG) microparticles on the bond strength (uTBS) and longevity of an adhesive
system to different dentin substrates.

Methods and Materials: Caries-free molars were used in this study. The dentin surfaces were
evaluated in three groups: (1) Control — Healthy Dentin; (2) Partial removal of carious tissue;
(3) complete removal of carious tissue. Half the teeth in each group were submitted to
airborne-particle abrasion with NbG microparticles (15s/1cm/5Sbar). After this, the adhesive
Clearfil S® was applied and composite buildups were constructed incrementally; and
specimens were longitudinally sectioned to obtain bonded sticks (1.0 mm?) to be tested in
tension (0.5 mm/min) immediately or after 6 months of storage in water. The fracture patterns
were evaluated by stereomicroscope (40x) and then by scanning electron microscopy (SEM).
The data were analyzed by the Kruskal-Wallis (post-hoc Dunn) and Mann-Whitney tests

(¢=0.05).

Results: Healthy dentin showed the highest bond strength (uWTBS). Airborne-particle abrasion
with NbG increased the pTBS values in the complete caries removal group. The bond
strength values in the 24-hr period were higher than those at 6 months. In the majority of the

specimens the fracture mode was adhesive/ mixed.

Conclusion: The authors concluded that airborne-particle abrasion on dentin with NbG

particles increased the pTBS in the group in which carious dentin was completely removed.

Keywords: caries-affected dentin, self-etching adhesive, microtensile, bioactive glass
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Jateamento com vidro bioativo niobofosfato sobre dentina afetada por carie:

Efeito sobre a resisténcia de unido

Jateamento com vidro NbG na RU em dentina afetada por carie

Relevancia clinica

O jateamento com microparticulas do biovidro niobofosfato em dentina apos a remogao
do tecido cariado deve ser considerada uma alternativa para prevenir a degradagcdo na

mterface de unido a dentina de um sistema adesivo autocondicionante.
Resumo

Objetivo: Avaliar o efeito do jateamento de microparticulas de vidro niobofosfato
(NbG) na resisténcia de unido (RU) e na longevidade de um sistema adesivo em
diferentes substratos dentindrios. Dezoito molares extraidos livres de cérie foram
usados. As superficies de dentina foram avaliadas em trés grupos: (1) Controle —
Dentina Sadia; (2) Remogado parcial do tecido cariado; (3) Remogdo total do tecido
cariado. Metade dos dentes de cada grupo sofreu um jateamento com particulas de NbG
(15s/1cmy/5bar). Em seguida o adesivo Clearfil S* Bond Plus foi aplicado e uma coroa
de resina composta foi construida. Os dentes foram seccionados para obtengdo dos
espécimes (1,0 mm?) e submetidos ao teste de microtragdo (0,5 mm/min) imediatamente
e apos 6 meses de estocagem em agua. Os padrdes de fratura foram avaliados usando
estereomicroscopio (40x) e levados ao microscopio eletronico de varredura (SEM). Os
dados foram analisados pelos testes Kruskal-Wallis (pos-hoc Dunn) e Mann-Whitney
(a=0.05).

Resultados: A dentina sadia apresentou os maiores valores de RU. O jateamento com
NbG aumentou os valores de RU no grupo remogao total. Os valores de RU no periodo
de 24h foram superiores ao de 6 meses. A maioria das fraturas dos espécimes foi

adesiva/mista.

Conclusao: Os autores concluiram que o jateamento a dentina com particulas NbG

aumentou a RU no grupo onde a dentina cariada foi totalmente removida.
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INTRODUCAO

Com o melhor entendimento do processo da doenca carie, a abordagem
convencional com a remocao total do tecido cariado tem sido substituida por uma
abordagem minimamente invasiva com a remog¢ao parcial ¢ manuten¢do da por¢do mais
interna da dentina cariada (dentina afetada), que ¢ um tecido vital e passivel de

remineralizacdo.'™

Porém, o desempenho de sistemas adesivos em tecido afetado por carie tem sido

. . A . .~ -11 Ia ~
preocupante devido aos baixos valores de resisténcia de unido.”"' Inimeras razdes
podem explicar esse comportamento: (A) a presenca de uma dentina intertubular pouco

10,12-15

mineralizada e porosa; (B) a presenca de minerais acido-resistentes no interior dos

tabulos que dificultam a infiltracdo dos mondmeros resinosos no interior desse

1316 6 (C) uma matriz de coligeno desorganizada.'>'""® Todas essas

substrato
caracteristicas fazem com que a dentina cariada apresente uma baixa resisténcia coesiva

que contribui para reduzir os valores de resisténcia de unido dos sistemas adesivos.'®

Dessa forma, materiais e técnicas restauradoras devem ser propostas na tentativa

de recuperar o comportamento mecanico da dentina residual e também melhorar o
. . N . 20 ’

comportamento de sistemas adesivos quanto a longevidade.” Ja que estudos apontam
que a hidrolise de sistemas adesivos e acdo das metaloproteinases (MMPs) levam a
deterioracdo de interfaces adesivas em periodos relativamente curtos.?' Estudos recentes
tém proposto a incorporagdo de minerais na dentina cariada com o objetivo de obter
uma remineralizacio.”>* Os vidros bioativos tém chamado a atencdo devido a

capacidade na formacdo da hidroxiapatita carbonatada (HCA).24’25

Recentemente, um
vidro bioativo impregnado na dentina cariada pode inibir o processo de

desmineralizacdo,”® o crescimento bacteriano®’ e a acdo enzimatica das
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metaloproteinases,”>>* devido ao aumento do pH ocasionado pela alta liberagdo
ionica.’>>” A aplicagdo de materiais bioativos em dentina afetada por carie poderia criar
uma “smear layer bioativa™® rica em minerais, que poderia remineralizar a dentina
recuperando as propriedades mecanicas desse tecido. E ainda, a presenga de particulas
de minerais funcionaria como um elo com mondémeros funcionais (ex 10-MDP) dos

.. . 2
materiais adeswos.3 ’39.

Estudos mostram o efeito positivo do jateamento das particulas de vidros bioativo

~ . . . 4 , . o .
para remogio seletiva da dentina cariada.” Porém ainda ndo se tem conhecimentos
quanto a influéncia das particulas de biovidro impregnadas na dentina apds remocao da

carie na resisténcia de unido dos sistemas adesivos.

Portanto, o objetivo deste estudo foi avaliar o efeito do jateamento de
microparticulas de NbG na resisténcia de unido imediata e ap6s 6 meses de um sistema
adesivo em diferentes substratos dentinarios. A hipdtese nula testada foi que o
jateamento com particulas de NbG nao influencia: (i) na resisténcia de unido de um
adesivo autocondicionante em diferentes tipos de substratos dentinarios; (ii) na

resisténcia de unido apos 6 meses.
METODOS E MATERIAIS
Selecao dos dentes

Para este estudo foram coletados dezoito terceiros molares humanos higidos,
cujo protocolo foi aprovado pelo Comité de FEtica em Pesquisa do Hospital
Universitario da Universidade Federal do Maranhdao (CEPHU/UFMA), sob o parecer n°
275.505/13. Foram incluidos no estudo apenas dentes higidos recém-extraidos que ndo

apresentavam trincas, fraturas, rachaduras ou fissuras na superficie da coroa clinica.
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Preparo do Biovidro Niobofosfato

Vidros fosfatos foram obtidos a partir da fusdo de misturas de diferentes
componentes em fornos elétricos.”’”*’ Os compostos quimicos foram misturados a seco
em um misturador tipo tirbula por 1 h, colocados em cadinho de alumina e aquecidos
em forno elétrico (Lindberg, Blue M, Watertown, WI, EUA). A taxa de aquecimento foi
de 10°C/min até a temperatura de 500 °C por 30 min em ar para elimina¢dao de produtos
volateis. O material foi entdo aquecido a 1400 °C a 5 °C/min para a completa fusdao dos
precursores, permanecendo nesta temperatura por 20 min para homogeneizacdo e

afinagem a fim de eliminar bolhas.

O liquido foi vertido em molde de aco inoxidavel e foi resfriado a temperatura
ambiente. O vidro foi entdo moido em sistema de moagem com bola de ago
(Pulverisette, Fristsch, Alemanha) por 30 min.”’ Apds a moagem o p6 foi passado por
uma sequéncia de peneiras: 150 um - 75 um - 53 um, sob agita¢ao (Bertel, Sao Paulo,
Brazil). Apenas as particulas que passaram pela peneira de 53 um foram utilizadas. A
distribui¢ao do tamanho das particulas foi determinada por meio de um analisador de
particulas em difracdo a laser (CILAS Model 1064; Compagnie Industrielle des Lasers,
Orleans, France). Amostras do pd foram submetidas a analise de espectroscopia de
Raio-X de energia dispersiva (EDX-720, Shimadzu, Toquio, Japao) para verificar a

composi¢ao final do po.

Delineamento experimental

Foram usados dezoito dentes que tiveram a superficie de esmalte removida
(ISOMET 1000, Buehler Ltd., Lake Bluf, IL, EUA). As superficies de dentina foram
lixadas com lixas de carbeto de silicio com granulagdo # 600 por 60 s para padronizagao

da camada de “smear layer”. As superficies da dentina foram previamente examinadas
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em um microscopio Optico (Kozo Optical and Electronical Instrumental, Nanjing,

Jiangsu, China) com aumento de 40x para verificar a auséncia de esmalte.

Trés tipos de substratos dentinarios foram usados no presente estudo: 1) Dentina
Sadia, 2) Dentina residual ap6s a remogao parcial do tecido cariado (Remocgao Parcial),
3) Dentina residual ap6s remogao total do tecido cariado (Remogao Total). Dois tipos de
pré-tratamento do substrato dentinario foram utilizados: 1) Dentina sem tratamento
(Controle); 2) Dentina jateada com microparticulas de vidro bioativo (NbG). A
resisténcia de unido foi avaliada em dois periodos: 1) imediato; 2) seis meses.

Perfazendo um total de doze condi¢des experimentais (Figura 1).

Dentina

dentina Sadi Remogao Parcial o
Dentina Sadia HM0ea0 ca Remogio Total

:

Imediato 6 meses Imediato 6mesas Imediato Gmeses Imediato 6 meses Imediato 6 meses Imediato 6 meses

Figura 1. Desenho experimental

Inducao artificial da lesao de carie

Previamente a inducdo da lesdo de caric artificial, os dentes foram
impermeabilizados com uma camada de adesivo epoxi (Araldite, Ciba Especialidades
Quimicas Ltda., Sao Paulo, Brasil) e outra de esmalte acido resistente (Colorama, CEIL
Com. Exp. Ind. Ltda, Sdo Paulo, Brasil), deixando a superficie dentinaria oclusal
exposta. Em seguida, foram suspensos com auxilio de um fio ortodontico em um béquer

contendo uma solugdo cariogénica composta por 3,7 g de BHI caldo (Brain Heart
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Infusion, Becton Dickinson and Company, Sparks, MD, EUA), 2 g de sacarose (Sigma-
Aldrich, Saint Louis, Missouri, EUA), 1g de glicose (Sigma-Aldrich, Saint Louis,
Missouri, EUA) e 0,5 g de extrato de levedura (Sigma-Aldrich, Saint Louis, Missouri,
EUA) para cada 100 ml de 4agua destilada. Essa solug¢do foi esterilizada (autoclave por
20 minutos a 121°C) previamente a inoculagao de 2% de cepas de Streptococcus mutans
ATCC 25175 (Instituto Nacional de Controle de Qualidade em Satde - Fiocruz, RJ,
Brasil) (10° UFC/mL). Os dentes suspensos no meio cariogénico foram incubados a
37°C em jarra de microaerofilia por 14 dias. Durante esse periodo, a solugdo
cariogénica foi substituida a cada 48 horas, porém sem a inoculagdo de novos
microrganismos (Figura 2). O biofilme foi removido com gaze e os materiais isolantes
(adesivo epoOxi e esmalte) removidos manualmente com laminas de bisturi. Os dentes
foram abundantemente lavados em agua deionizada, possibilitando a constatacdo de

. . . . 41
uma superficie de dentina escurecida e amolecida ao toque com sonda exploradora.

Figura 2. Preparo dos dentes para inducdo da carie. (a) dentes impermeabilizados e (b) dentes suspensos

em meio cariogénico.

Remocao parcial e total do tecido cariado

A superficie cariada foi removida com auxilio de broca esférica de ago n° 4 (KG

Sorensen, Barueri, SP, Brasil) em baixa rotacdo, a qual foi trocada por uma nova a cada
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trés dentes. Critérios visuais e tateis baseados, respectivamente, nos critérios de
coloracdo e dureza do substrato dentindrio foram utilizados para a sua remogdo. A
dentina cariada amolecida (dentina infectada) foi removida até a obtengcdo de uma
dentina resistente ao toque com sonda exploradora sem pressio (dentina afetada),***
enquanto que no grupo remogao total, a dentina cariada foi removida completamente

com auxilio de brocas e curetas dentindrias até a obtengao de uma dentina endurecida

. 4 . . . . . , .
(Figura 3).* Esse, assim como os demais procedimentos, foi realizado por um tnico

operador experiente, previamente treinado e calibrado.

Figura 3. Remoc@o do tecido cariado. (a) dentina cariada (b) remogao parcial da dentina cariada com

uso de brocas, e (c) remogao total da dentina cariada com cureta apds a remog¢do com brocas.

Teste de Resisténcia de Unido

Um sistema de abrasdo (Jet Pratical, Kondortech NT, Sao Paulo, Brasil) foi
utilizado para jateamento do NbG com uma pressdo de 4-5 bar’> por 15 s a 1 cm de
distancia da dentina.*® Um sistema adesivo autocondicionante foi selecionado de acordo
com a presenca de um mondmero funcional (10-MDP): Clearfil S* Bond Plus (Kuraray
Noritake Dental Inc, Okayama, Japao). Sua composi¢do, modo de aplicacdo e lote sdo

descritos na Tabela 1.
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Tabela 1 — Sistemas adesivos, composi¢cdo e modo de aplicacao.

Material Composigdo Modo de aplicagao
(Fabricante)
Lote

Clearfil S’ Bond 10-MDP, Bis-GMA, HEMA, 1. Aplicagdo ativa por 20

Plus dimetacrilato hidrofilico, dimetacrilato s;
(Kuraray) hidrofoébico, metacrilato  alifatico, 2. Jato de ar por 10 s a 20
silica coloidal, canforoquinona, i
00027A aceleradores, iniciadores, etanol e o
4gua. 3. Fotoativacdao por 10 s
(600 mW/cm?).

Abreviaturas: MDP: 10- metacriloiloxidecil-dihidrogenio-fosfato; Bis-GMA: bisfenol-glicidil-dimetacrilato; HEMA:

2-hidroxi-etil-dimetacrilato.

Apobs os procedimentos de adesdo, a resina composta foi utilizada (Lis, FGM,
Joinville, SC, Brasil) em trés incrementos de 2 mm. Cada incremento foi fotoativado
por 40 s (Opilux 501, SDS Kerr, EUA) em uma intensidade de 600 mW/cm?

(Radidmetro, SDS Kerr, EUA)( Figura 4).

o
Figura 4. Procedimentos adesivos. (a) jateamento com particulas NPG, (b) aplicagdo do adesivo, (c)

fotoativagdo, (d) construg¢do do bloco de resina.

Os dentes foram fixados com cera pegajosa a um dispositivo da maquina de
corte (ISOMET 1000, Buehler Ltd., Lake Bluf, IL, EUA) com a interface de unido
perpendicular ao disco de corte. Foram realizadas duas sequéncias de cortes

longitudinais e perpendiculares entre si para obtencdo dos espécimes com formato de
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palitos. O numero de palitos perdidos prematuramente durante o preparo dos espécimes
foi anotado. A 4rea da sec¢do transversal de cada palito foi medida com um paquimetro
(Digimatic absoluto, Mitutoyo, Téquio, Japao) com aproximadamente 0,01 milimetros e
registrados para o célculo da resisténcia de unido (RU). Os palitos originados do mesmo
dente foram divididos aleatoriamente para o teste imediato ou 6 meses. Os espécimes
para o grupo de 6 meses foram armazenadas a 37 ° C em frascos hermeticamente

fechados contendo agua destilada.

Figura 5. Peparoldos espécimes. (a) Obtencdo dos palitos, (b) palitos, e (c) aferi¢do da area com

paquimetro.

Para os testes, os palitos individuais foram colados sobre o dispositivo (Odeme,
Joacaba, SC, Brasil) com uma cola de cianoacrilato (Pegamil de Bond Gel, Buenos
Aires, Argentina). Cada palito foi foi submetido ao teste de resisténcia de unido por
meio de uma maquina de ensaios universal (Instron 3342, Canton, MA, EUA) a uma
velocidade de 1,0 mm / min. A carga de tracdo maxima foi dividida pela area da seccao

transversal da amostra para expressar os resultados em MPa ( Figura 6).
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Figura 6. Ensaio de Microtragdo. (a) Maquina Universal Instron 3242 e (b) dispositivo de microtragdo

onde o espécime ¢ fixado e tracionado.

Analise dos espécimes

A andlise dos espécimes fraturados foi realizada em estereomicroscopio (Koso
Optical and Electronical Instrumental, Nanjing, Jiangsu, China) em 40X. A
classificacdo dos padroes de fratura foi: 1) coesiva de dentina; 2) coesiva de resina
composta; 3) adesiva/mista na interface. Dois espécimes de cada grupo foram
aleatoriamente selecionados para avaliagdo da interface por Microscopia Eletronica de
Varredura e por Espectroscopia de Energia Dispersiva (SEM/EDS, ProX Phenom,

Phenom-World, Dillenburgstraat, Eindhoven, Holanda).

Analise estatistica

A andlise estatistica foi realizada por meio de um software SPSS 21.0 (IBM,
Armonk, NY, EUA). Os dados foram analisados para distribuicio da normalidade
utilizando o teste Shapiro-Wilk (o. =0,05). A normalidade foi violada e os dados foram
analisados utilizando os testes Kruskal-Wallis (pos-hoc Dunn) para verificar se havia
diferenca na resisténcia de unido entre os tipos de substratos dentinarios. O teste Mann-

Whitney foi utilizado para avaliar se havia diferenga significante entre os tempos de
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avaliagdo e o tipo de tratamento. As fraturas coesivas e os palitos perdidos durante a

execucao do teste ndo foram inseridos na analise estatistica.

RESULTADOS

A andlise de espectroscopia de Raio-X de energia dispersiva (EDX) da
composi¢cdo do vidro NbG foi de 40,1% de Nb,Os, 32,8% de P,Os, 21,2% de CaO,
ALOs 3,8% e 2,1% de NayO. A andlise granulométrica do p6 de NbG mostrou, em sua
grande maioria, microparticulas com didmetros de 58,83um, também foram detectadas

nanoparticulas (Figura 7).

LU i

0.04 : 500.0

Figura 7. Distribuicdo dos tamanhos das particulas NbG obtidas através de um analisador de

particulas por difragdo a laser (Cilas).

Os valores médios de resisténcia de unido (MPa) obtidos pelo sistema adesivo
Clearfil S’ Bond Plus em fungio do substrato dentinario, do jateamento com NbG e do

tempo de armazenamento sao observados na Tabela 2.

Houve diferenga significativa entre todos os tipos de substratos dentinarios
(p<0.05). Os maiores valores foram encontrados em dentina sadia seguidos por dentina
residual apds remocdo total do tecido cariado e os menores valores foram obtidos em

dentina residual apds remogao parcial do tecido cariado. O tratamento com o vidro NbG
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obteve valores significativamente maiores que o grupo controle (sem tratamento),
somente nos casos da dentina residual apds remogao total do tecido cariado (p<0.05).
Ap0s o periodo de seis meses de armazenamento, os valores de resisténcia de unido

sofreram uma redugao significativa (p<0.05).

Para os diferentes condi¢des experimentais, a maioria das fraturas encontradas
foram adesivas/mistas. As fraturas coesivas em dentina e coesiva em resina foram

observadas apenas no grupo dentina higida, porém em pequeno percentual (Tabela 3).



Tabela 2 - Valores médios (desvios-padrao) da resisténcia de unido entre os tipos de dentina, tratamento e tempo de avaliagdo.
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Dentina Sadia Remocio Parcial

Remocgao Total

Controle Jateada Controle Jateada Controle Jateada Total
Imediato 29,68 (10,77) 31,65 (15,67) 16,28 (8,80) 16,28 (9,76) 20,05 (7,84) 25,96 (7,84) 23,39 (12,00)X
6 meses 22,74 (11,59) 26,90 (16,94) 16,95 (11,49) 16,02 (11,17) 15,73 (5,86) 22,65 (10,66) 20,44 (12,19)Y
Total 26,65 (11,50) 29,46 (16,23)M 16,58 (9,95)M 16,18 (10,16)™ 17,95 (7,19)% 24,27 (9,43)M
28,19 (14,27)* 16,40 (9,97)¢ 21,34 (8,99)°

Letras diferentes mostra diferenga significante. (p<0.05).

Para os diferentes condigdes experimentais, a maioria das fraturas encontradas foram adesivas/mistas. As fraturas coesivas em dentina e

coesiva em resina foram observadas apenas no grupo dentina higida, porém em pequeno percentual (Tabela 3).

Tabela 3 - Numero (porcentagem) dos espécimes de acordo com o padrao de fratura dos grupos testados no presente estudo.

Dentina Sadia Remocao Parcial

Remocao Total

Controle Jateada Controle Jateada Controle Jateada

A/M CR CD FP AM CR CD FP  A/M CR CD FP AM CR CD FP AM CR CD FP AM CR CD FP
18 1 0 6 21 0 2 8 21 0 0 2 18 0 0 3 19 0 0 2 21 0 0 2

Imediato

94.7) (5,2) (0,0 91,3) (0.0 (8,6) (100) (0.0) (0.0) (100) (0.0) (0.0) (100) (0.0) (0.0) (100) (0.0) (0.0)

15 0 1 5 18 1 1 0 17 0 0 9 14 0 0 8 18 0 0 0 22 0 0 0
6 meses
(93,8) (0.0) (6,2) (90) %) %) (100) (0.0) (0.0) (100) (0.0) (0.0) (100) (0.0) (0.0) (100) (0.0) (0.0)

A/M, falha na interface resina-dentina que inclui falha coesiva dos substratos; C, falha coesiva em dentina; CR, falha coesiva em resina; FP, falha prematura.
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As imagens obtidas com a microscopia eletronica por varredura (MEV) dos espécimes
dos grupos remoc¢do parcial e remocgao total jateadas com NbG estdo demonstradas nas
Figuras 8 ¢ 9. A Figura 8 evidencia uma superficie dentindria apds remocao parcial mais
rugosa e irregular, sendo possivel observar a presenca de microparticulas de NbG confirmada

por espectroscopia por energia dispersiva (EDS).

A Figura 9 corresponde aos espécimes do grupo dentina apds remocao total da carie. Na
superficie jateada ¢ possivel observar presenca de tubulos abertos com particulas de NbG em

seu interior, confirmada por espectroscopia por energia dispersiva (EDS).

Figura 8. Microscopia Eletronica de Varredura dos espécimes do grupo de dentina cariada
parcialmente removida ( Magnificagio 1000x-Barra 80um). E possivel observar a presenca de NbG na
dentina afetada. Em maior aumento (Magnificagdo 5500x — Barra 10um) observa-se a superficie de

dentina exposta com evidéncia de tubulos obliterados por material bioativo confirmado por EDS.



25

Figura 9. Microscopia Eletronica de Varredura dos espécimes do grupo de dentina cariada totalmente
removida ( Magnificagdo 4000x-Barra 20pum). E possivel observar a presenga de tubulos dentinarios
abertos, ¢ uma area coberta por um aglomerado de vidro bioativo NbG. Em maior aumento
(Magnificacdo 20.000x — Barra 3um) evidencia a presenga de particulas nanométricas de NbG dentro

dos tibulos, confirmado por EDS.

DISCUSSAO

O proposito de aplicar um biomaterial em dentina afetada por cérie foi contribuir para
uma remineralizacdo, aumentar o ph, e inibir o crescimento bacteriano e a acdo de enzimas
que degradam o colageno. Portanto, uma camada impregnada com particulas de vidro
bioativo como observado na Figura 8 poderia servir de um elo de unido de sistemas adesivos
que apresentam uma alta capacidade de ligacdo com minerais, nesse caso o 10-MDP. Os

resultados obtidos no presente estudo demonstraram que o vidro bioativo NbG foi capaz de



26

aumentar os valores de resisténcia de unido apenas da dentina onde houve a remocao

completa do tecido cariado. Assim, a primeira hipdtese nula foi rejeitada.

A unido dos adesivos dentinarios a dentina ¢ influenciada por variagdes regionais da
composicio e de profundidade.*® A dentina residual apds remogdo completa do tecido cariado
mostra-se profunda, quando comparada aos grupos da dentina afetada por carie ¢ da dentina
sadia. A dificuldade na adesdo a dentina profunda deve-se ao baixo conteudo de dentina
intertubular e fibrilas colagenas, bem como alto volume de 4gua proveniente dos tubulos
dentinarios que se encontram em maiores quantidades e mais calibrosos.***’ Assim, o
jateamento com microparticulas de NbG em uma dentina profunda pode ter selado a
embocadura dos tubulos (Figura 9) dificultando a passagem de agua ou servindo como um elo
com o mondmero 10-MDP, ¢ desta maneira aumentando os valores de resisténcia de uniao.No
entanto, no grupo que foi submetido ao jateamento com NBG na dentina afetada (remog¢ao
parcial) nenhum aumento nos valores de resisténcia de unido foi observado. Além disso,
estudos prévios que utilizaram materiais poliméricos contendo biovidro 45S5 demonstraram
uma liberagdo continua de ions célcio e fosfatos que podem induzir a remineralizacao e
recuperagcdo das propriedades mecanicas (elasticidade e nano-dureza) ao longo das areas

. . . . . 484950
pobre em minerais nas interface dentina-resina.” ™

Os valores de resisténcia unido no grupo dentina afetada foram inferiores aos grupos da
dentina saudavel e da dentina apds remocao completa da carie. Inimeros estudos também
encontraram baixos valores de resisténcia de unido em dentina nestes condicdes.” ™! A
presenca de cristais acido-resistentes dentro dos tubulos dentinarios podem impedir a

infiltracdo de mondmeros acidicos e reduzir a formacgdo de tags resinosos. A dentina afetada

por cérie também apresenta baixa resisténcia coesiva, baixa dureza, ¢ menor mddulo de
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elasticidade, devido a auséncia de conteado mineral.'*!® Este substrato dentinario é o elo mais

propicio a se romper, e isso talvez explique os baixos resultados de resisténcia de unido.

Por outro lado, alguns estudos tém mostrado resultados de resisténcia de unido

. . . 1.52 4. .
semelhantes entre dentina sadia e dentina afetada, °'* diferindo dos resultados encontrados
neste estudo. Tais autores mencionaram o uso de corantes para identificar a dentina afetada

por cérie, desgastando a dentina até obter uma superficie livre de corantes. >

Os maiores valores de resisténcia de unido foram obtidos na dentina sadia em razao da
presenca abundante de minerais. O objetivo do jateamento de particulas de vidro com NbG na
dentina saudavel foi criar um ambiente alcalino que bloquearia a atividade enzimatica,*
impedindo a reducdo da resisténcia de unido apds 6 meses. Entretanto foi observada uma
redugdo nos valores de resisténcia de unido ao longo do tempo. Dessa forma, a segunda

hipotese nula foi rejeitada.

Em outro estudo, o jateamento com biovidro (45S5) em dentina sadia nao foi capaz de
aumentar os valores de resisténcia de unido do mesmo sistema adesivo utilizado neste
estudo.*® No entanto, Profeta et al.’* encontrou uma redugéo nos valores de resisténcia ap6s 6
meses quando o vidro 45S5 foi aplicado a dentina saudavel antes da aplicagao de um adesivo
convencional. Isto foi devido a modificagao das caracteristicas fisico-quimicas do vidro a ser
aplicada imediatamente apds o ataque acido, o que impediu a precipitacao do fosfato de calcio
amorfo e de hidroxiapatita, o que seria fundamental para inibir a atividade das enzimas

metaloproteinases.

Finalmente, os resultados deste estudo demonstraram que o jateamento de particulas
com vidro bioativo NbG ¢ uma técnica promissora para promover a formacgdo de uma
"camada hibrida bioativa" em dentina profunda, apds a remog¢ao completa do tecido cariado.

Mas, neste momento, muitos pesquisadores estdo a procura de uma técnica ou biomaterial
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adesivo com diferentes vidros bioativos capaz de remineralizar camadas hibridas ou recuperar

as propriedades mecnicas da dentina afetada por meio da formagio de apatita biomimética.>
CONCLUSAO

O jateamento com particulas do biovidro niobofosfato foi capaz de aumentar a
resisténcia de unido do adesivo autocondicionante a dentina apds a remoc¢do completa do

tecido cariado.
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ANEXO A - PARECER CONSUBSTANCIADO DO CEP

ol HOSPITAL UNIVERSITARIO DA

f$( P UNIVERSIDADE FEDERAL DO W

MARANHAQ/HU/UFMA

PARECER CONSUBSTANCIADD DO CEP

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: Efeito do jateamento com um biovidre em dentina afetada por carie: nanoinfiltragio e
resisténcia de unidc ao longo do tempo

Pesquisador: Jose Roberto de Oliveira Bauer

Area Tematica:

Versao: 4

CAAE: 08835012.1.0000.5086

Instituigdo Proponente: CENTRO DE PESQUISA CLINICA

Patrocinador Principal: Financiamentoe Proprio

DADOS DO PARECER

Nimero do Parecer: 275.505
Data da Relatoria: 17/05:2013

Apresentagao do Projeto:

O jateamento com vidros bioativos (fosfosilicatos de calcio-sodio bioativos - Bioglass 4555) tem chamado
alengﬁn, devido este pd ser mais seletive na rernu:-ge'm da dentina cariada adicionado a sua capacidade de
induzir a remineralizagio do substrato remanescente. Trata-se de um estude experimental, longitudional,
quantitative e qualitativo, visando avaliar a resisténcia de unido dos adesives autocondicionantes 3 dentina
higida e afetada por care, em dentes humanos, apos jateamento do substrato com particulas do biovidro
nichofosfato em diferentes tempos: imediato e 6 meses. Serdo usados §4 dentes higidos, metade serdo
submetidos a indugdc de carie. Uma parte desses dentes terd a dentina jateada com um biovidro
experimental durante Imin/Sbar. Para o procedimento adesive serdo utilizados 2 autocondicionantes Clearfl
53 Bond (Kuraray, Osaka, Japdo) Single Bond Universal (3M, ESPE, 5t Paul, USA). Serdo incluidos no
estudo terceiros molares humanos higidos de individuos maiores de 18 anos, extraidos por motivos
pericdontal ou ortoddntico. Os dados obtidos de cada teste serde tabulados e submetidos a analise
estatistica . Se houver normalidade sera utilizado o teste de analise de varancia ANOVA ou Turkey e se nao

houver normalidade sera utilizade o teste de Kruskal Wallis. Financiamento proprio.
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HOSPITAL UNIVERSITARIO DA

UNIVERSIDADE FEDERAL DO W
MARANHAO/HU/UFMA
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CorBramcla oo Perscas- I7T5 508

Objstivo da Pesquisa:

Cinjetivo primaria;

Avallar In viino & resisiencda de untdo dos adesivos autocondisonantss 3 danina highda @ & denting afefads
por carle apds [atEamenio o substrato com particulas do biowidro niobofostato, em diferantes fempos:
imediato & 30 lango do IBmpd {6 meses).

Objetivo Secundano;
- Analisar o padrio de fratura com awdlio de Micrscopia Eletronica de Vamedura

- Avallar a Interface adesiva enfre adeshvos autocondiclonantes & a dentna higida e a dentina afetada por
cane abrasionada com particuias de biovidm niobofosTato, através de Microscopla Bletrinica de Vamedura &
com o auxdio do fragador nirato de prata.

~Awailar 0 e5aios da aNTEZEN3gEM S0bE A resistanca de unilo & caracertsicas

da Interface.

Zwallacso dos Riscos & Sensficios:
Ris00s:

05 MeCos refendos estdo 355003008 30 consirangiments D20 LSO 02 UM J08 BEUS GrJ30s (denies) am
ssiutos clenticos. O sujeito eniretanto podera dabiar de pariicipar em qUEKUEr &poca sam prejulzn.
Benslicios:

Segundo © pesquisador N30 havera beneficios diretos 30 doador, porem O resultado 43 pesquisa
possibllitara aperfelgoamento 0o us0 80 materal na comunidade odontoltgica, proplclando melhores
condighes de longevidade das resiauracies.

Comentarics s Conslderages sobre 3 Peequisa:
O prodeto tem relevancia centifioa, culos resuitados podero representar esratéglas de aparfelpoamento
para oS materdals restauradores de Dentes.

Conslderagdes aobne o8 Termos de apresentagdo obrgataria
O protocolo cumpre GOm 35 exkgenclas em relacdo acs “Termos de apresentagda obrgatina™ folha de
rosto, projeto de pesquisa, Termo de Consentiments Livre e Esclarecidio (TCLE) orgamento &

Eadadica:  Fum Bails & Rapady 702207

Balrsa: CEMTRO GEF: 85d070

UF: M Busidpia: SA0 LIS

Tabsbomen: |80 (001 250 Fax: QS D108 E-mail  cocgl i =
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Faculty Posting:

Mission:

Operative Dentistry, Inc. is committed to providing current,
relevant, peer reviewed articles and other educational
opportunities that advance the practice of restorative
dentistry to practicing general and restorative dentists. The
scope of our offerings to the dental community is based on a
scientific foundation and includes: disease prevention;
conservation of tooth structure; biomaterials and their
application in the restoration of teeth; interdisciplinary
interactions; dental education; and the social, political, and
economic aspects of dental practice.
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Claims:

Missing issue claims will not be accepted when the shipping address
is an (air) forwarding service address.1) Missing issue claims are
accepted only when the shipping address is the customer’s end user
address.(2)

We will honor claims postmarked between) the following dates:
North America Rest of World Issue one 15 Jan. — 15 Feb. 30 Jan. — 30
Mar.

Issue two 15 Mar. — 15 Apr. 30 Mar. — 30 May

Issue three 15 May — 15 Jun. 30 May — 30 Jul.

Issue four 15 Jul. — 15 Aug. 30 Jul. — 30 Sep.

Issue five 15 Sep. — 15 Oct. 30 Sep. — 30 Nov.

Issue six 15 Nov. — 15 Dec. 30 Nov. — 30 Jan (following year)

Supplements () 15 - 45 days after mailing 30 — 90 days after mailing
Outside of this claim time, claims will be denied and issues will be
available for purchase at the normal issue price of 40.00 USD, which
includes postage.

Issues, when running on a normal print schedule, should mail from
our press four days before the first day of the publication month.
Replacement issues are mailed from our offices on the 1st and 3rd
Fridays of each month.

Operative Dentistry, Inc. (OpDent) will fulfill one (1) free claimed
issue per subscription period, so long as the claim is postmarked
within the claim period). A valid end-user email address must
accompany any claim in order for us to send e-mail confirmation of
postage or status. If more than one issue is claimed, we will replace
the most recent issue in accordance with the above policies. OpDent
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reserves the right to provide reprinted replacement issues once the
original press run stock is depleted.

Free replacement copies will not be sent to replace issues
undelivered due to a subscriber’s failure to notify the publisher of a
change of address. Any replacements of this type will be charged as a
back issue. OpDent must have address changes at least 4 weeks prior
to an issue print date for uninterrupted service as that is when our
mailing list is forwarded to our press for production and postage.

For the purposes of claim validation, a subscriber’s name on our Allen
Press submitted mailing list will act as a confirmation of mailing, with
the exception of countries in which there is a designated OpDent
distributor. Countries with distributors are listed below with their
specific policy exceptions.

INDIA. All journals will be delivered via courier and will require a
signature upon delivery. All questions regarding subscriptions,
payment, orders or claims from any individual or institutional
subscriber based in India should be addressed to International
Subscription Agency (ISA) at intl@bsnl.in. Notice from our exclusive
distributor, ISA at backvolumes@gmail.com of receipt details will act
as proof of delivery. A confirmation from ISA of proof of delivery will
invalidate any claim for that issue. ISA uses an air forwarding service;

this service is exempt from the forwarding policy listed above.

(1) For the purposes of a claim, any organization that forwards items without regard to the
subscriber’s customer ID number on the address label will be considered an (air) forwarding
service.

(2) For the purposes of a claim, post boxes in the end user’s home city will be considered an end
user address and not a forwarding service.

(3) Extensions to these dates will be made should the issue mail later than its normal schedule.
The extension will be equal to the number of days the issue was delayed. If no postmark
appears, the date of receipt will be used in the calculation.

(a)Supplements are not issued every year. Only 6 have been issued from 1975 to 2013
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Postal Damage:

We take great care and expense to choose the best shipping method
and packaging for our journals. We hope you understand that
OpDent cannot accept responsibility for postal system practices.
However, if you would like to use your allotted free replacement
issue we will honor the damage claim.

Late Fees:

Subscription terms will be honored as requested upon receipt of
payment in the OpDent office. If the subscription term requested is
received after the 10th day of the month preceding the normal issue’s
mailing date, the subscription will be considered late. (For example, if
a subscriber would like to have a calendar year subscription — Jan
2014 to Dec 2014, and the payment is received in the OpDent offices
on 9 December 2013, all the issues will be distributed as usual, if the
payment is received on 11 December 2013 the subscription will be
considered late.)

The late fee is $20.00USD for USA and $25.00 for all others countries
per issue, and cannot exceed 5 issues. A request for a 6 issue late fee
will be billed as a back volume at the regular price of $240.00USD in
lieu of a subscription payment.

Backstarting your subscription by the payment of late fees is
allowable at any time so long as the request falls within the 6 issue (1
subscription year) framework (for example, a subscriber may not
request to backstart their subscription by 4 issues, if 3 issues have
already mailed to the subscriber.)

Late Paper Only Subscription:

If your subscription is received late, your subscription term will be
entered as requested on your order, you will gain temporary access
to the online Journal (email address required) for the paper issues
that have already been mailed, and an invoice will be sent to you for
the late fee(s) due. Upon receipt of the late fee(s) your paper back-
issue(s) will be mailed and your temporary
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internet access will be terminated. If you do not pay the late fee,
your online access for those issues will remain active in perpetuity.
Late Online Only Subscription:

There is no late fee associated with online only subscriptions as they
will run for the calendar year requested. An exception to this rule is
for those who have an unexpired split year subscription upon receipt
of subscription payment. In these situations, the online subscription
will be extended for six issues from the current expiration date.

Late Online and Paper Subscription:

The paper subscription will take precedence and the online
subscription will be tied to the term of the paper subscription and
will follow the terms of the paper only subscription as outlined
above.

Academy Members:

It is the Academy Member’s responsibility to ensure that their dues
are paid on-time. All Academy members are entered as a calendar
year subscription. If a subscription is sent late to our offices, the
member’s subscription will begin with the next available issue. Back
issues will be sent only upon specific request from the member to
Operative Dentistry.

Subscription Fees:

Pricing for this journal is reflected in the most current edition of
Operative Dentistry’s Subscription Fact sheet — available at
https://www.jopdent.com/subscribe/sublnfo.pdf. Each new addition
replaces the old and is effective immediately upon publication. The
rates for USA and ALL OTHERS is based upon the ENDUSER address
and not on the mailing address.

Agencies that process subscriptions for their clients are responsible
to know the policies and procedures of this journal as outlined.
lgnorance of policy is not a valid
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reason for placing a claim. Agencies who knowingly falsify
subscription types or end-user addresses will become ineligible to do
business with OpDent.

Refunds:

Refund requests will be honored, and will be prorated according to
the issues left in the subscribers paid term.

An issue is no longer eligible for a refund once the official mailing list
has been generated and sent to Allen Press, our printing partner,
whether the issue has mailed or not.

Wire Transfers:

OpDent welcomes wire transfers, but charges a $25.00USD fee on
top of the requested subscription price to cover the fees charged by
our bank.

The Subscriber is responsible for all wire transfer fees from their
bank.

The form found at,
http://www.jopdent.org/subscribe/WireTransfer.pdf contains all the
pertinent wire transfer information and must be completed and sent
to our offices for proper credit to be applied to your account.

Back Issues and Back Volumes:

All back issues of OpDent are available from our offices for
S40.00USD per issue or $240.00USD per volume. OpDent reserves
the right to substitute a full volume for a back issue(s) request at no
additional charge. OpDent reserves the right to fill a back
issue/volume request with a reprinted copy once the original press
run is depleted.

All reprinted back issues and volumes are reprinted from a digitized
master of the original press run, or from the original digital printing
plates, and are printed on acid-free paper.
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Back Volume orders are eligible for a $10.00USD discount per volume
for subscription agencies.

Online access is available for blocked volume years for an additional
$40.00USD with the purchase of that volume year’s print back
volume. For online only back volumes, the price is $75.00USD per
blocked volume. Volumes are open access after 36 months from
publication, and are free to the public.

Renewal Notices:

OpDent will generally send renewal notices to those subscribers
whose term expires within 2 issues, and to those whose subscription
expired 5 issues prior to the preplanned renewal notice date. Notices
are generally sent in September of each year.

It is the subscriber’s responsibility to be aware of their term
expiration and to keep their subscription up-to-date.

On the aforementioned renewal notice date, those who have been
expired from 6 to 12 issues will be sent an invitation to subscribe.

Academy Members:

Operative Dentistry is the official journal for the following Dental
Academies:

Academy of Operative Dentistry (AOD) Academy of R V Tucker Study
Clubs (ARVTSC) & American Academy of Gold Foil Operators (AAGFO)
It is the position of Operative Dentistry, Inc. that each academy is
unigue and offers its members exclusive benefits, and, as such, each
academy is served equally regardless of member numbers or length
of time as parent academies to the journal.
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Subscription monies paid by the academy to the journal are paid as a
benefit to the Academy member by the Academy. The money that is
collected by the academy then is, by definition, a part of the academy
dues, and not an “add on”, or selectable option of membership.
Members that belong to more than one of our parent academies are
required to pay their full dues to each academy for which they desire
membership. As a benefit to these individuals, although not stated in
any by-laws or policies, money received from these individuals will be
handled in the following manner and order:

* The additional credited money can go toward a gift subscription to
an individual of the subscriber’s choosing, or

e The additional funds can be donated to the general funds of the
journal to help keep all member costs low, or

e If no direction is given, then the additional money will be returned
to the member (upon receipt of the second set of funds).

Members of the listed academies receive their subscriptions for less
than the cost of publication. A discount on various OpDent offerings
may be offered during the AOD, ARVTSC or AAGFO Annual Meetings.
These discounts are valid only at the meetings.

For purposes of subscription, OpDent considers the date that OpDent
received the subscription monies from the academy as the date of
subscription, and not the date when the dues were sent to the
academy. This means that members who did not get their annual
dues into their academy by the official date set by the individual
academy run the risk of subscription monies being sent to the journal
offices late, thereby missing the mailing date of a particular issue.
Members who feel a pressing need to dispute a policy matter should
first query the OpDent offices for clarification of the policy, and then,
if not satisfied, may take the issue to the secretary of their Academy
for resolution. An agreement
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between the Executive Board of the Academy and the OpDent Editor
will be considered a binding and final resolution.

As the Publication and Education arm of the Academies, we are
willing and able to assist the academies and their official clubs with
any endeavor pertaining to these areas. Fees, if any, will be
negotiated with the requesting unit.

Continuing Dental Education

Goals

1. To recognize and encourage dental professionals who give of their
time and talents to provide the dental community with current and
relevant dental literature. a. Provide appropriate CE units to authors
of peer-reviewed manuscripts accepted by the Editorial Staff of
Operative Dentistry.

b. Provide 2 units of CE Credit to the reviewers of manuscripts which
are within the scope of, and are deemed to have relevance by the
Editor of, Operative Dentistry.

c. Provide feedback to both authors and reviewers of reviewed
manuscripts i. Authors receive the comments of two different
reviewers

ii. Authors receive the comments (if any) of the Editor

iii. Reviewers receive the comments of each other relating to the
manuscript

iv. Reviewers receive the comments and justifications from the
authors regarding the review comments made, upon receipt of a
revised manuscript (if revisions have been requested by the Editor)
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2. To support the Parent Academies of Operative Dentistry in their
pursuit of dental education by providing an administrative
infrastructure that allows each Academy to focus on the practice of
dentistry. a. Provide CDE administrative support by maintaining ADA
CERP recognition. i. Offer Joint Sponsorship opportunities to the
Academies for their annual meetings.

ii. Offer Joint Sponsorship opportunities to the Study Clubs affiliated
with the Academies for their monthly study/clinical meetings.

b. Maintain high standards of planning and feedback to the
Academies relating to their annual meetings. i. Provide a continuous
dialog relating to the needs, requirements and guidelines of the ADA
CERP recognition program as it relates to the planning, publicity and
execution of each academy’s annual meeting agenda.

ii. Provide anonymous aggregated feedback to the Academy
Executive Board, and to each presenter/instructor involved in the
joint-sponsored meetings, of the responses of the participants in
each activity for the purpose of gauging interest for future
presentations/activities as well as for consideration by the
presenters/instructors of the effectiveness of their
presentation/activity.

ADA CERP (American Dental Association Continuing Education Recognized Provider)
Operative Dentistry, Inc. is an ADA CERP Recognized Provider. ADA
CERP is a service of the American Dental Association to assist dental
professionals in identifying quality providers of continuing dental
education. ADA CERP does not approve or endorse individual courses
or instructors, nor does it imply acceptance of credit hours by boards
of dentistry.

In publicity materials for activities that are sponsored, or jointly
sponsored by
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Operative Dentistry, Inc. we will always publish the number of CDE
credit units that will be offered.

Concerns or complaints about OpDent as a CE provider may be
directed to the OpDent Offices at editor@jopdent.org or to ADA
CERP at ADA.org/cerp.

Joint Sponsorship Opportunities

OpDent is willing to act as joint sponsor to those organizations who
would like to offer quality Continuing Dental Education, but do not
have the means to become accredited themselves. The rules and
regulations for this joint sponsorship, as well as any fees for the
service can be found at www.jopdent.org/CDE. We especially
welcome our parent academies to make use of this accreditation. We
are willing to provide special assistance to the Academy Affiliated
Study Clubs via an umbrella contract with the parent Academy.
Copyright

OpDent requires authors of submitted manuscripts to release their
claim of copyright to Operative Dentistry, Inc. OpDent provides
published authors with access to their final pdf format article. The
acceptance letter sent to the author licenses the author to make
unlimited prints of the article, but prohibits them from sharing the
electronic file.

OpDent allows authors to place a copy of the electronic version of
their article on their own professional website so long as copyright
statement #2 is included prominently on the page. Posting to an
institutional repository is also permitted if such posting is required by
institutional policy or by funding contracts/stipulations. Repository
posting requires that the author inform OpDent of the postings and
provide a working URL to the article (see “author rights”).
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Permission for any form of reproduction (except as noted for authors
above) requires the written permission of Operative Dentistry, Inc.
The following copyright statements are to be used in the noted
circumstances:

#1 — to be used in all printed media [1st Author (if more, then
include “et al”)] ([year]). [Title]. J Op Dent, [Iss No], [Page No(s)].
Used by permission. © Operative Dentistry, Inc.

#2 — to be used in all electronic media [1st Author (if more, then
include “et al”)] ([year]). [Title]. J Op Dent, [Iss No], [Page No(s)].
Used by permission. © Operative Dentistry, Inc. Transmission or
reproduction of protected items beyond that allowed by fair use
requires the written permission of Operative Dentistry, Inc.

Manuscript submission

General Requirements

Operative Dentistry requires electronic submission of all manuscripts.
All submissions must be sent to Operative Dentistry using the Allen
Track upload site. A mandatory and nonrefundable $25.00 fee is
required at submission. Your manuscript will only be considered
officially submitted after it has been approved through our initial
quality control check, and any quality problems have been resolved.
You will have 6 days from when you start the process to submit and
approve the manuscript. After the 6 day limit, if you have not finished
the submission, your submission may be removed from the server.
You are still able to submit the manuscript, but you must start from
the beginning. Be prepared to submit the following manuscript files
in your upload:

e A Laboratory or Clinical Research Manuscript file must include: o a
title

o arunning (short) title

o a clinical relevance statement

O a concise summary (abstract)
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o introduction, methods & materials, results, discussion and
conclusion

o references (see Below)

* The manuscript body MUST NOT include any: o Author identifying
information such as: = Authors names or titles

= Acknowledgements

= Correspondence information

= Response to reviewer files should also NOT include any author
identifying information, such as a signature at the end, etc.

o Figures
o Graphs
o Tables

¢ An acknowledgement, disclaimer and/or recognition of support (if
applicable) must in a separate file and uploaded as supplemental
material.

e All figures, illustrations, graphs and tables must also be provided as
individual files. These should be high-resolution images, which are
used by the editor in the actual typesetting of your manuscript.
Please refer to the instructions below for acceptable formats and
sizes.

e All other manuscript types use this template, with the appropriate
changes as listed below.

Complete the online form (which includes complete author
information, copyright release and conflict of interest), and select the
files you would like to send to Operative Dentistry. Manuscripts that
do not meet our formatting and data requirements listed below will
be sent back to the corresponding author for correction.

Important Information

e All materials submitted for publication must be submitted
exclusively to Operative Dentistry.



* The editor reserves the right to make literary corrections.
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e Currently, color will be provided at no cost to the author if the
editor deems it essential to the manuscript. However, we reserve the
right to convert to gray scale if color does not contribute significantly
to the quality and/or information content of the paper.

e The author(s) retain(s) the right to formally withdraw the paper
from consideration and/or publication if they disagree with editorial
decisions.

e |International authors whose native language is not English must
have their work reviewed by a native English speaker prior to
submission. o Manuscripts that are rejected before peer-review for
English correction should be entered as a new manuscript upon
resubmission. In the manuscript comments box the comment, “this is
a resubmission of manuscript number XX-XXX” should be noted.

o Manuscripts that are rejected after peer-review are not eligible for
resubmission.

o Manuscripts that have major revisions requested (i.e. For English
correction) are entered as a resubmission of the original article.

e Spelling must conform to the American Heritage Dictionary of the
English Language, and S| units for scientific measurement are
preferred.

e While we do not currently have limitations on the length of
manuscripts, we expect papers to be concise; authors are also
encouraged to be selective in their use of figures and tables, using
only those that contribute significantly to the understanding of the
research.

e Acknowledgement of receipt is sent automatically upon acceptance
through quality control. This may take up to 7 days. If you do not
receive such an acknowledgement, please check your author
homepage at http://jopdent.allentrack.net if the paper does not
appear there please resend your paper.

IMPORTANT: Please add our e-mail address to your address book on
your server to prevent transmission problems from spam and other
filters. Also make sure that your server will accept larger file sizes.
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This is particularly important since we send page-proofs for review
and correction as .pdf and/or .doc(x) files.
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Manuscript Type Requirements

All Manuscripts

CORRESPONDING AUTHOR must provide a WORKING / VALID e-mail
address which will be used for all communication with the journal.
NOTE: Corresponding authors MUST update their profile if their e-
mail or postal address changes. If we cannot contact authors within
seven days, their manuscript will be removed from our publication
gueue.

AUTHOR INFORMATION must include:

e full name of all authors

e complete mailing address for each author

e valid email address for each author

* degrees (e.g. DDS, DMD, PhD)

o aoffiliation (e.g. Department of Dental Materials, School of Dentistry,
University of Michigan) MENTION OF COMMERCIAL
PRODUCTS/EQUIPMENT must include:

e full name of product

e full name of manufacturer

e city, state and country of manufacturer MANUSCRIPTS must be
provided as Word for Windows files. Files with the .doc and .docx
extensions are accepted.

TABLES may be submitted as either Word (.doc and .docx) or Excel
(.xls and .xIsx) files. All tables must be legible, with fonts being no
smaller than 7 points. Tables have the following size limitations: In
profile view a table must be no larger than 7 x 9 inches; landscape
tables should be no wider than 7 inches. It is the Editor’s preference
that tables not need to be rotated in order to be printed, as it
interrupts the reader’s flow.

ILLUSTRATIONS, GRAPHS AND FIGURES must be provided as TIFF or
high resolution JPEG files with the following parameters:
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e line art (and tables that are submitted as a graphic) must be sized
with the short edge being no shorter than 5 inches. It should have a
minimum resolution of 600 dpi and a maximum resolution of
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1200 dpi. This means the shortest side should be no smaller than

3000 pixels.

» gray scale/black & white figures must be sized with the short edge
being no shorter than 5 inches. It should have a minimum resolution
of 300 dpi and a maximum of 400 dpi. This means the shortest side
should be no smaller than 1500 pixels.

« color figures and photographs must be sized with the short edge
being no shorter than 3.5 inches. It should have a minimum
resolution of 300 dpi and a maximum of 400 dpi. This means that the

shortest side should be no smaller than 1050 pixels. Other
Manuscript Type — Additional
Requirements CLINICAL TECHNIQUE/CASE STUDY MANUSCRIPTS
must include as part of the narrative: ® a running
(short) title ® purpose

e description of technique

e list of materials used

e potential problems

e summary of advantages and disadvantages

e references (see below)

LITERATURE AND BOOK REVIEW MANUSCRIPTS must include as part
of the narrative:

* a running (short) title

¢ a clinical relevance statement based on the conclusions of the
review

e conclusions based on the literature review...without this, the
review is just an exercise and will not be published

e references (see below)

References
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REFERENCES must be numbered (superscripted numbers)
consecutively as they appear in the text and, where applicable, they
should appear after punctuation.

The reference list should be arranged in numeric sequence at the end
of the manuscript and should include:

1. Author(s) last name(s) and initial (ALL AUTHORS must be listed)
followed by the date of publication in parentheses.

2. Full article title.

3. Full journal name in italics (no abbreviations), volume and issue
numbers and first and last page numbers complete (i.e. 163-168 NOT
attenuated 163-68).

4. Abstracts should be avoided when possible but, if used, must
include the above plus the abstract number and page number.

5. Book chapters must include chapter title, book title in italics,
editors’ names (if appropriate), name of publisher and publishing
address.

6. Websites may be used as references, but must include the date
(day, month and year) accessed for the information.

7. Papers in the course of publication should only be entered in the
references if they have been accepted for publication by a journal
and then given in the standard manner with “In press” following the
journal name.

8. DO NOT include unpublished data or personal communications in
the reference list. Cite such references parenthetically in the text and
include a date.

9. References that contain Crossref.org’s DOIs (Digital Object
Identifiers) should always be displayed at the end of the reference as
permanent URLs. The prefix http://dx.doi.org/ can be appended to
the listed DOI to create this URL. i.e.
http://dx.doi.org/10.1006/jmbi.1995.0238

Reference Style Guide

¢ Journal article-two authors: Evans DB & Neme AM (1999) Shear
bond strength of composite resin and amalgam adhesive systems to
dentin American Journal of Dentistry 12(1) 19-25.
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e Journal article-multiple authors: Eick JD, Gwinnett AJ, Pashley DH &
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Robinson SJ (1997) Current concepts on adhesion to dentin Critical
Review of Oral and Biological Medicine 8(3) 306-335.

e Journal article: special issue/supplement: Van Meerbeek B, Vargas
M, Inoue S, Yoshida Y, Peumans M, Lambrechts P & Vanherle G
(2001) Adhesives and cements to promote preservation dentistry
Operative Dentistry (Supplement 6) 119-144.

e Abstract: Yoshida Y, Van Meerbeek B, Okazaki M, Shintani H &
Suzuki K (2003) Comparative study on adhesive performance of
functional monomers Journal of Dental Research 82(Special Issue B)
Abstract #0051 p B-19.

e Corporate publication: ISO-Standards (1997) ISO 4287 Geometrical
Product Specifications Surface texture: Profile method — Terms,
definitions and surface texture parameters Geneve: International
Organization for Standardization 1st edition 1-25.

* Book-single author: Mount GJ (1990) An Atlas of Glass-ionomer
Cements Martin Duntz Ltd, London.

e Book-two authors: Nakabayashi N & Pashley DH (1998)
Hybridization of Dental Hard Tissues Quintessence Publishing, Tokyo.
e Book-chapter: Hilton TJ (1996) Direct posterior composite
restorations In: Schwarts RS, Summitt JB, Robbins JW (eds)
Fundamentals of Operative Dentistry Quintessence, Chicago 207-228.
e Website-single author: Carlson L (2003) Web site evolution;
Retrieved online July 23, 2003 from:
http://www.d.umn.edu/~Icarlson/cms/evolution.html

e Website-corporate publication: National Association of Social
Workers (2000) NASW Practice research survey 2000. NASW Practice
Research Network, 1. 3. Retrieved online September 8, 2003 from:
http://www.socialworkers.org/naswprn/default

e Journal Article with DOI: SA Feierabend, ] Matt & B Klaiber (2011) A
Comparison of Conventional and New Rubber Dam Systems in Dental
Practice. Operative Dentistry 36(3) 243-250,
http://dx.doi.org/10.2341/09-283-C
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Author Rights

Authors of accepted manuscripts will be given access to a .pdf of
their published version.

Author acceptance letters give the right to the author to make
unlimited prints of the manuscript. Authors may not share the
electronic file. Those authors who are required to post a copy of their
manuscript to a University, or Government repository due to
professional or funding contract stipulations, may do so after receipt
of the article as stated above; and after notifying Operative Dentistry,
Inc. (at editor@jopdent.org) of their intent to post, and to what
repository it will be posted, as well as the URL at which it will appear.
Authors may post their articles to their own professional website as
well. Any electronic postings should contain the appropriate
copyright statements as listed in this manual (under “copyright”).

Reviewers and the Reviewer Board

The list of current Reviewer Board Members will be printed in issue 6
of each volume in a manner that will allow the reviewer to remove
the pages for use in professional folders.

Reviewer Board members serve as the primary source for peer
review of submitted manuscripts, and are invaluable to us. In order
to be as efficient as possible for everyone, Reviewers are required to
update the online review system with current email address, areas of
interest, and dates when unavailable for review. Every effort is made
to limit review requests of new manuscripts. It will be assumed that
members who repeatedly fail to respond with acceptance or regrets
to requests for review will be removed from the Reviewer Board.
Should a reviewer’s circumstance change to where they are no longer
able or willing to review, we request that a notice be sent to our
offices at editor@jopdent.org.

Reviewer Board Members can expect to be asked to review to
completion no more than 6 (original) manuscripts a year, and to
participate in the annual Reviewer



63

Current as of: 3-Sep-14

Board Meeting, whether in person, or by proxy. The following items
apply to all reviewers for Operative Dentistry:

¢ Jopdent must have a CV and current email address on file — the CV
is due by the last day of September in the year in which the reviewer
completed a review (in order to be recognized in issue 6). It should be
updated by the reviewer upon any significant change.

e To be considered for the RB, a reviewer must have 3 or more
published articles in internationally recognized journals in which the
reviewer was either a corresponding author or 1st author on at least
one article.

e A reviewer with “no response” for every request made in a
calendar year will be dropped from the RB.

e A reviewer who completed O reviews in a calendar year citing,
“time constraints” will be removed from the Reviewer Board.
Inopportune requests can be prevented by having reviewer
availability dates current.

e A reviewer who cites, “conflict of interest” to either decline or
withdraw from a review will not be charged for a declined review.

Conflicts of Interest

OpDent believes in the free market and that it is in the best interest
of the profession for the market to give back generously to those
groups who promote continuing education of those professionals.
There must be clear guidelines and expectations however, so that the
goodwill and generosity of the Market do not taint the educational
activities with bias, real or imagined. To this end we have adopted
the following policies and guidelines.

Commercialism

To those who advertise in any medium at any activity where
Operative Dentistry, Inc. is acting as the administrative authority for
continuing education, whether as sole authority, or in joint
sponsorship, the following guidelines must be observed:
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1. Program topic selection will be based on perceived needs for
professional information and not for the purpose of endorsing
specific commercial drugs, materials, products, treatments, or
services.

2. Funds received from commercial sources in support of any
educational programs shall be unrestricted and the planning
committee of said program shall retain exclusive rights regarding
selection of presenters, instructional materials, program content and
format, etc.

3. Promotional material or other sales activities are not allowed in
the area of instruction, neither in the lecture hall/operatory nor in
close proximity to the doors of said areas.

Commercial Support

To those who provide monetary support for any activity where
Operative Dentistry, Inc. is acting as the administrative authority for
continuing education, whether as sole authority, or in joint
sponsorship, the following guidelines must be observed:

1. Program topic selection will be based on perceived needs for
professional information and not for the purpose of endorsing
specific commercial drugs, materials, products, treatments, or
services.

2. Funds received from commercial sources in support of any
educational programs shall be unrestricted and the planning
committee of said program shall retain exclusive rights regarding
selection of presenters, instructional materials, program content and
format, etc.

3. Any and all commercial support received shall be acknowledged in
program announcements, brochures, and in the on-site program
book. This announcement may not be located on any page, or facing
page, of the book announcing program speakers, or program
evaluations.

4. Commercial support shall be limited to: a. The payment of
reasonable honoraria;



b. Reimbursement of presenters’ out-of-pocket expenses; and
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c. The payment of the cost of modest meals or social events held as
part of an educational activity.

5. When the Provider supports presenters, support shall be limited
to: a. The payment of reasonable honoraria; and
b. Reimbursement of presenters’ out-of-pocket expenses.

Full Disclosure

To those who present at any activity where Operative Dentistry, Inc.
is acting as the administrative authority for continuing education,
whether as sole authority, or in joint sponsorship, the following
guidelines must be observed:

1. All presentations should promote improvements in oral healthcare
and not specific drugs, devices, services, or techniques.

2. Any media shown to the participants should be free from
advertising, trade names, or product messages (except as applies in
guideline #3).

3. Presenters shall avoid recommending or mentioning any specific
product by its trade name, using generic terms whenever possible.
When reference is made to a specific product by its trade name,
reference shall also be made to competitive products.

Conflict of Interest

A Conflict of interest may be considered to exist if a presenter,
author or reviewer for an OpDent CDE activity is directly affiliated
with or has a direct financial interest in any organization(s) that may
be co-supporting a course/manuscript, or may have a direct interest
in the subject matter of the presentation/manuscript.

The intent of this policy is not to prevent a speaker with an affiliation
or financial interest from making a presentation, or submitting a
manuscript. It is intended that any potential conflict be identified
openly so that the participants in the CDE have the full disclosure of
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the facts so that they may form their own judgments about the
presentation/manuscript.
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To those who participate at any activity where Operative Dentistry,
Inc. is acting as the administrative authority for continuing education,
whether as sole authority, or in joint sponsorship, the following
guidelines should be understood:

Presenter

Speakers/presenters at any CE activity will be required to disclose any
potential bias towards commercial supporters, or any other
commercial entity that will be mentioned in their presentation.
Author

Authors of every accepted manuscript will be required to disclose any
potential bias towards commercial supporters, or any other
commercial entity that will be mentioned in their manuscript.
Reviewer

Reviewers of manuscripts will be required to disclose any potential
bias towards commercial supporters, or any other commercial entity
that is mentioned in the manuscripts they are asked to review.
Should a conflict arise, the reviewer is obligated to withdraw
themselves as reviewers of the manuscript, and OpDent will select a
new reviewer.

Faculty Posting:

Faculty postings are available from OpDent for a $175.00USD flat fee
which covers up to 250 words and free logo placement if one is
provided. Each additional 50 words is charged at $50.00USD per unit,
and each additional issue for which you would like the posting to run
is charged at $50.00USD as well.

OpDent reserves the right to refuse any posting.
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ANEXO C - COMPROVANTE DA SUBMISSAO DO ARTIGO A
REVISTA OPERATIVE DENTISTRY

De editor@iopdent.orqa

Para bauer@ufma.br@

adri.leal@iq.com.br@, cecicar@usp.br@, emmaiafilho@vahoo.com.br@,

C(’)pia Q Q Q
valerio.monteiro@ceuma.br*®3 carmo.monique@outlook.com™®d, apm.ufma@gmail.com

Assunto 16-191-L Manuscript received - Operative Dentistry

13/07/2016 11:18
Dear Dr. Bauer,

On July 13, 2016, I received your manuscript entitled "Airborne-particle abrasion with
niobium phosphate bioactive glass on caries-affected dentin: Effect on the microtensile bond
strength" by Adriana Leal, Ceci Carvalho, Etevaldo Maia-Filho, Valério Monteiro-Neto,
Monique Carmo, Adeilton Maciel, and Jose Bauer.

Your manuscript has been assigned the Paper #: 16-191-L.

You may check on the status of this manuscript by visiting your author home page
at http://jopdent.allentrack.net.

Thank you for submitting your work to Operative Dentistry.

Sincerely,
Kevin Matis
Editorial Assistant

Operative Dentistry
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