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RESUMO 

 

Objetivo: Avaliar o efeito do jateamento de micropartículas de vidro niobofosfato (NbG) na 

resistência de união (RU) e na longevidade de um sistema adesivo em diferentes substratos 

dentinários.  Dezoito molares extraídos livres de cárie foram usados. As superfícies de dentina 

foram avaliadas em três grupos: (1) Controle – Dentina Sadia; (2) Remoção parcial do tecido 

cariado; (3) Remoção total do tecido cariado. Metade dos dentes de cada grupo sofreu um 

jateamento com partículas de NbG (15s/1cm/5bar). Em seguida o adesivo Clearfil S3 Bond 

Plus foi aplicado e uma coroa de resina composta foi construída. Os dentes foram seccionados 

para obtenção dos espécimes (1,0 mm2) e submetidos ao teste de microtração (0,5 mm/min) 

imediatamente e após 6 meses de estocagem em água. Os padrões de fratura foram avaliados 

usando estereomicroscópio (40x) e levados ao microscópio eletrônico de varredura (SEM). Os 

dados foram analisados pelos testes Kruskal-Wallis (pos-hoc Dunn) e Mann-Whitney 

(α=0.05).  

Resultados: A dentina sadia apresentou os maiores valores de RU. O jateamento com NbG 

aumentou os valores de RU no grupo remoção total. Os valores de RU no período de 24h 

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

Conclusão: Os autores concluíram que o jateamento à dentina com partículas NbG aumentou 

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

 

Palavras-chave: dentina afetada por cárie, adesivo autocondicionante, microtração, 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 (µTBS) 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/5bar). After this, the adhesive 

Clearfil S3 was applied and composite buildups were constructed incrementally; and 

specimens were longitudinally sectioned to obtain bonded sticks (1.0 mm2) 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 

(α=0.05).  

Results: Healthy dentin showed the highest bond strength (µTBS). Airborne-particle abrasion 

with NbG increased the µTBS 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 µTBS 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 cárie: 

Efeito sobre a resistência de união 

 

Jateamento com vidro NbG na  RU em dentina afetada por cárie 

Relevância clínica 

O jateamento com micropartículas do biovidro niobofosfato em dentina após a remoção 

do tecido cariado deve ser considerada uma alternativa para prevenir a degradação na 

interface de união à dentina de um sistema adesivo autocondicionante. 

Resumo 

 Objetivo: Avaliar o efeito do jateamento de micropartículas de vidro niobofosfato 

(NbG) na resistência de união (RU) e na longevidade de um sistema adesivo em 

diferentes substratos dentinários.  Dezoito molares extraídos livres de cárie foram 

usados. As superfícies de dentina foram avaliadas em três grupos: (1) Controle – 

Dentina Sadia; (2) Remoção parcial do tecido cariado; (3) Remoção total do tecido 

cariado. Metade dos dentes de cada grupo sofreu um jateamento com partículas de NbG 

(15s/1cm/5bar). Em seguida o adesivo Clearfil S3 Bond Plus foi aplicado e uma coroa 

de resina composta foi construída. Os dentes foram seccionados para obtenção dos 

espécimes (1,0 mm2) e submetidos ao teste de microtração (0,5 mm/min) imediatamente 

e após 6 meses de estocagem em água. Os padrões de fratura foram avaliados usando 

estereomicroscópio (40x) e levados ao microscópio eletrônico de varredura (SEM). Os 

dados foram analisados pelos testes Kruskal-Wallis (pos-hoc Dunn) e Mann-Whitney 

(α=0.05).  

Resultados: A dentina sadia apresentou os maiores valores de RU. O jateamento com 

NbG aumentou os valores de RU no grupo remoção total. Os valores de RU no período 

de 24h foram superiores ao de 6 meses. A maioria das fraturas dos espécimes foi 

adesiva/mista. 

Conclusão: Os autores concluíram que o jateamento à dentina com partículas NbG 

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

Com o melhor entendimento do processo da doença cárie, a abordagem 

convencional com a remoção total do tecido cariado tem sido substituída por uma 

abordagem minimamente invasiva com a remoção parcial e manutenção da porção mais 

interna da dentina cariada (dentina afetada), que é um tecido vital e passível de 

remineralização.1-4  

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

preocupante devido aos baixos valores de resistência de união.5-11 Inúmeras razões 

podem explicar esse comportamento: (A) a presença de uma dentina intertubular pouco 

mineralizada e porosa;10,12-15 (B) a presença de minerais ácido-resistentes no interior dos 

túbulos que dificultam a infiltração dos monômeros resinosos no interior desse 

substrato13,15,16 e (C) uma matriz de colágeno desorganizada.12,17-19 Todas essas 

características fazem com que a dentina cariada apresente uma baixa resistência coesiva 

que contribui para reduzir os valores de resistência de união dos sistemas adesivos.18 

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

de recuperar o comportamento mecânico da dentina residual e também melhorar o 

comportamento de sistemas adesivos quanto à longevidade.20 Já que estudos apontam 

que a hidrólise de sistemas adesivos e ação das metaloproteinases (MMPs) levam à 

deterioração de interfaces adesivas em períodos relativamente curtos.21 Estudos recentes 

têm proposto a incorporação de minerais na dentina cariada com o objetivo de obter 

uma remineralização.22,23 Os vidros bioativos têm chamado a atenção devido à 

capacidade na formação da hidroxiapatita carbonatada (HCA).24,25 Recentemente, um 

vidro bioativo impregnado na dentina cariada pode inibir o processo de 

desmineralização,30 o crescimento bacteriano31 e a ação enzimática das 
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metaloproteinases,32-34 devido ao aumento do pH ocasionado pela alta liberação 

iônica.35-37 A aplicação de materiais bioativos em dentina afetada por cárie poderia criar 

uma “smear layer bioativa”38 rica em minerais, que poderia remineralizar a dentina 

recuperando as propriedades mecânicas desse tecido. E ainda, a presença de partículas 

de minerais funcionaria como um elo com monômeros funcionais (ex 10-MDP) dos 

materiais adesivos.32, 39.  

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

para remoção seletiva da dentina cariada.40 Porém ainda não se tem conhecimentos 

quanto a influência das partículas de biovidro impregnadas na dentina após remoção da 

cárie na resistência de união dos sistemas adesivos.  

Portanto, o objetivo deste estudo foi avaliar o efeito do jateamento de 

micropartículas de NbG na resistência de união imediata e após 6 meses de um sistema 

adesivo em diferentes substratos dentinários. A hipótese nula testada foi que o 

jateamento com partículas de NbG não influencia: (i) na resistência de união de um 

adesivo autocondicionante em diferentes tipos de substratos dentinários; (ii) na 

resistência de união após 6 meses. 

MÉTODOS E MATERIAIS 

Seleção dos dentes 

Para este estudo foram coletados dezoito terceiros molares humanos hígidos, 

cujo protocolo foi aprovado pelo Comitê de Ética em Pesquisa do Hospital 

Universitário da Universidade Federal do Maranhão (CEPHU/UFMA), sob o parecer n° 

275.505/13. Foram incluídos no estudo apenas dentes hígidos recém-extraídos que não 

apresentavam trincas, fraturas, rachaduras ou fissuras na superfície da coroa clínica.  
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Preparo do Biovidro Niobofosfato 

Vidros fosfatos foram obtidos a partir da fusão de misturas de diferentes 

componentes em fornos elétricos.27,29 Os compostos químicos foram misturados a seco 

em um misturador tipo túrbula 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 10ºC/min até a temperatura de 500 °C por 30 min em ar para eliminação de produtos 

voláteis. O material foi então aquecido a 1400 °C a 5 ºC/min para a completa fusão dos 

precursores, permanecendo nesta temperatura por 20 min para homogeneização e 

afinagem a fim de eliminar bolhas.  

O líquido foi vertido em molde de aço inoxidável e foi resfriado à temperatura 

ambiente. O vidro foi então moído em sistema de moagem com bola de aço 

(Pulverisette, Fristsch, Alemanha) por 30 min.29 Após a moagem o pó foi passado por 

uma sequência de peneiras: 150 µm - 75 µm - 53 µm, sob agitação (Bertel, São Paulo, 

Brazil). Apenas as partículas que passaram pela peneira de 53 µm foram utilizadas. A 

distribuição do tamanho das partículas foi determinada por meio de um analisador de 

partículas em difração a laser (CILAS Model 1064; Compagnie Industrielle des Lasers, 

Orleans, France). Amostras do pó foram submetidas à análise de espectroscopia de 

Raio-X de energia dispersiva (EDX-720, Shimadzu, Tóquio, Japão) para verificar a 

composição final do pó. 

Delineamento experimental 

Foram usados dezoito dentes que tiveram a superfície de esmalte removida 

(ISOMET 1000, Buehler Ltd., Lake Bluf, IL, EUA). As superfícies de dentina foram 

lixadas com lixas de carbeto de silício com granulação # 600 por 60 s para padronização 

da camada de “smear layer”. As superfícies da dentina foram previamente examinadas 
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em um microscópio óptico (Kozo Optical and Electronical Instrumental, Nanjing, 

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

Três tipos de substratos dentinários foram usados no presente estudo: 1) Dentina 

Sadia, 2) Dentina residual após a remoção parcial do tecido cariado (Remoção Parcial), 

3) Dentina residual após remoção total do tecido cariado (Remoção Total). Dois tipos de 

pré-tratamento do substrato dentinário foram utilizados: 1) Dentina sem tratamento 

(Controle); 2) Dentina jateada com micropartículas de vidro bioativo (NbG). A 

resistência de união foi avaliada em dois períodos: 1) imediato; 2) seis meses. 

Perfazendo um total de doze condições experimentais (Figura 1). 

 

Figura 1. Desenho experimental  

Indução artificial da lesão de cárie 

Previamente a indução da lesão de cárie artificial, os dentes foram 

impermeabilizados com uma camada de adesivo epóxi (Araldite, Ciba Especialidades 

Químicas Ltda., São Paulo, Brasil) e outra de esmalte ácido resistente (Colorama, CEIL 

Com. Exp. Ind. Ltda, São Paulo, Brasil), deixando a superfície dentinária oclusal 

exposta. Em seguida, foram suspensos com auxílio de um fio ortodôntico em um béquer 

contendo uma solução cariogênica 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 água destilada. Essa solução foi esterilizada (autoclave por 

20 minutos a 121°C) previamente a inoculação de 2% de cepas de Streptococcus mutans 

ATCC 25175 (Instituto Nacional de Controle de Qualidade em Saúde - Fiocruz, RJ, 

Brasil) (108 UFC/mL). Os dentes suspensos no meio cariogênico foram incubados a 

37°C em jarra de microaerofilia por 14 dias. Durante esse período, a solução 

cariogênica foi substituída a cada 48 horas, porém sem a inoculação de novos 

microrganismos (Figura 2). O biofilme foi removido com gaze e os materiais isolantes 

(adesivo epóxi e esmalte) removidos manualmente com lâminas de bisturi. Os dentes 

foram abundantemente lavados em água deionizada, possibilitando a constatação de 

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

 

Figura 2. Preparo dos dentes para indução da cárie. (a) dentes impermeabilizados e (b) dentes suspensos 

em meio cariogênico. 

Remoção parcial e total do tecido cariado 

A superfície cariada foi removida com auxílio de broca esférica de aço n° 4 (KG 

Sorensen, Barueri, SP, Brasil) em baixa rotação, a qual foi trocada por uma nova a cada 
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três dentes. Critérios visuais e táteis baseados, respectivamente, nos critérios de 

coloração e dureza do substrato dentinário foram utilizados para a sua remoção. A 

dentina cariada amolecida (dentina infectada) foi removida até a obtenção de uma 

dentina resistente ao toque com sonda exploradora sem pressão (dentina afetada),42-44 

enquanto que no grupo remoção total, a dentina cariada foi removida completamente 

com auxílio de brocas e curetas dentinárias até a obtenção de uma dentina endurecida 

(Figura 3).45 Esse, assim como os demais procedimentos, foi realizado por um único 

operador experiente, previamente treinado e calibrado. 

  Figura 3. Remoção do tecido cariado. (a) dentina cariada (b) remoção parcial da dentina cariada com 

uso de brocas, e (c) remoção total  da dentina cariada com cureta após a remoção com brocas.   

Teste de Resistência de União 

Um sistema de abrasão (Jet Pratical, Kondortech NT, São Paulo, Brasil) foi 

utilizado para jateamento do NbG com uma pressão de 4-5 bar32 por 15 s a 1 cm de 

distância da dentina.39 Um sistema adesivo autocondicionante foi selecionado de acordo 

com a presença de um monômero funcional (10-MDP): Clearfil S3 Bond Plus (Kuraray 

Noritake Dental Inc, Okayama, Japão). Sua composição, modo de aplicação e lote são 

descritos na Tabela 1.  
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Tabela 1 – Sistemas adesivos, composição e modo de aplicação. 

Material 

(Fabricante)  

Lote 

Composição Modo de aplicação 

 

Clearfil S3 Bond 
Plus 

(Kuraray) 

00027A 

 

10-MDP, Bis-GMA, HEMA, 
dimetacrilato hidrofílico, dimetacrilato 
hidrofóbico, metacrilato alifático, 
sílica coloidal, canforoquinona, 
aceleradores, iniciadores, etanol e 
água. 

 

1. Aplicação ativa por 20 
s; 

2. Jato de ar por 10 s a 20 
cm; 

3. Fotoativação por 10 s 
(600 mW/cm2). 

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

2-hidroxi-etil-dimetacrilato. 

Após os procedimentos de adesão, a resina composta foi utilizada (Lis, FGM, 

Joinville, SC, Brasil) em três incrementos de 2 mm. Cada incremento foi fotoativado 

por 40 s (Opilux 501, SDS Kerr, EUA) em uma intensidade de 600 mW/cm2 

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

Figura 4. Procedimentos adesivos. (a) jateamento com partículas NPG, (b) aplicação do adesivo, (c)   

fotoativação, (d) construção do bloco de resina. 

Os dentes foram fixados com cera pegajosa a um dispositivo da máquina de 

corte (ISOMET 1000, Buehler Ltd., Lake Bluf, IL, EUA) com a interface de união 

perpendicular ao disco de corte. Foram realizadas duas sequências de cortes 

longitudinais e perpendiculares entre si para obtenção dos espécimes com formato de 
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palitos. O número de palitos perdidos prematuramente durante o preparo dos espécimes 

foi anotado. A área da secção transversal de cada palito foi medida com um paquímetro 

(Digimatic absoluto, Mitutoyo, Tóquio, Japão) com aproximadamente 0,01 milímetros e 

registrados para o cálculo da resistência de união (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 água destilada. 

Figura 5. Preparo dos espécimes. (a) Obtenção dos palitos, (b) palitos, e (c) aferição da área com 

paquímetro. 

Para os testes, os palitos individuais foram colados sobre o dispositivo (Odeme, 

Joaçaba, SC, Brasil) com uma cola de cianoacrilato (Pegamil de Bond Gel, Buenos 

Aires, Argentina). Cada palito foi foi submetido ao teste de resistência de união  por 

meio de uma máquina de ensaios universal (Instron 3342, Canton, MA, EUA) a uma 

velocidade de 1,0 mm / min. A carga de tração máxima foi dividida pela área da secção 

transversal da amostra para expressar os resultados em MPa ( Figura 6).  
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Figura 6. Ensaio de Microtração. (a) Máquina Universal Instron 3242 e (b) dispositivo de microtração 

onde o espécime é fixado e tracionado.  

Análise dos espécimes 

A análise dos espécimes fraturados foi realizada em estereomicroscópio (Koso 

Optical and Electronical Instrumental, Nanjing, Jiangsu, China) em 40X. A 

classificação dos padrões 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 avaliação da interface por Microscopia Eletrônica de 

Varredura e por Espectroscopia de Energia Dispersiva (SEM/EDS, ProX Phenom, 

Phenom-World, Dillenburgstraat, Eindhoven, Holanda). 

Análise estatística  

A análise estatística foi realizada por meio de um software SPSS 21.0 (IBM, 

Armonk, NY, EUA). Os dados foram analisados para distribuição da normalidade 

utilizando o teste Shapiro-Wilk (α =0,05). A normalidade foi violada e os dados foram 

analisados utilizando os testes Kruskal-Wallis (pos-hoc Dunn) para verificar se havia 

diferença na resistência de união entre os tipos de substratos dentinários. O teste Mann-

Whitney foi utilizado para avaliar se havia diferença significante entre os tempos de 

A 

b c 
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avaliação e o tipo de tratamento. As fraturas coesivas e os palitos perdidos durante a 

execução do teste não foram inseridos na análise estatística.  

RESULTADOS 

A análise de espectroscopia de Raio-X de energia dispersiva (EDX) da 

composição do vidro NbG foi de 40,1% de Nb2O5, 32,8% de P2O5, 21,2% de CaO, 

Al2O3 3,8% e 2,1% de Na2O. A análise granulométrica do pó de NbG mostrou, em sua 

grande maioria, micropartículas com diâmetros de 58,83µm, também foram detectadas 

nanopartículas (Figura 7). 

  

Figura 7.  Distribuição dos tamanhos das partículas NbG obtidas através de um analisador de 

partículas por difração a laser (Cilas). 

Os valores médios de resistência de união (MPa) obtidos pelo sistema adesivo 

Clearfil S3 Bond Plus em função do substrato dentinário, do jateamento com NbG e do 

tempo de armazenamento são observados na Tabela 2.  

Houve diferença significativa entre todos os tipos de substratos dentinários 

(p<0.05). Os maiores valores foram encontrados em dentina sadia seguidos por dentina 

residual após remoção total do tecido cariado e os menores valores foram obtidos em 

dentina residual após remoção 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 após remoção total do tecido cariado (p<0.05). 

Após o período de seis meses de armazenamento, os valores de resistência de união 

sofreram uma redução significativa (p<0.05). 

Para os diferentes condições experimentais, a maioria das fraturas encontradas 

foram adesivas/mistas. As fraturas coesivas em dentina e coesiva em resina foram 

observadas apenas no grupo dentina hígida, porém em pequeno percentual (Tabela 3). 
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Tabela 2 - Valores médios (desvios-padrão) da resistência de união entre os tipos de dentina, tratamento e tempo de avaliação.  

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

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

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

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

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. 

 Dentina Sadia  Remoção Parcial  Remoção 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)M  29,46 (16,23)M  16,58 (9,95)M  16,18 (10,16)M  17,95 (7,19)W  24,27 (9,43)M  

28,19 (14,27) A  16,40 (9,97)C  21,34 (8,99)B  

Dentina Sadia Remoção Parcial Remoção Total 

Controle Jateada Controle Jateada Controle Jateada 

 

Imediato 

A/M CR CD FP A/M CR CD FP A/M CR CD FP A/M CR CD FP A/M CR CD FP A/M 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 

(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)  

6 meses 
15 0 1 5 18 1 1 0 17 0 0 9 14 0 0 8 18 0 0 0 22 0 0 0 

(93,8) (0.0) (6,2)  (90) (5) (5)  (100) (0.0) (0.0)  (100) (0.0) (0.0)  (100) (0.0) (0.0)  (100) (0.0) (0.0)  
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As imagens obtidas com a microscopia eletrônica por varredura (MEV) dos espécimes 

dos grupos remoção parcial e remoção total jateadas com NbG estão demonstradas nas 

Figuras 8 e 9. A Figura 8 evidencia uma superfície dentinária após remoção parcial mais 

rugosa e irregular, sendo possível observar a presença de micropartículas de NbG confirmada 

por espectroscopia por energia dispersiva (EDS).  

A Figura 9 corresponde aos espécimes do grupo dentina após remoção total da cárie. Na 

superfície jateada é possível observar presença de túbulos abertos com partículas de NbG em 

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

 

Figura 8. Microscopia Eletrônica de Varredura dos espécimes do grupo de dentina cariada 

parcialmente removida ( Magnificação 1000x-Barra 80µm). É possível observar a presença de NbG na 

dentina afetada. Em maior aumento (Magnificação 5500x – Barra 10µm) observa-se a superfície de 

dentina exposta com evidência de túbulos obliterados por material bioativo confirmado por EDS. 
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Figura 9. Microscopia Eletrônica de Varredura dos espécimes do grupo de dentina cariada totalmente 

removida ( Magnificação 4000x-Barra 20µm). É possível observar a presença de túbulos dentinários 

abertos, e uma área coberta por um aglomerado de vidro bioativo NbG. Em maior aumento 

(Magnificação 20.000x – Barra 3µm) evidencia a presença de partículas nanométricas de NbG dentro 

dos túbulos, confirmado por EDS. 

 

 

DISCUSSÃO 

O propósito de aplicar um biomaterial em dentina afetada por cárie foi contribuir para 

uma remineralização, aumentar o ph, e inibir o crescimento bacteriano e a ação de enzimas 

que degradam o colágeno. Portanto, uma camada impregnada com partículas de vidro 

bioativo como observado na Figura 8 poderia servir de um elo de união de sistemas adesivos 

que apresentam uma alta capacidade de ligação com minerais, nesse caso o 10-MDP. Os 

resultados obtidos no presente estudo demonstraram que o vidro bioativo NbG foi capaz de 
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aumentar os valores de resistência de união apenas da dentina onde houve a remoção 

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

A união dos adesivos dentinários à dentina é influenciada por variações regionais da 

composição e de profundidade.46 A dentina residual após remoção completa do tecido cariado 

mostra-se profunda, quando comparada aos grupos da dentina afetada por cárie e da dentina 

sadia. A dificuldade na adesão à dentina profunda deve-se ao baixo conteúdo de dentina 

intertubular e fibrilas colágenas, bem como alto volume de água proveniente dos túbulos 

dentinários que se encontram em maiores quantidades e mais calibrosos.46,47Assim, o 

jateamento com micropartículas de NbG em uma dentina profunda pode ter selado a 

embocadura dos túbulos (Figura 9) dificultando a passagem de água ou servindo como um elo 

com o monômero 10-MDP, e desta maneira aumentando os valores de resistência de união.No 

entanto, no grupo que foi submetido ao jateamento com NBG na dentina afetada (remoção 

parcial) nenhum aumento nos valores de resistência de união foi observado. Além disso, 

estudos prévios que utilizaram materiais poliméricos contendo  biovidro 45S5 demonstraram 

uma liberação contínua de  íons cálcio e fosfatos que podem induzir a remineralização e 

recuperação das propriedades mecânicas (elasticidade e nano-dureza) ao longo das áreas 

pobre em minerais nas interface dentina-resina.48,49,50  

Os valores de resistência união no grupo dentina afetada  foram inferiores aos grupos da 

dentina saudável e da dentina após remoção completa da cárie. Inúmeros estudos também 

encontraram  baixos valores de resistência de união em dentina nestes condições.5-8,10,11 A 

presença de cristais ácido-resistentes dentro dos túbulos dentinários podem impedir a 

infiltração de monômeros acídicos e reduzir a formação de tags resinosos. A dentina afetada 

por cárie também apresenta baixa resistência coesiva, baixa dureza, e menor módulo de 
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elasticidade, devido à ausência de conteúdo mineral.12-15 Este substrato dentinário é o elo mais 

propício a se romper, e isso talvez explique os baixos resultados de resistência de união. 

Por outro lado, alguns estudos têm mostrado resultados de resistência de união 

semelhantes entre dentina sadia e dentina afetada, 51,52 diferindo dos resultados encontrados 

neste estudo. Tais autores mencionaram o uso de corantes para identificar a dentina afetada 

por cárie, desgastando a dentina até obter uma superfície livre de corantes. 53  

Os maiores valores de resistência de união foram obtidos na dentina sadia em razão da 

presença abundante de minerais. O objetivo do jateamento de partículas de vidro com NbG na 

dentina saudável foi criar um ambiente alcalino que bloquearia a atividade enzimática,54 

impedindo a redução da resistência de união após 6 meses. Entretanto foi observada uma 

redução nos valores de resistência de união ao longo do tempo. Dessa forma, a segunda 

hipótese nula foi rejeitada. 

Em outro estudo, o jateamento com biovidro (45S5) em dentina sadia não foi capaz de 

aumentar os valores de resistência de união do  mesmo sistema adesivo  utilizado neste 

estudo.32 No entanto, Profeta et al.54 encontrou uma redução nos valores de resistência após 6 

meses quando o vidro 45S5 foi aplicado a dentina saudável antes da aplicação de um adesivo 

convencional. Isto foi devido à modificação das características físico-químicas do vidro a ser 

aplicada imediatamente após o ataque ácido, o que impediu a precipitação do fosfato de cálcio 

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 partículas 

com vidro bioativo NbG é uma técnica promissora para promover a formação de uma 

"camada híbrida bioativa" em dentina profunda, após a remoção completa do tecido cariado. 

Mas, neste momento, muitos pesquisadores estão à procura de uma técnica ou biomaterial 
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adesivo com diferentes vidros bioativos capaz de remineralizar camadas híbridas ou recuperar 

as propriedades mecânicas da dentina afetada  por meio da formação de apatita biomimética.55 

CONCLUSÃO 

O jateamento com partículas do biovidro niobofosfato foi capaz de aumentar a 

resistência de união do adesivo autocondicionante à dentina após a remoção completa do 

tecido cariado. 
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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 

aĐĐepted oŶlǇ ǁheŶ the shippiŶg addƌess is the Đustoŵeƌ’s eŶd useƌ 
address.(2)  

We will honor claims postmarked between(3) 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 (4) 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(3). 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 

uŶdeliǀeƌed due to a suďsĐƌiďeƌ’s failuƌe to ŶotifǇ the puďlisheƌ 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.  

Foƌ the puƌposes of Đlaiŵ ǀalidatioŶ, a suďsĐƌiďeƌ’s Ŷaŵe oŶ ouƌ AlleŶ 
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 

suďsĐƌiďeƌ’s Đustoŵeƌ ID Ŷuŵďeƌ oŶ the addƌess laďel ǁill ďe ĐoŶsideƌed aŶ ;aiƌͿ foƌǁaƌdiŶg 
service.  

(2) For the purposes of a Đlaiŵ, post ďoǆes iŶ the eŶd useƌ’s hoŵe ĐitǇ ǁill ďe ĐoŶsideƌed aŶ eŶd 
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.  

(4) 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 daǇ of the ŵoŶth pƌeĐediŶg the Ŷoƌŵal 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  
 
 



43 

 

 

Current as of: 3-Sep-14  

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 AĐadeŵǇ Meŵďeƌ’s ƌespoŶsiďilitǇ to eŶsuƌe that theiƌ 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 

ŵeŵďeƌ’s suďsĐƌiptioŶ ǁill ďegiŶ ǁith the Ŷeǆt aǀailaďle issue. BaĐk 
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 

Opeƌatiǀe DeŶtistƌǇ’s “uďsĐƌiptioŶ FaĐt sheet – available at 

https://www.jopdent.com/subscribe/subInfo.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. 

Ignorance 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 

$40.00USD 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 

$ϰϬ.ϬϬU“D ǁith the puƌĐhase of that ǀoluŵe Ǉeaƌ’s pƌiŶt ďaĐk 
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 suďsĐƌiďeƌ’s ƌespoŶsiďilitǇ to ďe aǁaƌe of theiƌ teƌŵ 
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 

unique 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, aŶd Ŷot aŶ ͞add oŶ͟, oƌ seleĐtaďle optioŶ of ŵeŵďeƌship.  
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 additioŶal Đƌedited ŵoŶeǇ ĐaŶ go toǁaƌd a gift suďsĐƌiptioŶ to 
aŶ iŶdiǀidual of the suďsĐƌiďeƌ’s Đhoosing, or  

• The additioŶal fuŶds ĐaŶ ďe doŶated to the geŶeƌal fuŶds of the 
journal to help keep all member costs low, or  

• If Ŷo diƌeĐtioŶ is giǀeŶ, theŶ the additioŶal ŵoŶeǇ ǁill ďe ƌetuƌŶed 
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 

eǆeĐutioŶ of eaĐh aĐadeŵǇ’s aŶŶual ŵeetiŶg ageŶda.  
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 

pƌoǀide a ǁoƌkiŶg URL to the aƌtiĐle ;see ͞authoƌ ƌights͟Ϳ.  
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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 

iŶĐlude ͞et al͟Ϳ] ;[Ǉeaƌ]Ϳ. [Title]. J Op DeŶt, [Iss No], [Page No;sͿ]. 
Used by permission. © Operative Dentistry, Inc.  

#2 – to be used in all electronic media [1st Author (if more, then 

iŶĐlude ͞et al͟Ϳ] ;[Ǉeaƌ]Ϳ. [Title]. J Op DeŶt, [Iss No], [Page No;sͿ]. 
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:  

• A LaďoƌatoƌǇ oƌ CliŶiĐal ReseaƌĐh MaŶusĐƌipt file ŵust iŶĐlude: o a 

title  

o a running (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 ŵaŶusĐƌipt ďodǇ 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  

 

• AŶ aĐkŶoǁledgeŵeŶt, disĐlaiŵeƌ aŶd/or recognition of support (if 

applicable) must in a separate file and uploaded as supplemental 

material.  

• All figuƌes, illustƌatioŶs, gƌaphs aŶd taďles ŵust also ďe pƌoǀided 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.  

• All otheƌ ŵaŶusĐƌipt tǇpes use this teŵplate, ǁith the appƌopƌiate 
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  

• All materials submitted for publication must be submitted 

exclusively to Operative Dentistry.  
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• CuƌƌeŶtly, 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.  

• The authoƌ;sͿ ƌetaiŶ;sͿ the ƌight to foƌŵallǇ ǁithdƌaǁ the papeƌ 
from consideration and/or publication if they disagree with editorial 

decisions.  

• IŶteƌŶatioŶal authoƌs ǁhose Ŷatiǀe laŶguage is Ŷot EŶglish ŵust 
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 

ƌesuďŵissioŶ. IŶ the ŵaŶusĐƌipt ĐoŵŵeŶts ďoǆ the ĐoŵŵeŶt, ͞this is 
a resubmission of manuscript number XX-XXX͟ should ďe Ŷoted.  
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.  

• “pelling must conform to the American Heritage Dictionary of the 

English Language, and SI units for scientific measurement are 

preferred.  

• While ǁe do Ŷot ĐuƌƌeŶtlǇ haǀe liŵitatioŶs oŶ the leŶgth 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.  

• AĐkŶoǁledgeŵeŶt of ƌeĐeipt is seŶt autoŵatiĐallǇ upoŶ aĐĐeptaŶĐe 
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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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 

queue.  

AUTHOR INFORMATION must include:  

• full Ŷaŵe of all authoƌs  
• Đoŵplete ŵailiŶg addƌess foƌ eaĐh authoƌ  
• ǀalid email address for each author  

• degƌees ;e.g. DD“, DMD, PhDͿ  
• affiliatioŶ ;e.g. DepaƌtŵeŶt of DeŶtal Mateƌials, “Đhool of DeŶtistƌǇ, 
University of Michigan) MENTION OF COMMERCIAL 

PRODUCTS/EQUIPMENT must include:  

 

• full Ŷaŵe of pƌoduĐt  
• full Ŷaŵe of manufacturer  

• ĐitǇ, state aŶd ĐouŶtƌǇ of ŵaŶufaĐtuƌeƌ 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 .xlsx) 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 

taďles should ďe Ŷo ǁideƌ thaŶ 7 iŶĐhes. It is the Editoƌ’s pƌefeƌeŶce 

that tables not need to be rotated in order to be printed, as it 

iŶteƌƌupts the ƌeadeƌ’s floǁ.  
ILLUSTRATIONS, GRAPHS AND FIGURES must be provided as TIFF or 

high resolution JPEG files with the following parameters:  
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• 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 ƌuŶŶiŶg 
(short) title                                                                                   • puƌpose                       

• desĐƌiptioŶ of teĐhŶiƋue                                                                              

• list of ŵateƌials used                                                                                    

• poteŶtial pƌoďleŵs                                                                                         
• suŵŵaƌǇ of adǀaŶtages aŶd disadǀaŶtages                                             

• ƌefeƌeŶces (see below)                                                                                   

LITERATURE AND BOOK REVIEW MANUSCRIPTS must include as part 

of the narrative:                                                                                                

• a ƌuŶŶiŶg ;shoƌtͿ title                                                                                  

• a ĐliŶiĐal ƌeleǀaŶĐe stateŵeŶt ďased oŶ the ĐoŶĐlusioŶs of the  
review                                                                                                                        

• ĐoŶĐlusioŶs ďased oŶ the liteƌatuƌe ƌeǀieǁ…ǁithout this, the 
review is just an exercise and will not be published                                            

• ƌefeƌeŶĐes ;see ďeloǁͿ                                                                           
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, 

editoƌs’ Ŷaŵes ;if appƌopƌiateͿ, Ŷaŵe of puďlisheƌ aŶd puďlishiŶg 
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 

aŶd theŶ giǀeŶ iŶ the staŶdaƌd ŵaŶŶeƌ ǁith ͞IŶ pƌess͟ folloǁiŶg 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. RefeƌeŶĐes that ĐoŶtaiŶ Cƌossƌef.oƌg’s DOIs ;Digital OďjeĐt 
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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Robinson SJ (1997) Current concepts on adhesion to dentin Critical 

Review of Oral and Biological Medicine 8(3) 306-335.  

• JouƌŶal aƌtiĐle: speĐial issue/suppleŵeŶt: VaŶ Meeƌďeek B, Vaƌgas 
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.  

• AďstƌaĐt: Yoshida Y, VaŶ Meeƌďeek B, Okazaki M, “hiŶtaŶi 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.  

• Coƌpoƌate puďliĐatioŶ: I“O-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.  

• Book-two authors: Nakabayashi N & Pashley DH (1998) 

Hybridization of Dental Hard Tissues Quintessence Publishing, Tokyo.  

• 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.  

• Weďsite-single author: Carlson L (2003) Web site evolution; 

Retrieved online July 23, 2003 from: 

http://www.d.umn.edu/~lcarlson/cms/evolution.html  

• Weďsite-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  

• JouƌŶal AƌtiĐle ǁith DOI: “A FeieƌaďeŶd, J Matt & B Klaiďeƌ ;ϮϬϭϭͿ 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 

ĐopǇƌight stateŵeŶts as listed iŶ this ŵaŶual ;uŶdeƌ ͞ĐopǇƌight͟Ϳ.  
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. 

“hould a ƌeǀieǁeƌ’s ĐiƌĐuŵstaŶĐe ĐhaŶge to ǁheƌe theǇ aƌe Ŷo loŶgeƌ 
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  
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Board Meeting, whether in person, or by proxy. The following items 

apply to all reviewers for Operative Dentistry:  

• JopdeŶt ŵust haǀe a CV aŶd ĐuƌƌeŶt eŵail addƌess oŶ 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.  

• To ďe ĐoŶsideƌed foƌ the RB, a ƌeǀieǁeƌ ŵust haǀe ϯ oƌ ŵoƌe 
published articles in internationally recognized journals in which the 

reviewer was either a corresponding author or 1st author on at least 

one article.  

• A ƌeǀieǁeƌ ǁith ͞Ŷo ƌespoŶse͟ foƌ eǀeƌǇ ƌeƋuest ŵade iŶ a 
calendar year will be dropped from the RB.  

• A ƌeǀieǁeƌ ǁho Đoŵpleted Ϭ ƌeǀieǁs iŶ a ĐaleŶdaƌ Ǉeaƌ ĐitiŶg, 
͞tiŵe ĐoŶstƌaiŶts͟ ǁill ďe ƌeŵoǀed fƌoŵ the Reǀieǁeƌ Boaƌd. 
Inopportune requests can be prevented by having reviewer 

availability dates current.  

• A ƌeǀieǁeƌ ǁho Đites, ͞ĐoŶfliĐt of iŶteƌest͟ to eitheƌ deĐliŶe oƌ 
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;  
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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  

ď. ReiŵďuƌseŵeŶt of pƌeseŶteƌs’ 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 



67 

 

 

the facts so that they may form their own judgments about the 

presentation/manuscript.  
 



68 

 

 

Current as of: 3-Sep-14  

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 SUBMISSÃO DO ARTIGO À 

REVISTA OPERATIVE DENTISTRY 

De editor@jopdent.org  

Para bauer@ufma.br  

Cópia 
adri.leal@ig.com.br , cecicar@usp.br , emmaiafilho@yahoo.com.br , 

 valerio.monteiro@ceuma.br ,carmo.monique@outlook.com , 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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