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RESUMO 
 
 

ESTABILIDADE DA UNIÃO DE UM ADESIVO UNIVERSAL AO ESMALTE 
HÍGIDO, ERODIDO E DESMINERALIZADO 

 
 

AUTOR: Bruna Dias Ilha 
ORIENTADOR: Fábio Zovico Maxnuck Soares 

 
  
Recentemente, novos sistemas adesivos autocondicionantes de passo único 
vêm ganhando espaço no mercado com a proposta de versatilidade, chamados 
“adesivos universais” ou “multi-modo”. Tais adesivos permitem sua aplicação 
sob diferentes estratégias, com ou sem condicionamento prévio com ácido 
fosfórico. Na prática diária, os profissionais comumente se deparam com 
substratos em condições diferentes das quais os materiais foram originalmente 
desenvolvidos. Considerando que a adesão ao esmalte desempenha papel 
importante na longevidade da união resina/dentina, a presença de esmalte com 
perda mineral nas margens de preparos conservadores pode comprometer as 
restaurações. O desempenho dos adesivos universais em esmalte 
desmineralizado e erodido ainda foi pouco estudado, apesar da relevância 
desses substratos. O objetivo deste estudo foi comparar a resistência de união 
(RU), imediata e após seis meses, do sistema adesivo Scotchbond universal 
(3M-Espe), aplicado nas duas estratégias de condicionamento, ao esmalte 
hígido, desmineralizado e erodido.  Foram utilizados 60 incisivos bovinos hígidos 
recém extraídos, divididos aleatoriamente em 6 grupos (n=10) de acordo com: 
a) a condição do substrato: hígido (HIG), desmineralizado (DES – ciclagem de 
pH) e erodido (ERO - imersão em refrigerante de cola); e b) estratégia de 
aplicação: com condicionamento ácido (ER) ou autocondicionante (SE). O 
sistema adesivo foi aplicado sobre as superfícies de esmalte de acordo com as 
recomendações do fabricante e então cilindros de resina composta foram obtidos 
a partir do preenchimento de tubos de amido (diâmetro interno -  0,96mm) 
posicionados sobre o adesivo. Seis cilindros de resina composta (corpos de 
prova) foram obtidos em cada dente (espécime – unidade experimental). Os 
corpos de prova foram armazenados em água destilada em estufa a 37°C. Dois 
cilindros de cada espécime foram submetidos ao ensaio de microcisalhamento 
imediatamente, e dois após seis meses, os dois cilindros restantes serão 
testados após um ano de envelhecimento. Os valores de RU (MPa) foram 
submetidos à ANOVA-3 fatores (substrato, estratégia e tempo) e teste Tukey 
(α=0,05). A interação tripla não foi estatisticamente significante. Os fatores 
isolados “substrato” (p=0,000) e “estratégia” (p=0,021), bem como sua interação 
(p=0,008), foram significantes. Os valores de RU apresentaram a seguinte 
ordem: ERO>HIG>DES tendo a estratégia ER apresentado valores 
significantemente maiores em HIG. O esmalte desmineralizado reduz a adesão 
do sistema adesivo Scotchbond Universal, já o erodido não compromete a 
adesão. O condicionamento ácido prévio à aplicação do adesivo resulta em 
maior adesão ao esmalte hígido.  
 
Palavras-Chave: Colagem dentária. Esmalte dentário. Resistência ao cisalhamento. 



ABSTRACT 
 
 

BOND STRENGTH STABILITY OF A UNIVERSAL ADHESIVE TO SOUND, 
ERODED AND DEMINERALIZED ENAMEL 

 
 

AUTOR: Bruna Dias Ilha 
ORIENTADOR: Fábio Zovico Maxnuck Soares 

 
 
Recently, new single-step self-etching adhesive systems have been getting 
space in the market with more versatility proposal, the so called "universal 
adhesive" or "multi-mode" adhesive systems. These adhesives enable the 
clinician to select the most appropriate protocol for each clinical situation, allowing 
its application in different adhesion strategies, with or without prior acid etching. 
In daily practice, professionals commonly deal with substrates in different 
conditions from which the materials were originally developed. Considering that 
adhesion to enamel plays an important role in the longevity of resin/dentin bonds, 
the presence of enamel with mineral loss in the margins of conservative tooth 
preparations can compromise the restorations. Performance of the universal 
adhesives in demineralized and eroded enamel was still little studied, despite the 
relevance of these substrates. The aim of this study was to compare the 
immediate and six month shear bond strength (SBS) of Scotchbond universal 
adhesive systems applied in both etching strategies, to sound, demineralized and 
eroded enamel. Sixty sound permanent bovine incisors will be randomly divided 
into 6 groups (n=10) according to: a) substrate condition: sound (SND), 
demineralized (DEM - pH cycling) and eroded (ERO - immersion in cola drink); 
and b) etching strategy: etch-and-rinse (ER) or self-etching (SE); The adhesive 
system was applied on enamel surfaces according to manufacturer’s 
recommendations and then cylinders of composite resin were obtained from 
filling starch tubes (internal diameter of 0,96mm) positioned over the adhesive. 
Six composite resin cylinders were obtained for each tooth (specimen - 
experimental unit). The teeth were stored in distilled water at 37 ° C. Two 
cylinders of each tooth were submitted to microshear test immediately and two 
after six months, the two remaining cylinders will be tested after one year of aging. 
The SBS values (MPa) were submitted to three-way ANOVA (substrate, strategy 
and time) and Tukey test (α = 0.05). The triple interaction was not statistically 
significant. The main factors "substrate" (p = 0.000) and "strategy" (p = 0.021), 
as well as their interaction (p = 0.008), were significant. The SBS values 
presented the following order: ERO> SND> DEM and the ER strategy presented 
significantly higher values in SND. Demineralized enamel reduces the bond 
strength of Scotchbond universal adhesive system, while the eroded one does 
not compromise the adhesive performance. Prior acid etching results in greater 
adhesion to sound enamel. 
 
 
 
 
Key words: Bonding, Dental. Enamel, Dental. Strength, Shear. 
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1 INTRODUÇÃO 

 

Os sistemas adesivos disponíveis atualmente têm sido classificados de acordo 

com o número de passos clínicos necessários para sua aplicação e, principalmente, 

pela estratégia utilizada, dividindo-os em dois grandes grupos: autocondicionantes 

(self-etch) e com condicionamento ácido (etch-and-rinse) (PASHLEY et al., 2011; VAN 

MEERBEEK et al., 2003, 2011). No intuito de reduzir o tempo de aplicação e oferecer 

versatilidade, recentemente, sistemas adesivos autocondicionantes de passo único 

tem sido formulados de forma a permitir sua aplicação nas duas estratégias, com ou 

sem condicionamento prévio com ácido fosfórico (DE GOES; SHINOHARA; FREITAS, 

2014; HANABUSA et al., 2012). Tais sistemas tem sido classificados como “adesivos 

universais” ou “multi-modo” por permitirem ao profissional optar pelo protocolo mais 

adequado para cada situação clínica (CARDENAS et al., 2016; HANABUSA et al., 

2012; MUÑOZ et al., 2013; WAGNER et al., 2014). 

O condicionamento ácido prévio promove adesão eficiente e estável ao esmalte 

por meio da dissolução seletiva dos cristais de hidroxiapatita, produzindo microporos 

profundos a serem ocupados pelo adesivo por capilaridade, possibilitando a formação 

de tags (VAN MEERBEEK et al., 2003). Ao passo que os adesivos auto-

condicionantes não requerem um passo exclusivo para o condicionamento, pois 

possuem em sua composição monômeros acídicos que condicionam a superfície do 

esmalte e infiltram no espaço simultaneamente (VAN MEERBEEK et al., 2011). Esses 

materiais são também classificados de acordo com a acidez, o que influencia 

diretamente na extensão e profundidade da desmineralização (ROTTA et al., 2007).  

A técnica de condicionamento ácido prévio ainda é a primeira escolha dos 

clínicos quando se trata de esmalte (ERICKSON; BARKMEIER; KIMMES, 2009; 

ROTTA et al., 2007; VAN MEERBEEK et al., 2011) e embora estudos recentes 

mostrem maior efetividade na adesão de adesivos universais a esse substrato quando 

aplicados sob tal estratégia (ANTONIAZI et al.,2016;DE GOES; SHINOHARA; 

FREITAS, 2014; HANABUSA et al., 2012; LOGUERCIO et al., 2015a; MCLEAN et al., 

2015; PERDIGÃO; LOGUERCIO, 2014; ROSA; PIVA; SILVA, 2015), estudos clínicos 

que avaliaram o uso de adesivos universais aplicados sob diferentes estratégias em 

lesões não cariosas não encontraram diferenças significativas relacionadas à 

retenção das restaurações, mostrando que o desempenho clínico dos adesivos 
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universais parece não depende da forma de aplicação (LOGUERCIO et al., 2015b; 

MENA-SERRANO et al., 2013; PERDIGAO; TAY, 2013). 

Os procedimentos de adesão ao esmalte desempenham um papel importante 

tanto na odontologia restauradora quanto preventiva (LENZI et al., 2013a), 

considerando a necessidade de um bom selamento para reduzir os riscos de 

manchamento e lesão de cárie secundária (HEINTZE, 2013) e tendo em vista que a 

longevidade da união resina/dentina está associada à união ao esmalte circundante 

(HEINTZE, 2013; TORKABADI et al., 2009) e que com o crescimento da odontologia 

minimamente invasiva, certa quantidade de esmalte com perda mineral poderia 

permanecer nos contornos da cavidade, a possível presença desse substrato poderia 

comprometer a durabilidade da restauração. 

Ademais, maneira como os ácidos da dieta são introduzidos é determinante na 

localização e na duração do ataque ácido nas superfícies dentárias (JOHANSON et 

al., 2004) podendo gerar lesões não cariosas que têm sido recentemente classificadas 

como erosão dental, lesões de causa multifatorial de difícil diagnóstico em fases 

iniciais (LUSSI et al., 2011) mas que resultam de uma perda de estrutura dentária 

patológica, crônica e localizada, causada por ácidos, mas sem o envolvimento de 

bactérias (LINNETT; SEOW, 2001; TEN CATE; IMFELD, 1996) diferentemente do 

desafio cariogênico.  

O desempenho dos adesivos universais em esmalte desmineralizado e erodido 

ainda foi pouco estudado, apesar da relevância desses substratos, dado que a 

prevalência de lesões não cariosas vem crescendo (GAEGGI; LUSSI 2014) em função 

de mudanças no estilo de vida e padrão de alimentação, além de um aparente 

aumento na prevalência de desordens gastrointestinais (COSTENOBLE et al., 2016; 

LUSSI; JAEGGI, 2008; LUSSI et al., 2011) e ainda, que os conceitos atuais de 

odontologia restauradora preconizam tratamentos o mais conservadores possíveis. 

Estudos recentes demonstram menores valores de resistência de união de 

sistemas adesivos ao esmalte com perda mineral, quando comparados ao esmalte 

hígido (ANTONIAZI et al.,2016;MOBARAK; ALI; DAIFALLA, 2015; TEDESCO et al., 

2014), ao contrário do que parece acontecer no esmalte erodido, para o qual foram 

encontrados valores de resistência de união superiores, quando comparado ao 

esmalte hígido (FRATTES et al.,2017; LENZI et al., 2013a). 

Neste sentido, a obtenção de união uniforme, eficaz e estável aos tecidos 

dentários, tanto esmalte quanto dentina, mesmo em possíveis condições de perda 
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mineral tem sido um desafio (CARDOSO et al., 2011; VAN MEERBEEK et al., 2011). 

Embora a união ao esmalte seja atualmente bastante previsível, especialmente 

quando se usa sistemas adesivos com condicionamento ácido prévio (CARDOSO et 

al., 2011; ERICKSON; BARKMEIER; KIMMES, 2009; LENZI et al., 2013b; ROSA; 

PIVA; SILVA, 2015; TAKAMIZAWA et al., 2015), é necessário considerar que na 

prática diária os profissionais comumente se deparam com substratos em condições 

diferentes das quais os materiais foram originalmente desenvolvidos (TEDESCO et 

al., 2014) gerando incertezas em relação à estabilidade da união em tais substratos 

com estrutura alterada (CRUZ et al., 2015). Além disso, tais sistemas adesivos 

apresentam misturas complexas de componentes hidrofóbicos e hidrofílicos em um 

mesmo frasco (VAN MEERBEEK et al., 2011), essa natureza os torna sujeitos à 

sorção de água e consequentemente mais sucetíveis à degradação (CARDOSO et 

al., 2011) o que reforça a necessidade de avaliação da resistência de união a longo 

prazo. 

Levando em consideração os argumentos citados, o objetivo deste trabalho foi 

avaliar a resistência de união imediata e após seis meses, de um sistema adesivo 

universal, ao esmalte em diferentes condições e sob diferentes estratégias de 

aplicação. 
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2 ARTIGO – BONDING WITH A UNIVERSAL ADHESIVE TO SOUND, 

DEMINERALIZED AND ERODED ENAMEL 

 

 

 Este artigo será submetido ao periódico Journal of Dentistry, ISSN: 0300-5712, 

Fator de impacto = 3.456; Qualis A1. As normas para publicação estão descritas no 

Anexo A. 
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Bonding with a universal adhesive to sound, demineralized and eroded 

enamel 

 

Abstract 
 

Objectives: To evaluate the immediate and six-month microshear bond strength of 

Scotchbond Universal Adhesive (SBU - 3M-Espe) to sound, demineralized and eroded 

enamel using both adhesion strategies, etch-and-rinse and self-etch. Methods: Buccal 

flat enamel surfaces of sixty sound bovine incisors were randomly assigned to 6 groups 

(n=10) according to: substrate condition (sound enamel - SND, demineralized enamel 

- pH cycling for 14 days – DEM and eroded enamel – immersion in cola based drink – 

ERO) and etching modes (etch-and-rinse – ER and self-etch – SE). The adhesive 

system was applied following the manufacturer’s recommendations. Starch tubes 

(internal diameter of 0,96mm) were positioned in the surface and light cured. The tubes 

were completely filled with resin composite. After storage in distilled water at 37° C for 

24h, starch tubes were removed. Two specimens for each tooth were submitted 

immediately, and two after six months of storage, to microshear bond strength test 

(µSBS). Bond strength values (MPa) were analyzed by three-way ANOVA and post-

hoc Tukey test (α=0,05). Results: The triple interaction was not statistically significant. 

The main factors “enamel condition” (p=0,000) and “strategy” (p=0,021), as well as, 

cross-product interaction “enamel condition vs strategy” were statistically significant 

(p=0,008). The bond strength values presented followed order ERO>SND>DEM. SBU 

in ER produced higher values in SND. Conclusion: Demineralized enamel decrease 

the bond strength of Scotchbond Universal adhesive while eroded enamel does not 

jeopardize the adhesive performance. Prior acid etching results in better adhesion to 

enamel. 

 

Clinical Significance: When bonding to enamel with Scotchbond Universal adhesive, 

clinicians should opt to etch-and rinse mode. In addition, if demineralized enamel 

remains in cavity preparation, bond strength will be reduced 

 

 

Keywords: Dental Bonding, Shear Strength, Eroded Enamel, Demineralized 

Enamel, Multi-Mode Adhesive. 
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Introduction 

 

The lastest development in adhesive dentistry seeking to promote stable 

adhesion to dental substrates with simplified and fast procedures led to the 

development of new adhesive systems known as “universal” or “multi-mode” which are 

designed with the “all-in-one” concept adding the versatility of being adaptable to 

different clinical situations in both adhesion strategies [1–4], either self-etch mode, 

etch-and-rinse or even selective enamel etching. 

Although enamel is considered a simple and predictable substrate for bonding 

[5,6], it may present a challenge when this substrate is altered, such as demineralized 

or eroded. Moreover, there is concern when self-etch adhesives are used in enamel. 

Self-etch adhesives have in their composition acidic monomers that condition the 

enamel surface and infiltrate the spaces simultaneously [7], these systems are 

classified according to acidity, which directly influences the extent and depth of 

demineralization [8]. The increase in the surface area generated by self-etching 

adhesives in enamel is smaller than that achieved with phosphoric acid and this effect 

is dependent on the pH of the adhesive [9]. 

Currently, dental erosion is a common problem of a multifactorial cause and 

difficult diagnosis in the early stages [10]. It is defined as dental mineral loss attributed 

to a chemical process of dissolution caused by acids without involving microorganisms 

[11,12]. Sources of acids can be attributed both extrinsic and intrinsic ways, and it 

increases owing to changes in lifestyle and eating patterns, as well as an apparent 

increase of gastrointestinal disorders [10,13,14]. Most reports related a later 

intervention, when dentin is exposed, in the presence hypersensitivity and more 

complex restorative needs. However, bonding to eroded enamel may be necessary 

when restorative procedures using few or no preparation [15] are chosen to correct 

aesthetic problems associated with tooth shape, position, and color. In addition, the 

margins of class V erosion lesions are commonly presented in enamel. There is a lack 

of research available on bonding to eroded enamel. 

Demineralized enamel is different from sound enamel, which may lead to an 

unsuitable etching pattern and deficient infiltration of monomers, resulting in decreased 

bond strength [16–18]. Whereas the minimally invasive approach is becoming routine, 

some demineralized enamel may be left after selective caries removal. Considering 

this, and that the longevity of the resin/dentin bonds is associated with adhesion to the 
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surrounding enamel [19,20], the investigation on bonding to this substrate under 

different conditions is relevant. Thus, this investigation aimed to evaluate the influence 

of the enamel condition – sound, demineralized and eroded on the bond strength of a 

universal adhesive using two etching strategies after 24-h and 6-mo water storage. 

The null hypothesis was that the enamel condition has no influence on the bond 

strength values of universal adhesive, regardless the etching approaches and storage 

time. 

 

Materials and Methods 

 

Selection and Tooth Preparation 

 

Sixty freshly extracted bovine incisors were selected. Teeth were cleaned and 

disinfected in 0.5% aqueous chloramine and stored in distilled water at 4 °C until use. 

The roots were removed using diamond saw in a hand piece under low speed. Crowns 

were partially embedded in self-curing acrylic resin inside PVC rings (JET clássico, 

São Paulo, SP, Brazil), leaving the buccal surfaces exposed. The exposed buccal 

surfaces were ground with 180-grit SiC paper, under running water, to create flat 

enamel surfaces. Then, enamel surfaces were ground for 60-s with 600-grit SiC paper, 

under running water, for standardization of surface smoothness. 

 

Experimental design 

 

Specimens (embedded crowns with an enamel surface exposed) were 

randomly allocated (RANDOM.ORG) to 6 groups (n=10), according to the enamel 

condition – sound, artificially eroded and demineralized and adhesion strategy of 

Scotchbond Universal Adhesive (3M ESPE, St. Paul, MN, USA) – self-etch and etch-

and-rinse modes. In each specimen the cylinders obtained were divided in two for each 

storage time – 24-h and 6-mo. 

 

Artificially induction of Demineralized Enamel 

 

Twenty specimens were subject to pH cycling prior to restorative procedures. 

Each specimen was immersed  individually in 10 ml of demineralizing solution for 8h 
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(2,2 mM de CaCl2, 2,2 mM de NaH2PO4, 0,05 M acetic acid adjusted to pH4,5 with 

1M de KOH) and in 10 ml of remineralizing solution for 16h (1,5 mM de CaCl2, 0,9 mM 

deNaH2PO4, 0,15 mM de KCl adjusted to pH 7,0) [21]. This procedure was carried out 

for 14 days. Between the cycles specimens were washed with deionized water, dried 

with absorbent paper and the solutions were changed. Solutions were periodically 

measured under a pH meter. 

 

Artificially induction of Eroded Enamel 

 

Twenty specimens were subject to erosive challenge through immersion three 

times a day for seven days. In each of them, teeth were immersed individually in a cola 

drink (Coca-Cola, [pH—2.6, phosphate—5.43mM Pi, Calcium—0.84 mM Ca2+, 

Fluoride—0.13 ppm F, titratable acid—40.0 mmol/l OH- to pH 5.5 and 83.6 mmol/l OH- 

to pH 7.0], Spal, Porto Real, RJ, Brazil) for 5 minutes under agitation and kept in 

artificial saliva at room temperature (1.5 mmol/l–1 Ca[NO3]2.4H2O, 0.9 mmol/l–1 

NaH2PO4.2 H2O, 150 mmol/l–1 KCl, 0.1 mol/l–1 Tris buffer, 0.03 ppm F, pH 7.0) in 

the remaining time [22]. Between the cycles, specimens were washed with deionized 

water, dried with absorbent paper and saliva was changed. 

 

Bonding and Restorative Procedures 

 

Scotchbond Universal Adhesive (SBU) was used in self-etch (SE) and etch-and-

rinse (ER) strategies. The composition and adhesion strategy are described in Table1. 

The adhesive was applied following the manufacturer’s recommendations, by a single 

operator, on six areas of each enamel surface. Starch tubes [23] (0,96mm internal 

diameter x 1mm height) were carefully positioned before light curing (EMITTER C, 

SCHUSTER, Santa Maria, RS, Brazil). The tubes were completely filled with resin 

composite (Z250, 3M ESPE, St. Paul, MN, USA, shade A3) and light cured for 20 s. 

For each specimen were obtained 6 cylinders of composite resin. 

 

Microshear test (µSBS): Bond Strength and stability  

 

After 24h storage (distilled water,37° C), starch tubes were removed using 

air/water spray. Two random cylinders of each specimen were submitted immediately 
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and other two after additional six months of water storage to michoshear bond strength 

test in a universal machine (Emic DL 1000, Equipment and Systems; São José dos 

Pinhais, PR, Brazil) using a stainless-steel wire loop (0,2mm in diameter) placed as 

close as possible to the resin/enamel interface. Shear load was applied at a crosshead 

speed of 1mm/min until failure. The remaining two cylinders will be evaluated after one 

year of storage. For cylinders that failed prior to the test a value of 2.8 MPa was 

assigned which were considered in the statistical analysis (minimum load cell 

sensitivity value). All tests were performed by a single blinded operator. 

 

Failure Mode 

 

The fractured specimens were examined under a stereomicroscope at 40X 

magnification to determine the failure mode and categorized as mixed/adhesive, 

cohesive in enamel, or cohesive in resin composite [16]. 

 

SEM preparation 

 

For each substrate one additional tooth was prepared for evaluation under 

scanning electron microscope (SEM). Specimens were dehydrated in ascending 

degrees of ethanol (50, 75 and 95% for 5 min each, and 100% for 3 h)  [24], kept in a 

desiccation chamber to remove any remaining water and gold sputter coated for SEM 

(VEGA3, TESCAN) observation, operated in secondary electron mode with 5.0kV 

voltage. 

 

Statistical Analysis 

 

The experimental unit in the study was the tooth. Thus, the means of µSBS 

(MPa) values of cylinders from each tooth in each storage time (24h and 6mo) were 

averaged for statistical purposes. The sample size was determined considering a 

coefficient of variation of the pool data of a pilot study assuming a standard error of 

20% a minimum of 8 teeth per group was required to achieve a power of 0.8 and and 

α-error probability of 5%. Taking into account possible losses not related to the 

considered outcome, the n value was set to 10. 
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Three factors were considered for statistical analysis: enamel condition (sound, 

demineralized and eroded), strategy (i.e. SBU applied in etch-and-rinse or self-etch 

strategies) and time (24h and 6mo). 

A normal distribution of the data was confirmed by Kolmogorov-Smirnov test. 

Data were analyzed by three-way repeated measures Analysis of Variance (ANOVA) 

and a post-hoc Tukey at a significance level of 0.05, using a statistical software 

package (Minitab, Minitab Inc., State College, PA, USA). 

 

Results 

 

Descriptive statistics of µSBS, including means (MPa), standard deviations and 

total of tested specimens/premature failures for all groups are presented in Table 2. 

The triple interaction was not statistically significant. The main factors “enamel 

condition” (p=0.000) and “strategy” (p=0.021) (Table 3), as well as, cross product 

interaction “enamel condition vs strategy” (Table 4) were statistically significant 

(p=0.008). Artificially eroded enamel produced higher values compared to the other 

substrates while artificially demineralized enamel presented the lowest values of 

µSBS. 

Considering the ‘strategy’ factor, SBU applied at an etch-and-rinse mode 

resulted in higher bond strength values than in a self-etch mode.  

The µSBS of SBU, regardless the strategy, in eroded enamel was similar to that 

obtained in sound enamel, using the etch-and-rinse mode, which were superior to the 

other groups.  

In sound enamel, SBU in etch-and-rinse mode produced higher values. 

Demineralized enamel negatively affected the microshear bond strength, while eroded 

enamel produced higher bond strength values compared to the other substrates (table 

4). 

Storage time factor was not significant (p=0.774) as well as its interactions with 

enamel condition and strategy (0.600 and 0.343 respectively). 

With regard to the failure mode, only mixed/adhesive failures were found in all 

conditions. 

          SEM images revealed a regular surface for SND (Fig. 1-A) compared to ERO 

(Fig. 1-B) that showed rough surface with distributed erosion areas and DEM (Fig. 1-

C) that presented a disorganized demineralization pattern. 
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Discussion 

 

Although enamel is considered a reliable substrate that produces stable and 

strong adhesion, changes in the structure that might be present on clinical conditions 

may compromise the bonding. In this study, demineralized enamel presented the 

lowest µSBS values, irrespective of the etching modes. These findings may be 

attributed to the lower amount of minerals and higher porosity of the surface [25], which 

leads to consider demineralized enamel a poor and improper substrate for bonding 

[17]. These results corroborates with previous studies [16–18] and are a relevant 

outcome considering the risk that some demineralized enamel may be accidentally and 

unnoticeably left around the cavity after preparation, since that the enamel bond 

procedures play an important role in restorative dentistry [26] as that enamel seal 

protects resin/dentin bonds against degradation [20,27] and reduce the risks of 

marginal staining and marginal caries [19]. The in vitro cariogenic challenge used in 

this study causes similar mineral loss, albeit not as deep as natural lesions [28] 

because the variation of pH in the oral environment are more acute and occur for longer 

periods [16], thus, it may be suggested that clinical behavior may be even worse. 

 Conversely, an opposite trend was observed in eroded enamel, which values 

were significantly higher than other substrates, including sound enamel. There is few 

evidence reported on bonding to this substrate, even considering its relevance, as the 

prevalence of non-carious cervical lesions has been increasing [29] and even when 

involving dentin, the margins are frequently in enamel. Moreover, the adhesive 

restoration of non-carious cervical lesions with different etiological factors can improve 

structural integrity and biomechanical function around the lesion almost to the levels of 

healthy teeth [30–32]. The erosive pH cycling model employed in this study used cola 

drink, because this beverage has low pH and low fluoride and calcium concentration 

[22] thus having a high erosive potential [33]. In the present study, eroded enamel 

showed the highest bond strength values, in accordance with previous researches 

[26,34]. Rougher enamel surfaces, as clearly seen in SEM image (Figure 1-B), as a 

result of erosive challenge, seems to play a relevant role in the adhesion mechanism, 

as it promotes more intense interlocking to enamel [35]. These results differ from those 

found by Wang et al [36] and Casas-apayco et al [37] where the eroded enamel 

impaired and had no interference in the bond strength respectively. Divergent results 

may be due the differences in acid challenge and materials tested. Furthermore, these 
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studies used microtensile test which use for enamel evaluation have been questioned 

[38] due to its brittle charactheristic [39]. 

The SEM representative images revealed for SND (Fig. 1-A) a regular surface 

compared with ERO (Fig. 1-B) and DEM (Fig. 1-C). ERO observation shows a rough 

surface, with distributed areas of erosion, which increases wettability and can promote 

better interlocking with enamel [35], whereas DEM indicated a rougher surface but with 

a disorganized demineralization pattern. 

Despite SBU’s manufacturer recommends the use in either self-etch or etch-

and-rinse mode even in enamel, this in vitro study found that the etch-and-rinse 

approach is more effective in this substrate. This application method significantly 

increased the shear bond strength for SBU in SND, in agreement with previous studies 

[2,3,18,40–42]. Thus, the versatility claimed for the “multi-mode” adhesives is not 

supported, at least for enamel, by the literature findings. This can be attributed to an 

improved micromechanical bond produced by phosphoric acid, which increases the 

bonding area and the wettability of the surface [43]. In this context, universal adhesives 

have less acidic composition compared with phosphoric acid, reducing their potential 

to demineralize enamel and create appropriate retentive pattern [5]. 

This in vitro study demonstrated that six month of water storage did not influence 

the bond strength of SBU, regardless of application strategy used and the substrate. 

Differences in µSBS values between 24 hours and 6 months ageing were not 

significant, which corroborates previous findings [40]. Six months may represent a 

short water storage time, since even in DEM and ERO substrates no degradation on 

adhesive interface were observed. This was expected for SND enamel whereas its 

degradation does not occur so quickly [44].  

It is worth to note that bovine incisors were used, as it have been used, 

especially in adhesions tests due to easier obtaining and standardization on tooth age, 

additionally it produces similar bond strength results to human teeth [45]. One should 

note the limitation that erosive challenge employed simulates chemical alteration on 

superficial enamel but without mechanical abrasive effect of tooth brushing that occurs 

in oral environment. 

From the results of this study, we partially rejected the null hypothesis as enamel 

condition produced different outcomes, application strategies differed only on SND and 

storage time had no influence in bond strength values. Further studies evaluating 

longer storage times and clinical performance should be encouraged. 
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Conclusion 

 

 Demineralized enamel reduces bonding with Scotchbond Universal Adhesive, 

regardless the etching mode. Conversely, eroded enamel does not compromise the 

adhesive performance. Prior acid etching step improves the bond strength to sound 

enamel. 
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Tables  

 

Table 1: Scotchbond Universal composition and application mode 

 

Mode Self-etching Etch-and-rinse 

Application mode* 

Apply the adhesive for 20 s 
with vigorous agitation 
Gently air thin for 5 s  
Light cure for 10 s 

Apply etchant for 15 s  
Rinse for 10 s  
Air dry to remove excess 
water 
Apply the adhesive as for 
the self-etching mode 

Components 
(pH 2,7) 

Etchant: 34% phosphoric acid, water, synthetic 
amorphous silica, polyethylene glycol, aluminium oxide 
Adhesive: MDP phosphate monomer, dimethacrylate 
resins, HEMA, methacrylat emodified polyalkenoic acid 
copolymer, filler, ethanol, water, initiators, silane 

*According to the manufactures’ instructions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



25 
 

Table 2. Descriptive statistics for µSBS means, standard deviations (MPa) and number 

of total specimens/premature failures for all experimental groups. 

 

Strategy Time Sound Enamel Demineralized Enamel Eroded Enamel 

SBU ER 
24h 19,9 (5,6) 10/0 12,5 (5,1) 10/2 21,7 (4,3)10/0 

6m 20,5 (4,0) 10/1 14,3 (3,8) 10/0 22,1 (2,7) 10/0 

SBU SE 
24h 16,4 (5,1) 10/0 14,6 (5,5) 10/1 19,8 (4,3) 10/1 

6m 13,9 (3,3) 10/0 14,8 (5,0) 10/1 20,4 (4,7) 10/0 
SBU: Scotchbond Universal Adhesive; ER: etch-and-rinse; SE: Self-etching. 
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Table 3. µSBS (MPa) means (standard deviations) for the main factors enamel 

condition and etching mode 

 

Factor  MPa 

Enamel condition Eroded 21.0 (4.0)A 
 Sound 17.7(5.2)B 
 Demineralized 14.1 (4.8)C 

Strategy SBU ER 18.5 (5.6)A 

 SBU SE 16.6 (5.2)B 

Different superscript letters indicate statistically significant differences (p<0.05).  
SBU: Scotchbond Universal Adhesive; ER: etch-and-rinse; SE: Self-etching. 
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Table 4.  µSBS means (standard deviations) (MPa) for the interaction ‘enamel 

condition vs strategy’ 

 Enamel condition 

Strategy Sound Demineralized Eroded 

SBU ER 20.2 (4.7 )A 13.4 (4.5)B 21.9 (3.5)A 
SBU SE 15.1 (4.4)B 14.7 (5.1)B 20.1 (4.4)A 
Different superscript letters indicate statistically significant differences (p<0.05).  
SBU: Scotchbond Universal Adhesive; ER: etch-and-rinse; SE: Self-etching. 
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Figures 
 

 
 

Figure 1: SEM micrograph of SND enamel (A), ERO enamel (B) and DEM   enamel 
(C) surfaces 
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3 CONCLUSÃO 

 

Esta dissertação analisou o desempenho de um sistema adesivo universal, 

aplicado sob diferentes estratégias de condicionamento em três condições de 

substrato, imediatamente e após seis meses de armazenamento. 

Os adesivos universais têm como principal proposta a versatilidade, sobretudo 

quanto a estratégia de condicionamento, pois podem ser utilizados com 

condicionamento ácido prévio, no modo autocondicionante, ou ainda com 

condicionamento seletivo do esmalte. 

Tendo em vista o crescimento da odontologia minimamente invasiva, onde os 

tratamentos apresentam-se de forma mais conservadora possível, os profissionais 

acabam se deparando com substratos em diferentes condições. Esmalte com perda 

mineral devido ao ataque ácido, causado por bactérias ou não, apresenta 

comportamento diferente de esmalte hígido frente aos materiais adesivos. Logo, as 

incertezas em relação à estabilidade da união de novos sistemas adesivos a tais 

substratos permanecem. 

O presente trabalho mostra, com as limitações de um estudo in vitro, que em 

esmalte hígido o adesivo Scotchbond universal apresenta melhor desempenho na 

estratégia de condicionamento ácido prévio. Considerando a adesão aos diferentes 

substratos, o esmalte desmineralizado prejudica a resistência de união do material 

estudado, enquanto o esmalte erodido não compromete o comportamento do adesivo. 

A estabilidade da união se manteve ao longo dos seis meses de avaliação, 

independentemente da condição do substrato ou do modo de aplicação. 
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ANEXO A -  NORMAS PARA PUBLICAÇÃO NO PERIÓDICO JOURNAL OF 

DENTISTRY 

 

Submissions 

Authors are requested to submit their original manuscript and figures via the online 

submission and editorial system for Journal of Dentistry. Using this online system, 

authors may submit manuscripts and track their progress through the system to 

publication. Reviewers can download manuscripts and submit their opinions to the 

editor. Editors can manage the whole submission/review/revise/publish process. 

Please register at: http://ees.elsevier.com/jjod  

Types of paper  

Contributions falling into the following categories will be considered for publication:- 

Original Research Reports: maximum length 6 printed pages approximately 20 

typescript pages, including illustrations and tables.  

- Review articles: maximum length 10 printed pages, approximately 33 typescript 

pages, including illustrations and tables. 

 - Short communication for rapid publication: maximum length 2 printed pages, 

approximately 7 typescript pages, including illustrations. 

 - Letters providing informed comment and constructive criticism of material previously 

published in the Journal.  

 

All typescripts must be accompanied by a Permission Note. This is a letter signed by 

each author (not just the corresponding author), affirming that the paper has been 

submitted solely to Journal of Dentistry and that it is not concurrently under 

consideration for publication in another journal. Prospective authors should confirm 

that the submitted work, including images, are original. Authors are reminded that if 

included images (e.g. Tables and Figures) have been previously published may require 

copyright permission. 

Please note the Journal of Dentistry does not accept Case Reports and these will be 

removed from the system if submitted.  

Authorship  

Only those persons who have made a significant contribution to the manuscript 

submitted should be listed as authors. The Editor-in-Chief expects that a manuscript 

should normally have no more than 6 authors, unless a case is made by the 
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corresponding author within the article cover letter to include other authors. All of the 

named authors should have been involved in the work leading to the publication of the 

paper and should have read the paper before it is submitted for publication. 

Submission checklist 

 You can use this list to carry out a final check of your submission before you send it 

to the journal for review. Please check the relevant section in this Guide for Authors for 

more details. 

Ensure that the following items are present:  

One author has been designated as the corresponding author with contact details:  

• E-mail address  

• Full postal address  

 

All necessary files have been uploaded:  

Manuscript:  

• Include keywords  

• All figures (include relevant captions)  

• All tables (including titles, description, footnotes)  

• Ensure all figure and table citations in the text match the files provided  

• Indicate clearly if color should be used for any figures in print  

Graphical Abstracts / Highlights files (where applicable)  

Supplemental files (where applicable)  

 

Further considerations  

• Manuscript has been 'spell checked' and 'grammar checked'  

• All references mentioned in the Reference List are cited in the text, and vice versa  

• Permission has been obtained for use of copyrighted material from other sources 

(including the Internet)  

• A competing interests statement is provided, even if the authors have no competing 

interests to declare  

• Journal policies detailed in this guide have been reviewed  

• Referee suggestions and contact details provided, based on journal requirements 

 

 For further information, visit our Support Center.  

BEFORE YOU BEGIN  
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Ethics in publishing Please see our information pages on Ethics in publishing and 

Ethical guidelines for journal publication.  

Human and animal rights 

 If the work involves the use of human subjects, the author should ensure that the work 

described has been carried out in accordance with The Code of Ethics of the World 

Medical Association (Declaration of Helsinki) for experiments involving humans; 

Uniform Requirements for manuscripts submitted to Biomedical journals. Authors 

should include a statement in the manuscript that informed consent was obtained for 

experimentation with human subjects. The privacy rights of human subjects must 

always be observed. 

 

All animal experiments should comply with the ARRIVE guidelines and should be 

carried out in accordance with the U.K. Animals (Scientific Procedures) Act, 1986 and 

associated guidelines, EU Directive 2010/63/EU for animal experiments, or the 

National Institutes of Health guide for the care and use of Laboratory animals (NIH 

Publications No. 8023, revised 1978) and the authors should clearly indicate in the 

manuscript that such guidelines have been followed. 

Declaration of interest  

All authors must disclose any financial and personal relationships with other people or 

organizations that could inappropriately influence (bias) their work. Examples of 

potential conflicts of interest include employment, consultancies, stock ownership, 

honoraria, paid expert testimony, patent applications/ registrations, and grants or other 

funding. If there are no conflicts of interest then please state this: 'Conflicts of interest: 

none'. More information.  

Submission declaration and verification  

Submission of an article implies that the work described has not been published 

previously (except in the form of an abstract or as part of a published lecture or 

academic thesis or as an electronic preprint, see 'Multiple, redundant or concurrent 

publication' section of our ethics policy for more information), that it is not under 

consideration for publication elsewhere, that its publication is approved by all authors 

and tacitly or explicitly by the responsible authorities where the work was carried out, 

and that, if accepted, it will not be published elsewhere in the same form, in English or 

in any other language, including electronically without the written consent of the 
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copyright-holder. To verify originality, your article may be checked by the originality 

detection service CrossCheck.  

Changes to authorship  

Authors are expected to consider carefully the list and order of authors before 

submitting their manuscript and provide the definitive list of authors at the time of the 

original submission. Any addition, deletion or rearrangement of author names in the 

authorship list should be made only before the manuscript has been accepted and 

only if approved by the journal Editor. To request such a change, the Editor must 

receive the following from the corresponding author: (a) the reason for the change 

in author list and (b) written confirmation (e-mail, letter) from all authors that they agree 

with the addition, removal or rearrangement. In the case of addition or removal of 

authors, this includes confirmation from the author being added or removed. Only in 

exceptional circumstances will the Editor consider the addition, deletion or 

rearrangement of authors after the manuscript has been accepted. While the Editor 

considers the request, publication of the manuscript will be suspended. If the 

manuscript has already been published in an online issue, any requests approved by 

the Editor will result in a corrigendum. 

Clinical trial results  

In line with the position of the International Committee of Medical Journal Editors, the 

journal will not consider results posted in the same clinical trials registry in which 

primary registration resides to be prior publication if the results posted are presented 

in the form of a brief structured (less than 500 words) abstract or table. However, 

divulging results in other circumstances (e.g., investors' meetings) is discouraged and 

may jeopardise consideration of the manuscript. Authors should fully disclose all 

posting in registries of results of the same or closely related work.  

 

Reporting clinical trials  

Randomized controlled trials should be presented according to the CONSORT 

guidelines. At manuscript submission, authors must provide the CONSORT checklist 

accompanied by a flow diagram that illustrates the progress of patients through the 

trial, including recruitment, enrollment, randomization, withdrawal and completion, and 

a detailed description of the randomization procedure. The CONSORT checklist and 

template flow diagram are available online.  
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Registration of clinical trials  

Registration in a public trials registry is a condition for publication of clinical trials in this 

journal in accordance with International Committee of Medical Journal Editors 

recommendations. Trials must register at or before the onset of patient enrolment. The 

clinical trial registration number should be included at the end of the abstract of the 

article. A clinical trial is defined as any research study that prospectively assigns 

human participants or groups of humans to one or more health-related interventions to 

evaluate the effects of health outcomes. Health-related interventions include any 

intervention used to modify a biomedical or health-related outcome (for example drugs, 

surgical procedures, devices, behavioural treatments, dietary interventions, and 

process-of-care changes). Health outcomes include any biomedical or health-related 

measures obtained in patients or participants, including pharmacokinetic measures 

and adverse events. Purely observational studies (those in which the assignment of 

the medical intervention is not at the discretion of the investigator) will not require 

registration. 

 

Article transfer service  

This journal is part of our Article Transfer Service. This means that if the Editor feels 

your article is more suitable in one of our other participating journals, then you may be 

asked to consider transferring the article to one of those. If you agree, your article will 

be transferred automatically on your behalf with no need to reformat. Please note that 

your article will be reviewed again by the new journal. More information.  

Copyright  

Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing 

Agreement' (see more information on this). An e-mail will be sent to the corresponding 

author confirming receipt of the manuscript together with a 'Journal Publishing 

Agreement' form or a link to the online version of this agreement.  

 

Subscribers may reproduce tables of contents or prepare lists of articles including 

abstracts for internal circulation within their institutions. Permission of the Publisher is 

required for resale or distribution outside the institution and for all other derivative 

works, including compilations and translations. If excerpts from other copyrighted 

works are included, the author(s) must obtain written permission from the copyright 
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owners and credit the source(s) in the article. Elsevier has preprinted forms for use by 

authors in these cases.  

 

For open access articles: Upon acceptance of an article, authors will be asked to 

complete an 'Exclusive License Agreement' (more information). Permitted third party 

reuse of open access articles is determined by the author's choice of user license.  

Author rights  

As an author you (or your employer or institution) have certain rights to reuse your 

work. More information.  

 

Elsevier supports responsible sharing Find out how you can share your research 

published in Elsevier journals.  

Role of the funding source  

You are requested to identify who provided financial support for the conduct of the 

research and/or preparation of the article and to briefly describe the role of the 

sponsor(s), if any, in study design; in the collection, analysis and interpretation of data; 

in the writing of the report; and in the decision to submit the article for publication. If 

the funding source(s) had no such involvement then this should be stated.  

 

Funding body agreements and policies  

Elsevier has established a number of agreements with funding bodies which allow 

authors to comply with their funder's open access policies. Some funding bodies will 

reimburse the author for the Open Access Publication Fee. Details of existing 

agreements are available online. After acceptance, open access papers will be 

published under a noncommercial license. For authors requiring a commercial CC BY 

license, you can apply after your manuscript is accepted for publication.  

Open access  

This journal offers authors a choice in publishing their research:  

Open access  

• Articles are freely available to both subscribers and the wider public with permitted 

reuse. 

• An open access publication fee is payable by authors or on their behalf, e.g. by their 

research funder or institution.  

Subscription  
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• Articles are made available to subscribers as well as developing countries and patient 

groups through our universal access programs.  

• No open access publication fee payable by authors.  

 

Regardless of how you choose to publish your article, the journal will apply the same 

peer review criteria and acceptance standards. For open access articles, permitted 

third party (re)use is defined by the following Creative Commons user licenses: 

Creative Commons Attribution-NonCommercial-NoDerivs (CC BY-NC-ND)  

For non-commercial purposes, lets others distribute and copy the article, and to include 

in a collective work (such as an anthology), as long as they credit the author(s) and 

provided they do not alter or modify the article.  

 

The open access publication fee for this journal is USD 2200, excluding taxes. Learn 

more about Elsevier's pricing policy: http://www.elsevier.com/openaccesspricing.  

 

Green open access  

Authors can share their research in a variety of different ways and Elsevier has a 

number of green open access options available. We recommend authors see our 

green open access page for further information. Authors can also self-archive their 

manuscripts immediately and enable public access from their institution's repository 

after an embargo period. This is the version that has been accepted for publication and 

which typically includes author-incorporated changes suggested during submission, 

peer review and in editor-author communications. Embargo period: For subscription 

articles, an appropriate amount of time is needed for journals to deliver value to 

subscribing customers before an article becomes freely available to the public. This is 

the embargo period and it begins from the date the article is formally published online 

in its final and fully citable form. Find out more.  

 

This journal has an embargo period of 12 months.  

 

Elsevier Publishing Campus  

The Elsevier Publishing Campus (www.publishingcampus.com) is an online platform 

offering free lectures, interactive training and professional advice to support you in 

publishing your research. The College of Skills training offers modules on how to 

http://www.elsevier.com/openaccesspricing
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prepare, write and structure your article and explains how editors will look at your paper 

when it is submitted for publication. Use these resources, and more, to ensure that 

your submission will be the best that you can make it.  

 

Language (usage and editing services)  

Please write your text in good English (American or British usage is accepted, but not 

a mixture of these). Authors who feel their English language manuscript may require 

editing to eliminate possible grammatical or spelling errors and to conform to correct 

scientific English may wish to use the English Language Editing service available from 

Elsevier's WebShop.  

Submission  

Our online submission system guides you stepwise through the process of entering 

your article details and uploading your files. The system converts your article files to a 

single PDF file used in the peer-review process. Editable files (e.g., Word, LaTeX) are 

required to typeset your article for final publication. All correspondence, including 

notification of the Editor's decision and requests for revision, is sent by e-mail.  

 

Submit your article  

Please submit your article via http://ees.elsevier.com/jjod.  

 

Referees  

Please submit the names and institutional e-mail addresses of several potential 

referees. For more details, visit our Support site. Note that the editor retains the sole 

right to decide whether or not the suggested reviewers are used.  

PREPARATION  

Peer review  

This journal operates a double blind review process. All contributions will be initially 

assessed by the editor for suitability for the journal. Papers deemed suitable are then 

typically sent to a minimum of two independent expert reviewers to assess the scientific 

quality of the paper. The Editor is responsible for the final decision regarding 

acceptance or rejection of articles. The Editor's decision is final. More information on 

types of peer review.  

 

Use of word processing software  

http://ees.elsevier.com/jjod
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It is important that the file be saved in the native format of the word processor used. 

The text should be in single-column format. Keep the layout of the text as simple as 

possible. Most formatting codes will be removed and replaced on processing the 

article. In particular, do not use the word processor's options to justify text or to 

hyphenate words. However, do use bold face, italics, subscripts, superscripts etc. 

When preparing tables, if you are using a table grid, use only one grid for each 

individual table and not a grid for each row. If no grid is used, use tabs, not spaces, to 

align columns. The electronic text should be prepared in a way very similar to that of 

conventional manuscripts (see also the Guide to Publishing with Elsevier). Note that 

source files of figures, tables and text graphics will be required whether or not you 

embed your figures in the text. See also the section on Electronic artwork.  

To avoid unnecessary errors you are strongly advised to use the 'spell-check' and 

'grammar-check' functions of your word processor.  

 

Introduction The introduction must be presented in a structured format, covering the 

following subjects, although not under subheadings: succinct statements of the issue 

in question, and the essence of existing knowledge and understanding pertinent to the 

issue. In keeping with the house style of Journal of Dentistry, the final paragraph of the 

introduction should clearly state the aims and/or objective of the work being reported. 

Prospective authors may find the following form of words to be helpful: "The aim of this 

paper is to ..." Where appropriate, a hypothesis (e.g. null or a priori) should then be 

stated.  

Essential title page information  

• Title. Concise and informative. Titles are often used in information-retrieval systems. 

Avoid abbreviations and formulae where possible.  

• Author names and affiliations. Please clearly indicate the given name(s) and family 

name(s) of each author and check that all names are accurately spelled. Present the 

authors' affiliation addresses (where the actual work was done) below the names. 

Indicate all affiliations with a lowercase superscript letter immediately after the author's 

name and in front of the appropriate address. Provide the full postal address of each 

affiliation, including the country name and, if available, the e-mail address of each 

author.  

• Corresponding author. Clearly indicate who will handle correspondence at all 

stages of refereeing and publication, also post-publication. Ensure that the e-mail 
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address is given and that contact details are kept up to date by the 

corresponding author.  

• Present/permanent address. If an author has moved since the work described in 

the article was done, or was visiting at the time, a 'Present address' (or 'Permanent 

address') may be indicated as a footnote to that author's name. The address at which 

the author actually did the work must be retained as the main, affiliation address. 

Superscript Arabic numerals are used for such footnotes.  

 

The title page should contain the following information:  

- Title of paper  

- Short title  

- Name(s), job titles and address(es) of author(s) (no academic degrees necessary)  

- Name, address, telephone, fax and e-mail of the corresponding author  

- Up to 6 keywords  

 

Spelling: International English.  

 

Authors are urged to write as concisely as possible.  

 

The house style of Journal of Dentistry requires that articles should be arranged in the 

following order: Title, Abstract, Introduction, Materials and Methods, Results, 

Discussion, Conclusions, Acknowledgements, References, Tables, Figures. A cover 

letter should accompany the new manuscript submission, within which the authors 

should indicate the significance of the work being submitted in a statement no more 

than 100 words. A signed permission note (details below) must also be included.  

Abstract: should not exceed 250 words and should be presented under the following 

subheadings: Objectives, Methods; Results; Conclusions (For Reviews: Objectives; 

Data; Sources; Study selection; Conclusions). A 50 word 'Clinical Significance' 

statement should appear at the end of the abstract advising readers of the clinical 

importance and relevance of their work. These subheadings should appear in the text 

of the abstract. Please repeat the title of the article at the top of the abstract page.  

Introduction: must be presented in a structured format, covering the following 

subjects, although not under subheadings: succinct statements of the issue in 

question, and the essence of existing knowledge and understanding pertinent to the 
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issue. In keeping with the house style of Journal of Dentistry, the final paragraph of the 

introduction should clearly state the aims and/or objective of the work being reported. 

Prospective authors may find the following form of words to be helpful: "The aim of this 

paper is to ..." Where appropriate, a hypothesis (e.g. null or a priori) should then be 

stated. 

Keywords: up to 6 keywords should be supplied.  

Abbreviations and acronyms: terms and names to be referred to in the form of 

abbreviations or acronyms must be given in full when first mentioned.  

Units: SI units should be used throughout. If non-SI units must be quoted, the SI 

equivalent must immediately follow in parentheses.  

 

The complete names of individual teeth must be given in the test. In tables and legends 

for illustrations individual teeth should be identified using the FDI two-digit system.  

Statistics  

Statistical methods should be described with enough detail to enable a knowledgeable 

reader with access to the original data to verify the reported results. When possible, 

findings should be quantified and appropriate measures of error or uncertainty (such 

as confidence intervals) given. Details about eligibility criteria for subjects, 

randomization and the number of observations should be included. The computer 

software and the statistical method(s) used should be specified with references to 

standard works when possible (with pages specified). See 

http://www.icmje.org/manuscript_1prepare.html for more detailed guidelines. 

Illustrations: should be submitted electronically using appropriate commercial 

software. Prospective authors should follow the relevant guidelines (available from: 

http://www.elsevier.com/ artworkinstructions). In addition, it is noted that while authors 

sometimes need to manipulate images for clarity, manipulation for purposes of 

deception or fraud will be seen as scientific ethical abuse and will be dealt with 

accordingly. For graphical images, journals published by Elsevier apply the following 

policy: no specific feature within an image may be enhanced, obscured, moved, 

removed, or introduced. Adjustments of brightness, contrast, or color balance are 

acceptable if and as long as they do not obscure or eliminate any information present 

in the original. Nonlinear adjustments (e.g. changes to gamma settings) must be 

disclosed in the figure legend. 

Abstract  
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The Abstract should not exceed 250 words and should be presented under the 

following subheadings: Objectives, Methods; Results; Conclusions. A 50 word 'Clinical 

Significance' statement should appear at the end of the abstract advising readers of 

the clinical importance and relevance of their work. These subheadings should appear 

in the text of the abstract. Please repeat the title of the article at the top of the abstract 

page. 

 

 For Review Articles the abstract should be presented under the following 

subheadings: Objectives; Data; Sources; Study selection; Conclusions.  

 

Graphical abstract  

Although a graphical abstract is optional, its use is encouraged as it draws more 

attention to the online article. The graphical abstract should summarize the contents of 

the article in a concise, pictorial form designed to capture the attention of a wide 

readership. Graphical abstracts should be submitted as a separate file in the online 

submission system. Image size: Please provide an image with a minimum of 531 × 

1328 pixels (h × w) or proportionally more. The image should be readable at a size of 

5 × 13 cm using a regular screen resolution of 96 dpi. Preferred file types: TIFF, EPS, 

PDF or MS Office files. You can view Example Graphical Abstracts on our information 

site. Authors can make use of Elsevier's Illustration Services to ensure the best 

presentation of their images and in accordance with all technical requirements.  

Keywords  

Provide a maximum of 6 keywords, using British spelling and avoiding general and 

plural terms and multiple concepts (avoid, for example, 'and', 'of'). Be sparing with 

abbreviations: only abbreviations firmly established in the field may be eligible. These 

keywords will be used for indexing purposes.  

 

Formatting of funding sources  

List funding sources in this standard way to facilitate compliance to funder's 

requirements: Funding: This work was supported by the National Institutes of Health 

[grant numbers xxxx, yyyy]; the Bill & Melinda Gates Foundation, Seattle, WA [grant 

number zzzz]; and the United States Institutes of Peace [grant number aaaa]. 
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It is not necessary to include detailed descriptions on the program or type of grants 

and awards. When funding is from a block grant or other resources available to a 

university, college, or other research institution, submit the name of the institute or 

organization that provided the funding.  

 

If no funding has been provided for the research, please include the following sentence:  

 

This research did not receive any specific grant from funding agencies in the public, 

commercial, or not-for-profit sectors.  

Artwork  

Image manipulation  

Whilst it is accepted that authors sometimes need to manipulate images for clarity, 

manipulation for purposes of deception or fraud will be seen as scientific ethical abuse 

and will be dealt with accordingly. For graphical images, this journal is applying the 

following policy: no specific feature within an image may be enhanced, obscured, 

moved, removed, or introduced. Adjustments of brightness, contrast, or color balance 

are acceptable if and as long as they do not obscure or eliminate any information 

present in the original. Nonlinear adjustments (e.g. changes to gamma settings) must 

be disclosed in the figure legend.  

 

Electronic artwork  

General points  

• Make sure you use uniform lettering and sizing of your original artwork.  

• Embed the used fonts if the application provides that option. 

• Aim to use the following fonts in your illustrations: Arial, Courier, Times New Roman, 

Symbol, or use fonts that look similar.  

• Number the illustrations according to their sequence in the text.  

• Use a logical naming convention for your artwork files. 

• Provide captions to illustrations separately.  

• Size the illustrations close to the desired dimensions of the published version.  

• Submit each illustration as a separate file.  

A detailed guide on electronic artwork is available.  

You are urged to visit this site; some excerpts from the detailed information are 

given here. Formats  
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If your electronic artwork is created in a Microsoft Office application (Word, PowerPoint, 

Excel) then please supply 'as is' in the native document format.  

Regardless of the application used other than Microsoft Office, when your electronic 

artwork is finalized, please 'Save as' or convert the images to one of the following 

formats (note the resolution requirements for line drawings, halftones, and line/halftone 

combinations given below):  

EPS (or PDF): Vector drawings, embed all used fonts.  

TIFF (or JPEG): Color or grayscale photographs (halftones), keep to a minimum of 300 

dpi.  

TIFF (or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a 

minimum of 1000 dpi. TIFF (or JPEG): Combinations bitmapped line/half-tone (color 

or grayscale), keep to a minimum of 500 dpi.  

Please do not:  

• Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); these 

typically have a low number of pixels and limited set of colors;  

• Supply files that are too low in resolution;  

• Submit graphics that are disproportionately large for the content.  

 

Color artwork Please make sure that artwork files are in an acceptable format (TIFF 

(or JPEG), EPS (or PDF), or MS Office files) and with the correct resolution. If, together 

with your accepted article, you submit usable color figures then Elsevier will ensure, at 

no additional charge, that these figures will appear in color online (e.g., ScienceDirect 

and other sites) regardless of whether or not these illustrations are reproduced in color 

in the printed version. For color reproduction in print, you will receive information 

regarding the costs from Elsevier after receipt of your accepted article. Please 

indicate your preference for color: in print or online only. Further information on the 

preparation of electronic artwork. 

 

Illustration services  

Elsevier's WebShop offers Illustration Services to authors preparing to submit a 

manuscript but concerned about the quality of the images accompanying their article. 

Elsevier's expert illustrators can produce scientific, technical and medical-style images, 

as well as a full range of charts, tables and graphs. Image 'polishing' is also available, 
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where our illustrators take your image(s) and improve them to a professional standard. 

Please visit the website to find out more.  

 

Figure captions  

Ensure that each illustration has a caption. Supply captions separately, not attached 

to the figure. A caption should comprise a brief title (not on the figure itself) and a 

description of the illustration. Keep text in the illustrations themselves to a minimum 

but explain all symbols and abbreviations used.  

Tables  

Please submit tables as editable text and not as images. Tables can be placed either 

next to the relevant text in the article, or on separate page(s) at the end. Number tables 

consecutively in accordance with their appearance in the text and place any table notes 

below the table body. Be sparing in the use of tables and ensure that the data 

presented in them do not duplicate results described elsewhere in the article. Please 

avoid using vertical rules and shading in table cells.  

References  

Citation in text  

Please ensure that every reference cited in the text is also present in the reference list 

(and vice versa). Any references cited in the abstract must be given in full. Unpublished 

results and personal communications are not recommended in the reference list, but 

may be mentioned in the text. If these references are included in the reference list they 

should follow the standard reference style of the journal and should include a 

substitution of the publication date with either 'Unpublished results' or 'Personal 

communication'. Citation of a reference as 'in press' implies that the item has been 

accepted for publication.  

 

Reference links  

Increased discoverability of research and high quality peer review are ensured by 

online links to the sources cited. In order to allow us to create links to abstracting and 

indexing services, such as Scopus, CrossRef and PubMed, please ensure that data 

provided in the references are correct. Please note that incorrect surnames, 

journal/book titles, publication year and pagination may prevent link creation. When 

copying references, please be careful as they may already contain errors. Use of the 

DOI is encouraged.  
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A DOI can be used to cite and link to electronic articles where an article is in-press and 

full citation details are not yet known, but the article is available online. A DOI is 

guaranteed never to change, so you can use it as a permanent link to any electronic 

article. An example of a citation using DOI for an article not yet in an issue is: VanDecar 

J.C., Russo R.M., James D.E., Ambeh W.B., Franke M. (2003). Aseismic continuation 

of the Lesser Antilles slab beneath northeastern Venezuela. Journal of Geophysical 

Research, https://doi.org/10.1029/2001JB000884. Please note the format of such 

citations should be in the same style as all other references in the paper.  

 

Web references  

As a minimum, the full URL should be given and the date when the reference was last 

accessed. Any further information, if known (DOI, author names, dates, reference to a 

source publication, etc.), should also be given. Web references can be listed 

separately (e.g., after the reference list) under a different heading if desired, or can be 

included in the reference list. Data references This journal encourages you to cite 

underlying or relevant datasets in your manuscript by citing them in your text and 

including a data reference in your Reference List.  

 

Data references  

should include the following elements: author name(s), dataset title, data repository, 

version (where available), year, and global persistent identifier. Add [dataset] 

immediately before the reference so we can properly identify it as a data reference. 

The [dataset] identifier will not appear in your published article. References in a special 

issue Please ensure that the words 'this issue' are added to any references in the list 

(and any citations in the text) to other articles in the same Special Issue. 

 

Reference management software  

Most Elsevier journals have their reference template available in many of the most 

popular reference management software products. These include all products that 

support Citation Style Language styles, such as Mendeley and Zotero, as well as 

EndNote. Using the word processor plug-ins from these products, authors only need 

to select the appropriate journal template when preparing their article, after which 

citations and bibliographies will be automatically formatted in the journal's style. If no 
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template is yet available for this journal, please follow the format of the sample 

references and citations as shown in this Guide.  

Users of Mendeley Desktop can easily install the reference style for this journal by 

clicking the following link: http://open.mendeley.com/use-citation-style/journal-of-

dentistry  

When preparing your manuscript, you will then be able to select this style using the 

Mendeley plugins for Microsoft Word or LibreOffice.  

 

Reference style  

Text: Indicate references by number(s) in square brackets in line with the text. The 

actual authors can be referred to, but the reference number(s) must always be given. 

 Example: '..... as demonstrated [3,6]. Barnaby and Jones [8] obtained a different result 

....'  

List: Number the references (numbers in square brackets) in the list in the order in 

which they appear in the text.  

Examples: Reference to a journal publication:  

[1] J. van der Geer, J.A.J. Hanraads, R.A. Lupton, The art of writing a scientific article, 

J. Sci. Commun. 163 (2010) 51–59.  

Reference to a book:  

[2] W. Strunk Jr., E.B. White, The Elements of Style, fourth ed., Longman, New York, 

2000.  

Reference to a chapter in an edited book:  

[3] G.R. Mettam, L.B. Adams, How to prepare an electronic version of your article, in: 

B.S. Jones, R.Z. Smith (Eds.), Introduction to the Electronic Age, E-Publishing Inc., 

New York, 2009, pp. 281–304. Reference to a website:  

[4] Cancer Research UK, Cancer statistics reports for the UK. 

http://www.cancerresearchuk.org/ aboutcancer/statistics/cancerstatsreport/, 2003 

(accessed 13.03.03).  

Reference to a dataset: 

 [dataset] [5] M. Oguro, S. Imahiro, S. Saito, T. Nakashizuka, Mortality data for 

Japanese oak wilt disease and surrounding forest compositions, Mendeley Data, v1, 

2015. https://doi.org/10.17632/ xwj98nb39r.1.  

 

Journal abbreviations source  

http://open.mendeley.com/use-citation-style/journal-of-dentistry
http://open.mendeley.com/use-citation-style/journal-of-dentistry
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Journal names should be abbreviated according to the List of Title Word Abbreviations. 

Video 

 Elsevier accepts video material and animation sequences to support and enhance 

your scientific research. Authors who have video or animation files that they wish to 

submit with their article are strongly encouraged to include links to these within the 

body of the article. This can be done in the same way as a figure or table by referring 

to the video or animation content and noting in the body text where it should be placed. 

All submitted files should be properly labeled so that they directly relate to the video 

file's content. In order to ensure that your video or animation material is directly usable, 

please provide the files in one of our recommended file formats with a preferred 

maximum size of 150 MB. Video and animation files supplied will be published online 

in the electronic version of your article in Elsevier Web products, including 

ScienceDirect. Please supply 'stills' with your files: you can choose any frame from the 

video or animation or make a separate image. These will be used instead of standard 

icons and will personalize the link to your video data. For more detailed instructions 

please visit our video instruction pages. Note: since video and animation cannot be 

embedded in the print version of the journal, please provide text for both the electronic 

and the print version for the portions of the article that refer to this content.  

Supplementary material  

Supplementary material such as applications, images and sound clips, can be 

published with your article to enhance it. Submitted supplementary items are published 

exactly as they are received (Excel or PowerPoint files will appear as such online). 

Please submit your material together with the article and supply a concise, descriptive 

caption for each supplementary file. If you wish to make changes to AUTHOR 

INFORMATION PACK 11 Jul 2017 www.elsevier.com/locate/jdent 15 supplementary 

material during any stage of the process, please make sure to provide an updated file. 

Do not annotate any corrections on a previous version. Please switch off the 'Track 

Changes' option in Microsoft Office files as these will appear in the published version. 

AudioSlides  

The journal encourages authors to create an AudioSlides presentation with their 

published article. AudioSlides are brief, webinar-style presentations that are shown 

next to the online article on ScienceDirect. This gives authors the opportunity to 

summarize their research in their own words and to help readers understand what the 

paper is about. More information and examples are available. Authors of this journal 
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will automatically receive an invitation e-mail to create an AudioSlides presentation 

after acceptance of their paper.  

AFTER ACCEPTANCE  

Online proof correction  

Corresponding authors will receive an e-mail with a link to our online proofing system, 

allowing annotation and correction of proofs online. The environment is similar to MS 

Word: in addition to editing text, you can also comment on figures/tables and answer 

questions from the Copy Editor. Web-based proofing provides a faster and less error-

prone process by allowing you to directly type your corrections, eliminating the 

potential introduction of errors. If preferred, you can still choose to annotate and upload 

your edits on the PDF version. All instructions for proofing will be given in the e-mail 

we send to authors, including alternative methods to the online version and PDF. We 

will do everything possible to get your article published quickly and accurately. Please 

use this proof only for checking the typesetting, editing, completeness and correctness 

of the text, tables and figures. Significant changes to the article as accepted for 

publication will only be considered at this stage with permission from the Editor. It is 

important to ensure that all corrections are sent back to us in one communication. 

Please check carefully before replying, as inclusion of any subsequent corrections 

cannot be guaranteed. Proofreading is solely your responsibility.  

Offprints  

The corresponding author will, at no cost, receive a customized Share Link providing 

50 days free access to the final published version of the article on ScienceDirect. The 

Share Link can be used for sharing the article via any communication channel, 

including email and social media. For an extra charge, paper offprints can be ordered 

via the offprint order form which is sent once the article is accepted for publication. 

Both corresponding and co-authors may order offprints at any time via Elsevier's 

Webshop. Corresponding authors who have published their article open access do not 

receive a Share Link as their final published version of the article is available open 

access on ScienceDirect and can be shared through the article DOI link. 

The decision of the Editor-in-Chief is final in relation to all manuscript 

submissions.  

 

AUTHOR INQUIRIES  
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Visit the Elsevier Support Center to find the answers you need. Here you will find 

everything from Frequently Asked Questions to ways to get in touch. You can also 

check the status of your submitted article or find out when your accepted article will be 

published. 

 


