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RESUMO

O objetivo desta pesquisa foi avaliar a susceptibilidade a desmineralizacdo &acida do
esmalte dental clareado e submetido a diferentes técnicas de fluorterapia. Cem
amostras de esmalte dental bovino (6x6 mm) foram aleatoriamente divididas em 10
grupos (n= 10). Os grupos 1 e 2 ndo receberam clareamento. As amostras dos grupos
3 a 6 foram submetidas a técnica de clareamento caseiro utilizando peréxido de
hidrogénio a 6% (HP; G3 e G4) ou peroxido de carbamida 10% (PC; G5 e G6). As
amostras dos grupos 7 a 10 foram submetidas a técnica de clareamento em consultorio
utilizando perdxido de hidrogénio a 35% (HP; G7 e G8) ou perdxido de carbamida a
35% (CP; G9 e G10). Durante o processo de clareamento, os grupos 3, 5, 7 e 9
receberam fluorterapia diaria com solugdo de fluoreto de sdédio (NaF) 0,05%,
enquanto os grupos 4, 6, 8 e 10 receberam fluorterapia semanal com NaF a 2%.
Depois, as amostras dos grupos 2 a 10 foram submetidos a um desafio &cido
(ciclagem de pH) durante 14 dias consecutivos. Apos, foi realizada a andlise da
microdureza Knoop das amostras em diferentes profundidades (20, 40, 60, 80, 100,
120 e 200 pum) a partir da superficie externa do esmalte. Os resultados foram
submetidos a Analise de Variancia de 1 critério, seguido pelo teste de Tukey (a =
0,05). A comparacdo entre 0s grupos 1 e 2 mostrou que o0 método de desmineralizacdo
foi eficaz. Os grupos que receberam o clareamento caseiro mostraram a mesma
susceptibilidade a desmineralizacdo acida que o grupo 2, independentemente da
fluorterapia utilizada. No entanto, as amostras submetidas a clareamento de
consultorio que receberam um regime semanal de fluorterapia (grupos 8 e 10)
demonstraram maior susceptibilidade & desmineralizagdo &cida que o grupo 2 (p<
0,05). Os grupos 7 e 9 mostraram resultados semelhantes ao grupo 2, mas diferentes
dos grupos 8 e 10. Pode-se concluir que a utilizagdo de PH a 6% e PC a 10%,
associado a um regime diario ou semanal, ndo aumenta a susceptibilidade do esmalte
a desmineralizacdo acida. No entanto, o uso de PH a 35% e PC a 35% devem ser
associados com um regime diario de fluorterapia, caso contrario o clareamento de

consultério pode deixar o esmalte clareado mais susceptivel & desmineralizagdo acida.

Palavras-chave: clareamento, fldor, dureza, esmalte, perdxido de carbamida, peroxido

de hidrogénio.
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ABSTRACT

The aim was to assess the susceptibility to acid demineralization of bleached dental
enamel submitted to different fluoridation regimes. One hundred bovine enamel
blocks (6x6x3 mm) were randomly divided in 10 groups (n=10). Groups 1 and 2
received no bleaching. Groups 3 to 6 were submitted to the at-home bleaching
technique using 6% hydrogen peroxide (HP; G3 and G4) or 10% carbamide peroxide
(CP; G5 and G6). Groups 7 to 10 were submitted to the in-office bleaching technique
using 35% HP (G7 and G8) or 35% CP (G9 and G10). During bleaching, a daily
fluoridation regime with 0.05% of sodium fluoride (NaF) solution was done in groups
3,5, 7 and 9, while a weekly fluoridation with a 2% NaF gel was applied in groups 4,
6, 8 and 10. The samples of the groups 2 to 10 were pH cycled during 14 consecutive
days. Afterwards, the samples of all groups were assessed by cross-sectional Knoop
microhardness at different depths from the outer enamel surface. The average Knoop
hardness numbers (KHN) were compared by Two-Way Anova and Tukey’s tests (o=
0.05). The comparison between groups 1 and 2 showed that the demineralization
method was effective. The comparison among the groups 2 to 6 showed the same
susceptibility to acid demineralization, whatever the fluoridation method used.
However, the samples of the groups 8 and 10 showed more susceptibility to acid
demineralization then group 2 (p< 0.05). Groups 7 and 9 promoted similar results
then group 2, but different then groups 8 and 10. The use of HP 6% and CP 10%
associated with daily or weekly fluoridation regime do not increase the susceptibility
of enamel to acid demineralization. However, the use of HP 35% and CP 35% must
be associated with a daily fluoridation regime, otherwise the in-office bleaching can

let the bleached enamel more susceptible to acid demineralization.

Keywords: Dental Bleaching, Fluoride, Hardness, Enamel, Carbamide Peroxide,
Hydrogen Peroxide.



INTRODUCTION

Teeth discoloration is one of the main reasons that lead patients to look for
dental treatment. For that reason, tooth bleaching has become very popular and,
sometimes, it is done indiscriminately. The success of the treatment depends, among
other factors, on the dentist, who must know the dental materials used, the techniques
of application and the possible side effects that the treatment may result in the patient.

The effectiveness of tooth bleaching by applying carbamide or hydrogen
peroxide to discolored vital teeth has been previously reported.! The application of
carbamide and hydrogen peroxide gels at a concentration of 10%-15% and of 6%-
10%, respectively, for 4 to 8 hours per day, during 3 to 6 weeks, are still the most
popular at-home bleaching techniques and are suggested as efficient and simple
procedures for tooth whitening.?* The in-office bleaching treatment was introduced to
shorten the treatment time. In this technique the teeth can be bleached in 2 or 3
sessions since it uses the same bleaching agents cited before, but in higher
concentrations.®

Both at-home and in-office techniques of tooth bleaching can lead to tooth
sensitivity and this effect may occur during or after treatment.” Several approaches to
reduce tooth sensitivity have been used, such as reduction in wearing time and
frequency of application, temporary interruption of whitening and use of an active
ingredient such as potassium nitrate have been used.” The use of fluoride compounds,
such as gels, solutions or dentifrices, have also been used to prevent tooth sensibility,
to enhance the remineralization of the bleached enamel and to increase the abrasion
resistance of softened enamel.’ It is known that the fluoride uptake is higher in
demineralized enamel compared to a sound tissue.” Furthermore, bleaching might
render enamel porous, which might allow a better diffusion and penetration of the
applied fluoride.® Nevertheless, the most effective fluoridation regime and the best
fluoride compound to prevent enamel demineralization during the bleaching are still
not stated.

Previous studies showed that the bleaching agents can promote alterations on

enamel surface.>™

Scanning electronic microscopic analysis showed that
morphological alterations of the superficial enamel surface, such as erosion,
decalcification and porosity, might occur following exposure to carbamide or

hydrogen peroxide at different concentrations.'* Additionally, the application of
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bleaching gels can also affect calcium and phosphate content and, consequently, may
decrease the surface and the subsurface microhardness of the enamel. *°

Despite the protective and remineralizing potential of human saliva, the
mineral loss is sometimes evident under in situ conditions.’* Saliva increases the
microhardness of bleached enamel by providing phosphate and calcium ions, but
sometimes the rehardening is not complete.’® In this way, fluoride might also
contribute to the repair of the microstructural defects of bleached enamel.

According to the described above, it was observed that the bleaching gel might
change the structure of the dental enamel, but the literature is unclear about the
correct fluoridation method to impair an excessive demineralization of dental enamel.
The purpose of this study was to assess the susceptibility to acid demineralization of
bleached dental enamel submitted to different fluoridation regimes. The null
hypothesis is that the susceptibility of dental enamel to acid demineralization is not
altered when exposed to the at-home and to the in-office bleaching techniques in

conjunction with different fluoridation regimes.

METHODS AND MATERIALS

Preparation of Specimens

One hundred freshly extracted bovine incisors were stored in in 0.1% thymol
solution (pH 7.0) for at least 1 month. The crowns were separated from the roots
using a water-cooled diamond disc (Isomet; 10.2cmx0.3mm, arbour size 1/2 in.,
series 15HC diamond; Buehler Ltd., Lake Bluff, IL, the USA) mounted in a section
machine (Minitom, Struers Inc., Westlake-OH, USA). The crowns were sectioned to
obtain 100 enamel blocks (6x6x3 mm). The labial surfaces were ground flat and
polished with water-cooled sandpapers (#600, 800, 1200, 2400 grit, Saint-Gobain
Abrasivos Ltda, Sao Paulo-SP, Brazil) to standardize the substrate. Prior to the

experiment, the specimens were stored in distilled water.

Bleaching and Fluoridation Regime

The enamel samples were randomly divided in 10 experimental groups
(n=10). In each sample, a 16 mm?area was delimited at the buccal surface. Around
this demarcated area, two layers of varnish sealer (Colorama Maybelline Ltda, Sdo
Paulo, Brazil) were applied.
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The samples of group 1 were kept in artificial saliva (pH= 7.0) and no
experiment was done in those samples. The samples of group 2 were submitted only
to the pH cycling (see below). The treatments done in the other samples are described
in Table 1. The at-home an in-office bleaching were simulated in each respective
group.

The at-home bleaching technique was performed by applying 6 % hydrogen
peroxide gel (HP) (groups 3 and 4; Mix Day, Dentalville do Brasil Ltda, Joinville-SC,
Brasil; pH=7.0) or 10 % carbamide peroxide gel (CP) (groups 5 and 6; grupo 3-
Whitness Perfect 10%, FGM Produtos Odontolégicos, Joinville, SC, Brasil; pH=6.5)
on the delimited enamel surface, according to the manufacturers’ instructions, for six
hours per day in a humidified atmosphere at 37°C. This process was done daily
during 21 days.

Daily, just after the removal of the bleaching gel, the samples of groups 3 and
5 were washed in distilled water and they were immersed in a colorless neutral 0.05
% sodium fluoride solution (NaF - Fluor Sol Clear, Dentsply Inddstria e Comércio
Ltda, Petrdpolis-RJ, Brasil) during 5 minutes. After, the samples were kept in
artificial saliva at 37 °C.

The samples of groups 4 and 6 were covered, once a week, by a 2 % NaF
(pH= 6.5) gel (Nuprogel, Dentsply) during 4 minutes. After, the excess of gel was
removed and the samples were kept in artificial saliva at 37 °C.

The in-office bleaching technique was performed by applying 35 % HP gel
(groups 7 and 8; Mix One Supreme, Dentalville; pH=6.4) or 37 % CP gel (groups 9
and 10; Whiteness Super, FGM; pH 6.5) on the delimited enamel surface, according
to the manufacturers’ instructions. Three in-office bleaching sessions were done in
each group, in days 0, 7 and 14. In each session, the bleaching gel was applied on the
enamel surface during 20 minutes. After that period, the gel was replaced over the
enamel surface. So, each session had three gel applications.

The fluoridation regime started at the end of each session. The samples of the
groups 7 and 9 had the same fluoridation regime and duration described for groups 3
and 5. The fluoridation regime for groups 4, 6, 8 and 10 was the same. After the third
bleaching session (day14) specimens were stored in artificial saliva for additional 7

days.
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The pH of the bleaching agents was verified by a pH meter (Digimed DM-20-
Digicrom Analitica Ltda., Sdo Paulo, Brazil) fitted with an electrode (DME-Digimed
CVs8).

pH cycling

For the acid challenge, samples were submitted to a pH-cycling procedure,
modified from a previously described protocol.* First of all, the samples were
impermeabilized, except the bleached enamel surface. Groups 2 to 9 were submitted
to this acid challenge. The demineralization solution (pH = 5.0) consisted of 2.0
mmol/l of Ca, 2.0 mmol/l of phosphate in buffer solution of acetate 0.075mol/l, and
the remineralization solution (pH = 7.0) consisted of 1.5 mmol/l of Ca, 0.9 mmol/l of
phosphate, 150 mmol/l of potassium chloride. Each specimen was cycled in 5.0 mL of
both solutions for 6 h in the demineralizing solution and 18 h in the remineralizing
solution. This procedure was carried out for 14 days at 37°C. At the end of each 5
consecutive days of cycling, the samples were immersed in remineralizing solution

for 2 days.

Microhardness test

At the end of the pH cycling, the samples of all ten groups were individually
embedded in self-curing acrylic resin, with the bleached surface exposed. The
samples were longitudinally sectioned to make possible the cross-section
microhardness analysis. After serially polishing the embedded teeth, each sample was
assessed with a microhardness examination of the enamel, starting at 20 pm from the
outer enamel surface, with indents at 20 pm intervals between 20 pm and 120 pm, and
a last indentation was done at 200 um from the outer surface. In each area, 3
measurements of knoop microhardness were done, and the distance between
measurements was 500 pum, to prevent that the marks overlap each other. A static load

of 25 g/ 10 s was applied.

Statistical Analysis

The data were submitted to the D”Agostino normality test. After, two-way
ANOVA followed by Tukey’'s test, when necessary, were used to analyze the
differences in Knoop hardness numbers (KHN) of all Groups. The level of statistical
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significance was set at 0.05. All analyses were done using Bioestat 5.3 (Instituto
Mamiraua, Tefe-AM, Brazil).

RESULTS

The mean KHN found in groups 1 (no treatment) and 2 (unbleached and pH
cycled) are represented in Figure 1. The KHN were compared at each depth. The
graph shows that the demineralization occurred at depths of up to 120 um, and the
hardness decrease was higher on the superficial layers of the dental enamel. At 200
um, no differences were observed between those two groups.

The results obtained for at-home bleaching groups were compared to those
obtained in group 2, and this analysis is showed on table 2. The KHN were compared
at each depth. The analysis of variance showed that no statistically significant
differences were found (p>0.05).

Table 3 shows the KHN found for the in-office bleaching groups, as well as
the data obtained for group 2. For 20 um, groups 2, 7 (Hydrogen Peroxide 35% and
daily fluoridation with NaF 0.05%) and 9 (Carbamide Peroxide 35% and daily
fluoridation with NaF 0.05%) showed similar KHN, but statistically different from
groups 8 (Hydrogen Peroxide 35% and weekly fluoridation with NaF 2%) and 10
(Carbamide Peroxide 35% and weekly fluoridation with NaF 2%). The same situation
occurred for the depths of 40, 60 and 80 um. The experimental groups showed no
statistically significant differences in the deeper layers (100, 120 and 200 um) of the

bovine dental enamel.

DISCUSSION

The null hypothesis of the present investigation was partially rejected, since
groups treated with CP 35% and HP 35% which received weekly fluoridation were
more susceptible to acid demineralization.

The bleaching agents used today are composed, mainly, by carbamide
peroxide (CP) or hydrogen peroxide (HP).® The HP has low molecular mass and this
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facilitate its rapid diffusion into enamel prisms and interprismatic spaces.’® The
bleaching agent is capable to remain entrapped, exerting a prolonged effect in
structures that do not necessarily need to be bleached. This also applies to CP, which
when in contact with dental structures, it dissociates into urea and HP. Thus, it is
possible to believe that bleaching causes alterations in dental hard tissues, such as
erosion, porosity and increase in enamel’s roughness.** Although these alterations are
not clinically or macroscopically visible, past studies found microstructural changes
of enamel induced by bleaching agents, particularly when peroxides are used in high
concentrations.'® ¥ 17 In fact, the present study showed that enamel treated with high
concentrated bleaching agents was more susceptible to acid demineralization, even
when a 2 % NaF weekly fluoridation regime is used.

Some bleaching agents can lead to erosive effects on enamel due to their low
pH, and even tooth brushing during bleaching can increase the roughness of the
enamel surface.'® The chemical analysis of enamel after the application of CP and HP
in concentrations between 10 and 30 % revealed a reduction in Calcium (Ca) levels,
as well as the average Ca:P value of bleached dental enamel.***® The reduction of
mineral element (Ca) is attributed to the dissolution of this element by bleaching
agents. In addition to reducing the surface hardness, loss of minerals increases the
enamel permeability to acids produced by cariogenic bacteria, leading to the
formation of deeper carious lesions.?

Similarly, these changes allow the penetration of bleaching gel into the deeper
layers of the dental hard tissue, which may promote effects in dentin and pulp.?
Clinically, the presence of these changes may be suggested by the occurrence of tooth
sensitivity during bleaching. Therefore, the use of fluoridated compounds throughout
treatment has been proposed to avoid the occurrence of side effects.

The acid challenge used here was based on previous studies and it was
effective to demineralize deeper enamel layers.* According to Figure 1, layers distant
up to 120 um from enamel outer surface were affected by the pH cycling used. The
bleaching treatments and fluoridation regimens used here, as described before, are
usually applied in dental offices. The data obtained in the present study suggests that
in-office bleaching reduced the mineral content of the dental enamel in an extent that
weekly fluoride application could not restore its initial condition of mineralization.
According to the results obtained by the in-office bleaching groups that were
submitted to a daily fluoridation regime, it can be concluded that fluoridation must be
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present throughout the treatment, at low and constant concentrations to reduce
mineral loss and stimulate remineralization, and not only indicated after each
bleaching session.

The use of fluoride compounds is effective in increasing the hardness of
enamel samples and preventing mineral loss during at-home bleaching.?* The fluoride
incorporation into the demineralized tooth surface creates a calcium fluoride layer that
increases enamel hardness.”® As described before, bleaching makes the enamel
surface porous and rough, and it is accepted that fluoride uptake into demineralized
enamel is higher when compared to sound enamel since the porous and permeable
structure of the demineralized tissue allows deeper diffusion and penetration of the
fluoride applied and that the porosity increases the retention sites for the fluoride.?*
Small amounts of fluoride in solution around the tooth effectively inhibit
demineralization more than incorporated fluoride and have a much greater caries-
protective potential than a large proportion of fluoride in enamel mineral.?*

In the present research, the excess of fluoride gel was aspirated after 4 minutes
of its contact with the hard dental tissue and the sample was immersed in artificial
saliva. Thus, the only contact between the samples and the 2% NaF was at the day of
its application. It is accepted that topical fluorides promote remineralization and
inhibit demineralization of dental hard tissues.?* In fact the weekly application of
fluoride was enough for the samples submitted to the at-home bleaching treatment,
probably because the bleaching agents used are less concentrated and less aggressive
to tooth enamel. Nevertheless, this same fluoridation regime was not effective for
samples bleached with agents in high concentrations, which promote more severe
changes in dental tissue.”® In addition, the results obtained here suggested that
fluoridation does not leave the bleached enamel more acid resistant when compared to
the sound enamel and, therefore, fluoridation does not reinforce the tooth structure
during treatment, but probably help to keep the levels of mineralization of bleached
enamel to return to its initial situation.

Some bleaching gels incorporated the ions Ca®* and F in their formulations.?
That was thought to be a possible alternative to overcome the adverse effects of
bleaching gels on enamel surface, since the ions could diffuse into the enamel
structure along with the CP and HP. The deposit of those ions in the tooth structures
may act as a physical barrier, minimizing the contact of the acid to enamel, or
providing additional mineral to be dissolved during the acid challenge before the
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underlying enamel is attacked. This effect is not completely confirmed, but recent
research has shown promising results for those bleaching agents.?®

According to some studies, the potential for demineralization depends on the
pH of the bleaching agents.?”?® In the present study, the pH of the bleaching gels were
between 6.4 and 7.0. As they are near to the neutral value, their pH had no influence
in the present results. Nevertheless, as previous studies have defined that bleaching
agents are also able to demineralize tooth enamel, it is possible that the enamel
demineralization is a combination between the action of the concentration of
bleaching agent and the low pH of the gel. %

However, there are also past studies which have shown that bleaching agents
do not change the enamel surface and, consequently, do not alter the susceptibility of
that tissue to acid demineralization. 2> This agrees with the results obtained here for
the at-home treatment and for the in-office bleaching with a daily fluoridation
regimen. The divergence among the various researches is natural, because there are
several variables involved in each study, as the pH of bleaching gels, the HP gel
concentration, the contact period between the tooth and the bleaching gel, the full
treatment time, among others. Nevertheless, the common sense is that additional
fluoridation is essential during the treatment.

What should be taken into consideration is that this study was performed in
vitro. It is not known whether these findings would be the same if the study was
conducted in vivo or in situ, using exactly the same products and the same
methodology applied here. What is known is that saliva plays an important role in
enamel remineralization. ** Additionally, tooth brushing with fluoride dentifrices is
essential to increase the acid resistance of enamel and to minimize the effects of the
bleaching gels over that tissue. ?* These factors could affect the results found on
groups 8 and 10, but clinical studies are needed to confirm or reject the findings

obtained here.

CONCLUSION

With the limitations of this in vitro study, it may be concluded that the use of
low concentrated bleaching agents (HP 6% and CP 10%) used in the at-home
bleaching technique, associated with daily or weekly fluoridation regime, do not
increase the susceptibility of enamel to acid demineralization. However, the use of
high concentrated bleaching agents (HP 35% and CP35%) may increase susceptibility
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to dental enamel demineralisation acid. To minimize this side effect, it is necessary to
use a daily fluoridation regime, since weekly fluoridation is not capable of inhibiting

that adverse effect.
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Group | Bleaching Bleaching Agent Fluoride Fluoridation pH
Technique Concentration Regime Cycling

1 None None None None No

2 None None None None Yes

3 At-Home | Hydrogen Peroxide NaF 0.05% Daily Yes
6%

4 At-Home | Hydrogen Peroxide NaF 2% Once a Week Yes
6%

5 At-Home | Carbamide Peroxide | NaF 0.05% Daily Yes
10%

6 At-Home | Carbamide Peroxide NaF 2% Once a Week Yes
10%

7 In-Office | Hydrogen Peroxide NaF 0.05% Daily Yes
35%

8 In-Office | Hydrogen Peroxide NaF 2% Once a Week Yes
35%

9 In-Office | Carbamide Peroxide | NaF 0.05% Daily Yes
35%

10 In-Office | Carbamide Peroxide NaF 2% Once a Week Yes
35%

Table 1- Description of the experimental groups according to the bleaching technique
and to the fluoridation regime
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Figure 1. Comparison among the mean KHN obtained in each depth for groups 1 and

2. The * symbol means no statistical differences (p>0.05).

23



Depth (um)  Group 2 Group 3 Group 4 Group 5 Group 6
20 239(8.8)  249(13.6)  266(18.6)  263(15.4)  259(21.0)
40 248(13.7)  256(9.4)  275(23.5)  270(19.9)  269(22.2)
60 279(12.3) 282(13.0) 291(17.3) 295(13.9) 286(20.6)
80 326(17.3) 323(22.8) 336(29.0) 325(27.4) 321(21.2)
100 351(12.9)  352(25.0)  371(26.6)  361(23.2)  353(26.9)
120 377(15.4)  380(19.1)  388(17.2)  385(24.9)  386(21.5)
200 435(14.4)  432(21.8)  445(15.6)  450(21.0)  439(24.4)

Table 2. Mean KHN (+ standard deviation) found at different depths for unbleached

and at-home bleached samples. No statistically differences were found (p>0.05).

24



Depth Group 2 Group 7 Group 8 Group 9 Group 10

(um)
20 239(8.8)A  260(17.2)A 203(11.3)B  259(24.0)A 208(6.3)B
40 248(13.7)C 268(24.6)C  217(8.23)D  265(22.9)C  219(10.3)D
60 279(12.3)E  289(17.5)E  249(7.16)F  288(19.3)E 246(12.2)F
80 326(17.3)G  323(26.57)G 292(10.19)H 326(29.6)G  287(16.4)H

100 351(12.9)] 357(28.6)]  342(7.16)]  368(22.9)]  335(37.4)I
120 377(15.4))  387(14.49)] 367(7.94)]  399(21.1)]  379(26.4)]

200 435(14.4)K  438(21.13)K 431(15.8)K  445(15.3)K 432(13.14)K

Table 3. Mean KHN (+ standard deviation) found at different depths for unbleached
and in-office bleached samples. Similar capital letters in row mean no statistical
differences (p> 0.05)
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Legends
Figure 1- Comparison among the mean KHN obtained in each depth for groups 1 and

2. The * symbol means no statistical differences (p>0.05).

Figure 2

Table 1- Description of the experimental groups according to the bleaching technique
and to the fluoridation regime

Table 2. Mean KHN (+ standard deviation) found at different depths for unbleached

and at-home bleached samples. No statistically differences were found (p>0.05).

Table 3. Mean KHN (+ standard deviation) found at different depths for unbleached
and in-office bleached samples. Similar capital letters in row mean no statistical
differences (p> 0.05)
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ANEXO

OPERATIVE DENTISTRY

INSTRUCTIONS TO AUTHORS

Dear Authors,

We are so grateful to each of you for continuing to provide Operative Dentistry with
such outstanding manuscripts to consider. We have seen a steady increase each year
in the number of manuscripts that are sent to us for publication consideration. For
example, in 2012 we received 505 manuscripts—a 238% increase over 2002 and a
742% increase over 1992, 80 were printed for a 15% acceptance rate. Because of the
costs of maintaining a manuscript submission system that can deal with this kind of
traffic, our costs are increasing as fast as our submission rate. Unfortunately, it has
come time that we need to pass a small portion of these costs on to you, our
submitting authors. Operative Dentistry is charged by our submission vendor
25.00USD per manuscript that goes through our system, whether it is accepted for
publication or not. Beginning with the first submission of 2013, that cost will now be
charged to our authors to submit a manuscript into our system; it is a one time cost per
manuscript, meaning that even if you are asked to submit several revisions of your
paper, only the original submission will be charged. This 25.00USD fee will be
required for a manuscript to be considered in any way. Please understand that this fee
is charged to us by our vendor, and will be non-refundable. Paying the submission fee
will have no bearing on whether or not your manuscript will be accepted either for
review, or for publication. We thank you for understanding the necessity of this step.
Should you have any questions about this new policy, please contact our offices at
editor@jopdent.org.

Sincerely,

Operative Dentistry Office Staff
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All submitted manuscripts will be subject to the possibility of e-publication only. We
now have the option of assigning 3-5 articles to each issue that will be published
exclusively at our online journal www.jopdentonline.org. These e-pub articles will be
paginated with an "e" prefix and will carry a fully citable DOI number. If you are not
interested in the possibility of having your paper published only electronically, please
do not submit your manuscript to us. Your authorization to allow us to e-publish will
help us to publish manuscripts even faster than we have in the past. Our goal is to
have a manuscript through the review process (submission to acceptance) in 2 months
and from acceptance to publication within 2 months. Please feel free to send any
questions about this policy to editor@jopdent.org.

Operative Dentistry requires electronic submission of all manuscripts. All
submissions must be sent to Operative Dentistry using the Allen Track upload site.
Your manuscript will only be considered officially submitted after it has been
approved through our initial quality control check, and any problems have been fixed.
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 will 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 Laboratory or Clinical Research Manuscript file must include:
a title

a running (short) title

a clinical relevance statement

a concise summary (abstract)

introduction, methods & materials, results, discussion and conclusion
references (see Below)

The manuscript MUST NOT include any:

identifying information such as:

Authors

Acknowledgements
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Correspondence information

Figures

Graphs

Tables

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

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

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

Complete the online form which includes complete author information 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.

GENERAL INFORMATION

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

The editor reserves the right to make literary corrections.

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

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

International authors whose native language is not English must have their work
reviewed by a native English speaker prior to submission.

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

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

Acknowledgement of receipt is sent automatically. If you do not receive such an
acknowledgement, please contact us at editor@jopdent.org rather than resending 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. This is particularly important since we send page-
proofs for review and correction as .pdf files.

REQUIREMENTS

FOR 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 name of all authors
complete mailing address for each author
degrees (e.g. DDS, DMD, PhD)
affiliation (e.g. Department of Dental Materials, School of Dentistry, University of
Michigan)
MENTION OF COMMERCIAL PRODUCTS/EQUIPMENT must include:
full name of product
full name of manufacturer
city, state and/or country of manufacturer
MANUSCRIPTS AND TABLES must be provided as Word files. Please limit size of
tables to no more than one US letter sized page. (8 /27 x 117)
ILLUSTRATIONS, GRAPHS AND FIGURES

Photographs submitted to Operative dentistry must be unretouched.

They may be cropped, annotated and/or aggregated with other
photos, but each photo must remain unretouched.
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Illustrations, graphs and figures must be provided as TIFF or JPEG
files with the following parameters:
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 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 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.
color 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 TYPES

CLINICAL TECHNIQUE/CASE STUDY MANUSCRIPTS must include:
a running (short) title

purpose

description of technique

list of materials used

potential problems

summary of advantages and disadvantages

references (see below)

LITERATURE AND BOOK REVIEW MANUSCRIPTS must include:

a running (short) title

a clinical relevance statement based on the conclusions of the review
conclusions based on the literature review...without this, the review is just an exercise

references (see below)

FOR REFERENCES
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REFERENCES must be numbered (superscripted numbers) consecutively as they
appear in the text and, where applicable, they should appear after punctuation.
The reference list should be arranged in numeric sequence at the end of the
manuscript and should include:
1. Author(s) last name(s) and initial (ALL AUTHORS must be listed) followed by
the date of publication in parentheses.
2. Full article title.
3. Full journal name in italics (no abbreviations), volume and issue numbers and
first and last page numbers complete (i.e. 163-168 NOT attenuated 163-68).
4.  Abstracts should be avoided when possible but, if used, must include the above
plus the abstract number and page number.
5. Book chapters must include chapter title, book title in italics, editors’ names (if
appropriate), name of publisher and publishing address.
6.  Websites may be used as references, but must include the date (day, month and
year) accessed for the information.
7. Papers in the course of publication should only be entered in the references if
they have been accepted for publication by a journal and then given in the standard
manner with “In press” following the journal name.
8. DO NOT include unpublished data or personal communications in the reference
list. Cite such references parenthetically in the text and include a date.

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

IE http://dx.doi.org/10.1006/jmbi.1995.0238

EXAMPLES OF REFERENCE STYLE

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.

Journal article: multiple authors

Eick JD, Gwinnett AJ, Pashley DH & Robinson SJ (1997) Current concepts on
adhesion to dentin Critical Review of Oral and Biological Medicine 8(3) 306-335.
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Journal article: special issue/supplement

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

Abstract:

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

Corporate publication:

ISO-Standards (1997) 1SO 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.

Website: single author

Carlson L (2003) Web site evolution; Retrieved online July 23, 2003 from:
http://www.d.umn.edu/~Icarlson/cms/evolution.html

Website: corporate publication

National Association of Social Workers (2000) NASW Practice research survey 2000.
NASW Practice Research Network, 1. 3. Retrieved online September 8, 2003 from:

http://www.socialworkers.org/naswprn/default

Website: Online Early/Pre-published/Epub ahead of print/p>p*

Smith, JR, Brown, AB. 15 Year follow-up on At-home Tray Bleaching, A Case
Study. Journal of Oral Traditions. Prepublished Sep 20, 2010. doi: 10.1177/01234-
67891-3456
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*these references must have some form of permanent reference such as a doi in order
to be used in this form - otherwise, please reference as listed under "Website: single
Author"

Journal Article with DOI: SA Feierabend, J Matt & B Klaiber (2011) A Comparison

of Conventional and New Rubber Dam Systems in Dental Practice. Operative
Dentistry 36(3) 243-250, http://dx.doi.org/10.2341/09-283-C
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