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RESUMO

Dissertacao de Mestrado
Programa de Pés-Graduagdo em Ciéncias Odontoldgicas
Universidade Federal de Santa Maria

EFEITO DE SOLUCOES ATIVADAS POR ULTRASSOM NA RESIST ENCIA
ADESIVA DE PINOS DE FIBRA DE VIDRO CIMENTADOS COM
CIMENTO RESINOSO AUTOADESIVO
AUTOR: MIRELA SANGOI BARRETO
ORIENTADOR: CARLOS ALEXANDRE SOUZA BIER
Data e Local da Defesa: Santa Maria, 07 de JulDd6

O presente estudo tem por objetiagaliar o efeito de diferentes solugdes irrigantes
guelantes na resisténcia adesiva de pinos de fleravidro cimentados com cimento
autoadesivo RelyX U200. 60 pré-molares inferionesaédos de humanos, padronizados em
14 mm, foram preparados com o sistema ProTaperetsalaté o instrumento F3, obturados
com cimento AH Plus e cones F3 do mesmo sistemaegpécimes foram desobturados
parcialmente, restando 4 mm apicais de materialralor e realocados em quatro grupos
experimentais e um controle (n=12), de acordo eosolucdo de tratamento de superficie
dentinaria prévia a cimentacdo dos pinos: EDTA I(EBTA), QMix (QM), SmearClear
(SC), Soro Fisiologico (SS) e NaOCI 2,5% (NaOCIs 8olucdes foram ativadas por
ultrassom em trés etapas, durante 20 segundosecaglaanais foram secos com pontas de
papel absorventes. Os pinos de fibra de vidro dbe®ia Exacto Translicido N2 foram
cimentados com RelyX U200. Em um espécime por gfapacorporada Rodamina B ao
cimento autoadesivo como marcador fluorescente pa#étise em Microscopia Confocal a
laser (MECL). Foram seccionadodiBes por espécime, sendodlice por terco radicular, e
submetidos ao teste gash-out na maquina de ensaio universal EMIC. Estereontomme e
MECL foram utilizados para analisar o padrdo déndatlos espécimes e o padrdo de
penetragdo do cimento autoadesivo nos tubulos rdeits, respectivamente. A média de
resisténcia adesiva de cada espécime foi calculbelstesANOVA e Bonferroni foram
utilizados para analisar as diferencas entre opogil85S demonstrou a maior média de
resisténcia adesiva, sendo superior aos gruposS@MR <.05). NaOCl apresentou valores
intermediarios de resisténcia adesiva, similarese®dA e SS(P > .05). QM e SC
apresentaram as menores médias de resisténciaaffesi .05). Pode-se concluir que o uso
de SS e NaOCI parece ser adequado para lavageandbprévia a cimentacédo de pinos de
fibra de vidro, com uso de cimento resinoso autsiadeRelyX U200. O uso de solucdes
guelantes como EDTA, QM e SC parece interferir hiegaente nos valores de resisténcia
adesiva.

Palavras-chave: Endodontia. Resisténcia adesiva. Pinos de fibravideo. Cimento
autoadesivo. Solucdes irrigadoras.
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EFFECT OF INTRACANAL IRRIGANTS ON BOND STRENGH OF F IBER POSTS
CEMENTED WITH A SELF-ADHESIVE RESIN CEMENT
AUTHOR: MIRELA SANGOI BARRETO
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The current study aimed to evaluate the effectridating and chelating solutions on bond
strength of fiber glass posts cemented with Rely20@ 60single-rooted premolars were
sectioned at 14 mm from the apex, prepared withT&er Universal system until F3
instrument and filled with F3 master cone and AHsP3ealer. Root canal filling was partially
removed, remaining 4 mm of guta-percha at the &plded. Specimens were randomly
divided into 5 experimental groups (n=12), accagdio the solution used before fiber post
cementation (dentin surface treatment), as destriB®TA 17% (EDTA); QMix (QM);
SmearClear (SC); NaOCI 2.5% (NaOCI) and salinetswlwas control group (SS). Ultrasonic
activation was performed three times, during 2@sds each and root canals were dried with
paper points. Exacto N2 glass fiber posts were oggdenith RelyX U200. Rhodamine B dye
was mixed to RelyX U200 in one specimen per gronmrder to provide fluorescence for
confocal laser scanning microscopy (CLSM) assessnfercutting machine was used for
root’s sectioning, providing 3 slices, one for eawwot third. Next, push-out test was
performed. Stereomicroscope and CLSM were usedntdyze the failure mode and to
illustrate the pattern of distribution of RelyX U2@nside dentinal tubules, respectively. Bond
strength mean were calculated and ANOVA and Boafertests were used for statistical
analysis. SS showed the higher mean of bond streradties, superior to QM, S@ < .05).
NaOCI presentedthtermediary bond strength values, similar to EDdi#d SSP > .05). QM
and SC showed the lowest mean of bond stre(®t .05). In conclusion, SS and NaOCI
associated to ultrasonic activation seems to beusde solutions for root canal cleaning
before fiber post cementation with RelyX U200, whdhelating solutions, such as EDTA,
QMix and SmearClear, should not be used for deptextreatment when cementing with
RelyX U200.

Key Words: Endodontics. Bond strength. Glass fiber postd:-&#iesive resin-cement.
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INTRODUCAO GERAL

A restauracao de dentes tratados endodonticamenstitai um desafio ao clinico, em
funcéo da reducdo na quantidade de remanescemeacior Dentre as principais causas de
perda de estrutura dentéria destacam-se a cériéridea os traumatismos (Torbjoner et al.
1995). Devido a esse fato, € comum que seja neaesgacimentacdo de retentores
intrarradiculares nos condutos, quando metade ois @ remanescente coronario esta
comprometido (Morgano & Brackett 1999; Boone e8D1).

Os pinos de fibra de vidro sdo amplamente utilizadm fungdo de sua simples
técnica de insercdo, podendo ser preparado em oioa $eSS80, por seu baixo custo e por
suas vantagens estéticas quando comparados aas meatalicos (Malferrari et al. 2003).
Além disso, apresentam caracteristicas biomecarscasares as da dentina, como seu
modulo de elasticidade e rigidez (Ferrari et aD@WMalferrari et al. 2003), o que favorece a
distribuicdo mais homogénea das cargas mastigatatravés da estrutura radicular como
indicam estudos que utilizaram a analise de elavsdittitos (Sorrentino et al. 2007; Spazzin
et al. 2007).

A sensibilidade na técnica de cimentacdo dos pawdibra de vidro levou ao
desenvolvimento de cimentos resinosos autoades®ogrincipal objetivo da utilizacao
destes cimentos é simplificar a técnica, diminuinde passos clinicos - como
condicionamento &cido, aplicacdo de primer e adestvconsequentemente a chance de erros
inerentes a técnica de cimentacdo (Behr et al.)2@04uns estudos demonstraram que a
resisténcia adesiva de pinos de fibra de vidro iats com cimentos autoadesivos
mostrou-se similar ou até mesmo superior aquetasrtados com sistema convencional de
trés passos (Amaral et al. 2011; Munck et al. 20Bd3a resisténcia adesiva ocorre através de
retencdo micromecénica na interface cimento/denénaa interacdo quimica entre o
mondmero e a hidroxiapatita (Gerth et al. 2006).

Recentemente introduzido no mercado, o cimentoXREB0O0 (3M ESPE, Saint Paul,
MN, EUA) consiste em um cimento resinoso autoatesiomposto por uma pasta base e
uma pasta catalisadora. Segundo o préprio fabdcaggte cimento traz um mondmero
adicional em relacdo ao RelyX U100 (3M ESPE) e pediades reologicas modificadas, o
que melhoraria sua resisténcia mecanica, resistéamesiva, escoamento e fluidez. No

entanto, sdo poucos o0s estudos que avaliaram asigui@des mecanicas deste cimento
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isoladamente e em comparagdo com 0s demais cimdatastegoria, como RelyX U100
(Rodrigues et al. 2015).

Deve-se considerar também que para que se obtdekaasatisfatoria dos pinos ao
canal radicular, é requisito fundamental a remat@emear layer ou lama dentinaria, bem
como a completa remocao de todos os tracos de mwrmeadodontico e de guta-percha sobre
as paredes do canal (Monaco et al. 2003)smar layer € resultado do processo de
instrumentacdo dos canais radiculares e consisteneamistura de substancias organicas e
inorganicas, incluindo raspas de dentina, procesdostoblasticos, proteinas coaguladas e
elementos microbianos (Mccomb & Smith 1977). Eazage prejudicar a penetracio e a
difusdo da medicacdo intracanal nos tubulos derdma adaptacdo e adesdo do material
obturador as paredes do canal (Violich & Chandld0 e a penetracdo do sistema adesivo e
cimentoresinoso nos tubulos dentinarios (drstavik & Haajma$990).

Nesse sentido, as solu¢des quelantes sao utilizada®s objetivo de removersaear
layer, especialmente antes da colocagdo da medicagacanal e da obturacdo dos canais
radiculares (Prado et al. 2013). A solucdo quelanggs utilizada atualmente € o acido
etilenodiaminotetracético (EDTA) na concentracdold@o, que € capaz de atuar sobre a
por¢do inorganica da dentina (Kuah et al. 2009)pago os tubulos dentinarios (Bystrom &
Sundqvist 1985). Por outro lado, essa solucdo p&seanta potencial antimicrobiano e seu
uso pode causar erosao na dentina intrarradidDlalir{ola-Zapata et al. 2012).

Com o objetivo de aumentar o potencial antimicnobjasem afetar a estrutura
dentinaria radicular, novas solu¢cdes quelantes veemdo estudadas. SmearClear
(SybronEndo, West Collins, Orange, CA) € uma saug®mposta por EDTA e cetrimida.
Foi especificamente desenvolvida para a remoc¢&ndar layer e para limpeza dos canais
radiculares (Silva et al. 2008; De-Deus et al. 2008son-Filho et al. 2009; Wu et al. 2012).
Estudos demonstraram que a agitacdo desta sulsst@iliando limas manuais é capaz de
remover completamenteseear layer de regides criticas dos canais radiculares coteoco
apical (Syedmukhtar-Um-Nisarandrabi et al. 2013).

O QMix (DentsplyMaillefer, Ballaigues, Suica), psua vez, apresenta em sua
composicdo EDTA, digluconato de clorexidiraagente surfactante. Este detergente atua
diminuindo a tensao superficial, melhorando suahatalidade (Wang et al. 2012). O QMix
possui potencial antimicrobiano frente Boterococcus faecalis e possibilita a remoc¢éo do
smear layer (Stojicic et al. 2012). Segundo o fabricarftd, desenvolvido para ser utilizado
como irrigacao final por 60 a 90 segundos, em gulgo ao EDTA, causando menor

desmineralizacdo e mantendo a matriz coldgenardadeéntacta
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A fim de otimizar a acdo das solucdes irrigadoeagrigacdo ultrassdnica passiva
(PUI) pode ser utilizada. A PUI consiste na ativagé uma solucéo irrigadora, sem que haja
contato com as paredes do canal, através de umllapaltrassonico que transforma energia
elétrica em ondas ultrassonicas. Esse processa alteressédo hidrostatica, formando ondas
que eclodem contra as paredes do canal, melhoearetnocéo debrissnear layer (Van der
Sluis et al. 2007). Estudos que compararam a PUlrigacdo convencional (seringa)
demonstraram que a PUI foi mais efetiva na remalgitecido pulpar, debris dentinarios e
bactérias planctonicas (Passarinho-Neto et al.)2006

No que diz respeito aos aspectos metodoldgicaste tgush-out € conduzido a fim
de testar novos produtos e investigar variaveigm xgntais. Este teste é capaz de distribuir o
stress de forma mais homogénea, produzindo memabi@lade nos resultados. Por isso, 0
teste depush-out € recomendado para determinar a resisténcia addss/pinos de fibra de
vidro a dentina radicular (Goracci et al. 2007).

O uso da microscopia vem possibilitando grandesa@sana pratica odontoldgica. A
microscopia eletrbnica confocal a laser (MECL) prodchformacdes detalhadas a respeito da
presenca e distribuicdo de cimentos endodonticeistemas adesivos dentro dos tubulos
dentinarios e em toda a circunferéncia do canalfidio et al. 2006; Ordinola-Zapata et al.
2009; Kok et al. 2014), através da incorporacdondecadores fluorescentes - como a
Rodamina B - ao cimento endodontico, cimentos ossis e sistemas adesivos. De acordo
com D’Alpino et al. 2006, a Rodamina B incorporadacimento na propor¢ao de 0,1% nao
interfere nas propriedades fisico-quimicas dos mioseendodonticos.

Apesar dos estudos citados, ainda sdo poucoshzdhos que avaliaram o efeito do
uso de substancias irrigadoras e quelantes nandentrarradicular, no que tange a questao
de resisténcia adesiva entre pinos de fibra deowedcimentos resinosos (Gu et al. 2009).
Além disso, as informacdes relacionadas a resist@uesiva de pinos de fibra cimentados

com o] cimento RelyX U200 ainda sao escassas.
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1. OBJETIVOS:

OBJETIVO GERAL:

(1) - Avaliar o efeito de diferentes solucGes ativagas ultrassom sobre a resisténcia
adesiva de pinos de fibra de vidro cimentados conero resinoso autoadesivo RelyX
U200;
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Effect of intracanal irrigants on bond strength offiber posts cemented with a self-

adhesive resin cement

Short title: Bond strength of fiber posts cemented with RelyX U200

Clinical significance:

When cementing fiber posts with self-adhesive caretyX U200, NaOCI 2.5% and 0.9%
saline solution ultrasonically activated as derpie-treatment should be used for bond
improvements.

Abstract

Objectives: to evaluate the effect of five intraglmrigants on bond strength of fiber posts
cemented with newer self-adhesive resin cementhddist 60extracted human premolar
single-rooted, sectioned at 14 mm, were prepared RioTaper Universal system until F3
instrument and filled with F3 master cone and AHisPIRoot canal filling was partially
removed, remaining 4 mm of apical guta-percha. Bp&ts were randomly assigned into 5
groups (n=12), according to the solution used femtioh surface treatment before fiber post
cementation, as described: EDTA 17% (EDTA); QMiMR SmearClear (SC); NaOCI 2.5%
(NaOCIl) and 0.9% saline solution (SS). Ultrasoritivation was performed (three times, 20
seconds each) and root canals were dried with gapets. Fiber posts were cemented with
RelyX U200. In one specimen per group, Rhodamingy® was mixed to RelyX U200 to
provide adequate fluorescence for confocal lasenrsiag microscopy (CLSM) assessment.
Specimens were transversally sectioned and threessivere obtained, one for each root
third. Next, push-out test was performed. Stereamstmope and CLSM were used to analyze
the failure modes and to illustrate the patternindiftration of RelyX U200 into dentinal
tubules, respectively. Bond strength means werilzed and ANOVA and Bonferroni tests
were used for statistical analysis. Results: SSvelddhe higher mean of bond strength values
(11.5t5.3), superior to QM (543.1), SC (5.13.3). NaOCI presentedntermediary bond
strength values (9. 5.0), similar to EDTA (7. 2.9) and SS. QM and SC showed the
lowest mean of bond streng(P < .05). Adhesive failures between cement/dentin were
predominant (53.9%). Conclusion: SS and NaOCI agtautto ultrasonic activation seems to
be adequate solutions for root canal cleaning lediber post cementation with RelyX U200,
while chelating solutions, such as EDTA, QMix anchéarClear, should not be used for
dentin pre-treatment when cementing with RelyX U200
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Effect of intracanal irrigants on bond strength offiber posts cemented with a self-

adhesive resin cement

INTRODUCTION

Endodontically treated teeth may exhibit pronouncedonal destruction and the
amount of residual coronal dentine can influence ttinical survival of posts and
restorations Recent studies indicate a direct relationshipvben fracture resistance and the
amount of remaining tooth structdrédue to this fact, fiber post cementation consists
viable alternative to restore weakened teeth.

Glass fiber posts were introduced as an alterndtiveast metal posts, because it
presents mechanical properties similar to déitisuch as elastic moduli, which improves the
distribution of functional loads to the root camethien compared with cast postSeveral
factors lead to the use of glass fiber posts sscaeathetic advantages, low cssmplify
and less time consuming technifue

Self-adhesive resin cements, such as RelyX U200RaatgX U100 (3M ESPE, Saint
Paul, MN, USA), have been recently introduced ideorto reduce the sensibility of pre-
treatment steps and to prevent application errbiementation proceduresThis fact may
increase bond strength when compared to convemtibnee steps systémNevertheless,
some studies indicate that self-adhesive cementiupe lower bond strength in enamel and
in dentin than conventional resin cenfent

Ideally, a post cement system will provide a tigbal impermeable to oral bactéfja
however debonding failures have been repdrteBeveral variables may be associated with
these failures, such as: the action of irrigantutsmhs on dentine collagen (sodium
hypochlorite, hydrogen peroxide, chlorhexidinek theculiar conditions of root canal dentine
and the type of agent used to condition the suiestthe polymerization stress of resin

cement; and the chemical and physical properti¢seoposts-
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To enable satisfactory adhesion of posts to raamitid, smear layer has to be
removed? It consists in an agglomeration of dentin, irrigaolutions, and organic tissues
poorly adhered to the root canal w&llsSmear layer is able to damage penetration and
adaptation of self-adhesive resin sealers insidgir® tubule&’, which may decrease bond
strength.

In this sense, chelating solutions play an impurtale in removing debris and smear
layer*> Ethylenediaminetetraacetic acid 17% (EDTA) is thest widely used chelating
solution, because it enables dissolution of thegawic portion of dentine and smear Id$er
On the other hand, EDTA can cause erosion of ramiak dentih’ and presents lower
antimicrobial actiof?.

With the aim of increase antimicrobial activity,timut producing dentin erosion, new
irrigants has been propos@dEDTA-based formulations have been developedras finse
solutions, such as SmearClear and Qfli$mearClear (SybronEndo, West Collins, Orange,
CA) presents EDTA and cetrimide in its formulatiavhile QMix (Dentsply Tulsa Dental,
Tulsa, OK, USA) contains EDTA, chlorhexidine (CH2)d a surfactant agent. This one-step
final rinse is supposed to combine the antimicrodonal substantivity properties of CHX with
smear layer removing properties of EDFA

Passive ultrasonic irrigation (PUI) activates tiiggant without contacting root canal
walls, increasing smear layer and debris renfov&Ul associated to EDTA or sodium
hypochlorite (NaOCI) is more effective than convenal irrigation at removing debris from
root canét’.

Despite of the reported literature, few studiegehavaluated the effect of irrigating
and chelating solutions on bond strength to roatideThe use of PUI in Endodontics is well
supported, but no study evaluated the use of PeVipusly to fiber post cementation.

Moreover, information related to fiber posts cenednwith RelyX U200 is still poor.
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Therefore, the main goal of théx vivo study was to evaluate the effect of different
intracanal irrigants ultrasonically activated ombastrength between root dentine and fiber
posts cemented with RelyX U200.

The null hypothesis tested was thafedght irrigant solutions have no influence on

fiber glass pogbond strength.

METHODS AND MATERIALS

Experimental design

Roots (N = 60) were randomly allocated (www.randmg). into 5 groups (n = 12),
considering 1 factor (irrigant solutions) at fivevéls. The main outcome was the ‘push-out
bond strength’ and the experimental unit was tlu®t'r The operators were blinded for

intracanal solutions’ applications, post cementetjgush-out tests, and failure analyses.

Tooth selection
This study was submitted and approved by the Btl@manmittee of the Federal

University of Santa Maria (numbe#855.457). Sixty single-rooted human mandibular
premolars, with similar dimensions, were selected stored in a 0.9% saline solution at 4°C
until use. Periapical radiographs were performedawefirm the presence of one root canal.
All roots were observed at x8 magnification witlstareomicroscope (Zeiss Stemi SV6; Carl
Zeiss, Jena, Germany) in order to exclude extezraks, incomplete root formation, root
resorption, coronal root canal diameter greatem thanm, as measured with a digital caliper
(Starrett 727; Starrett, Itu, SP, Brazil).

Specimens were decoronated at the cervical rodd,tto standardize a remaining root

length of 14 mm, using a diamond blade (Komet, &&midré, SP, Brazil) under cool water.
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Root canal preparation

Canal patency was established with a size 10 K{filentsply Maillefer,Chemin du
Verger, Ballaigues, Switzerland), followed by PathFile 1, 2 (Dentsply Maillefer)
instruments. The working length was set a 1mm ftbenapex. Root canals were prepared by
using the ProTaper Universal System (Dentsply Mtah). Initially, the cervical and middle
portions of the roots were prepared by using S1, &% S2 instruments. Later, S1, S2, F1,
F2, and F3 files were sequentially used for alltted working lengths. Each canal was
irrigated with 2 mL of a freshly prepared 2.5% swdihypochlorite (NaOCI) (Asfer, S&o
Paulo, SP, Brazil) between each instrument charf8mecimens were irrigated with 5 mL of
17% ethylenediaminetetraacetic acid (EDTA) (Biodm@a, Ibipord, PR, Brazil) during 3
minutes and subsequently rinsed with 2 mL of NaOX@#xt, they were dried by using size 30

paper points (Dentsply Maillefer).

Root canal filling

AH Plus (Dentsply Maillefer) was mixed accordingti@® manufacturer’s instructions and
placed in working length by using a 400-rpm lentgjpiral (Dentsply Maillefer) for 5
second¥’. Single cone technique was performed by using(Féntsply Maillefer) main
gutta-percha cones, coated with sealer and platedaot canals to the working length. The
excess gutta-percha in the coronal portion was veohavith a flame-heated plugger, and the
access cavity was sealed with Filtek Z350 (3M ES¢df)posite resin. Roots were stored for

1 week at 37°C and 100% humidity to allow the ssdie set.

Post space preparation
Root canal filling was partially removed using sizé, 2, 3, 4 Largo drills (Dentsply

Malleifer), alternately with 0.9% saline solutiamigation, in 10 mm length, remaining 4 mm



22

of apical guta-percha. Post space preparation wagpleted using the Exacto Translucido
Angelus N2 (Angelus, Londrina, PR, Brazil) bur & fhm. Periapical radiographs were
performed to confirm root filling removal.

Apical root portions were included in a chemicallyred acrylic resin (Dencrilay Dencril,
Pirassununga, SP, Brazil) block. The specimens fuezd on a parallelometer, with the long

axes of the teeth and the resin block parallebttheother and perpendicular to the ground.

Irrigation protocols

As aforementioned, specimens were randomly divideal five groups, according to
final flushing after post space preparation, asiilesd: EDTA (EDTA 17%); QM (QMix);
SC (SmearClear)NaOCI (NaOCI 2.5%) an&S(0.9% saline solution).

EDTA, QM, SC, NaOCI and SS were delivardgd root canals using Ultradent syringes
(Ultradent Products Inc., South Jordan, UT, USAJ 890G EndoEzeTip needles (Ultradent
Products Inc).

The irrigation protocols for all experimental anontrol group was: (1) root canals
were rinsed with 1 mL of the corresponding irrigaf®) ultrasonic activation with a size
20/0.1 ultrasonic tip (Capelli e Fabris Ind., SaRtzsa do Viterbo, SP, Brazil), attached to an
NAC Plus ultrasonic device (Adiel LTDA, Sado Pau&R, Brazil) was performed during 20
seconds, without touching root canal walls. Thiscpdure was repeated twice again and the
irrigant was renewég (3) a final continuous irrigation with 2 mL of @ saline solution
was performed in all groups.

Specimens were dried with paper points. Exacto dléaido N2 (Angelus, Londrina,
PR, Brazil) glass fiber posts were cleaned withyletdcohol 70%, coated with silane

(Angelus) and put out to dry for five minutes, mler to solvent evaporation.
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Rhodamine B dye in a ratio of 0.#8%was mixed to RelyX U200 (3M ESPE) in one
specimen per group, in order to provide the fluceese which enabled CLSM assessment.
This procedure allowed the illustration of the pats of self-adhesive resin cement
distribution into dentinal tubules.

RelyX U200 was mixed according to manufacturer'sc#cation inserted into root
canal using Automix tips (3M ESPE) and immediatdilger post was inserted by manual
pressure. The cement was light-cured for 40 s usmQED light-curing unit (Radii Cal; SDI,
Melbourne, Australia) previously calibrated, maintag the light guide tip of the light-curing
unit placed perpendicular to the pP8stA single operator performed all procedures. The
coronal access was sealed with composite resitekR1350; 3M ESPE). Roots were stored

for 1 week at 37°C.

Sample preparation for CLSM analysis

In order to illustrate the pattern of distributiohRelyX U200 inside dentinal tubules
of each group, one specimen per group was prepar€l SM.

A cutting machine (Extec Labcut 1010, Enfield, @QJSA) was used for sectioning
transversally the roots, providing 3 slices, one dach root third. For CLSM assessment,
surfaces were polished with Arotec paste (Aroteatia; SP, Brazil) in order to eliminate
dentin debris generated during the cutting proceslufhe coronal surface of the samples was
examined with the Olympus FluoView Confocal LasedOQ Microscope (Olympus
Corporation, Tokyo, Japan). The absorption and gionswavelengths for rhodamine B was

540 nm and 494 nm, respectively. Dentin sampleg analyzed using the %10 oil lens.
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Push-out test

The first cervical slice (approximately 1 mm thickas discarded due the excess of
cement, which could negatively influence the adresesistance. Three other slices per
specimen (thickness: 2 £ 0.3 mm) were obtainedhEsice was positioned on a metallic
device with a central openin@£3 mm) larger than the canal diameter. The mosbrair
portion of the specimen was placed downward. Fahput test, a metallic cylindeg(
extremity = 0.8 mm) induced a load on the postnnagical to coronal direction, without

applying any pressure to the cement and/or dentin.

Push-out test was performed in a universal testiaghine (Emic DL-2000; Emic,
Sao Jose dos Pinhais, PR, Brazil) at a speed ahAmim. Bond strength values)(in MPa
were obtained as followeds=F/A, whereF = load for specimen rupture (N) aAd= bonded
area (mrf). To determine the bonded interface area, a famuas usedA=2zg(R1 + R2)
wheren=3.14 g= slant heightR1= smaller base radiuR2= larger base radius. To determine
the slant height, the following calculation wasdisgg2=(h2 + [R2- R1]2) whereh= section
height. R1 and R2 were obtained by measuring the internal diamedérhe smaller and
larger base, respectively, which corresponded eartternal diameter between the root canal
walls?”. The diameters anid were measured using a digital caliper (Starrett, Rarrett, Itu,

SP, Brazil).

Failure mode analysis

Dentin slices were analyzed first in stereomicrpec¢Zeiss Stemi SV6) and some
samples were selected for scanning electron miopys¢SEM) in order to categorize and
illustrate the failure modes, respectively. Théuf@ modes were categorized as follow: Ac/d
= Predominant Adhesive at cement/dentin interfadere; Ac/p = Predominant Adhesive at

cement/post interface failure; CC = Cement cohefauare; DC = Dentin cohesive failure;
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PC = Post cohesive failure. Specimens presentihgsiee fracture of the fiber post or dentin
were excluded from the study once these typesiloféa do not represent real push-out bond

strength.

Data Analysis

The Kappa test was used to analyze the agreeméwedre the intra-examiner
readings about failure mode, at different times.

The mean of bond strength distribution was cheakigtd Shapiro Wilk test. One-way
ANOVA and Bonferroni tests (SPSS 12.0; SPSS Inbic&yo, IL, USA)were used for

statistical analysis. The significance level wasas&%.

RESULTS

The Kappa value was 0.84. After push-out test, sdergine cohesive failures were
observed and those specimens were excluded frobotie strength calculations.

One-way ANOVA revealed a significant difference amgdhe groups (P = 0.0009).
SS showed the higher mean of bond strength vatugeerior to QM, SC (P < .05). NaOCI
presented intermediary bond strength values, sitol&DTA and SS (P > .05). QM and SC
showed the lowest mean of bond strength (P < Daplé 1).

Table 1 also presentsfailure modes distribution. Adhesive failures betwe
cement/dentin (Ac/d) were predominant (53.9%),ofekkd by adhesive failures between
cement/post (Ac/p) (19.5%), while dentin cohesilXC) failures represent 26.6% of the
specimens. Post cohesive failures (PC) and cenodeistve failures (CC) were not observed.
Figure 1 represents the failure modes.

Figure 2 shows the infiltration patterns of RelyX U200 irdentinal tubules. Images

A (EDTA), C (NaOCl) and E (SS) showed the penatratof RelyX U200 into dentinal
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tubules. SS presented the most homogenous peaetiato dentinal tubules, along entire
perimeter of root canal. Images B (QM) and D (S@veed RelyX U200 limited to root canal

perimeter, but not into dentinal tubules.

DISCUSSION

This current investigation depicted the testedardnal irrigants promoted different
push-out bond strength, thus the null hypothesis vegected. The higher mean of bond
strength was found in SS and NaOCI groups, whilaB€ QMix presented the lowest means
and EDTA presented intermediary mean values.

This study tested th&elyX U200 resin cement, and the respective maituwfar
recommends the use of NaOCI flushing previouslyilier post cementation; however the
criteria used for choosing this irrigant is notasleAt the moment, none study support this
indication, as well the NaOCI concentration is cletr.

It is known that NaOCI acts upon organic componehtbe dentine and improves the
penetration of monomers into dentine structurélowever, NaOCI| presents potential of
collagen degradation, which could affect bond sftierio root dentitt. Several studies have
been demonstrating that the dentin exposure fayng beriod to a high concentration of
NaOCl is able to reduce the bond strength and cmsdlt in root fracturé, contrasting with
the results of the current study, which NaOCIl 2.%%s chosen to standardize as the same
concentration used in root canal preparation. Tdus may be explained because NaOCI| was
ultrasonically activated just for 60 seconds, dbaoting to root canal cleaning and not to
collagen degradation.

Saline Solution presents no antimicrobial and dhedaproperties. In Endodontics, it
is frequently associated to CHX 2% gel, for roonalapreparatioff. Due to the fact that

saline is not able to dissolve organic tissue, titteasonic activation of this solution
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previously to fiber post cementation seems not rdmurte to dentin collagen degradation,
resulting in higher bond strength values in thislgt

According to the manufacturer’s brochure, QMix ipraprietary blend of 2% CHX,
EDTA, and a surfactant. The lower bond strengthueslpresented in this group may be
explained by the interaction between CHX and Na@$&d in root canal preparation. This
association produces an orange-brown precipiat@ich contains para-chloroaniline, that
been shown to be toxic This precipitate can lead to tooth discolorai@mm might interfere
with the sealing of root filling§. Moreover, this precipitate seems to interfereatiggly on
bond strength values presented in the current study

SmearClearformula contains EDTA, cetrimide and a specialfatiant. Cetrimide
presents low detergent capacity and high antimiatactivity. Previous studies showed that
the presence of surfactants in SC did not imprtvefficiency in removing the smear lajer
However, information related to the influence of &Cirrigant on bond strength of fiber post
to root dentin is still poor.

As a mild chelating agent, EDTA could remove thedroxyapatite and
noncollagenous protein selectively, avoiding malberations of the native collagen fibrillar
structurd”. The results of this current study are in conttaghe findings of Gu et al. 2089
which found that EDTA removed the smear layer eifety and, as a result, increased the
bond strength, comparing to NaOCIl and saline smiutHowever, in the study EDTA was
applied manually for 60 seconds without PUI actorgtwhich may lead to the fact that PUI
on chelating solutions may contribute for collaggradation and bond strength reduction,
as the results of this study showed.

It is important to highlight that irrigating solofis that present EDTA-based
formulation promoted the lower bond strength valiueshis study (EDTA, QM, SC). SS and

NaOCI were capable to promote root canal cleaniitigowt cause dentin degradation. Thus,
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root canal cleaning before fiber post cementatias to consider chemical composition of
intracanal irrigants.

The cleaning efficacy of PUI implies the effectivemoval of dentine debris,
microorganisms (planktonic or in biofilm) and orgmtissue from root can@l In this sense,
PUI was used to enhance irrigating and chelatirtgrgial of the solutions, exposing dentinal
tubules for cement penetration, which could contelto higher bond strength values. Smear
layer removal plays an important role especiallyemwkelf-adhesive resin cements are tsed
due to the fact that no previous acid etching dsciated. Rodrigues et al. 2015 evaluated the
effect of 37% phosphoric acid etching on bond sgjtenof fiber post cemented with
conventional and self-adhesive resin cement. Plusgplacid etching previously to self-
adhesive resin cement did not improve the bondhgthevalues, which were similar to those
obtained using conventional resin cements andeichung.

Especially in Endodontics, CLSM is ideal to deterenithe degree of adaptation and
penetration of the root canal filling to dentinellwand into dentinal tubules, respectivély
through the use of fluorescent rhodamine dye. Adiogr to D'Alpino et al. 2008,
rhodamine dye must be incorporated to cement atia of 0.1%, and it did not interfere on
physical-chemical proprieties of endodontic sealeys to date, it is not clear if this dye is
able to affect resin cements behavior used to flost cementation.

Figure 2 shows that SS, NaOCI| and EDTA presenteadbesive resin penetration
into dentinal tubules. In QM and SC groups, regment remained restricted to root canal
perimeter. Taking into considerations bond streragtth CLSM findings, it can be stated that
groups presenting self-adhesive resin penetratittndentinal tubules resulted in higher bond
strength values. For instance, SS showed more mvasel homogeneous penetration of resin
cement into dentinal tubules, and also resultedhen greatest bond values. However, as

limitation, just one specimen per group was pregppdog CLSM. More studies have to be
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conducted in order to establish the relation betwaepth-continuity of self-adhesive resin
cement penetration and bond strength outcomes.

Bond strength studies should be conducted to sane@n products and investigate
experimental variablé® This way, push-out tests distribute stress mamdgenously and
produce less variability in mechanical testing hs3l Therefore, they are recommended to
determine bond strength of fiber posts to root icefft

Bonding to root canal dentin might be a challengeaose of the anatomy of the root,
handling characteristics of the adhesive systems,aalhesive procedurednto root canal,
the factor cavity configuration (C-factor) is ctii, increasing the stress polymerization of
resin cementg. The force of polymerization shrinkage into roanal may be greater than the
adhesion of the cement to dentine, resulting insghpt affect adhesive interface and may
compromise the restoration longevity

Severaln vitro studies have demonstrated that predominant failofé&onding occur
at the cement—dentin interfdée In the current study, adhesive failure betwesment/dentin
(Ac/d) was predominant (53.9%), as expected, fadldwby adhesive failure between
cement/post (Ac/p) (19.5%). Dentin cohesive (D@ufas represent 26.6% of the specimens.

One of the limitations of this study is that sanspleere not submitted to thermal and
mechanical cycling, to simulate intra-oral condisomore precisely. Moreover, detailed
information about the composition and adhesive @rigs of self-adhesive cements is still
limited. Future studies have to be conducted ineor establish the relation between
chemical irrigating solutions and self-adhesivamregments, and also the relation between

endodontic sealers and self-adhesive resin cements.
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CONCLUSIONS

Saline solution and NaOCI 2.5%, followed by ultraisoactivation, promoted the

highest bond strength and seems to be adequajanitsi for root canal cleaning before fiber

post cementation with RelyX U200 cement; Chelasotutions, such as EDTA, QMix and

SmearClear, presented lower bond strength valugslaould not be indicated for intracanal

irrigation, using PUI, when cementing with RelyX Q@2
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Figures

Figure 1- Scanning electron microscopy photomicrographs lwgrfipost/self-adhesive resin cement and self-
adhesive resin cement/root dentin interfadeslure modes are illustrated in A, B and C imagé¢s) DC -
Dentin cohesive failure (50x); (B) Ac/d = PredomihadAdhesive at cement/dentin failure (50x); (C) f\¢t

Predominant Adhesive at cement/post interfacer@ai{i50x);

Figure 2 - CLSM (x10) of self-adhesive resin cement penetraiido dentin tubules: EDTA (A); QM (B);

NaOCI (C); SC (D); SS (E). Red: RelyX U200 staimveith Rhodamine 0.1%. Note that in B and D the self-

adhesive resin cement is confined into root caaahpeter with absence of tubule penetration.
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Table

Table 1- Mean of bond strength values and failure modetsillution after push-out test for the irriganted

previously to the post cementation

Bond Failure
Group strength Ac/d Ac/p DC PC ccC TOTAL

SS 115+ 5.3 19 4 13 - - 36
NaOCI 9.7+ 5.0%° 18 8 10 - - 36
QM 5.1+ 3.1 16 15 5 - - 36
SC 51+3.% 18 6 12 - - 36
EDTA 7.7+29° 26 2 8 - - 36
97 35 48 0 0 180

TOTAL " (53906) (19.5%) (26.6%) (0%) (0%) (100%)

Different superscript letters identify statistigaflignificant differences at the P < .05 level.l&i@ modesAc/d
= Predominant Adhesive at cement/dentin interfamiture; Ac/p = Predominant Adhesive at cement/post

interface failure; CC = Cement cohesive failure; ®Oentin cohesive failure; PC = Post cohesivaufail
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3. CONSIDERACOES FINAIS

Durante o preparo dos canais radiculares sédo fasneaspas de dentina pela acado dos
instrumentos endodoénticos que, associadas a mat@aaica proveniente de remanescentes
de tecido pulpar e microrganismos, se aderem aftipedentinaria formando amear layer
(Prado et al2013). Muitos aspectos relacionados a essa camadanth dentinaria’em
sendo estudados ao longo dos anAspectos que envolvem o poder de desmineralizacéo e
erosdo dentinaria, atividade quelante, associagée esolucbes quelantes e irrigantes,
influéncia da ativacdo por ultrassom (De-Deus et Z8111). No entanto, ndao foram
encontradas, até o momento, evidéncias cientijapascomprovem a influéncia de diferentes
substéancias irrigantes e quelantes ativadas pa@sstim na resisténcia adesiva de pinos de
fibra de vidro, cimentados com cimento resinosoadesivo RelyX U200.

Outro aspecto a ser considerado quando da escallsaldcéo irrigadora é a adesdo a
dentina que pode ser afetada por inimeros fatédgsmas pesquisas demonstram que a
utilizacdo de solucgdes irrigadoras e medicacdeandeiro tratamento endoddntico podem ter
um efeito deletério sobre a unido de agentes amesiy estruturas dentinarias da cavidade
pulpar (Zhang et al. 2010; Renovato et al. 2013).

Sabe-se que o NaOCI apresenta excelente potemtiali@obiano e atua frente aos
componentes organicos da dentjBaetschi et al. 200/ mas sua acao na remocaacsahear
layer é limitada. O efeito deletério envolvendo as pexades mecanicas da dentina,
atribuido ao uso do hipoclorito de sodio, deperaleahcentracdo e do tempo de exposi¢do
(Zzhang et al2010). Em altas concentracdes essa solucdo pagadde a rede de fibras
colagenas e, com isso reduzir a resisténcia ad@divais et al. 2001), podendo resultar em
fratura radicular(Zhang et al. 2010)No presente estudo, a concentracdo de 2,5%, mesma
concentracdo utilizada no preparo dos canais, panéo ter sido capaz de modificar a
estrutura da dentina radicular, a ponto de intenf@s valores de resisténcia adesiva.

De acordo com o fabricante, QMix é uma solucédo acprabina CHX, EDTA e agente
surfactante. Os baixos valores de resisténcia \alesicontrados neste grupo podem ter
ocorrido pela interacdo entre a CHX e o NaOClza#do durante o preparo. Essa associacao
entre CXH e NaOCI forma um precipitado castanheaaiado, que contém paracloroanilina
(Magro et al. 2015), que parece ser toxico. Alérasali esse precipitado promove a

descoloracdo dentaria e interfere negativamentesat@amento da obturacdo endodontica.
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Dessa maneira, a interacdo entre os diferentes asioy desta solucédo interferiu
negativamente nos valores de resisténcia adesoaamtados (Magro et al. 2014).

A férmula do SmearClear contém EDTA, cetrimida e gorfactante especial.
Cetrimida apresenta baixa capacidade detergeniéa eatavidade antimicrobiana. Estudos
prévios demonstraram que a presenca do surfagtdotaumentou a eficacia de remocédo de
smear layer (Ulusoy et al. 2013). No presente estudo, o grBfoapresentou 0s menores
valores de resisténcia adesiva, demonstrando cass@ciacdo de diversas substancias em
uma mesma solucédo ativada ultrassonicamente podmltborado para colabar a rede de
fibras colagenas, interferindo negativamente ntmes de resisténcia de unido.

O EDTA, solugcdo quelante mais utilizada atualmeéteapaz de dissolver material
inorganico, inclusive hidroxiapatita, auxiliando remocéao dosmear layer, preparando as
paredes dos canais radiculares para receber médicatracanal e materiais obturadores
(Carvalho et al. 2014). Como a unido dos cimen&snosos autoadesivos a dentina é
totalmente dependente da hidroxiapatita (Rodrighes 2014), a remocéo desse mineral pela
acdo quelante do EDTA sob a acdo da PUI podederresponsavel pelos valores baixos de
resisténcia adesiva encontrados.

J& a solucéo de soro fisioldgico ndo apresentanpi@leantimicrobiano e quelante. Em
funcao disso, a ativagdo ultrassdnica dessa sopag@ce néo ter contribuido para degradagéo
das fibras colagenas, resultando nos maiores gatteeresisténcia adesiva encontrados no
estudo. Em endodontia, seu uso é frequentementeiado a Clorexidina 2% gel, para
instrumentacado de canais radiculares (Ferraz 20alL).

A fim de potencializar o efeito das solugbes mmmente citadas, a Irrigacao
Ultrassonica Passiva (PUI) foi utilizada neste @stuA PUI contribui para a remocéo de
debris e smear layer (Van der Sluis et al. 2007), expondo maior numdeo tubulos
dentinarios para a penetracdo do cimento RelyX U200ando cimentos resinosos
convencionais sao utilizados — a exemplo do RelfRCAo condicionamento acido prévio da
estrutura dentinaria € o responséavel pela remog&mehr layer. Ja quando utilizamos um
sistema resinoso autoadesivo, que dispensa o cmmaicento acido, a remocao prévia da
smear layer desempenha um papel fundamental para que hajac@etanicromecéanica e
interacdo do monémero do cimento com a hidroxitgpdentinaria (Rodrigues et al. 2015).

Sob as condi¢cbes apresentadas nesse estudo, odenotuir que o uso de solugdo
salina (SS) e hipoclorito de sédio (NaOCI) 2,5%vaatos pela PUI, parece ser adequado

para lavagem do canal prévia a cimentacdo de pileofibra de vidro cimentados com
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cimento resinoso autoadesivo RelyX U200. O uso ale¢c8es quelantes parece interferir
negativamente nos valores de resisténcia adesiva.

No entanto, informacdes detalhadas a respeito mi@asicdo e propriedades adesivas dos
cimentos autoadesivos ainda sdo limitadas. Maisdestprecisam ser conduzidos a fim de
estabelecer a relagéo entre solugdes irrigadogaelantes com o uso de cimentos resinosos
autoadesivos e entre cimentos endodonticos e cimeasinosos autoadesivos.
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DADODS i3 PROJETO DE PESGUISA

Titulo da Pesquisa: EFEITO DE SDLU[}@ES QUELANTES ATIVADAS POR ULTRASSOM MA
RESISTEMCIA ADESIVA DE PINGS DE FIBRA DE VIDRO CIMENTADOS COM

CIMENTO AUTOADESIVO Relyx U200
Pesquisador: Carlos Alexandre Souza Bier
Area Tematica:
Versao: 2
CAAE: 35307514 400005348
Instituigdo Proponente: Universidade Federal de Santa Marial Pro-Reitoria de Pos-Graduagio
Patrocinador Principal: Financiamento Propric

DADODS D PARECER

Numero do Parecer: 855,457
Data da Relatoria: 02/11/2014

Apresentagio do Projeto:

O projeto tem o titulo: “EFEITO DE SDLUI;C.JES QUELANTES ATIVADAS POR ULTRASSOM NA
RESISTENCIA ADESIVA DE PINOS DE FIBRA DE VIDRO CIMENTADOS COM CIMENTO AUTOADESIVO
Relyx LU200" & & vinculado ao curso de mestrado em Ciéncias Odontologicas da UFSM,

Objetive da Pesquisa:
Ohjetive gerak Avaliar o efeito de diferentes solugdes guelantes na resisténcia adesiva de pinos de fibra de
vidro cimentados com cimento autoadesivo Rely U200,

Ohbjetivos especifices: Comparar os valores de resisténcia adesiva nos diferentes niveis do pino de fibra
{cervical, meédio, apical), dentro de um mesmo grupo e entre os diferentes grupos testados; Descrever,
através de microscopia eletrdnica de vamedura, os padrées de falha apreseniados por cada grupe, apds o
teste de resisiéncia adesiva; Analisar, através de microscopia eletrdnica confocal a laser, a area de
penetragio e profundidads maxima de

penetracdo do dmento autcadesivo nos tlbulos dentindrios apos a utiizacio das solucies quelsnies.
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Avaliagio dos Riscos e Beneficios:
Riscos: M3o ha riscos biclogicos associados a0 estudo uma vez que o5 denies que serdo utilizados serdo
obtidos a partir de um banco de dentes (Banco de dentes permanentes da universidade federal de santa

maria} gue segue as normas de biosseguranga para coleta e amazenagem dos mesmos.

Beneficios: Os beneficios envolvem a possibilidade de conhecermos melhor as propriedades de um movo
cimento resinoso sutoadesivo para cmentacde de pinos intraradiculares (RelyX U200}, bem coma avaliar a
influénicia de diferentes substancias quelantes na resisténcia adesiva de pinos de fibra, contribuindo, assim,
para a evolugio do tratamento endoddntico e protétice, com retormo para toda a comunidade cientifica, além
de oferecer tratamento adequado aos pacientes.

Os riscos & beneficios estio apresentados.

Comentarios & Consideragtes sobre a Pesquisa:

Consideragoes sobre os Termos de apresentagao obrigatoria:

Foi apresentado o Termo de Confidencialidade, uma declaragio do Banco de Dentes, uma autorizacdo da
chefia do depariamento & uma declaragdo da cocrdenacdo do mestrado {Autorizag3o Institucional). O TCLE
foi dispensado.

Recomendagtes:

Conclusdes ou Pendéncias e Lista de Inadequagtes:
As pendéncias foram reschidas. A pesquisa atende os quesitos basicos e pode ser realizada.

Situagio do Parecer:
Aprovado

Necessita Apreciagio da COMEP:
Nio
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Anexo B - Authors Guide for publication on Operative Destriy:

Manuscript submission General Requirements

Operative Dentistry requires electronic submisgiball manuscripts. All submissions
must be sent to Operative Dentistry using the Alleack upload site. A mandatory and
nonrefundable $25.00 fee is required at submis&fonr manuscript will only be considered
officially submitted after it has been approvedotigh our initial quality control check, and
any quality problems have been resolved. You walVéh 6 days from when you start the
process to submit and approve the manuscript. Atfiei6 day limit, if you have not finished
the submission, your submission may be removed frenserver. You are still able to submit
the manuscript, but you must start from the begignBe prepared to submit the following
manuscript files in your upload:

* A Laboratory or Clinical Research Manuscript fiteust include: a title; a running (short)
title; a clinical relevance statement; a concisammary (abstract); Current as of: introduction,
methods & materials, results, discussion and certy references (see Below).

* The manuscript body MUST NOT include any: o Autidentifying information such a
Authors names or title&® Acknowledgement# Correspondence informati@ Response to
reviewer files should also NOT include any authdentifying information, such as a
signature at the end, etc. Figures, Graphs, Tables

* An acknowledgement, disclaimer and/or recognittdrsupport (if applicable) must in a
separate file and uploaded as supplemental material

« All figures, illustrations, graphs and tables malso be provided as individual files. These
should be high-resolution images, which are usedhbyeditor in the actual typesetting of
your manuscript. Please refer to the instructicglew for acceptable formats and sizes.

« All other manuscript types use this templatehwiite appropriate changes as listed below.

Complete the online form (which includes completghar information, copyright
release and conflict of interest), and select iles fyou would like to send to Operative
Dentistry. Manuscripts that do not meet our formgttand data requirements listed below

will be sent back to the corresponding author forection.

Important Information
e All materials submitted for publication must bebmitted exclusively to Operative

Dentistry.
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» The editor reserves the right to make literamyections.

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

» The author(s) retain(s) the right to formally kdtaw the paper from consideration and/or
publication if they disagree with editorial decisso

* International authors whose native language tsEmglish must have their work reviewed
by a native English speaker prior to submissionanicripts that are rejected before peer-
review for English correction should be enterechasew manuscript upon resubmission. In
the manuscript comments box the comment, “this resmbmission of manuscript number
XX-XXX" should be noted. Manuscripts that are regzt after peer-review are not eligible
for resubmission. Manuscripts that have major fexs requested (i.e. For English
correction) are entered as a resubmission of tigenat article.

» Spelling must conform to the American Heritaget@inary of the English Language, and
Sl units for scientific measurement are preferred.

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

» Acknowledgement of receipt is sent automaticajppn acceptance through quality control.
This may take up to 7 days. If you do not receivehsan acknowledgement, please check
your author homepage at http://jopdent.allentragkifithe paper does not appear there please
resend your paper.

IMPORTANT: Please add our e-mail address to youlregbs book on your server to prevent
transmission problems from spam and other filt&dso make sure that your server will
accept larger file sizes. This is particularly imjot since we send page-proofs for review

and correction as .pdf and/or .doc(x) files.

Manuscript Type Requirements

All Manuscripts

CORRESPONDING AUTHOR must provide a WORKING / VALI®mail address which

will be used for all communication with the journal
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NOTE: Corresponding authors MUST update their peafi their e-mail or postal address
changes. If we cannot contact authors within sedegys, their manuscript will be removed

from our publication queue.

AUTHOR INFORMATION must include:
» full name of all authors
» complete mailing address for each author
» valid email address for each author
* degrees (e.g. DDS, DMD, PhD)
« affiliation (e.g. Department of Dental MateriaS¢hool of Dentistry, University of

Michigan)

MENTION OF COMMERCIAL PRODUCTS/EQUIPMENT must inda:
« full name of product
« full name of manufacturer

* city, state and country of manufacturer

MANUSCRIPTS must be provided as Word for Windowsdli Files with the .doc and .docx

extensions are accepted.

TABLES may be submitted as either Word (.doc amdxylor Excel (.xIs and .xlIsx) files. All
tables must be legible, with fonts being no smalan 7 points. Tables have the following
size limitations: In profile view a table must be karger than 7 x 9 inches; landscape tables
should be no wider than 7 inches. It is the Ed#tgrteference that tables not need to be

rotated in order to be printed, as it interrupts ribader’s flow.

ILLUSTRATIONS, GRAPHS AND FIGURES must be providad TIFF or high resolution
JPEG files with the following parameters:

* line art (and tables that are submitted as algeamust be sized with the short edge being
no shorter than 5 inches. It should have a mininmasolution of 600 dpi and a maximum
resolution of 17 Current as of: 1200 dpi. This nge#re shortest side should be no smaller
than 3000 pixels.
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* gray scale/black & white figures must be sizethwhe short edge being no shorter than 5
inches. It should have a minimum resolution of 30 and a maximum of 400 dpi. This
means the shortest side should be no smaller @b dixels.

« color figures and photographs must be sized wighshort edge being no shorter than 3.5
inches. It should have a minimum resolution of 30 and a maximum of 400 dpi. This
means that the shortest side should be no smhdart050 pixels.

Other Manuscript Type — Additional Requirements

CLINICAL TECHNIQUE/CASE STUDY MANUSCRIPTS must ingtle as part of the
narrative:

* a running (short) title

* purpose

« description of technique

* list of materials used

* potential problems

e summary of advantages and disadvantages

* references (see below)

LITERATURE AND BOOK REVIEW MANUSCRIPTS must includas part of the
narrative:
* a running (short) title
* a clinical relevance statement based on the asiwis of the review
« conclusions based on the literature review...withbis, the review is just an exercise and
will not be published
» references (see below). References must be nechbésuperscripted numbers)
consecutively as they appear in the text and, wlapicable, they should appear after
punctuation. The reference list should be arrangedumeric sequence at the end of the
manuscript and should include:

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

2. Full article title.

3. Full journal name in italics (no abbreviationg))ume and issue numbers and first
and last page numbers complete (i.e. 163-168 N@hwted 163-68).
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4. Abstracts should be avoided when possible busad, must include the above plus
the abstract number and page number.

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

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

7. Papers in the course of publication should dr@yentered in the references if they
have been accepted for publication by a journalthed given in the standard manner with
“In press” following the journal name.

8. DO NOT include unpublished data or personal camoations in the reference list.
Cite such references parenthetically in the tegtianlude a date.

9. References that contain Crossref.org’s DOls ifBligObject Identifiers) should
always be displayed at the end of the referencepasnanent URLs. The prefix
http://dx.doi.org/ can be appended to the listed | DO create this URL. i.e.
http://dx.doi.org/10.1006/jmbi.1995.0238

Reference Style Guide

» Journal article-two authors: Evans DB & Neme AM999) Shear bond strength of
composite resin and amalgam adhesive systems tmdanerican Journal of Dentistry 12(1)
19-25.

 Journal article-multiple authors: Eick JD, Gwitin&J, Pashley DH & 19 Current as of: 3-
Sep-14 Robinson SJ (1997) Current concepts on eathes dentin Critical Review of Oral
and Biological Medicine 8(3) 306-335.

« Journal article: special issue/supplement: Varfdeek B, Vargas M, Inoue S, Yoshida Y,
Peumans M, Lambrechts P & Vanherle G (2001) Admssignd cements to promote
preservation dentistry Operative Dentistry (Sup@et6) 119-144.

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

» Corporate publication: 1ISO-Standards (1997) 187 Geometrical Product Specifications
Surface texture: Profile method — Terms, defingi@md surface texture parameters Geneve:
International Organization for Standardizationddition 1-25.

* Book-single author: Mount GJ (1990) An Atlas ofa&s-ionomer Cements Martin Duntz
Ltd, London.
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* Book-two authors: Nakabayashi N & Pashley DH @)98lybridization of Dental Hard
Tissues Quintessence Publishing, Tokyo.

» Book-chapter: Hilton TJ (1996) Direct posteriantposite restorations In: Schwarts RS,
Summitt JB, Robbins JW (eds) Fundamentals of Oper&entistry Quintessence, Chicago
207-228.

» Website-single author: Carlson L (2003) Web sitelution; Retrieved online July 23, 2003
from: http://www.d.umn.edu/~Icarlson/cms/evolutioiml

» Website-corporate publication: National Assocatiof Social Workers (2000) NASW
Practice research survey 2000. NASW Practice Resddetwork, 1. 3. Retrieved online
September 8, 2003 from: http://www.socialworkerg/oaswprn/default

» Journal Article with DOI: SA Feierabend, J Matt B Klaiber (2011) A Comparison of
Conventional and New Rubber Dam Systems in Deniattiee. Operative Dentistry 36(3)
243-250, http://dx.doi.org/10.2341/09-283-C 20.

Author Rights

Authors of accepted manuscripts will be given ascesa .pdf of their published
version. Author acceptance letters give the righthe author to make unlimited prints of the
manuscript. Authors may not share the electrotec Tihose authors who are required to post
a copy of their manuscript to a University, or Goweent repository due to professional or
funding contract stipulations, may do so after igicef the article as stated above; and after
notifying Operative Dentistry, Inc. (at editor@japd.org) of their intent to post, and to what
repository it will be posted, as well as the URwdiich it will appear. Authors may post their
articles to their own professional website as watly electronic postings should contain the

appropriate copyright statements as listed inrttagual (under “copyright”).



