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RESUMO

As proantocianidinas (PAs) sdo agentes naturais capazes de estabelecer ligacdes
cruzadas com o colageno dentinario, inibir atividades proteoliticas das colagenases e
que tém mostrado efeitos positivos na resisténcia a biodegradacdo, propriedades
mecanicas e estabilidade estrutural da dentina, in vitro. Esta tese € constituida por dois
capitulos que objetivaram avaliar in vivo o efeito das PAs na longevidade de
restauracdes adesivas de lesbes cervicais ndo cariosas (LCNCs) através de um ensaio
clinico aleatorizado e duplo-cego. O capitulo 1 avaliou a PA, na forma de solucédo
aquosa, aplicada na dentina previamente a aplicacdo do sistema adesivo e ap6s o
condicionamento &cido, nas concentragcdes de 2% (PA2) e 5% (PA5) (em peso). O
capitulo 2 avaliou a PA incorporada ao sistema adesivo nas concentracdes de 2% (EX2)
e 5% (EX5) (em peso). Para ambos, foram selecionados 45 pacientes com 3 lesdes cada,
dando um total de 135 LCNC por estudo. Um sistema adesivo comercial convencional
simplificado, aplicado de acordo com as recomendac6es do fabricante, foi usado como
grupo controle nos estudos. As LCNC de ambos os estudos foram restauradas com
resina composta e as restauracfes foram avaliadas apds o polimento e nos periodos de 6
e 24 meses, utilizando-se os critérios da United States Public Health Service (USPHS)
modificados e da Federacdo Internacional de Odontologia (FDI). Para os dois estudos,
as diferencas nas avaliacGes entre 0s trés grupos apés 6 e 24 meses foram testadas com a
anélise de variancia de Friedman de medidas repetidas por categoria (o = 0,05) e as
diferencas nas avaliacGes de cada grupo no periodo inicial e apos 6 e 24 meses foram
avaliadas usando o teste de Wilcoxon (o = 0,05). Os resultados do capitulo 1 mostraram
que houve uma reducdo estatisticamente significante na taxa de retengéo para o grupo
PA5 na avaliacdo apés 6 (17%) e 24 (30%) meses (p=0,03). Os trés grupos

apresentaram piora significativa na adaptacdo marginal ao longo do tempo, para o



critério FDI, mas nenhuma restauracdo foi considerada como tendo uma discrepancia
clinicamente relevante. Quanto a descoloracdo marginal, para o critério FDI, observou-
se uma diferenca significativa entre a avaliacdo inicial e a avaliacdo de 24 meses para
todos os grupos. Os resultados do capitulo 2 mostraram que o grupo EX5 apresentou
uma significativa queda na taxa de retencdo (15%) ap0s 6 meses. ApOs 24 meses, tanto
0 grupo EX2 (27%) quanto o grupo EX5 (29%) apresentaram taxa de retencdo
significativamente menor que o grupo controle. Quanto a adaptacdo marginal, todos os
grupos apresentaram discrepancia significativa ao longo do tempo, somente para o
critério FDI. Todos o0s grupos apresentaram aumento da pigmentacédo marginal ao longo
do tempo para os dois critérios avaliados, mas somente o grupo EX5 apresentou
diferenca estatistica quando comparado aos demais grupos nos periodos de 6 e 24
meses. Nos dois estudos, nenhuma restauracdo apresentou sensibilidade pds-operatoria
ou recorréncia de carie. Desta forma, conclui-se que a PA aplicada previamente ou
incorporada ao sistema adesivo ndo apresentou vantagens clinicas apds 24 meses de

avaliacdo.

Palavras-chaves: Dentina. Adesivos dentinarios. Ensaio Clinico. Proantocianidinas.

LesGes Cervicais ndo cariosas.



ABSTRACT

Proanthocyanidins (PAs) are natural agents capable of crosslinking dentin collagen,
inhibit collagenase proteolytic activities and have shown positive effects on the
resistance to biodegradation, mechanical properties and structural stability of dentin in
vitro. This thesis consists of two chapters that aimed to evaluate in vivo the effect of
PAs on the longevity of adhesive restorations of non-carious cervical lesions (NCCLS)
in a randomized, double-blind clinical trial. Chapter 1 evaluated the PA, as an aqueous
solution, applied to the dentin prior to the application of the adhesive system and after
the acid etching, at concentrations of 2% (PA2) and 5% (PA5) (by weight). Chapter 2
evaluated the PA incorporated in the adhesive system at concentrations of 2% (EX2)
and 5% (EX5) (by weight). For both, 45 patients with 3 lesions each were selected,
giving a total of 135 NCCLs per study. A simplified conventional commercial adhesive
system, applied according to the manufacturer's recommendations, was used as the
control group in the studies. NCCLs from both studies were restored with composite
resin and the restorations were evaluated after polishing and in the 6 and 24-month
periods using modified United States Public Health Service (USPHS) criteria and the
International Federation of Dentistry (FDI). For the two studies, differences in
assessments between the three groups after 6 and 24 months were tested with the
Friedman variance analysis of repeated measures by category (o = 0.05) and differences
in the assessments of each group in the initial period and after 6 and 24 months were
evaluated using the Wilcoxon test (o = 0.05). The results of chapter 1 showed that there
was a statistically significant reduction in the retention rate for the PA5 group in the
evaluation after 6 (17%) and 24 (30%) months (p = 0.03). The three groups showed a
significant worsening in marginal adaptation over time for the FDI criterion, but no
restoration was considered to have a clinically relevant discrepancy. Regarding the
marginal discoloration, for the FDI criterion, a significant difference was observed
between the initial evaluation and the 24-month evaluation for all groups. The results of
chapter 2 showed that the EX5 group had a significant drop in the retention rate (15%)
after 6 months. After 24 months, both the EX2 group (27%) and the EX5 group (29%)
had a significantly lower retention rate than the control group. Regarding the marginal
adaptation, all groups presented significant discrepancy over time, only for the FDI
criterion. All groups presented increased marginal pigmentation over time for the two

criteria evaluated, but only the EX5 group presented statistical difference when



compared to the other groups in the periods of 6 and 24 months. In both studies, no
restoration showed postoperative sensitivity or recurrence of caries. In this way, it was
concluded that PA applied previously or incorporated into the adhesive system did not

present clinical advantages after 24 months of evaluation.

Key-words: Dentin. Dentin adhesives. Clinical Trial. Proanthocyanidins. Non-carious

cerrvical lesions.
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1 INTRODUCAO GERAL

A manutencdo da estabilidade da unido da interface formada entre sistemas
adesivos e a dentina é tema de diversos estudos, pois a degradacdo dessa interface € a
principal responsavel pelo insucesso clinico de restauracdes com resinas compostas
(DE MUNCK et al., 2005).

A unido de monbémeros resinosos ao substrato dentinario € mais critica quando
comparada a unido ao esmalte. Isto € uma consequéncia da complexa composi¢do
daquele tecido, constituido, em volume, por 50% de mineral, 30% de componentes
organicos e 20% de agua (MARSHALL, 1993). Dentre os componentes organicos, 0
colageno tipo | representa 90% da matriz dentindria. As fibras de colageno
apresentam ligacGes cruzadas exdgenas intra e intermoleculares que sdo responsaveis
pela forma e coesdo da estrutura dentinaria (STENZEL; MIYATA; RUBIN, 1974).

Na ocorréncia de desmineralizacdo, a rede de fibrilas de colageno e proteinas
ndo-colagenosas é a responsavel por preservar a forma e a dimensdo da dentina
(MACIEL et al., 1996) e € nesse substrato, entre os espacos interfibrilares, que 0s
mondmeros resinosos deveriam infiltrar-se para formar uma interface de unido
compacta e homogénea, chamada camada hibrida (MARSHALL et al., 1997).
Entretanto, o que ocorre na realidade ¢ uma incompleta infiltracdo e encapsulamento
das fibrilas de colageno por esses mondmeros, deixando parte delas expostas. Desta
forma, as fibrilas ficam mais susceptiveis a degradacdo (WANG; SPENCER, 2002;
WANG; SPENCER, 2003) durante a vida util da restauracdo, tanto por processos
fisicos (mecénicos e térmicos) e quimicos (agentes acidos, saliva) (BRESCHI et al.,
2008) quanto bioldgicos (acdo de metaloproteinases da matriz extracelular e
catepsinas) (AGEE; ZHANG; PASHLEY, 2000; DE MUNCK et al., 2009). Portanto,
a formacdo de uma rede de colageno insollvel, resistente e estavel teria um papel
importante na longevidade da interface de unido dentina/resina frente a degradacdo
inerente as condicdes do meio bucal (BEDRAN-RUSSO et al., 2009; BEDRAN-
RUSSO et al., 2010).

Tem sido demonstrado que a aplicagdo de agentes exdgenos de ligacao
cruzada a varios tecidos conjuntivos € util para modificar as estruturas das fibrilas de

colageno, dando-lhes mais estabilidade e melhorando sua resisténcia a degradacao
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(CHERUKUPALLI; REDDY, 2016; LIU et al., 2009; MOREIRA et al., 2017; SUNG
et al., 2003). Estudos recentes tém utilizado um agente natural capaz de estabelecer
ligagcdes cruzadas com o coldgeno dentinario: a proantocianidina (PA) (AL-AMMAR,;
DRUMMOND; BEDRAN-RUSSO, 2009; BEDRAN-RUSSO et al., 2008;
BEDRAN-RUSSO et al., 2014; CASTELLAN et al., 2010a; CASTELLAN et al.,
2010b; HASS et al., 2016a; MACEDO; YAMAUCHI; BEDRAN-RUSSO, 2009;
SCHEFFEL et al., 2014; XIE; BEDRAN-RUSSO; WU, 2008). As proantocianidinas
(PAs) sdo parte de um grupo especifico de compostos polifendlicos, formados por
subunidades de flavan-3-ol, pertencentes a categoria conhecida como taninos
condensados (HAN et al., 2003). Sdo encontradas em uma grande variedade de
vegetais, frutas, flores, nozes, sementes e cascas (FERREIRA; SLADE, 2002). As
PAs apresentam atividades antibacteriana, anti-inflamatdria e antialérgica, bem como
acOes vasodilatadoras (AFANASEV et al, 1989; BUENING et al. 1981;
KOLODZIEJ et al. 1995), o que tem levado ao aumento do interesse pelo estudo
deste composto em é&reas da salde. Além disso, as PAs sdo capazes de inibir
significantemente atividades proteoliticas das enzimas como as colagenases e
elastases (MAFFEI et al., 1994) e a progressdo de caries artificiais em dentina
radicular (WALTER et al. 2008, XIE et al., 2008). As PAs séo agentes antioxidantes
naturais e também podem aumentar a sintese de colageno, pois, embora tenham uma
atividade inibitdria para a maioria das enzimas, sao capazes de facilitar a hidroxilagdo

da prolina através da ativacdo da enzima hidroxilase (MAFFEI et al., 1994).

Outras vantagens inerentes a PA sdo sua baixa citotoxicidade, seu baixo custo
e sua facil obtencdo (AL-AMMAR; DRUMMOND; BEDRAN-RUSSO, 2007;
BEDRAN-RUSSO et al., 2009), uma vez que sdo encontradas abundantemente na
natureza, como em sementes de uva e de cacau, acai, canela e oxicoco (COS et al.,
2004). Por todas essas caracteristicas, varios estudos in vitro tém investigado o efeito
de extratos ricos em PAs sobre a resisténcia a biodegradacéo, propriedades mecanicas
e estabilidade estrutural de dentina coronal (BEDRAN-RUSSO et al.,, 2011;
CASTELLAN et al., 2010b)

A PA interage com colageno de quatro diferentes maneiras: pela ligagdo
covalente com as proteinas (PIERPOINT, 1969), por ligagdes i6nicas (LOOMIS,
1974), pela formagéo de ponte de hidrogénio (HAGERMAN; BUTLER, 1981) ou

interacGes hidrofobicas (HAN et al., 2003). Todas estas diferentes interagdes mantém
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0 colageno intacto, mesmo depois de ter sido clivado por uma enzima (WEADOCK;
OLSON; SILVER, 1983).

Em restauracdes adesivas, a PA pode ser utilizada de algumas maneiras, como:
um primer adicional, aplicado ap6s o condicionamento acido e antes da aplicacdo do
adesivo (AL-AMMAR et al., 2009; CASTELLAN et al., 2013; FANG et al., 2012),
adicionada ao sistema adesivo (EPASINGHE et al., 2012; EPASINGHE et al., 2015;
GREEN et al., 2010; LIU; WANG, 2013; VENIGALA et al., 2016) ou até mesmo
adicionada ao agente de condicionamento acido (HASS et al., 2016b). HECHLER et
al. (2012) avaliaram o desempenho a longo prazo da PA aplicada como primer ou
incorporada ao sistema adesivo utilizando o Single Bond (3M ESPE, St. Paul, MN) e
verificaram que, ap6s 52 semanas de exposicdo a digestdo por colagenase, a
resisténcia & microtracdo da interface resina/dentina foi significativamente maior em
relacdo ao controle quando a PA foi utilizada como um primer, ao passo que a PA
incorporada ao sistema adesivo ndo mostrou diferenca significativa em relacdo ao

controle no tempo avaliado.

Embora as metodologias de testes in vitro com protocolos de envelhecimento
possam prever o desempenho de um material (AMARAL et al., 2007; HEINTZE;
ROUSSON, 2011; VAN MEERBEEK et al., 2010), ensaios in vivo continuam sendo

imprescindiveis para avaliar a melhor eficécia clinica de adesivos e/ou técnicas.

Em virtude da demanda restauradora e da facilidade de acesso e visualizagdo
para posterior avaliacdo, as lesGes cervicais ndo cariosas (LCNCs) tém sido
largamente usadas em estudos clinicos para materiais adesivos. As LCNCs sdo
comuns na cavidade oral e tém sido encontradas em mais de 85% dos pacientes que
procuram tratamento odontoldgico (LEVITCH et al., 1994). Sabe-se que a dentina
esclerdtica das LCNCs pode ser mais desafiadora para a unido do que a dentina
coronal, por isso tal substrato proporciona uma boa superficie para se testar as

qualidades de um adesivo (TAY et al., 2000) ou de um protocolo de adeséo.

Um estudo que avaliasse em longo prazo o efeito da PA na estabilizacdo das
interfaces resina/dentina, através da verificagdo do comportamento clinico de
restauracfes de resina composta, seria de fundamental importancia para a

comprovacéo da eficacia deste composto na técnica adesiva.
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2 PROPOSICAO

2.1 Objetivo Geral

e Auvaliar clinicamente o efeito na longevidade de restauracdes de lesdes cervicais

ndo cariosas (LCNCs) de uma solucdo aquosa contendo proantocianidinas a 2%

ou a 5%, aplicada como pré-tratamento da dentina, ou da inclusdo de

proantocianidina nessas mesmas concentracdes (em peso) em um sistema adesivo

convencional simplificado.

2.2 Objetivos Especificos

Avaliar clinicamente, através dos critérios da United States Public Health
Service (USPHS) modificados e da Federacdo Internacional de Odontologia
(FDI), o efeito da aplicacéo de solucéo aquosa de proantocianidinas a 2 % ou a
5% antes da aplicacdo de um sistema adesivo convencional simplificado, ou
da incorporacdo de proantocianidinas 2% ou 5% (em peso) no sistema

adesivo, ap6s a confeccdo das restauracdes e nos periodos de 6 e 24 meses.

Comparar a taxa de retencdo, pigmentacdo marginal, adaptacdo marginal,
sensibilidade pds-operatoria e recorréncia de carie em restauracdes de LCNCs
quando uma solucdo aquosa de proantocianidinas a 2% ou a 5% € aplicada
antes da aplicacdo de um sistema adesivo convencional simplificado, nos

periodos apos a confeccdo das restauracdes e apos 6 e 24 meses.

Comparar a taxa de retencdo, pigmentacdo marginal, adaptacdo marginal,
sensibilidade pds-operatoria e recorréncia de carie em restauragdes de LCNCs
guando proantocianidinas a 2% ou a 5% séo incorporadas ao sistema adesivo
convencional simplificado, nos periodos apds a confeccdo das restauracdes e

apos 6 e 24 meses.
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3 CAPITULOS

Esta tese esta baseada no artigo 46 do Regimento Interno do Programa de Pds-
graduacao em Odontologia da Universidade Federal do Ceara que regulamenta
o formato alternativo para dissertacbes de Mestrado e teses de Doutorado e
permite a insercdo de artigos cientificos de autoria ou coautoria do candidato.
Por se tratarem de pesquisas envolvendo seres humanos, ou partes deles, o
projeto de pesquisa deste trabalho foi submetido a apreciacdo do Comité de
Etica em Pesquisa da Universidade Federal do Ceara, através da submissdo no
site da plataforma Brasil, tendo sido aprovado (Anexos A) e foi também
inscrito no site do Registro Brasileiro de Ensaios Clinicos (Anexo B). Assim
sendo, esta tese é composta por 2 capitulos citados abaixo:

e Capitulo1
Titulo: Two-year clinical evaluation of proanthocyanidin-primer
performance in non-carious cervical lesions: a double-blind
randomized clinical trial
Autores: SOUZA LC, RODRIGUES NS, CUNHA DA, FEITOSA
VP, SANTIAGO SL, REIS A, LOGUERCIO AD, SABOIA VPA.

Periddico: Clinical Oral Investigations*

e Capitulo 2
Titulo:  Two-year clinical evaluation of proanthocyanidin
incorporation in two-step etch-and-rinse adhesive system
Autores: SOUZA LC, RODRIGUES NS, CUNHA DA, FEITOSA
VP, SANTIAGO SL, REIS A, LOGUERCIO AD, SABOIA VPA.

Periddico: Journal of Dentistry**

Normas das revistas
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Two-year clinical evaluation of proanthocyanidin-primer performance in non-

carious cervical lesions: a double-blind randomized clinical trial

ABSTRACT

Obijective: This double-blind randomized clinical trial evaluated the influence of pre-
treatment with proanthocyanidin (PA) from grape seed extract on clinical behavior of
simplified etch-and-rinse adhesive placed in non-carious cervical lesions (NCCL)

over 6- and 24-month, using two evaluation criteria: FDI and USPHS.

Methods: A total of 135 restorations were randomly placed in 45 patients. The
NCCLs were phosphoric acid etched for 15 s and distributed into 3 groups: Control
(PAO) - adhesive ExciTE F (lvoclar Vivadent) applied following the manufacturer's
recommendations; PA2 and PA5 groups — 2wt% and 5wt% PA solution, respectively,
were applied for 60 s and washed for 30 s prior to application of the adhesive EXCITE
F. The resin composite was placed incrementally and light-cured. The restorations
were evaluated at baseline, 6 and 24 months. Statistical analyses were performed

using appropriate tests (a.=0.05).

Results: The retention rates were 98% (PAO0), 98% (PA2) and 83% (PA5) after 6-
month and 93% (PAO0), 89% (PA2) and 70% (PAS5) after 24-month. Only PA5 showed
significant difference when comparing with baseline findings for 6 and 24 months
(p=0.03). All groups presented significant worsening for marginal adaptation over
time only for FDI criteria, but none of them was considered clinically unacceptable.
Concerning the marginal discoloration, a significant difference between baseline vs.

24-month recall was observed for all groups using FDI criteria.



25

Conclusion: The application of proanthocyanidin as primer did not present clinical
advantages after 24 months of clinical evaluation, regardless of the concentration

used.

Clinical Relevance: Scientific literature shows that the collagen crosslinking agent,
proanthocyanidin, can stabilize and reinforce the collagen fibrils of the dentin matrix
in vitro, increasing the durability of the dentin-resin interface. However, no

improvements were found clinically after 24 months herein.

Keywords: Dentin-bonding agents; Non-carious cervical lesions; Proanthocyanidin;

Longevity; Clinical trial.

1. Introduction

The degradation of resin—dentin bond interface created with hydrophilic
bonding agents occurs by hydrolytic, enzymatic and fatigue degradation processes [1,
2]. Significant number of resin-sparse collagen fibrils can be found at the hybrid layer
[3-5] and this matrix is one of the main degradation patterns found in unsuccessful

adhesive restorations [2, 6-9].

In recent years, several alternatives have been proposed to preserve the
durability of the resin-dentin interface in vitro and in vivo. Among them, the
application of collagen cross-linkers is an emerging and interesting option to increase
the longevity of resin/dentin interfaces, as they can increase the resistance of collagen
fibrils from dentin matrix alone with inhibitting inactivate host-derived

metalloproteases (MMPs) [10-12].

Of those investigated so far, proanthocyanidins (PAs), from grape-seed

extract, is by far the most extensively tested in dentistry [10, 13], mainly due to it is a
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natural polyphenolic compound known as a potent antioxidant and great scavenger of

proteins, with low toxicity [14, 15].

Grape seed extract is one of the most used sources of proanthocyanidin. [14,
16, 17]. The use of grape seed extract improved the ultimate tensile strength, stiffness
[18, 19], and long-term stability [20, 21] of dentin collagen. In addition to its cross-
linking effect, proanthocyanidin has also been shown to inhibit the synthesis of
several MMPs from macrophages and inhibit the catalytic activity of MMP-1 and

MMP-9 [14, 22].

However, the application of PA-based agents, often made as an extra bonding
step with 10 min, 1 h or longer durations [18, 20, 23-25], which turns makes clinical
application unfeasible. Recently, PA preconditioners were used in shorter treatment
duration (60 s or 120 s), a clinically applicable time [26], showing increase of the
cross-linking degree and ultimate tensile strength of demineralized dentin [27].
Unfortunately, to extent of our knowledge, no clinical trials were conducted to predict
the effect of PA applied as pre-treatment on clinical performance of adhesive

restorations in non-carious cervical lesions (NCCLS).

Therefore, the objective of this double-blind randomized clinical trial was to
evaluate the influence of pre-treatment with PA on the clinical behavior of etch-and-
rinse adhesive system placed in non-carious cervical lesions (NCCL) over the course
of 6- and 24-month, using two evaluation criteria: World Dental Federation (FDI) and
United States Public Health Service (USPHS) criteria. The null hypothesis tested was
that bonding to NCCLs with or without PA before simplified etch-and-rinse adhesive

application yields similar retention rates over 6- and 24-month of clinical service.

2. Materials and methods
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The description of the experimental design followed the Consolidated

Standards of Reporting Trials (CONSORT) statement [28].
2.1 Ethics approval

The local Ethics Committee on Investigations Involving Human Subjects
reviewed and approved the protocol and issued a consent form for this study (protocol
#640.695). Written informed consent was obtained from all patients prior to starting

the treatment.
2.2 Protocol registration

This clinical trial was registered in http://www.ensaiosclinicos.gov.br/ clinical
registry under protocol #RBR-366MBJ. All participants were informed about the

nature and objectives of the study.
2.3 Trial design, settings and location of data collection

This was a double-blind, equal allocation rate, split-mouth randomized clinical
trial. The study was carried out in the clinics of the School of Dentistry at the local

University from November 2014 to January 2017.
Recruitment

Patients were recruited as they seek for treatment in the clinics of Dentistry of
the local university. No advertisement was made for participant recruitment. Patients
were recruited in the order in which they reported for the screening session, thus

forming a sample of convenience.
Eligibility criteria
A total of 62 participants were examined by two calibrated postgraduated

dental students to check if they met the inclusion and exclusion criteria (Figure 1).


http://www.ensaiosclinicos.gov.br/
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The evaluations were performed using a mouth mirror, an explorer and a periodontal
probe. Participants had to be in good general health, older than 18 years old, have an

acceptable oral hygiene level and present at least 20 teeth under occlusion.

Participants were required to have at least three NCCLSs to be restored in three
different teeth. These lesions had to be non-retentive, deeper than 1 mm, and
involving both the enamel and dentin of vital teeth without mobility. The cavosurface
margin could not involve more that 50% of enamel [29]. Patients with extremely poor
oral hygiene, severe or chronic periodontitis, or heavy bruxism habits were excluded

from the study as they would receive other treatments before restorative intervention.
2.4 Sample size calculation

The adhesive two-step etch-and-rinse ExXcitTE F (lvoclar Vivadent AG,
Schaan, Liechtenstein) was used in the present study. The reported percentage of
retention of the Excite adhesive system is 73% after 5 years of clinical evaluation
[30]. Considering 5% alpha, an 80% power and a monocaudal two-sided test, the
minimum sample size was 43 restorations per group to find a 22% difference between

the tested groups.

2.5 Random sequence generation and allocation concealment

The randomization was done on an intra-individual basis so that each subject
ended up with three restorations. These randomization schemes were performed using

software available at http://www. sealedenvelope.com.

A staff member not involved in the research protocol performed the
randomization process with computer-generated tables. Details of the allocated
groups were recorded on cards contained in sequentially numbered, opaque, sealed

envelopes. Opening the envelope only on the day of the restorative procedure
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guaranteed the concealment of the random sequence. In all cases, the tooth with the
highest tooth number received the treatment described first, while the tooth with the
next number in sequence received the treatment mentioned second and the next tooth

received the treatment mentioned third.
2.6 Interventions: restorative procedure

Forty-five patients were selected for this study and all received dental
prophylaxis with a suspension of pumice and water in a rubber cup and signed an

informed consent before the restorative procedures.

The degree of sclerotic dentin from the NCCLs was measured according to the
criteria described by Swift and others [31] (Table 1). The cavity dimensions in
millimeters (height, width, and depth), the geometry of the cavity (evaluated by
profile photograph and labeled at <45° 45°-90° 90°<135° and >135°[32], the
presence of an antagonist, and the presence of attrition facets were observed and
recorded. Pre-operative sensitivity was also evaluated by applying an air-blast for 10 s
from a dental syringe placed 2 cm from the tooth surface and with an explorer. These
features were recorded to allow comparison of the baseline features of the dentin

cavities among experimental groups.

To calibrate the restorative procedure, the study director placed one restoration
of each group to identify all steps involved in the application technique. Then, one
operator, who has more than five years of clinical experience in operative dentistry,
placed three restorations, one of each group, under the supervision of the study
director in a clinical setting. The restoration failures were shown to the operator prior
to starting the study. At this point, the operator was considered calibrated to perform

the restorative procedures.
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One operator restored all teeth. All participants received three restorations, one
of each experimental group in different lesions previously selected according to the

inclusion criteria.

Before restorative procedures, the operator cleaned all lesions with pumice and
water in a rubber cup, followed by rinsing and drying. Then, shade selection was
made using a shade guide (lvoclar Vivadent AG, shade guide, Schaan, Liechtenstein,
German). The tooth to be restored was isolated with cotton rolls and a light cured
gingival barrier (Top Dam, FGM, Joinville, Santa Catarina, Brazil). The operator did
not prepare any additional retention or bevel in the class V cavity. The teeth were
distributed in 3 groups and the adhesive ExciTE F (lvoclar Vivadent, Schaan,
Liechtenstein) was applied as described below. The materials, compositions and

application modes are described in Table 2.

- PAO (Control) — The 37% phosphoric acid (Condac acid, FGM, Brazil) was
applied for 15 s. Then, cavities were rinsed thoroughly for 15 s, keeping dentin visible
moist slightly with absorbent paper. One coat of adhesive was gently scrubbed on the
entire enamel and dentin surface for approximately 10 s each, according to the
manufacturer’s recommendations (Table 2). Then, the solvent was evaporated by
gentle air stream for 5 s and light cured for 10 s at 1250 mW/cm? (Emitter A Schuster,

Santa Maria, RS, Brazil).

- PA2 — After the phosphoric acid procedure, 2% proanthocyanidin (V.
vinifera, Meganatural Gold, Madera, CA, USA) solution was applied for 1 minute in
the dentin using a disposable applicator, washed for 30 s, removing excess moisture
with absorbent paper. Then, the adhesive system EXCiTE F was applied according to

the control group.
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- PA5 - After the phosphoric acid, 5% proanthocyanidin (V. vinifera,
Meganatural Gold, Madera, CA, USA) solution was applied for 1 minute in the dentin
using a disposable applicator, washed for 30 s, removing excess moisture with

absorbent paper. Then, EXciTE F was applied according to the control group.

The resin composite Empress Direct (Ivoclar Vivadent, Schaan, Liechtenstein)
was used in up to three increments, each one being lightly cured for 20 s at 1250
mW/cm?. The restorations were finished immediately with fine and extra-fine #3195
diamond burs (KG Sorensen, Barueri, SP, Brazil) under constant water-cooling. After
one-week, each one was finished and polished with slow-speed polishing points (Jiffy

Polishers, Ultradent, South Jordan, UT, USA).
2.7 Calibration procedures for clinical evaluation

For training purposes, two experienced and calibrated examiners observed 10
photographs that were representative of each score for each criterion. They evaluated
10 patients each on two consecutive days. These subjects had cervical restorations but
were not part of this project. An intra-examiner and inter-examiner agreement of at
least 85% was necessary before beginning the evaluation [33]. In case of

disagreement between the examiners, consensus was obtained.
2.7.1 Blinding

The examiners, who were not involved with the restoration procedures and
therefore blinded to the group assignment, performed the clinical evaluation. Patients
were also blinded to group assignment in a double-blind randomized clinical trial

design.

2.7.2 Clinical evaluation
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An individual standardized paper case report form was used for each
evaluator at each recall time so that evaluators were kept blinded to earlier evaluations
during the follow-up recalls. Intraoral color photographs were collected at baseline
and at the recall appointments to aid in the evaluation, if necessary. Clinical
photographs consisted of digital images obtained using a Nikon D90X camera with a

105-mm Medical Nikon lens (Nikon Inc., Melville, NY, USA).

The restorations were evaluated by World Federation criteria (FDI) [34] and
the classical United States Public Health Service (USPHS) criteria (adapted by
Bittencourt and others [35] and Perdigdo and others [36]) at baseline and after 6 and
24 months of clinical service. Only the clinically relevant measures for evaluation of
adhesive performance were used and scored (Tables 3 and 4). The primary clinical
endpoint was restoration retention/fracture, but the following secondary endpoints
were also evaluated: marginal staining, marginal adaptation, postoperative sensitivity,

and recurrence of caries.

These variables were ranked according to FDI criteria into clinically very
good, clinically good, clinically sufficient/ satisfactory, clinically unsatisfactory but
repairable, and clinically poor (replacement required) [34] and in the USPHS criteria
into Alfa, Bravo and Charlie. [35]. Both examiners evaluated all the restorations once
and independently. When disagreements occurred during the evaluations, they had to
reach a consensus before the participant was dismissed. The restoration retention rates
were calculated according to the ADA guidelines [37]. Cumulative failure percentage
= [(PF + NF) / (PF + RR)] X 100%, where PF is the number of previous failures
before the current recall, NF is the number of new failures during the current recall,

and RR is the number of currently recalled restorations.

2.8 Statistical Analysis
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The statistical analyses followed the intention-to-treat protocol according to
CONSORT (Consolidated Standards of Reporting Trials) suggestion [28]. Descriptive
statistics were used to describe the distributions of the evaluated criteria. Statistical
analysis for each individual item was performed for each evaluation criteria (FDI and

USPHS criteria).

The differences in the ratings of the three groups after 6 and 24 months were
tested with Friedman repeated-measures analysis of variance by rank («=0.05), and
differences in the ratings of each group at baseline and after 6 and 24 months were
evaluated using the Wilcoxon test (a=0.05). Cohen’s kappa statistics was used to test
inter-examiner agreement. In all statistical tests, we pre-set the level of significance to

5%.
3. Results

The restorative procedures were implemented exactly as planned and no
modification was performed. Seventeen out of 62 patients were not enrolled in the
study because they did not fulfill the inclusion criteria (Figure 1). Thus, 45 subjects
were selected. All baseline details relative to the research subjects and characteristics
of the restored lesions are displayed in Table 5. All research subjects were evaluated
at the baseline and at 6 months and two patients with three restorations each did not
attend the 24-month recall rate (Figure 1), because one moved to another city and

other could not return due to health problems.
3.1 Retention

Ten restorations were lost at 6 months. According to FDI and USPHS criteria,
the 6-month retention rates (95% confidence interval) were 98% (88 — 99%) for PAO;

98% (88 — 99%) for PA2; and 83% (69 — 91%) for PAS. Twenty-one restorations
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were lost at 24 months. According to FDI and USPHS criteria, the 24-month retention
rates (95% confidence interval) were 93% (82 — 98%) for PAQ; 89% (76 — 95%) for

PA2; and 70% (55 — 88%) for PAS.

When the data from 6-month results from each group were compared with
their baseline findings, a significant difference was found only for PA5 (p = 0.03;
Tables 6 and 7). Also, when the retention rate of the PA5 was compared with PAO
and PA2, significant differences in the retention rates were detected after 6 months (p
=0.001; Tables 6 and 7). When the data from 24-month results from each group were
compared with their baseline findings, a significant difference was found only for
PA5 (p = 0.03; Tables 6 and 7). Also, when the retention rate of the PA5 was
compared with PAO, significant differences in the retention rates were detected after

24 months (p = 0.001; Tables 6 and 7).
3.2 Post-operative sensitivity

No restorations showed post-operative sensitivity immediately after restorative
procedures according to the FDI and USPHS criteria. After 6- and 24-month, no
restoration showed post-operative sensitivity using both the FDI and USPHS criteria

(Tables 6 and 7).
3.3 Marginal adaptation

According to the FDI criteria, 94 restorations at the 6-month recall were
considered to have some discrepancies in marginal adaptation. After 24-month recall,
103 restorations were considered to have some discrepancies in marginal adaptation.
No significant difference was detected between any pair of groups at the 6- and 24-

month recall for both criteria (p > 0.05; Tables 6 and 7).
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However, significant worsening for all three groups of marginal adaptation
was observed within all groups over time (baseline vs. 6-month and baseline vs. 24-
month) (p < 0.05; Tables 6 and 7). Despite the high number of the restorations with
lack of marginal adaptation in the FDI criteria, none of them was considered to have
clinically relevant discrepancies in the marginal adaptation even after 6- and 24-

month of clinical evaluation (Table 6).

When the USPHS criteria were used, only 8 restorations were scored as Bravo
for marginal adaptation (p > 0.05) at the 6-month recall. After 24-month recall, 8
restorations were scored as Bravo for marginal adaptation (p > 0.05). No significant
difference was detected between any pair of groups at the 6- and 24-month recalls and

between recall times within group (p > 0.05).
3.4 Marginal discoloration

For the FDI criteria, 12 restorations at the 6-month recall were considered to
have minor discrepancies. After 24-month recall, 42 restorations were considered to

have minor discrepancies (clinically good and satisfactory).

A significant difference between baseline vs. 6-month recall was observed for
the group PA2 using FDI criteria (p < 0.05; Tables 6). However, a significant
difference between baseline vs. 24-month recall was observed for all groups using
FDI criteria (p < 0.05; Tables 6). It worth to mention that, after 24-month recall, no

significant differences were observed between groups (p>0.05; Tables 6 and 7).

When the USPHS criteria were used, only 7 restorations at 6-month recall
were scored as Bravo for marginal staining (p > 0.05). After 24-month recall, 21
restorations were scored as Bravo for marginal staining. A significant difference

between baseline vs. 24-month recall was observed for PAO and PA2 groups using
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USPHS criteria (p < 0.05; Tables 6). After 24-month recall, only PA2 showed a
significant higher marginal staining when compared with PA5 (p = 0.001; Tables 6

and 7).
3.5 Recurrence of caries

No restoration showed recurrence of caries at the 6- and 24-month clinical

recall using the FDI and the USPHS criteria.
3.6 General Overview

When the FDI criteria for ‘acceptable’ vs. ‘not acceptable’ restorations were
applied, only 21 restorations were ranked as ‘not acceptable’ due to loss of the

restorations, the majority for the PA5 group (Table 8).
4. Discussion

Among the clinical parameters for the evaluation of an adhesion protocol or
the performance of any restorative material in the NCCL, the retention rate is the most
important, since the restoration loss do not allow an evaluation of other parameters
[38]. Regarding this parameter, PA5 group showed significant reduction in the
retention rate (17%) when compared with its baseline and when compared with PAO
(2%) and PA2 (2%) groups, after 6-month. After 24-month, this reduction was even
greater for PA5 group (30%) and also increased for PA2 group (11%), although it was

not statistically significant, which leads to rejection of the null hypothesis.

In this study, PA was obtained from grape-seeds extract (GSE), since it has a
higher PA concentration (at least 95%) and is soluble in water [20], facilitating the
formulation of the solutions as primer. The literature reports the use PA in 0.5 to
15wt% [19-21, 39, 40]. A recent study used PA (1% or 5%) and other cross-linking

agents for 5 min and demonstrated that the long-term effect is both crosslinker and
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dose dependent [41]. In this study, concentrations of 2% (PA2) and 5% (PA5) were
used and a greater drop in retention rate was observed when the highest concentration
of PA was used. A justification for this can be that PA has a free radical scavenging
effect, which can disturb the free radical polymerization of the resin, inhibiting the

ideal resin polymerization [42], especially within collagen mesh.

The use of non-carious cervical lesions is particularly valuable for clinical
studies because it is difficult to study this type of lesion in vitro. These lesions have
quite variable etiology and their prevalence is increasing as the adult population
continues to age [43, 44]. Besides, the sclerotic dentin on the surface of the NCCLs is
more challenging than coronal dentin to adhesion, so such a substrate provides a good

surface to test the qualities of an adhesive system [45].

FDI criteria, as well the USPHS criteria, are parameters for evaluating dental
restorations. FDI criteria were published in 2007 by FDI [34, 46] and since then, some
studies [38, 47, 48] have used them. It has been concluded that the FDI criteria is
more sensitive than the USPHS criteria modified for identifying small variations in
the clinical outcomes when evaluating restorations of NCCLs [38, 47, 48]. This
finding was corroborated in the present study, as the marginal adaptation was only
statistically significant for all three groups over time (baseline vs. 6-month) when FDI

criteria were used.

One hundred and three restorations exhibited some marginal adaptive
discrepancies in the 24-month recall. All groups showed a significant worsening in
this criteria over time (baseline vs 6-month vs 24-month), however, none restauration
was considered to have a clinically unsatisfactory marginal adaptation. Some clinical
trials [38, 47-50] showed that marginal discrepancies of a composite restoration

usually develop rather rapidly. However, the most the marginal defects were small
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and clinically acceptable [51] and the simple procedure of restoration re-polishing can
amend these discrepancies without causing any damage to the integrity of the

restoration [52].

When using FDI criteria, PA2 group showed more marginal discoloration after
6 months compared to baseline and this difference was not seen for the other groups.
After 24 months no differences were observed among the groups but all of them
showed increase in marginal discoloration compared to baseline. When USPHS was
used, the groups PAO and PA2 presented a significant difference compared their
baseline with 24-month recall and PA2 showed a significant higher marginal
discoloration than PAS5, in this period. The PA5 group had great loss of restorations,
which may have underestimated the statistical results for this assessment, since these
criteria were not evaluated in the lost restorations. Moreira et al. (2017) [53] showed

that the PA-treated dentin samples were brownish in color.

PA grape-seed solutions have a darker color and it can be attributed to their
oxidative properties and the presence of high different molecular weight polymer
polyphenols, which may justify the color change [10, 39, 54]. Studies have attempted
to purify PA by extracting oligomeric or dimeric substances that would be more
related to the benefits of PA in dental procedures and [55,56] might cause less

undesirable changes.

In order to follow-up the clinical performance of PA-primer application in
NCCL, additional recall evaluations are planned for this study. Over 24-month, the
use of PA as primer before adhesive application did not prove advantageous for
adhesion in the NCCL especially for PA5 group. Although, it is early to conclude that

PA pre-treatment should not have been take in account to preserve adhesion, once the
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possible benefits from pre-treatment with 2% PA, as observed in some in vitro

studies, only will be noted after more follow-up time.
5. Conclusion

The application of proanthocyanidin as primer did not present clinical
advantages after 24 months of clinical evaluation, regardless of the concentration

used.
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Legends of figure:

Figure 1 — Flow diagram. Np: number of patients, Nr: number of restorations. PA2 = 2%

proanthocyanidin solution; PA5: 5% proanthocyanidin solution.
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Legends of Tables:

Table 1 - Dentin sclerosis scale.

Table 2 — Materials, composition and application mode.

Table 3 - World Dental Federation (FDI) criteria used for clinical evaluation [34].

Table 4 - Modified United States Public Health Service (USPHS) criteria according to
Bittencourt and others [35] and Perdigéo and others [36].

Table 5 - Distribution of noncarious cervical lesions according to research subject (gender and
age) and characteristics of Class V lesions (shape, cervicoincisal size of the lesion, degree of
sclerotic dentin, presence of antagonistic, presence of attrition facets, presence of preoperative

sensitivity, and tooth and arch distribution).

Table 6 - Number of evaluated restorations for each experimental group (PAO [no pretreatment
with PA], PA2 [2% proanthocyanidin applicated before the adhesive system] and PA5 [5%
proanthocyanidin applicated before the adhesive system] classified according to the World
Dental Federation (FDI) criteria[34].

Table 7 - Number of evaluated restorations for each experimental group (PAO [no pretreatment
with PA], PA2 [2% proanthocyanidin applicated before the adhesive system] and PA5 [5%
proanthocyanidin applicated before the adhesive system] classified according to the adapted
United States Public Health Service (USPHS) criteria [35], [36].

Table 8 - Restorations acceptable or not acceptable according to the Federation Dental
International (FDI) criteria after 24 months [34].



Table 1

Dentin sclerosis scale*

CATEGORY CRITERIA

1 No sclerosis present; dentin is light yellowish or whitish, with little
discoloration; dentin is opaque, with little translucency or transparency

2 More sclerosis than in category 1 but less than halfway between categories 1
and 4

3 Less sclerosis than in category 4 but more than halfway between categories 1
and 4
Significant sclerosis present; dentin is dark yellow or even discolored

4 (brownish); glassy appearance, with significant translucency or transparency

evident

* Adapted from Swift and co

lleagues[31] with permission from Elsevier.



Table 2 - Materials, composition and application mode.

Materials Composition (*) Application Mode (**)
1. Prepare the region to be etched by
cleaning
2. Drying it
Condac 37 3. Apply Condac 37 to the area to be
phosphoric acid | Phosphoric acid 37% wt%, géigi%?nd wait for a period of 15
(FGM,Joinv_iIIe, thickening agents and pigments. 4. Wash the surface with plenty of
Santa Catarina, water
Brazil) 5. Dry the cavity in such a manner
that the dentin does not become
dehydrated.
6. Apply to the enamel and dentin
ExciTEF | Contains HEMA, dimethacrylate, and agitate the adhesive on the
e Bis-GMA, UDMA, phosphonic prepared surfaces for at least 10
. ' L seconds. Make sure that all the
systems (Ivoclar a_cl_d acryl_ate,_ hlghly_dlspersed cavity walls are completely
Vivadent, silicone dioxide, initiators, covered
Schaan, stabilizers and potassium fluoride 7. Disperse to a thin layer with a
Liechnstein) |in an ethanol solution. weak stream of air, thereby
removing any excess.
8. Polymerize for 10 seconds at a
light intensity of more than 500
mW/cm2
Dimethacrylates (20-21.5 wt%,
opalescent shade 17 wt%). The
fillers contain barium glass,
ytterbium trifluoride, mixed oxide,
silicon dioxide and copolymer
IPS Empress | (77.5-79 wt%, opalescent shade 83
Direct resin | Wt%). 9. Apply IPS Empress Direct Effect
composite in layers of max. 2 mm thickness.
(Ivoclar Additional contents: additives, 10. Polymerize each layer for 20 s and
Vivadent, initiators, stabilizers and pigments keep the light emission window as
Schaan, (<1.0 wt%). The total content of close as possible to the surface of

Liechnstein)

inorganic fillers is 75-79 wt% or
52-59 vol% (opalescent shade 60.5
wit% or 45 vol%). The particle size
of the inorganic fillers is between
40 nm and 3 pm with a mean
particle size of 550 nm.

the restorative material

(*) HEMA = 2-hydroxyethyl methacrylate Bis-GMA = bisphenol glycidyl methacrylate;
UDMA = urethane dimethacrylate

(**) According to the manufacturer’s instructions
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Table 3
Esthetic Property | Functional Properties Biological Properties
1. Staining margin | 2. Fractures | 3. Marginal 4. Postoperative 5. Recurrence of
and adaptation (hyper-) sensitivity caries
retention
1. Clinically very 1.1 No marginal 2.1 3.1 4.1 No 5.1 No secondary or
good staining Restoration Harmonious hypersensitivity. primary caries
retained, no outline, no
fractures / gaps, no
cracks discoloration.
2. Clinically good 1.2 Minor marginal | 2.2 Small 3.2.1 Marginal | 4.2 Low 5.2 Very small and
(after correction staining, easily hairline gap (50 um). hypersensitivity for a localized
very good remov_able by crack. 3.2.2 Small limited period of time demineralization.
polishing. . .
marginal No operative
fracture treatment required
removable by
polishing.
3.Clinically 1.3 Moderate 2.3 Two or 3.3.1Gap< 4.3.1 Premature / 5.3 Larger areas of
sufficient / marginal staining, more or 150 um not slightly more intense demineralization,
satlsfactqry (ml_nor not esthetically Iargey removable 4.3.2 Delayed/weak but only preventive
shortcomings with unacceptable. hairline 3.3.2. Several sensitivity: no measures necessary
no adverse effects cracks and/or sr.néll. enamel sub'ectiv?com laints (dentine not
but not adjustable chipping (not or dentin o tjreatment ne% ded " | exposed)
without damage to affecting the fractures '
the tooth) marginal
integrity).
4. Clinically 1.4 Pronounced 2.4 Chipping | 3.4.1 Gap > 4.4.1 Premature/ very 5. 4 Caries with
unsatisfactory marginal staining; fractures 250 um or intense cavitation (localized
(repair for major intervention which dentine/base and accessible and
. 4.4.2 Extremely :
prophylactic necessary for damage exposed. delaved/weak with can be repaired
reasons) improvement marginal . yeC .
. 3.4.2. chip subjective complaints
quality; bulk .
f fracture 4.4.3 Negative
ractures ; e .
with or dama_gmg Sensitivity Intervention
. margins necessary but not
without replacement
partial loss 3.4.3 Notable P '
(less than enamel or
half of the dentine wall
restoration). | fracture
5. Clinically poor 1.5 Deep marginal 2.5 (Partial 3.5 Filling is 4.5 Very intense, acute | 5.5 Deep secondary
(replacement staining not or complete) | loose but in pulpitis or non vital. caries or exposed
necessary) accessible for loss of situ. Endodontic treatment is | dentine that is not

intervention.

restoration.

necessary and
restoration has to be
replaced.

accessible for repair
of restoration.

Acceptable or not
acceptable (n, % and
reasons

Aesthetic criteria

Functional criteria

Biological criteria
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Table 4
Marginal staining | Retention Fracture Marginal adaptation Postoperative Recurrence
sensitivity of caries
Alfa No discoloration | Retained None Restoration is continuous | No postoperative None
along the margin with existing anatomic | sensitivity directly after | evidence of
form. the restorative process caries
and during the study contiguous
period with  the
margin
Bravo Slight and | Partially Small chip, but | Detectable V-shaped | -- --
superficial staining | retained clinically defect in enamel only.
(removable, usually acceptable Catches explorer going
localized) both ways.
Charlie | Deep staining | Missing Failure due to | Detectable V-shaped | Sensitivity present at | Evidence of

cannot be polished
away

bulk restorative
fracture

defect to dentin-enamel
junction

any time during the

study period

presence of
caries




Table 5

Characteristics of research subjects Number of
Gender distribution
Male 28
Female 17
Age distribution (years)
20-29 06
30-39 11
40-49 9
> 49 19
Characteristics of Class-V lesions Number of
PAO PA2 PA5
Shape (dearee of anale)
<45 1 2 2
45-90 10 12 15
90-135 19 18 16
> 135 15 13 12
Cervico-incisal height (mm)
<15 2 7 7
1.5-2.5 28 22 25
>25 15 16 13
Degree of sclerotic dentin
1 22 19 22
2 13 16 15
3 9 9 6
4 1 1 2
Presence of antagonist
Yes 45 45 45
No 00 00 00
Attrition facet
Yes 43 41 42
No 2 4 3
Pre-operative sensitivity (spontaneous)
Yes 00 00 00
No 45 45 45
Pre-operative sensitivity (air dry)
Yes 24 21 24
No 21 24 21
Tooth distribution
Anterior
Incisor 6 5 9
Canines 9 14 5
Posterior
Premolar 28 23 29
Molar 2 3 2
Arc distribution
Maxillary 20 19 20
Mandibular 25 26 25




Table 6

Time Baseline 6 months 24 months

FDI PAO PA2 PA5|PA0 PA2 PA5 |PAO0 PA2 PA5
Criteria (@)

VG| 45 45 45 [ 13 09 09 [ 04 01 -

GO| - - - |28 34 24|33 35 27
Marginal |og [ . |03 01 04|03 02 03
adaptation

PO| - - - | - <« | - 4 .

VG| 45 45 45 [ 40 37 36 | 26 23 17

GO| - -~ - |02 02 01|07 04 10
Marginal |og [ . . _ |02 05 - |07 11 03
staining

=7 J [ [ (.

VG| 45 45 45 | 44 44 37 | 40 38 30
Fractures | GO| -- - -- -- - - - - -

and
retention | SS - . - . . . - - -
PO | -- -- - (01 01 08 |03 05 13
VG| 45 45 45 | 44 44 37 | 40 38 30
Post- SS - - - - - - - - -
operative
sensitivity | UN | - - - - - - - - -
VG| 45 45 45 | 44 44 37 | 40 38 30
Recurrgnce sS . _ . _ _ _ . . .
of caries

(*) VG for clinically very good; GO for clinically good; SS for clinically
sufficient/satisfactory; UN for clinically unsatisfactory and; PO for clinically poor.



Table 7

Time Baseline 6 months 24 months
DERLIS PAO PA2 PA5|PA0 PA2 PA5|PA0 PA2 PA5
Criteria

Alfa 45 45 45 | 41 43 33 | 37 35 28
Marginal 1p o0 | = - - |03 o1 04|03 02 03
adaptation
Charlie | -- -- -- -- -- -- -- -- --
Alfa 45 45 45 | 44 44 37 | 40 37 31
Retention [Charlie| -- -- - |01 01 08|03 06 12
Alfa 45 45 45 | 42 69 37 | 33 26 28
Marginal 1o 0 | = =~ |02 05 - |07 11 03
staining
Charlie| -- -- -- -- -- -- -- -- --
Post- Alfa 45 45 45 | 44 44 37 | 40 37 31
operative .
sensitivity Charlie | -- - - - - - - . .
Recurrence Alfa 45 45 45 | 44 44 37 | 40 37 31
of caries |charlie| - - - | - - | - o




Table 8
Properties | Aesthetic Functional Biological
Marginal Fractures and Marginal Postoperative Recurrence of
staining retention adaptation (hyper-) caries
sensitivity
PAO | PA2 | PA5 | PAO | PA2 | PAS | PAO | PA2 | PA5 | PAO | PA2 | PAS | PAO | PA2 | PAS
Acceptable | 40 38 30 40 38 30 40 38 30 40 38 30 40 38 30
Not - - - - - - 3 5 13 - - - - - -
acceptable
Reasons Total loss of the

restorations: 21
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Two-year clinical evaluation of proanthocyanidin incorporation in two-step etch-

and-rinse adhesive system
ABSTRACT

Objective: The aim of this double-blind randomized clinical trial was to compare the
retention rates of Proanthocyanidin (PA)-free and PA-containing etch-and-rinse
simplified adhesive systems on the clinical behavior of resin composite restorations in

non-carious cervical lesions (NCCLs) over a 6- and 24-month period.

Methods: A total of 135 restorations were randomly placed in 45 patients. The
NCCLs were conditioned (37% phosphoric acid for 15 s) and distributed into 3
groups: Control (EXO) - adhesive ExciTE F (lvoclar Vivadent) applied following the
manufacturer's recommendations; EX2 and EX5 — 2wt% and 5wt% of PA from
grape-seed extract was added to adhesive EXCITE F, respectively, and applied
according to the EXO. The resin composite was placed incrementally and light-cured.
After one-week, each one was finished and polished. The restorations were evaluated
at baseline, 6 and 24 months, using FDI and USPHS criteria. Statistical analyses were

performed using Friedman and Wilcoxon tests (o=0.05).

Results: The retention rates were 98% (EXO0), 92% (EX2) and 85% (EX5) after 6
months. In this period, a significant difference was found only for EX5 when
compared with their baseline findings (p = 0.03) and when compared with EXO and
EX2 (p = 0.001). After 24 months, the retention rates were 98% (EXO0), 73% (EX2)
and 71% (EX5). Only EXO did not show a significant difference when compared with
their baseline and showed a significant higher retention when compared with EX2 and

EXS5 in this period (p=0.001).
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Conclusion: The incorporation of proanthocyanidin into adhesive did not present

clinical advantages after 24 months of clinical evaluation.

Clinical relevance: The use of proanthocyanidin incorporated into adhesive system,
while more acceptable to clinicians, impairs the longevity of restorations, probably

because it causes changes in the degree of conversion of adhesive systems.

Keywords: Dentine adhesive; Non-carious cervical lesions; Proanthocyanidin;

Longevity; Clinical trial.
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1. Introduction

A resistant long-term resin-dentin bond is fundamental for the success of
adhesive restorations. In the ideal adhesion, adhesive monomers must thoroughly
infiltrate and encapsulate exposed collagen fibrils after etching, creating the hybrid
layer, however, in general, this does not occur. * As a result, collagen fibrils in the
hybrid layer are partially exposed and susceptible to deterioration. > The most often
degradation of this collagen, as well as adhesive resin, is due to a variety of physical
and chemical factors, including hydrolysis and enzymatic action such as host-derived

matrix metalloproteinases and cathepsins. 3

So, the strengthening of collagen fibrils could increase the resistance of the
resin-dentin interface. The use of crosslinking agents to increase mechanical
properties and decrease enzymatic degradation has been an important application in

restorative dentistry. &10

Several strategies were developed to decrease the collagen degradation using
enzymatic inhibitors, as well as, increasing the collagen’s resistance against the
degradation process. 12 These two associated treatments may improve the stability
of the resin—dentin bonded interface and this was the main purpose of incorporating

collagen cross-linkers into the bonding process.

The use of collagen cross-linking agent stabilizes and strengthen collagen
fibrils of dentin matrix, reduce biodegradation rates of collagen and improve the
mechanical stability, extending the longevity of adhesive restorations. The most

evaluated substance with this purpose is the proanthocyanidin. 101314

Several studies have shown that PA as primer improves the durability of the

resine—dentine bonds. 316 However, PA as primer adds an extra step to the bonding
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protocol, contradicting the clinician’s preference for simplification. Thus, the addition

of PA into adhesive system seems more clinically acceptable. '

Incorporating PA into dentin adhesives may provide a new delivery method
that allows the substance to remain in the hybrid layer for an extended period of time,
enhancing the degree of collagen cross-linking. Some studies have incorporated
proanthocyanidin in the adhesive resins. 1'% Green et al. (2010) ?° evaluated models
of adhesives formulated with and without 5% PA and concluded that the presence of
grape seed extract PA in dental adhesives may inhibit the biodegradation of
unprotected collagen fibrils within the hybrid layer. Epasinghe et al. (2012) %’
incorporated PA 1%, 2% and 3% into experimental etch-and-rinse adhesives to
evaluate the effect on dentine bond strength fibrils and showed that incorporation of
2% proanthocyanidin into dental adhesives has no adverse effect on dentine bond

strength.

Unfortunately, to extent of our knowledge, no clinical trials were conducted to
predict the effect of PA into the adhesive system on clinical performance of adhesive
restorations in non-carious cervical lesions (NCCLs). Therefore, the aims of this
double-blind, randomized equivalence clinical trial were to compare the retention
rates of PA-free and 2% and 5% PA-containing etch-and-rinse adhesive systems
(ExiciTE F) on the clinical behavior of composite restorations in NCCLs over a 6 and
24 months period, using two evaluation criteria: World Dental Federation (FDI) and
United States Public Health Service (USPHS) criteria. The null hypothesis tested was
that bonding to NCCLs with PA-free or 2% and 5% PA-containing etch-and-rinse
adhesive systems yield similar clinical performance over 6- and 24-month of clinical

service.

2. Materials and methods
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The description of the experimental design followed the Consolidated

Standards of Reporting Trials (CONSORT) statement. !
2.1 Ethics approval

The local Ethics Committee on Investigations Involving Human Subjects
reviewed and approved the protocol and issued a consent form for this study (protocol
640.695). Written informed consent was obtained from all patients prior to starting the

treatment.
2.2 Protocol registration

This clinical trial was registered in http://www.ensaiosclinicos.gov.br/ clinical
registry under protocol RBR-366MBJ. All participants were informed about the

nature and objectives of the study.
2.3 Trial design, settings and location of data collection

This was a double-blind, equal allocation rate, split-mouth randomized clinical
trial. The study was carried out in the clinics of the School of Dentistry at the local

University from November 2014 to January 2017.
Recruitment

Patients were recruited as they seek for treatment in the clinics of Dentistry of
the local university. No advertisement was made for participant recruitment. Patients
were recruited in the order in which they reported for the screening session, thus

forming a sample of convenience.
Eligibility criteria
A total of 69 participants were examined by two calibrated dental postgraduate

students to check if they met the inclusion and exclusion criteria (Figure 1). The
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evaluations were performed using a mouth mirror, an explorer, and a periodontal
probe. Participants had to be in good general health, older than 18 years old, have an

acceptable oral hygiene level, and present at least 20 teeth under occlusion.

Participants were required to have at least three NCCLs to be restored in three
different teeth. These lesions had to be non-retentive, deeper than 1 mm, and
involving both the enamel and dentin of vital teeth without mobility. The cavosurface
margin could not involve more that 50% of enamel.?? Patients with extremely poor
oral hygiene, severe or chronic periodontitis, or heavy bruxism habits were excluded

from the study as they would receive other treatments before restorative intervention.
2.4 Sample size calculation

The two-step etch-and-rinse simplified EXCiTE F adhesive system (lvoclar
Vivadent AG, Schaan, Liechtenstein) was used in the present study. The percentage
of retention of the EXCIiTE adhesive system is 73% after 5 years of clinical
evaluation.?® Considering a 5% alpha, an 80% power and a two-sided test, the
minimum sample size was 43 restorations per group to find a 22% difference between

the tested groups

2.5 Random sequence generation and allocation concealment

The randomization was done on an intra-individual basis so that each subject
ended up with three restorations. These randomization schemes were performed using

software available at http://www. sealedenvelope.com.

A staff member not involved in the research protocol performed the
randomization process with computer-generated tables. Details of the allocated groups
were recorded on cards contained in sequentially numbered, opaque, sealed

envelopes. Opening the envelope only on the day of the restorative procedure
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guaranteed the concealment of the random sequence. In all cases, the tooth with the
highest tooth number received the treatment described first, while the tooth with the
next number in sequence received the treatment mentioned second and the next tooth

received the treatment mentioned third.
2.6 Interventions: restorative procedure

Forty-five patients were selected for this study and all received dental
prophylaxis with a suspension of pumice and water in a rubber cup and signed an

informed consent before the restorative procedures.

The degree of sclerotic dentin from the NCCLs was measured according to the
criteria described by Swift and others?®* (Table 1). The cavity dimensions in
millimeters (height, width, and depth), the geometry of the cavity (evaluated by
profile photograph and labeled at <45°, 45°-90°, 90°<135°, and >135°), ?° the presence
of an antagonist, and the presence of attrition facets were observed and recorded. Pre-
operative sensitivity was also evaluated by applying an air-blast for 10 s from a dental
syringe placed 2 cm from the tooth surface and with an explorer. These features were
recorded to allow comparison of the baseline features of the dentin cavities among

experimental groups.

To calibrate the restorative procedure, the study director placed one restoration
of each group to identify all steps involved in the application technique. Then, one
operator, who has more than five years of clinical experience in operative dentistry,
placed three restorations, one of each group, under the supervision of the study
director in a clinical setting. The restoration failures were shown to the operator prior
to starting the study. At this point, the operator was considered calibrated to perform

the restorative procedures.
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One operator restored all teeth. All participants received three restorations, one
of each experimental group in different lesions previously selected according to the

inclusion criteria.

Before restorative procedures, the operator cleaned all lesions with pumice and
water in a rubber cup, followed by rinsing and drying. Then, shade selection was
made using a shade guide (Ivoclar Vivadent AG, shade guide, Schaan, Liechtenstein).
The tooth to be restored was isolated with cotton rolls and a light cured gingival
barrier (Top Dam, FGM, Joinville, Santa Catarina, Brazil). The operator did not

prepare any additional retention or bevel in the class V cavity.

The adhesive (ExciTE F, Ivoclar Vivadent, Schaan, Liechtenstein) (Table 2)
was used as control. For experimental groups, the same adhesive was modified by the
incorporation of 2 mg of proanthocyanidin (PA) (V. vinifera,Meganatural Gold,
Madera, CA, USA) to 98 mg of the adhesive or the incorporation of 5 mg PA (V.
vinifera, Meganatural Gold, Madera, CA, USA) to 95 mg of the adhesive to form a
mixture with PA concentration of 2.0 wt% or 5.0 wt%, respectively. The teeth were
distributed in these 3 groups and the adhesives were applied as described below. The

materials, compositions and application modes are described in Table 2.

- EXO (Control)- The 37% phosphoric acid (Condac acid, FGM, Brazil) was
applied for 15 s. Then, cavities were rinsed thoroughly for 15 s, keeping dentin visible
moist slightly with absorbent paper-dried, One coat of adhesive was gently scrubbed
on the entire enamel and dentin surface for approximately 10 s, according to the
manufacturer’s recommendations (Table 2). Then, the solvent was evaporated by
gentle air stream for 5 s and light cured for 10 s at 1250 mW/cm? (Emitter A Schuster,

Santa Maria, RS, Brazil).
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- EX2 — The 37% phosphoric acid (Condac 37% acid, FGM, Brazil) was
applied for 15 s. Then, cavities were rinsed thoroughly for 15 s, and slightly with
absorbent paper, keeping dentin visible moist. A modified adhesive EXCITE F with

2% proanthocyanidin was applied according to the control group.

- EX5 - The 37% phosphoric acid (Condac 37% acid, FGM, Brazil) was
applied for 15 s. Then, cavities were rinsed thoroughly for 15 s, and slightly with
absorbent paper, keeping dentin visible moist. A modified adhesive EXCITE F with

5% proanthocyanidin was applied according to the control group

The resin composite Empress Direct (Ivoclar Vivadent, Schaan, Liechtenstein)
resin composite was used in up to three increments, each one being lightly cured for
20 s at 1250 mW/cm? (Emitter A Schuster, Santa Maria, RS, Brazil). The restorations
were finished immediately with fine and extra-fine #3195 diamond burs (KG
Sorensen, Barueri, SP, Brazil) under constant water-cooling. After one-week, each
one was finished and polished with slow-speed polishing points (Jiffy Polishers,

Ultradent, South Jordan, UT, USA).
2.7 Calibration procedures for clinical evaluation

For training purposes, two experienced and calibrated examiners observed 10
photographs that were representative of each score for each criterion. They evaluated
10 patients each on two consecutive days. These subjects had cervical restorations but
were not part of this project. An intra-examiner and inter-examiner agreement of at

least 85% was necessary before beginning the evaluation. 26
2.7.1 Blinding

The examiners, who were not involved with the restoration procedures and

therefore blinded to the group assignment, performed the clinical evaluation. Patient
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were also blinded to group assignment in a double-blind randomized clinical trial

design.
2.7.2 Clinical evaluation

An individual standardized paper case report form was used for each
evaluator at each recall time so that evaluators were kept blinded to earlier evaluations
during the follow-up recalls. Intraoral color photographs were collected at baseline
and at the recall appointments to aid in the evaluation, if necessary. Clinical
photographs consisted of digital images obtained using a Nikon D90X camera with a

105-mm Medical Nikon lens (Nikon Inc., Melville, NY, USA).

The restorations were evaluated by World Federation criteria (FDI) ?” and the
classical United States Public Health Service (USPHS) criteria (adapted by
Bittencourt and others 28 and Perdigo and others 2° at baseline, after 6 and 24 months
of clinical service. Only the clinically relevant measures for evaluation of adhesive
performance were used and scored (Tables 3 and 4). The primary clinical endpoint
was restoration retention/fracture, but the following secondary endpoints were also
evaluated: marginal staining, marginal adaptation, postoperative sensitivity, and

recurrence of caries.

These variables were ranked according to FDI criteria into clinically very
good, clinically good, clinically sufficient/ satisfactory, clinically unsatisfactory but
repairable, and clinically poor (replacement required) 2’ and in the USPHS criteria
into Alfa, Bravo and Charlie. 2 Both examiners evaluated all the restorations once and
independently. When disagreements occurred during the evaluations, they had to
reach a consensus before the participant was dismissed. The restoration retention rates

were calculated according to the ADA guidelines.*® Cumulative failure percentage =
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[(PF + NF) / (PF + RR)] X 100%, where PF is the number of previous failures before
the current recall, NF is the number of new failures during the current recall, and RR

is the number of currently recalled restorations.
2.8 Statistical Analysis

The statistical analyses followed the intention-to-treat protocol according to
CONSORT (Consolidated Standards of Reporting Trials) suggestion. 2 Descriptive
statistics were used to describe the distributions of the evaluated criteria. Statistical
analysis for each individual item was performed for each evaluation criteria (FDI and

USPHS criteria).

The differences in the ratings of the three groups after 6 and 24 months were
tested with the Friedman repeated-measures analysis of variance by rank (a.=0.05),
and differences in the ratings of each group at baseline and after 6 and 24 months
were evaluated using the Wilcoxon test («=0.05). Cohen’s kappa statistics was used
to test inter-examiner agreement. In all statistical tests, we pre-set the level of

significance to 5%.
3. Results

The restorative procedures were implemented exactly as planned and no
modification was performed. Twenty-four out of 69 patients were not enrolled in the
study because they did not fulfill the inclusion criteria (Figure 1). Thus, 45 subjects
were selected. All baseline details relative to the research subjects and characteristics
of the restored lesions are displayed in Table 5. All research subjects were evaluated
at the baseline and at 6-months and only one patient with three restorations did not

attend the 24-month recall rate (Figure 1), because he moved to another city.

3.1 Retention



72

Twelve restorations were lost at 6 months. According to FDI and USPHS
criteria, the 6-month retention rates (95% confidence interval) were 98% (88 — 99%)
for EXO; 92% (80 — 97%) for EX2; and 85% (72 — 93%) for EX5. Twenty-nine
restorations were lost at 24 months. According to FDI and USPHS criteria, the 24-
month retention rates (95% confidence interval) were 98% (88 — 99%) for EXO; 73%
(59 — 84%) for EX2; and 71% (56 — 82%) for EX5. When the data from 6-month
results from each group were compared with their baseline findings, a significant
difference was found only for EX5 (p = 0.03; Tables 6 and 7). When the data from
24-month results from each group were compared with their baseline findings, a
significant difference was found for EX2 and EX5 (p = 0.03; Tables 6 and 7). After 6-
month clinical evaluation, the retention rate of the EX0 and EX2 were significantly
different when compared with EX5 (p = 0.001; Tables 6 and 7). Also, when the
retention rate of the EXO was compared with EX2 and EX5, significant differences in

the retention rates were detected after 24-month (p = 0.001; Tables 6 and 7).
3.2 Post-operative sensitivity

No restorations showed post-operative sensitivity immediately after restorative
procedures according to the FDI and USPHS criteria. After 6 and 24 months, no
restoration showed post-operative sensitivity using both the FDI and USPHS criteria

(Tables 6 and 7).
3.3 Marginal adaptation

According to the FDI criteria, 93 restorations at the 6-month recall were
considered to have some discrepancies in marginal adaptation. After 24-month recall,

126 restorations were considered to have some discrepancies in marginal adaptation.



73

No significant difference was detected between any pair of groups at the 6- and 24-

month recall for both criteria (p > 0.05; Tables 6 and 7).

However, significant worsening of marginal adaptation was observed within
all groups over time, mainly after 24-month (p < 0.05; Tables 6 and 7). Despite the
high number of the restorations with lack of marginal adaptation in the FDI criteria,
none of them was considered to have clinically relevant discrepancies (clinically
unsatisfactory) in the marginal adaptation even after 24-month of clinical evaluation

(Table 6).

When the USPHS criteria were used, only 7 restorations were scored as Bravo
for marginal adaptation at the 6-month recall (p > 0.05). After 24-month recall, 10
restorations were scored as Bravo for marginal adaptation (p > 0.05). No significant
difference was detected between any pair of groups at the 6- and 24-month recalls and

between recall times within group (p > 0.05).
3.4 Marginal discoloration

For the FDI criteria, 18 restorations at the 6-month recall were considered to
have minor discrepancies (clinically good and satisfactory). After 24-month recall, 57
restorations at the 24-month recall were considered to have minor discrepancies

(clinically good and satisfactory).

A significant difference between baseline vs. 6-month recall was observed for
the group EX5 using FDI criteria (p < 0.05; Tables 6). However, a significant
difference between baseline vs. 24-month recall was observed for all groups using
FDI criteria (p < 0.05; Tables 6). It worth to mention that, after 24-month recall, EX5
showed a significant higher marginal staining when compared with EXO0 and EX2 (p

=0.001; Tables 6 and 7).
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When the USPHS criteria were used, only eight restorations at 6-month recall
were scored as Bravo for marginal staining (p > 0.05). After 24-month recall, thirty
restorations were scored as Bravo for marginal staining. A significant difference
between baseline vs. 24-month recall was observed for all groups using USPHS
criteria (p < 0.05; Tables 6). However, after 24-month recall, only EX5 showed a
significant higher marginal staining when compared with EXO0 (p = 0.001; Tables 6

and 7).
3.5 Recurrence of caries

No restoration showed recurrence of caries at the 6- and 24- month clinical

recall using the FDI and the USPHS criteria.
3.6 General Overview

When the FDI criteria for ‘acceptable’ vs. ‘not acceptable’ restorations were

applied, only twenty-nine restorations were ranked as ‘not acceptable’, the majority

from EX2 and EX5 groups (Table 8).
4. Discussion

With the promising results of the use of PA as a crosslink agent in laboratory
studies, this study aimed to evaluate the clinical performance, mainly retention rate, of
PA-containing etch-and-rinse adhesive. However, there was a decrease in the
retention rate for experimental groups, being statistically significant to the EX5 group
after six months and to EX2 and EX5 after twenty-four months, which leads to

rejection of the null hypothesis.

The use of PA as pre-treatment showed great results, enhancing the degree of
collagen cross-linking, protecting the exposed collagen fibrils of the hybrid layer, and

biodegradation resistance by collagenase solution and increasing their associated bond
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strength with time.}”2%31 However, the use of PA as primer requires an application
protocol with longer clinical time, which is not desirable. To simplify the use of PA in
clinical situations, some studies has incorporated the PA directly into dental
adhesives, which might be a new delivery PA method, >/ reducing the number of
bonding steps and, if this to improves the durability of resin—dentine adhesive

restorations, it would be quite appealing. *?

The idea of adding PA in an adhesive system is to allow a sustained release of
PA from the cured resin into surrounding collagen fibrils to exert its collagen cross-
linking and protease inhibitory effects over time. Epashinge et al (2017) showed that
quantities of PA release increased with the increased of the concentration of PA in the
adhesive resin.'® Nevertheless, these studies were performed in a laboratory setting.
No clinical trials were conducted to predict the effect of PA on clinical performance,

which motivated this study.

Although all advantages were observed in laboratory studies, PA-containing
adhesives showed a clinical worsening for some clinical parameters evaluated in this
study. A reduction in the retention rate of 15% in only 6 months as observed for the
EX5 group and, after 24 months, an even greater reduction, from 27% for EX2 and
29% for EX5, is quite significant for a dental adhesive. The ADA guidelines require
full acceptance of a 90% retention rate after 24 months.*® The addition of a
therapeutic material into dental adhesive resin can disturb its polymerization and

affect the mechanical properties of the polymerized resin. 3

In a recent study that evaluated the incorporation of different concentrations of
PA (0.5, 1.0 1.5 and 2.0 wt%) into adhesive resin was observed that flexural strength,
modulus of elasticity and microhardness of PA-incorporated adhesive decreased

significantly with higher concentrations of PA (1.5% and 2.0%).1®



76

PA has a free radical-scavenging ability. 3% When involved in the radical
polymerization, PA donates hydrogen atoms to the free radicals and inhibits the
initiation and propagation of the chain reaction of polymerization.® The incorporation
of higher PA-concentration (above to 2%) may reach a threshold radical-scavenging
and inhibit the polymerization chain, consequently jeopardizing the mechanical
properties of the adhesive resin, which could justify the lower retention rates of the

experimental groups (EX2 and EX5). 18

Moreover, PA presents a dark brown color which might affect the penetration
of light in the resin adhesive and reduce the depth of cure incrementally, been another

mechanism that affects the resin polymerization. *

In terms of marginal adaptation, ninety-three restorations exhibited some
marginal adaptive discrepancies in the 6-month recall and a hundred-twenty-six in the
24-month. All the groups showed a significant worsening in this criteria over time,
mainly after 24-month. However, none restauration was considered to have a
clinically unsatisfactory marginal adaptation. The marginal discrepancies of a
composite restoration are common and develop rather rapidly. *-*° However, this
appear to cause no important clinical change, because most of the marginal defects
were small and clinically acceptable** and the simple procedure of restoration re-
polishing can improve these discrepancies without causing any damage to the
integrity of the restoration. *> No significant difference was detected between the
groups at the 6- and 24-month recall for FDI and USPHS criteria, but this can be
attributed to the large number of restorations lost in the experimental groups, which

could not be evaluated in this criterion.

When using FDI criteria, just EX5 group showed more marginal discoloration

after 6 months compared to baseline. Nevertheless, all groups showed a significant
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difference after 24 months when compared with baseline for both criteria (FDI and
USPHS). After 24-month recall, only EX5 showed a significant higher marginal
discoloration when compared with EXO (for USPHS criteria) and when compared
with EXO and EX2 (for FDI criteria). FDI criteria were more sensitive than the
USPHS criteria modified for identifying small variations in the clinical outcomes
when evaluating restorations of NCCLs, 3343 which justifies this difference found

after 24 months.

PA presents a dark brown color which might cause an esthetic issue. Dentin
treated with PA solutions showed a brownish in color in vitro.** The presence of high
molecular weight polymer polyphenols may justify the color change and the increase

of marginal staining for experimental groups. 104546

The control group (PA-free adhesive) also showed a significant difference in
marginal discoloration after 24 months when compared with baseline. Nonetheless,
this marginal discoloration was not associated with gap between restauration/tooth,
but probably been more associated to the oral habits of patients*’ and usually is solved

by re-polishing. 3748

For clinical adhesion assessments, NCCL are commonly used. The substrate
of these lesions usually presents sclerotic dentine and occlusion of tubules by mineral
and may also contain a hypermineralized surface that is resistant to acid etching. *°
Therefore, this substrate is a challenge for adhesion. The most important factors in the
retention for restorations of NCCL is the bonding to cavity walls, because these
cavities do not have inherent macromechanical retention.*® The lost retention rate of
composite restorations is possibly due to degradation of the adhesive bond. The

Excite F is an etch-and-rinse simplified adhesive system and this type of adhesives is
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more hydrophilic and most sensitive to water sorption and reduces its mechanical

properties after water storage. 44%°

Over 24-month, the incorporation of PA into adhesive did not prove
advantageous for adhesion in the NCCL. Studies have shown the use of PA also
incorporated into the acid etch agent with great results, which could be tested in future

clinical trials. °*°! Follow-up of this clinical trial is planned.
5. Conclusion

The incorporation of proanthocyanidin into adhesive did not present clinical

advantages after 24 months of clinical evaluation.
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Legends of figure:

Figure 1 — Flow diagram. Np: number of patients, Nr: number of restorations. EX2 = 2%
proanthocyanidin incorporated into the adhesive system; EX5 = 5% proanthocyanidin
incorporated into the adhesive system.
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Legends of Tables:

Table 1 - Dentin sclerosis scale.

Table 2 — Materials, composition and application mode.

Table 3 - World Dental Federation (FDI) criteria used for clinical evaluation. 2/

Table 4 - Modified United States Public Health Service (USPHS) criteria according to
Bittencourt and others 28 and Perdigdo and others. ?°

Table 5 - Distribution of noncarious cervical lesions according to research subject (gender and
age) and characteristics of Class V lesions (shape, cervicoincisal size of the lesion, degree of
sclerotic dentin, presence of antagonistic, presence of attrition facets, presence of preoperative

sensitivity, and tooth and arch distribution).

Table 6 - Number of evaluated restorations for each experimental group (EXO0 [adhesive without
PA], EX2 [2% proanthocyanidin incorporated into the adhesive system] and EX5 [5%
proanthocyanidin incorporated into the adhesive system]) classified according to the World

Dental Federation (FDI) criteria. 2’

Table 7 - Number of evaluated restorations for each experimental group (EXO0 [adhesive without
PA], EX2 [2% proanthocyanidin incorporated into the adhesive system] and EX5 [5%
proanthocyanidin incorporated into the adhesive system]) classified according to the adapted
United States Public Health Service (USPHS) criteria. 282°

Table 8 - Restorations acceptable or not acceptable according to the Federation Dental
International (FDI) criteria after 24 months. 2’



Table 1
Dentin sclerosis scale*
CATEGORY CRITERIA
1 No sclerosis present; dentin is light yellowish or whitish, with little
discoloration; dentin is opaque, with little translucency or transparency
2 More sclerosis than in category 1 but less than halfway between categories 1
and 4
3 Less sclerosis than in category 4 but more than halfway between categories 1
and 4
Significant sclerosis present; dentin is dark yellow or even discolored
4 (brownish); glassy appearance, with significant translucency or transparency

evident

* Adapted from Swift and colleagues? with permission from Elsevier.
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Table 2 - Materials, composition and application mode.
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Materials Composition (*) Application Mode (**)
11. Prepare the region to be etched by cleaning
Condac 37 12. Drying it
phosphoric acid | Phosphoric acid 37% wt%, thickening agents 13. Apply Condac 37 to the area to be etched and
G invill . wait for a period of 15 seconds
(FGM,Joinville, |and pigments. 14. Wash the surface with plenty of water
Santa Catarina, 15. Dry the cavity in such a manner that the dentin
Brazil) does not become dehydrated.
EXCiTE F . . . . .
adhesive systems Contains HEMA, dimethacrylate, Bis-GMA, 16. Apply to the enamel and dentin and agitate the
lvocl UDMA, phosphonic acid acrylate, highly adhesive on the prepared surfaces for at least 10
\§i\\//:((i:e?1|; dispersed silicone dioxide, initiators, seconds. Make sure that all the cavity walls are
’ stabilizers and potassium fluoride in an completely covered _
_Schaanz ethanol solution 17. Disperse to a thin layer with a weak stream of
Liechnstein) ' air, thereby removing any excess.
18. Polymerize for 10 seconds at a light intensity of
more than 500 mW/cm2
Dimethacrylates (20-21.5 wt%, opalescent
shade 17 wt%). The fillers contain barium
glass, ytterbium trifluoride, mixed oxide,
IPS Empress | silicon dioxide and copolymer (77.5-79 wt%,
i i opalescent shade 83 wt%).
[():Ic:rencgc::i?[:en P ) 19. Apply IPS Empress Direct Effect in layers of
(Ivoclar Additional contents: additives, initiators, max. 2 mm thickness. .
. . 20. Polymerize each layer for 20 s and keep the light
Vivadent, stabilizers f’md plgr'ner.]ts (<_1'0 Wt%). 'I:)he total emission window as close as possible to the
Schaan, content of inorganic fillers is 75-79 wt% or surface of the restorative material

Liechnstein)

52-59 vol% (opalescent shade 60.5 wt% or 45
vol%). The particle size of the inorganic
fillers is between 40 nm and 3 um with a
mean particle size of 550 nm.

(*) HEMA = 2-hydroxyethyl methacrylate Bis-GMA = bisphenol glycidyl methacrylate; UDMA =
urethane dimethacrylate

(**) According to the manufacturer’s instructions
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Table 3
Esthetic Property Functional Properties Biological Properties
1. Staining margin 2. Fractures and | 3. Marginal 4. Postoperative 5. Recurrence
retention adaptation (hyper-) sensitivity of caries
1. Clinically 1.1 No marginal staining 2.1 Restoration 3.1 Harmonious | 4.1 No 5.1 No
very good retained, no outline, no gaps, | hypersensitivity. secondary or
fractures / cracks | no discoloration. primary caries
2. Clinically 1.2 Minor marginal staining, 2.2 Small 3.2.1 Marginal 4.2 Low 5.2 Very small
good (after easily removable by hairline crack. gap (50 pm). hypersensitivity for a and localized
correction polishing. limited period of time | demineralization.
very good 3.2.2_Small _
marginal fracture No operative
removable by treatment
polishing. required
3.Clinically 1.3 Moderate marginal 2.3 Twoormore | 3.3.1 Gap<150 | 4.3.1 Premature / 5.3 Larger areas
sufficient / staining, not esthetically or larger hairline | um not slightly more intense of
satisfactory unacceptable. cracks and/or removable demineralization,
. L 4.3.2 Delayed/weak
(il chipping (ot 3.3.2. Several sensitivity; no but only
SR affecting the sr.n:;lll. enamel or sub'ectivglcom laints preventive
with no marginal dentin fract ,g tment pd q " | measures
adverse effects integrity). entin fractures no treatment heeded. necessary
but not (dentine not
adjustable exposed)
without
damage to the
tooth)
4. Clinically 1.4 Pronounced marginal 2.4 Chipping 3.4.1Gap>250 | 4.4.1Premature/ very | 5.4 Caries with
unsatisfactory | staining; major intervention fractures which um or intense cavitation
(repair for necessary for improvement damage marginal | dentine/base 4.4.2 Extremel (localized and
prophylactic quality; bulk exposed. délé ed/weak v)\l/ith accessible and
reasons) fractures with or . yed . can be repaired
X . 3.4.2. chip subjective complaints
without partial fracture 4.4.3 Negative
loss (less than damagin Séﬁsitivit
half of the Jing Y
restoration). margins Interventloln necessary
3.4.3 Notable but not replacement.
enamel or
dentine wall
fracture
5. Clinically 1.5 Deep marginal staining 2.5 (Partial or 3.5 Filling is 4.5 Very intense, acute | 5.5 Deep
poor not accessible for complete) loss of | loose but in situ. | pulpitis or non vital. secondary caries
(replacement intervention. restoration. Endodontic treatment | or exposed
necessary) is necessary and dentine that is

restoration has to be
replaced.

not accessible for
repair of
restoration.

Acceptable or
not acceptable
(n, % and
reasons

Aesthetic criteria

Functional criteria

Biological criteria
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Table 4
Marginal staining | Retention Fracture Marginal adaptation Postoperative Recurrence
sensitivity of caries
Alfa No discoloration | Retained None Restoration is continuous | No postoperative None
along the margin with existing anatomic | sensitivity directly after | evidence of
form. the restorative process caries
and during the study contiguous
period with  the
margin
Bravo Slight and | Partially Small chip, but | Detectable V-shaped | -- --
superficial staining | retained clinically defect in enamel only.
(removable, usually acceptable Catches explorer going
localized) both ways.
Charlie | Deep staining | Missing Failure due to | Detectable V-shaped | Sensitivity present at | Evidence of

cannot be polished
away

bulk restorative
fracture

defect to dentin-enamel
junction

any time during the

study period

presence of
caries




Table 5

Characteristics of research subjects

Number of lesions

Gender distribution

Male 28

Female 17
Age distribution (years)

20-29 06

30-39 11

40-49 9

> 49 19

Characteristics of Class-V lesions Number of lesions
EXO0 EX2 EX5

Shape (degree of angle)

<45 1 1 1

45-90 11 10 13

90-135 19 20 23

> 135 14 14 8
Cervico-incisal height (mm)

<15 2 7 5

1.5-25 28 20 21

>25 15 18 19
Degree of sclerotic dentin

1 22 19 18

2 13 15 18

3 9 10 8

4 1 1 1
Presence of antagonist

Yes 45 45 45

No 00 00 00
Attrition facet

Yes 43 43 43

No 2 2 2
Pre-operative sensitivity (spontaneous)

Yes 00 00 00

No 45 45 45
Pre-operative sensitivity (air dry)

Yes 24 24 25

No 21 21 20
Tooth distribution

Anterior

Incisor 4 10 8

Canines 9 6 3

Posterior

Premolar 30 27 32

Molar 2 2 2
Arc distribution

Maxillary 20 20 23

Mandibular 25 25 22
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Table 6

Time Baseline 6 months 24 months

FDI

Criteria *) EX0O EX2 EX5|EX0 EX2 EX5|EX0 EX2 EX5
VG| 45 45 45 |15 06 07 | 05 01 -
GO| -- -- -- 27 33 28 | 33 28 26

Marginal \oo | _ |02 02 02|03 03 04

adaptation
UN | -- -- - - - 01 -- -- -
PO -- -- -- -- -- -- -- -- --
VG| 45 45 45 41 38 25 27 15 04
GO| -- -- -- 01 02 08 07 07 13

Marginal oo | _ |02 o1 04|07 10 13

staining
UN | -- -- - - - 01 -- -- -
PO -- -- -- -- -- -- -- -- --
VG| 45 45 45 44 41 38 41 32 30

Fractures |go| -- - - - - - - - -

and

retention | 9% - - - - - - - - -
UN -- -- -- -- -- -- -- -- --
PO -- -- -- 01 04 07 03 12 14
VG| 45 45 45 44 41 38 41 32 30
GO| —- -~ - - - | - -

Post- SS - - - - - - - - -

operative

sensitivity [UN | -- -- -- -- -- -- -- -- --
PO -- -- - - -- -- -- -- --
VG| 45 45 45 44 41 38 41 32 30

Recurr(_ence sS . . . . . . . . .

of caries
PO| - - - | - - | - - -

(*) VG for clinically very good; GO for clinically good; SS for clinically
sufficient/satisfactory; UN for clinically unsatisfactory and; PO for clinically poor.



Table 7

Time Baseline 6 months 24 months
USPHS EX0 EX2 EX5|EX0 EX2 EX5|EX0 EX2 EX5
Criteria

Alfa | 45 45 45 | 42 39 35 | 38 29 26
Marginal 1o 0 | = =~ |02 02 03|03 03 04
adaptation
Charlie| - - — | -« « | - < =
Alfa | 45 45 45 | 44 41 38 | 41 32 30
Retention |Charlie| - -~ - | 01 04 07 | 03 12 14
Alfa | 45 45 45 | 42 40 33 | 34 22 17
Marginal \p o | = -~ |02 o1 05|07 10 13
staining
Charlie| - - = | -« « | - < =
Post- |Alfa | 45 45 45 | 44 41 38 | 44 41 38
operative .
sensitivity |Charlie| - -~ -~ 1~
Recurrence |Alfa | 42 45 45 | 44 41 38 | 41 32 30
of caries |cparlie| -- - - | - - | - L




95

Table 8
Properties Aesthetic Functional Biological
Marginal staining | Fractures and retention Marginal adaptation | Postoperative (hyper-) sensitivity | Recurrence of caries
EXO0 | EX2 | EX5 EXO0 EX2 EX5 EX0 | EX2 | EX5 EXO0 EX2 EX5 EX0 | EX2 | EX5
Acceptable 41 32 30 41 32 30 41 32 30 41 32 30 41 32 30
Not acceptable | -- - - 03 12 14 -- - -- - -- - - - -

Reasons

Total loss of the restorations: 29




96

CONCLUSAO GERAL



97

4 CONCLUSAO GERAL

A utilizacdo de proantocianidina, extraidas de semente de uva, nas concentracdes de 2%
e 5% (em peso), aplicada previamente ou incorporada ao sistema adesivo convencional

simplificado ExXciTE F, ndo apresentou vantagens clinicas ap6s 24 meses de avaliagéo.

A incorporacdo das PAs diretamente no sistema adesivo, seguindo as metodologias
desses estudos, parece ser mais prejudicial a taxa de retencdo das restauracdes que a

aplicagdo das PAs como um agente de pré-tratamento.

O presente estudo é o primeiro ensaio clinico que utiliza PAs no protocolo de adesédo.
Portanto, estudos clinicos utilizando outras concentracdes de PAs, ou que utilizem PAs
com cadeias menores (oligoméricas, diméricas), testando outros sistemas adesivos seriam
relevantes para a avaliagdo do comportamento clinico dessa substancia que apresenta

resultados tdo promissores em estudos in vitro.
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APENDICE A - TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

UNIVERSIDADE FEDERAL DO CEARA
FACULDADE DE FARMACIA, ODONTOLOGIA E ENFERMAGEM

POS-GRADUACAO EM CLINICA ODONTOLOGICA

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

Vocé esta sendo convidado (a) a participar do projeto de pesquisa: EFEITO DA
PROANTOCIANIDINA NA LONGEVIDADE DE RESTAURACOES
ADESIVAS: ENSAIO CLINICO ALEATORIZADO E DUPLO-CEGO. Sua

participacdo € importante, porém, vocé ndo deve participar contra a sua vontade.

Leia com atencdo as informacGes abaixo e sinta-se livre para fazer qualquer
pergunta que desejar para que ndo haja duvida alguma sobre os procedimentos a serem

realizados.

a) O objetivo da pesquisa é avaliar clinicamente o efeito da proantocianidina (PA)
aplicada de forma isolada ou incorporada a um adesivo convencional simplificado de
dois passos na durabilidade e estabilidade de restauracGes de lesdes cervicais ndo

cariosas LCNCs
A participacao neste estudo consistira de:
e Exame dentério prévio, profilaxia e realiza¢do das restauracdes

e Comparecimento a Clinica nos dias previamente agendados para fazer a
restauracdo e 6, 12, 18, 24, 36, 48 e 60 meses apos, para avaliacdo das

restauracoes.

e Realizacdo de fotografias digitais no exame inicial e nas visitas de

controle

c) Os materiais a serem testados sdo comercialmente usados e ja foram testados
e aprovados pela ADA (Associacdo Dental Ameriacana) sem provocar nenhum dano a

sua saude. A proantocianidina é um composto totalmente natural e extraido de sementes
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de uva.

d) Vocé tem a liberdade de desistir de participar desse estudo no momento

que desejar sem nenhum prejuizo de qualquer natureza;

e) Os resultados obtidos durante este estudo serdo mantidos em sigilo. A
Faculdade de Odontologia, Farméacia e Enfermagem (FFOE) ndo o identificara por
ocasido da exposicdo e/ou publicacdo dos mesmos e os dados serdo publicados
somente em revista cientifica e/ou congressos cientificos ndo identificando o seu

nome.

Ao assinar este termo no qual consta o seu nome, idade, e nimero do prontudrio, vocé
estard declarando que por meio de livre e espontanea vontade participara como
voluntario do projeto de pesquisa citado acima, de responsabilidade do pesquisador
Vicente de Paulo Aragdo Saboia, telefones (85) 8807.4623/33668401, da Faculdade de
Odontologia, da Universidade Federal do Ceara, rua Monsenhor Furtado, S/N, Rodolfo
Tedfilo, CEP 60441-750.

Fortaleza, de de 20

Nome do voluntario

Data de nascimento  / /

RG:

Assinatura do paciente

digital

Telefone do comité de ética em pesquisa (COMEPE) da Faculdade de Medicina da
UFC: (85) 33668338
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Ficha Clinica— NUMERO DO PACIENTE

Nome
Endereco
Telefone
Geometria (mm) Borda Sensibilidade A
- Angulo Presenca
Faceta de em Data
Grau de d t It da de Anta- Rest
Dente gdesgaste. esmalte esp Ar . i es Grupo
| $rupo
esclerose Alt |Larg Prof % esao gonista

Grau de esclerose: 1 a 4 (fundamental com a foto)
Faceta de desgaste: sim ou ndo (fotos podem auxiliar)
Geometria: anotar em milimetros (fotos podem auxiliar)

Borda em esmalte: avaliar percentualmente a quantidade de esmalte na borda

Sensibilidade esponténea e a jato de ar (5s a 1cm): sim ou ndo
Angulacao da lesdo: < 45° entre 45-90°; entre 90-135° e > 135°
Presenca de antagonista: sim ou ndo
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PACIENTE:
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DATA:

I

OBSERVADOR:

Avaliagdo USPHS

Dentes/Grupo

CRITERIOS | ESCORES

alfa | Bravo

Charlie

alfa

bravo

Charlie

alfa | bravo

charlie

alfa | Bravo | charlie

Alfa | bravo | Charlie

Adaptacdo marginal

Pigmentagdo Marginal

Retencéo

Sensibilidade pds-
operatoria

Carie secundaria

Avaliacéo FDI

Critérios

ADAPTACAO
MARGINAL

PIGMENTACAO
MARGINAL

RETENCAO

SENSIBILIDADE POS-
OPERATORIA

CARIE SECUNDARIA

Dentes

Grupo

1. Clinicamente aceitavel

2. Clinicamente bom
(excelente ap6s polimento)

3. Clinicamente suficiente
ou satisfatério

4. Clinicamente insuficiente

5. Clinicamente deficiente
(necessita de substituicao)
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ANEXO A — Parecer do Comité de Etica em pesquisa

UNIVERSIDADE FEDERAL DO Plataforma
CEARA/ PROPESQ %wl

PARECER CONSUBSTANCIADO DO CEP

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: EFEITO DA PROANTOCIANIDINA NA LONGEVIDADE DE RESTAURACOES
ADESIVAS: ENSAIO CLINICO ALEATORIZADO E DUPLO-CEGO

Pesquisador: Lidiane Costa de Souza

Area Tematica:

Versao: 1

CAAE: 30739114.0.0000.5054

Instituicao Proponente: Departamento de Odontologia Restauradora
Patrocinador Principal: Financiamento Proprio

DADOS DO PARECER

Numero do Parecer: 640.695
Data da Relatoria: 08/05/2014

Apresentacgao do Projeto:

Projeto de doutorado de Lidiane Costa de Souza sobre a utilizacdo de um antioxidante natural, a
proantocianidina (PA), nas restauragdes de resinas de Lesdes cervicais ndo cariosas (LCNCs). Esta
substancia é capaz de estabelecer liga¢cdes cruzadas com o colageno dentinario e inibir atividades
proteoliticas das colagenases. A PA apresenta baixa citotoxicidade, baixo custo e sdo encontradas
abundantemente na natureza, como no acai, canela e em sementes de uva e de cacau. Trata-se de um
ensaio clinico aleatorizado e duplo- cego que sera realizado com 45 pacientes, os quais deverdo ter um
minimo de 5 LCNCs, totalizando 225 restauragdes. A PA sera utilizada como primer ou incorporporada ao
adesivo dentario em duas concentragdes, 2% ou a 5%. As cavidades serdo restauradas com resina
composta e as restauragdes serdo avaliadas apds o polimento e nos periodos de 6, 12 € 18 meses. Serdo
feitas réplicas das restauracdes para anélise do selamento marginal e percentual de fendas em MEV. Os
dados serdo tabulados e enviados para analise estatistica.

Objetivo da Pesquisa:

Objetivo Primario:

Avaliar clinicamente o efeito de uma solucdo contendo proantocianidina a 2 e 5% ou da inclusédo de
proantocianidina em adesivo na longevidade de restauracdes de lesdes cervicais ndo cariosas.

Endereco: Rua Cel. Nunes de Melo, 1127

Bairro: Rodolfo Tedfilo CEP: 60.430-270

UF: CE Municipio: FORTALEZA

Telefone: (85)3366-8344 Fax: (85)3223-2903 E-mail: comepe@ufc.br

Pagina 01 de 03
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Continuagdo do Parecer: 640.695

Objetivo Secundario:

Avaliar clinicamente ¢ efeito da aplicacdo de solug¢édo de proantocianidina a 2 % antes da aplicacéo do
sistema adesivo convencional simplificado, imediatamente apds a confeccdo das restauracdes e nos
periodos de 6, 12 e 18 meses.

Avaliar clinicamente o efeito da aplicacdo de solugcdo de proantocianidina a 5% antes da aplicagéo do
sistema adesivo convencional simplificado, imediatamente apés a confeccido das restauracdes e nos
periodos de 6, 12 e 18 meses.

Avaliar clinicamente o efeito da proantocianidina a 2% (em volume) incorporada a um adesivo convencional
simplificado, imediatamente apds a confec¢éo das restauracdes € nos periodos de 6, 12 € 18 meses.
Avaliar clinicamente o efeito da proantocianidina a 5% (em volume) incorporada a um adesivo convencional
simplificado, imediatamente apds a confeccdo das restauracdes e nos periodos de 6, 12 e 18 meses.
Avaliar a presenca de fendas na interface dente/restauracdo através de andlise em MEV das réplicas feitas
imediatamente apés a confeccéo das restauragdes e nos periodos de 6, 12 e 18 meses.

Avaliacao dos Riscos e Beneficios:

A pesquisa apresenta risco minimo, sendo representado pela possivel quebra da restauracéo, que se
ocorrer devera ser substituida o quanto antes.

Quanto aos beneficios, ressalta-se que, essa modificacao do sistema adesivo podera levar a um aumento
da durabilidade das restauracdes adesivas.

Comentarios e Consideragdes sobre a Pesquisa:
A pesquisa esta bem delineada e contempla todos os requisitos metodologicos e éticos para sua realizacéo.

Consideragoes sobre os Termos de apresentagao obrigatdria:

A pesquisadora apresentou ac COMEPE: folha de rosto devidamente preenchida e assinada pela chefia do
Departamento de Odontologia restauradora, TCLE adequado, Orcamento, Cronograma detalhado, Curriculo
Lattes da pesquisadora principal, Carta de encaminhamento a este comité, Autorizacdo do Laboratdrio
Multidisplinar de Dentistica, Declaracdo de Concordancia dos pesquisadores envolvidos.

Enderego: Rua Cel. Nunes de Melo, 1127

Bairro: Rodolfo Teofilo CEP: 60.430-270
UF: CE Municipio: FORTALEZA
Telefone: (85)3366-5344 Fax: (85)3223-2903 E-mail: comepe@ufc.br
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Continuagao do Parecer: 640.695

Recomendacdes:

Conclusdes ou Pendéncias e Lista de Inadequacdes:
N&o ha pendéncia documental

Situagao do Parecer:

Aprovado

Necessita Apreciagao da CONEP:
N&o

Consideragoes Finais a critério do CEP:

FORTALEZA, 08 de Maio de 2014

Assinador por:
FERNANDO ANTONIO FROTA BEZERRA

(Coordenador)
Enderego: Rua Cel. Nunes de Melo, 1127
Bairre: Rodolfo Teofilo CEP: 60.430-270
UF: CE Municipio: FORTALEZA
Telefone: (85)3366-8344 Fax: (85)3223-2903 E-mail: comepe@ufc.br
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ANEXO B - Registro Brasileiro de Ensaios Clinicos

USU&RO

SUBMSSOFS  PENDENQS
. parfil I
REGISTRO BRASILEIRO DE VpSEbOl a (0 000 Painel 2k

© Ensaios Clinicos

PT| ES| EN

NOTICIAS | SOBRE | AJUDA | CONTATO (—

BLISCA AVANCADA

e s sy | TRIAL: RBR-366MBJ EFETTO DE UM AGENTE NATURAL EXTRAIDO DA SEMENTE DE UVA NA
LONGEVIDADE DE RESTAURAGGES ADESIAS: ESTUDO CLINICO

Observagoes

1. Identificagda do ensaio: O titulo cientifico do estudo deve ser exatamente igual ao que consta no documento de aprovacio pelo Comité de Etica. Somente
a primeira letra, s nomes das doencas, dos procedimentos e/ou drogas no titulo devem estar em caiva alta. Néo deve haver pontuacdo no final da sentenca.
Exvemplos: “A Efetividade da bandagem funcional em pacientes com osteoartrite de jostho - ensaio clinico randomizado: estudo ploto” ou “Estudo Fase [1h,
randomizado e controlada por placeb para avaliar a eficacia clinica e seguranca da Terapia de Indugdo e de Manutencdo com BMS-936557 em individuos com
Colite Uicerativa (LC) ativa” ou “Ateragdes na expressio génica do tecido gastrico e intestinal de pacientes diabéticos tipo 2 submetidos 3 Gastroplastia
Redutora a Y-ROUX".

Situagdo: Fechado




