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Resumo

Introducao — O objetivo desta pesquisa foi avaliar in vitro a microinfiltracao marginal na interfa-
ce da parede gengival de cavidades Classe || em molares deciduos restaurados com resina
composta fotopolimerizavel (Z100™, 3M Corporation), utilizando vérios adesivos dentinérios de
frasco unico: Prime & Bond® 2.1 (Dentsply International Inc.), One Step® (Bisco Inc.), Optibond®
AlO (Kerr Corporation), Single Bond (83M Corporation), Bond-1¢ (Pentron Clinical Technologies,
LLC) e um convencional, de frascos separados (Scotchbond™ Multi Uso Plus, 3M Corporation),
que representou o grupo controle. Material e Métodos — A amostra se constituiu de 24 molares
deciduos, divididos em grupos equivalentes, nos quais foram feitos 48 preparos cavitarios Clas-
se Il (MO-OD). Em cada dente foram aplicados dois adesivos diferentes, nas respectivas cavida-
des (MO-OD). Apds serem restaurados com o compdsito, os dentes foram armazenados em
agua destilada e, posteriormente, termociclados (700 ciclos, a 5 e 55°C), impermeabilizados em
solugéo corante (nitrato de prata a 50%) e seccionados. A avaliagdo da microinfiltragéo foi feita
por meio do sistema de analises morfométricas no Laboratério de Informatica dedicado a Odon-
tologia (LIDO), da Faculdade de Odontologia da Universidade de S&o Paulo, utilizando-se o soft-
ware Image Lab. Resultados — As médias dos valores de microinfiltragcdo (mm) para os adesivos
avaliados foram: One Step® — 0,13; Prime & Bond® 2.1 — 0,27; Scotchbond™ Multi Uso Plus —
0,28; Single Bond - 0,29; Bond-1® - 0,34, Optibond® AIO - 0,37. Conclusdes — Apds a andlise
estatistica dos resultados (Kruskal-Wallis) concluiu-se que todos os grupos apresentaram baixos
valores de microinfiltragéo e ndo houve diferencas estatisticamente significantes (p < 0,05) entre
0s materiais avaliados.
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Abstract

Introduction — The purpose of this study was to evaluate the marginal microleakage in interfa-
ces between the gingival edges of the proximal box of Class Il cavities and several adhesive
monocomponent systems. So that, five different single bottle systems were applied on deciduous
molars restored with a light-cured composite resin (Z100™, 3M Corporation), as follows: Prime &
Bond® 2.1 (Dentsply International Inc.), One Step® (Bisco Inc.), Optibond® AlO (Kerr Corporation),
Single Bond (3M Corporation), Bond-1° (Pentron Clinical Technologies, LLC). A conventional
system with separate bottles (Scotchbond™ Multi-Purpose Plus, 3M Corporation) was used as
the control group. Material and Methods — Samples comprised 24 deciduous molars divided in
six groups of four teeth, in which 48 Class Il cavity preparations (MO-OD) were made. Two
different adhesives bonded to dentin were applied in the respective cavity of each tooth (MO-
OD). The teeth were restored with a composite resin and stored in distilled water. Subsequently,
they were thermocycled (700 times of 5°C and 55°C), waterproofed by staining solution (50%
silver nitrate), and sliced. Microleakage evaluation was performed by a morphometric analysis
system in the Laboratory of Dentistry Computer Science (LDCS) at School of Dentistry at S&o
Paulo University, using the software Image Lab. Results — The following microleakage values
(mean) were observed for the adhesive systems evaluated: 0.13 mm (One Step®), 2.1 to 0.27 mm
(Prime & Bond®), 0.28 mm (Scotchbond™ Multi Purpose Plus), 0.29 mm (Single Bond), 0.34 mm
(Bond-1%), and 0.37 mm (Optibond® AlO). Conclusions — After the statistical analysis (Kruskal-
Wallis), it was concluded that all groups showed low microleakage values, despite no statistically
significant differences (p < 0.05) were detected among the materials evaluated.
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Introducao

Denomina-se microinfiltracdo a passagem de bacté-
rias, fluidos, moléculas ou ions entre a parede do prepa-
ro cavitario e o material restaurador aplicado a ela.

A técnica do condicionamento &cido do esmalte, in-
troduzida originalmente em 1955 por Michael Buonoco-
re, permitiu um grande avango no estudo dos sistemas
adesivos em Odontologia sendo aceita como um pro-
cesso rotineiro, desde o inicio da década de 70e.

Nos ultimos anos, as pesquisas tém se direcionado
ao desenvolvimento de sistemas adesivos que promo-
vam adesdo ao esmalte e a dentina. O esmalte é um te-
cido basicamente de estrutura prismatica, representado
em 96% por minerais, 4% por agua e proteinas A denti-
na, por sua vez, apresenta uma estrutura basicamente
tubular, constituida basicamente por 70% de hidroxia-
patita, 18% de colageno e 12% de agua3. Devido a es-
tas diferencas, o mecanismo de adesdo a dentina se
torna muito mais complexo, em comparacao ao esmal-
ter’. A falta de compatibilidade dos adesivos resinosos
hidrofébicos com a dentina hidrofilica também dificulta
a adesédo. Além disso, o “smear layer”, que corresponde
a uma camada de 1 a 5 ym composta de sangue, 0Oleo,
bactérias, saliva, esmalte e fragmentos, comumente
produzidos durante o preparo cavitario, pode compro-
meter a unido a dentina, impedindo o contato intimo en-
tre a resina e a dentina, interferindo, por conseqténcia,
na qualidade da camada hibrida produzidaz.

A evolugdo dos adesivos dentinarios promoveu uma
melhoria significante de suas forcas adesivas. Os produ-
tos atuais sdo mais resistentes, bem como, requerem téc-
nica de aplicagcao mais simples, a fim de aumentar a pra-
ticidade e diminuir o tempo de trabalho para o profis-
sional”. Com o surgimento dos adesivos monocomponen-
tes, no qual o primer e o bond estdo no mesmo frasco,
houve diminuicdo do numero de passos operatérios e
uma maior homogeneidade da mistura desta composicao.
Van Landuyt et al.?s (2006) verificaram que a aplicagcéo de
um agente hidrofébico na dentina, aumenta a efetividade
da adeséo, quando do uso de um sistema de frasco unico
(One-step self-etch) apesar de aumentar o nimero de
passos operatoérios. Os autores também verificaram que o
condicionamento acido em dentina deve ser evitado, a fim
de evitar a diminuicdo das forcas adesivas, com
comprometimento da longevidade das restauracoes.

Os sistemas “self-etching primers” contém primers
que possuem mondmeros acidos em sua composicao,
com alto valor de pH, em comparacéo aos acidos tradi-
cionais utilizados. Esta caracteristica faz deste material
um agente menos agressivo em relacao ao grau de
desmineralizagcao do substrato e, teoricamente, a dife-
renca entre a area desmineralizada e a penetrada pelo
adesivo seria limitada ou ausente, devido impregnagao
simultdnea do mondmero hidrofilico na area descalcifi-
cada, incorporando o “smear layer’ no processo de
adesdo=.

Atualmente, alguns sistemas sdo acompanhados de
um agente condicionador ndo lavavel, para economia
de tempo de trabalho. Ha pouco tempo, surgiu uma ou-
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tra forma de adesivo simplificado, que contém o acido,
o primer e o0 adesivo no mesmo frasco, denominado “all-
in-one”, um sistema autocondicionante que requer uma
técnica de aplicacdo bastante simples, diminuindo a
sua sensibilidade. Contudo, o estudo de Myaki e Bal-
ducis (2005) demonstrou que o uso de um sistema ade-
sivo autocondicionante (Prompt L-Pop) ou com condi-
cionador nao lavavel (NRC) resultou em maiores valores
de microinfiltracdo, em comparagao ao sistema de pas-
sos multiplos (Prime & Bond® NT). A secagem exces-
siva, quando do uso de sistemas autocondicionantes,
resultou em colapso das fibras colagenas e propiciou
maiores valores de infiltragcdo. Ao contrario, 0 excesso
de solvente do mondmero ou de agua residual produziu
diluicdo ou incompleta polimerizacéo da resina, levando
a uma severa nanoinfiltragdo!2.

Finger e Fritz (1996) avaliaram in vitro a forga de re-
sisténcia de unido ao cisalhamento de cinco adesivos
comerciais de frasco Unico para dentina e esmalte. Os
resultados mostraram valores entre 23 a 35 MPa em es-
malte e entre 3,5 a 25 MPa na dentina. A andlise por mi-
croscopia (500X) mostrou que as camadas hibridas
tiveram de 2 a 10 pm de espessura. Al-Salehi e Burket
(1997) afirmaram, com base em uma reviséo de litera-
tura, que existe pouca padronizacdo das metodologias
utilizadas em testes de resisténcia adesiva a dentina de
diversos sistemas disponiveis, principalmente no que se
refere a espessura do adesivo, tipo e profundidade da
dentina testada, secagem ou manutencdo da umidade
da dentina e a auséncia ou nao da termociclagem.

Van Meerbeek et al?” (1996) verificaram, por meio de
microscopia de transmissdo, que tanto o adesivo
Scotchbond™ Multi Uso, de 2 frascos como o Opti-
bond® AIO, de frasco unico, estabeleceram adesdo mi-
cromecanica, com formacado da camada hibrida. Entre-
tanto, a camada hibrida do sistema monocomponente
foi mais uniforme, acido resistente e com densidade elé-
trica. J& o estudo de Wang e Spencerz (2005), que ava-
liou a interface entre seis adesivos monocomponentes
constatou diferencas entre as espessuras da camada
hibrida formada, com variagées de 4,1 a 9,2 um, atribui-
das devido a composicédo de cada um, ou a habilidade
de tolerancia a agua durante a infiltracdo do monémero
resinoso na area desmineralizada.

El Kalla e Garcia-Godoy® (1998) encontraram
algumas variagdes no processo de hibridizagéo da
dentina de dentes deciduos e permanentes, durante o
uso de adesivos dentinarios monocomponentes. Os
padrées de penetragcdo nos tubulos dentinarios foram
diferentes, conforme o tipo de adesivo sendo que, a
espessura da camada hibrida em dentes permanentes
foi maior.

De acordo com Provasi et al*® (1999) a realizagao do
condicionamento acido resulta em menores valores de
microinfiltracédo, independentemente do adesivo utiliza-
do, em molares deciduos. Contudo, apés o tratamento,
0s autores ndo observaram diferenca estatisticamente
significante para todos os adesivos avaliados. O efeito
do condicionamento dentinario sobre as forgas de resis-
téncia adesivas em esmalte e em dentina também foi
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analisado por Barkmeier et al2 (1999), variando-se o
modo de aplicacdo de um adesivo monocomponente
(Prime & Bond® 2.1). Os resultados mostraram que n&o
houve diferencas estatisticamente significante (p<0,05)
entre os valores encontrados em esmalte ou em denti-
na, utilizando-se os trés modos de aplicagdo do adesi-
vo. O condicionamento &cido ndo aumentou a forca de
resisténcia de unido. Atualmente, o agente condiciona-
dor mais utilizado tém sido o acido fosférico em concen-
tragdes que variam entre 34 a 37%.

Muitas pesquisas avaliam a eficacia dos adesivos a
dentina dos dentes permanentes, porém poucos S&0 0S
trabalhos encontrados com relacdo aos dentes deci-
duoss®,

Assim, o objetivo deste trabalho é avaliar a microinfil-
tracdo marginal na interface da parede gengival da cai-
xa proximal de cavidades Classe I, de molares deci-
duos, restaurados com resina composta, utilizando di-
versos sistemas adesivos monocomponentes.

Material e Métodos

A amostra se constituiu de 24 molares deciduos ex-
traidos, higidos, provenientes do Banco de Dentes De-
ciduos da FOUSP, divididos aleatoriamente em 6 gru-
pos de 4 dentes cada. Em cada molar foram prepara-
das duas cavidades nas faces proximais (O-M e O-D),
sendo aplicados 2 adesivos dentinarios diferentes, um
em cada cavidade.Os grupos, de acordo com os fato-
res de variagao introduzidos foram: G1: Scotchbond™
Multi Uso Plus (3M Corporation) + Z100™ (3M Corpora-
tion) — Grupo controle; G2: Prime & Bond® 2.1 (Dentsply
International Inc.) + Z100™ (3M Corporation); G3: One
Step® (Bisco Inc.) + Z100™ (3M Corporation); G4: Opti-
bond® AIO (Kerr Corporation) + Z100™ (3M Corpora-
tion); G5: Single Bond (8M Corporation) + Z100™ (3M
Corporation); G6: Bond-1® (Pentron Clinical Technolo-
gies, LLC) + Z100™ (3M Corporation).

Apods a limpeza das cavidades, os preparos cavita-
rios foram realizados, com broca carbide 329, sob alta
rotacdo, sendo a forma da caixa proximal convergente
para oclusal, com os angulos internos arredondados. As
medidas de profundidade e largura foram conferidas
por um compasso de pontas secas. Os adesivos foram
aplicados por meio de pincéis, conforme as instru¢des
dos fabricantes, apés condicionamento de gel acido
por 15 segundos, lavagem e secagem com jato de ar
por 2 segundos. Em seguida se adaptou uma matriz de
aco pré-contorneada (5 mm), montada em porta-matriz
tipo toflemire. A resina foi inserida em camadas, pela
técnica incremental, com auxilio de um Hollenback, ini-
ciando-se na caixa proximal, polimerizando-se cada
porcdo por 40 segundos. Apds o término da restaura-
cdo, procedeu-se a remocdo da matriz e ao acabamen-
to com brocas diamantadas de série extrafina (K.G. So-
rensen). Apés 1 dia de armazenamento em agua desti-
lada, os dentes foram polidos com discos de Soft-Lex.
Em seguida, foram armazenados em agua destilada por
mais uma semana, a temperatura ambiente e entéo,
submetidos a ciclagem térmica, por meio de uma ma-

quina fabricada pela Etica Engenharia Ltda, pertencen-
te ao Departamento de Odontopediatria da FOUSP, utili-
zando-se 700 ciclos, a temperatura dos banhos entre 5
e 55°C, durante 30 segundos em cada banho, com
intervalo de 6 segundos. Posteriormente, os dentes fo-
ram impermeabilizados com esmalte de unha vermelho,
aplicado em duas camadas, deixando-se uma janela de
1 mm ao redor das restauragdes. Foi feita imersdo dos
elementos dentarios em solugcdo de nitrato de prata a
50% por 2 horas, em um becker plastico, no escuro. Em
seguida, foram lavados em agua destilada por 1 minuto
e deixados sob luz fluorescente por 8 horas. Os dentes
foram incluidos em resina epoxica, contida em formas
de gelo previamente vaselinadas. Apds 24 horas, 0s
blocos de resina foram removidos e foi feito o secciona-
mento das amostras, no sentido longitudinal (mésio-dis-
tal), com a maquina Labcut (Eltec), do Departamento de
Dentistica da FOUSP, utilizando-se um disco diamanta-
do de alta rotag&o. A avaliagdo da microinfiltragéo foi
realizada por meio do sistema de analise morfométrica,
desenvolvido no Laboratério de Informatica dedicado a
Odontologia (LIDO), da FOUSP, utilizando-se um mi-
croscopio acoplado a um computador e o software Ima-
ge Lab. O avaliador foi calibrado previamente ao levan-
tamento dos dados.

A anélise estatistica foi realizada com auxilio do
software GMC 7.7, utilizando-se o teste Kruskal-
Wallis.

Resultados

Os resultados obtidos demonstraram que os seis
grupos de restauragcdes, com o emprego dos ade-
sivos avaliados propiciaram valores pequenos de mi-
croinfiltragc&o, cujas médias estdo representadas na
Tabela 1.

Tabela 1. Tabela das médias dos valores de microinfiltra-
¢ao (mm)

SMUP  P&B 0.S.

OPTIB SB B1

1 0,44 0,02 0,35 0,14 0 0,51
2 0 0,26 0,53 0,35 1,08 0,7
3 0,36 0,44 0 0,78 0,09 0,11
4 0,2 0,27 0 0,35 0,13 0,15
5 0,29 0 0 0,47 0,26 0,79
6 0,55 0,57 0 0,3 0,6 0,15
7 0,38 0,21 0 0,52 0 0

8 0,06 0,43 0,14 0,08 0,2 0,34

Média 0,28 0,27 0,13 0,37 0,29 0,34

MPP: Scotchbond™ Multi Uso Plus — Grupo de controle
P&B: Prime & Bond® 2.1.

0.S.: One Step®

OPTIB: Optibond® AIO

SB: Single Bond

B1: Bond-1®

O Gréfico 1 representa os valores das médias das mi-
croinfiltracées (mm), nas secc¢des vestibular e lingual,
para os seis adesivos avaliados. As Figuras 1, 2 e 3 re-
presentam os diversos graus de microinfiltracdo nos di-
ferentes materiais avaliados.
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Gréfico 1. Valores das médias das microinfiltragcées (mm) nas
seccoes vestibular e lingual (SMUP = 0,28, P&B =
0,27, 0.S. - 0,13, OPTI = 0,37, SB = 0,29, B1 = 0,34)

Figura 1. Fotomicrografia representando auséncia de mi-
croinfiltracdo na margem cervical da restauracao
utilizando adesivo

Discusséao

A microinfiltracdo presente na interface dente-restau-
racdo tém sido estudada, visto que, pode causar inju-
rias ao 6rgao pulpar, céaries secundarias, hipersensibili-
dade dentinaria e influenciar na longevidade das restau-
racdes. Na literatura verifica-se que varios sdo os testes
utilizados para avaliar o grau de microinfiltracéo, com
variagdo da metodologia em relagédo ao corante utili-
zado, numero de ciclos e temperatura empregados na
termociclagem, e dispositivos utilizados para a medic&o
do grau de infiltragao, propriamente dita.

Poucos estudos de acompanhamento clinico foram
realizados in vivo e isso, provavelmente se deve as difi-
culdades de manejo e acompanhamento de pacientes

Figura 2. Fotomicrografia representando microinfiltracao
moderada na margem cervical de restauracao uti-
lizando adesivo

Figura 3. Fotomicrografia representando maior grau de mi-
croinfiltracdo na margem cervical de restauracao
utilizando adesivo

infantis. Além disso, as pesquisas clinicas tornam-se difi-
ceis em funcéo das modificagcdes que os sistemas ade-
sivos sofrem em tdo pequeno intervalo de tempo. Ou se-
ja, quando o material deixa de ser dogmatico e apresen-
ta subsidios sustentatérios provavelmente ele ja tenha
sido substituido ou sofrido alguma alteragéo significante,
dificultando sobremaneira o processo de avaliacéo.
Contudo, é nosso ponto de vista, que o suporte de
investigacdes clinicas seja muito importante, pois permi-
te a obtencéo de informacdes reais sobre os possiveis
efeitos do estresse oclusal mecanico na cavidade bucal.

Os resultados desta pesquisa mostram baixos valores
de microinfiltracdo quando do uso de adesivos monocom-
ponentes (Prime & Bond® 2.1, Dentsply International Inc;
Optibond® AlIO, Kerr Corporation; Bond-1¢, Pentron
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Clinical Technologies — LLC; One Step®, Bisco Inc.; Single
Bond, 3M Corporation); e ndo estatisticamente diferentes
daquele observado para o Scotchbond™ Multi Uso Plus
(83M Corporation). Isso leva a concluir que os adesivos
monocomponentes podem ser eleitos pela praticidade e
economia de tempo de trabalho, principalmente quando
do atendimento clinico em Odontopediatria, se
comparado aos sistemas de adesdo convencionais, de
dois frascos, sem, com isso, perder em qualidade. Finger
e Fritzto (1996) verificaram altos valores de resisténcia
adesiva em dentina, para o sistema adesivo One Step, de
frasco unico. Se comparar os resultados de for¢a de resis-
téncia adesiva ao de microinfiltracdo deste experimento,
observa-se que o adesivo One Step apresentou valores
extremamente baixos de microinfiltracdo (0,13 mm) (e
altos valores de), resisténcia adesiva®, o que leva a
sugerir que quanto menor a microinfiltracdo, maior sera a
forca de resisténcia de adesdo apresentada pelo adesivo
e melhor a sua qualidade. Retieft® (1994) constatou que a
resisténcia ao cisalhamento de aproximadamente 21 MPa
poderia reduzir a infiltracdo marginal a zero. Contudo,
mais pesquisas devem ser direcionadas para analisar a
relagdo entre microinfiltragdo/resisténcia adesiva existente
quando do uso de sistemas adesivos dentinarios.

Nikaido et al.*¢ (1997) verificaram que a resisténcia de
unido a dentina aumentou quando foi aplicado duas ca-
madas de adesivo na superficie dentinaria de dentes
bovinos. Ja Swift et al.22 (1998) verificaram que multiplas
aplicacbes de adesivos diminuiram a forca de resistén-
cia de unido da maioria dos adesivos avaliados. Consi-
derando-se que a espessura do adesivo pode interferir
na adesao do material restaurador, torna-se imprescin-
divel seguir a técnica adequada. Nesta pesquisa tam-
bém foi observado que além do numero de camadas,
outros fatores podem influenciar na ades&o, como a
umidade da dentina ou o tipo de compdsito utilizado.
Swift et al2 (1998) sugeriram, com base nos resultados
de sua pesquisa, que a diferenca de composicdo quimi-
ca dos sistemas de adeséo pode influenciar nos valores
obtidos de resisténcia adesiva. Em seus resultados os
autores verificaram que os adesivos monocomponentes
que continham solvente a base de acetona e alcool
obtiveram valores de resisténcia adesiva maiores que o
de base aquosa. Constatou-se que a maioria dos siste-
mas de frasco unico teve maior resisténcia adesiva que
0s convencionais, de dois frascos, com excecdo do
Syntac Single Component (Vivadent), que representa
um sistema adesivo monocomponente, cujo solvente é
a base de agua. Os resultados desta pesquisa, en-
tretanto, ndo revelaram diferencas estatisticamente sig-
nificante entre estes dois sistemas. Wang e Spencerz
(2005) detectaram diferencas entre seis adesivos
dentinarios monocomponentes, no que se refere a
espessura da camada hibrida formada, que variou de
4,1a9,2 um.

Com relagao a umidade, observa-se que muitos estu-
dos preconizam que nao se realize secagem excessiva
da superficie dentinariat*-417 para impedir o colapso
das fibras colagenas, ja que a maioria dos primers ou
associag¢oes primer/adesivos sao hidrofilicos. Contudo,

Charlton e Beatty® (1994) ndo encontraram diferencas
significantes com relacdo a dentina seca ou Umida. Co-
mo n&o foi o propdsito deste experimento comparar a
eficacia dos materiais quanto a selecédo de dentina seca
ou hidratada, optou-se por executar esta Ultima opgcao
por apresentar maior respaldo cientifico.

Na literatura, verifica-se que com a evolucéo dos ade-
sivos dentindrios, houve maior interesse dos fabricantes
em diminuir o0 numero de passos operatorios. Assim 0s
sistemas monocomponentes, que contém o primer e 0
bond num s6 frasco, surgiram para propiciar maior prati-
cidade ao clinico geral no exercicio de suas funcdes. En-
tretanto, Van Landuyt et al? (2006) constataram que a
transformacdo de um adesivo de monocomponente, de
passo Unico para um sistema de dois passos, por meio
da insercao de determinados procedimentos operatorios
resultaram em maiores valores de forca adesiva, apesar
dessa diferenca nao ser estatisticmante significante.

Atualmente, os sistemas autocondicionantes, desen-
volvidos com o mesmo propodsito, vém sendo emprega-
do por diversos profissionais. Os sistemas denominados
“all in one”, contem o primer, o bond o agente condicio-
nador no mesmo frasco.

N&o se sabe, contudo, o efeito que o acido presente
nos sistemas poderia acarretar na estrutura dentinaria e
na vitalidade do 6rgéo pulpar a longo prazo, ja que nao
h& lavagem para remog¢ao do agente condicionador.

Outro fator a ser considerado é com relagado a cama-
da hibrida formada. Alguns autores como Nikaido et
al.rs (1997) afirmaram que a camada hibrida formada
em dentes deciduos € menor que a dos permanentes.
Cabral et al4 (1996) afirmaram que o pré-tratamento
imposto a dentina, utilizando-se &cido fosférico ou
maleico 10%, que removiam o “smear layer”, produzir-
am uma camada hibrida eficiente no selamento dos ca-
naliculos dentinarios. Quanto a penetracdo do adesivo
“all in one” dentro dos tubulos dentinarios, verifica-se
que a falta de penetracao total poderia resultar na
formacédo de espacamentos e de uma zona néo
hibridizada, que poderia acarretar em prejuizos na ade-
s80 a estrutura dentéria e microinfiltragaos 1120

Assim, o surgimento continuo de novos materiais ade-
Sivos como 0s monocomponentes e autocondicionan-
tes, leva a necessidade de mais estudos clinicos longi-
tudinais em relagéo a estabilidade de ades&o ao subs-
trato dentario, bem como o selamento das areas margi-
nais do preparo cavitario. Contudo, esses sistemas séo
promissores e constituem uma boa alternativa, princi-
palmente porque facilitam a técnica adesiva e garantem
menor influéncia de variaveis inerentes ao processo?. E
preciso prever 0 comportamento das restauragdes ade-
sivas ao longo do tempo na cavidade oral, que repre-
senta um ambiente que certamente exerce influéncia
sobre o perfil clinico das restauracoess.

Conclusodes
Com base na metodologia empregada e nos resulta-

dos obtidos, conclui-se que:
1. Todos os adesivos avaliados apresenta microin-
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filtracdo nas margens cervicais dos preparos cavitarios
em graus variados. Ndo houve diferenca estatisticamen-
te significante entre os grupos quando comparados
entre si (p < 0,05).

2. Apesar da auséncia de diferenca estatisticamente
significante entre os grupos, observa-se que o sistema
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de frasco unico One Step apresenta os menores valores
de microinfiltracdo e o Optibond® AIO e Bond-1° os
maiores (0,37 e 0,34 mm) respectivamente; uma situa-
c¢do intermediaria foi encontrada para os materiais
Scotchbond™ Multi Uso Plus (0,28 mm), Prime & Bond®
(0,27 mm) e Single Bond (0,29 mm).
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Abstract

Introduction — The purpose of this study was to evaluate the marginal microleakage in interfa-
ces between the gingival edges of the proximal box of class Il cavities and several adhesive
monocomponent systems. So that, five different single bottle systems were applied on deciduous
molars restored with a light-cured composite resin (Z100™, 3M Corporation), as follows: Prime &
Bond® 2.1 (Dentsply International Inc.), One Step® (Bisco Inc.), Optibond® AlO (Kerr Corporation),
Single Bond (3M Corporation), Bond-1° (Pentron Clinical Technologies, LLC). A conventional
system with separate bottles (Scotchbond™ Multi-Purpose Plus, 3M Corporation) was used as
the control group. Material and Methods — Samples comprised 24 deciduous molars divided in
six groups of four teeth, in which 48 class Il cavity preparations (MO-OD) were made. Two
different adhesives bonded to dentin were applied in the respective cavity of each tooth (MO-
OD). The teeth were restored with a composite resin and stored in distilled water. Subsequently,
they were thermocycled (700 times of 5°C and 55°C), waterproofed by staining solution (50%
silver nitrate), and sliced. Microleakage evaluation was performed by a morphometric analysis
system in the Laboratory of Dentistry Computer Science (LDCS) at School of Dentistry at Sao
Paulo University, using the software Image Lab. Results — The following microleakage values
(mean) were observed for the adhesive systems evaluated: 0.13 mm (One Step®), 2.1 to 0.27 mm
(Prime & Bond®), 0.28 mm (Scotchbond™ Multi Purpose Plus), 0.29 mm (Single Bond), 0.34 mm
(Bond-1%), and 0.37 mm (Optibond® AlO). Conclusions — After the statistical analysis (Kruskal-
Wallis), it was concluded that all groups showed low microleakage values, despite no statistically
significant differences (p < 0.05) were detected among the materials evaluated.

Key words: Dentin bonding agents; Dental leakage, Primary dentition

Introduction

Microleakage was defined as the passage of bacteria,
fluids, molecules or ions through micro gaps between
the cavity preparation wall and the material for
restoration applied on itz.

The acid-etch enamel technique, developed by
Michael Buonocore in 1955, has allowed a significant
progress regarding to knowledge of adhesive systems
adopted in Dentistry, being accepted as a routine
technique, since the beginning of seventiess.

In the last years, several studies have been develo-
ped in order to create efficient bonding systems that
promote adhesion to enamel and dentin. The enamel is
a dental tissue with prismatic structure, consisting of
96% minerals, and 4% water and proteins. The dentin,
in its turn, presents a tubular structure made-up of 70%
hydroxyapatite, 18% collagen, and 12% water3. Due to
these differences, bonding mechanisms to dentin
became more complex than bonding to enamel’.
Additionally, the lack of compatibility between
hydrophobic resinous adhesives and hydrophilic dentin
also makes the adhesion difficult. Moreover, the smear

layer corresponds to a layer raging from 1 to 5 pm of
blood, oil, bacteria, saliva, enamel and fragments,
which were produced during the cavity preparation.
This layer could influence on bonding the resin to
dentin, preventing the close contact between them,
and, consequently, interfering in the quality of the
hybrid layer produced?.

The dentin bonding agents’ evolution has promoted
a significant improvement of adhesive strength. Current
products are more resistant than old ones, as well
as, they require simplified application techniques,
improving the practicability of the procedure
and reducing the manipulation time wasted by
the practitioner. Within the monocomponent
adhesive materials arising, in which the primer and
the bonding agent are in a single bottle system, the
number of application steps was reduced, and the
material composition achieved better mixture
homogeneity.

According to Van Landuyt et al?s (2006), in spite of
increasing the number of application steps, the additio-
nal application of a hydrophobic bonding agent to den-
tin improved bonding effectiveness, when a single
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bottle system was used (One-step self-etch). The
authors also reported that the dentin acid etching must
be avoided, in order to prevent reduction in the
adhesive strength, compromising the longevity of
restorations.

The self-etching systems contain primers that compri-
se acid monomers with higher pH values when compa-
red with the traditional ones. Therefore, these bonding
agents are less aggressive regarding to the deminerali-
zation degree of the substrate. Theoretically, the diffe-
rence between the demineralized area and the adhesive
infiltrated one would be limited or absent, due to simulta-
neous hydrophilic monomer impregnation on the de-
calcified area, including the smear layer in the bonding
process?.

At present, some adhesive systems keep a non-
rinse conditioner agent to save the manipulation time.
Recently, simplified adhesive systems have been
introduced. These self-conditioner systems, called all-
in-one adhesive, contain the acid, the primer, and the
bonding agent in a single bottle, which require a very
simplified application technique, reducing post-
treatment sensitivity. Nevertheless, Myaki and
Balduci®s (2005) concluded that the application of a
self-etching adhesive system (Prompt L-Pop) or a non-
rinse conditioner (NRC) system resulted in higher
microleakage values when compared with multiple
step adhesive system (Prime & Bond® NT). Excessive
dry bonding of self-etching systems caused collapse
of the collagen matrix providing higher resin
infiltration. On the contrary, the excess of monomer
solvent or residual water resulted in dilution or
incomplete polymerization of resin leading to severe
nanoleakage formation:2.

Finger and Fritzzo (1996) evaluated in vitro shear bond
strengths to teeth of five commercial single bottle
bonding agents to dentin and enamel. The results
showed that mean shear bond strengths were between
23 and 35 MPa to enamel, those to dentin between 3.5
and 25 MPa. Microscopic analysis (500X) showed that
all adhesives produced hybrid layers between 2 and 10
um thick. Based on the literature review, Al-Salehi and
Burkeit (1997) assumed that there was little
standardization for the techniques used to evaluate
bond strengths to dentin of several adhesive systems
available; particularly, regarding to film thickness, type
and depth of dentin evaluated, dentin surface conditions
(dry or moist), and either the presence or absence of
thermocycling.

Van Meerbeek et al?” (1996) observed, by transmi-
ssion electron microscopy, that either the adhesive
Scotchbond™ Multi Purpose (two bottles) or Optibond®
AlO (one bottle) had micromechanical adhesion with
formation of the hybrid layer. However, the hybrid layer
of the monocomponent system showed the best perfor-
mance regarding to ultrastructure uniformity, acid re-
sistance, and electron density. On the other hand,
Wang and Spencerz (2005) evaluated the hybrid layers
in interfaces between dentin and six one-bottle
adhesive systems. The authors found hybrid layers
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thickness variable, ranged from 4.1 to 9.2 pm for the six
adhesive systems, according to the adhesive
composition or the ability to tolerate water during the
infiltration of the resinous monomer into the deminerali-
zed matrix.

El Kalla and Garcia-Godoy® (1998) found a variety of
conditions on the dentin hybridization process of deci-
duous and permanent teeth, using monocomponent
dentin bonding agents. The standards of infiltration
through dentinal tubules were variable according to the
type of adhesive in which the hybrid layer thickness was
wider in permanent teeth.

According to Provasi et al.® (1999), the acid self-
etching system results in lower microleakage values,
independently of the adhesive type on deciduous
molars. Nevertheless, after the treatment, the authors
did not observe statistically significant difference for all
the evaluated adhesives. The effect of acid
conditioning of dentin on bond strengths to enamel
and dentin was also evaluated by Barkmeier et al.?
(1999), varying the application regimens using a one-
component dental adhesive system (Prime & Bond®
2.1). Results showed that there was no significant
difference (p < 0.05) among the bond strengths in
either the enamel or the dentin groups using the three
application regimens. The acid etching did not
increase bond strengths. At present, the phosphoric
acid with concentration ranged from 34 to 37% has
been the most used etching agent.

Several trials evaluated the dentin adhesive effective-
ness for the permanent teeth; however, fewer works
were found regarding to deciduous teeths:®.

Therefore, the objective of this work was to
evaluate the marginal microleakage in interfaces
between the gingival edges of the proximal box of
class Il cavities and several adhesive monocom-
ponent systems, on deciduous molars restored with a
composite resin.

Material and Methods

Samples comprised 24 healthy deciduous extracted
molars, originally provided from the Bank of Deciduous
Teeth of the FOUSP. All selected molars were then
randomly assigned to six groups of four teeth each.
Two cavities were prepared on the proximal face of
each molar (O-M and O-D), in which two different
adhesives bonded to dentin were applied, being that
each cavity received one of them. Groups were divided
according to some variation factors, as follows: G1:
Scotchbond™ Multi Purpose Plus (8M Corporation) +
Z100™ (3M Corporation) — Control group; G2: Prime &
Bond® 2.1 (Dentsply International Inc.) + Z100™ (3M
Corporation); G3: One Step® (Bisco Inc.) + Z100™ (3M
Corporation); G4: Optibond® AIO (Kerr Corporation) +
Z100™ (3M Corporation); G5: Single Bond (3M
Corporation) + Z100™ (3M Corporation); G6: Bond-1®
(Pentron Clinical Technologies, LLC) + Z100™ (3M
Corporation).

After cavities cleaning, cavity preparation was made
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with drill carbide 329 using high rotation, being that the
proximal box shape was paraocclusally convergent to
the internal rounded angles. A dry tip caliper was used
to check depth and width measures. The adhesives
were applied by brushes, as the manufacturers
recommend, after gel-acid-etching for 15 seconds,
washing, and drying with air jet for 2 seconds. Next,
pre-contoured matrix steel (6 mm) was adapted,
assembled on Tofflemire's matrix retainer. The resin
was inserted in layers by applying technique using a
Hollenback's tool. This procedure began on the
proximal box with polymerization process of each
portion took place for 40 seconds. At the end of
restoration, the matrix was removed and the composite
finishing was done by diamonded burs extra-fine
series (K. G. Sorensen). One day after storage in
distilled water, the teeth were polished using Soft-Lex
discs. Following, the teeth were stored in distilled water
at room temperature for one week. Then, the samples
were submitted to a thermal cycle (Etica Engenharia
Ltda), by immersion into water baths 700 times of 5°C
and 55°C for 30 seconds each time with intervals of 6
seconds between two immersions. Subsequently, two
layers of nail red enamel were applied to teeth to
waterproof them, keeping an area of 1mm width
around the restorations. Afterwards, the teeth were
placed in a plastic beaker and immersed in silver
nitrate 50% solution, for 2 hours at dark environment.
Next, they were washed in distilled water for one
minute and kept under fluorescent light for 8 hours.
The teeth were included in an epoxy resin, placed in
ice molds previously covered with petroleum jelly.
Within 24 hours, the resin blocks were removed and
the samples were longitudinally sectioned (mesiodistal
direction) by a Labcut machine (Eltec) using a high-
rotation diamonded disc. Microleakage evaluation was
performed by a morphometric analysis system, using a
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light microscope connected to software Image Lab
system developed by the Laboratory of Dentistry
Computer Science (LDCS) at FOUSP. The analysis sys-
tem was previously calibrated to evaluate data's
survey.

Statistical analysis was carried out using the Kruskal-
Wallis test, with the software GMC 7.7.

Results

The results of this study revealed that all six groups of
restorations, using the different adhesives evaluated,
showed low microleakage values of which means can
be seen from the Table 1.

Table 1. Means of the microleakage values (mm)
SMUP  P&B 0.S. OPTIB SB B1

1 0,44 0,02 0,35 0,14 0 0,51
2 0 0,26 0,53 0,35 1,08 0,7
3 0,36 0,44 0 0,78 0,09 0,11
4 0,2 0,27 0 0,35 0,13 0,15
5 0,29 0 0 0,47 0,26 0,79
6 0,55 0,57 0 0,3 0,6 0,15
7 0,38 0,21 0 0,52 0 0

8 0,06 0,43 0,14 0,08 0,2 0,34

Means 0,28 0,27 0,13 0,37 O,é9 0,34

MPP: Scotchbond™ Multi Uso Plus — Grupo de controle
P&B: Prime & Bond® 2.1.

0.S.: One Step®

OPTIB: Optibond® AIO

SB: Single Bond

B1: Bond-1°

Graph 1 showed the means of the microleakage va-
lues (mm) on the vestibular and lingual sections, for the
six adhesives evaluated. It can be seen from the Figures
1, 2, and 3 that the different materials evaluated showed
different microleakage degrees.

Graph 1. Means of the microleakage values (mm) in the
vestibular and lingual sections (SMUP = 0,28, P&B =
0,27, 0.S. - 0,13, OPTI = 0,37, SB = 0,29, B1 = 0,34)

Figure 1. Photomicrography representing absence of mi-
croleakage on the cervical edge of the restoration
with bonding system
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Figure 2. Photomicrography representing moderate micro-
leakage on the cervical edge of restoration with
bonding system

Figure 3. Photomicrography representing the highest de-
gree of microleakage on the cervical edge of res-
toration with bonding system

Discussion

Microlekage in interfaces between tooth and
restoration have been widely studied, since it
contributes to the occurrence of pulpal organ lesions,
secondary carious lesions, dentin hyper-sensibility, and
influences on restoration’s longevity. In the literature,
several tests have been described to evaluate
microleakage degree in which different methodologies
were applied regarding to the staining, number of cycles
and thermocycling temperature, and devices used for
measurement of the leakage degree.

From the results of this research, it may be shown that
microleakage values were low for all monocomponent
adhesive systems evaluated, as follows: Prime & Bond®

79

2.1 (Dentsply International Inc.), Optibond® AIO (Kerr
Corporation), Bond-1® (Pentron Clinical Technologies,
LLC), One Step® (Bisco Inc.), and Single Bond (3M
Corporation). Additionally, no statistical difference was
observed when they were compared with Scotchbond™
Multi-Purpose Plus (3M Corporation). We strongly
suggested that monocomponent adhesive systems
should be chosen, mainly in the pediatric dentistry
attendance service, because they showed many
advantages when compared with conventional adhesion
systems with two bottles. For example, they were easier
to be applied, took shorter manipulation time, and kept a
satisfactory restoration quality. According to Finger and
Fritzte (1996), the single bottle system (One-step adhe-
sive) showed high bond strength to dentin. Comparing
bond strengths with microleakage values, our results
showed that the One-step adhesive presented extremely
low microleakage values (0.13 mm), and high bond
strength values, similar to those described by Finger
and Fritzte (1996). From these results, we suggested a
trend that follows lower microleakage values, higher
bond strength values, and better adhesive quality.
Retiefie (1994) reported that 21 MPa of shear bond
strength could eliminate the marginal leakage. Never-
theless, further studies are required to clarify the
correlation between microleakage and bond strength
regarding to adhesive systems to dentin.

Nikaido et al.¢ (1997) assumed that double coating of
adhesive improved the bond strengths to dentin of
bovine teeth. However, Swift et al.22 (1998) observed
that multiple applications reduced bond strengths for
most of adhesives evaluated. Considering that adhesive
thickness may influence on restoring material bonding to
the enamel and dentin, applying the appropriate
technique is essential to succeed the restoration. In the
present study, it was also observed that beyond the
number of layers; other factors could influence on
adhesion, as, for example, moisture of dentin or type of
composite. Swift et al.22 (1998) suggested that the
chemical composition of different adhesion systems may
influence on bond strength values. The authors
observed that monocomponent adhesives composed of
acetone or ethanol as solvents showed higher bond
strength values than those composed of water. It was
noticed that most of the single bottle systems showed
higher bond strengths than the conventional ones with
two bottles, except the Syntac Single Component
(Vivadent) that is a monocomponent adhesive system
composed of water. However, our results did not reveal
statistically significant differences between these two
systems. Wang and Spencerz (2005) observed
differences among six monocomponent bonding agents
to dentin regarding to the hybrid layer thickness, which
values ranged from 4.1 10 9.2 um.

Concerning to the moisture, several authors assumed
that the dentin surface should not be excessively dried
to avoid the collapse of collagen fibers, since most of
the primers or primer/adhesive associations are
hydrophilict®1417 Nevertheless, Charlton and Beattys?
(1994) did not find significant differences between dry
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and moist dentin. As the purpose of the present study
was not to compare dry dentin with moist dentin
regarding to effectiveness of materials, we choose the
last one based on the literature.

As described in the literature, within the evolution of
dentin bonding agents, the manufactures showed great
interest in reducing the number of application steps.
Thus, the monocomponent systems in which the primer
and the bonding agent are in a single bottle appeared to
simplify the application technique used clinically.
However, Van Landuyt et al?s (2006) showed that the
addition of some application procedures could
transform the monocomponent adhesive with only one-
step into a two-step system, resulting in higher bond
strength values, despite those differences were not
statistically significant.

At present, several practitioners have used the self-
etching systems developed with the same purpose. The
self-etching systems, called all-in-one adhesive, contain
the acid, the primer, and the bonding agent in a single
bottle.

Nevertheless, the long-term effect of the acid present
in these systems on dentinal structure and pulpal organ
vitality is still unknown, considering that rinsing for
removal of the etching agent is not currently used.

The formation of a hybrid layer is another factor that
should be considered. Some authors as Nikaido et al.x
(1997) assumed that the hybrid layer formed on
deciduous teeth was lower than those permanent ones.
Cabral et al# (1996) affirmed that the pre-treatment
applied to dentin, using phosphoric acid or maleic acid
10% solution, removed the smear layer and produced
an efficient hybrid layer to seal dentinal tubules.
Concerning the infiltration of the all-in-one adhesive
inside dentinal tubules, the lack of total infiltration might

result in a gap and a non hybridized zone formation,
which could interfere on dental structure adhesion,
resulting in microleakages- 1.2

Within new adhesive materials continuously arising,
such as monocomponents and self-etching systems,
further long-term clinical studies are required mainly to
clarify the adhesion stability to the dental substrate, as
well as the sealing of cavity preparation marginal areas.
Nevertheless, these new adhesive systems are
promising and a suitable alternative; mainly because
they simplify the technique of application and guarantee
less influence of variables inherent in the process?.
Predicting the evolution of the bonding restorations in
the oral cavity, over the time, is necessary, which
represents an environment that has influence on the
clinical profile of the restorationss.

Conclusions

Within the applied methodology and obtained results
of this study, the following conclusions were drawn.

1. All adhesive systems analyzed showed different
degrees of microleakage on the cervical edges of the
cavity preparations. No statistically significant difference
was detected among the six groups evaluated (p <
0.05).

2. Despite the absence of statistically significant
difference among the groups, while the single bottle
system (One-step adhesive) presented the lowest
microleakage values, the Optibond® AIO and Bond-1¢
showed the highest ones (0.37 and 0.34 mm, res-
pectively). An intermediary condition was observed for
the following materials: Scotchbond™ Multi-Purpose
Plus (0.28 mm), Prime & Bond® (0.27 mm) and Single
Bond (0.29 mm).
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