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Resumo

Objetivo: Analisar a influéncia do copolimero de 4cido polilatico e poliglicolico
(PLA/PGA) associado ou ndo ao osso autdgeno no processo de reparo Osseo, em
defeitos criticos criados em tibia de coelhos, por meio da analise histomorfométrica.
Material e Método: Doze coelhos receberam 2 ostectomias em cada tibia por meio de
trefina de 6.1 mm de didmetro. Os defeitos 0sseos criticos foram preenchidos de acordo
com os seguintes grupos: coagulo sanguineo (GC), osso autogeno (GA), PLA/PGA
(GP) e PLA/PGA associado ao osso autogeno (GPA). Seis animais por periodo foram
submetidos a eutandsia aos 7 e 30 dias pos-operatdrios, para a andlise
histomorfométrica. Resultados: Aos 7 dias, na comparacdo entre GC(48,33%),
GA(25,67%), GP(4,17%) e GPA(21,5%), notou-se diferenca estatisticamente
significante (Kruskal-Wallis, p=0,0163), evidenciada na comparagao entre os GC ¢ GP
(Teste de Dunn, p<0,05). Aos 30 dias, a comparacao entre GC(56,17%), GA(61,50%),
GP(67,33%) e GPA(50,50%), ndo mostrou diferenca estatisticamente significante
(Kruskal-Wallis, p=0,2026). Conclusdo: Foi possivel concluir, neste modelo
experimental, que o copolimero PLA/PGA ¢ um biomaterial com propriedades
osteocondutoras ¢ pode ser utilizado de maneira isolada, sem a presenca de 0sso
autdgeno associado.

Palavras chaves: Materiais biocompativeis, Substitutos 6sseos, Transplante 6sseo.
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Coléte JZ. Use of copolymer PLA/PGA in the bone repair process in rabbits tibia
defects. Histomorphometric analysis. [thesis]. Aracatuba: UNESP — Sao Paulo State

University; 2014.

Abstract

Objective: To analyze the influence of polylactic/polyglycolic acid copolymer
(PLA/PGA) associated or not with autogenous bone in the bone repair process in critical
size defects of rabbit tibia through histomorphometric analysis. Methods: Twelve
rabbits received 2 osteotomies in each tibia through trephine (6.1 mm diameter). The
critical bone defects were filled according to the following groups: blood clot (GC),
autogenous bone (GA), PLA / PGA (GP) and PLA / PGA associated with autogenous
bone (GP). Six animals were euthanized at 7 and 30 days postoperatively. Results: At 7
days, through of groups comparison GC (48.33 %), GA (25.67 %), GP (4.17 %) and
GPA (21.5 %) was observed statistically significant difference (Kruskal-Wallis, p=
0.0163), when compared GC and GP groups (Dunn, p < 0.05). At 30 days, the
comparison between GC (56.17 %), GA (61.50 %), GP (67.33 %) and GPA (50.50 %)
showed no statistically significant difference (Kruskal-Wallis, p = 0.2026). Conclusion:
PLA / PGA copolymer is a biomaterial with osteoconductive properties and can be used

isolated without autogenous bone supplementation.

Keywords: Biocompatible Materials, Bone Substitutes, Bone Transplantation.
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1. Introducgao

A extragdo dentaria tem como consequéncia a reabsor¢do significante do
rebordo alveolar (Mardas et al. 2010). Imediatamente apds a exodontia, o alvéolo ¢
preenchido por codgulo sanguineo, o qual estimula a formacdo ¢ssea. Contudo, o
processo de reparo alveolar ndo resulta na restituicdo completa do volume 6sseo original
devido a reabsor¢ado fisiologica (Brokovic et al. 2012). Pesquisas evidenciam que no
periodo de 6 a 12 meses ap0s a extragdo, o rebordo alveolar reduz aproximadamente de
0,34 a 7,7 milimetros na dimensdo horizontal, € 0,22 a 3,25 na dimensdo vertical, e essa
redugdo € mais acentuada nos primeiros 3 meses (Waris et al. 2003; Luciano et al. 2003;
Molly et al. 2007).

O tecido 6sseo tem um grande potencial para reparacdo e pode restaurar
completamente sua estrutura e fungdes originais. Porém, os defeitos criticos nao
reparam completamente com tecido 6sseo. A fim de facilitar e/ou promover o reparo,
diversos tipos de substitutos dsseos podem ser inseridos no interior dos defeitos (Lang
et al. 1999). Sendo a procura por um substituto 0sseo capaz de suprir as exigéncias
fisico-biologicas para a reconstrucdo de defeitos Osseos causados por fatores
traumaticos, patologicos e ou fisiologicos um dos grandes desafios da area médico-
odontoldgica nos Ultimos tempos.

As deficiéncias intra-6sseas como as deixadas por periimplantites, alvéolos
recém extraidos ou as relacionadas ao procedimento de instalagio de implantes,
algumas vezes vao requerer tratamento utilizando um substituto 6sseo (Abushahba et al.
2008). Diversas sdo as possibilidades relatadas na literatura, dentre elas podemos citar
os enxertos autdgenos intra e extra-bucais, os enxertos aldgenos, xendgenos e 0s
implantes aloplasticos, sem ou com a utilizagdo de membranas para regeneracdo Ossea

guiada (Dahlin et al. 1994). O principal objetivo desses materiais ¢ atuar como
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osteoindutor e/ou osteocondutor, e na prevengdo mecanica da invasdo de células de
tecido conjuntivo no meio do defeito oOsseo interferindo no processo de reparo
(Terheyden et al. 1999).

Sendo assim, a maior parte dos estudos relacionados aos biomateriais esta
voltada para a descoberta de um material que apresente um bom potencial osteoindutor
e/ou osseocondutor e que sofra bioabsor¢ao em um curto periodo de tempo (Athanasiou
et al. 1996). Os polimeros sintéticos reabsorviveis desenvolvidos durante as ultimas
décadas tem sido largamente utilizados como materiais alopldsticos em diversas areas
da medicina e da odontologia.

Dentre os polimeros sintéticos, destaque se da aos polimeros derivados do acido
polilatico (PLA) e poliglicolico (PGA) e seus copolimeros (PLA/PGA). Esses polimeros
sdo estudados desde o final da década de 70 apresentando boas propriedades mecanicas,
baixa capacidade alergénica, baixa toxicidade, facil manipulacdo, excelente
biocompatibilidade e cinética previsivel de biodegradagdo, o que desperta a atengdo de
varios pesquisadores nas areas médicas e farmacéuticas (Fialho et al. 2003; Day et al.
2004 b; Ueki et al. 2003; Yao et al. 2005).

O 4acido lactico e o acido glicolico sao utilizados isoladamente ou, mais
frequentemente, associados para constituir copolimeros, como o PLA/PGA. Estas
substancias sdo muito utilizadas na composi¢do de dispositivos cirurgicos destinados a
cirurgia bucomaxilofacial e ortopédica (Raghoebar et al. 1996).

Em odontologia, o copolimero de PLA/PGA tem sido utilizado em diferentes
formulagdes (esponja, pd e gel), como mantenedor de espaco, individualmente ou como
suporte de membranas reabsorviveis ou ndo. Relatos da literatura afirmam que a total
reabsorcao dessas formulagdes ocorre em curto espago de tempo, porém o suficiente

para permanecer nos tecidos e ser substituido por tecido 6sseo (Rimondini et al. 2005).
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Esse periodo de tempo estd na dependéncia da densidade do material, da quantidade
implantada, do metabolismo individual e da circula¢do sanguinea na zona de aplicacao,
ndo se constituindo um obstaculo aos processos regenerativos dos tecidos circundantes.
Considerando as alteragdes anatOmicas naturais ou induzidas no tecido Osseo, a
associagdo de biomateriais reabsorviveis se torna importante. Dentre os quais
destacamos o PLA/PGA, que favorece a osteoconducao(Queiroz et al.2012).

Diversos estudos avaliaram o enxerto Osseo autdogeno sugerindo ser este o
padrdo ouro para a maioria das técnicas de enxertia, ndo s6 na qualidade como na
quantidade do osso neoformado, que foram superiores quando comparado a aloenxertos.
O osso autdogeno ¢ Unico material de enxerto que contém osteoblastos, dando-lhe
propriedades osteogénicas e capacidade direta para formar osso (Nishibori et al. 1994).

Diante do exposto, entende-se que ¢ relevante avaliar o comportamento do
copolimero PLA/PGA no processo de reparo 6sseo em defeitos realizados em tibia de

coelhos, tendo em vista a importancia do conhecimento dos biomateriais capazes de

suprir as exigéncias fisico-biologicas na reparacao Ossea.
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2. Proposicao

Analisar a influéncia do copolimero de acido polildtico e poliglicolico
(PLA/PGA) associado ou ndo ao o0sso autégeno no processo de reparo Osseo, em

defeitos criticos criados em tibia de coelhos, por meio da analise histomorfométrica.
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3. Material e Método
3.1. Delineamento Experimental

Foram utilizados 12 (doze) coelhos machos, brancos, Nova Zelandia, varia¢ao
albinus, com idade aproximada de 5 meses e peso corporal entre 3 e 4 Kg. Os animais
foram cedidos pelo Biotério Central da faculdade de Medicina de Botucatu — FMB,
UNESP e foram acomodados no Biotério Central da Faculdade de Odontologia de
Aragatuba — FOA, UNESP, onde foram mantidos em gaiolas individuais com dieta
padrao, racao sodlida (Procoelho, Primor®, Jaguaré, Sao Paulo, Brasil) e agua “ad
Libitum”, exceto no periodo de oito horas antecedentes ao ato cirurgico,correspondente
ao jejum pré-operatorio. Foram divididos em quatro grupos experimentais: grupo
coagulo (GC), grupo osso autégeno (GA), grupo copolimero de PLA/PGA (GP), grupo
copolimero PLA/PGA associado ao osso autdégeno (GPA). Os periodos de eutanésia

foram 7 e 30 dias p6s-operatorios (Figura 1).

7 dias n=6
30 dias n=6
7 dias n=6
Grupo GA
Osso autogeno (n=12)
30 diasn=6
Amostra
12 animais i _
n= 48 defeitos 7 dias n=6
30 dias n=6
7 dias n=6
Grupo GPA
Copolimero PLA/PGA
+ 0ss0 autdgeno
(n=12)
30 diasn=6

Figura 1: Delineamento experimental
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Este estudo foi realizado de acordo com os Principios Eticos para a
Experimentacdo Animal, adotados pelo Colégio Brasileiro de Experimentacdo Animal
(COBEA). Foi submetido a anélise pelo Comité de Etica em Experimentagio Animal da
Faculdade de Odontologia de Aragatuba FOA-UNESP, e aprovado segundo o processo

n° FOA- 00890-2012 (Anexo 1).

3.2. Copolimero PLA/PGA

O copolimero ¢ constituido por uma mistura 1:1 de acido lactico 70% e acido
glicolico 30% (Freire et. al 2012), os quais misturados sob agitacdo mecanica e
aquecimento por um periodo de 60 minutos sendo posteriormente acondicionado em
estufa digital a 60°C por 24 horas. Desta forma, obtivemos uma consisténcia gelatinosa.
O pH da solugdo foi controlado adicionando solugao tampao. O método utilizado foi o
dos precursores poliméricos ou mais conhecido como método Pechini, que ¢ uma
técnica que pode ser aplicada no desenvolvimento de materiais avancados. O processo ¢
baseado na capacidade que certos acidos organicos como os acidos citrico, latico e o
glicélico, possuem de formarem quelatos. Estes quelatos podem esterificar quando
aquecidos com um polidlcool e polimerizar a temperaturas mais elevadas formando um

composto resinoso polimérico.

O—CH—y:t ‘[7O—CH2-l|'.l,~]—n

&y
PLA PGA

\

Figura 2: Estrutura quirrlica dos polimeros dos acidos glicolico (PGA) e létiéo (PLA) Freire et. al 2012.
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3.3. Procedimento Cirurgico

Inicialmente os animais foram mantidos em jejum pré-operatdrio de 8 horas. A
sedagdo foi realizada por administracdo via intramuscular de cloridrato de ketamina a
1% (Vetaset® - Fort Dodge, Satide Animal Ltda, Campinas, Sdo Paulo, Brasil), na
dosagem de 60mg/kg, e do cloridrato de xilazina a 2% (Dopaser® - Laboratorio Calier
do Brasil Ltda, Sdo Paulo, Brasil) Smg/kg. Complementagdo anestésica foi realizada
com infiltracdo de solugdo de cloridrato de mepivacaina a 2% com epinefrina 1:100.000
(Mepiadre 100®, DFL LTDA, Rio de Janeiro, Brasil) na dosagem de 0,3 ml/Kg na tibia
do animal. O cirurgido foi o mesmo em todos os procedimentos e as cirurgias foram
realizadas seguindo todos os principios de assepsia para garantir a manutencao da
cadeia asséptica.

Foi realizada tricotomia em ambas as tibias e antissepsia da regido a ser incisada
com Polivinil Pirrolidona lodo Degermante (PVPI 10%, Riodeine Degermante,
Rioquimica, Sao José do Rio Preto, Sao Paulo, Brasil), associado ao PVPI topico. Com
uma lamina namero 15 (Feather Industries Ltda, Tokio, Japao), montada em cabo de
bisturi n® 3 (Hu-Friedy, Alemanha), foi realizada uma incisao de 3 cm de comprimento
na porc¢ao medial das tibias, até a base dssea e, a seguir, o tecido mole foi divulsionado e
afastado com o auxilio de descoladores de periosteo, expondo-se, deste modo, o 0sso
para receber os defeitos criticos (Figura 3 e 4).

O preparo dos leitos receptores foi iniciado com uma trefina de 6,Imm para
delimitar a localizacdo dos defeitos e remover a cortical dssea superior (Figura 5).
Foram criados dois defeitos em cada tibia, com distancia de 0,5cm entre si, sendo cada
defeito preenchido de acordo com a alocacdo de cada animal em grupos: codgulo
sanguineo, osso autdgeno coletado durante o preparo do defeito cirurgico com a trefina,

PLA/PGA, e a associagdo de PLA/PGA com osso autégeno (Figura 6 e 7).
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Os tecidos moles foram cuidadosamente reposicionados e suturados em
diferentes planos, empregando-se fio absorvivel (Poligalactina 910 — Vyecril 4.0,
Ethicon, Johnson Prod., Sdo José dos Campos, Brasil) com pontos continuos no plano
profundo e fio monofilamentar (Nylon 5.0, Ethicon, Johnson, Sdo José dos Campos,
Brasil) com pontos interrompidos no plano mais externo, a fim de obter o fechamento
primario da ferida. Apos a sutura, novamente foi realizada a anti-sepsia da area com
PVPI (PVPI 10%, Riodeine, Rioquimica, Sdo José do Rio Preto, Sdo Paulo, Brasil).

No pos-operatorio, os animais receberam administragdo intramuscular de
pentabiotico (0,1mL/Kg, Fort Dodge Saude Animal Ltda, Campinas, Sdo Paulo, Brasil)
com uma dose no pds-operatério imediato e outra dose apds 5 dias e de dipirona sddica
(1mg/kg/dia, Ariston Industrias Quimicas e Farmacéuticas Ltda, Sao Paulo, Brasil)
totalizando 3 doses. Nenhuma restrigdo alimentar ou de movimentagdo foi imposta aos

animais, os quais foram mantidos em gaiolas individuais, durante todo o experimento.

3.4. Eutanasia e Coleta do Material

A eutandsia foi realizada por meio de dose letal de pentobarbital (Syntec®,
Solugdes do Lar Street, Cotia, SP, Brasil). Os periodos de eutandsia foram aos 7 ¢ 30
dias apos o procedimento cirirgico. Apds a eutanasia, a tibia foi removida e armazenada

em formol tamponado.

3.5. Processamento Histologico

Apds a remocgdo das tibias, contendo a regido de defeito cirirgico, as mesmas
foram imersas em formalina neutra tamponada a 10%, durante 48 horas. Em seguida, foi
realizada a descalcificacdo das mesmas em acido etileno-diaminotetracético (EDTA) a
20%, por 3 meses. Finalizado o processo de descalcificagdo, as pecas foram lavadas em
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agua corrente por 24 horas, desidratadas, diafanizadas e incluidas em parafina. A partir
dos blocos de parafina contendo por¢des de tibia foram obtidos cortes de 6 pm de
espessura. Cortes seriados de 6 pum foram corados com hematoxilina e eosina (HE) e
utilizados para a andlise morfoldégica do processo de reparo 6sseo ocorrido nos

diferentes grupos estudados.

3.6. Analise Histomorfométrica

As laminas coradas com HE (Merck & Co., Inc. , NJ, EUA) e Azul de Estevenel
(Merck & Co., Inc. , NJ, EUA) foram fotografadas em microscopio optico (Leica
Aristoplan Microsystems- Leitz, Benshein, Alemanha) em aumento de 63x acoplada a
uma camera de captacdo de imagem (Leica® DC 300F microsystems ltd, Heerbrugg,
Suica) e conectado a um microcomputador Pentium III com um software analisador de
imagens digitalizadas, Axio Vision 4.7.1® (Software de Processamento e Analise de
Imagens, Carl Zeiss by Imaging Associates Ltd, Jena, Deutschland). As imagens
digitalizadas foram gravadas em arquivos JPEG para serem analisadas.

A andlise histologica foi conduzida de forma a avaliar o reparo tecidual do
defeito cirurgico, a resposta inflamatdria frente aos materiais de enxertos testados e o
fechamento ou ndo do defeito cirurgico experimental.

Sobre cada imagem capturada foi sobreposta uma grade de Merz de 100 pontos.
A analise tecidual foi conduzida com a diferenciacdo em tecido 6sseo neoformado,
tecido conjuntivo, medula 6ssea, copolimero PLA/PGA, osso autégeno enxertado. A
pontuagdo obtida de cada item avaliado foi convertida em valores percentuais para

calculo estatistico.
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3.7. Analise Estatistica

A analise estatistica foi conduzida por meio da comparagao entre os grupos GC,
GA, GP, GPA aos 7 e 30 dias. As amostras foram submetidas a curva de normalidade,
(Kolmogorov-Smirnov, p<0,05) resultando em dados com distribui¢do anormal. O teste
estatistico empregado foi Kruskal-Wallis e como pos-teste para os valores que
mostraram significancia estatistica foi aplicado o método de Nemenwi-Damico-Wolfe-
Dunn. Os testes foram conduzidos através de software Biostat 5.3 utilizado para analise

estatistica em estudos na area de saude.
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4. Resultados

O pods-operatorio transcorreu sem intercorréncias em todos os animais. Nao foram
observadas complicacdes tais como reacdes alérgicas, fraturas ou infec¢des, em nenhum

periodo do estudo.

4.1. Analise Histologica

4.1.1. Periodo de 7 dias

Decorridos 7 dias do pds-operatério, no Grupo GC, adjacente as bordas do
defeito cirtirgico experimental, nota-se trabéculas Osseas imaturas e estreitas com
intensa proliferacdo osteoblasticas denotando ossificacdo intramembranosa. Na mesma
propor¢ao, o tecido conjuntivo neoformado apresenta discreto infiltrado inflamatorio
linfo-plasmocitario com intensa formagdo fibroblastica (Figura 8). Em dareas mais
distantes das bordas do defeito cirargico, observa-se a predominancia de tecido
conjuntivo fibroso, denso e de fibroplasia intensa.

No Grupo GA, nota-se a etapa inicial do processo de reparo com intensa
proliferacdo de tecido conjuntivo e a presenca das particulas do osso autdogeno
enxertado envolto por proliferagdo fibroblastica em diferenciacdo osteoblastica. Junto as
bordas do defeito cirirgico experimental ocorre a presenca de trabéculas dsseas
neoformadas estreitas e imaturas advindas das areas periostais (Figura 9).

No Grupo GP, raras trabéculas ocupam discretamente a regido das bordas do
defeito cirurgico experimental (Figura 10). O copolimero encontra-se presente em todos
os espécimes juntamente com dareas de coagulo sem substituigdo. Ha presenga de
infiltrado inflamatorio agudo em alguns espécimes, intensa fibroplasia e presenga de

células gigantes na periferia do material.
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No Grupo GPA, tecido 6sseo imaturo ocupa as bordas do defeito cirirgico, de
maneira discreta na maioria dos espécimes. Observa-se a presenca de tecido conjuntivo
denso exibindo grande quantidade de fibras colagenas e¢ infiltrado inflamatério
compativel com o tempo estudado (Figura 11). Junto ao copolimero, nota—se grande
quantidade de vasos sanguineos e células gigantes em processo de fagocitose. O
copolimero PLA/PG foi observado tanto no centro do defeito cirurgico como junto as
bordas do mesmo. Neste periodo ha discreta neoformacdo dssea exibindo células

osteoblasticas em numero moderado.

4.1.2. Periodo de 30 dias

Decorridos 30 dias do pos-operatorio, no grupo GC, na maioria dos espécimes
observa-se neoformagdao Ossea pronunciada, com trabéculas espessas, espacos
medulares estreitos com caracteristicas de osso maduro. No entanto, recobrindo
parcialmente o defeito cirurgico (Figura 12). O tecido conjuntivo sem diferenciacao
Ossea apresenta discreto nimero de fibroblastos e vasos sanguineos. Alguns macréfagos
e linfocitos foram observados nesta regido.

No Grupo GA, nota-se que em todos os espécimes, 0 0SSO autdgeno ocupa
extensas areas do defeito cirurgico com trabeculado espesso e poucas areas de tecido
conjuntivo frouxo, com raras fibras colagenas e grande quantidade de area de células
gordurosas caracterizando o processo de regeneragdo medular (Figura 13).

No Grupo GP, em todos os espécimes avaliados, evidencia-se neoformacao
Ossea em toda area do defeito cirurgico experimental, apresentado osso maduro, com
trabéculas espessas (Figura 14).

No Grupo GPA, em todos os espécimes observa-se adjacente a borda do defeito

cirargico, neoformagdo dssea que recobre toda a superficie do defeito, similar ao grupo
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copolimero (GP), mas, apresenta em alguns espécimes uma faixa delgada de tecido

conjuntivo fibroso a ser substituido (Figura 15).

4.2. Analise Histomorfométrica
4.2.1. Porcentagem Ossea

Aos 7 dias, GC apresentou o maior valor médio de osso novo (48,33%). GA, GP
e GPA apresentaram, respectivamente, valores médios de 25,67%, 4,17%, 21,5%. Na
comparacao entre os grupos GC, GA, GP e GPA, notou-se diferenga estatisticamente
significante (Kruskal-Wallis, p=0,0163). Esta diferenca foi evidenciada na comparagao
entre os grupos GC e GP (Dunn, p<0,05).

Aos 30 dias, GP apresentou o maior valor médio de osso novo (67,33%),
seguido respectivamente pelos grupos GA (61,50%), GC (56,17%) e GPA (50,50%). A
comparacao entre os grupos GC, GA, GP e GPA nao mostrou diferenga estatisticamente

significante (Kruskal-Wallis, p=0,2026) (Tabela 1 e Grafico 1).
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5. Discussao

Espera-se que um substituto Osseo apresente caracteristicas de
biocompatibilidade, bioabsor¢do, potencial de osteoindu¢do e/ou osteoconducio.
Entretanto, as pesquisas nas dareas de materiais aloplasticos tém demonstrado
dificuldades para obter todas essas caracteristicas em um unico material (Dahlin 1994).

Akimoto e colaboradores (1999) demonstraram que o didmetro do defeito dsseo
influencia diretamente na porcentagem da neoformagdo ossea, destacando a importancia
da utilizacdo dos biomateriais para o preenchimento desses defeitos. Dessa forma o
intuito desse trabalho foi analisar o processo de reparo d6sseo em defeitos criticos
preenchidos com coagulo sanguineo, osso autogeno, PLA/PGA e PLA/PGA associado
a0 0sso autdogeno.

O PLA/PGA tem sido utilizado como mini-parafusos, membranas, miniplacas e
substitutos oOsseos (Leenslag et al. 1987, Holy et al. 2003), demonstrando bons
resultados, relacionados a sua biocompatibilidade, facil degradagdo e propriedades
osteocondutoras (Imbronito et al. 2005). Ele ¢ utilizado em diferentes consisténcias para
cirurgia, sendo que na forma geleificada, como empregada neste estudo, apresenta
inameros poros pequenos, em torno de 3pum (Luciano et al. 2003) que contribuem com a
neoformagdo oOssea por osteoconducdo. Neste estudo foi possivel observar que o
PLA/PGA se mostrou biocompativel, j4 que ndo alterou as respostas celulares e foi
gradativamente reabsorvido e substituido por osso neoformado, ndo atrasando o
processo de reparo 0sseo.

Aos 7 dias, foi observado a presenca do copolimero PLA/PGA na porgdo
medular do defeito cirargico. No modelo experimental estudado, o leito receptor foi a
tibia do coelho, e essa area apresenta uma regido medular, na qual ha auséncia de

trabéculas Osseas, caracterizando a falta de arcabouco Osseo para prover suporte ao

39



biomaterial. O que justificaria os achados deste estudo. Essa evidencia também foi
relatada por Artzi et al. 2000, onde os autores mostraram a presenga de particulas de
biomaterial ndo reabsorvidas na medular dssea.

Sendo assim, frente a neoformagdo Ossea observada com a utilizagdo do
copolimero PLA/PGA neste modelo aos 30 dias (50,50%), sem diferencas
estatisticamente significantes comparada aos demais grupos (Kruskal-Wallis,
p=0,2026), sugere-se sua indicagdo no tratamento de defeitos Osseos periimplantares,
em que deficiéncias Osseas localizadas sdo observadas principalmente durante a
instalagdo imediata de implantes. No entanto, em funcao de sua propriedade fisica que
lhe atribui consisténcia em gel, sua utilizacdo passa a ser restrita a defeitos com maior
namero de paredes, como fenestracoes e gaps maiores que 2 mm, entre paredes
alveolares e o implante e, em condigdes poOs-exodonticas imediatas (Shuwarz et al.
2007).

Como visto na analise histomorfométrica, a associagdo de PLA/PGA com 0sso
autégeno, ao final do periodo analisado ndao evidenciou diferencgas estatisticamente
significantes na porcentagem de neoformagdo dssea, na comparagao com os grupos GP
e GC (Kruskal-Wallis, p=0,2026). Diante deste achado, a suplementagdo do osso
autdégeno ndo alterou o padrao de neoformagdo como hipotetizado. Esta associacdo, no
entanto, pode ser feita tendo em vista os dados encontrados neste estudo. Entretanto, sua
associagao com outros substitutos Osseos particulados, contribuiria com a melhora de
sua manutengao em defeitos com limitado nimero de paredes.

Histologicamente, as respostas inflamatdrias obtidas com o preenchimento do
defeito com o copolimero PLA/PGA aos 7 dias, foram de pequena extensdo. Aos 30
dias, notou-se a auséncia do PLA/PGA, assim, o mesmo foi reabsorvido e substituido

por tecido 6sseo neoformado. Estes achados mostraram que o PLA/PGA comportou-se
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como material biocompativel e com fung¢do osteocondutora. Freire et al. 2012
investigaram a a¢do osteocondutora do copolimero PLA/PGA em implantes instalados
em tibias de coelhos sem estabilidade primaria. Aos 90 dias, a extensdo linear de
contato entre tecido 6sseo e implante foi semelhante entre os grupos (implantes
instalados com e sem estabilidade primaria e, com e sem aplicagdo do copolimero
PLA/PGA). Os grupos com copolimero apresentaram maior estabilidade no eixo axial
dos implantes instalados sem travamento, com reabsor¢do do biomaterial, permitindo
neoformagdo Ossea periimplantar.

Tendo em vista que a suplementacao do osso autdogeno particulado ndo alterou a
porcentagem de neoformacdo dssea no grupo GPA ou, quando comparado
isoladamente, e, no entanto, a consisténcia geleificada apresentou maior escoamento no
tecido medular, novos estudos devem ser realizados para melhorar a propriedade deste
substituto 0sseo, otimizando a consisténcia do copolimero e favorecendo sua

aplicabilidade como osteocondutor.
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6. Conclusao

Foi possivel concluir, neste modelo experimental, que o copolimero PLA/PGA ¢
um biomaterial com propriedades osteocondutoras e pode ser utilizado de maneira

isolada, sem a presenca de 0sso autdogeno associado.
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Figura 3: Incisdo na por¢ao medial da tibia do coelho.

Figura 4: Acesso cirtrgico a cortical superior da tibia do coelho.
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Figura 5: Trefina de 6.1 milimetros para confeccionar os defeitos criticos

Figura 6: Osso autogeno inserido nos defeitos
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Figura 7: Inser¢do do copolimero de PLA/PGA

Figura 8: GC aos 7 dias (H.E. 63x) ON- Osso Novo, MO- Medula 6ssea, TC-
Tecido Conjuntivo
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Figura 11: GPA aos 7 dias (H.E. 63x) OA- Osso autégeno, ON- Osso novo,
TC- Tecido Conjuntivo, PLA/PGA- Copolimero

Figura 12: GC aos 30 dias (H.E. 63x) MO- Medula 6ssea, ON- Osso novo,
TC- Tecido Conjuntivo >4
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Figura 13: GA aos 30 dias (H.E. 63x) MO- Medula 6¢ssea, ON- Osso novo,
TC- Tecido Conjuntivo

Figura 14: GP os 30 dias (H.E. 63x) TC- Tecido Conjuntivo, ON- Osso novo
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Figura 15: GPA aos 30 dias (H.E. 63x) ON- Osso novo, TC- Tecido Conjuntivo
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Tabela 1: % tecido dsseo neoformado — médias (%)

GC GA GP GPA Valores de p
7 DIAS 48,33 25,67 4,17 21,50 0,0163
30DIAS 56,17 61,50 67,33 50,50 0,2026
% OSSEA
80,00
67,33
70,00 5150
60,00 | 5617
~§
— 50,00
g
8 40,00 48,33
o «@)=7 DIAS
2 30,00 ~@-30 DIAS
20,00 7557
21,50
10,00
0,00 : : .
GC GA GP GPA

Grupos experimentais

Grifico 1: % oOssea nos diferentes grupos experimentais aos 7 e 30 dias
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ANEXO 1 - Certificado da Comissao de Etica na Experimenta¢io Animal

\/
%y UNIVERSIDADE ESTADUAL PAULISTA
u nes “" 90LIO DE MESQUITA FILHO"
Campus de Aracatuba

Comité de Etica no Uso de Animais (CEUA)
Committee for Ethical Use of Animals (CEUA)

CERTIFICADO

Certificamos que o Projeto “Uso do copolimero de PLA/PGA no processo de reparo
de defeitos Gsseos em tibia de coelhos. Analises histomorfométrica e imunoistoquimica” sob
responsabilidade do Pesquisador IDELMO RANGEL GARCIA JUNIOR e colaboragio de Juliana
Zorzi Coléte e Francisley Avila de Souza estd de acordo com os Principios Eticos da

Experimentagdo Animal (COBEA) e foi aprovado pelo CEUA, de acordo com o processo 00890-
2012.

CERTIFICATE
We certify that the research “Use of copolymer of PLA/PGA in the process of

repair of bonedefects in the rabbit tibia. Histomorphometrical analyses and
immunohistochemistry”, process number 00890-2012, under responsibility of IDELMO RANGEL
GARCIA JUONIOR and with collaboration of Juliana Zorzi Coléte and Francisley Avila de Souza

agree with Ethical Principles in Animal Research (COBEA) and was approved by CEUA.

Faculdade de Odontologia e Faculdade de Medicina Veterinaria - Departamento de Clfnica, Cirurgia e
Reprodugo Animal - Rua Clévis Pestana, 793 CEP 16050-680. Aracgatuba - SP
Tel (18) 3636-1440 Fax (18) 3636-1403 E-mail: fablanocadioli@fmva.unesp.br
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ANEXO 2 — Normas para publicagio na Revista Clinical Oral Implant Research.

1. GENERAL

Clinical Oral Implants Research conveys scientific progress in the field of implant
dentistry and its related areas to clinicians, teachers and researchers concerned with the
application of this information for the benefit of patients in need of oral implants. The journal
addresses itself to clinicians, general practitioners, periodontists, oral and maxillofacial surgeons
and prosthodontists, as well as to teachers, academicians and scholars involved in the education

of professionals and in the scientific promotion of the field of implant dentistry.
Clinical Oral Implants Research publishes:

Original research articles of high scientific merit in the field of material sciences,
physiology of wound healing, biology of tissue integration of implants, diagnosis and treatment
planning, prevention of pathologic processes jeopardizing the longevity of implants, clinical
trials on implant systems, stoma-tognathic physiology related to oral implants, new

developments in therapeutic concepts and prosthetic rehabilitation.

Review articles by experts on new developments in basic sciences related to implant

dentistry and clinically applied concepts.

Case reports and case series only if they provide or document new fundamental

knowledge.
Novel developments if they provide a technical novelty for any implant system.

Short communications of important research findings in a concise format and for rapid

publication.

Treatment rational by experts with evidence-based treatment approach.
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Please read the instructions below carefully for details on the submission of
manuscripts, the journal's requirements and standards as well as information concerning the
procedure after a manuscript has been accepted for publication in Clinical Oral Implants
Research. Authors are encouraged to visit Wiley-Blackwell Author Services for further

information on the preparation and submission of articles and figures.

2. ETHICAL GUIDELINES

Clinical Oral Implants Research adheres to the below ethical guidelines for publication

and research.

2.1. Authorship and Acknowledgements

Authors submitting a paper do so on the understanding that the manuscript have been
read and approved by all authors and that all authors agree to the submission of the manuscript
to the Journal. ALL named authors must have made an active contribution to the conception and
design and/or analysis and interpretation of the data and/or the drafting of the paper and ALL
must have critically reviewed its content and have approved the final version submitted for
publication. Participation solely in the acquisition of funding or the collection of data does not

justify authorship.

Clinical Oral Implants Research adheres to the definition of authorship set up by The
International Committee of Medical Journal Editors (ICMJE). According to the ICMIJE
authorship criteria should be based on 1) substantial contributions to conception and design of,
or acquisition of data or analysis and interpretation of data, 2) drafting the article or revising it
critically for important intellectual content and 3) final approval of the version to be published.

Authors should meet conditions 1, 2 and 3.

Up to 6 authors are accepted without need for justification. In the case of a specific and
detailed justification of the role of every author, up to 8 authors may be mentioned. It is a

requirement that all authors have been accredited as appropriate upon submission of the
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manuscript. Contributors who do not qualify as authors should be mentioned under

Acknowledgements.

Acknowledgements: Under acknowledgements please specify contributors to the article
other than the authors accredited. Acknowledge only persons who have made substantive
contributions to the study. Authors are responsible for obtaining written permission from
everyone acknowledged by name because readers may infer their endorsement of the data and

conclusions.

2.2. Ethical Approvals

Experimentation involving human subjects will only be published if such research has
been conducted in full accordance with ethical principles, including the World Medical
Association Declaration of Helsinki (version, 2008) and the additional requirements, if any, of
the country where the research has been carried out. Manuscripts must be accompanied by a
statement that the experiments were undertaken with the understanding and written consent of
each subject and according to the above mentioned principles. A statement regarding the fact
that the study has been independently reviewed and approved by an ethical board should also be
included. Editor reserve the right to reject papers if there are doubts as to whether appropriate

procedures have been used.

When experimental animals are used the methods section must clearly indicate that
adequate measures were taken to minimize pain or discomfort. Experiments should be carried
out in accordance with the Guidelines laid down by the National Institute of Health (NIH) in the
USA regarding the care and use of animals for experimental procedures or with the European
Communities Council Directive of 24 November 1986 (86/609/EEC) and in accordance with

local laws and regulations.

2.3 Clinical Trials
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Clinical trials should be reported using the CONSORT guidelines available at
www.consort-statement.org. A CONSORT checklist should also be included in the submission

material.

Clinical Oral Implants Research encourages authors submitting manuscripts reporting
from a clinical trial to register the trials in any of the following free, public clinical trials
registries: www.clinicaltrials.gov, http://clinicaltrials.ifpma.org/clinicaltrials, http://isrctn.org/.
The clinical trial registration number and name of the trial register will then be published with

the paper.

2.4 Conflict of Interest and Source of Funding

Clinical Oral Implants Research requires that sources of institutional, private and
corporate financial support for the work within the manuscript be fully acknowledged, and any
potential conflicts of interest noted. Suppliers of materials should be named and their location
(town, state/county, country) included. Information concerning conflict of interest and sources

of funding should be included under Acknowledgements.

2.5 Appeal of Decision

The decision on a paper is final and cannot be appealed.

2.6 Permissions

If all or parts of previously published illustrations are used, permission must be obtained
from the copyright holder concerned. It is the author's responsibility to obtain these in writing

and provide copies to the Publishers.

2.7 Copyright Assignment

Authors submitting a paper do so on the understanding that the work and its essential
substance have not been published before and is not being considered for publication elsewhere.

The submission of the manuscript by the authors means that the authors automatically agree to
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assign copyright to Wiley-Blackwell if and when the manuscript is accepted for publication.
The work shall not be published elsewhere in any language without the written consent of the
publisher. The articles published in this journal are protected by copyright, which covers
translation rights and the exclusive right to reproduce and distribute all of the articles printed in
the journal. No material published in the journal may be stored on microfilm or videocassettes
or in electronic database and the like or reproduced photographically without the prior written

permission of the publisher.

Correspondence to the journal is accepted on the understanding that the contributing
author licences the publisher to publish the letter as part of the journal or separately from it, in

the exercise of any subsidiary rights relating to the journal and its contents.

Upon acceptance of a paper, authors are required to assign the copyright to publish their
paper to Wiley-Blackwell. Assignment of the copyright is a condition of publication and papers
will not be passed to the publisher for production unless copyright has been assigned. (Papers
subject to government or Crown copyright are exempt from this requirement; however, the form
still has to be signed). A completed Copyright Transfer Agreement must be sent before any
manuscript can be published. Authors must send the completed Copyright Transfer Agreement
upon receiving notice of manuscript acceptance, i.e., do not send the Copyright Transfer

Agreement at submission. Please return your completed form to:

3. SUBMISSION OF MANUSCRIPTS

Manuscripts should be submitted electronically via the online submission site
http://mc.manuscriptcentral.com/coir. The use of an online submission and peer review site
enables immediate distribution of manuscripts and consequentially speeds up the review
process. It also allows authors to track the status of their own manuscripts. Complete
instructions for submitting a paper is available online and below. Further assistance can be

obtained from the Editorial Assistant Ms. Brigitte Baur. E-mail: coir@zmk.unibe.ch

3.1. Getting Started
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Launch your web browser (supported browsers include Internet Explorer 6 or higher,
Netscape 7.0, 7.1, or 7.2, Safari 1.2.4, or Firefox 1.0.4) and go to the journal's online

Submission Site: http://mc.manuscriptcentral.com/coir

* Log-in or click the 'Create Account' option if you are a first-time user.

* If you are creating a new account.

- After clicking on 'Create Account', enter your name and e-mail information and click

"Next'. Your e-mail information is very important.

- Enter your institution and address information as appropriate, and then click "Next.'

- Enter a user ID and password of your choice (we recommend using your e-mail

address as your user ID), and then select your area of expertise. Click 'Finish'.

* If you have an account, but have forgotten your log in details, go to Password Help on
the journals online submission system http://mc.manuscriptcentral.com/coir and enter your e-

mail address. The system will send you an automatic user ID and a new temporary password.

* Log-in and select Corresponding Author Center.

3.2. Submitting Your Manuscript

* After you have logged in, click the 'Submit a Manuscript' link in the menu bar.

* Enter data and answer questions as appropriate. You may copy and paste directly from

your manuscript and you may upload your pre-prepared covering letter.

* Click the 'Next' button on each screen to save your work and advance to the next

screen.

* You are required to upload your files.

- Click on the 'Browse' button and locate the file on your computer.
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- Select the designation of each file in the drop-down menu next to the Browse button.

- When you have selected all files you wish to upload, click the 'Upload Files' button.

* Review your submission (in HTML and PDF format) before sending to the Journal.

Click the 'Submit' button when you are finished reviewing.

3.3. Manuscript Files Accepted

Manuscripts should be uploaded as Word (.doc) or Rich Text Format (.rft) files (not
write-protected) plus separate figure files. GIF, JPEG, PICT or Bitmap files are acceptable for
submission, but only high-resolution TIF or EPS files are suitable for printing. The files will be
automatically converted to HTML and PDF on upload and will be used for the review process.
The text file must contain the entire manuscript including title page, abstract, text, references,
tables, and figure legends, but no embedded figures. In the text, please reference figures as for
instance 'Figure 1', 'Figure 2' etc to match the tag name you choose for the individual figure files
uploaded. Manuscripts should be formatted as described in the Author Guidelines below. Please
note that any manuscripts uploaded as Word 2007 (.docx) will be automatically rejected. Please

save any .docx file as .doc before uploading.

3.4. Blinded Review

All manuscripts submitted to Clinical Oral Implants Research will be reviewed by two
experts in the field. Clinical Oral Implants Research uses single blinded review. The names of

the reviewers will thus not be disclosed to the author submitting a paper.

3.5. Suggest a Reviewer

Clinical Oral Implants Research attempts to keep the review process as short as possible
to enable rapid publication of new scientific data. In order to facilitate this process, please
suggest the names and current email addresses of one potential international reviewer whom
you consider capable of reviewing your manuscript. In addition to your choice the journal editor

will choose one or two reviewers as well.
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3.6. Suspension of Submission Mid-way in the Submission Process

You may suspend a submission at any phase before clicking the 'Submit' button and
save it to submit later. The manuscript can then be located under 'Unsubmitted Manuscripts' and

you can click on 'Continue Submission' to continue your submission when you choose to.

3.7. E-mail Confirmation of Submission

After submission you will receive an e-mail to confirm receipt of your manuscript. If
you do not receive the confirmation email after 24 hours, please check your e-mail address
carefully in the system. If the e-mail address is correct please contact your IT department. The
error may be caused by some sort of spam filtering on your e-mail server. Also, the e-mails
should be received if the IT department adds our email server (uranus.scholarone.com) to their

whitelist.

3.8. Manuscript Status

You can access ScholarOne Manuscripts (formerly known as Manuscript Central) any
time to check your 'Author Centre' for the status of your manuscript. The Journal will inform

you by e-mail once a decision has been made.

3.9. Submission of Revised Manuscripts

To submit your revised manuscript, locate your manuscript under 'Manuscripts with
Decisions' and click on 'Submit a Revision' . Please remember to delete any old files uploaded

when you upload your revised manuscript.

4. MANUSCRIPT TYPES ACCEPTED

Original research articles of high scientific merit in the field of material sciences,
physiology of wound healing, biology of tissue integration of implants, diagnosis and treatment

planning, prevention of pathologic processes jeopardizing the longevity of implants, clinical
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trials on implant systems, stomatognathic physiology related to oral implants, new

developments in therapeutic concepts and prosthetic rehabilitation.

Review articles by experts on new developments in basic sciences related to implant
dentistry and clinically applied concepts. Reviews are generally by invitation only and have to

be approved by the Editor-in-Chief before submission.

Case reports and case series, but only if they provide or document new fundamental

knowledge and if they use language understandable to the clinician.

Novel developments if they provide a technical novelty for any implant system.

Short communications of important research findings in a concise format and for rapid
publication. Treatment rational by experts with evidence-based treatment approach. Proceedings

of international meetings may also be considered for publication at the discretion of the Editor.

5. MANUSCRIPT FORMAT AND STRUCTURE

5.1. Page Charge

Articles exceeding 10 published pages are subject to a charge of USD 160 per additional
page. One published page amounts approximately to 5,500 characters (excluding figures and

tables).

5.2. Format

Language: The language of publication is English. Authors for whom English is a
second language might choose to have their manuscript professionally edited by an English
speaking person before submission to make sure the English is of high quality. A list of
independent suppliers of editing services can be found at
http://authorservices.wiley.com/bauthor/english language.asp. All services are paid for and
arranged by the author, and use of one of these services does not guarantee acceptance or

preference for publication
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Abbreviations, Symbols and Nomenclature: The symbol % is to be used for percent, h
for hour, min for minute, and s for second. In vitro, in vivo, in situ and other Latin expressions
are to be italicised. Use only standard abbreviations. All units will be metric. Use no roman
numerals in the text. In decimals, a decimal point and not a comma will be used. Avoid
abbreviations in the title. The full term for which an abbreviation stands should precede its first
use in the text unless it is a standard unit of measurement. In cases of doubt, the spelling

orthodoxy of Webster's third new international dictionary will be adhered to.

Scientific Names: Proper names of bacteria should be binomial and should be singly
underlined on the typescript. The full proper name (e.g., Streptococcus sanguis) must be given
upon first mention. The generic name may be abbreviated thereafter with the first letter of the
genus (e.g., S. sanguis). If abbreviation of the generic name could cause confusion, the full
name should be used. If the vernacular form of a genus name (e.g., streptococci) is used, the
first letter of the vernacular name is not capitalised and the name is not underlined. Use of two
letters of the genus (e.g., Ps. for Peptostreptococcus) is incorrect, even though it might avoid
ambiguity. With regard to drugs, generic names should be used instead of proprietary names. If

a proprietary name is used, it must be attached when the term is first used.

5.2. Structure

All manuscripts submitted to Clinical Oral Implants Research should include Title Page,
Abstract, Main Text and Acknowledgements, Tables, Figures and Figure Legends as

appropriate.

Title Page: should contain the title of the article, full name(s) of the authors (no more
than 6) and institutional affiliation(s), a running title not exceeding 60 letters and spaces, and the
name, telephone and fax numbers, email and complete mailing address of the author responsible

for correspondence. The author must list appropriate key words for indexing purposes.

Abstract: should not to exceed 250 words. This should be structured into: objectives,
material and methods, results, conclusions, and no other information.
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Main Text of Original Research Article should include Introduction, Material and

Methods, Results and Discussion.

Introduction: Summarise the rationale and purpose of the study, giving only strictly
pertinent references. Do not review existing literature extensively. State clearly the working

hypothesis.

Material and Methods: Material and methods should be presented in sufficient detail to
allow confirmation of the observations. Published methods should be referenced and discussed
only briefly, unless modifications have been made. Indicate the statistical methods used, if

applicable.

Results: Present your results in a logical sequence in the text, tables, and illustrations.
Do not repeat in the text all data in the tables and illustrations. The important observations

should be emphasised.

Discussion: Summarise the findings without repeating in detail the data given in the
Results section. Relate your observations to other relevant studies and point out the implications

of the findings and their limitations. Cite other relevant studies.

Main Text of Short Communications: Short communications are limited to two printed
pages including illustrations and references and need not follow the usual division into material

and methods, etc., but should have an abstract.

Acknowledgements: Acknowledge only persons who have made substantive
contributions to the study. Authors are responsible for obtaining written permission from
everyone acknowledged by name because readers may infer their endorsement of the data and

conclusions. Sources of financial support should be acknowledged.

5.3. References
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References should quote the last name(s) of the author(s) and the year of publication
(Black & Miller 1988). Three or more authors should always be referred to as, for example,

(Fox et al. 1977).

A list of references should be given at the end of the paper and should follow the
recommendations in Units, symbols and abbreviations: a guide for biological and medical

editors and authors (1988), p. 52, London: The Royal Society of Medicine.

a) The arrangement of the references should be alphabetical by author's surname.

b) The order of the items in each reference should be:

(1) for journal references:

name(s) of author(s), year, title of paper, title of journal, volume number, first and last

page numbers.

(i1) for book references:

name(s) of author(s), year, title of book, edition, volume, chapter and/ or page number,

town of publication, publisher.

c¢) Author's names should be arranged thus: Daniels, J.A., Kelly, R.A. & Til, T.C.

Note the use of the ampersand and omission of comma before it. Author's names when

repeated in the next reference are always spelled out in full.

d) The year of publication should be surrounded by parentheses: (1966).

c¢) The title of the paper should be included, without quotation marks

f) The journal title should be written in full, italicised, and followed by volume number

in bold type, and page numbers.

Examples:
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Tonetti, M. S., Schmid, J., Himmerle,C. H. & Lang, N. P. (1993) Intraepithelial
antigen-presenting cells in the keratinized mucosa around teeth and osseointegrated implants.

Clinical Oral Implants Research 4: 177-186.

Poole, B., Ohkuma, S. & Warburton, M. (1978) Some aspects of the intracellular
breakdown of erogenous and endogenous proteins. In: Segal, H.S. & Doyle, D.J., eds. Protein

turnover and lysosome function, 1st edition, p. 43. New York: Academic Press.

We recommend the use of a tool such as EndNote or Reference Manager for reference
management and formatting. EndNote reference styles can be searched for here:
www.endnote.com/support/enstyles.asp . Reference Manager reference styles can be searched

for here: www.refman.com/support/rmstyles.asp

5.4. Tables, Figures and Figure Legends

Tables: Tables should be numbered consecutively with Arabic numerals. Type each
table on a separate sheet, with titles making them self-explanatory. Due regard should be given

to the proportions of the printed page.

Figures: All figures should clarify the text and their number should be kept to a
minimum. Details must be large enough to retain their clarity after reduction in size.
[lustrations should preferably fill a single-column width (81 mm) after reduction, although in
exceptional cases 120mm (double-column) and 168 mm (full page) widths will be accepted.
Micrographs should be designed to be reproduced without reduction, and they should be dressed
directly on the micrograph with a linear size scale, arrows, and other designators as needed.

Each figure should have a legend

Preparation of Electronic Figures for Publication: Although low quality images are
adequate for review purposes, print publication requires high quality images to prevent the final
product being blurred or fuzzy. Submit EPS (lineart) or TIFF (halftone/photographs) files only.

MS PowerPoint and Word Graphics are unsuitable for printed pictures. Do not use pixel-
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oriented programmes. Scans (TIFF only) should have a resolution of 300 dpi (halftone) or 600
to 1200 dpi (line drawings) in relation to the reproduction size (see below). EPS files should be
saved with fonts embedded (and with a TIFF preview if possible). For scanned images, the
scanning resolution (at final image size) should be as follows to ensure good reproduction:
lineart: >600 dpi; half-tones (including gel photographs): >300 dpi; figures containing both

halftone and line images: >600 dpi.

Permissions: If all or parts of previously published illustrations are used, permission
must be obtained from the copyright holder concerned. It is the author's responsibility to obtain

these in writing and provide copies to the Publishers.

6. AFTER ACCEPTANCE

Upon acceptance of a paper for publication, the manuscript will be forwarded to the

Production Editor who is responsible for the production of the journal.

6.1 Proof Corrections

The corresponding author will receive an email alert containing a link to a web site. A
working email address must therefore be provided for the corresponding author. The proof can
be downloaded as a PDF (portable document format) file from this site. Acrobat Reader will be
required in order to read this file. This software can be downloaded (free of charge) from the
following Web site: www.adobe.com/products/acrobat/readstep2.html . This will enable the file
to be opened, read on screen, and printed out in order for any corrections to be added. Further
instructions will be sent with the proof. Hard copy proofs will be posted if no e-mail address is
available; in your absence, please arrange for a colleague to access your e-mail to retrieve the

proofs. Proofs must be returned to the Production Editor within three days of receipt.

Excessive changes made by the author in the proofs, excluding typesetting errors, will

be charged separately. Other than in exceptional circumstances, all illustrations are retained by
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the publisher. Please note that the author is responsible for all statements made in his work,

including changes made by the copy editor.

Articles should not normally exceed 10 printed pages, including illustrations and

references. Additional pages will be charged to the author(s) at the rate of USD 160 per page.

6.2 Early View (Publication Prior to Print)

Clinical Oral Implants Research is covered by Wiley-Blackwell's Early View service.
Early View articles are complete full-text articles published online in advance of their
publication in a printed issue. Early View articles are complete and final. They have been fully
reviewed, revised and edited for publication, and the authors' final corrections have been
incorporated. Because they are in final form, no changes can be made after online publication.
The nature of Early View articles means that they do not yet have volume, issue or page
numbers, so Early View articles cannot be cited in the traditional way. They are therefore given
a Digital Object Identifier (DOI), which allows the article to be cited and tracked before it is
allocated to an issue. After print publication, the DOI remains valid and can continue to be used

to cite and access the article.

6.3 Author Services

Online production tracking is available for your article through Wiley-Blackwell's
Author Services. Author Services enables authors to track their article - once it has been
accepted - through the production process to publication online and in print. Authors can check
the status of their articles online and choose to receive automated e-mails at key stages of
production. The author will receive an e-mail with a unique link that enables them to register
and have their article automatically added to the system. Please ensure that a complete e-mail
address is provided when submitting the manuscript. Visit
http://authorservices.wiley.com/bauthor/ for more details on online production tracking and for

a wealth of resources including.
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