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Resumo 

Oliveira, Simone Gomes Dias. Avaliação do efeito antifúngico de Fixadores de 
Dentaduras modificados pelo acréscimo de derivados pirazolinicos. 2015. 142f. Tese 
de Doutorado – Programa de Pós Graduação em Odontologia. Universidade Federal 
de Pelotas, Pelotas.  

O uso de próteses totais convencionais configura-se como um importante método de 

reabilitação bucal devido principalmente a vantagem econômica, sendo a principal 

queixa quanto ao seu uso a falta de retenção e estabilidade. A fim de melhorar 

essas características existem no mercado produtos com propriedades adesivas 

chamados de fixadores de dentadura. O principio de ação desse material resume-se 

na absorção de líquidos do meio, aumento da viscosidade e aumento da 

adesividade a mucosa. O presente trabalho foi dividido em três artigos. O artigo 1 

objetivou  avaliar o estado da técnica e o estado da arte através de revisão 

sistematizada em banco de patentes e de artigos referentes a fixadores de 

dentaduras. Para o monitoramento do estado da técnica e da arte, foi realizada uma 

pesquisa bibliográfica de estudos publicados entre 1960 e 2014, em sete bases de 

dados MEDLINE ( PubMed), Web of Science , Lilacs , IBECS , Biblioteca Cochrane , 

Scielo e Scopus . Além disso, os seguintes bancos de dados de patentes foram 

rastreados: USPTO , EPO , JPO , INPI , Derwent Innovations Index, Patentscope e 

Questel Orbit . Os dados foram tabulados e analisados pelo Microsoft Office Excel 

2013 software e Questel Orbit. Um total de 54 artigos e patentes 78 foram incluídos 

na análise referente ao monitoramento bibliográfico e tecnológico. Os estudos mais 

predominantes foram realizados in vivo (n=30), e os tipos de adesivos mais 

estudados foram em creme ou pó (n=14). Os avanços recentes de tais materiais têm 

sido mais relacionados com a apresentação comercial do que com os efeitos 

adicionais de adesivos para próteses dentárias.  O artigo 2 objetivou avaliar uma 

nova metodologia confiável para o teste de adesividade dos fixadores de dentadura 

frente às variáveis como: meio (saliva artificial, saliva natural e água destilada) e 

método (imersão e molhamento). Para a validação da metodologia confiável de 

adesividade dos fixadores este foi definido usando um planejamento experimental 

com fatores fixos e variáveis. Foi utilizado para tal proposito uma maquina de 

ensaios universais operando com célula de carga de 100 N e velocidade de 1 

mm/min. O método de ensaio estabelecido mostrou que o meio em que o teste é 

realizado, saliva artificial, água e saliva natural e o método utilizado, imersão ou 



molhamento, foram determinantes para o resultado de adesividade dos fixadores de 

dentadura. O artigo 3 objetivou caracterizar e avaliar o efeito do acréscimo de um 

antifúngico alternativo, derivado de pirazois, em fixadores de dentadura comerciais 

em três diferentes apresentações (pó, pasta e creme). Os fixadores de dentadura 

comerciais foram modificados com a inclusão de antifúngicos (Nistatina e Pirazol) 

em três concentrações por porcentagem em massa diferentes (30%; 3% e 0.3%). A 

ação antifúngica foi determinada através dos testes de disco difusão e contato 

direto. O teste de contato direto foi mensurado em 1, 4, 8 e 12 horas. A atividade 

citotóxica foi avaliada em fibroblastos de camundongos (NIH/3T3) pelo ensaio 

colorimétrico de redução do MTT. Os resultados obtidos demonstraram que as 

inclusões dos antifúngicos não afetam a adesividade dos fixadores de dentadura 

(p>0,05). O teste de disco difusão e de contato direto demonstraram que a inclusão 

de Nistatina e de Pirazol nos fixadores de dentadura comercial promoveram nestes 

ação antifúngica frente a Candida albicans. Os fixadores formulados com pirazol se 

mostraram atividade antifúngica similar aqueles formulados com nistatina. Em 

relação a citotoxicidade, a concentração mais alta (30%) foi significativamente a 

mais citotóxica (p<0,05), sendo que as concentrações subsequentes se mostraram 

com baixa citotoxicidade. Os fixadores com pirazol de comportaram semelhantes a 

nistatina em relação a citotoxidade nas concentrações 2(3%) e 3(0,3%). 

Considerando-se as limitações do presente estudo, conclui-se que há possibilidade 

do uso de fixadores de dentadura como sistema de entrega de antifúngicos 

comerciais (Nistatina) ou não (pirazol) sendo a segunda concentração (3%) a mais 

eficiente, que independe da apresentação comercial é menos citotóxica. 

Palavras-chaves: Fixadores de dentadura; Produtos com ação antimicrobiana; 
Candida albicans; Pirazol; Antifúngicos. 

 
 
 

 
 
 
 
 
 
 
 
 
 



Abstract 
 

Oliveira, Simone Gomes Dias. Avaliação do efeito antifúngico de Fixadores de 
Dentaduras modificados pelo acréscimo de derivados pirazolinicos. 2015. 141f. Tese 
Doutorado – Programa de Pós Graduação em Odontologia. Universidade Federal de 
Pelotas, Pelotas.  
 

The use of conventional dentures still appears as the main oral rehabilitation method 

of total edentulous patients mainly because the economic advantage of this kind of 

treatment. Despite these prostheses were made for several years, the main 

complaint about their use remains the lack of retention and stability. In order to 

improve these characteristics exists in the market products with adhesive properties 

called denture adhesives. These denture adhesives have a variety of formulations 

and commercial presentation, but the principle of action summarized in the 

absorption of the liquid medium, increased viscosity and increased adhesion to the 

mucosa. There are controversies in the literature about the effect of these denture 

adhesives in the oral microbiota and the possibility that these promote accumulation 

of biofilm which in turn cause chronic infections, such as chronic atrophic candidiasis. 

This work was divided into three articles. Article 1 aimed to evaluate the state of the 

art and state of the art through systematic review on bank of patents and articles 

related to denture adhesives. For monitoring the technique and art state, was 

performed a literature search of studies published between 1960 and 2014 in seven 

MEDLINE (PubMed), Web of Science, Lilacs, IBECS, Cochrane Library, SciELO and 

Scopus. In addition, the following patent databases were screened: USPTO, EPO, 

JPO, PTO, Derwent Innovations Index, Questel Orbit and Patentscope. Data were 

tabulated and analyzed using Microsoft Office Excel 2013 software and Questel 

Orbit. A total of 54 papers and patents 78 were included in the analysis related to 

bibliographic and technological monitoring. The results showed that the highest 

number of patents (n = 19) was deposited by Procter & Gamble Company 

(Cincinnati, Ohio). A total of 54 papers and patents 78 were included in the analysis 

related to bibliographic and technological monitoring. Furthermore, the most 

prevalent in vivo studies were performed (n = 30), and the types of adhesives have 

been most studied cream or powder (n = 14). Recent advances of such materials 

have been related more to the presentation than for the additional effects of denture 

adhesives. Article 2 aimed to evaluate a new methodology for the reliable adhesive 

test of front denture adhesives the variables as a (artificial saliva, natural saliva and 



distilled water) and method (immersion and wetting). The commercial denture 

adhesives were modified with the inclusion of antifungals (Pyrazol and nystatin) in 

three different concentrations in percentages by weight (30%, 3% and 0.3%). To 

validate the adhesiveness reliable methodology for fixing this was defined using an 

experimental design with fixed and variable factors. Was used for this purpose 

universal testing a machine operating with a 100 N load cell and speed of 1 mm / 

min. The established test method showed that the environment in which the test is 

performed, artificial saliva, water and natural saliva and the method used, dipping or 

wetting, was decisive for the outcome of the denture adhesives. It is essential that 

researchers analyze their methodologies before predicting and say which product is 

more or less efficient, avoiding misconceptions about them. Article 3 aimed to 

characterize and evaluate the effect of the addition of an alternative antifungal 

derived from pyrazoles, in commercial denture adhesives in three different 

presentations (powder, tape and cream). The antifungal activity was determined by 

the disk diffusion testing and direct contact. Direct contact test was measured at 1, 4, 

8 and 12 hours. The cytotoxic activity was evaluated on mouse fibroblasts (NIH / 

3T3) using the colorimetric MTT reduction assay. The results showed that the 

inclusion of antifungals did not affect the adhesion of the denture adhesives (p> 

0.05). The disk diffusion test results and demonstrated that direct contact include 

nystatin and pyrazole in commercial denture adhesives promoted to these antifungal 

activity against Candida albicans. Adhesives dentures formulated with pyrazol proved 

similar antifungal those formulated with nystatin. With respect to cytotoxicity, the 

highest concentration was significantly more cytotoxic (p <0.05), and subsequent 

concentrations showed low cytotoxicity. The dentures adhesives with pyrazole 

behaved like nystatin relative cytotoxicity at concentrations of 3% and 0.3%. 

Considering the limitations of this study, it is concluded that there is possibility of 

using denture adhesives as delivery system of trade antifungal (Nystatin) or not 

(pyrazole) and the second concentration (3%) to more efficient, which is independent 

commercial and less cytotoxic presentation. 

 

 

Keywords: Fixative dentures, drug delivery systems; Oral Cavity; Candida albicans; 

Pirazoles. 
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1.1 Introdução 

1.1.1 Estado da Arte 

 

 Mucoadesivos, adesivo de dentadura ou fixadores protéticos 

 

Quando se deseja o desenvolvimento de um mucoadesivo a mucosa 

bucal possui alguns atrativos para a alocação desse tipo de dispositivo. As 

células epiteliais da mucosa bucal estão rodeadas por substância de base 

intercelular chamada muco com a espessura que varia de 40 mm a 300 mm 

(Allen & Forte, 1989). Esse muco serve como um veículo de entrega eficaz, 

agindo como um lubrificante e permitindo que as células se movam (Peppas & 

Buri, 1985). Ademais, o muco pode formar uma estrutura de gel fortemente 

coesa que se liga à superfície das células epiteliais como uma camada 

gelatinosa (Gandhi & Robinson, 1988). Muco e moléculas são capazes de se 

unir para fazer polímeros ou uma rede tridimensional estendida. Outra 

característica importante é a permeabilidade da mucosa oral. Em geral, a 

permeabilidade baseia-se na espessura relativa e grau de queratinização 

desses tecidos na ordem de sublingual> bucal> palatal. A permeabilidade da 

mucosa bucal foi estimada em 4-4000 vezes maior do que a da pele (Galey et 

al 1976). 

Para o desenvolvimento de mucoadesivos, deve-se objetivar uma forma 

segura e eficaz de entrega de drogas. Devem ser fortemente considerados os 

fatores que influenciam a liberação da droga e a penetração através da mucosa 

bucal, fatores organolépticos, efeitos dos aditivos utilizados para melhorar o 

padrão de liberação e absorção da droga, efeitos de irritação local da droga 

(Sudhakar et al 2006). Em geral são requeridas as características: tamanho 1 a 

3 cm2 e uma dose diária de 25 mg ou menos são preferíveis; duração máxima 

de administração bucal de cerca de 4-6 h (Alur et al 2001). 

 

1 Projeto de Pesquisa 
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Atualmente os mucoadesivos bucais são formados por polímeros ou 

hidrogéis. Os polímeros compreendem um grupo grande e diversificado de 

moléculas, incluindo as substâncias de origem natural biodegradáveis, 

copolímeros e polímeros tiolados. Estas formulações são frequentemente 

solúveis em água e, quando em uma forma seca atraem água a partir da 

superfície biológica e esta transferência de água leva a uma forte interação. 

Estes polímeros também podem formar líquidos viscosos quando hidratados 

com água. Isso aumenta o tempo de retenção sobre superfícies mucosas e 

pode levar a interações adesivas. Polímeros bioadesivos devem possuir certas 

características físico-químicas, incluindo hidrofilicidade, numerosas ligações de 

hidrogênio, flexibilidade para a interpenetração com muco e tecido epitelial, e 

propriedades visco-elásticas (Batchelor 2004). 

Os hidrogéis são matrizes hidrófilas que absorvem água quando 

colocado num meio aquoso. Na mucosa bucal, este meio aquoso pode ser 

fornecido pela saliva, que pode também atuar como meio de dissolução. Os 

hidrogéis são estruturados de tal maneira que as fibras de reticulação 

apresentam a sua matriz como uma forma eficaz de impedir sua dissolução e, 

assim, promovem a retenção de água (Mishra et al 1996). 

Em suma, os sistemas mucoadesivos orais oferecem inúmeras 

vantagens em termos de administração, acessibilidade, retentividade, baixa 

atividade enzimática, economia e alta adesão do paciente (Sudhakar et al 

2006).  Porem sabe-se que o sucesso no desenvolvimento dessas novas 

formulações exige a assimilação de uma grande quantidade de informação 

emergente sobre a estrutura química e física da natureza destes novos 

materiais. 

 

Derivados Pirazolinicos : uma alternativa antifúngica 

 

Os compostos heterocíclicos vêm despertando grande interesse devido 

a sua aplicabilidade nos mais diversos campos da química moderna e a 

enorme variedade e complexidade estrutural, que possibilita gerar uma vasta 

série de novas estruturas com propriedades físicas e químicas diversas. Estes 
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fatores justificam o incremento no número de heterociclos desenvolvidos nos 

últimos anos. 

Dentre os compostos heterocíclicos, merecem destaque os sistemas 

nitrogenados de cinco membros, especialmente os derivados de pirazóis e 

pirróis, os quais atraem o interesse de pesquisadores devido a sua importância 

medicinal e biológica. Embora pirazóis e derivados sejam raramente 

encontrados na natureza, eles são importantíssimos do ponto de vista 

biológico. Esta importância é evidenciada pelos exemplos de fármacos 

comerciais que contêm o anel pirazolínico em sua estrutura. São eles, o 

Celecoxib (Celebra®)(Fig.1), um dos primeiros representantes da segunda 

geração de agentes antiinflamatórios não esteroidais e o Rimonabant (Fig.2), 

popularmente conhecido como “pílula da barriga”. Outro derivado pirazolínico é 

o Fipronil, de uso veterinário, eficiente no combate a carrapatos. Além desses a 

literatura relata, entre outros, a atividade promissora do 4,5-diidropirazol 

BW540C como antiinflamatório . 

 

 
Figura 1. Estrutura química do Celecoxib 
 

 
Figura 2. Estrutura química do Rimonabant 
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Esses compostos heterociclos contendo a unidade pirazol possuem um 

amplo espectro de atividades biológicas, tais como inibidor da monoamina 

oxidase, anticonvulsivante, antibacteriano  hipotensores,  antipiréticos  e 

antinflamatorio.  

Os compostos derivados pirazolinicos que serão utilizados no decorrer 

desse trabalho estão dispostos na tabela abaixo, e sua síntese esta descrita 

por Pizzuti et al 2009. 

 

Tabela 1 -  Nomenclatura dos compostos sintetizados. 
Composto Numeração Nomenclatura 

 

2a 3,5-difenil-4,5-diidro-1H-amidinopirazol 

 

2b 3-fenil-5-(2-tolil)-4,5-diidro-1H-amidinopirazol 

 

2d 3-fenil-5-(3-nitrofenil)-4,5-diidro-1H-amidinopirazol 

 

2e 3-fenil-5-(4-nitrofenil)-4,5-diidro-1H-amidinopirazol 

 

2f 3-fenil-5-(2-metoxifenil)-4,5-diidro-1H-amidinopirazol 

 

2h 5-(4-clorofenil)-3-fenil-4,5-diidro-1H-amidinopirazol 

 

2i 5-(2-bromofenil)-3-fenil-4,5-diidro-1H-amidinopirazol 

 

2j 5-(3-bromofenil)-3-fenil-4,5-diidro-1H-amidinopirazol 

N
N

NHH2N

N
N

NHH2N

Me

N
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Composto Numeração Nomenclatura 

 

2k 5-(4-bromofenil)-3-fenil-4,5-diidro-1H-amidinopirazol 

 

2l 5-(3,4-dimetoxifenil)-3-fenil-4,5-diidro-1H-amidinopirazol 

 

2m 5-(2,4-diclorofenil)-3-fenil-4,5-diidro-1H-amidinopirazol 

  
As 3,5-diaril-4,5-diidro-1H-amidinopirazol foram sintetizados a partir da 

reação das 3-diaril-2-propen-1-onas 1a,b,d-f,h-n com 3 equivalentes de 

cloridrato de aminoguanidina em meio básico de KOH (3 equivalentes) e 

etanol. Os produtos foram obtidos na forma sólida com rendimentos de 36-

99%. A Tabela 2 mostra os pontos de fusão e rendimentos dos compostos. 

Os amidinopirazóis não foram sintetizados pela metodologia clássica, 

portanto, não se tem parâmetros para a comparação e o apontamento das 

vantagens do método sonocatalisado, mas pode-se dizer que os produtos 

foram obtidos em espaços de tempo muito curtos, utilizando o etanol, que é um 

solvente bio-renovável. Estes fatores são importantíssimos do ponto de vista 

ambiental. 

 

Esquema 1 – Reação das 3-diaril-2-propen-1-onas 
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Tabela 2 -  Pontos de fusão e rendimentos dos compostos 2a,b,d-f,h-n. 

Composto Fórmula Molecular 
Massa Molar (g.mol−1) Ponto de fusão (°C)a Rendimento (%)b 

2a 
C16H16N4 
264,33 

167−169 75 

2b 
C17H18N4 
278,35 

188−190 75 

2d 
C17H18N4O 

294,35 
165−167 98 

2e 
C17H18N4O 

294,35 
147−149 80 

2f 
C16H15N5O2 

309,32 176−178 53 

2h 
C16H15ClN4 

298,77 
163−165 98 

2i 
C16H15BrN4 

343,22 
168−170 99 

2j 
C16H15BrN4 

343,22 
262−264 36 

2k 
C16H15BrN4 

343,22 
136−138 80 

2l 
C18H20N4O2 

324,38 
146−148 99 

2m 
C16H14Cl2N4 

333,22 
94−96 87 

2n 
C19H22N4O3 

354,40 
179−181 90 

a Pontos de fusão não corrigidos. 
b Rendimentos dos compostos isolados. 
 

A identificação dos compostos foi feita através da análise de dados de 

RMN 1H e 13C{H}, espectrometria de massas e espectroscopia de 

infravermelho. Estes compostos foram avaliados (in vitro) referente ao potencial 

antifúngico, anti-enzimático e citotóxico por nosso grupo de pesquisa. Os 

resultados foram: CIM e CFM>15,6µg\ml para C. albicans; CIM e CFM>62,5 

µg\ml para C. parapsilosis; CIM e CFM=62,5 µg\ml para C. famata; CIM e 

CFM=125 µg\ml para C. glabrata e CIM=15,6 µg\ml para C. lipolytica. Os 

valores médios de fosfolipase e proteinase (Pz) de C. albicans antes e após a 

exposição foram respectivamente: 0,2 (±0,022) e 0,6 (±0,024) ; 0,3(±0,04) e 

0,9(±0,074) . Estes resultados não foram estatisticamente significantes para 

proteinase, porém significantes para fosfolipase (p=0,01), sendo a 

concentração de 15,6 µg\ml a mais efetiva. Não foram observadas diferenças 

estatísticas entre os grupos testados e o controle quanto à citotoxidade. Com 
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base nesse resultados, concluimos que os derivados pirazolínicos são 

promissores agentes antifúngicos, seja através da morte das leveduras ou 

inibição da sua atividade enzimática, além de apresentarem baixa citotoxidade. 

 

 

1.1.2 Estado da Técnica 

 

 

Os mucoadesivos são encontrados de diferentes formas na literatura. 

Mucoadesivos em forma de géis são utilizados especialmente na cavidade oral. 

Um exemplo é a U.S.Pat.N. 5,192,802 que descreve um mucoadesivo em gel 

feito de carboximetil celulose e goma xantana. O gel se propõe a tratar aftas, 

febre e hemorróidas. No entanto, este tipo de transportador farmacêutico tem 

um tempo de vida em cavidade oral muito limitado já que os fluidos como a 

saliva podem removê-los. Géis bioadesivos são também descritos na 

USPat.Nos. 5.314.915; 5.298.258 e 5.642.749.  

Tabletes mucoadesivos são descritos em U.S.Pat.No 4,915,948. O 

material bioadesivo solúvel em água utilizado neste dispositivo é uma goma 

xantana ou uma pectina combinada com um material de reforço de adesão tal 

como um poliol. Embora o tempo de permanência em contato com a mucosa 

seja melhorado, estes não são de fácil utilização, especialmente quando usada 

no cavidade oral, dadas as desagradáveis sensações associadas à sua 

solidez, espessura, e tempo de dissolução lenta. Os tablets mucoadesivos são 

também descritos na U.S.Pat.No 4,226,848; 4,292,299 e 4,250,163 e são 

dispositivos de camada única ou bicamada tendo uma espessura média de 0,2 

a 2,5 mm. Os tablets descritos nestas patentes utilizam um componente não 

adesivo como o éter de celulose, um componente bioadesivo como o ácido 

poliacrílico, carboximetilcelulose de sódio ou polivinilpirrolidona e um ligante 

para efeitos de prensagem. Os derivados de celulose podem ou não ser 

solúveis em água.  

Outro tipo de mucoadesivos são as laminas ou películas adesivas. Essas 

laminas ou películas adesivas são finas e flexíveis e, assim, diminuem a 

sensação de corpo estranho e são utilizados para entregar os fármacos através 
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da pele ou mucosa. Estas estão descrita em U.S.Pat.N. 3,996,934 e 4,286,592. 

Estes produtos são utilizados para entregar drogas através da pele ou mucosa.  

Além dos sistemas de películas ou laminas adesivas há os filmes 

mucoadesivos. Estes tipos de sistemas, que são insolúveis em água e se 

apresentam geralmente sob a forma de laminados são descritos em 

U.S.Pat.No. 4,517,173, 4,572,832, 4,713,243, 4,900,554 e 5,137,729. O 

documento U.S.Pat.No 4,517,173 descreve e reivindica uma membrana 

aderente constituída por camadas, incluindo uma camada farmacêutica, uma 

camada pouco solúvel em água e uma camada intermédia. A camada 

farmacêutica inclui o fármaco e um derivado de celulose selecionado a partir de 

hidroxipropil celulose, metil celulose, metil-celulose e hidroxipropil. A camada 

pouco solúvel em água é obtido pela combinação de um ou mais derivados de 

celulose, e a camada intermédia é composta por derivados de celulose. O 

documento U.S.Pat.No 4,572, 832 refere-se a uma película de gelatina para 

administração bucal, feita pela utilização combinada de uma proteína solúvel 

em água, um éster de ácido ou polímero de carboxivinilo, e um álcool poli-

hídrico tal como celulose.  

  As pastas e filmes adesivos para dentaduras são outro tipo de produto 

bioadesivo. No entanto, estas preparações são utilizadas primariamente pelas 

suas propriedades adesivas, para aderir dentaduras às gengivas, em vez de 

para a proteção do tecido ou para entrega tópica de fármacos, embora drogas 

tais como anestésicos locais possam ser utilizados na pasta para alívio da 

gengiva. O documento U.S.Pat.No 4.894.232 e o 4.518.721 descrevem pastas 

adesivas para dentaduras obtidas através de uma combinação de 

carboximetilcelulose de sódio e óxido de polietileno, em polietileno glicol. Para 

o nosso grupo de pesquisa esse tipo de bioadesivo, poderiam ter propriedades 

antimicrobianas adicionais. A sua grande vantagem seria que as desvantagens 

do uso de mucoadesivos orais, como por exemplo a ação da saliva ou o atrito 

acometido por algum alimento seria minimizado. 
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1.2  Justificativa 
 

 
O uso de próteses totais convencionais configuram-se como o principal 

método de reabilitação bucal de pacientes edentados totais devido 

principalmente a vantagem econômica desse tipo de tratamento. Apesar de 

essas próteses serem confeccionada há diversos anos, a principal queixa 

quanto ao seu uso continua sendo a falta de retenção e estabilidade. A fim de 

melhorar essas características existe no mercado produtos com propriedades 

adesivas chamados de Fixadores de dentadura. Esses fixadores apresentam 

uma diversidade de formulações e apresentações comerciais, porém o principio 

de ação resume-se na absorção de líquidos do meio, aumento da viscosidade 

e aumento das propriedades adesivas. Uma das desvantagens desse material 

esta no efeito de que esses fixadores causariam na microbiota oral e a 

possibilidade destes promoverem acumulo de biofilme e episódios de infecções 

crônicas, como por exemplo, candidíase atrófica crônica. Esses fixadores de 

dentadura apresentam propriedades adesivas, porém não foram utilizados 

como veículos de antimicrobianos, mesmo sendo mais favoráveis aos mesmos 

já que não sofrem atrito de alimentos e ficam protegidos, geralmente, abaixo 

das próteses dentárias. Ademais, acredita-se que esse possível uso desses 

fixadores de dentadura como sistema de entrega de fármacos favoreceriam 

uma parcela especifica da população que sofrem com resistência antifúngica, 

pacientes imunodeprimidos e debilitados. 

O desenvolvimento de um fixador de dentaduras com características de 

mucoadesivos com função de sistema de entrega de fármacos poderia auxiliar 

o clinico frente ao tratamento de infecções orais comuns e beneficiar pacientes 

pela facilidade de utilização dos mesmos. 
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1.3  Objetivos e metas a serem alcançados  

 

1.3.1 Objetivo Geral 

 

O objetivo deste trabalho foi avaliar o efeito antifúngico de Fixadores de 

Dentaduras modificados pelo acréscimo de derivados pirazolinicos.  

 

1.3.2 Objetivos específicos 

 

1) Avaliar o estado da técnica e do estado da arte através de revisão 

sistematizada em banco de patentes e de artigos referente a fixadores de 

dentaduras;  

2) Validar uma metodologia confiável para o teste de adesividade dos 

fixadores de dentadura frente a variáveis como meio (saliva artificial, saliva 

natural e água destilada) e método (imersão e molhamento);   

3) Caracterizar e avaliar o efeito do acréscimo de um antifúngico 

alternativo, derivado de pirazois, em fixadores de dentadura comerciais em três 

diferentes apresentações (pó, pasta e creme). 

 

1.3.3 Metas pretendidas 

META FÍSICA 1 – Caracterização, definição dos componentes e 

desenvolvimento de um Fixador de dentaduras em forma de filme 

Atividade – A partir da revisão de literatura serão selecionados os componentes 

mais utilizados para o desenvolvimento de fixadores de dentadura  

Indicador Fisico- Obtenção de um material adesivo com as seguintes 

propriedades: (1) características de pH neutro ou literalmente básico;  (2) 

retenção e adesividade satisfatórias; (3) odor e gosto agradáveis; (4) fácil 

aplicação e remoção; (5) viscosidade adequada; (6) toxidade nula ou mínima à 

cavidade oral; (7) capacidade antifúngica (anti-biofilme) contra isolados de 

Candida; (8) o produto final não deve ser irritante a mucosa oral e deve ser livre 

de impurezas lixiviáveis; (9) deve possuir uma vida útil adequada; (10) deve 
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possuir grupos adesivos ativos e (11) Não deve promover o desenvolvimento 

infecções secundárias. 

META FÍSICA 2 - Caracterização, comparação e definição dos componentes 

dos fixadores de dentaduras comerciais. 

Atividade – Os fixadores de dentaduras serão analisados em relação a sua 

composição, ph, viscosidade, adesividade, retenção e citoxicidade.  

Indicador Físico - Obtenção da caracterização de um material, fixador de 

dentadura,  com as seguintes propriedades: ph neutro ou ligeramente básico, 

viscosidade média, retenção satisfatória, toxicidade mínima ou nula confirmada 

por meio de ensaio de cultivo celular. 

META FÍSICA 3 – Obtenção e caracterização de substâncias com propriedade 

antifungicas. 

Atividade – A capacidade antifungica das substâncias obtidas será testada por 

meio de testes de microdiluição, halo de inibição, teste de atividade anti-

enzimatica, determinação do efeito antifúngico em biofilme de Candida albicans 

aderidas em superfície de resina acrílica e em Candida albicans aderidas em 

superficies celulares. 

Indicador Físico – Obtenção de uma substância com ação antiungica 

comprovada, por meio da realização dos testes acima citados. 

META FÍSICA 4- Definição das matérias-primas a serem utilizadas na 

formulação do fixador de dentaduras. 

Atividade – As matérias-primas serão analisadas em relação à característica de 

viscosidade e solubilidade por meio de técnicas de análise físico-químicas.  

  Indicador Físico – Obtenção de matéria-prima com viscosidade e  solubilidade 

especificas. 
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 META FÍSICA 5 – Incorporação de substancias antifúngicas nos fixadores de 

dentaduras 

 Atividade – As matérias-primas selecionadas na Meta Física 2 e 3 serão 

misturadas de maneira homogênea apos a definição do método de mistura e 

quantidade apropriada. 

Indicador Físico –  Obtenção de fixadores de dentaduras com mínima alteração 

na viscosidade e adesividade apos incorporação de substancias antifúngicas. 

META FÍSICA 6 - Avaliação do desempenho mecânico dos fixadores de 

dentadura (produto final) 

Atividade – O fixador de dentadura será avaliado em relação as seguintes 

propriedades: ph, viscosidade, adesividade, odor e sabor e facilidade de 

remoção do produto.  

Indicador físico – Obtenção de fixador de dentadura com ph neutro ou básico, 

com potencial de fixação de 6-8h, odor e sabor agradável, viscosidade 

satisfatória para aplicação e remoção do produto. 

META FÍSICA 7 - Avaliação do desempenho biológico do fixador de dentadura 

(produto final).  

Atividade – O adesivo será avaliado em relação às seguintes propriedades: 

potencial antifúngico, potencial inibitório de fatores de aderência da Candida 

albicans, citoxicidade, ação antifúngica em superfície de resina acrílica e em 

superfície celular.  

Indicador Físico - Obtenção de um fixador com as seguintes propriedades: 

potencial antifúngico e⁄ou inibidor de fatores de virulência da Candida albicans, 

desempenho com baixa ou nula citoxicidade, ação positiva em superfícies 

protéticas e celulares.   

META FÍSICA 8 - Documentação formal e completa da solução proposta.  
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Atividade – Relatórios em formulários de apontamentos.  

   

Indicador: Documentos validados e registrados no sistema de Relatórios do 

laboratório.  

 

 

META FÍSICA 9 – Depósito de patente.  

   

Atividade: Requerimento de depósito de patente no INPI via PCT, iniciando 

dessa forma o depósito no Brasil e posteriormente nos EUA e Comunidade 

Européia.  

   

Indicador: Protocolos dos depósitos.  
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1.4  Metodologia de desenvolvimento  

1.4.1 Caracterização, definição dos componentes e desenvolvimento 

dos Fixadores de dentadura Comerciais 

1.4.2 Preparação dos fixadores de dentadura com a inclusão de 

antifungicos 

Os espécimes de fixadores serão preparados através de compressão 

direta. Os materiais utilizados para a composição destes estão 

dispostos no Quadro.1. 

Quadro 1. Formulacão dos Fixadores de dentadura e composição 

dos grupos testados 

Grupo  Apresentação 
Comercial 

Fixador de 
Dentadura (g) 

Nistatina(g) Pirazol(g) 

GPO0% Pó 0.05 0 0 
GPON30% Pó 0.05 0.015 0 
GPON3% Pó 0.05 0.0015 0 
GPON0.3% Pó 0.05 0.00015 0 
GPOP30% Pó 0.05 0 0.015 
GPOP3% Pó 0.05 0 0.0015 
GPOP0.3% Pó 0.05 0 0.00015 
GC0% Creme 0.05 0 0 
GCN30% Creme 0.05 0.015 0 
GCN3% Creme 0.05 0.0015 0 
GCN0.3% Creme 0.05 0.00015 0 
GCP30% Creme 0.05 0 0.015 
GCP3% Creme 0.05 0 0.0015 
GCP0.3% Creme 0.05 0 0.00015 
GF0% Fita 0.05 0 0 
GFN30% Fita 0.05 0.015 0 
GFN3% Fita 0.05 0.0015 0 
GFN0.3% Fita 0.05 0.00015 0 
GFP30% Fita 0.05 0 0.015 
GFP3% Fita 0.05 0 0.0015 
GFP0.3% Fita 0.05 0 0.00015 

 

 

1.4.3  Caracterização físico – química dos filmes mucoadesivos 

1.4.3.1 pH do filme mucoadesivo 

A possível modificação do pH foi aferida para evitar danos na 

mucosa oral. Três espécimes de cada grupo serão deixados 

submersos em copos com 50ml de solução tampão de fosfato a 
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um ph de 6,8 (para mimetizar a condição bucal). Serão feitas 

medições através de um phametro nos tempos 15, 30, 60, 90 e 

120 min.  

1.4.3.2 Variação de volume 

Três tipos de cada grupo serão pesados e medidos antes de 

serem imersos em solução tampão fosfato (0,2 Molar – pH 6,8) a 

37ºC por 120 min. Após esse período estes serão novamente 

pesados e medidos.    

 

1.4.4 Teste de mucosadesão 

       Este teste será realizado com três espécimes de cada grupo 

experimental e em dois momentos diferentes. Para este teste serão obtidos 

em um frigorifico local a mucosa bucal de suínos recém abatidos. O tecido 

será colocado submerso em saliva artificial e armazenado a -20ºC até 

posterior utilização. No momento da realização do teste o tecido será 

descongelado e alocado em laminas de vidro ficando esticado e liso.  Os 

fixadores serao colocado e comprimido a uma força constante de 0,4N por 

30 segundos contra o suporte com a mucosa oral suína. Esse suporte será 

imerso em saliva artificial e mantido a 37ºC. Será observado o tempo de 

total desprendimento dos fixadores da mucosa oral suína. 

 

1.4.5 Caracterização, Comparação e Definição dos componentes dos 
Fixadores de Dentadura Comerciais 

 
Para a realização desta etapa serão utilizados os grupos conforme o Quadro 2. 

 
Quadro 2. Grupos utilizados nas metodologias envolvidas na Caracterização, 
Comparação e Definição dos componentes dos Fixadores de Dentaduras 
Comerciais 

Fixadores de Dentaduras Comerciais 
Tipo Pasta (Creme) Tipo Fita Adesiva 

Algasiv® N=20 Algasiv® N=20 
Protefix® N=20 Protefix® N=20 
Fixodent® N=20 - - 
Corega® N=20 Corega® N=20 

  
1.4.6 Seleção dos Fixadores Comerciais 
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Serão avaliadas as marcas comerciais mais consumidas, disponíveis no 

mercado, nas suas diferentes formas. Serão testadas as marcas comerciais 

Protefix ©, Corega ©, Fixodent© e Algasiv ©.  

1.4.7 Composição dos adesivos 

Os fixadores de dentadura serão analisados por meio de um 

espectrofotômetro de infravermelho (IR) após a extracção, em primeiro lugar 

com éter de petróleo, em seguida, com tetrahidrofurano. Gotas dos serão 

colocadas em placas de brometo de potássio e os solventes evaporados antes 

da analise ser executada. Os materiais insolúveis serão misturados com 

brometo de potássio em pó e comprimido para resultar nos discos para as 

análises. Os espectros resultantes serão comparadas com os espectros 

conhecidos dos compostos, afim de confirmar a composição dos fixadores 

comerciais. 

1.4.8 Análise de Ph 

Uma amostra de cada produto será pesado e misturado com água 

deionizada (1 g/10 ml, uma solução a 10%). Diluições seriadas serão 

realizados para estabelecer soluções de 1.0, 2.0, 3.3, 5.0 e 10%. A agua 

deionizada será utilizada como solução controle. Imediatamente após a 

preparação das amostras, valores de pH serão obtidos para cada diluição e 

para a água deionizada.. O pH será medido de forma cega. Após as leituras de 

pH inicial,a amostra e o controle serão medidos em 1 -, 2 -,3 -, 4 -, 5 -, 6 -, e os 

intervalos de 8 horas. Toda a amostra diluições e controle serão armazenadas 

a 25,8 oC durante o teste. Todas as leituras de pH serão realizadas em 

triplicata. 

1.4.9 Análise de Viscosidade 

Para tal propósito será usado o viscosímetro. Serão utilizadas três 

amostras em datas diferentes, as quais serão submetidas com a utilização de 

Spindle 4, a um aumento crescente das velocidades e posteriormente será feita 

a mesma avaliação para velocidades decrescentes. Os fixadores de 

dentaduras comerciais serão utilizados como padrão para comparação. 

1.4.10 Análise de Retenção e Adesividade 

A medição será realizada entre amostras de resina acrílica. Os fixadores 

comercializados serão utilizados como controle. Será utilizado o aparelho de 
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teste universal. Serão confeccionados cilindros de resina acrílica de 25mm de 

diâmetro e 55mm de altura.  

O teste será realizado pela aplicação de 0,3 g de adesivo na 

superfície polida dos cilindros de resina. Em seguida, mais de 2 kg 

será  aplicado ao cilindro de resina acrílica durante 15 s para garantir uma força 

de aplicação coerente. O peso será retirado por 30 s. Por fim, os conjuntos 

serão separados. As forças necessárias para puxar os cilindros de resina será 

medido e gravado. Cada produto será testado sete vezes, sendo a média e o 

desvio padrão calculados.  Os testes serão realizados em duas 

diferentes conjuntos de condições experimentais: (1), com uma cruzeta de 

teste de velocidade de 1 mm / min e (2) com uma tensão aumentar a força de 

20 g / s. 

1.4.11 Analise de Citotoxidade 

1.4.11.1 Técnica de cultivo celular 

Este ensaio utilizará como modelo experimental a linhagem celular de 

fibroblastos de camundongos (NIH/3T3). O protocolo de pesquisa será 

submetido ao Comitê de Ética em Pesquisa da Faculdade de Odontologia da 

Universidade Federal de Pelotas (FOUFPel). 

Os procedimentos de manutenção da linhagem celular serão realizados 

em capela de fluxo laminar, seguindo os protocolos para a manutenção de 

esterilidade dos materiais, suplementos e meios de cultivo utilizados. As células 

serão mantidas em garrafas de cultivo celular com DMEM (Meio de Eagle 

Modificado por Dulbecco) e SFB (Soro Fetal Bovino) em estufa de CO2 a 37ºC. 

O crescimento celular será monitorado diariamente em microscópio invertido de 

contraste de fase, e o meio de cultivo trocado a cada 2 ou 3 dias, de acordo 

com o metabolismo celular. 

As células serão subcultivadas após ocuparem no mínimo 80% da área 

cultivável do frasco, o que se denomina subconfluência. Para o subcultivo, o 

meio de cultura do frasco será removido, reservado em um tubo de 

centrifugação, e a monocamada celular será lavada uma vez com solução 

tampão fosfato-salina, sem cálcio, nem magnésio (PBS). Em seguida, as 

células serão separadas com 2 ml de solução de tripsina (Sigma) a 0,25% com 

ácido etilenodiaminotetracético 1mM (EDTA) durante 5 minutos a 37ºC. A 
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tripsina será inativada com o meio de cultivo contendo SFB reservado 

anteriormente e as células em suspensão transferidas para o tubo de 

centrifugação e centrifugadas a 1500 rpm durante 5 minutos, à temperatura 

ambiente. Após a aspiração do sobrenadante, o precipitado de células será 

suspenso em 1 ml de meio de cultura. Alíquotas dessa suspensão de células 

serão distribuídas em frascos de 25 cm2 contendo 5 ml de meio de cultivo. Os 

frascos serão mantidos em estufa à temperatura de 37ºC e atmosfera úmida 

contendo 5% de CO2. Cada procedimento de subcultura dará origem a uma 

nova passagem da linhagem celular. 

1.4.11.2 Contagem Celular  

Será determinado o número de células existentes nos frascos de cultivo. 

A finalidade dessa contagem é conhecer o número de células para uma divisão 

igualitária de células por grupo. O número de células semeadas em cada poço 

será de 2 x 104.  

Para a determinação do número de células (contagem celular), elas 

serão lavadas duas vezes em PBS e suspensas do fundo do frasco utilizando 

solução de tripsina a 0,25% em PBS e 1% de EDTA. O conteúdo de cada 

garrafa será removido, colocado em tubo de ensaio contendo 5 ml de DMEM e 

centrifugado, para a inibição da ação da tripsina. O sobrenadante dos tubos 

será descartado e os precipitados suspensos em 1 ml de DMEM. Dessa 

suspensão celular 20 µl serão dispensados em um tubo de ensaio com mais 20 

µl de azul de Trypan a 0,4%. Fora do fluxo laminar, uma gota dessa mistura 

será colocada na câmara de Neubauer (ou hematocitômetro) e levada ao 

microscópio invertido de fase para realização da contagem do número de 

células. As células coradas em azul representarão células mortas, enquanto as 

células não coradas, células viáveis. Serão contados os 4 quadrantes das 

extremidades. O cálculo será obtido pela fórmula onde o número total de 

células viáveis contadas será multiplicado por 104 (pelo volume contado que é 

0,1 mm3 ou 104 ml. Esse valor será dividido pelo número de quadrados 

contados (nesse caso 4) e multiplicado pelo fator de diluição que é dois. A 

partir dessa fórmula obteremos a quantidade aproximada de células presentes 

em cada frasco.De acordo com a quantidade de células existentes será 
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adicionado DMEM suficiente a essa suspensão para obter-se a quantidade 

desejada de células por volume.  

1.4.11.3 Preparação das Diluições  

Serão confeccionados 10 diluições em DMEM, para cada grupo 

experimental.   

1.4.11.4  Teste de viabilidade celular (MTT) 

A suspensão das células será plaqueada em uma concentração de 2 x 

104 células por poço e distribuídas em uma placa de cultura celular (ELISA) de 

96 poços. Cada poço receberá 200 µl de DMEM completo. A placa será então 

incubada a 37ºC, em ar a 5% CO2, por 24 horas. Após este período o meio de 

cultura será removido dos poços e volumes iguais (200 µl) do material 

experimental serão adicionados em cada poço. Nos poços controles, 200 µl de 

DMEM serão adicionados. Após a remoção das substancias testes, 200 µl de 

PBS e 20 µl de MTT (sal tetrazolium [3-(4,5-dimetltiazol-2-yl)-2,5-

difeniltetrazolium brometo] será adicionado em cada poço. A placa será 

incubada sem luminosidade por 24 horas a 37ºC. Então o MTT será aspirado e 

200 µl de dimetilsulfóxido (DMSO) será adicionado a cada poço. 

Subsequentemente, a absorbância a 570 nm foi medida usando um 

espectrofotômetro e os resultados analisados estatisticamente 

 

1.4.12  Análise das Propriedades Antimicrobianas  

1.4.13 Substancias com Potencial antimicrobiano 

As substâncias que serão incorporadas nos fixadores de dentadura 

comerciais para os testes antimicrobianos serão: (1) Derivados de Pirazóis; (2) 

Nistatina. 

 
Quadro 3. Grupos utilizados nas metodologias envolvidas na Analise das 
Propriedades Antimicrobianas dos Fixadores de Dentadura Comerciais 

Fixadores de Dentaduras Comerciais 
Tipo Pasta (Creme) Tipo Fita Adesiva 

GAP1  
Algasiv® 

 
N=20 

GAF1  
Algasiv® 

 
N=20 

GAP2  
Algasiv®+Nistatina 

 
N=20 

GAF2  
Algasiv®+Nistatina 

 
N=20 

GAP3 
Algasiv®+Pirazol 

 
N=20 

GAF3 
Algasiv®+Pirazol 

 
N=20 
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GPP1  
Protefix® 

 
N=20 

GPF1  
Protefix® 

 
N=20 

GPP2  
Protefix®+Nistatina 

 
N=20 

GPF2  
Protefix®+Nistatina 

 
N=20 

GPP3 
Protefix®+Pirazol 

 
N=20 

GPF3 
Protefix®+Pirazol 

 
N=20 

GFP1  
Fixodent® 

 
N=20 

- - 

GFP2  
Fixodent®+Nistatina 

 
N=20 

- - 

GFP3 
Fixodent®+Pirazol 

 
N=20 

- - 

GCP1  
Corega® 

 
N=20 

GCF1  
Corega® 

 
N=20 

GCP2  
Corega®+Nistatina 

 
N=20 

GCF2  
Corega®+Nistatina 

 
N=20 

GCP3 
Corega®+Pirazol 

 
N=20 

GCF3 
Corega®+Pirazol 

 
N=20 

 
1.4.14 Teste de Microdiluição 

1.4.14.1 Microrganismos 

Os microrganismos utilizados para este projeto serão provenientes do 

Laboratório de Microbiologia da Faculdade de Odontologia da Universidade 

Federal de Pelotas. 

1.4.14.2 Drogas e Diluição 

Os compostos serão  dissolvido para teste em álcool etílico 70% e  

DMSO. Os compostos serão previamente pesados e dissolvidos em 500µg/ml 

do solvente proposto. A partir da solução mãe, resultante da série, serão 

preparadas diluições resultando em concentrações seriadas para todos os 

compostos. As concentrações dos produtos testados terá uma variação de 

concentração de 0,49 a 250µg/ml. 

1.4.14.3 Determinação da CIM (Concentração Inibitória Minima) 

O antifungigrama com os compostos serão realizado através da técnica 

de Microdiluição em Caldo (MC) de acordo com o documento de referência 

M27A3 (CLSI, 2008), adaptado para o novo composto.  

O teste de susceptibilidade a antifúngicos pelo método de MC será 

realizado em placas plásticas de microtitulação estéreis (Nuclon®1) com 96 

                                                 
 



39 
 

poços de fundo chato, constituídos em oito séries identificadas de A a H, cada 

qual com doze poços.  

Em cada poço será adicionado 100µl de produto preparado mais 100µl 

de preparo do inóculo. Para a elaboração do produto será feita a diluição de 

20µl de produtos, obedecendo às dez concentrações, em 1980µl de RPMI. As 

placas serão colocadas em uma estufa a 36 º, e lidas às 24 e 48h, seguindo o 

protocolo M-27A3 (CLSI, 2008).  

Os poços pertencentes à coluna com o número 11 em cada placa serão 

utilizados como controle positivo, possuindo apenas 100µl de meio de cultivo 

RPMI/MOPS e 100µl da solução inóculo. Os poços de número 12 serão 

considerados os controles negativos, contendo apenas 200µl do meio de 

cultivo líquido RPMI/MOPS. As placas serão incubadas a 37°C em estufa por 

até 72 horas.  

Para leitura do teste, será realizada comparação visual do crescimento 

da levedura ocorrido nos poços referentes às diferentes concentrações 

testadas (poços de 1 a 10) com o seu crescimento no poço-controle positivo. A 

menor concentração capaz de produzir proeminente inibição (50%) do 

crescimento da levedura em relação ao poço controle-positivo será identificada 

como a CIM (Concentração Inibitória Mínima) do fármaco para esta amostra.  

 

1.4.15  Definição das materiais primas para formulação do novo 

Fixador de Dentadura 

As matérias primas utilizadas para a formulação de um novo fixador de 

dentadura serão provenientes da etapa 4.1 e 4.2 Além dessas materiais primas 

já utilizadas nos fixadores de dentadura comercializados serão feitas 

substituições dos espessantes por gomas naturais (ex: Goma Xantana e Goma 

Karaya), vaselina e fibras naturais. 

 

1.4.37.  Avaliação do desempenho mecânico e citoxidade do novo Fixador 

de Dentadura 

 

A partir da etapa 4.2 serão feitas varias formulações e serão testados 

mecanicamente essas formulações comparando-se com os resultados obtidos 
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para os fixadores comerciais. Serão executados os testes, já descritos 

anteriormente, de Ph, viscosidade, adesividade e retenção e citoxidade. 

 

Quadro 3. Grupos utilizados nas metodologias envolvidas na Avaliação do 
desempenho mecânico e citoxidade do fixador de dentadura experimental 

Tipo Pasta (Creme) N=20 Tipo Fita Adesiva N=20 
GCP1  
Corega® 

GCF1  
Corega® 

GCP2  Corega®+Nistatina GCF2  Corega®+Nistatina 
GCP3 
Corega®+Pirazol 

GCF3 
Corega®+Pirazol 

GEP1 
Fixador experimental 

GEF1 
Fixador experimental 

GEP2 
Fixador experimental + 
Nistatina 

GEF2 
Fixador experimental + Nistatina 

GEP3 
Fixador experimental + Pirazol 

GEF3 
Fixador experimental + Pirazol 

 
 
 

1.4.38 Avaliação do desempenho biológico do novo Fixador de Dentadura 

 

As formulações confeccionadas e testadas com resultados promissores 

serão avaliadas com relação ao desempenho biológico. Serão realizados os 

testes (já descritos anteriormente) de potencial antifúngico, inibição da 

atividade enzimática, ação antimicrobiana em superfície de resina acrílica e 

ação antimicrobiana em superfície celular. 

 

Quadro 4. Grupos utilizados nas metodologias envolvidas na Avaliação do 
desempenho biológico do fixador de dentadura experimental 

Tipo Pasta (Creme) N=20 Tipo Fita Adesiva N=20 
GCP1  
Corega® 

GCF1  
Corega® 

GCP2  Corega®+Nistatina GCF2  Corega®+Nistatina 
GCP3 
Corega®+Pirazol 

GCF3 
Corega®+Pirazol 

GEP1 
Fixador experimental 

GEF1 
Fixador experimental 

GEP2 
Fixador experimental + Nistatina 

GEF2 
Fixador experimental + Nistatina 

GEP3 
Fixador experimental + Pirazol 

GEF3 
Fixador experimental + Pirazol 
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1.5 Orçamento 

Os materiais e equipamentos a serem utilizados neste trabalho estão 

detalhados na tabela abaixo: 

Tabela 3 – Materiais de Custeio 

Produto Fabricante Quantidade Preço 
Unitário 

Preço Total 

Agar Sabouraud 
Dextrose 

DIFICO 1 R$ 257,00 R$ 257,00 

Álcool Etílico 
70%  

Archote 5 R$ 4,29 R$ 21,45 

Azul de Trypan Vetec 1 R$ 85,00 R$ 85,00 
Agar Egg Youlk Laborclin 5 R$ 47,30 R$ 236,50 
RPMI Vetec 1 R$ 240,00 R$ 240,00 
Solução Salina 
(NaCl) 

ADV 5 R$ 1,95 R$ 9,75 

MOPS GBICO 1 R$ 277,10 R$ 277,10 
Eppendorf Analitica 1 pcte R$ 100,00 R$ 100,00 
Filtro 22mm Millex 1 R$ 233,20 R$ 233,20 
Placas Petri 
60X15 

Pontovet 100 R$ 27,00 R$ 135,00 

Placas Petri 
90X15 

Pontovet 100 R$ 3,92 R$ 39,20 

Placas de 
Microtitulação 
96 poços 

LF 
Equipamentos 

500 R$ 847 R$ 1694,00 

Fixador Protefix 
Pó 

Queisser 
Pharma 

30g R$ 33,32 R$ 333,20  

Fixador Protefix 
Pasta 

Queisser 
Pharma 

30g R$ 24,63 R$ 246,30 

Fixador Protefix 
Fita Adesiva 

Queisser 
Pharma 

30u R$ 35,15 R$ 70,30 

Fixador Corega 
Pó 

Glaxosmithkline 
OTC 

50g R$ 30,97 R$ 185,82 

Fixador Corega 
Pasta 

Glaxosmithkline 
OTC 

40g R$ 40,55 R$ 304,12 

Fixador Corega 
fita adesiva 

Glaxosmithkline 
OTC 

20u R$ 29,27 R$ 87,81 

Fixador 
Fixodent Pasta 

Procter e 
Gamble 

68g R$ 55,90 R$ 246,61 

Fixador Algasiv 
Pasta 

Combe 30g R$ 38,22 R$ 382,20 

Fixador Algasiv 
Fita Adesiva 

Combe 12u R$ 32,71 R$ 163,65 

Éter de Petroléo Quimibras 500ml R$ 16,20 R$ 16,20 
Tetrahidrofurano Quimibras 1000ml R$ 54,80 R$ 54,80 
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Polimero Resina 
Acrilica  

Jet 220g R$ 26,58 R$ 53,16 

Monomero 
Resina Acrilica 

Jet 120ml R$ 11,91 R$ 23,82 

XTT Fluka 1g R$ 743,42 R$ 743,42 
Clorexidina Sigma 100ml R$ 477,00 R$ 477,00 
Nistatina Sigma 1g R$ 556,78 R$ 556,78 
Vaselina Sólida Sigma 1Kg R$ 110,00 R$ 110,00 
Goma Xantana GastronomyLab 1Kg R$ 227,90 R$ 227,90 
Goma Karaya Premcem gums 

private limited 
1kg R$ 437,89 R$ 437,89 

   Total: R$ 8049,18 
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1.7 Cronograma 

 2012 2013 

Mai Jun Jul Ago Set Out Nov Dez Jan Fev Mar Abr Maio Jun Jul Ago Set Out Nov Dez 

Definição do tema x                    

Analise do Problema  x X                  

Qualificação Doutorado    x                 

Revisão da Literatura e 

Tecnológica 

   x x x x x X X           

Artigo 1 – Revisão Literatura e 

Revisão Tecnológica 

        X X           

Pesquisa de Preço e aquisição da 

matéria prima 

     X x              

Desenvolvimento e Caracterização 

de Fixadores de Dentadura 

      X X X X X X X        

Análise da composição dos 

fixadores de dentadura comerciais 

        X X X X         

Analise do Ph e Viscosidade dos 

fixadores comerciais 

          X X X        

Analise da Retenção e Adesividade 

dos fixadores comerciais 

            X X X      

Analise citotóxica e genotoxica dos 

fixadores comerciais 

              X X X    

Analise das propriedade 

antimicrobianas dos fixadores 

comerciais 

       

 

       x x X x x X 
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 2014 2015 

Jan Fev Mar Abr Mai Jun Jul Ago Set Out Nov Dez Jan Fev Mar Abr 

Artigo 2 - Comparação mecânica entre os fixadores de dentadura 

comerciais 

x X X              

Artigo 3 – Comparação biológica e antimicrobiana entre os fixadores de 

dentadura comerciais 

 X X X             

Desenvolvimento do Novo Fixador de Dentaduras   X X X X           

Desempenho Mecanico do Novo Fixador de Dentaduras      X X X         

Desempenho Citotoxico e genotoxico do Novo Fixador de Dentadura        X X X       

Desempenho antimicrobiano do novo Fixador de dentaduras         X X X      

Redação de Relatorios e Patente            X     

Artigo 4 – Desenvolvimento de um novo fixador de dentadura com 

propriedades melhoradas 

            X X X  

Artigo 5 – Efeito Antimicrobiano de um novo fixador de dentaduras              X X X 

Defesa do Doutorado                X 



2 Relatório do Trabalho de Campo 
 
 O projeto inicialmente submetido a qualificação junto ao Programa de 

Pós- Graduação em Odontologia consistiu no trabalho intitulado: 

“Desenvolvimento de sistema de entrega de fármacos através de filmes e 

adesivos para mucosa oral”. Foram aceitas as sugestões da banca de 

qualificação do projeto e as modificações foram realizadas. 

 Algumas modificações no cronograma e no delineamento do 

projeto foram necessárias durante o desenvolvimento do presente projeto de 

pesquisa.  

As dificuldades na obtenção de reagentes e insumos importados além 

de métodos e processos que acabaram por inviabilizar o processo de 

desenvolvimento e caracterização de novos materiais fixadores de dentaduras. 

Assim as metas físicas referentes ao desenvolvimento de um novo produto, de 

um novo fixador de dentaduras com a utilização de gomas naturais, não 

puderam ser alcançadas neste primeiro momento. Neste contexto, a decisão 

do comitê de orientação foi utilizar os adesivos orais já comercializados 

(fixadores de dentaduras) e sobre os mesmos realizar modificação pela 

inclusão de um fármaco antifúngico experimental na composição desses 

materiais. 

           As metas referentes à obtenção e caracterização de substâncias com 

propriedade antifúngicas foram todas realizadas e alcançadas. Alguns testes 

foram modificados por causa dos reagentes necessários e tempo de execução. 

As metas físicas referentes a  incorporação de substancias antifúngicas nos 

fixadores de dentaduras, também foram alcançadas. 
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Abstract 

Denture adhesives are materials used to enhance denture retention, stability and 

function. The aim of this study was to systematically review the articles and patents 

with regard to denture adhesives in order to obtain a scientific and technological 

overview of this material. A literature search of studies published between 1960 and 

2014 was conducted in seven databases: MedLine (PubMed), Web of Science, Lilacs, 

Ibecs, Cochrane Library, Scielo and Scopus. Additionally, the following patent 

databases were screened: USPTO, EPO, JPO, INPI, Derwent Innovations Index, 

Patentscope and Questel Orbit. Data was tabulated and analyzed by Microsoft Office 

Excel 2013 software and Questel Orbit. A total of 54 articles and 78 patents were 

included in the analysis. The largest number of patents (n=19) was deposited by Procter 

& Gamble Company (Cincinnati, Ohio, USA). Furthermore, the most prevalent studies 

were conducted in vivo (n=30), and the types of adhesive most studied were cream or 

powder (n=14). It was possible to identify the current scientific and technological 

scenario of denture adhesives, in which patents filed in many underdeveloped countries 

were mostly foreign-owned. Moreover, the recent advances of such materials have been 

more related to presentation than to the additional effects of denture adhesives. 

 

Keywords: Dental prosthesis, Dentures, Denture adhesives, Dental materials, 

Systematic review. 
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Introduction 

Denture adhesives are commercially available dental materials that have long 

been recognized as a useful adjunct to improve denture retention, stability and function 

[1-3]. The value of retention obtained with adhesives can be more than twice as high 

when compared with that of dentures used without these products [4]. Although some 

dentists are reluctant to indicate these materials, because it could imply that the dentures 

were incorrectly fabricated and present lack of retention and stability, the use of these 

maiomterials may be a therapeutic and efficient procedure for the preparation and 

subsequent use of total dental prosthesis [5-7]. Denture adhesives can be useful to 

perform clinical procedures that demand more stability of the denture base, such as at 

the time of obtaining maxillo-mandibular relationship and during setting up of the teeth. 

They can be used in patients with sensitive mucosa, acting as a cushion to reduce tissue 

irritation resulting from compression such as ulcers and inflammation. Moreover, they 

also help to increase the stability of temporary and/or immediate dentures [5, 8, 9]. 

The American Dental Association first reported the use of denture adhesives in 

1935, and the first patent related to this material was issued in the United States in 1913 

[5, 6]. The materials used in the 19th century were a mixture of vegetable gums forming 

a material capable of absorbing moisture from saliva. After hydration, the mixture 

increased in volume, and became a viscous material that enabled the prosthesis to 

adhere to the buccal mucosa. Usually, their mechanism of action results from increased 

contact between the tissues and denture, which creates a retentive force between the oral 

mucosa and the prosthesis [10, 11, 3]. The main components in these materials are 

compounds responsible for adhesive properties (karaya gum, tragacanth, acacia, pectin, 

gelatin, methyl cellulose, polyethylene oxide, acrylamide, polyvinyl chloride), 

antimicrobial agents (sodium borate, hexachlorophene, methyl paraben), additives, 

wetting and plasticizing agents [5]. Nowadays these materials are available in 

formulations such as powders, pastes or creams for soluble adhesives, and strips or 

cushions for insoluble materials [10, 12, 13, 8, 14, 9] . 

The use of methods capable of mapping scientific and technological 

developments may enable opportunities to be identified for current and future 

technological scenarios [15, 16]. According to the American Dental Industry, it is 

estimated that between 15% and 33% of patients with total prosthesis are using denture 

adhesives [17, 11]. There is a large market for this technological sector, and institutions 
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and companies should conduct research and development (R&D) activities in areas 

presenting market demand [18-21]. However, it is not easy to orient their strategies and 

use them to their own benefit [19, 22]. Technological information contained in patents 

can be a fundamental instrument for strategic planning, since they contain a detailed 

description of the invention, which is often not available in another document [18, 23, 

24]. It is estimated that almost 80% of all technological information can be found only 

in patent publications [15, 25]. Technology management is a set of management 

disciplines that allows organizations to make a better use of their capital to maintain 

their competitive edge [26]. Patent data analysis can also be used to help to analyze 

industry trends, to identify business opportunities and encourage innovation [27, 28]. 

Other important applications include the possibility of conception of scientific-

technological projects to obtain financing, the development of new materials, and 

establishment of partnerships between universities and companies [27].  

In competitive business environments, patent intelligence, the transformation 

of content found in patents into technical, business, and legal insight, is getting attention 

as a tool to aid efforts to secure competitive advantages [21]. Furthermore, the analysis 

of scientific and technological information can allow the identification of opportunities 

for new product, process or device development [29]. Thus, the aim of this study was to 

systematically review articles and patents related to denture adhesives in order to use as 

a strategic tool for prospecting in this technological sector. 

   

Methods 

Data sources and search strategy 

This systematic review was performed according to the PRISMA statement 

[30]. The search strategy included the following seven databases: MedLine (PubMed), 

Web of Science, Lilacs, Ibecs, Cochrane Library, Scielo and Scopus. In addition, the 

search and analysis of patent applications was conducted by the online system Questel 

Orbit (Paris, France), which contains patent data on over 90 authorities. The following 

addition patent databases were screened: USPTO (United States Patents and Trademark 

Office), EPO (European Patent Office), JPO (Japan Patent Office), INPI (National 

Institute of Intellectual Property of Brazil), Derwent Innovations Index and Patentscope. 

The descriptors used in the fields “Title” and “Abstract” were used in the search 
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strategy described in Table 1. The references cited in the papers included were also 

checked; and the cited articles were also tracked using SCOPUS citation tools.  

Furthermore, a patent search was also made using International Patent 

Classification (IPC) with the following codes: A61K-6/00 (preparations to dentistry), 

A61C-8/00 (means to fix dentures), A61C-13/00 (dentures), A61C-13/23 (adhesive 

films). Just as in most applications, each patent may submit more than one CIP. This 

technology and its applications are related to different areas of science and technology, 

such as dentistry, chemistry or pharmacology, and it can interfere with them. The aim of 

identifying these codes is to create a specific tool for search and retrieval of documents. 

Afterwards the duplicates were removed using the program EndNote x7 

(Thompson Reuters, Philadelphia, PA, USA). Reviewers selected documents of interest 

independently after reading the title and abstract. The eligibility criteria consisted of 

selecting only patents and studies related to denture adhesives published between 

January 1960 and April 2014. English, Spanish and Portuguese documents were 

screened. Literature reviews and patents related to dental adhesives with applications 

differing from assisting the retention and stability of dentures were not included.  

 

Data extraction 

The title and abstract of each article identified were screened by two 

independent reviewers (WLOR and CHR) to determine whether the article and patent 

should be further considered for inclusion. After the screening, the articles included 

were read in full in order to extract the relevant data. Two reviewers, who were not 

blinded to the publication authors or inventors, independently performed the data 

extractions. Disagreements were resolved by discussion to reach a consensus, or 

through a third reviewer (EP). 

Data were extracted by the Microsoft Office Excel 2013 software program 

(Microsoft Corporation, Redmond, Washington, USA) using a standardized form. 

Reviewers tabulated the data of interest to compose a spreadsheet in Excel format with 

all the trial documents containing: the title of patents and articles, the applicant or 

author's names, the inventor's name, the priority date of patents, the publication date of 

articles, the document status, the International Patent Classification, the types of denture 

adhesives used, priority countries and the type of study conducted. 
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Data analysis 

Scientific and technological information was analyzed by the Microsoft Office 

Excel 2013 software program (Microsoft Corporation, Redmond, Washington, USA). In 

addition, the on-line system Questel Orbit (Paris, France) was used to analyze 

technological data obtained from patents. Two reviewers (WLOR e CHR), who 

received training in these software programs, conducted the analysis independently. 

 

Results 

The search initially retrieved 156 patents, with 59 being excluded after reading 

the title and abstract (Figure 1). Out of 97 patents selected, 15 were excluded because 

they did not fit the eligibility criteria, since they were not related to denture adhesives. 

A total of 82 patents were included in the analysis. Moreover, in the search of scientific 

articles, 9,494 were identified initially. After removing the duplicates and reading the 

title and abstract, 81 articles remained and 9 were excluded (4 involved a literature 

review and 5 were not related to denture adhesives). A total of 72 articles fulfilled all 

criteria and were included in the analysis. 

Out of the studies included, 56% were in vivo (clinical trials or animal 

experimentations). There was more presence of the combined or individual use of the 

type cream/paste and powder (Figure 2). As regards priority patents, 63% and 33% of 

published articles were from the United States, the country with the most patents 

deposited in the sector (Figure 3). The American company Procter & Gamble 

(Cincinnati, Ohio, USA) had the largest number of patents related to denture adhesives 

(Figure 4). Moreover, there was a remarkable increase in scientific and technological 

production in the 1990s, as demonstrated in Figure 5. 

 

Discussion 

This technological monitoring allowed the knowledge available in the denture 

adhesive sector to be mapped, and it was possible to obtain a scientific and 

technological overview of these materials. Furthermore, this type of analysis can allow 

technological prospecting by institutions and companies, which is imperative for 

scientific and technological innovation [19, 31-33]. As demonstrated in Figure 5, there 

was a gradual increase in studies related to denture adhesives, with a predominance of 

patents deposited in the 1990s. Considering that the first patent related to the material 
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dates back to 1913 [5, 6], it seems that the interest in the market has intensified over the 

past 25 years. Furthermore, in the denture adhesive field there is a larger body of 

technological than scientific information available, which means that only the search 

and analysis of articles might show a different and limited overview of this technology. 

An ideal denture adhesive is described in the literature as being nontoxic, 

nonirritating, biocompatible with the oral mucosa and not promoting microbial growth. 

Furthermore, the product should be odorless, tasteless, and easy to apply and to remove 

from the tissue-bearing surface of dentures [5, 6]. In an endeavor to develop products 

that satisfied these criteria, the composition of denture adhesives continues to change as 

the manufacturers try to improve the efficacy of their products. In the 1970s calcium 

salts were added, and in the 1980s the effectiveness of denture adhesives was improved 

by adding zinc to the previous formulations.
 
Active ingredients in current formulations 

can include combined polymethyl vinyl ether-maleic anhydride (PVM-MA) zinc, which 

are high molecular weight copolymers with adhesive and cohesive properties, and 

calcium salts with carboxymethylcellulose, a viscosity modifier [34-36].  

Denture adhesives that contain zinc were recently withdrawn from the market 

by companies in some countries (i.e. Super Poligrip “Original”; Super Poligrip “Ultra 

Fresh"; Super Poligrip “Extra Care”, GlaxoSmithKline, London, UK). The presentation 

in powder form could be more dangerous to patients, since it would be more easily 

aspirated and could jeopardize the denture wearer’s health. Chronic, excessive ingestion 

of zinc may result in copper deficiency, which is an established and increasingly 

recognized cause of neurologic disease [37]. It also may cause bone marrow 

suppression and polyneuropathy that can result in numbness and paresthesia of the 

extremities, loss of balance, and walking problems [37, 38]. The current trend is the 

development of zinc-free products (i.e., Super Poligrip “Free”, GlaxoSmithKline, 

London, UK), in order to try to avoid the side effects of this compound [38]. 

In the future, the use of additives such as antimicrobial or antifungal agents 

could gain popularity, especially for use in edentulous patients who are susceptible to 

diseases such as candidiasis [14]. Strategically, the material can be used as a delivery 

system for various types of medicines, containing components to help to reduce 

irritation and inflammation of the oral mucosa adjacent to the denture. Furthermore, a 

current challenge is the development of denture adhesives with properties that do not 

allow the adhesion of food or even bacterial plaque, so that they can be used for longer 
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periods of time without the necessity of daily exchanges. Moreover, it was found that 

the manufacturers of current materials have not yet found a way to deal with the 

challenge of maintaining their properties for longer periods without jeopardizing their 

odorless and tasteless qualities, or their inhibition of bacterial growth. 

According to the American Dental Industry, between 15% and 33% of patients 

with dentures are users of these adhesives [17]. In the USA alone, the use of complete 

dentures was projected to increase to 61.0 million in 2020 [17]. With regard to the 

technological development of the sector, the majority of scientific articles (33%) and 

patent documents (63% of priority) came from the United States.  Furthermore, 

according to National Survey of Oral Health (Projeto SB Brasil, 2010), almost 25% of 

Brazilian population wear dentures. There is a large market value for the development 

of these materials, which is not being properly exploited by many countries. For 

example, Brazil showed no patent or article published in this sector. The patents filed in 

these underdeveloped countries are mostly foreign-owned. Moreover, countries can use 

patented technologies to obtain competitive advantages, since the strategic use of 

intellectual property has become a vital tool of corporate strategy in the global economy 

[27]. The country with the highest number of deposited patents related to denture 

adhesives was the United States (Figure 3). This information can be of great value to 

companies and research centers that aim to protect new adhesives, since it allows them 

to identify important markets for this technology [39]. 

Furthermore, cooperation can be decisive for companies or institutions that 

need to use limited resources in the most efficient way [27, 31, 32]. The analysis of the 

main companies that have worked on developing this material (Figure 4) indicates that 

Procter & Gamble (Cincinnati, Ohio, USA) and GlaxoSmithKline (London, UK) had 

the highest number of patent deposits observed, with 18 and 13 respectively. This type 

of information can be useful to universities, research centers or independent researchers 

seeking partnerships to develop new adhesives. The benefits of this type of cooperation 

includes the division of costs for developing new products; shortened lead times; and 

that each company can contribute with its own competence [27, 39]. 

The patent document is an essential source of information for technological 

analysis, considering the wide variety of content available only in this type of document 

[40, 41]. However, there are limitations to using patent data as an indicator of 

technological development: not all inventions meet the patentability standards and 
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inventors can rely on secrecy or other appropriate means to protect their inventions [19, 

42]. Furthermore, there is a time lag of at least 18 months between the first patent filing 

and the patent publication [19]. Because of this, the most recent patents included in this 

study were deposited up to October 2012. Moreover, each patent office uses a different 

tool that allows the recovery of documents, which makes it very difficult to collect and 

find interesting information [18, 39]. Therefore, there is a need for obtaining licenses to 

software programs that facilitate technological monitoring by institutions and 

companies, as Questel Orbit (Paris, France) or VantagePoint (Search Technology, Inc., 

Norcross, GA, USA).  

From this review it was possible to obtain a scientific and technological 

overview of the field of denture adhesives. By combining and analyzing scientific and 

technological information, the design of this study can provide strategic information to 

drive new projects and consider changes in legislation or public policies to encourage 

support for the scientific and technological development. Furthermore, the development 

of new denture adhesives has a great international market potential that may reflect in 

an increase in R&D activities and patent applications in this area. 

 

Conclusions 

Based on this systematic review and technological monitoring it was possible 

to obtain a scientific-technological overview of denture adhesives. It was found that 

health safety requirements and regulamentation issues may represent a favorable 

scenario for new R&D projects, especially in many underdeveloped countries.  
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Figures and tables 
 

Table 1. Search strategy in PubMed (MedLine) 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Search Terms 
  #4 Search #1 AND #2 AND #3 

#3 Search Dental Materials OR Materials, Dental OR Dental Material OR 
Material, Dental OR Oral medicine OR Stomatology OR Medicine, Oral 
OR Dentistry OR Odontology 

#2 Search (Dental prosthesis retention OR retention, dental prosthesis OR 
prosthesis retention, dental OR denture detention OR retention, 
denture OR denture stability OR stability, denture OR fixative denture 
OR denture, fixative OR dental prosthesis fixative OR fixative, dental 
prosthesis OR adhesive denture OR denture, adhesive OR dental 
prosthesis adhesive OR adhesive, dental prosthesis[Title/Abstract])  

#1 Search (Dental Prosthesis OR Prostheses, Dental OR Dental 
Prostheses OR Prosthesis, Dental OR Dentures[Title/Abstract]) 
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FIGURE 1: Flowcharts of the selection process of patents and articles according Prisma 
Statement [29] 
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FIGURE 2: Types of denture adhesives tested according to the 
selected articles 
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FIGURE 3: Scientific and technological production of denture adhesives in the world: (a) 
patents deposited worldwide; (b) main countries of patents deposited and (c) published 
papers related do denture adhesives (1960-2014). 
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FIGURE 4: Main institutions and companies with patents deposited, related to denture 
adhesives (1960-2014). 
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FIGURE 5: Number of patent applications deposited and papers published related to denture 
adhesives (1960-2012). 
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Abstract 

One of the predisposing factors for the success of oral rehabilitation with conventional 

dentures is withheld prosthetic devices providing comfort and security to its users. The 

denture adhesives are products traded on a large scale that promise an additional 

adherence to conventional dentures. In general, three types of commercial form, 

powder, cream and tape, act as means of absorbing liquids and thereby increase its 

stickiness and provide better peripheral seal and cohesiveness between the prosthesis 

and mucosa. Many studies have been conducted to evaluate the adhesion and efficiency 

of these denture adhesives, but it is clear the lack of standardization and adaptation of 

methodologies used. The objective of this study was to establish evaluate and validate a 

test method to determine the effectiveness of this bond strength. The method was 

defined using an experimental design with fixed and variable factors. The established 

test method showed that the environment in which the test is performed, artificial saliva, 

water and natural saliva and the method used, dipping or wetting, was decisive for the 

outcome of the denture adhesive. Thus, it is essential that researchers analyze their 

methodologies before predicting and say which product is more or less efficient, 

avoiding misconceptions about them. You need standardization of a stable 

methodology, accurate, robust and replicable. 

 

Keywords:  Bond strength; fixative denture; adhesive denture. 

 

 

 

 

 



70 
 

 

Introduction 

 

  

 The prevalence of complete tooth loss has decreased over the last decade, but 

tooth loss remains a major disease worldwide, especially among older adults [1]. 

Currently the use of implants are several suitable alternatives can be explored for oral 

rehabilitation of these patients, however conventional dentures are the most important 

treatment option, mainly in developing countries, such as Brazil, due to affordability of 

treatment [2]. Among the objectives to be achieved when making a conventional 

denture, retention and stability issues of great interest on the part of its, since they are 

directly related to your comfort and safety [3]. Regarding this retention and stability, it 

is known that the use of a suitable technique for making a prosthesis can not be a 

predisposing factor isolated from patient satisfaction [4]. The denture adhesives have 

been recognized by denture wearers, as an auxiliary agent retention, stability and 

function of your dentures. The use of adhesives can optimize the retention of dentures 

increasing the adhesive properties, cohesive and viscosity between the prosthesis and 

the oral mucosa, eliminating gaps between them [5]. Moreover, the adhesives may also 

be indicated for patients with low saliva secretion [6], poor muscle tone, neurological 

deficiencies, or those who have undergone surgical trauma modifications of ridges [7]. 

 Currently, considering the widespread use [1,8] and the wide dissemination of 

commercial denture adhesives is great interest to investigate factors related to its use 

linked to retention of ownership and / or adhesion of complete dentures. Studies have 

shown different retention values according to the commercial presentation: powder, 

cream or tape. Generally, the tape is seen as more retentive, then the form of paste and 

finally the dust [9, 10, 11, 12].  
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 Fact is that there are no rules that establish the minimum quality of denture 

adhesives, contributing to the lack of a validated test method and therefore the lack of 

reference membership values. Thus, the objective was to establish evaluate and validate 

a reliable and reproductible test method capable of to measure and to compare the 

retention effectiveness of adhesive dentures.  The hypothesis to be tested is that 

measuring the adhesion strength of total denture adhesives against different variables. 

 

Material and methods 

 Three different forms of adhesive dentures,  powder, tape and cream were used 

in present study (Table 1). These were tested with distilled water, natural saliva and 

artificial saliva. The formulation of the artificial saliva is described by Wong & Sissons 

[13]. 

 Two cylindrical apparatus of acrylic resin with flattened surfaces were building 

up in hourglass shape and  cutted in middle to assure the good contact between the two 

half where adhesive dentures were applied before test. Aparatus were attached in a 

mechanical test machine (EMIC, São José dos Pinhais, Brazil) with load cell of 100N 

and crosshead speed of 1,0 mm/min.  

 Several factors may affect the determination of bond strength of denture 

fixatives. Based on the literature and preliminary tests the most relevant factors were 

selected, which were divided into two groups, trade dress and medium, and in the latter 

the most striking factors in the results were concentrated. Table 2 details the factors and 

specific levels.  

 The measurement of adhesion was carried out in three stages, for each time were 

repeated twenty test and each of these times was done in a couple of acrylic resin 

specimens. For this purpose, we used the universal testing machine. The acrylic resin 
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cylinders were made so as to be stable in the universal testing machine and had 25mm 

in diameter and 55mm in height. The test was performed by applying 0.3 g of adhesive 

on the polished surface of the resin cylinders. Then 2 kgF was applied to the cylinder of 

acrylic resin for 15 s to ensure consistent application of force. The weight was 

withdrawn for 30 sec. Finally, the sets were separated. The forces required to pull the 

resin cylinders were measured and recorded.  

 For the test called "wetting" the fixer was weighed and placed in the polished 

surface of the test bodies and pre-wetted with 0.5 ml of distilled water or artificial saliva 

or natural saliva. This amount of liquid was measured by automatic pipette previously 

calibrated. For the test called "soaking" the set of specimens over denture fixative was 

immersed in a device coupled to testing machine with 20 ml of artificial saliva so that 

the whole stay submerged. 

 Statistical comparisons were performed using SigmaPlot 12.0 software (Systat 

Software Inc, San Jose, CA, USA INC). Comparisons between groups for tensile bond 

strength was performed using Kruskal Wallis at p<0.05.   

 

Results and Discussion 

 

 The resulting variability of the interaction between the factors with the greatest 

influence in determining the adhesion strength was analyzed in pairs, in order to 

facilitate the interpretation of results, which are presented in Table 3. 

 
 From the statistical analysis, some results should be discussed further in 

understanding the results of some scientific papers. The medium in which the test was 

carried out proved to be definitive for the results obtained. 
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 When distilled water was used for carrying out the adhesion tests, the results 

showed that the tape had higher adhesion to the cream and the powder. The powder was 

the commercial presentation that was less retentive. Several studies using distilled water 

as the wetting medium have obtained similar results with the powder being the worst 

behavior of the material [9, 10, 11, 12].  But this worst adhesion of powder denture 

adhesives are debatable when there is no standardization of the methodology employed . 

A difference in the formulation of the products and the methodology used already put 

the powder as most effective immediately after application , compared to other types of 

denture fixatives, they would need 3 hours to achieve maximum levels of retention [11]. 

Note that the powder type denture adhesives tends to have you a faster elimination of 

the active ingredients by saliva , due to the absence of an oil based on its 

composition[11]. 

 The dentures adhesives can be divided into insoluble and soluble, which vary in 

their composition. Within the insoluble group include the tape and soluble group 

include cream, paste and powder. The soluble group presents synthetic agents, which 

depend on the chemical properties of one or more active ingredients that increase its 

volume from 50% to 150% and become viscous and sticky in the presence of water or 

saliva, filling the spaces between the base of prosthesis and the supporting tissues. The 

active ingredients are a mixture of salts of polymers with different degrees of solubility 

in water, which are designed to produce short and long acting adhesive. The 

carboxymethylcellulose (CMC) and methyl cellulose the Polyvinylether (PVM-MA) are 

examples of short and long-acting salts, respectively. The CMC salts provide a strong 

initial retention, however due to its high solubility dissolve rapidly, losing its 

effectiveness within a short period. The PVM-MA salts, however, have a low solubility 

which takes longer to activate themselves but have a longer period of action. 
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Subsequently to improve their effectiveness was added calcium and zinc salts in its 

formulation. Despite the fact that the tape composition varies between trademarks, they 

all include essentially a manufactured blade impregnated with an active component 

water based. Examples of adhesive ingredients include sodium alginate or polymer of 

ethylene oxide, which become sticky when activated by the saliva, and the difference 

between them is the thickness of the blade [7]. Denture adhesives provide adhesion via 

carboxyl groups by electrovalent linkages, which increase the viscosity of the medium, 

through its ingredients such as polymethylvinylether (PVM-MA) a synthetic polymer, 

sodium carboxymethylcellulose and (CMC) ingredients of natural origin [14]. 

 In our study, when it was used artificial saliva, the cream was the most adherent, 

followed by tape and, again, the powder had the poorest results. In vitro study evaluated 

the efficacy of denture adhesives, was observed greater retention when artificial saliva 

was used due to an increase in viscosity[12]. The adhesives in paste form had a greater 

retention than the adhesive powder when biasing forces are applied [12]. This can be 

attributed, the increased viscosity of the adhesive in paste form compared to powder 

adhesives [12,15]. In other studies, using different methodologies, the adhesive cream 

type showed the highest incisal bite force values in all groups when compared to other 

types of adhesives (dust and tape), showing a greater improvement in groups with 

clinically regular prostheses and bad [16]. 

 When the natural saliva was used as a medium, the tape was demonstrated with 

superior adhesion, then the cream behaved similarly powder presentation. In general, 

the powder behaved with less adhesiveness in most test media with only exception 

immersion in artificial saliva. This can be attributed mainly to the rapid elimination of 

the active ingredients of the adhesive by saliva in the absence of an oil base in the 

composition which is present in the cream type adhesives, for example [10]. Have the 
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tape behaved in a superior manner in most tests. Adhesive tape type behave as a reliner 

material aids with poor retention and regular, with its ability to adapt in its thickness 

and maintain its new shape by the side of the fabric and the base of the prosthesis [18]. 

Denture adhesives tape improves retention , chewing ability and assigns confidence in 

social activities , especially in those with poor tissue support and those who reported 

poor retention of his old prosthesis [19].  In controversy , with the use of another 

methodology , studies indicate that denture adhesive tape was not acceptable for 

prostheses with good adaptation , due to the fact that increases the vertical dimension , 

and when small forces are applied in various areas produce an uneven distribution 

adhesives in the prosthesis [20]. 

 If we compare the means only, we see that the results show a higher adhesion 

when natural saliva was used and a similar tack with the use of distilled water and 

artificial saliva. The retentive feature of the denture adhesive increases significantly 

when used in combination with saliva, assuming that the primary condition for the 

retention of dentures is the presence of saliva and in the absence thereof may negatively 

influence the retention of dentures [11] . 

 One detail to note when the artificial saliva was used in the form of immersion 

there was no statistical difference between commercial presentations. We believe that 

the immersion method is the most appropriate method for the adhesion method of 

denture fixatives. Moreover, this seems to be the most similar to what happens in the 

oral cavity. No this study in the literature used the immersion as a method for testing. 

Would a more interesting investigation of this method in order to have a more 

appropriate position and no mistake as the stickiness of the commercial applications of 

denture fixatives. 
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 The adhesive mechanism of action, which depend on the combination of 

physical and chemical forces. Physical forces based on Stefan's principle state that the 

force required to separate two discs is directly proportional to viscosity of fluid between 

them. The adhesive increases the viscosity of saliva thus increases the force required to 

separate the prosthesis surface of the oral mucosa. Despite their properties, the use of 

adhesives is limited due to lack of knowledge on the part of the professional, and a 

negative attitude may reflect the lack of clinical experience. However, if used properly, 

the adhesive can be a good resource for the professional [21]. 

 

Conclusion 

 

 Within the limitations of this study, it can be concluded that the environment in 

which the tests of adhesiveness of denture fixatives are performed are essential to their 

results, and that researchers and clinicians should have parsimony to predict their 

results. You need to study more detailed this type of material, but for that there is the 

need for more homogeneous studies and more similar and standardized methodologies. 
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Table 1. Formulation of different types of commercial denture adhesives  
 

Commercial Presentations 
(Corega ®,GlaxoSmithKline, London, 

UK) 

Formulation 

Powder Partial Sodium salt - Calcic of Poly 
(Metilviniléter / Maleic Acid 49.80%, 
49.80% carboxymethylcellulose; mint 
flavor. 

Cream Sodium salts / calcium poly 
(Metilviniléter / maleic acid), 
carboxymethyl cellulose, mineral oil and 
petrolatum 

Tape Sodium carboxymethylcellulose, 
microcrystalline wax, polyethylene glycol 
and polyethylene glycol 

 

 

Table 2. Factors and specific levels for the adhesive test of denture adhesives 
 Distilled Water Artificial Saliva * Natural Saliva 

Powder X X X 
Cream X X X 
Tape X X X 

* For artificial saliva was used the immersion method and wetting 
 
 
Table 3. Confidence interval for standard deviation level 5% 

Confidence interval for standard deviation 
Medium Commercial 

Presentations 
Lower 
Limit 

Standard 
Deviation 

Upper 
Limit 

Distilled Water Powder 0,7 2,08 7,7 
Cream 1,3 2,37 9,1 
Tape 1,6 2,65 12,9 

Artificial Saliva Powder 1,3 1,68 8,7 
Cream 1,8 2,67 11,9 
Tape 0,6 2,44 8,9 

Artificial Saliva with  
immersion 

Powder 1,4 2,06 10 
Cream 0,9 2,00 9,5 
Tape 0,8 2,50 10,8 

Natural Saliva Powder 1,6 2,33 12,4 
Cream 2 2,17 9,6 
Tape 1,6 2,10 10,3 
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Abstract 
 

The aim of this study was to test the adhesion, cytotoxicity and effective inclusion of 

nystatin or an alternative antifungal derived from pyrazoles in different commercial 

presentations in front denture fixatives Candida albicans. Denture fixatives commercial 

formulations were used for inclusion of antifungal compound (pyrazole or nystatin) in 

three concentrations: 0.3%; 3% and 30%.The retention of 21 groups (n=60) denture 

fixatives was tested between acrylic resin apparatus attached in a universal testing 

machine. The antifungal activity was determined by the disk diffusion and direct contact 

method. Direct contact test was measured after 1, 4, 8 and 12 hours. The cytotoxic 

activity was evaluated on cell culture of mouse fibroblasts (NIH/3T3) using the 

colorimetric MTT reduction assay. The results showed that denture fixatives were not 

affected by inclusion of antifungals did not affect the adhesion of the . The disk 

diffusion test results and demonstrated that direct contact include nystatin and pyrazole 

in commercial denture fixatives promoted to these antifungal activity against Candida 

albicans. Denture adhesives formulated with pyrazol behaved similarly those 

formulated with nystatin .With respect to cytotoxicity, the highest concentration (3%) 

was the statistically higher cytotoxic effect (p<0.05), and subsequent low concentrations 

showed cytotoxicity. The dentures adhesives with pyrazole behaved like nystatin 

relative cytotoxicity at concentrations of 2 (3%) and 3 (0.3%) (p> 0.05). Within the 

limitations of the methodologies used, it is concluded that there is possibility of using 

denture fixatives as delivery system of trade antifungal (Nystatin) or not (pyrazole) and 
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the second concentration (3%) more efficient, which is independent of the presentation 

Commercial and less cytotoxic. 

Keywords: Products with antimicrobial action; Denture Fixative; chronic atrophic 

candidiasis. 

 

Introduction 
 
 The use of conventional dentures is still a quite usual alternative to oral 

rehabilitation in total edentulous [1]. The use of this type of rehabilitation devices is still 

quite prevalent in underdeveloped and developing countries. A primary factor for the 

successful rehabilitation of dentures is stability and retention of the same [2]. This 

sometimes independent of dentists and clinical steps for making the oral dentures [3,4]. 

Seen it, denture fixatives the would configure an option to increase the retention and 

stability of dentures and these are being marketed and commercially disseminated 

widely. [5] These denture adhesives have several commercial applications, powder, tape 

and cream, and its action is by absorption through the liquid viscosity and promoting 

adhesion [6]. 

 Dentures adhesives produtcts have been prescribed based on functional 

advantages [5, 7] for total and psychological oral prostheses [8,9,10,11],. On the other 

hand, mismatches [12], bone resorption [12], increased vertical dimension [13] and 

biofilm accumulation are some of drawbacks pointed to the use of these types of 

denture adhesives. The biofilm accumulation brings the discussion of the possibility of 

the use of these fasteners as predisposing to common diseases users of oral dentures, 

such as chronic atrophic candidiasis [14, 15, 16, 17]. 

 Recent decades have seen a significant increase in the incidence of all forms of 

candidiasis [18]. Candidiasis chronic atrophic is a fungal infection that affects up to 

67% of users of dental prostheses [19]. This disease is mainly caused by Candida 
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albicans, but other species of Candida may be associated [20]. This is a multifactorial 

disease involving factors that exceed only the existence and presence of Candida 

albicans [21, 22]. However, the accumulation of fungal biofilm in a favorable 

environment, wet, rough and dark, greatly increase the chance of the establishment of 

this pathology. The treatment of chronic atrophic candidiasis is extensive and includes 

the use of topical antifungals, exchange of prostheses and oral hygiene [23, 24]. 

Immunocompromised patients, including those with HIV infection or cancer, are at 

enhanced risk of Candidiasis chronic atrophic [25]. In addition, of Candidiasis chronic 

atrophic can be triggered in healthy patients by transient risk factors such as antibiotic 

or corticosteroid treatment [26]. Oral candidiasis is the most common fungal infection 

in patients with AIDS and it usually indicates the progression of HIV infection [27]. 

Treatment of oral candidiasis in HIV-positive patients is difficult because of recurring 

episodes, intermittent exposure and continual selection of antifungal therapy-resistant 

strains. Candida carriage was reported common in cancer patients, with C. albicans 

being the predominant species in patients who undergo radiotherapy for Head and neck 

[28]. Oral colonization (up to 93%) and infection (up to 30%) are frequently noted in 

the patients [29]. The main reason is that the irradiation-induced histological changes 

leading to oral mucositis, together with salivary quantitative and qualitative changes, 

have been reported to facilitate yeast growth [28]. Beside that a possible explanation for 

the higher predisposition of irradiated patients to candidosis is due to reduced 

phagocytic activity of salivary granulocytes against these micro-organisms [30]. 

 There is a visible increase in the incidence of oral candidiasis and it raise the 

concerns of the resistance of fungi front to antifungal agents currently available on the 

market. This have been attracted attention of research groups for search of new drug 

alternatives [23, 24] more effective, less toxic and cheaper [31] than traditional drugs. 
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One of these alternatives are the new pirazoles compounds, recently described for our 

research group that have shown action against these microorganisms, low cytotoxicity 

and high performance enabling its large-scale production [32]. 

 There use of antifungical compounds in fixative dentures are still unexplored on 

literature. This potential antifungal could be beneficial to as they confirm the increased 

chance of oral fungal infections with the use of these adhesives; and the use of an oral 

biofilm with adhesiveness and consolidated characterized in dentistry as a potential 

delivery system for drugs which utilize the benefits of the oral mucosa as safer and 

more bioavailable via antifungal active ingredients. 

 So the aim of this study was to test the cytotoxicity and effective inclusion of 

nystatin and an alternative antifungal derived from pyrazoles in different commercial 

presentations on denture fixatives against Candida albicans. 

  

Material and methods 

 

Synthesis of Pyrazoles 

 

The synthesis and initial testing antifungal activity were previously described [33]. 

From these initial tests was the initial concentration of antifungal to be tested 

(0.00015µg). 

 

Formulation of denture Fixatives 
 
For the tests, only a trademark (Corega® - Glaxosmithkline OTC) in the three 

commercial presentations: powder, tape and cream. The composition of these products 

are described in Table 1. 
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Table 1. Formulation of different types of commercial denture adhesives used in present 
study. 
 

Commercial 
Presentations 

 

Batch 
Number 

Manufacturer Composition(*) 

Powder 
 

SH01724  Partial Sodium salt - Calcic of 
Poly (Metilviniléter / Maleic 
Acid 49.80%, 49.80% 
carboxymethylcellulose; mint 
flavor. 

Cream 
 

X13295 Corega ®, 

GlaxoSmithKline, 
London, UK 

Sodium salts / calcium poly 
(Metilviniléter / maleic acid), 
carboxymethyl cellulose, 
mineral oil and petrolatum 

Tape 3S0110V  Sodium 
carboxymethylcellulose, 
microcrystalline wax, 
polyethylene glycol and 
polyethylene glycol 

(*) The composition as provided by manufacturer. 
 
 Groups and the proposed formulations are described in Table 2. 
 
 
Table 2. Formulation of denture Fixatives and composition of the groups tested 
 
 Commercial 
Presentations 

Groups Nystatin 
(g)/ wt% 

Pirazoles 
(g)/ wt% 

Powder 
 

GP0% 0 0 

GPN30% 0.015/ 30% 0 

GPN3% 0.0015/ 3% 0 

GPN0.3% 0.00015/ 0.03% 0 

GPP30% 0 0.015/ 30% 
GPP3% 0 0.0015/ 3% 

GPP0.3% 0 0.00015/ 0.03% 
Cream 

 
 
 
 
 
 

GC0% 0 0 
GCN30% 0.015/ 30% 0 

GCN3% 0.0015/ 3% 0 

GCN0.3% 0.00015/ 0.03% 0 

GCP30% 0 0.015/ 30% 
GCP3% 0 0.0015/ 3% 

GCP0.3% 0 0.00015/ 0.03% 
Tape 

 
 
 
 
 
 

GT0% 0 0 

GTN30% 0.015/ 30% 0 

GTN3% 0.0015/ 3% 0 

GTN0.3% 0.00015/ 0.03% 0 

GTP30% 0 0.015/ 30% 
GTP3% 0 0.0015/ 3% 

GTP0.3% 0 0.00015/ 0.03% 
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Characterization of adhesion 

 

 The measurement of adhesion was carried out in three stages, for each time were 

repeated twenty test and each of these times was done in a couple of acrylic resin 

specimens. For this purpose, we used the universal testing machine. The acrylic resin 

cylinders were made so as to be stable in the universal testing machine and had 25mm 

in diameter and 55mm in height. The test was performed by applying 0.3 g of adhesive 

already formulated in the polished surface of the resin cylinders. Then 2 kg was applied 

to the cylinder of acrylic resin for 15 s to ensure consistent application of force. The 

weight was withdrawn for 30 sec. Finally, the sets were separated. The forces required 

to pull the resin cylinders were measured and recorded. The measures of bond strength 

were made in a universal testing machine, operating at 100 N load cell and speed of 1 

mm / min. 

 For the test called "wetting" the fixer was weighed and placed in the polished 

surface of the test bodies and pre-wetted with 0.5 ml of distilled water or artificial saliva 

or natural saliva. This amount of liquid was measured by automatic pipette previously 

calibrated. For the test called "soaking" the set of specimens over denture fixative was 

immersed in a device coupled to testing machine with 20 ml of artificial saliva so that 

the whole stay submerged. 

   

 

Disk Diffusion test  

 For the realization of the agar diffusion test was used as parameter the 

methodology used in the study of Sassone et al. [33]. The strain of isolated oral of 

Candida albicans (ATCC 62342) was acquired in the Microbiology Laboratory of the 
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School of Dentistry, Federal University of Pelotas. These strains were pre-cultivated test 

on Mueller-Hinton broth (BD, Sparks, MD, USA) at 37 ° C for 48h. After culture was 

made a collection and a spike with sterile swabs to test tubes containing phosphate-

buffered saline (PBS). These tubes were calibrated at 0.5 Mcfarland scale. Plates 

Mueller-Hinton broth (BD, Sparks, MD, USA) were incoculadas and the material to be 

tested was disposed on the plate so as to be distant 15 mm from the other material. The 

zone of inhibition was measured starting from the disk to the rim where circuferencia 

was microorganism growth [35]. 

 Additionally we used the classification proposed by Karaman et al [36], where: 

sensitive products are those that promote inhibition zone ≥ 3 mm or ≥ that the positive 

control; moderately sensitive products are those that promote inhibition zone ≥ 2 mm 

but less than the positive control; resistant products are those that promote inhibition 

zone ≤ 2 mm. The positive control was the denture fixative without accretion of 

antifungal and the negative control was the fastener with nystatin. 

  

 

Contact test direct 

 

 For direct contact test were used as reference the study Damlar et al [37]. The 

selected strains were the same used for the diffusion test in agar. For this, 24 hours 

before the challenge strains were subcultured in BHI agar and incubated at 37 ° C. The 

inoculum was prepared by dissolving an aliquot of the microorganism in BHI broth 

((BD, Sparks, MD, USA) obeying to 0.5 Macfarland scale (1x108 CFU). In this 

inoculum were placed 100 l in each well of a microtiter 96-well plate. In these wells 

was added the fasteners manipulated according to Table 2. The plates were incubated 

for 1/4/8/12 hours. After this was added 240 µl challenge BHI broth in each well, the 
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plates were taken for 5 minutes to a plate shaker. 100 l of each well were then passed 

into 900 µl BHI broth (BD, Sparks, MD, USA), and serial 1:10 dilutions made in 4 

aliquots successive. This dilution were plated in 25 Petri dishes of 9 cm containing 

Mueller-Hinton broth (BD, Sparks, MD, USA) and incubated at 37 ° C for 48 hours. 

 After this period the numbers of colonies were previously made by two 

examiners trained and calibrated. Positive controls (inoculum without the presence of 

any product) and negative (only culture medium) was administered in each group. 

Starting from the positive control for each group being accepted as the 100% growth 

inhibition percentages were calculated for each test adhesives dentures. 

  

 

Cytotoxicity assay 
 
 
 This test used as an experimental model cell line of mouse fibroblasts (NIH / 

3T3). Cell line maintenance procedures were performed in a laminar flow hood, 

following the protocols for maintaining sterility of the materials, culture media and 

supplements used. The cells were maintained in tissue culture flasks with DMEM 

(Eagle Medium Dulbecco's Modified) and FBS (Fetal Bovine Serum) in CO2 incubator 

at 37 ° C. Cell growth was monitored daily under an inverted phase contrast 

microscope, and the culture medium changed every 2 or 3 days according to cell 

metabolism. 

 Cells were subcultured after occupy at least 80% of the cropland in the bottle, 

which is called subconfluent. For subcultivation, the culture medium vial is removed 

reserved in a centrifuge tube and the cell monolayer is washed once with phosphate-

buffered saline without calcium or magnesium (PBS). Then, the cells were separated 
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with 2 ml of trypsin solution (Sigma) 0.25% to 1 mM ethylenediaminetetraacetic acid 

(EDTA) for 5 minutes at 37 ° C. Trypsin was inactivated with FCS containing culture 

medium and the previously booked cells in suspension transferred to centrifugation tube 

and centrifuged at 1500 rpm for 5 minutes at room temperature. After aspiration of the 

supernatant, the cell pellet was suspended in 1 ml of culture medium. Aliquots of this 

cell suspension were distributed in 25 cm2 flasks containing 5 ml of culture medium. 

The flasks were kept in an oven at 37 ° C and a humid atmosphere containing 5% CO2. 

Each subculture procedure gave rise to a new passage of the cell line. 

 It was determined the number of cells in the culture flasks. The purpose of this 

was to count the number of cells to an equal division of cells per group. The number of 

cells seeded in each well was 2 x 104. 

 To determine the number of cells (cell count), they were washed twice in PBS 

and suspended bottom flask using trypsin solution in PBS and 0.25% EDTA 1%. The 

contents of each bottle was removed, placed in a test tube containing 5 ml DMEM and 

centrifuged for inhibiting the trypsin. The supernatant was discarded and the tubes 

precipitates suspended in 1 ml of DMEM. This cell suspension 20 µl were dispensed in 

a test tube with 20 µl of Trypan blue 0.4%. Outside the laminar flow and a drop of this 

mixture was placed in a Neubauer chamber (or hemacytometer) and brought to the stage 

of an inverted microscope to perform the cell number count. The blue stained cells 

represented dead cells, while unstained cells are viable cells. Were counted in 4 

quadrants of the extremities. The calculation was obtained by the formula wherein the 

total number of viable cells counted was multiplied by 104 (the counting volume is 104 

mm3, or 0.1 ml. This value was divided by the number of squares counted (in this case 

4) multiplied by the factor dilution is two. The formula was obtained from this the 

approximate number of cells present in each. The according to the number of existing 
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cells DMEM was added to this suspension sufficient to obtain the desired amount of 

cell volume. 

 The denture fixatives were formulated as shown in table 2, and placed in 

DMEM. The cell suspension was plated at a concentration of 2 x 104 cells per well and 

spread on a cell culture plate (ELISA) 96-well. Each well received 200 µl of complete 

DMEM. The plate was then incubated at 37 ° C in air with 5% CO2 for 24 hours. After 

this period the culture medium was removed from wells, and equal volumes (200 µl) of 

experimental material will be added to each well. In the control wells, 200µl of DMEM 

was added. After removal of the test extracts, 200µl of PBS and 20 µl of MTT 

(tetrazolium [3- (4,5-dimetltiazol-2-yl) -2,5-diphenyltetrazolium bromide] Salt was 

added to each well. The plate was incubated without light at 37 ° C for 24 hours. Then 

MTT was aspirated and 200 µl of dimethylsulfoxide (DMSO) was added to each well. 

Thereafter, absorbance at 570 nm was measured using a spectrophotometer and the 

results statistically analyzed with GraphPad Prism 5. 

Statistical comparisons were performed using SigmaPlot 12.0 software (Systat Software 

Inc, San Jose, CA, USA INC). Comparisons between groups was performed using 

Kruskal Wallis and One way ANOVA at p<0.05. 

 

Results and Discusion 
 

 Since the XVIII century adhesives have been used to improve retention of the 

prosthesis, and the first scientific report of the adhesive occurred in 1935 by the Council 

of Dental Materials of the American Dental Association [7]. It is known that 30% of 

users use dentures or have already made use of adhesives, and the adhesives user 

number varies from 15 to 33% of prosthesis users and that the period of a year were 
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sold in the United States about 55 million units denture adhesives, representing a value 

exceeding $ 220 million. [38] 

 The denture fixatives have been used to optimize the retention of dentures to 

increase the adhesive and cohesive properties of the saliva and the viscosity of the 

medium between the prosthesis and its seating area, obstructing the space between the 

denture base and the oral mucosa [5]. Thus, compliance is a key factor for the success of 

this material. 

 Regarding the adhesion, previous tests were carried out to obtain the best 

method and the best way to test. Commercial and experimental fastener means using 

distilled water, artificial saliva and salivary natural and wetting and soaking methods 

were tested. Results varied across the different means and methods, and so the authors 

decided to elect the artificial saliva as a means and the immersion method, as we believe 

this to be the closest to what occurs in the oral cavity and thus there was no statistical 

difference between the three commercial presentations (Figure 1). This result is 

interesting as they wanted to test the bonding strength with the inclusion of indifferent 

antifungal commercial presentation. As a result, it was observed that the inclusion of the 

antifungals did not affect the adhesion of the fasteners (p> 0.05). 
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Figure 1. Comparison of the different presentations of denture fixatives for adhesion. 

 

 Grasso [7] in a review of the literature mentions that the denture fixatives can be 

divided into insoluble and soluble, which vary in their composition. Within the 

insoluble group include the tape and soluble group include cream, tape and powder. The 

soluble group presents synthetic agents, which depend on the chemical properties of one 

or more active ingredients that increase its volume from 50% to 150% and become 

viscous and sticky in the presence of water or saliva, filling the spaces between the base 

of prosthesis and the supporting tissues. The active ingredients are a mixture of salts of 

polymers with different degrees of solubility in water, which are designed to produce 

short and long acting adhesive. The carboxymethylcellulose (CMC) and methyl 

cellulose the Polyvinylether (PVM-MA) are examples of short and long-acting salts, 

respectively. The CMC salts provide a strong initial retention, however due to its high 

solubility dissolve rapidly, losing its effectiveness within a short period. The PVM-MA 

salts, however, have a low solubility which takes longer to activate themselves but have 
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a longer period of action. Subsequently to improve their effectiveness was added 

calcium and zinc salts in its formulation. Despite the fact that the tape composition 

varies between trademarks, they all include essentially a manufactured blade 

impregnated with an active component water based. Examples of adhesive ingredients 

include sodium alginate or polymer of ethylene oxide, which become sticky when 

activated by the saliva, and the difference between them is the thickness of the blade. 

 The effect of denture fixatives in the oral microbiota is an interesting aspect 

because conventional dentures are seen as a favorable environment for proliferation and 

survival of bacteria and biofilm formation. The microbial colonization, especially 

Candida species, can induce a chronic inflammatory response, called chronic atrophic 

candidiasis [39, 40]. Some studies found that the use of stickers for prosthesis did not 

significantly alter the oral microbiota [41,42]. However, other studies suggest the 

denture fixatives as stimulators of proliferation of Candida species and that this could be 

a predisposing factor for chronic denture stomatitis [14, 15, 16, 17]. Regardless of the 

adhesive used, the user must be aware that these products must be completely removed 

from the prosthesis and mucosa, as can harbor harmful microorganisms for bucal. So 

health, care dentures and oral tissues need special attention and patients should be 

educated about it [43]. 

 The disk diffusion assay was chosen to test the antifungal efficiency of 

commercial and experimental fasteners. Some authors point out that this test is a 

reliable alternative to the microdilution broth method, reference NCCLS M27-A2 [44]. 

The results of this test are shown in Table 3.  

 
Table 3. Median values  (mm) of Disk Diffusion  

Groups 
Fixative Denture 

Powder Cream Tape 
Pirazoles    
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0.015 g 4 3 5 
0.0015g 3 1 4 

0.00015g 2 1 0 
Nistatin    

0.015 g 4 3 4 
0.0015g 3 3 3 

0.00015g 0 2 0 
 

 Many analyzes were made to take advantage of the results obtained. According 

to the data obtained, it can be seen that comparing with the experimental nystatin and 

pyrazol these promoted inhibition halo and behaved similarly (p> 0.05). This result 

confirms and opens a potential use for this new pyrazole, as an alternative antifungal 

compound. Using this new pyrazole has been discussed in another study and its 

effectiveness had been proven against different Candida species and this also showed 

low cytotoxicity [32]. Among antifungal agents, the therapeutic agents employed for the 

most topical treatment of oral candidiasis are polyenes (Nystatin and amphotericin B) 

and azoles (itraconazole, miconazole and clotrimazole) [45,46]. Despite being widely 

used, They have Certain limitations due to side effects such as toxicity and the 

emergence of resistant strains [47] Thus reaffirming the need for the development of 

other compounds with low cytotoxicity and the potential for treatment of mycoses [48]. 

 In general, commercial presentations were not decisive in the action of 

antifungal for both nystatin as to the pyrazole (p> 0.005). However, the use of the 

pyrazole as antifungal, there was an improvement in the action against species of 

Candida albicans when the business outlook was on tape (P = 0.031), and this action 

was over cream and powder presentation. This can occur by insoluble ribbon feature, 

contrary soluble characteristics of cream and powder. Thus, for this insolubility may 

have a greater availability of active principle and thus an increased antifungal action. 

Some studies of the antifungal action of commercial denture fixatives without the 
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inclusion of antfungicos, but these do not compare the action of the different 

commercial types and the influence thereof. In our study, the denture fixatives which 

did not contain the antifungal not had the inhibition zone production and consequent 

inhibitory action on the growth of Candida species. Other in vitro study noted, 

trademarks of ten, only two induced an inhibitory effect on the growth of C. albicans, 

but most products induced changes in the macro and microscopic morphology of the 

colonies of this fungus and yeast [49]. 

 For testing by direct contact with similar results presented by the disc diffusion 

and the pyrazole tested had similar results antifungal nystatin (p> 0.05). The results 

were observed for 12 hours and this time was determined from the commercial appeal 

of duration of action of the product for that period. The results are expressed in figures 

2, 3 and 4 are measured as a percentage inhibition. 

 

 

Figure 2 - Antifungal behavior of denture fixatives, tape type, commercial and 

experimental in different times 
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Figure 3 - Antifungal behavior of denture fixatives, cream type, commercial and 

experimental in different times 

 

 

 Figure 4 - Antifungal behavior of denture fixatives, powder type, commercial and 

experimental in different times 
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 All results confirm the possibility of the use of pyrazoles as an alternative 

antifungal and the possibility of action of denture fixatives as a possible means of 

delivery of antifungals. 

 The cytotoxicity (Figure 5) was also evaluated, as only the antifungal action 

would not be enough for positive characterization of the material. The objective of 

Ekskrand et al. [5] in 1993, was to evaluate the cytotoxic effects, microbial 

contamination in 19 commercial brands bumper prosthesis. All stickers for prosthesis 

were evaluated cytotoxic and some had microbial contamination, and the most 

remarkable contamination in adhesives raw materials base "natural".

 

 
Figure 5. Analysis of cytotoxic different commercial presentations of commercial and 
experimental denture fixatives 
 
 Starting from the analysis of cytotoxicity can be seen that the only difference 

was statistically significant at the highest concentration (P <0.005), where the denture 

fixatives, independent of the commercial form, containing nystatin had to be less 
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cytotoxic. However, in other concentrations (2 and 3) both the fastener with nystatin as 

with pyrazole, independent of commercial presentation, showed low cytotoxicity. 

 In view of these results, our group indicates the possibility affirmed the use of 

denture fixatives as delivery system of trade antifungal (Nystatin) or not (pyrazole) and 

the second concentration (1.560 µg) more efficient, which is independent of the 

commercial presentation and less cytotoxic. 

   
Conclusion 
 
Within the limitations of the methodologies used, it is concluded that there is possibility 

of using denture fixatives as delivery system of trade antifungal (Nystatin) or not 

(pyrazole) and the second concentration (1.560 µg) more efficient, which is independent 

of the presentation commercial and less cytotoxic. 
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3 Considerações Finais 
 

  

 O estudo de novas alternativas para o tratamento da candidíase atrófica crônica 

tornou-se imprescindível à medida que os casos de resistência antifúngica vêm 

demonstrando-se como um desafio na clinica.  

 Atualmente o estudo sobre os sistemas de entrega de fármacos vem despertando 

o crescente interesse das indústrias farmacológicas e dos grupos de pesquisa. As 

principais linhas de pesquisa envolvem a descoberta de novas alternativas capazes de 

dar especificidade ao fármaco e/ou o controle da liberação e absorção dos mesmos. Há 

um bioadesivo já utilizado em odontologia mas que ainda não é utilizado como sistema 

de entrega de fármacos, os fixadores de dentadura. Esses fixadores de dentadura já 

apresentam as propriedades adesivas consolidadas porém não foram utilizados como 

veículos de fármacos, mesmo sendo mais favoráveis aos mesmos já que não sofrem 

atrito de alimentos e ficam protegidos, geralmente, abaixo das próteses dentárias. 

Os derivados pirazolinicos testados nesse trabalho, além de apresentarem efeito contra 

cepas de Candida albicans e não albicans, tem como vantagens o uso de matéria prima 

sintética, síntese por via limpa e alto rendimento. Isso viabilizaria a produção desse 

antifúngico em larga escala. 

 Este estudo abre a possibilidade do uso de fixadores de dentadura como um 

veiculo para a utilização de antifúngicos comerciais e alternativos.  
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ANEXO I 
 
Author guidelines - International Archives of Medicine 

 
Contents 
Any manuscript submitted to a iMedPub journal and any book published with iMedPub must be 
original. The manuscript/book, or substantial parts of it, must not be under consideration by any 
other journal/publisher. 
In general, the manuscript/book should not have already been formally published. However, we 
allow preprint publication and postacceptance peer-review. 
In any case where there is the potential for overlap or duplication we require that authors are 
transparent. Any potentially overlapping publications should be declared on submission and, 
where possible, uploaded as additional files with the manuscript. Any overlapping publications 
should be cited. The Editors of iMedPub journals reserve the right to judge potentially 
overlapping or redundant publications on a case-by-case basis. 
  
Format 
Most articles published in iMedPub Journals will be organized into the following sections: title, 
authors, affiliations, abstract, introduction, methods, results, discussion, references, 
acknowledgments, and figure legends. Uniformity in format will help readers and users of the 
journal. We recognize, however, that this format is not ideal for all types of studies. If you have 
a manuscript that would benefit from a different format, please contact the editors to discuss this 
further. Although we have no firm length restrictions for the entire manuscript or individual 
sections, we urge authors to present and discuss their findings concisely. 
  
Title 
The title should be specific to the study yet concise, and should allow sensitive and specific 
electronic retrieval of the article. It should be comprehensible to readers outside your field. 
Avoid specialist abbreviations if possible. Titles should be presented in title case, meaning that 
all words except for prepositions, articles, and conjunctions should be capitalized. If the paper is 
a randomized controlled trial or a meta-analysis, this description should be in the title. 
  
Examples: 
Climate Change and Increased Spread of Malaria in Sub-Saharan Africa A Cluster-Randomized 
Controlled Trial of a Nurse-Led Intervention after Stroke Please also provide a brief "running 
head" of approximately 40 characters. 
  
Authors and Affiliations 
Provide the first names or initials (if used), middle names or initials (if used), surnames, and 
affiliations—department, university or organization, city, state/province (if applicable), and 
country—for all authors. One of the authors should be designated as the corresponding author. 
It is the corresponding author’s responsibility to ensure that the author list, and the summary of 
the author contributions to the study are accurate and complete. If the article has been submitted 
on behalf of a consortium, all consortium members and affiliations should be listed after the 
Acknowledgments. 
  
Abstract 
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The abstract is divided into the following four sections with these headings: Title, Background, 
Methods and Findings, and Conclusions. It should contain the all following elements, except for 
items in square brackets, which are only needed for some study types. Please use the same 
format for abstracts submitted as presubmission inquiries. 
  
Background 
 
This section should describe clearly the rationale for the study being done. It should end with a 
statement of the specific study hypotheses and/or study objectives. 
  
Methods and Findings 
 
Describe the participants or what was studied (eg cell lines, patient group; be as specific as 
possible, including numbers studied). Describe the study design/intervention/main methods 
used/What was primarily being assessed eg primary outcome measure and, if appropriate, over 
what period. 
  
[If appropriate, include how many participants were assessed out of those enrolled eg what was 
the response rate for a survey.] 
  
[If critical to the understanding of the paper, describe how results were analysed, ie which 
specific statistical tests were used.] 
  
For the main outcomes provide a numerical result if appropriate (it nearly always is) and a 
measure of its precision (e.g. 95% confidence interval). Describe any adverse events or side 
effects. 
  
Describe the main limitations of the study. 
  
Conclusions 
 
Provide a general interpretation of the results with any important recomendations for future 
research. 
  
[For a clinical trial provide any trial identification numbers and names (e.g. trial registration 
number, protocol number or acronym).] 
  
Introduction 
The introduction should discuss the purpose of the study in the broader context. As you 
compose the introduction, think of readers who are not experts in this field. Include a brief 
review of the key literature. If there are relevant controversies or disagreements in the field, they 
should be mentioned so that a non-expert reader can delve into these issues further. The 
introduction should conclude with a brief statement of the overall aim of the experiments and a 
comment about whether that aim was achieved. 
  
Methods 
This section should provide enough detail for reproduction of the findings. Protocols for new 
methods should be included, but well-established protocols may simply be referenced. Detailed 
methodology or supporting information relevant to the methodology can be published on our 
Web site. 
  
This section should also include a section with descriptions of any statistical methods employed. 
These should conform to the criteria outlined by the Uniform Requirements, as follows: 
"Describe statistical methods with enough detail to enable a knowledgeable reader with access 
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to the original data to verify the reported results. When possible, quantify findings and present 
them with appropriate indicators of measurement error or uncertainty (such as confidence 
intervals). Avoid relying solely on statistical hypothesis testing, such as the use of P values, 
which fails to convey important quantitative information. Discuss the eligibility of research 
participants. Give details about randomization. Describe the methods for and success of any 
blinding of observations. Report complications of treatment. Give numbers of observations. 
Report losses to observation (such as dropouts from a clinical trial). References for the design of 
the study and statistical methods should be to standard works when possible (with pages stated) 
rather than to papers in which the designs or methods were originally reported. Specify any 
general-use computer programs used." 
  
Results 
The results section should include all relevant positive and negative findings. The section may 
be divided into subsections, each with a concise subheading. Large datasets, including raw data, 
should be submitted as supporting files; these are published online alongside the accepted 
article. The results section should be written in past tense. 
  
As outlined in the Uniform requirements, authors that present statistical data in the Results 
section, should "...specify the statistical methods used to analyze them. Restrict tables and 
figures to those needed to explain the argument of the paper and to assess its support. Use 
graphs as an alternative to tables with many entries; do not duplicate data in graphs and tables. 
Avoid nontechnical uses of technical terms in statistics, such as "random" (which implies a 
randomizing device), "normal," "significant," "correlations," and "sample." Define statistical 
terms, abbreviations, and most symbols." 
  
Discussion 
The discussion should be concise and tightly argued. It should start with a brief summary of the 
main findings. It should include paragraphs on the generalisability, clinical relevance, strengths, 
and, most importantly, the limitations of your study. You may wish to discuss the following 
points also. How do the conclusions affect the existing knowledge in the field? How can future 
research build on these observations? What are the key experiments that must be done? 
  
References 
The International Committee of Medical Journal Editors offers guidance to authors in its 
Uniform Requirements for Manuscripts Submitted to Biomedical Journals publication. The 
recommended style for references is based on the National Information Standards Organization 
NISO Z39.29-2005 (R2010) Bibliographic References as adapted by the National Library of 
Medicine for its databases. Details are in Citing Medicine. (Note Appendix F which covers how 
citations in MEDLINE/PubMed differ from the advice in Citing Medicine.) Sample references 
typically used by authors of journal articles are provided below. 
  
Articles in Journals 
Standard journal article 
List the first six authors followed by et al. (Note: NLM now lists all authors.) 
Halpern SD, Ubel PA, Caplan AL. Solid-organ transplantation in HIV-infected patients. N Engl 
J Med. 2002 Jul 25;347(4):284-7. 
As an option, if a journal carries continuous pagination throughout a volume (as many medical 
journals do) the month and issue number may be omitted. 
Halpern SD, Ubel PA, Caplan AL. Solid-organ transplantation in HIV-infected patients. N Engl 
J Med. 2002;347:284-7. 
More than six authors: 
Rose ME, Huerbin MB, Melick J, Marion DW, Palmer AM, Schiding JK, et al. Regulation of 
interstitial excitatory amino acid concentrations after cortical contusion injury. Brain Res. 
2002;935(1-2):40-6. 
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Optional addition of a database's unique identifier for the citation: [Edited 12 May 2009] 
Halpern SD, Ubel PA, Caplan AL. Solid-organ transplantation in HIV-infected patients. N Engl 
J Med. 2002 Jul 25;347(4):284-7. PubMed PMID: 12140307. 
Forooghian F, Yeh S, Faia LJ, Nussenblatt RB. Uveitic foveal atrophy: clinical features and 
associations. Arch Ophthalmol. 2009 Feb;127(2):179-86. PubMed PMID: 19204236; PubMed 
Central PMCID: PMC2653214. 
Optional addition of a clinical trial registration number: [Added 12 May 2009] 
Trachtenberg F, Maserejian NN, Soncini JA, Hayes C, Tavares M. Does fluoride in compomers 
prevent future caries in children? J Dent Res. 2009 Mar;88(3):276-9. PubMed PMID: 
19329464. ClinicalTrials.gov registration number: NCT00065988. 
Organization as author 
Diabetes Prevention Program Research Group. Hypertension, insulin, and proinsulin in 
participants with impaired glucose tolerance. Hypertension. 2002;40(5):679-86. 
Both personal authors and organization as author (List all as they appear in the byline.) [Edited 
12 May 2009] 
Vallancien G, Emberton M, Harving N, van Moorselaar RJ; Alf-One Study Group. Sexual 
dysfunction in 1,274 European men suffering from lower urinary tract symptoms. J Urol. 
2003;169(6):2257-61. 
Margulies EH, Blanchette M; NISC Comparative Sequencing Program, Haussler D, Green ED. 
Identification and characterization of multi-species conserved sequences. Genome Res. 2003 
Dec;13(12):2507-18. 
No author given 
21st century heart solution may have a sting in the tail. BMJ. 2002;325(7357):184. 
Article not in English [Edited 12 May 2009] 
Ellingsen AE, Wilhelmsen I. Sykdomsangst blant medisin- og jusstudenter. Tidsskr Nor 
Laegeforen. 2002;122(8):785-7. Norwegian. 
Optional translation of article title (MEDLINE/PubMed practice): 
Ellingsen AE, Wilhelmsen I. [Disease anxiety among medical students and law students]. 
Tidsskr Nor Laegeforen. 2002 Mar 20;122(8):785-7. Norwegian. 
Volume with supplement 
Geraud G, Spierings EL, Keywood C. Tolerability and safety of frovatriptan with short- and 
long-term use for treatment of migraine and in comparison with sumatriptan. Headache. 
2002;42 Suppl 2:S93-9. 
Issue with supplement 
Glauser TA. Integrating clinical trial data into clinical practice. Neurology. 2002;58(12 Suppl 
7):S6-12. 
Volume with part 
Abend SM, Kulish N. The psychoanalytic method from an epistemological viewpoint. Int J 
Psychoanal. 2002;83(Pt 2):491-5. 
Issue with part 
Ahrar K, Madoff DC, Gupta S, Wallace MJ, Price RE, Wright KC. Development of a large 
animal model for lung tumors. J Vasc Interv Radiol. 2002;13(9 Pt 1):923-8. 
Issue with no volume 
Banit DM, Kaufer H, Hartford JM. Intraoperative frozen section analysis in revision total joint 
arthroplasty. Clin Orthop. 2002;(401):230-8. 
No volume or issue 
Outreach: bringing HIV-positive individuals into care. HRSA Careaction. 2002 Jun:1-6. 
Pagination in roman numerals 
Chadwick R, Schuklenk U. The politics of ethical consensus finding. Bioethics. 2002;16(2):iii-
v. 
Type of article indicated as needed 
Tor M, Turker H. International approaches to the prescription of long-term oxygen therapy 
[letter]. Eur Respir J. 2002;20(1):242. 
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Lofwall MR, Strain EC, Brooner RK, Kindbom KA, Bigelow GE. Characteristics of older 
methadone maintenance (MM) patients [abstract]. Drug Alcohol Depend. 2002;66 Suppl 
1:S105. 
Article containing retraction 
Feifel D, Moutier CY, Perry W. Safety and tolerability of a rapidly escalating dose-loading 
regimen for risperidone. J Clin Psychiatry. 2002;63(2):169. Retraction of: Feifel D, Moutier 
CY, Perry W. J Clin Psychiatry. 2000;61(12):909-11. 
Article containing a partial retraction: [Added 12 May 2009] 
Starkman JS, Wolder CE, Gomelsky A, Scarpero HM, Dmochowski RR. Voiding dysfunction 
after removal of eroded slings. J Urol. 2006 Dec;176(6 Pt 1):2749. Partial retraction of: 
Starkman JS, Wolter C, Gomelsky A, Scarpero HM, Dmochowski RR. J Urol. 2006 
Sep;176(3):1040-4. 
Article retracted 
Feifel D, Moutier CY, Perry W. Safety and tolerability of a rapidly escalating dose-loading 
regimen for risperidone. J Clin Psychiatry. 2000;61(12):909-11. Retraction in: Feifel D, Moutier 
CY, Perry W. J Clin Psychiatry. 2002;63(2):169. 
Article partially retracted: [Added 12 May 2009] 
Starkman JS, Wolter C, Gomelsky A, Scarpero HM, Dmochowski RR. Voiding dysfunction 
following removal of eroded synthetic mid urethral slings. J Urol. 2006 Sep;176(3):1040-4. 
Partial retraction in: Starkman JS, Wolder CE, Gomelsky A, Scarpero HM, Dmochowski RR. J 
Urol. 2006 Dec;176(6 Pt 1):2749. 
Article republished with corrections 
Mansharamani M, Chilton BS. The reproductive importance of P-type ATPases. Mol Cell 
Endocrinol. 2002;188(1-2):22-5. Corrected and republished from: Mol Cell Endocrinol. 
2001;183(1-2):123-6. 
Article with published erratum 
Malinowski JM, Bolesta S. Rosiglitazone in the treatment of type 2 diabetes mellitus: a critical 
review. Clin Ther. 2000;22(10):1151-68; discussion 1149-50. Erratum in: Clin Ther. 
2001;23(2):309. 
Article published electronically ahead of the print version 
Yu WM, Hawley TS, Hawley RG, Qu CK. Immortalization of yolk sac-derived precursor cells. 
Blood. 2002 Nov 15;100(10):3828-31. Epub 2002 Jul 5. 
 
Books and Other Monographs 
Personal author(s) 
Murray PR, Rosenthal KS, Kobayashi GS, Pfaller MA. Medical microbiology. 4th ed. St. Louis: 
Mosby; 2002. 
Editor(s), compiler(s) as author 
Gilstrap LC 3rd, Cunningham FG, VanDorsten JP, editors. Operative obstetrics. 2nd ed. New 
York: McGraw-Hill; 2002. 
Author(s) and editor(s) 
Breedlove GK, Schorfheide AM. Adolescent pregnancy. 2nd ed. Wieczorek RR, editor. White 
Plains (NY): March of Dimes Education Services; 2001. 
Organization(s) as author [Edited 12 May 2009] 
Advanced Life Support Group. Acute medical emergencies: the practical approach. London: 
BMJ Books; 2001. 454 p. 
American Occupational Therapy Association, Ad Hoc Committee on Occupational Therapy 
Manpower. Occupational therapy manpower: a plan for progress. Rockville (MD): The 
Association; 1985 Apr. 84 p. 
National Lawyer's Guild AIDs Network (US); National Gay Rights Advocates (US). AIDS 
practice manual: a legal and educational guide. 2nd ed. San Francisco: The Network; 1988. 
Chapter in a book 
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Meltzer PS, Kallioniemi A, Trent JM. Chromosome alterations in human solid tumors. In: 
Vogelstein B, Kinzler KW, editors. The genetic basis of human cancer. New York: McGraw-
Hill; 2002. p. 93-113. 
Conference proceedings 
Harnden P, Joffe JK, Jones WG, editors. Germ cell tumours V. Proceedings of the 5th Germ 
Cell Tumour Conference; 2001 Sep 13-15; Leeds, UK. New York: Springer; 2002. 
Conference paper 
Christensen S, Oppacher F. An analysis of Koza's computational effort statistic for genetic 
programming. In: Foster JA, Lutton E, Miller J, Ryan C, Tettamanzi AG, editors. Genetic 
programming. EuroGP 2002: Proceedings of the 5th European Conference on Genetic 
Programming; 2002 Apr 3-5; Kinsdale, Ireland. Berlin: Springer; 2002. p. 182-91. 
Scientific or technical report 
Issued by funding/sponsoring agency: 
Yen GG (Oklahoma State University, School of Electrical and Computer Engineering, 
Stillwater, OK). Health monitoring on vibration signatures. Final report. Arlington (VA): Air 
Force Office of Scientific Research (US), Air Force Research Laboratory; 2002 Feb. Report 
No.: AFRLSRBLTR020123. Contract No.: F496209810049. 
Issued by performing agency: 
Russell ML, Goth-Goldstein R, Apte MG, Fisk WJ. Method for measuring the size distribution 
of airborne Rhinovirus. Berkeley (CA): Lawrence Berkeley National Laboratory, 
Environmental Energy Technologies Division; 2002 Jan. Report No.: LBNL49574. Contract 
No.: DEAC0376SF00098. Sponsored by the Department of Energy. 
Dissertation 
Borkowski MM. Infant sleep and feeding: a telephone survey of Hispanic Americans 
[dissertation]. Mount Pleasant (MI): Central Michigan University; 2002. 
Patent 
Pagedas AC, inventor; Ancel Surgical R&D Inc., assignee. Flexible endoscopic grasping and 
cutting device and positioning tool assembly. United States patent US 20020103498. 2002 Aug 
1. 
 
Other Published Material 
Newspaper article 
Tynan T. Medical improvements lower homicide rate: study sees drop in assault rate. The 
Washington Post. 2002 Aug 12;Sect. A:2 (col. 4). 
Audiovisual material 
Chason KW, Sallustio S. Hospital preparedness for bioterrorism [videocassette]. Secaucus (NJ): 
Network for Continuing Medical Education; 2002. 
Legal Material 
Public law: 
Veterans Hearing Loss Compensation Act of 2002, Pub. L. No. 107-9, 115 Stat. 11 (May 24, 
2001). 
Unenacted bill: 
Healthy Children Learn Act, S. 1012, 107th Cong., 1st Sess. (2001). 
Code of Federal Regulations: 
Cardiopulmonary Bypass Intracardiac Suction Control, 21 C.F.R. Sect. 870.4430 (2002). 
Hearing: 
Arsenic in Drinking Water: An Update on the Science, Benefits and Cost: Hearing Before the 
Subcomm. on Environment, Technology and Standards of the House Comm. on Science, 107th 
Cong., 1st Sess. (Oct. 4, 2001). 
Map 
Pratt B, Flick P, Vynne C, cartographers. Biodiversity hotspots [map]. Washington: 
Conservation International; 2000. 
Dictionary and similar references 
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Dorland's illustrated medical dictionary. 29th ed. Philadelphia: W.B. Saunders; 2000. Filamin; 
p. 675. 
 
Unpublished Material 
In press or Forthcoming [Edited 12 May 2009] 
(Note: NLM prefers "Forthcoming" rather than "In press" because not all items will be printed.) 
Tian D, Araki H, Stahl E, Bergelson J, Kreitman M. Signature of balancing selection in 
Arabidopsis. Proc Natl Acad Sci U S A. Forthcoming 2002. 
 
Electronic Material 
CD-ROM 
Anderson SC, Poulsen KB. Anderson's electronic atlas of hematology [CD-ROM]. Philadelphia: 
Lippincott Williams & Wilkins; 2002. 
Journal article on the Internet [Edited 12 May 2009] 
Abood S. Quality improvement initiative in nursing homes: the ANA acts in an advisory role. 
Am J Nurs [Internet]. 2002 Jun [cited 2002 Aug 12];102(6):[about 1 p.]. Available from: 
http://www.nursingworld.org/AJN/2002/june/Wawatch.htmArticle 
Optional presentation (omits bracketed phrase that qualifies the journal title abbreviation): 
Abood S. Quality improvement initiative in nursing homes: the ANA acts in an advisory role. 
Am J Nurs. 2002 Jun [cited 2002 Aug 12];102(6):[about 1 p.]. Available from: 
http://www.nursingworld.org/AJN/2002/june/Wawatch.htmArticle 
Article with document number in place of traditional pagination: 
Williams JS, Brown SM, Conlin PR. Videos in clinical medicine. Blood-pressure measurement. 
N Engl J Med. 2009 Jan 29;360(5):e6. PubMed PMID: 19179309. 
Article with a Digital Object Identifier (DOI): 
Zhang M, Holman CD, Price SD, Sanfilippo FM, Preen DB, Bulsara MK. Comorbidity and 
repeat admission to hospital for adverse drug reactions in older adults: retrospective cohort 
study. BMJ. 2009 Jan 7;338:a2752. doi: 10.1136/bmj.a2752. PubMed PMID: 19129307; 
PubMed Central PMCID: PMC2615549. 
Article with unique publisher item identifier (pii) in place of traditional pagination or DOI: 
Tegnell A, Dillner J, Andrae B. Introduction of human papillomavirus (HPV) vaccination in 
Sweden. Euro Surveill. 2009 Feb 12;14(6). pii: 19119. PubMed PMID: 19215721. 
37. Monograph on the Internet [Edited 12 May 2009] 
Foley KM, Gelband H, editors. Improving palliative care for cancer [Internet]. Washington: 
National Academy Press; 2001 [cited 2002 Jul 9]. Available from: 
http://www.nap.edu/books/0309074029/html/. 
Homepage/Web site [Edited 12 May 2009] 
Cancer-Pain.org [Internet]. New York: Association of Cancer Online Resources, Inc.; c2000-01 
[updated 2002 May 16; cited 2002 Jul 9]. Available from: http://www.cancer-pain.org/. 
Part of a homepage/Web site [Edited 12 May 2009] 
American Medical Association [Internet]. Chicago: The Association; c1995-2002 [updated 
2001 Aug 23; cited 2002 Aug 12]. AMA Office of Group Practice Liaison; [about 2 screens]. 
Available from: http://www.ama-assn.org/ama/pub/category/1736.html 
Database on the Internet [Edited 12 May 2009] 
Open database: 
Who's Certified [Internet]. Evanston (IL): The American Board of Medical Specialists. c2000 -   
[cited 2001 Mar 8]. Available from: http://www.abms.org/newsearch.asp 
Closed database: 
Jablonski S. Online Multiple Congenital Anomaly/Mental Retardation (MCA/MR) Syndromes 
[Internet]. Bethesda (MD): National Library of Medicine (US); c1999 [updated 2001 Nov 20; 
cited 2002 Aug 12]. Available 
from:http://www.nlm.nih.gov/archive//20061212/mesh/jablonski/syndrome_title.html 
Part of a database on the Internet [Edited 12 May 2009] 
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MeSH Browser [Internet]. Bethesda (MD): National Library of Medicine (US); 2002 -   . Meta-
analysis [cited 2008 Jul 24]; [about 2 p.]. Available from: 
http://www.nlm.nih.gov/cgi/mesh/2008/MB_cgi?mode=&index=16408&view=concept MeSH 
Unique ID: D017418. 
Blogs [Added 12 May 2009] 
Holt M. The Health Care Blog [Internet]. San Francisco: Matthew Holt. 2003 Oct -   [cited 2009 
Feb 13]. Available from: http://www.thehealthcareblog.com/the_health_care_blog/. 
KidneyNotes.com [Internet]. New York: KidneyNotes. c2006 -   [cited 2009 Feb 13]. Available 
from: http://www.kidneynotes.com/. 
Wall Street Journal. HEALTH BLOG: WSJ's blog on health and the business of health 
[Internet]. Hensley S, editor. New York: Dow Jones & Company, Inc. c2007 -   [cited 2009 Feb 
13]. Available from: http://blogs.wsj.com/health/. 
Contribution to a blog: 
Mantone J. Head trauma haunts many, researchers say. 2008 Jan 29 [cited 2009 Feb 13]. In: 
Wall Street Journal. HEALTH BLOG [Internet]. New York: Dow Jones & Company, Inc. 
c2008 -   . [about 1 screen]. Available from: http://blogs.wsj.com/health/2008/01/29/head-
trauma-haunts-many-researchers-say/. 
Campbell A. Diabetes and alcohol: do the two mix? (Part 2). 2008 Jan 28 [cited 2009 Feb 13]. 
In: Diabetes Self-Management Blog [Internet]. New York: Diabetes Self-Management. [2006 
Aug 14] -   . 2 p. Available 
from:http://www.diabetesselfmanagement.com/blog/Amy_Campbell/Diabetes_and_Alcohol_D
o_the_Two_Mix_Part_2 
Reider J. Docnotes: Health, Technology, Family Medicine and other observations [Internet]. 
[place unknown]: Jacob Reider. 1999 -   . CRP again ...; 2004 Apr 2 [cited 2009 Feb 13]; [about 
1 screen]. Available from:http://www.docnotes.com/2004/04/crp-again.html 
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People who contributed to the work, but do not fit the criteria for authors should be listed in the 
Acknowledgments, along with their contributions. You must also ensure that anyone named in 
the acknowledgments agrees to being so named. 
  
Details of the funding sources that have supported the work should be confined to the funding 
statement. Do not include them in the Acknowledgments. 
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This section should describe sources of funding that have supported the work. Please also 
describe the role of the study sponsor(s), if any, in study design; collection, analysis, and 
interpretation of data; writing of the paper; and decision to submit it for publication. 
  
Competing and conflicting Interests 
It is important to consider this carefully. If you don’t declare a conflict of interest and you are 
subsequently found to have one your paper will lose credibility. Conversely, full disclosure of 
conflict of interest does not prevent a paper being published but does allow you to be open with 
your readers. This section should list specific competing interests associated with any of the 
authors. If authors declare that no competing interests exist, we will print a statement to this 
effect. For guidelines on what is and what is not conflict of interest have a look at 
http://grants.nih.gov/grants/policy/coi/ 
  
Abbreviations 
Please keep abbreviations to a minimum. List all non-standard abbreviations in alphabetical 
order, along with their expanded form. Define them as well upon first use in the text. Non-
standard abbreviations should not be used unless they appear at least three times in the text. 
  
Nomenclature 
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The use of standardized nomenclature in all fields of science and medicine is an essential step 
toward the integration and linking of scientific information reported in published literature. We 
will enforce the use of correct and established nomenclature wherever possible: 
  
We strongly encourage the use of SI units. If you do not use these exclusively, please provide 
the SI value in parentheses after each value. 
Species names should be italicized (e.g., Homo sapiens) and the full genus and species must be 
written out in full, both in the title of the manuscript and at the first mention of an organism in a 
paper; after that, the first letter of the genus name, followed by the full species name may be 
used. 
Genes, mutations, genotypes, and alleles should be indicated in italics. Use the recommended 
name by consulting the appropriate genetic nomenclature database, e.g., HUGO for human 
genes. It is sometimes advisable to indicate the synonyms for the gene the first time it appears in 
the text. Gene prefixes such as those used for oncogenes or cellular localization should be 
shown in roman: v-fes, c-MYC, etc. 
The Recommended International Non-Proprietary Name (rINN) of drugs should be provided. 
Accession Numbers 
All appropriate datasets, images, and information should be deposited in public resources. 
Please provide the relevant accession numbers (and version numbers, if appropriate). Accession 
numbers should be provided in parentheses after the entity on first use. Suggested databases 
include, but are not limited to: 
  
ArrayExpress 
BioModels Database 
Database of Interacting Proteins 
DNA Data Bank of Japan [DDBJ] 
EMBL Nucleotide Sequence Database 
GenBank 
Gene Expression Omnibus [GEO] 
Protein Data Bank 
UniProtKB/Swiss-Prot 
ClinicalTrials.gov 
In addition, as much as possible, please provide accession numbers or identifiers for all entities 
such as genes, proteins, mutants, diseases, etc., for which there is an entry in a public database, 
for example: 
  
Ensembl 
Entrez Gene 
FlyBase 
InterPro 
Mouse Genome Database (MGD) 
Online Mendelian Inheritance in Man (OMIM) 
Providing accession numbers allows linking to and from established databases and integrates 
your article with a broader collection of scientific information. 
  
Figures 
If the article is accepted for publication, the author will be asked to supply high-resolution, 
print-ready versions of the figures. Please ensure that the files conform to our Guidelines for 
Figure and Table Preparation when preparing your figures for production. After acceptance, 
authors will also be asked to provide an attractive image to highlight their paper online. Figures 
may be published under a Creative Commons Attribution License, which allows them to be 
freely used, distributed, and built upon as long as proper attribution is given. Please do not 
submit any figures that have been previously copyrighted unless you have express written 
permission from the copyright holder to publish under the CCAL license. 
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Figure Legends 
The aim of the figure legend should be to describe the key messages of the figure, but the figure 
should also be discussed in the text. An enlarged version of the figure and its full legend will 
often be viewed in a separate window online, and it should be possible for a reader to 
understand the figure without switching back and forth between this window and the relevant 
parts of the text. Each legend should have a concise title of no more than 15 words. The legend 
itself should be succinct, while still explaining all symbols and abbreviations. Avoid lengthy 
descriptions of methods. 
  
Virtual Slides 
Authors must include virtual slides into their manuscripts when including microscopic 
preparations. These will be administered by DiagnomX, scanned and hosted by Huron 
Technologies International, Inc, Canada, Leica Microsystems, Germany, or Motic Medical 
Diagnostic Systems, China. The slides will be displayed with an easy to use viewing tool and an 
individual image data bank for your own use. If you wish to include virtual slides in your 
manuscript please indicate this in the "Comments to Editor" field on submission form. 
  
Tables 
All tables should have a concise title. Footnotes can be used to explain abbreviations. Citations 
should be indicated using the same style as outlined above. Tables occupying more than one 
printed page should be avoided, if possible. Larger tables can be published as online supporting 
information. Tables must be cell-based; do not use picture elements, text boxes, tabs, or returns 
in tables. Please ensure that the files conform to our Guidelines for Figure and Table 
Preparation when preparing your tables for production. 
Requirements for figures and tables 
1) When you submit an article; tables and figures must be submitted as separate files 
  
2) Tables must be in Word.doc format 
  
3) Line Graphs should be in or tif or eps formats, and resolution of 900-1200 dpi. If you are 
unsure about this, please send us the graph in Microsoft excel format and we will convert it into 
eps or tif formats. 
  
4) Photographs containing no text must be in jpg or tif formats with resolution of 500+ dpi. If 
you do not have tif or eps, please submit as jpg. 
  
5) Images which contain a combination of text and picture elements must be jpg or tif or eps 
formats with resolution of 500-1200 dpi. If you do not have tif or eps, please submit as jpg. 
  
**** Generally, we will NOT accept any images with resolution below 300 dpi. You must 
submit at least in jpg format, that way we can change it into any other format accordingly. 
  
**** Please note that all images must be big (greater than the intended size) and of high 
resolution. 
  
For more information regarding the image quality requirements, please visit: 
http://www.ncbi.nlm.nih.gov/pmc/about/PMC_Filespec.html#Image_File_Requirements 
  
Please note that we will be strictly enforcing these conditions and files which fail to conform to 
these requirements will not be considered for publication. 
  
Multimedia Files and Supporting Information 
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We encourage authors to submit essential supporting files and multimedia files along with their 
manuscripts. All supporting material will be subject to peer review, and should be smaller than 
10 MB in size because of the difficulties that some users will experience in loading or 
downloading files of a greater size. If your material weights more than 10 MB, please provide it 
by email: info@imed.pub 
  
Supporting files should fall into one of the following categories: Dataset, Figure, Table, Text, 
Protocol, Audio, or Video. All supporting information should be referred to in the manuscript 
with a leading capital S (e.g., Figure S4 for the fourth supporting information figure). Titles 
(and, if desired, legends) for all supporting information files should be listed in the manuscript 
under the heading "Supporting Information." 
  
Supporting files may be submitted in a variety of formats, but should be publication-ready, as 
these files are not copyedited. All video files should be submitted as AVI or Quicktime files. 
  
Assistance 
Any other feature not stated in this guidelines should follow the Uniform Requirement for 
Manuscripts of the ICMJE. You can also read more at info for authors in iMedPub Journals or 
contact us at info@imed.pub 
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ANEXO II 
Author guidelines - Acta Biomaterialia Odontologica Scandinavica 

Conflict of interest and funding - Authors are requested to disclose any commercial or other 
associations that might pose a conflict of interest in connection with the submitted article. All 
funding sources supporting the work, and institutional and corporate affiliations of the authors 
must be acknowledged. Any conflict of interest should be noted with a separate heading, 
included in the main manuscript file after the main text and the acknowledgements but before 
the references. If you do not have any conflict of interest please put "Conflicts of interest: none 
to declare" in the respective section. 

Ethics and consent - When reporting experiments on human subjects, indicate whether the 
procedures followed were in accordance with the ethical standards of the responsible committee 
on human experimentation and with the Helsinki Declaration of 1975, as revised in 1983. Do 
not use patients' names, initials, or hospital numbers, especially in illustrative material. Papers 
including animal experiments or clinical trials must be accompanied by an approval by the local 
ethics committee. Please give date of issue and registration number. 
Identifying information should not be published in written descriptions, photographs, and 
pedigrees unless the information is essential for scientific purposes and the patient (or parent or 
guardian) gives written informed consent for publication. Informed consent for this purpose 
requires that the patient be shown the manuscript to be published. 

Manuscript submission - All submissions should be made in final, fully corrected form online 
at Acta Biomaterialia Odontologica Scandinavica's Manuscript Central site 
at http://mc.manuscriptcentral.com/iabo. New users should first create an account. Once a user 
is logged onto the site submissions should be made via the Author Centre. If you have any 
further queries about your manuscript please contact the Editorial Office 
at Lisbeth.solberg@informa.com  
Receipt of the manuscript in the Editorial Office will be acknowledged via email. The 
manuscript will then be distributed to two or more external peer reviewers allotted a time period 
of four weeks for the review. The reviewers will be anonymous, but the authors' names will be 
known to the reviewers. If reviewers' opinions conflict, the manuscript may be sent to an extra 
reviewer. Efforts are made to avoid all types of conflict of interest when the reviewers are 
selected. The authors may suggest names and contact information of two neutral reviewers for 
their manuscript, and also have the option to name unsuitable reviewers. It is important that the 
reviewers suggested by the authors are not connected to the authors or the institution where the 
authors are based.  

Cover letter - It must be stated in the cover letter, that the manuscript has not been published, 
simultaneously submitted, or already accepted for publication elsewhere, and that all authors 
have read and approved the manuscript. If there is more than one author, the contribution of 
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each author should be stated. Gift authorship is not acceptable. 
 
Make a full statement about all submissions and previous reports that could be regarded as 
redundant or as duplicate publication of the same or similar work, and alert the editor if the 
manuscript includes subjects about which the authors have published a previous report or have 
submitted a related report to another journal. Refer to and reference any such report in the new 
paper. Upload copies of such material as supplementary files. 
 
Authors are responsible for obtaining permission from everyone acknowledged by name in 
Acknowledgment section, because readers may infer their endorsement of the data and 
conclusions. Therefore, state explicitly that acknowledged persons have seen the text and given 
their permission to be named. 

Manuscript preparation - Authors are advised to consult a recent issue of the Journal to be 
familiar with its style and format. The whole manuscript should be submitted in correct English. 
Authors whose native language is not English are strongly recommended to obtain assistance 
from someone proficient in scientific English. Manuscripts not submitted in the proper format 
or in poor English may be returned without review. 
 
The parts of a manuscript should be as follows: Title page, abstract page, introduction, material 
and methods, results, discussion, acknowledgments, references, figure legends, tables, and 
figures, arranged in that order. This division is also appropriate for short communications. For 
review papers and qualitative studies, other headings may be used as appropriate. Use the built-
in system of headings of your word processor to divide up and clarify the text; however, use not 
more than three levels of division. All files (including abstract, keywords and figure legends) 
should be uploaded onto Manuscript Central. Please submit manuscripts as a Word-file and 
figures and/or illustrations separately as PDF, Word, TIF, EPS, or JPG format files, in the 
format described below. 

1.    Use double spacing throughout. 

2.    Begin each of the following sections on a separate sheet: title page; abstract and key words; 
body of the text starting with introduction; acknowledgements; references; figure legends and 
tables (each on a separate sheet). 

3.    Use font Times New Roman 12 point. If you use a non-English word processor, program it 
for English. Be especially careful to use full stop as decimal point, not comma. As spell 
checker, use American English. Check that diacritic signs are found in names only. 

4.    Number the pages consecutively beginning with the title page. Do not number lines.  

5.    Use the left alignment feature for a paragraph.  

6.    Avoid end-of-line hyphens. 

7.    The beginning of paragraphs should be properly marked with an indent. 
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8.    Use a single hyphen to hyphenate compound words and a double hyphen (--) to indicate a 
dash in the text. 

9.    Enter only one space after the full stop at the end of a sentence. 

10.    Be consistent: use the same form of units, etc., and key these elements in exactly the same 
way throughout the manuscript. Put a space between the digits and the unit, e.g. 5.2 mm. 
11.    When emphasizing words (seldom necessary), use the italics feature of your word 
processor software rather than the underline feature. 

12.    Do not use the lowercase l for 1 (one) or the uppercase O for 0 (zero), use the proper 
numerals instead. 

13.    Use the space bar only as a word separator, not as a tabulator. 

14.    Format tables using the table functions of your word processor. 

Title page 

The title page has to contain the following information: 
1.    A concise but fully informative title (a subtitle may be used in addition, but must be short). 
Avoid unnecessary words such as “Study on”, “An investigation of” etc, and also affirmative 
wordings. The title should include species used (if appropriate) and any non-standard acronyms 
or abbreviations should be avoided. Include all information in the title necessary to make 
electronic retrieval of the article both sensitive and specific. Do not capitalize the title: only the 
first word and proper nouns have capital initials. 

2.    The full name of each author.  Do not include academic degrees. 

3.    The departments and institutions to which the work should be attributed, including the city 
and country, for each author. Using numbering in superscript, key each author to the relevant 
institution. 

4.    A short title not exceeding 40 letters and spaces for use as a running head. 

5.    Give the name and current address of the author to whom correspondence, proofs, and 
reprints are to be sent. Include telephone and fax numbers as well as e-mail address. Observe 
that these data will be published with the paper. 

6.    The number of figures and tables. 

Abstract and key words 

Present the abstract which is limited to 250 words. The abstract should briefly state the 
objective of the investigation, basic procedures, main findings, and principal conclusions. Use 
only standard abbreviations, and include no references. Structure the abstract using the headings 
Objective, Material and methods, Results, and Conclusions in one paragraph. 
Give at least three but not more than five key words in alphabetical order after the abstract, and, 
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wherever possible, use terms from the Medical Subject Headings list of Index Medicus. Do not 
repeat words from the article title. 
 
Introduction 
Provide a context or background for the study (i.e. the nature of the problem and its 
significance). Give only strictly pertinent references and do not include data or conclusions from 
the work being reported. In the last paragraph of the section, state the aim of the study 
concisely, and, where applicable, give the research hypothesis (but not the null hypothesis). 
When drawing comparisons for experimental or interventional studies, the latter must always be 
expressed explicitly. 

Material and methods 

In this section, describe all methods, materials and subjects so that researchers can readily repeat 
the study. Use appropriate subheadings for the different sections to obtain clarity. Define the 
material and equipment used in as detailed manner as necessary by, for example, name, product 
number and batch, and identify the manufacturer by product, city, and country in parentheses. 
For common methods, a brief description and a reference may be enough; however, if you 
deviate from the common method, give a full description. Quantitative estimates of the validity 
and reliability of the methods are desirable. Report length, height, weight, and volume in metric 
units (meters, kilograms, or liters), or their decimal multiples. Give temperatures in degrees 
Celsius and use of the International System of Units (SI) is recommended. Correct unit 
abbreviations should be used (e.g. ''yr'', ''wk'', ''d'', ''h'', ''min'', ''s'' and ''µm''). For many details 
the Biochemical Journal 
website http://www.biochemj.org/bj/bji2a.htm#NOMENCLATURE can be a valuable resource. 
Scientific names of bacteria, binomials in italics, must be given in full when first mentioned. 
Subsequent mention may abbreviate genus, taking care that this abbreviation is unambiguous 
(Staph. or Strep. instead of S.). 
Describe subjects participating in the study in detail so that a similar group of subjects can be 
identified readily. Include eligibility and exclusion criteria and a description of the source 
population. If applicable, describe ethical aspects here. Indicate that informed consent has been 
obtained. However, submit such details as the diary number in the covering letter. 
 
When submitting review manuscripts, particularly Systematic Reviews, include a section 
describing the methods used in locating, selecting, extracting, and synthesizing data. Summarize 
these methods in the abstract. 

Statistics 
Conclude the Material and methods section with a paragraph dealing with statistics, if 
applicable. Name and specify all non-descriptive statistical methods if applicable. The praxis of 
naming statistical terms and methods is very variable. Therefore, define statistical terms, 
abbreviations, and most symbols. However, the following abbreviations may be used without 
definition: ANOVA (analysis of variance), CI (Confidence interval), r (coefficient of 
correlation, sample), r2 (coefficient of determination, sample), R (coefficient of multiple 
correlation), R2 (coefficient of multiple determination), CV (coefficient of variation), df 
(degrees of freedom), n (number of observations), NS (non significant), P (probability (level of 
significance)), SD (standard deviation), SEM (standard error of the mean), t (statistical datum 
derived in Student's t test), F (variance ratio). Use mean(SD) for mean and standard deviation, 
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for example “The mean(SD) was 19.2(2.3)”. Median, range etc. are written out in text and 
tables. Specify the computer software used. Authors are advised to consult a statistician or a 
person with in-depth statistical knowledge. 

Results 
Present your results in logical sequence giving the main or most important findings first, usually 
in past tense, without subjective comments and reference to previous literature. For clarity, the 
results section may have subheadings. The Result section is not the place for interpretation of 
the data, and must not include any references to other articles. 
 
Do not repeat in the text, data easily found in the tables or illustrations (double documentation is 
not acceptable). Restrict tables and figures to those needed to explain the argument of the paper 
and to assess its support. Use graphs as an alternative to tables with many entries; do not 
duplicate data in graphs and tables. Avoid non-technical uses of technical terms in statistics, 
such as “random”, “normal,” “significant,” “correlations,” and “sample.” 

Tables 
Present each table on a separate sheet. Do not submit tables as graphics but use the table facility 
of most word processors. Format the table as you expect it to appear in print and therefore hide 
internal vertical and horizontal lines. Number the tables consecutively in Roman numerals and 
give each a short descriptive heading. Give each column a short or abbreviated head. Place 
explanatory matter in footnotes to the table, not in the heading. Explain all non-standard 
abbreviations in footnotes to the table. 
If data from another published or unpublished source are used, obtain permission and 
acknowledge fully. As far as possible, tables have to be self-explanatory and understandable 
without reference to the text of the article. 

Figures 
Upload figures (illustrations) separately in PDF, Word, TIF, EPS, or JPG format files. Optimize 
the size of the file for printing with 800 DPI for line graphics and 300 DPI for halftone figures, 
but depending on the character of the article and the quality of those electronic files, the 
author(s) may be asked to supply files of higher quality. Consult the editor if you have special 
figures to submit such as camera-ready originals or transparencies.  
 
Make sure that letters, numbers, and symbols added to illustrations are clear, in proportion to 
each other, and large enough to be legible when reduced for publication. 
 
Refer to the journal and decide whether the figure is to cover one, one-and-a-half, or two 
columns of the journal when printed, and then plan the figure accordingly. 
 
Create line drawings using dedicated professional software, not spreadsheets. Prepare the 
figures in proportion to each other, so that lettering, numerals, and symbols in different figures 
will be roughly the same size after reduction. Use sans-serif fonts for lettering the axes, and 
capitalize only the first letter. If submitting photographs, prepare them as near to the size they 
will appear in print as possible, and, if magnification is significant, indicate this by a bar on the 
print, not by a magnification factor in the figure legend. Arrows, letters, etc., affixed to a 
photograph in a file must be secure. 
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Give each figure a legend containing sufficient information to make it intelligible without 
reference to the text, and type all the legends together, double-spaced, on a separate page(s). 
Consider all illustrations as figures and number them consecutively in Arabic numerals. If a 
figure has been published previously, acknowledge the original source and submit written 
permission from the copyright holder to reproduce it. If images of persons are used, render the 
subject unidentifiable (not only a black bar covering the eyes), and obtain written permission to 
use them, and submit with the manuscript. 

Discussion 
 The Discussion section should present the interpretation of the findings. This section is the only 
proper section for subjective comments. Authors are strongly urged to avoid undue repetition of 
what has already been reported in the results section, or introduced in the introduction. 
The last paragraph should be dedicated to the conclusions of the study. There ought to be a 
correspondence between the aims and hypotheses in the end of the introduction and 
conclusions. 

Acknowledgements 
Contributions from individuals who do not qualify for authorship should be acknowledged in 
the ‘Acknowledgments’ section. This should include details (with professional affiliations) of 
any other contributor, such as data analysis, statistics, data collection, technical assistance, 
special thanks, personal assistance, and dedications. 

References 
Only articles written in English should be used as references. Furthermore, avoid references 
difficult to retrieve, e.g. old textbooks, journals not indexed in Medline, etc. 
 
References to 'personal communication' are permitted in the text only, not in the list of 
references, but should be avoided wherever possible. Documentary evidence from the person 
quoted showing agreement with the quotation must be provided in the cover letter. A reference 
to `unpublished work' (text only) must be supported by the names of all involved and included 
in the cover letter. The use of `in preparation', 'private communication' and 'submitted for 
publication' is not allowed. 
References in the text 
The number of references should not exceed 40. However, for review articles there is no upper 
limit. Number each reference consecutively in the order in which they are first mentioned in the 
text. Identify references in the text by Arabic numerals in square brackets. If more than one 
reference, separate them by a comma: [2,4-6,8]. Avoid putting references in tables and figure 
legends. Give cross-references by the name of the author followed by the appropriate number in 
parentheses, e.g. “Lagerlöf [1] has reported ...”, “Oliveby & Lagerlöf [2] have reported ...”, or 
simply by giving the appropriate number in parentheses, e.g. “As has recently been reported 
[1] ...”. When there are three or more authors, give only the name of the first author, followed 
by 'et al.': “Oliveby et al. [1] have reported…”. Ensure that all listed references are cited in the 
text. 
The Reference list 

At the end of the paper references should be listed in numerical order, in the style shown in the 
following examples, preceded by the number. For reference list entries, follow the style set out 
in the examples below. Abbreviate the names of journals in accordance with MedLine. List the 
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names of the first six authors in reference-list entries before adding 'et al.' Here are some 
examples to follow: 

Journals 
Standard journal article 
[1] Flink H, Tegelberg A, Thörn M, Lagerlöf F. Effect of oral iron supplementation on 
unstimulated salivary flow rate: A randomized, double-blind, placebo-controlled trial. J Oral 
Pathol Med 2006;35:540-7. 
[2] Twetman S, Axelsson S, Dahlgren H, Holm AK, Kaumlllestaringl C, Lagerlöf F, et al. 
Caries-preventive effect of fluoride toothpaste: A systematic review. Acta Odontol Scand 
2003;61:347-55. 
Article in supplement or special issue 

[3] Fleischer W, Reimer K. Povidone iodine antisepsis. State of the art. Dermatology 1997;195 
Suppl 2:3-9.Corporate (collective) author 

[4] American Academy of Periodontology. Sonic and ultrasonic scalers in periodontics. J 
Periodontol 2000;71:1792-801.Unpublished article 

[5] Garoushi S, Lassila LV, Tezvergil A, Vallittu PK. Static and fatigue compression test for 
particulate filler composite resin with fiber-reinforced composite substructure. Dent Mater 2006. 
In press.Books and other monographs Personal author(s) 

[6] Hosmer D, Lemeshow S. Applied logistic regression, 2nd edn. New York: Wiley-
Interscience; 2000.Chapter in book 

[7] Nauntofte B, Tenovuo J, Lagerlöf F. Secretion and composition of saliva. In: Fejerskov O, 
Kidd EAM, editors. Dental caries: The disease and its clinical management. Oxford: Blackwell 
Munksgaard; 2003. p. 7-27.No author given 

[8] World Health Organization. Oral health surveys - basic methods, 4th edn. Geneva: World 
Health Organization; 1997. 

More information about other reference types is available 
at www.nlm.nih.gov/bsd/uniform_requirements.html, but observe some minor deviations (no 
full stop after journal title, no issue or date after volume, etc). 

Abbreviations 
Use only standard abbreviations. Consult Scientific Style and Format. The CBE Manual for 
Authors, Editors, and Publishers, 7th ed. ISBN 0-9779665-0-X, 2006. Explain any non-standard 
abbreviations (to be avoided if possible) in the text at first mention. Avoid abbreviations in the 
title of the article. Give tooth designations in accordance with the two digit system (ISO 3950-
1977). 

Copyright and licensing The copyright will remain with the Authors for articles published 
under this Open Access model, and once a paper has been accepted for publication, Informa will 
ask authors for a license to publish.  
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ANEXO III 

 
Author guidelines – Journal Biomedical Materials Research 

 
Aims and Scope 

 

The Journal of Biomedical Materials Research Part A is an international, interdisciplinary, 

English-language publication of original contributions concerning studies of the preparation, 

performance, and evaluation of biomaterials; the chemical, physical, toxicological, and 

mechanical behavior of materials in physiological environments; and the response of blood and 

tissues to biomaterials. The Journal publishes peer-reviewed articles on all relevant biomaterial 

topics including the science and technology of alloys,polymers, ceramics, and reprocessed 

animal and human tissues in surgery,dentistry, artificial organs, and other medical devices. The 

Journal also publishes articles in interdisciplinary areas such as tissue engineering and 

controlled release technology where biomaterials play a significant role in the performance of 

the medical device. 

The Journal of Biomedical Materials Research is the official journal of the Society for 

Biomaterials (USA), the Japanese Society for Biomaterials, the Australasian Society for 

Biomaterials, and the Korean Society for Biomaterials. 

Articles are welcomed from all scientists. Membership in the Society for Biomaterials is not a 

prerequisite for submission. 

Online Submission and Peer Review 

 

In taking a step toward expediting the publication process, Journal of Biomedical Materials 

Research Part A is pleased to offer web-based submission and peer review. 

 

To submit your manuscript online please: 

 

Log on to http://mc.manuscriptcentral.com/jbmr-a .If you have not already done so, create an 

account for yourself in the system by clicking on the "Create an Account" button. To monitor 

the progress of your manuscript throughout the review process, just login periodically and check 

your Author Center. 

Please be sure to study the Instructions and Forms given at the site carefully, and then let the 

system guide you through the submission process.Online help is available to you at all times 
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during the process. You are also able to exit/re-enter at any stage before finally “submitting” 

your work. All submissions are kept strictly confidential. If you have any questions, do not 

hesitate to contact us at jbmra@wiley.com. 

To ensure the most rapid review process for submitted manuscripts, it is now a requirement for 

authors to suggest at least 4 possible reviewers for their paper with complete contact 

information, including name,affiliation,and email address. 

All correspondence should be sent to the Journal AdministrationOffice, Attn: Ms. Lisa Brodsky, 

Assistant Managing Editor, Journal of Biomedical Materials Research Editorial Office, c/o John 

Wiley & Sons, Inc.,111 River Street (MS 8-02), Hoboken, NJ 07030-5774. 

 

Authors in Japan please note: Wiley-Japan can provide authors in Japan with a list of 

recommended services to check and improve the English in their papers BEFORE 

SUBMISSION. Please see the site as 

follows:http://www.blackwellpublishing.com/bauthor/english_language.asp 

 

Copyright/Licensing and Permissions: 

If your paper is accepted, the author identified as the formal corresponding author for the paper 

will receive an email prompting them to login into Author Services; where via the Wiley Author 

Licensing Service (WALS) they will be able to complete the license agreement on behalf of all 

authors on the paper. For authors signing the copyright transfer agreement: 

If the OnlineOpen option is not selected the corresponding author will be presented with the 

copyright transfer agreement (CTA) to sign. The terms and conditions of the CTA can be 

previewed in the samples associated with the Copyright FAQs below: 

CTA Terms and Conditions http://authorservices.wiley.com/bauthor/faqs_copyright.asp 

For authors choosing OnlineOpen: If the OnlineOpen option is selected the corresponding 

author will have a choice of the following Creative Commons License Open Access 

Agreements (OAA): 

Creative Commons Attribution Non-Commercial License OAA 

Creative Commons Attribution Non-Commercial -NoDerivs License OAA 

To preview the terms and conditions of these open access agreements please visit the Copyright 

FAQs hosted on Wiley Author 

Services http://authorservices.wiley.com/bauthor/faqs_copyright.aspand 

visit http://www.wileyopenaccess.com/details/content/12f25db4c87/Copyright--License.html. 

If you select the OnlineOpen option and your research is funded by The Wellcome Trust and 

members of the Research Councils UK (RCUK) you will be given the opportunity to publish 

your article under a CC-BY license supporting you in complying with Wellcome Trust and 

Research Councils UK requirements. For more information on this policy and the Journal’s 

compliant self-archiving policy please visit: http://www.wiley.com/go/funderstatement. 

For RCUK and Wellcome Trust authors click on the link below to preview the terms and 

conditions of this license: 

Creative Commons Attribution License OAA 

To preview the terms and conditions of these open access agreements please visit the Copyright 

FAQs hosted on Wiley Author Services 



138 
 

http://authorservices.wiley.com/bauthor/faqs_copyright.asp and 

visithttp://www.wileyopenaccess.com/details/content/12f25db4c87/Copyright--License.html. 

It is the author’s responsibility to obtain written permission to reproduce material that has 

appeared in another publication. 

Use of Animals: When animals are used in the research reported,the authors must state: "NIH 

guidelines (or for non-U.S. residents similar national regulations) for the care and use of 

laboratory animals (NIH Publication #85-23 Rev. 1985) have been observed." In studies 

involving human subjects, the authors must include; "all subjects enrolled in this research have 

responded to an Informed Consent which has been approved by my Institutional Committee on 

Human Research and that this protocol has been found acceptable by them." The dates of 

approval by the Committee and the ethical guidelines followed should be made a part of the 

Methods section. 

Conflict of Interest. JBMR has adopted a policy that requires authors to make a statement 

concerning potential conflict of interest relating to their submitted articles. They must select one 

of the following applicable statements as indicated by superscript following the title of their 

manuscripts. 

1. The author, or one or more of the authors, has received or will receive remuneration or other 

prequisites for personal or professional use from a commercial or industrial agent in direct or 

indirect relationship to their authorship. 2. The benefits accruing to the author or authors from a 

commercial or industrial party will be applied to a research fund, nonprofit institution or other 

organization with which the author(s) are associated.  3. No benefit of any kind will be received 

either directly or indirectly by the author(s). 4. The author(s) choose not to respond to any of the 

above listed statements.   
 
 
 

Instructions for Manuscript Preparation 

Manuscript: For optimal production, prepare manuscript text in size 12 font on 8-1/2 x 11 inch 

page, double-spaced, with at least 1-inch margins on all sides. Text files should be formatted 

as .doc or .rtf files. Refrain from complex formatting; the Publisher will style your manuscript 

according tot the Journal design specifications. Do not use desktop publishing software such as 

PageMaker or Quark Xpress or other software such as Latex. If you prepared your manuscript 

with one of these programs, export the text to a word processing format. Please make sure your 

word processing programs “fast save” feature is turned off. Please do not deliver files that 

contain hidden text: for example, do not use your word processor’s automated features to create 

footnotes or reference lists. 

Original Articles should appear in the following order: title page (including authors and 

affiliations), abstract, keywords, introduction, materials and methods, results, discussion, 

acknowledgments, references, figure legends. Number pages consecutively starting with the title 

page as page 1. 

Please be sure to submit your illustrations and tables as separate files; the system will 

automatically create a pdf file of your paper for the reviewers. 
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Title Page: The name(s) and affiliation of the author(s)should appear only on a separate title 

page. Please do not mark any other parts of the manuscript with name(s) and affiliation(s) of 

author(s).Use only a short title on the following pages of the manuscript. Author(s) 

name(s)should not be used. The paper should be subdivided into the expected classical sections 

and, if necessary, subsections. Manuscripts including references (but not figures or tables) 

should be no longer than 18 pages. 

Abstract: A short synopsis (200 words or less) is required for all papers. This synopsis should 

be carefully prepared, for it is the source of most abstracts. The synopsis should be a summary 

of the entire paper, not the conclusions alone, and should precede the main body of the paper. 

Keywords: The author is requested to supply, below the synopsis, a list of five keywords or 

phrases that most clearly typify the outstanding points made in the manuscript. 

References: 
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