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RESUMO 

 

Objetivo: Este estudo clínico in situ, cego, pareado, randomizado investigou o 

efeito do cinamaldeído na desinfecção de próteses totais. Métodos: corpos de 

prova foram inseridos em amostra probabilística de próteses de 33 usuários, que 

de forma pareada e cruzada utilizaram solução de cinamaldeído (200 µg/mL) e 

hipoclorito de sódio (0,5%) para desinfecção. Para definição da concentração do 

cinamaldeído a ser utilizada no estudo in situ, foi avaliado seu efeito, in vitro, 

sobre biofilme de Candida spp. Estes corpos foram analisados quanto à presença 

de microrganismos antes e após o uso dos produtos, 7º e 14º dia, 

respectivamente, a partir da contagem de unidades formadoras de colônia (UFC) 

e microscopia eletrônica de varredura (MEV). As propriedades da resina acrílica 

(rugosidade e dureza Vickers) foram aferidas no início e após a imersão, com os 

parâmetros de cor analisados pelo método do National Bureau of Standards 

(NBS). Os dados foram analisados por testes estatísticos, considerando α=5%. 

Resultados: A concentração do cinamaldeído capaz de reduzir de modo 

significativo (p<0,05) o biofilme de Candida spp. foi de 195 µg/mL. Observou-se 

redução significativa (p<0,05) no número de UFC/mL entre o 7º e 14º dia de uso 

para cada tipo de microrganismo (microrganismos totais, do grupo mutans e 

Candida spp.), sem diferença significativa (p>0,05) entre hipoclorito e 

cinamaldeído. Ocorreu aumento da rugosidade e diminuição na dureza dos 

corpos de prova, sem diferença entre as substâncias (p>0.05). Tanto o hipoclorito, 

quanto o cinamaldeído causaram alteração na cor consideradas perceptíveis pela 

classificação NBS, mas sem diferença significativa entre os produtos (p<0,05). 

Conclusão: a solução contendo cinamaldeído a 200 µg/mL apresentou efeito 

contra todos os microrganismos avaliados, causou alteração na dureza Vickers, 

rugosidade superficial e parâmetros de cor sem relevância clínica, de modo 

similar ao hipoclorito de sódio, podendo ser associada ao método mecânico para 

a limpeza e desinfecção das próteses totais e prevenção da estomatite protética. 

Palavras-chave: biofilme; desinfecção; Candida albicans; prótese total; 

randomizado. 
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ABSTRACT 

Objective: This blind, paired, randomized in situ clinical study investigated the 

effect of cinnamaldehyde on complete denture disinfection. Method: Test 

specimens (disks) were inserted into the prostheses of 33 users that as a 

probabilistic sample used solutions of cinnamaldehyde (200 μg/mL) and sodium 

hypochlorite (0.5%) in a paired and crossed manner for disinfection of their 

dentures. To determine the concentration of cinnamaldehyde to be used in the in 

situ study, its effect was first evaluated in vitro, on Candida spp biofilm. The disks 

were analyzed for the presence of microorganisms before and after the use of the 

products, on the 7th and 14th days, respectively; counting colony forming units 

(CFU) and scanning with an electron microscopy (SEM). The properties of the 

acrylic resin (roughness and Vickers hardness) were measured at the beginning 

and after immersion, with color parameters analyzed using the National Bureau of 

Standards (NBS) method. The data were analyzed by statistical tests,  considering 

α = 5%. Results: The cinnamaldehyde concentration capable of significantly 

reducing Candida spp. biofilm was 195 μg/mL (p <0.05). A significant reduction (p 

<0.05) in the number of CFU/mL between the 7th and 14th day of use was 

observed for each type of microorganism (total microorganisms, from the mutans 

group and Candida spp.), with no significant differences (p> 0.05) between 

hypochlorite and cinnamaldehyde. There was an increase in the roughness and a 

decrease in the hardness of the test specimens, again with no difference between 

the two disinfectant substances (p> 0.05). Both hypochlorite and cinnamaldehyde 

also caused changes in color considered perceptible by NBS classification, but 

without significant difference between products (p <0.05). Conclusion: Similar to 

sodium hypochlorite, the solution containing cinnamaldehyde at 200 μg/mL 

presented efficacy against all evaluated microorganisms, caused changes in 

Vickers hardness, surface roughness and color parameters without clinical 

relevance, and can be associated with a mechanical method for the cleansing and 

disinfection of dentures and the prevention of prosthetic stomatitis. 

Keywords: biofilm; disinfection; Candida albicans; dentures; randomized trial. 
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1. INTRODUÇÃO 

O aumento na expectativa de vida nos países em desenvolvimento tem levado 

a um crescimento do número de idosos na população, com um incremento no 

número de pessoas que necessitam de próteses dentárias removíveis 

(GLEIZNYS et al., 2015). A perda dentária é considerada um dos principais 

agravos à saúde bucal devido à sua alta prevalência, conforme evidenciado na 

Pesquisa Nacional de Saúde Bucal realizada em 2010, a qual mostrou que na 

faixa etária de 65 a 74 anos a porcentagem de usuários de prótese total foi de 

63,1% para o Brasil e 56,1% para a região Nordeste (BRASIL, 2012). Quase 60% 

dos idosos nos estratos de escolaridade e renda mais baixos eram edêntulos, 

fatores que estão frequentemente associados a esta condição (BARBATO; REIS; 

FREITAS, 2013; EVANGELISTA SOUZA et al., 2015). 

Nestes usuários de prótese, observa-se o aumento da prevalência de doenças 

infecciosas na cavidade bucal nos últimos anos, geralmente associado a fungos 

oportunistas. Pacientes portadores de próteses totais podem apresentar a 

chamada estomatite protética, comumente associada à presença de Candida 

albicans. Deve-se considerar que existem diversos fatores associadas a essa 

entidade clínica, principalmente locais, e que a remoção destes é muito 

importante para a completa resolução do problema (EMAMI et al., 2012; 

VALENTINI et al., 2013). 

Neste contexto, torna-se importante o uso de soluções desinfetantes de baixo 

custo sobre estes microrganismos, que se aderem à resina acrílica usada em 

prótese dentária (ANDRADE et al., 2012; FERNANDES et al., 2011; 

HASHIZUME; HOSCHARUK; MOREIRA, 2015). O uso do hipoclorito de sódio 

(solução) é capaz de dissolver substâncias orgânicas, sendo eficiente na 

eliminação do biofilme e manchas, tanto em superfície, quanto em profundidade, 

com efeito bactericida e fungicida, consistindo na imersão da prótese, por 5 a 30 

minutos, em soluções de concentrações inferiores a 2%, com 0,5% mostrando 

eficácia na desinfecção protética (DE SOUSA PORTA et al., 2015; FERNANDES 

et al., 2011; HASHIZUME; HOSCHARUK; MOREIRA, 2015; PERACINI et al., 

2016; SKUPIEN et al., 2013). 
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A desvantagem do uso do hipoclorito de sódio é a possibilidade de causar 

alteração de cor e rugosidade dos materiais de confecção das próteses; sua 

toxicidade, mesmo quando utilizado em baixas concentrações para imersão 

noturna (HIDALGO; BARTOLOME; DOMINGUEZ, 2002; PARANHOS et al., 

2013), além de seu odor e sabor desagradáveis. 

As pesquisas com produtos naturais em odontologia têm aumentado nos 

últimos anos em virtude do potencial antibiótico que os produtos vegetais 

possuem, apresentando uma real possibilidade de aplicação destes produtos na 

prevenção e tratamento de doenças infecciosas, constituindo-se em uma das 

maiores fontes de descoberta de novos fármacos com atividade antimicrobiana 

(LIMA et al., 2006). 

De modo geral, os óleos essenciais apresentam atividade antibacteriana tanto 

para bactérias Gram-negativas como para bactérias Gram-positivas (ANDRADE 

et al., 2012; PIOVEZAN et al., 2014; RAEISI et al., 2016), sendo o óleo essencial 

obtido das folhas e casca de Cinnamomum zeylanicum Blume (canela) um dos 

mais eficientes na inibição do crescimento bacteriano. Este resultado pode estar 

relacionado com a presença do componente majoritário cinamaldeído em elevada 

concentração (79,74%) (ANDRADE et al., 2012; BERALDO et al., 2013; CHOI et 

al., 2016; PIOVEZAN et al., 2014; RAEISI et al., 2016). Estes óleos também 

possuem atividade contra espécies de Candida e promovem alterações físicas de 

rugosidade e dureza da resina acrílica similar à saliva artificial, sendo seguros 

quando utilizados como enxaguatório bucal em indivíduos saudáveis (OLIVEIRA 

et al., 2014). 

Desta forma, em virtude da escassez de estudos com produtos naturais para 

desinfecção de prótese dentária, um investigação in situ sobre o efeito do 

cinamaldeído, fitoconstituinte do óleo essencial de C. zeylanicum, na desinfecção 

de prótese removível, justifica-se pelo benefício potencial que um produto de 

origem natural alternativo pode apresentar em relação aos tradicionalmente 

utilizados (hipoclorito), como efeito similar; ausência de sabor desagradável; e 

baixo grau de toxicidade às mucosas de suporte protético.
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2. CAPÍTULO 1 

O manuscrito a seguir foi submetido para publicação no periódico “Journal of 
Dentistry” 
 
 

IN SITU, BLIND, PAIRED, RANDOMIZED STUDY OF CINNAMALDEHYDE IN 
DISINFECTION OF REMOVABLE PROSTHESES 

 

Abstract 

Objective: This blind, paired, randomized in situ clinical study investigated the 

effect of cinnamaldehyde on complete denture disinfection. Method: Test 

specimens (disks) were inserted into the prostheses of 33 users that used 

solutions of cinnamaldehyde (200 μg/mL) and sodium hypochlorite (0.5%) for 

disinfection of their dentures. The disks were analyzed for the presence of 

microorganisms before and after the use of the products; counting colony forming 

units (CFU) and scanning with an electron microscopy (SEM). The properties of 

the acrylic resin were measured at the beginning and after immersion, with color 

parameters analyzed using the National Bureau of Standards (NBS) method. The 

data were analyzed by statistical tests, considering α = 5%. Results: A significant 

reduction (p<0.05) in the number of CFU/mL was observed for each type of 

microorganism (total microorganisms, from the mutans group and Candida spp.), 

with no significant differences (p>0.05) between hypochlorite and cinnamaldehyde. 

There was an increase in the roughness and a decrease in the hardness of the 

test specimens, again with no difference between the two disinfectant substances 

(p>0.05). Both hypochlorite and cinnamaldehyde also caused changes in color 

considered perceptible by NBS classification, but without significant difference 

between products (p<0.05). Conclusion: Similar to sodium hypochlorite, the 

solution containing cinnamaldehyde presented efficacy against all evaluated 

microorganisms, caused changes in Vickers hardness, surface roughness and 

color parameters without clinical relevance, and can be associated with a 

mechanical method for the cleansing and disinfection of dentures and the 

prevention of prosthetic stomatitis. 

Keywords: biofilm; disinfection; Candida albicans; dentures; randomized trial. 
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1. Introduction 

The increase in life expectancy in developing countries has led to an 

increase in the number of elderly people in the population; people who need 

removable dental prostheses [1]. 

Patients with complete dentures often present denture stomatitis (DS), 

commonly associated with the presence of Candida spp. [2,3]. In this context, it is 

important to use low-cost disinfectant solutions on these microorganisms that 

adhere to the acrylic resins used in dental prostheses [4]. Having bactericidal and 

fungicidal effects, immersion in sodium hypochlorite (0.5%) is effective for 

prosthetic disinfection; eliminating biofilm and staining both on the surface and at 

some depth [4–7].  

In addition to its unpleasant odor and taste, the disadvantages of using 

sodium hypochlorite, even when used in low concentrations for night-time 

immersion, are possible color changes and an increase in the roughness of the 

prosthesis material, and toxicity [8,9]. 

Due to the antimicrobial potential that plant products present as a major 

source of discovery for new drugs with antimicrobial activity, research on natural 

products in dentistry has increased in recent years, and presents real possibilities 

for applying new products towards prevention and treatment of infectious disease 

[10]. 

In general, essential oils present antibacterial activity for both Gram-

negative and Gram-positive bacteria [11,12]. Essential oil obtained from the leaves 

and bark of Cinnamomum zeylanicum Blume (cinnamon) is one of the most 

efficient in inhibiting bacterial growth. This because of the presence of 

cinnamaldehyde as a significant component, in high concentration (79.74%) [11–

13].  

Thus, due to the lack of studies using natural products for denture 

disinfection, an in situ investigation of the effects of cinnamaldehyde, the principal 

phyto-constituent of C. zeylanicum essential oil, extracted from the stem, for 

disinfection of removable prosthesis was performed. The study is justified by the 

potential benefits of a product (cinnamaldehyde), of natural alternative origin, 

which when compared to one used traditionally (hypochlorite), might present 

similar clinical effects yet without the unpleasant taste, presenting a low degree of 



5 
 

mucosal toxicity as prosthetic support, and yet facilitate therapeutic adherence. 

2. Materials and methods 

2.1. In vitro adhesion inhibition test of Candida multispecies biofilm  

Flat bottom 96-well plates were used to inoculate 200 μL of suspensions of 

a multispecies (fungal) biofilm (C. albicans ATCC 90028; C. tropicalis ATCC 750; 

C. krusei ATCC 34135), grown on CSD medium (KASVI®, Kasv Imp and Dist 

from Prod Laboratorios LTDA, Curitiba, Brazil), supplemented with 2% sucrose, 

and adjusted to 2.5 x 105 CFU/mL. After culture, 100 μL of cinnamaldehyde 

solution (Sigma-Aldrich, São Paulo, Brazil) was transferred onto the multi-species 

biofilm plates, with concentrations varying from 1560 -48.75 μg/mL. Hypochlorite 

was used as a positive control with concentrations between 0.5% and 0.016%. 

The plates were incubated for 48 hours in a microbiological oven at 35 ± 2°C. 

After incubation, the medium was aspirated from the plates, and the 

unbound cells were removed by washing the wells twice with 200 μL of PBS and 

drying at room temperature for 45 min. Aqueous crystal violet solution (200 μL, 

0.4%) was added to each well and remained in contact with the biofilm for 45 min. 

After incorporation of the dye, the wells were washed four times with 200 μL of 

distilled water and immediately bleached for 45 min with 200 μL of 95% ethanol. 

Finally, 100 μL of the bleached solution was transferred to a new flat bottom plate 

and the absorbance measured at 600 nm in a microplate reader. 

The cinnamaldehyde and growth control absorbance values were used to 

calculate the percentage inhibition of biofilm formation; the growth control was 

considered to be 100% fungal formation. 

The assays were performed in triplicate. Sterility controls did not receive 

cell suspension, and growth controls received only culture medium and strains 

corresponding to the multispecies biofilm. 

2.2. Type and General Description of Research 

The research consisted of an in situ clinical evaluation involving 33 

volunteers selected from the Dentistry College at Paraíba Federal University, 

patients awaiting replacement of their old prostheses with maxilary complete 

dentures. For the sample calculation, Microsoft Excel® was used, with parameters 

of a Confidence Level of 95%; Type I error of 5% two-tailed; Type II error of 20%; 
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Power of 80%; for an Effect Magnitude for a hypothesis of mean difference (0.5); 

for paired groups. 

The inclusion criteria were: adult patients of both sexes; any age; good oral 

and general health; with complete upper edentulism; using a maxillary complete 

denture constructed with heat-cured acrylic resin; presenting no signs or 

symptoms of denture stomatitis, but carrying Candida spp.; with normal salivary 

flow (0.3-0.5 mL/min); and capable of complying with the experimental protocol. 

The exclusion criteria included: edentulous patients who did not use a complete 

maxillary complete denture; who did not sleep with the superior prosthesis; who 

had taken antifungal or antibacterial drugs in the month prior to the study; or who 

were using antifungal or antibacterial agents. 

The volunteers selected were carriers of Candida spp., as previously 

verified by an initial biofilm screening collected from their prosthesis using a swab. 

This material was seeded on CHROMagar® Candida plates (Difco, Le Pont de 

Claix, France), which were aerophilically incubated at 35 ± 2°C for 24 hours to 

confirm the presence of the microorganism. 

The in situ phase of the clinical study was researcher blinded with 33 

selected volunteers for two (02) 14-day steps, each subdivided into 07 days 

involving oral biofilm formation, and 07 days of prostheses immersion in the 

evaluated products. Thus, each participant was integrated in a simple randomized 

way as defined by Random Allocation Software 2.0, for immersing the old 

prosthesis containing the specimens into the respective products for disinfection; 

both the positive control group (hypochlorite 0.5%), and the experimental group 

(cinnamaldehyde). 

In addition to microbiological analysis, alterations caused by the denture 

disinfection solutions on surface roughness, color change, and Vickers hardness 

were measured. 

A heat-cured acrylic resin (VipiWave, Vipi, São Paulo, Brazil – color pink) 

was used to prepare the specimens (disks) in the dimensions of 0.5 x 0.5 x 0.2 

cm. The resin was proportioned, manipulated, included in flasks, and cured by 

microwave radiation according to manufacturers’ instructions. Six test specimens 

(disks) were fixed with wax into prepared cavities into the intaglio surface of the 

old prostheses, by using a tungsten carbide bur. The participants were instructed 

to brush their dentures three times a day (after breakfast, lunch, and dinner) with 
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a specific brush and a neutral liquid soap [14], provided by the researchers, 

except for the region containing the specimens, which received only the residual 

foam without mechanical (brush) cleaning [2,15]. During the first 7 days, the 

participants used only the mechanical method of hygiene herein described, this, 

without immersion of the prosthesis in any product for disinfection. During the 

following 7 days, the participants immersed the prostheses once daily (for 20 min) 

in 200 mL of the following solutions: 0.50% sodium hypochlorite [4–6,14], and 200 

μg/mL cinnamaldehyde solution (as determined by the 96-well plate biofilm 

adhesion inhibition test with Candida spp. multispecies).  

Participants used one solution for each phase of the study, each for 7 days, 

in a randomized though previously determined manner. After each period, there 

was a 7 day wash-out to eliminate residual effects of the previously used 

solutions, during which the volunteers used only the mechanical method of 

hygiene with a specific brush and neutral liquid soap [14]. The use of 

mouthwashes or antimicrobial drugs was not allowed during the study. Written 

instructions were given to all volunteers concerning hygiene methods and the 

procedures adopted in the survey. Daily follow-ups were carried out by the 

researchers (telephone calls), in order to clarify possible doubts and minimize 

alterations to the proposed protocol.  

Investigator blinding was accomplished through distribution of prosthesis 

immersion solutions in identical bottles, without labeled specifications, each in 

quantity to be used for each 07 day period. The researcher responsible for 

randomization and production of the solutions was not involved with the clinical 

execution phase. 

After each 07 day period for prosthesis immersion and biofilm formation in 

the specific solutions, 03 specimens were removed with sterilized instruments, 

placed in sterile Eppendorfs and kept in an ice bath until processing as a 

specimen for culture and counting of colony forming units (CFU); one specimen 

was used to evaluate the surface roughness, color change, and Vickers hardness; 

and one specimen was used for qualitative analysis with a scanning electron 

microscopy (SEM).  

At the end of the first 14 day phase, there was an interval of 7 days for the 

wash-out, and soon after, the niches (test areas) received new specimens (disks) 
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for the start of the second 14-day phase, with the same volunteers, proceeding in 

the same way previously described for the first phase. 

The preparation of the new prostheses, which were made available to the 

volunteers, occurred concurrently with the study; the volunteers always continued 

use with their old prostheses until the new ones were completed. 

The present study was approved by the Research Ethics Committee of the 

Health Sciences Center of the Federal University of Paraíba. During the study, all 

patients were monitored for possible discomfort or undesirable effects due to the 

use of cinnamaldehyde or hypochlorite, and also answered a questionnaire at the 

end of the study. The methodological design related to the composition of the 

experimental groups is shown in Figure 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Assessed for eligibility (n=68) 

Excluded (n=35) 

• Not meeting inclusion criteria (n=33) 

• Declined to participate (n=2) 

• Other reasions (n=0) 

 Randomized (n=33) 

Allocated to intervention (n=33) 

• Received allocated intervention (n=33) 

• Did not received allocated intervention (n=0) 

Lost to follow up (n=0) 

• Pacient discontinued the intervention (n=0) 

 Analysed (n=33) 

 

Figure 1 Flowchart of the study participants (Adapted from the Consort Statement). 

2.3. In situ microbiological evaluation  

The specimens collected in the Eppendorf tubes received 1 mL sterile 0.9% 

NaCl solution, the whole being agitated in the Vortex for 30s at 7W. The 

suspension was serially diluted in saline occurring from 10-0 to 10-3. The dilutions 

were seeded in Petri dishes containing the culture media: a) Mitis salivarius® 
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(Difco, Le Pont de Claix, France) for determination of mutans group streptococci; 

b) Mueller Hinton® agar (Himedia, Mumbai, India) for determination of total 

microorganisms; c) CHROMagar® Candida media (Difco, Le Pont de Claix, 

France) for the determination of Candida spp [2,14]. 

Seeding was performed by deposition of 20 μL aliquots of these triplicate 

dilutions in the Petri dishes with the culture media [16]. The plates containing the 

CHROMagar® Candida, Mitis salivarius® and Mueller Hinton® media were 

incubated in an oven at 37 ° ± 1 ° C for 48h, with Mitis salivarius® plates 

maintained under microanaerobiose atmosphere. 

The colony forming units (CFU) were counted using a stereoscopic 

microscope and the results expressed in CFU/mL. In addition, the amount of 

Candida albicans and Candida non-albicans in relation to total biofilm was 

calculated. 

The results were tabulated and analyzed by a statistical test for paired, non-

parametric (Wilcoxon and Friedman) samples, due to the distribution of the data, 

with a significance level of 5%, using the statistical program BioEstat 5.3. 

2.4. Scanning electron microscopy analysis 

The scanning electron microscope (SEM) analysis, a qualitative analysis, 

had the purpose of illustrating the surface condition on the 7th day of biofilm 

formation, and on the 14th day after immersion in the solutions, both for the first 

phase and the second. The analysis was done with one specimen from each 

evaluation time for each product used, totaling two specimens for the hypochlorite 

group, and two specimens for the cinnamaldehyde group. 

The specimens were fixed with 2.5% glutaraldehyde for 12 h at 4°C, 

washed three times in 0.1 M phosphate buffer at 4°C (pH 7.3) for 10 min each. 

After fixation, the specimens were dehydrated in 50%, 70%, 80%, 90%, 95% and 

100% water/ethanol mixtures for 20 min each, and then mounted on a stub, and 

air dried, (EMITECH K550X); then examined with a scanning electron microscope 

(ZEISS, model LEO 1430), operated at 5 kV, to characterize the surface of the 

biofilm formed, focusing on surface morphology [2]. The images were obtained by 

backscattered electrons and secondary electrons, with magnifications of 2500x 

and 5000x. 
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2.5. Assessment of acrylic resin physical and mechanical properties  

To evaluate the color parameters (CIE L * a * b colorimetric system) of the 

specimens, a portable dental spectrophotometer (Vita Easy Shade, Vita 

ZahnFabrick, Germany) was used. The specimens (n = 16) were placed on a 

white surface in order to standardize the color measurement site for all specimens. 

The spectrophotometer was calibrated according to the calibration standard 

provided by the manufacturer [17]. Three color shots were performed for each 

specimen in CIE L * a * b * coordinates and an average was determined. 

Quantification of ΔE values was performed using the National Bureau of 

Standards (NBS), with NBS units of color difference [7,17,18]. 

Surface roughness analysis (Ra) was performed on the non-contact optical 

profilometer (CCI MP, Taylor Hobson, England). A 0.25 mm cutoff was used with a 

50x lens, 0.4 numerical aperture, and x1 scan speed in xyz mode. Three 

measurements were performed for each specimen (n = 16), with the final 

roughness (μm) obtained as the average of the three points of each specimen [8]. 

For the Vickers hardness readings, the specimens (n = 16) were subjected 

to three hardness readings in a Shimadzu Microdurometer (HMV Micro Hardness 

Test, Shimadzu Corporation, Kyoto, Japan), loading 100gf for 30 seconds [19]. 

The acrylic resin specimens remained parallel to the microdurometer table and 

were stable, allowing marking by the Vickers tip. Upon indentation, the operator of 

the equipment measured the diagonals created by the diamond upon the 

specimen and the equipment automatically converted the averages into units of 

Vickers hardness (kg/mm2) with a two-tenths precision scale. After three readings 

for each specimen, the average was recorded. 

To evaluate the physical and mechanical properties of the specimens, the 

patients were divided into two groups, with n = 16 for each substance, as randomly 

distributed through Microsoft Exel®. Color parameters and surface roughness 

were measured prior to insertion of the specimens into the niches made in the 

prosthesis, after the 14th day. In this way the acrylic resin discs were submitted to 

a complete cycle, covering 7 days for the formation of the biofilm, and 7 days of 

disinfection with one of the solutions.  
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After the measurements of the color parameters and surface roughness of 

the specimens, the Vickers hardness was then measured and compared to a 

control group (baseline), with n = 16, which had not been submitted to the 

disinfection cycle. 

All the results presented a parametric distribution, and the data were 

tabulated and analyzed by a statistical test for paired or independent samples 

(independent and paired t-test), respectively, when analyzing intra-group, or the 

disinfection solutions, with a level of significance of 5%, using the Microsoft Exel® 

and BioEstat 5.3 statistical software. 

3. Results 

The adhesion inhibition test for the Candida spp. – multispecies biofilm after 

application of the ANOVA one-way test followed by Tukey's test determined a 

concentration of 195 μg/mL for a significant reduction in biofilm, as shown in 

table1. This value was used for denture disinfection by the patients in this study. 

 
Table 1 – Inhibition of Candida spp.- multispecies 
biofilm adhesion in a 96 well plate. 

 

 

 

Well 

Solution 

Cinnamaldehyde Hypochlorite 

Dose 

µg/mL 

Reduction 

% 

Dilution 

% 

Reduction 

% 

A 1560 a 84.51 0.500 a 82.77 

B 780 a 83.25 0.250 a 80.50 

C 390 a 83.22 0.125 a 79.88 

D 195 a 82.48 0.063 a 80.18 

E 97.5 b 48.54 0.031 a 80.76 

F 48.75 b 45.04 0.016 a 77.18 

Lowercase letters represent no difference between the 

substances in the column (One-way ANOVA test followed by 

the Tukey test) 
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The cinnamaldehyde dose-response curve demonstrates the percentage of 

biofilm reduction at each concentration tested, being observed a dose-dependent 

effect and the highest potency at 195 μg/mL, promoting the maximum effect 

(Figure 2). 

 

Figure 2. Cinnamaldehyde dose-response curve for inhibition of Candida 
spp. - multispecies biofilm adhesion.  

 

All participants (n = 33) completed the two prostheses disinfection cycles. In 

table 2, reductions in the number of colony-forming units (UFC/mL) occurring after 

the use of each substance (p<0.05) between the 7th and 14th day for each type of 

product used were verified, and comparison of the results between hypochlorite 

and cinnamaldehyde (for each type of micro-organism) presented no significant 

differences (p>0.05). 

 
Table 2 – Reduction in colony-forming units (CFU/mL, mean ± SD) after use of 
hypochlorite and cinnamaldehyde to disinfect the prostheses. 

 

Treatment 

Total microorganisms 

 (x 104) 

Mutans group 

(x 104) 

Candida spp. 

(x 104) 
7 days 14 days 7 days 14 days 7 days 14 days 

Hypochlorite 344 ± 586 a A 42 ± 67 b A 82 ± 186 a A 7 ± 12 b A 17 ± 62 a A 2 ± 6 b A 

Cinnamaldehyde 282 ± 862 a A 62 ± 69 b A 69 ± 112 a A 17 ± 35 b A  6 ± 16 a A 1 ± 4 b A 

Lowercase letters represent statistically significantly differences between the substances 
(line), before and after utilization of the solution by type of microorganism (Wilcoxon Test).  
Uppercase letters represent no difference between the substances (column), (Wilcoxon 
test). 
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A predominance occurred in the ratio of Candida non-albicans to Candida 

albicans colonies (table 3), not presenting differences between the products used 

(p> 0.05). 

Table 3 – Colony forming units (CFU/mL, mean ± SD) for 
Candida albicans and Candida non-albicans 

 

  

 

 

 

 

The species of Candida spp. most often isolated were C. albicans, C. 

krusei, C. tropicalis and C. glabrata; with C. krusei predominance in the first 7 days 

of biofilm formation on the acrylic resin (Figure 3). 

 

 

Figure 3 - Types of Candida spp. species in the first 07 (seven) days of 
biofilm formation.  

 

In the qualitative analysis performed by scanning electron microscopy 

(SEM), a considerable reduction in the number of colonies between the biofilm 

formation period (7th day), and product use (14th day) was observed, both for 

hypochlorite and cinnamaldehyde (figure 4). 

 

 Candida albicans Candida non-albicans 

  Treatment (x 103) (x 103) 

Hypochlorite 0.86 ± 2,72 a 14,83 ± 56,73 a 

Cinnamaldehyde 2,46 ± 5,49 a 9,22 ± 35,23 a 

No differences between the substances (Friedman's test) 
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Figure 4 - Scanning electron microscopy (SEM) image for qualitative evaluation of 
colony morphology for each time and solution used. At 7 days: A and B formation 
of colonies without using the solutions (original magnification x2500). At 14 days, C 
solution with hypochlorite; D solution with cinnamaldehyde (original magnification 
x2500). 

After the use of the solutions to disinfect the prostheses, there was an 

increase in roughness and a decrease in the hardness of the specimens for both 

products (table 4), with significant difference within the pairing (p <0.05), but not 

between the substances (p> 0.05). 

Table 4 - Effect of hypochlorite and cinnamaldehyde on surface roughness and 
hardness of acrylic resin. 

 

 

 

 

 

 

 

 
Treatment 

Profilometer 
Ra 

(µm, mean ± SD) 

Vickers Hardness 
VHN 

 (kg/mm2, mean ± SD) 

Baseline 14th day Baseline 14th day 

Hypochlorite 0,047 ± 0,010 a A 0,059 ± 0,019 b A 20,80 ± 0,95 a A 20,08 ± 0,46 b A 

Cinnamaldehyde 0,050 ± 0,015 a A 0,056 ± 0,014 b A 20,80 ± 0,95 a A 19,98 ± 0,48 b A 

Lowercase letters represent statistically significantly differences between the substances 
(line), before and after the use of the solution (paired t-test).  
Uppercase letters represent no difference between the substances (column), 
(Independent t-test). 
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When analyzing the color parameters of the acrylic resin (table 5), it was 

observed that both hypochlorite and cinnamaldehyde caused changes considered 

by the NBS classification to be perceptible, yet without a significant difference 

between the products (p> 0.05).  

Table 5 - Effect of hypochlorite and cinnamaldehyde on the acrylic resin color parameters 
(mean ± SD). 

4. Discussion 

Complete dentures constructed with  acrylic resin usually present wear and 

an increase in surfaces roughness over time. This is usually associated with 

mechanical brushing which is effective in removing surface biofilm. However, 

dentures present microscopic defects, such as superficial pores, which may be 

inaccessible to the brush, and harbor microorganisms that are only removed by 

chemical disinfection. Sodium hypochlorite, even in small concentrations is one of 

the most effective solutions used for prosthesis immersion protocols [20,21]. 

Sodium hypochlorite (0.5%) presented antimicrobial activity against all of 

the microorganisms tested, including S. mutans spp. and Candida spp., which are 

frequently present in patients with denture stomatitis, which confirms its efficacy in 

the control of dental biofilm [2,5,6,14]. It is able to cause a substantial reduction in 

viable cells of both Candida albicans and Candida non-albicans [4], but in 

concentrations higher than 0.05%, it presents cytotoxicity to fibroblasts [9,22]. Its 

mechanism of antimicrobial action involves physicochemical characteristics, 

altering the integrity of the cytoplasmic membrane, causing irreversible enzymatic 

inhibition and biosynthetic changes to the cellular metabolism, and resulting in cell 

death [23].  

In this study, the concentration of the cinnamaldehyde solution used was 

200 μg/mL. This presented an effect similar to that of hypochlorite, presenting 

antimicrobial activity against all of the tested microorganisms. Other studies have 

shown that cinnamaldehyde presents fungicidal activity, starting from a 40 μg/mL 

Treatment  Delta L   Delta a   Delta b   ΔE Value NBS NBS 

Hypochlorite -0.78 ± 0.70 a -1.07 ± 0.91 a   -0.63 ± 1.19 a 1.97 ± 0.95 a 1,81 Perceptible 

Cinnamaldehyde -0.60 ± 0.94 a -1.07 ± 1.55 a -0.57 ± 1.79 a 2.54 ± 1.25 a 2,34 Perceptible 

No difference between the substances (column), (Independent t-test). 
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concentration, causing changes to the membrane and interior of Candida spp. 

[24]. A 312 μg/mL concentration is effective against already established biofilms 

[12,25]. Inferior concentrations, such as 156 μg/mL or 234 μg/mL are able to 

reduce bacterial counts during biofilm formation [12] and exhibit excellent 

antibacterial activity against S. mutans, S. sobrinus and Staphylococcus aureus 

[13]. 

Cinnamaldehyde separates the lipids of the cell membrane and 

mitochondria, making them permeable and leading to cellular leakage [26–28]. 

Gram-negative bacteria are less sensitive than Gram-positive bacteria [27]. 

The cinnamaldehyde concentration of 200 μg/mL, used in this investigation 

was previously determined for the study by using a 96-well plate adhesion 

inhibition test with Candida spp. multispecies, presenting results similar to the 

clinical phase, with approximate reductions in the colonies of Candida spp. 

respectively of 82% and 77%. For hypochlorite, the concentration of 0.5% 

presented similar results, with a reduction of 82% in the 96-well plate inhibition 

test, and 88% in the clinical phase. Scanning electron microscopy demonstrated 

the colony reductions after use of these concentrations.  

Cinnamaldehyde is biocompatible and a low toxicity substance [29]. This 

can be verified through a quiz answered by the patients that evaluated their 

experience with the testes solutions for prostheses disinfection, of which 93% of 

the patients who used cinnamaldehyde and 97% of those who used hypochlorite 

presented no discomfort after the prostheses disinfection process. A total of 61% 

of the patients preferred the solution containing cinnamaldehyde, which presented 

a preparation cost to the patients of only 40% of the cost to prepare a hypochlorite 

solution (0.5%). 

Denture stomatitis is not only the result of the presence of Candida spp., but 

a result of multiple species biofilms [2,30]. C. albicans, S. aureus, and S. mutans 

frequently colonize the oral mucosa of prosthesis users. Biofilms are frequently 

found in patients with denture stomatitis, presenting less colonization of the dental 

prosthesis than of the oral mucosa [30]. Since S. mutans appear in the initial 

stages of biofilm development and is commonly found on acrylic denture surfaces, 

it collaborates with Candida spp. in the etiopathogenesis of denture stomatitis, 

contributing to yeast adhesion [2,30]. Thus, for a product to be considered 

effective for disinfection of acrylic prostheses, and contribute to the prevention of 
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denture stomatitis, it must act against these microorganisms. This occurs with 

cinnamaldehyde and hypochlorite, and without significant differences.    

It is worth mentioning that the Candida spp. species found in this study, as 

well as the predominance of C. krusei found in the first 7 days of biofilm formation 

(on the acrylic resin), have already been reported in another in situ study [15]. 

When analyzing the effect of the disinfection solutions on the properties of 

the acrylic resin, there was a significant reduction in the Vickers hardness (from 

the baseline) from the use of hypochlorite or cinnamaldehyde, but with no 

significant differences between the substances. During the chemical disinfection 

process, prosthesis water sorption may eventually cause irreversible damage to 

the material through the formation of micro-fissures due to repeating 

sorption/desorption cycles, all this contributing to the reduction of hardness [31]. A 

small reduction in the microhardness of up to 2.57 VHN for acrylic resin is 

equivalent to that of artificial saliva [32]. Although this small but significant 

reduction occurred, it cannot be considered clinically relevant because these 

hardness values are not reported in the literature as thresholds, and do not cause 

damage [33,34]. Thus, to complement the mechanical cleaning of the prostheses, 

it is safe to implement a daily immersion protocol with either of these chemical 

disinfection solutions [33]. 

There was also a significant increase in surface roughness (from the 

baseline) through the use of these solutions for disinfecting the prostheses, yet 

without any significant difference between them. It is important to note that the 

roughness values for the baseline of the test specimens in this study have already 

been reported in the literature, demonstrating the initial standardization of the 

samples [35]. The use of a mechanical method (brushing) without dentifrice, 

combined with immersion in solutions for disinfection, especially sodium 

hypochlorite, does not cause a clinically relevant increase in the roughness of the 

resin [36]. An increase in roughness of up to 0.04 μm is compatible with changes 

caused by deionized water [33]. Values below 0.2 μm are considered satisfactory 

and present no clinical relevance since they contribute to the difficulty of biofilm 

formation and microbial adhesion [8,33,34]. Candida albicans requires larger 

surface depressions and scratches than bacteria (> 1 μm) to increase retention 

[37]. It is worth mentioning that the presence of microorganisms in the biofilm 

formation and maturation process can contribute, in isolation, to the increase in 
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surface roughness of the acrylic resin by up to 0.27 μm [15]. 

For color parameters, both cinnamaldehyde and hypochlorite caused 

changes that were classified as perceptible by the NBS scale, but with no 

significant difference between them. The results presented with hypochlorite (ΔE 

1.97) are similar to those reported in other studies [8,38], but the values obtained 

with cinnamaldehyde (ΔE 2.54) and hypochlorite (ΔE 1.97) are not clinically 

relevant, since only NBS units higher than 3.7 are considered as clinically 

perceptible [7,17,18]. These values of ΔE for the acrylic resins of the denture base 

may increase with exposure time [17], and be a cause of prosthesis color change 

through repeating sorption/desorption cycles, and result in the formation of micro-

fissures and different zones with different optical properties [35,38]. 

Considering the complexity of an in situ clinical study; and that the effect of 

solutions on the properties of the acrylic resin of the denture base may increase 

with exposure time, and the small differences found between the solutions, new 

randomized clinical trials are necessary; using a higher number of participants, 

aiming to better know these effects, and finally define the most appropriate way 

users can use these solutions for complete prosthesis disinfection. 

Conclusion 

The 200 μg/mL cinnamaldehyde solution presented efficacy against all of 

the evaluated microorganisms, including Candida spp. and S. mutans spp; 

causing changes in Vickers hardness, surface roughness, and color parameters of 

the same magnitude as hypochlorite, yet without clinical relevance. The 200 μg/mL 

cinnamaldehyde solution may thus be associated with a mechanical method for 

cleaning and disinfection of dentures and prevention of denture stomatitis. 
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3. CONSIDERAÇÕES GERAIS 

 

O presente estudo consistiu em uma avaliação clínica in situ envolvendo 33 

voluntários portadores de prótese total superior, selecionados na Clínica Escola 

do Curso de Odontologia da Universidade Federal da Paraíba por ocasião da 

confecção e substituição das próteses antigas. A confecção das novas próteses, 

que foram disponibilizadas aos voluntários, ocorreu concomitante à pesquisa, 

permanecendo os voluntários sempre utilizando suas próteses antigas até a 

conclusão da nova, o que contribuiu com a ausência de desistência dentre os 

pacientes que iniciaram a fase clínica. Uma Extensão Universitária vinculada à 

pesquisa foi criada para o atendimento e confecção das referidas Próteses Totais, 

a qual ocorreu na Clínica de Oclusão do Curso de Odontologia da UFPB e 

recebeu o apoio do Laboratório LAPD, João Pessoa / PB, na confecção e oferta 

das próteses. Apesar do planejamento e execução complexos, envolvendo a 

preparação de grande quantidade de meios de cultura, placas, armazenamento, 

tabulação dos dados, confecção das próteses, tudo transcorreu conforme 

planejado.  

A preparação dos 396 corpos de prova utilizados envolveu a confecção dos 

padrões de cera, prensagem em resina acrílica, acabamento, assim como 

fresagem dos respectivos nichos para inserção nas próteses.  

 

Figura 5 – Padronização dos corpos de prova. 
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Estes corpos de prova tiveram sua localização escolhida para a fixação na 

prótese na região correspondente a vertente palatina do rebordo alveolar dos pré-

molares e molares das próteses, em virtude da maior prevalência de fungos 

relacionados à estomatite protética nesta região e espessura da base de prótese 

(A AKPAN, 2002; MUZYKA, 2005; PEIXOTO et al., 2014). 

 

Figura 6 – Confecção dos nichos para fixação dos 
corpos de prova. 

Esta pesquisa foi aprovada pelo Comitê de Ética em Pesquisa do Centro de 

Ciências da Saúde da Universidade Federal da Paraíba (C.A.A.E. 

73918217.7.0000.5188). Vale destacar que todos os pacientes foram informados, 

previamente, que apesar utilizar e higienizar suas próteses normalmente durante 

o estudo; de o procedimento de imersão em hipoclorito 0,5% ser comumente 

utilizado e relatado na literatura (FERNANDES et al., 2011; HASHIZUME; 

HOSCHARUK; MOREIRA, 2015; PERACINI et al., 2016; SKUPIEN et al., 2013); 

de o óleo essencial de Cinnamomum zeylanicum Blume (canela) já ter sido 

utilizado como enxaguatório bucal sem reações adversas (OLIVEIRA et al., 2014); 

e de não serem executados quaisquer procedimentos invasivos; a pesquisa 
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poderia oferecer risco mínimo de desconforto no palato duro, por um eventual 

posicionamento inadequado dos espécimes; irritação local, devido à uma 

higienização inadequada pelo paciente; e inesperada reação alérgica ou 

desconforto às soluções utilizadas. Desta forma, todos os pacientes foram 

monitorados quanto a possíveis desconfortos ou efeitos indesejáveis no 

transcorrer da pesquisa, decorrentes da utilização do cinamaldeído ou hipoclorito, 

e responderam a um questionário, quando da finalização das próteses. 

A percepção dos pacientes com relação aos produtos utilizados foi positiva, 

uma vez que 93% dos pacientes que usaram cinamaldeído e 97% dos que 

usaram o hipoclorito não apresentaram qualquer desconforto após o processo de 

desinfecção das próteses. A maioria dos pacientes (61%) preferiram utilizar a 

solução contendo cinamaldeído, destacando positivamente o seu sabor e cheiro 

mais agradável, além de apresentar um custo de preparação correspondente a 

40% do custo da solução de hipoclorito de sódio (0,5%), calculado com base nos 

preços comerciais de aquisição dos produtos. 

O custo envovido para a realização da pesquisa e confecção das próteses foi, 

principalmente, coberto pelo próprio pesquisador, apoiado pela Clínica de 

Oclusão da Faculdade de Odontologia da UFPB; pelo Laboratório de 

Farmacologia Experimental e Cultivo Celular; e de Biomateriais Aplicados à 

Odontologia da UFPB. O Laboratório LAPD, João Pessoa / PB ofertou a 

confecção das novas próteses confeccionadas. 

A principal dificuldade encontrada foi a complexidade da realização de um 

estudo clínico in situ envolvendo um número considerável de pacientes, o que 

demandou um grande período de planejamento e execução laboratorial 

concomitante à confecção de novas próteses, culminado com a necessidade da 

criação de um projeto de Extensão Universitária vinculado à pesquisa, com a 

participação de uma grande equipe para sua execução. Devido a esta 

complexicidade, ocorreram atrasos na finalização de algumas próteses, em 

virtude da logística e entrega por parte do Laboratório de Prótese Dental, o que 

gerou ansiedade em alguns pacientes. 

Este projeto de Extenção Universitária, para a confecção das novas próteses, 

buscou conciliar o atendimento clínico dos pacientes com as etapas de execução 
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da pesquisa. Desta forma, o agendamento ocorreu a cada 7 dias, conforme o 

protocolo previamente delineado na metodologia deste estudo. As próteses foram 

executadas de forma simplificada, com realização da moldagem funcional com 

silicona fluida após a montagem final dos dentes em cera. Isto permitiu otimizar o 

atendimento clínico com os procedimentos do laboratório de prótese, assim como, 

a própria pesquisa. 

O fato do efeito das soluções utilizadas nas propriedades da resina acrílica da 

base de prótese poder aumentar com o tempo de exposição; e da pequena 

diferença encontrada entre as soluções, configuram as limitações encontradas 

nesta pesquisa, as quais podem ser dirimidas com a realização de novos ensaios 

clínicos randomizados com maior número de participantes, visando conhecer a 

variação nestes efeitos e definir a forma mais adequada de utilização, pelos 

usuários, destas soluções para desinfecção de prótese total. 

 

4. CONCLUSÃO 

 

A solução contendo cinamaldeído a 200 µg/mL apresentou efeito contra todos 

os microrganismos avaliados, incluindo os grupos Candida spp. e S. mutans spp.; 

causou alteração na dureza vickers, rugosidade superficial e parâmetros de cor 

sem relevância clínica e de mesma magnitude que o hipoclorito, podendo ser 

associada ao método mecânico para a limpeza e desinfecção das próteses totais 

e prevenção da estomatite protética. 
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ANEXO A – PARECER CONSUBSTANCIADO DO CEP 
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APÊNDICE A – Termo de Consentimento Livre e Esclarecido 

Você está sendo convidado para participar da pesquisa sobre “efeito do cinamaldeído na desinfecção 

de prótese removível: estudo in situ”. 

Você foi selecionado de forma aleatória e sua participação não é obrigatória. A qualquer momento 

você pode desistir de participar e retirar seu consentimento. Sua recusa não trará nenhum prejuízo em sua 

relação com o pesquisador ou com a instituição. 
O objetivo deste estudo é avaliar o efeito do cinamaldeído, componente do óleo essencial de canela, 

na desinfecção de prótese removível, buscando um produto natural alternativo aos produtos tradicionalmente 

utilizados (hipoclorito), que tenha eficácia e custo similar, mas que apresente menor corrosão ou 

descoloração da resina acrílica das próteses, ausência do odor desagradável; e baixo grau de toxicidade das 

mucosas.  

Sua participação nesta pesquisa consiste em utilizar sua Prótese Total (dentadura) normalmente, 

realizando sua limpeza e desinfecção com soluções a base de hipoclorito de sódio a 0,5% e cinamaldeído 

(canela) por 20 minutos ao dia, seguindo instruções escritas que lhe serão entregues. Na região de sua Prótese 

Total (dentadura) em contato com o Palato Duro (céu da boca) faremos alguns buracos que serão preenchidos 

com disquinhos do mesmo material de sua prótese, para que possamos retirá-lo depois. A pesquisa oferecerá 

um risco mínimo de desconforto no Palato Duro (céu da boca), uma vez que você estará utilizando e 

higienizando sua prótese normalmente durante o estudo; o procedimento de imersão em hipoclorito 0,5% já é 
comumente utilizado e relatado na literatura; a solução à base de canela já foi utilizada em pesquisas 

anteriores para bochecho sem reações adversas; e não serão executados quaisquer procedimentos invasivos. 

Este risco limita-se a um eventual desconforto no palato duro, por um posicionamento inadequado dos discos 

de resina; irritação local, caso você não limpe a prótese adequadamente; e por uma inesperada reação alérgica 

ou desconforto às soluções utilizadas. 

Você poderá tirar suas dúvidas sobre o projeto e sua participação, agora ou a qualquer momento. 

Esta pesquisa foi aprovada pelo Comitê de Ética em Pesquisa em Seres Humanos da Universidade Federal da 

Paraíba (CEP/UFPB) e possui o Certificado de Apresentação para Apreciação Ética (CAAE) número 

___________. Este número pode ser consultado pelo endereço eletrônico 

http://aplicacao.saude.gov.br/plataformabrasil/visao/publico/pesquisarProjetoPesquisa.jsf. 

AUTORIZAÇÃO: 
Acredito ter sido suficientemente informado a respeito das informações que li ou que foram lidas 

para mim, descrevendo o estudo.  

Eu discuti com o dentista sobre a minha decisão em participar. Ficaram claros para mim quais são os 

propósitos do estudo, os procedimentos a serem realizados, seus desconfortos e riscos, as garantias de 

confidencialidade e de esclarecimentos permanentes. Ficou claro também que a minha participação é isenta 

de despesas e que não receberei qualquer quantia em dinheiro ou outra espécie de pagamento pela minha 

participação. 

Concordo voluntariamente em participar deste estudo e poderei retirar o meu consentimento a 

qualquer hora, antes ou durante o mesmo, sem penalidades ou prejuízo ou perda de qualquer benefício que eu 

possa ter adquirido. A minha assinatura neste Termo de Consentimento Livre e Esclarecido dará autorização 

ao patrocinador do estudo, ao Comitê de Ética em Pesquisa responsável, e a organização governamental de 
saúde de utilizarem os dados amostrais obtidos quando se fizer necessário, incluindo a divulgação dos 

mesmos, sempre preservando minha privacidade. 

Assino o presente documento. 

Eu, _______________________________________________________Declaro que entendi os objetivos, 

riscos e benefícios de minha participação na pesquisa e concordo em participar.  

 

João Pessoa ,____de_____________de 2017. 

 

______________________________________ 

Participante da pesquisa ou Responsável Legal 

 

_________________________________________ 
MARCO ANTONIO L. DE ALMEIDA 

Universidade Federal da Paraíba 

Programa de Pós-Graduação em Odontologia (PPGO) - Tel.: (83) 3216-7797  e-mail  PPGO@ccs.ufpb.br 

Comitê de Ética da Universidade do Federal da Paraíba 

Centro de Ciências da Saúde - 1º andar / Campus I / Cidade Universitária CEP: 58.051-900 - João Pessoa-PB 

Tel. (83) 3216 7791 

http://aplicacao.saude.gov.br/plataformabrasil/visao/publico/pesquisarProjetoPesquisa.jsf
mailto:PPGO@ccs.ufpb.br

