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ABSTRACT  

Objective
To evaluate the effect of different low-cost disinfectant solutions on Candida albicans (C. albicans) adhered to acrylic resin used in dental 
prosthesis. 

Methods
Sixty acrylic resin specimens were divided into four experimental groups according to the disinfecting agent tested (2% chlorhexidine, 1% 
sodium hypochlorite, vinegar and 10v hydrogen peroxide) and two control groups. Fifty specimens were incubated with C. albicans and after 
immersed in the disinfecting solutions or saline (negative control). Specimens without contamination constituted the positive control group. 
After disinfection procedures, all specimens were immersed in a culture medium and incubated for 24 hours at 37°C. Culture media turbidity 
was evaluated. 

Results
The disinfectants 2% chlorhexidine and 1% sodium hypochlorite performed a maximal reduction of C. albicans. Vinegar showed intermediate 
antifungal effect and 10v hydrogen peroxide showed a lower effect. 

Conclusions
Among the disinfecting solutions tested in the present study, 2% chlorhexidine and 1% sodium hypochlorite are the most effective in the 
reduction of C. albicans adhered to acrylic resin. However, vinegar may represent a viable and low-cost alternative to prosthesis disinfection.

Indexing terms: Candida albicans. Dental prosthesis. Disinfection. 

RESUMO

Objetivo
Avaliar o efeito de diferentes soluções desinfetantes de baixo custo sobre Candida albicans (C. albicans) aderida a resina acrílica usada em 
prótese dentária.

Métodos
Sessenta espécimes de resina acrílica foram divididos em 4 grupos experimentais de acordo com o agente desinfetante testado (clorexidina 
a 2%, hipoclorito de sódio a 1%, vinagre e peróxido de hidrogênio 10v) e 2 grupos controle. Cinquenta espécimes foram incubados com C. 
albicans e após imersos nas soluções desinfetantes ou salina (controle negativo). Espécimes sem contaminação constituíram o grupo controle 
positivo. Após os procedimentos de desinfecção, todos os espécimes foram imersos em um meio de cultura e incubados por 24 horas a 37°C. 
A turbidez do meio de cultura foi avaliada.

Resultados
Os desinfetantes clorexidina a 2% e hipoclorito de sódio a 1% apresentaram a redução máxima de C. albicans. O vinagre mostrou efeito 
antifúngico intermediário e o peróxido de hidrogênio 10v apresentou o menor efeito dentre eles.

Conclusões
Baseado nos resultados do presente estudo,  clorexidina a 2% e hipoclorito de sódio a 1% são mais efetivas em reduzir C. albicans aderida à 
resina acrílica. Entretanto, o vinagre pode representar uma alternativa viável e de baixo custo para a desinfecção de próteses.

Termos de indexação: Candida albicans. Prótese dentária. Desinfecção.
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prosthesis. The null hypothesis tested in this study was that 
no difference exists in antifungal activity of the different 
tested products.

METHODS

Sixty standardized specimens (25 × 25 × 3 mm) 
were fabricated with a microwaved-polymerized acrylic 
resin (Onda Cryl; Artigos Odontológicos Clássicos, São 
Paulo, Brazil) according to manufacturer recommendations. 
The sample size was determined based on previous studies 
testing chemical agents for the disinfection of dental 
prosthesis using similar protocol26. No polishing procedures 
were done in order to simulate the inner surface of a 
complete denture. 

All the specimens were immersed previously in 
distilled water to promote maximum sorption of water 
and to prevent the occurrence of distortion and release 
of residual monomer after polymerization. After the 
specimens were submitted to a sterilization process with 
hydrogen peroxide plasma. 

Pure cultures of Candida albicans ATCC 18804 
were plated on Sabouraud with chloramphenicol agar 
plates (Oxoid; Basingstoke, UK) and incubated at 37°C for 
24 hours. After this period, the colonies were inoculated 
in tubes containing 5 mL of Brain Heart Infusion (Oxoid; 
Basingstoke, UK).  The suspension containing Candida 
albicans’s cells was adjusted using a spectrophotometer at 
800 nm (OD 800) and transmittance 90 T (equivalent to 
0.5 McFarland scale = 1.5 x 108 CFU)27.

The specimens were incubated at 37°C for 
24 hours in tubes containing the Candida albicans 
standardized suspension to promote the contamination 
of specimens, except the group served as positive control. 
After the specimens were washed with sterile saline and 
randomly divided in 5 groups according the disinfecting 
solution or negative control group (10 specimens in each 
group). The tested solutions were: 2% chlorhexidine 
solution (Pharmaplus, Porto Alegre, Brazil); 1% sodium 
hypochlorite solution (Iodontec, Porto Alegre, Brazil); 
100% vinegar (4.5% acetic acid, Villa Lima, San José, 
Uruguay); 10 v hydrogen peroxide (Drogaria Paysandú, 
Shangrilá, Uruguay); contaminated specimens, exposed to 
saline solution (negative control) and specimens without 
contamination, exposed to saline solution (positive 
control). All specimens were immersed for 10 minutes in 
the different solutions. After immersion, the specimens 
were washed with sterile saline solution and transferred 
to individual tubes containing 5 mL of Brain Heart Infusion 

INTRODUCTION

Denture-induced stomatitis is reported to be an 
inflammatory reaction of the denture-bearing mucosa, 
being characterized by different degrees of erythema and 
affects many complete upper denture wearers1-3. Despite 
the multifactorial etiology of this disease, Candida albicans 
is still reported as the primary etiologic agent4. The surface 
of dental prosthesis containing microporosities which can 
become a reservoir for microorganisms and provide an 
ideal environment for growth of Candida albicans, which 
easily adheres to this acrylic surface5-6. 

An effective method to clean dental prosthesis 
surface and control microbial growth is the periodic 
mechanical disruption of the biofilm formed on the 
denture surfaces. However some prosthesis wearers 
as elderly patients and individuals with limited motor 
capacity have difficulty to maintain their prosthesis clean 
only with mechanical biofilm control7-9. For these patients 
is recommended the use of mechanical associated 
with chemical cleaning for reducing microbial biofilm 
accumulation on dental prosthesis10-11. 

Chemical cleaning consists prosthesis immersion 
in solutions containing chemical agents12. Though the 
complete immersion of prosthesis in solutions with chemical 
agents can have adverse effects such as increased roughness 
and reduction in hardness of the denture acrylic surface13. 
Furthermore acrylic resin prosthesis treated by chemical 
solutions can absorb these liquids because resins have the 
capacity of sorption of liquids14. The chemical agent must be 
safe to be used in disinfection since it might be released in 
the oral cavity when prosthesis are back into use15.

The safety of the use of solutions as chlorhexidine, 
sodium hypochlorite, vinegar and hydrogen peroxide 
is reported in the literature16-24. They presented 
biocompatibility and low cytotoxicity when used in 
low concentrations being safe for denture chemical 
disinfection. These disinfecting solutions are affordable to 
the population, easily available in the market and present 
possible antifungal effect against Candida albicans.

Despite the advantages and market availability 
of chemical agent’s solutions for disinfection of dental 
prosthesis, less than 60% of the denture wearers use 
anyone due to the cost of the product25.

 Therefore, for a denture disinfectant to be 
affordable to most of patients it should also have a low 
cost. The aim of this study was to evaluate the effect of 
four different affordable disinfectant solutions on Candida 
albicans adhered to acrylic resin used in base of dental 
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Both groups were similar to the positive control that had 
specimens without contamination.  

The groups vinegar, 10 v hydrogen peroxide and 
negative control showed statistical differences between 
themselves and in relation to groups 2% chlorhexidine, 
1% sodium hypochlorite and positive control (p < 0.05).

DISCUSSION

The search for new methods to control the 
formation of Candida albicans biofilm in the process of 
disinfection of acrylic resin used in base of dental prosthesis 
must verify the antifungal efficacy. However, to a denture 
disinfectant be affordable to most of patients the cost 
of this product must also be considered, based on socio 
economic status of each patient. 

The present study tested the antifungal efficacy 
of 4 disinfectant solutions (2% chlorhexidine, 1% sodium 
hypochlorite, vinegar and 10 v hydrogen peroxide) against 
Candida albicans biofilm adhered to the surface of 
microwave-polymerized acrylic resin. The null hypothesis 
of this study was rejected because the products tested 
showed different antifungal activities.

In the present study 2% chlorhexidine and 1% 
sodium hypochlorite performed a maximal inhibition. The 
effectiveness of chlorhexidine in the reduction of Candida 
albicans adhered to the denture resin surface when used in 
the concentrations of 2% or 4% is reported in the literature. 
Chlorhexidine presents many advantages as antimicrobial 
properties in low concentration, high substantivity and 
reduce biofilm formation. However it also presents some 
side effects which mean that it is not recommended for 
daily use in the prosthesis disinfection10.  

In the present study the 1% sodium hypochlorite 
was able to reduce Candida albicans from the resin surface, 
and this result was similar to 2% chlorhexidine. Sodium 
hypochlorite used in concentrations as 0.5%, 1% and 
5.25% presents satisfactory results in removal of Candida 
albicans10. However, sodium hypochlorite can damage 
acrylic resin denture and leave unpleasant residual taste 
and its use is also not recommended frequently. 

The hydrogen peroxide acts in chemical and mechanical 
way because during its degradation it promotes oxidation and 
oxygen release damaging the microbial cells and interfering 
with cell division17. Montagner et al. showed that 10 v hydrogen 
peroxide solution was efficient against Candida albicans when 
used during 30 minutes27. In the present study, 10 v hydrogen 
peroxide showed the lowest antifungal effect against Candida 
albicans compared to other tested disinfectants. A possible 

and incubated at 37°C for 24 hours. The fungal growth 
was evaluated by observing the turbidity of the culture 
medium with the aid of a spectrophotometer at 530 nm.

Aliquots of the medium of each tube were collected 
and inoculated on Sabouraud with chloramphenicol agar 
plates to check the growth of Candida albicans. The 
colony morphology on agar plates and the microscopic 
morphology of the cells were verified in order to confirm 
the purity of the positive cultures.

The results were statistically analyzed using Social 
Package for the Social Science 14.0 software (SPSS Inc., 
Chicago, USA) for Windows using one-way ANOVA 
followed by Tukey test, with significance level of 5%.

RESULTS

Figure 1 shows the transmittance values of each 
disinfecting solution or controls. The means (± standard 
deviation) of transmittance values for each treatment 
were: 2% chlorhexidine = 97.44 ± 0.45; 1% sodium 
hypochlorite = 97.53 ± 0.27; vinegar = 93.0 ± 1.49; 10 
v hydrogen peroxide = 76.24 ± 2.69; negative control = 
72.44 ± 1.65 and positive control = 97.81 ± 0.84.

Figure 1. Means of transmittance values for the disinfectants tested and controls 
(n=10). Different letters mean statistically significant difference (ANOVA, 
Tukey test, p < 0.05). 1% NaClO: 1% sodium hypochlorite solution, 2% 
CHX: 2% chlorhexidine solution, vinegar: 100% vinegar, H2O2 10v: 10 v 
hydrogen peroxide, negative control: contaminated specimens exposed 
to saline solution, positive control: specimens without contamination ex-
posed to saline solution.

All the disinfecting solutions tested in this study 
showed reduction of Candida albicans in culture media 
comparing to negative control (p < 0.05). The groups 
2% chlorhexidine, 1% sodium hypochlorite and positive 
control showed higher transmittance values. There was 
no significant difference between groups treated with 2% 
chlorhexidine and 1% sodium hypochlorite (p > 0.05). 
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antifungal effect against Candida albicans. The results of 
the present study showed that vinegar may be a low-cost 
and viable alternative to conventional chemical agents.

Since many disinfecting agents for prosthesis 
are commercially available, it is important to know about 
its antimicrobial efficacy. However, the cost of each 
disinfecting solution must be considered, based on socio-
economic status of the patient.

CONCLUSION

Within the limitations of this in vitro study, it can 
be concluded that among the disinfecting solutions tested, 
2% chlorhexidine and 1% sodium hypochlorite were 
the most effective in the reduction of Candida albicans 
adhered to acrylic resin for dental prosthesis. Howevwe, 
vinegar may represent a low-cost and viable alternative to 
prosthesis disinfection.
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explanation for this difference is the immersion period used in 
the present study that was 10 minutes, lower than that used by 
cited authors. This immersion period of 10 minutes established 
for all disinfectants tested in this study simulate a period of time 
that the wearers use to perform disinfection of their prosthesis 
during the daily hygiene. 

Vinegar is an acetic acid solution which presents 
low cost and low toxicity and it could be an alternative 
to conventional denture disinfectants20. Therefore the 
inclusion of this substance in the present study was based 
on its easy availability and affordable to the population and 
some studies have shown its antimicrobial potential20,24. In 
the present study, vinegar showed an antifungal effect 
lower than those obtained with 2% chlorhexidine and 1% 
sodium hypochlorite. However, its results were even better 
than 10 v hydrogen peroxide, demonstrating its substantial 
antifungal effect against Candida albicans. Although the 
vinegar solution was not able to eliminate Candida albicans 
completely its antifungal effect could be greater if the 
period of immersion of the denture was longer. However 
further studies are necessary to verified this possibility.

The denture cleaning using solution with chemical 
agents periodically can bring many side effects. Therefore 
it requires a need to research for alternative disinfecting 
solutions to replace conventional chemical disinfectants.  
The choice of disinfectants tested in this study was based 
on the cost, easy availability of the product and its possible 
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