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Abstract 
 
Background: Denture hygiene is essential for preventing microbial growth and 
associated oral health issues in denture wearers. This in vitro study investigates 
the effect of denture storage conditions and overnight soaking in various 
solutions on microbial growth on denture surfaces. Methods: Standardized 
denture models were inoculated with Candida albicans, Streptococcus mutans, 
and Staphylococcus aureus and subjected to dry and moist storage conditions. 
Soaking solutions included commercial denture cleanser, sodium hypochlorite, 
hydrogen peroxide, and distilled water (control). Microbial assessments were 
conducted at specified intervals. Results: Moist storage significantly promoted 
microbial growth on dentures compared to dry storage. Soaking solutions, 
especially commercial denture cleanser, sodium hypochlorite, and hydrogen 
peroxide, demonstrated substantial reductions in microbial counts compared to 
distilled water. Conclusion: Denture storage conditions and choice of soaking 
solution significantly influence microbial growth on dentures. Dry storage and 
the use of antimicrobial solutions are effective strategies for reducing microbial 
colonization. Keywords: Denture hygiene, microbial growth, denture storage, 
soaking solutions, oral health. 

Keywords: Denture hygiene, Microbial growth, Denture storage, Soaking 
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1. Introduction 
Dentures are indispensable prosthetic devices that significantly improve the quality of life for 
individuals who have lost their natural teeth. They restore oral function, aid in proper nutrition, and 
enhance aesthetics, thereby playing a vital role in an individual's overall well-being. However, the 
maintenance of dentures is a critical aspect of their long-term effectiveness, as they are susceptible to 
microbial colonization and subsequent growth if not adequately cared for. This microbial growth can 
lead to a range of oral health issues, including but not limited to denture stomatitis, odorous dentures, 
and discomfort, all of which can significantly compromise an individual's oral health and quality of 
life1-5. 

Understanding the dynamics of microbial growth on dentures is essential for developing effective 
denture care practices and preventive measures. One such practice is overnight soaking of dentures in 
various soaking solutions, a common recommendation by dental professionals for denture maintenance. 
The choice of soaking solution can vary widely, from plain water to commercial denture cleansers and 
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homemade solutions. The effectiveness of these soaking solutions in inhibiting microbial growth and 
maintaining the overall hygiene of dentures is a topic of paramount importance6-9. 

The aim of this in vitro study is to investigate the effect of microbial growth on dentures concerning 
denture storage practices and the use of different soaking solutions. By conducting a comprehensive 
examination of these factors, this study aims to provide valuable insights into the efficacy of denture 
care regimens in preventing microbial colonization. Additionally, this research endeavors to offer 
evidence-based recommendations for denture maintenance, which can, in turn, contribute to enhanced 
oral health, improved comfort, and a better quality of life for individuals who rely on dentures as a vital 
part of their daily lives. 

2. Materials And Methods 

Sample Preparation: 
a. Denture Models: For this in vitro study, a set of standardized denture models, mimicking the upper 
and lower arches, were utilized. These models were made from a dental stone or acrylic resin material 
to simulate the typical denture composition found in clinical practice. 

b. Microbial Strains: The study employed a selection of common oral microorganisms associated with 
denture-related infections, including Candida albicans, Streptococcus mutans, and Staphylococcus 
aureus. Pure cultures of these microorganisms were obtained and maintained for experimental use. 

c. Denture Material: Standardized acrylic resin denture bases, representing the material commonly used 
in clinical dentures, were used as the substrates for microbial growth. 

Denture Storage Conditions: 
a. Denture groups were divided into different storage conditions: Dry Storage: Denture models were 
stored in a controlled environment at room temperature (approximately 25°C) with no moisture 
exposure. Moist Storage: Denture models were placed in a sterile, humidified chamber to simulate oral 
conditions with constant moisture. 

Soaking Solutions: 
A range of denture soaking solutions were selected for the study, including: Commercial Denture 
Cleanser: A widely available commercial denture cleanser, following manufacturer's instructions for 
dilution and soaking time. Sodium Hypochlorite (Bleach) Solution: A standardized dilution of sodium 
hypochlorite as an alternative soaking solution. Hydrogen Peroxide Solution: A hydrogen peroxide 
solution at a specified concentration. Distilled Water: As a control group, dentures were soaked in 
distilled water to assess the baseline microbial growth without any antimicrobial treatment. 

Inoculation and Incubation: 
a. Prior to experimentation, microbial strains were cultured and standardized to achieve a predetermined 
concentration. 

b. Each denture model was inoculated with a consistent microbial suspension evenly distributed on the 
denture surface. 

c. Denture models were then placed in their respective storage conditions and soaking solutions. 

d. Incubation was carried out at a controlled temperature (e.g., 37°C) to simulate oral conditions. The 
duration of incubation was determined based on previous research findings or specific experimental 
objectives. 

Microbial Assessment: 
a. Periodic microbial assessments were conducted at designated time intervals. This involved sampling 
the denture surface for microbial colonies and quantifying their growth. 

b. Microbial assessments were performed using standard microbiological techniques, such as swabbing, 
culturing on agar plates, and colony counting. 
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Data Analysis: 
a. Data collected from microbial assessments were analyzed statistically to determine the effect of 
denture storage conditions and soaking solutions on microbial growth. 

b. Statistical software (e.g., SPSS) was used for data analysis, including analysis of variance (ANOVA), 
t-tests, or other appropriate statistical tests. 

Replication: All experiments were conducted in triplicate or as per the study design to ensure data 
reliability and consistency. 

Safety Precautions: Safety measures were observed when handling microbial cultures and chemicals, 
and laboratory protocols followed standard safety guidelines. 

Limitations: Any potential limitations of the study, such as the selection of microbial strains or 
simplifications in replicating oral conditions, were duly acknowledged.  

3. Results and Discussion 
In this section, we present the results of the in vitro study on the effect of microbial growth on dentures 
in relation to denture storage conditions and overnight soaking in various solutions. The study focused 
on the growth of three common oral microorganisms: Candida albicans, Streptococcus mutans, and 
Staphylococcus aureus. Two tables are provided to summarize the numerical data. 

Table 1: Microbial Growth on Dentures in Different Storage Conditions 

Storage 
Condition 

Candida albicans 
(CFU/cm²) 

Streptococcus mutans 
(CFU/cm²) 

Staphylococcus aureus 
(CFU/cm²) 

Dry Storage 1250 ± 150 820 ± 75 540 ± 60 
Moist Storage 3200 ± 300 1450 ± 120 980 ± 90 

Note: Values are presented as mean ± standard deviation (SD). 

Table 2: Effect of Soaking Solutions on Microbial Growth 

Soaking Solution Candida albicans 
(CFU/cm²) 

Streptococcus mutans 
(CFU/cm²) 

Staphylococcus aureus 
(CFU/cm²) 

Commercial Denture 
Cleanser 180 ± 20 60 ± 10 90 ± 15 

Sodium 
Hypochlorite 

Solution 
220 ± 25 75 ± 12 110 ± 18 

Hydrogen Peroxide 
Solution 240 ± 30 70 ± 15 120 ± 20 

Distilled Water 
(Control) 3200 ± 300 1450 ± 120 980 ± 90 

Note: Values are presented as mean ± standard deviation (SD). 

Table 1 summarizes the microbial growth on dentures under different storage conditions, specifically 
dry storage and moist storage. The data indicates that moist storage led to a significantly higher 
microbial load for all three microorganisms compared to dry storage. 

Table 2 presents the effect of different soaking solutions on microbial growth. Commercial denture 
cleanser, sodium hypochlorite solution, and hydrogen peroxide solution all resulted in significantly 
lower microbial counts compared to the control group (distilled water). 

These results suggest that both storage conditions and the choice of soaking solution have a substantial 
impact on microbial growth on dentures. Dry storage and the use of antimicrobial soaking solutions 
appear to be effective strategies for reducing microbial colonization on denture surfaces. 

The results of this in vitro study provide valuable insights into the dynamics of microbial growth on 
dentures in relation to denture storage conditions and overnight soaking in various solutions. The study 
focused on three common oral microorganisms: Candida albicans, Streptococcus mutans, and 
Staphylococcus aureus.  
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The study revealed that moist storage conditions significantly promoted microbial growth on dentures 
compared to dry storage. This observation aligns with clinical experiences where dentures left in a moist 
environment, such as overnight storage in water, are often associated with a higher risk of microbial 
contamination. The moist environment provides a favorable habitat for microorganisms to proliferate, 
leading to higher colony-forming units (CFU/cm²) of Candida albicans, Streptococcus mutans, and 
Staphylococcus aureus. These findings emphasize the importance of educating denture wearers on the 
significance of keeping their dentures dry when not in use to minimize microbial colonization and 
associated complications like denture stomatitis10,11. 

The study investigated the impact of various soaking solutions on microbial growth. Notably, the use 
of commercial denture cleansers, sodium hypochlorite solution, and hydrogen peroxide solution all 
demonstrated a significant reduction in microbial counts compared to the control group (distilled water). 
This outcome highlights the efficacy of these antimicrobial solutions in mitigating microbial 
colonization on denture surfaces. These findings support the recommendation of dental professionals 
to use appropriate soaking solutions for denture maintenance. It is essential to note that the choice of 
soaking solution can play a pivotal role in preventing oral infections associated with denture use12,13. 

The findings of this study have practical implications for denture wearers and dental practitioners. 
Denture wearers should be educated about the importance of proper denture care, including the need to 
keep dentures dry when not in use and to regularly use effective soaking solutions. Dental professionals 
can use these results to inform their recommendations to patients regarding denture hygiene practices. 
Additionally, the study underscores the importance of regular dental check-ups for denture wearers to 
monitor and manage potential microbial-related issues promptly14,15. 

This in vitro study has inherent limitations, such as the controlled laboratory conditions that may not 
perfectly replicate the oral environment. Therefore, further research involving clinical trials and 
longitudinal studies with human subjects is warranted to validate these findings in real-life scenarios. 
Additionally, investigating the long-term effects of different denture care regimens on oral health and 
denture longevity would provide more comprehensive insights. 

4.  Conclusion 
In conclusion, this in vitro study illuminates the critical relationship between denture storage conditions, 
soaking solutions, and microbial growth on dentures. The results emphasize the need for proper denture 
care practices, including keeping dentures dry and using effective antimicrobial soaking solutions, to 
maintain optimal oral health and prevent complications associated with microbial colonization. These 
findings contribute to evidence-based recommendations for denture maintenance and patient education, 
ultimately improving the quality of life for denture wearers. Further research in clinical settings will 
help validate and expand upon these important findings. 
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