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ABSTRACT 

 

Introduction and goal 

various pathogens colonized in oral cavity that cause systemic disease such as pneumonia, 

endocarditis, and chronic obstructive pulmonary disease. Denture contamination with pathogenic 

microorganisms considered as a potential source of contamination between patients and dental 

staff. The study aimed to compare the effect of microwave radiation in the disinfection complete 

dentures contaminated with S.aureus and P.aeruginosa in vitro using mechanical methods and 

chemical one by Chemical Solutions of Glutaraldehyde 

Methods: 

 72 dentures with standard techniques prepared and disinfected in an autoclave (121˚C, for 20 

minutes) was performed and 30 samples were considered for each bacteria, which 6 samples 

were in each subgroup assigned. 6 denture was used as a negative control (n =6) (Group 1). The 

rest of them, individually with S.aureus and P.aeruginosa inoculated (for 48 hours, were kept in 

the incubator 37c ○) and then were sterilized by one of the following methods. Chemical 

disinfection using Chemical Solutions of Glutaraldehyde (water-soluble 37˚C for 15 minutes) (n 

= 6) (Group 2), mechanical disinfection by brushing dentures for 5 minutes (n =6 ) (Group 3), 

microwave irradiation in W 650for 3 minutes (n =6) (group 4) and the positive control group did 
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not receive any disinfection method (n = 6) (group 5). μl 25 suspension in dilutions 3-10 to 6-10 

were cultured in Nutrient Agar. Colonies after incubation (37 c ○ for 48 hours) were counted 

(cfu / ml). To assess the long-term disinfection, containers include Nutrient Broth and dentures in 

37 c ○ were kept for 7 days and its opacities were investigated. Data were analyzed using one-

way ANOVA and T-test. 

Results:  

There was no evidence of growth in 48 hours and no opacities in containers Nutrient Broth 

samples after 7 days of incubation dentures by microwave radiation disinfection (650 W, 3 

minutes andChemical Solutions of Glutaraldehydeand statistically in comparing with positive 

control group was statistically significant (P=0) in dentures disinfection by mechanical methods 

(brushing) microbial growth after 48 hours, the opacities was observed in all the dishes created 

Nutrient Broth and statistically was not significant in comparison to the positive control 

(P>0.05). 

Conclusion:  

microwave radiation (650 W, 3 minutes) and Chemical Solutions of Glutaraldehyde were 

completely sterile in the short term and long term against S.aureus and P.aeruginosa. 

Keywords: microwave, glutaraldehyde, disinfection, S.aureus, P.aeruginosa and Candida albicans 

1- INTRUDUCTION  

Mouth and tooth health status is not only a 

reflection of the health status of society but 

alsois effective on the quality of life, social 

and individual ability. (1)   Plaque and 

denture poor health cause Stowe Matatus 

denture (2 and 3) and can also be used as a 

potential source of infection, in addition to 

cause bad breath and even caries and 

periodontal problems in people who are 

remaining teeth. Dentures can be the 

location of the microorganisms that cause 

bacterial endocarditis, pneumonia, stomach 

and intestinal infections are lightweight and 

chronic obstructive pulmonary disease (3). 

To prevent cross-infection, prosthesis should 

bedisinfected thoroughly before sending to 

the laboratory or try on patient's mouth (4). 

Various methods have been proposed for 

disinfecting dentures to prevent cross-

infection (5).  Disinfect dentures can be 

done entirely by glutaraldehyde. In addition 

to a broad antimicrobial effect, using 

glutaraldehyde has other important benefits 

as disinfectant also.This material enables it 

easily penetrate on the blood and exudate of 

the device.The chemicals are useful to clean 

the blood from suction chamber 
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unfortunately, if this material is not used 

properly, they can cause damaging the metal 

instruments. For example, if molding 

instruments that are nickel-covered and steel 

mills taking a long time in a solution of 

glutaraldehyde 2 - 2.3 percent, it may cause 

discoloration or corrosion and can also 

penetrate through to acrylic resin and 

denture discoloration (6). 

To prevent the side effects of chemical 

solutions on the denture, microwave 

proposed as a simple, effective and cheap 

method. Neppelenbroek et al (7) examined 

disinfecting effects of microwave radiation 

(6 minutes and 650 watts) on three types of 

ester resins and causing complete 

sterilization dentures contaminated with four 

types of microorganisms. Further studies by 

Silva (8) showed that microwave radiation 

(6 minutes and 650 watts) causing complete 

sterilization dentures contaminated with 

Staphylococcus aureus and Candida 

albicans however, the dimensional changes 

of denture and denture reline 

materials. Ribeiro (9) showed a decrease 

radiation prevent mechanical damage to the 

denture. 

Studies also Mima (10) on different time 

showed that only 3 min radiation lead to 

inactivation of all species evaluated. 

Considering the importance and fact that 

few studies exist regarding the most 

effective and easiest way to disinfect 

dentures, this study aimed to determine the 

most effective method of full dentures 

disinfect infected with two types of bacteria 

S.aureus, P.aeruginosa and fungus Candida 

albicans compared with mechanical and 

chemical methods for in vitro in the short 

term and long term was conducted. 

2-MATERIALS AND METHODS 

Laboratory study (in vitro) was performed. 

The study population consisted of 108 full 

denture lower jaw identical to the standard 

method that made of tough heat acrylic resin 

denture base. After disinfection in an 

autoclave (121c ○, for 20 minutes) they 

were randomly assigned to each group of 

bacterial and fungal and divided into groups: 

6 denture negative controls,  6 denture 

positive controls, 6 denture to mechanical 

methods (brushing), 6 denture for  chemical 

methods and 6 denture to sterilize by 

microwave. In this study, microorganisms 

infecting dentures, including P.aeruginosa 

(ATCC = 27853) and S.aureus (ATCC = 

25923) were selected.  By choosing these 

species were recommended for study based 

on data Disinfectants and Antiseptic book in 

which gram negative for P.aeruginosa and 

gram positive for S.aureus as a marker 

microorganisms of pathogenic agents (8). 
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First standard strains of P.aeruginosa 

(ATCC = 27853), S.aureus (ATCC = 

25923) and Candida albicans (ATCC = 

10231) was cultured on Nutrient Agar 

medium and incubated for 24 hours. Then 

new strain was prepared at a concentration 

of 5.0 McFarland suspension.  The resulting 

leachate microbial must contain 108 × 

3cfu/ml microbes.  The visual comparison 

was done in an environment with enough 

light. Nutrient Broth was used for the 

acclaimed a suspension. Then all dentures 

and glass containers that had been 

previously autoclaved, Nutrient broth was 

placed environments with sterile forceps 

into sterile glass containers containing 150 

ml.  (6 denture for negative controls, 6 

dentures for positive controls, 6 denture for 

sterilizing Chemical Solutions of 

Glutaraldehyde and 6 denture for sterilizing 

by microwave)Nutrient Broth was added to 

infect dentures 1.5 ml bacterial suspension 

with a concentration of 0.5 McFarland glass 

containers. Glass containers containing 

dentures were incubated for 48 h at 37 ° C. 

After incubation, dentures beside the flame 

from the outside glass were sterile under the 

hood in sterile plates containing Whatman 

filter papers until their excess water taken. 

In this stage positive and negative control 

groups were counted to determine the 

number of microorganisms on the surface of 

infected dentures. In the previous step of 

disinfection the number of colonies was 

compared with each other after 

decontamination methods. Positive and 

negative control samples was placed after 

drying in sterile glass containers containing 

150 ml of sterile saline and vortex for 1 

minute and nine minutes after the break, 

again this was repeated practice to separate 

microorganisms sticking to dentures.   Then 

for Kant colonies 25 micro-liters of normal 

saline removed by pipette for inside glass 

containers and cultured on agar with pipettes 

loop and after incubation at 37 ° C for 48 

hours, the number of colonies was counted. 

 It has build agar primarily by the size of 

distilled water in the flask casting powder, 

then boiled, and then sterilized in an 

autoclave molding plate and then the 

samples were transferred to it. Dentures 

placed in normal saline and in a glass 

container containing 150 ml of Nutrient 

Broth for a week and was incubated at 37 ° 

C and the opacities was determined after 48 

hours by counting the number of clones 

(colony count) and was multiplied by the 

number of colonies obtained in a milliliter. 

After culturing microorganisms, samples 

were purged by one of the following 

methods: 
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Mechanical methods: 

 For this purpose all surfaces was struck 

each of denture separately using a soft 

toothbrush for 5 minutes with sterile water, 

for each sample new toothbrush was used  

and after brushing samples placed in sterile 

saline in a vessel containing distilled water 

for 5 minutes.   150 Ml and the dilution was 

prepared and vertex then the value of λ25 in 

Nutrient Agar were cultured and incubated 

for 24 hours and the colony count. Then 

samples incubated in nutrient broth placed 

and for 7 days. 

Chemical methodsusing Solutions of 

Glutaraldehyde: 

in sterilization group through immersion in a 

solution of 2% glutaraldehyde [Behsad 2%, 

Behsa pharmaceutical company (Arak - 

Iran) denture, samples were placed in sterile 

containers containing glutaraldehyde for 10 

minutes. dentures were incubated in vitro 

with volume 200 cc and equivalent 

concentrations 106 Cfu / ml to 5.0 

McFarland for 48 h at 37 ° C and after 

incubation, the dentures were dried with 

filter paper and 6 samples contaminated with 

any bacteria putinto glutaraldehyde 

container for 10 minutes according to 

manufacturer's instructions and after ten 

minutes dentures were removed  andput in 

150 ml sterile saline and vortexes and 

dilution was prepared and in Nutrient Agar 

value 25 λ cultured and incubated for 48 

hours and then become colony counts. The 

samples placed in nutrient broth and 

incubated for 7 days are. 

Disinfection methods using the microwave 

radiation: 

In disinfection group physical methods 

using microwave radiation for 3 minutes 

with the power of 650 watts of samples after 

drying was done, the glass containers 

containing 150 ml of distilled water was 

placed in the microwave for 3 minutes with 

the power of 650 watts. To prevent 

reduction of energy every single time, a 

sample was placed right in the center of the 

microwave. After incubation, culture 

environment was counted for 48 h at 37 ° C, 

the number of colonies in culture 

environment (cfu / ml).  In the next step, a 

new culture of samples was conducted after 

incubation at 37 ° C for 7 days to evaluate 

the long-term effect of disinfection and 

opacities were investigated (Cfu / ml). In 

this study, for each experimental group, the 

colonies of microorganisms presented on 

average.  In order to determine significant 

differences between the groups one-way 

analysis of variance (ANOVA)was used. 

Average of groups compare mutually 

independent t-testwas used.  For ease, speed 
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and accuracy of statistical analysis, 

statistical software SPSS21 and Excel was 

used. 

3-RESULTS  

According to the results of the colony counts 

microorganisms Psedumonas aeruginosa, 

Staphylococcus aureus and Candida 

albicans completely sterilized in test groups 

after 48 hours of incubation and 

glutaraldehyde chemical sterilization and 

using microwaves dentures and any colony 

Psedumonas aeruginosa and Staphylococcus 

aureus in cultivation environment observed. 

While the mechanical method, was not able 

to complete disinfection of dentures and 

control of bacteria not complete occurred 

and in culture environment Psedumonas 

aeruginosa average was 103 × 1.5 cfu / ml. 

In culture environment Staphylococcus 

aureus average was 103 × 1.96 cfu / ml. 

However, infection rate in this method was 

less than the positive control group but was 

not statistically significant difference 

between these two methods ( p>0.05). The 

absence of bacterial colonies in culture 

environment than negative control and large 

colonies on positive control showed the 

accuracy of tests. 

The results of the colony counts fungus 

Candida albicans in the experimental 

groups after 48 hours of incubation showed 

that glutaraldehyde chemical disinfection 

method and using microwave to sterilize the 

full dentures and no colony of fungus in 

vitro was observed. Mechanical methods 

were not able to complete disinfection and 

medium dentures average 102 × 0.8 cfu /ml 

seen Tables 1 and 2. 

Table 1:  P.aeruginosa colony count in the experimental groups after 48 hours of incubation in terms of cfu / ml 
Number  
Plate                               Method 

1 2 3 4 5 6 Average 

Positive control 106×32.1 106×48.1 106 ×43.1 106×22.1 106×53.1 106×18.1 106×36.1 
Negative control 0 0 0 0 0 0 0 
Mechanical (brushing) 103×7.1 103×2.1 103×4.1 103×2 103×3.1 103×8.1 103×5.1 
Microwave 0 0 0 0 0 0 0 
Chemical(glutaraldehyde)  0 0 0 0 0 0 0 

 
Table 2: S.aureus colony count in the experimental groups after 48 hours of incubation in terms of cfu / ml cfu / ml 

Number Plate 
Method 1  2  3  4  5  6  Average  

Positive control 105×9.22  105×9.48  105×11.27  105×8.8  105×7.92  105×11.44  105×9.76  
Negative control 0  0  0  0  0  0  0  

Mechanical (brushing) 103×2.2  103×1.92  103×2.04  103×2.2  103×1.88  103×1.52  103×1.96  
Microwave 0  0  0  0  0  0  0  

Chemical (glutaraldehyde) 0  0  0  0  0  0  0  

The results of the opacities of the culture of 

the colony P.aeruginosa, S.aureus and 

Candida albicans in the experimental 

groups after one week showed that chemical 

disinfection glutaraldehyde and use the 

microwave to sterilize the dentures 
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completely even after a week, no opacities 

in the culture was detected.  As mechanical 

procedure, the opacities almost the same as 

the positive control after a week were. No 

opacities and the colony in culture 

environment for negative control and high 

opacities in positive control showed the 

accuracy of tests.  Therefore, we can say that 

chemical disinfection methods, 

glutaraldehyde solution and microwave are 

useful methods for the long term Tables 3 

and 4. 

Table 3: Evaluation of opacities in culture P.aeruginosa in the experimental groups after one week of incubation 
Number 

Plate 
 

 Method 

1  2  3  4  5  6  

Positive control Opacities<107  Opacities<107 Opacities<107 Opacities<107 Opacities<107 Opacities<107cfu/ml 
Negative 
control 

Lack of 
opacities 

Lack of 
opacities 

Lack of 
opacities 

Lack of 
opacities 

Lack of 
opacities 

Lack of opacities 

Mechanical 
(brushing) 

Opacities<1011  Opacities<1011 Opacities<1011 Opacities<1011 Opacities<1011 
Opacities<1011 

cfu/ml 

Microwave 
Lack of 
opacities 

Lack of 
opacities 

Lack of 
opacities 

Lack of 
opacities 

Lack of 
opacities 

Lack of opacities 

glutaraldehyde 
Tablets 

Lack of 
opacities 

Lack of 
opacities 

Lack of 
opacities 

Lack of 
opacities 

Lack of 
opacities 

Lack of opacities 

 
Table 4: testing opacities in culture S.aureus in the experimental groups after one week of incubation 

Number 
Plate 

 Method  
1  2  3  4  5  6  

Positive control Opacities<107  Opacities<107 Opacities<107 Opacities<107 Opacities<107 Opacities<107 cfu/ml 

Negative control Lack of 
opacities 

Lack of 
opacities 

Lack of 
opacities 

Lack of 
opacities 

Lack of 
opacities 

Lack of opacities 

Mechanical 109×6.2  109×4.44 109×5.92 109×6.72 109×4.96 109×12/5 cfu/ml 

chemical  
 (Glutaraldehyde) 

Lack of 
opacities 

Lack of 
opacities 

Lack of 
opacities 

Lack of 
opacities 

Lack of 
opacities 

Lack of opacities 

Microwave 
  

Lack of 
opacities 

Lack of 
opacities 

Lack of 
opacities 

Lack of 
opacities 

Lack of 
opacities 

Lack of opacities 

The infection with P.aeruginosa in 

mechanical method compared with positive 

control after 48 hours was low and this 

difference was not significant (p>0.5). 

Mechanical method in group P.a infection 

rates in the short term (48 hours) less than 

long-term (7 days) and this difference was 

statistically significant (p <0.5). 

In the method using the microwave and 

glutaraldehyde no P.aeruginosa infection 

was observed after 48 hours and it is also 

significant statistically (p <0.5) 

The opacities in mechanical method 

compared with positive controls after 7 

days, and no significant difference was the 

same (0.05 <p). 

In the method using the microwave and 

glutaraldehyde tablets no resentment was 

observed after 7 days and it was not 

statistically significant (p <0.5). 



Zahra Khalili                                                                                                                                Research Article 
 

 
2409 

IJBPAS, September, 2016, 5(9) 

The infection with S.aureus in mechanical 

method was lower compared with positive 

control after 48 hours, but this difference 

was not significant (p>0.5). 

In mechanical methods in S.a group 

infection rates in the short term (48 hours) 

under long-term (7 days) and this difference 

was statistically significant. (p <0.5) 

In the method using the microwave and 

glutaraldehyde no S.aureus infection was 

observed after 48 hours and it is also 

significant statistically (p <0.5) 

The opacities in mechanical method 

compared with positive controls after 7 days 

are the same and no difference was 

statistically significant (0.05 <p). 

In the method using the microwave and 

glutaraldehyde no opacities was observed 

after 7 days and it is also significant 

statistically (p <0.5) Tables 5 and 6. 

Table 5: One-way analysis of variance (ANOVA) Method of disinfection in P.aeruginosa 
Groups P value  

Positive control 48 hours Mechanical 48 hours 1.000  
Other methods 0.000  

Positive control 7 days Mechanical 7 days 1.000  
Other methods  0.000  

Mechanical 48 hours Mechanical 7 days 0.000  
 

Table 6: One-way analysis of variance (ANOVA) Method of disinfection in S.aureus   
Groups P value 

Positive control 48 hours Mechanical 48 hours 1.000 
Other methods 0.000 

Positive control 7 days Mechanical 7 days 1.000 
Other methods 0.000 

Mechanical 48 hours Mechanical 7 days 0.000 
 

4-DISCUSSION 

The results of the opacities in the culture 

environment of the fungus Candida albicans 

colonies in the experimental groups after 

one week of incubation showed that using 

the microwave to sterilize dentures made 

that perfectly even after a week, no opacities 

in the culture environment was detected.  In 

disinfection procedure with Chemical 

Solutions of Glutaraldehydeand mechanical 

method, opacities in culture environment 

after one week was about the same as a 

positive control. Lack of opacity and the 

presence of fungal colonies in culture 

environment to high opacities in the 

negative control and a positive control 

showed the accuracy of tests.  Therefore, we 

can say that disinfection in chemical method 

and microwave method is useful for the long 

term. 

In this study, the results indicate that 

microwave with high power 650 W for 3 

minutes can kill bacteria on the surface of 

S.aureus and P.aeruginosa in dentures of 

dental powerfully and it can be used as an 

effective method for sterilization of denture 
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and prevent the transmission of infection in 

patients with denture applied.  Microwave 

energy (650 w and 3 minutes) considered as 

an effective method of disinfection of 

microorganisms such as P.aeruginosa and 

S.aureus. 

Silva (16) and Neppelenbroek (6) said that 

using microwave radiation were able to 

complete disinfection of dental dentures, 

except that the exposure time of 6 minutes 

and had power 650 W. Many studies have 

shown that the application of microwave 

with power 650 W for 3 minutes is enough 

to complete disinfection of dental dentures 

against Candida albicans and other 

pathogenic microorganisms such as 

P.aerginosa, B.subtilis and S.aureus. In this 

case, studies Mima (7), Ribeiro (8) and 

Dantas (9) cited. In addition study Dantas et 

al showed that the disinfection with 

microwave (3 minutes, 650 W) coincident of 

denture base with the conventional method 

improved (9).Microwave radiation for 6 

minutes with 650 W power could have 

adverse effects on the physical and 

mechanical properties of acrylic resin (13). 

 So should reduce the microwave radiation 

to disinfect without the other harmful effects 

on acrylic resin obtained. Radiation 2 

minutes heat to disable Candida albicans 

provides sufficient. But it is not enough for 

the bacteria. In addition, the fungal cells are 

larger than bacterial cells (17). 

5-CONCLUSION 

In this study, 2% glutaraldehyde for 10 

minutes not only was completely disinfect 

dental dentures but also it's effects of 

disinfection remainsmore than a week after 

its use.But glutaraldehyde 2% have side 

effects, such as headache - irritation of eyes, 

nose and throat and dry cough, rash, 

dizziness, nausea and sensitivity (18). Also 

limit access to chemicals; lack of adequate 

information in patient limit it's use.Both 

methods of chemical disinfection (2% 

glutaraldehyde for 10 minutes) and 

microwave (for 3 minutes and with power w 

650) were suitable for disinfection and 

control of P.aeruginosa and S.aureus 

bacteria and Candida in dental dentures that 

have long-term stability.Although use of 

glutaraldehyde has side effects, sousing 

microwave for 3 minuteswith antiseptic 

power 650 wis suggested for complete 

dentures dental procedures.It is suggested to 

determine the exact effects of disinfection 

by microwave radiation stability, denture 

cleaning tablets and glutaraldehyde, in vivo 

may also be performed this experiment is 

suggested more studies on the effectiveness 

of this method on short-term and long-term 

physical and mechanical properties as 
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possible. It is suggested strains isolated from 

bacteria and fungi used. 

REFERENCES  

[1] Cenci TP, Del Bel Cury AA, Crielaard 

W, Ten Cate JM. Development of Candida-

Associated denture stomatitis: new insights. 

J Appl Oral Sci 2008; 16:86-94 

[2] Gendreau L, Loewy ZG. Epidemiology 

and etiology of denture stomatitis. J. 

Rosthodont 2011; 20:251-260.  

[3]  L.Coulthwaite, J.Verran.Potential 

pathogenic aspects of denture plaque.British 

journal of biomedical science 2007 64 (4). 

[4] Powell, G.L. Runnells, R.D, Saxon, 

Whisenant, B.K. The presence and 

identification of organisms transmitted to 

dental laboratories. The Journal ofProsthetic 

Dentistry, Vol.64, No.2, (August 1990), pp. 

235-237, ISSN 0022-3913. 

[5] Codino, Marshall, W.E. Control of 

infection in the dental operatory. 

DentalSurvey, Vol.52, No.5, (May 1976), 

pp. 42-50, ISSN 0011-8788. Ray, Fuller, 

M.L. Isolation of Mycobacterium from 

dental impression material. 

[6] M. Farahani. Sanei A: principles of 

infection control in dentistry. First Edition: 

Publications for tomorrow, Autumn 1378. 

[7] SilviaCarneiro de lucena, Antonio 

Pedroricomini, Wonder Jose da silva, Jaime 

Aprarecidocury, Altair Antonihadel Belcury. 

Influence of daily immersion in denture 

cleanser on multi species biofilm. Clin oral 

2411nvesting 2014 Mrch4. 

[8] Sagripanti JL, Bonifacino A. 

Cytotoxicity of liquid disinfection. Surgical 

infections 2000; 1:3-14. 

[9] WebbBC, Thomas CY, Harty DW, et 

al: Effectiveness of two methods of denture 

sterilization.J oral Rehabi 1998; 25:416-423. 

[10] DixonDL, Breeding LC, FalerTA. 

microwave disinfections of denture base 

materials colonized with Candida albicans.J 

prosthet Dent 1999; 81:207-214. 

[11] Banting, D.W. & Hill, S.A. Microwave 

disinfection of dentures for the treatment of 

oral candidiasis. Special Care in Dentistry, 

Vol.21, No.1, (January 2001), pp. 4-8, 

ISSN0275-1879. 

[12] Silva MM, Vergani CE, GiamPaolo ET, 

et al: Effectiveness of microwave irradiation 

on the disinfection of complete dentures.Int 

J prosthodont 2006; 19:288-293. 

[13] Im-sun woo In-KooRhee- and Heui-

DongPark. Differential damage in bacterial 

cells by microwave radiation on the basis of 

cellwall structure. 

[14] Cremieux, Fleurette J. Method of 

testing disinfectant. Block S soymour, Ed: 

Disinfection, sterilization and preservation. 

5th ed. Lippincott Williams & Wilkins 2001: 

1009 – 1027 & 887 – 891. 



Zahra Khalili                                                                                                                                Research Article 
 

 
2412 

IJBPAS, September, 2016, 5(9) 

[15] Firouz, Izadi, Khalesi, Vafaei, 

Beikmohammadi, Heidari. Assessment of 

Effect of Chemical Disinfectants on Surface 

Roughness of Heat-Polymerized Denture 

Base Acrylic Resin. Sci J Hamadan Univ 

Med Sci 2012; 19 (3):57-60. 

[16] Ellepola AN, Samaranayake LP. 

Adjunctive use of chlorhexidine in oral 

candidoses: a review. Oral Dis.2001 

Jan;7(1):11-7. 

[17] Neppelenbroek, Pavarina,Palomari 

Spolidorio, Sgavioli Massucato, Spolidorio, 

Vergani. Effectiveness of microwave 

disinfection of complete dentures on the 

treatment of Candida-related denture 

stomatitis. Journal of Oral Rehabilitation, 

Vol.35, No.11, (November 2008), pp. 836-

846, ISSN 1365-2842. 

[18]  Mohammadali Mozayyeni,  

Mohammad Asna-Ashari,  Amir Ghasemi,  

Sheida Shirani,  Alireza Modarresi. 

Bleaching effect of sodium perborate mixed 

with four different concentrations of H2O2 

on artificial stained pulpless teeth. J Dent 

Sch GYEAR, 26(2): 200-206. 

 


