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ABSTRACT: INTRODUCTION: Increased prevalence of some infectious diseases i. e. Hepatitis B, AIDS 

altered the public opinion to infection control during dental service. Impressions trays, casts and 

prosthesis are all of potential sources of cross contamination to and from patients, clinical personnals 

and dental technicians. The purpose of this study was to evaluate the effect of microwave disinfection 

on the hardness of heat cure acrylic resin and self-cure acrylic resin.  MATERIALS AND METHODS: 

Samples were made of heat cure and self-cure acrylic resins. First the samples were subjected to 

hardness test without the microwave disinfection and then the same samples were subjected to 

microwave disinfection which served as experimental group. Rockwell hardness tester was used to 

check the hardness of samples. RESULT: The result showed that microwave disinfection showed no 

significant changes in hardness of heat cure and self-cure acrylic resins. CONCLUSION: Microwave 

disinfection can be used safely to disinfect prosthesis made of heat cure and self-cure acrylic resin in 

clinical prosthodontic procedures. This study evaluated the effect of microwave disinfection on the 

hardness of heat cure and self-cure acrylic resin. 15 Samples each of self-cure and heat cure acrylic 

resin without microwave disinfection were used as a control group and the same samples were 

microwave disinfected and were used as a experimental group. 6 minute exposure at 650 W for 15 

days to microwave was employed as disinfection procedure. The samples were stored in distilled 

water at 37 degree Celsius for 24 hours prior to disinfection. There were no statistically significant 

differences in the hardness of heat cure and self-cure acrylic resin after disinfection with microwave.  
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INTRODUCTION: Cross-contamination between patients and dental personnel can occur not only 

through contaminated dentures but also through polishing agents and instrumentation. . Williams et 

al demonstrated that denture laboratory pumice continues to be a major reservoir for bacterial 

contamination in prosthetic dentistry. A study by Kahn et al demonstrated the transfer of oral flora 

from a contaminated denture to a disinfected denture through the polishing wheel and pumice. These 

microorganisms can penetrate into the interior of porous acrylic resin. Therefore, to reduce the 

chances of cross-contamination, dentures should be completely disinfected before being sent to the 

laboratory and before insertion.[1] 

In choosing a disinfectant for dental prostheses, consideration should be given to its 

compatibility with the type of material to be disinfected to avoid adverse effects.[2] Ideally, the 

physical and mechanical properties of denture base resins and artificial denture teeth should remain 

unaltered after the disinfection process. It has been demonstrated that the hardness,[3,4] flexural 

strength,[5] and colour stability,[6] of denture base resins can be significantly affected by disinfectant 
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solutions such as glutaraldehyde, chlorhexidine, phenolic-based, alcohol-based, and hypochlorite 

disinfectants.  

Microwave irradiation has been suggested as a simple and effective method for denture 

disinfection, different regimens have been tested. Microwave irradiation 6 min in water at 650 W, 

performed on three hard chair side relining material proved to be completely effective against 

potentially pathogenic microorganisms such as staphylococcus aureus, pseudomonas aeruginosa, 

bacillius subtilis and candida albicans.[7] 

Therefore, this in vitro study has undertaken to evaluate effect of microwave disinfection on 

hardness of heat cure and self-cure acrylic resins.  

 

MATERIALS AND METHODS: 

Materials:  

1. Heat cure acrylic resin (DPI). 

2. Self-cure acrylic resin (DPI). 

3. Modelling wax (Link, MDM Corporation, New Delhi). 

4. Type II gypsum product (Kalabhai Karson Pvt. Ltd, Mumbai). 

5. Cold mould seal (DPI, Dental materials, Mumbai). 
 

Equipments:  

1. Varsity pattern Dental flask and clamps(Jabbar , India) 

2. Hydraulic press(Carlo de giorgi, GD; Italy) 

3. Digital acrylizer 

4. Incubator 

5. Domestic microwave (LG company) 

6. Rockwell Hardness Tester (AI RAS company, available at DMCOE, Sawangi, Wardha) 
 

Method: 

1. Preparation of heat cure acrylic resin sample: Two piece metal mould was prepared of size 

65mm in length, 20 mm in width, 3mm thickness to prepare wax samples. The mould was then 

packed with acrylic dough of heat cure and processing of acrylic resin sample using long curing 

cycle at 70 degree Celsius for 9 hrs using acrylizer to obtain samples of heat cured acrylic resin. 

Samples so retrieved were finished and polished. The samples were stored in distilled water at 

37 degree Celsius for 24 hours prior to disinfection.  
 

 
 

Fig. 1 
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2. Preparation of self-cure acrylic resin sample: Two piece metal mould was prepared of size 

65mm in length, 20 mm in width, 3mm thickness to prepare wax samples. The mould was then 

packed with acrylic dough of self-cure. After room polymerization samples were retrieved and 

finished and polished. The samples were stored in distilled water at 37 degree Celsius for 24 

hours prior to disinfection.  

3. Grouping of sample: Total 30 sample size was used. Samples were divided in two groups. 

Control group A 30 samples (15 Heat cure + 15 self-cure acrylic resin) – not subjected to any 

disinfection. Experimental group B 30 samples (15 Heat cure + 15 self-cure acrylic resin) – 

same subjected to microwave disinfection.  

4. Disinfection and testing of the samples: 
 

 
 

 
 

All samples of were subjected to Rockwell hardness tester for evaluating hardness 

using 60-gf load and were denoted as Rockwell hardness number (RHN). Three indentations 

were made on each sample and RHN was calculated for each sample for all groups and then 

mean value for heat cure and self-cure acrylic resin was be calculated as control group. These 

samples as per grouping were then subjected to microwave disinfection for 6 min at 650 W 

daily for 15 days. After disinfection the hardness will then be measured using Rockwell 

hardness tester on 7th and 15th day.   
 

 
 

 

Fig. 2 

 

Fig. 3 
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RESULTS: 
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Result of the study was not statistically significant, there was no difference in the hardness of 

samples before and after disinfection with microwave.  

 

DISCUSSION: Dental prosthesis are usually fabricated in acrylic resin. Self-cure acrylic resin are used 

for temporary purposes and heat cure acrylic resin are used for permanent purposes. In days of 

cross-infection it is mandatory for every person to perform disinfection procedure for all the stages 

of denture fabrication. This investigation evaluates the effect of microwave disinfection on the 

hardness of heat cure and self-cure acrylic resin. Heat cure and self-cure acrylic resin (DPI) revealed 

non-significant decrease in hardness after disinfection with microwave.  

Shen et al reported that the rigidity and surface morphology of denture base resins were 

affected by glutaraldehyde-based disinfectants (alkaline, phenol buffered.[8] It may be assumed that 

the sodium hypochlorite solution may have penetrated into the tested materials and resulted in 

softening. Asad et al8 reported that a significant decrease in hardness was observed when heat-

polymerized resin specimens were immersed in 0.5% chlorhexidine gluconate solution for 7 days.[3] 

Residual monomer content may adversely affect the mechanical properties of denture base resins 

owing to a plasticizing effect which reduces the inter-chain forces so that deformation occurs more 

easily under load during hardness tests. Dixon et al evaluated the effect of 5 exposures to microwave 

irradiation as a disinfection method for dentures on the hardness of denture base materials. The 

authors found that there were no significant differences for the resilient lining material (Molloplast-

B; Detax, Ettlingen, Germany) (39.9 Shore A), and the denture base acrylic resin (Lucitone 199) (98.4 

Shore A) tested.[9]  

Rockwell Hardness Tester was used for 6 min at 650W to check the hardness of heat cure and 

self-cure acrylic resin before and after disinfection with microwave. The heat cure acrylic resin 

exhibited more hardness than self-cure in control group. Self-cure acrylic resin exhibited more loss of 

hardness as compared to heat cure acrylic resin after disinfection for 7 days. Microwave disinfection 

for 15 days, heat cure acrylic resin exhibited marginal loss than self-cure where more loss of 

hardness is observed. Self-cure acrylic resin materials exhibited more reduction in hardness as 

compared to heat cure acrylic resin materials after microwave disinfection.  However this loss of 

hardness has negligible influence on the functioning of the prosthesis. In spite of various 

investigation there exists a need for further research to elucidate, the efficacy of microwave 

disinfection of the hardness of heat cure and self-cure acrylic resins.  

 

CONCLUSION: Control of cross-infection has been a subject of interest to the dental area over the last 

few decades, due to the concern about the transmission of infectious-contagious diseases, such as 

AIDS, hepatitis, tuberculosis, pneumonia, and herpes, between the dental patients and dental 

personnel and the dental office and dental prosthesis laboratory. Dental practitioner has a legal and 

ethical responsibility to prevent infections in patients and staff members and an interest in protecting 

her-himself from contracting a disease from a patient. Microwave disinfection is an effective, quick, 

easy, and inexpensive versatile tool that can be performed by dentists, assistants, technicians, 

patients and/or their caregivers to inactivate microorganisms. In addition, the use of a microwave 

oven does not require special storage and does not induce resistance for fungi or other 

microorganisms. Thus this method may have an important potential use in dental offices, dental 

laboratories, and institutions and hospitals in which patients are treated, especially those wearing 
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removable dentures. Further studies using different brands of acrylic resin should be carried out to 

strengthen the research data.  
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