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Abstract 

Aim: One potential route of contamination in dental 

practice is through oral microflora contaminating dental 

impressions. Nowadays, dental clinics commonly utilize 

elastomeric impression materials. This study aimed to 

assess the efficacy of a UV chamber in disinfecting 

addition silicone putty material. It evaluated exposure in 

different time interval at 240-280nm wavelength to 

determine its disinfection capability.  

Methodology: One hundred and eighty specimens of 

Addition Silicone putty material, each with a square 

shape, were prepared for the study. These specimens 

were then categorized into three sets, corresponding to 

three different test organisms: Staphylococus aureus, 

Candida albicans, and Pseudomonas aeruginosa. Within 

each set, there were 60 specimens, further subdivided 

into four groups of 15 specimens each. The groups were 

labeled as follows: control (not exposed), Group I 

(exposed for 30 minutes), Group II (exposed for 40 

minutes), and Group III (exposed for 50 minutes). 

Following UV light exposure, broth cultures of both 

control and test group specimens were plated on 

selective media suitable for the respective organism and 

then incubated. The growth of colonies observed on 

these plates represented the viable organisms remaining 

on the specimens after exposure to UV light. Colony 

counting was performed using a magnifying lens.  

Results: Following the exposure period, the results 

indicated the complete eradication of Candida albicans 

and Pseudomonas aeruginosa after 40 minutes. 

However, Staphylococcus aureus demonstrated growth 

even after 30 and 40 minutes of exposure. It was only 

after a 50-minute exposure to UV light that total 

elimination of S. aureus was observed. Statistical 
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analysis was conducted using Kruskal-Wallis ANOVA 

and the Dunn’s post hoc test.  

Interpretation and Conclusion: Exposure to UV 

radiation adjusted within the range of 240nm to 280nm 

has been demonstrated to have a lethal effect on Candida 

albicans and Pseudomonas aeruginosa after 40 minutes 

of exposure, and on Staphylococcus aureus after 50 

minutes. This suggests that UV radiation within this 

range can be deemed an effective, convenient, and time-

saving method for disinfecting elastomeric impression 

materials.  

Keywords: Oral microflora; Contamination; 

Disinfection; UV radiation 

Introduction  

Dental impressions, which are used to create a negative 

form of the human dentition teeth, hard and soft oral 

tissues are a crucial prerequisite for the successful 

manufacturing of different types of oral appliances1. 

Impression materials in dentistry are used to register the 

form and relation of teeth and surrounding oral tissues. 

The accuracy of impression material in terms of 

dimensional stability, detail reproduction is necessary 

for the precise fabrication of definitive restoration. 

Nowadays CAD/CAM systems are widely used for 

fabrication of indirect restorations. Even though they 

have technically improved, conventional impressions 

still play an important role in transferring information to 

dental laboratory6.  

During impression procedure, materials often come in 

contact with saliva and blood, which may get infected 

with infectious diseases5. This approach is justified by 

the fact that, on average, oral tissues are colonized with 

about 280 bacterial species, and 1 mL of a healthy 

person’s saliva contains approximately 750 million 

microorganisms. For this reason, it is particularly 

important to properly disinfect all items that come into 

contact with the patient’s oral cavity to reduce the risk of 

transmission of pathogenic microorganisms. Careful 

carrying out of this procedure is necessary to effectively 

remove any microbial contamination present in the oral 

cavity, saliva, and blood and transferred into impression 

material. At least 67% of dental materials received by 

dental laboratories, including dental impressions, were 

indicated to be contaminated by various 

microorganisms. The most common microbes identified 

on the impressions are Streptococcus species, 

Staphylococcus species, Pseudomonas species, Candida 

species, Escherichia coli species, Actinomyces species, 

Enterobacter species, and Klebsiella pneumonia1.  

There is a need for an effective system for prevention of 

cross contamination of the impression3. Various methods 

used like chemical disinfectants, autoclave, microwave 

are technique sensitive and time consuming. Some 

disinfectant solutions may cause significant changes in 

impression, particularly with over exposure7. Surface 

texture on the tissue surface of the impression may also 

affect the fit of the prostheses. Surface defects may be 

most commonly caused by the result of change in the 

properties of the material resulting from the disinfection 

procedure. Various methods have been employed to 

assess the surface texture using optical profilometer, 

surface profilometer (3D)(2D), surface roughness tester. 

Several studies have measured the surface roughness on 

gypsum casts obtained from impression. Various studies 

have proved that PVS impression materials have 

superior surface detail reproduction, long-term 

dimensional stability and no significant change in 

surface texture. PVS impression materials have been 

widely used in a variety of indirect procedures in 

prosthodontics. Favorable handling properties, good 

patient acceptance and excellent physical properties 

make them the material of choice in today’s practice4.  
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Effective disinfection of dental impressions is an 

indispensable requirement for the safety of dental 

personnel and patients. The ideal method should be 

effective, convenient, cheap, and environmentally 

friendly1. Recently, ultraviolet (UV) radiation has 

become an efficacious way of inactivating and killing 

the microorganisms while preserving the quality of 

material2. Ultraviolet rays have long been recognized as 

an effective method for killing microbes without 

requiring chemicals or heat. When microorganisms are 

exposed to UV rays at a particular wavelength (200-280 

nm), their reproduction capability is destroyed and 

inactivation occurs at a faster rate, so that they no longer 

pose threat to humans7. The UV rays can kill or 

inactivate microbes identified on the impressions like 

Streptococcus species, Staphylococcus species, 

Escherichia coli species, Actinomyces species, and 

Pseudomonas species1. The microorganisms taken for 

this study are Staphylococcus aureus, Pseudomonas 

aeroginosa and Candida albicans as they are commonly 

seen in the oral cavity. This study aimed to evaluate the 

efficacy of ultraviolet radiation used for PVS impression 

material disinfection at different time intervals and to 

know the ideal time for UV disinfection. 

Materials and Methods  

Source of data  

Samples of vinyl polysiloxane impression material were 

fabricated with dimensions 7mm×7mm×7mm in the 

Department of Prosthodontics, AECS Maaruti Dental 

College, Bangalore. The commercially available 

products for the study were 

 Vinyl Polysiloxane Putty Impression Material  

 Brain heart infusion broth  

 Brain heart infusion agar  

 Sabouraud dextrose broth  

 Sabouraud dextrose agar.  

Organisms used in this study were the clinical isolates of 

Staphylococcus aureus, Pseudomonas aeroginosa, and 

Candida albicans. Organisms were cultured on samples 

and are exposed to UV chamber and colony counting of 

organisms were performed in the Department of 

Microbiology, KLE Institute of Dental Sciences 

Bangalore. 

Materials  

1. Vinyl Polysiloxane Putty Impression Material (GC 

FLEXCEED)  

2. Brain heart infusion broth (BHI Broth) HI MEDIA 

M210  

3. Brain heart infusion agar (BHI Agar) HI MEDIA 

M211  

4. Sabouraud dextrose broth HI MEDIA M033  

5. Sabouraud dextrose agar HI MEDIA M1371  

6. Normal saline (500ml)  

7. 3 Strains of microorganisms  

- Bacterial strain of Staphylococcus aureus  

- Pseudomonas aeruginosa  

- Fungal strain of Candida albicans 

Methodology  

Preparation of specimens  

One hundred and eighty square shaped specimens of 

7×7×7mm of polyvinyl siloxane material were prepared 

using plaster mold. All the specimens were sterilized by 

hot air oven. (Figure 1) Three sets of 60 specimens in 

each set were separated for three types of 

microorganisms. (Figure 2) ‘S’ for Staphylococcus 

aureus, ‘P’ for Pseudomonas aeruginosa, and ‘Ca’ for 

Candida albicans. Specimens in each set were further 

subdivided into 4 groups of 15 specimens. The groups 

were labeled as control ‘C’ (not exposed), Group I, 

Group II, Group III. The specimens named as SC, SI, 

SII, SIII; PC, PI, PII, PIII and CaC, CaI, CaII, CaIII. ( 

Table 1 ) 
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Figure 1: Addition silicone putty material and specimens 

 

Figure 2: Total number of specimens 

Procedure  

Preparation of inoculums 

Clinical isolates of Staphylococcus aureus, Pseudomonas 

aeruginosa, and Candida albicans were individually 

inoculated in brain heart infusion broth for bacteria and 

Sabauraud broth for fungus. The tubes were incubated at 

37oC for 24hrs for both bacteria and fungus. 

Table 1: Division of Test and Control Group Specimens 

(n= 15) 

 

Step 1: Contamination of specimens  

180 sterile test tubes were divided into 12 groups with 

15 tubes in each group for the experimental groups 

mentioned in Table 1. Using sterile forceps, one 

specimen was transferred to each test tube. 1ml of 

appropriate broth was added in each tube using a 

micropipette. Inoculums of organism were added in 

respective group of test tubes using micropipette (1ml) 

and the test tubes were incubated at 37oC for 24 hours. 

(Figure 3,4 & 5) 

 

Figure 3: 1ml of broth added in test tube 

 

Figure 4: samples ready for incubation 

 

Figure 5: Incubation of specimens 

Step 2: Transfer of specimens  

After removing from incubator samples were washed 

and transferred to a new sterile test tube containing 1ml 

of normal saline using sterile forceps. (Figure 5) 

Step 3: Exposure to UV Radiation 

Samples from the test tubes were placed in three 

different test tube holders and they were exposed to 

radiation in UV Chamber at a distance of 5cm at three 
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different time intervals i.e. 30minutes 40minutes and 

50minutes. The control specimens were not exposed to 

UV Radiation. After disinfection, samples were vibrated 

in vortex machine for 15 to 30 seconds so that 

microorganisms get suspended in the solution. (Figure 5, 

6 & 7) 

 

Figure 5: Samples transferred to 1ml of saline after 

rinsing in water 

 

Figure 6: Samples exposed to UV light 

 

Figure 7: samples vibrated on vortex 

Grouping of specimens  

A total of 180 specimens were fabricated and they were 

divided in 3 groups and further they were sub divided 

into 4 groups.  

Plates of selective media, BHI Agar for bacteria and 

Sabauraud agar for fungus were prepared in Petri dishes. 

The plates were labeled as Control l, Group I, Group II, 

and Group III for each organism. The suspended 

organism in the solution were transferred on to the 

respective plate using 10μl micropipette. The plates were 

streaked using sterile cotton swab. (Figure 8) The Petri 

dishes were incubated at 37oC for 24hrs. Finally Colony 

forming units (CFU) were counted using colony counter 

machine and results were subjected to statistical 

analysis. 

 

Figure 8: Inoculation done using cotton swab 

Statistical Analysis  

The sample size has been estimated using the GPower 

software v. 3.1.9.2. Considering the effect size to be 

measured (f) at 25%, power of the study at 80% and the 

alpha Error at 5%, the total sample size needed is 180. 

Each group will consist of 45 samples. [45 x 4 groups = 

180 samples]. Descriptive analysis of all the explanatory 

and outcome parameters will be done using mean and 

standard deviation for quantitative variables and are 

presented in the form of Mean± SD, frequency and 

proportions for categorical variables.  

In order to test the stated objectives data will be analysed 

using Dunn’s post hoc test and ANOVA / Kruskal 

Wallis H Test and related sample tests depending on the 

nature of the distribution. Based on the significance p 

values inferences will be drawn. The level of 
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significance [P-Value] will be set at P<0.05. Post Hoc 

Comparisons will be carried out followed by ANOVA/ 

Kruskal Wallis H Test. ANOVA/ Kruskal Wallis test 

followed by independent sample t test/ Dunn’s post hoc 

analysis will be used to compare the average efficiency 

of UV Chamber between 4 groups. Related sample tests 

are carried out based on three related time intervals. 

Results  

The current research aimed to assess the efficacy of UV 

chamber in disinfecting elastomeric impression material. 

It sought to determine the effectiveness of disinfection at 

30, 40, and 50 minutes of UV light exposure.  

Data collected reflected the remaining number of 

organisms on the samples post UV light treatment. The 

viability count of these organisms was determined by 

enumerating the colonies on selective media specific to 

each organism. All recorded values are presented in 

colony forming units per milliliter (CFU/ml) (figure 9, 

10, 11) 

 

Figure 9: growth of S. aureus in selective media plates 

 

Figure 10: growth of P. aeroginosa in selective media 

plates 

 

Figure 11: growth of C. albicans in selective media 

plates 

The mean CFU/ml counts of control & test specimens of 

Staphylococcus aureus of all groups are represented in 

Table IV (Kruskal Wallis Test) and Table V (Dunn's 

post hoc Test)  

The mean CFU/ml counts of control & test specimens of 

Pseudomonas aeroginosa of all groups are represented in 

Table VI (Kruskal Wallis Test) and Table VII (Dunn's 

post hoc Test)  
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The mean CFU/ml counts of control & test specimens of 

Pseudomonas aeroginosa of all groups are represented in 

Table VIII (Kruskal Wallis Test) and Table IX (Dunn's 

post hoc Test)  

Further followed by graphs which represents all the 

group results in simplified manner. 

 

* - Statistically Significant 

 

* - Statistically Significant 

The mean CFUs of Staphylococcus aureus between 4 

groups showed statistically significant at p<0.001. 

Multiple comparison of mean differences between 

groups revealed that Group 3 showed significantly least 

CFUs/ml as compared to Control, Group 1 & Group 2 

and the mean differences were statistically significant at 

p<0.001 respectively. This was then followed next by 

Group 2 which showed significantly lesser mean 

CFUs/ml as compared to Group 1 & Control group and 

the mean difference was statistically significant at 

p<0.001. This was further followed next by Group 1 

which showed significantly lesser mean CFUs/ml as 

compared to Control group and the mean difference was 

statistically significant at p<0.001. This infers that the 

mean CFUs of Staphylococcus Aureus was significantly 

least in Group 3, followed by Group 2, Group 1 and 

highest in Control group. 

 

* - Statistically Significant 

 

* - Statistically Significant 

The mean CFUs of Pseudomonas aeruginosa between 4 

groups showed statistically significant at p<0.001. 

Multiple comparison of mean differences between 

groups revealed that Group 3 showed significantly least 

CFUs/ml as compared to Control and Group 1 and the 

mean differences were statistically significant at p<0.001 

respectively. This was then followed next by Group 2 

which showed significantly lesser mean CFUs/ml as 

compared to Group 1 & Control group and the mean 

difference was statistically significant at p<0.001. 

However, there was relatively lesser mean CFUs in 

Group 1 as compared to Control group, but the mean 

difference in the mean difference in CFUs/ml was not 

statistically significant between Group 1 and Control 

group. This infers that the mean CFUs of Pseudomonas 

aeruginosa was significantly least in Group 3 and Group 

2, followed by Group 1 and highest in Control group. 
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* - Statistically Significant 

 

* - Statistically Significant 

The mean CFUs of Candida Albicans between 4 groups 

showed statistically significant at p<0.001. Multiple 

comparison of mean differences between groups 

revealed that Group 3 showed significantly least 

CFUs/ml as compared to Control and Group 1 and the 

mean differences were statistically significant at p<0.001 

respectively. This was then followed next by Group 2 

which showed significantly lesser mean CFUs/ml as 

compared to Group 1 & Control group and the mean 

difference was statistically significant at p<0.001. 

However, there was relatively lesser mean CFUs in 

Group 1 as compared to Control group, but the mean 

difference in the mean difference in CFUs/ml was not 

statistically significant between Group 1 and Control 

group. This infers that the mean CFUs of Candida 

Albicans was significantly least in Group 3 and Group 2, 

followed by Group 1 and highest in Control group. 

 

 

 

 

 

 

Graph 1: 

 

Graph 2: 

 

Graph 3: 

 

Graph 4: 
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Graph 5: 

 

Graph 6: 

 

Discussion  

Impression procedures form the starting point in 

prosthodontic treatment. The risk of infections 

transmitted from patient to dental personnel by 

impressions contaminated by saliva, blood and plaque is 

a potential occupational hazard. The use of disinfection 

procedures by dental professionals is necessary to 

prevent such cross-contamination.12  

AIDS, hepatitis, herpes and tuberculosis are very 

frequently passed to the physicians and nurses through 

patients and this issue is commonly encountered in 

dentistry. Dentistry may play a role in the transmission 

of infection through dental impressions. Instructing 

dentists about infection control may decrease the odds of 

infection transmission. Dental impression, a prerequisite 

for all dental procedures has direct contact with saliva 

and blood and thus is a potential source of cross 

infection. According to the British Dental Association, 

infection control is a core element of dental practice. An 

impression, if not disinfected, can cross-contaminate the 

entire laboratory area, allowing microorganisms to 

spread from the laboratory to the clinical practice. 

Although almost all of the respondents realized the 

importance of hand washing before and after the 

impression making, only half of them used the 

appropriate method of hand washing. Dental impressions 

contaminated with patient’s blood and saliva cause 

contamination of the stone cast models. Moreover, 

microbiological examination of these casts in many 

studies has shown pathogenic microorganisms. A survey 

done on 400 Dental laboratories in USA found that that 

besides lack of knowledge about disinfecting procedures 

for impressions, dentists and labs disinfect impressions 

for longer than recommended durations because of the 

lack of awareness.14  

The disinfection of impressions is a fundamental 

procedure in the routine dental practice. However, still 

“handling of dental impressions” has been paid with 

little or no attention and is a potent source of carrying 

diseases. Leung and Schonfeld, observed the transfer of 

microorganisms from the impressions to the plaster 

casts, leading to contamination of the laboratories of 

dental prosthesis. And, hence, the impressions must be 

considered fomites with the potential to transmit the 

diseases. Because of apprehension and distress about the 

infection control, disinfecting the impressions has 

become a cardinal issue in clinical practice.2  

At least 67% of dental materials received by dental 

laboratories, including dental impressions, were  

indicated to be contaminated by various 

microorganisms. The most common microbes identified 

on the impressions are Streptococcus species, 
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Staphylococcus species, Pseudomonas species, Candida 

species, Escherichia coli species, Actinomyces species, 

Enterobacter species, and Klebsiella pneumonia1.  

There are many methods like chemical disinfectants, 

autoclave, microwave for disinfection procedure. Many 

commercially available disinfectants like gluteraldehyde 

are used for immersion disinfection. Some disinfectant 

solutions may cause significant changes in impression, 

particularly with over exposure. These solutions may be 

corrosive to metals, produce irritating vapors, depending 

on the disinfectant used. Hence, alternatives methods for 

disinfection of impressions have been suggested and 

practiced.11  

UV chambers are commonly used for sterilization of 

dental instruments, they are available in most dental 

offices and laboratories. UVC irradiation may be used 

for microorganism inactivation via damage of the 

genetic material, which might cause malfunctions in cell 

replication. Its potential for dental impression 

disinfection has been investigated by Aeran et al. It was 

confirmed that UV radiation significantly reduced the 

number of colonies of oral pathogens grown on the 

surface of all the studied materials used for taking 

impressions from the patients (alginate, addition 

silicone, and polyether).1 

The results demonstrate that the UV irradiation group 

(UV) achieved a marked and consistent complete 

eradication of E. coli, as evidenced by a colony-forming 

unit (CFU) count of 0 across all materials. On the other 

hand, the spray treatment group displayed effective 

microbial reduction, although with residual colonies 

present.9 

Ultraviolet Light Chambers Action 

UV light is absorbed by proteins and nucleic acids and 

kills microorganisms by the chemical reaction.  

Use - purification of air in operating rooms  

-To reduce bacteria in air, water  

-storage of sterilized agents  

Dose- all forms of bacteria and viruses are vulnerable 

below 3000 atm. Pressure. Disadvantage - low 

penetrating capacity -irritation (burns)  

 When microorganisms are subjected to UV light, 

cellular DNA absorbs energy and adjacent thymine 

molecules link together.  

 Linked thymine molecules are unable to position 

adenine on m RNA molecules during the process 

protein synthesis thereby replication of chromosome 

will be impaired.  

 The damaged organism can no longer produce 

critical proteins or reproduce.  

 UV light is used to limit airborne or surface 

contamination in a hospital room, pharmacy food 

service operation.12  

Thus, disinfecting an impression with UV radiation is an 

easy and effectual method that protects the dentist and 

the dental auxiliaries who handles the impression. It also 

protects them from the harmful effects of the chemicals 

that are used in chemical disinfectants. UV disinfectant 

can be especially beneficial for disinfecting hydrophilic 

materials such as polyethers, alginate, and agar. The 

prosthesis made from acrylic resins can also be 

disinfected effectively with this method.2  

Various factors that affect the effectiveness of Ultra-

Violet light are time, intensity, humidity and direct 

access to the organism. Since dental prostheses do not 

get exposed from all areas, it is necessary that UV light 

must be reflected from many directions. While exposing 

an item frequent orientation increases the chances of 

killing microorganisms.7  

Organisms Used in the Present Study  

The microorganisms utilized in this study were 

Staphylococcus aureus (gram-positive), Pseudomonas 
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aeruginosa (gram-negative), and Candida albicans 

(fungus) which are commonly used to validate 

disinfection procedures and also commonly found in the 

oral flora. 

The study reveals that exposure to U-V light drastically 

reduced the C. Albicans colonies compared with 

exposure to direct current glow discharge. It was 

observed that with greater wattage of U-V light tube in 

U-V light unit chamber, greater decrease in colony count 

was observed in lesser time of exposure.  

To ensure statistical reliability, suspensions of each 

organism group were diluted to match 0.5 McFarland's 

turbidity, corresponding to 10^5 organisms/ml. 

Suspension dilution is necessary to facilitate colony 

counting; otherwise, resulting colonies would be too 

numerous to enumerate. Standard microbiological 

laboratory procedures were followed in this study to 

isolate and cultivate organisms. Care was taken to 

prevent specimen and experimental setup contamination. 

Colony counts were conducted using a colony counting 

machine. The study found significant microbial growth 

on plates from control group specimens after 24 hours of 

incubation for bacteria and 48 hours for fungi at 37°C.  

Results showed that UV light exposure do have a lethal 

effect on micro organism that may contaminate 

elastomeric impression material. So, UV Chamber for 

disinfection and sterilization of elastomeric impressions 

can be considered as a cost effective, convenient and 

quick option. The effect of UV light exposure time 

tested in this study reveals that 40 to 50 mins of UV light 

exposure on impression material is effective to eradicate 

all the microorganisms. 

Limitations  

 As this study is an in vitro study accuracy might 

vary if in vivo study is done.  

 The effect of UV light exposure time tested in this 

study on the mechanical properties, physical 

properties, dimensional accuracy and surface 

reproduction of the addition silicon elastomeric 

material needs further investigation.  

 Microorganisms may vary in different clinical 

isolates.  

Conclusion  

Within the limitations of the study, the following 

conclusion can be drawn:  

 UV Light exposure has been proven to have a lethal 

effect on Staphylococcus aureus, Pseudomonas 

aeruginosa, and Candida albicans grown on addition 

silicone putty material.  

 Exposure to 254nm for 40 minutes resulted in 

complete elimination of Candida albicans and 

Pseudomonas aeruginosa strains, while exposure to 

254nm for 50 minutes completely eliminated 

Staphylococcus aureus.  
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