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Abstract

Introduction: when the impression is removed from the 
patient mouth, it gets contaminated with the pathogenic 
microorganisms that are transported between the dental 
clinic and laboratory and may affect dental personale.

Materials and method: Forty impressions of a sterile 
metallic die using Zelgan 2002 were contaminated with sus-
pension of staphylococcus aureus and pseudomonas aerug-
inosa  respectively and poured in partitioned impressions 
to obtain 120 casts of Kalstone with the segments marked 
A,B and C for each cast. Part A and Part B were disinfected 
with microwave irradiation and chemical disinfectant and 
Part C was left untreated to serve as control. Scrapings of 
specimens were cultured and assessed for bacterial growth 
(cfu/ml). To evaluate dimensional stability seventy five Kal-
stone discs were prepared using an aluminium mould ac-
cording to ADA specification 19. Linear dimension (A-B) was 
measured for each specimen using travelling microscope for 
dimensional stability

Results: Highly statistical significant difference (p<0.01) 
was seen between microwave irradiation and chemical dis-
infectant and there was no statistically significant difference 
of both on dimensional stability on Kalstone discs.

Conclusion: Microwave irradiation was more effective 
over chemical disinfection. There was no effect of micro-
wave irradiation and chemical disinfection on the dimen-
sional stability of Kalstone discs.
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Figure 1: Suspension of Tryptic Soy Broth

Introduction

Disinfection means the destruction or removal of all patho-
genic organisms capable of giving rise to infection [1]. The dis-
infection of the dental impressions has become a critical for 
dental professionals because it may be the first link in microbial 
contamination during dental care. In prosthodontics objects 
potentially contaminated with pathogenic microorganisms are 
transported between the dental clinics to dental laboratory [2].

From the dental laboratory point of view, a more practical 
approach may be to wash the impression of visible contami-
nants such as blood and saliva, pour the stone cast and then 
sterilize the cast [3,4]. One major concern regarding infection 
control is the effect of disinfection on dental impression materi-
als. Concerns exist regarding any chemical interaction between 
the impression complex and the disinfectant solution and the 
effects of such interaction on the resultant models [5].

It is important that disinfectant solutions be effective as an-
timicrobial agents, but they should not depreciate the physical 
property like dimensional stability of gypsum cast and dies [7]. 

Dimensional stability is defined as the ability of a material to 
retain its size and form and require for exact replication of cast 
and dies and prosthesis made on it [6].

The aim of the present in vitro study is to compare the ef-
ficacy of microwave irradiation and chemical disinfection and 
their effect on the dimensional stability of gypsum casts.

Materials and method

Study was divided into two sections: one was to compare 
the effectiveness of microwave and chemical disinfection; and 
another was to evaluate the effect of these disinfectants on the 
dimensional stability of gypsum casts.

Microwave irradiation and chemical disinfection

Forty impressions of a sterile metallic die were made using 
Zelgan 2002 (Densply India) irreversible hydrocolloid impression 
material. These impressions were divided into 2 groups each 
having 20 specimen and each group was contaminated with 
staphylococcus aureus and pseudomonas aeruginosa respec-
tively. Two sterile aluminium plates were embedded into the 
impression surface to divide the impression into three parts and 
the impression was then poured in Kalstone (Kalabhai Karson 
Pvt. Ltd.) and allowed to set for 45 minutes. Total 60 infected 
casts with marking A, B, C were retrieved and divided into three 
groups:

Group 1: Part A of 20 Kalstone casts were used for microwave 
irradiation by placing it on a sterilized plate of household micro-
wave oven and irradiate at 2450 MHZ, 900W for 5 minutes [3].

Group 2: Part B of 20 Kalstone casts were used for chemical dis-
infection by immersing in 0.07% sodium hypochlorite solution 
for 10 minutes [2].

Group 3: Part C of 20 Kalstone casts were used as a control 
group which was not treated at all. 

A suspension was made by mixing three grams of soyabean 
casein digest broth in 100ml of distilled water in a sterile glass 
beaker. The 1.2 ml of suspension was poured into sixty sterile 
test tubes (Fig 1). Surfaces of Kalstone cast of group 1, 2 and 
3 were scraped off with a sterile B.P. knife and these scrapings 
were dropped into 60 test tubes containing Soyabean Digest 
Broth. Same procedure was repeated to prepare another 60 test 

tubes with scrapings of casts contaminated with pseudomonas 
aeruginosa. These 120 test tubes of soyabean Digest Broth were 
then placed in an incubator at 370C for six hours.

 For the development of colony on agar plate a suspension 
was made by mixing four grams of Soyabean Agar Veg powder 
in 100 ml of distilled water in a sterile glass beaker. The suspen-
sion was poured into a sterile disposable petridish and was cov-
ered with a lid for 4 hours. Once the liquid solidified after slow 
and gradual cooling in the closed petridish, it was preserved in a 
deep freezer for six hours. The inoculation loop was preheated 
and allowed to gradually cool and then dipped in the test tubes 
containing scrapings and streaked on the agar culture plate. The 
procedure was carried out for 120 test tubes. The plates were 
placed in the incubator for 18 hours to allow growth of bacte-
rial colonies. The colonies were then counted with the help of 
bacterial colony measuring counter.

Method to evaluate dimensional stability

Fabrication of the mould

According to ADA specification No. 19 a 31mm high solid 
cylinder of aluminium was made which had three parts: ruled 
aluminium block, metal collar and riser.

The outer diameter of the aluminium block was 38 mm and 
inner diameter was 30 mm. On this inner surface three parallel 
lines X Y and Z were engraved, 2.5 mm apart from each other, 
with line Y passing through centre denoting the diameter of the 
circular surface. Two lines (cd and c’d’) were engraved perpen-
dicular to the Y line such that cd and c’d’ were equidistant from 
the centre and 25 mm apart from each other. The intersection 
of line cd and line Y was denoted as Point A and that of line c’d’ 
and Y as Point B. When the metal collar was placed over the test 
surface of the aluminium block a mould cavity was observed 
measuring 30 mm in diameter and 2.5mm in depth which would 
be the dimensions of test specimen. 

Prepration of test specimens

The aluminium block and the metal collar was lubricated 
with white petroleum jelly except the ruled surface to allow ac-
curate reproduction of the said markings. The ruled surface was 
cleaned with 70% ethylalcohol to remove any foreign material. 
Seventy five discs of Kalstone were made by manually mixing 
of Kalstone in distilled water using 0.30 w/p ratio. This mix was 
vibrated on to the mould cavity and covered by galss plate un-
der firm pressure to smoothen the surface and left undisturbed 
for 45 minutes. Seventy five discs were retrieved with the help 
of riser without damaging the markings reproduced on the sur-
face of disc. 25 discs were dipped in 0.07 % sodium hypochlorite 
chemical disinfectant for 10 mins, 25 discs were irradiated in 
microwave oven for 5 minutes and 25 discs were left untreated 
for the control group (Fig 2). The dimensional changes were 
evaluated under travelling microscope at 30X magnifications. 
The specimen was placed under the eyepiece and the distance 
between the cross lines cd and c’d’ and measured and then 
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recorded. Dimensional changes were calculate. Data obtained 
was statistically analysed.    

Figure 2: Seventy five Kalstone discs.

Results

Table 1: Seventy five Kalstone discs.

S.no
Level of 

microbial 
load

Number of specimens

Control Microwave
0.07% sodium 
hypochlorite

No. % No. % No. %

1. 100 0 0 19 95 0 0

2. 101 0 0 0 0 5 25

3. 102 0 0 0 0 14 70

4. 103 0 0 0 0 1 5

5. 104 0 0 0 0 0 0

6. 105 0 0 0 0 0 0

7. 106 19 95 0 0 0 0

8. 107 1 5 0 0 0 0

Median rank 106 100 102

Z: 56.480;p<0.001 (wilcoxon signed rank test)

On comparing data statistically for samples contaminated 
with staphylococcus aureus a significant difference was seen on 
comparing microbial load to control as well as chemical group 
(p<0.001) while chemically treated group had significantly low-
er microbial load as compared to control (p<0.001). 

Table 2: Comparison of three groups for Staphylococcus aureus.

S.no Comparison “Z” “p”

1. Control vs microwave 6.102 <0.001

2. Control vs chemical 5.873 <0.001

3. Chemical vs microwave 5.805 <0.001

Table 3: Assess the presence of microbial load of pseudomonas 
aeruginosa

S.no
Level of 

microbial 
load

Number of specimens

Control Microwave
0.07% sodium 
hypochlorite

No. % No. % No. %

1. 100 0 0 20 100 0 0

2. 101 0 0 0 0 1 5

3. 102 0 0 0 0 16 80

4. 103 0 0 0 0 3 15

5. 104 0 0 0 0 0 0

6. 105 0 0 0 0 0 0

7. 106 20 100 0 0 0 0

Median rank 106 100 102

Z: 57.833;p<0.001 (wilcoxon signed rank test)

On comparing data statistically for samples contaminated 
with pseudomonas aeruginosa a significant difference was 
seen on comparing microbial load to control as well as chemi-
cal group (p<0.001) while chemically treated ,group had signifi-
cantly lower microbial load as compared to control(p<0.001). 

Table 4: Comparison of three groups for Pseudomonas aeuri-
gnosa.

S.No Comparison “Z” “p”

1. Control vs microwave 6.245 <0.001

2. Control vs chemical 6.007 <0.001

3. Chemical vs microwave 6.007 <0.001

The difference in mean dimension as compared to control 
group did not show a statistically significant difference between 
microwave and chemical treated specimen (p=0.573). 

Table 5: Comparison of dimensional stability in different 
groups

S.No Variable Microwave Chemical

1. Mean dimension 25.0136 25.0144

2. SD 0.0049 0.0051

3.
Mean difference from 

control
0.0036 0.0144

4. Comparison of difference t=0.568; p= 0.573

Discussion

In this study microwave irradiation and 0.07% sodium hy-
pochlorite chemical disinfection were compared and their ef-
fects on dimensional stability of Kalstone casts were evaluated. 
The household microwave was used at 2450 MHZ, 900 W for 
5 minutes as it is effective disinfectant according to previous 
studies [2,3,8]. The concentration of sodium hypochlorite being 
used was 0.07% in this study. In higher concentrations it causes 
dimensional instability due to its high oxidative and corrosive 
property [9-12]. In the present study the samples were contami-
nated by two strains as indicators of different types of pathogen 
microorganisms and commonly found in oral cavity. Vegetative 
strains of gram positive non-sporogenic bacteria (S. aureus) and 
gram negative non-sporogenic bacteria (P. aeruginosa) were 
recommended as indicators of pathogens.

In statistical analyses wilcoxan signed rank test has been 
done to assess the presence of microbial load i.e. staphylococ-
cus aureus and pseudomonas aeruginosa colonies in Kalstone 
casts of different groups. The findings of present study showed 
that microorganisms were reduced on dental cast after micro-
wave irradiation and chemical disinfection (Table 1 and 3). 

The results in table 2 and 4 showed that irradiated method 
was effective for both staphylococcus aureus and pseudomonas 
aeruginosa and 0.07% sodium hypochloride suspension was 
more effective for staphylococcus aureus than pseudomonas 
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aeruginosa but on comparison of the microwave irradiation and 
0.07% sodium hypochlorite chemical disinfection method mi-
crowave was superior over 0.07% sodium hypochlorite chemi-
cal disinfected casts. The differences in the microbial load for 
0.07% sodium hypochlorite treated casts may be due to fact 
that this concentration was unable to kill all the microorgan-
isms or dipping for 10 minutes in 0.07% sodium hypochlorite 
was not effective. These findings are in agreement with Berg et 
al. Tullner et al. and Abbas et al [2,6,8].

For dimensional stability the difference in mean dimension 
as compared to control group did not show a statistically sig-
nificant difference between microwave irradiation and chemi-
cal disinfected specimen because t= 0.568; and p= 0.573 which 
shows non significant values. The dimensional stability of the 
microwave irradiation and chemical disinfection was found to 
be similar and there was no significant difference found be-
tween two materials. Results of previous studies were similar 
on dimensional stability of Kalstone cast [8,13]. 

Conclusion

1. 	 Marked reduction of bacterial colony forming units 
per milliliter for both the staphylococcus aureus and 
pseudomonas aeruginosa by microwave irradiation and 
0.07 sodium hypochlorite chemical disinfection.

2. 	 Suspension of sodium hypochlorite was more effective 
against staphylococcus aureus than pseudomonas aerugi-
nosa.

3. 	 Microwave irradiation was more effective over 0.07% so-
dium hypochlorite chemical disinfection.

4. 	 There was no effect of microwave irradiation and 0.07% 
sodium hypochlorite chemical disinfection on the dimen-
sional stability of Kalstone discs.
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