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ABSTRACT
Dental impressions disinfection is important to reduce the risk of 
cross contamination but this process may produce dimensional 
distortions. Peracetic acid is a disinfectant agent with several 
favorable characteristics yet underutilized in Dentistry. The aim 
of this paper is to compare the dimensional stability of casts 
obtained from addition silicone and polyether impressions that 
were immersed for 10 minutes in a solution of 0.2% peracetic acid 
or 1% sodium hypochlorite. Sixty samples in type IV gypsum were 
produced after a master cast that simulated a full crown preparation 
of a maxillary premolar. Samples were divided in 6 groups (n = 10) 
according to the impression material and disinfection agent: Group 
AC – addition silicone control (without disinfectant); Group APA – 
addition silicone + 0.2% peracetic acid; Group AH – addition silicone 
+ 1% sodium hypochlorite; Group PC – polyether control (without 
disinfectant); Group PPA – polyether + 0.2% peracetic acid; Group 
PH – polyether + 1% sodium hypochlorite. Cast height, base and 
top diameter were measured and a mean value was obtained for 
each sample and group all data was statistically analyzed (ANOVA, 
p < 0.05). There was not a significant statistical difference between 
addition silicone and polyether impressions regardless of the 
disinfectant materials. It can be concluded that disinfection with 
the proposed agents did not produce significant alterations of the 
impressions and the peracetic acid could be considered a reliable 
material to disinfect dental molds.
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INTRODUCTION

Dental impression is a major step during the fabrication of 
prosthetics. Several materials and techniques may be chosen 

but there will be contamination since microorganisms are 
present in the oral cavity. Therefore, there is a high risk 
of cross infection between dental staff, technicians and 
patients.1-5

In order to reduce contamination, several disinfection 
and sterilization solutions and techniques has been reco-
mmended.2,4 Each impression material interacts differently 
with the disinfection agents. The appropriate solution and 
method of disinfection have to be selected carefully since 
they could interfere with the stability and accuracy of the 
dental casts.1,6,7 

Usually the major groups of impression materials utilized 
in dental practice are the irreversible hydrocolloids and 
elastomers. Polyether and addition silicones are elastomeric 
materials that present excellent dimensional stability, high 
tear resistance and a reasonable time to produce the cast.8,9 
In some cases, addition silicones impressions may be more 
useful as there is not a necessity to produce individual trays 
and more than one cast can be produced from the same 
impression.8 

To disinfect or sterilize impression materials, solutions 
containing sodium hypochlorite, glutaraldehyde,1,10,11 ultra-
violet radiation,12,13 autoclave sterilization and microwave 
disinfection14 have been proposed in the Literature. Among 
all the techniques and materials there is also questions 
regarding the ideal disinfection solution or method.6,15

Peracetic acid is utilized in several healthcare areas as 
an effective high level disinfectant.16,17 This material is 
biocompatible, biodegradable, presents a fast action even in 
low concentrations, acts in the presence of organic matters, 
may sterilize contaminated materials in short periods and 
has a low corrosive potential reducing the risk of equipment 
damage.18-20 Sodium hypochlorite has a verified disinfection 
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property, but it is related to the solution concentration and 
storage conditions, also the presence of organic matter may 
reduce its action.11,21 

Therefore, the aim of this paper is to compare the 
dimensional alterations of casts obtained from addition 
silicone and polyether impressions that were disinfected 
with 1% sodium hypochlorite or 0.2 % peracetic acid. 
Tested hypothesis was that 0.2% peracetic acid as a dis-
infectant agent would not promote a significant dimensional 
alteration. 

MATERIALS AND METHODS

Sixty impressions were made of a master cast that simulates a 
superior premolar with a full-crown preparation. Impressions 
were then disinfected with different solutions and sixty casts 
in type IV gypsum were produced. Utilized materials are 
described in Table 1. 

MASTER CASTS

Two metal casts in CoCr alloy were produced to standardize 
the impressions. Metal cast number 1 simulated a full crown 
preparation of a superior premolar with a distance between 
the buccal-palatal edges of 6.5 mm and mesiodistally of 
3.12 mm. Cast number 2 was a metal cylinder that was 
2 mm in diameter greater then Cast number 1 so there was a 
uniform clearance space to be filled with the soft impression 
material (Fig. 1).

Individual Tray and Impressions

To perform the impressions, sixty individual trays with a 
height of 35 mm and diameter of 20 mm were constructed from 
PVC tubes. After the cylinders were cut in the appropriate 
size, one of the edges was sealed with an acrylic resin 
circular plate and two perforations were done 5 mm below to 
provide retention of the heavy material. In the other edge two 
grooves were created to allow the withdrawal of the master 
cast after the impression was performed (Figs 2A and B). Table 1: Product, classification and manufacturer of the 

materials used in the present study
Product Classification Manufacturer
IMPREGUM TM 
Soft

Polyether 
impression material

IMPREGUM TM 
Soft, 3M ESPE, St. 
Paul, Minnesota, 
USA

AQUASIL Polyvinyl siloxane 
impression material

Dentsply, São 
Paulo, Brazil

Peracetic acid 0.2% Disinfection agent STERILIFE®, 
Lifemed 
ProdutosMédicos 
Comércio Ltda, São 
Paulo SP, Brazil

Sodium 
hypochlorite 1%

Disinfection agent LM Farma, São 
Jose ́ dos Campos, 
Brazil

Vel-Mix Dental stone  
type IV

Kerr, Orange, USA

Fig. 1: Metal cast 1 and 2

Figs 2A and B: (A) High-viscosity polyvinyl siloxane impression material was used in the first step with metal cast 2 of the impression 
to make a relief in the trays, (B) The ultra-light base impression material was inserted with a syringe in the tray for the final impression 
of the premolar metal cast 1 

A B
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The addition silicone impression was performed in a 
two-step technique, the material was used according to the 
manufacturer’s instructions. At first the tray was filled with 
the high-viscosity polyvinyl siloxane impression material 
and the cast number 2 was inserted to create and standardize 
the uniform relief for the ultralight base impression material 
(Fig. 2A). After the polymerization of the heavy material the 
cast number 2 was removed, the ultra-light base impression 
material was injected inside the mold with an auto-mix 
syringe provided by the manufacturer and the cast number 1 
was inserted. This cast was removed after the polymerization 
period (Fig. 2B) and the standard mold was obtained 
(Fig. 3), this procedure was performed 30 times to produce 
30 addition silicone molds.

Samples Production

Polyether impressions were used according to the manu-
facturer’s instructions in a one-step technique, since it is 
not necessary to create a clearance space. Cast number 1 
was inserted after the complete filling of the individual 
tray with the polyether material. After the polymerization 
period the cast was removed and the mold was obtained, 
this procedure was repeated 30 times to produce 30 molds. 

Groups

Molds were then divided in two groups according to each 
used impression material – addition silicone or hypochlorite. 
Then all specimens were randomized in three subgroups 
(n = 10): Group AC – addition silicone control (without 
disinfectant); Group APA – addition silicone + 0.2% 
peracetic acid; Group AH – addition silicone +1% sodium 
hypochlorite; Group PC – polyether control (without 
disinfectant); Group PPA – polyether + 0.2% peracetic acid; 
Group PH – polyether + 1% sodium hypochlorite. 

Initially all molds were washed in running tap water 
during 10 seconds and the disinfection protocol varied 
according to each group:

Groups AC and PC were not disinfected, samples were 
kept for 10 minutes in a solution of distilled water. Groups 
APA and PPA samples were submerged in a 0.12% peracetic 
acid solution for 10 minutes, to remove the disinfectant 
all molds were then washed with running tap water for 

10 seconds. For groups AH and PH molds were submerged 
in 1% sodium hypochlorite for 10 minutes and to remove the 
disinfectant all samples were washed with running tap water 
for 10 seconds. After that all samples were sealed in a container 
for 50 minutes that had controlled temperature at 37°C. 

A single operator fabricated all casts with type IV gypsum 
according to the manufacturer’s recommendations. After 45 
minutes casts were removed from the molds and kept for 24 
hours in a sealed container at controlled temperature at 37°C.

Measurements and Statistical Analysis

After 24 hours the following measurements were performed 
with an optical comparator (Deltronic DV-114, Santa Ana, 
CA, USA) in the samples: cast height, cast base diameter, 
cast top diameter every evaluation site was measured 
three times and a mean value was obtained for each sample 
and group. A calibrated single operator conducted the 
analysis.

Mean values and standard deviations were calculated 
and were analyzed with the software Bioestat 5.0 (Mamirauá 
Institute, Amazonas, Brazil). Initially all obtained data 
underwent a normality test (Shapiro-Wilk test), followed 
by the two-way analysis of variance (ANOVA) to verify 
intra and inter groups differences. Significance level was 
adopted at 5% and all results were considered significant 
when p ≤ 0.05.

Table 2: Mean values, standard deviation (mm) and percentual alteration (%) of the evaluated groups
                 Disinfection method             Master model

WD P H
Addition Silicone (AS) Mean (DP) 6.108 (±0.078) Aa 6.114 (±0.077) Aa 6.081 (±0.078) Aa 6.1 (±0.076)

DM 0.13% 0.22% 0.32% 0%
Polyether (P) Mean (DP) 6.081 (±0.081) Aa 6.092 (±0.079) Aa 6.095 (±0.081) Aa 6.1 (±0.078)

DM 0.14% 0.14% 0.10% 0%

Fig. 3: Mold sagittal view: one of the master model (metal cast 
2) was 2 mm larger than the other master model (metal cast 1) 
to provide a uniform relief for the two-step putty-wash impression 
technique (Aquasil - Dentsply)
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RESULTS

Mean values and standard deviation obtained for each 
group according to impression material, measured area and 
disinfection method are available in Table 2.

Distinct letters in uppercase horizontally and lowercase 
vertically differ from each group (ANOVA, p < 0.05).

There was not a significant statistical difference between 
groups that used addition silicone or polyether and the 
different methods of disinfection. Also, there was not a 
significant difference when comparing impression materials 
and the different used disinfectants.

DISCUSSION

Cross infection control is a relevant matter in dental 
practice nowadays since it may contaminate patients and 
different professionals of the involved areas. Several studies 
demonstrated that microorganisms are transmitted after 
impressions are taken regardless of the used material.1,4 The 
ADA recommends that molds should be disinfected by full 
immersion or spray with compatible products that will not 
interfere with material properties or promote alterations in 
the cast dimensions.5 

Despite peracetic acid is underutilized in dentistry, 
it presents favorable characteristics to be indicated as a 
material of choice to disinfect dental impressions. It presents 
bactericidal, sporicidal and antifungal action even in the 
presence of organic matter and it is capable of removing 
or reducing the growth of intraoral biofilms.22,23 Also, 
its biocompatibility18 and efficacy in a short period of 
time20 makes this material more advantageous than other 
disinfectants, as much as glutaraldehyde.

During disinfection by immersion or spray chemical 
alterations may occur. However, these chemical interactions are 
not capable of interfere significantly in order to affect the final 
result of the impression.24-26 Water absorption of the materials 
is also altered, but despite the hydrophobic characteristic of 
the addition silicones and polyether hydrophilic properties, 
the dimensional changes of these materials after disinfection 
with hypochlorite or glutaraldehyde have not been considered 
significant.3,7,10,24

Disinfection by impression immersion has been proposed 
because the mold is completely in contact with the used 
product. Immersion for long periods were associated with 
significant dimensional alterations, to avoid this changes the 
time of disinfection should not exceed 30 minutes.27 In this 
study both 0.2% peracetic acid and 1% sodium hypochlorite 
were used for 10 minutes, minimizing the possibility of 
occurrence of dimensional alterations. The prepared molds 

did not present significant changes and showed minimum 
values of distortions, up to 0.5%, which is comparable of the 
standards proposed by the ADA.5 Our results for the groups 
that used polyether differ from other studies where a higher 
distortion occurred after disinfection by immersion and the 
use of the disinfectant by spray and storage for 24 hours in 
a moisture free environment was suggested.25,28,29

Molds disinfection with peracetic acid did not interfere 
with the molds stability regardless of the impression 
material. It was demonstrated that this disinfectant was 
compatible with both materials showing similar results to 
hypochlorite, which is an effective method well described 
by literature.7,10,24 Also, due to the peracetic acid favorable 
characteristics it may be utilized, recommended and 
considered a safe disinfection agent.

Individual trays and metal master casts were used in 
order to reduce variables that could alter molds and casts 
dimensional stability. Impression material thickness utilized 
was uniform since the clearance space was standardized. 
This 2 mm space is a reliable and efficient technique to 
fabricate uniform relief.9,30 Also, impression was taken in 
a moisture free environment because the presence of water 
could interfere in the stability of the used materials. 

Based on the obtained results, this study hypothesis can 
be proven. Molds can be disinfected with 0.2% peracetic 
acid prior to casting and this may be considered as a 
reliable disinfectant agent. Disinfection of the impression 
materials with the proposed agents did not present significant 
dimensional alterations. The minimum percentage of 
distortion obtained does not jeopardize the final result 
since it is usually compensated in the following steps in the 
fabrication of dental prosthesis.

Disinfection of molds with 1% sodium hypochlorite or 
0.2% peracetic acid is recommended since it generates a 
reduction in the quantity of microorganisms and in the risk of 
cross-infection withouth compromising the final prosthesis’.

CONCLUSION

Based on the results obtained, both 0.2% peracetic acid 
and 1% sodium hypochlorite did not alter significantly the 
dimensional stability of the used impression materials. All 
casts presented clinically acceptable values of distortion. 
Peracetic acid can be considered a viable material to disinfect 
dental prosthesis molds. 
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