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Abstract: The aim of this study was to determine
the effect of immersion disinfection procedures on the
dimensional stability of two elastomeric impression
materials. Impressions of a stainless steel die were
made with polyether (PE) and with addition-
polymerized silicone rubber (PVS). The test specimens
underwent disinfection treatment by immersion in two
commercially available solutions containing quaternary
ammonium compounds (Sterigum Powder, SP) and
glutaraldehyde plus an amino derivative (MD520, MD),
respectively. The impressions were measured at 4
different time points: before any disinfection treatment
(T0); after the first disinfection (T1); 6 hours after the
first disinfection (T2); after the second disinfection,
carried out 6 hours after the first one (T3). Impressions
which were not disinfected served as controls. When
both impression materials were disinfected with SP,
significant differences were detected among all
measurements (P < 0.0001), with the exception of T2
vs T3 (P > 0.05). On the other hand, when MD was used,
s ignificant  differences were found when T0
measurement was compared to T1, T2 and T3
measurements (P = 0.0043 for PE, and P = 0.0014 for
PVS) .  The  d imens iona l  change  o f  a l l
material/disinfectant combinations was always ≤0.5%.
Therefore, the effects of immersion disinfection on the
dimension of elastomers in SP or MD are not clinically
relevant. (J. Oral Sci. 50, 441-446, 2008)
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Introduction
Impression materials that have been exposed to infected

saliva and blood provide a significant source for cross-
contamination. Microorganisms from the oral cavity, in fact,
can survive on the impression surface and can be transferred
to the stone casts (1-5). Moreover, simply washing with
water or rinsing in running water does not completely
remove contaminating organisms from the impression
(3,6,7). When considering methods and products for
disinfecting impressions, two factors are important: the anti-
bacterial efficacy of disinfecting procedures and the effect
of these procedures on the dimensional stability of
impression materials. Disinfection by immersion has been
recognized as more effective and reliable than disinfection
by spray (8-12). With the former method, in fact, the
disinfectant solution comes into contact with all surfaces
of the impression material and tray, and the risks of
inhalation by the operator are minimized. Impression
materials disinfected by immersion, however, may be
subjected to dimensional changes which may have a direct
effect on the prosthetic results achieved in dental practices.

The elastomeric impression materials are currently
recommended to be disinfected by immersion (10),
although there has been some concern over the effect of
disinfection procedures on the dimensional stability
(8,11,13,14). Several studies have been carried out to find
an effective disinfection protocol that does not produce any
clinically relevant changes in the elastomers, particularly
the polyether ones (9,11,13,15-21). However, the findings
from these studies have not always been univocal, because
different exposure times and various combinations of
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disinfectant solutions and impression materials were used.
It must also be noted that in routine practice, gypsum

casts may be made a few hours after the disinfection of
impressions. Also, the impressions may undergo a further
disinfection when they are received by the dental technician
(22). It is yet unclarified, to the best of our knowledge, if
these procedures adversely affect the dimensional stability
of elastomers. The purpose of this study was to determine
the effect of immersion disinfection procedures on the
dimensional stability of two elastomeric impression
materials, polyether and addition-polymerized silicone
rubber.

Materials and Methods
Two commonly used elastomers were included in this

investigation: a medium viscosity polyether (Impregum
Penta Soft, 3M ESPE, St. Paul, MN, USA) (PE) and an
addition-polymerized silicone rubber (Elite Mono Maxi,
Zhermack, Badia Polesine, Italy) (PVS). Both impression
materials underwent disinfection treatment by immersion
in two commercially available solutions containing
quaternary ammonium compounds (Sterigum Powder,
Zhermack) (SP) and glutaraldehyde plus an amino
derivative (MD 520, Dürr, Bietigheim Bissingen, Germany)
(MD). The composition, effective spectrum and directions
for use of these disinfectants are listed in Table 1.
Impression materials and disinfectant products were used
following the manufacturer's instructions, and all the tests
were carried out at a temperature of 23°C and 60% humidity
(23).

A standardized stainless steel die, recommended by the
American Dental Association (ADA) specification no. 19
(23) and in accordance with the International Standard ISO
4823 (24), was used for impression making. The metal die

was marked with 3 horizontal lines intersected by 2 vertical
lines. Before recording each impression, the die was wiped
with ethanol and allowed to dry at room temperature. All
the impressions were made using prepackaged cartridges
of PE and PVS and the Pentamix 2 electric mixing unit
(3M ESPE). The impression material was placed on the
metal die and compressed by a polyethylene sheet and a
rigid, flat, glass plate. Sufficient force was applied to seat
the plate firmly against the mold. This assembly was
immediately transferred to a water bath at 32 ± 2°C. After
the setting time was measured by a Cyclo-viscometer
(Cyclo-visco-E, Brabender, Duisburg, Germany), the
specimens were rinsed under running water and dried.
Impressions were coded and six specimens of each material
were randomly assigned to each of the disinfectants (test
specimens). Six specimens of each impression material
were not subjected to any disinfection and served as
controls.

According to the ADA specification no. 19 (23) and the
International Standard ISO 4823 (24), dimensional stability
was assessed by measuring the d1-d2 distance (from the
inner profile of Line d1 to the inner profile of Line d2)
impressed on the specimens (Fig. 1). Measurements were
taken by one investigator with a microscope (Olympus
SZX9, Olympus, Tokyo, Japan) graduated at 8×
magnification and provided with a digital micrometer
(Mitutoyo, Hampshire, UK) to the nearest 0.001 mm.

The test specimens were measured at four different
times: before disinfection treatment (T0); after the first
disinfection, which was carried out immediately after
removal of the impression (T1); 6 hours after the first
disinfection (T2); after the second disinfection, which
was carried out 6 hours after the first one (T3). The control
specimens were measured immediately after removal of

Table 1 Composition, spectrum of activity and direction for use of the disinfectants tested
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the impressions (T0) and 6 hours later.
Each measurement was repeated four times and the

mean of the 4 measurements was calculated. The percentage
of change of the measurements at T1, T2 and T3 (S) from
the metal die (K) and from the same specimen before
disinfection (T0) (K) was calculated using the following
formula:

(d1-d2 S) - (d1-d2 K)  × 100
(d1-d2 K)

S = mean measurements of the specimens at T1, T2 or
T3

K = mean measurements of the metal die or the specimen
before disinfection (T0)

The data were analyzed for normality of distribution
through the use of the Kolmogorov-Smirnov test. Since
the data were normally distributed, an analysis of variance
(ANOVA) was performed to determine differences in
dimensional changes among the times tested (T0-T3). In
the presence of significant differences, pairwise com-
parisons were made using the Student-Newman-Keuls
(SNK) test. Dimensional changes of control specimens were
compared by means of Student’s t-test. The level of
significance was set at α < 0.05. Data analysis was
performed using StatView 5.0.1 (SAS Institute, Cary,
NC).

Results
The mean measurement (d1-d2) of the metal die was

calculated to be 24.975 mm. Dimensional changes occurred
in control specimens 6 hours after removal, but the
differences between measurements were not significant (P
= 0.1224 and P = 0.0713 for PVS and PE, respectively)
(Table 2).

Table 3 shows the mean measurements of the PE and
PVS specimens at the 4 experimental times. Both materials
exhibited some dimensional changes, with significant
differences after disinfection treatments. When both
impression materials were disinfected with SP, significant

differences were detected among all measurements (P <
0.0001), with the exception of T2 vs T3 (P > 0.05). On
the other hand, when MD was used, significant differences
were found when T0 measurement was compared to T1,
T2 and T3 measurements (P = 0.0043 for PE, and P =
0.0014 for PVS). In spite of such significant differences,
all measurements were within the ADA specification no.
19 (≤0.5% dimensional change) (23).

Data for dimensional changes of the test specimens
compared to the metal die are shown in Table 4. The
dimensional changes after the second disinfection (T3)
ranged between 0.1% (PVS/MD) and -0.04% (PE/SP). In
all instances, these changes were not clinically significant
as they were lower than 0.5% (23). The dimensional

Fig. 1 Schematic illustration of the stainless steel test die
showing the distance between the inner profile of Line
d1 and the inner profile of Line d2 (d1-d2 distance).
The width of vertical lines (d1 and d2) is 0.075 ±
0.008 mm, whereas the distance between the lines d1-
d2 is 25 mm.

Table 2 Mean (SD) d1-d2 measurements (mm) and dimensional changes (%) of PE and PVS when used as controls
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changes of the control specimens 6 hours after removal
were also not statistically significant (data not shown; P
= 0.68 and P = 0.0867 for PE and PVS, respectively).

Discussion
The risk of cross-infection from a patient to a dental

technician is a topic of interest. In order to protect all the
members of the dental team, a high standard of hygiene
and disinfection of dental equipment, including dental
impressions (14) is recommended. Through a questionnaire
addressed to dental technicians, Jagger et al. (25) found
that only 4% of the laboratories received disinfected
impressions, whereas 56% of the laboratories did not
know if impressions coming from the dental offices had
been previously disinfected (22). Therefore, most of the
laboratories (94%) usually disinfected the impressions
they received (22).

This study evaluated and compared the dimensional
changes of 2 elastomers as a result of impression
disinfection by immersion. Impressions were subjected to
3 different procedures, all of them commonly employed
in dental practice: 1) Immediate disinfection when the
impression is taken (T1 specimens); 2) Immediate
disinfection followed by a 6 hour wait (T2 specimens), to

assess the effect of a delayed pouring; 3) A second
disinfection carried out 6 hours after the first one (T3
specimens), to assess the effect of two disinfections. The
latter would simulate the disinfection performed by the
dental technician when he receives an impression previously
disinfected by the dental office personnel. For comparative
purposes, dimensional changes were also assessed when
the impressions did not undergo any disinfection (control
specimens) (Table 2), with measurements taken im-
mediately and again 6 hours later. This condition simulated
impressions sent to a dental laboratory and poured without
disinfection.

The results (Table 3) showed that PE impression material
disinfected by SP expanded slightly (0.03%) after the first
disinfection (T0 vs. T1), whereas 6 hours later (T0 vs. T2)
a contraction of the material occurred (-0.07%). In both
instances, the differences in dimensional stability were
statistically significant (P < 0.05). The second disinfection
(T3) did not cause any significant change compared to that
found in T2. The PE impression material disinfected by
MD expanded significantly only after the first disinfection
(0.04%), whereas it was stable 6 hours later and after the
second disinfection (P > 0.05). These findings suggest that
the first disinfection by immersion, both in SP or MD,

Table 4 Mean dimensional changes (%) of test specimens compared to the metal die (d1-d2
= 24.975 mm)

Table 3 Mean (SD) d1-d2 measurements (mm) and dimensional changes (%) of PE and PVS specimens disinfected in MD
and SP disinfectant
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induced a significant expansion of PE material. It should
be noted, however, that both disinfectant products were used
according to the manufacturers’ instructions. Hydrophilic
materials as PE, in fact, may be prone to water absorption
and an immersion longer than the recommended time may
result in a clinically significant dimensional change
(13,15,17,21,26).

PVS, similar to PE, expanded slightly after the first
disinfection (T1), when using both SP (0.02%) and MD
(0.13%). It also continued to expand after 6 hours (T2) when
it had been disinfected with SP (0.1%), whereas no change
occurred after the second disinfection (T3) (0.1%). All these
differences were statistically significant, with the exception
of the dimensional change found after the second
disinfection (T2 vs. T3) (P > 0.05). When MD was used,
PVS suffered a contraction (0.07%) at T2, whereas it
remained stable after the second disinfection (T3) (0.09%).
All dimensional changes were statistically significant
when compared to T0 values.

The present findings indicated that, without disinfection,
the tested impression materials were quite accurate and
suffered dimensional changes (Table 2) well below the value
of the ADA specification standard of ≤0.5% (23). When
disinfected by immersion, the impression materials
exhibited minimal dimensional changes when compared
both to the specimens before immersion (Table 3) and to
the metal die (Table 4). It must be noted that similar
dimensional changes, probably due to the chemical structure
of the material and/or disinfectant, have been previously
reported (6,19,21,27,28).

The specimens of PE/SP combination (Table 3) after the
second disinfection (T3) and measurements of PE controls
(Table 2) had a similar trend: both of them shrank (-0.08%
and -0.03%, respectively). The other combinations (PE/MD,
PVS/SP, PVS/MD), however, showed an expansion of
materials as a result of the disinfection treatments. It is not
easy to explain why an elastomer sometimes expanded and
sometimes shrank. It may be due to the chemical nature
of the disinfectant and its reaction with the impression
material. The importance of the disinfectant solution
chemistry was supported by previous investigations
reporting that chlorhexidine and glutaraldehyde caused the
least dimensional distortion (11,15,17,18,20).

The principal finding of our study is that immediate
disinfection by immersion, independent of the disinfectant
used, always induces an expansion of both PVS and PE.
In the six hours following the disinfection, the behavior
of the impression material was not univocal: PE immersed
in MD remained stable, whereas PVS, after immersion in
SP, continued to expand. On the other hand, when PE and
PVS were immersed in SP and MD, respectively, a material

shrinkage was found. Moreover, for all the combinations
of impression material/disinfectant, the second disinfection
did not induce any significant dimensional change. This
is probably due to the chemical stabilization of the material
that occurs in the first hours after impression taking.

Although the tested material did not behave univocally
after 2 disinfections by immersion, and in spite of significant
statistical differences between T3 and T0, dimensional
changes at T3 could be considered irrelevant because they
are well below the value of the ADA specification standard
(23). Such findings agree with those reported by previous
investigations which evaluated different combinations of
impression materials and disinfectant products (15-
18,21,27,29). A number of authors reported greater
dimensional changes, but it must be noted that they used
longer immersion times or different protocols (13,26).

Within the parameters of the present investigation, our
findings suggested that PE and PVS impression materials
show linear dimensional changes as a result of immersion
disinfection in MD or SP. The first immersion in the
disinfectant induced some expansion of the impression
material, whereas in the following hours after first
disinfection, the behavior changed depending on the
different disinfectant/material combination. However, the
dimensional changes of all materials were always within
the ADA specification (23). Therefore, given all of the
factors associated with fabrication of prosthesis, including
pouring casts, combinations and interaction of materials,
skills of the dental technician, the effects of immersion
disinfection on the dimension of elastomers in MD or SP
are not clinically relevant (23). Moreover, the second
immersion disinfection did not induce any significant
dimensional change. So the second disinfection carried out
by the technician when he receives the impression, does
not affect its dimensional accuracy.
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