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Abstract
Background  Various methods, chemical and physical, disinfect dental impressions. Common chemicals include 1% 
Sodium Hypochlorite and 2% glutaraldehyde, while UV radiation is a prevalent physical method. Few studies compare 
their effects on dimensional stability in polyether impressions. This study aims to assess such stability using different 
disinfection methods. Therefore, this study was planned to evaluate the dimensional stability of polyether impression 
material using different disinfection methods.

Methods  This in vitro study compared the effects of chemical disinfectants (1% Sodium Hypochlorite and 2% 
glutaraldehyde) and UV irradiation on the dimensional stability of polyether impression material. Groups A, B, C, 
and D, each with ten samples (N = 10), were studied. Group A was untreated (control). Group B was treated with 2% 
glutaraldehyde for 20 min, Group C with 1% Sodium Hypochlorite for 20 min, and Group D with UV rays for 20 min. 
A pilot milling machine drill was used to make four parallel holes labeled A, B, C, and D in the anterior and premolar 
regions from right to left. After sequential drilling, four implant analogs were positioned using a surveyor for accuracy. 
Ten open-tray polyether impressions were made and treated as described in the groups, followed by pouring the 
corresponding casts. Distortion values for each disinfection method were measured using a coordinate measuring 
machine capable of recording on the X- and Y-axes.

Results  A comprehensive analysis was conducted using the one-way ANOVA test for distinct groups labeled A, 
B, C, and D, revealing significant differences in the mean distances for X1, X2, X4, X5, and X6 among the groups, 
with p-values ranging from 0.001 to 0.000. However, no significant differences were observed in X3. Notably, mean 
distances for the Y variables exhibited substantial differences among the groups, emphasizing parameter variations, 
with p-values ranging from 0.000 to 0.033. The results compared the four groups using the one-way ANOVA test, 
revealing statistically significant distance differences for most X and Y variables, except for X3 and Y4. Similarly, post-
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Background
Patient management, from diagnosis to treatment, relies 
significantly on dental impressions. Therefore, it is cru-
cial that clinicians understand the properties and manip-
ulation of these impressions. The initial stage involved 
making an impression. Then, materials such as gypsum 
are utilized to construct working models. This approach 
encompasses not only scientific principles but also artis-
tic elements [1].

Polyethers were initially developed in the late 1960s 
through cationic polymerization. This process involves 
opening the reactive ethylene imine terminal rings to 
connect molecules without producing by-products. This 
material can be effectively used in moist environments 
owing to its hydrophilic properties. In addition, its com-
mendable wetting properties facilitate the formation 
of gypsum casts. The most recent versions of polyether 
impression materials demonstrate a minor increase in 
flexibility compared to previous versions, which improves 
their ability to be easily removed from the mouth [2, 3].

Dental implants are structures designed to substi-
tute the root of a lost natural tooth and are commonly 
employed in rehabilitating individuals with partial or 
complete tooth loss. Dental implant therapy is widely 
used to restore patients with missing teeth [4]. Ensuring 
the precision of the final cast is essential for achieving 
an accurate impression, which is a critical step in creat-
ing properly fitting implant prostheses. A flawed impres-
sion can lead to misfit prostheses, potentially causing 
mechanical and/or biological issues. Although attaining a 
completely passive fit is challenging, the primary goal in 
prosthodontic implant procedures is to minimize incon-
sistencies and decrease the likelihood of complications 
[5].

To achieve optimal precision, some authors have 
underscored the significance of interconnecting impres-
sion copings through intraoral splinting before the 
impression-making process. Alternatively, some authors 
have opted to separate the connection of the splint mate-
rial, creating a slender gap and subsequently rejoin-
ing with a minimal amount of the same material. This 
approach aims to reduce polymerization shrinkage or 
involves waiting for complete polymerization of the 
material to ensure accuracy [6]. Nevertheless, vari-
ous outcomes have been observed in studies assessing 

implant impression materials. Researchers have exam-
ined the precision of these materials, and polyether has 
demonstrated superior results compared to condensation 
silicone, addition silicone, polysulfide, irreversible hydro-
colloids, and plaster materials [3, 7].

Dentists routinely create impressions, but these can 
harbor microorganisms, potentially spreading diseases 
such as hepatitis B, C, HIV, and tuberculosis. Immedi-
ate disinfection after removal from the mouth and clear 
labeling are essential to prevent contamination and cross-
contamination of these impressions. Although rinsing 
impressions with running water is a common practice to 
eliminate saliva and blood, it may not effectively elimi-
nate disease-causing microorganisms. Therefore, den-
tists and dental staff must be familiar with standardized 
procedures for disinfecting dental impressions and casts. 
The literature describes various methods of impression 
disinfection, including chemical disinfection, micro-
wave treatment, autoclaving, and ultraviolet radiation, 
each with its advantages, disadvantages, and effects on 
impression materials and casts [8, 9]. Recently, impres-
sion materials have been directly integrated with anti-
microbials and nanoparticles, enabling the material to 
possess self-disinfecting properties. This innovation not 
only ensures the internal disinfection of the impression 
material but also extends to disinfecting the impressions 
from the moment they are introduced into the patient’s 
mouth [10, 11].

Different chemical disinfectants, such as glutaralde-
hyde and sodium hypochlorite (NaOCl), are used to dis-
infect impressions. Glutaraldehyde, a pungent colorless 
solution, can function as a disinfectant in both liquid and 
gaseous states. Glutaraldehyde, commonly employed to 
sterilize medical and dental instruments, also serves as 
a preservative in industrial environments. It possesses 
potent properties against bacteria, viruses, fungi, spores, 
and parasites and shows increased effectiveness when 
organic material concentrations are lower. Properly using 
these disinfectants requires suitable protective equip-
ment in a well-ventilated environment under the supervi-
sion of a trained individual [12].

Sodium hypochlorite, a water-soluble chemical, is 
widely used in the bleaching and disinfection industries. 
Its bactericidal activity is attributed to hypochlorous acid 
(HOCl), a weak acid formed by the addition of water that 

hoc Tukey’s tests provided specific pairwise comparisons, underlining the distinctions between group C and the 
others in the mean and deviation distances for various variables on both the X- and Y-axes.

Conclusions  This study found that disinfection with 1% sodium hypochlorite or UV rays for 20 min maintained 
dimensional stability in polyether impressions.

Keywords  Polyether impression material, Dimensional stability, Chemical disinfection, Ultraviolet disinfection, In-vitro 
study, Dental impressions
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penetrates microbial cells, inhibits enzyme activity, and 
damages the cell structure. The concentration of HOCl, 
influenced by the available chlorine and solution pH, 
governs its effectiveness as a disinfectant [13].

Various methods of physically disinfecting dental 
impressions include ultraviolet (UV) and microwave 
disinfection. The effectiveness of UV rays for disinfec-
tion depends on multiple factors, including the duration, 
intensity, humidity, and accessibility of microorganisms. 
Because dental prostheses contain numerous sites prone 
to microorganism growth, UV light must be scattered 
from multiple angles. Exposure to UV light resulted in a 
notable decrease in Candida albicans colonies compared 
to low-intensity direct current discharge. Using UV light 
tubes with higher wattage has been found to significantly 
reduce colony counts in a shorter time. The most effec-
tive antibacterial efficiency through UV light exposure 
occurs at 24 watts (3750 µw/cm2), and higher wattages 
result in a faster reduction in C. albicans colony counts, 
ultimately reaching zero [8, 14]. Samra et al. (2018) pro-
posed that the ultraviolet method is a favorable choice 
for disinfecting impressions without compromising their 
dimensional stability [15].

There is a scarcity of studies that have juxtaposed the 
prevalent chemical disinfection techniques with the 
physical disinfection method involving UV irradiation, 
particularly in the context of polyether impression mate-
rials. Therefore, this study aimed to evaluate the impact 
of different disinfection methods on the dimensional sta-
bility of polyether impression materials. The objectives of 
this study were to assess and compare the effect of vary-
ing disinfection methods, including chemical disinfection 
with 2% glutaraldehyde, 1% sodium hypochlorite, and 
ultraviolet ray disinfection, on the dimensional stability 
of polyether impression materials. The null hypothesis 
was that no significant differences would exist between 
the applied techniques and materials.

Materials and methods
An in vitro study was conducted to assess the effect of 
different disinfectants (1% Sodium Hypochlorite and 2% 
glutaraldehyde) and UV irradiation on the dimensional 
stability of polyether impression material used in making 
implant impressions.

Materials
Four groups were considered and labeled A, B, C, and D 
in this experimental setting, each comprising ten samples 
(N = 10). Group A served as the control without disinfec-
tant application. In Group B, the samples were treated 
with glutaraldehyde at a concentration of 2% and sub-
jected to a disinfection time of 20 min. Group C involved 
the application of 1% NaOCl with a disinfection time of 
20 min. In group D, UV rays were used for disinfection, 
and the exposure time was 20 min. Table 1 outlines the 
different disinfection methods, concentrations, and dura-
tions employed in the experimental design for a com-
parative analysis of their effectiveness in disinfecting 
samples. Table 2 also demonstrates all The materials and 
instruments used in the study.

Methodology
To construct the model shown in Fig. 1, a premade rub-
ber mold was designed and used to match the edentulous 
cast index. The melted wax was then poured into a mold, 
and the master model was fashioned using heat-polymer-
ized clear acrylic resin via heat curing. Figure 2 illustrates 

Table 1  Study groups that illustrate different disinfection 
techniques, disinfectant concentrations, and the corresponding 
application times
S. 
No.

GROUP SAMPLES DISINFECTANT CONCENTRA-
TION

TIME

1 A 10 No Disinfectant 
(Control Group)

--- ---

2 B 10 Glutaraldehyde 2% 20 min
3 C 10 Sodium 

Hypochlorite
1% 20 min

4 D 10 UV --- 20 min

Table 2  List of materials and instruments used in the study
Materials Study Instruments
Gypsum Type IV (Kalrock, Kalabhai, India), 230,802 UV disinfection unit (unicorn DenMart)
Polyethylene vinyl acetate sheet 1.5 mm thick (NMD India), 22,251 Dental Lab Vibrator (De Tax Dental Product),
Modeling wax (MAARC dental wax, Shiva Products, India), 2002/200 Dental vacuum-forming machine (Densply Raintree Essix),
Heat cure acrylic resins (DPI India), 8223 Pentamix machine (3 M ESPE 2)
Tray material (Acralyn-H, Asian Acrylates), 4.07
Tray adhesive (3 M ESPE), 30,600
2% Glutaraldehyde (Glutapex), 30,030
1% sodium hypochlorite. (Molychem), 29,122,990
Polyether (3 M ESPE Monophase), 4,100,040,082/02
Adin implant analogs 3.75 × 13 mm (Adin Dental Implant System Israel), 7,516,900
Impression posts 4.2 mm x 10 mm (Adin Dental Implant System Israel) RS5008
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the process in the anterior and premolar regions, where 
a milling machine was employed to create four parallel 
holes, identified as A, B, C, and D. Sequential drilling was 
conducted using a pilot drill. Following this, four ADIN 
implant analogs, featuring a diameter of 3.75 mm and a 
length of 13 mm with an internal hex, were strategically 
placed in the acrylic model under the guidance of a sur-
veyor to ensure proper orientation. In Fig.  3, open tray 
impression posts were manually screwed onto implant 
analogs, secured with 10-mm flat head guide pins onto 
the implants using a hex drive, and a torque of 15 N.cm 
(Newton centimeters) was applied.

Custom tray fabrication
Three stoppers, one in the front and two in the back, were 
placed on the land area of the mandibular master model 
to ensure proper alignment of the impression trays. A 
two-layer wax spacer was applied to the master model 
to create space for the impression material. A custom 

tray was meticulously fashioned from the tray material 
to suit the master model (Fig. 4), incorporating windows 
aligned with the positions of the implant analogs. Forty 
custom trays were produced, with ten trays per group, 
each equipped with windows specific to the correspond-
ing region. Subsequently, impressions were made using a 
medium-body polyether (3 M ESPE Monophase).

Impression procedure
A custom tray was coated with a tray adhesive, and a 
machine-mixed medium-body polyether was loaded into 
the tray with extra material added around the impres-
sion posts. The tray was promptly placed on the reference 
model. Excess material was removed, exposing the guide 
pins, and maintained during polymerization. After six 
minutes, the guide pins were unscrewed to separate the 
tray from the model. The impressions were rinsed, air-
dried for 30  min at room temperature, and disinfected. 

Fig. 1  Heat-cured transparent acrylic cast from a master cast wax pattern
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Fig. 3  Impression copings affixed to analogs

 

Fig. 2  Heat-cured transparent acrylic resin master model with implant analogs numbered A–D from right to left
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The resulting impressions contained posts and guide pins 
ready for further dental procedures.

As shown in Fig. 5, following disinfection of the impres-
sions, the implant analog was affixed to the impres-
sion post, and the guide pins were tightened using a hex 
driver. Subsequently, the impressions were filled with 
type-IV gypsum products and allowed to solidify.

Sampling
As shown in Figure 6, measurements were performed 
on 40 casts using a coordinated measuring machine. 
The diameters of the four reference points (A, B, C, and 
D), each with a known dimension, provided an optimal 
method for comparing cast measurements with those 
of the prefabricated model. Points A, B, C, and D on the 
model were the reference points. Inter-implant distances 
were measured according to these reference points (Table 
3). Figure 7 illustrates anteroposterior measurements (AB 
and CD) and cross-arch measurements (BC, DA, AC, 
and BD)

Data management and analysis procedure
The casts were retrieved from each group. The casts were 
analyzed for the positional accuracy of implant analogs. 
The data were collected from the coordinate measuring 
machine on the X- and Y-axes and statistical analysis was 
performed using the one-way ANOVA test and post hoc 
tests. Inference was drawn from the obtained data, which 
are discussed below.

The data were entered into a Microsoft Excel spread-
sheet. SPSS software was used for the analysis. Statisti-
cal significance was set at P < 0.05. was applied. One-way 
ANOVA was used for statistical data analysis.

Results
Table  4 presents a comprehensive analysis of mean dis-
tances for X1, X2, X3, X4, X5, and X6, as well as Y1, Y2, 
Y3, Y4, Y5, and Y6, utilizing the one-way ANOVA test. 
The data were organized into four groups labeled A, B, 
C, and D, with corresponding subgroup data for X and Y 
variables, accompanied by mean distances and standard 
deviations. In the context of the X variables, significant 

Fig. 4  Implant analogs attached to impression copings
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differences were observed in the mean distances for X1, 
X2, X4, X5, and X6 among Groups A, B, C, and D, indi-
cating group-related effects on these parameters (p-val-
ues ranging from 0.001to 0.000). However, no significant 
differences were found for X3. On the other hand, for the 
Y variables, all mean distances (Y1 to Y6) exhibited sig-
nificant differences among the groups, suggesting notable 
variations in these parameters (p-values ranging from 
0.000 to 0.033). These results collectively underscore the 
significance of group distinctions in influencing the mean 
distances for both the X and Y variables, providing valu-
able insights into the comparative analysis of the studied 
parameters.

The one-way ANOVA test was employed to compare 
groups based on various distances (Table 5), namely X1, 
X2, X4, X5, and X6, with statistically significant differ-
ences. However, the results for distance X3 were not sta-
tistically significant. Similarly, distances Y1, Y2, Y3, Y4, 
Y5, and Y6 were statistically significant. In summary, the 
findings suggest significant distance variations on both 

the X- and Y-axes among the four groups. Notably, the 
differences in distances between X3 and Y4 were not sta-
tistically significant. This implies that at least one group 
differs in terms of the distances on these axes.

Pairwise comparison for mean distances
Post hoc tests
Table 6 displays the results of a post-hoc test conducted 
for pairwise comparisons using Tukey’s test. Statisti-
cally significant results were observed for distance X1 in 
comparisons between groups C and A, groups C and 2, 
and groups C and D. Similarly, significant findings were 
noted for distance X4 in comparisons between groups 
C and A, groups C and B, and groups C and D. For dis-
tance X5, significant differences were observed between 
groups C and A, groups C and B, and groups C and D. 
Significant results were also obtained for distance X6 in 
comparisons between groups C and A, groups C and B, 
and groups C and D. Conversely, all other comparisons 
yielded non-significant results. This pattern was repeated 

Fig. 5  Master casts obtained from open-tray impression copings
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for distances Y1, Y4, Y5, and Y6, with significant find-
ings in specific group C comparisons and non-significant 
results in the others.

Discussion
In this study, the effects of chemical and UV disinfec-
tion on the dimensional stability of polyether impres-
sion materials was evaluated. Based on the results of the 
study, it is suggested that applying different disinfection 
methods (chemical and UV) has a discernible influence 
on these dimensions. However, no significant differ-
ences were found, indicating that specific dimensions 
may be less susceptible to variations induced by disin-
fection methods. Similarly, all mean distances exhibited 

substantial differences among the groups for the Y vari-
ables, representing another set of dimensional param-
eters. This highlights that the dimensional stability of the 
polyether impression material is significantly affected by 
both chemical and UV disinfection, impacting various 
aspects (denoted by Y1–Y6).

Previous studies have demonstrated using chemical 
disinfectants, including glutaraldehyde, NaOCl, Det-
tol, Silosept, and Cavex, to disinfect impression materi-
als, such as polyvinyl ether siloxane (PVES). Immersing 
PVES impressions in chemical disinfectants for 10  min 
led to clinically irrelevant changes in dimensions. How-
ever, the choice of disinfectant type and chemical nature 
may lead to water imbibition, potentially compromising 

Fig. 6  The control model and master distances were measured using a coordinated measurement machine
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accuracy [16]. In the study conducted by Nimonkar et 
al., the effects of chemical and UV disinfectants on the 
dimensional stability of polyvinyl siloxane impressions 
were investigated; the results revealed that immersion 
in chemical disinfectants significantly influenced dimen-
sional accuracy, whereas UV disinfection emerged as a 
simple and effective method. Additionally, UV radiation 
has proven beneficial in safeguarding materials from 
the potential harm caused by chemical exposure [17]. 

Walker et al. observed alterations in the dimensions of 
vinyl polysiloxane and polyether after exposure to 0.5% 
NaOCl or phenol disinfectants for 10 min and one hour 
[18]. These findings are crucial for dental professionals 
and suggest that carefully considering disinfection proto-
cols is essential to maintain the accuracy and reliability of 
impressions obtained using polyether materials in clini-
cal settings. Studies on the effectiveness of commercial 
household UV-C germicidal devices in Thailand found 
that UVC irradiance and distance play crucial roles in the 
efficacy of surface disinfection. This study also highlights 
the importance of proper application and the short effec-
tive range of UVC irradiance, typically less than 10  cm 
[17].

The results further revealed significant variations in the 
mean distances between the tested groups for both the 
X- and Y-axis measurements. In terms of chemical disin-
fection, Groups B, C, and D, treated with Glutaraldehyde, 
NaOCl, and UV rays, respectively, displayed distinct 
mean distances compared to the Control Group (Group 
A) and shows that notably, the application of Glutaralde-
hyde, NaOCl, and UV rays may introduce alterations in 
the dimensional characteristics of the material. The varia-
tions in the mean distances observed in both the X- and 
Y-axis measurements indicate potential effects on the 
accuracy and reliability of impressions when subjected to 
these disinfection methods.

The results also revealed that for the X-axis, the statisti-
cal analysis indicated notable differences in the mean val-
ues between different disinfection methods. Specifically, 
the mean values for groups subjected to glutaraldehyde 
(Group B), NaOCl (Group C), and UV rays (Group D) 
differed significantly from those of the control Group A 
(group A) at multiple data points (1, 2, 4, 5, and 6). The 
stability of the polyether impression material appeared 
to be affected by the disinfection method used, as is evi-
dent from the variations in the mean values on the Y-axis. 

Table 3  Inter-implant distances in X Axes and Y-axes
X - Axes Y - Axes
Vari-
ables

Inter-implant distance Deviation Inter-implant distance

X1 A to B Y1 A to B
X2 C to D Y2 C to D
X3 B to C Y3 B to C
X4 D to A Y4 D to A
X5 A to C Y5 A to C
X6 B to D Y6 B to D

Table 4  Comparison of mean distances for X1, X2, X3, X4, X5, and X6 and for Y1, Y2, Y3, Y4, Y5, and Y6 using one-way ANOVA test
Group
No.

A B C D F P-Value

Group X (mm) 1 7.449 ± 0.005 7.334 ± 0.106 7.651 ± 0.143 7.433 ± 0.139 16.546 0.001
2 10.331 ± 0.005 10.292 ± 0.069 10.451 ± 0.104 10.337 ± 0.169 11.845 0.008
3 43.591 ± 0.005 43.421 ± 0.065 43.599 ± 0.124 43.567 ± 0.084 1.408 0.702
4 25.899 ± 0.005 25.691 ± 0.035 25.966 ± 0.215 25.796 ± 0.154 14.808 0.002
5 33.349 ± 0.005 33.121 ± 0.074 33.411 ± 0.071 33.299 ± 0.145 10.209 0.017
6 36.521 ± 0.00033 36.257 ± 0.09808 36.652 ± 0.252 36.451 ± 0.123 19.185 0.000

Group
Y
(mm)

1 14.942 ± 0.005 14.159 ± 0.043 15.871 ± 0.019 14.892 ± 0.061 33.004 0.000
2 14.831 ± 0.005 14.112 ± 0.046 14.982 ± 0.061 14.529 ± 0.152 18.647 0.000
3 0.062 ± 0.006 0.012 ± 0.005 0.091 ± 0.003 0.051 ± 0.004 25.845 0.000
4 0.142 ± 0.004 0.106 ± 0.077 0.191 ± 0.019 0.131 ± 0.109 8.769 0.033
5 14.561 ± 0.008 14.039 ± 0.056 14.653 ± 0.037 14.251 ± 0.129 28.527 0.000
6 14.174 ± 0.005 13.097 ± 0.099 14.273 ± 0.044 13.983 ± 0.045 31.78 0.000

All values are in millimeters (mm); F: coefficient of variance

Fig. 7  Anteroposterior measurements (AB and CD) and cross-arch mea-
surements (BC, DA, AC, and BD)
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These differences across the data points highlight the sig-
nificant impact of disinfection choice on the material’s 
dimensional stability. These results emphasize the crucial 
role of disinfection techniques in preserving the accu-
racy of polyether impressions. Aeran et al. assessed the 
efficacy of UV-C radiation in disinfecting alginate, A-sil-
icone, and polyether impression materials [19]. Research 
has revealed that materials such as polyether, hydrocol-
loid, C-silicone, and A-silicone experience dimensional 

changes within clinically acceptable levels when disin-
fected with either 1% NaOCl or an aldehyde-free disin-
fectant solution, as per American Dental Association 
standards [14]. Shetty et al. conducted a thorough inves-
tigation of the impact of immersion disinfection on the 
wettability of polyether impression materials. This study 
revealed significant alterations in the decontamination of 
impression surfaces owing to the disinfection procedure. 
Consequently, changes in the wettability of polyether 

Table 5  Comparison of the four groups using the one-way ANOVA test for distances on the X- and Y-axes
Group
No.

A B C D X2

MEAN
Group
X
(mm)

1 18.6 10.3 31.3 21.8 16.546
2 12.6 25.2 16.1 28.1 11.845
3 19.5 23.5 17.6 21.4 1.408
4 19.5 31.4 11.5 19.6 14.808
5 29.5 18.7 20.7 13.1 10.209
6 21.5 32.7 10.5 17.3 19.185

MEAN
Groups 
Y
(mm)

1 5.5 20.3 35.5 20.7 33.004
2 9.5 30.7 24.7 17.1 18.647
3 5.5 31.2 21.3 24 25.845
4 29.5 15.4 17 20.1 8.769
5 9.5 35.5 22.7 14.3 28.527
6 5.5 18.1 34.3 24.1 31.78

All values are in millimeters (mm); X2 is the chi-square test coefficient

Table 6  Significant Pairwise comparison of post-hoc Tukey’s Test for X-Y distances (mm)-only significant results are shown
Dependent 
Variable

(I) GROUPS (J) GROUPS Mean Difference 
(I- J)

P value Dependent 
Variable

(I) GROUPS (J) GROUPS Mean Difference 
(I- J)

P 
value

MEAN X1 A C − 0.2028400* 0.002** MEAN Y1 A C − 0.3765500* 001**
B C − 0.3177400* 0.000** B C − 0.0902500* 0.000**
C A 0.2028400* 0.002** C A 0.3765500* 0.001**

B 0.3177400* 0.000** B 0.0902500* 0.000**
D 0.2182500* 0.001** D 0.0958700* 0.001**

D C − 0.2182500* 0.001** D C − 0.0958700* 0.001**
MEAN X4 A C 0.2257600* 0.003** MEAN Y4 A C 0.0324100* 0.006**

B C 0.2925900 0.000** B C − 0.0036900 0.000**
C A − 0.2257600 0.003** C A − 0.0324100* 0.006**

B − 0.2925900 0.000** B 0.0036900* 0.000**
D − 0.1229000 0.001** D − 0.0197200 0.001**

D C 0.1229000 0.001** D C 0.0197200* 0.001**
MEAN X5 A C 0.0260500 0.026* MEAN Y5 A C − 0.1240900 0.029*

B C − 0.0233900 0.023* B C 0.1350700* 0.024*
C A − 0.0260500 0.026* C A 0.1240900* 0.029*

B 0.0233900 0.023* B − 0.1350700 0.024*
D 0.0925500 0.031* D 0.1001700* 0.041*

D C − 0.0925500 0.031* D C − 0.1001700 0.041*
MEAN X6 A C 0.2365600* 006** MEAN Y6 A C − 0.3986400* 0.002**

B C 0.3705200* 000** B C − 0.1757600* 0.000**
C A − 0.2365600* 006** C A 0.3986400* 0.002**

B − 0.3705200* 000** B 0.1757600* 0.000**
D − 0.2465500* 004** D 0.0693200* 0.001**

D C 0.2465500* 004** D C − 0.0693200* 0.001**
Note: Only significant results are shown
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impression materials have been observed [20]. Notably, 
UV disinfection, glutaraldehyde chemical disinfection, 
and NaOCl had distinct effects on dimensional stability 
compared to the control group. The statistical analysis 
conducted in this study indicated significant differences 
in polyether impressions. Among the three disinfect-
ing materials, 2% Glutaraldehyde and UV rays showed 
the lowest dimensional change. The results of the pres-
ent study show that disinfection with 2% glutaraldehyde 
and UV rays can be used as an alternative disinfection 
method for polyether impression materials.

Furthermore, the results demonstrated notewor-
thy variations among the four groups (A, B, C, and D) 
regarding their dimensional stability. A highly significant 
difference (P < 0.01) was observed among the groups in 
the X-axis analysis. This indicates that the dimensional 
stability of polyether impressions differed significantly 
between the control group (no disinfectant) and the 
groups subjected to chemical or UV disinfection. Simi-
larly, a significant difference (P = 0) emerged between the 
groups in the Y-axis analysis, indicating that at least one 
group exhibited considerable deviation from the others 
in terms of dimensional stability along the Y-axis. These 
results suggest that selecting a chemical or UV-based dis-
infection method significantly influences the dimensional 
stability of polyether impressions. This highlights the 
importance of choosing appropriate disinfection meth-
ods to maintain the integrity of polyether impressions.

In the examination of distances along the x-axis, sig-
nificant variations emerged in pairwise comparisons 
involving Group C. Distances X1, X4, X5, and X6 exhib-
ited statistically significant differences when compared 
to Groups A, B, and D. These findings suggest that 
the dimensional stability of the polyether impression 
material in Group C was influenced by the disinfection 
method employed, leading to specific variations in dis-
tance. It is crucial to highlight that non-significant dif-
ferences were observed in the remaining comparisons, 
indicating a similarity in dimensional stability among 
the groups. Likewise, in the analysis of distances along 
the Y-axis, Group C demonstrated significant dispari-
ties in distances Y1, Y4, Y5, and Y6 when compared to 
Groups A, B, and D. This implies that the choice of disin-
fection method affected the dimensional stability of the 
polyether impression material at these distances along 
the Y-axis. Again, non-significant differences were noted 
in the remaining comparisons, indicating comparable 
dimensional stability among the groups. A study con-
ducted by Williams et al. explored the linear dimensional 
accuracy of three elastomeric impression materials (poly-
ether, addition silicone, and condensation silicone) at var-
ious time intervals. The results indicated that polyether 
exhibited outstanding dimensional stability and the low-
est degree of shrinkage [21]. This research demonstrates 

that the chemical disinfection method used in Group C 
had a significant impact on the dimensional stability of 
the polyether impression material at specific distances 
along the X- and Y-axes. These results offer important 
insights into the efficacy of disinfection methods in pre-
serving the dimensional stability of dental impression 
materials, thereby enhancing our understanding of opti-
mal dental procedures.

The analysis results, which considered deviation dis-
tances along both the X- and Y-axes, revealed statisti-
cally significant variances in the deviation distances for 
specific comparisons. Specifically, in the X-axis, group 
C (treated with NaOCl) showed significant differences 
compared to groups A, B, and D for several deviation dis-
tances (X1, X4, X5, and X6). However, the other compar-
isons were not statistically significant (p > 0.05). Similarly, 
on the Y-axis, group C exhibited substantial differences 
from groups A, B, and D for certain deviation distances 
(Y1, Y4, Y5, and Y6), whereas the other comparisons 
were non-significant. This study suggests that the choice 
of disinfection method, specifically NaOCl in this case, 
may impact the dimensional stability of polyether 
impression materials in certain situations. However, this 
also indicates that there are instances in which the choice 
of disinfection method may not have a significant effect. 
Overall, this study provides valuable insights into how 
different disinfection methods affect the dimensional sta-
bility of polyether impression materials, highlighting spe-
cific scenarios where notable differences were observed. 
Various techniques, such as immersion and spraying, 
have proven effective in disinfecting impression material 
surfaces at varying concentrations and application times. 
Numerous studies have explored the impact of different 
disinfectants on the dimensional stability of various den-
tal impression materials, including polyether [22]. The 
null hypothesis was therefore accepted as no significant 
differences were found with the applied techniques and 
materials.

The study had various limitations, as follows:

1.	 The study was performed in vitro, which differs from 
the clinical scenario, and factors related to clinical 
settings were not considered.

2.	 The study included only polyether impression 
materials; other materials and techniques were not 
investigated.

3.	 A single non-blinded investigator performed all 
laboratory procedures, which could have led to 
errors and bias.

In conclusion, this in vitro study offers valuable insights 
into the effects of chemical and UV disinfection on the 
dimensional stability of polyether impression materials. 
These findings contribute to a broader understanding 
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of disinfection protocols in dental procedures and may 
inform practitioners regarding considerations for main-
taining the accuracy of impressions in clinical settings. 
Further research and clinical validation may be necessary 
to contextualize these findings within the broader scope 
of dental practice.

Conclusion
The following conclusions were drawn within the limita-
tions of the study.

1.	 Impressions using polyether consistently produced 
master casts with measurements closely aligned to 
the reference model, which remained within clinical 
limits.

2.	 Among the three disinfection methods, chemical 
disinfection (1% sodium hypochlorite immersion) 
and physical disinfection (20-minute exposure to UV 
rays) proved more reliable than the other disinfection 
methods.

3.	 The dimensional changes observed in the polyether 
impression material specimens were within the 
acceptable range of the maximum linear dimensional 
changes (%) recommended by ISO 4823.
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