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Abstract: Aim of the work: To evaluate and compare the dimensional changes of three different elastomeric impression materials after 
poured at different time intervals by using three-dimensional (3D) laser scanner and image software program. Materials and methods: 
The 3 groups of elastomeric impression materials used.The45 Impressions, 15 with vinylpolysiloxane, 15 with polyether and 15 with 
vinylsiloxanether, of typodont model, poured in Type IV stone after1 hour, 1 day and 1 week. The model and casts were digitized by 
three-dimensional (3D) laser scanner. Premium software superimposed a standard model with the mastercasts and the difference 
between the images analyses. Results and Conclusions: All reference points on the master casts obtained from all elastomeric impression 
materials after one hour and one day showed little changes than the standard model. Concerning the time intervals for pouring the 
elastomeric impression materials. Both polyether and vinylsiloxanether showed significant changes of difference points after one week 
of pouring the impressions. The vinylpolysiloxane impression material doesn’t showed these changes after one week which means that 
its dimensional stable than the other one. 
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1. Introduction 
 
The clinical success of prosthodontic procedures is 
dependent, in part, upon the dimensional accuracy of 
elastomeric impression materials and the impression 
procedures. It is important that the model of the oral cavity 
is an accurate three dimensional replica, because the 
prosthesis is made on this model and therefore, it directly 
effects the fit of the indirect restoration.[1] 
 
All elastomeric impression materials experience shrinkage 
during setting.[2] 
 
For this reason, dimensional stability of impression 
materials has been widely discussed in the dental 
literature.[3] 
 

There appears to be no consensus in the literature on the 
measuring device that should be used to evaluate the 
accuracy of impression materials. 
 
Measurement of the dimensional changes of impression 
materials requires accurate equipment. Previously, some 
studies evaluate dimensional changes associated with 
different impression material where the linear distance 
between two reference points is measured manually by 
microscopes and calipers.[1] 
 
Today’s three-dimensional (3D) sensor technology provides 
new potential alternatives to replace the manual 
measurements. 
 

In this study was evaluate and compare of dimensional 
accuracy of elastomeric impression materials by using three-
dimensional (3D) laser scanner with special software, after 
poured at different time intervals. 
 
2. Materials and Methods  
 
This study had been done in the Removable Prosthodontic, 
Faculty of Dentistry, Alexandria University and R+K 
CAD/CAM Technologie GmbH & Co. KG Berlin 
(Germany). 
 
This in-vitro study was conducted on maxillary dentulous 
typodont model to evaluate and compare the dimensional 
changes of three different elastomeric impression materials 
after poured the impressionsat 1 hour, 1 day and 1 week by 
using a 3D laser scanner and Premium software. 
 
A total of 45 master casts were obtained from 3 groups of 
medium-body elastomeric impression materials were 
divided equally into 15 specimens each:  
 
Group I: The stone casts poured from vinylpolysiloxane 
impression material. 
 
Group II: The stone casts poured from Polyether impression 
material. 
 
Group III: The stone casts poured from vinylsiloxanether 
impression material. 
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Each group was subdivided equally into three subgroups of 
5 specimens each: 
Subgroup A: The master casts obtained from poured after 1 
hour. 
Subgroup B: The master casts obtained from poured after 1 
day. 
Subgroup C: The master casts obtained from poured after 1 
week. 
 
In the present study the maxillarydentulous typodont jaw, 
was used as a standard model. Which modified by making 
five reference points, by using dental milling machine, to 
make holes with 1.0 mm depth and 1.0 mm width on the 
five marked points (Reference Points) Fig.(1): 
1) Mesial triangular fossa of right first molar tooth (RFM). 
2) Mesial triangular fossa of left first molar tooth (LFM). 
3) Cingulum of right central incisor (RCI). 
4) Anterior median palatine region of standard model 

(AMP). 
5) Posterior median palatine region of standard model 

(PMP). 
 
Autopolymerized acrylic resin custom tray of thickness 3mm 
was fabricated over spacer uniformly 4mm from base plate wax 
to provide space in between the occlusal surface of teeth and 
inner tray walls, and four stoppers were cut out in spacer, to 
ensure uniform thickness of the impression material and 
enabled accurate positioning of the tray. Then tray was 
perforated, and leaved at least 24 hours before the impressions 
to allow them to become dimensionally stable, and the spacer 
was removed by scalpel knife from tray. 
 
On the custom tray, the tray adhesive supplied by the 
elastomeric impression materials manufacturer was thinly 
and evenly applied over the inner surface and extending on 
the periphery of the tray, the adhesive was allowed to dry 
before the impressions were made. 
 
The elastomeric impression materials were mixed according 
to the manufacturers specifications. The Vinylpolysiloxane 
(Elite® HD+ Monophase)and Vinylsiloxanether(Identium® 
Medium) impression materials, mixed byusing auto mixing 
1:1 cartridge and an automatic dispensing gun, the suitable 
amount were injected into the tray. The tray was then seated 
on standard model and held in place to setting time of 
manufacturers’ instructions. The Polyether(ImpregumTM 

Soft) impression material, mixed by the hand mix technique, 
then loaded in the tray, then seated on the standard model, 
and held in place according to setting time of 
manufacturers’ instruction. 
 
The manufacturers’ setting time was doubled to compensate 
for impression fabrication at room temperature instead of 
the mouth temperature. After that, the tray was separated 
from the model. 
 
The same steps were repeated by same tray to three 
elastomeric impression materials, and impression was stored 
to 1 hour, 1 day and 1 week in incubator temperature (25°C) 
before poured. 
 
After that was poured with extra-hardstone (Type IV, Elite® 
rock).The mixture was hand spatulated with a round end, 
stiff blade spatula for 60 seconds, followed by mixing under 
vacuum mixer for 30 seconds to avoid any air bubbles 
entrapment. The mixture was poured on a vibrator and 
allowed to complete set after that pouring base and 
trimming excess. After hardening of the stone, the cast was 
separated from tray, and impression material was removed 
from tray and the tray was cleaned. 
 
The same steps were repeated to all elastomeric impression 
materials in order to obtain master stone casts poured after 1 
days and 1 week. 
 
The standard model and all the master stone casts were 
digitized automatically by using the 3D laser scanner 
(Activity Scanner), finally, computer-aided design(CAD) 
software(Smart Optic) was used to produce virtual3D 
images of the model and casts, then saved in fully-open STL 
files. The virtual3Dimages from the digitizer were processed 
with special software (Premium Software). Where the 3D 
image of the standard model was superimposed and 
automatic alignment with one of the 3D images of the 
master stone casts, then can see the different colors. 
Fig.(2)On the two aligned images were set of measured 
point in the center of the holes of five reference points. 
Fig.(3)Then the difference between the reference points was 
calculated automatically. This superimposition were 
repeated for each master stone casts and differences were 
calculated. Fig.(4) 
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3. Results 
 
Data were fed to the computer and analyzed using IBM 
SPSS software package version 20.0. Quantitative data were 
described using range (minimum and maximum), mean and 
standard deviation. Significance of the obtained results was 
judged at the 5% level. 
 

Table (1) Show the comparison of the mean reference points 
changes in (fractional mm), of vinylpolysiloxane impression 
material in the all periods of observations. There were 
insignificant changes of positions of reference points of the 
casts obtained from vinylpolysiloxane impression material 
after 1 hour, after 1 day and after 1 week. 
 

Table 1: Comparison between the reference points changes in (frcational mm) of Vinylpolysiloxane impression material after 
all periods of observations. 

Reference points measurement in (mm) After 1 hour After 1 day After 1 week P1 P2 P3 
  RFM    

0.128 0.103 0.515 
     Min. – Max. 0.115-0.298 0.231-0.265 0.185-0.582 

Mean difference ± SD. 0.1982±0.042 0.2116±0.058 0.226±0.180 
  LFM    

0.381 0.071 0.129 
Min. – Max. 0.068-0.172 0.066-0.156 0.065-0.654 
Mean difference ± SD. 0.1622±0.033 0.184±0.038 0.201±0.263 

  RCI    

0.061 0.068 0.107 
Min. – Max. 0.068-0.125 0.027-0.214 0.033-0.569 
Mean difference ± SD. 0.0992±0.029 0.1858±0.072 0.2010±0.244 

  AMP    

0.316 0.097 0.297 
Min. – Max. 0.112-0.542 0.24-0.624 0.576-0.662 
Mean difference ± SD. 0.279±0.167 0.302±0.238 0.338±0.069 

  PMP    

0.201 0.091 0.324 
Min. – Max.                     0.121-0.53 0.183-0.523 0.107-0.611 
Mean difference ± SD. 0.1862±0.095 0.2088±0.018 0.224±0.041 

p1: p value for comparing between After 1 hour and After 1 day   RFM: Right first molar tooth. 
p2: p value for comparing between After 1 hour and After 1 week   LFM: Left first molar tooth. 
p3: p value for comparing between After 1 day and After 1 week   RCI: Right central incisor. 
*: Statistically significant at p ≤ 0.05     AMP: Anterior median palatine. 

PMP: Posterior median palatine. 
 
Table (2) Show the comparison of the mean reference points changes in (fractional mm), of polyether impression material in 
the all periods of observations. There were insignificant changes of positions of reference points of the casts obtained from 
polyether impression material after 1 hour and 1 day. While there was significant changes of these reference points after 1 
week. 
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Table 2: Comparison between the reference points changes in (frcational mm) of polyether impression material after all 
periods of observations. 

Reference points measurement in (mm) After 1 hour After 1 day After 1 week P1 P2 P3 
  RFM    

0.150 0.021* 0.044* 
     Min. – Max. 0.067-0.18 0.25-0.323 0.087-0.426 

Mean difference ± SD. 0.1802±0.049 0.238±0.031 0.3184±0.139 
  LFM    

0.101 0.0021* 0.038* 
Min. – Max. 0.097-0.293 0.119-0.191 0.068-0.587 
Mean difference ± SD. 0.179±0.073 0.2358±0.030 0.3034±0.216 

  RCI    

0.062 0.013* 0.032* 
Min. – Max. 0.003-0.158 0.031-0.19 0.107-0.481 
Mean difference ± SD. 0.0919±0.063 0.1864±0.062 0.287±0.148 

  AMP    

0.131 0.013* 0.011* 
Min. – Max. 0.0848-0.681 0.146-0.88 0.176-0.814 
Mean difference ± SD. 0.25996±0.241 0.3162±0.307 0.5162±0.279 

  PMP    

0.108 0.006* 0.021* 
Min. – Max.                     0.012-0.598 0.146-0.781 0.143-0.742 
Mean difference ± SD. 0.2540±0.190 0.3062±0.105 0.539±0.197 

p1: p value for comparing between After 1 hour and After 1 day   RFM: Right first molar tooth. 
p2: p value for comparing between After 1 hour and After 1 week   LFM: Left first molar tooth. 
p3: p value for comparing between After 1 day and After 1 week   RCI: Right central incisor. 
*: Statistically significant at p ≤ 0.05     AMP: Anterior median palatine. 

PMP: Posterior median palatine. 
 
Table (3) Show the comparison of the mean reference points changes in (fractional mm), of vinylsiloxanether impression material in the 
all periods of observations. There were insignificant changes of positions of reference points of the casts obtained from vinylsiloxanether 
impression material after 1 hour and 1 day. While there was significant changes of these reference points after 1 week only in two 
reference points. 
 
Table 3: Comparison between the reference points changes in (frcationalmm) of vinylsiloxanether impression material after 

all periods of observations. 
Reference points measurement in (mm) After 1 hour After 1 day After 1 week P1 P2 P3 
  RFM    

0.265 0.087 0.042 
     Min. – Max. 0.015-0.239 0.069-0.298 0.137-0.211 

Mean difference ± SD. 0.1582±0.004 0.178±0.013 0.2498±0.032 
  LFM    

0.075 0.066 0.201 
Min. – Max. 0.013-0.248 0.019-0.211 0.148-0.378 
Mean difference ± SD. 0. 1311±0.014 0.141±0.068 0.2172±0.153 

  RCI    

0.614 0.107 0.321 
Min. – Max. 0.103-0.167 0.136-0.21 0.146-0.478 
Mean difference ± SD. 0.1308±0.031 0.1616±0.030 0.248±0.135 

  AMP    

0.165 0.003* 0.015* 
Min. – Max. 0.121-0.388 0.146-0.331 0.054-0.758 
Mean difference ± SD. 0.0506±0.025 0.0772±0.027 0.3224±0.273 

  PMP    

0.165 0.002* 0.011* 
Min. – Max.                     0.009-0.488 0.027-0.453 0.126-0.661 
Mean difference ± SD. 0.0688±0.136 0.0852±0.095 0.3562±0.243 

p1: p value for comparing between After 1 hour and After 1 day   RFM: Right first molar tooth. 
p2: p value for comparing between After 1 hour and After 1 week   LFM: Left first molar tooth. 
p3: p value for comparing between After 1 day and After 1 week   RCI: Right central incisor. 
*: Statistically significant at p ≤ 0.05     AMP: Anterior median palatine. 

PMP: Posterior median palatine. 
 
Table (4) Show the comparison between the studied elastomeric impression materials according to reference points after 1 hour, there 
was insignificant difference between the three materials in all reference points. 
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Table 4: Comparison between the studied materials according to reference points after 1 hour. 
Reference points Polyether Vinylpolysiloxane Vinylsiloxanether P1 P2 P3 

  RFM    

0.411 0.095 0.107 
     Min. – Max. 0.067-0.18 0.115-0.298 0.015-0.239 

Mean difference ± SD. 0.1802±0.049 0.1982±0.042 0.1582±0.004 
  LFM    

0.652 0.455 0.314 
Min. – Max. 0.097-0.293 0.068-0.172 0.013-0.248 
Mean difference ± SD. 0.179±0.073 0.1622±0.033 0.1311±0.014 

  RCI 0.003-0.158 
0.0919±0.063 

  

0.236 0.331 0.412 
Min. – Max. 0.068-0.125 0.103-0.167 
Mean difference ± SD. 0.0992±0.029 0.1308±0.031 

  AMP    

0.682 0.215 0.336 
Min. – Max. 0.0848-0.681 0.112-0.542 0.121-0.388 
Mean difference ± SD. 0.25996±0.241 0.279±0.167 0.2406±0.025 

  PMP    

0.321 0.113 0.105 
Min. – Max.                     0.012-0.598 0.121-0.53 0.009-0.488 
Mean difference ± SD. 0.2540±0.190 0.1862±0.095 0.2388±0.136 

p1: p value for comparing between Polyether and Vinylpolysiloxane  RFM: Right first molar tooth. 
p2: p value for comparing between Polyether and Vinylsiloxanether  LFM: Left first molar tooth. 
p3: p value for comparing between Vinylpolysiloxane and Vinylsiloxanether  RCI: Right central incisor. 
*: Statistically significant at p ≤ 0.05     AMP: Anterior median palatine. 

PMP: Posterior median palatine.
Table (5) Show the comparison between the studied materials according to reference points after 1 day, there was insignificant 
difference between the three materials in all reference points. 

Table 5:  Comparison between the studied materials according to reference points after 1 day. 
Reference points Polyether Vinylpolysiloxane Vinylsiloxanether P1 P2 P3 

  RFM    

0.365 0.312 0.081 
     Min. – Max. 0.25-0.323 0.185-0.582 0.069-0.298 

Mean difference ± SD. 0.278±0.031 0.226±0.180 0.178±0.013 
  LFM    

0.365 0.510 0.331 
Min. – Max. 0.119-0.191 0.066-0.156 0.019-0.211 
Mean difference ± SD. 0.2658±0.030 0.184±0.038 0.141±0.068 

  RCI    

0.582 0.425 0.362 
Min. – Max. 0.031-0.19 0.027-0.214 0.136-0.21 
Mean difference ± SD. 0.1864±0.062 0.1858±0.072 0.1616±0.030 

  AMP    

0.352 0.061 0.211 
Min. – Max. 0.146-0.88 0.24-0.624 0.146-0.331 
Mean difference ± SD. 0.4162±0.307 0.302±0.238 0.2772±0.027 

  PMP    

0.065 0.070 0.336 
Min. – Max.                     0.146-0.781 0.183-0.523 0.027-0.453 
Mean difference ± SD. 0.4062±0.105 0.2088±0.018 0.2452±0.095 

p1: p value for comparing between Polyether and Vinylpolysiloxane  RFM: Right first molar tooth. 
p2: p value for comparing between Polyether and Vinylsiloxanether  LFM: Left first molar tooth. 
p3: p value for comparing between Vinylpolysiloxane and Vinylsiloxanether  RCI: Right central incisor. 
*: Statistically significant at p ≤ 0.05     AMP: Anterior median palatine. 

PMP: Posterior median palatine.
 
Table (6) Show the comparison between the studied materials according to reference points after 1 week, there was 
insignificant difference between the three materials in all measurement points. There was insignificant difference between the 
three materials in all reference points. 
 

Table 6: Comparison between the studied materials according to points after 1 week. 
Reference points Polyether Vinylpolysiloxane Vinylsiloxanether P1 P2 P3 

RFM    

0.211 0.213 0.418 
Min. – Max. 0.087-0.426 0.185-0.682 0.137-0.211 

Mean difference ± SD. 0.3184±0.139 0.216±0.180 0.2498±0.032 
LFM    

0.107 0.132 0.411 
Min. – Max. 0.068-0.587 0.065-0.654 0.148-0.378 

Mean difference ± SD. 0.3034±0.216 0.201±0.263 0.2172±0.153 
RCI    

0.682 0.511 0.496 
Min. – Max. 0.107-0.481 0.033-0.569 0.146-0.478 

Mean difference ± SD. 0.287±0.148 0.2010±0.244 0.248±0.135 
AMP    

0.325 0.092 0.618 
Min. – Max. 0.176-0.814 0.576-0.662 0.054-0.758 

Mean difference ± SD. 0.5162±0.279 0.338±0.069 0.3724±0.273 
PMP    

0.021* 0.063 0.105 
Min. – Max. 0.143-0.742 0.107-0.611 0.126-0.661 

Mean difference ± SD. 0.539±0.197 0.224±0.041 0.3562±0.243 
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p1: p value for comparing between Polyether and Vinylpolysiloxane  RFM:Right first molar tooth. 
p2: p value for comparing between Polyether and Vinylsiloxanether  LFM: Left first molar tooth. 
p3: p value for comparing between Vinylpolysiloxane and Vinylsiloxanether  RCI: Right central incisor. 
*: Statistically significant at p ≤ 0.05     AMP: Anterior median palatine. 

PMP: Posterior median palatine.
4. Discussion 
 
The overall goal of a dental impression is to produce a three 
dimensional exact negative replica of hard and soft tissue of 
the oral cavity.[4]The most critical properties of elastomeric 
impression materials are accuracy, dimensional stability, 
and tear strength (elastic recovery).[5] 
 
The aim of this laboratory study was conducted onmaxillary 
dentulous typodont model to evaluate and compare the 
dimensional changes of three different elastomeric 
impression materials after poured 45 impressionsat 1 hour, 1 
day and 1 week by using three-dimensional (3D) laser 
scanner and three-dimensional superimpositional software. 
 
In most of the studies reported in literature so far, precision 
measurement was done using instruments such as travelling 
microscope,[6,7] micrometer,[8] vernier caliper,[9] and 
laser probes. There have been very few studies to this date 
assessing the accuracy of impression materials using the 
laser digitizers. In the present study was used 3D laser 
scanner to assess dimensional accuracy of casts that 
obtained from elastomeric impression materials.  
 
The scanning laser 3Dscanner can delineate x, y and z 
coordinates from a specimen without actually contacting the 
surface. The digitizer automatically tracks coordinates with 
precision and stores data as the number of points on a 
surface.[1] 

 
All elastomeric impression materials experience shrinkage 
during setting.[10]Rearrangement of the bonds and release 
of volatile byproducts during polymerization account for the 
shrinkage.[11] 

 
Custom trays provide uniformity of materials which 
minimizes the dimensional changes that might distort an 
impression. Gilmore [12] explained the use of custom tray 
produced dies that were much more accurate than the stock 
trays.  
 
Accuracy decreased as the thickness of material increased so 
material should be uniform all over the surface. De Araujo, 
assessed the effect of material bulk and undercuts on the 
accuracy of impression materials. [7] 

 
The results of the present study showed that there was a 
statistically insignificant difference between mean 
difference of the casts obtained from the vinylpolysiloxane 
impression material in all of periods of observations, the 
deviation of the reference points of master casts from the 
standard model could be due to continued polymerization 
shrinkage, but these were relatively small. In polyether 
impression material was found statistically significant 
difference, with increase in mean difference when 
comparing after 1 hour with data of after 1 week, and when 
comparing after 1 day with after 1 week. Dimensional 
stability of impression material was noted, but should be 
poured only once within 1 day after impression making 

because of the distortion of the material that occurs over 
time (after 1 week). The reason of distortion due to 
absorption of water and leaching out of water soluble 
plasticizers. Thus, leading to further shrinkage of 
impressions. (13) 

 
In case of vinylsiloxanether, show statistically insignificant 
difference in all mean difference expect in two reference points 
which has statistically significant difference, with excessive 
increase in difference measurement, when comparing after 1 
hour with after 1 week and when comparing after 1 day with 
after 1 week.  
 
The results were in agreement with Rodriguez in vitro study 
who concluded that polyvinylsiloxane was dimensionally 
stable impression material.[1] 
 
Earlier studies also were in harmony with these findings 
since they indicated that polyvinylsiloxane have 
demonstrated very good dimensional accuracy.[3,15-
19]Whereas, my finding was in disagreement with the work 
of others who reported that polyethers were more accurate 
than polyvinylsiloxane materials.[20]Ritter 2000[21] and 
Panichuttra1991.[17] 
 
5. Conclusions 

 
1) All reference points on the master casts obtained from all 

elastomeric impression materials after one hour and one day 
showed little changes than the standard model. 

2) Concerning the time intervals for pouring the elastomeric 
impression materials. Both polyether and vinylsiloxanether 
showed significant changes of difference points after one 
week of pouring the impressions. 

3) The vinylpolysiloxane impression material doesn’t showed 
these changes after one week which means that its 
dimensional stable than the other one. 
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