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There are doubts persisting in dentistry concerning the accuracy of elastomeric materials on repeated pours of 
impressions, since their introduction in 1950s. Greatest accuracy with all impression materials is obtained when 
the impressions are poured immediately. The accuracy of elastomeric impression materials on repeated pours is 
reviewed in this article. 
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Polymerization shrinkage and deformities associated 
with distortion have long remained the problematic 
aspect of elastomeric impression materials, regarding 
the accuracy and stability. Due to various difficulties 
the impressions may not be poured immediately. Hence 
the dimensional accuracy and stability of impressions 
also depend on the storage conditions, when the 
pouring is delayed or repeated later and also the 
distortion of the impression material during the retrieval 
of stone casts, influences the dimensional accuracy of 
the subsequent casts, when multiple casts are poured 
in the same impression.[1,2] ADA specification Number 
19 recommends a maximum negative change in 
dimension to be 0.50% after a minimum of 24 h.[3] 

REVIEW OF LITERATURE 

Numerous investigations have been done regarding 
the effect of delayed and repeated pours on the accuracy 
of elastomeric impression materials. Gilmore, Schnell 
and Phillips[4] in a study on the accuracy of rubber 
impression materials concluded that the most accurate 
results were attained only when the impression was 
poured immediately. As a group, the distortion of 
condensation silicones was severe and storage was 
contraindicated. 

Stackhouse[5] studied the accuracy of stone dies made 
from rubber base impression materials and concluded 
that in all materials, bench setting generally caused 
the stone dies poured successively from the same 
impression to become increasingly shorter in length 
and thicker in diameter. The successively poured stone 

dies seemed to indicate that the hourly dimensional 
changes of the elastomers were greater than specified 
by the A. D. A specification No. 19. 

Sawyer et al[6] studied the accuracy of casts produced 
from three classes of elastomeric impression materials. 
They concluded that polyether was the only material, 
where a second accurate cast in the same impression 
or a delayed pour after a week, produced essentially 
the same accuracy, compared to that of the cast poured 
immediately. The delayed excessive shrinkage of 
silicones did affect the second and delayed pours. 

Eames et al[3] in a study evaluated the accuracy and 
dimensional stability of elastomeric impression 
materials. They concluded that the new addition 
silicones exhibited the least change dimensionally. They 
were found to be statistically equivalent to polyether. 
They recommended that in situations, which preclude 
the immediate pouring of impressions only the stable 
materials should be selected. 

Lacy et al[7] investigated the time dependant accuracy 
of elastomeric impression materials and concluded that 
polyvinyl siloxanes were the most stable of elastomers. 
However, with putty wash system, they may reveal 
some loss of accuracy of dies produced by retrieval 
from multiple pours after 2-4 days. 

Marcinak and Draughn[8] evaluated the dimensional 
change in addition silicones by delaying the pouring 
of impressions from 2 h to one week. They concluded 
that these materials remained remarkably accurate even 
after one week, with the greatest change at any time 
being 0.3%. 

Williams et al[9] investigated the time dependent 
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dimensional stability of eleven commercially available 
elastomeric impression materials and found that the 
addition silicone materials exhibited excellent 
dimensional stability for all storage times. Delayed 
pouring of artificial stone in the impressions made 
with these materials should result in very little change 
in die accuracy.

 Johnson and Craig[2] studied the accuracy of few 
types of elastomeric impression materials as a function 
of model location, time of pouring and repetition of 
pouring. They found very little change in dimension 
among abutment preparation for all materials, for all 
times of pour and with repeated pouring. The addition 
silicones and polyethers were the least affected with 
delay of 1, 4 and 24 h in pouring the impression. 

Tjan et al[10] conducted a clinically oriented evaluation 
of the commonly used impression materials, by repouring 
the impressions at intervals of 6 hours and 24 h. Also 
a one week delayed pour was made for addition silicones 
and polyether. They concluded that the advantage of 
elastomeric impression material is that they may be 
poured serially (repeatedly) and will still maintain the 
accuracy. The impressions made of addition silicone 
and polyether was accurate after one week and possibly 
longer.

 The council on dental materials, Instruments and 
Equipment[11] in a status report on polyvinyl siloxane 
impression materials recommended that the advantages 
of using the polyvinyl siloxanes include: 
�	 The ability of the impression to be poured up after 

one hour or one day or for some products after one 
week without significant loss of accuracy 

�	 The possibility of repouring the impression a second 
time and producing an accurate cast. 

Tjan et al[12] evaluated the accuracy of monophase 
polyvinyl silicones and found that repeat pour at later 
time periods, did not affect the dimensional accuracy 
and stability of impression made with these materials. 

Anusavice et al[13] in a review of nonaqueous elastomeric 
impression materials reported that, additional silicones 
are the most dimensionally stable of all the existing 
materials. This unusual stability means that the 
impression does not have to be poured in stone 
immediately. In fact, these impressions are often sent 
to the laboratory to be poured. They also reported that 
the combination of excellent dimensional stability and 
superior elasticity of addition silicones mean that 
multiple casts made from the same impression, have 
the same degree of accuracy. 

Purk, Willes et al[14] studied the effects of different 
storage conditions on polyether and polyvinylsiloxane. 
Their study compared the effects of different time and 
temperature storage conditions, including temperature 
extremes of 66°C and 10°C, on the accuracy of addition 
silicone and polyether impressions. The greatest 

distortion generally occurred as a result of the 66°C 
temperature extreme. The authors therefore recommend 
that impressions be poured in stone according to 
manufacturers’ specifications before being shipped to 
a dental laboratory to prevent impressions being exposed 
to excessive temperatures. 

Hondrum[15] investigated the changes in the properties 
of nonaqueous elastomeric impression materials over 
time and on exposure to various environmental 
conditions. Materials investigated included a polyether 
impression material, a polysulfide material (light, regular 
and heavy consistencies) and an addition-reaction 
silicone material (light, regular, heavy and putty 
consistencies). Tests included viscosity of individual 
pastes, elastic recovery, working and setting times, 
strain in compression, dimensional change, creep 
compliance and tear energy. They concluded that 
although most batches of the materials and 
consistencies tested remained efficacious well past their 
designated shelf lives under a variety of storage and 
use conditions, separation of components was seen 
with polysulfide and addition silicone materials and 
some batches of polysulfide base paste and polyether 
reactor paste solidified in the tube. 

Thongthammachat, Moore et al[16] evaluated the 
influence on dimensional accuracy of dental casts made 
with different types of trays and impression materials 
and poured at different and multiple times. Two types 
of stock trays (plastic stock tray, perforated metal stock 
tray) and four types of custom tray materials (auto 
polymerizing acrylic resin, thermoplastic resin and 
four types of light-polymerized acrylic resins) were 
used with 2 types of impression materials (addition 
polymerizing silicone and polyether), to make 
impressions of a metal master model. Each tray and 
impression material was used to make 5 impressions. 
Casts were made by multiple pourings at 30 min, 6, 
24 h and 30 days after impression making. Using a 
measuring microscope, 12 distances were calculated 
based on measurements of eight reference points. The 
absolute value of the difference of each measurement 
was calculated, as was the corresponding measurement 
on the master model. They concluded that accurate 
casts could be made with either stock trays or custom 
trays. An impression made from polyether should be 
poured only once and within 24 h after impression 
making, because of the distortion of the material over 
time. Silicone impression material has better dimensional 
stability than polyether. 

DISCUSSION 

Accuracy of impressions with repeated pours is of 
interest clinically, because duplicate models are 
sometimes desired. Most of the studies carried out on 
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addition silicones including the monophase polyvinyl 
siloxanes showed that they were dimensionally accurate 
even upto one week. This is advantageous because 
multiple casts can be poured in the same impression 
upto one week without concern for dimensional 
inaccuracy.[1,2,7,9,12,14,16] These materials exhibit the least 
amount of distortion from loads imposed on the set 
materials. Thus pouring the impression, removing the 
casts several times will not alter the dimensional 
stability of the impression, even though a fairly 
substantial force is needed each time the cast is removed 
from the impression.[17] Polyethers were found to be 
statistically equivalent to addition silicones and 
exhibited the least change dimensionally. It is 
recommended that in situations which preclude the 
immediate pouring of the impressions, only the stable 
materials should be selected.[3,10] However, studies have 
reported that polyether should be poured only once 
and within 24 h after impression making.[16] One 
property that has a negative effect on polyether 
impression material is the absorption of water or fluids 
and the simultaneous leaching of the water soluble 
plasticizer. Thus the stored impression must be kept 
in a clean, dry and cool environment to maintain its 
accuracy.[17] 

If maximal accuracy is to be maintained, whenever a 
polysulphide or a condensation silicone is employed 
the stone die or cast should be constructed within the 
first 30 minutes after removal of the impression from 
the mouth, even when putty wash technique is used. 
Likewise, some of the condensation silicones take much 
longer to reach a maximum contraction than 
polysulphides, addition silicones or polyethers.[18] In 
addition both polysulphides and condensation silicones 
lose polymerization byproducts water and alcohol 
respectively thereby producing poor results.[17] 

Purk et al[14] studied the effect of different storage 
conditions on polyether and polyvinysiloxane and 
recommend that impressions be poured in stone before 
being shipped to a dental laboratory to prevent 
impressions being exposed to excessive temperature. 
In a study conducted on the change of properties of 
nonaqueous elastomeric impression materials over time 
and on exposure to various environmental conditions, 
it was concluded that although most batches of the 
materials and consistencies tested remained efficacious 
well past their designated shelf lives under a variety 
of storage and use conditions, separation of components 
was seen with polysulfide and addition silicone 
materials and some batches of polysulfide base paste 
and polyether reactor paste solidified in the tube.[15] 

CONCLUSION 

It is evident that all materials change dimensionally 
over time. The present review on the accuracy of 

elastomeric impression materials on repeated pours 
would suggest that addition silicones and polyethers 
to a certain extent were least affected with delay in 
pouring the impression. However, since condensation 
silicones and polysulphide materials are not 
dimensionally stable, the time interval between pours 
should not be greater than 30 min and repouring would 
result in significant loss of accuracy. 

Addition silicones are the most versatile, widely used, 
dimensionally accurate and stable of all materials 
followed by polyethers This stability exhibited by both 
these materials suggest that, these impressions do not 
have to be poured with gypsum products immediately. 

BIBLIOGRAPHY 

1.	 Ciesco JN, Malone WF, Sandrik JL, Mazur B. Compari
son of elastomeric impression materials used in fixed 
prosthodontics. J Prosthet Dent 1981;45:89-94. 

2.	 Johnson GH, Craig RG. Accuracy of four types of 
rubber impression materials compared with time of 
pour and repeat pour of models. J Prosthet Dent 
1985;53:484-90. 

3.	 Eames WB, Wallace SW, Suway NB, Roger LB. Accu
racy and dimensional stability of elastomeric impres
sion materials. J Prosthet Dent 1979;42:159-62. 

4.	 Gilmore WH, Schnell RJ, Phillips RW. Factors influenc
ing the accuracy of silicone impression materials. J 
Prosthet Dent 1959;9:304-14. 

5.	 Stackhouse JA Jr. The accuracy of stone dies made 
from rubber impression materials. J Prosthet Dent 
1970;24:377-86. 

6.	 Sawyer HF, Dilts WE, Aubrey ME, Neiman R. Accu
racy of casts produced from the three classes of elas
tomeric impression materials. J Am Dent Assoc 
1974;89:644-8. 

7.	 Lacy AM, Fukui H, Bellman J, Jendersen MD. Time 
dependent accuracy of elastomer impression materi
als Part II: Polyether, polysulphide and polyvinyl si
loxanes. J Prosthet Dent 1981;45:329-33. 

8.	 Marcinak CF, Draughn RA. Linear dimensional change 
in addition silicone impression material. J Prosthet 
Dent 1982;47:411-3. 

9.	 Williams PT, Jackson DG, Bergman W. An evaluation 
of the time dependent dimensional stability of eleven 
elastomeric impression materials. J Prosthet Dent 
1984;52:120-5. 

10.	 Tjan AH, Whang SB, Tjan AH, Sarkissian R. Clinically 
oriented evaluation of the accuracy of commonly used 
impression material. J Prosthet Dent 1986;56:4-8. 

11.	 Vinyl Polysiloxane impression material: A status re
port. Council on Dental materials, Instruments and 
equipment. J Am Dent Assoc 1990;120:595-600. 

12.	 Tjan AH, Nemetz H, Nguyen LT, Contino R. Effect of 
tray space on the accuracy of monophase polyvinyl 
siloxanes. J Prosthet Dent 1992;68:19-21. 

13.	 Anusavice KJ. Phillips science of dental materials. 10th 

ed. WB Saunders Co: Philadelphia; 1996. p. 161-2. 
14.	 Purk JH, Willes MG, Tira DE, Eick JD, Hung SH. The 

The Journal of Indian Prosthodontic Society | June 2006 | Vol 6 | Issue 2 7 0  

[Downloaded free from http://www.j-ips.org on Friday, March 24, 2017, IP: 49.206.1.43]



CMYK71

Shetty P, et al.: Accuracy of elastomeric impression 

effects of different storage conditions on polyether and time. J Prosthodont 2002;11:98-108. 
and polyvinylsiloxane impressions. J Am Dent Assoc 17. Anusavice KJ. Phillips science of dental materials. 11th 

1998;129:1014-21. ed. 1st Indian reprint. Saunders Co: 2003. p. 224. 
15.	 Hondrum SO. Changes in properties of nonaqueous 18. Phillips RW. Skinner’s Science of dental materials. 8th 

elastomeric impression materials after storage of com- ed. WB Saunders Co: 1982. p. 147. 
ponents. J Prosthet Dent 2001;85:73-81. 

16.	 Thongthammachat S, Moore BK, Barco MT 2nd, Hovijitra 
S, Brown DT, Andres CJ. Dimensional accuracy of den- Source of Support: Nil, Conflict of Interest: None declared.
tal casts: Influence of tray material, impression material 

JIPS on Web 
from www.journalonweb.com/jipsfrom www.journalonweb.com/jipsfrom www.journalonweb.com/jipsfrom www.journalonweb.com/jipsfrom www.journalonweb.com/jips

Journal of Indian Prosthodontic SocietyJournal of Indian Prosthodontic SocietyJournal of Indian Prosthodontic SocietyJournal of Indian Prosthodontic SocietyJournal of Indian Prosthodontic Society accepts articlesaccepts articlesaccepts articlesaccepts articlesaccepts articles
electronically. Check the following steps:electronically. Check the following steps:electronically. Check the following steps:electronically. Check the following steps:electronically. Check the following steps:

11111 RegistrationRegistrationRegistrationRegistrationRegistration
• Register from www.journalonweb.com/jips as a new author 
• Two-step self-explanatory process 

22222 New article submissionNew article submissionNew article submissionNew article submissionNew article submission
• Prepare your files (Article file, First page file and Images, if any) 
• Login into your area 
• Click on ‘Online Submission’ under ‘New Article’ 
• Follow the steps (three steps for article without images and five 

for with images) 
• On successful submission you will receive an acknowledgement 

quoting the manuscript numbers 

33333 Tracking the progressTracking the progressTracking the progressTracking the progressTracking the progress
• Click on ‘In Review Process’ under ‘Submitted Articles’ 
• The table gives status of the article and its due date to move 

to next phase 
• More details can be obtained by clicking on the Manuscript ID 
• Comments sent by the editor and referee will be availalbe 

from these pages 

44444 Submitting a revised articleSubmitting a revised articleSubmitting a revised articleSubmitting a revised articleSubmitting a revised article
• Click on ‘In Review Process’ under ‘Submitted Articles’ 
• Click on ‘Modify/Add Files’ 
• Submit revised copy of your article in area ‘New Article File’ 
• Click on ‘Revision Done’ 
• You can also modify Article Title, Article Type and Images 

from this area 

55555 Checking proofsChecking proofsChecking proofsChecking proofsChecking proofs
• Click on ‘For Proofs’ under ‘Submitted Articles’ 
• Click on ‘Check Proofs’ 
• Article files can be downloaded and then corrected proofs can 

be uploaded from this area 

AdvantagesAdvantagesAdvantagesAdvantagesAdvantages
• Any-time, any-where access 
• Faster review 
• Cost saving on postage 
• No need for hard-copy submission (except on 

acceptance images should be sent) 
• Ability to track the progress 
• Ease of contacting the journal 

• Submission of new articles with images 
• Submission of revised articles 
• Checking of proofs 
• Track the progress of article in review process 

FacilitiesFacilitiesFacilitiesFacilitiesFacilities

Requirements for usageRequirements for usageRequirements for usageRequirements for usageRequirements for usage
• Computer and internet connection 
• Web-browser (preferably newer versions - IE 

5.0 or NS 4.7 and above) 
• Cookies and javascript to be enabled in web-

browser 

HelpHelpHelpHelpHelp
• Check Frequently Asked Questions (FAQs) on 

the site 
• In case of any any difficulty contact the editor 

Online submission checklistOnline submission checklistOnline submission checklistOnline submission checklistOnline submission checklist
• First Page FileFirst Page FileFirst Page FileFirst Page FileFirst Page File (text/rtf/doc/pdf file) with title 

page, covering letter, acknowledgement, etc. 
• Article FileArticle FileArticle FileArticle FileArticle File (text/rtf/doc/pdf file) with text of 

the article, beginning from Abstract till 
References (including tables). Limit the file size 
to 400 kb 

• ImagesImagesImagesImagesImages (jpeg, tiff, gif, bmp, png, eps, etc.): 
Submit good quality colour images. Each image 
should be less than 100 kb in size 

The Journal of Indian Prosthodontic Society | June 2006 | Vol 6 | Issue 2 7 1  

[Downloaded free from http://www.j-ips.org on Friday, March 24, 2017, IP: 49.206.1.43]


