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Abstract

Background: Performance of newly introduced modified silicone based impression materials
regarding dimensional stability and the capability of surface detail reproduction remains to be
known.

Objective: To compare the dimensional stability and surface detail reproduction of addition
silicone and condensation silicone impression materials.

Materials and methods: This is an in-vitro study, total 80 impressions were taken (40

impressions of addition silicone and 40 impressions of condensation silicone impression material)
of a standard stainless steel die. Dimensional stability was evaluated at 30 minutes, 24 hours and

48 hours of impression making by the use of a travelling microscope and surface detail

reproduction was evaluated at 10 minutes of impression making by the use of stereomicroscope.

Data were processed and analyzed using SPSS. Significance test was done using unpaired‘t’ test

and Chi square (1) test.

Results: Addition silicone and condensation silicone impression materials had no significant
difference (p>0.05) in surface detail reproductions at 10 minutes and dimensional stability at 30
minutes of impression making but at 24 hours and 48 hours of impression making dimensionally
stability was significantly higher (p<0.05) in addition silicone than that of condensation silicone
impression materials.

Conclusion: Addition silicone impression materials have better dimensional stability than
condensation silicone impression materials in terms of storage and similar surface detail
reproduction capacity at 10 minutes of impression making.
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Introduction Some silicone impression materials undergo

changes with time; for example, a material
Accurate reproduction of the prepared tooth  may be highly dimensionally accurate soon
and other oro-dental structure is of critical  after its initial polymerization but less
importance in the fabrication of a fixed or  accurate after storage for a period due to
removable  restorations  or  prostheses.  evaporation of its by product. Dentists may
Inaccuracies in the replication process will  have to wait for considerable time for pouring

ultimately have an adverse effect on the fit  impressions; therefore, it is important that an
and adaptation of the final restoration.
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impression material should be dimensionally
stable"*?.

Silicone impression materials are supplied in
different viscosities: very high viscosity/putty,
heavy viscosity, medium viscosity and low
viscosity. The optimum mixture for accurate
impression making is to use as little low
viscosity material as possible to capture the
fine details of the prepared margin, while the
mass of the impression material should be
made with very high viscosity/putty.
Dimension stability of wash impression
mainly depends on very high viscosity/putty”.
Putty material was developed to overcome the
polymerization shrinkage of the condensation
silicone impression materials. Besides acting
as a tray material this putty is also used for
border moulding of complete denture and
obturators’.

Silicone impression materials are
hydrophobic to make hydrophilic internal
surfactant as “nonylphenoxy polyethanol”
added to addition silicone’. For ease and
comfort of the patient; putty material are also
available as fast setting and as soft putty to
increase the flexibility for easy removal from
the undercuts *’ . These newer formulations
silicone impression materials dimensional
stability and the capability of surface detail
reproduction remains to be known. Therefore
the purpose of the study was to compare the
dimensional stability and surface detail
reproduction of addition silicone and
condensation silicone impression materials.

Materials and methods

In this study, addition silicone and
condensation silicone putty impression
material of were assessed for dimensional
stability and surface detail reproduction. Total
80 impressions were obtained from standard
stainless steel die (40 impressions in group A
and 40 impressions in group B) were taken as
sample of the study and the materials used are
shown in Table I. Sample selection was done
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on the basis of inclusion criteria which are
freshly prepared impression; the impression
without any surface roughness during removal
from the test block and exclusion criteria was
deformed impression; impression containing
pits, voids and marginal defects.

A round stainless steel die was used for
testing the dimensional stability and surface
detail reproduction of the impression® shown
in Fig: 1.

Impressions of addition silicone putty and
condensation silicone putty impression
material were dispensed and mixed according
to manufacturers’ recommendations.

The mixed material was placed on the marked
surface of the die after placing the round
metal ring. The stainless steel tray was then
placed over the impression. A gradual
constantly increasing pressure was applied to
the tray in order to expel the excess material
till it completely seats on the ring and a
weight of 1kg was placed over the tray. This
whole assembly was immediately transferred
to a water bath at 32+2m C ®°. The
impressions were allowed to set for 3 minutes
longer than the recommended time of setting
to assure the complete polymerization.
Afterward impression was separated along
with the ring and perforated tray. Impressions
with inclusion criteria were selected as a
sample of the study. These selected
impressions were numbered and stored in a
normal room temperature and humidity.

The XX’ distance of middle horizontal line at
different interval of time (30 minutes, 24
hours and 48 hours) was measured on the
selected impressions. This measurement was
done 3 times to the nearest 0.0lmm at original
magnification x10 using a travelling
microscope and average value of 3 measured
length was taken. This average length was
compared with the measurement of the same
line on the standard stainless steel die used to
make the impressions and on the basis of
discrepancies of measurement dimensional
stability was evaluated’.
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The percent dimensional change of the
impression was evaluated by using the
following equation:

'M.IM-"SDM X100

S.D.M

'M.LM: Mean impression measurement,
standard die measurement.

*S.D.M:

Surface detail reproduction was evaluated by
giving the grading to the continuity of the
horizontal line replicated on the selected
impression'® at 10 minutes by using
stereomicroscope at the x30 magnification.
Grading of reproduced horizontal line on
impression surface: Gradel: Full length
reproduction without break in the continuity
of line.Grade2: Full length reproduction with
break in the continuity of line. Grade 3: Not
detectable or failure to reproduce the line.
Data were taken and collected in a data
collection sheet. Statistical analysis for
comparison between groups; for quantitative
variables unpaired ‘t’ test and for qualitative
variables Chi square (%) test was performed.
The level of significance was set at 0.05 and
p<0.05 considered  significant. The
summarized data were interpreted accordingly
and were then presented in the form of tables
and graphs.

Results

The results were expressed in the tables and
line diagrams. The addition silicone and
condensation silicone impression materials
had similar dimensional stability at 30
minutes (Table II) of impression making but
when the impressions were stored for 24
hours (Table III) and the following 48 hours
(Table 1IV) addition silicone impression
materials was significantly more
dimensionally stable than that of condensation
silicone impression materials as in Figure 4
and 5 shows. Where as, in terms of surface
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detail reproductions the reproducibility of
both impression materials had no significant
differences at 10 minutes of impression
making as in Table III.

Discussion

Success of any prostheses depends primarily
on the accuracy of impression and if any
inaccuracies in the surface detail reproduction
will ultimately have an adverse effect on the
fit and adaptation of the final restoration.

Material Lot Expiry Manufactu Made In
n.o. Date rer
Aquasil
(Addition 09110
silicone putty 01692 2013-11 | Dentsply Germany
impression
material)
Zetaplus
(Condensation
o Zhermack
51‘llcone putty 71279 | 2014-05 Clinical Italy
impression
material)
Table I. Impression materials used.
Fig 1: Stainless steel die,
£
'
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Perforated trey and ring.
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5.8 die XX7 slability in mm
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24
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FigZ:Travlling Microscope
measuring XX’ distance.

Fig3: Surface Detail

*P- wvalue obtained from unpaired sample t-test
reproduction checking with

*QGroup-A: Impression with addition silicone
impression material. Stereomicroscope.
*Group-A: Impression with addition silicone

impression material.

*QGroup-B: Impression with condensation silicone
impression material.

*XX’: Length of middle horizontal line in between the
vertical line.

*ns= Not significant,*s= Significant, *n= Number of
samples.

Table II: Dimensional stability at various
time intervals.

Group A Group B
n % (40) p-
Gra n % (40 value
des
Grade 1 37 925 36 90
Grade 2 3 7.5 4 10 0.435™
0.435
Grade 3 0 00 0 00

* P-value obtained from Chi
square (X?) test.

*%: Percentage of samples.

* n=Number of samples, *ns= Not
Significant.
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Table I11: Surface detail at10 minutes.

Time intervals

H

i 4
7 2

H

=

30 R 48

24504 2440 24378

Fig 4: Showing mean measurement on
impression of standard S.S die at various
time intervals.

Time intervals

Percent dimensional change
&

05
06
0.7
Eli] 24 a8

—+—Group A : Impressions fram

addition silicone 0083 0138 0187

~=Group B : Impressia rom
cendensation Silicone

-0.061 0.391 -0.579

Fig 5: Showing percent dimensional change
of impression at various time intervals.

As in this study, Eames et al'' found accuracy
and dimensional stability of elastomeric
(addition
condensation  silicone, polysulfides and

polyether’s) at 30 minutes of impression

impression  materials silicone,

making possess no significant difference
(p>0.05).

Addition silicone impressions at 24 hours of
impression making had dimension stability
significantly higher (p<0.05) than that of
condensation silicone. The percent of
dimension change (Fig-2c) of condensation
silicone (-0.391%) was more than that of
addition silicone (-0.138%) in our study; The
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obtained result in our study corroborates with
the recommendation of ADA specification
Number 19 for elastomeric impression
materials i.e. maximum percentage of
dimensional change is to be 0.50% after a
minimum of 24 hours®!'"'%!3,

In our study, addition silicone at 48 hours of
impression making had dimension stability
significantly higher (p<0.05) than that of
condensation silicone. The percent of
dimension changes of condensation silicone
(-0.580%) was more than that of addition
silicone (-0.187%), Similar results were found
in a study *''" that vinyl polysiloxane
(addition silicone) was significantly stable
than that of condensation silicone at 48 hours
of impression making. This dramatic
shrinkage/percent of dimension change in
condensation silicone may be due to
polymerization byproduct alcohol
volatilization in the set material'>'* thereby
producing poor result.

The statistical analysis of the data obtained
from the Impressions of standard stainless
steel die according to surface detail
reproduction at 10 minutes of impression
making revealed that there was no significant
difference in surface detail reproduction
between Group-A and Group-B; (p=0.435),
similar to the study conducted by Ciesco et
al”. Grundke et al'® found that there were no
differences in the surface tension between
addition and condensation silicone impression
materials as it is the key role in surface detail
reproduction. Viscosity plays an important
role in surface detail reproduction'”'*'?;
increase in viscosity decreased in the surface
detail reproduction capacity*” and in this
study we have used putty variety impression
materials (very high viscosity).

Conclusion

From this study it is concluded that at 30
minutes of impression making addition
silicone (vinyl polysiloxane) and
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condensation silicone (hydroxyl terminated
polydimethyl siloxane) impression materials
produced similar dimensional stability but at
24 hours and at 48 hours of impression
making addition silicone appear to maintain
its dimensional stability more than that of
condensation silicone impression materials. It
is also concluded that surface detail
reproduction of addition silicone and
condensation silicone impression materials
are similar at 10 minutes of impression
making.
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