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Purpose: Different mixing techniques may affect the qual-
ity of set impression materials. Therefore, dimensional ac-
curacy is the most important factor when constructing a pas-
sive and accurate prosthesis.1 In this study, observation of
the shrinkage rate of one polyether and two polyvinyl silox-
ane impression materials, which are both commercially avail-
able for cartridge- and hand-mix techniques, was used for
comparative analysis. The hypothesis was that the cartridge-
mix technique would produce a more precise impression.
The authors also sought to confirm the hypothesis that the
studied materials would remain stable after setting.2,3

Materials and Methods: The low-viscosity polyether ma-
terial was Permadyne Garant 2:1, type 3 (ESPE). The
polyvinyl siloxane materials were: (1) medium-viscosity
Provil Novo Medium, cartridge- and hand-mix type 2
(Heraeus Kulzer); and (2) low-viscosity President, hand- and
cartridge-mix type 3 (Coltène).

Measurements were made according to American Dental
Association specification No. 19.4 Ten specimens were
made of each impression material; the same examiner mea-
sured each specimen 10 times. Shrinkage rates of the same
materials mixed using different techniques were compared
30 minutes, 24 hours, and 72 hours after mixing.
Dimensional changes at the different measuring times were
also compared.

The results were statistically analyzed and compared
with the SPSS for Windows program package, version 11.0
(SPSS); a two-sample t test was applied to compare the mix-
ing techniques at every measuring time; and a Friedman test
was used to analyze the changes in shrinkage rate during
the evaluation period (P � .05).

Results: Figure 1 shows the shrinkage rate data for all ma-
terials. Statistical analysis showed no significant difference
at any measuring point when the mixing techniques of the
polyvinyl siloxane materials were compared. However, analy-

sis showed significant differences for both hand- and car-
tridge-mixed materials when measurements at 30 minutes,
24 hours, and 72 hours were compared; the shrinkage rate
increased significantly as time passed. Statistical analysis of
the results of the polyether material showed no significant
difference at 30 minutes, but at 24 and 72 hours, the car-
tridge-mixed material produced a statistically higher shrink-
age rate. Analysis also showed significant differences for
both hand- and cartridge-mixed materials when measure-
ments at 30 minutes, 24 hours, and 72 hours were compared;
shrinkage rate also increased significantly as time passed.

Conclusion: We could not detect significant differences in
dimensional changes when hand- and cartridge-mix tech-
niques were compared at the same measuring time for the
tested polyvinyl siloxane materials. The cartridge-mix tech-
nique for the polyether material showed significantly higher
shrinkage at 24 and 72 hours, while the mean shrinkage
rate of all six materials showed a significant time-depen-
dent increase.
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Fig 1 Shrinkage rate after 30 minutes, 24 hours, and 72 hours;
CM = cartridge mix; HM = hand mix.
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