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Dimensional Changes of Dental Impression Materials by Thermal Changes
Kwang-Mahn Kiml., Jong-Suk Lcez, Kyoung-Nam Kim], Sang-Wan Shin®

Department of Dental Materials, College of Dentistry, Yonsei Univ.,' Seoul 120-752, Korea
Department of Prosthodontics, Kuro Hospital.2

Dental impression materials arc necessary for prosthodontic treatment and should have some desirable properties that easy
to use, reprocuctibility to oral tissue, dimensional stability and compatibility to gypsum materials and additional silicone
impression materials are used mostly. All materials have dimensional chage by thermal changes. So, impression materials shrink
during cooling from oral temperature(37C) to room temperature(23C). 5 kinds of light body of addition silicone
materials(Imprint II (IM), 3M Co., USA; Examix(EM), GC Co., Japan; Extrude(EX), Kerr Co., USA; Contrast(CT), Voco Co.,
Germany; Perfect(PF), Hankook JP, Korea) werc chosen and the cylinderical specimens(6 mn dia., 12 mm height) were made
and thermal expansion werc measured by thermomechanical analyzer(TMA 2940, TA Instrument, U.S.A)) between 23°C and
37°C. The data were analyzed by Mann Whitney U-Test.

The results were as follows:

1. Thermal expansions of impression materials were increased in order to CT>PF= EM=EX =IM(p<0.05).
2. Anterior area had more dimensional change than posterior area in same impression materials,
3. Dimensional changes were more than 40 ym at anterior area but less than 40 gm at posterior area in all impression materials,

In conclusion, thermal expansions of impression materials were significantly different from each other(p<0.05), and anterior
area had more dimensional change than posterior arca in same impression matcrials.
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Table 1. Polyvinylsiloxane impression materials used in this study
Product Name Code Type Manufacturer Lot No.
Tmprint M Light body M Co. USA 19970828
Examix EM Light body GC Co. Japan 071097A
Extrude ET Light body Kerr Co. USA 7 4008
Contrast CT Light body Voco. Co. Germany 68044
Perfect PF Light body HanKook JP Co. Korea CLIg90712




8mm

Smm

|

dmm

Fig. 1. Schematic diagram of imaginary tooth.
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Fig. 2. Schematic diagram of imaginary tray.

Table 2. The results of linear tharmal expansion(%). linear thermal expansion coefficient{a) and volumetric

expansion coefficient(B)

M EM EX cr PF
lincar thermal expansion(%) frean 0.3024 0.3411 0.3191 0.3896 0.3720
SD 0.0102 0.0231 0.0215 0.0178 0.0122
linear thermal expansion coefficient(10%/C) 216.0 243.6 2279 278.3 265.7
volumetric expansion coefficient(10°%1C) 648.0 730.8 683.7 8349 797.1
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Table 3. The results of statistical analysis

M EM EX CT PF
M # NS * *
EM NS * *
EX * *
CT NS
PF

* ; significant difference(p<0.05)
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Table 4. Volumetric shrinkage of impression materials and linear shrinkage within surface in the imaginary

modeis of anterior and posterior tooth

8 volumetric shrinkage(mnf) linear shrinkage within surface(mm)

(10° T) anterior posterior anterior posterior
M 648.0 4.0536 6.8971 0.0435 0.0257
EM 730.8 4.5716 7.7784 0.0490 0.0289
EX 683.7 42770 7.2771 0.0458 0.0271
CT 834.9 52228 8.8864 0.0558 0.0330
PF 797.1 49863 8.8481 0.0533 0.0315
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