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Temperature dependence of creep behaviors of soft denture liners
Takafumi Waranase!, Katsuichiro Inour? and Shin-ichi Masumr!
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The purpose of this study was to examine the effects of temperature on the viscoelastic properties of soft
denture liners. The materials used were 3 acrylic-type materials (Comfortner, COE-SOFT, and PHYSIO SOFT
REBASE) and 4 silicone type materials (GC RELINE I, Mollosil plus, GC Silfy, and SOFRELINER TOUGH).
The apparatus used was a modification of the instrument for impression materials in JIS. Creep measurement
was performed under a 200-g load for 300 seconds for each specimen in water (23, 28, 37, and 42C) and air
(23C). The weight change characteristics with time of soft denture liners in water were determined to examine
the water’s influence. Each specimen was immersed in a constant-temperature water bath maintained at 23 or
37C. The weight of the specimen was recorded after immersion for 0.17, 0.25, 0.5, 1, 3, 6, 12, 24, 72, 168, and 336
hours. As the results, acrylic-type materials exhibited various viscoelastic properties, but they were easily affect-
ed by water and temperature. The viscoelastic properties of silicone-type materials were more stable compared
with those of acrylic materials.
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Table 1 Materials used

Code Material Type Manufacturer Lot No.
CF  Comfortner Photo polymerization acrylate KAMEMIZU CHEM 1409232
CS COE-SOFT Plasticing acrylate GC America 1506051
PS  PHYSIO SOFT REBASE Heat-curing acrylate NISSIN 127065P
GR GCRELINE II (ExtraSoft)  Self-curing silicone (RTV) GC 170601
MP  Mollosil plus Self-curing silicone (RTV) DETAX 5D2364780
SI  GC Silfy Self-curing silicone (RTV) GC 1412121
SR SOFRELINER TOUGH (M) Self-curing silicone (RTV)  Tokuyama Dental 2813
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Table 2 Temperature dependence of elastic modulus and viscosity coefficient

Temperature E, E, up up

Code C MPa MPa MPa-s GPa-s

CF 23a 0.78 (0.043) ‘ 0.53 (0.055) 21.5 (1.40) 0.94 (0.030)
23w 0.68 (0.016) 0.52 (0.020) 21.9 (1.80) 1.00 (0.079)
28w 0.62 (0.060) 0.55 (0.022) 20.8 (0.73) 0.91 (0.053)
37w 0.57 (0.066) 0.54 (0.022) 19.7 (2.42) 0.77 (0.044)
42w 0.53 (0.035) 0.58 (0.060) 20.7 (2.20) 0.74 (0.055)

CS 23a 0.56 (0.056) 0.67 (0.057) 26.6 (2.24) ‘ 0.81 (0.036)
23w 0.55 (0.054) 0.62 (0.033) ‘ 22.4 (2.23) 0.80 (0.048)
28w 0.49 (0.055) 0.56 (0.030) 20.1 (3.09) ‘ 0.62 (0.048)
37w 0.41 (0.053) 0.51 (0.026) 14.1 (1.30) 0.32 (0.031)
42w 0.32 (0.020) 0.50 (0.031) 14.7 (1.61) 0.22 (0.018)

PS 23a 1.23 (0.129) ‘ 0.60 (0.051) 18.8 (2.17) 1.87 (0.145)
23w 1.05 (0.086) 0.61 (0.024) ‘ 17.1 (2.16) 1.83 (0.043)
28w 0.86 (0.066) ‘ 0.66 (0.048) 17.7 (0.79) 2.05 (0.164)
37w 0.73 (0.097) 0.76 (0.043) 22.4 (3.97) 2.07 (0.248)
42w 0.65 (0.034) 0.79 (0.050) 23.3 (3.09) 2.24 (0.302)

GR 23a 0.55 (0.071) 1.67 (0.119) 30.5 (2.75) -
23w 0.52 (0.049) 1.64 (0.073) 28.7 (1.88) -
28w 0.52 (0.085) 1.59 (0.136) 30.9 (2.36) -
37w 0.50 (0.047) 1.74 (0.147) 30.0 (1.66) -
42w 0.50 (0.040) 1.66 (0.132) 30.7 (1.85) -

MP 23a 0.57 (0.068) 1.47 (0.171) 23.8 (3.72) -
23w 0.58 (0.069) 1.39 (0.116) 22.3 (3.21) -
28w 0.55 (0.067) 1.51 (0.252) 22,6 (1.11) -
37w 0.52 (0.033) 1.56 (0.169) 23.5 (3.25) -
42w 0.55 (0.038) 1.47 (0.151) 23.1 (1.76) -

SI 23a 0.55 (0.032) 1.51 (0.078) 22.7 (1.45) -
23w 0.52 (0.060) 1.41 (0.046) 21.2 (1.83) -
28w 0.49 (0.036) 1.46 (0.128) 20.8 (1.07) -
37w 0.47 (0.051) 1.49 (0.061) 20.8 (1.21) -
42w 0.45 (0.056) 1.40 (0.117) 22.7 (2.02) -

SR 23a 0.56 (0.052) 1.84 (0.288) 24.7 (3.30) -
23w 0.54 (0.049) 1.82 (0.105) 245 (2.22) -
28w 0.52 (0.057) 1.81 (0.135) 236 (1.52) -
37w 0.50 (0.040) 1.86 (0.178) 24.6 (2.02) -
42w 0.48 (0.036) 1.87 (0.146) 229 (2.35) -

Connecting bar indicates significant difference (p<0.05)
a . measured in air w . measured in water
():SD
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