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ABSTRACT : The purpose of this study was to investigate the effects of combined use of several types of silicone polymers
on the physical properties of the dental polyvinylsiloxane impression materials (PVS). Four types of silicone prepolymers
having different molecular weight and vinyl group position, and two types of cross-linkers having differently located silyl
hydride functional groups were used in various combinations for the formulation. The samples containing bimodal or trimodal
prepolymers showed higher tensile strength, elongation at break, and elastic deformation than those containing only one
type of prepolymer. The samples using CR210 cross-linker which has side- and terminal- silyl hydride groups showed
higher elastic deformation and elongation at break than those using CR101 cross-liker which has side-only silyl hydride
group. High vinyl content prepolymer having side vinyl group delayed setting even though it enhanced tensile strength.
Further studies are needed to clarify the specific role of this component on setting time and to find appropriate controlling
methods for making improved PVS with optimum workability.
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Table 1. Materials Used for Formulation of Experimental Polyvinylsiloxane Dental Impression Materials

Ingredients Model no. Lot no Manufacturer
Vinyl terminated VS 65000 .
polydimethylsiloxan (Vi 0.03mmol/g, 65000cps) 11405611 Hanse Chemie Co., Germany
VS 2000 ;
(Vi 0.08mmol/g, 2000cps) 21325911 Hanse Chemie Co., Germany
VS 1000 .
(Vi 0.11mmol/g, 1000cps) 11405921 Hanse Chemie Co., Germany
DC 2-7063 :
(Vi 0.44mmol/g, 350cps) Dow Corning Co., U.S.A.
Cross-linker CR101 (SiH 4.3mmol/g, 45cps) 31404511 Hanse Chemie Co., Germany
CR210 (SiH 4.2mmol/g, 40cps) 21411521 Hanse Chemie Co., Germany
Plasticizer KF-10 (10 cps) 312742 ShinEtsu Co., Japan
Catalyst Catalyst 510 (5000ppm, 500cps) 10408621 Hanse Chemie Co., Germany
Inhibitor Inhibitor 600 10411741 Hanse Chemie Co., Germany
(Vi 0.11mmol/g, 900cps)
Filler:
Crystalline quartz Min-U-Sil 5 15041805 U.S. Silica Co., U.S.A.
Diatomaceous Diatomite HD 041014 Haedong Diatomite Co., Korea
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Table 3. Compositions of Each Group's Polymer and Cross-linker

Table 2. Compositions of Experimental Polyvinylsiloxane Dental
Impression Materials

Ineredients Base Paste  Catalyst Paste
& (parts) (parts)
Vinyl terminated PDMS* 100 100
Filler: Crystalline quartz 50 50
Diatomaceous earth 20 20
Cross-linker** 8 -
Inhibitor 1.5 -
Plasticizer - 8
Catalyst - Dk

* Combination of 4 types of prepolymers
** Combination of 2 types of cross-linkers
**% 3 parts were used in P3- groups for setting time control
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Groups Polymer (Parts by Weight) Cross-linker
P1-CR101 VS2000(100 part) CR101
P2-CR101 VS65000(40 part) +VS1000(60 part) CR101
P3-CR101 VS65000(40 part) +VS1000(55 part) +DC2-7063(5 part) CR101
P1-CR210 VS2000(100 part) CR210
P2-CR210 VS65000(40 part)+VS1000(60 part) CR210
P3-CR210 VS65000(40 part)+VS1000(55 part)+DC2-7063(5 part) CR210
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Figure 1. Viscosity(cps) of experimental polyvinylsiloxane dental
impression materials.
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Table 4. Means and Standard Deviations of Tensile Strength, Elongation at Break, Permanent Deformation, and Strain in Compression

of Various Impression Materials

(n =5
Viscosity of paste(cps) Tenslie Elongation Permanent Strain in
Groups strength at break deformation compression
base catalyst (MPa) (%) (%) (%)
P1-CR101 12x10? 10x10? 2.43+0.04™* 175.56+9.89* 0.25+0.03" 3.05+0.05"
P2-CR101 22x10? 24x10? 2.79+0.09° 205.28+4.73*° 0.29+0.11° 3.3440.13
P3-CR101 28%10? 30x10° 3.18+0.32° 187.36+30.14" 0.25+0.12° 3.55+0.00°
P1-CR210 12x10? 10x10? 2.33+0.14° 183.64+17.31° 0.23+0.08" 3.05+0.05"
P2-CR210 24x10? 24x10? 2.58+0.10*° 220.81+29.25" 0.29+0.10° 4.10+0.10°
P3-CR210 32x10? 30x10? 3.32+0.27° 193.81+32.76"" 0.24 0.04° 3.7120.18°
* Within same column, mean values with the same superscript letter are not statistically different (p>0.05).
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Figure 2. Tensile strengths (MPa) of experimental polyvinyl-
siloxane dental impression materials.
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Figure 3. Elongation at break (%) of experimental polyvinyl-
siloxane dental impression materials.
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Figure 6. Oscillation torque changes of experimental addition silicone impression materials tested versus elapsed time in the test
condition of 23C (A and B) and 32°C (C and D). Sample loading was completed within 30 sec from the start of mixing.
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