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ABSTRACT : The three types of surfactants such as nonylphenoxy poly(ethylene) ethanol homologues,
caster oil poly(ethylene) ethanol homologues, and sodium perfluoroalkyl carboxylates are used to improve
the wettability of rubber impression matetial. Among the surfactants, the usage of sodium perfluoroalkyl
carboxylates containing fluoro group resulted in the lowest surface energy of impression material and the
result gave the positive effect on the wettability of rubber impression material to teeth. Also, the anti-foaming
agents were used to reduce or remove the hydrogen gas generating on the impression material by reaction.
In the case of rubber impression material containing sodium perfluoroalkyl carboxylate as a surfactant,
it was found that the tear strength of rubber impression material increased over 3 N/mm with the addition

YO\ 5 A 2K e-mail : khchung@mail .suwon.ac.kr)

Azl x~Ew A367 A2z, 2001 102



ARELAI} AF A} el

Al

w01 )

A A=

103

of anti-forming agent. Therefore, the anti-foaming agent could contribute to the mechanical property of
rubber impression material without the change of surface property.

Keywords : impression material, surfactant, anti-foaming agent, wetting, tear strength.
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Table 1. Basic Ingredients of Silicone Rubber Im-
pression Material

ERECL L

Base Catalyst
silicone polymer
silicone polymer Pt catalyst
crosslinking agent surfactant
Si0, ALOs
' diatomite
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Table 2. Surfactants Used in This Study

Surfactants Surfactants Chemical
Type Structure
nonylphenoxy poly(ethylenc) L. CoHi9CsHaO
Nonionic
ethanol homologue (CHCHO)H
caster oil poly(ethylene) L. caster oil
Nonionic
ethanol homologue -(CH.CH,0).H
di rfluoroalkyl
sodim perfiotoa¥L | Anionic | CF,COONa
carboxylate

Table 3. Anti-foaming Agent Used in This Study

Pro Solid | Flash
P Den51t3y content| temp. |  Solvent Type
Class (g/Cl’l'l (%) ( °C )
Diisobutyl- )
BYK-066 | 0.88 | < 1| 47 et polysiloxane
etone
polysiloxane
Hydrocabon
BYK-530 | 0.81 5 |>95 xt & polyether
mixture
mixture
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PoAeAe Table 1o vehd iAol
)18z & surfactant  FEo]  nonylphenoxy
poly(ethylene) ethanol homologues (NP), caster oil
poly(ethylene) ethanol homologues (CO) % sodium
perfluoroalkyl carboxylates (PC)e] AH&A#|&g =t
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Table 4. Optimum Cure Time of Rubber Impression
Material with the Amounts of Surfactant

Optimum Cure Time (min)
0.5 wt% 1.6 wt% 2.5wt%
NP4 343 3.56 3.48
NP5 3.39 3.20 3.48
NP NP6 3.01 3.26 3.45
NP8 2.52 2.14 2.30
NP10 2.49 3.04 2.51
COo2.5 6.59 12.39 12.09
CO 5 5.00 12.27 15.28
CO | Co12 3.08 7.27 7.18
CO40 3.04 3.51 3.54
CO45 2.49 3.51 4.07
PC 3.14 2.52 221
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Figure 1. Surface energy of impression material with
the type and amounts of surfactant.

(® : NP4, A: CO5, m : PC)

(a) 0.5 wt.% (b) 1.6 wt% (c) 2.5 wt.%
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Table 5. Optimum Cure Time of Impression Material
with the Type of Anti-Foaming Agent

Property Amount Optimum Cure Time (min.)
Descrippioi, | (M%) | 0N BYK-066| BYK-530

0.5 343 2.08 221

NP 4 1.6 3.56 2.30 2.39
2.5 3.48 230 1.59
0.5 3.14 1.21 1.49

PC 1.6 252 230 2.41
2.5 2.21 2.52 2.68

12+

Tear Strength (N/mm)
(-]

NP 4 NP4+ NP 4+ PC+ PC+
BYK-066 BYK-530 BYK-066 BYK-530

Figure 2. Tear strength of rubber impression material
with the addition of surfactants and anti-foaming agent.
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Figure 3. Surface properties of impression material with
the type and amount of surfactant and anti-foaming
agent. (® : NP4, A : NP4 + BYK-066, ¥ : NP4 +
BYK-530, & : PC + BYK-066, m : PC + BYK-530)
(a) 0.5 wi% (b) 1.6 wt% (c) 2.5 wi%
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