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ABSTRACT : The fundamental study of additional silicone impression material has been performed
by comparing the other import products. In order to estimate the possibility of usage of the
impression material developed in this study, the several techniques such as IR, EDX, DSC, TGA,
rubber rheometer, and contact angle measurement were used. According to the results, there
were not any product satisfying all properties required in the impression material.  The
impression material developed in this study showed best mechanical properties among the all
impression materials. However, the wetting property should be studied more by an introduction
of a hydrophilic surfactant or modification of a base polymer.

Keywords : additional silicone impression material, wetiability, surfactant, mechanical property.
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Table 1. Components of Impression Material Used in This Study
Descr. L . Vinyl SiH Platinum
Color \iﬁgos;t)y ?32:?)' content content content Company
Class. & (mmol/g) (mmol/g) (wt. %)
P300 Clear 300 110 0.06 - - Bayer
light
He shght 6 102 0.22 - - Bayer
yeliow
U65 colorless 65 0.97 0.03 - - Bayer
Ul colorless 1 0.97 0.13 - - Bayer
u0.2 colorless 0.2 0.97 0.3 - - Bayer
Crosslink
. 0.97 - . -
agent(U230) clear 0.23 9 23 Bayer
Pt Zuj yellowish 0.8 1 0.5 - 1 Bayer
Surfactant clear - - - - - Bayer
(CO-430) ¥
SiO; white - - - - Han All
AlO; white - - - - - Sumitomo
=R white - - - - - -
Table 2. Types of Polyvinylsiloxane Impression T3t H Tt
Materials
, 2.2 EHOf|LAX]|
Trade Name| Express Examix Extrude
Code EP EM ET WA Aot AeHe A4AE o83t
Tpe | 0| e et of Aotel AHY A4E ASII Ash e
0 0 = o s .
! A ! Fa% 820tk ged, oy 2e4e
Compan M Co. GC Co. Kerr Co. s17] S8 SATHAZ o] L3 ol Akl =
pany USA Japan USA 7te7l el FAEZHAE o] 43t AN E

Elmer, USA)E ZAMSIAL, 7takkgo] g9
3 3 dAEAL TGA (STA 409, Netzsch,
USA)E ol&s] 0TCAMREH 189 10TH
408 B2 400 T7HA 2EE FS5A7IEA &
To| }E EFEY 23 AsE BEIAC
FElAol2 e &4 DSCDSC-910, DuPont,
USA)E o83 -100 CAAMEH 189 10T
A 20837 100 T7HA =& AsAA A
o =% AAAE TAEE Y4 AFEH B
A& EDX(Stereoscan 440, Link ISIS)& o] &3}

oA 58I ZA3AZ AlH $o) methylene
iodide®} SHFTE F2olA Holzy HE4&
23 F, RHANUAE geometric-mean
method WA AU A& o] &3l A &
AUy HY FAANIA L)E AN
o Al EdAUAE olEY oz y
ER AT

(1+cose )7 1=2[(r " ¥ H¥+(y - ¥ M%)
(1+coss )y 2=2[(7 2"+ ¥ H¥+(y -7 H%¥]
W
6,: 27+ A2

82 : methylene iodide 43z}
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Fig. 1. IR spectra of impression materials of
(a) EP, (b) EM, (c) H, and (d) ET.
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Table 3. Elemental Analysis of Impression
Materials by EDX

Element EP EM H ET
Si 27.077 38.493 35.118 35.068
0 33.362 31171 35.551 33.913
N 17.185 10.114 11.072 9413
F 10.333 1.199 2.074 0.639
Au 5.958 10.208 8.459 12.099
Y 3.811 7.588 0.679 7.569
P 0.521 0.958 0.819 1.012
Ar 0.696 - - -
Pr - - - 0.318
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Fig. 2. TGA thermograms of (a) EP, (b) EM,
(c) H, and (d) ET.
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Fig. 3. DSC results of (a) EP, (b) EM, (c) H,
and (d) ET.
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Fig. 4. Contact angle image of (a) EP, (b)
EM, (¢) H, and (d) ET.

Table 4. Contact angle and Surface Energy of
(a) EP, (b) EM, (c) H, and (d) ET

Properties EP EM H ET
Contact
101.0 76.1 X 9
Angle 6 65.0 58
Surface

Energy 2342 29.44 36.92 45.79
(J/m)
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Table 5. Viscosity of (a) EP, (b) EM, (c¢) H,

and (d) ET
Sample Viscosity(Pa - s)
Code Base Catalyst
EP 43 31.6
EM 2 75
H 215 333
ET 17 29.6
23] catalyst’} base® Rt} HE7 wA JeEb
on 53], EM A% catalyst7} 433 &2
H= & Jehidch whd, basee] 7§l EP
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ol g9 B 4TAA Fie] FAEUE ¥
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Fig. 5. Time required to achieve the various
cure states of (a) EP, (b) EM, (¢) H,
and (d) ET.
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Fig. 6. Weight change with the swelling time
of (a) EP, (b) EM, (c) H, and (d) ET.
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Table 6. Tear Strength of (a) EP, (b) EM,
(¢) H, and (d) ET

Property EP EM H ET

Tear
Strength 7.2716 6.2459 6.5928 5.903
(N/mm)
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Bhp o] & Aol dE HY A% AR
ZEo AZE FWAN duFer 43
At ol2 mlRo H7} J=AF H3), E4
< SHIst7) A8 gag duA, &, FUd4e]
e & 7 UUT EF Table 6ole <l
A= 27#E YA Fig. 7o Jebd
upeh o] R A7} 7 & EPY AR E
7t 7V $stdth =9, Fig. 69 JERdEES)
Zo| AuHez sludxErl ¥ EPY HrL
EM3} ETEG JAEZ=7t %ed ol22H
I =7 AEREY 9%FE nIde ¢ F
AAT. HY AL= t& Ao wis A
A JEA=E FaAAT ZA4E Az
ANFIA e WM AdEZEE F7HAT17)
A e Aot FRAG A HEYX
te] AREAL g A7V 6L ey A
o2 AgHD)

v.g £

£ dFdA At #riedy dgE aR
AGAHS A g AGANRY] HE M5
Brter] 3 712AFE AGANA dA d
g AMREI Qe 9F AlEQ  ExpressEP,
3M Co.), Examix(EM, GC Co.), Extrude(ET,
Kerr Co) B39 vla dF& 58 v& 2
> ZAEE& d3en, B dF= I XHE
144 gl ddd 7]2dFE AFIIHT=
Ao & on7} kil AR E A

1. 88y B4 A3 HY 9 YIAFE

2 1

vy

o FHE zololy EAE WHUAE %
Sy ETY A FEFZFo] Huzez
oz & F&9 F7] FHA EH
= s =3, §1E FHAY A
Aol vl HAol d&¢E mA7] o

o °lge FFS ALEF wa UG
HASE 2HE F ASE ¢ F AU
2. Hol A% 7IAHEX ] 53t A4A)
SN aFEHe E4E FE3 LEsIAT,
A &9do] AUdog HsAoh HLA
FE HslAe A EBHAAAI A3
ARG ool & & £ U, ©l= fluoro
71€ X3 ABREHEA =9 F base
polymer AAE MAAA ZAPE EAAIFIA
e WM RESA el stesA B F
AFs & 7 UMk

3. Base$} catalyste] = =W} catalyste
ZAvld) wat AR As4xE 9 slmuEs)
4" F USS ¢ F AL ol HsiA
© UAAY FEAF U o] me
£%8s ¢ F AU

4. ET, EM, H, EPY ¢o=z Jlad=st 4
Haeg 7o JAEZE A 718
Aok wEkA, AL JIAH E4dE ta
457t Wj$ F83%S ¢ F AT

do K 3R

-
o

Ny
ol

do

Jo A Ho ¥ Hf b X

#HAate| 2

2 A FIRAIAAETAAA 5 HMP-
99-F-10-003)9] Aol elzf FYEPon o]
o FA=dEUS.

o

fal

Mo

I

L A3, olFH, AAd, WY, geIF
7128 28] %, 25(2), 188 (1998).

2. 19F, BAG, oS, WeHs)A e
=], 22(D), 47 (1995).

Elastomer Vol. 35, No. 1, 2000



L2FY - FFok- HA5 - A - 22

. R H. Augsburger, K. B. Soelburg, R. B.
Pelzner, M. S. Bogdan, and Kempler,
Oper. Dent., 6, 70 (1981).

. R. G. Craig, . Mich. Dent. Assoc., 59, 254
1977,

. R. G. Craig, ]. Am. Dent. Assoc., 110, 213
(1985).

.G. H Johnson and R. G. Craig, ]
Prosthet. Dent., 53, 484 (1985).

. R W. Phillips, “Science of Dental
Materials”, 9th ed., W. B. Saunders Co.,
Philadelphia, 1991.

8. D. H. Pratten and R. G. Craig, J. Prosthet.

Adt22w A35A A1, 2000

11

12.

13.

Dent., 61, 197 (1989).

. O1FE, YA, 12), 183 (199D.
10.

Fad, oY, AAY, WX HFR )
A, 34(2), 349 (1996).

S. Wu, “Polymer Interface and Adhesion”,
Marcel Dekker, New York, pp. 179~182,
1982.

W. A. Zisman and H. W. Fox, J. Coll. Sci.,
5, 514 (1950).

L. H. Sharpe and H. Schonhorn, “Contact
Angle, Wettability and Adhesion”, ed. by R.
F. Gould, ACS, 1964.



