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A Study on the Physical Properties of Addition Silicone Impression Materials

Soo-Hwa Kim
Department of Dental Hygiene, Hanyang woman's College, Seongdong-gu Seoul, Korea

ABSTRACT This study evaluated the properties of polyvinylsiloxane impression materials: Strain-in-compression, Elastic
recovery, Consistency, and Wettability. Four polyvinylsiloxane impression materials(Examixfine, GC, Japan; Aquasilultra,
Dentsply, USA; Extrude, Kerr, USA; Perfect-F, Handae, Korea) were used in this study. The measured data were analyzed
with SPSSWIN 12.0 program. The results were as follows : 1. The strain-in-compression values showed that Extrude had the
lowest value, 4.86% and Examixfine had the highest value, 6.78%. Significant difference between Examixfine and Perfect-F
was not found but the other groups had significant differences(p =0.000). 2. In the elastic recovery test, Extrude had the
highest, 99.83% and Perfect-F had the lowest, 96.54%. There is no significant difference between Examixfine and
Aquasilultra. The other impression material groups showed significant differences(p =0.000). 3. The measurement of
consistency results that the diameter of Examixfine was the largest, 45.12mm and one of Perfect-F was the smallest,
40.28 mm. No differences were shown between Examixfine and Aquasilultra and between Extrude and Perfect-F(p = 0.001).
4. Aquasilultra had a better hydrophilicity(47.85°) than other materials. Perfect-F had a larger contact angle(94.89°) and was
hydrophobic. There were significant differences between groups(p =0.000). 5. As for correlation among the test types,
contact angle correlated with strain-in-compression, elstic recovery and consistency. The strain-in-compression had
correlation to contact angle and elastic recovery. The elastic recovery correlated with contact angle and strain-in-compression.

And the consistency had correlation to contact angle.
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* There is no significant difference between Examixfine and Perfect-F.

Fig. 1. Strain-in-compression.

Product Manufacturer Viscosity Lot Number
AquasilUltra Dentsply/Caulk(USA) Polyvinylsiloxane XLV 0405121
Extrude Kerr(USA) Polyvinylsiloxane LV 5-2082
Examixfine GC(Japan) Polyvinylsiloxane LV 0505101
Perfect-F Handae(Korea) Polyvinylsiloxane LV CL1670410
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Fig. 2. Elastic recovery.
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Table 2. The mean value of Strain-in-compression, Elastic recovery, Consistency and Contact angle

Examixfine Aquasilultra Extrude Perfect-F
Strain-in-compression 6.78 £0.07 5311029 4.86 £0.07 6.53£0.52
Elastic recovery 98.84 +0.38 98.78 +0.38 99.83 £ 0.04 96.54 £ 0.39
Consistency 45.12+1.15 45.11+1.05 41.86+1.15 40.28 +0.61
Contact angle 57.15+3.06 47.85+1.43 51.59+4.40 94.89 +1.36

Table 3. Correlation between tests

Contact angle

Strain-in-compression

Elastic recovery Consistency

Contact angle 1.000 0.592%** —0.893** —0.597*
Strain-in-compression 0.592%** 1.000 —0.601** —-0.071
Elastic recovery —0.893** —0.601** 1.000 0.462
Consistency —0.597* —-0.071 0.462 1.000

*p<0.05"p<0.01

Ee] 2 Ao 4UE BAES
Alg "o
YSUBE, BYSRE, B, 234l

Paghsd EEAAE Ui

>
=2
k1
al
ofl
B
N
N
r (%]
~
My

2
N
o
ox
N

YSUYE, BYIE, BFE, FE2e) APhE el

= Table 33 2},

HELE HNYE, BYIEE, FTush YRt e
d, S8R ES AFEste S0 YUWAE B g
B Y57, WHRE YRWAE S, BN EES
£ oo AuaAE Jepit. esREe P57t dEuY
£3 JHAE T UL, BF Lo YRS Bk
ae3 AFEE 45249 &0 JRAAE nach

YEAYEL 3o 7PIAS 9 WFol o =S
6] .

ZAshe o)z, dYEEL 5] /RIF &, AA =
<, = Bx FEsh=rtE Frkshe Aolth 4HHIE
o] Atk AL 5L 7K F, Wdo] & wdite AL

g

oJrjstar, @3|EEe] Arke e seg Tt A
g5, E FEE Sobie §40] Atk 2ot mehd
Table 394 & 4= U=ol, F @2 A= &2 FAAAE 7
=tk A 5] Ao = G Ee] Yolol WgsEEol
EUAL YERTE ©]F Huan 579 A7eld= 2 A74E

!

AFwel 9o7to) £ AVWAE 2eriE AL AFES

ASHF BN 7HE 7 SA4S BN, HEAE ol A
FHOE ZAEAY. AFEE S A A SR
2 Examixfine®] 7V ZA YGEFSEA R, QGA 9] g2
Aquasilultra7t 78 -3l RpAdo] M =& A E ol

o

A
}

Perfect-F= ©A3E-E0ll4 7P & A2e B, 450
FEE WA vehtes EAde] B2 AT SE

7P SHAl UrEbs T

9 AE & Aol tie W8> 1SO ol g oI3A
T} SEAIRE B ArollA UgAe] BEAdo] Al 7
o} AR @ S PIRTaL BaEL o kS
FRLH TV BEH o2 A4l 548 7KL AL
g g Az Bk 7 W 233 el
AE 7L gleug Vg Fe R dREZW AT gy
of = k. Holle 2Z1 AT 383k 9l
o SHAIRE o} 7R 2354 ROl tig A Bel §
SAA 9k7] miEe] skom tE 5AJ3te] dAlel tiet
77t HS% 28 Jlog AlRdH

—)

]

i

2

o Ok
el =

(o2

< 7 , o

Brkel] sk A A1FE R e 42F2] QA Examixfine

(GO), Aquasilultra(Dentsply), Extrude(Kerr), Perfect-F(Handae)

£ o]&3lo] At AF ulo]ElE SPSSWIN 12.02 A

st A, A3 thed P

1. WP E2 Extrude’} 4.86%=2 7P BiAl UERt,
Examixfine®] 6.78%% 74 A YERST. Examixfine
3} Perfect-F AlolollE 23t 7kl o7} gleoy, o
E A 2FolAE el AT (p<0.001).

2. Extrude?] ©431E-E0] 99.83%% 7P A YeRtaL,
Perfect-F7} 96.54%% 7 WA YRSt Examixfine
F Aquasilultra ZHllE 240 giloy, e QA
2F7bell= e ZFol 7k AATHp <0.001).

3. AF=e] ZHZANA Examixfineo] FFIE Fho] 45.12mm
2 7 =93, Perfect-FQ 739 4028 mmZE 7P &
< AFe 2 JERNAY. ExamixfineZ} Aquasilultra,
Extrude®} Perfect-F 7Hll+= F-2lgt fol7F YehGA] &
Skehp > 0.001).

4, B5AdolM= AquasilultraZ} 47.85°Z 7P HE7o] =}
Al veht 2lgdol 7P el YERGL, Perfect-F
= A7) 9489°% FJF7to] AA YR} Ao RE

o 1



Journal of Dental Hygiene Science

YERTE A SREREE 7 feidol EXfEisiTh
(p<0.001).

5. HE4L2 IS E(p<0.01), BA3EE(p<0.01), d
FE(p <0.05)F AT AL, BB HEL HFe
o= 2] JEEAE BT dEHIES J54, @
431553 EA7E AAAL(p < 0.01), BB EES &
o] JHHAE JeRLE ©3|8ES S5 fE5Ed
B9 o] BEAAE AL IS (p <0.01), HFEE
HEZ S ZddAE BATHp <0.05).

EHnEs

@A RS RER S AR R 40 2AEWAL, AL,
pp.125-159, 2006.

. Wadhwani CP, Johnson GH, Lepe X, Raigrodski AJ: Accuracy
of newly formulated fast-setting elastomeric impression materials.
J Prosthet Dent 93: 530-539, 2005.

. Kess RS, Combe EC, Sparks BS: Effect of surface treatments on
the wettability of vinyl polysiloxane impression materials. J
Prosthet Dent 83: 98-102, 2000.

. Marcinak DF, Draughn DS: Linear dimensional change in
addition curing silicone impression materials. J Prosthet Dent 47:
411-413, 1982.

Vol. 6, No. 4, pp. 231~235 (2006)

5.

10.

11.

12.

235

Lu H, Nguyen B, Powers JM: Mechanical properties of 3
hydrophilic addition silicone and polyether elastomeric impression
materials. J Prosthet Dent 92: 151-154, 2004.

A Al SR AEAY QUFA Y Bl BE vl AT

XA 583 A] 1(2): 171-178, 2001.

. Hondrum SO: Changes in properties of nonaqueous elastomeric

impression materials after storage of components. J Prosthet Dent
85:73-81,2001.

. Lee DY, Oh YI, Chung KH, Kim KM, Kim KN: Mechanism

study on surface activation of surfactant-modified polyvinyl
siloxane impression materials. J Appl Polym Sci 92: 2395-2401,
2004.

. Lepe X, Johnson GH, Berg JC, Aw TC, Stroh GS: Wettability,

imbibition, and mass change of disinfected low-viscosity impression
materials. J Prosthet Dent 88: 268-276, 2002.
Walker MP, Petrie CS, Haj-ali R, Spencer P, Dumas C, Williams
K: Moisture effect on polyether and polyvinylsiloxane dimensional
accuracy and detail reproduction. J Prosthodont 14: 158-163, 2005.
AT, A, AN, adE: X8 IF1IAe] iy 9
GEAE. A4 SHER] 28(1): 73-80, 2001,
Oh YI, Lee DY, Hwang SY, Kim KN, Kim KM: Effect of non-ionic
surfactants on surface properties of hydrophilic polyvinyl siloxane
impression materials. Colloids and Surfaces A: Physicochem Eng
Aspects 229: 9-17, 2003.

(Received October 23, 2006; Accepted December 11, 2006)

Hilikd
[ 1|



