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Gordones'¥2 addition silicone® AH&-5ted A3
A7 4T FAE L& F = LEEH|E AN
g o 7] E ol vl3] o] FEI AYE A5T



4= 9ithaL &}, Reisbick™o] 4703 putty-wash
technique condensation silicone2 2 Q14| 5A]
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1, addition silicone AFA = IHZ o] &HAL
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AAEA] AlZell ks = puttye] viscosity wFoll Al
43 FEE AEE v RudHen
Johnson® Craig”, Hungs®, Tjans"2 F Wi
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Table 1. Impression material tested

48 2443 24394 24 A AdE
UAIE 29a 1 2948 2A2 Ak
$A5A BATRAPAIL 2347 HA2Ye)
27148 Bl w1 GE v araT

[. a7z 3 ey
1. A7RZ

2 Age) ALEE A5 7 A e v 2o
7h A A& (Table 1)
1) Polyether -Impregum F
(Premier, ESPE,Germany)
2) Addition silicone
@ Examix
(GC Industrial Corp.,Tokyo,Japan)
@ Express
(3M Dental Product, St. Paul, Minn)
@ Extrude
(Kerr MFG CO.Romulus Michigan,
US.A)
3) Polysulfide - Permlastic
(Kerr Corp. Romulus, Michigan)
4) Irreversible hydrocolloids
- Aromafine (GC Corp. Tokyo,Japan)
) AE7NA
1) 23 : A modified Kaiser and Nicholls
model(Fig. 1)
2) %% Edl°| : Quicky resin
(Nissin Dental Products Inc.)

Material Type Code Manufacturer Viscosity Technique
Impregum F Polyether pe Premier, ESPE, Germany Regular Single-mix
Permlastic Polysulfide  p-s Kerr Corp. Romulus, Michigan Light Single-mix
Express 1:?113’;2? ep 3M Dental product, St.Paul, Minn  Putty/Light  Putty-wash
Extrude Ps);lg;:;? et Kerr MFG Co. Romulus, Michigan  Putty/Light  Putty-wash
Examix i(i)llg’:;?l? e-m GC Industrial Corp., Tokyo, Japan  Putty/Light  Putty-wash

| ibl . .
Aroma-fine [reversib’e a-f GC Industrial Corp., Tokyo, Japan  Single-mix

hydrocolloid




Fig. 1. A modified Kaiser and Nicholls model.

3) 71" Edle| (Osung industrial company
Rep. of Korea)
4) AR LASZ7
(Three dimensional measuring machine)
- UPMC 850, Carl Zeiss, Germany

2, ol

7h) #5238 A2

Kaiser and Nicholls 24 ¥33sle iy A5
F(A#D)T, AR (B:#13, C:#23), Al 2 A F-9]
(D:#17, E:#27)l & 5709 953 AR E Al=ét
Hok. atAE AdA Y 2okt v TS 2zt
A& AR F2Y-E 6mm, AX5F9E Tmm, A
2 2] 59 8mmel™ ¥°] 4mm, 92 3% 7%
AR E 50 millingdtd undercutZ AAIHL
oy, 2 9o 3mm ¥°|& Zte AFAE & A%}
A 27|12 AZe] Bt 4A st AsE
stainless steelS AH&-3ta 2} W& Anlste] QAAA)
7t gelEe AL H28 o (Fig. 1).

AN EAI} AAAl FREF] ALA HAS
93] 3709 stainless steel 5 A1 trays 173
& 4 3le FHE ARsAHFig. 2). Edol7t &
A3 f1A| A QA S0l 7e3H =S vertical stop
< AlZskgich

1}) 2k Eglol o] A%}
F2 8L glginate(Aromafine, GO Z 48 A5
X #-4 A 31(Silky Rock, Whip Mix Corp.
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Fig. 2. Die with addition of vertical rods and upper
plate for impression tray.

Louisville Kentucky, U.S.A)Z 28 #1231t
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o} Gun-type?! 2 A4 AR FHo Y3t
puttyoll ®o] °V‘}" A5t
Polyether®} polysulfideS} 7-%& LEEd o))
adhesive® S #¥sHA vl23n 15%8< 74
5 Al B39 base} catalystE £t AU
Fooll 23 gFEH ] gotA A& A5

SR 719 o o
_}7_},] AZAC el & 58

F 3 A A7 Ebed
7127} A7\ AG He| BEET A A S r:‘r/“]
5319 2™ alginate= FAl, polyethers} poly-
sulfide, silicone A 24 14|17 & 2441
100mgell 21ml®] $-FTF 1620 £02 2
3027 ¥ EF/A FYTF 1A &
*1]710}95\‘4 RE %Xﬂ YL JAFAEF

[~

2 5 A ki

uh) &3

3 0.00Imm SRR AZe] 713 329
Z27)(UPMC 850, Carl Zeiss, Germany) S A&
At & oA vl HE Fol 3 & Aston,
ZF AR ] el gle ASBA A & HHolA
4735 F3n, v A oA iAdE Fol 4L

Tatn thE BFRdAM UAE ol & BME o
Ak oA A9 A x| 25 10719 AlE A
Z3lgich A T e 8 Z2adoe s 237
o dE3 47 222 HE2HEG T

Table 2. Distance between abutment teeth in
standard model (mm)

#1-#13  20.8063  #17-#27 51.1870
#1-#23 237339  #13-#17  31.9104
#1-#17  46.3376  #23-#27  33.0337
#1-#27  48.7845  #13-#27  56.5586
#13-#23 41.5756  #23-#17  56.2645

‘# means abutment location
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uh) BAA g

z} ZICH?I{H A& A&t 1049 @&
o WYLS E} 7} o] Aatale).

HEE = (BARFNAY AA L] A -
Bo|Ag] 7461)/(%—36301\*14 A=) X 100

Aotz oz A g8 SPSS ver.7.5 4
EZ 2334 One-way Anova testE A 33l om
Scheffe testZ o] &3t 0.05% Fl TN A4
ket

__4

A

. 745

FEYNX ZF A X]7ke] Ar]= Table 29 22
o Z} QA9 HaHY & Hol, AL Table
3l Ydeplict,

HaHF &L polyether’t 0.11%2 718 A
Yelge™ alginate’t 0.25%% 7P ZA Yeht
t}. addition silicone $°lA& extrude’} 0.14% 2
7Hg Mol AYh(Fig. 3).

Table 3. Comparison of Mean percent deviation
from standard model (%), standard
deviations, and standard error

Material Mean SD SE

Polyether  0.115610 0.04039 0.006307
Polysulfide 0.230501 0.036911 0.005628
Express 0.215436 0.084129 0.012018
Extrude 0.145426 0.070234 0.010710
Examix 0.1563726 0.057501 0.008872
Aromafine  0.255596  0.220927 0.036821

Fig. 3. Mean percent deviation from standard mod-
el.
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Fig. 4a. Percent deviation from standard model at
5 measuring site.
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Fig. 5. Comparison of the mean percent deviation
between horizontal and vertical distance.

Fig. 4& 2} ARt AHEHI &S A3A)
o wheh vwg 2 ol

Aot gl AExE QFAUE vwd A3
polyether®} extrude, examix7} polysulfidet} ex-
press, aroma-fineRt} AgAd&e] FJZ3UA
TR THp<0.05).

281 polyether$} extrude, examix 3t & fre
AS0E Aol7k Y12 (p)0.05) polysulfide, ex-
press, aroma-fine 2l = 24331+ Aol7 gt
(p>0.05).

Addition silicone?! express, extrude, examix 3t
de Feldde Ael7t YehIA ekth(p>0.05).

Z} A1 2|7t Al R vlwdtd ZE 9l
BANA Frtte FEE BYon FTaFes
polyether®] 7% B - D el AzldlA 0.096%, ex-
trude D - E 2+¢] AgllA 0.023%. aroma-fine
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Fig. 4b. Percent deviation from standard model at
other 5 measuring site.

9 35 B-C 79 AgA 0.097%, A - C 7t
AglolA 0.107%S #4AE YERRIT,

zZF ARzl Aol 7tz el Hl2vake] Wy
&S vwdl7] 913l Table 49 Fig. 5914 #13 -
#23, #17 - #2779 AR aAg & l2deh 3 11
- #17, #1 - #27 18] AT s M=2d)une
Adste] m2slsln BA A A stawaa)
A z2rgro] MY & 7o A2 FAE HFole U
ERA] 2kt (p)0.05).

.

2 3 me

Opy

AU AEAEA A8 7px] Al
A3l &, B3, WY 93 7S} dojus,
A QA A5F FEHL AZLE o 1 239 A
gxe o948 A9 AgRd 24 BaAy 43S
one piece casttt @& o2 A7 ), 1 9
AAQ e 2A7 HER O 23 o= A
=7} HeAe 83 9fu]E Adt}h. AD.A. spec-
ification No. 1999+ ©AQ1A S 3o 23
FE&o| 3F 2447 Hel polysulfide, poly-
ether 1’373 0.5%°13}, silicone 1A E 1.0%
o]gtejof gtz 47 ul glch.

2 AdolA Z Aux| ] Azl ¥R 23
Agstie AAHLZ 7|FRYET o FtE o
uebstch. 37U &S v 2A] polyether7t 0.12%
2 71 2 #& vehiew addition silicone 914
A Foll e extrude (0.14%), examix (0.15%)9] 2
7t 744 5819}, polysulfide (0.23%) % ex-



Table 4. Statistical analysis by Scheffe test

95% range of confidence

Diff. of mean

Confidence

Material Material . L. S.E. Minimum Maximum
__perc. deviation level
pe p-s -0.114891+ 21973.919 0.000 -188600.8 ~41181.27
ep -0.099826+ 21307.148 0.001 -171299 -28352.72
et 0.029815 21973.919 0.870 -103525 43894 .478
e~m 0.038138 22101.233 0.703 -112275.7 35997.944
a-f 0.139986+* 22993.03 0.000 2171144 -62857.77
p-s pe 0.114891+ 21973.919 0.000 41181.266 188600.79
ep 0.015065 21035.637 0.992 -55497.2 85627.545
et 0.085076+* 21710.749 0.010 12248.765 157902.72
em 0.076752 21839.597 0.033 3492.9543 150011.34
a-f -0.025095 22741.657 0.943 -101380.1 51190.041
ep pe 0.099826+* 21307.148 0.001 28352.725 171298.99
p-s -0.015065 21035.637 0.992 -85627.54 55497.2
et 0.070011 21035.637 0.053 -551.8003 140572.94
em 0.061687 21168.595 0.136 -9321.396  132695.984
a-f -0.040160 22098.063 0.654 -114286.4 33965.984
et pe 0.029815 21973.919 0.870 -43894 .48 103525.05
p-s -0.085076+ 21710.749 0.010 -157902.7 ~12248.76
ep -0.070011 21035.637 0.053 -140572.9 551.80033
em -0.008324 21839.597 1.000 -81582.79 64935.592
a-f -0.110171+= 22741.657 0.000 -186455.9 ~33885.7
e-m p-e 0.038139 22101.233 0.703 -35997.94 112275.71
p-s -0.076752* 21839.597 0.033 -150011.3 -3492.954
ep -0.061687 21168.595 0.136 -132695.3 9321.3963
et 0.008324 21839.597 1.000 -64935.59 81582.79
a-f -(0.10847+ 22864.696 0.002 -178545 -25149.38
a-f pe 0.139986* 22993.03 0.000 62857.775 217114.36
p-s 0.025095 22741 .657 0.943 -51190.94 101380.12
ep 0.040160 22098.657 0.654 -33965.98 114286.4
et 0.110171+ 22741.657 0.000 33885.704  186455.86
em 0.101847+ 22864.696 0.002 25149.378 178544.99
* : means statistically different(p<0.05).
press (0.21%)€ ©+& B4 251730l Hl&) f<] 1E FYste] 2L ARG ol YA
AA & HYEE YR (pC0.05%). A8 QS E BEE & ATHEYA o
EamesE< single die o4, ¥ 25217342 FE Fod3k Aotk 2} 4] At wEH 14
v ol ZA] 418 ¥U& W polyethere} addi- Zko] A AEE Bt T A3l Hste] polysul-

tion silicone®] Z71AA X7} condensation sili-

cone|} polysulfide® o} B -3t} 3130 o
£ B A¥e Ade AA 3} Lacys™ 2 single
dieollA 4A1ZH7Ex]e] A A HE 8ol A addition sili-
cone®} 71 A &3 2™ polysulfide= Al 7to] 2
o mat die] x| g0} F7lele S BYtin 8t

Act. B Ao JEASFE AT 2734
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d & Ao v]Fo] Y £ 9]
t}. WilllamsS? = single diedl A § FA4A 2
AFAEF 1A17F Al N FUsY casting®]
A= g vt addition siliconee] 7Hg ¥
43819 2™ polysulfide Zoll £3] permlastic <1744
7F Al Bolx A7|Hsr} Flom AlZte] AupEA
QgAY Wae d% Atz . 2en
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A Al 7} AR E addition silicone Q1A S AL
gt S SR e 2 ARt Ade st
UE A¢stie BT I/t 9EE2 0.06 -
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0.056% S tstatta 3t th. Hung$? = addition
silicone 1’3 E AH&-3td F 7Hef AiR] 7l A
£ A& =Y 0.020 - 0.149%9 =712 Bus}
At Gordon5 = At B M 2E g7l
A Al A AU Ayt sttt B
BIkc5i A=

A7t F7Fsh
AFAS 53}
T ith

=

=
L
A

Aoz 22329 e
A AAAN delure WEE

FEH BgrEn d5F02 YEs
F8A] cross-linkingoll ]38 Yo
U, 22 70 £59 AL39) zjojd 9
3 dojuA ot Addition silicone 91319 d42&
< A vagds o 992 a9 53] 32¢
oA 23CE 2EWA] 452 s 2u)
A=t Bk Ba¥71 o). AraujosPE single die
4] addition silicone A3 E AH&-3le] 37CAA
QAASF 22CoAM 27X 1E FUT 339 37
TE A7IEstd 2AN2E F& H+E v usi
N e ARE dda Hudd. sxu
Shigemura$*’& HARJAAASA] L=l &
dF9] o] 27 Ygrim 3T £ AHdA
< 36CoA ABASE AL 22¢+3ToM 28
< At A X F A AFANEE A4
A7t ete Y-S 2ggr)dl Bide A

8 Artdsle T/ ol gl
B]&4e] FAlu o Eo] F2+E vlds)
ARE, I oj=Flol} 2ato| ylnPA
| Bl Gl ol F=

FEiM B3l ol

flo

SNy N
T

A
i
;)L
3
§2
[o]
3,
(E
@ H
2

e

(e

]_

.

Jolo] s 250} 3|
Edjolo] ¥29 Wakow

o BARZE A 7 ZRY

a0 T

o
d;g_
o
i)

v

—

fu

it Mo
o [e)

N qm
U

me
2
i
X
A0
A
S,
Hur
ro



Bo o ZA "o

1970 Mitcheli®h Damele®] 1 o] && A% Al
Alstg et Egold Fa" g g dojus ¢l
AL F5o] My Fadolgn gt 1
g 1 AAe2 AR Zoz A7 AFF
A F£5 F UES st AL yAgler, AdA
o] = Edold AE vt B¥ 7 ¥E ol
Hatka EusEtt. Walters5Ve dio] o
BERYo] HEE Ef )& HASIL, adhesives Wl
AHoflgt =¥ 351e], o &) QA7) WA Kol K2ty
o] ARAZLR ANt &3l A& WA
LEE 3= Ho| perforationS ¥4 3HAY adhesive
£ YA X8 QA #AEE Hosie A3
S g o o Wyo] AUn 3. TjanFt
Whang®2 addition silicone2 2 2131 5A] hole
#} adhesived] 59 AAglel dFHoE AF
g 292 d& ¢ Itz ¥k 28y Bomberg
& 137 EFold A3stA Fatslojol 3
3 QS A& & otz s EAE P
A AL o EFojox QA7 Ee)=E Al
9] 2o Y] gy WS doitde A
ot} WabA adhesives} hole 52 71413 FA1E
o3t W2 338t Fusayama®t Nakazato™®
£ 2mm &9 hole® 7t#o] 714 Fejsitte &
v} 911 Wilson® Smith®+ hole®] shear forcel
A & gtk St Sammant Fletcher’ &
BADEAGAE A W) A 234k adhesive™
)¢ g ol tensile loadol A33li, holed
shear forceol] A3t ek 28ln A Ed
o] WA border YHIAE Hl2E RS Fh
£ A oM polyethers} polysulfide <173 Al
LZE Y o] E AHE5H 1L adhesiveE HF 21 FAL
holes #43Ath.

ARA AAA dovte A A4 $8H&
sl o AE Aol Yol @ 4
Herfort5°% Dan Sneed 52 €4 A4 AF
polysulfide”} 748 BA7=r} Ak dhglon 2

AT ¥ Adsls AAQ tear strength7t &

AdAET = FFHY 0] dojury] ZHd] HojA]
A7 9 es o UL ARE A& F 4
ti1 819 Hondrum®-& 28 2mjoll A addition si-
iconeel 713 €18 polyether} 1 th&o2ka 3t
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At
1A AAA polyether’t 7V TEJ 2™ ad-

dition silicone, polysulfide €01 t}. Yehs™

< flexibilityE ¥|n# o addition silicone®]
polysulfidett condensation silicone®l ®|&}

o GojAA JEHE AAH7L ddFeE | 3§

£tz skirh
Shigeto5*& QA A AR F2Wako] obd A

& A&} A A TR ATjHAA gk A4F<

A7 oP|AFIH A} N Fel M 27 BE

e Fe 23X d2da FEsdT A8

St 1A AAA FAWEFoE A & B$

714 AE AdEE EYvin Rusc £ 4

oMz A AAA 222 AAS] Y48 3

N F25& FRE A2stn EdolE 1Al

Z e AnE 428

Alginate /3A19) HHAE &L 0.265%2 T2 &
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ABSTRACT

ACCURACY OF IMPROVED STONE CASTS
FROM ELASTOMERIC IMPRESSION MATERIALS

Kee-Hong Kim, D.D.S., Ik-Tae Chang, D.D.S., M.S.D., Ph.D., Soon-Ho Yim*, D.D.S., M.S.D., Ph.D.

Department of prosthodontics, College of Dentictry, Seou! National University
Sungkyunkwan University School of Medicine*

The purpose of this study was to compare the accuracy of currently used elastomeric impres-
sion materials for complete arch impression taking. Five elastomers (Impregum, Permlastic, Express,
Extrude, Examix) and one Irreversible hydrocolloid (Aroma-fine) were tested. For each mater~
ial, 5 impressions were made of stainless steel model to which five tapered posts were attached.
Custom trays were used for polyether and polysulfide impression materials, and putty/wash two
step technique was used for addition polyvinylsiloxane impression materials. Improved stone mod-
els were poured to all impressions. Accuracy of the materials was assessed by measuring ten dis-
tances on stone dies poured from impressions of the master model. All measurements for mas-
ter and improved stone models were made with three dimensional measuring machine.

The results were as follows

1. The dimensional accuracy of polyether, extrude, and examix were significantly superior to poly-
sulfide, exress, and alginate in reproducing full arch mode (p<0.05).

2. There were no statistical differences in dimensional accuracy for full arch impression between
polyether, extrude and examix (p)0.05).

3. there were no statistical differences in dimensional accuracy between polysulfide, express, and
alginate (p»0.05).

4. There were no statistical differences between addition polyvinyl siloxane materials (p)0.05).

5. There were no statistical differences between anterior-posterior and lateral dimensional
changes of all impression materials (p)0.05).

Key words : Accuracy, Elastomers, Impression materials, Three dimensional measuring machine,
improved stone
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