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Table 1. Experimental Materials

| Columbus Dental Products (St. Louis, Mo, US.A)

Kerr (Romulus, Mi., U.S.A.)

. Materials | Manufact!Jrer
Die Keen'
Suprastone
| Fujirn;rk' GC (Tokyo, Japan)
i- Epoxy Die” | (L

Ivoclar (Liechtenstein)

5 5719 AHAE Fe- A ef 2 AR 1
2|31 Az Rl ARAIH oW (Fig, 1), Q18 Edo]7}
Aekel =243 A& AT 5= YEE 3719 &
YA ATHFIg. 2). ¥% RNA I A5S S8l
of=2e 2H10.5 X 10.5mm)oll 37H2] o] Y2]3}= +
Y& Al QS EFo|g B A

3. Clear Resin SpacerH|&t

ARt FAY EAES ol flasking B S &
A clear resin®Z 2 mm 49 spa—cerg A&
telthFig. 3).
4. QS

o4 1 A clear resin spacers $AA17]1L
Silascon®(Dow Corning, U.S.A.) putty2] base &
catalystE &% E&3t9 putty JFASF
injection types AZ3JALY] AAZE Zg5lo] oA}
= AS5eech A7E A3 wi7kA] A3l A
A AT 7 A HOE 30%) Ht 18 ] a3t
ol 54 FRFAA AAsIT. 2 2EA) & 107)
20 Qg A=3koirt

vacuum mixer®(J, Morita Co., Tokyo, Japan)&
st TS At RPA= 1A = AA

sl th, Epoxy diex epoxy material 25mlof A=
SIAre] A|Ajof| whe} 24 A 4 graduation marksE
Tl XA 50 Arekglen 3AIZES 2l

ZAIA AA B,

6. AIEl &

AR FAE AlFsE] Q18 54 Ry 7 1Y
= AREYE A 54 RS AR
ZF At A wgtat 7h e (Nikon F-801, Japan) &l
290l 775 £4%5(29.5mm), ZF 2F-S YT 9
2ok Aejol| A ARG 8171 flelf 2719] o2
(15X15mm)& 471¢] 715 o= AZdsto] AZA
A& AEkstthFig. 4). YA F72 Base® A2}
sto] 3709 o2 dhs AAIA AlEEo] UAT
2ol YA E =2 5} HFig, 5). AH E93 FAHE
A8 271 (GT-6500%, Epson Co., Japan)S ©]
&oto] AP FARSEGITE AR FAHE Adobe
Photoshop®(Adobe System Inc., U.S.A)E ©]83s

ofll

i

Figure 5. Schematic drawing of photo—taking
method of specimen
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Py

7.
274 93l Adobe Photoshop®9] informa-tion
762 ol&sto] 1/100mm H7HA SAsqch &
o] 23S ffsto] gk Algo] S5t oA &
it A7 Al 542 AthA| A, B, C, D, E
o %lojA A-B, A-C, A-D, A-E, B-C, B-D7}9
ﬂﬂgiﬁﬁdoﬂﬁgQJ”Eﬁﬂﬂﬂﬂ25ﬁ
A ukE 248t S AR ZEA AR
< A U] 8, Fisto] X|iA] wetH
%‘ﬂiﬂﬂﬂﬂﬁ*e 23t & 3ok AHA|
O wAH Aol 7tA] ol gAIA o] Ae X< YA A
ks 71E6lom epaeks JelE ofgsto] A
2] w2z A AAelitkFig. 7).
RO SAUS Ve R sto] 7 SHXE A
BT A= SHAkstoirt,

El“l

)
Pﬂ-l

L=

AB, AC, AD, AE. BC, BD

Figure 6. Schematic drawing of measuring sites

8. A 2|

7t 24 RYolA 34 FuRI BYH 409
2}0]E Windows& SPSS Version 5.02(SPSS Inc.,
U.S.A)Z K-S testE AlFsto] H4F L5 HALS)H
%I ANOVA test, One—-way ANOVA test,
Student—Newman—Keul Multiple Range test=
SAA A,

. &= Zat

1, 2908 xj2o| Qx|
2904 B4 R ABLte] BFoAF b]
4t 205 chae] o) Tefe} o] Liehc,
Sy AT 34 Fugo] 2489 243 oX)

od + Die Keen
] Pl

el T e o
0.3 s

ai Ff ) Furock
] ' - . *

M:L—n:—m—u—-—-—u—m

_:": = Epaxy Dia

o4 b _.__._--‘"’F

0.5 1T E—

Figure 8. Graph repesenting discrepancies between
metal mold and specimens in each site

Table 2. Mean and Standard Deviation for overall discrepancies between metal mold and specimens in each

site(Unit ; mm)

{Unit : mm}
[ __ N Fujirock” |iiuprnﬁtnm*_"_ Epoxy Die” | Die Keen"™
A-B | 0052004 | 021+013 | 028010 | 012+0.11
\-C 0.28+0.16 | 025028 | 023+018 | 0.39+026
A-D 0195012 | 0242034 | 0392020 | 046+032

A-E 0394041 | 0284023 | 0431015 | 045026 |
 B-C 017+011 | 022+010 | 036+008 | 034+013
B-D 0.13+0.07 n'm 020 | 0262013 | 0542027
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of tisf Azet SR nA= AT 485 HS
3}7] 913t ANOVA testZZH= Table 39 2T},

ZF wZA oA AA] A, B, C, D, E€] A-B, A-C,
A-C, A-D, A-E, B-C, B-D7} A2E 243l &
& Zngnt QA= 8wt Ay} Fujirock®] 0,20+
0.12mm 2 7} 29kl Supra-stone® 0.26+
0.27mm, Epoxy Die® 0.32+0.18mm, Die Keen®
0.38£0.2Tmm2| =22 Q20| 7|7} F7F8t9 e
™ Fujirock®@ Epoxy Die®, Die Keen®7F] #-2]
A7 A thp0.05). Azol we 7t myae} 5
SFLguto] eztof] gt One-way ANOVA teste}
Multiple Range test A= Table 4,59+ 2t}

HYA 7k 79 A-B, A-C, A-D, A-E, B-C, B-
D 2o HE H4 ZAQ A-B(0.16+
0.13mm)¢} A-D(0.32+0.27mm), B-D(0.33+
0.31mm), A-E(0.39+0.27Tmm)7rol| F2J27F A
o}, F9lol whe R} T4 R At gt

one-way ANOVA test®} multiple range test 23}
+= Table 6,79} 2t}

Zb B9lo| wE HPAPE7e] 2= A-B, B-C,
B-DollA 9485 Ueom(p<0.05), A-BellAl
Fujirock ®°] 0.05+£0.04mm & 7} #3l Die
Keen® 0,12+0.11mm, Suprastone®, 0.21+
0.13mm, Epoxy Die ® 0.28+0.10mm2.2 Z7}3}
%o Fujirock ®2} Suprastone®, Epoxy Die®7Fo]
F27E A TH(p<0.05). B-ColA Fujirock®o]
0.17£0.11mm& 7F 22 Supra—stone ® 0,22+
0.10mm, Die Keen ®0,34+0.13mm, Epoxy Die®
0.36£0.09mme| 22 F7189.2 Fujirock®}
Die Keen®7t] 3227} 4 ATHp<0.05).

ad TRy ek 7 mygA 2] F one-
way ANOVA test®} multiple range test 23
Table 8, 9, 10, 11, 12, 13, 14, 15, 163} 7t}

Table 3. Results of ANOVA test

‘::'uluurl:e of ‘:_?rum of o ?ﬁ'il.'.‘dll v Sig of F
Vanation Sguares |  Square
Main Effect | 2157 8 | M 5343 000
Material 1067 3 | s 9,953 015
Site ! 1L.118 5 22 4430 001
r F i RN | ]
2-way ] I
i Interactions .24 | 15 O30 1.590 078

| Mlaternal, Site

Table 4. Results of One—way ANOVA test for Discrepancies according to Materials

Mean

- 5 Sum of
SOUrce D.F, Squares
Between | 5 1.0450
(roups

Within 35 13.1762
Liroups

Tatal 38

14.2212

Souares F Ratic | F Prob.
5483 B.2128 0004
561

il
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Table 5. Mean(M), Standard Deviation(SD) and Results of Multiple Range Test for Discrepancies according to
Materials(Student—-Newman—-Keul test)

M *SD Fujirock™ | Suprastone™ | Epoxy Die® | Die Keen™
T~ 020%012 | 026027 | 032+0.8 | 038+027

Fujirock ™ |

i o) Py
_;auprastunﬂ . 1 e O
Epoxy Die™ | .
s —
Die Keen'" |L = l =

+ Denotes pair of groups significantly different at the 0.05 level

Table 6. Results of One—way ANOVA test for Discrepancies according to Measuring Sites

- [
' Sum of Mean ,
| source DF. | Squares Squares F Rato F Prob.
I |
| Between | 5 1 11324 | 2265 4.0383 L0016
- Liroups | |
Within 23 13.1238 J561 | I
| Groups I
| Total | 238 i 14,2563

Table 7. Mean(M), Standard Deviation(SD) and Results of Multiple Ra—nge Test for Discrepancies according to
Materials Sites(Student—Newman—-Keul test)

P AB BC AC AD | BD AE |
| |IMXSD)|(MZSD)|[(M£SD)|(M£3D) (M£SD)|(M=£5D) |
- 0.16+0.13]0.27+ 0.16/0.29+0.230.32+ 0.27 0.33 + 0.31 [0.29 + 0.27|
AE | |
BC | |
| AC et
1 AD : |
~ BD - 1 e
AE .

« Denotes pair of groups significantly different at the 0.05 level



Table 8. Results of One—-way ANOVA test for Discrepancies according to Measuring Site A—B

Sum of Mean :
source D.F. Squares Squares F Ratio F Prab.
Between 3 2876 0959 92786 | 000
Giroups '
Within 36 AT19 0103
Groups
| Total 38 | 659
Table 9. Results of Multiple Range Test(Measuring Site A-B)
| |
M=SD| Fujiroek®™ | Die Keen™ | Suprastone™ | Epoxy Die™ |
0.05%0.04 0.12x0.11 021013 0.28+0.10
Fujirock™ ,\ |
i Die Keen —
Su praﬁtunt“' R\
Epoxy Die” h . \\_

|
= Denotes pair of groups significantly different at the 0.06 ]

evel

Table 10. Results of One—way ANOVA test for Discrepancies according to Measuring Site A—C

Sum of Mean i
SOUrce DF. o Seuares F Ratio F Prob.
| Between 3 A541 0al4 G879 084
ATOUDS
"E_lu’ithin I 18725 0520 |
LIPS
Total 39 20266

Table 11. Results of One—way ANOVA test for Discrepancies according to Measuring Site A—D

=

Sum of Mean . .
s0Urce D.F, Squares B e F Ratio F Prab.
Between 3 4570 1523 2.2681 0972
Croups
Within a6 24181 DET2
Groups
! Total 39 2.8751




Table 12. Results of One-way ANOVA test for Discrepancies according to Measuring Site A-E

|
. Sum of Mean ,
i sOUTCE D.F. Squares |' Squares F Ratio F Prob.
| Between 3 [ ATRD I D550 7491 5303
Crronps
Within | 35 2.7554 0787
Crroumps
Total a8 29323 |

Table 13. Results of One—way ANOVA test for Discrepancies according to Measuring Site B-C

- T - |
IR | Sum of | Mean | -
SOLUTFCE D.F. Squares Squares. | F Ratio F Prob.
} . |
| Between | 3 2506 | 0835 | 4.2820 0170
Grroups
Within | A6 J024 0185
Crroups |
| Total | 49 530 i
Table 14. Results of Multiple Range Test(Measuring Site B-C)
[ 1 ]
“-_ M*SD Fujirock” | Suprastone® | Die Keen™ | Suprastone” |
| 0172011 0.22+0,10 0.34=0.13 0.36 = 0.09
. e e
Fujirock * e
Suprastone ""'“““-h--h._,,__
| Ih'c' ]{ecn“' .
| Epoxy Die” . \\\\

* Denotes pair of groups mgmﬁ::anﬂr different at the 0.05 level

Table 15. Results of One-way ANOVA test for Discrepancies according to Measuring Site B-D

|
Sum of | Mean 3

source D.F. Sauares - et F Ratio F Prob.
| Between 3 8345 3132 41312 0129

Grroups

Within 2.7292 0758

Crronps

Tatal 39 36687




Table 16. Results of Multiple Range Test(Measuring Site B-D)

M =SD| Fujirock®

0.13x20.07
Fujirock” & .
Epoxy Die” | T
Suprastone [ 1
Die Keen® . %

£ . . e N — —
* Denntes palr of groups significantly different at the 005 level

V. 5% % 1ot

A1} HPA= 22 A 7oA AHGE= THE AR
H|sto] w9 25| AgEoj2|= AHmolchd, A} B
A olefet By = 754 YE 75 oh
Aegt 2F HAEY] ARE 7hestA st Akt
2% HAZO A Sl e Y efRetael
TRESS Y] Adsks Aol 7MY 83 874
P sholnh v BE RYA = HIA] o] A
9] A& Hale} FHEd distor—tion)& 4079 o]
= A=Y B4 Al AsheS sk v gt
=2 A3 Y= ot sF g chas 18 2L 33
Hollenback®} Smith®+&= thol& Rgz|7} H+
0.1%9] #3t B3-S doittal 51%om Myerset
Hembree™, Diltss® o|2lgh 43} o] HAE
71841 tole] el Gk 1 thold] HAE
o|5AIZItkaL 399tk ADA Specification No, 250
2 2|38 BPA= 0.2%2] BAgo] WA 4= 9l
om tho]o] Qo] et YIS = 4= rkal 5kl
o}, Finger®= 27411 tho] BFA|o] 7¢- o]zt
2% WAL 9] Y3 =g or HILAl XA
(potassium sulfate)tt A|AA|(borax)E ©]-&ste] %
T+ A8 BAE 0.01%7HA W& 4 dokal Rk
t}, Skin—ner® Pomes®'= Wgo] gl nES
Zlote} Q1 AxAof 1342 RPYHE FYsto] 3t
A Z1E based 222 A& 3= doublepour

-

o

Epoxy Die”™ | Suprastone” | Die Keen"
0.26+0.13 | 0.38=0.20

0.54 = 0.27

- —_— = ——

techniqueol| tisf Astgict, 12yt o]
Alzs]Atol] whef thE oFAE Hom e 3,
Hl= Aol 2o 4 24490 ¢
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7t A7t the/do] e eglo]
U, Toreskogs S of&A] tho] K
0.2%9 A% +5& S deq
Schwartzs?3}, Price’s®, Vermilyeas®”
Al tho] BFAO] FAgof thef| Kl sk
ofFA| tho] BFAe] =AU BE= F
54 A (diluting agent)= =214 AdAS WA
ek, mhebA 2 AgolAe 2] 7%
TEAE FRA Y AlEE Asl] 98
& ol ARE= 274 BFAL} o FA
FAE Aesto] AlzAte] 2Alof whe} Aokt 2]
oF B3|z Etetglon 244 myA ] A9
Ug e Flell AFEqe AldYsto] AlHS A|2kst

O

o ok

rh ook
1o
° o & (g
g > rlol ofh

i
o

kK oQ

ud

2 orle & A rlo

A7

oflt
=
-

B:R?

=
.-EFIO_?L
H =

]

Ny

(

i)
1A ol
Lol ko N
= o
Sl oy Sk o i R

A

¢]

=
resin spacers flasking?4S F3lo] AZsIA L,
4 2uy 207 3719 postS A|RFslo] QA A
AA S F a8t A7 =5 ShelTHo,
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ok AP FARA] ARSEE A7 AR 59 ofr]
Au ZAE AR YEA7IE dE A2 Y shtol
o}, opg 271 WA 9| o] x|z FAKscanning) &
AAoF AFEAA T 5 Sl HAE onjAE |
ST AU AR R 9o jolof| whet
o] TRE EFEAN olF SR vlE A4, &2
ol A7y, EY A ol Wol ARSEH drkA
o052 &AM AMRE 2 HlE A7} 7
Wo| o] gHr}, E3 W= 2 FAEE ddA
£ 5zt 2(Z& whAbE E)o] BHE 5
CCD(charge—coupled device)E AF=EOZH FA

=)

AR FEALLE 27 0f| 0]-8-8F Adobe Photo—shop™-2
19909 2¢ Adobe systemAto|ofl HIZHEAIE- 02 A
o Ao AR 71 £& B7HE WAL Qe oW A
ZZAA Z2TPolt}t Adobe Photoshop®?] 71%
% Line Tool Option< ©|-&ato] A2 242 A
Asld X&3} Y& o], ZHe 52 o 4= 9lon oA
o2 AHEY] ZolE ofy 1A ©9= gHilste] 24
g 2= Qlth o|g3t =4 "ol AL A|H| AL
Bk 24094

H/\
Eon ZHHsE A 5 4 AUk

& FEYIL BYA SHR Y Ao A
Fujirock®2 Die Keen®Zt BAAC2 Fo4 Q&=

o] 5 2G| (p<0.05), Millstein] 2| ¢172o
AE o T ARE @A Aol Kol glrt, 29)
of g Auold HE i FHA| A—BQ} A-D,
A-E, B-D5-97} #9143 Helow e
274 nojnr YRHoR 2 2YNg ﬂhA{
A-D, A-ER-9JoA 2 Amol w2 AP =
—wwaw>wmmzm4%@qu
A A7} Wkl o § whel Zlo2 AzEc
2

19964 Toreskogs#¥2] H3L0| 5 EAR|7HA] o ZA]
2= _/,\_551 ol K E QI Tk, 18 22, 29, 34, 8T)
Nomura$52& o] &7l tho| 2 Azke ¢l 3
e %QX]U& MOD oldjo]= Aslsicta B sk
1, Mosers 92 of2[t o FA] A tho] BFA7}

50| HANE 5449 A 7]E AdolA deAes
1 Vermilyeas®-2 nfio
A s eyt o
T8 5 2 2 7] QA 2t
—Er ] of[FA| Eﬂxl 2PHE %‘

PAS Heow Epoxy Dle‘B’b = =4 H-HOﬂ
BHHOR £5H oS B ol eAE
agsto] ZF Agof wE wjEy} XA BHE XA

she 22 mefstolok s, o HEI AF AR
Aze gl B et A2 SH Sl
A7} ol Fol Aok gkt AR,

V.28

g BFZAY= ALY BE A BEH 5
RS F4AQl ARolm LY sy &2 E
AestA Adsh= Aol 7P F8% a2 st
ott, mbA & Atofl= o FHjo] e 54
Frgo] 5719 At A, B, C, D, EE Al&slo 7z
YA 47HA = Al A& A-B, A-C, A-D, A-E,
B-C, B-DR-91& ARl FARE ol &sto] 54, a4
YO QAE RAbsto] TRt T2 ARSI
=3

32 N

L ZF mAolA AR A, B, C, D, EQ A-B,
A-C, A-D, A-E, B-C, B-D7} 72|12 2%
F4 R 2 AE vue A3
Fujirock®0]0.20+0.12mm=2 73 29Fal
Suprastone® 0.26+0.17mm, Epoxy Die®
0.32£0.18mm, Die Keen® 0.38+0,27mm]
&0 7 Qx}o] 9717} 2748kl on, Fujirock®
7} Epoxy Die®, Die Keen®7toll 52217} Q13
THp<0.05).
2. 7t 34 oM o4 TR 2 A S84
e Aol HE o SHAA A-BY
Cross—arch £4%*|¢l A-D, B-D, A-E 9

3

R
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kol o2 AR (p<0.05).

. A-B RSN 5% FRYP} HPA SHAE
9] z}ol= Fujirock®0] 0,05+0.04mm= 714
Z9k3 Die Keen® 0.124+0.11mm, Su-
prastone® 0.2140.13mm, Epoxy Die® Zto]|
FEJAE7E LA THp<0.05).

. B-C 59lolM a4 g1} mya 427t
9] zjol&= Fujirock®] 0.17+0.11mm=Z 7F
29kl Suprastone® 0.22+0.10mm, Die
Keen® 0.34+0,23mm, Epoxy Die®7tol| 42
271 ASATHp<0.05).

. B-D RSJollA 54 Fuat 23 St
9] ztol= Fujirock®e] 0,13+0.07TmmE 7}
29k Epoxy Die® 0.25+ 0.13mm
Suprastone® 0.394+0.20mm, Die Keen®
0.54%0.27mm, <22 Z7Ht o mFuji-
rock®¥} Die Keen®Ztoll 9217} Q) qlct
(p<0.05).

. 2 A9oA] Epoxy Die®= B &4 F-9lollAl
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Aol o udt BYPAE AHEote et WY T}
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Figure 1. metal master model

Figure 2. Metal master model with 3 parallel posts.
Figure 3. Clear resin spacer.

Figure 4. Photo—taking method

Figure 7. Measuring method using Adobe Photoshop®






=Abstract=

A STUDY ON THE ACCURACY OF DENTAL CAST
AND DIE MATERIALSUSING PHOTO-SCANNING

Seong-Wook yang, Ju-Hwan LIm, In-Ho Cho

Dept. of prosthodontics, College of Dentistry, Dankook university

Dental cast and die materials are essential material using in almost dental prsthodontic procedure and it
s most important requirement is accuracy for regorducing the oral anatomical structures. In this study, 5
abutments A, B, C, D, E were fabricated on the metal master model to simulate the arch form and
specimens were poured with 4 cast materials. Inter-abutment distances, A-B, A-C, A-D, A-E, B-C, B-D
were calculated using the photo-scanning and the deviations from the metal master model were also
evaluated.

The results were as follows;

1. The distance between A-B, A-C, A-D, A-E, B-C, B-D of the abutments A, B, C, D, E of each cast
material was calculated. And after comparing the deviations between the metal master model. Fujirock®
showed the lowest value with 0.20+ 0.22mm, and the deviation increased in the order of Suprastone?,
Epoxy Die®, Die Keen®. There was significant difference between Fujirock® and Epoxy Die®, Die
Keen®,

2. Ineach calculation area, the difference in measurements between cast material and metal master model
showed singificant difference between A-B and Cross arch measure-ments of A-D, B-D, A-E(p<0.05).

3. The difference in measurements between cast material and metal master model in the A-B area showed
Fujirock® to be the lowest with 0.05+ 0.04mm and increased in the order of Die Keen®, Suprastone®,
Epoxy Dies®. There was significant difference between Fujirock® and Suprastone®, Epoxy Die®
(p<0.05).

4. The difference in measurements between cast material and metal master model in the B-C area showed
Fujirock® to bo the lowest with 0.17 +0.11mm and increased in the order of Suprastone®, Die Keen®,
Epoxy Dies®. There was significant difference between Fujirock® and Die Keen®, Epoxy Die®(p<0.05).

5. The difference in measurements between cast materid and metal master model in the B-D area showed
Fujirock® to bo the lowest with 0.13+ 0.07mm, Epoxy Dies*and increased in the order of Suprastone®,
Die Keen®. There was significant difference between Fuji-rock® and Die K een(p<0.05).

6. In this experiment, Epoxy Dies® showed mean contraction in every calculation area. And when
reconstruction cross arch restorations it is thought that distortion should be considered in every cast
material.



