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o8] 7}A] Die spacing material®| E&]3 A Ao that L

AM g e RHstwd, ZE AYELr

Ho
ofol

I.M B

1907d Taggart’} lost wax techniques 3+ &
ZHE L3 o] Fofl BAE A2 Fr]F <l A7)
& vRdst H3lo AT 2 B3-S AXEA
BEZo| 9AHE FUd FIAZANRE v B
D FEHYAA ZF dAv o= F= eat9] 7}
TS WASt st ole} 2ol AFE HEEe
oA £ULEAN FZEL TN AUA 3
o B3] G olo} g}, A BAE 53] A
Z&(full veneer restoration)?! 7Z$-olf A3 23}
2 974G FA| o o3 hydraulic pressureZ B £3
o2 7kA] Q4= Al W E B Hed Pl
& EAAT FaAe HHES 7 Fo A
of v sl 92 27] FFolut mtAde] doi
Wik st QAKX okt HE9 aalo] dojuy B
HE9 fxgo] AdtEa T2l 2 # A o3
FEE WY, wde] RPN HF BAE
Az 2o} Aol HE7 EAl(gap) 2 AT T
HAA Y w7 Ao =23 a4 gE F&5T
83}l (dissolution) Y} Xoke] #7152 (hypersensi-
tivity), o1&} $-2Fo] LASAL Aele] 33t
o3t )52 gk HH S goH 4= P,

ol¢} & g 71A] #AL-S WAE] Y% v
& Fol AAIS o] TR & Kol 71
(hole)= 33t X FFA o] G725 2AA 7} )&

4] .

(=]

Z= x|+
o

—_

o] HAE Bl My e AEY 2¥HY hole
B3t wA7he Ro] 68 folstng ¥l 4
T HEAA Y FAE JA2 9 HAH N# AF
o] 7FsdtAl & 4 sk, ST ol ALl
holeg THAl B-33flof 3122 o] & 917t S/} U €do]
833 hole F92 HAFZO| HAMo] dojd
g ot 53] =) AZHA Afol oM e =4
# holes B3t A2 =AY =g AA3) 9
ozmgle 2#E oprletq AW AAE £A9 o
Ao F23 4ol E F Ut

%3 3 (wax pattern)’dol A AS <2k 2HA) 5}
A (carving) F2E] WHE dohld 7 Hgrind-
ing), &2 Aqua regia 522 AF §2] & A]AA U9
o ¢it(relief) & d& AT AT o] WL
BRge g 9% I AL S e @
ol YR AR A AHEEHA G WSl
‘:]_3).

el HHe A9t 918k 2o 71 BHA
52 AMg-8he W2 die spacing®] TP671522 o]y
3 die spacing W2 2 T g7 HZA A 23
BREE 179 F71E A2 BEE WY
(margin)©] AItH=] WA (finishing line)ell A3 7}
ZA AXD & AES shu T Aol B
FEY FF AEE FA A AT BE g
THAA AF= S7+E AU G JAAL + 3
o B o] d JAA L B o wjEs &

¥ 2 EEE 19985PIE ANEm o ATH] A Qo) Sf3to] ol FoIHE.
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ojHA & FH &A FAF HAEY fAEE F
ZHNAZH?, A die spacer2A o2 FAle] A F
< A AMEsta Qe o2 @ die spacerol
g3t o] FAQ TS} a9 W EEE A of
& Zoe oA 7AA = w-¢ thekdt Al g ez
Aet,

Fusayama 592 die spacer24] nail polishE A}
3o olzd FF L Bl BHEF AR
Atele] & 44pm7tA] 9 F Aokn F3E 5
At AT 2 gm T nail polishE A8 A
d ddtde 5EE Adde] . Hembree®t
Cooper $#2 18] 7 (coat)9] Tru-Fit die spac-
er(George Taub Co.)& AMHE-8I Tt T HuH L
o olof] U@ A F A& Aekstsit.

Eames 7€ 489 Tru-Fit die spacer® AH&-3t
o 25ume] FAE o|F e o] EE XA 4t
Ao} ZAAt=7E 10°9 o) oF 45ume] BA B A3
2 2}H(seating discrepancy)E&, 20°% = 33um2)
A x| ¢} BHE7He) Ao Ay} HA A,

Campbell 5% Tru-Fit die spacerd A}-8-3}e
2722 13.3um, 33 24.9mme] A 472
37.5eme] 44 & 333811t 8kAIRF Campagn® =
2702 26.55umet 442 58.76mm, 6HLE
77.70eme] FAE F33H 919 A7 B2 A
ol BAen Ed diedd 538 AR M E
FAQ atol7h Bol UM uF FHET wiH F
& 59 (midoulusal area)®] die spacer®] 77} &
A EEAT 218t £ 2 Belle de
St. Clairerte] die spacer®= 74 814 layerd F 11.0
e FAE At o)HF AT AHE E
2 Campagnie A|Z3)AtA AAE 2329 U
A gethe A& dFEH

Oliva "= HA] stone diedl| ] 4 & die space
8] FA9] FHA AtolelA B zpolE Holm 3l
T B33 o) die FE)Y FF8HE Q) 2ol H
7} die spacer® X3 WG] AoldM F2
7118k B syt

Rieger 5% Tru-Fit die spacer AH&-A] gold—col-
ored die spacer®} silver-colored die spacer 5-9ilA]
A2 T Apolst Y7l WiEel 22 2 layers
die Aol =X3t1 HEFE o= colory die
spacers UA TEXHRE7H) webx] HE T oA
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o]zt & dthe A& AASIH

o] ol g} 2ol o YAIEL Yt AEE
die spacer2 A3t gtom Ed L die spacer
i g2 AP AlololA] ¢ thFt g
Zt= die spacer®] FAE sttt o|9} npatrt
A2 BAES] &A% FEE st o die
spacer?] °©]dAQ T £F AFAE Thl] A3
YA = BAT QFH o2 FAEE die spacer
o FAe YAHLZ 25 -4m HFAN == A 2
TpEEsI aig] £ HREEE e AT FAA
£ AHEE ZSdle 2o S8 30E Ze A
o $2 27942 vehd 4 318 Aot 2eiv Y
T A F7hE A R AR Ateld] Ho
g A Soe ALY fAYS A% dolj=d 7}
4] o

2 A7 S L oA &3] AHEEE o 7t
Z] die spacer®] 7} layerel]l &t FAHE 3 38tx o
o] 295 438 v d7EF vw $45e H
o] o] gic}.

T. ATRIE 2 by
stone die® AZel7] S5k ke WA 2%
WAle] 98- Aeste] putty typee} A2 2
(Reprosil, Dentsply Co)Z A 53 & 3449 949

9] &3l Type IVE 743 (Silky-rock, Whip-
Mix Co)E AZ3|AL] AAHR E7} E338te] A3
Y& AFg ofHF M1 2¥YE VT E FE
o] &3] o] xH] X FA| 7} 12.0%2.0X0.6cme
GiP o2 At A&g F o]lE AU o] &3}
o o] 128202 753 viro] ZF Rl o
3l g8 o die spacerg® 23 FHE P}
(Fig. 1). 47dollA &3] AH8-3t= Tru-Fit(silver and
gold-colored, George Taub, Jersey City, N.J.,
U.S.A), Whip Mix #|$#<] die spacer(blue and gray-
colored, Whip Mix, Louisville, K.Y., U.S.A.)%} Belle
de St. Claire(blue-colored, Belle de St. Claire, Van
Nuys, Calif., U.S.A.) #AF<] die spacerg AH-8-3}
o 24zt 0 A& S (Fig. 2).

Tru-Fit die spacerg ©|-4% AP M= 1 2
9] o] W ol 7t Rofl 34 (gold colored)<
die spacer 17 (coat), <4 (silver colored)®} 148, 2



20 2

e 120

0.6

Fig. 1. Die spacer® E=X3}7] 98] 1258222 #F53HA wHold Hu Z¥H(stone

plate)

Fig. 2. Ju2¥ 9o 48 AR 37149 die
spacers =¥ 3 9,
#2025 E Tru-Fit die spacer(silvers}
gold-colored), Whip-MixAke] die spacer(blue
9} gray-colored), Belle de St. ClaireAl9]
die spacer(blue-colored)

AH(G-9), 37 (GS®), 44(G-S-G-9)3 58(G-S-
G-S-G) oz Az =X} o] uf A=23|A}
AF3h= brush® AH83t9 1 24 o14E =X3le
Byole 7189 & o oA =X o S8 A
ZHRE)E F1 =Xl 7|E9 Fo] A3 A3
g Zo Q2 5 SHEIEE Fo|E 72T
Whip-Mix A &9] die spacerE ] &3 AP TFAM =
#2 g o] 83t 179 blue-colored, 189
gray-colored, 23 (B-G), 34 (B-G-B-G). 44 (B-G-
B-G)9 AU 2 =¥t}

Belle de St. Claire A1 %<] die spacerg ©] &3 4
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Fig. 3. A8 AH49 die spacerd FHE 233517
3 41 23] BB trimmingd B&

AL upxkx] woz 1, 2, 3, 472 Blue-
colored die spacerS A1 28 Ao =X}
Die spacerg =¥3}7] Aol 8718 o 2027 E5
o]A] &-dlo] FUI TEE FAEE sttt

die spacer®] 7€ 2% +0Z8A TYst o
FHE A}E5kR] YL die spacerE AHEEIG T A
2 28 g4 die spacers =EIA] 1A13F Fo
Type 19 AX0E E3 £t 2 Yo 22
FAZ gdedt. At 9 AsE 3 7138 F
& o) g3t ztzte] My ¥ & Adslgen ¢
< A 9] 71+ model trimmerE ©] 434



trimming ol 289 W] LERE die spacers]
AEYRo FAE ZH3ArH(Fig. 3). 38
PATo] o] Ayl FAsle ZL =7 dolA F
Aol A8-& A st on] APt Jated 100 o
&9 B 73-§ o] &3l RE ZAHYS #F3L
Fok 2FAE £ 810709 EEE SHATHER
< : Tru-Fit: 324, Whip-Mix; 270, Belle de St.

Sl ()

12 34 tayers
Belle de St. Claire

§G2345
Tru-Fit

BG234
Whip Mix

Fig. 4.
s . silver-colored layer
g ' gold-colored layer
b * blue-colored layer
g : gray-colored layer

Table 1. Die spacer®] B FH2t #F HA}

Claire: 216). One way analysis of variance®}
Tukey s multiple comparison #4& E3le 2z}
group ‘A7 A= Alole] BAHA FAAE 95% A
= 3lA §3 2 g

Il S

3%59 die spacerd] $7E E4 3 vt Zzte] B
T 2R3 E 2 2L 292 dUH(Table 1,
Fig. 4). B4 Tru-Fit die spacerd] H# FA < sil-
ver layerdlM & 7.37+2.30#m, gold layercl X &
9.85+2.37um, gold-silver?) 2 layerselAl< 20.48
£5.03¢m, 3 layers= 30.22+7.62¢m, 4 layers©
42.31+15.34pm 283 5 layersv= 52.30£14.43
pme] ZFE At

Whip-Mix die spacer®] ## 57 & blue layercl]
A= 17.13+4.83um, gray layer= 21.28+7.18um,
2 layerse 35.74+7.821m, 3 layerst 56.73+14.78
pm 12} 1 4 layerse 71.30+13.95tme] $33<
At

Belle de St. ClaireA}2] die spacer®] BT FA=
dAdZE2 91.2045.57em, 2 layers= 34.54+7.97
#m, 223 3 layerst 60.09+£15.03¢#m, 4 layers
A e 71.48+19.66me] 3 3E AUt

Tukey s multiple comparison 23} Whip-MixAt

A =B layers® BFFA (4m) SD

Tru-Fit die spacer silver 7.37 2.30
gold 9.85 2.37

2 20.48 5.03

3 30.22 7.62

4 42.31 15.34

5 52.30 14.43

Whip-Mix die spacer blue 17.13 4.83
gray 21.28 7.18

2 35.74 7.82

3 56.73 14.78

4 71.30 13.95

Group 111 , 1. 21.20 5.57
(Belle de St. Claire) 2 34.54 7.97
3 60.09 15.03

4 71.48 19.66
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= Fig. 5. Ztzte] AZE A})9 single layerdl 101X T g SAgH4 F2a)

Tukey s Studentized Range (HSD) Test

Means with the same letter are not significantly different

Tukey Grouping Mean N Group

A 21.2778 54 W2
A
A 21.2037 54 B1
B 17.1296 54 W1
C 9.8519 54 G2
C .
C 7.3704 54 Gl

G1 : Tru-Fit die spacer (silver—colored)

G2 : Tru-Fit die spacer (gold-colored)
W1 : Whip-Mix die spacer (blue-colored)
W2 : Whip-Mix die spacer (gray—colored)

B1 : Belle de St. Claire die spacer (blue-colored)

9] gray layer’} /Mg & $49] A& UE L
U Belle de St. ClaireAt?) blue layershe S48
o2 Foa7} fIden Tru-Fit die spacerd] silver
layere 71} 3 +x9 S34E BAAR Tru-
Fit die space®] gold layerste= SAIgH o2 o4
7} 1t (Fig. 5).

Z g ;9

V.

Ofh

Die spacinge BAEo] 77 We] A|thz] g A
A3 AN A B 27HAS V3R B
9] shto|t}? H|E 7} die spacing A BEo] AZ 3
AWZE FA3HE layerT ¢} ol ME A& AL
ARG o} Apelr] I AP Ane ojd= B
olgt A#E YehlZIE At} E oA FA
<} die spacerel] MM E =ao] Bt ADA spec.
No 8ellA& ¢l4told cementol] thdt 43k Al
&84 25 - 40mme| T}, 18 BR oA RE
25 - 40pm] ATARA Y TS FA317] A
#2438 o] A9 die spacer?] FA7} B o),
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A AFErt 52 HAA 2 FHAE A Al
dE Bty 28I FE 98 FE A] v
stct, dal dAeA dTHEAAR AMRHI e
A5 AFE 2 film thicknesse g¥tA oz
28E 2945 JeplF 2 gitth, djFEe] 3N
Tha Aol AR A H 02 25 - 45um Alol €]
dje SpaCer _‘_—?_7)“% _7‘]7_%%}_3 9;1—‘15— }é%‘ o]‘:}_'z.l()-lz,l&%.z'(-
31.34.35)'

B AGelAE 25 - 45ume] F 9ol Sol7ke die
spacer®] layer 4= Tru-Fit die spacerolA< 3, 4
layers, Whip-Mix die spacer®|*= 2 layers,
Belle de St. Claire die spacerol A& 2 layers7} ©}
Aol Eojzict. stAG o] Azbe AZ3|AL A
A X g tha 2lo] g Bola Yt Tru-Fit
die spacer®] A% layers - 4 layers24 ©]= 25
me FAE Advin 2EE st Ay
5ol tigt A 5& AFol HAE ot

o]9b& ¥l Grajower 522 Tru-Fit die spacer
9 1 -4 layertA 8% A5 Teme FA7 24
9 4 layers?| die spacer7} 1, 2, 3 layers2.t} =



AE dieol AFAE A5 A ©A 2A4F o]
£ 4 Atz FFsigt. 2222 EEES A
2 Ao HA&ge] eAE HdlAE T0um F =9
die spacer FAE AYof dvtm FAJAR
Wilson®9] Q14told cementd o] €3 A E
30#m olste] A& @A} (seating discrepancy)E
el X = 43 40um ©1/F) die spacer FAE 7t
o} gtha WwE S},

A W7 e T Fos BAEY §X
gol 23] 2 &2 dIE P F e B
HES] AuiA] g HHg A& A3 waky
(orientation) & 44 & 4 it

Fusayama 5 manicure} 2 40em $719] tin
foil & AME-st A3 37m7tA 9] BEE 3ol
2228 Adsty ot o3& manicure AHEAl 2
coatsE AHEFEA S manicure® E33 &t
< A% 25 did = A5 A ¥

Campagni < &3 die spacer FHAEA 2 -
4 layer® FH&HH oL} o AZL ALLF =
o} olo] gt HEA FAQ 3L Hudx &
ot

Carter §2& Tru-Fite] A& Belle de St.
ClaireA}2] die spacer® AM&-&Hol Qo1 g9
Hato] glo] 2 - 3 layers®] AH4-& FA3ATt 34|
2 AddAe F 7R AEY FAZE f9430
Al ZolE BATHQ layersel A& 20.48+5.03¢me}
34.54+7.79m, 3 layersAlAE 30.22+7 62umeh
60.09+15.034m)

Campbell®< die spacer A 25+ BAE2] |3}
}3 5 dolvhe 98 71X 2F/FE &Hs 3%
& glon w2 die spacer FAE S33e A
2 Roulsittn F4& ¥t A BEES
F2239] 2 A casting error) et o] A &S] A%
B3 Foll Gojuts FUA| &2 A WY F
d 23t A9} bindingg WA EtR* X3}
A R] Alele] LR 71WE FrozRE opr|E A
At 38419 hydraulic pressure®] §43% 27}
o &3 BAE Aate) Ay BR8] A
239 die spacer A= FEE Foksiy it
o] AgelA 25mmE A9 & FAR S
3k gich

7} die spaceree] i FAHE AL A AA|

=0
o =

645

g A} Zo] B AR Ax At AlFG BT}
oL HE zjol§ HolRo| o7 AF ZAFHE0] Hf
+ orFaiAl vehvta ok

Eames 572 Az3Atel 18 Aws} vlriA|
2 4 layers?] Tru-Fit die spacer7} 25¢m A =9] F
AE o] F1 Jrta HEE 3 on o3 et
F2E & HY Fol YA BHEC] AR
Z 9] gEo 2 dojrih= vt & 7 (rebounding
effect) & 24217171 A% 71 £ ol2ka o
Aot

Oliva "'*& 4 layers®] Tru-Fit die spacerg At
£310) B 39.8ume] FAIS AojA Eamesth A2
rte] SPAZEYT Ui 52 FAE THIUL
U B A e 42.31mEA o]9} fAe At
A&+ Ut

Campagni®® ¢} Tjan 52 37149l B die
spacerZ ZAFeH A3} 6 layers®] aeroglossE ©| £-3f
4 20.84 - 39.12tm FAE AU2H Belle de St.
ClaireZ 0]-8-3 A3l= 22.9%um/2 layers, 42.17pm
/4 layersE 9121 Tru-Fit die spacere 2 lay-
ersZA 26.55¢ms} 4 layersZ 58.76¢me) £ 3%&
aE 5 U

3 o] 5L A BelM G vle} 7ol o] T
kol AxZALe Axtet AR HA Gevin
skt

Rieger 52 Tru-Fit9 silver color9 die spac-
er= 6.95¢m/layer, gold color®] die spacer= 6.03
mm/layer®) #21E YERRITE, 28 B R 2714 o
el 2 F7Z 7HA die spacer kitE AREA] o
& die spacerg FEB ] Athx] Aol WA 2 L3}
71l ek AA 2 die spacer T G 1]
2 4 9tk =3 4 - 5 coats9] die spacerZA] <F
23.93 - 32.95¢me F/E 348 + At Ras}
Aot olg g A= & APANEY thh e &
X & Holx 9o silver layer7} gold layer®] F7
B} g8 52 32 e utd 298 2y
F3 it

Tylman®] XA E AHEH 35 - 40um 57 <]
spacer® EH1317] 9l8)A+= 3 coatsS] Tru-Fit die
spacer’t 23k 2 02 Fo] glAut ofof] o3k 2HA)
o FEE oAl gdstet.

Campbell $2& 2, 3, 4 layers®| Tru-Fit die spac-



erdl Al 242+ 13.3, 24.9, 37.5ume] EHAE UL
1 Belle de St. Claire die spacerelA< 2+t 16.0
3} 25.1me £33 AR Passon 52 4, 8,
12 layers®] Tru-Fit die spacer?] F77} 22} 34,
71, 100#m9 E3A & Jehllo] & 4389 3
#FEY td & F3E YRS

9o AFES FHH B HAH 22 stone die
23l die spacer®] FA} F7IEFE die HolA
crown elevationd] FX| & otk AM, & A3
2217} FolAl e AEFE YeUAT Z2e] A3t
AEL AolsHA Yelged 71 & olfEAME 4
g el atolE IR o7 7HA] 247t BRA
o2 243 Aojety & F Jrpsudn® Ay A
9| Aol 2Fstd 4% 49 B, A8 &
W X|o} By o} z L] Apo], AhR] AAQ] Apo],
2 g 22y 9 8 #3 24 AAANE R
Ao AT UHe vl F 488 Hx 2Fq 9
AANY QAR A3t Az L died] axial surfacee]]
A die spacerg HWA7A =E3=A 2 MA
Imm 37 E¥3=R)9] Atelof wlet, 2 die
o] 42 Alo]] o] = H o] 2 (seating force) S F
Azt wet wf$- Fold 2zt debhd + e
230 3o 2 ¢ die spacero] 3 ApolAe
olg} & WMy WE BF3y) dasdieleln 4%
g} 99 FAE A= A7 EA Donovan &
®.2 H| £ single layers] die spacer 8@ T 7} sil-
ver layerdlA& 7.3+2.30tm$} gold layerdl A&
9.85+2.37tmE JYEMAA T o] FA = HAL
o} AA 3 coats®] Tru-Fit die spacer®] 227} 20
- 210tm7HA 2ASE[TG L Bt -
dubA o] Ao = B33 Rosentiel 5-& EHE
& 3|9l die spacer’t REE9] RAIH I A
o} @z} A& Pkl i3t AT die spac-
er® T¥3ltgts FaAA ) ol A HIE
o] B e A= WA A} B2 die spacers =
E5A] g Ao 238 BABY FAYE FaA
7)Ao TEE 9 FEAAE velhd £ ¢l
ot ke

T3 o8] 29 die spacer® EXE Alo|E HA

S¥3 2o A2 E 39| die spacers TXH 74,
A A7t wAE A2 Aolzt vehd &
ded 2 9L AR AAe EA wEito] opy
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g} o]Ad] =X 3 87} &A3] Aslslr] Aol A
22 AR die spacers =X o 2H 7|EF B
A 4871 dold & V] wEoelt. 1=
die spacer EXAldE 0|2 EAE Z ol st
AHE3hE Zo] wigAEle diAdez 28 Axd
AAE T3 EXA e & B4l gleslsgtn A
2}3ic}, =3 A 5ol ek e stone died] =FEA]
BRAoz F471 dojd & gled o3 A
AAAL die spacer®] A 4L nlA £ U

O 2 Grajower $22 A2 F4L 93 As
AHE-8= Tru-Fit die spacerolA silver layer<
23¢me] ZHX & JEhAU R gold layere 15¢mE
yehfol gf 438 A9 B2 Aol & YEhil o
AH2-312] 6702 o] A Tru-Fit die spacerdll A+ 2zt
Z} 36#me} 29¢me] FAE Bt

Gardner$} Vermilyea 522 & A3t 3714
o] o2 die spacerst A% AHFQ old die spacer
o] 7 Aol & vlms] ¥ A3} Tru-Fit die spacer’}
Azxe W3y} 7 Ao E3 3 layersd
Belle de St. Claire die spacerelA& 51#mel e F
AE VeI 2 Tru-Fit die spacero| A= 29#m<]
EZ3X7t 71850 & 48 fA SRS B
Fot}. A9 o] gk W E Rieger®d] Aol ¢
38 Tru-Fit die spacer®) gold$} silver layerci A
A& AHR Rojgta strjgte 25 o v A
=& vepditin st

A8} 2ol A|7ho] Aol MM = P2 ¥}
7h veide @48 Eolx glod Z AlFelu o
2 A4¥ Aol wer] Azze] W A2 Aol
3 S vehlz ot aeE FF AFdA
£ |9} Zo] A|Zto]l W& Hzxo Walel A 7
AEricte] Az WASE W - BAstd Azt
o] ZAustel ute} Hzxo] Wsrt H& Aol
& die spacers] AT P AAH3 FA9 die
spacer AHgo] 7153t EE o] Fojzol & Aeolt}
%3} old die spacer®] A}H8-A19l thinner AH-2] &3}
9} die hardening agent A8l 2} 3 die spacer 57
o] 9= A< A7 o sitkn YAETt

£ d¥d e AZHYA7t AF 8 brushE ©]8
s}o] die spacer® =X 3= Oliva 59 A7
& A 23] A A3 brush®} sable brushE o] &
3la] die spacer FAE 743 23 sable brush®



AHE-3E Aol Bt & FA9 23 & 4.

Die spacerg AH-A 2Edol & ® o} HL& 3
e F589] FAH g G|t} olZ o
& A7 ZIAE 9A] vFsHA vehta e
13,15,22,29.32)

Die spacere RHE A JHAE A HA-3
FE Fostd HEAA ] 3 BAE] HMALR
g F4goE FY 7 dvkm AZ4HY r&o] o]
23 4 BAEE ARAYNA Lojd F e
a2 71A] LH/E B & & lenz B AE
& Ao o] FolF & gtk £33 Passon 57
Z AZA 9 FAY FA=Egde 43 7179
cement thicknessg °]F-& Zo| Bt} F83jtty 3
Ao g Aoy M e F2 F
F2A Y] A& AASH] 93] aluminum
oxide particle® sandblasting #8 & AX 3 L3 die
spacer®] Ago] AT FAHE BA}A oz

U 2] FAE de AL 447 4 ¢
olth, EY H|E #U¥ Y} FAE oIFU &
A= F2A4 WA HFA] Atele] microirregu-
laritiesel] 23t FAEH 9] JaFof) WM = F o A7
7t B g stee AET.

v.d B

E dFe QAN &3] AMeEE 7MY die
spacer?! Tru-Fit, Whip-Mix$} Belle de St. Claire
A& die spacerdl 3 HFHL FAE S 5t
03 22 AnE At
1. Tru-Fit die spacerol X19] 2} layer Abo]<] Hi &

Ae o3 2o
Silver layer : 7.37£2.30um, Gold layer :
9.85x2,37ume| ™ YA o 2 1Y T3t lay-
er 7 3 layers®} 4 layers24 242} 30.22+7.62
st 42 31+15.34¢me] $78 82 YERAITH
2. Whip-Mix die spacers| A& Z} layer®} B 5
7= Blue layere 17.13+4.83um, gray layere
21.28%7.18umolM 44H o2 FHE g
layer & 2 layers2A] 35.7447.82um7} &7
At
3. Belle de St. Claire #A&<] die spacerdlA&
21.20x5.57me] 4 = Vepd o g3
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.37

o2 AT W3t layere 2 layer2A4] 34.54+
7.97tme] &3 #& YeERAAT

59 die spacer?] B3l gt FA
Al Whip-Mix ##9] gray layer’} 714 2 4
21 & YeR% 2 Belle de St. Claire A| &3
EA%R02 So)A7t 99em Tru-Fit die
spacer9] silver layer’} 718 & $X1& JElY
K2 Tru-Fit die spacer?] gold layershe 548
A 27 gl

A ZB AV A A2 ARE X3S g2 A7

Hel v A SRR A L HAE "‘rF%
WA die spacer &% #te] &= AAE
AsA AF Wi olet #3HE o /A 84
o #FE3 a7dY

<]

b

Mo
ret

. J R Gavelis, J D Morency, E D Riley et al. The

effect of various finish line preparation on the
marginal seal and occlusal seat of full crown
preparations. J Prosthet Dent 1981:45:138-
45,

. C Passon, R H Lambert, R L Lambert et al.

The effect of multiple layers of Die-spacer on
crown retention. Oper Dent 1992;17:42-9.

. R Pilo, H S Cardash, R C S Eng et al.

Incbmplete seating of cemented crowns:A lit-
erature review. J Prosthet Dent 1988;59:429-
33.

. Chu~Jung Wang, Philip L, M, Dan Nathanson.

Effects of cement. cement space, marginal
design, seating aid materials, and seating force
on crown cementation. J Prosthet Dent

1992:67:786-90.

. Shahram E, Gary G. Effect of die spacers on

precementation space of complete-
coverage restorations. Int J Prosthodont
1997; 10:131-5.

. M R Rieger, R A Tanquist, M O Brose et al.

Measuring the thickness of a paint-on die
spacer. J Prosthet Dent 1987:58:305-308.

. D Dixon, L C Breeding, K R Lilly. Use of lut-



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

ing agents with an implant system : Part II.
J Prosthet Dent 1992:68:885-90.

. P R Wilson. Effect of increasing cement

space on cementation of artificial crowns. J
Prosthet Dent 1994:71:560-4.

. Thomas H, Nasser B, Thomas B. Postcem-

entation marginal fit of a new ceramic foil crown

system. J Prosthet Dent 1992:68:766-70.
Takao F, Kimiko I, Hiroyasu H. Relief of resis—
tance of cement of full cast crowns. J Prosthet
Dent 14:950106, 1964.

R A Oliva, J A Lowe, M M Ozaki. Film thick-
ness measurements of a paint-on die.
Wilmer B E, Sandra J O, Jarbas M et al.
Techniques to improve the seating of castings.
JADA 1978:96:432-437.

Stanley G V, Michael J K, Eugene F H. The
effect of die relief agent on the retention of
full coverage castings. J Prosthet Dent
1983:50:207-10.

R A Oliva, J A Lowe. Effect of die spacer on
the seating of cast restorations on composite
core preparations. J Prosthet Dent 1987:58:29-
35.

Stephen F R, Anthony G G. Improving the
cementation of complete cast crowns : a
comparison of static and dynamic seating meth-
ods. JADA 1988;117:845-8.

P R Wilson. Crown behavior during cemen-
tation. J. Dent 1992:20: 156-62.

P R Wilson. Low force cementation. J. Dent.
1996:24:269-273.

Leland-Webb E, Murray H V, Holland G A,
et al. Effects of preparation relief and flow chan-
nels on seating full coverage castings during
cementation. J Prosthet Dent 1983:49:777-
80.

Van Nortwick W T, Gettleman L. Effect of
relief, vibration, and venting on the vertical
seating of cemented crowns. J Prosthet
Dent 1981:45:395-9.

Gegauff A G, Rosenstiel S F. Reassessment

648

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

of die-spacer with dynamic loading during
cementation. J. Prosthet Dent 1989:61:655-8.
Ishikiriama A, Oliveira J, Vieira D, et al.
Influence of some factors on the fit of cement-
ed crowns. J Prosthet Dent 1981:45:400-4.
Steven Carter, Peter R.Wilson. The effect of
die-spacing on crown retention. Int J
Prosthodont 1996:9:21-9.

Steven M C, Peter R W, The effect of die-spac-
ing on post-cementation crown elevation
and retention. Australian Dental Journal
1997:42:(3):192-8.

Hembree J H, Cooper E W. Effect of die relief
on retention of cast crowns and inlays. Oper
Dent 1979:4:104-7.

Stephen D Campbell. Comparison of con-
ventional paint-on die spacers and those
used with the all-ceramic restorations. J
Prosthet Dent 1990:63: 151-5.

W V Campagni, J D Preston, M H Reisbick.
Measurement of paint-on die spacers used for
casting relief. J Prosthet Dent 1982:47:606-
11.

W V Campagni, William W, James T M. Effect
of die spacer on the seating of complete
cast gold crowns with grooves. J Prosthet Dent
1986:55:324-8.

Rafael G, Yuval Z, Israel L. Improving the fit
of crowns with die spacers. J Prosthet Dent
1989:61:555-63.

Terry D, William W, Wayne V C. Use of paint-
on die spacers in preparation with grooves. J
Prosthet Dent 1984:52:384-88.

Jorgensen K D, Finger W. Die-spacing tech-
nique by diffusion precipitation. J Dent Res
1979:87:73-8.

Tam S H, F M Gardner, Marion J E. The
effect of selective die spacer placement tech-
nique on the seatability of castings. J
Prosthod 2:56-60.

Anthony H L T, Ruben S. Comparison of inter-
nal escape channels with die spacing and



33.

34.

35.

36.

occlusal venting. J Prosthet Dent 1985:53:613-
7.

Reports of councils and bureaus. Revised
American National Standards Institute/
American Dental Association Specification No.8
for zinc phosphate cement. JADA 1978:96:121-
3.

Peter R W. The effect of die spacing on
crown deformation and seating time. Int J
Prosthodont 1993:6:397-401.

Shane N W, Victor K. The three-dimen-
sional effects of adjustment and cementation
on crown seating. Int J Prosthodont 1993:6:
248-54.

Worley J L, Hamm R C, von Fraunhofer J A.

649

37.

38.

39.

Effects of cement on crown retention. J
Prosthet Dent 1982:48:289-91.

William F.P. Malone, David L. Koth :
Tylman s theory and practice of fixed prostho-
dontics, Ishiyaku EuroAmerica, Inc., 8th
edi, 1989:287.

F M Gardner, S G Vermilyea. The vari-
ability of die-spacer film thickness, General
Dent 502-503, 1985.

M O Brose, J B Woelfel, M R Rieger et al.
Internal channel vents for posterior complete
crowns. J Prosthet Dent 1984;51:755-60.

. Jorgensen K D. Factors affecting the film thick-»

ness of zinc phosphate cements. Acta Odontol
Scand 1960:18:279-490.



ABSTRACT

A STUDY ON THE PHYSICAL CHARACTERISTICS OF THE THREE
COMMONLY USED DIE SPACING MATERIALS

Hong-Seok, Moon, D.D.S., M.S.D., Jong-Jin Kim*, D.D.S., M.S.

Department of Prosthodontics, College of Dentistry, Yonse: Untversity
Kangbuk Samsung Hospital*

As an optimal quality of the restorations, there should be a least amount of seating discrepancy
between the casting and abutment teeth. However, high viscosity of the cementing medium and
its resulting thickness may prevent complete seating of the restoration. The use of die spacing mate-
rial provides adequate internal relief for the cementing medium. The purpose of this study is to
compare the thickness of three commonly used die spacing materials.

Materials and Methods: Stone plates were fabricated and divided into 12 sections to be paint-
ed with die spacers. Tru-Fit, Whip-Mix and Belle de St. Claire die spacer which are commonly
used in dental practice were tested in this study. Each die spacers were painted layer by layer
according to the manufacturer s recommendation. The average thickness of each die spacers were
measured with light microscope(Xx 100) and compared between them. Results and Conclusions:
A silver—colored Tru-Fit die spacer has the lowest value of thickness without statistical signifi-
cance comparing with a gold-colored Tru-Fit die spacer and a gray layer of Whip-Mix die spac-
er has the highest value of thickness without any statistical significance comparing with Belle de
St. Claire die spacer. Three and four layers of Tru-Fit die spacer and two layers of Whip-Mix and
Belle de St. Claire die spacers seem to be in the acceptable range of thickness of 25 to 45¢m for
optimal seating of the restorations. The standard experimental design and method should be fur-
ther evaluated for more consistent and objective results.

Key words : Die spacer, Die spacing material, internal relief, seating discrepancy



