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Fig. 1. Procedure of tape casting.

Table 1. Composition and particle size of AL-M43,

Property Value
H:0 0.07
Fex(Os 0.02
Chemical Si02 0.05
analysis Na:0 0.04
(wt%) ALOs 999
Ig. Loss 0.05
Mean particle size (m) 3

Table 2. Physical properties of solvents.

Methy! ethyl  Ethyl alcohol
ketone
Structural formula CHsCH:COCHs ~ CzHsOH
Molecular weight 7211 4607
Density (g/cm’) 0805 0.789
Viscosity (cps) 020 12
Composition (wt%) 40 60
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Table 3. Fabrication methods and margins studied.

Group Margin Material Code

1 90°shoulder  Alumina tape 90AT
2 90° shoulder In-ceram 90IN
3 135°shoulder ~ Alumina tape 135AT
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Fig. 3. Crown misfit terminology.
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Vertical discrepancy+ A&& SHMEF0F
o $EE3 WA $8AZE Yehlw, horizontal
discrepancy= ¥ A2E Uebd ol Marginal dis-
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of hztd el ZAolE &t marginal gapS T8

g BN Aokl oz 43 AYE et

(Fig. 3).

6) SAEA

B EFHQ A5 & WHA Wiloxon rank
sum test= horizontal, vertical, marginal discrepan-
cy R marginal gap®l| ¥ Z+ F9f ol & vlw
39y, &3 Yo w2 horizontal, vertical,
marginal discrepancy ¥ marginal gap2 Kruskal-
Walls test® 574 2345 431929 %5%9) A
FF7te® AFsu

I o8 45

Al $3 9929 12 Wilcoxon rank sum test

o] A3= Table 4, 5, 65} 7tk WATZANA mar-
ginal discrepancy®] F7HhE 783mA.L.8 marginal
gap®] T M44mATh WOINFS marginal dis-
crepancy®] 7k 65m %29 marginal gap?] F
24gke 55mP o, 135ATH 9] -marginal dis-
crepancy®] 732 82.1um, marginal gape] 7}

< 02m%Ath Fig. 4, 5 6914 z+ 29| 2703
2 Rod 78 ddEE Jehfgit
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1) €79y HolZ9} In-ceram®] B

90°shoulder 2.2 &4 ni} ©lo| 9} In-ce-
ram& AHE-3l FolE AT WATZH VINGE
9] Y]] A= Table 734 P2t} BE AL @at
o] v 3 79 vertical, horizontal, marginal dis-
crepancy % marginal gap 25 @Fu)u} Ho|ZE.
083 WATTANAM IA el horizontal dis-
crepancy B marginal gap FA 839 {27}t
AN L H(p<0.05) vertical 2 marginal discrepancy
€ SAFAA F9A7 AATHp)0.05).

Table 4. Vertical, horizontal and marginal discrepancy and marginal gap (in micron) by margin location with

Wilcoxon rank sum test in group 90AT.

Surfaces Vertical Horizontal Marginal Marginal
discrepancy discrepancy discrepancy gap
Labial Med 36 31 49 299
Min 5 0 1538 92
Max 100 83 1051 73
Distal Med 60.5 345 805 64
Min 8 0 12 13
Max 102 84 1149 1251
Lingual Med 825 385 96.2 60.4
Min 19 1 38 194
Max 194 93 215 1427
Mesial Med 58 385 736 425
Min 1 0 128 89
Max 127 85 131.2 126.1
Combined Med 61 36 783 444
Min 1 0 12 89
Max 194 93 2151 1427
Med ' median value Min ! minimum value Max @ maximum value
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Table 5. Vertical, horizontal and marginal discrepancy and marginal gap (in micron) by margin location with
Wilcoxon rank sum test in group S0IN.

Vertical Horizontal Marginal Marginal
Surfaces . . .
discrepancy discrepancy discrepancy gap
Labial Med 52 20 537 162
Min 14 2 276 4
Max 100 90 1146 521
Distal Med 49 24 60.1 32
Min 7 4 213 10
Max 150 72 151.3 114
Lingual Med 755 255 82.3 327
Min 22 1 43 111
Max 140 81 1617 832
Mesial Med 44 22 574 24
Min 8 1 10 8
Max 116 70 122 78
Combined Med 53 24 65 255
Min 7 1 10 4
Max 150 90 1617 114
Med : median value Min : minimum value Max : maximum value

Table 6. Vertical, horizontal and marginal discrepancy and marginal gap (in micron) by margin location with
Wilcoxon rank sum test in group 135AT.

Vertical Horizontal Marginal Marginal
Surfaces ) i )
discrepancy discrepancy discrepancy gap
Labial Med 67 32 751 209
Min 22 0 22 1
Max 154 119 1822 89.8
Distal Med 74 26 81.1 55
Min 18 2 353 8.2
Max 234 174 2916 134
Lingual Med 87 38 98.1 402
Min 37 0 399 139
Max 226 163 2654 1493
Mesial Med 59 33 64.7 37.
Min 4~ 4 282 4
Max _193 91 2112 158
Combined Med " 68 315 82.1 402
Min 4 15 22 1
Max 234 174 291158
Med ' median value Min ! minimum value Max @ maximum value
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Table 7. Vertical, horizontal and marginal discrepancy and marginal gap by margin location with Wilcoxon rank

sum test for homogeneity between group 90AT and group 90IN.

Surfaces Vertical Horizontal Marginal Marginal
discrepancy discrepancy discrepancy gap
Combined * *
p value 05107 0.0146 00738 0.0001
> > ) >
Labial *
p value 0.1692 0.09 0.9999 0.003
< > < >
Distal *
p value 0.1508 0.6548 0.1281 0.0004
> > > >
Lingual *
p value 0.1536 0.4458 0.1299 0.0017
> > > >
Mesial *
p value 08732 00514 0.2131 0.0494
> > > >

> : Group 90AT has large median value than group 90IN,
* 1 95% Confidence interval; asterisk indicates that groups are statistically different.

Table 8. Vertical, horizontal and marginal discrepancy and marginal gap by margin location with Wilcoxon rank
sum test for homogeneity between group 90AT and group 135AT.

Surfaces Vertical Horizontal Marginal Marginal
discrepancy discrepancy discrepancy gap
Combined *
p value 0.0071 0.7607 0.0852 00512
< > < >
Labial * *
p value 0.0034 0.9606 0.0443 0.2292
< < < >
Distal
p value 01277 0.7939 0.3517 09193
< > < >
Lingual *
p value 0.986 08121 0.8672 0.0353
> > > >
Mesial
p value 0.3004 08719 0.7925 0.291
< > < >

> Group 90AT has large median value than group 135AT,
* : 95% Confidence interval: asterisk indicates that groups are statistically different.
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Table 9. Vertical, horizontal and marginal discrepancy and marginal gap by margin location with Kruskal-Wallis

test for homogeneity within each group.

Surfaces Vertical Horizontal Marginal Marginal
discrepancy discrepancy discrepancy gap
WPAT 3* 4* 3* 2%
2 * 3* 2 * 3*
90IN 3* 3* 3* 3*
1 * 2% 2 % 2%

4 * 1* 1 * 1 *
135AT 3* 4* 3* %

* 95% Confidence interval; asterisk in same vertical line indicates that groups are not statistically different.

1 : labial surface 2 © distal surface

3 ! lingual surface 4 : mesial surface

Upper one has large median value than lower one in same vertical line.

Microne

Marginat
Discrepancy

Horizontal
Discrepancy

Vertical
Discrepancy

Margnal
Gap

Fig. 4. Graph of overall vertical, horizontal, marginal
discrepancy and marginal gap.
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Fig. 6. Graph of overall marginal gap.
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PATFNA B & e B 28 marginal gapell
At 2AGAHA 27t AJTH Table 9).
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ABSTRACT

MARGINAL FIT OF GLASS INFILTRATED ALUMINA CORE FABRICATED
FROM ALUMINA TAPES

Nam-Sik Oh, Myung-Hyun Lee*, Dae-Joon Kim*, Keun-Woo Lee, Sun-Hyeong Lee**

Department of Dentistry, The Graduate school, Yonsei University,
Korea Institute of Science and Technoloyg(KIST)*
Department of Prosthodontics, School of Dentistry, Seoul National University**

The purpose of this study was to compare the marginal fit of all ceramic crowns prepared
from alumina slip casting, which is consistent with the conventional In-ceram system, and
those fabricated from alumina tapes which is currently under development in an effort to
alleviate complexities involved in the forming procedure of the In-ceram crown core,

All ceramic crowns, made of In-ceram(slip casting) and alumina tapes(Doctor blade cast-
ing), were prepared with 90°and 135°shoulder margins. The crowns were cemented
with a glass ionomer cement and embeded in epoxy resin. The embedded crowns were sec-
tioned faciolingually and mesiodistally and marginal discrepancies and marginal gaps
were measured under the Measurescope MM II. The measurements were analyzed using
Wilcoxon rank sum test and Kruskal-Wallis test and the results were as follows:

1. In the case of 90°shoulder margin, the combined marginal discrepancies and margin-
al gaps were 78.3 unm and 44.4 um respectively, for the all ceramic crowns fabricat-
ed using the alumina tapes. In comparison, the values were 65 im and 255 um for the
In-ceram crowns. For the marginal gaps a statistical difference existed (p<0.05) but no
significant difference was observed for the marginal discrepancy (p)0.05).

2. In the case of 135°shoulder margin, the combined marginal discrepancy and margin-
al gaps were 82.1 ¢m and 40.2 um respectively, for the all ceramic crowns formed with
the tapes. As compared with the marginal discrepancy and gaps of the 90°shoulder mar-
gin in the fabricated from the alumina tapes, no significant statistical differencies were
discerned in both cases (p)0.05).

3. There was no statistically significant difference in the fits among four locations around
the margins of the all ceramic crowns fabricated using the alumina tapes.

The results obtained in this study showed that the marginal fits of the glass infiltrated
alumina cores fabricated from the alumina tapes are slightly higher value than those pre-
pared using the In-ceram but the difference is within a clinically acceptable range.

Key words : alumina tape, marginal fit, all ceramic crown, In-ceram, glass infiltration
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