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9] &g Bastya, 7 $7& CAD/CAM system e
2 A 24 alumina corest $H.22 A2 alumi-
na core®] ¥4 QA& 7z}t 76.5um, 75.4me 2 B
a3t A2 {8 zol7F AT e,
Tinschert $%& Precident DCS system< ©]-&3}
| alumina®t zirconia® A ZE =R ] WE 3}
£ 60.5~74.0mZ BT}, 2} oG Hn
S| E internal relief} WAK Az Ao
gk 227l gllem =3 32 CAD/CAM system
o2 Yo AZEE zirconia EAHS] HFE
& A= nln|gk Aol

oo E Lol A= internal relief AL thEA|
A8t CAD/CAM system S Z A5 zirconia
core?] AREE 2AlSta HAY Feo] AR S
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1. ctol =t

1) 8l 2332 (Columbia Co., USA)

Ao} 2R E Ao g 3l den e 7o
2 A=At '

Nk

= e

Z 1.0mm non-beveled shoulder
margin with rounded internal line angle

- 7702 ¥A: Z (.8mm deep chamfer margin

- AYR 2 Omm A

CEH AALE: 6

Table I. Classification of experimental conditions

Code Material Internal relief(um)
Z0 Zirconia* 0
Z10 Zirconia 10
720 Zirconia 20
730 Zirconia 30
740 Zirconia 40
750 Zirconia 50
E IPS-Empress2' 20

* ADENS Zi-Ceram (Dental Graphics, Korea).
! IPS-Empress?2 (Ivoclar-Vivadent, Leichtenstein).
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2) 74 t}o](Rexillium 3, Jeneric/Pentron Inc.,
USA)

g3 BYRE BAsl 34 tho] UIE AlFst

WA © X}(marginal discrepancy) 24 Al AHE-SF T

3) 274 11 to] (Tuff Rock Formula 44-Type IV,
Talladium Inc., USA)

F% thelE A2 E A3A(Provil novo: Heraus
Kulzer, Germany)& E-Al|3te] 274451 tho] 3570 &
A28} zirconia core$} IPS-Empress2 core9] |2
I Y5 A7 (internal marginal gap) 2 ¥4
7¥4 (internal axial gap) 24 Al A3t}

2. Core HMZE(Table |, Fig. 1)

1) Zirconia core

ADENS Zi-Ceram®] 32+ 948 7](DGS, Dental
Graphic, Korea)®t A7 Z213#(ADENS pro-
gram, Korea) 2 HA7H371 A (FA-A300, 8H717],
) o] &st] WAR FH 0.7 mmE AL
core W™l internal reliefE 0, 10, 20, 30, 40, 50
=z Fojste] zt 57 A F 3070 coreE A2ttt

2) IPS-Empress2 core (Ivoclar-Vivadent,
Leichtenstein)
Z27M 1 tholo] AZxALe] A|Ald) whh HAR =

Fig. 1. Zirconia and IPS-Empress2 cores.



W ImmE A 9e £ die spacer(Nice Fit,
Shofu Inc., Japan)& F A =¥g F 22 (Dental
Inlay Casting Wax, GC Co., Japan)& ©]-&3t &
3-8 A28l 1 heat-pressing technique®-Z 571 core
£ At '

X gl

[=)

,0
]

=

3.

i)
[

1) A= ¥n| 7 (Compact measuring microscope
STM5: Olympus, Japan)

(1) ¥ 22 (Marginal discrepancy)
53] A2t jigE o] 83t § volol cored
HAAZ F 5, NS, 24, 949 A F ¥

st EAE Al AHAM AAHm 7 Sk

Labial

Mesial Distal

¢

Palatal

— measuring point

Fig. 2. Measuring points for marginal discrepancy.

(2) WAAZHE (Internal axial gap) ™ WH&H
Z¥4 (Intérnal marginal gap)

27443 tholo] AIME(GC FujiCEM, GC cor-
poration, Tokyo, Japan)& core® €338 & acrylic
resin®l| Emjd}3L X|o} AZo] et TUA W
o2 ddsld HARE &5 WS, 24, 94l
2 o] o] Al coretA] FAIHE UEH
AAL 3 A B 8FolA 100 &2 28k,
A dolE

zw 2 3 5HeHE T 292 HAS] A
A%, 4920 o] thol WMo FAHE YR
202 @ A T 16 TN 2Ha%cHFig.
3,48, 4C).

measuring points
— axiat
——o marginal

labio-palatal section mesio-distal section

Fig. 3. Measuring points for internal marginal
and axial gap.

Fig. 4. Marginal discrepancy and internal gaps of zirconia core(Magnification X 100): A, marginal discrep-
ancy: B, internal marginal gap: C, internal axial gap: z, zirconia core; m, metal die; ¢, cement: s, stone die.
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2) FAPH A &An) 7 (S-2700, Hitachi, Japan)

Zirconia®t IPS-Empress2 core?] HAR Mzt
AEYE BE37] 43l 35 ZEH cored] HA
B2 o5 &3 50 &2 2AVE

4. EAXME]

HAQA, WEHAZA, LH A e Hn
EFZAAE Axteln, 4E=9 Aol & AW H] 9
&l 27} one-way ANOVA testé Al gt F Duncan

s multiple range test® AAlstd A48 A#HE
FE I, 95% froleEo® ARt

HA
Rl

I.Z

1t
Zirconia®} IPS-Empress2 core®] WHAZ
internal relief 223} #3 F-9]o wje} vhekst a2
Bt} Internal relief 272} B3 F-9]of w2 3§
To| Py XFTHUALE Table I 9} Fig. 50 ver
Witk

Hd @3k 70 89.6+34.2um, 210 86.0+40.8un,
720 89.4+46.9um, 730 62.8+31.4um, Z40 68.7%
38.0um, 750 77.0£40.1um, E 72.8+39.0un ]},
EAZ 4 Z3(Table 1) °]& #toll f2lg Aol
7t AAHP)0.05).

WEAAZME 2 70 19.6£11.7m, 210 22.4+

o r&r

Table II. Means and standard deviations of marginal discrepancy and internal gaps (Unit © ym)
Code
70 710 720 730 740 750 E
labial | 101.0(38.6) 139.2(27.5) 142.2(26.7) 85.3(29.5) 107.9(40.4) 119.2(39.7) 48.9(26.5)
palatal | 104.1(86.4) 79.8(30.8) 93.1(48.0) 59.4(40.2) 742(32.3) 74.9(36.0) 88.2(44.4)
Marginal discrepancy® mesial | 66.8(29.2) 62.4(21.9) 62.7(32.2) 41.8(12.6) 42.1(15.6) 44.3(21.8) 65(36.9)
distal 86.4(29.2) 62.5(32.4) 59.6(33.3) 64.5(32.0) 50.7(31.3) 69.8(30.5) 89.2(44.5)
mean 89.6(34.2) 86.0(40.8) 89.4(46.9) 62.8(31.4) 68.7(38.0) 77.0(40.1) 72.8(39.0)
labial 14.9(4.0) 24.0(11.3) 22.7(102) 23.3(9.0 19141  204(4.9) 259(12.1)
palatal | 23.5(10.2) 28.6(15.6) 28.7(16.8) 29.4(85) 21.8(12.8) 221(6.6) 31.2(10.7)
Marginal mesial | 24.3(19.1) 19.8(12.9) 255(14.5) 17.3(9.00 202(5.0) 20.2(6.3) 28.7(9.8)
distal 15.7(4.8)  17.3(7.8) 22.4(12.7) 18.8(10.8) 28.3(11.0) 22.9(8.4) 24.6(8.0)
mean 19.6(11.7) 224(12.5) 24.8(13.5) 22.2(10.2) 22.3(94) 214(65) 27.6(10.2)
labial 839(17.9) 91.3(34.1) 79.8(22.7) 104.5(11.8) 141.9(59.6) 124.3(40.0) 69.6(3.3)
palatal | 92.1(21.1) 88.4(37.6) 104.8(27.5) 102.9(24.1) 80.1(15.6) 104.4(14.7) 84.2(7.7)
Internal Incisal® mesial | 107.0(33.4) 108.1(37.1) 124.4(34.5) 106.0(28.9) 112.2(28.5) 114.8(41.3) 66.5(0.7)
gap distal | 124.1(31.5) 121.4(16.6) 107.3(26.4) 128.9(26.2) 134.8(37.2) 148.5(101.0) 93.9(1.3)
Axial' mean | 101.8(30.1) 102.3(32.8) 104.1(31.4) 110.5(25.2) 117.2(44.5) 123.0(58.6) 78.6(23.9)
labial 85.6(20.3) 114.1(24.9) 92.7(17.6) 126.7(9.5) 123.5(54.0) 133.5(27.1) 90.0(3.3)
palatal | 94.4(68.8) 87.9(28.0) 95.0(28.2) 110.0(33.6) 101.9(45.1) 109.2(35.3) 85.6(0.4)
Cervical* mesial | 98.4(21.5) 94.0(37.6) 112.4(48.5) 96.6(27.9) 90.3(27.8) 98.4(33.7) 75.3(2.2)
distal | 139.9(21.5) 143.8(21.4) 131.5(29.0) 130.1(27.9) 151.3(28.6) 163.4(56.5) 105.8(2.4)
mean | 104.6(43.0) 109.9(35.3) 107.9(35.2) 115.8(28.8) 116.7(45.4) 126.1(45.8) 89.2(26.1)
Total mean 103.2(36.9) 106.1(34.0) 106.0(33.2) 113.2(27.0) 117.0(44.7) 124.5(52.3) 83.9(25.4)

* The vertical distance between core margin and die margin before cementation.

! The closest distance between stone die and core at gingival floor of margin after cementation.
! The closest distance between stone die and core at axial surface after cementation.

¥1/3 point of axial length from marginal internal line angle.
¥ 2/3 point of axial length from marginal internal line angle.
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12.5um, Z20 24.8+13.5um, 730 22.2410.2um, 10.2um o1k, EAIA £4 A3} (Table V. V) &9

740 22.3+9.4um, Z50 21.4+6.5um, E 27.6+ 3l 2}o] 7} U8 (P€0.05), zirconia coret IPS-
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Fig. 5. Means and standard deviations of marginal discrepancy and internal gaps : A, marginal discrepancy
; B, internal marginal gap : C, internal axial gap.

Table III. One way-ANOVA test for marginal discrepancy

Source Sum of squares DF Mean squares F P
Model 8084.84476 6 1347.47413 1.53 0.1806
Error 67949.15083 77 882.4565

Corrected Total 76033.9956 83

Table IV. One way-ANOVA test for internal marginal gap

Source Sum of squares DF Mean squares F P
Model 319.364286 6 53.227381 2.40 0.0414
Error 1088.56125 49 22.215536

Corrected Total 1407.925536 55
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Empress2 core .t jFH A

zirconia coret internal reliefol] whe} 3H
o BA A< o)} gt
WHEZHA L 70 103.2+36.9um, 7210 106.1+

34.0um, 7220 106.04£33.2um, Z30 113.2+27.0um,

740 117.0+44.Tum, Z50 124 .5+£52.3um, E 83.9+

gt B9 2,
HEs

ZZ oA FH 100mo] 2] g 2o,
Z < internal relief 0~40um, 30~50um
t”f]"ﬂ*ﬂ 7—¥7—’f SAEA Ztol7h ey b50ums
relief$t zirconia core’= 0~20um< reliefat 7-$-B.ch

aﬂl et

2 t}o] 9} zirconia core ¥ IPS-Empress2 core

25.4um o) o FAA B A2 (Table VI, VI ] «1 HAEE FAER AR #a Alwdt A3 zir-
E #kol F23 2ol 7F AATHP(0.0001). Zirconia conia core®] HAF A7 AP G Sk, U
core IPS-Empress2 core .t} W& 714 o] Z] & 7d3 WA S Hok(Fig. 6, 7, 8).
Table V. Duncan’ s multiple range test for internal marginal gap(um)
Code Mean SD Duncan grouping”
Z0 19.6 11.7 B
710 22.4 12.5 B
720 24.8 13.5 B
730 22.2 10.2 B
740 22.3 94 B
750 214 6.5 B
E 276 10.2 A
* Codes with the same letters are not significantly different(P{0.05).
Table VI. One way-ANOVA test for internal axial gap
Source Sum of squares DF Mean squares F P
Model 15909.55107 6 2651.59185 6.85 {.0001
Error 40656.7775 105 387.20740
Corrected Total 56566.32857 111

Table VII. Duncan’ s multiple range test for internal axial gap(um)

Code Mean SD Duncan grouping®
Z0 103.2 36.9 B

Z10 106.1 34.0 B

720 106.0 33.2 B

730 113.2 27.0 AB

740 117.0 447 AB

750 124.5 52.3 A

E 83.9 254 C

* Codes with the same letters are not significantly different(P{0.0001).
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13 kv x30.90  ° tbore 15 kV x38.8  Ebasm

Fig. 6. SEM of metal die(x50): A, labial margin:1.0mm non-beveled shoulder margin with round-
ed internal line angle: B, palatal margin:0.8mm deep chamfer margin.

Fig. 7. SEM of zirconia core margin(X25): A, labial margin: B. palatal margin.

P e

x«25.8 " 'f.20mm

Fig. 8. SEM of IPS-Empress2 core margin(xX25): A, labial margin: B, palatal margin.
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-ABSTRACT

THE FIT OF ZIRCONIA CORE FABRICATED WITH CAD/CAM SYSTEM

Ji-‘Yunw Seong, D.D.S., M.S.D., Young-Chan Jeon, D.D.S., M.S.D., Ph.D,,
Chang-Mo Jeong, D.D.S., M.S.D., Ph.D., Jang-Seop Lim, D.D.S., M.S.D., Ph.D.

Department of Prosthodontics, College of Dentistry, Pusan National University.

Statemeént of problem: The use of zirconia prostheses fabricated with CAD/CAM system is
on an increasing trend in dentistfy. However, evaluation of the fit related to internal relief and
mérgiiial reproducibility of zirconia has not been reported.

“ Purpose : This study was to evaluate the fit related to internal relief and margmal reproducibility
of zirconia core fabricated with CAD/CAM system.

‘Materials and methods: The evaluation was based on 30 zirconia cores and 5 [PS-Empress2
cores. Zirconia cores were fabricated in different conditions of internal relief(0, 10, 20, 30, 40 and
50im), and IPS-Emipress2 cores were fabricated in accordance with the manufacturer s instructions.
Before cementation, the marginal discrepancies of cores were measured on metal die. And then, each

" core was cemented to stone die, embedded in an acrylic resin and sectioned in two planes(mesiodis-
tally and labiopalatally). The internal gaps were measured at the margin and axial surface. Measurements
for the marginal discrepancies, the internal marginal gaps and the internal axial gaps were performed
under a measuring microscope(Compact measuring microscope STM5; Olympus, Japan) at a mag-
nification of X 100. In addition, the marginal configurations of metal die, zirconia core and IPS-Empress2
core were examined with SEM(S-2700, Hitachi, Japan).

Results: Within the limits of this study the results were as follows.

'1. Compared with IPS-Empress2 cores, the marginal discrepancies of zirconia cores had no sig-

- nificant- differences, the internal marginal gaps were statistically smaller and the internal axi-
al gaps were statistically larger in each condition of internal relief.
2. The marginal discrepancies and the internal marginal gaps of zirconia cores had no signif-
‘icant differences related to the conditions of internal relief(P>0.05).

3. The internal axial gaps of zirconia cores with 0~20um for internal relief were significantly larg-
er than that with 50un(P<0.0001) .

4. SEM micrographs showed favorable marginal reproducibility of zirconia core and smooth tex-
ture on the milling surface. v

Conclusion: The marginal discrepancy and the internal gaps of zirconia core were clinically
acceptable and the milling surface was showed smooth texture. For fabrication of the durable esthet-
ic restoration, further investigations on complex design of core, milling accuracy, compatability
of enamel porcelain and borcelain firing seems to be needed.

Key words : Zirconia, CAD/CAM, Marginal discrepancy, Internal gap, Internal relief
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