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A study on reflective spectrum between In-Ceram alumina
core and IPS Empress 2 core

Myung-Ja Park, Joo-Won Kim*

Dept. of Dental Technology, Kimcheon College,
Dept. of Dental Technology, Daegu Polytechnic College™

A study on reflective spectrum between In-Ceram alumina plate(IAP) and IPS empress 2 plate were carried
out in order to determine the difference of reflective spectrum rates between materials and between thicknesses
of materials(0.8mm, 1.0mm, 1.2mm) by visible wave. The rates are measured by spectrophotometer(Top scan
model TC-1800). And an analysis of ANOVA and paired sample t-test were carried out.

The results are summarized as follows.
1. The reflective rates of IAP and IPS increased slowly as visible wave spectrum increased.

2. The difference of reflective rates of [AP between 0.8mm and 1.0mm is significant but a little(less than
1%). The differences of reflective rates of IAP between 0.8mm and 1.2mm and between 1.0mm and 1.2mm
are significant(8%, 10% ).

3. The differences of reflective rates of IPS between 0.8mm and 1.0mm and between 0.8mm and 1.2mm
and between 1.0mm and 1.2mm are significant(0.06 %, 0.01 %, 2 %).
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4. The differences of reflective rates of 0.8mm, 1.0mm between IAP and IPS are significant but a
little(less than 0.9%, 0.5%). The difference of reflective rates of 1.2mm between IAP and IPS is significant

and larger than the other thicknesses relatively(7 %).

* Key words : In-Ceram alumia core, IPS Empress 2 core, reflective rates
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oy EI|F EE %Oﬂ T& EZ (Burned stuff)
S Eav FuUAD Lol TYY WHoz
AHEE L Ath A F G AHEHE AHEA]
T FHRTEEd =4S £4% FE5EAR
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Jaket Crown©o] Z&3PA T okdl 7t 2 Q3
Ad A HAL(Block, 1987), X7 E<] black
line EAMg A7 A8 marginF 9l
blend-goldZ2¢] & 3}Av}, Colorless Porcelain
Sol AL HAATF =AY FHo2 A%
margin® HFAoA ] FAYLE HF & 47}
A= A n, 1993; olehH A
1998; k2 3} ka5, 1982).

2041719 cl22 /tE HREARIELS H
ot AvldFH 2 AEE I NMEL AAE
M FEEAEEE F5AAM BEE FHG=
3= 28 40-50 %9 alumina® &3y Y
v alumina coreg AN TA| A o) A
150 o) Z =& SRty YT, 1998).

B BREEY THE

is >\‘

Optec, Dicor,

-190-



gH3 X} - 21222l In-Ceram Alumina core®} IPS Empress 2 core®] ¥

OPC 5 98 FH7F Mdsd Jom,
=48 AL A29 Yolk(Dickson G, 1989:
Malament®} Grossman, 1987: Yen %, 1993:
Yoshinari®} Derand, 1994).

AREARAEY AFY s 33}
(infiltrated ceramic system)3 F3Z
(pressure-molded ceramic system)o] %
HEAQ AEo) Vita AFY In-ceram} Ivoclar
AF9] IPS Empress 25 € 4 Uth

Zz38E W In-Ceram? 05~35 m37)
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1. In-ceram®| Alumina Plate®}
o| Plate2| X|Zt

In-ceram corex base plate wax® 47} 2
Z} 0.8mm, 1.0mm, 12mmo]3 7}27} 1.0mm, AZ7}F
20ml B (f, Plate)d] dd< 8704 Al et
o, silicon rubberZ EA| st 39 moulds A
23t ek A Y F o) (Alumina, ARO:) BT
Edsld ¥ moulddl FUstY Az T B
213tk In-ceramatoll A 13A17F 47 (Sintering)
3] Glass®E infiltration SFGTHIE 1D,

IPS Empress 2

2! 1. In-ceram core

Plate®] 4723} infilteration®] HzlE HIE
ARG FE 242 F7) AT AFLE YA
7 BEH) BE HobAW =A B wE
BEZE el JAA Az 2A 57 gEe)th

IPS Empress 2 Corex base plate waxZ F7|
7} 2+ Z} 08om, 1.0mm, 1.2mmo] 322 7F27}F 1.0 mm, Al
Z7F 20mme) HE(f Plate)] E3E 871 4 A
Z}3le, IPS Empress &9 AFdd FUZE
A F sl EP-50022 FRIAKI
2.
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&l 2. Empress2 core

Agg QA7 E (Ingot)ol A 2 Z(Shade) 7t A
st A FAE 2z 08mm, 10mm, 12m ) 8
Mol Plate® AZtAT o] A2 44 HAZ
o] coredt Y Z7olm WY o] AEHAA
In-ceram?® Alumina PlateE I[APZ, IPS
Empress 28] CoreE IPST} &3 Z Z} IAP-F+
A, IPS-FAZ A

Al o
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Empress 2

FA 0.8mn, 1.0mm, 1.2mm<)
AR 7 g

7 08m, 1.0mm, 1.2mm9]
Ald z} g7

Top Scan Model TC-1800
(RREEGR), AEK)

2. HFE SMEOM HH AR HALE AF
% SHEA
FA WsE Fol AFE IAPS IPS Al¥ 7
Z} 3670 E Spectrophotometer$! Top Scan Model
TC-1800HAEE(BR), HA)E ol&dtd ®F
ST folAM FH A9 ¥AEE A
tH1E 3.

Spectro Photo Meter
Top Scan Model TC-1800

T2l 3. Spectrophotometer

574 Package SPSSE o]&3dte] 7+ AJHe] F
A FFWALE ApolE 73] $18te ANOVA
+AE datden, FAE F AIHY HF WA
&9 AolE HAAZ} 7 Yt AEEAA (Paired
samples t-test)§ 33t EA AT
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EF ZAHY] FFUALE(o]dF HHAE) S
380mm ol A 88.48%, 390mmell A 90.07%, 400mnol A
91.25%, 410mol A 91.90%, 420mol Al 9218% &
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2 YIRS 100%9 4 925%.8 ®FAYSIAL 75%

FdgE Aoz B A7 AHE 2Me AsE] dEdd ol¢ vl Ee
I 2 TC-1800 color analysis, reflectarce data samples : standard black board
(%)
visible wave black board visible wave black board
380 §8.48 560 92.93
390 90.07 570 93.10
400 91.25 580 92.70
410 91.90 590 92.75
420 9218 600 93.03
430 9227 610 92.64
440 92.22 620 92.69
450 92.30 630 92.86
460 92.31 640 92.71
470 9263 650 92.88
480 92.45 660 92.73
490 92.69 670 93.06
500 92.85 680 92,95
510 92.98 690 93.03
520 92.70 700 93.09
530 9297 710 92.96
540 92.99 720 92.92
550 92.87
reflectance black board
(%
o4 ;
B A e
R
o o
o

/

ol
8
&7
% s

T2} 1. reflectance of black board
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2. IAP(in-ceram®| Alumina Plate) S7H & HHA}

[ Ry i
B &4

ZEAZA e delA 08m F7A42 IAP-08
£ 1910 %o A 2141 %P, 1.0m F

[=]
o Wi

#l . In-Ceram Alumina core®} IPS Empress 2 core?] FFukAbE A

78] IAP-1.09] ¥HALS-2 2010 %olA] 2341 %

[, 1.2m FA 2 [AP-129] wtAL& S 2345 %

oA 3441 %HTt (E 3.

I 3 TC-1800 color analysis, reflectance data(%) samples : I1AP-08, 10, 12~1, 2, 3, 4, 5, 69| At=T

visible wave IAP-0.8 1AP-1.0 1AP-1.2 visible wave 1AP-0.8 IAP-1.0 1AP-1.2

380 19.1 20.1 2345 560 20.93 2243 32.43
390 19.22 20.25 24.45 570 20.93 224 324
400 19.25 20.85 25.64 580 2093 22.45 3242
410 19.38 20.88 26.18 590 2094 22.46 32.25
420 19.39 2091 26.57 600 20.95 22.55 32.55
430 194 21.23 26.84 610 20.96 22.56 32,63
440 1951 21.35 27.24 620 20.96 2262 3292
450 20.33 21.33 2751 630 20.99 22.69 3291
460 20.65 21.65 28.65 640 21.01 2268 33.06
470 20.68 21.88 29.15 650 21 22,89 3322
480 20.7 2195 29.65 660 21.11 22.81 33.15
490 20.7 21.98 30.46 670 21.12 23 33.28
500 20.81 21.98 30,43 680 21.14 23.14 33.64
510 20.82 2201 30.97 690 21.14 232 33.82
520 20.84 2218 314 700 21.21 23.21 3421
530 20.86 2224 3175 710 212 233 34.38
540 2091 2225 31.94 720 2141 2341 3441
550 20,94 2231 32.06

In-ceram® Alumina Plate 0.8mm, 1.0mm, 1.2mm
7EA) 3 380moll A 720mm7hA)

FA Y WA

o
.
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e TAP-08
reflection AP _:_:::::g
P -
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% PO, it .

e

25

'yl - - O 06 R
20 [pypmene SR RERERISERLII ccseoerooree

15

10
L O
S P L

2 2 re

1Y 2914 08wt 1.0mne] WRAME S ol
A9 AAA T 08mm-12mm F 7] 9 .0mn-1.2mm ol A
= A% AolE Ho F3 Qo ojF FAF
o2 BA387] st ANOVA 4% 389
tKE D,

=2

PLELFSPEE LS

visible wave(nm)

flectance of IAP

10-12mm Abole] wkAlgol= 9% Aozt Ytk
I 2 4 gtk stAIT 08-1.0m 749 HEARE: Afo]
(15%)% 12-10m ¥ARE =0](87%), 12-08 m
HIAE 210](102%) ) BEHH AA o R ujnd
Aol & 4 U

E 49 9394 08-1.0mm 7+ 08me-12mm, 7F,

I 4. IAP 08, 1.0 12m reflectance® AO| ANOVA

=
24

Multiple Comparisons
Dependent Variable : IAP_ FLEC
Scheffe
Mean Difference 95% Confidence Interval
(1) THICK | (2) THICK Std. Error Sig.
(1-)) Lower Bound | Upper Bound
8 10 -1.53457% 44639 004 -2.64324 -.42590
1.2 -10.18857* 44630 .004 -11.29724 -9.07990
10 8 153457* 44630 004 42590 2.64324
1.2 -8.65400* 44630 004 -9.76267 -754533
1.2 3 10.18857* 44632 .004 9.,07990 11.29724
10 8.65400%* 44630 004 7.54533 9.76267
3. IPS Empress 29| HIALS 3441%F 32, 7S B YA 1.0mm FA <
AN BA W elA 0.8m FAY IPS IPS Empress 2 &, IPS-1.09] WAL 2345%

=

Empress 2 Z, IPS-08¢] WHAl&L 2345%0°l A

MM 3441%F 3, FA HY HelA 12m FA
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YAl . 2132 In-Ceram Alumina core®} IPS Empress 2 core®] ¥JHFAME o F

9} IPS Empress 2 &, [PS-1.29] HIA}EL 2345
oA 34.41% FHKE 5).

E 58 1¥YLeE ®AEY 19 33 2o
IPS Empress 22] #ALSL 08 mm F7 9 10
m FAS 12m FANA ZFAFA 380mmel A
720mmol Al Aol &g uwhEl whALE o] 7t
3tk

FAE WARE Fold] BE ANOVA #4442
B 63} ok FAE 9ARE S ¥wEtE 08-10
me] WAME & frefg Aolzb glon, 08-
1.2mm, 10-12m F7A Zrell& F8& zol7b U+
< BHoFEo, I8y dibE Zol7t 2% EA
IAPS] 72$-(08-12: 8%, 10-12: 10%)%} &
StH AUHo R v 2oy AT

I 5 TC-1800 color analysis, reflectance data(%) sample : IPS-08, 1.0, 12~1, 2, 3, 4, 5, 6 A=L

visible wave PS-0.8 IPS-1.0 IPS-1.2 visible wave IPS-0.8 IPS-1.0 PS-1.2

380 19.99 19.98 20,02 560 21.96 21.97 23.98
390 1943 1942 20.48 570 22.07 22.08 24.09
400 1934 19.36 20,55 580 22.2 22.22 24.21
410 19.81 19.82 20.96 590 22.44 22.46 24.47
420 20.03 20.05 211 600 22.03 22.04 25.04
430 20.32 20.34 21.34 610 22.16 22.17 25.18
440 20.438 205 21.52 620 2224 22.26 25.28
450 20.56 20.58 216 630 22,68 2263 25.64
460 21.01 21.06 22.07 640 22.76 22.78 25.78
470 2075 20.77 22.42 650 222 22.21 26.2
430 20.79 20.8 22.82 660 2318 23.18 26.1
490 20.91 20.93 2293 670 23.18 232 26.22
500 21,01 21.03 23 680 2321 23.21 26.3
510 2111 21.12 2312 690 23.22 23.23 26.35
520 21.21 21.23 23.24 700 2321 23.23 26.42
530 21.28 213 2331 710 22.26 23.26 26.52
540 21.57 21.59 23.63 720 22.3 22.31 26.58
550 21.76 2177 23.78
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—e—PS-0.8

reflectiom IPS —#— IPS-1.0

(%) —a— 1PS-1.2)

«) [ S = S o S - e e e S b s = % o = i e i e
3
0

R ket

] Ty

WJ"M'M'W

0 d

15 :

O OO O O O O S O OO S £ .0
PP PELLLFLF L LS E S
visible wave(nm)

& 3. reflectance of IPS

¥ 6. IPS 08, 1.0 1.2mn reflectance®| Xt0| ANOVA £

Multiple Corriparisons
Dependent Variable : IPS__FLEC

Scheffe
Mean Difference 95% Confidence Interval
(1) THICK | (2) THICK Std. Error Sig.
(1-)) Lower Bound Upper Bound
8 1.0 -5.9168TE-02 .36031 987 -.95437 .83603
12 -2.21743* 35769 000 -3.10612 -1.32874
1.0 8 5.9168E-02* 36031 987 -8.3603 95437
12 -2.15826* 36031 .000 -3.05346 -1.26306
12 8 2.21743* 35769 000 1.32874 3.10612
1.0 2.15826* 36031 000 1.26306 3.05346
4. SHY £ A|2Q| HIAFE XlO| A F7 08m3 7% t-test A3}, p(=0.00)<0.05
1) 08mn IAPPS BIAIZ HI 2N T AR WA= 09%9] FE A
(e]

08m FARA A IAP-IPS ¥hAbES W3t o7 e A2 vyt
of 1" 4o Yeplgien], #ELHA (Paired

samples t-test) & 3 3te] A ATE 7).
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—a— [AP-0.8
IAP-ISP (0.8) ~a-IPS0B

reftection(%)

§883¢%88838888328888
visible wave{nm)

% 4 08mm IAPPS BIAFE Hind

7 08mm IAP-IPS BtAIE H|1 paired samples t-test
Paired Samples test

Paired Differences

95% Confidence
Interval of the
Difference
Mean |Std. Deviation|Std. Error Mean | Lower | Upper t df |sig. (2-tailed)
Pair 1 JAP 0.8~
-.94971 64909 10972 -1.17269| -.72674 | -8.656 34 000
IPS 08
2 1.0m IAP-IPS HIAIZ H|1 7 10m<Q) A$ t-test A3} pl0.052AN F

10mm F7A1¢1 79 IAP-IPS WhAlE S "l w3l A5 WALE 7= 05%9 f-28F zlol7t 9
o 19 59 vepidled, ABEHAH (Paired + ZASE VEWT
samples t-test) & 3] EA AR 8).

IAP-IPS (1.0) —4—AP-1.0
| - 1PS~1.0

reflection(%)

e ey
35 1
g ‘
= e
s ;

15
10 VR i ddndocka bt |03
QOO QOO0 0000000
QN T © N o< © © QO N

visible wave(nm)

T8 5 10mm AP-PS BIALE HIT
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I 8 1.Cmm IAP-IPS EIAIE Wi paired samples t-test
Paired Samples test

Paired Differencas

95% Confidence
Interval of the
Difference
Mean |Std. Deviation | Std. Error Mean | Lower | Upper t df |sig. (2-tailed)
Pair 1 JAP 1.0-
IPS 1.0 57257 46847 7919E-02 41165 | 73350 | 7.231 34 000

3 1.2m IAP-PS BIALZ HIL A 12mQ) A$ t-test A, 0.052H F
12m F7Q 7% IAP-IPS WA-&& ®ws  Algd WARETE 7%9 /93 Aolrt e

o I9 6ol YehHNen, #REAH (Paired HOE EIHT
samples t-test) & #3te] E4HATKE 9).

IAP-IPS 1.2 e IAP12
reflection(%) —w—-|PS-12

35

-0 -
il od _mﬂmmﬂiin“.'
20 jettmil

B T Y e T T M S SO VI S S 0 A 0 O S0 Y A 0 A L A W S S

2883888833 88s8s3838%8
N F T ETTETDODDO OOOOD OB R~
visible wave{nm)

O 6. 1.2mn IAP-PS BIAIE HiT

I 9 12m IAP-PS BtA}E H|ID paired samples t-test
Paired Samples test

Paired Differences

95% Confidence

Interval of the

Difference
Mean |Std. Deviation|Std. Error Mean | Lower | Upper t df |sig. (2-tailed)
Pair 1 JAP 1.2-
IPS 12 7.02143 125684 21245 6.58969 | 7.45317 | 33.051 34 000
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i AL - ZF 9 In-Ceram Alumina core$} IPS Empress 2 core®] ¥-3ubalg o

51 &

IAP &, Inceram core A& 05mn- 0.7mmo)
F8 FA7 gREolof gtk AFXIALY A
Al7b e Hojgtel FAC gk dgo] fle
Aol dutFoltt B Ao A IAP cored] A
7t 1.0mE Z2IstH whrbgo] dAshA St
22 IAPY core FAE 1.0mE FHstA] o}
of &tk XA AtA|Fo] BolA cored] FA7t
Z71381H castable ceramic®.E core® A &8
Aol ot

AN

IPS Empress 2 Plated] WALS
1.0mm ¥4, 1.2m FANA FAE wAREe x
ol AY glded ol IPSE AMA| o] Bop
core®] FA7F FAYE wALE = Aol A<
Has onisid

A AFolA ved 2 FAY T AH
Aol HRALE-E ZolT IAPZ} IPSHT RO
BE IPS7F IAPHTE E#fgo] Foe ZCE
A=Y IPSTE B3Eo] L AAX o
Hel Aol HujAe] By $48tkE ASZ 3
A

£ 08mm FH,

v. 8 B

FA7F 08mm, 10mm, 12mm%] In-ceram®] Alumina
Plate9} IPS Empress 29} Plate® 2z} 7} 6704 &
F 2789 AEE A zbsle] Spectrophotor Meterg!
Top Scan Model TC-18002 o] &3t} HF Z4lm
HelM AR AR HEE AS3 WSS &
Aate] chg 2 AEE AUk

Nge) BALgE 7N BA )
HAE 27he BT,

1. IAPS} IPS$]
sol Aol ua}

2. IAP Alg9] FAE vALEE 08met 10 mn
o] WAME Atole FostA T wm st H (1% "
TH), 08-12mm, 1.0-12m FAZE SAHLE
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