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22| Ao] QoA s} 2512 o] 4 Fal £AE FEAUA
Bhe 797k Bk ol 247ke] Aoh4 2o nfet ol ingotS
AeEfs)of s, A AR S W7 2.2 9.2l copinge] 4t
EREsl o ] A9 5L Ueh) £A) 2|70 9 Bt
Q77t $2357] W Folrher ol 4G WA Ao

Ao 3 7 wA) AEzke] ARG AE)e] 5] P
Empress® laminate veneer coping 2] HHFEH &= x}o] 2 x| tf] X]o}2]
27] ke g <aiA QeFS Wtk AT 4 sl A
=30

ol Aol 2A2 6717] The Azl Arh Hofel WHE
=7} A & t}E IPS Empress Esthetic® ingot-2- ©]-8-5}F¢] laminate
veneer 52 A 2% A 27} o8] LELEA) 294 0 2 3
7¥al K312} 3ol colorimeterS: o] &2l 2 F A 2] Wt A A}
FX(mean color difference value, 4 B)S =%, &4 }31th
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1. 4

oo

M=

=7 += IPS Empress Esthetic® system (Ivoclar Vivadent)-&- A}-8-3F
o, E01,E03, EOCI,ETCL, ETC2, 18] 1 ETC3 &] 67}A] th
& RHE 9] ingotS A B g th(Fig 1). 2] ob= A F 374 ©]
Wl GTAXE ARSI eH, 2|2 F-E-2 acrylic resin (Lot
No. 600709AD/01AE, Lang Dental Mfg Co., Wheeling, IL, USA) S =
=Tk A X o] AR ALg-o A= 7HE e}
A el 4] o] 919 3] (Institutional review board)©] 412] S &
71549 T}, 31214 = Choice® try-in paste (Lot No. 1100003939, Bisco
Inc., Schaumbrug, IL, USA) Z* translucent shade S A1 & i T}

2. Al E HMIE

1) =2 A4
7t A5 F FA 06mm, A S 7Tmme] Y& A)H -2 wax pattem ©.
2 AA 2 w5 A oFRF =281 T 001 mm 712 S7g o] 7}

Fig. 1. IPS Empress Esthetic® laminate veneer disk specimen (Ivoclar Vivadent)
(from the left, E 03, E 0C-1, E TC-1, E 01, E TC-2, E TC-3).
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53k A AF] =74 7] (Model: DC-515, Lutron, Taipei, Taiwan)E- ©] -8
ato] AlH & AT Y] 22| FAE S sle] FLEH0.6 mm F
7 7} %] == 1000-grit SiC paper (Buehler Ltd, Lake Bluff;, IL, USA)S
o] f-5to] A1 3 sandblasting % 2] Ze]d S Bt AZ

%, glazing A 2] 3} THFig. 1).

2) 2o} Al A

2 A F L o o] Aol Hhilo] gle THA], =
A2 52 207 FHlete] o] BABIATE A RS
acrylic resin© 2 v E-3lo] SWHA| 2 A28l aL, x| ok Aol
o] =25 %] %A diamond wheel (Woosin Diamond, Seoul, Korea) =
THE TGS AHA| 8, 5% 13 9] AHA| o] 06mm ©] 317}
=5 oGtk | AR RS A Re] Ak AlH T M2E
Aottt A3 7|3t <t Sl Eastslth

A

A,

i\

B

3.

>
oo
0Z
T

A zol Aekslel MAA 3 7LE 9)35le] ShadeEye NCC®
Chroma Meter (Shofu Dental, Menlo Park, Ca, USA)Z- o] 83191 11,
T A ol A A 2% (calibration) 2 ‘tooth mode’ o 4] 5%
71E Aotel] 21zt o = HUAA|A A | AAX| & 334 Az
=76} thFig 2,3).5 FH]|H 20 7} 9] T HAX 2 =5 Aw}
A3 shade@ =AM x| o}7} 571, A4 9} B2 shade7} 37114, Al, B3, B4
2 C3shadeZ} 270, 18] 1 A2 shade 1 7] 7} et 2 S HEE
Z233sle] FUsta wHEA o &7 0 Wz gho] 1o & 6 7}A]
o] A 2 Th2 A Z(Al, A3, A4, B2, B3, (C3)2] X|o}5< sl =
H|5to] 2o X|ofZ A&ttt S -2 450 =R (39-
45°, 2% 0") 0.2 o H e AT 2 2 - 3mm F-9]ol| A =
A TE* 3L 2 CIE, IS09] E7% 0.2 A5 = D65 34

Fig. 2. Dental colorimeter (ShadeEye NCC® Chroma Meter, Shofu Dental).
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Fig. 3. Touch probe aperture of ShadeEye NCC® Chroma Meter.

S AR 1, ML= 6500 k ©] THFig. 4). ShadeEye NCC®
(Shofi Dental)©] Z-41} A] &] - Hlof] oJaf A @ 2}7F Ay e 71sA]
o] glorz $A8] 913 o) Qe WA S A 8- 104
Ajelol 43} e B73el 4 ZAekgeh 2|3 4ol Choiee®
try-in paste (Bisco Inc.) %= translucent shade Z- ©]-&-5}o] =A A H S
A4 g % ‘analyze mode’ 4] 3814 42 ZRESc) nrebA
3 FE 6(RIth =] €] ) X 6 (ingote] F-57) X 33] =1082]

A 2= W 742 CIE 24 Al o] 7] 238k0] A 3-7F 23 Q] L¥ a*, b*
ke 2ol thao AP 2L o] g3te] HF A%} gk
(mean color difference, 4 E)2- A];:+}31 T} Douglas -5 2} ©] %1 2] ¢
TFEASE A2al9 QPA R 84 Ve d AAZNAD
712 2% AR A

AE={(4L*)+(da*}+(4b*)*"»

(A L*=L- Lz, da*=a- &, Ab*=b1-bz)

4. SA=M

SAS System for Windows V 8.02 (SAS Institute Inc., Cary, NC,
USA)S o] &5 00, A o] WEFw 2 9 A 3] 9] 4] 2]
7} %A 20 1A = AR S o] EAHEA H (Two-way
ANOVA)Z o83l 7% & 7} 2 Ao o] FA A Afo] & v st
7] 918keq Tukey TF 5 9] 7178 ¥ (Tukey-HSD tes & A+ 8-31 A .
frol e 5% AR A

Table 1. Mean L*, a*, b* values of the abutment teeth specimens
Al A3 A4 B2 B3 C3
L* 79.1(0.2) 713(0.2) 66.7(0.2) 78.4(0.1) 70.3(0.1) 68.5(0.6)
a* 230) -09(0) -02(0.1) -3.6(0) -1.6(0) 0.5(0.1)
b* 12(0.3) 189(0.3) 17.2(0.6) 17.2(02) 189(0.3) 154(0)
The SD values are shown in parentheses.
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Fig. 4. Day light box (Super Light -VI®, Boteck, Kunpo, Korea).
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1. X|CHZ|O} AlEH2| Hit L*, a*, b*

7} 2 ) 2| o}5o] M5 33] A S Bho] b Wt L¥, a* b*
e ok Table 1 7} 2t)

2. X|thx| &ollM ZEet =X AlEe] B L, a*, b* @t

Z} =2 A)H <] translucent shade®] Choice® try-in paste (Bisco
Inc.)E ©]8-3te] 7} At} X|ofol] Al A & SAg AN E S
Tl TA) AlHe] MEE v wal] BHokth A=Ak A A Al g
HHET = E03,E0CL, ETCL,E01, ETC2, 18] L ETC3 &2
RHE =7 S 7HAE #ke) S7hskl # AL ETCL ETC2, 212
A ETC3EOo 2 a* g2 b* ghe] S71E Bk 2 A3 A7
AEE03,E01,EOC],ETCL, ETC2, 18] ;L ETC3 &0 & L* 3t
9] 7422 e, ETCLETC2, 18] L ETC3 40 2 b* 3+
%718 B3 Th(Table 2).

fr

it

3. 2} Z|CHx|ol| A|MEl =X AlHo| 4E 2k

7} 2 A} Al ol tryin paste: o] 85} 74 2] Aol A2 3
T analysemodé o4 5451, 7t7te] Zghteh L% b* gl
v ol & o] galel An) Acte] 6714 AzAjolo] v

Table 2. Mean L*, a*, b* values of laminate veneer specimens on various abut-
ment teeth specimens
E03 EO01 EO0C1 ETCI ETC2 ETC3
L* 79122 750(33) 7452.7) 738(3.0) 71.7(3.1) 715@28)
a*  -09(0.8) -13(1.1) -15(009) -14(1.0) -13(12) -1.6(1.1)
b* 58(12) 100(1.6) 119(1.3) 13.1(1.5) 159(14) 17.6(1.5)
The SD values are shown in parentheses.
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Chekst IPS Empress Esthetic” ingot22 HizHst laminate veneer?| &% Mzof| Chst 3%

157FA] &38| A Vehu b= 33 A3} Zh(mean color difference,
4B)y& A=) o] it Ak g2 =A) Al el TR =gt
Auja) 9] Azl wheh gl ah The ghe Mol ZgThP<0s)
(Tables 3-5). Xt 2| & 7He] 2127} A3 9} B3, A3 9} C3,B3 £} C3,
2] 31 A3 9} A4 Q1 735 ARG 719] BLE coping®] =
A AlH A A 2.7 o] k= YEFsEaL, B3 ©F Ad, C3 9} A4 | T %] A}
olo] it AAHgke B 71 Al Aol A 27 o] 312 Lheh
a2 itk 13 v Al 3} B2 shade ©] A th 2] &2 thE A th A 52
e A% 20| S HYIT) 58], Ad 9} B, A3 9} B2 At %] 7kl
L 1 A% o7} A o 2 A7) Vel THFig. 5).

ik

A4917) 9} £AFgE A)3<) A1) 29 laminate veneer S 4 213171
Al = A o AFAA] 2] A gl thit ofell, 71 3, =2
o) A 2 41852, 7 2 ¢ shade uide 9] 2 2.3} Prestor® &
T WellM AH AAA|eh 28k = A28 VR FEES
A#ahe o] A|He.2 Fasithn sglon AR 4
2E QG QAT 5 = AT A SH779) 2o
75+ Tt} Sorensen 2} Torres,” Saleski, 2] 31 Sproul** -2
Aol FAL, EAl, 3 Tl whet S ol L7

2= [e)
Foe

Table 3. Two-way ANOVA for mean 4 E values of laminate veneers on pair of abutment teeth specimens with different shades

DF Sum of Squares Mean Square F value Pr>F
Laminate veneer 5 26.87 5374 16.16 <05
Pair of abutment teeth 14 446.441 31.888 95.87 <05
Table 4. Tukey s HSD test for mean 4 E values of laminate veneer specimens
Tukey Grouping Mean N Laminate veneer AE
A 5.44 15 E01 12.0
A 4.56 15 ETC2
B A 453 15 ETCI
B A 443 15 ETC3 10.0 i
B 435 15 EO0C1 -
C 3.68 15 E03 X o
8.0 5
X e n ®
R g Mg * E03
6.0 el . . = EOC1
’ ¥ : v A ETCH
e & ; A2 0 . * EO1
, . . ° m = * ETC2
Table 5. Tukey s HSD test for mean 4 E values of pair of abutment teeth specimens 40 A g oo . . ETC3
ikey Groud Pair of ' S : - - -
*
Tukey Grouping Mean N abutment teeth 2.7 5 - -—
X
A 9.15 6 A4-B2 2.0 j—l 3
&
B 7.58 6 A3-B2 3 o %
C B 7.04 6 Al-A4
¢ D 6.19 6 B2-B3 0.0 L .
VR REN1) é}) > A S
C D E 5.97 6 B2-C3 fbﬁfﬁ)gggffg@fgff
F D E 538 6 AL-A3 > v
F D E >03 6 Al-B3 Fig. 5. Mean 4 E values of laminate veneer specimens on various abutment teeth
F E 497 6 Al-B2 .
specimens.
F G 438 6 Al-C3
G H 3.63 6 A4-C3
I H 3.01 6 A4-B3
J I 222 6 A3-C3
J 1.82 6 A3-A4
J 1.74 6 B3-C3
J 1.69 6 A3-B3
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< XA 3}9] 11, Macentee 2} Lakowski® = A =7 HI'H &
A)7pol o) 3k A 243} 715 o] 83k 99
= ﬂ 7(4/\4%4 ul—m o U]/(ﬂz:)‘l— ;\_ﬂlgg}i 0] =] &)
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e BRAT Eie ATol} 87, BAS) T2 W ER 4
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1 4] 273} 2, £ 71 5o0] Basleh 1] Eael
= Munsell system} CIE L*a*b* system©] ) T}. CIE L*a*b* system
A L* & =S Ul 1, a* = A4 3 54 0] =5 e}
Do, b* = 3407} 9 499] =S Lbehiic, o] ¢ gk CIE Lta¥b*
A F7+S Munsell system¥} H] 52312 W, BT} #53F A Z7HS
Stk I, o] 2 e A7 ol 8 4] S
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il
o
2

Ll 4y

2 lo
i
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L EDICEE R R EENE
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&2 AAjsle] A AD S BolahA sl 4o ik
AAA o] A2Z AALS o] §}e] ko2 HAG A,

T 71| Wl whe} x| opalo] Dt WY 4= glont o] A

& o] A}-&-¥ ShadeEye NCC® Chroma Meter (Shofu Dental)= %3
ofu} = A =210] A Fofl F--uA] G AR T A
g HHE AL F9lt) o] 77| Ao 2 Ho] g1, e &
o2 HLSAT F Uk Y& B v YE iTOP%
74719 B5-2 3mm o], 11 9= Bl 9l 7RG

mm) 2.2 Fo] glo] x]o}d] “Wf\lﬂﬂ #Hsitt. o] 7171
closed window type=A 7] o] B2 W} J_H S ZAA] edge-
Joss emror 7} uw\g &) 2= o];}m = 1 ﬂ = EJ+5], 1l o]

Ohf‘4@4M12ﬂ7rﬂﬂ%ﬂ A% v Bolor] Rkt

it

2971 wAElel W 249 A glo] thae] Wol 2 1l

4 It} 3, closed window type o] B2 SAUA] 9] B 21 o] of
F Ao m AA e A E Tk

S o] &5 = EFFI 2T A, C, D65 7F 3l om, EFE
AT Al | 28l ol L, 53 C & 59 40= Z]"%ﬂ
A g FE 2 S % 241 E';é? HES Edlo] S0 o

ﬁé‘ﬁ‘ﬂ'ﬁl%ﬁ PHEYXE VS
FTG C & v
Zoltt. shA|Hk A o] Hgﬂl“: ’\]Zﬁﬂr T5 7 B = mak
AHAdFe] BREEE Gt F 7] Wil 2 AdoA e
"] = ASTMD-1729 714 o] 5 —7“01 —7‘% (Daylight)= VFEFU = F7
GBS UV JZE A3 D65 B2 A, A e ee
6500k & WERATY.

IPS Empress Esthetic® system 2] #]] ZA}o]| A & laminate veneerZS-
91 210} A1) A 7173 03-06mm, 2 04- 15 mme] 244 3-8
AA8EAT o] Al 252 ingot ZpA| o] M Z2E Fofskar gl
13 ining chmiquey A6 3171 ko] ) Z410] B
317) QrolA] H|obe] AbA| B 7HAAZ 4 gk AHo] 9

o). 2 2.8 7§ AR A coping$ A ubeck) F = A S 5

_o;
o
ORI
, o,
i
#‘
05
o,
12
tlo
el
ot
o
poc)
o
fu
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38 it o] Ao M= FY 13 oA S40] o] Fo2]7]
W] A} A7) £712 06mm 77 Sl

Laminate veneer ©] A 22} o] =244f o] 31, 7 7} 5] gF
7] wizell =AY A, TA) ] AR 7|9 Anp o] w
2} Al o] JokE = 4 Ak 20039 7 50 EHE A
o} glazingo] A }ol] v x| = o gkl il xRS 152
SIC paper 91 v} 5} glazing - 7H] CIEL*, a¥, b 4:%] 2] #po] &= 1}
EREA] e4ske |, 4E & A 7Fs3 AgAE YERA] %%k
T} i) o] A& oA 1000-grit SiC paper® I npHPH S

FEstokaL, FY sk glazingS Al sto] HF A zo) W]
D Fa FH sl

IPS Empress Esthetic® system 1] ZA}ol] A #]| A] &} laminate veneer
mgot«] H*—‘?ﬂéE‘; HW EOL,ETCL,ETC2, 18] L ETC3 7} H]
2l EEO]J— A3, E0C1-2 57 9]0, E03= 7}
‘7%% ‘i = Yehdth £ A4 3o A Tukey o5
& ‘?é(TlﬂﬁyHSDm)q] of 3 =) Al o] M xE ] 2, A
3} Table 45 ¥ H E 01, ETCL, ETC2, ETC3 7} Group A,EOCL E
TC1,ETC3 7} Group B, 28] 1 E 03 7} Group C 2 £-7-5 o] 3}
Group A = E2 WEHEE 71 =4 AlH E0] 1, Group BS] E
OCl & 3 A =0 HHFH &, Goup C ] EM & 2 HHEH &=
£ UERR 7] w2l A=Al A AA g H o Ao 2o A
75 et

Aate] =5 YERY = 4E gholl gt s Mol =
PhRI 5] o] o Seghi 5L Q13be] A ke 3 2 %, o,
47 e Soll &l Al ghS wEx| Rk 27) 2] EA 2] AA}o] £ 9l
A he T8 v FobA] ofF AL Aato| = R 4 gl
AT 4E<1 Y W= Alghe] w0 2 & A zjolo] Y
& & glom 7AWl oA Rt A Zpo] & e
F U, 1<4E<2d v 5" A Z71] oJa]Ant o]

Phdtel, 4E>2 2 W W REs N S A Aole] 7
Wo] 1elm 2 4E glol 2 olajoltl YA o2 Wolse)
whahtha B 2519 T O Brien S22 AE Lo] elste 254

rr ml

e

| AR 7 R I R R e o “Hv‘f*Oﬂ Ao
58 7158 A3 ate AAsh 288 970N QA2 A
ko 5 9 & YeRdTE Douglas 572 77 Wil A]
AE 7ro] 2.69 o]+ W] 50%7} 1A & 4= 9l = Al gt B
3}t Johnston} Kao® = composite resin®] -7 U] 3+7 of A
4E 3ko] 3.7 osto|H 2| IH-g FEA R 3l 518 7Hs
hehan 219001, Ruytr 52 compusieresine] <10 2 -7}
53 AE 3233 o|3teta Bl E A g oA = 4B &
o] 27 o]5td W& A o =2 3 & b5t 7| Egho 2 At
ATk

AP A B = ghL¥)o] F AlZ} B2 shade 2| th %] o}= 1. 9]
o £A 1L &9 A5 e At S vl zetel 2 A
% #}o] 2 BT} £35] A4 9} B2, A3 9} B2, 18] 31 Al 7} A4 %]
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Chekst IPS Empress Esthetic” ingot22 HizHst laminate veneer?| &% Mzof| Chst 3%

th 2] 7t &= 1 M 2 2}o) 71 At 2] 0. & Zit). o] &= IPS Empress
Esthetic® T=A] A|H E0] A 2 th& a* ¢} b* gha YEh = At
2] A.B, 712) 31 C shade 7h] A3 2po] &= Q1440 2 A& 7}
4 2p9] £ HolF 3 9ok B ZHLHS] Aol 7} ol
e A7 Ueke] SlolA oS i 58 A+ ol
laminate veneer®] WHETY = who 2 Ahw|ahE A& of Wk s
10}, o] 2% A% A Ao} vl 5] o vy S
slaslo} gk AR ET. AT AhAlofe] 4z Aol
A L* 3ke] 2po] 7} A] 942 A3,B3, 18] a1 C3 Ale], &2 A3 9}
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ORIGINAL ARTICLE

Influencing factors on the final color of laminate veneer restorations with

various IPS Empress Esthetic® ingots

Mi-Seon Yang', DDS, MSD, Seok-Gyu Kim**, DDS, PhD
'Department of Prosthodontics, Graduate School of Clinical Dental Science, The Catholic University of Korea,
“Department of Prosthodontics, The Institute of Oral Health Science, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea

Purpose: The purpose of this study was to colorimetrically evaluate the masking effect of different opacity of ingots on the final shade of TIPS Empress Esthetic® laminate veneer
restorations using the CIE L*a*b* system. Materials and methods: Six porcelain disks of IPS Empress Esthetic® system (translucency: E 01, E 03, E 0C-1, E TC-1, E TC-
2, E TC-3) were fabricated with 7 mm in diameter and 0.6 mm in thickness. Six extracted human incisors (shade: A1, A3, A4, B2, B3, C3) were used as the abutment spec-
imens. The incisors were prepared using a diamond wheel and made with a flat labial surface on the middle 1/3. For each combination of different shades of abutments and cop-
ings, the change in color was measured with a colorimeter. CIE L*a*b* coordinates were recorded for each specimen. Color differences (4 E) were calculated. Descriptive sta-
tistical analysis was done. Results: 4 E values were significantly affected by coping translucency and abutment shade (P<.05). The color differences (4 E) of laminate veneers
among abutments with A3, B3, C3, and A4 shade were mostly below 2.7 which was within the clinically acceptable range, while color differences between A4 and B2, A3 and
B2, and Al and A4 showed more than 2.7. Conclusion: The final color of IPS Empress Esthetic® laminate veneers were significantly influenced by translucency of the cop-
ing and shade of abutment teeth. The large value difference of abutment teeth limited the masking ability by laminate veneers. (J Korean Acad Prosthodont 2011,49:308-15)
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