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Comparative study of color reproducibility of zirconia using
a dipping method and coating method
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[Abstract]

Purpose: The aim of this study was to compare with color reproducibility of the coating method and dipping
method using a colour liquid.

Methods: Two groups of square-shaped specimens (10mm X 10mm in diameter, 1.5mm thickness) were prepared for
analysis(n=15/group). The CM(Coating Method) group was fabricated as full zirconia specimens with the coating
coloring method and Group DM(Dipping Method) was prepared as specimens of 0.7 mm-thick zirconia plate
using the dipping coloring method and veneered with 0.8mm-thick porcelain. Color parameters were measured
with ShadeEye NCC® spectrophotometer and color differences were calculated using the equation 4E* = {( 4
L*)2+( 42%)*+( 4b*)*}"2. Non-parametric statistical methods, the Mann-Whitney test, and the Kruskal-Wallis test
were used to analyze the data. Type one error rate was set at 0.05.

Results: Color difference values larger than 7 were observed between specimens with the coating method and the
dipping method, which were detectable difference in a clinical setting.

Conclusion: Cautious application of the coating coloring method in a clinical setting and further researches to

standardize the coating method are needed.

©Key words : colour liquid, veneer, all-ceramic crown, color difference
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ofg] 7HA] 1o Qlsto] AEH Aot 9 2|o} F9]
£249] 7|5 S5 fIsto] tiA] EEo] TRt A=
ARE L Qlnt, 7120 g&EATe R AAE HAE9
ARG S-St ot MRS 7HA 715A el Holl
A SRR QJatol|l A AHRt HAE fmrE ofAA kot
(MalLean, 1983), H 0 & 2|74 ¥9]0] glo] M &
2] Al HojlA Fofo] Qlof 2 L tiete ' X =5
Uols AR AR =R He] 2| go] wE L2 Sy
AL AtHBelles DM, 1991). 1 23} @A AHdE 2ot
7% 2E} tEo] HuldS o SaAshe B4 =1
A AR EZ0 Fof AR F55 tAste] A==
yol w7t g ARGEIL Qleh A 2F Yok &2 7]
ARl B4E Hol7] ol 2 Folg wWol W=
A B = I ARRo] SfjE|a 9= ZA|o|tHSuarez et
al, 2004).

A2FYoks o] g3t AR =S S0 wh 27
FojoF FRE=AZ o|FofX|= olFFE HAR=A
HdFER o]RojRl TGx AREABCR U
UL, o] E ARE=ATE RE=A 4 Sl 571
A2l 24de AR sh Au]Ao] FHoluARE A=A

]_
ATHE 3R, 2006). EE, A =5Yo} Fof= g&of

olE &dlof g ME Fojst= AW (dipping
method)& ARg3te] AE BslAL A3HE Hxrt
7haE f4 A 23Yoks ARSI % Fhk(Shah K et
al, 2008). o1& A wf ARgSh= AR o4
4 ® A2 FYolE = 28 (colour liquid)®] &
T g AZRE WA OB Ydts MxE deth
(Ocana M et al, 1998).

G ER o]Fod TR HEEAI 7]E9] A
A= g gk WO CAD/CAM Yoz A|Zbech
(Bindl A et al, 2006). Akl B A2} A|7to] T
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ol Qlovt AR At AekElo] Holy el FAVL
QoBE PO $8o] 22 AgHL, BUTE A
EAe] MRS Folshy] Yste] AMHOE Y
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UF HIEI Qo) 2 GHo RS o] g5lo] =23
5 Rt ma o] Mz g et Aats AL
A A9 gl Aol TejEe ddatx HAE =R THE
Az Aol ek 7]E AG7E AL §lof AlRARS] R4
of mE Wlo] AA| MxE Az sl W Aol o
e ASA F7E7} o] FoiA| A AL AA| AT Al
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olF 2 MR A&t AME= HAR e Ald
A2 2= Zirkonzahn (Brueneck, Italy)e] AZ23 U o}

Trans &%, ICE porcelain powderg ©]83%L Al,

=29 9 S ol g3 A2ole] Az A HE A7

A2, A39] A

o g7z A
AR Zirkonzahn—J full contour zirconia A2l
Prettau &5} Prettau H-§ 2484 AE3HITh

(Table 1).

Table 1. Materials used in the study

Group Material Thickness Manufacture
CM* Full contour zirconia: Prettau Block 1.5mm
. Zirkonzahn
.y Core : Trans Block Core 0.8mm (Brueneck. ltaly)

veneer .

ICE porcelain powder

Veneer 0.7mm

CM : Coating Method, DM : Dipping Method

2. A M
ESEHE= =
Zirkonzahn (Brueneck, Italy)e] A|23 4o} Trans

S5 olgsto] A= 0.8mo]™ 7F=210mm, AJZ10mm

o] JAH+e FEf 2l cored AlHE AJALSIATE Al 2AR

A AT #5500 7|25t SE AlES Al&bshe

Al, A2, A3e] dgshz 8-ollo] 32 &t AXAI F A

ZAPO A Qo= a4 AAIEl wet A5kt 4
& AlHL 1000—grit SiC paper(Buehler Ltd., USA)S

ol gsto] A7) S ATt 1P A|HS 25

3} A 710 A 1027 Al A 3 Axsk5ih 242+9] shade

570 F 15709 coreA|HS A&

U FAE dEH R 4] Sl AlE =279

ok= Alg]#(Deguform, DeguDent GmbH, Hanau-

Bt Al At

wolfgang, Germany)E °©|-83st9 =58 A&l
AZg Folg A EE e YAAN F
Zirkonzahn®| ICE powderE ©]&3to] &7 0, 7mn&} 7}
210mm, A210mme] ZAMZFE FEl= Al, A2, A3 shade
of algsh= dentin =S SA35HTE EAY] 2w
2AIES ARAR AAof wet 2A4EkAT, 1AF =AY 4
ol wheh EA Y] Fo] dojeng =S H7fsto]
22} 272 sto] YA 2719 FAE A= AlHS AR
shoich 4% AJHe A7) 243 FHAvS AAIH

3 A4 ZAE]H(Model No.CD-20PSX, Mitutoyo,

Japan)2 25578 S5 g, D

10mm

O

10mm

Q : Measurement point

Fig. 1. Measurement point and the sample size

2) EEES ol&eh A[H XA

Zirkonzahn (Brueneck, Italy)®] X230} Prettau

= o]gsto] T 1.5me} 71210mm, A= 10m2] %
AR FEj) NS ARSI 24 Ho] E59 =2
XﬂfﬁJx]—OﬂH HAS= 5E 20%5 Lsto] 2
shoict, a2 Aol Al, A2, A3 shade] 3lEsh=
Prettau ﬁ%‘ NGNS wastQit, A 2ARe] XA
2 2GAS ARgSto] EE234E DE|sto] Al A2,
A3 shadeE AT =3 Fof 2A-GoH-S Z-75]
AZA)7|A Zirkonzahn furnace®] Prettau &89 4
4 2AE me 24de AT AlEeY 4
shade L& & 5714 & 15709] AlHE A&kt
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(Spectrophotometer)?l ShadeEye—Ncc® dental
chromameter(Shofu dental, Japan)E ©]-&3}3it},
(Fig. 2) HA MAF ZH(calibration)2 ¢t & ‘analyze
mode 4 574719 tipe A2to= W2 F (Fig. 1)
g A AHE SYRAE 534 St AksEAtite

o]g3lo] CIE HAAQ] L*, a*, b* gto.2 A&l

< ShadeEye NCC

R B
- R -
e o0 o

Fig. 2. ShadeEye—NCC® dental chromameter
(Shofu Dental, Kyoto, Japan)

AEX fOI(AE*) Akt

Jl)lr

xgﬂ a%, b* ghe 33 4] BrtelAle] Al U

ehhe] A2 Zgste] AHEE Lighe WEE 0-100
Role] ghe 7HIR, glol 245 wre e ojujgich

A

a*, b MEFHRE +a¥= AM| —a¥= Ao 77t
7
y

S8 OJIBIL +h*e ), b

-5]_1:1_ L* * b*71——9— O]—Q—o O:] %1% /\—1;2]' %k(mean

color difference, AE*) 2.2 A2l of w2 Az

ol AAIBHILE M Folel AEF 2] A BA

3 .

AE* = {(AL¥+(Aa*+(Ab*"”

AL* = DM+ Al L*gk — CM- Al || L*gk
Aa* = DMt Al H 9] a*3f — CMat Al H 2] a*gh
Ab* = DM<t AlHE] b*gk — CMat Al H] b*gk

188 _chotx| 2t 7| 2ot e| x|

5 FA =N

SA3H dik= AA Fo48S HS] flste] SPSS
Version 20.0 for win(SPSS Inc., Chicago, IL, USA)}&
o|&-5tutt. 2HH-g-H X2 whie] whE Al, A2, A3M=E
HE T Ig0A SAE L* a* b*gke] ol T4
SoAE Hrlslr] 8f Bl2S 1391 Mann—Whitney
testg &0l A5t en, A2 W] wg Maprp 7t
Al, A2, A3 Mz HE ZHe-x] dolr 7] 913 Kruskal—
Wallis test® AAsIATH 2E BAEAL 95%9] §-9
oA Ak,

m Z

1. 28 X2 YR [ Lx, ax, bxat 24
CM, DM159] AlHE 243 L* a* b*4kS mean,
standard deviation® 2 UEFH O H|E4 A9l
Mann—Whitney test 23}, F 15 Ato]ofl -85k Z}o|
7} etk (p40.05) T 129] AlHolq Al A2, ASE
A 27} Hotekps LS B fashes dae Hold,

% YERA Lh DMI1&3 v
sto] CMLEollAl= kel 2 B3kt glolth Al A2, A3
AlHo A L* e CMLE0] DMIEC] H|sto] 2517
=P 010).
WAl a*, b*F BF CMI1E°| DMIERT W
< A2 Ve A3 Bolon BE {3 AolE
HATHp<.000). CMIZFA a*ghS Al A2 A|H|A]
EAAES HAA, ASAIH A= AAAE S YEPR S
i DMIEOA= Al, A2, A3 2F AMA IR el
t} b*F CMI1EY DMIE 2% A GS Ueh
= Ak HYtHTable 1).
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Table 1. means value of L¥, a*, b* according to manufacturing method

mean(SD)
L* a* b*
CM DM CM DM CM DM
Af 81.71 81.04 -0.36 0.18 10.89 17.44
(0.88) (0.43) (0.36) (0.06) (1.25) (0.66)
p—value .010 .001 .001
AD 80.50 7713 -0.25 1.53 11.10 22.32
(0.67) (0.33) (0.47) (0.11) (1.43) (1.14)
p—value .001 .001 .001
A3 80.38 76.12 0.07 213 11.64 22.78
(0.25) (0.65) (0.13) (0.35) (0.60) (0.93)
p—value .001 .001 .001
CM : Coating Method / DM : Dipping Method
2. EIAMGOH Rf2JEOl (S B2} =Y o Q)Fatol Mzr} THET Q= Aol UFH 1%
Azl the CMIET DM Aolg KA & Bofo] Bl AREAYe] mEy] g Mz 7
E9ZkS ol83te] AN Kruskal-Wallis testZ  ®& B7FHIAF SalEoleh, BAAOR AHEHE ofF
BN Avo] w2 AL A2, A39) AlE ZF Azel Ml R AR A2 3o} Hofe] Mz Ao o)g
Azpao] aet fo1at 2ol 2 Uehthpd0.05), Al E= R gz AREawe] 4z gl o4
7.09+1.14, A2+ 11.88+0.80, A3+ 12.10+0.629] 4 Tl O] M PHAA LT} GARSHA] v Hr)shal
2} grem AloflA A3= 25 W3 S7iehe dde 2 Abshqinh, Ad Ay}, =S ol8sto] Al A2 % A3
A CHTable 2). o] Mg Rt A% AAHES ARERE Al H]sto] A
Table2. Kruskal-Wallis results of comparison of AE* ARl B 7 olg o2 Ueht ARRIe] Selo
value for each group 7hsRt 3. 7012 Btk Al 7] Mo Aoz Fefst
shade mean AE*(SD) P-value P o A Hlgte] mxHS HEHS 74 LG
Al 7.09(1.14) of zobA T HaL, a*gro] WobA| A wieke] Ml ARk
A2 11.88(0.80) .008 = HAL b¥gro] Aof FHA Fgko] gk Aoz yeht
A3 12.10(0.62) AAA o2 Y gt A Yehllon] ®E Aol §
AR O o8t kP 05). Al, A2, A3°] dFat= A
2% vlwete B YA ALg BE FFHoR IF
e sl O FEYAT gk S7Iet0] 24 Yo
v # b* 3 S7Fete] SRk = Zhet Aeke Kol 9l

Az zijote] 4 Axlo] Ziehge] utet Zwet 4
w9 A A g ) AR AHE BT
ST o] THAIBtEA A 1 Abgol F71et
9l AAolt), & oAt BT AR AT
Az Aelo] Bt 712 AT A9 YakellA] A
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BEE dF 4 ek ¥R Al A=A Guide
number(Vita shade), Chroma(*}=), Value(d%),
Hue(MAHo] AR 2 -8 310138} 2= o)t} o] AJAEIL. 3
7HA 2, S LF a¥, bR Al grke ' Aold 4= gl
TEaL L, a*, b*9] gk ST $ Fohe MY Ao
L AE*RE AE* = (AL +(Aa* +(Ab*) ) *2he &
A& ol grit), MARe] Hr=gE YellE ARGl 7t
PH Mz7E AL Zfo]7} k= ojujo|t), wl= 2|2t
H3|(ADA)V= ARZro] 29 W2 oA}z 0= AlA}R}
kel

ol

= U
HE = Q= 71 HoeE 5k St} Johnston
ao(1989)= M2}7} 3.7 ofsto| 2§ HEAER
WA AR ol ARt M2 58 7hssithal sk3
rispin 5(1991)2 AE*gko] 24 wf &
7hset 7|2 02 At O'Brien 5(1990)2 AE*0]

785 Aol A7t S-pstal 20]5+d
° 7 3§ 7hssh 3701 S dAE
TEEITL shof o] AFAREe] ofsto] TRl 7]l
AATE AL AT,

CAD/CAM AJ&dlotet thefet F72] =32 AHEs1|
ool o Ao} M2} Frer) 2FH A= 4|
Aol FaFe 713, 2F BEES AnAdd F3%=
= Qags T, Y, #2HAY MRERE x5

2 g9 450] Qlth(Douglas RD & Przybylska M, 1999).
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Se HOHE MEE Hod 4 AT AHH el B4

oz} & E}E E}ﬁ RES
F93}7] o] -1 (Preston, 1985), +EEI} XPﬂil%
glo] Hhafe} S Fol th=r] wieell 5
Z35A Al&she Holle gAY ‘E}(McMauch DR
1977)31 3}t
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