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The study on the shade color change that depends on the kind of
zirconia core and the porcelain thickness
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[Abstract]

Purpose: This study focused on achieving desired shades by combining zirconia core with different thickness
porcelain in order to make dental prostheses effectively.

Methods: White and colored LAVA™ All Ceramic (3M-ESPE, Seefeld, Germany), and Zirkonzahn (Bruneck,
Italy) Trans and prettau were used to have Zirconia. LAVATM Ceram (3M-ESPE, Germany) and ICE (Zirkonzahn,
Italy) powder were used to have the porcelain. We made quadrilateral specimen of thickness 0.3mm, 0.5mm, 0.7 mm
and diameter 10mm to use zirconia ceramics system of 2 kinds that color tone reappearance way is different and
produced total 120 specimens to 4 experimental groups. We used Spectrophotometer to analyze color tone. Datas
value getting by dispersal colorimetry period found L %, a *, b * value using Excel program. We used one-way
ANOVA to use SPSS WIN 12.0 program.

Results: All L %, a x, b x indexes of zirconia core and porcelain veneer in LAVA group and Zirkonzahn group
were different. When you combine the white zirconia core of LAVA group with a porcelain veneer, the thickness of
the porcelain must be more than 0.5mm to meet the standard target. When all the colored zirconia cores of LAVA
group were combined with porcelain veneers, there was no significant difference from the standard target. When the
zirconia cores of Zirkonzahn group are combined with porcelain veneers, the thinner thicknesses were closer to the
standard tab than thicker thicknesses; however, there was a significant difference in all combinations, with Delta E

* value indicating more than 3.

Conclusion: When it comes to colored zirconia, which is the most popular, the thicknesses of both a core and a
dentin veneer must be more than 0.3mm to get an appropriate shade. There is more possibility to get desirable shades
when the thicknesses of a white core are thinner; however, they would be vulnerable to the environment and lose
their color. When combine a zirconia core with a dentin veneer, using Zirkonzahn group needs more considerations

in order to meet the standard target.
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AtHTable 1), (Fig. 1~3).

Table 1. Mean values of L*, ax, b* in dentin veneer (total N=10)

Dentin Thickness(mm) L-value a—-value b—value

0.3 64.70 -1.27 9.46
05 67.48 -1.01 12.45

LAVA
0.7 66.97 -1.19 13.60

ceram
1.0 67.73 -0.83 14.18
1.2 70.53 -0.30 15.07
0.3 56.04 -144 5.25
i 05 58.11 -1.53 6.96

Zirkonzahn

] 0.7 58.69 -1.46 8.09

/R ice
1.0 65.61 -0.82 10.92
1.2 61.48 -1.07 9.79

(colored members denote values to the standard target)
L value avalue

80.00
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60.00
50.00
40.00 B LAVADentin
30.00

20.00

M Zirice Dentin

10.00
0.00

0.3 0.5 0.7 1.0 1.2

0.00
-0.20
-040
-0.60
-0.80
-1.00
-1.20
-140
-1.60
-1.80

0.3 0.5

0.7

1.0 b

W LAVADentin

M Zirice Dentin

Fig. 1. L* value of same thickness Lava dentin veneer
and ICE dentin veneer group.

Fig. 2.

a* value of same thickness Lava dentin veneer
group and ICE dentin veneer group.
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Fig. 3. b* value of same thickness Lava dentin veneer and ICE dentin veneer group.
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2. X|I2-UOL A2 L *, ax*, b x 242] #12t ZA|7} Z7Vako] whek Lx, ax, bxgho] 3t WaFo 2 W
Al2syo} o] Tke| Lx ax, bx gk F8toich A 33 HAFI 4 LAVAE FA7L 71t EPE}
2340} A1H 0,3mm, 0,5mm, 0.7mne] S A& thE 7k ax, bxZko] 71k, Zirkonzahn Trant L * 3
o Ueholtt BE oA EA7F Z7bak)| npE ol% Zo] Wslslal ax | bx gh JxA o2 Mol 7S ‘%
kol W3S UERR| = oFgron) AR [LAVAS] 74 EFf$tHTable 1), (Fig. 4~6).

O_l.,

Table 2. Mean values of L*, a*, bx in Zirconia core

zirconia Thickness(mm) L—-value a—-value b—-value
0.3 77187 -0.35 -153
LAVA white 05 78.15 -0.39 -1.69
0.7 78.83 -0.49 -1.77
0.3 73.86 -0.31 6.86
LAVA color 05 72.35 -0.26 8.08
0.7 73.34 -0.21 8.35
i 0.3 71.16 -0.89 483
Zirkonzahn
05 7116 -0.77 496
Trans
07 73.71 -0.60 5.07
) 0.3 70.31 -0.69 249
Zirkonzahn
05 68.78 -0.66 2.83
Prettau
0.7 70.44 -0.73 2.46
L value a value

LAW A LAV A

80.00
white colored Trans Prettau
75.00
0.00
=03 03
70.00
H05 LIV
65.00
mo7 -0.50 m07
60.00
LAVA LAVA Trans  Prettau
white colored -1.00
Fig. 4. L * value of Lava zirconia core group and Fig. 5. a *value of Lava zirconia core group and
Zirkonzahn core group. Zirkonzahn core group.
b value
10.00
5.00 8023
0.00 e W05
07
-5.00

LAV A LAVA Trans Prettau
white colored

Fig. 6. b*value of Lava zirconia core group and Zirkonzahn core group.
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LAVA FAo A= L gF2 LWO0707, a * g2 LW0710,
b * gk LW0505014 78 AR & Uehligle
A LAVASI A= L gk LC0503, a* g LC0505,
b* gkZ LCO305°1 A AR gh& WrEbl Sl
Zirkonzhan Trans+ L* k2 ZC0305, a x gf
7C0303, b x 2 ZC03031 4 frAksE 2he UEfSl e
), Zirkonzhan prettau®l| A= L x 32 ZT0305, a x 4t
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tH(Table 3~4).
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tab (target)d} AR 22 UERES & 4= Q%o
ARORE 0,5 oo FHollA] fofgh 2ol 7} glqict.
A LAVA FojolAl= BE =4 FA oA
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Zirkonzahn groupollAl= A 23140} s0je} waf v
o7} A= Agtsto] Kot gk TR AdsiE ol 71
tab (target)} FART A4S BRIt K= F7 ol A
E*gho] 301d9] #h= Hof M% 7|E tab (target)d] A4
¥} thgo] whk HItkFig. 9, 10).

Table 3. L*, a*, bx* values of LAVA group in combination zirconia core and dentin veneer

LAVA white L a b LAVA color L a b
LW0303 72.10 -1.47 .77 LC0303 715 -0.52 14.42
LWO0305 71.49 -0.92 14.51 LCO305 71.46 -0.38 15.16
LWO0307 69.21 -1.07 14.64 LCO307 69.16 -0.60 16.11
LWO0310 69.00 -0.69 14.81 LCO310 68.56 -0.22 16.19
LW0503 72.71 —1.51 12.05 LC0503 70.90 -0.42 14.57
LW0505 7197 -0.86 15.18 LC0505 71.16 -0.33 15.28
LWO0507 69.93 -0.90 15.46 LCO507 69.10 -0.44 15.82
LWO0510 69.39 -0.47 16.06 LC0510 68.70 -0.19 15.75
LWQ703 72.87 -1.58 12.10 LCO703 71.31 -0.37 14.87
LWQ705 72.20 -0.84 15.34 LCO705 71.41 -0.26 15.52
LWO707 70.11 -0.90 15.62 LCO707 69.42 -0.37 16.29
LWQ710 69.44 -0.43 16.00 LCO710 69.14 -0.08 15.80

(colored members denote near most values to the target)
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Table 4. L*, ax*, b* values of Zirkonzahn group in combination zirconia core and dentin veneer

Trans L a b prettau L a b
ZC0303 67.26 -0.90 11.04 ZT0303 66.12 -1.03 10.14
ZC0305 65.99 -0.86 12.41 ZT0305 64.86 -1.09 11.67
ZC0307 66.14 -0.71 12.56 ZT10307 65.30 -0.93 12.07
ZC0310 68.45 -0.50 12.56 ZT10310 68.67 —0.62 12.85
ZC0503 67.98 -0.79 1.47 ZT0503 65.64 -0.98 10.29
ZC0505 66.83 -0.74 12.66 ZT0505 65.38 -0.96 11.39
ZC0507 66.74 -0.59 12.80 ZT0507 65.14 -0.94 11.80
ZC0510 66.71 -0.41 12.86 ZT10510 68.42 —0.65 12.61
ZC0703 68.97 -0.58 11.30 ZT10703 66.77 -1.04 10.41
ZC0705 67.63 -0.50 12.28 ZT0705 66.34 -1.00 11.53
ZCO707 67.27 -0.35 12.51 ZT10707 66.18 -0.90 12.28
ZCO0710 69.07 =017 12.53 ZT10710 68.70 -0.62 12.68

(colored members denote near most values to the target)
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ZirkanzahnE 2 Prettau

Fig. 9. Delta E* value of Zirkonzhan Trans,
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Az e 71 AR 2 EE AIZRS Al Z|oke] 3
& 9 759 &5} A Av)A B9 Mol A
9 23lof| gt 2| 4]o] T] Wol QEaL QIth(FAY ¢,
2000; BHd =, 2000; A%, 2002). Seghi 5(1986)>
FEEO] 29| Zpoli= Au)Al I A Hlfe- Fast

o, ojof] P vA= BaRE ofg 7HA7F ek &4

Fig. 10. Delta E* value of Zirkonzhan Prettau.

o] Mz Mel =8 zw A, AFEEE= shad guide, =

’ ’

Aol Rk ARA, EA] FAC o) A B AR

) Hog &7 oA AAS
MzE Ael(Davision & Myslinski, 1990)3k= Zo] 4
n] &Rl SHo)A w9 Fa3slcHParavina, 2002). wHet
A, & © Tshdolar ARl MBS QA= ol

et @ = 3l 7IAlel dEske VA SRS A
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2004; o]#, 2009).
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olet = vjyol] FAE delste] 7]E tabltarget)2t
B W3R, Zirkonzahn 3JAFY] Trans®} prettaud] Al
E35Yo} Fojef -2 AL AlFS] =4 powerE ©|-&-5t
o] 7|3 tab(target)& “gsto] Bla, FA8k5I) o] H A
2] B]1sh o]-f+= shade guide?} #2 A& A Es}7]
fleiAl= =42 powerE ©f2] 7HA] 4lojof skaL, 7} A
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o] ZH= Ak

Zirkonzahn3|AFS] Trans®} prettauts wofl Hol= &
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