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The effect of glycerine on the penetration of coloring liquid and the hardness of zirconia **
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ABSTRACT

The purpose of this study was to evaluate the effect of glycerine on the penetration of coloring
liquid on zirconia and hardness of zirconia, Three A2 coloring liquids (Prettau Aquarell Colour liquid,
D.max coloring liquid, and Bruxzir coloring liquid) were used to perform this study, Glycerine were
mixed with each coloring liquid at the ratio of 1 : 1 by volume, The immersion periods of zirconia
specimen in the mixing solution were 1, 3, 6, 9, and 12 hrs, respectively. The penetration depth of
coloring liquid were measured by vernier calliper, Color characterization of experimental specimen was
performed by spectrophotometer, and hardness of the specimen was measured by Vickers hardness
tester. From the results of penetration depth measurement, glycerine was supposed to affect the
penetration depth of coloring liquid on zirconia regardless of immersion periods, By color analysis, L* value
of glycerine treated specimen was significantly higher than that of control group(#¢0.05), but b * and
AE * values of glycerine treated specimen were significantly lower than that of control group regardless
of immersion periods(£y0.05). In terms of the results of Vickers hardness test, there were no significant
statistical differences between control group and experimental groups, Therefore, glycerine was expected
to affect the penetration of coloring liquid on zirconia and the shade of zirconia,
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Table 1, coloring liquid in this study
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1. X[Z23L{o} AlH HIZf

2 AFoME A=FYol AlHAZE 3l Prettau
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lay® A83S Azmdol ARl EXS 3%
coloring liquids AFEOR 71 Bo] Mgl
A Z0] A2 AEIsIITH(Table 1),
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71(low speed diamond saw, ISOMET, Buehler, TlI,
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Hoko] xZFYo} A|H(10 mm X 10 mm X 5 mm)<
Azksldct, Azbe AJHe ZF Al 2ALe] coloring liquide]
1, 3,6, 9 3 12ARFE<RE A3AaL0=5), 99.9% F¢
A& (Glycerine, Duksan, Seoul, KOREA)2} coloring liquid
£ 4% 114 HlER S8t Azxg Egddw= 1, 3,
6, 9, B 12ARFERF Al¥S A AZTHn=5)(Fig 1).
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mm)ol] WAE ol=dZ #F(OrthoJet, Lang Dental
Wheeling, USA)S2 XEwl|d}al SiC

)

Manufacturing co.,

Brand name Code shade
Prettau Aquarell Colour liquid PC A2
D.max coloring liquid DC A2

Bruxzir coloring liquid BC A2

manufacturer LOT No,
Zirkonzahn SRL, Italy CB3048
D.max co, Ltd, KOREA AS-52
Prismatik Dentalcraft, Inc, USA MO912F1
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Determination of Penetration Depth
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Orthodontic acrylic resin
(Ortho-Jet)

Penetration of Coloring liquid

(@)

o
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Figure 1, (a) Schematic diagram of zirconia specimens, (b)
specimens immersed in Coloring liquid,

(b)
Figure 3, (a) The schematic diagram of the final sample
coloring liquid penetrates (b) Penetration depth measure-
ments,
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Figure 2, (a) Drying process of Specimens immersed in Hahe] WS NEE ZAzke Optiview propalette

coloring fiquid (100 ©Drying lamp) (b) Only zircoria sintering
furmace, 5.0 software(Gretag Macbeth, London, UK)E A}8-3}]
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Figure 4, The comparison of depth of penetration observed
in species soaked in coloring liquid, glycerine & colonng liquid
at different time periods (@) PC:Frettau Aquarell Colour liquid,
PCG:FPrettau Aquarell Colour liquid+Glycering(1:1) () DC:D.max
coloring  liquid, DCG:Dmax coloning  liquid+Glycenng(1:7)  (c)
BC.Bwair coloring fiquid, BCG-Bruxzir coloring liguid+Glycerine
(1:1)
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Table 2, L*,a* b* AE* values of color analysis by operation time

Time Ls & b* 4E
PC PCG PC PCG PC PCG PC PCG
1H 677600427 69520.04° 107221° -086065° 154(121° 3710527 1.030.17° 0620137
3H 692900377 7076(002° 048(2.05° -123057F 1443120° 309052°% 1030.17° 063(0.14?
6H 69980307 73.18(0.03° -002(185° -145048° 1260(1.14° 23100537 0980.17° 0620147
9H 71200227 73320.03° -072(159° -160053° 1060(1.08° 2660567 0940.18° 0.66(0.157
12H 70480427 7298002° -079(169° -129054F 1124(116° 2880527 097(0.18° 0.63(0,147
Time L & b* 4E
DC DCG DC DCG DC DCG DC DCG
1H 73.03024¢ 7470009° -097(193° -165(126F 1266(123° 7740927 1.04019° 0890.18?
3H 73090207 7420002P° -1131.74° -179081% 1111(114° 457071 0990.19° 0.76(0.16
6H 74740097 7517(0010P -196(130° -159(1287 807(104°  692090F 0930.19° 0890.187
9H 74200137 7454003° -155(1457 -1650847 916(1.01°  478069° 0940.19° 0.76(0.167
12H 74790047 75830.02° -1691.02°7 -201(081% 570078°  443074F 091017° 078017
Time s a b* 4E
BC BCG BC BCG BC BCG BC BCG
1H 5818(034¢ 69.72(0.10° 348(140° -058081F 1048051° 636049° 080009° 0.74(0.12¢
3H 60380447 7037(0.13° 304(1.97° -068(1.11F 1290078° 7250687 084(0.14° 0.800.16f
6H 60.89(045¢ 7057(0.12° 2752.11° -038092°F 1402087° 5940547 0900.15° 0710147
9H 68.67(0257 70980.10° -017(163% -082091F 1120088° 591059° 0940.17° 074(0.157
12H 7042021F  7121010° -038(144¢F -084(1.03° 975080°  647(0063° 0890.17° 077(0.16f

* PC : Prettau Aquarell Colour liquid, DC : D,max coloring liquid, BC : Bruxzir coloring liquid
* G : Glycerine
Within same column, means with same lowercase letters do not significantly differ(P)0.05),

2000 2000 -

—_—PCG 1000

Vickers hardness(Hv)
}
5

Vickers hardness(Hv)

500 -

1H 3H &H 9H 12H 1H 3H &H 9H 12H
Time of immersion(Hour) Time of immersion{Hour)

(a) (b)

—8—GC
——=GCG

Vickers hardness{Hv)

T -
1H 3H 6H SH 12H
Time of immersion{Hour)

(c)
Figure 5, The results of vickers hardness by operation time (a) PC:Preftau Aquarell Colour liquia, PCG:FPrettau Aquarell
Colour liquid+Glycering(1:1) (b) DC:.max coloring liquia, DCG.D.max coloring liquid+Glycering(1:1) (c) BC:Bruxzir coloring liquid,
BCG.Bruxzir coloring liquid+Glycering(1:1)
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64.33-78.02, a S 2.63-2.77, b FE 9.77-25.7319)
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