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Difference in color and translucency according to dental zirconia A3 colorant

Joo-Hee Lee?, Jin-Young Park?

!Department of Dental Laboratory Technology, Daejeon Health Institute of Technology, Daejeon, Korea
2Curaum Inc., Seoul, Korea

Article Info Purpose: The color of dental zirconia is very important in terms of aesthetics. To reproduce
Received August 18, 2022 the color tone, a colorant is applied to zirconia to express the color tone. | would like to
Revised December 6, 2022 point out that the color, brightness, and saturation of the colorant used to express the color
Accepted December 6, 2022 A3 may vary depending on the manufacturer.

Methods: Each zirconia block received a total of 25 circular specimens for the experiment.
The zirconia specimen was then deposited by colorant type to reproduce the color tone.
Color differences and translucency were measured using a spectrophotometer. To compare
and analyze the zirconia color according to the type of colorant, one-way ANOVA was used.

Results: For each type of zirconia colorant, there was no statistically significant difference

Corresponding Author in translucency or b* (p>0.05). There was a statistical difference in L* and a* (p<0.05).
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MATERIALS AND METHODS

1. 2|2+ A |23 L|OF &I AI'H A| 2

&l =2 73 (AutoCAD LT; Autodesk, San Rafael, CA,
USA)S o]-&3}e] A& 12 mm, ¥°] 1.5 mm9] 9§ A3
B2 tj&}Qlsto] STL (stereo lithography) T4 2 A&t
STL 3}¥-& 7FA] 1 HyperDENT 8.2 (FOLLOW-ME! Technol-
ogy Group, Munich, Germany)E ©]&3}o] A2F Yo} &5
(Zircos-E; BIODEN, Seoul, Korea)o] %52 #-&3}1, tool
pathE 74kt NC T A48 & Arum (Arum Dentistry,
Daejeon, Korea)JH|E o|-&sto] ZHAA| A2APE X230}

Figure 2. Specimens grinding: 1,500 grit, 2,000 grit.

Figure 3. A3 colorants by manufacturer. (A) Upcera, (B) DMAX, (C) Acucera, (D) Luxen CL, (E) Kuwotech.
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548 9y AHE Dot tHFig. 1). 24 A AEAut7](Met-
Prep3; Allied High Tech Products, Rancho Dominguez,
CA, USA)E1HIE Hlo]Ao] 1,500 grit, 2,000 grit ¥AH] Ant
0|5 FEolo] WP Al B 20 9sto] BHoHA 2ot FES
127 AvstithFig. 2). 1 thE AIH§ A2 F Yo} ARAPE
2 A3 g"Ho]A HA ] 302 F= JAAT] F(Fig. 3), &
ANlgo] 7538t 2 B7](DWO-G13SB; Daewoo, Seoul, Korea)
£ o|g3}o] 95T NN 3087t AZITHFig. 4). 2BE(Zirko-
nofen 600; Zirkonzahn, Gais, Italy)Z 14C/min% £E2
1,500C7HA A5AIZl & 1X7F 5§45t 2Z(sintering)
= Al 3chFig. 5).

2. M2t Y HIEHE 2

Spectrophotometer (CM-3600A; Konica Minolta, Tokyo,
Japan)g AHE3te] CIE L*a*b % WHE3E 578& ZPstolom,
FYE ALl RS WAL 71802 o CIE, IS0 #E
Fo& AMEE D65 (6503K) FeS A=Hstglale,7], B4 8
A5 Zoto] S5ke SCIHAICE, AJofz 10794 S5H3
thFig. 6). M2EHE 915t Zero % ¥AE 08510 Zero
WAE AYotal, FEHATS o]goto] WA 23 2 4 mm
9] EA47S Aol 9FA R A F S S5 332 5
ol Zt N HT A E oE F9E 53] S74oto] PHaks S74sto
T3t}

HIEWE 242 SpectrophotometerE 0]&3t0] ¥&4Y
D659 ZZ0|A 4 WARG AARA 0 AHT F 394 HHE
Z7Jsto] it

ZHAA o] wE A 23 Yo} M3 (color difference)?] A2 oF
o} o] A4tstSITHS, Il.

Ae] Al AR =[(AL*Y+(Aa*)+(Ab*)1*

Figure 4. Dried zirconia and dryer (DWO-G13SB; Daewoo, Seoul,
Korea).
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3. 8424

A 23 Yol 2| i e AP} HEYEES v 24
3171 9131 one-way ANOVAS Al&3l1, AFEHHPOZ Tukey
testE AA|5FGTE EAEAL [BM SPSS Statistics ver. 22.0
(IBM, Armonk, NY, USA)Z °]-&3t] s33t3itt. A% dd
= AT AT 279 F2 0.052 3p30

RESULTS

ZF A H o] 2 o mhE At R E gho| HhE ot
ZtHTable 1~4; Fig. 7). AZZ Yo} ZAA o] wtE SFEY -1}
b*oll Al AR LR Zto]7h YATHp>0.05). L&} L¥, a*oflA
£ SAZLE Zo|7t UBETHp<0.05). A2 F o} 2HA] o
w2 AEFO] 5.5 ofsto| B2 WSS 5188 4 9l W bl
UtKTable 5). T3+ A2 UoPHE A4Fo] Jo|& £ AT}, AE
Zrol &2 Ao]7t U E A= LU-AC (5.03), DM-AC (4.78),
KU-AC (4.64), UP-AC (4.49) A== Uedon, AE ghol 2}
o]7} ulH]gd AF9-+= KU-LU (0.97), DM-KU (1.55), UP-DM
(1.67) A== YeEgtH(Table 5).

DISCUSSION
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Figure 5. Sintering furnace (Zirkonofen 600; Zirkonzahn, Gais, Italy).
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Figure 6. Spectrophotometer Mea-
surement screen. (A) Calibraion/white
calibration. (B) Zero calibration. (C)
Reflectance. Specular component:
SCI, Measurement area: SAV (4 mm),
UV (ultraviolet) setting: 100% full, UV
cut: none. (D) Spectrophotometer (CM-
3600A; Konica Minolta, Tokyo, Japan).

Table 1. Mean#standard deviation of zirconia color according to the type of coloring agent

Shade Coloring agent Translucency L* a* b*
up 80.54+4.18 69.26+1.77 3.20+0.67 17.97+1.41
DM 75.49+4.53 67.60+0.25 1.69+0.64 16.44+0.83
A3 AC 74.91£7.13 65.31£0.38 3.12+0.36 16.07+0.78
LU 75.64+4.19 71.08+1.43 -0.45+0.55 14.82+3.17
KU 74.11+2.88 69.44+2.59 1.36+1.69 18.155.95
Total 7614513 68.54+2.53 1.79+£1.59 16.69+3.25

UP: Upcera, DM: DMAX, AC: Acucera, LU: Luxen CL, KU: Kuwotech.
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Table 2. Translucency according to coloring agent using one-way ANOVA

Source of variation Sum of squares df Mean square F p-value
Between group 256.233 4 64.058 2.793 0.37
Within groups 1032.190 45 22.938 - -
Total 1288.423 49 - - -

Table 3., a, b according to coloring agent using one-way ANOVA

Source of variation Sum of squares df Mean square F p-value
L*
Between group 191.058 4 47.764 17.372 <0.001
Within groups 123.725 45 2.749 - -
Total 314.783 19 - - -
a*
Between group 89.628 4 22.407 29.468 <0.001
Within groups 34.217 45 0.760 - -
Total 123.844 49 - - -
b*
Between group 77.014 4 19.260 1.974 0.115
Within groups 439.123 45 9.758 - -
Total 516.164 49 - - -

Table 4. Multiple comparison

: : 95% CI
el Ml el Mean difference (I-J)  Standard error Significant
agent agent Lower bound Upper bound
UpP DM 5.04800 2.14185 0.146 -1.0380 11.1340
AC 5.63000 2.14185 0.082 -0.4560 11.7160
LU 4.89200 2.14185 0.169 -1.1940 10.9780
KU 6.42200* 2.14185 0.034 0.3360 12.5080
DM up -5.04800 2.14185 0.146 -11.1340 1.0380
AC 0.58200 2.14185 0.999 -5.5040 6.6680
LU -0.15600 2.14185 1.000 -6.2420 5.9300
KU 1.37400 2.14185 0.967 -4.7120 7.4600
AC up -5.63000 2.14185 0.082 -11.7160 0.4560
DM -0.58200 2.14185 0.999 -6.6680 5.5040
LU -0.73800 2.14185 0.997 -6.8240 5.3480
KU 0.79200 2.14185 0.996 -5.2940 6.8780
LU up -4.89200 2.14185 0.169 -10.9780 1.1940
DM 0.15600 2.14185 1.000 -5.9300 6.2420
AC 0.73800 2.14185 0.997 -5.3480 6.8240
KU 1.53000 2.14185 0.952 -4.5560 7.6160
KU UpP -6.42200* 2.14185 0.034 -12.5080 -0.3360
DM -1.37400 2.14185 0.967 -7.4600 4.7120
AC -0.79200 2.14185 0.996 -6.8780 5.2940
LU -1.53000 2.14185 0.952 -7.6160 4.5560
Dependent variable: translucency.
UP: Upcera, DM: DMAX, AC: Acucera, LU: Luxen CL, KU: Kuwotech.
*The mean significant difference by the Tukey HSD test (p<0.05).
it o= Aite weshe WEARY Alof thet ohe] 4, 71 7 A& Zolth. A2, o] A7 = At
2, 4 A7) et 14 5 Ok A5 S AL H #  olea AL ek ofdl BAL BASAW, B4 A7} g
o

317] W20l TH10]. oA AFeixjo}e] Mz A0 M= LT 9L ARAPE M
FAF7HE2 A2 Yo A o] we} AFolup vHERE o] 2F RIS A% A, B, Ak, HHEPETF BES AASH
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Figure 7. Mean value of translucency, L*, a*, b* in coloring agent. (A) Translucency according to Coloring agent. (B) a* According to Coloring
agent. (C) L* According to Coloring agent. (D) b* According to Coloring agent.

Table 5. Color difference (dE*) of zirconia of coloring agent

Target Data name L* (D65) a* (Dé5) b* (Dé5) AE
Target up 68.63 2.9 17.07
1 DM 68.73 1.26 17.29 1.67
2 AC 6417 3.26 17.33 4.49
3 LU 70 -0.04 18.06 3.39
4 KU 69.92 1.09 17.91 2.38
Target DM 68.43 1.42 17.75
1 AC 64.04 3.26 17.3 4.78
2 LU 69.71 -0.02 18.05 1.94
3 KU 69.8 0.95 18.33 1.55
Target KU 69.8 0.94 18.28
1 LU 69.83 -0.01 18.09 0.97
2 AC 66.93 2.63 15.05 4.64
Target LU 69.76 0.05 18.17
1 AC 65.86 2.8 16.58 5.03

UP: Upcera, DM: DMAX, AC: Acucera, LU: Luxen CL, KU: Kuwotech.

T Qout T ek AT A9 Qi Aolet. geha A2
Uo} A3 ZA1E AzAPE At EREY Holo] dhste] AT
stoie

ARATE B1], 2949 AZ AN 248 Bt
¥ Ul ko] Sleky Bty glom, B A4 A
23jobe] Al b, WEREE 249 S5 2 Ao]7t 919

A, 1 ESH AV a7t ol Rk 5, AZAPER A
1ol 14 A SR B0 Aol g AT, AxAPE 4
2 8439] ol Hol A %4 e Mol HMAL glgic,

“ 23 0 @A) 100 @M)o HAL YES vt
Witk a* () o] A4, o) wapo] 4 S 60014
+8071] A, b* 521 8001 +607112 Sz} FA)
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AT E Y, (0= 34,
[12-14].

AZ ABH o #7]517] 95 CIE L*a*b* A7} ARGE
ot & E419 AM2HAE*ab)E £78% CIE L*a*b*3t& ©l-85t9q
A=l A FTolA T A Abol9] Ha ARE 9Ju|gitt.
olFgt ATAQl 271 AR YoM BT MAE AA
SHAL QA 02 5188 4 Y Fol mE geEbAlct 50%9
FEAA7L SIS QAT 4 Y= AR = 2.60]1 50%2] 2R

7t S 5188 4 Qs MAbE 558k BaE T QITH15]
Ol AE* ab>2.6Y | 50%9] #EA7}L X|ofet A $EE 71
AgAO1E AT 4= A= A& 9ulskal, AE* ab<5.5% ] 50%
9 At FEERA QHHoE AYRolE §8F = Ye
AL oJu]git},

AE*Q] Zho] 1 0|5t A9 8Qto g e £ iy, Mo UX|
7F §=5aL 2 o]5tY A YFH 07 whol5o] Y ghole, 3.7 0]
U Aol QA ORE {3t A Fls] EE 4= lrH16-18].
£ AFolxe AzAPE 22 M) ZAAE ARgste] A 23y
o7l MALE vl W A, AE* 5.5 oJotE Bo] Yo 518
4 Qe Bl A AE B

Table 55 E¥ Kuwotech-Luxen CL (KU-LU)9 & A|HL&
AE* 0] 0.972 &9t 2 AlHo| o] & Hut ofz} Ao] A9
YA & 4= Qlrt

Upcera-DMAX (UP-DM) Al DM-LU AJ#, DM-KUA]#-2
AE* Zto] 1-24t0] & HolE g §Qto s Alo] ojg 11 A
o & w5ty & 4= k.

UP-LU AJ#H-2 AE* gfo] 3.398 2o I&29] 50%7F A& Q1

] ol 011;].

AE* ro] 3.7 o|Ayo|H A 5.5 0]}l AJH2 UP-AC (Acucera)
Al®, DM-AC AJ¥, KU-AC AJ¥, LU-AC AlE2 89to 2 3k]
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o] =79 AHLE A2F o} At} HHEPL] 4 Alzt
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CONCLUSIONS

Az 3o} ZMAe] thE A=A 7k M3k AE*ab (D65) Fol
5.5 olstolng, A2APE HAA7L 2 EH A2 FYoke A s}

£ 5188 4 9 W A 9k,
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