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A study on the transmittance due to thickness of zirconium core
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Department of Dental Technology, Gimcheon University, Gimcheon, Korea
Department of Dental Hygiene, Sorabol College, Gyeongju, Korea*

[Abstract]

Purpose: The purpose of this study was to investigate the transmittance differences of zirconium core due to
thickness within the visible light spectrum.

Methods: 36 specimens were divided into 3 groups (0.6mm, 0.8 mm, 1.0mm) which have each 12 specimens. The size
of specimens was 10mm high and 10 mm wide. The transmittance of specimens are measured by spectrophotometer
Model Cary 500 that can measure infrared-ray, visible wave and ultraviolet-ray.

Results: The results shows that there was no significant difference between specimen’s thickness and
transmittance.

Conclusion: The individual's color perception is personal and there are numerous factors that influence on it. In
general, human eye can perceive the color of thing only within visible light spectrum but in this experiment through
spectrophotometer there was no big difference between specimen’s thickness and transmittance.

To sum up, The most important factors were a layed porcelain structure and its thickness rather than core

thickness in the porcelain crown.
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1. X|IEZL0t A A[H K=}

Al AZHE Zirconia blocke 4712] A ZAHKavo
Everest, Cerasys, Zmatch, Zirtooth)@=2 F74|7} 2z}
0.6mm, 0.8mm, 1,0mm®]xL, 7}2 X A Z(10mm X 10mm) = 37}
A sto] F 36709 AlHE EBISHAIT ©] AlHES 44
] 5 e Aetete] ARkstglon, A
-2 CAD/CAM system(HIMERLE+MEULE PROGRAMIX
S, Germany)®] Z-§ furnaceo|A A|ZRALS] ZA|tHE
Al3st e chFig. 1, Table 1),

PROGRAMIX S

Fig. 1. Zirconia block & 0.4mm, 0.6mm, 0.8mm thickness Zirconia
specimens



Table 1. Zirconia product and spectrophotometer
Company

AH(SFA 2t2E 0.6nm, 0.8mm, 1.0mm)  srmme )

Zirconia MIZAIE Z|AHE
ETn
T,—:',If EKavo Cerasys Zmaich Zirtooth (Varian Inc,
53 verest .
Australia)

2. BM samplel| Filt& A=E & FHAEA

7 WIS Fof AAE FAE] Zirconia Al ZHz}
36715 Ar2Al ZHAA 24 B3 =A(UV/VIS/
NIR)¢! Spectrophotometer Model Cary 500(Varian
Inc, Australia)= ©]-88to] AlHo| RARSIY Faleg
A&t tHFig. 2).

SPSS 18.0 2175 ]%’5}04 Z} Ao FAE B

& £78S A5ab] Slsjol 4

way ANOVA test, multiple range test(Scheffe’s test)
= &5to] 7 AAEY oA BAIskI

Fig. 2. Cary 500(Varian Inc, Australia) Zirconia Specimen
transmittance Analysis
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UHER

A23yot 3019 FAO) whE 2FF=A Fahgol w3t A+

I, 35 Aot

1. Wavelength range@liAl 7 A4 (visible wave) B
10| Arr F1+E
100%T Baseline scan= 3} EAA7]7] 93] Airs
o= 45190 380nmollAl 99.98%, 770nmol|
A 100.01%=, vlAjgt zlojo]x|gt 380nmo4] 770nm
A air®] Fike S W) gle Ao yElk
tHTable 2). o] 19 o2 Uehd (Fig. 3)3} At

Table 2. Cary 500 color analysis, transmittance data(%)

samples: air
visible wave detector(air) visible wave detector

380 99.98 580 100.01
390 99.96 590 100

400 100.03 600 100.01
410 99.99 610 100.04
420 100.01 620 99.99
430 100 630 100

440 99.99 640 100.02
450 99.99 650 99.94
460 100 660 99.99
470 99.96 670 100.01
480 100.03 680 100.01
490 100.01 690 100

500 100.04 700 99.97
510 100.02 710 100.02
520 100.02 720 99.97
530 100.04 730 99.98
540 100.01 740 99.94
550 100.03 750 100.03
560 99.99 760 99.97
570 99.99 770 100.01
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fransmittance(%) Air

100,086
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visible wave

Fig. 3. transmittance of Air

2. Zirconia 0.6mm specimens B £

=
[ |

7HA3A 49 H9)(380nm~T770nm)Holl Al 0.6mm F

A 9] Kavo Everest £3-&-2 0.23%°1 A
0.35%%1, CerasysolA+ 0.19%°14
0.32%°]1L, Zmatch+= 0.18%°114 0.39%
2 Yelal, Zirtoothol A= 0.21%)1A4
0.38%= YelytthFig. 4).

Zirconia specimens 0.6mm 7ol A=
TN G B ool St

off ute} Fakeo] F7FsHAATE 2 Al 2A;
HE B Aol iAoz o jv]
gk Zolgal & = Qlth, olF SAA R
HA517] 9Js) ANOVA 2418 3519,
oS ol 240 sk (A= B D),
(Bi= A, C, D), (C=B), (D= A, BJARO]
oAl ot Akel7t ok & 4= 9l
(A%} C), (CoF DIZFE AbolollAw= frofet
Zpol7k ik, T3 frof7t Aozt qlefet

T BIREo] gt &po] A7} o} win|sick
tH(Table 3).

AN
i E Sl

transmittance (%)

0.6mm

228898888 898¢g
® o o @ ® O o o
B @& oD 0w © o o~ = o~

visible wavetnm)

—s—Kavo Everest 0.6
—=— Cerasys 0.6
—+— Zmatch 0.6
—=— Zirtooth 0.6

Fig. 4. Zirconia specimens of thickness 0.6mm transmittance comparisons

Table 3. Multiple Comparisons Dependent Variable: 0.6mm thickness (Scheffe)

) 2

Mean Difference

Std.

95% Confidence Interval

Si
THICK THICK (I-J) Error 9 Loner Povnel  Usieer v

B 03225 00798 001 0097 0548

A C -01700 00798 213 -0395 0055
D - 02325+ 00798 040 -0458 -0007

A - 03225+ 00798 001 -0458 -0097

B C — 04925+ 00798 000 -0718 —.0267
D - 05550* 00798 .000 -0780 -0330

A 01700 00798 213 -0055 0395

C B 04925* 00798 .000 0267 0718
D ~ 00625 00798 893 -0288 0163

A 02325 00798 040 0007 0458

D B .05550* 00798 1000 0330 0780
C 00625 00798 893 -0163 0288

*, The mean difference is significant at the P{0.05 level.
A: Kavo Everest, B: Cerasys, C: Zmatch D: Zirtooth
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3. Zirconia 0.8mm specimens B 5 =4
ZINZA oo HL(380nm~770nm)Hol A 0.8mm T
e Kavo Everest £1H82 0.18%14 0.32%% 1,

=
YHER

A2z} sofe] Sl HE HYPEA Fhgo] Bt AT

Cl, (C= A, B, D), D A, CRHS] Aolois §o/8 3}
o7} itk E3 fofat Hols}k elehe Fabgol chat
Apo] A7) Afey20 2 wlu|Sekan 4 GIekTable 4),

Cerasys9lAl+= 0.16%°14 0.30%°] L,
Zmatch= 0.11%°114 0.34%= LERHAL,
Zirtootho| A& 0.15%°1A4 0.34%%th
(Fig. 5).

ol FAALE EAs] 98 ANOVA
S WIS, v vl 240l o5k .

(Be D), [De BIAfololA ol Ate]7}

Tansrrittancel %

0.4

380
400
420
440
460
480
500
520

—— Kavo Everest 0.8
—a— Cerasys 0.8
—— 7mrefch 0.8
I | —— Zirtooh 0.8

0.8mm

- 540
560
580
800

2 620
640
660
580
700
720
740
780

=
7]
®
&
=
IUN
=1

AT & 4= Q1AL (AL} B, C, D), [Bi= A, Fig. 5. Zirconia specimens of thickness 0.8mm transmittance comparisons
Table 4. Multiple Comparisons Dependent Variable: 0.8mm thickness (Scheffe)
) (2)  Mean Difference Std. , 95% Confidence Interval
THICK THICK (I-J) Error S19 T ower Bound  Upper Bound
B .01375 .00905 513 -.0118 .0393
A C -.01000 .00905 748 —-.0356 .0156
D -.02050 .00905 167 —.0461 .0051
A -.01375 .00905 513 -.0393 .0118
B C -.02375 .00905 .080 —-.0493 .0018
D -03425* .00905 .003 -.0598 -.0087
A .01000 .00905 748 —-.0156 .0356
C B .02375 .00905 .080 -.0018 .0493
D —-.01050 .00905 719 -.0361 .0151
A .02050 .00905 67 —.0051 .0461
D B .03425* .00905 .003 .0087 .0598
C 01050 .00905 719 —-.0151 .0361
* The mean difference is significant at the P(0.05 level,
A: Kavo Everest, B: Cerasys, C: Zmatch D: Zirtooth
4. Zirconia 1.0mm specimens Bt S1lt& 2 QAL 1 ok 0.8mo]™, 1.0moA= A YERst
7HA1EA 99 HAB80nm~770nm)Weoll A 1.0m = AS Y 5 Sl
A9] Kavo Everest S-S 0.14%14 0.28%A1, T} b B40] ©J3lH (A= C, D), [B=C, D), [0=
Cerasysol A& 0.10%°14 0.26%°]3, Zmatch A, Bl, [D= A, BIAtololA §-olgt ztol7} Qiotal & 4=
0.09%°11A 0.32%= WEFSEIL, Zirtootholl A= 0.11%°] %3, (A= B), [B= Al, (C= D), [D= CIZH] Afo]oflA

A 0.33%tHFig. 6). Zirconia samples HaF FI-&

B AR o R 2 0 6m7F AA R g Eijgo] =

9 013} 2}o]7} ¢Ith(Table 5).

rr
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fransmittancel %)

——Kavo Everest 1.0

—s— Cerasys 1.0
Zrratch 1.0

—— Zitoath 1.0

1.0mm
0.35
0.3
0.25
0.2
0.15
0.1
0.05
0

225383553288852

sible wavelnm)

660

680
700
720
740

760

Fig. 6. Zirconia specimens of thickness 1.0mm transmittance comparisons

Table 5. Multiple Comparisons Dependent Variable: 1.0mn thickness (Scheffe)

(1

(2)

Mean Difference

Std.

95% Confidence Interval

THICK  THICK (1-J) Error Sig Lower Bound _ Upper Bound
B 02125 00977 197 —0064 0489
A C —02850* 00977 040 —.0561 0009
D — 04125 00977 001 —.0689 —0136
A —02125 00977 197 —0489 0064
B c — 04975 00977 000 —0774 —0221
D — 06250 00977 000 —.0901 —0349
A 02850* 00977 040 0009 0561
C B 04975 00977 000 0221 o774
D 01275 00977 637 —0404 0149
A 04125* 00977 001 0136 0689
D B 06250* 00977 000 0349 0901
C 01275 00977 637 —0149 0404

* The mean difference is significant at the P{0.05 level.
A: Kavo Everest, B: Cerasys, C: Zmatch D: Zirtooth

2 AzAPEE HEhE

)

o

A4S ol Lk Atz

0.29%, 0.8mmol A= 0.27%, 1.0mmol A+ 0.22%= the

+ (Table 6)2 2}, Zirtooth®] F7 0.6mol A= Bt
E7+g0] 0.34%, 0.8moll A= 0.30%, 1.0molA=
0.29%= Th2 37 AZAMECE F£3kg0] o]} A 1}

ERal, Cerasyse= 7 0.6molA+= Ho Fi&0|

AZARRT WA e, st S2e) Aol o
ojojsichal & 4 Ul 470 A RAF 2% Zirconia
specimens £3&0] AT Bris AL AT HAL

23) a4 & 4= qlqltH(Table 6, Fig. 7).

Table 6. Zirconia specimens of Compare Means

= Kavo Everest Cerasys Zmatch Zirtooth
(mm) az HZEHXL o HZEHX} g HZEHXL g HZEHX}
0.6 .3245 .02837 2922 .02851 3415 .04555 3478 .03738
0.8 .2862 .02897 2725 .03176 .2962 .05231 .3068 .04440
1.0 2490 .03153 2278 .03591 2775 .05353 .2903 .04990
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Zirconia 0.6, 0.8, 1.0mm

——Kauo Everest 0.6

—— K340 Everest 0.8
Kavo Bverest 1.0

—— Cerasys 0.6

—— Cerasys 0.8

—e— Cerasys 1.0

—— Areich 0.6

—— Areich 0.8

—— Areich 1.0
Artecth 0.6

—— Arfcoth 0.8
Artecth 1.0

Hit 714 Fo] tt

(Macentee , 1981), 7]1£¢] 714 shade guideE 715

O & AL H|aL et Aeeh= W Ao
=]

27454 d4Hmetamerism) 59 FEFS 1:1’% T Utk
weba] A ztolo] MkA H7LE fisto] M ZjolE HF
st & 4 Sl 7IAZ Baste] 33 AA
(tristimulus colorimeter)} & & =
(spectrophotometer)7} 7H = At (Seghi &, 1986:

Seghi &, 1989: Seghi &, 1990) 7|4 shade guide &
= o83 Mz A wpo] QoA 7HE Hol ARE-E
I QIARE Paul 5-2002)2 S<tol] ot Mz g7k}

@Aol 26.6%21H| wreto] FFSAMGAE o] Mz
o] F7HAl @ Aol 83.3%% T &kl 8HltHVan der
Brugt, 1990; Paul &, 2002).

& 30|18} TA7t EEY] ARkl £
ol WA= Gl tiste] Atstiedl, WAL E
7F&et 0.5mn T2 o] FAE 71w, o] FR
e} ohefet FYEE 7Tkl skelth(Heffernan 5,
2002). wHehA] A 230} o5 ARERE B4 SEES

Heffernan %

xH T—% o A7) el
7} Bashe, w40 4

ChRE Frg o] thigt B7F E3E o] FojAjof

AMzol AL dvtdoz 7HAA H9(380nm
~TT0nm)WoNA o] F|X]=Y|, Zirconia specimens®]
E-2 0.6mm, 0.8mm, 1.0mm FAO A Fap&2] Zjol=
79l glem sample core®] F77} FAYASE B}
o= zpo]7t 23] ¢SS omsithEME R 5 2002).
ol= Zirconia®] AP A] G2 cored] TS FF
He} =2 SAJA] Powdere] 21783t A=) Al A
u] o] =2 JERS 7] ATk S Er)

Ate] AupollA Ut 22 FAloA o Fae9] 2t
o] Zirtooth ) Zmatch ) Kavo

Zirtooth7} 7F3 =8ich,

ool

Everest ) Cerasys®

V.2 E

B Ao A= FAZF 0.6mm, 0.8mm, 1.0mme] Zirconia
specimens= 4712 A|ZAHKavo Everest, Cerasys,
Zmatch, Zirtooth)'#@ & PlateZ 7} 7} 37014 =% 367}
o NS AAste] 233 =4 (UV/VIS/NIR)¢!
Spectrophotometer Model Cary 500(Varian Inc,
Australia)g ©|-8-5F0] Al ARSI Bakg-2 A58}

of T 2 222 Al
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A7F A9 Gl Ao 2 e
ool A= & ujj o] =79 Wigle] utetA= 4]
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