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Spectrophotometic analysis of the influence of substrate on the color

of dental ceramics

Young-Gyun Song*

Department of Prosthodontics, College of Dentistry, Dankook University, Cheonan, Rpublic of Korea

Purpose: The purpose of this study was to spectrophotometrically evaluate the influence of porcelain layer thickness and
substructure. Materials and Methods: Four groups of porcelain specimens (metal and ceramic substructure) was prepared for

analysis. Color parameters were measured with spectrophotometer and color difference (AE*) were calculated. T-test and one-way
ANOVA test were used to find out significant difference and Tukey test was used to identify where the difference ware. Results:
Increasing the thickness of porcelain decreased values (P < 0.05). Increasing the thickness of porcelain on ceramic substructure
decreased the a* (P < 0.05) but, the b* were not statistically different. Total color difference (AE*) were below 1 when the difference
of porcelain thickness were 0.5 mm. Conclusion: The thickness of porcelain are the factor effecting on color. This study will help the
color are controlled by changing the thickness of porcelain clinically. (J Dent Rehabil Appl Sci 2015;31(2):96-103)
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St 3} Zirconia shade block (LUXENZzr, DentalMax,
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AME AHE5FY 2™, Vintage MP (Shofu, Kyoto, Japan)
9} Super Porcelain EX-3 (Kuraray Noritake Dental
Inc., Okayama, Japan)E AH85}3itt &4 TAf o7
Z & 9ol emax ceram (Ivoclar Vivadent)& AFES

VeraBond

hslrenglh ickel-chromium alloy for

196,000 (1,352)
121,500 (838)

Fig. 1. Ni-Cr metal alloy (Verabond, AalbaDent, CA, USA).
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Fig. 2. Zirconia shade block (LUXENzr, DentalMax, Seoul,
Korea).

MINSLTA

Fig. 3. Spectrophotometer (CM-503i, Minolta, Osaka,
Japan)
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4. A s
_L]- E.O] 1__ H
Hog UH& X‘ﬂ’—%} 11:4, IPS Pressvest Spced (Ivoclar
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Fig. 4. Substructure of sample. (A) Ni-Cr alloy, (B) Heat-
pressed ceramic, (C) Zirconia block.
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Fig. 5. Digital caliper (Orthodontic digital caliper,
Jainmed, Seoul, Korea).
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StEFaRElol =Alet &2 Aol A &
= B5 Y ZA(opaque porcelain)E FHol o}

4e H, 98 $AE 9o BAn
(Orthodontic digital caliper, Jainmed, Seoul, Korea)E&
ol gstel FA7t #ASHA 2 mme] T D WA
M o7& 0] §5to] AulalgithFig 5). BEHFX
2 9 28 SR PEES0] A2 449 body EAIE 0.7
mm, 1.2 mm, 1.7 mm 181, 22 mm FAE B2 &
qet 5 o] E ol &ste] Arkslel, 0.5 mm, 1.0
mm, 1.5 mm 23, 2.0 mmZ A|E5It dnfe =
A Feloln Sele] B glo] Axalee AlEs

Th(Tablel, Fig. 6).

Table 1. Materials used in the study

Group Substructure Porcelain
MP Ni-Cr metal Vintage MP
EX-3 Ni-Cr metal Super Porcelain EX-3
EMAX Heat-Pressed e.max ceram
ceramic
ZR Zirconia Vintage ZR

Fig. 6. Porcelain Samples of various thickness. (A) MP, (B)
EX-3, (C) EMAX, (D) ZR.
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AE* = {(AL¥) + (Aa*)” + (Ab¥)*}'?
AL* = ¥, - L¥,
Aa* = a* - a*,

Ab* = b, - b¥,
5. E4|

B A= IBM SPSS 19 (IBM, Chicago, 1L, USA)E ©]
835to] A9 2 ZF slRFExubeh &) T

O] A7]of W L¥, a*, b* ZF XFO]9] H|AE t-testE ©]
&oto] FYRIE ARSI oW, ZF E59] MEo] w2
AEXLE] FoAE F7Ash7] Yol d L2 HEA (One-
way ANOVA) 2414
3l AFEEA S Algst

Al 95%9] £l Fol M ARt

>

EQE Mo o3 25 AXE oS 2o
(Table 2). =A A7} S7Fgol whet RE A atolA]
BErt Zasilon, SARORE o3
THP < 0.05). =] FA7} F71ghol| 2 a*2 EMAX
T} ZRi-& AQJstale 3k Afo|7F UEREA] 958k
o} T8y EMAXT} ZR#9] A& a*gto]l FA7F 5
7V&5E Hask, ol BARCE {3 xlo|7} 9l
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TAEE = LeghS ZPol 7t Il oy, AlghelshE At
£ 71 EMAXT 3} ZR9] 739 F4517 72 E 7t
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(P < 0.05, Fig. 7).

AE*ZLe] 739 0.5 mm&] FA 3o w2 gho] 10]4
o] Bl AL gl ot 11 o]3e] FAA AFololA = 19]
AFO] MxIZHE E Y TH(Table 3).
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Table 2. Means value of L*, a* and b* according to the thickness of porcelain

Mean (Standard deviation)

MP EX-3 EMAX ZR Mean

L a* b* Lk a* b*  L* a* b* L a* b+ Lx a* b*

05mm 7744 | 553 1536 7720 | 537 1520 77.31 | 493 | 1665 7750 | 486 | 16.64 7736 517 1596
050) | (0.17) (0.15) (229) | (0.26) (0.67) (0.92) | (0.06) | (0.72) (1.19) | (0.03) | (0.14) (1.56) (1.33) (2.78)

10.mm 7675 | 546 1507 7661 | 518 1593 7684 | 489 | 1621 7697 | 473 | 16.64 7679 507 1591
0.72) | (0.12)  (026) (1.35) | (0.25) (0.29) (0.93) | (0.05) | (0.64) (0.26) | (0.16) | (0.51) (1.12) (0.92) (1.86)

15mm 7643 | 524 1528 7635 | 555 1520 7650 | 473 | 1675 7654 | 428 | 1648 7646 495 1593
0.96) | (039) (1.45) (1.10) | (0.09) (0.33) (0.62) | (0.07) | (0.32) (L51) | (0.14) | (0.39) (1.19) (0.60) (1.46)

20mm 7627 | 516 1532 7619 | 548 1502 7647 | 438 | 1669 7639 | 414 | 1639 7633 479 1586
(0.84) | (0.08) (0.15) (0.71) | (0.23) (0.83) (0.66) | (0.28) | (0.23) (1.23) | (0.05) | (0.21) (1.35) (0.52) (0.96)

Mean 7672 535 1526 7659 539 1533 7678 473 1658 7685 450 1649 7674 499 1592
(1.05)  (026) (1.07) (2.00) (0.44) (1.14) (195 (026) (0.89) (1.11) (0.64) (1.20) (1.46) (0.90) (1.91)

* Denote difference significant at 0.05 value.
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Fig. 7. Comparison of a* and b* according to samples
* denotes difference significant at 0.05 value.

Table 3. Color difference (AE*) according to the thickness of porcelain

Mean (Standard deviation)

MP EX-3 EMAX ZR Mean
0.5 mm - 1.0 mm 0.75 (0.04) 0.58 (0.10) 0.65 (0.05) 0.96 (0.12) 0.58 (0.08)
1.0 mm - 1.5 mm 0.44 (0.17) 0.62 (0.05) 0.66 (0.10) 0.86 (0.08) 0.36 (0.10)
1.5 mm - 2.0 mm 0.18 (0.07) 0.22 (0.04) 0.36 (0.05) 0.25 (0.08) 0.22 (0.05)
0.5 mm - 2.0 mm 1.23 (0.16) 1.35 (0.12) 1.00 (0.09) 1.03 (0.11) 1.11 (0.14)
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