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Abstract

Color Comparison of Maxillary Primary Anterior Teeth
and Various Composite Resins using a

Spectrophotometer

Choi, Won-Seok, D.D.S
Advisor : Prof. Lee, Nan-Young, D.D.S., Ph.D.
Department of Dentistry

Graduate School of Chosun University

The purpose of this study was to compare the color of maxillary primary
central incisors, lateral incisors, canines with the color of various
composite resins using a spectrophotometer VITA Easyshade®V.

One researcher measured the color of sound maxillary primary anterior
teeth of 100 children aged 1 to 6 and specimens which were made by
composite resins with a total of 10 types and 31 shades, and CIE L, a’,
b* values were obtained.

There was no clinically recognizable color difference between the
maxillary primary central and lateral incisors. However, the maxillary
primary canines showed difference in color above the clinical acceptability
threshold with the primary central and lateral incisors. These findings
showed no significant color differences between male and female, and no
significant color changes with age. Al shade is the most common in all

maxillary primary anterior teeth.
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Composite resins, which are thought to be similar to the color of
maxillary primary anterior teeth, were selected from 9 types of maxillary
primary central incisors, 6 types of primary lateral incisors and 6 types of

primary canines.
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Table 1. Distribution of the study subjects by sex and age

Sex
Age (year) Total
Male Female
1 1 1 2
2 3 4 7
3 11 10 21
4 10 17 27
5 17 9 26
6 8 9 17
Total 50 50 100
2) B3R A4A
T 1070 F5o] Heldol A FdA Hzek FARE 31709 shadeE A4 383

A E3el e T/ shadew Table 29 #Zt}.

AA= 9 FAEE 2 =4S z2k37] 9@l celluloid crown form¢! 3M™ Strip
Crown Form - Pedo (ESPE, St Paul MN, USA)¢] ULC-3 (No. 914003)%}
URC-3 (No. 914013)& o]&3to] #lxl AldS A28tk Typodont dental model
of mixed dentition (Nissin Dental Product Inc, Kyoto, Japan)e] “&<t 29 %54

o
o
Aol sFste dxA Y AAle Add 1.0 mm, £HI AW 05 mm, ¥ 1.0

mm A &e 3, 53U celluloid crown form WHo] A 538ke] wol #4835}

’

o Fge] YRS AAT T LED #53%7] VALO® (Ultradent, Utah, USA)E ©]
ool ¢H Aeel 7 2024 Abste] FRAAT. FRel ¢nd F No. 12
£

surgical blade (AILEE, Busan, Korea)& ©]8-3}%] celluloid crown form< #| 7 s}
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AT}t A7 % Enhance® Finishing System (Dentsply/Caulk, Milford, DE, USA)<

ARg3ke] Bgtdlxl Al W AntE Al

Table 2. Composite resins investigated in this study

Brand Name Lot Number shade Filler type Manufacturer

NA58080 Al

Filtek™ Z250 NA56729 A2 Microhybrid
NAS88305 Bl
N967687 AlE 3M ESPE, St
NA89335 A2E Paul, MN, USA
Filtek™ 7350 NA32111 BIE Nanofill

N965114 AlB

NA63624 AZB

K010049 Al
Charisma® K010075 A2 Kulzer GmbH,
Nanohybrid
Diamond K010044 Bl Hanau, Germany
010036A B2
TVI11 Al Sun Medical,
Metafil CX Microfill
TX12 A2 Shiga, Japan
Estelite® Sigma W7986 OAl Tokuyama Dental,
Nanofill
Quick W9842 OA2 Tokyo, Japan
Any-Com™ ACI92T858 Al Nanohybrid Mediclus,
- 5 -
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AC96T460 A2
Cheongju, Korea

ACO3T218 Bl

1119204 Al
Denkist, Gunpo,
Charmfil® 1119277 A2 Microhybrid
Korea
1119285 B1
HF1651912 Al Han Dae
. HF0122001 A2 , Chemical,
Hanfil Nanohybrid

Jincheon-gun,

HF1601912 Bl
KOREA

DF9673A1 Al

Vericom, Anyang,

Denfil™ DF9941A2 A2 Microhybrid
Korea
DF9931B1 Bl
DFA12002042 Al
DiaDent,

DiaFil™ DFA22002061 A2  Nanohybrid

Cheongju, Korea
DFB12002191 B1

1) 5339
VITA Easyshade®V (Serial No. 50741, VITA Zahnfabrik, Bad Sackingen,
Germany)& ©|&3te] A #A95F F54A, 54X, FAaA9 Mz 317

=489 o

Nl

RYFEAL FHY AL

—_—

shade?] E3# 7 AHAES9 Mz

il
J
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50 mmelH, 4 I HeE= 400 - 700 nmo| i FH-2 D650l tH14,16]. D65

By 20 4o AAREe e, M2 S b Bol AgHE B2

rjz

24 AeEE 6500° KoltHIgl #dwAE glste] 2t shanick AJ2e VITA

Easyshade Infection Control Shield (VITA Zahnfabrik, Bad Sackingen, Germany)

Zhd Feel SIAATIL Aoke] =]l Ao
A8t o (Fig. 1), i S5 APt} calibrations X3 &k AT
(2) E3Hdz AlA
Celluloid crown FEe] HFed AlHe WS 42 A== Hi FAS A3
stk AAA S FARE A 2dS 2EF7] 9lEll typodont dental model of
mixed dentition®ll e} 9 FF D29 celluloid crowng 23 e

=
= T U3, 294 AR A £33 =Ae FoE FAeR FEE

R
MAAA A2 SRS BHA A Az S go fANe Az

A3 AR FAH FaolA @ e Aol o olToiga, AxAbe] A
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Fig. 1. Measuring process of tooth shade with spectrophotometer.

(1) Aot A3 =de] CIE L', a', b* ¢ Vita shade =4

A

Fnle] 2~3¢ oA Base shade determination =5 AEd & A 3lo] A
of T AA, F5AA, X HAA Wl g CIE L', a, b" #& 4T} ]
B33 A= VITA classical Al -D4® (VITA Zahnfabrik, Bad Sackingen,
Germany) shade guide®] 71 CIE L', o', b" gto] W= o] St} o] REFE ALE-
st Wi =AE L' o, b° 33 shade guide®] 715 #S wludto] Mz AE7}

7} 22 Vita shade’} %A E ™ o]l & 7153159t (Fig. 2).
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Fig. 2. Screen of VITA Easyshade®V.

(2) M=z AE

Aol ztols AFslgl MEA AET 32 CIE L'a'b” Ad37tolA 7} ¥-919
Mzo] €3 CIE L'a'b" Atel9] A &A, AE" = [(AL)* + (Ad')* + (A1 A&
ol g&ate] ALEtGITHILL itk AellA AET grel 27 olatd W ftow I
Aolg FEE7] olyuu RuEPrH9-12]. o] AFelME oe} o] 83

49, W el gt AAY A L et fEAA, §E2AA, FAK Aol
Mg ek, Aok $ANY Az PEeh BFAA shaded T

@ el Aol FAF 24 2AelA 699 Aot RS FFAX, F3AA

o = Z+7} 0931, 0.995, 0.958% =2 AFEE HItH(p < 0.001).
Jela BRE AW EES TR 164 29 =A% ) AHes
ey, @ Wel At 5AR 54 20olA 16719 RES 247 3

Ak, 2AAF W AR EQ ICC #e LY o, bl thate] z+7+

il

Yo
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0.991, 0.995, 0.998= =& Al =& EAtHp < 0.001).

ZAEl A gEE SPSS (Version 26.0, IBM, Chicago, IL, USA)®} Excel 2016
(Microsoft, Redmond, Washington, USA)E o]&3&}o] A&t Aot FAXH
I 53t AlHe] CIE LY o, b kol ddl Har 2 2Fd9AE 33k

Kolmogorov-Smirnov test® %38 A4 HAS A3

o,
O
o
32
=
0%
12
Ho
=L
-z
=2
2

9o wE Zolot e wE Ao] FFE FR1sty] s 72 Aete] CIE L
a, b" #ol t3ste] Paired t-test® AbE3ste]l A8t om fo FF& 0.05%
At A= W& CIE LY, o', b" #°] Fo3 WstE lstr] $138te] Pearson
correlation analysisE Aldstgon {9 FF& 0062 ot 1 Aot
FTAA, FS5EA, FAA Aol ghel] Az Aol7t QQEA AR HFET
#13l  one-way ANOVA testE o]l&3tda AFF AAHSZ  Tukey testE
Algston fro 7 0.055 3T
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Table 3. Comparison of the maxillary primary anterior teeth color between left

and right

Left Right Total AE*
p value
(Mean + SD) (Mean + SD)

L* 88+29 8.8 +28 8.8+29 0.629

A a 05+25 -05+25 -05+25 0.948 1.10 £ 0.54

b* 175+ 28 174 +28 174 + 28 0.204

L™ 8.0 *26 81 +27 8127 0.201

B a 02+23 -03+24 -02+23 0.392 1.04 £ 0.50

b* 179 +26 177 +26 178 + 26 0.130

L* 913 +23 914 +23 914 + 23 0.070

C a 05 £ 22 05 £ 22 05 £ 2.2 0.850 1.05 + 0.52

b* 210+19 209 +21 210+ 20 0.288

p value from Paired t-test
A = Maxillary primary central incisor, B = Maxillary primary lateral incisor, C

= Maxillary primary canine

_’|2_
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Table 4. Comparison between the maxillary primary anterior teeth in color

AE"
p value
(Mean + SD)
L 0.000
A -B a 0.003 258 + 1.25
b* 0.071
L 0.000
B-C a 0.000 527 £ 1.88
b* 0.000
L 0.000
C-A a 0.000 3.13 + 1.40
b* 0.000

p value from one-way ANOVA followed by Tukey test
A = Maxillary primary central incisor, B = Maxillary primary lateral incisor, C

= Maxillary primary canine

_’|3_
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Apob oA 2] L', d, b #2 g =

FEAA, FAA Bl Y 31 Cl
0

E
05), et FAN oA P ZARTG Aele] AE

1;:}1_{
rlo
S
i

o7t fMLlp >

M

0.63, 0.67, 0.228 EF A4 3189 SHAA AE" 7kl 271t} Zol Horo=w

317] ol MA o]l= WG tHTable 5).

Table 5. Comparison between male and female in color

p value AE*
L 0.121

A Male - Female a 0.758 0.63
b* 0.911
L 0.152

B Male - Female a 0.929 0.67
b* 0.062
L 0.535

C Male - Female a 0.489 0.22
b* 0.912

p value from Paired t-test
A = Maxillary primary central incisor, B = Maxillary primary lateral incisor, C

= Maxillary primary canine
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3. ARl w

il
=
IN
B
)

gol W& CIE L', o', b #tel F2l3 ®3b= A vk(Table 6).

Table 6. Changes in the color according to age

r p value
L 0.068 0.336
A a -0.124 0.081
b* -0.065 0.361
L 0.083 0.243
B a -0.070 0.325
b* -0.093 0.191
L 0.137 0.053
C a -0.134 0.059
b* -0.011 0.872

r = Pearson Correlation Coefficient
p value from Pearson correlation analysis
A = Maxillary primary central incisor, B = Maxillary primary lateral incisor, C

= Maxillary primary canine

_’|5_
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4. Vita shade® #¥ A3}

B33 EAE o]83ste] VITA classical Al - D4® shade guided] wet =A%

Vita shade= d°f #+5dA, #5484, #7134 E5FolA Al shade’} 2H2} 94.0%,

82.5%, 67.5%= 7H Wol WEbutil, 3= vE3 2 9ktH(Table 7).

Table 7. Distribution of best matching VITA classical Al - D4® shade with

maxillary primary anterior teeth

A B C
Vita shade

n % n % n %
Al 188 94.0 165 82.5 135 67.5
A2 4 2.0 10 5.0 35 175
A3 4 2.0
Bl 3 15
B2 5 2.5 25 125 26 13.0

A = Maxillary primary central incisor, B = Maxillary primary lateral incisor, C

= Maxillary primary canine

_16_
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CIE L', @, b 3ol ZAHw, 22he Fitsh @A FehthTable 8). |
WES PO AFAA, AEAA 29T HAA A FR wlawste] Az

Gy Bty Re Aol fE A X oM e Filtek™ 72509 Al, BI, Filtek™ Z350¢]
AlB, Charisma® Diamond®] Al, Bl, Any-Com™™¢] Al, Hanfil®¢] Al, DiaFil"™¢]
Al, Bl, ot f24dAdME Filtek™ 7350¢] A2E, Charisma® Diamond®] Al,
Bl B2, Any-Com'¢] Al, Hanfil®¢ Al, ¢t F7AXM = Filtek™ 22509
Bl, Filtek™ Z350¢] AIB, Estelite® Sigma Quick®] OAl, Any-Com™¢] A2,
Hanfil®¢] Al, DiaFil"™™¢] B1o]%lt}.

ot A F5AX A AET Fhel 2.7 olate] MEAE Holy HFHNS
Charisma® Diamond®] Al¥} Bl, Any-Com'™&¢ Alo® yeyron Aot
FSAA, FAANA AE" ol 2.7 oldhe] MxAE Hol: B Filtek™

7250¢] Bl, Filtek™ 2Z350¢] AlB, DiaFil'™¢] Blo=® e}

3T
oy
u
i)
K
0%
£

TAA, F5EA, FAA BEEolA AET Fol 27 olste] MxAE Hols

_?r
B3t 12 Hanfil®e Ale® vebytt,
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Table 8 Mean and Standard Deviation CIE L*, @', b* values of the composite

resins (n = 6)

L a b*
Brand Name shade
(Mean + SD)
Al 904 + 0.7 -0.8 = 0.1 149 + 0.3
Filtek™ 7250 A2 839 + 04 -0.3 £ 0.1 264 = 0.7
B1 909 £ 1.1 -07 £ 04 19.2 £ 0.6
AlE 877 + 0.3 -1.8 £ 0.0 12.6 £ 0.2
A2E 876 + 0.8 03 £ 0.1 202 £ 0.2
Filtek™ Z350 BI1E 91.1 + 0.3 -1.1 + 0.1 138 + 0.2
AlB 90.8 + 0.3 -0.2 £ 0.1 19.7 £ 0.3
A2B 90.1 = 0.6 1.0 £ 0.1 260 = 04
Al 830 £ 1.2 06 £ 0.1 181 + 04
A2 83.8 £ 0.7 20 £ 02 20.1 £ 09
Charisma® Diamond

B1 832 + 0.5 -19 £ 0.2 182 + 04
B2 86.8 + 0.5 -1.3 £ 0.1 19.7 £ 0.1
Al 838 + 04 1.3 + 0.2 26.1 + 05

Metafil CX
A2 87.0 £ 0.3 22+ 0.1 246 + 04
Estelite® Sigma OAl 90.8 + 0.6 24 £ 0.1 221 + 0.8
Quick OA2 86.0 £ 0.5 3302 252 + 05
i Al 905 + 14 -1.3 £ 0.2 184 + 0.3

Any-Com™
A2 899 + 14 14 £ 04 230 = 0.8

- ’|8 -
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Bl 922 + 2.1 -12 + 08 154 + 1.1
Al 89.7 + 1.9 -04 + 02 146 = 1.0

Charmfil® A2 838 + 0.8 15+ 03 21.2 + 1.9
Bl 91.0 + 1.6 0.8 + 1.0 144 £ 08

Al 89.9 + 0.3 04 + 0.1 19.0 £ 0.1

Hanfil® A2 84.8 + 0.6 19 £ 02 219 + 0.1

Bl 90.0 + 0.9 -12 0.1 146 = 02

Al 90.3 + 0.4 25 + 02 146 + 04

Denfil™ A2 83.7 + 0.6 -14 + 02 32.3 + 1.3
Bl 874 £ 1.0 22+ 03 99 + 05

Al 915 + 0.3 -06 + 0.1 168 £ 0.1

DiaFil™ A2 83.8 + 0.1 06 + 0.0 284 + 0.1
Bl 91.7 + 0.2 -0.8 + 0.0 189 £ 0.1

_ 19 -
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Table 9. Color differences between composite resins and maxillary primary

anterior teeth

Brand Name shade AE*A-r AE*s-r AE*cr
Al 260 3.71 6.26
Filtek™ 7250 A2 9.01 8.64 6.04
Bl 2.09' 3.20 2.14
AlE 5.40 5.40 9.38
A2E 3.63 250" 3.89
Filtek™ Z350 BIE 3.88 5.05 7.31
AlB 2.48" 3.30 156
A2B 3.68 8.52 5.22
Al 2.20" 0.89 441
A2 7.07 5.40 7.83
Charisma® Diamond
Bl 223" 1.70" 481
B2 3.82 251" 5.06
Al 3.86 8.44 5.77
Metafil CX
A2 8.10 7.26 5.90
Estelite® Sigma OAl 5.58 5.74 230
Quick OA2 9.48 8.50 7.45
Al 1.40" 268" 3.29
Any Com™ A2 5.83 5.74 2.70"
Bl 3.23 4.86 5.92
- 20 -
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Al 2.88 3.62 6.66

Charmfil® A2 4.40 3.91 2.718
Bl 3.25 448 6.68
Al 177" 2.25' 2.48"
Hanfil® A2 7.16 5.72 6.82
Bl 2.90 3.83 6.68
Al 3.52 4.52 712
Denfil™ A2 16.06 1517 13.78
Bl 8.13 8.19 12.09
Al 175" 351 4.26
DiaFil™ A2 12.54 11.45 10.62
Bl 2.37" 3.79 247"
" UAET < 270
AE"Ar = color differences between composite resins and maxillary primary
cental incisors, AE'sr = color differences between composite resins and

maxillary primary lateral incisors, AE'c-r = color differences between composite

resins and maxillary primary canine
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