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Effects of Children's Drinks on the Color Stability of Strip and Zirconia crown
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— Abstract

water, cola, grape juice, jelly juice) for 6 days.

The purpose of this study was to evaluate the effects of exposure to various children’s drinks on the color stability of
anterior primary teeth and different esthetic restorative materials clinically used in pediatric dentistry.

Exfoliated maxillary primary central incisors that had been unaffected by caries were chosen as control group. Maxillary
primary central incisor-shaped specimens made of strip crown and Nu-smile zirconia crowns were chosen as test groups.
Polished strip resin crowns were additionally prepared to compare with unpolished strip resin crown. Each specimen
and teeth were divided into 4 groups in which the test samples (n=5 each) were immersed in 4 different drinks (distilled

In all 4 drink groups, all specimens generally showed increasing A£* value (color difference) with time. Polished resin
strip crown had higher 4£* value than the unpolished in cola, grape juice and jelly juice groups. 4£* value of zirconia
crown in cola, grape juice and jelly juice groups were significantly different (o < 0.05).

In conclusion, dietary control of children’s drinks is required for preventing discoloration of restorative materials.

Key words : Color stability, Children's drinks, Resin strip crown, Zirconia crown
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L B 37|(A2R)Q! Pediatric Strip crown forms (3M™ ESPE™,

I

Table 1. Classification of each specimens in this study
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St. Paul, Mn, USA) 40712} light shade (L)2| &2 2= RF
HXlo = W A7|(A2R)Q! Nu-smile zirconia crown (Nu-
Smile, Houston, Texas, USA)S AF23}RACE 40712 strip crown
S 3 Ho| MK o8] A2 enamel shadeQ| Filtek Ultimate
Universal Restorative (3M ESPE™, St. Paul, Mn, USA) 28t | %!
O 7| Q0| K& = X AF7|Ql VALO (Ultradent Products,
South Jordan, UT, USA)Z AF2310 1000 mW/cm’e| B =&
o H DY TOAM ZtZ 4024 FFEE AYSILE O F
20719] crown2 ot HO| MHHKIO| 98l Sof-lex™ Contouring
and Polishing Discs (3M ESPE™, St. Paul, Mn, USA)E 0|83}0f
coarse, medium, fine, superfine O| 4CHA| HOtIH S A|SHSIS
Ch. CFAIE 2 204 F== StOf OpStRA, 2F THA| AbO|OfCt
ORE 0l 2ot THEZS HMABH7| fI5t0| 10 0|y == MH}
ALt

2071 9| zirconia crown2 L2 E A2 shade?| Rely-X U200
Automix (3M ESPE™, Neuss, Germany)2 K| ZAFQ| X|A|0f| [t
s 2 AMRIXIE 0|83t0] 7|= §i0| X2 £ VALOZE AR
5H0] 1000 mW/cm?e| ZHEE &, M, ZA HojAM 22t 40%
Y 2SS A5t (Table 1).

AlHE BMAIZ]7| 93t SRF2= AISOM 24 782 +
= ZAF}+E2HCoca-Cola Korea, Yangsan, Korea), L= ZFAQ

F 2(Coca-Cola Korea, Yangsan, Korea), ®2| FAQI O0|F A

K=}
=

fac)

Z =7|(Crown, Seoul, Korea), B+ =HF=(W Pharmaceutical,
Seoul, Korea)& AE25IQCHTable 2). 22t= A1 =220 Cf
S B4 T3 R0 SES TOE %O ASEYON, BE
FAZ MG 290 ZR0|E 20054 o=

_)I\_

S o
Sh=AH|AHR)OIA AR 01210 32 8! Za ROl ATHEE

Products N Source / Manufacturer Preparation

MPCI 20 Exfoliated Maxillary primary right central incisors

No caries & discoloration
Stored in 70% ethanol & -10°C condition

Pediatric Strip Crown Forms

UPRS 20 (3M ESPE™, St. Paul, Mn, USA) Composite resin of A2 enamel shade
Filtek Ultimate Universal, Restorative Unpolished
(3M ESPE, St. Paul, Mn, USA)
Pediatric Strip Crown Forms Composite resin of A2 enamel shade
PRS 20 (3M ESPE™, St. Paul, Mn, USA) Polished by Sof-lex™disk
Filtek Ultimate Universal, Restorative (3M ESPE™, St. Paul, Mn, USA)
(3M ESPE, St. Paul, Mn, USA) Coarse — Medium — Fine — Superfine

Nu-Smile (Houston, Texas, USA)
ZRC 20 Rely-X U200 Automix
(3M ESPE™, St. Paul, Mn,

Zirconia crown of light shade

USA) Cemented with Rely-X of TR shade

MPCI = Maxillary primary central incisors, UPRS = Unpolished resin strip crown, PRS = Polished resin strip crown, ZRC = Zirconia crown.
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SA 240 SPSS (ver 22.0) 84 =

C. 2F AJEO| AJZH| W2 2% % b* Zto

Wilcoxon signed rank test2 H| w11, 2H2¢

1o
ojo

of 2 AF* 3t SA 2442 Kruskal-Wallis 3 Mann-Whitney
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©
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Table 2. Children’s beverages used in this study and baseline pH of beverages

He S2t7t pH 2422 71 JUCH, ZEF:AE=p
pS

H 3459iCt X202 ALZE ZR49

A0 LHES LE

T

Beverage Code Flavor pH Manufacturer
Distilled water DW - 5.61 JW Pharmaceutical, Korea
Coca-cola co - 242 Coca-Cola Korea, Korea

Qoo GJ Grape 3.19 Coca-Cola Korea, Korea
MyJJu Jello J) Strawberry 345 Crown, Korea

DW = Distilled water, CO = Coca-cola, GJ = Grape Juice, JJ = Jelly Juice.
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2 MM HE 1,2 AR 6 = et SRS SASH Roldat M
RO| 7| L%, a%y, b7 L1 6% T M=O| L7, a%, b% U2 &
SR+ 2ot ZEFA S AL FA0 B2 2 127E 6Y AN 7olgS 22 Table 4, Table 50 LtEFRCY.
7ol M Y AF)o] it BEHALE Table 30f LIEFLARL

Table 3. Mean and standard deviation of 4£%, of the tested materials after immersion in the beverages

Groups Time (Day) DW Co GJ JJ
1 122 + 027 13.68 £ 1.29 361 + 132 411 £ 0.75
2 126 + 020 1321 £ 1.55 6.36 £ 1.25 6.39 £ 0.83
MPCT 3 123 £0.23 1313 £ 1.33 6.89 £ 133 6.51 £ 0.90
4 131+ 027 1302 £ 161 735+ 135 735+ 091
5 121+ 041 13.00 + 1.59 809 +1.20 8.04 £ 0.89
6 129+021 1321 £ 1.26 828 + 140 9.25 + 0.76
1 0.50 £ 0.10 0.59 £ 0.14 072 £ 0.17 0.84 £ 0.11
2 0.53 £ 0.08 061 + 0.14 1.04 £ 021 101+ 021
UPRS 3 0.54 £ 0.09 0.56 £ 0.20 122 £ 0.27 117 £ 0.22
4 0.60 £ 0.10 0.78 £ 0.16 131+ 022 127 £ 0.15
5 0.65 £ 0.08 1.02 £ 0.18 152 £ 0.25 134 £ 018
6 0.62 £ 0.07 105+ 0.21 164 + 0.26 135+ 011
1 0.75 £ 0.22 133 £0.20 191 + 038 194 £ 0.14
2 0.65 £ 0.25 144 £ 021 215£035 240 £ 0.16
PRS 3 071 £0.21 141 £0.23 240 £ 035 278 £0.21
4 0.60 £ 0.12 1.50 £ 0.20 2.87 £ 0.36 3.04 £ 0.16
5 063 £ 0.17 1.66 £ 0.20 299 £ 0.36 3.09 £ 0.24
6 0.68 £ 0.17 1.84 £0.20 321 £ 039 341 £ 031
1 0.80 £ 0.28 145 + 030 136 + 0.27 107 £ 0.18
2 0.95 + 0.26 162 + 0.22 1.60 + 0.18 133 £+ 017
7RC 3 099 £ 0.21 175+ 0.28 161 +0.20 138 + 0.15
4 103 £ 0.22 198 + 031 183 £ 0.22 143 +0.23
5 103 +0.28 202 £ 034 2.04 £ 0.19 152 +£014
6 097 £ 0.22 214 £ 036 223 +0.22 153 £ 017

MPCI = Maxillary primary central incisors, UPRS = Unpolished resin strip crown, PRS = Polished resin strip crown, ZRC = Zirconia crown, DW = Distilled water,
CO = Coca-cola, GJ = Grape Juice, JJ = Jelly Juice.
AF* = (AL + (a* ) + @b* Y2 ALY, = 1*, - 1%, Aa*, = a*, - a*, Ab%, = b*, - b%,.

Table 4. Color changes 4£*; of the tested materials after 6 days immersion in the beverages

Groups DW CcO GJ J)
MPCI 1.29 + 0.21¢ 1321 + 1.26™ 8.28 + 140 9.25 + 0.76°
UPRS 0.62 + 0.07° 1.05 + 0.21% 1.64 + 0.26* 135 + 0.11%°
PRS 0.68 + 0.17% 1.84 + 0.20° 321 + 0.39*2 341 £ 031%
ZRC 097 + 0.22 2.14 + 0.36* 223 +022* 153 + 017"

MPCI = Maxillary primary central incisors, UPRS = Unpolished resin strip crown, PRS = Polished resin strip crown, ZRC = Zirconia crown, DW = Distilled water,
CO = Coca-cola, GJ = Grape Juice, JJ = Jelly Juice.

AE* = (A1) + (ar) + DO*)VP, AL%, = [ - 1%, da*; = a*; - a*, Ab% = b¥, - b,

Differences in superscript numbers indicate statistically significant differences within columns, and differences in superscript letters indicate statistically sig-
nificant differences within rows (1, a = high values).
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Table 5. Change of color values /* a* and 6* of the tested materials after 6 days immersion in the beverages

DW CcO GJ J)
Groups
DayO Day6 p-value Day0O Day6 p-value Day0O Day6 p-value Day0O Day6 p-value
[* 76.84 75.93 77.66 65.22 75.95 67.86 754 67.29
0.465 0.009* 0.009* 0.009*
+128 +108 +158 +£223 +230 +379 +092 +142
* 1.67 09 1.67 242 1.59 246 149 433
MPCI 0.117 0.754 0.6 0.009*
+ 055 +067 +025 +151 +036 +0.88 +076 +057
b* 13.07 12.45 18.01 1498 14.06 13.58 13.12 10.37
0.347 0.009* 0.465 0.028*
+091 +128 +203 +265 +134 +080 +138 +197
[* 75.56 75.13 75.29 75 75.05 73.64 74.7 74.26
0.53 0.347 0.028* 0.347
+046 +042 +033 +£095 +082 +089 +053 +068
a* 0.94 0.74 1.02 0.68 1.01 0.15 1.02 0.64
UPRS 0.347 0.249 0.009* 0.209
+025 +017 +021 +£030 +027 +043 +039 +021
b* 1391 13.89 1342 12.64 12.99 13.25 126 135
0.465 0.175 0.602 0.251
+132 +105 +128 +0.75 +098 +131 +124 +132
Al 75.05 74.85 75.86 74.29 75.63 73.02 75.87 73.16
0.465 0.028* 0.009* 0.009*
+077 +047 +083 +112 +019 +057 +071 +094
a* 0.79 0.59 081 0.99 0.63 1.26 0.79 132
PRS 0465 0.142 0.016* 0.047*
+044 +031 +023 +017 +025 +031 +032 +032
b* 12.88 12.62 1261 12.82 1152 1332 1297 1431
0.917 0.754 0.076 0.175
+143 +£133 +147 +158 +055 +09% +138 +180
[* 7942 78.95 79.72 79.01 79.8 78.16 80.28 80.87
0.465 0.347 0.047* 0.465
+165 +135 +077 +£145 +104 101 +245  £240
a* 045 -0.03 0.22 -042 0.23 -0.11 031 -0.15
ZRC 0.117 0.047* 0.076 0.065
+039 +046 +063 +036 +034 +£030 +034 +035
b* 14.66 141 15.54 14 15.47 14.07 14.03 1297
0.251 0.009* 0.009* 0.175
+091 +119 +035 +055 +052 +042 +143 +133

MPCI = Maxillary primary central incisors, UPRS = Unpolished resin strip crown, PRS = Polished resin strip crown, ZRC = Zirconia crown, DW = Distilled water,
CO = Coca-cola, GJ = Grape Juice, ) = Jelly Juice.
£* = Value of lightness, a* = Value of red-green, 6* = Value of yellow-blue.
Wilcoxon signed rank test (* : p < 0.05).

= =

- 0> —E—
=

0 HU

g M

10

rE

bl

[e]
40 12
A%
4o %

@) SiokstR 22
2E 2240 O U8 7|

A
>t
|0

HH
il
44 1
|>
o
2
i}
-

b S7tot

30
_|

1=
B

i 4

0

o 1> >+
-
- ﬂ.||0 o

lo
Ot
~

n

7+
S

HL
R Mo

e}
)
32

[
-

resin strip crown (UPRS)

7} =of

- O L

| 89 4£%, 0| 5 1LX2H 22t
Oof CHa Al HX| 3.3 O]9l g2 ERACh =
T ®O R AF, 40| 3 LERLTE
tOI7F 27|28 7 =H /Xl
= AlZtO] S7tet

Ch 3L £ g'4

o HM Fr=7t 9X| 33

310

ofstel %S BAUCE BEFA, WRFA, Beh SR4 202 4F,
20| 27 UERRTE BEFASH 2lF 20K AIZtO] K]
nfet HRHOR St BBS HYD B2A0INE 3 0/
4E%, 30| BIFSISACE 12ILt 62 30| M SRA70| 4F% Y

2 SAHSZ FOISHA| BAUALE.

(3) OfSH resin strip crown (PRS)
Resin strip crowng 0S5

=
£ 30| 341 + 0312 9X|

Al = A
=2 T
M YTl WE|FA, BEFA, B2, R4 292 4F, 340

.l
A n

Al LIECE 62 3 Ma|Faol ZEFA 7ho| AFY 3 &
| Mo =2 QO|tX| AUOLF S2IQ} LIHX| & 224 ALO|0|A

o
T
= Q90|38 ULCHp < 0.05).

R



(4) Zirconia crown (ZRC)
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