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Color Stability of Bulk-Fill Resin Composites after Immersion in Different Media
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— Abstract

The aim of this study was to evaluate the color stability of bulk-fill and conventional resin composites with respect to
different storage media and thickness of composites.

Filtek™ Z250 and Filtek™ Z350XT were evaluated as conventional resin composites. Filtek™ Bulk-fill Posterior Restorative
and Tetric® N-Ceram Bulk Fill were evaluated as bulkfill resin composites.

CIE L*a*b* values of baseline were measured after 24 hours of storage in distilled water, and each resin composite
group was divided into three subgroups and stored in distilled water, red wine, and coffee media respectively. Again after
1, 7 and 28 days of immersion, color changes (AE*) were calculated using the CIE L*a*b* values.

The greatest AE* was observed in red wine for all resin composites, and the mean color changes were ranked in the
increasing order of distilled water, coffee, red wine. Filtek™ Z350XT exhibited the greatest color change in all media,
followed by Filtek™ Bulk-fill Posterior Restorative. Filtek™ Z250 and Tetric® N-Ceram Bulk Fill followed with similar mean
color change values. According to the 2 different thicknesses of 2 mm and 4 mm of bulk-fill resin composites, there was
no thickness-related difference on color changes.

Key words : Color stability, Bulk-fill resin composites, Restorative materials
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Table 1. Compositions of resin composites used in this study

£ A8, bulk-fill 2 TOZ HEAHA DEHH 2
S YHA|SH H|E2Z Filtek™ Bulk-fill Posterior Restorative (FBP,
3M ESPE, St Paul, MN, USA)Q} Tetric® N-Ceram Bulk Fill (TNB,
Ivoclar Vivadent, Schaan, Liechtenstein)E M7ASISICt Z250,
7350, FBP= A2 ShadeE& At23I 10, TNB= K| ZAFS| MxX H
7| 0| 2t A2 Shade®t S ALSH IVA ShadeE AL AL
of AHBE 2t Zgteflel SRt d=22 otz & ZCi(Table
1). 2t 23ty X A|HEL =54, Y E2FRI(Vivid Tinto, Orense,
Spain), 7{I|(Georgia Original, Coca-cola company, Yangsan,

Korea)ofl &7 A|ZiLt.
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|12 Fd2 WE XIS 8 mm, £7H 2 mm¢l
m, £ 4 mmQl F=HOZ H|ZSIALCE

2| /0] polyethylene strip2 <=1 1 2[0f
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Filler content

(Code) Manufacturer, Shade Matrix Filler (vol% / Wi%)
C Bis-GMA
F"t?'2<25§)250 3M ESPE, A2 UDMA Zirconia / silica 82 / 60
Bis-EMA
Bis-GMA
Filtek™ Z350XT UDMA Aggregated zirconia / silica cluster filler
(Z350) M ESPEA2 Bis-EMA Non—ag%?on?erated / non-aggregated zirconia filler 7857633
TEGDMA
PEGDMA
Filtek™ Bulk-fill ALAE’\'\:A Aggregated zirconia / silica cluster filler
Posterior Restorative 3M ESPE, A2 Non-agglomerated / non-aggregated zirconia filler 76.5 /584
(FBP) UDMA Ytterbium trifluoride
DDDMA
Tetric® N-Ceram Bis-GMA Barium lass
Bulk Fill Ivoclar Vivadent, IVA UDMA Viterbium tgﬂuoride 75-77 / 53-55
(TNB) Bis-EMA

Bis-GMA (bisphenol A glycidyl dimethacrylate), UDMA (urethane dimethacrylate), Bis-EMA (etoxylated bisphenol A glycol dimethacrylate), TEGDMA (triethyl-
ene glycol dimethacrylate), PEGDMA (polyethylene glycol dimethacrylate), AUDMA (aromatic urethane dimethacrylate), AFM (addition fragmentation mono-

mer), DDDMA (1,12-dodecane dimethacrylate)
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242l XtO|(AL, Aa¥, Ab*)E O 83t0] MAHAE)E CHE2l 42
At

Soff AEOH0] ZOISHATE AE* = (AL + (Ba)’ + (AbY”

SN FRY YIHI0| Kol £ 2 mmol AHES
402 +TE AES HIIS0] BASHYCE Bulk-fil B2t
2 S 2 mmel A|HI S| 4 mmel A|HO| AEE H| Dt
SH0) T2 MZBsto] X102 ASICE ¥ AR0| wat,
SOI02 g0l Jh53 MIHSO| X HFELS AE > 3302
MO HCHI6]

EA 242 IBM SPSS 18.0 (SPSS Inc, Chicago, IL, USA)E 0|
Ct. Kolmogorov-Smirnov, Shapiro-Wilk Hd AHEE Al
(@]

o, e FRe HH SU0| G2 AEYo] BA

Bulk-fill 28t Rl A|HO| S MZ#3l= Mann-Whitney's U

testE M A|SHCE

Table 2. Mean and standard deviations of AE* at different time intervals and immersion media

Mean + SD of AE* (n = 5)

Immersion media Products lday 7days 28days
7250 0.79 + 0.35°F 0.95 + 0.54"%¢ 1.08 + 0.52°45¢
o 7350 1.66 + 0.63%%5¢ 1.80 + 0.90%¢ 1.95 + 0.48%5¢
Distilled water (DW) bB baC bBC
FBP 0.95 + 0.54" 0.75 + 0.21° 121 + 041>
TNB 0.57 + 0.16°" 1.17 + 0.32% 1.82 + 0.45%5¢
p value 0.010 0.048 0.021
7250 642 + 2.77¢ 19.89 + 3.92bwAC 27.17 + 341%4¢
Red wine (RW) 7350 10.85 + 2.70° 37.73 + 2.69%¢AC 4368 + 1.58%d¢
ed wine
FBP 10.75 + 4.90° 30.16 + 3.07%94¢ 36.75 + 1.37%94¢
TNB 732 +3.11% 2495 + 3,05%4¢ 29.14 + 148
o value 0.130 0.000 0.000
7250 2.09 + 0.87°% 501 + 0.83°48 7.90 + 0.95°¢48
7350 6.36 + 1.73%® 14.06 + 1.89°4® 2043 + 0.97%48
COffee (BC) b,B abd,AB abd,AB
FBP 294 + 159 7.06 + 1.29 1001 + 1.17
TNB 1.31 + 0.34°® 419 + 0.44°® 6.09 + 0.82°°®
o value 0.000 0.000 0.000

p value from One-way ANOVA

a, b, ¢, A, B, C: The superscript lowercase letters of the mean AE* values indicate statistically significant differences between resin composites (a = 2250,
7350, ¢ = FBR d = TNB) and the superscript uppercase letters indicate statistically significant differences between immersion media (A = DW, B = RW,

BC) by the Duncan test as post-hoc test.
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1 2h S 7l AT HISHAEY) TURE SOt BQl TH5 T MERISE LIENYCE

1) 7250 2. 20 ™ 8UH MABBHAEY

22502 AT 120 YEoHINA Rolsh 2 MEHE Lt
EtR{CHp = 0.001). AT 7, 280 =2, AL, SF+ = 1) s&F
N2 2 MZHSE LEHOn, SAHOR [ols1%THp = SEA00 HHAIZI 1, 7, 2820) B 735000 7t 2 ME
0.000). O|I, AE* > 332 SOtOZ 30| 7458 Ao o H3I2 LIEFHCHp < 0.05). 2L} &M 28Y7HK| 7250, Z350,
X2 242 I, YEQARoME AX 1LEEH SOC2 20l FBP TNB ZE 52 ZI0|A AE* < 33 2 Foto=2 20l 7}
7tsot MABGIE LIEHHCH, AMoM= HH 7YRE S0t St =Fo| Matol= YRUCH
OF =0l JH53 MAHSLE LIERYTE

2) gl Eefel

2) 2350 glEetolof AMAIZI 70| Z3500] 7% 2 MZHSIE Lt

73502 HAH 198H 2E JFH AZ|0] =2, AL, BF EtLf:, O F[= FBR TNB, 22502 =MZE {2olgt & MEH3}
+ 202 2 MZHE HO|H SANOE QAL = B HYCHp = 0000). M 28U0E 73500] 7Y 2 ME R
0.000). O|f, Al 1U=E| #=oolnf AT oA AE* > 339 8 Z 27, 1 022 FBPYUCHp = 0.000). 1 5|2 TNBS} 2250
OtoE ol JH53H ME ST} BAE YT Th QA £FO| MEBSES LIESICH = 0165). AT 128

B RS 2FON A > 339 SO0 BHOl 53 £F

3) FBP O| MZHLI} LIEFCE

2 mm & HEs FBP A|H(FBP 2 mm)S 0| &3}0f Ajx
B3OS 2AMSIQACE FBP= A 120 ZHE=efelolM Fo|H 3) Al
2 MZBISIS LIEPICHp = 0001). A 7Y, 2820] H=ote, Ao AHAIZI 1, 7, 280) BE 73502 74y 2 Mzxwe)
AL, /¢ oME 2 MIHIE LHEIRCH, SHFCE & £ LIEHWCHp < 0.05). "™ 2820]|= 7350, FBP, 7250, TNB2|
OISt RALHp = 0.000). 2 =t M= HM 1Y 2H AE* > 3.39| T=ME 2 MIHSIE LIEIHICHe = 0.000). HF 10j| 23502t
SO0 &0l 7tstt MAHLE LIEHHOH, AHL|o|M = HH AE* > 339 K202 20l Jh535t =F 0| MAMDIL LIEGS
TURE g0r02 B0l JH53 MAWSLS LIECE L A% TURE BE S3T0IA A > 339 SO0 2 ol

7tsot =Fo| MAMII} LIEGITH

4) TNB

2 mm S 2 Kzt TNB A|H(TNB 2 mm)S 0| 8310] A4% 3. Bulk-fill 23t Z10| A|H S}t AH X HSHAEY)
HotE 2ASHAUCE TNB= &M 120] 2 =2I0M F2|5HA
2 MZHSE LIEYICHp = 0.001). M 7Y, 280] 2 =2tQl, 1) FBP
I, R4 2M2 2 MZHES LEOD, SANOR § Ot ITOIME 2 mm FHQL 4 mm FHEZ KT FBP &
O[5t CHp = 0.000). H|EQFQIO|A= AF 1UEE AE* > 339 S| Zl A|H(FBP 2 mm, FBP 4 mm)S CHAIC 2 0f3 80j| &l
SO E =0l TH5ot MAME LIEFH O, AL oM e AT TAIZL F| AlZtO]| [HE MAHSLE EMEIRACHTable 3). 5F =,

Table 3. Mean and standard deviations of AE* of FBP 2 mm and FBP 4 mm after immersion in different media

DW RW BC
Mean (SD) of AE* (n = 5)
FBP2mm FBP4 mm  pvalue FBP 2 mm FBP 4 mm p value FBP 2 mm  FBP 4 mm p value
lday 0.95 (0.54) 045 (0.25) 0.076 10.75 (4.90)  13.09 (4.94) 0.754 294 (159)  3.97 (2.60) 0.175
7days 0.75(0.21)  0.98 (0.59) 0.754 30.16 (3.07)  31.17 (1.48) 0.465 7.06 (L29)  7.82 (248) 0.754
28days 121 (041) 1.16 (0.68) 0.132 36.75 (1.37) 3543 (1.10) 0.117 1001 (1.17) 1159 (3.14) 0.465

p value from Mann-Whitney's U test

Time
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732 (3.11)
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Table 4. Mean and standard deviations of AE* of TNB 2 mm and TNB 4 mm after immersion in different media
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