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A Comparative Study of Color Stability of Bulk Fill and Nanofill
Resin Composites

Lunlita Pattaratanasombat* Sirichan Chiaraputt* Chisanu Lertthawinchira*

Abstract

Objective: The purpose of this study was to compare the color stability of four resin
composites after 24 hours of immersion in different solutions.

Materials and methods: 40 specimens were each made from four resin composites (Sonic-
FillTM2, Tetric N-Ceram Bulk Fill, FiltekTM One Bulk Fill and FiltekTM Z350XT). All of the specimens
were stored in distilled water for 24 hours at 37°C. The specimens were divided into four subgroups
(n = 10) and stored in different type of solutions (water, coffee, coca-cola and milk tea). The color
of all the specimens were measured before and after immersion in solutions for 24 hours at 37°C
with a spectrophotometer. Then, the color changes (AE) were calculated. The data were analyzed
by two-way ANOVA and Bonferroni test (p = 0.05).

Results: There were a statistically significant difference in color change of resin composites.

The color changes of the resin composites immersed in coffee was greater than other solutions
especially FiltekTM Z350XT immersed in coffee had the highest color change value (5.60).
Conclusion: The type of resin composites and solutions from this study affected the color

changes of the resin composites.

Keyword: Color stability, Color change, Resin composite, Spectrophotometer

*Department of Conservative Dentistry and Prosthodontics, Faculty of Dentistry, Srinakharinwirot University, 114 Sukhumvit 23
Rd, Wattana, Bangkok 10110 Thailand.
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Table 1. Particulars of the resin composite materials used in this study.

Product Manufacturer Resin Composition Filler Shade Batch
Composite Amount number
Type by weight
SonicFill™2 Kerr Nanofill Bis-EMA, TEGDMA, 82% A2 7174616
silicon dioxide,
glass oxide, and
ytterbium trifluoride.
Tetric Ivoclar Nanohybrid  Bis-GMA, UDMA, 75-77%  Universal A Y44813
N-Ceram Vivadent Bis-EMA,
Bulk Fill barium aluminum
silicate glass,
ytterbium fluoride,
spherical mixed
oxide, and Isofiller.
Filtek™ 3M ESPE  Nanofill AFM, AUDMA, 76.5% A2 N980743
One Bulk UDMA, DDDMA,
Fill silica filler, zirconia
filler, zirconia/silica
cluster, and ytterbium
trifluoride.
Filtek™ 3M ESPE  Nanofill Bis-GMA, UDMA, 78.5% A2B NA96765
Z350XT Bis-EMA, TEGDMA,

PEGDMA, silica filler,
zirconia filler, and

zirconia/silica cluster.

Bis-EMA: bisphenol A diglycidyl methacrylate ethoxylated, TEGDMA: Triethylenglycol-dimethacrylate,
Bis-GMA: Bisphenol-A-Glycidyl Dimethacrylate, UDMA: Urethane dimethacrylate, AFM: addition

fragmentation monomer, AUDMA: aromatic urethane dimethacrylate, DDDMA: 1, 12-Dodecanediol

dimethacrylate, PEGDMA: Polyethylene glycol dimethacrylate.
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Table 2 Particulars of solutions used in this study.

Product  Solution type = Manufacturer Composition pH
Nescafe Black coffee Nestle coffee extract, sugar, food additive, 6.12 + 0.01
Ice sweetener
Coca-Cola carbonated  Thainamthip carbonated water, sugar, 2.52 £ 0.02

drink Co. color caramel phosphoric acid,
caffeine flavors, natural flavors
Sunsu Classic  milk tea Sunsu Solution  black tea extract, sugar, 6.81 = 0.01

Milk Tea

Co.

artificial cream, acidity regulator
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Table 3. Mean and standard deviation of the color change values of the resin composite materials.

Resin composite type Mean AE = SD

Solution type SonicFillTM2 Tetric N-Ceram Filtek™ One Filtek™ Z350 XT
Bulk Fill Bulk Fill
Distilled water 0.73 + 0.22ABa 0.96 + 0.29Aa 1.01 + 0.29A2 0.61 + 0.18B2
Coffee 2.37 + 0.23AP 3.39 + 0.29BP 458 + 0.28Cb 5.60 + 0.27Pb
Carbonated drink 0.87 + 0.20Aa 1.19 + 0.3082 1.23 + 0.2782 0.70 £ 0.19Aa
Milk tea 1.19 + 0.19A¢ 1.24 + 0.20A2 1.72 £ 0.278¢ 1.39 + 0.30A¢

The capital letters in the horizontal line, and the lower letters in the vertical line indicate significant differences

(p < 0.05).
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Fig. 1 Demonstrated bar graph comparing the mean of discoloration values between solution

types and resin composite types.
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Table 4. Mean and standard deviation of the brightness change values (AL), coordinate values of

the red-green and coordinate values of the yellow-blue.

Resin composite type Solution type AL Aa Ab
SonicFill™2 Water -0.28 £ 0.20 0.16 £ 0.10 0.41 + 0.30
Coffee -1.35 + 0.79 0.17 + 0.11 154 + 0.72
Carbonated drink 0.52 £ 043 0.13 £ 0.08 0.50 + 0.30
Milk tea -0.78 + 0.39 -0.16 + 0.06 0.76 £ 0.53
Tetric N-Ceram Bulk Fill ~ Water 0.67 + 0.58 0.14 £ 0.08 -0.53 £ 0.34
Coffee -1.10 + 0.53 0.54 + 0.22 1.88 + 0.75
Carbonated drink 0.81 £ 0.53 0.15 £ 0.11 -0.82 + 0.61
Milk tea 0.52 + 0.34 0.46 + 0.40 -0.51 + 0.35
FiltekTM One Bulk Fill Water 0.93 + 0.49 0.08 + 0.05 0.32 £ 0.22
Coffee -2.59 + 0.93 0.90 + 0.20 3.88 + 0.79
Carbonated drink 0.65 £ 0.45 0.10 £ 0.07 0.48 + 0.26
Milk tea 1.03 £ 0.44 -0.08 + 0.04 0.87 + 0.36
Filtek™ Z350 XT Water 0.31 £ 0.28 0.09 + 0.04 0.40 + 0.26
Coffee -5.01 + 1.62 1.16 + 0.33 6.70 = 1.83
Carbonated drink -0.24 + 0.15 0.12 + 0.09 0.24 + 0.14
Milk tea 0.71 £ 0.44 -0.19 + 0.10 1.40 + 0.66
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laglu Filtek™ Z350XT dsznausieiandnunin
wiingan Tandaunsnziaizeslais wasian
Saunsnaiiadamuazizeslaily Jansaunsnmani
anaidfAsenduarsiuniunldadgiesiniso
uananilansazarsudazaiafiinasanisvais
Tasetnawad wasuana1eiu (17) Fevinliisdu
panlwdnfiuglumsazassveinfuinsuasud
fuansneiu SvenadesfinafnnneaziBuanaia
UfiseeflaovavAsznovluisBunsnlniauay
Tuansasanaiiniinsia y
#ALRZIUINDDNINADAUNINANAADNTT
gadrpImaINaEMIWAsuiusnuiufingesiag
(10,12) wmﬂmiﬁnmwudﬁ’aqé’mLminmmmﬁﬂ

sefifuinFouuazdununisindlfdniiiag
faunsnaunaval (4,8,10,12) aeslsAmumsinen
299 Ertas uazauz Wl 2006 nanah Tandaunsn
uratdngnindneenldiisdiunisnnussuas
Ta3a6 (finishing and polishing) #B¥iNa1WIU
anazgnadwdu i lidaansaitsegluzavine
Anduld (18) apnmAdesiunsAN¥289 Mundim
wazanz lull 2010 wudisdurenIndndifiian
Faunsnauialvaifinnswdsuiliuansveadied
tpsdmeafiatusdunenlnaniiiagsaunsn
UALEN (19) WWReNAUNSANHTEY Malek LAz
Az Tl 2015 wuihmswisudlidniusiveia
Pp9BunaNlngn (20) UBNANTBRALASTUINDDY
Fandaunsnudr AnuuAnNAYRIMIAudea
Huwasnanisnsiniuniandaunsniinei Tog
TumsfinmnilisBunanTnin SonicFili™2 fimsuses
Yandaunsnuuuwinedwassn  (prepolymerized
filler) TunuziiisBunanIndn Tetric N-Ceram Bulk
Fill, Filtek™ One Bulk Fill LLag Filtek™ Z350XT
fimswmseniagdauninuuuuanlnanesisnnag
(agglomerated filler) Fowuiaulvgl SonicFill™2
fimswasuditpeniisdurenlngndu 4 sonadny
AumsAne2e9 Imamura wazane 11l 2008
Mmsfnnswisuivesiuiiioniinausdu
poxlwdnaiiasng ¢ wuhilufienfiidunanaes
Fandaunsnwianiwedwnslsdfimswasudiey
nilufisniinaniagdaunsndandeuslumun
(21) SmMsAnEeY Ertas wazan il 2006 (18)
wuh 1sBunenwdnfiiiBnswBENTagsaunsnuLy
wanlnatuadisaiantinnsiasudnnnniniag
Saunsniladanmuaziwesladly  Slunsdnuni
Filtek™ One Bulk Fill Way Filtek™ Z350XT
MIw3aNTaRSauNINLULLBNINANESIInLARGY
fivfouay 60-70 Feunnnin Tetric N-Ceram Bulk
Fill fifinswieaiandaunsnuuuuenlnaweiisann
ot¥ouay 17 fuwmai Svenauiumanadiviali
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Filtek™ One Bulk Fill a2 Filtek™ Z350XT fins
WA sudunnia Tetric N-Ceram Bulk Fill Tu
ssazanpisunnaiin arelsfimawunaniini
siiauazsumnveviandaunsndvliamnsonds
aqule evnnusazudnidndnlildszydoya
PinuevAlsznausreeeianatvdnia
nn13fitsdunsalndnainisogada
sIazanuindsie 9 Taadu (10,12) anamIAns
sryhmuni iiAnnswasudvesisdunealnn
ANfiga MufIoLa3 0d ndmanuaziIndy
mNsey (5818) wuidpniulumsdnuniiinusn
muwiussazaeivih liiAansuasufiinnd a0
(AE = 2.37-5.60) lagmunisenausedinddinias
(yellow colorant pigment) L?Ju‘[maqaﬁﬁy’a (polarities)
Feawnsnifiaufisendunedwesld (4) vhidena
fimagaduidnllushuzessduaning (5) Snia
tolsznaumeaIRnAIILE (staining agent) U3
N LU NIALNAAN (gallic acid) (3)
Tumsfneiigosmstssifiusmmandous
yavisBunanlndndiudlusunfisuiuansazans
Au 9 ipsnnousfifuedessinfiifduuasiked
fiwRosfusvAlsenauuieniumun Taglums
naasviinan1sfnmfilddnsruninldiinnas
wWavug fiususvasvsavanniun (AE = 1.19-
1.72) uANnNNASasANSRaNLazhnaY Bea1aliu
NPT UNTTEINNENTY T IaLaTATH TN
FanAdRIUMIANENYeY Guler wazany Tl 2005
(8) ﬁwuiﬁaqy‘imzﬁﬁmﬁ’a (provisional restoration)
wazlulaslavinrenlwdniiniswasuiesiaedie
LL°ﬁ'1umLLWmn17iqﬂ sevaunAemuniinashna
wazASufien, ARdunaNTNNmME, LASEvAN
Soax uazhnau mwsey lapadufioneaiing
lFannduravasazarsanasiviinnsind
ey swsusesAndaanty uthesfiamuiu
nangy (pH = 2.52 + 0.02) dAlamaiinmahaie
Nufesiagunn usdiRamawasufieaniinmum

wazanun (AE = 0.70-1.23) FAUNTIZLADIAN
Faanludfindfwdavdusvdlscnay (18) way
Tuns@nunid [§dmualihnduiudeiuay
aveandnduidussasaisd ldvinlddnnas
Lﬂﬁﬂua‘wmsmmmqus‘lmumLmnmmLmnﬁh\a
209a18 (9)
mawisuivevisdunanlninfianuduiug
funaetladesoildnanandedu  fetumsiden
YagusBunonlndndniunisysnienisiansan
wqﬁnsiums‘u‘ﬁnﬂLﬂ%mﬁwaoﬁﬂwﬁw Tneamz
msysmﬂuu’%nmﬁwﬁwﬁﬁmmimwmmw
) pgwlsfmumafnsifunsiseiBmaany
Tukpvdfiinrsenaldaansadiasvaniizns
Tdvadslugoihnldagvanysal  nandsluns
Anwnil dustanlussazanesiasie 4 Wuna
24 dluvsiaiioeiu udlusaunaniasslugesthn
fimssniaiuedesinuunbidedasuasiihaed
v WiAdevinse q 3eavay defuenadesls
sraznaudulunsszfivinswdsudeny
Bunanlndnannsuslnaiaievinatinee o
Judses  wazidlovanmsiinenildvimmeany
Tupdpvfuiey 4 oilawintdy s1auand1vaIn
woAnssumMIuslnAade uazenaldasnsathwams
noaav Ul lunsUssiiuiedovinnfinduls e
3pvhaudavaiafisiulssnouunnsieiuusiay
Juiedevinfidsamfndeafetuiou uanani
Tudinsziriunyedinshanuazeingasin
FeAn9Ae 9 wwu nMsuwdseitudeaewanians
faduity sglsimulumsd@nenidfunu
TLilasunmstansawdsemendsnmsugluansazas
#insng ¢ Sorasiwaliisduranlndnfindinnni

v
a o '

MIlUasy  Anivuuuvasils lunsmeassiiu

]

navnszuandeiigusneunansanluseiluiiysue
muluedfin - detiulusuianFeasinsfneay
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uwﬂng (Conclusion)

#TAv0vL5TUABN INARLATTTIATDYANTATANE
AFTuns@nundiudadoiidonasonswdpud
yavisduranlnge  Tapdufinnuiuiihmundu
ssazanefivildiamswasuivosdunonlngn l§
athalsfimalumamesssthuh snusfisewasions
mawasudvevisdunenlndnusazainuanseiu
Fe usnaniisewuin SonicFil™2 finswdsus
ﬁmminsau%’ulé’]’m\iﬂaﬁniuv;nmmmEJ Wiy
dwsumsysusiulugiheiiuslnaweiassndssian
mun eavandnan wasnumidulssd

v
LYK 7

sotiulumsysusitudieTagBunaulndn
msmilviivwgiinssunisuslnavevitedae win
iihefisauslaa3asaniidianussnsalunsing
wianilifudszh Munumdenadesimsannuaziden
sovianiidenldlifanumanzan wipaioauno
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