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The color stability of the flowable resin and effect of surface glazing resin

'Graduate School of Clinical Dental Science, The Catholic University of Korea
*Asan Medical Center
'Kim sun, DDS, MSD, ?Cha Hyun Suk, DDS, MSD

The purpose of this study was to investigate the color stability of flowable composite resins after immersion in a Coffee Mix and green
tea solution with or without surface glazing resin.

Three flowable composite resins(Filtek Flow, Aeliteflo and DenFill Flow)and one universal hybrid composite resins(Z-100) were used
for the specimens in this study. Eighty specimens(12mm X 2mm) were fabricated from each composites resin and were divided into two
groups(mechanical polishing only; Unglazing group, and chemical polishing with surface glazing resin; Glazing group). Each group of
specimens were immersed in a Coffee Mix solution and a green tea solution during 185 hours(about § days).

The color changes( 4 E*) of all specimens before and after staining were measured by Spectrophotometer(Minolta 3500d, Japan) and
statistically analyzed.

The results were as follows:

1. All of the specimen groups showed perceivable and significant color change( 4 E*). Flowable resin groups showed different color
changes according to the polishing methods, and discoloring solution. Among unglazing groups, DenFill Flow in a green tea
solution showed the least color change(1.2640.75) and Filtek Flow in a Coffee Mix solution showed the greatest color change(9.04
+3.13). Hybrid resin Z-100 by unglazing in green tea solution showed the least color change(2.2940.40) and showed the greatest
color change (9.1041.13) in coffee mix solution by glazing (P< .001).

2. There was a significant greater color change in glazing groups than unglazing groups(P< .001).

3. There was a significant color change difference by discoloring solution : Coffee Mix solution showed more color change than green
tea solution(P< .001).
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TAE fEt gy £y FEAE HHloy AAls e ve Fhoe 29E 95 & 5 9
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Hd oM E FEA FEAE Hxlo] 71E9 7% UV, Mouth rinse, $2k, A3, AXEF, 01%
ZIAE YAHRT =& T2 94 9= turmeric solution, deionized waterd}ol A w]A| &gt
Hato] e-pet A, A HI, =2 e 3 FXAE #R9 HAS HE9oH Nur 57
M EAOR Qs oAU 37 9% 2 57 9 < A AT, 915l Aot WFAF} Acrylic
T FEEOE 9y AMLHI JJom AFXAES resind] AZhet MAS Jo7|= A0 HI Y
FEE ool oA, opzzt WA, FEXAE #HzlF} tt
F3HA, =4 55 B4 2 tunnel SHE4E, B dAFdME 359 54 FEXAE G 1
29 I AMAZ AFES FH5 Utk 37 2 9 A7 AL FEAE HRIoE AHE AF
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A W3t Qe QAA A WHEke AYy T4} A FXAE #xe A kFA I} surface glazing
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CHEHR| Zho| AL SIX| M4 H4S 2006] 257



ORIGINAL ARTICLE

S e BaA 5192 surface glazing resin©|
FEAE AR A wste] §o4 e 2AE F
A @& Aolgke AF7Hd (null hypothesis) &
SErL

ut

24

T

Holl A AHEE FEA FEAE HAE
Aeliteflo(Bisco Inc, USA), DenFil Flow(Vericom,
Korea), Filtek Flow(3M ESPE, USA) 3= 3} #
T4 FEAE A Z-100(3M ESPE, USA)&
Abgstgith AAe Z-100& £3 2R A2%T
(Table 1).

Table 1. Types and properties of composite resins

of 2] AAAZATH Table 2).

Table 2. Classification of the experimental groups and
abbreviated group code names

Fillr _
Type Code Material Shade Batch No. weignt 1o ¢ Manufac

ing nm turer
) 0400007551 Bisco Inc.
A Peliteflo A2 56 0.7(mean)
0400007664 USA
Flowable ) FRO5304 0.01-2.5 Vericom,
D DenFil Flow A2
resin FRO5106 0.7(mean) Korea
Filtek " 20041204 0.01-6.0 3V ESPE,
Flow 20041119 1.5(mean)  USA
Hybrid 5EW2008-01 0.01-3.5 3M ESPE,
Z 7-100 A2
resin 4BF2007-07 0.6(mean)  USA

E"AE g7 3% fﬂiv‘f&i
AE A7 2-100(2) S AHEa
8BS Astel ARl A
ZIAA SR dAwutsla
resin Biscover(Batch No. 0300014512, Bisco,
USA)E A3k chemical polishing3}$3th,
JIAAC 2T Antst & Unglazing( o2
surface glazing resin, Biscover & FWS A 2|3
F2GlazingT(G) 2.2 Uyo] FRYE 7+ AF
T 5 o] =aF &el(T)H ARYA(C) &

AWk surface glazing

Code Srlwagzlg]ﬁr(]g()d) Coffee(C) Green tea(T) Total
G n=5 n=5 n=10

A U n=>5 n=>5 n=10
G n=>5 n=>5 n=10

P U n=>5 n=5 n=10
G n=>5 n=5 n=10

F U n=5 n=5 n=10
G n=5 n=5 n=10

z U n=>5 n=>5 n=10
Total n=40 n=40 n=380

2) A|HX|A
A7 12mm, T4 2mme t23 Fejo] AHS
A Zst7] ) teflon moldE A 2HaFITh teflon
mold o} &l mylar stripZ} cellulose tapeS E°]
T $20E 9 F 54 A0 59 oz A
of WA ¥LE a7 #AS 7|E7F A &
=5 34 & ¥ oA mylar strip? el 937
a2A = %‘ﬂ(VlPTM junior, Bisco Inc, USA)
= ANUNZ T JAES

S
2% mylar strip 2.2 237 #HAE&

A & mylar strip, F8 <02 Yol 7|Z7t A
7NA REE Sy F2A F 2372 oFd
AbE] AAU R Fgelal Jolite Al A st

3) Al EJJ'HEI

8079 AlH ¥ W EYFAE
1000 grit sand paperi T ol Azl =AY
E AA & 9g 152 5S¢ Avpstal Sof-Lex
disc(Shofu, Japan) 2 v}3g] t} dnp & s=2=
o 30% Fot AFE T 229 AF7|Z 1087
At dAntE S AEES A AA F

600, 800,
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ToletE 2 AZXAAY. 40719 A|HL surface
glazing resin, BiscoverZ A< ¥ A5t
¥HAZE 1562 F9 4F £24] 3 Biscoverg 16%
7VASE T W EX 3l B airZ Biscover’} ILF
4 HAA F F FEA FFH7I(VIP junior,
Bisco, USA) & A ZAL] AR F23s)gth

4) Incubation

Z5 100ml7F 271 250ml WA 87l A|HE
S 10714 2o} 37°C incubatorol] Z4A17F B #31S]
ok

5) M M Mx =Y

24M7F T SRl B
°f blot drying ¥ +% FE=A (CM-3500d,
Minolta, Japan)& o]&3ate] 24 Az A Az
FAE 4 2 71580

<
ol
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r
>
)
il
tlo
N
=

6) A4 S FH

500ml ®]#A ] 100C %%? 500ml ¥ =xH(HE
AEal 12g 59 F&B, &) €Y 5715 1087
el Az stk 71»1““‘ L4 500ml H]
F1ol 100C AASG 500ml ¥ WA An A (A
A A AV A 12g 1 AF18g, FAAE, T
=) 585 1087 AojA AZskSiTh 100ml B]A
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7 71A1A polishing®t & A|H(U)S v7o] 7Hz}
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A 7] S S-S WA S
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AN A AZE AT oY A SHL o
N AA G RS BE 33 SAS & O H
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Independent t-test& AMEate] EAZ o)Az
surface glazing resinz} FALd L A|JHEF o
A AR 2Rle] ARste] A& ke AeE
H] 73} Scheffe's multiple comparison testZ
SAR 95 az005lA AT BZAAT

—=

A
il Halzr AET'ETbIeSJf]-Flg 1
3} 2t} §24 FIAE ¢ 79 Filtek Flow 73
122 (904 £ 313)0lA 7HE =& A wistgs
B9 DenFil Flow =2} =£(1.26 + 0.75)oA] 7}

w2 AHstE BHrh BE R o] Ay
oA =z} _Q_oﬂiq.ﬁ AHIE HYgon
- ]/ﬂ" Filtek Flow(9.04 =+ 313)7}
B WslEkS By, Z-100(579 + 1.11),
DenFil Flow(4 38 + 1.36), 123 Aeliteflo(4.13
+ 114) 97 =3z A AME Filteck
Flow(298 + 1.13)7} 7F¢ & A WS B
Z-100(2.29 £ 040), Aeliteflo(246 £ 1.00), 1%

Table 3. Color change( 4E*) of unglazing groups

Materials Coffee Green tea B P
Acliteflo 413 £ 1.14 2.46 £ 1.00°
DenFil Flow 4.38 + 1.36® 1.26 = 0.75°
- 96.596 .000
FiltekFlow  9.04 £+ 3.1% 2.98 £ 1.13°
Z-100 579 + 1.11° 2.29 £ 0.40°

® Mean values of 5 specimens with standard deviation

m For comparisons between the materials, the mean with the
same superscript letters are not statistically different at P=0.05
using the Scheffe test

3 DenFil Flow(1.26 + 0.75) 4otk

Color change

AGC  AGT  DSC  DGT  FGC  FGT  Z2GC  ZGT
Types of glazing specimen

Fig 1. Color change(4E")of unglazing group.

2. Glazing T0|AM 2] HHAHA &

TE N#HM EAZOR Fo3 A HEE B
o (P{001) W3} Fk AE*= Table 4.9} Fig 2.
o} 72tk 454 FZAE g4¢ DenFil Flow 7

92 (1179 £ 144) oA 71 =2 A W3]

Aeliteflo =2} 2(2.04 £+ 061)4l|A
Al W5ES 4th Unglazingw-o Al
Ues® A 2] Glazings 9A A 92& #
oA =2} FHTh WAe] Jmrt A YERgTh
A B2 DenFil Flowa(1179 + 144)°] 7}%
2 A4 WalES By Z-100(9.10 + 113), Filtek
Flow(856 + 097), 183 Aeliteflo(7.34 + 1.65)
& o1tk =2k FolME A A Wago] 2 &

i

]
g HAY
2 o
h

Table 4. Color change( 4E*) of glazing groups

Materials Coffee Green tea F P
Aeliteflo 734 £ 165 204 £ 0.61°
DenFil Flow 11.79 £+ 1.44° 429 £ 0.58
: 176.152 .000
Filtek Flow 856 + 0.97° 2.81 * 0.29®
Z-100 9.10 £ 113> 380 £ 1.01°

B Mean values of 5 specimens with standard deviation

m For comparisons between the materials, the mean with the
same superscript letters are not statistically different at P=0.05
using the Scheffe test
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Color change

AUC  AUT DUC  DUT  FUC  FUT  Zuc  zZur
Type of unglazing specimen

Fig 2. Color change(?E*)of glazing groups

MZ DenFil Flow(429 + 058), Z-100(3.80 =+
1.01), Filtek Flow(281 + 029), 13 I
Aeliteflo(2.04 + 061) & o]tk

3-way ANOVA testE =3 7} £do] w2 X
W A g, 7F AEER wE T
o PA& &S Blusl] & AI(Table 6.), 3714
29 EF7E & Ao AREE FEAE #1194
Wt FAACE w3 JIFS mHTHP(
001). EHAG vy A

79] Unglazing® Rt} WA A7t IA eyt
o FAEq wE =
Al Frolgk Aol QUL f
SHNA F2; §H Hoh HA FE7F A e

Table 5. Result of independent t-test for 4E*

Table 6. Result of 3-way ANOVA for 4E*

Source df 5 MS F P
D 3 120273  40.091  24.656 .000
Treatment 1 313135 313135 192581 .000
Solution 1 1433755 1433.755 881.770 .000
ID*Treatment 3 241579 82526 50.754 .000
ID* Solution 3 47598 15866  9.758 .000
Treatment” Solution 1 101.533 101.533 62.444 .000
ID*Treatment” Solution 3 47932 15977  9.826 .000

Mean  S.D t P
Unglazing 3.99 2.59 5.867  .000
Glazing 6.34 3.54

Unglazing with coffee 5.73 2.51 9.920 .000

Unglazing with green tea 2.25 2.11

Glazing with coffee 9.45 1.05 20.229 .000

Glazing with green tea 3.23 1.10

m SD : standard deviation
m A4E*: total color difference

® SS : Sum squares

® MS : Mean square

m D : Groups of specimen

m Treatment : Glazing X Unglazing
® Solution : Coffee Mix X Green tea

%, 53] Glazingdt +2 =
Unglazing®t 3 & zto|7h glgloy A9 928
Hof A= MAFEY Apol7b A YEFTHEP(
001). Al F7el W2 H|Z(Table 6.)AME &
ARz Folgt WA o] YATHPC .001),

l
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Cooley &2 747 73] Gofoll #A15 #1719
Q
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IAE Rl Z-100 Glazingw-o] YAZ O 7 Hio}
Eo] A 4 gl W3 g AE*S HATH Table 3).
e A kgdE F714 Fed FRAEEY
7)o webx S W Ze] ol HAY
| BsTE gasth & A7
A AREEE FEAE #1119 filler®] R FAMH]
2 56%°] Acliteflo®} 60%¢l DenFil Flow7} 85%
Ql thE Z-1000 Bl Ao &gk A wis}gol
A vepg A Ao e 23S Biied 7
FEAE YR fillerd] FAA7|E B & BH
Aeliteflo”} 0.7 um(mean), DenFil Flow7} 0.01-2.5
um, Z-1000] 001-35 mE F7 D29 dAA7]=
0.6-0.7 mol7]= st A YA} HA] He
A7k AAY AR B S5 WAYARTE 4
oAgle] HX 71d3 7714 Fe Aloldd] #YsiA
o AHe] Bo] Ao}l MAvt IFXO0E HF
A | AR F5HEY kA filler YA A7)
0.01-6 (mean 15)um, fillere] st F-AIW] 68%¢<]

Filtek Flow Unglazing7-oA 713 2 A #H3}S
(Table 3) Hol A%X o]} 7+ Y& wjFol Ao
2 Algd Kalchandra”% fﬂl?ﬂ 71%‘?% 7714

4% Qo 71 A0 -*ﬂr%a}
5\— hya A

AE7t 2 Holgh ol BEAE 94
o]

- s i
4% 1) 39S FEAE 9
i =
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v
ofy
=
ofN
L
of
o
2L
X
ol
ol

%“ﬂ FE U BHOE upby] 9fs e
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. Barghi¢} Lind”& o|#fg v F4FE AA
st Wdle S84 W 8ok ol Qe
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barrier gelS ARE-sle] E37 BHZ9 AbAT}
@%‘3]‘"5 AL 7|1AA SR "= Aol 3}3+A s
W WEA F5Agse dFAE v TS
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et A o9 did AR, TR F
ek Ay 2 AEe AEE ST
&kt
A M= surface glazmg resin®] A9 tj
g ARG ol Rolx FA %S Aoloh
AT el 7175 T Glazingdt &3 Unglazing 3+

FFI

ol

262 | Cyeta| 2ol AVRiEIR| MR H|4S 2006




ORIGINAL ARTICLE

79 A4 B E FAACE fFosiA (P
001) ztol7} Wl Glazingdh oA =ake] &
AHT= A 2435 7 O Bol YeEt
(Table 4). )AL UM Ruyter”7} 25491 #A
ol & FGAEE Frlo] A3 HFAR] TAabel &
FAE = o] vk B SHA AP 49
yellow colorante z} £9] yellow colorant E.t} =
d(polar) o] B7] wjizol Ao oJgh WAL &
AAFe] FH FAHETE oflk Sl o Ao
HA S GAQIAte] B F2H 713
Aol 9]8FH surface glazing
resino] &4 H7lolg o B A9 Ade
]

ro Rkl
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Buyukyilmaz¢} Ruyter” = #A3|7} 2FE T XA
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oA B Aot 2 AFAE H AY A=
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