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QPR A ol Bk AT
S ELE LR

ARs=s A8 39, PPD(1-phenyl-1,2-
propanedione) 9} Z2-& A 22 FANAIAE A AHE-
o] A5 aHRE A& F UHG?

Z2710E Eexle Avdel AxEe AAF
FEo|vh AbEsd ol 1980t FE 1990 th
2R TR ALgstel e B2 977 19
A1, 19900 FHHRE & TR Y FEAA £&
o] FZo] BEAAEE ofzt tial diA FEARR
A 2 AHge] golzka ek

HatgRlel A S Halo gk B&-AF7t sl
g, Hosoyaxs B2AF AlZloll M2 g|zlef A
312 Aoz #AG 1Y, Stoberge UV,
mouthrinse, tea, coffee, red wine, 0.1% turmer-
ic solution, de-ionized waterdtollAl microfilled
hybrid composite®] ¥ 4-& F&EEGTH® Umdt
Ruyter’= coffee, teacl 2@ @lxle] ¥AlS A3l
1% Robert 52 de-ionized water, coffeecll*
T2 ByRle] WS AU TH? Ruiters
FARL YR 5 T4 fillerd] §4& AT
3199 11%, Brauers air, waterolA] @l AEE
AT Burrows AAEHA oA #3219
AAEE B2 1* . Johnstone F5H &l
7o} Ty} Aol Mg st ®

B Aoe Anjde] ZzEe gzl A
3} A Ego mgo] Haal HITo fEHe
A T e FEe e Mkygdel Hat



B AgdA AHEE FEE AR 1R L e
21 Surefil, Filtek P60, Synergy Compact 353+ &
TR 74 @A Esthet X, Filtek Z250, Synergy Duo
3Folqdth. AL Surefils Alddtz A3,
Surefil& #4e] A, B, CE3F A1 25 7] w 2o AR
8925, Synergy Compact® Synergy Duoe
A3/D3%HcH(Table ).

2. A7

(1) A9 Az}

273 Tmm, F7 2mm¢$! #1718 7} A Enjc} 3670
A, F 21670 & ATt f2i3 Aol cellulose
stripS 23 1 $lol 8 & F31 F X & ¢
st Y& ths, 2 9l cellulose strips ¥3
slide glassZ A7 F slide glassE A Az, 7}
AI3A 237 (curing light 2500, 3M, U.S.A)S
o] &3te] ARE-E 40%, of &L 202 B %
FEANAY. F5E719 F=E 450(MW/CM?)HTH,
ghEolz Al 400, 600, 1000, 1200 grit sand
paper® U5t Antelint. AlHL 5~74 Bt
SHT Fol 4L, AT RlA g F AL
sglon, ZRE 290 A wAlsk

(2) A1 EA

AlRe 2 AET 36718 12704 o], ded

A (thermocycling), methylene blue 4, coffee

Table 1. Composite resins used in this study

AL AT

® €<#A 8 : therml cycling system(KD-TCS
30, ¥4 F.A, Korea)ell~] 80002] (25) 3¢} 12000
3 (3F) ol A5 2 3Tk EeBAEY 22
5+55CAL, dwell timee 252 3T,

@ methylene blue 4 : 0.05% %%H] meth-
ylene blue %% 0 2 60AIZt Bt Ao M Bt
3, 3ol FIM EE] Fo] LAS FU3A )
At

® filtered coffee FA @ & 20cco YFH 7
(Codelly Food Co. 4g)E]¥ 2.2 The Apgdoa
200417+ F<t Ao BT, 3 534
E50] Fol £9& FLH 3. coffees 22
3 ARz WA s

(3) A&A

A Ao AAES Y2ToR sl SR
(colorimeter, Model Tc-6Fx, Tokyo Denshoku Co.)
2 351, Hd AEES SHAAAR 24
ato] ], #4381 Th

w832, methylene blue ¥4, filtered coffee
S NG T 250 AHY2 581 AAsta,
.]

A
gom SAe 2%z 22544 o
A58 045480193 S374L Smmch. A
of Horo| FHEL ¥
it
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N
N
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. Material Shade Batch No. manufacturer
Surefil A 645032 Dentsply, U.S.A.
Esthet X v A3 0101041 Dentsply, U.S.A.
Filtek P60 . A3 8100A3 3M, US.A.
Filtek Z250 A3 1370A3 3M, U.S.A.
Synergy Compact A3/D3 KC492 Coltene, Switzerland
Synergy Duo - A3/D3 JF781 Coltene, Switzerland
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7129 ule} 2t} Table [ A9} o] E&gkxe
Zo] ztzte] Yz AlHe| 4E* 3t ¥ae =T
o vlg] Agwo] PRE Fade L B
i Fo| 2F FTHT 3F Fof Aukdoz o A

Table 1. Mean of 4E * values by thermocycling

Surefil®] 4E * g2 tlzFe] 23.30°]1 2
F3 A¥Fo] 22360 0.94 #4sHer, 355
A7 19.692 3.61 723G} Esthet X9
L YRFo] 24.420)11 2FF AT
23.72% 0.70 Zr2std e 35% 4¥8+& 21.31
2 3.11 24319t} Filtek P60 4E * g2 T
o] 25.450| 1 2FF A3 Fo] 243622 1.09 Z4h
sgoH, 35% AYFLe 21.872 3.58 AT
Filtek Z2509] 4E* 3t-& o] 24.37°]1 1 25%F
AR Fo] 22252 212 #adE o 37T AYE
2 20.352 4.02 Z23t4t}. Synergy Compact®| 4
E * g2 tiz7e] 23.140] 1 25F A 1o] 22.97
2 017 #2Eded, 35% AdTe 20,9322
2.21 244319t} Synergy Duogl 4E * g€ U&7
o] 23.590| 1 253 A te] 23.28% (.31 7433

ow, 35% APPL 21,092 2.50 2a3Arh

Experimental Group

ial 1 G Al P
Materia Control Group 9 Weeks 3 Weeks C
Surefil 23.30+0.26 22.36+0.12 19.69+0.13 3.61 e
EsthetX 24.42+0.21 23.72+0.05 21.31+0.05 3.11 e
FiltekP60 25.45+0.25 24.36+0.23 21.87+£0.18 3.58 e
FiltekZ250 24.37+0.09 22.25+0.19 20.35+0.06 4.02 e
Synergy—Co. 23.1440.18 22.97+0.10 20.93+0.05 2.21 e
Synergy-Duo. 23.59+0.17 23.28+0.09 21.09+0.05 2.50 e
AC : Amount of Change in 4E * between control group and experimental group(3 weeks)
* 0005
Table . Mean of 4E * values by methylene blue staining
Material Control Group Experimental Group AC P
Surefil 23.301+0.26 26.88+0.81 3.58 e
EsthetX 24.42+0.11 26.44+0.67 2.02 e
FiltekP60 25.45+0.25 26.77+0.63 1.32 e
FiltekZ250 24.37+0.09 25.24+0.55 0.87 e
Synergy-Co. 23.14£0.18 23.87+0.13 0.73 *oE
Synergy-Duo. 23.59+0.17 24.65+0.09 1.06 e
AC : Amount of Change in 4E* between control group and experimental group
* 0 PK0.005
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Table IV. Mean of 4E * values by coffee staining

Material Control Group Experimental Group AC P

Surefil 23.30£0.26 19.72£0.07 3.58 oo
EsthetX 24.42+0.11 21.61£0.04 2.81 e
FiltekP60 25.45+0.25 22.36+0.04 3.09 e
FiltekZ250 24.37+0.09 21.13+0.08 3.24 e
Synergy—Co. 23.14+0.18 20.25+0.04 2.89 e
Synergy-Duo. 23.59+0.17 20.8940.06 2.70 e

AC : Amount of Change in 4E * between control group and experimental group

Table o4} 2o} Methylene blue G40l A =
zyzyo] YA AlHe] 4E * gkl Wgle g2t vl
3 Adg o] URE F7she FE EAT Surefil
o] 4E * k& tlZ2To] 23.300]3 A ato] 26.88
2 3.58 Z7}8l9 1L, Esthet Xo! 4E * g2 d|=T
0] 24.420|31 A@To| 26.44% 2.02 F715H%T
Filtek P602] 4E * 3 tz7o] 2545011 A
o] 26.772 1.32 £7FeI32, Filtek 22509 4E *
e thzgrol 24.370| 1 AEFe] 25242 0.87 %
7¥atath. Synergy Compact®] 4E * & diZto]
23.14c)x A& Fo] 23.872 0.73 7153z,
Synergy Duo®] 4E * gk2 tl&o] 235901 A ¥
0] 24.65% 1.06 Z7}81% ).

Table Vel ¢} o] Coffee G20l A & 2H2te] &)
2 AHe] 4E* o] Wzte gz vs) 43T
of ¥y ZAste P4S Hedth Surefile] 4E *
e i 2ato] 23.300) 1 Aol 19.722 3.58 7
45493, Bsthet X 4K * @& thzao] 24.420]
g 7o) 21.61% 2.81 ATt Filtek P602]
4B * & U2 Fo] 25450]51 AETo] 22.360.2
3.09 248t 1L, Filtek Z2509] 4E * g2 di=T
o] 24.37013 AHFo] 21,1322 3.24 AT}
Synergy Compact®] 4E * gk tiZ&o] 23.1401 1
A%Eo] 20.252 2.89 74381931, Synergy Duo®l
AE * 3He ti o] 23.590] 1 A3l 20.89=
2.70 A&},

al
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* i K0.005

z7)ole wET Wt AAE JHA A7, A[Zke]
doll whe} @7 Aol HAdT S2Eel o3 ¢
Halo] BAHORE AHHo gttt Eezle] ¥
L yHAAS} JAIAR YE ¢ e, WA
e R gn dolgle dRAA Y WA,
AR WA, 71 % 5] FHAR] BAEE
AN B2 A Q] Camphorogquinone(CQ) 4
FIFES E F Y37, dAMA= YFFHAAA
& 2 (adsorption) ¥ & (absorption) & & 4 Yth*
0 B Ao e Gz 2ke] WAl Bol9E) Ew
a2 5 AP, «F-AMRAAEA methylene
blue$t coffee® A&} 3}SA th.

Hosoya #&A} Alte] @2 #Hzle] A¥sts 5
d zol RS e, LY g g4asta, a*, b”
& 27138k red colorst yellow color® gk
RTHY 2 Aol Al Aol 7] Al
o ZAx TATe FHEHE, #HE AFALL
ZFolvul Adsl EAg Aoty BE A|H

o AR

Hol
L*#e 7 33S 2n, a*#d b k2 dE
Ao g F/IAY astA Fsked, 1 olfe
Batgzle] F7d wel ohg 4 9len, HosoyaA
H 712 Bt RS Holol & Ao g AztEr
Stobers< &£&#|%-& mouthrinse, coffee, tea,
red-wine, 0.1% turmeric solution®l -2 A& oj A
0.1% turmeric solutionoll A 713 & W3lE KA1,
2 th&o] red-wineo| Athal B33} 1, coffeed A
e A8e 8F79 R F 4E " gte] 3.3 o|&e] 3
2791, YA 5F2FE 4E* 3ol 3.3 ettt
3 TP B Ao M e 0.05%% %4 methylene
blueZ FA3H = 23 AEAE 7dis] 9



ML, coffeedl A= 4B * ghol 3.3 o]do] &
FHAN YA = 4E " ge] 3.3 °] O}od‘i} Um3}
Ruyters hydrophobicity$] coffeec] 2 9% &= &l
2o} 9}, hydrophilocity?! teacll 2 G4 =& HA
o] Atz IH =, B A= teakt) EAn}
M7= coffeed AT Cooley & T35 &l
A 6FTFHE coffeedl] 72 B¢ Fo] AL #23)
e, 79¢] staining®| plateaul =23l A2t
olgti HTE? B AFNM T AHES coffee] 8
A7 Fo] e, olde AFEd uEE T
a ok ﬁﬂ’“J Aot gL fillerd] ATV I
71l wekr S =, Germain 5 fillerd
o] B 3-’3‘—% A3yt Aoka st eh
Qysed®e HRldA FEFTE it s
dojuty, =2 filler®t matrix AW resin
matrixAte] oA Lol fillers} matrix3tel @%L
< A7 AY fillerE S3IAIE 5 vk 3G
HA AR 7137t B A 2x2e FEEA ‘3%
+ inhibition zone< T+& high water solubility
g oAt BT B A7 E RS F
ol oA & o 7127t AR B S48
ou, TEF 7|27 AR Rl #EHU, 2 7
& A Ay ol e FEE B 43t
olZ Kt Brauer S 60T airel 12719 Z<t
ol & AlA 60C waterol] 1€ B¢t HF0] &
AlHe] ARgl7L Zon, ol FRETY Fakolz
89 1, microfilled resin®) traditional resin®t}
ARPgdo]l A &2 olfrE HAVIAY FEEF
) F-olgla stHH? Burrow 5& B35 2lo] W}
waterdll 7 =2= & W) AWy} o 2cka 3

5

%E}_.ZQ
B3zl ERAEE M B e
o, WendtE E“E’E*Eﬂﬂ AAFE Aoz zto] Ark
33t em @ uk 52 G Al ZHAAE A
B& 73 celluloid stripe® g & ¥lwA
celluloid strip2 & A3 wo| TAAE A& g
FHET} o] nAZA st gekAwr THH M=

2ol & Hol# stttz sttt 22y celluloid
stripe.& A 2ig Aol FAvIE A3 A

Mago] Atk o]d ATl Qlon, ML
Zol7] At BFUA FAF 2700 A2z
o 22 e Aol Fohx F9? B Aol
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A AN FHAARRE 1000, 1200 grit sand
paper7tA| @nste]l EUAATE Zoldle =¥ &
sttt 28y FHARE e e g o vjes}
Al 3R 4B * 3ol & 1 Ao g AzEnt

2EAge MEUNE ATsHE W=

Munsell standard color charts< ©]-&3te] §<9te
2 ¥\ wate YT SAAA Y B354 7] (spec
trophotometer) & ©]-8-3t= 71412 HHEo] o]&H
3 ok, Sl At ol dle #8719
2o EAS AU e 34 A7 E o] &3t
HhAbgl "lo) A = Ao it ghE £k V)

3715 wARe] 7HA3A B 9
ol A spectral power distribution® &% 3t} 2%
H 92 400~700nm Ate]9] 7FAIEA Buoll 4
illumination sprectrum S WHAFE (reflective
property)R9] Ho.2 HHE} H<to 2 vwdl=
WS R Fao] AdE F Ux U]‘ﬂ?ﬂ A
Aste vlasty] oH7] e, A i
APl A 71A1A WHo] o &5 9,1‘3} £ /‘a‘%‘
NrXe SHARAE o] &3] Mg F49 :
WAL FEFAH o2 Hris] Y38t CIE system&
AHE-3LAT)H

CIE system<

7'1]0].1—, IHL‘ o=

1976 d FA 29 93
CIE(Commission International d Eclairage)®ll
A AeE o] FFA SHoln, L a b * oA
L* 2 A9 w72 vyehl = 4 X (value)ol™ L* 2k
o] 100°1™ &xig WAL (oW AN "}E}‘ﬂ
IZ,a* b Ege *“E(chromaaty)—a‘ Yehflo] a*

ol (+)o]| AL (0)o]d A5, ()olH 54
= VERZ, b * gtol (+)°]d g, 0o 34
. (ol NS ERdTE 3 AA g 4
= Z Ao B4 WHslEg iy, ole A
A Wglek 41,% ) da*, 4db* & 23T & 4R
=[(4L*)*+(da* )" +(4b ™)) A& o] &3

* Jn = o
*

of AEsH drt. AF FEAE SPHoE Hr}
& w 4E * 3ol 3= $284H, Ruyters 12
AgE QA 4 gle FAola 3.3& AB4E

Ae ¥ 84&4 (upper limit of
acceptability) .2 3.30]3} ¢te] MA}= wolEd 4
tlka k9 th. O BrienS< 4E * 3k ¥l 19
o $<rat, 29 ) JdH o R +8UHEsta, 3.7
o|AtolH AdAA o 2 By} olttkn Tt 2 A
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Holx A 24| Filtek 72505 A <)stn 4R *
gol 3.7 o3tz dACR FENTEAL,
methylene blue staining® coffee stainingA] Z.&
AFANA AE* gl 3.7 olet2 dPR R $47}
skt

AFAF A4 FRF Heges aA
ol B, T group?tell ARiste] glojA] 2l gt
AolE BojAe Utk 1 olfhE AR He
AR L5 AL LF filler QA7) minifill
type(0.6~1.0m)# nanofill type(0.01~0.02¢m)
9] 23 microhybrid compositeo]™, F3 &
ol Z=, viRAYAE S u&dte] fillers] TS
60%°1°¢2l F3H|(vol%) & ¥ U Bzl
(densified composite)©]7] wWg-o]t} *% tjuk 73]
F Aed97e A ETE B4 9 1eEs)
T, filler®] Yx7F AR L8 o &
Aoz BAEW, E4d tig 8wyt o Padte
gt 2rh g8 AR R ALY o)y Aok
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< H7] 918k AlAS 37kx) o zEnt AdA g
oy o B2 WHo R, A7k AR A3}
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7250(3M, U.S.A.), Synergy Compact(Coltene,
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ABSTRACT

THE STUDY ON THE COLOR STABILITY OF COMPOSITE RESIN
Hye-Jin Kim, Kwang-Jun Kim, Hye-Won Cho, Tai-Ho Jin

Department of Prosthodontics, School of Dentistry, Wonkwang University

The purpose of this study was to investigate the color stability of composite resins used wide-
ly as esthetic restorative material. Surefil(Dentsply, U.S.A.), Esthet X(Dentsply, U.S.A.), Filtek
P60O(3M, U.S.A), Filtek Z250(3M, U.S.A.), Synergy Compact{Coltene, Switzerland), and
Synergy Duo(Coltene, Switzerland) were chosen for this study. Thirty six specimens(7mmX 2mm)
of each composite resin were fabricated and polished after polymerization. Treatment conditions
designed for this study were thermocycling, methylene blue staining, and filtered coffee staining.
The color changes before and after treatment were measured by colorimeter{colorimeter, Model
Tc-6Fx, Tokyo Denshoku Co.) and analyzed.

The followings were drawn from this study:

1. The color changes of Filtek Z250, Surefil, Filtek P60 and Esthet X after thermocycling for 3
weeks were greater than those of the others.

2. The color changes of Surefil and Esthet X after methylene blue staining and those of Surefil,
Filtek Z250 and Filtek P60 after coffee staining were great.

3. The color changes of Synergy Duo and Synergy Compact after thermocycling and coffee stain-
ing were relatively lesser than those of other composite resins.

Key words : Surefil, Esthet X, Filtek P60, Filtek Z250, Synergy Compact, Synergy Duo, Color stabil-
ity, Colorimeter
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