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Tooth colored resin restorative materials are widely used in anterior teeth restorations. The color
instability of resin was the main cause of failure in resin restorations. The purpose of this study
was to investigate color stability and microhardness of serval visible light curing resins. Colorimetric
measurements(Tokyo Denshoku Co., Japan) and microhardness tests(Matusuzawa, MXT 70, Japan)
were made on six composite resins before and after controlled immersion treatments. The six compo-
site resins were BIS - FILM(BISCO, USA), Durafill(Kulzer, Germany), Helioprogess(VIVADENT,
Germany), Palfique(TOKUYAMA SODA, Japan), Silux(3M, USA), Photoclearfil (KURARAY, Japen).

Six light curing resins showed significant color change after 2 weeks. Palfique exhibited the hightest
dE* values and Helio progress presented the lowest dE* values. Photoclearfil showed the highest
microhardness value. Durafill and Helio progress showed lower microhardness values. Microhardness
values were decreased after 8 weeks in Bisfil, Palfique light, and Photoclearfil.
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WA 2 723 2A13AA(filler) e FAES
WAL E 4 91, 93 dA2e ¥ FAUA
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Table 1. Light curing composite resins
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Materials shade batch no. manufacturer
BIS-FIL-M U 039211 BISCO (USA)
Durafill U0 Sept. 83 139 Kulzer (Germany)

Helio progress U 260662 VIVADENT (Germany)
Palifique-LIGHT 0[6) 60 B-367 TOKUYAMASODA Co. (Japan)
Photoclearfil UL 3308 KURARAY Co. (Japan)

Silux plus U 5702 U 3M (UsA)
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N 222 Fdz Yy C-clampE 183
Aok 93 Z2Pr2E HABA FEVIY Visilux
2 curing unit(3M dental production) & AH&-3t %t
A A&7 (Colorimeter, TOKYO DENSHOKU
Co.» Model No. TC - 6FX) & o] &3] 2] £4&
28 3 2347} 97 vlo]F o ¥ Yol Aetd
37C %714 w471 (SHIN SUNG ENG, SH - 1008)
o) @A AHelE X4 (dental floss silk) &
Ab&-3ked A2} (cyanoacrylate) 2 7 A8l REE
Bl ZH5e) Fsl FRS Z AlHol
Nz @A g1 233 5% & UA=F Aok
zgse 17900 Y mdsigon SR
wnas g 2%, 4%, 125 ol A7 A9 AL
2359t WA ST A optical fiber unit® X,
Y, Z 222 (tristi mulus value) & Z8 ¢ F 49
=4 wWskL*, a* b* x y» 2z dL¥ da* db*
dE*) = AaA & 710 B2 computer system(NEC
PC 9801CV) ol <8 A4te X & o] &3
Z+ AEe A (¥ 2%, 47, 85 A4F A
A% (microhardness) & ZA8Ach &R AHSHE
7171 DIGITAL MICRO HARDNESS TESTER
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F2% HAe A4 ¥ske Table 2—7°1 7159
vk} 2ok dL*Ee 69 @R RN SE
Ueldth. @ DurafilllAe 4FTolA 4 Za
sich. da*e Bis-Fil, Durafill, Silux plus®l~
=7}5903, Helio progress, Palfique - light, Pho-
toclearfill M Z&H ATk db*e Bis-file] A T
3} Durafill®] 4F7¢ A9std 25 FEFA=
o] % Silux plusdlAl 718 Beo] ZaFch dE*=
2E AFA F715EH, Palfique’t 14.852 713
wo| Z713l91, Durafil, Photoclearfil, Silux
plus7t THe €°1%12™, Helio progress’} 4.65%
743 AA Z7bstant. da*olA] Bis-fil, Durafil,
Silux plusE ¥z JEh} red2 W& EATH
% Helio progress$} Palfique - light, Photoclearfil2
oz Ueht greene 2 WAE-S JERT. db*

Zte Bis-fil, Durafile ¥og el FY yel
lowdlA WA=, Helio progress, Palfique - li-
ght, Photoclearfil, Silux plust S22 ¥3}s]o]
blueAGz W3t=d. A8 HAFL one way

(Matsuzawa. MXT 70)©1Q1E, 3152 25¢, 35=
Z= A7+ 33220 Vickers 4% X (hardness
number) & AZstAct. ZF A9D 338 SR
322 3 %%(load applying speed) & 50p/sec

Table 2. The results of color change of Bis-Fil with colorimeter

X Y YA dL* da* db* dE*

control - 1547 17.27 21.02
2 wks 16.89 17.76 20.956 0.61 5.42 1.15 557
4 wks 16.81 17.55 20.71 0.35 6.09 1.15 6.21
12 wks 16.90 17.66 21.07 0.48 6.00 0.74 6.06

Table 3. The results of color change of Durafill with colorimeter

X Y Z dL* da* db* dE*

control 15.31 17.55 21.01
2 wks 17.05 17.62 21.09 0.09 9.46 0.01 946
4 wks 16.80 17.39 20.871 —0.20 9.32 —0.09 9.32
12 wks 17.19 17.77 21.22 0.27 9.43 0.09 9.44
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Table 4. The results of color change of Helio progress with colorimeter

X y 7 dL* da* db* dE*

control 2302 2317 2893
2wks 2290 2415 3020 099  —481  —010 491
4wks 2257 2385 2993 069  -500 —023 505
12wks 2286 2405 3025 089 456 03 465

Table 5. The results of color change of Palfique-light with colorimeter

X Y z  dLe da® db*  dE*
control 2165 2026 2626
2 wks 20.22 21.78 28.29 1.66 —13.97 —0.18 14.07
4 wks 20.77 22.69 29.63 2.62 —1545 —045 15.68
12 wks 21.07 22.81 30.15 275  —1456 -0.97 14.85
L* : degree of lightness or darkness a* ! degree of red or green
b*  degeree of yellow or blue dE* ! total color difference

Table 6. The results of color change of Photoclearfil with colorimeter

X Y z dL* da* db* dE*

control 1780 1723 2142 o
2wks 1854 1954 2547 276  —805 —196 873
dwks 1742 1838 2376 141  —809 —156 835
12wks 1786 1849 2454 154 631  —260 699

Table 7. The results of color change of Silux plus with colorimeter

X Y 7 dL* da® db*  dE*
 control 1689 2290 2560
2 wks 2403 25.39 29.94 2.48 8.40 —2.15 9.02
4 wks 22.32 23.79 27.80 0.91 7.59 —1.78 7.85
12 wks 22.79 23.74 27.92 0.86 9.94 —2.05 10.18
L* . degree of lightness or darkness a* ! degree of red or green
b* I degeree of yellow or blue dE* I total color difference
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Table 8. Mean and standard error of Vickers microhardness number of light

curing resins

Bis-fil Durafill Helioprogress Palfique-light Photoclearfil Silux
plus

‘control 3343* — 1956 — 2296 4089 — 5013 — 3265

0.80** 0.93 0.52 1.10 2.05 0.80

2wks 35.54 22.11 2461 39.91 48.23 3341
0.58 0.50 0.67 0.60 1.31 0.61 W
4 wks 33.19 2140 23.84 38.95 47.18 32.19 |
0.59 0.56 0.51 091 0.99 1.29 J

8wks 2653 — 1846 21.24 3433 — 42.16 — 30.48

0.95 041 0.45 0.69 0.64 0.75

* ! mean, **: standard error

“

ANOVA test2 Al8stsien 25 F3E JdE*3he]
W37t el o (p<0. 05).

nAZEE 325 (Table 8) A|H A7} HFo
7% Photoclearfil®] 718 7314 Vel i, Dura-
fill%} Helio progress7t 7F& oFahA| YeRgtH(p<<0.
05). 2F %9 AX &£& 27| 2o, 1 e
#x v A5 REY AF-E one way
ANOVAE 95% AlZ]xol|a AAlstadrt. Bis - fil#
Palfique - light, Photoclearfile 857t Z3shd 7
27} 24T} Durafill AE 22 45T A
olo] Ax7} FAAFA oY 8FTHE F S Aol7t
gigith. ¥h3 Helio progressl e Axe] W37t
A L(p>0.05) Silux plusN A= 259} 85 Ato] o]
=7t ZA3A I (p<0.05).
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Sttt AS14o) AN A5 B ol HBBhe
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$7 AR g 6y
Wi zkel ABAAE Qe

” . decrease of microhardness value in
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one way ANOVA (p<0.05)

Qe Ao Yehutth
Gross5?& FH, Ad, Ad 459 @&
92 3, AAFH AAA S (tristi mulus colori-
meter) 2 WS 243891, o)F AWt /PF AT
HAae gt HastHh

9 522 79 T 759 §94& AHg3td 5§
R WAL 2439 er], Munsell 433 (color
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terial) ] M2, 54, transverse strengh®} w43
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ghg A dsst vk By

A4 FEEe WA FRRE AGEA B2

Foake 4do] gl ARe ot Bl
BT, AF 5 55t EHe] RN,
qe} RS FAAN) Qaked HF EA v}

%o glazing agent® E=X3H= &0 AUNE wl
e, o] eAjo] Mol kAol Ao P& FH
Fetes Az Yo,

Christianson5*& ZWAYAE #xlo] ANz
BB A kg o] 8t & ¥k, Phillipss
O3} Ameyes VL ZuAYAF R} Ay @ 2o
Hs Ssttn ®Bagk vk Qlok, sk F§E
(chemically curing resin) ol A1 3+ of, 3o
Xt X8E JPeAdel gL, MEs A3 &
23 g ZAAZ Bt olug), XTAE vlEAH
WY EAHE FUMAZ olBdk FHAAME
B35 Aol 3 PR} 49 YA
e & 4 ok S gzl $EE
oA BEHoz FHE gxlo] gdolf 41
EAT AEF3W o]Fo] of F-FEH FEEHI] A
Zsle] A ego] ARA. Frle HEEIL e
#R L o =g A Agsled, HF AvkA o) 2
AARNA Fow Z7PEMY sFeAde] FebHh
w3 2 d SR FEE BF A vk
57N A1A (photo - initiator) ! benzoin alkylether<h
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AU, EE amineAE EF AANAA © 323
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A FYA ] FFEE mHe AARA #219 3}
812 g . AT B ExpeA] A
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Ede el gaA2 FHold 538
amine® ¥3A|A FEA ol JetEAE AATE
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TG A4 o dE*Ge ovrl Fasel 4L ®
H3h= 3l& ZA CIE(International Comminsion
on Illumination) System¥ Munsell system®] $1t}.
CIE system= specturm®] 7FA g ol EFAEE
T8, AASH (tristi mulus colorimetry) ol 2]
3 AEE 339 A FIholA HEs}bsle] gAHE
A8 Ag F3Jh ANASV s A2, Y,
DE AT ¥ AFE d9ZFH CIELABLZ
BT L *= lightness® darkness® UERY
o 0 black, 1002 whiteE oW ¥ch a*= red9t
green®] AEE ehi® gold red, Lol
greens 9ugth, b*= yellowst blued] AxE&
vElln Fold yellow, €013 blueE 9Ju)glic},
AAAQ Aisk(total color difference) v dE*Z
EABREYl,  dE*=[(dL*)?+ (da*)2+ (db*)2 V2=
TECh dE*E] 0 UlA] 2019 A W3S QA 5
e Hoolr, 2 x| 3014 A Witz A5 7]
AlFE, QAo A Wl R AE B
#tel 3.3 olstz: B, gy 94ta Ao
SR BES FABAE e Y5k o
WhEo.2 dE*gko] 7 olgold FrhelA AA%
HA-E Eoln dE*REe] 2 o]dte]d 4 ek Ao gl
Ao R Hrighcpes,
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#ol 4AH 88 FAE FoM 7 Wt 399
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AF wEt da*vt db*ake] 4F Folu, Loz
Hated Al HAo] glojA] 4] g Mo g wWEge
YehIch ol AEAEE B4 9o By
Al AP Ao A AZ719) ARgo Al WA w7 3te)
ARF R 2] o] A 83 FAA ) X F Ao A]
FAR=A7E F83 AAAZY EEFAE
A 2% optical fiber unit®] FGAE Fof o
Fe onz A% Fov e,

Vickersd == M2 wlERE 2 (facing angle)
7} 136°<} pyramidal diamond indentor’} A1H E
# 2 AFE A8 g
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A%5 o] & FEfol 22 indentationg 718 F-9i ol
oz} g2 EAXNE BY § Utk Axe ¥aE
Z3o] B3 71¥7} gled 8 WS AW VER
AzbEE 292 Agstgnh. AAE 3471 (Mic-
rohardness tester) & 39 JIAR AJH FHH
o] B3)3)4 indentor”} 24T o wlAFo] He|H
g9 217} A7k B APA Bis - fil# Dura-
fil, Silux plus 23T E =7t $7HH Us
wt}, 629 A &S PhotoclearfilE WAZ =7 7H3
274 JeRgs, A (viscosity) & Fob 4/delA
shEo A4 o 48 Fo] YA, WdzE FT
Ao &3kch

23 7 2559 FFANAM, A HgE &
Asled gare] AL B AgdMERG ¢ 2
AZre Fi fEsor ok AzbEch £ A
Az A AT F2G 9h9 dhtolch
nAARE 71719 AFgE AR ofgE AlHY
AZA] F9)E 71edA BLNE A8E Folok T
Aoz AAEHM o] B g A7V} Yojok T
Aoz Alg "}

v.4d E

S5 Anjden &t A B ol
AHEEE 659 7M1 SR Fpoll g
5 37col BaAsd 2F, 45, 125 F AAMAS
712 o)l A wztE FAsd A9 e
#3AEA.

wd 247 7] 25, 45, 8F ¥ vAAE &
718 olgsle] PlMARS o9 WIHE FH5t
o3 2L 2ES 49t
1. RE AZEofA 2F ol FRE KT W A ¥

37} Yl (p<0.05).
2. dE*@2 PalfiquediAl 7F¢ %13, Helio Prog-

ressl A 718 Fskoth
3. Bis-fil, Palfique light, Photoclearfil 8F F-°I

A7 22E A p<0.05).
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