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ABSTRACT
COLOR STABILITY OF THE RESIN CEMENTS WITH ACCELERATED AGING

Ha-Jeung Song, Su-Jung Park, Yun-Chan Hwang, Won-Mann Oh, In-Nam Hwang*
Department of Conservative Dentistry, School of Dentistry, DSRI, Chonnam National University

The purpose of this study was to evaluate the color stability of resin cements with accelerated test.
Four dual curing resin cements: Panavia-F (KURARAY), Duolink (BISCO), Variolink-II (Ivoclar
Vivadent), and RelyX Unicem (3M ESPE) and 1 self curing resin cement: Resiment CE (j. 1.
Blosser) were used in this study. In control group, Gradia Anterior (GC) composite resin and
Tescera Dentin (Bisco) indirect composite were used. Ten disk shape specimens were made from
each resin cement. The specimens were subjected to an accelerated aging process in a refrigerated
bath circulator at 60 C for 15 and 30 days. Spectrophotometric analyses were made before and after
15 days and 30 days of accelerated aging time.

The color characteristics (L*, a*, b*) and the color difference (4E*) of the specimens before and
after immersion were measured and computed.

Regardless of type of the resin cements, L* value was decreased and a* value was increased, but
there were no significant difference. But b* value was increased significantly (p ¢ 0.05). Tescera
inlay showed least color change (p ¢ 0.05), but Gradia showed notable color change after 15 days.

After 30 days on accelerated aging, 4E* value was increased (Panavia-F { Variolink-II { Resiment
CE ( Duolink ¢ Unicem) (p ¢ 0.05), but there were no significant difference among Panavia-F,
Variolink-1I, and Resiment CE groups. After 30 days of accelerated aging, 4E* value of all resin
cements were greater than 3.0 and could be perceived by the human eye. (J Kor Acad Cons Dent
33(4):389-396, 2008)
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°l g8 FAR e BEEo] 71l AxE AR = i =
T AE B ohet AT w2 A E, el we & Y2 AL Are WA WS Prishs WEoR
=S /I HAAME L de] ARSE 3 QT & & Bitehe Whgol A AMgE AT 713
FEE B Ae g8 HYIANESE 1 S48 7+ o] 23] wE A ofgl S tiAldhs W oR 71
U B ke A A FouE ool #AKT Algo] ARg-Hrt, Asmussen & 37C BEo)A] Yt R
B faEve) 22 FA7l "), 9904 WAL gy B B9 60T BEoA @ @3t madie) NEAEE
o] dAnt et At ol uhet WAle] o] S Kol g A& A Fa) £ AABAE DA Bussict
ol Ahe Fa mE 59 o F2 dAEE vbd o] BE nlg o Peutzfeldt® Asmussen™ & Q#ol/
A WAL e 714, 7)1AH Br] Hrbee AW 2glo] 7ol AHgEE 37 B A IgEE A
of WiAdat e YA Aol Aol 19107 amine 748} oA 24 A9 60 02 Bo 30U7 Bt 77 1o
Z24), 284 712 (polymer matrix) =& |¥H- pen- 7Hs A1 S Algelglon B A% Assmussen” ]
dant methacrylate 9] 4t8}7} o 7)o &8t A g ko g 714 Alg-E Algsirt
T gzl AlHES] WAle] tig AR e A Wl #Rle Aokd el theh chekgt A0 o] §4A
A Grprwzt o g1 gled, Canan 572 gk 22 Aujg el 2 Feide] S7HE R e A
porcelain laminate veneers9 H2tA] 358 o|4FH Eo] Aoy o] tig e FE53 AR ol
3, 183 AFERE U3 AMES 7D A ok gl ol ¥ gteldE HZ dAdA AHgEE ﬁﬂ ZAHIE
ek 7EEAIE S AA e, Folwaczny 7 5e 9% o] A7|zke] Ao w2 Az WalE 71E AIEE Fel Ml
9] 4Eo}A resin modified glass ionomer cements$ o HrystaAt AlEsky
polyacid-modified composites& 7FA| 1 24788 &<t fol-
low-up studyE Algste] Ze|~ ofo] @ v] AJHES A I. Asxiz L g
S AT 1, lazzettie T2 BAE HT F5
£ AEE 7141 Chromo meter color measurementss 1. & T2
AAE T E3 Seghi B9 FEdAY 3¢
soe] WAd] U AFIN RE BT Aol QAT 2 AWML 439 AFER 4 AWEY
HAE Holtkn Bugt vl 9lom | Satou B FIRAA Panavia-F (KURARAY, Sakazu, Kurashiki,
o 5 F7) Aok Ao EX) ke JEuL v o Okayama, Japan), Duolink (BISCO, Schaumburg,
Table 1. Resin cement systems used in study
(Codes) ~ Manufacturers ~~ BatchNo. :
Variolink I (VL) Ivoclar Vivadent, Catalyst : H10380, Bis~ GMA UDMA TEGDMA,
Schaan, Liechtenstein Base : H11716 Silanized filler,
Pnanvia F (PA) Kuraray, Kurashiki, Paste A © 00241C Bis~-GMA, Phosphonate
Japan Paste B 1 00134B monomer MDP, Silanized filler
3M ESPE, St. Methacrylated phosphoric
RelyX Unicem (UC) Paul, USA. 2021728 ester, dimethacrylate, fillers,
initiators, acetate
Duolink (DL) Bisco, Schaumburg, 400007961 Bis-GMA, TEGDMA,
US.A. UDMA, Silanized filler
Resiment i.1. Blosser, Bis-GMA, polyethyleneglycol
Ready-Mix (RM) Missouri U S.A. 40105 dimethacrylate, amines.

benzoyl peroxide

All informations were provided from manufacturers. Bis-GMA : bis-phenol-A-diglycidyl methacrylate, UDMA : ure-
thane dimethacrylate, TEGDMA : triethyleneglycol dimethacrylate, MDP : methacryloyloxydecyl dihydrogen phesphate
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IL, U.S.A.), Variolink 1I (Ivoclar Vivadent, Schaan,
Liechtenstein), 2 RelyX Unicem (3M ESPE, St.
Psul, U.S.A)# 129 A75Ed gz AWEQ
Resiment Ready-Mix (with fluoride) CE (j.1.Blosser,
Liberty, Missouri, U.S.A.)E AHE-3812™ (Table 1),
fz7o 2 B3A Gradia Direct Anterior (GR: GC
Tokyo, Japan) A2 shaded} 7Hd &4 23 3
Tescera Dentin A3 (TE: Bisco, Schaumburg, IL,
U.S.A)E AH&d).

2. 917

D AR Az 7 Al
2t AE 7 10089 AlH S A2kt A% 24 A o
73/\“_,] Oﬂfﬂto Z0 ] ] _CHEH 117:1 6.5 mm, F,J]-]] 4.5 mm_o/] O]—
38 FPL HE] fERdd 392 T 4 AFES
dEetd Y& ok cellulose stripS Y1 Fe]oE 994
AA -ZHER FF3A. oW 7 AFEL A2 ALY
AN E wet £ o, ol £3Y A WEEL 7}
Al #37] (Optilux 501, sds Kerr, U.S.A)E
o]] OI:D:] _]- 60;(/‘}\1 44-261*},01 0111 1}7} ig—soﬂ

7}

]'ﬂﬁ 600, 1000, 1500, 4 2000 EH_ AEE ¢ 1_% ﬁ'?:l
A dAnlsteet.

A #ol B¢ AlHE EFAAAZ712 Spectrolino
(GretagMacbeth, Regensdorf, SWltzerland) £ o]&3
7EEAIR AlZ A A1) MEA (CIEL*a*b") & 4 sta,
Yol A refrigerated bath circulator (MRC 1011D,
Monotech Co., Korea)ol 2758 At F74Y &
£ 60CE 343sta 309 &< 71 AlE S AldaisT A
g AIZE 1593 30 Fol A 23S sl%le =
4817} mjt} w3}

o F3A =72 SpectrolinoE AHE3}
o AHES AL WA wiAR(L* = 9654, a* = -
19, b* = 0.01)%4] °il Azl & CIE L*a** 32 2
AlE 33 SAete] FEas et B Al AL
g EFAZ719 *}"k— Measurement geometry: 45°
/0" ring optic DIN 5003, Measurement aperture: 4.5
mm, Physical filter: D65, Standard observer angle:
1070}, 8 2 Aol A4 CIE 1976 L*a™b* scale
< Adams-Nickersman space®] @3Hd Alg<e W
o8 AAY APt M vER F Y HAEHN S
7|2 ASE 37T XYZ 2Ry A&d L* a* 1
213 b*gkel 93 33 Huw HRE o] g3t} ol

HHAIHES] YoAZ Yol L5t 71EAIE

CIE L*a*b* scale®lA L*= 8171 (Lightness)& Yehi™
L*gko] 100019 gdst WA 0L JRFE epdct, a*
9} b*E A% (Chromaticity) & YePH a*gto] (+)o]A
kLY (-) ]‘ﬁ =S JeRAM | b*gtol (+)o1H g4 ()
ol A& Vit

%‘é L*a"b*at& 5o A48 A 59 A
= BAg9en, 74 Alge Ay d 2o
¥} 2L F2o] AAHAEY)E o] &4 S8t

=l

AE =V (AL + (42*) + (4b*)

3) A3 A
U AgoA 75 AP A aEa 1593 30Y Fe
L* a* 281 b*#2 repeated measure one-way
ANOVAZ 123 159 $9 309 9 AE* @&
paired t-testZ Y] ﬂﬂ‘}i—oﬂﬂ, 1543 304 F9 7 ¢
A EZRS] AE* 32 one-way ANOVAZ Bl @ E43} 11
Student-Newman -Keuls method 2 %5315 .
a8a 7t Az 7AIE 1593 309 3 AA A st
& AE* gho] o2 A 7hEd 3 o]} §E Hole
Z]*a‘ 3Tt

1_.

AENE A, 159 F a3 308 F Z3AAASY)
Spectrolino® A&t S 7} A[H9] L*a"h* 49l %
i 3 FFUAE e 2vh(Table 2).

LAk A8 A3 159, 183 30 5 ot faske
FdE BAoY AT R Fod Aol & Kol e &
(Figure 1). a*#< GR< 159 ¥ 7kt oy (

p
(0.05), 2 dAANHEEY TEE /93 HgtE Holx|
%ottt (Figure 2). WHH b*gt2 A1t Aol whe} f2ls)
A Z7kke ¢S BHY (Figure 3, p € 0.05).

2) Aok A H7}

2 Byt (p g 05)
304 714 A8 % PA, VL, RM, DL 283 UC &2
U (p € 0.05), PA, VL 18] RMzlol&=

391



CYBIX| RIS ZSEISIR: Vol, 33, No. 4, 2008

Table 2. Results of color change of resin cements, direct composite resin and indirect composite resin before and
after accelerating test

VL B 5’3.’81 (1.27) 54.02 (0.98) 52.37 (1.29)

a* -2.01 (0.16) -0.93 (0.25) -0.56 0.39)
b* 9.78 (0.76) 12.14 (0.64) 13.58 0.74)
RM L* 78.77 (0.14) 77.18 (0.20) 76.81 0.37
a* -0.16 0.11) 0.86 0.17) 1.7 (0.20)
b* 13.3 (0.51) 17.69 (0.59) 18.55 (0.37)
PA iy 58.54 (0.20) 58.23 (0.48) 57.2 (0.42)
a* 5.59 (0.72) 5.31 (0.80) 5.84 (0.80)
b* 19.1 (2.34) 22.08 (0.57) 23.03 0.79)
uc 19 59.91 {0.80) 57.36 (1.20) 56.56 (0.99)
a -1.81 (0.24) -1.31 (0.25) -1.44 0.47)
b* 3.56 (0.65) 10.66 (1.86) 13.68 (1.88)
DL L 50.74 (2.19) 51.42 (1.16) 50.21 (1.12)
a* -3.56 (0.45) -4.06 (0.40 -3.79 (0.65)
b* 2.16 (1.36) 7.04 (1.01) 9.36 (1.32)
GR L 54.39 (0.46) 54 (0.57) 54.55 (0.56)
a* -0.61 (0.24) 3.94 (0.95) 4.1 (0.96)
b* 4.43 (0.24) 9.81 (0.72) 10.66 (0.87)
TE L 58.76 (0.94) 59.13 (0.29) 58.52 (0.21)
a* -4.23 0.16) -4.53 (0.09) -4 (0.10)
b* 6.16 (0.29) 6.79 (0.79) 8.4 (0.38)

TE : Tescera Dentin, GR: Gradia, Standard deviations are in parentheses.
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Figure 1. Change of L* Value after accelerating Figure 2. Change of a* Value after accelerating test.
test.
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Figure 3. Change of b* value after accelerating test.
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Figure 4. Total color difference (4E*). Bar means
statistically significant difference between 1bdays

and 30days (p { 0.05)

Table 3. Total color difference (4E*) of tested resin cement, direct composite, indirect composite after 15days and

30days

S After 15d sD A&er'30 o <
2.74 -0.63 4.36
478 -0.85 5.93 -0.58
2.51 -0.59 3.59 -0.9
7.65 -1.52 10.7 -1.72
5.13 -0.79 7.37 -1.16
7.09 ~-1.15 7.85 -1.19
0.87 -0.62 2.36 -0.41
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