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Table 1 Composition of each resin cement, chemical composition, percent filler by volume and by weight and
initial pH
Product Type Chemical composition % Filler by Initial
(Manufacturer) Vol Wt pH
Nexus3™ Light-cured/  Alkyl dimethacrylate resins; 47 70 N/A
(Kerr Corporation) dual-cured benzene sulfinic acid sodium
resin cement monomers of methacrylic salt
acid esters, Ba—-Al-borosilicate
glass
Maxcem Elite™ Self-etching,  Filler : Barium, 46 69 2.5
(Kerr Corporation) self-adhesive  fluoroaluminosilicate glass, fumed
dual-cured silica
resin cement Resin: Multifunctional DMAs,
GPDM, proprietary Redox
initiators and photoinitiators
Variolink® Veneer Light-cured dimethacrylates, silicon dioxide, 40 N/A N/A
(Ivoclar Vivadent) resin cement ytterbium trifluoride
RelyXTM Unicem Self-etching, Glass powder, silica, calcium N/A 72 2.1
(3M-ESPE) self-adhesive hydroxide, initiators, substituted
dual-cured pyrimidine, peroxy compound
resin cement Liquid: methacrylated phosphoric
esters, acetate, dimethacrylate,
TEGMA
RelyXTM Veneer Light-cured Bis-GMA,TEGDMA 47 66 N/A

(3M-ESPE) resin cement
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Table 2  Irradiation time of each resin cement proposed by manufacturers.
Product Light Intensity Irradiation Time
(mW/cm?) By manufacturer (s) DEMI (s)
Nexus3™ =400 20 5
(Demi/L.E.Dematron II-5 s
L.E.Demetron I/Optilux 501-10 s)
Maxcem™ Elite =400 20 10
(Demi/L.E.Dematron II-10 s
L.E.Demetron I/Optilux 501-20 s)
RelyX™ Veneer > 400 30 15
(40: Dark/Opaque shade) (20)
RelyX """ Unicem Aplicap 400 20 10
Variolink® Veneer 400 30 15

a8 “wnm 1. ﬂfmm?ﬁu%ywmm@ﬁl,@Lﬁnsﬁgﬂﬁmmmmﬂﬁg@ Foaflnsduneun uiauataw 9 lasld activator
nawAlganau 2 Aunituanilliugaariesiuaiany (RotoMix: 3M) 1lwaan 15 3undt newiiudl lu capsule
applier tedatiuusluuunnaaiivinl

2. WHUTNUATIALNAY BegUuuL LLuumwaﬂEmvjﬁl%ﬂmm"émﬁﬂumm N (NX3, Maxcem) Az
Foafinnsan un 3 auusniiclilszainns 1 muRiunsteuian i uanwieandmusienada dldidhAusaan

Notice 1. RelyXTM Unicem Aplicap has to activate capsule before light-curing by press the activator 2 sec, then

place in amalgamator (RotoMix; 3M) 15 sec. Take the capsule into capsule applier for apply into plastic plate.

2. 2-Syringe Dual-cured resin cements (NX3, Maxcem) which use mixing tip, have to discard early

mixing cement about 1 cm before apply into plastic plate.
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Fig. 2 Graph shows compare mean of AE™ of each resin cement which immersed in distilled water. Light-shade
(left) and dark-shade (right).
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and dark-shade (right).

Graph shows compare mean of AE" of each resin cement which immersed in red wine. Light-shade (left)
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Table 3

water or red wine with self-adhesive resin cements (MxD or RuD).

Compare Mean of AE™ of each conventional resin cement and each shade which immersed in distilled

Time
Brand Shade Solutions 10 Days 20 Days 30 Days 60 Days 90 Days
AE,” (SD) AE," (SD) AE,” (SD) AES" (SD) AE,” (SD)
NxL clear water 1.68 (0.81)" 2.26 (0.90)%** 1.91 (0.97)%** 2.31 (0.90)*"* 2.36 (0.83)% "
wine 26.74 (3.63)"+ 35.55 (3.22)"** 38.68 (2.99)" 39.68 (2.58)" " 38.77 (2.81)""7
WO water 1.59 (0.9)** 2.20 (0.79)"" 1.63 (1.16)*F 2.58 (0.71)%** 2.10 (0.85)"
wine 33.08 (2.97)" 37.79 (2.88)"** 39.32 (1.46)"+* 40.28 (1.65)"* 39.85 (1.96)"
NxD clear water 2.14 (0.37)* 0.62 (0.38)*** 0.69 (0.22)%** 1.00 (0.35)%** 1.20 (0.36)%**
wine 48.16 (4.27)77F 55.90 (2.24)""F 58.55 (1.65)""* 58.32 (1.85)""* 56.88 (1.05)""F
WO water 0.59 (0.13)*"* 1.74 (0.20)"** 1.57 (0.16)™** 1.29 (0.24)%** 1.82 (0.30)"
wine 50.60 (4.52)** 53.33 (4.29)"** 56.63 (3.02)"" 55.26 (3.19)"** 55.28 (2.94)"**
RvL TR water 3.04 (0.13)*** 3.22 (0.11)%** 2.90 (0.25)%** 2.92 (0.14)% 3.00 (0.18)™**
wine 20.20 (6.24)"** 33.24 (2.13)"% 34.10 (1.30)"** —36.55 (1.08)"** 38.23 (0.91)%*
WO water 2.87 (2.67)*" 3.29 (3.13)** 2.87 (2.71)*% 2.80 (2.46) 2.85 (2.68)
wine 21.85 (8.49)""7 32.86 (4.25)""F 34.71 (3.50)""F L39.31 (3.09)""" 40.11 (2.20)%
VvL Mo water 2.50 (0.36)" 1.40 (0.48)"** 1.54 (0.32)%** 1.95 (0.56)™** 2.18 (0.47)%"*
wine 17.23 (1.59)"%* 25.53 (2.59)"** 28.30 (2.85)"** 30.85 (3.34)"** 35.54 (2.93)"*F
H+3 water 2.15 (1.02)** 2.29 (0.33)%** 2.24 (0.94)*" 2.73 (1.00)™** 2.73 (0.58)%"*
wine 20.30 (6.72)"** 28.03 (1.97)"** 30.01 (1.56)* —35.22 (1.61)"*F 37.77 (1.87)"
MxD clear water —3.83 (0.40) —5.50 (0.51) —5.54 (0.43) —5.89 (0.73) —7.32 (0.69)
wine +41.49 (4.70) - 53.41 (2.19) -54.53 (2.24) -54.33 (3.08) +55.41 (1.85)
WO water —1.98 (0.40) —2.63 (0.36) |;—2.85 (0.39) |;—3.85 (1.20) [—4.44 (0.63)
wine T53.14 (5.16) —58.40 (4.32) 59.29 (4.45) 60.49 (4.10) 61.86 (3.64)
RuD TR water —2.28 (1.03) — 4.71 (1.81) —6.28 (2.14) —9.64 (2.19) —11.88 (1.87)
wine +38.71 (2.28) L 40.56 (1.92) +37.96 (2.68) F43.16 (2.76) F46.19 (1.17)
OA3 water [—0.84 (0.25) —0.90 (0.39) [—0.84 (0.23) [—1.73 (0.20) [—2.06 (0.23)
wine 31.72 (3.56) —24.90 (3.68) 29.80 (2.21) 31.48 (2.93) 37.46 (4.55)
da “anm

* A Sﬁmum"luﬂ@ummu = LL@J.I’]’J‘LI‘IA Lufmmu’mﬂu Nmmamm AE* sinanu MxD ~1 LLﬂ.ﬂJ']fJ‘U‘u el ’]ﬂm’mﬂ 06 (p-value <0.05)

*Fa mwumﬁluﬁ@mamu il LL@“]J’VJ‘]JLL LN@LL’]]u’]ﬂ@u Nmm@wm AE* pnenu RuD ~1 Lm"mfmu agneNly ﬂﬂmﬂma 06 (p-value <0.05)
* Fe mwwﬂumummw il LL@"‘H']Q‘IJLL LN@LL‘ﬂ‘JuLLW vammm AE* pnenu MxD ~1 LL@"‘H"IQ’]JLL RN ’W’WELW]N 0 (p-value <0.05)
“+fa mmum”Lumqumm il memfruu LN@LLﬂquLLm ;Jmm@mm AE* fnany RuD ~1 menww AT RENNd ﬁﬂmmq mm (p- value<o 05)
[ Aa Aaduwes AE” umwmmmwmam AeTiusriafeaiy uill 17aTaeReil WAk mamu'lummmmm uu :umﬂﬂ@ﬂuuﬂm LBIN
ANaNUaEaNle ’]ﬂﬂ.l‘VﬁQ om (p<0.05)

ETUT LN URLARZHARATUN TuLARE ™ Nﬂ’W?Lﬂ@EIuLL‘]J@Q Lu@wﬂuu’m@uu@ﬂmﬂquumamwuﬂ ’]Pm.l‘l/ﬂ\i Sﬁﬂqn'ﬂmmm (p<0.05)

Note

* is Conventional resin cements both clear and white opaque shade (in distilled water) have significantly different mean of AE" from MxD

(p-value <0.05)

“*is Conventional resin cements clear and white opaque shade (in distilled water) have significantly different mean of AE" from RuD

(p-value <0.05)

* is Conventional resin cements both clear and white opaque shade (in red wine) have significantly different mean of AE* from MxD (p-value <0.05)
**is Conventional resin cements clear and white opaque shade (in red wine) have significantly different mean of AE” from RuD (p-value <0.05)

[ are mean of AE” of resin cement which have same brand and immersed in same solution, but different shade have significantly different mean
of AE" (p<0.05)
Resin cements (different brand and shade) immersed in distilled water have significantly lower mean of AE” than immersed in red wine (p<0.05)
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in distilled water.

Graph shows compare mean of AE™ of each resin cement which have different colors and times immersed
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Abstract

Objective The purpose of this in vitro study was to evaluate color stability of resin cements which

have different compositions and shades after immersed in different solutions and various times.

Materials and methods Six resin cements of 2 shades (clear and white opaque) of each product, 4
conventional: Nexus 3 light-cured (NxL); Nexus 3 dual-cured (NxD); RelyX Veneer light-cured
(RvL); Variolink Veneer light-cured (VvL) and 2 self-etch-self-adhesive : Maxcem Elite dual-cured
(MxD) and RelyX Unicem Aplicap dual-cured (RuD), were used. Twenty round disk specimens (12
mm in diameter, 0.8 mm in height) in each group were prepared. The initial color of each specimens
was assessed as baseline color using spectrophotometer (Ultrascan XE, Hunter Lab, USA). Then
specimens of each group were divided into 2 subgroups and were immersed in distilled water or red
wine at 37°C. After 10 20 30 60 and 90 days, the color changes of resin cement were evaluated

comparing to baseline color as AE”. Data were analyzed using 3-way ANOVA.

Results Color change (AE'X—) of each resin cement was increased when time of immersion in distilled
water or red wine was longer. When resin cements were immersed in distilled water, color changes
from low to high were NxD, VvL, NxL, RvL, MxD, RuD respectively in the clear shade and RuD,
NxD, NxL, VvL, RvL, MxD respectively in the white opaque shade. When resin cements were
immersed in red wine, color changes from low to high were VvL, RvL, NxL, RuD, MxD, NxD
respectively in the clear shade and RuD, VvL, RvL, NxL, NxD, MxD respectively in the white opaque
shade.

Conclusion Color stability of resin cements immersed in different solutions was varied among
products in different times. From this study, light-cured resin cements had more color stability than
dual-cured and self-etch, self-adhesive resin cements (except RuD white opaque shade). Clear shade
resin cement tended to change in color more than white opaque shade. Resin cements immersed in red

wine showed higher color change than those in distilled water.
(CU Dent J. 2015;38:35-50)

Key words: cement, color change; color shade of resin cements, color stability; distilled water;

immersed in distilled water; immersed in red wine; red wine; resin cements
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