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Evaluation of mechanical properties of several dual-cure resin cements

by curing modes

Soo-Yeon Kim, Se-Hee Park, Jin-Woo Kim, Kyung-Mo Cho*
Department of Conservative Dentistry, College of Dentistry, Gangneung-Wonju National University, Gangneung, Republic of

Korea

Purpose: The purpose of this study was to evaluate the mechanical properties of several dual-cure cements by different curing
modes. Materials and Methods: One resin-modified glass ionomer cement (FujiCEM 2), two conventional dual-cure resin cements
(RelyX ARC, Multilink N), and two dual-cure self-adhesive resin cements (RelyX U200, G-CEM LinkAce) were used. To evaluate
the influence of the curing methods, each cements divided into four conditions (n = 20); Condition 1: self-curing for 10 minutes,
Condition 2: immediate after 20 seconds light-curing, Condition 3: 24 hours after self-curing, Condition 4: 24 hours after light-
curing. The compressive strength and diametral tensile strength were measured with a universal testing machine. All data were
statistically analyzed using t-test, one-way ANOVA and Scheffe’s test. Results: The results showed the compressive strength and
diametral tensile strength after 24 hours in all curing modes were higher than immediate except RelyX ARC light-cured and Multilink
N light-cured. The FujiCEM 2 showed lowest values (P < 0.05). Conclusion: The outcome was cement-depend, but there is no
significant difference about compressive strength and diametral tensile strength between dual-cure self-adhesive resin cements and
conventional resin cements. And this result will be used as a base line data selecting resin cement for favorable long-term prognosis.

(J Dent Rehabil Appl Sci 2015;31(1):1-9)
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Table 1. Composition of materials used in this study

Material Manufactures

Type

Composition

FuiCEM 2 GC

RelyX U200 3M ESPE

RelyX ARC  3M ESPE

Multilink N Ivoclar Vivadent

G-CEM GC
LinkAce

Resin-modified
glass ionomer

Dual-cure
Self-adhesive

Dual-cure
conventional

Dual-cure
conventional

Dual-cure
Self-adhesive

Paste A: Alumino-fluoro-silicate glass (amorphous), Hydroxyethyl
methacrylate, Dimethacrylate, Bis(4-methacryloxy ethoxyphenyl)pro-
pane (Bis-MEPP), Silicon Dioxide, pigment

Paste B: Polyacrylic acid, Distilled water, Silicone dioxide, Initiator

Base paste: Methacrylate monomers containing phosphoric acid
groups, Methacrylate monomers, Silanated fillers, Initiator components,
Stabilizers, Rheological additives

Catalyst paste: Methacrylate monomers, Alkaline (basic) fillers, Silanated
fillers, Initiator components, Stabilizers, Pigments, Rheological additives

Paste A: Silane treated ceramic, Triethylene glycol-glycidyl methacrylate
(TEGDMA), Bisphenol glycidyl methacrylate (Bis-GMA), Silane treat-
ed silica, Functionalized dimethacrylate polymer, Triphenylantimony
Paste B: Silane treated ceramic, Triethylene glycol-glycidyl methacry-
late (TEGDMA), Bisphenol glycidyl methacrylate (Bis-GMA), Silane
treated silica, Functionalized dimethacrylate polymer, 2-benzotriazolyl-
4-methylphenol, Benzoyl peroxide

Base + Catalyst: Dimethacrylate, 2-hydroxyethyl methacrylate (HEMA),
Barium glass filler, Silicon dioxide filler, dibenzoyl peroxide, Ytterbium
trifluoride, Catalysts, Stabilizers, Pigments

Paste A: Fluoro-alumino-silicate glass, Urethanedimethacrylate, Di-
methacrylate, Silicon dioxide, Initiator, Inhibitor, Pigment

Paste B: Silicon dioxide, Urethanedimethacrylate, Dimethacrylate, Ini-
tiator, Inhibitor

Data from manufacturers’s websites and/or product catalogs.

Table 2. Experimental groups of this study

Cement Experimental condition
FujiCEM 2 Immediate  Self-cured (a = 20) I mylar stripQ 2 €& F FEBOR FE thy LED
24 hr Self-cured (n = 20) FEY71(G-Light, GC Co)E o] &5t £ FHH
RelyX U200 Immediate  Self-cured (n = 20) of Z+zt 20%7F BESHelicth ZA] FEge =gt
Light-cured (n = 20) ol g 7 Hl2 FEE FHIGIL, 2442 FEFLE
i w020 LEDAEYFAAEUS FUU 209 B0 2
ight-cured (n = iy a6 = o =] = = =
RelyX ARC Immediate  Self-cured (n = 20) :—1353 SOIATIERS IR AR A ARE S
Light-cured (n = 20) T
24 hr Self-cured (n = 20)
Light-cured (n = 20) 4. 7|1AH EE &8
Multilink N Immediate  Self-cured (n = 20)
Light-cured (n = 20) Al H & testing tableol| &2 F 11 T AY7|(RB-306,
24 hr Self-cured (n = 20) R&B Inc., Dacjeon, Korea) S 0] &3} Z|ta}E 1 KN

G-CEM LinkAce Immediate

24 hr

Light-cured (n = 20)

O] ZAAM 18T 0.5 mm9] cross-head speed2 A|H

Self-cured (n = 20)

Light-cured (n = 20)

E7} shgsls AE7 HoE ) S SRS &

Self-cured (n = 20) ERES RJBBEE v 42t FAol et

Light-cured (n = 20) Megapascal (MPa) 2 A 4Fs} e},
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Compressive strength = 4p/ nd
o714 p 7Hl Rl AT )0l AL, de 78 AlE 9
217} (mem) | .
Diametral tensile strength = 2P/nDT
o1714 P& 7R T N), D AlE 2] 27 (mm),
T+ AlH e F7 (mm)o]tt.

5. 57| 24

SPSS Ver 21.0 (SPSS Inc., Chicago, IL, USA)E AF&
sto] 7 BRAHIN EUT ARES] FEUl o
£ GEUne PHIRAES e BB, 7}
ARIEZRS] FEZ ot IHRJIBEEE 95% o5
oAl One way ANOVA testZ & ']6]-9,\3 o i, Scheffe’s
test® AR AR

21t

i RelyX ARCE] FF Y} Muldlink N
AR E AL RelyX ARCS] FEFHS
ZoHa oA 24A|7HE] ERE 25}
ST H S 3hE HolRrhTable

S|
) ol A RHE @ A GEE 7

ZrollA HRGst F 2010l 2 =MQl Fujicem
7 AR Rt Y 22 48 ARk <
.05, Table 5, 6).

Jé S oA = RelyX ARC A}71EE RelyX ARC
Z=¢t Muldlink N XF7}EgH Multilink N 33-358hof| A

ZRAZ| W2 Z= v nA] BAF SR §gt xto]
AT 24A|7F E] ThE B3hab o)A ERSF ot &7}
T+ RelyX ARC, Multilink N, G-CEM LinkAceol| A %

o>* nP‘

Table 3. Compressive strength of several cements according to curing modes and measured time [Mean (MPa) and Standard

deviation)]

Group N Immediate 24 hr
FujiCEM 2 Self-cured 20 64.15 £ 4.37 203.10 £ 45.85
RelyX U200 Self-cured 20 220.50 £ 57.29 362.55 £ 44.96

Light-cured 20 360.30 £ 49.73 407.65 £ 47.54
RelyX ARC Self-cured 20 430.45 £ 50.24 463.45 £ 57.94
Light-cured 20 478.75 £ 21.42 467.45 £ 47.13
Multilink N Self-cured 20 500.95 + 62.71 511.65 £ 61.89
Light-cured 20 542.40 = 49.95 511.25 £ 78.73
G-CEM LinkAce Self-cured 20 498.70 £ 53.23 580.75 + 40.62
Light-cured 20 430.40 £ 56.63 559.05 + 53.88

Table 4. Diametral tensile strength of several cements according to curing modes and measured time [Mean (MPa) and
Standard deviation)]

Group N Immediate 24 hr
FujiCEM 2 Self-cured 20 10.20 = 2.21 26.65 * 6.12
RelyX U200 Self-cured 20 15.15 + 3.84 49.80 * 6.44

Light-cured 20 62.55 £ 10.93 76.20 £ 11.41
RelyX ARC Self-cured 20 60.75 £ 11.46 86.55 + 11.92
Light-cured 20 88.85 £ 8.01 88.60 + 16.10
Multilink N Self-cured 20 77.60 £ 25.00 88.05 £ 7.94
Light-cured 20 97.25 £ 15.78 104.70 £ 8.62
G-CEM LinkAce Self-cured 20 73.35 £ 16.48 111.45 £ 15.61
Light-cured 20 77.75 £ 17.88 109.90 + 14.04

] Dent Rehabil Appl Sci 2015;31(1):1-9
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Table 5. Scheffe’s test result of compressive strength in inter-cements according to same curing mode and measured time

[Mean (MPa)]
Immediate 24 hr
N Self-cured Light-cured Self-cured Light-cured

FujiCEM 2 20 64.15" - 203.10" -
RelyX U200 20 22250 360.30" 362.55" 407.65"
RelyX ARC 20 430.45° 478.75° 463.45° 467.45"
Multilink N 20 498.70° 542.40° 511.65° 511.25°

G-CEM LinkAce 20 500.95" 430.40" 580.75" 559.05°

Means followed by superscript letters are significantly different (P < 0.05) cements, representing same curing mode (vertical comparisons).

Table 6. Scheffe’s test result of diametral tensile strength in inter-cements according to same curing mode and measured

time [Mean (MPa)]
Immediate 24 hr
N Self-cured Light-cured Self-cured Light-cured
FujiCEM 2 20 10.20° 26.65"
RelyX U200 20 15.15" 62.55" 49.80 76.20"
RelyX ARC 20 60.75" 88.85" 86.55° 88.60"
Multilink N 20 77.60° 97.25° 111.45¢ 104.70°
G-CEM LinkAce 20 73.35" 77.75° 88.05° 109.90°

Means followed by superscript letters are significantly different (P < 0.05) cements, representing same curing mode (vertical comparisons).

Table 7. Scheffe’s test result of compressive strength in intra-cements according to different curing mode and measured

time [Mean (MPa)]
RelyX U200 RelyX ARC Multilink N G-CEM LinkAce
Immediate  Self-cured (n = 20) 220.50° 430.45" 500.95 498.70°
Light-cured (n = 20) 360.30 478.75" 542.40° 430.40°
24 hours Self-cured (n = 20) 362.55 463.45" 511.65 580.75°
Light-cured (n = 20) 407.65° 467.45* 511.25 559.05°

Means followed by superscript letters are significant difference (P < 0.05) in different curing mode (vertical comparisons).

Table 8. Scheffe’s test result of diametral tensile strength in intra-cements according to different curing mode and measured

time [Mean (MPa)]
RelyX U200 RelyX ARC Multilink N G-CEM LinkAce
Immediate  Self-cured (n = 20) 15.15° 60.75" 77.60° 73.35"
Light-cured (n = 20) 62.55¢ 88.85" 97.25 77.75
24 hours Self-cured (n = 20) 49.80" 86.55" 88.05™" 111.45
Light-cured (n = 20) 76.20° 88.85" 104.70° 109.90

Means followed by superscript letters are significant difference (P < 0.05) in different curing mode (vertical comparisons).
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