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ABSTRACT

PHYSICAL PROPERTIES OF DIFFERENT SELF-ADHESIVE RESIN CEMENTS AND THEIR SHEAR
BOND STRENGTH ON LITHIUM DISILICATE CERAMIC AND DENTIN

Hye-Jin Shin', Chang-Kyu Song?, Se-Hee Partk?, Jin-Woo Kim?, Kyung-Mo Cho*
'Department of Dentistry, Collage of Medicine, Ajou University

‘Department of Conservative Dentistry, Collage of Dentistry, Kangnung National University

The purpose of this study was to evaluate the physical properties of different self-adhesive resin cements
and their shear bond strength on dentin and lithium disilicate ceramic and compare these result with that
of conventional resin cement. For this study, four self-adhesive resin cements (Rely-X Unicem, Embrace
Wetbond, Mexcem, BisCem), one conventional resin cement (Rely-X ARC) and one restorative resin com-
posite (Z-350) were used. In order to evaluate the physical properties, compressive strength, diametral
tensile strength and flexural strength were measured. To evaluate the shear bond strength on dentin, each
cement was adhered to buccal dentinal surface of extracted human lower molars. Dentin bonding agent
was applied after acid etching for groups of Rely-X ARC and Z-350. In order to evaluate the shear bond
strength on ceramic, lithium disilicate glass ceramic (IPS Empress 2) disks were prepared. Only Rely-X
ARC and 7Z-350 groups were pretreated with hydrofluoric acid and silane. And then each resin cement was
adhered to ceramic surface in 2 mm diameter. Physical properties and shear bond strengths were mea-

sured using a universal testing machine.
Results were as follows

1. BisCem showed the lowest compressive strength, diametral tensile strength and flexural strength. (P< 0.05)
2. Self-adhesive resin cements showed significantly lower shear bond strength on the dentin and lithium
disilicate ceramic than Rely-X ARC and 7Z-350 (P 0.05)
In conclusion, self-adhesive resin cements represent the lower physical properties and shear bond
strength than a conventional resin cement. (J Kor Acad Cons Dent 34(3):184-191, 2009)
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1< ﬂ l% 71*«1 gz 1

o vlmgte A el Aol F84 & Wrletaat a4

AETo & 27t A3 7 AMES Rely-X Unicem
(3M ESPE, St. Paul, USA), Embrace Wethond
(Pulpdent, Oakland, USA), Maxcem (Kerr, Orange,
USA), BisCem (BISCO, Schaumburg, USA) 45& A}
s39 0 T:HXELQFL 7]9] total-etch system< O] &3
= gz A] HEQ Rely X ARC (3M ESPE, St. Paul,

USA) ¢} =8-g Bateal 7-350 (3M ESPE, St. Paul,
USA)& A} Hﬂt‘r. 2t A gel FAAAEL Table 1o v
ERAATH

2t MBS B HUHE Ak Figure 13 o] HE &

AlHIES] 2M & ithium disilicate ceramicZ} AFOFEIY LS M EtbetZte Blm

[o

FEE Astel 29 20709 AR xﬂxw S
74 Ang FUT —“F— celluloid matrix® 953 Aol Al
etz 1 2 1 kgfel 45S Fof 74T Cvﬂﬂﬂ & 3
[e=]

% 550 mW/em®©] i3S A8k =2 359
7] (XL 3000 3M ESPE, St. Paul, USA)& 40 %3+ #
T g 5] 24X B AdRolA Yol ATE JHE
100% Algrd B3st & ubs A|E7] (Z010, Zwick,
Ulm, Germany & ol g3t Hulstz 10 KN 21104

1 2% 0.5 mm® cross-head speed® &7, 7HQ
A, E5tEE 43190

3. Alojzlof| ot Motz 58
1) &[o}alH ] A
AT 309 el EAE 120709 AJoh-+4F
| 9l Aleke] slet A3 A E 243 ol 54 QT
T A Adgd] Baksle] AlHA R ALGeIT, 2| olE
A5y T wgg ofmde yrlor ¥ujstu, 55
sholl A7 (Acutom P-50, Struers, Copenhagen
Denmark) & AH&38le] §5 Aold & & A7 3 Anp]
ellA #600 gritel 2] 7hite] = #Ho|H & ol-&afe] &
old g HstA Aupstal FHTRE AHs ECEES A
Al AT SRS Bt

[e]
mlo W,

43} 9279 Rely-X

]o}/\]\i—% 207 =2 S
A= et |, Ao} A o] B23g Rely-X ARC
&} 7-350% 918k 7+ 2070 Ao} AlH 37% <14k
(Scotchbond™ Etchant, 3M ESPE, St. Paul, USA)&
Abglol 15 27b AR T 15 27 eAskaL A A%
&t 5 Aol A=A (Adper™ Single Bond, 3M ESPE,
St. Paul, USA)E 5 ¥l &=x8tzn €24 F3F712 10
R I

[e]

/4

7 BOmm

507w

compressive strength

diametral tensile strength

3 point bending strength

Figure 1. Schematic drawing of moulds
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Table 1. Composition of materials used in this study

Group

Type

Filler %
(by Wt.)

Composition

Rely-X Unicem

Dual cure

Powder : glass powder, silica, calcium hydroxide, pigment,

substituted pyrimidine, peroxy compound, initiator

(3M ESPE, St. Paul, Self-adhesive 70 S 1 ohosshore ester. dimethacrvlat
USA) resin cement Liquid : methacrylated phosp .0.1”1C ester, dimethacrylate,
acetate, stabilizer, initiator
Embrace Wetbond Dual cure urethane methacrylate monomer,
(Pulpdent, Oakland, Self-adhesive 67 mono-2-methacryloyloxy ethyl, glass filler,
USA) resin cement BA-30, sodium fluoride
GPDM, co-monomers (mono-, di-, tri-functional methacrylate
Maxcem Dual cure ) e J vt
(Kerr, Orange, USA) Self-adhesive 79 monomers), proprietary se cur.mg redox activator,
. camphorquinone, stabilizer, barium glass fillers,
resin cement N
fluoroaluminosilicate glass fillers, fumed silica
BisCem Dual cure Bis (Hydroxyethyl methacrylate) phosphate
(BISCO, Schaumburg, Self-adhesive 60 Tetraethylene glycol dimethacrylate
USA) resin cement Dental glass
Rely-X ARC Dual cure
(3M ESPE, St. Paul, Total-etch 68 Bis-GMA, TEGDMA, zirconia/silica filler
USA) resin cement
7350 1 :
Light cure Bis-GMA, TEGDMA. UDMA,
(3M ESPE, St. Paul, restorative 79

Zirconia/silica filler

USA) composite resin

GDPM : Glycerol dimethacrylate dihydrogen phosphate

Bis-GMA ; 2,2 -bis(4-(2-hydroxy-3-methacrylyloxypropoxy)phenyl) propane
TEGDMA ; Triethyleneglycol dimethacylate

UDMA : Urethane dimethacrylate

Table 2. Handling methods of the resin cement

Group Procedure

Rely-X Unicem
(3M ESPE, St. Paul, USA)

Activate the capsule for 2s and mix it for 10s
(Rotomix, 3M ESPE)

Embrace Wetbond Mix the base and catalyst though the automix
(Pulpdent, Oakland, USA) dual-barrel syringe
Maxcem Mix the base and catalyst through the automix
(Kerr, Orange, USA) dual-barrel syringe
BisCem Mix the base and catalyst though the automix

(BISCO, Schaumburg, USA) dual-barrel syringe

Pretreatment
Acid etching for 15s,
(37% phosphoric acid:Scotchbond™ Etchant, 3M ESPE)
Rinse for 10s, apply two consecutive coats of adhesive
(Adper™ Single Bond, 3M ESPE)

Cementation

Rely-X ARC
(3M ESPE, St. Paul, USA)

Mix the base and catalyst paste for 10s
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ot QAT AL g7 AMEE 7 2Ake A A AL
2 Z% (Table 2)38le] F&o FU3 TS celluloid
matrix® WS delelA AeE71R 1 kefY] 5S F
of g AL HEE len 40 27 35 *]7]"
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2 rE o

4) AAFR e 24

AT L testing jigel IAA7] 31 W A 87 S o] 481
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1) Ceramic A3 9] 4]

Lithium disilicate glass ceramic €1 IPS Empress 2
(Ivoclar-vivadent, Schaan, Liechtenstein)Z AH&-s%l
o 47 10 mm x %0] 3 mme} 94 ABE 2t 7Y
20714 12008 AL, BA71e) 43el] Sl
EERER LS FEEEBEREFSEE

2) Ceramic 9|7

BE A A #600 grit A2 Fhulo] = o] 3
2 Antstar A H e 5 50 sm 2719) aluminium oxide®
air-abrasion A4g& a4t A7F A& g2 AHETS
Az Al Alell wel Al AA S AdaA] %39}9_
Rely-X ARC$} 7-350& 918 7+ 20709} A|H & 5% B4
(IPS ceramic etching gel, Ivoclar- Vivadent Schaan,
Liechtenstein) .2 20 27F 2H-2 & 2542 A3 8la
Ax8% . Rely-X Ceramic Primer silane coupling
agent (3M ESPE, St. Paul, USA)E =33l 5 27¢

Az & Smgle Bond (3M ESPE, St. Paul, USA) &
W ALA E¥3la b 24 Azt

3) Algaze A3
A% 2mm X ¥°] 3 mm YEAY HIE 78L& A
Hel AAwe] AAIZ L e AWMEES A Ak A
2 23 (Table 2)8te] Fo] F+U& thg celluloid
matrixE A A FatErl= 1 kefd] 8-S F
I
A

J

1
of e AV HmF st g4 FEPIR 40 23
T & 24 AR ERt deolA de] Agd gy

100% g ieel] Batatsict,

4) AALEe 54
AlH S testing jigdl] A7) ¥
AatE 10 KN 2494 1 29 0.5 mm9 cross-
head speed® ZA3HAIH F-Hof At & 7l5lo] AldAl &
7F ERlE e AR A AR EE S 6kt

s 49713 o] il

b. A=A

SPSS Ver 12.0 (SPSS Inc., Chicago, USA)S AH&-5}
o} 95% F-ol4Fo) A One-way ANOVA test® #4181
o1 Scheffe test® AFEAA slo] 72+ Al@A B9 =7}
DO E, FZE 9 Aopdat EAA A g
A ] it B wslsl.

O.

= J—ﬂ

AR & AR, 2 AANE, F5 dwel 3
T2} ¥EHAE Table 3 o YeERIT

WELEAA Biscemo] 7Hg &

( 0.05), Maxcem< A&t X} b %

Rely-X ARC9} 7-350 2o} v gk

AR =AM E Biscemo] 7H @

(P ( 0.05), Embrace Wetbond”} t}2 A &E0] 1 OH =
7 9q

L S HYY (P(0.05). 234 % 9A] Biscemo| 7H
e g Eolom A A3 gzl Al ET} Rely-X ARC
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7V =& 32 Biscem©] 7MY @2 32 YRS A
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Table 3. Physical properties of resin cements

Compressive strength

Diametral tensile strength Flexural strength

o Mean (Mpa)  SD Mean (Mpa)  SD Mean (Mpa)  SD
Biscem 20 191.86° 26.25 26.86 3.88 42.75° 6.86
Embrace Wetbond 20 284.51° 25.22 70.45° 13.49 82.27 8.29
Maxcem 20 301.48¢ 10.24 43.80" 5.53 83.72 20.14
Rely-X Unicem 20 230.18 1'4‘95 31.83° 3.79 75.10° 9.15
Rely-X ARC 20 296.99* 14.19 46.88 3.34 124.07 10.80
7-350 20 316.20° 51.38 50.60° 7.00 126.48° 23.16

Groups with the same superscripts are not statistically significant.

Table 4. Shear bond strength of resin cements on dentin

(n) Dentin
Mean (Mpa)  SD
Biscem 20 3.15° 2.32
Embrace Wethond 20 444" 1.2
Maxcem 20 3.35% 1.7
Rely-X Unicem 20 5.88 2.48
Rely-X ARC 20 16.90° 4.23
Z-350 20 16.51" 6.99

Groups with the same superscripts are not statistically

significant.

Rl dubd oz Arb H3 Y7 AlHMEZ} Rely X
ARC ¥ Z-3500] vla] +94 IA F2 ZEE YEA
o Maxceme| Biscem< |98 vy z] 27k A& 97
AMERT ve Ans (P ( 0.05) el Biscem,
Rely-X Unicem, Embrace Wetbond 7rell&= 544 2
A& YEiA &gttt (P) 0.05).
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Table 5. Shear bond strength of resin cements on ceramic

(n) Ceramic
Mean (Mpa) ~ SD

Biscem 20 11.11* 2.13
Embrace Wethond 20 13.50° 1.64
Maxcem 20 8.59° 1.76
Rely-X Unicem 20 12.92° 1.34
Rely-X ARC 20 44 81¢ 5.44
7350 20 37.61° 7.19
Groups with the same superscripts are not statistically
significant.
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