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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 Z-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 Z-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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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 Liouid hacrvlated bhosohord dimethacr]
USA) resin cement iquid - methacrylated phosphoric 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 ) ) eui q )
(Kerr, Orange. USA) Self-adhesive 79 monomers), proprietary self-curing redox activator,

. camphorquinone, stabilizer, barium glass fillers,
resin cement

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
27350 Light cure Bis-GMA, TEGDMA, UDMA,
(3M ESPE, St. Paul, restorative 79 o

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
(Pulpdent, Oakland, USA)

Mix the base and catalyst though the automix

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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Table 3. Physical properties of resin cements

(n)
Mean (Mpa)  SD

Compressive strength

Diametral tensile strength
Mean (Mpa) SD

Flexural strength
Mean (Mpa)  SD

Biscem 20 191.86° 26.25
Embrace Wetbond 20 284.51¢ 25.22
Maxcem 20 301.48* 10.24
Rely-X Unicem 20 230.18 14.95
Rely-X ARC 20 296.99 14.19
7-350 20 316.20° 51.38

26.86" 3.88 42.75" 6.86
70.45° 13.49 82.27 8.29
43.80° 5.53 83.72° 20.14
31.83 3.79 75.10° 9.15
46.88 3.34 124.07 10.80
50.60° 7.00 126.48° 23.16

Groups with the same superscripts are not statistically significant.

Table4. Shear bond strength of resin cements on dentin

() Dentin
Mean (Mpa)  SD
Biscem 20 3.15° 2.32
Embrace Wetbond 20 4.44° 1.2
Maxcem 20 3.35% 1.7
Rely-X Unicem 20 5.88* 2.48
Rely-X ARC 20 16.90° 4.23
7-350 20 16.51° 6.99

Groups with the same superscripts are not statistically

significant.
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Table 5. Shear bond strength of resin cements on ceramic

() Ceramic

Mean (Mpa) SD
Biscem 20 11.11° 2.13
Embrace Wetbond 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
7-350 20 37.61° 7.19

Groups with the same superscripts are not statistically
significant.
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o ol tiet AHAFAEE S4sta 7|9 Yzl AMES} vlwste] I F-84S LotEuat st Aot Ad
F A2 g3 A EZE Rely-X Unicem, Embrace Wetbond, Maxcem , BisCem<, 2T 2.2& 7]&2] g7 Al

¢l Rely-X ARC , 758 Hqu71Ql Z-3502 AH&atsict. 2 dl7 AMES] &7 H71E 96t HEE F8 2 o] &at]
A& At v AlE7]E o] gdte] dEA T, AR, 230 EE S48 IPS Empress 2 2 Aol AlA
o] A ZALS] AAHZE Rely-X ARCTZ Z-350l| 5t AA 2 & Al F 2 AMIES Fatsta AGAIAEE 54613

A8 A= oS 2

1. A7F 43 g7 A[RIES] Bisceme©] 7H w2 A

2. A7F A2 Gzl AlHES] Aold 9 Al gk ARARREE 719 HZ1 ARE Hg)] o4 QA R #tE JE

Wt (P<0.05).

oo A#E & wf 27t HE Xl AMEE 7]1&Y] #X AME v &4 Jd 9 Aobd D lithium disilicate

ceramicoll i3t AHAIFert dojx= Ao AlgH

i

FQE] : A7 Gzl ARE, 93] AES] B4, AR A=
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