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Abstract 
 The purpose of this study was to compare 

the shear bond strength between a new self-

adhesive resin cement (RelyX™ U200) and 

human dentin with the multi-step resin cements 

(Variolink® N,  Multilink® N) and the con-

ventional self-adhesive resin cement (RelyX™ 

Unicem). Thirty-four third molars were sectioned 

into half from mid-mesial to mid-distal and their 

external surfaces ground to expose  dentin. They 

were then divided into four groups of seventeen 

by type of resin cements: Variolink® N with 37% 

phosphoric acid and Excite® DSC, Multilink® N, 

RelyX™ Unicem, and RelyX™ U200. Resin 
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(p<0.05)

(8.3±3.7 

MPa)

(20.1±8.1 MPa)

(15.8±6.8 MPa)

(12.6±4.2 MPa)

composite rods were bonded to each group with 

the different resin cements. All specimens were 

stored in 37°C distilled water for 24 hours, then 

fifteen specimens from each group were loaded 

in the Universal Testing Machine for shear bond 

strength test. The failure surfaces of resin 

cements and dentin were examined using a light 

stereomicroscope. Statistical analysis of the 

mean shear bond strength were performed by 

One-way ANOVA and the Tukey multiple 

comparison test (p<0.05). Two specimens of 

each group were determined for resin-dentin 

interface by SEM evaluation. The results of this 

study found that the mean shear bond strength of 

RelyX™ U200 group was the lowest (8.3±3.7 

MPa) and significantly lower than Multilink® N 

group (20.1±8.1 MPa) and Variolink® N group 

(15.8±6.8 MPa) but not different from RelyX™ 

Unicem group (12.6±4.2 MPa). The failure mode 

mostly was adhesive failure between resin 

cement and dentin. In conclusion, the mean shear 

bond strength of a new self-adhesive resin 

cement (RelyX™ U200) was lower than the 

multi-step resin cements, but not different from 

the conventional self-adhesive resin cement. 

Multilink® N showed the highest mean shear 

bond strength. 
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(resin cement with total etched 

adhesive system)

(Variolink® N, Ivoclar Vivadent, Liechtenstein)

(Nexus 3, Kerr, USA)

(Rely X™ ARC, 3M ESPE, Germany)

(resin cement with self-etched adhesive 

system) (Multilink® N, 

Ivoclar Vivadent, Liechtenstein)

(Panavia® F 2.0, Kuraray, Japan)

(self-adhesive resin 

cement)

(RelyX™ Unicem, 3M 

ESPE, Germany) (SpeedCEM™, Ivoclar 

Vivadent, Liechtenstein)

(dentin)

(multi-step resin cement)

(enamel)

(RelyX™ U200, 3M ESPE, 

Germany)

(Thymol)

(mid-buccal and mid-lingual surface)

(Grinder polisher

MoPao™ 160E)

Figure 1 Specimen was prepared completely. 

(phosphoric acid)

(Excite® DSC, Ivoclar 

Vivadent, Liechtenstein)

(Universal Testing Machine, 
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Figure 2 Diagram of manipulation methods of each resin cement bonded between dentin and resin 

composite rods. 

Instron® 5566; Instron Limited, Thailand)

(light stereo microscope)

(cohesive failure within the dentin)

(adhesive failure at the cement-dentin interface)

(cohesive failure 

within the cementing agent)

(mixed failure 

at cement-dentin surface interface and within 

cement) 

(cross sectioned)

(resin-dentin interface) (low 

speed cutting machine, Isomet® 1000; Buchler, 

USA)

(Scanning electron micro-

scope) 

(One-

way ANOVA) (P<

0.05)

(Tukey 

Multiple Comparison Test) 
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(20.1±8.1 MPa)

(15.8±6.8 MPa) (12.6±4.2 

MPa)

(8.3±3.7 MPa) 

Table 1 Means and standard deviations of shear 

bond strength from each experimental 

group. 

(MPa) 

Variolink® N 15.8±6.8 

Multilink® N 20.1±8.1 

RelyX™ Unicem 12.6±4.2 

RelyX™ U200 8.3±3.7 

Figure 4 Diagram shows the shear bond strength 

value of each experimental resin cement 

group (*, # for statistically difference) 

Figure 3 Shear bond strength test with cross-head 

speed 0.5 mm/min. 
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Figure 6 Cross-section of resin-dentin interface in 

Variolink® N group, shows resin tags in 

dentin (x1,200). 

Figure 5 Diagram shows the mode of failure of each experimental group. 

Figure 7 Cross-section of resin-dentin interface in 

Multilink® N group, shows resin tags in 

dentin (x1,200). 

(resin tags)

(interaction zone)

(20.1±8.1 MPa)



CM Dent J Vol. 33 No. 2 July-December 2012

Figure 8 Cross-section of resin-dentin interface in 

RelyX™ Unicem group, no hybrid layer 

at the interface area (x1,200). 

Figure 9 Cross-section of resin-dentin interface in 

RelyX™ U200 group, shows interaction 

zone, no hybrid layer (x1,200). 

(smear layer)

(smear plug)

(primer) 

(hybrid 

layer)

(hydrophilic)

(bonding) (hydro-

phobic)

(semi-permeable 

membrane)

(technique sensitivity)

(base)

(catalyst)

(dispenser syringes)

(denaturalization) (dehydration)
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(functional monomers)

(dimethacrylated and phosphorus oxide)

(methacrylated 

phosphoric acid ester)

(polymeri-

zation shrinkage)

(fracture toughness) (com-

pressive strength) (tensile 

strength) (shear strength)

(water sorption)

3M ESPE
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