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E2 and E3 showed interaction for both self-adhesive cements. There was superficial interaction with bothU100 and 
U200 in D1, while in D2 and D3, resin tags were only observed in the case of U100. Conclusion: It was concluded 
that substrate conditioning may enhance the interaction between self-adhesive resin cements and dental tissues, 
although this is not the case for RelyX U200 and dentine. 
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INTRODUCTION

Resin-based cements are widely used for luting inlays, onlays, 

and veneer restorations. Conventional resin cements are based on 

etch-and-rinse technique, which require treatment of the dental 

structure before application of the low-viscosity composite resin1. 

Thus, clinicians must be competent in the highly sensitive technique 

of luting, as well as in the use of different materials and procedures, 

which vary depending on the adhesive system chosen. To minimize 

these problems and reduce the sensitivity of the technique, self-adhesive 

luting material, which involves only one step, has been introduced. 

The manufacturers of self-adhesive resin cements claim that they are 

suitable for all restorative materials2. However, despite significant 

improvements in adhesive dental materials, the bonding interface 

remains the main weakness of dental restorations3.

Self-adhesive cements undergo a micromechanical bonding with 

dental substrate and chemical reaction with the calcium ions in 

hydroxyapatite4. Additionally, their simplified application have shown 

bond strength to dentine, but not to enamel, that is similar to those 

of conventional resin cements1,2. However, six self-adhesive resin 

cements had lower dentine bond strength values than conventional 

resin cements with etch-and-rinse adhesives5. Notwithstanding the 

technical simplicity of self-adhesive resin cement application, the 

absence of conditioning may create a limited decalcifying substrate, 

harming the diffusion of resin monomers into the dentine6. It was 

suggested dental substrate treatment that can enhance both the 

hybrid layer and bond strength results. Furthermore, it is not yet 

clear whether enamel conditioning with phosphoric acid is clinically 

required before luting with self-adhesive cements3,6-12.

Previous formulations of self-adhesive resin cements 

(RelyX Unicem and RelyX U100, 3M ESPE) have a high viscosity and 

therefore require a greater cementation pressure1,13. To compensate 

this important limitation, rheological properties were changed in 

the new cement (RelyX U200, 3M ESPE) maintaining the original 

chemical properties while decreasing the viscosity.

The aim of this study was to carry out an ultramorphological 

characterization of the different resin cements adhesive interfaces 

with enamel and dentine. The adhesive interfaces of two self-adhesive 

resin cements and a conventional resin cement after different surface 

treatments were evaluated under scanning electron microscopy 

(SEM). The hypothesis suggested was that substrate treatments 

affect the dentine and enamel hybrid layer.

MATERIAL AND METHOD

Crowns of 42 bovine incisors were sectioned using a diamond 

disc under air–water cooling. The incisors were then split into two 

groups: the enamel group (E), in which the buccal faces of the 

incisors were flattened and wet polished with 200, 320, 400, and 

600-grit SiC paper (Norton S.A., São Paulo, SP, Brazil), and in the 

dentine group (D) the buccal surrounding enamel was removed 

using diamond burs (#2214; KG Sorensen, Cotia, SP, Brasil) and the 

dentine surfaces were flattened and polished as described above. 

Within the enamel group, three subgroups were created for each 

cement (n=3): E1—no treatment; E2—etched with 37% phosphoric 

acid (Condac, FGM) for 15 seconds; E3—etched with 37% phosphoric 

acid for 30seconds. For the dentine group, three subgroups (n=3) 

were created for each cement: D1—no treatment; D2—etched with 

37% phosphoric acid for 5 seconds; D3—conditioned with 11.5% 

polyacrylic acid solution (dentine conditioner; Vidrion, SS White, 

RJ, Brazil) for 15 seconds under friction. As a reference, one enamel 

subgroup (E/ARC) and one dentine subgroup (D/ARC) (n=3) were 

treated using a conventional resin cement RelyX ARC/Scotchbond 

Multi-Purpose Plus (ARC/SBMP; 3M ESPE; St. Paul, MN, USA).

Forty-two composite resin blocks (5 × 5 × 2 mm) were prepared 

with a microhybrid composite resin layered into a silicon mold. 

Photoactivation was performed using a light-emitting diode 

(1300mW/cm2; Bluephase, IvoclarVivadent) for 60 seconds. One side 

of the resin blocks was abraded with 600-grit SiC paper under 

water cooling to create a flat surface with standardized roughness. 

The blocks were then thoroughly rinsed with distilled water and 

dried at room temperature. A thin SBMP adhesive layer was applied.

Two self-adhesive resin luting agents—RelyX U100 (U100) 

(3M ESPE, St, Paul, MN, USA) and RelyX U200 (U200) (3M ESPE, 

St. Paul, MN, USA) were mixed according to the manufacturer’s 

instructions and applied to the dental surface. The pre-cured resin 

block was positioned and pressed onto the cement using5N load 

and excess cement was removed with microbrush. The resin cement 

was light cured for 20 seconds on each block side, and then for 

120 seconds through the resin block, (1300mW/cm2; Bluephase, 

IvoclarVivadent). In RelyX ARC groups (ARC), the resin blocks were 

cemented using SBMP according to the manufacturer’s instructions. 

All specimens were stored in distilled water (37°C, 7 days) and 

sectioned across the adhesive interface on a cut machine fitted with 

a double-sided diamond disc (Isomet 1000; Buhler, Lake Bluff, IL, 

USA). Samples were embedded in resin (Crystal Orthophthalic 

Resin; Belo Horizonte, Brazil), and after 24 hours the surfaces were 

polished under water irrigation (Polisher APL-4; Arotec, Cotia, SP, 

Brazil) with 600- and 1000-grit silicon carbide sandpaper, 1200-, 

2000-, and 2500-grit Al
2
O

3
 sandpaper (Carborundum Abrasives, 

Pernambuco, PE, Brazil). The samples were underwent superficial 

demineralization with 50% phosphoric acid for 3 seconds, rinsed in 

running water for 1 minute, and deproteinated by immersion in 2.5% 

NaOCl for 10 minutes. Subsequently, they were rinsed three times 

with distilled water and sequentially immersed in ethanol solutions 

(25%, 50%, 75%, 95%, and 100%) for approximately 20 minutes 

per solution. The immersion in 100% solution was repeated three 
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further in this experimental subgroup, leading to disruption of 

the total interface. Polyacrylic-acid etched dentine generated a 

full interface, with the modified smear layer interacting less with 

U200 than withU100, and without tag formation.

The adhesive potential of RelyX Unicem to enamel and dentine 

may be due to different interfacial microstructures and regional dental 

tissues1,2,19. In particular, the smear layer and underlying dentine 

are regarded as solid structures that probably rapidly counteract 

the acidity of viscous solutions, thereby limiting the etching ability 

of acidic monomers in creating an evident hybrid layer19. In this 

regard, Al-Assaf et al.20 reported that RelyX Unicem has the lowest 

bond strength values of all conventional resin cements, and that 

it provides no visible hybrid layer with the methodology used. 

Conversely, another study demonstrated that RelyX U100 confers less 

nanoleakage than conventional resin cement, and that it produces 

adhesive interfaces that are better sealed3. Furthermore, dentine 

pre-treatment with polyacrylic acid improves the microtensile 

bond strength of RelyX Unicem18,21, decreasing the surface energy 

and enhancing adhesion to dentine22. Selective etching of dentine 

with phosphoric acid prior to luting results in the most effective 

bonding of all self-adhesive resin cements, suggesting that bonding 

can be achieved with self-adhesive resin cements without any 

pre-treatment steps, such as etching, priming, or bonding, which, 

according to the manufacturers, can compromise bonding ability10. 

Although the bonding strength of RelyX Unicem to dentine was 

lower than that of conventional resin cements it was more reliable 

less sensitive to variations in handling and aging23.

Bond strength and restoration adaptation to the dental structure 

using self-etching and self-adhesive dual-curing cements are 

enhanced if a seating force greater than finger pressure is maintained 

throughout the initial self-curing period; such a force decreases 

the porosity of the cement13. According to the manufacturers, low 

viscosity is an advantage of RelyX U200 over U100, because it means 

that less pressure during cementation, and that the product can be 

in “automix” form. Since that cementing pressure was equal for the 

cements used, our results suggest that increasing the flowability 

did not ensure greater interaction of U200 with dentine as tags 

were not formed.

It was concluded that enamel etched with phosphoric acid 

and dentine etched with polyacrylic acid improved RelyX U100 

and U200 cement interaction. Polyacrylic acid etching was more 

effective in the interaction between dentine and U200.
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