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Effect of 10-MDP-containing Primers and Adhesives

on the Micro-shear Bond Strength
Between Self-adhesive Resin Cement and Zirconia
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Abstract
The purpose of this study was to evaluate the

micro-shear bond strength between RelyX™ Unicem
resin cement and zirconia after treated with different
universal primers and adhesives. Thirty cylindrical-
shaped zirconia were embedded into metal mold and
polished. The specimens were randomly divided into
six groups and surface treated with different universal
primers and adhesives. RelyX™ Unicem resin cement
was then cemented on to each specimen by injecting

the cement into cylindrical-shaped polyethylene tube
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which was 0.8 millimeter in diameter and 0.5
millimeter in height. Four tubes were fixed on one
specimen. As a result, there were 4 resin cement rods
on each specimen and 20 rods in each group (n=20).
All specimens were stored in distilled water at 37°C
for 24 hours. The micro-shear bond strength test was
performed. The mode of failure was inspected under
stereomicroscope. The result showed that the highest
micro-shear bond strength was found in specimen
treated with Single Bond Universal™ adhesive
(24.90+2.50 MPa). Micro-shear bond strength of the
groups treated with Clearfil™ S’ Universal Bond
(22.34+2.00 MPa) and Clearfil™ Ceramic Primer
Plus (22.17+£1.59 MPa) were higher than that of
groups treated with Alloy Primer (17.98+1.66 MPa)
and Cesead N Opaque Primer (17.94+1.81 MPa).
Every experimental group showed significantly
higher micro-shear bond strength than control group

(15.89+2.27 MPa).

Keywords: micro-shear bond strength, zirconia,

chemical surface treatment, primers and adhesives.
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Bruxzir® solid zirconia
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Bruxzir® solid zirconia Metal ring
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Figure 1 Specimen for surface treatment
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Figure 3  Resin cement bonded with zirconia after molds are removed
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Table 1  Materials used in this research.

Product names and manufacturers Compositions Lot number
Bruxzir” solid zirconia High purity zirconia -
(Glidewell Dental Laboratories, USA)

Cesead N Opaque Primer 10-MDP, initiator, solvent 1P0026
(Kuraray Noritake Dental, Japan)
Alloy Primer VBATDT, 10- MDP, acetone B20088
(Kuraray Noritake Dental, Japan)
Clearfil™ S* Universal Bond 10-MDP, Bis-GMA, HEMA, hydrophilic aliphatic 4K0025
(Kuraray Noritake Dental, Japan) dimethacrylate, hydrophobic aliphatic methacrylate,

initiator, colloidal silica, silane coupling agent, NaF,

ethanol, water
Single Bond Universal™ MDP, dimethacrylate resins, HEMA, methacrylate- 663411
(3M ESPE, USA) modified polyalkenoic acid copolymer, filler, ethanol,

water, initiators, silane
Clearfil™ Ceramic Primer Plus 10-MDP, 3-TMSPMA, ethanol 5k0013
(Kuraray Noritake Dental, Japan)
RelyX™ Unicem Powder; glass powder, initiator, silica, substituted 641691
(3M ESPE, USA) pyrimidine, calcium hydroxide, peroxy compound and

pigment

Liquid; methacrylate phosphoric ester, dimethacrylate

acetate, stabilizer and initiator

10-MDP; 10-methacryloyloxydecyl-dihydrogenphosphate

VBATDT; 6-(4-vinylbenzyl-N-propyl) amino-1,3,5-triazine-2,4-dithione

Bis-GMA; Bisphenol A diglycidyl methacrylate
HEMA; Hydroxyethyl methacrylate
3-TMSPMA; 3-trimethoxysilylpropyl methacrylate
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Micro-shear bond strength

testing device
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Table 2 Means and standard deviations of micro-shear bond strength from all experimental groups

Surface treatment Means and standard deviations of micro-shear bond strength (MPa)
No treatment (control) 15.89+2.27*
Cesead N Opaque Primer 17.94+1.81°
Alloy Primer 17.98+1.66"
Clearfil™ S’ Universal Bond 22.34+2.00°
Single Bond Universal™ 24.90+2.50°
Clearfil™ Ceramic Primer Plus 22.17+1.59¢

Means with the same upper case superscript letters are not significantly different (p>0.05)

M5 3 anwaeAIUEIVA A TUlLLAA NgLYIAaD

Table 3  Modes of failure of each experimental group
Surface treatment Adhesive failure (%) Mixed failure (%) Cohesive failure
in resin cement (%)
No treatment (Control) 55 40 5
Cesead N Opaque Primer 35 40 25
Alloy Primer 55 40 5
Clearfil™ S® Universal Bond 5 70 25
Single Bond Universal™ 0 55 45
Clearfil™ Ceramic Primer Plus 5 85 10
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