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The purpose of this study was to evaluate the
micro-shear bond strength between Multilink” N resin
cement and hydroxyapatite doped with calcium
zirconate ceramic after different methods of surface
treatment. Thirty-two cylindrical shaped ceramic
specimens,10 millimeters in diameter and 4
millimeters in height, were embedded into metal mold
and polished. The specimens were randomly divided
into eight groups and received different surface

treatment methods. Multilink® N resin cement was
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then cemented on to each specimen by injecting the
cement into polyethylene tubes that were 0.8
millimeter in diameter and 0.5 millimeter in height.
There were four resin cements fixed on each specimen
and each group had 16 specimens (n=16). 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 results showed that the highest
micro-shear bond strength was found in 37%
phosphoric acid etching then conditioning with
Cesead N Opaque primer group (17.78+2.42 MPa)
and 37% phosphoric acid etching group (17.52+1.16
MPa). Cojet™ with silane application (15.21+3.33
MPa), sandblasting with Cesead N Opaque Primer
conditioning (14.294+2.22 MPa), sandblasting
(6.85+1.12 MPa), and Cesead N Opaque Primer
conditioning (5.71£2.00 MPa) significantly improved
bond strength compared to no treatment group
(p<0.05). However, surface treatment with 5%
hydrofluoric acid showed similar bond strength
(4.97+0.84 MPa) to no treatment group (0.39+0.15
MPa)

Keywords: hydroxyapatite doped with calcium
zirconate, surface treatment, micro-shear bond

strength
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Table I  Trade names, manufacturers, compositions and application techniques of resin cements and adhesive agents.

Product names and manufacturers Compositions Lot number

Hydroxyapaptite doped with 0.2 % mol Pure hydroxyapatite and calcium zirconate

calcium zirconate

Multilink® N Base: Dimethacrylate and HEMA, filler, tertiary amine W03646
(Ivoclar Vivadent, Lichtenstein) Catalyst: Dimethacrylate and HEMA, filler, dibenzoyl

peroxide
N-etch 37% phosphoric acid V16463

(Ivoclar Vivadent, Lichtenstein)

IPS ceramic etching gel 5.0 % hydrofluoric acid V31521

(Ivoclar Vivadent, Lichtenstein)

Cesead N Opaque Primer 10-MDP, initiator, solvent 1P0026

(Kuraray noritake, Japan)

Cojet™ sand (3M ESPE, USA) Aluminum trioxide particles coated with silica, particles 656716

size 30 micrometer

Monobond N Ethanol, silane methacrylate, phosphoric methacrylate, V20475

(Ivoclar vivadent, Lichtenstein) sulphide methacrylate

HEMA = 2-hydroxylethyl methacrylate
10-MDP = 10-methacryloyloxydecyl dihydrogen phosphate
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Table 2 Surface treatments for each specimen before

cementation

Group Surface treatment

1 None

2 37% Phosphoric acid 20 sec
3 5% Hydrofluoric acid 20 sec
4 Sandblast 15 sec
5

6

Cesead N Opaque Primer 30 sec

37% Phosphoric acid 20 sec + Cesead N

Opaque Primer 30 sec

7 Sandblast 15 sec + Cesead N Opaque

Primer 30 sec

8 Cojet™ 15 sec + Monobond N 60 sec

Ui 2

Figure 2
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An instrument used for polyethylene tube fixation prior to resin cement injection
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Multilink®™ N resin cement

# Specimen

—_— Self-cured acrylic resin

T Metal ring

U3 anwalstuauivnhluvegou

Figure 3  Specimen for testing
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0.2 mm wire loop

Micro-shear bond strength

testing device

Resin cement _
Specimen

Universal testing machine

U4 weaevpIuudusidadoussiuganie

Figure 4 Micro-shear bond strength test
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Table 3  Means and standard deviations of micro-shear bond strength from all experimental groups

Surface treatments Mean and standard deviation of micro-shear bond strength (MPa)
No treatment (control) 0.39+0.15"
37% Phosphoric acid 17.52+1.16°
5% Hydrofluoric acid 4.97+0.84"
Sandblast 6.85+1.12"
Cesead N Opaque Primer 5.71+2.00"
Phosphoric acid and Cesead N Opaque Primer 17.78+2.42°
Sandblast and Cesead N Opaque Primer 14.29+2.22°
Cojet™ and Monobond N 15.21+3.33¢

Means with the same upper case superscript letters are not significantly different (p>0.05)
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Table 4  Modes of failure of each experimental group

Cohesive
Adhesive Mixed failure
Group failure in
failure (%) (%)
ceramic (%)
1 100.00 0 0
2 0 25.00 75.00
3 93.75 6.25
q 93.75 6.25
5 93.75 6.25
6 56.25 25.00 18.75
7 43.75 6.25 50.00
8 0 18.75 81.25
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