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Table 1 shows resin cements and their compositions used in this study.

Resin cements Compositions

Variolink® N Syntac Primer: acetone, triethyleneglycol dimethacrylate, polyethylene glycol dimethacrylate
and maleic acid

(Lot S54365) Syntac Adhesive: polyethylene glycol dimethacrylate, glutaraldehyde

Heliobond: Bis-GMA, triethyleneglycol dimethacrylate

Variolink N (Base): Bis—-GMA, urethane dimethacrylate, triethyleneglycol dimethacrylate
Variolink N (Catalyst); Bis—-GMA, urethane dimethacrylate, triethyleneglycol dimethacrylate
Panavia™ F 2.0 ED Primer II Liquid A: 2-hydroxyethyl methacrylate, 10-methacryloyxydecyl dihydrogen
(Lot 051442) phosphate, N-Methacryloyl-5-aminosalicylic acid, water and accelerators

ED Primer II Liquid B: N-Methacryloyl-5-aminosalicylic acid, water, catalysts and
accelerators

Paste A: 10-Methacryloyloxydecyl dihydrogen phosphate, hydrophobic aromatic dimethacrylate,
hydrophobic aliphatic methacrylate, hydrophilic aliphatic dimethacrylate, silanated silica filler,
silanated colloidal silica, dl-camphorquinone, catalysts, initiators and others

Paste B: sodium fluoride, hydrophobic aromatic dimethacrylate, hydrophobic aliphatic
methacrylate, hydrophilic aliphatic dimethacrylate, silanated barium glass, filler, catalysts,
accelerators, pigments, others

Rely X' U200

(Lot 539152)

silane treated glass powder, substituted dimethacrylate, 1-benzyl-5-phenyl-barbic-acid,
calcium salt, silane treated silica, sodium p-toluenesulfinate, 1,12-dodecane dimethycrylate,
calcium hydroxide, methacrylated aliphatic amine and titanium dioxide

MaxCem® Elite

(Lot 5227502)

uncured methacrylate ester monomer, non-hazardous inert mineral filler, ytterbium fluoride,

activators, stabilizers and colorants
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Fig. 1 shows the specimen preparation for the shear strength test.

a) The tooth was embedded in PVC tube and the occlusal was cut to flat surface.

b) Dentin on occlusal surface was covered with Dycal®.

¢) A piece of adhesive tape was firmly attached on the occlusal surface to define the area of bonding and control

the film thickness of cement.

d) Resin composite rod was pressed on dentin surface with the constant weight.

e) The bonded specimen before immersion in distilled water
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Table 2 shows the means of shear bond strength (standard deviation) and mode of failure.
Shear bond strength Mode of failure (%)
Resin cements N in MPa Adhesive Cohesive Mix
(SD) (Dentin-Cement) (In cement)
Variolink® N 0 day 10 8.59(1.80)% - - 100
7 days 10 8.74(1.49)3 - - 100
28 days 10 8.41(1.32)2 - - 100
Panavia™F2.0 0 day 10 8.16(1.44)2 - - 100
7 days 10 8.09(2.02)3 - - 100
28 days 10 7.95(1.51)3 - - 100
Rely™U200 0 day 10 5.02(1.24)P 100 - -
7 days 10 3.31(1.11)¢ 100 - -
28 days 10 3.69(0.47)¢ 100 - -
MaxCem® Elite 0 day 10 4.72(1.07)P 100 - -
7 days 10 2.97(1.30)° 100 - -
28 days 10 3.28(0.61)° 100 - -

Same superscript letter means not significantly different (p>o0.05).
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Fig. 2

Illustrations from SEM (1000x) show failure modes of specimens at dentin site. All specimens demon-

strated mix failure. Dentin was luted with Variolink N after coating with Dycal for 0 day (a) and 28 days

(b). Dentin was luted with Panavia F 2.0 after coating with Dycal for 0 day (c) and 28 days (d).
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Fig. 3 Illustrations from SEM (1000x) show failure modes of specimens at dentin site. All specimens demon-

strated adhesive failure. Dentin was luted with RelyX U200 after coating with Dycal for 0 day (e) and 28
days (f). Dentin was luted with Maxcem Elite after coating with Dycal for 0 day (g) and 28 days (h).
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Abstract

Objective To investigate the effect of Dycal on shear bond strengths of four luting resins.

Materials and methods One hundred twenty extracted human permanent molars were ground to
flat dentin surface and were then randomly divided into three groups with forty teeth each. Group 1:
dentin surfaces were not covered with Dycal (control group). Group 2 and 3: dentin surfaces were
covered with Dycal for 7 and 28 days, respectively. Each group was divided into 4 subgroups based on
luting resins (Variolink N, Panavia F 2.0, RelyX U200 and MaxCem Elite). After reaching the cover
time, Dycal was removed and dentin was cleaned. The resin composite rods were bonded on each
group with different resin cements. All specimens were kept in distilled water at 37°C for 24 hours and
they were then subjected to shear bond strength test using a universal testing machine at crosshead
speed 0.5 mm/minute. The data were statistically analyzed by Two-way analysis of variance (ANOVA)
and the Tukey’s multiple comparison tests at a 95% confidence level. The failure mode was evaluated

under a stereomicroscope and a scanning electron microscope.

Results The shear bond strength for all groups of Variolink N and Panavia F 2.0 showed no
statistically significant difference. All specimens in groups of Variolink N and Panavia F 2.0 exhibited
mix failure. For the groups of RelyX U200 and MaxCem Elite, the shear bond strengths of Dycal
covering dentin for 7-day or 28-day group were significantly lower than control group. The shear
bond strength of Dycal covering dentin for 7-day group and 28-day group demonstrated no statistically
significant difference. All specimens in the groups of RelyX U200 and MaxCem Elite exhibited
adhesive failure. When considering on Dycal treated dentin groups, the shear bond strength in group of

RelyX U200 and MaxCem Elite were significantly lower than groups of Variolink N and Panavia F 2.0.

Conclusion Dycal affects bond strength of RelyX U200 or MaxCem Elite resin cements to dentin but

does not affect bond strength of Variolink N or Panavia F 2.0 resin cements.
(CU Dent J. 2015;38:141-154)

Key words: Dycal; resin cement, shear bond strength
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