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Effects of Different Coating Materials
on the Flexural Strength and Bond Strength
of Glass Hybrid Glass lonomer to Dentin
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glass hybrid glass ionomer using nanofilled-resin
and other materials on the flexural strength and
microtensile bond strength of the glass hybrid glass
ionomer to dentin.

Methods: This work was composed of three
studies. 1) To evaluate the duration of the complete
chemical reaction of the glass hybrid glass iono-

mer restorative material; 2) To study on microten-
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sile bond strength between the glass hybrid glass
ionomer restorative material and dentin; and 3) To
evaluate the flexural strength of glass hybrid glass
ionomer by the three-point bending test.

In the first study, Fourier Transform Infrared
Spectroscopy (FTIR) was used to evaluate the
duration of the complete chemical reaction. The
results of this study were used as the storage
periods for the second and third studies. This
study found that the maximal chemical reaction
exhibited in 24 hours after placement, there-
fore this research collected data at 24 hours, 2
and 4 weeks to assure that the glass hybrid glass
ionomer ~EQUIA® Forte reached the complete
reaction with the retaining of surface coating agent.

In the second study, 96 sound human perma-
nent molar teeth were sectioned parallel to the
occlusal surface. Mid-coronal dentin surfaces
were treated with GC DENTIN CONDITIONER.
Then the glass hybrid glass ionomer — EQUIA®
Forte was placed. The teeth were divided into
four groups of 24 teeth each: Group 1 (negative
control), without coating material; Group 2,3 and
4, where the glass ionomer restorations were coated
with Fuji varnish™, the adhesive element of
Optibond™ FL, and EQUIA® Forte Coat, respec-
tively. The teeth in each group were stored in
distilled water at 37°C under an experimental
simulated pulpal pressure of 20 cmH, O, and then
divided into three subgroups according to the storage
time used in this study (24 hours, two weeks and
four weeks), eight teeth per subgroup. Then the
restored teeth were cut, using low-speed diamond
saw, into stick specimens with a bond interface
area of approximately 1 mm?. Four specimens
were collected from each teeth (n=32). Microten-

sile bond strength was determined using a univer-
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sal testing machine. The data were submitted to
two-way ANOVA at a significance level of 95%.
The mode of failure in the de-bonded specimens
was determined using a Scanning Electron Micro-
scope (SEM).

In the third study, 60 bar-shaped glass hybrid
glass ionomer specimens of 25x2x2 mm® were
prepared in a split mold. The specimens were
randomly divided into four groups according to
the mentioned coating materials, 15 specimens per
group (N=15). After applying the coating material,
the specimens in each group were stored in distilled
water at 37°C and divided into three subgroups
according to the storage time (24 hours, two weeks
and four weeks), five specimens per subgroup. The
three-point bending test was conducted using the
universal testing machine. The data were submitted
to two-way ANOVA and Tukey’s multiple com-
parison test (»p<0.05).

Results: In the two- and four-week water-
storage subgroups, there was no significant
difference in microtensile bond strength regardless
of the application of coating material. The coated
glass ionomer specimens demonstrated signifi-
cantly higher flexural strength values than did
those in the control group. Remarkably, the speci-
mens in the group in which nanofilled-resin coating
was applied showed the greatest flexural strength
during all storage periods. Moreover, the periods
of specimen storage significantly affected the
microtensile bond strength and flexural strength of
glass ionomer material.

Conclusions: Within the limitations of this
study, the application of all mentioned coating
materials, including the nanofilled-resin coating,
exhibited no significant effect on the microtensile

strength of the bond between the glass ionomer
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material and dentin after 2 and 4 weeks water-
storage time. Nevertheless, the application of
coating materials, especially nanofilled-resin
coating, and the effect of storage duration,
significantly improved the flexural strength of
glass ionomer material, and had the tendency to

improve the microtensile bond strength.

Keywords: glass hybrid glass ionomer, coating
material, microtensile bond strength, flexural

strength, dentin
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Table 1 Composition and application techniques of the materials in this study
Materials Composition Procedure Batch number
GC dentin conditioner 90% Distilled water - Apply dentin conditioner for 1712141
(GC Corp; Tokyo, Japan) | 10% Polyacrylic acid 20 seconds.
- Rinse with water and gently
air dry.

EQUIA® Forte Fil Powder : 95% Strontium - Mix forlOseconds. 1701301
(GC Corp; Tokyo, Japan) | fluoroaluminosilicate glass, (+/- 4,000RPM)

polyacrylic acid powder, - Apply cement into the mould.

surface-treated glass Liquid :

40% aqueous polyacrylic acid,

water
GC Fuji varnish™ 50-70% Isopropyl acetate, - Apply resin to the surface of 1605111
(GC Corp; Tokyo, Japan) | 20-30% acetone, cornmint oil, | restoration

cinnamaldehyde, - Gently air dry

copolymer of vinyl - Avoid moisture contamination

chloride and vinyl acetate for 2-3 mins
OptiBond™ FL :Adhesive | Adhesive : 2,2-bis[p- - Apply resin to the surface of 6638811
(Kerr; CA, USA) (2’-hydroxy-3’-methacryloxy- | restoration

propoxy) phenylene]propane - Gently air dry

(Bis-GMA), 2-hydroxyethyl - Light cure for 20 seconds.

methacrylate (HEMA), (>500 mW/cm?)

glycerol phosphate

dimethacrylate (GPDM),

barium-aluminum borosilicate

glass, fumed silica filler,

disodium hexafluorosilicate
EQUIA® Forte coat 50% Methylmethacrylate, - Apply resin to the surface of 1610081

(GC Corp; Tokyo, Japan)

0.09% Camphoroquinone,
phosphoric acid ester
monomer, butylated hydroxy

toluene (BHT)

restoration

- Not to blow dry

- Light cure for 20 seconds.
(>500 mW/cm?)

USA) deanuiin uaziiimaeldlddunasaugd
uny (beam shape) PANUTNTAAUTzI 1 AT
fafwns Tagilu 1 @ ssadaudold 4 3w vihms
nagauANLLTsLIBaRauUUAITIAUgAMARIBLIATDY
NANDUKIILUUREINR (Universal Testing Machine
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nansanIIAiy Andandunuanziinuinies 1.0
+0.2 MILRRNATHAITIATUIUAIANNUTILIIEARAR
wuufvszauganatuiinluniismnzUigaa (MPa)

UUNRABAIZANINRNAY (failure mode) UTIAITDY
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Table 2

salt speaks after chemical reaction.

Mean FTIR absorbance unit and standard deviations of the decreasing of carboxyl groups and increasing carboxylic

FTIR absorbance unit (Mean +SD)
Storage &Test period - ——
Carboxyl group (-COOH)* Carboxylic salt (COO™"")
1. 2.30 mins after placement 0.249+0.071b 0.197+0.024
2. Distilled water at 37°C,24 hours 0.111+0.017 a 0.284+0.055
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Figure 4

carboxylic salt speaks with increasing storage time.
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Figure 5 Adiagram demonstrated mean microtensile bond strengthsand standard deviations of test groups. Mean with a horizontal

line were not significantly different (p>0.05)
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Figure 6 (A4, B) Cohesive failure in glass ionomer (4) 90X, (B) 500X
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Figure 7 (4, B) Mixed failure (4) 90X, (B) 500X (D: dentin, G: glass ionomer)
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Figure 8 (A, B) Adhesive failure (4) 90X, (B) 500X
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Figure 9 A diagram demonstrated mean failure mode between EQUIA® Forte and dentin in the microtensile bond strength testing.
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Figure 10 A diagram demonstrated mean flexural strengths of test groups.
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