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Comparative Study of Microleakage of

Nanocomposite Resin Restoration Using Filled
and Unfilled Adhesives
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Abstract
The purpose of this study was to evaluate the

microleakage of nanofilled resin composite
restorations when three adhesives that are filled
adhesives : Adper® Single Bond 2 and OptiBond®
Solo Plus and unfilled adhesive : Adper® Single
Bond of Two-step Total-etch System were used.
Sixty Class V cavities (3 mm. width, 4 mm.
length and 2 mm. depth) were prepared on
buccal surface of extracted human molars.
Occlusal margins were located in enamel
whereas gingival margins were located in dentin
or cementum. Prepared cavities were divided
into 3 groups of 20 cavities and restored with a
nanofilled resin composite Filtex® Z 350 with
one unfilled adhesive (Adper® Single Bond)
and two filled adhesives (Adper® Single Bond 2
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and OptiBond® Solo Plus). The adhesives were
used according to the manufacturers’ instructions.
The teeth were stored in distilled water for 24
hours before subjected to thermocycling
between 5-55°c for 500 cycles with dwell time
of 20 seconds and then immersed in 2%
methylene blue dye for 4 hours. Each tooth was
longitudinally sectioned
The

examined under Stereomicroscope at 35X

in bucco-lingual

direction. sectioned specimens were
magnification and recorded with Digital camera.
The distance of dye penetration were measured
using Image J program. The data were analyzed
by One-way ANOVA test (p<0.05). The results
indicated that there was no significant difference
in microleakage among three filled adhesives at
occlusal margin as well as gingival margin.
Microleakage was significantly less at occlusal
margin than gingival margin (p<0.05) for all

groups.

Keywords: microleakage, unfilled adhesive,
filled adhesive
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Table 1 The components, manufacturers and lot

numbers of the three adhesives

anstinfn dautlszney WBEMNAR | MaNERINHAR

Scotchbond Etch: 35% phosphoric acid 3M ESPE 4CE
Etchant Bond: Bis-GMA, HEMA, Dental 20060501
Adper®Single | dimethacrylate, photoinitiator, product
Bond 2 methacrylate functional Division,

copolymer of polyacrylic acid St. Paul,

Solvent: water MN, USA.

Filler: 10% by weight with

silica sized filler 5 nm.
Etchant Gel Etch: 37.5% phosphoric acid Kerr 442293
OptiBond Bond: Alky! dimethacrylate Corporation, 444760
Solo® Plus resin, polyitaconic acid, Bis- Orange,

GMA, HEMA, GDM, GPDM, CA, USA

camphoroquinone

Solvent: ethanol

Filler: Fumed silica , barium

glass,sodium haxafluorosilicate

(15% by weight with glass 0.4

pm)
Scotchbond Etch: 35% phosphoric acid 3M ESPE 4CE
Etchant Bond: Bis-GMA, HEMA, Dental 20040515
Adper® Single | dimethacrylates, acrylates, product
Bond amines, methacrylate-functional Division,

copolymer and polyitaconic St. Paul,

acids MN, USA.

Solvent: water
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Table 2 The bonding steps of the three adhesives

according to instructions of the

manufacturers
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Figure 1 Recorded lateral view of tooth
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Table 3 Microleakage on occlusal margin of

bondings
< ANN952T (Microleakage—mm.)
ANTEIARA
Mean+SD Minimum | Maximum
Adper® Single Bond 2 0.07+0.12 0.00 0.36
OptiBond Solo® Plus 0.16+0.25 0.00 0.67
Adper® Single Bond 0.12+0.32 0.00 1.41
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Table 4 Microleakage on gingival margin of

bondings
< ANNNI5IT (Microleakage—mm.)
ANTUARA
Mean+SD Minimum | Maximum
Adper® Single Bond 2 1.46+0.85 0.00 2.00
OptiBond Solo® Plus 1.60+0.74 0.00 2.00
Adper® Single Bond 1.35+0.83 0.00 2.00
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Figure 3 Comparative of microleakage between

occlusal and gingival margin of bonding
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