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Introduction

Resin composites are widely used in dental applica-
tions because of their good esthetic characteristics. These 
materials commonly consisted of 2,2 bis[4-(2-hydroxy-
3-methacryloxypropoxy)-phenyl]propane (bis-GMA) and 
triethyleneglycol dimethacrylate (TEGDMA) as organic 
phases, inorganic fillers for polymer reinforcement, cou-
pling agent and initiator/co-initiator [1, 2]. Silane coupling 
agents provide a strong link between matrix and filler, 
improving the performance of the composites where, the 
most commonly used silane in dental resin composite is 
3-methacryloxypropyltrimethoxysilane (γ-MPS) [3, 4].

Fillers play an important role in the mechanical behav-
ior of dental composites depending on filler content, type, 
shape, size, and morphology [5]. The failure of dental com-
posites has been attributed to surface and/or bulk cracks, 
degradation of matrix and fillers, water uptake, and lack 
of sufficient mechanical properties. In this regard, it is 
expected to increase the dental materials performance by 
improvement in fracture toughness, which describes as the 
ability of materials to resist fracture [6].

A significant correlation between the modulus of elas-
ticity and filler volume fraction (vol %) has been reported 
[7, 8]. Silica particles are the most commonly used fillers 
for dental composites [9, 10]. Glass flakes have recently 
received attention as reinforcing fillers in polymeric 
matrixes [11, 12]. The incorporation of the glass flakes 
with appropriate coupling agents have shown to enhance 
the mechanical properties of glass-flake-reinforced poly-
propylene [11]. Significant improvement in the hardness 
and compressive strength has been reported for the glass-
flake-reinforced dental composites [12]. It has also been 
reported that fillers with elongated shape particles have 

Abstract In this study, glass flakes were incorporated 
into the spherical nanosilica component of the dental com-
posites and its effect on the mechanical properties of these 
composites was investigated. To achieve a good interfacial 
adhesion between matrix resin and fillers, the particles were 
surface treated with a silane coupling agent (γ-MPS). Com-
posites with different plate-like and spherical nanoparticle 
contents were prepared and their mechanical properties, 
including flexural strength, flexural modulus and fracture 
toughness were measured. The morphology of the parti-
cles and fracture surface of the composites were studied by 
SEM. The distribution of the flakes in the composite was 
also monitored using EDXA. Statistical analysis of the data 
was performed with ANOVA and the Tukey’s post hoc test 
was at a significance level of 0.05. The results showed that 
the flexural modulus and fracture toughness of specimens 
were improved with increasing the glass flake content up to 
15 vol % which then declined upon further increase due to 
the stacking of the flakes on each other. A good interfacial 
adhesion was observed between matrix resin and particles 
in the SEM micrographs. The results of this study suggest 
that incorporation of glass flakes into the dental composites 
containing spherical nanosilica particles may enhance their 
mechanical properties.
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