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I .  INTRODUCTION

A dentai composite material typically consists of
a resin-based matrix, a photo initiator system, and
a high percentagc of inorganic filler.
Dimethacrylate (DMA) monomer such as the
visiblc light cured 2, 2'-bis- [4-(methacryloxy
propoxy) -phenyll -propane (Bis-GMA) is used as
photo activated monomer in rnost common dental
composites [-2]. Usually, a low molccular weight
diluent monomer such as tri (ethylenc glycol)
dimethacrylate (TEGDMA) is added to thin the
highly viscous Bis-GMA monomer and to achieve
a consistency suitable for the incorporation of
fillers [3-4]. The ideal restorative material should
be identical to the natural tooth structure, both in
appearance, and strength. Although the composite
materials based on Bis-GMA have become vital for
dental restorations due to their superior aesthetic
quality, thcy experience a considerable mechanical
challengc during function. Thus, improving thc
mcchanical propcrtics is one of thc most irnporlaut
research tasks in this ficld. In recent years, the use
of reinforcing inorganic fillers in various forms has
been a major approach towards the development of
improved dental composites [5,6]. In gencral, the
size, shape, amount, and hardness of the filler

matcrial, the naturc and quality of the bond
between the filler and the polymer ntatrix, and the
distnbution of filler parlicles in thc polymcr ntatrix
all have an influence on the wear and mechanical
properties of the composite rcsins U-141. Perhaps
one of the most noticeable advances in composite
filler technology has been thc incorporation of
fillers in the nanometer scale [ 5- l9]. One potential
advantage of nanoparlicles is the improvemcnt in
the optical propcrtics of the epoxy rcsin composite
because their diameter is a fraction of thc
wavelength of visible light rcsulting in the inability
of thc human eye to detect the particlcs. In
addition, thc high surfbce area associated with
nanoparticles provides more interlacial interactions
and improved properties in the composite samplcs

U6-17, 201. The positive effect of nano-sized
silica and silicate-based fillcrs on flexural
strcngth, surface hardness, fracture toughness,
and optical propcrtics has already been reportcd
in thc l i terature [5,17,]9,21).  In v icw of  the
importancc of thc sizc of the fillers, the main
purpose of this study was to dctcrmine thc cffcct
of nano-sized AlrO, particles as reinforcing fi l ler,
on the mechanical properties of dental compositc
samples.
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MECHANICAL PROPERTIES OF DENITAL COMPOSITE MATERIALS
REINFORCED WTIH MICRO AND NANO-SIZE N,O, FTLLER
PARTICLES
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Abstruct: Conrytositc.specimens wcre prepot'ed by dispersion of' voriou.s cttrrounls of nono-.sized A1203 fillers in a
tnotlomer sv,stem conlaining 60'/o Bi,s-GMA and 40'% TEGDMA. For conrpctrcrtive purposes, c'omposite santples
containing nticrometer ,size AlrO j /iller,s v,ere also prepored /bllowing lhc some pntceclure. The mac'hanical properties
o/ the light- cttrecl sumples were as,sessed by three-poirtt .flexural ,strength, diametral tensile strength, and
nricrohaftlnes^s /csfr. T'he re,sult.s indicated e more than hundred percent increase in the.flexural strength and nearly
an eighty percent inc'reqse in the diametral tensile strength vulues in the sarnples contctining nano-size Al20j /iller
particles. It is interesting to note that, this improvenrcnl v)os observed at a much lower nano-siza ./itter contenl.
Frac:ture surfaces analyzed bv scanning electron rnicroscopl,, indicated a brittle type o/ /racture in both ,set,s of'
specinrcn,s.
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