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Abstract

Methods: Concentrations of silane coupling agent were calculated and analyzed by organic element analysis. 
The concentration was used for silanization of nano-alumina particles and silanized nano-alumina particles were 
mixed with acrylic resin at 0.25, 0.5, 0.75, 1, 3 and 5% w/w, producing the experimental groups. The control group 
was acrylic resin without nano-alumina. The specimens were 10 mm in width, 64 mm in length and 3.3 mm in 
thickness. Flexural strength and modulus of elasticity were investigated for all groups and were analyzed using 
one-way ANOVA at 95% confidence intervals.

Results: The concentration of silane coupling agent that forms monolayer on nano-alumina particles was 0.118 
g for nano-alumina particles 1 g. The average flexural strength ranged between 75.86-100.63 MPa. The average 
modulus of elasticity ranged between 3.06-3.92 GPa.

Conclusions: The highest average flexural strength was found in the 0.25% w/w silanized nano-alumina group 
(100.63±14.05 MPa) and was significantly different from control group. The highest average modulus of elasticity 
was found in the 0.5% w/w silanized nano-alumina group (3.92±0.81 GPa) and was significantly different from 
control group.
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Introduction
 Restoring of worn dentition and vertical dimension 
loss needs the increase of vertical dimension back to 
normal proportion. Apart from fixed prosthesis, overlay 
removable partial dentures can be restored and used as 
interim protheses before restoring with permanent ones. 
Or, in case of patients with financial or health limitation, 
preventing them from using fixed full mouth protheses, 
using of overlay removable partial dentures is also an 
option for restoration.(1)

 Acrylic resin or polymethyl methacrylate is exten-
sively used to fabricate various forms of denture including 
overlay removable partial dentures at denture bases and 
occlusal surfaces because it can be effectively formed, and 
it is easy to fabricate and repair. It is efficient for mounting 
with denture bases without harming cavity tissues, and can 
easily be reshaped with light weight and at low cost.(2) 
Polymethyl methacrylate has low mechanical strength and 
at the same time accumulates functional stress, which can 
cause deformation of the material when interacting with 


