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Abstract Il

Abstract

Heat cure acrylic resin is the most popular material for denture
construction due to its favorable characteristic compared to other materials.
However, heat cure acrylic material lacks adequate mechanical properties
and prone to fracture commonly and repair is the treatment of choice to save
time and reduce cost.

Aims of the study: The study aims to evaluate mechanical properties
(flexural, impact and tensile) strength of repaired acrylic material in response
to addition of nanoparticles (ZrO; 2.5 % and ZnO1.2%) as constitute of
reparative acrylic material, also, the effect of nanoparticles (ZrO, 2.5%) as
constitute of denture base acrylic and lastly the effect of curing technique.

Materials and method: Five hundred and five specimens were prepared
from heat cure acrylic resin in total, eighty-five for pilot study and four
hundred and twenty for main study, in main study one hundred forty
specimens were fabricated for each test (flexural, impact and tensile)
strength, seventy specimens were fabricated from acrylic without
nanoparticles addition and the other seventy with addition of 2.5 % of
silanized ZrO, nanoparticle. Each of these seventy specimens distributed into
seven groups, one intact group that is fabricated in one piece and six repaired
groups fabricated as two parts or halves, samples were molded in specially
milled flask by CNS milling and drilling machine. Three of repaired groups
cured in autoclave and the other three cured in water bath after repair, where
the first group repaired with non-modified denture base acrylic, the second
repaired with addition of 1.2 % of ZnO NPs to triplex acrylic and the third
with 2.5% of ZrO, NPs to reparative acrylic. Then samples were tested and
results were statistically analyzed.

Results: the results showed significant improvement in mechanical
properties of the repaired samples when 2.5% of ZrO, NPs incorporated in
reparative material, while adding 1.2 wt.% of ZnO NPs did not show
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improvement in impact and flexural strength, only tensile strength improved
significantly, also, the results showed that the presence of nanoparticles
within acrylic denture base have significant negative effect on impact and
flexural strength when repaired. For curing technique a significant effect was
found repaired samples cured by autoclave these showed better (impact,
flexural and tensile) strength of the repaired samples, but no effect when
ZrO, NPs added to reparative material as it was adversely with autoclave
curing.

Conclusion: within limitation of this study, it was concluded that
addition of 2.5% of ZrO, NPs into reparative material improved impact,
flexural and tensile properties of repaired material, while addition of 1.2% of
ZnO NPs only improved tensile strength. autoclave curing improved
mechanical properties (flexural, impact and tensile) strength but adversely
affects ZrO, NPs reparative acrylic strength and repair of nano reinforced

acrylic is of less strength than non reinforced acrylic.
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