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Abstract 1T

ABSTRACT

Background: Usage of thermoplastic material in dentistry had
significantly grown as denture base material with patient who had sensitivity
or allergy to acrylic resin. The technology is based on plasticizing the
material using only thermal processing in the absence of any chemical
reaction. Nanoparticles are currently materials of intense scientific interest
due to a wide variety of potential applications in biomedical and their effects
on the physical and mechanical properties of denture base material.

Aims of the study: The aims of this study firstly were to evaluate the
effect of nano sized additives aluminium oxide(Al,O3), Zinc oxide(ZnO) and
Silver(Ag) using four concentrations (0.25%, 0.5%, 1% and 2%) by weight
on thermal diffusivity of flexible denture base material (Valplast). The
thermal diffusivity of non-modified and modified Valplast was studied by
Decagon devices KD2 pro thermal properties. Secondly the effects on some
physical and mechanical properties (tensile strength, microhardness,
dimensional accuracy, contact angle, color, surface texture by SEM, FTIR,
XRD, Dsc and biocompatibility) of flexible denture base material (Valplast).

Materials and Methods: 391 specimens were prepared in this study
from flexible denture base material (Valplast) with addition of nano-sized
additives (Al,O3, ZnO, Ag) using four concentrations (0.25%, 0.5%, 1%, and
2%) by weight for thermal diffusivity test. Three concentrations (0.5%, 1%,
and 2%) by weight were selected in this study. In addition to control group
specimens (without additive). This study was designed to measure: tensile
strength, hardness, dimensional accuracy, contact angle, color, surface
structural observation by SEM, FTIR, XRD, Dsc and biocompatibility) of
flexible denture base material (Valplast).The results of the present study
were analyzed statistically by (Mean + standard deviation, ANOVA and
Duncan’s multiple range tests). The statistical results were considered

significant at p < 0.05.
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Results: Thermal diffusivity of flexible with nano-sized additives
(Al,03, ZnO and Ag) using concentrations (0.5 %, 1% and 2%) by Weight
showed increased with significant difference in comparison with 0.25%
additives and control groups. Minimum value of thermal diffusivity was
(0.0866 mm?/s) for control group, while maximum (0.1256 mm?/s)
represented 2% Al,Os3.Also, the results showed 2% (AlO;, ZnO) groups
significantly higher tensile strength than control and other groups while
increased in concentration of Ag groups had no significant effect. Also the
results showed no significant differences in hardness among (0.5%, 1%, 2%)
of each additive (Al,O3;, ZnO) except for group with 2% Ag showed
significant increased hardness in comparison with other concentrations.

Also, there were no significant differences in dimensional accuracy and
contact angle of each additive (Al,O3, ZnO, Ag). Also, the results showed
AlOs and ZnO additives at different concentrations (0.5%, 1% and 2%)
indicated an acceptable color change, while Ag additives showed an un-
acceptable color change.

SEM showed that the nanoparticles might be distributed randomly.
FTIR showed that the nano-sized additives were not lead to any chemical
reactions. The DSC results indicated that the addition of nanoparticles were
not affect the Tg, Tc and Tm of flexible denture base. The biocompatibility
test showed that the nano-sized additives to flexible denture base material
were considered to be biocompatible.

Conclusion: The nano-sized additives to flexible denture base material
were effective for enhancement thermal diffusivity of flexible denture base
material although the addition caused some changes in physical and

mechanical properties.
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