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Abstract

Aim of the study: This study aimed to evaluate the effect of
incorporating different nanoparticles at different concentrations on the
antimicrobial activity, the Primary skin Irritation test and on some of the

physical and mechanical properties of alginate impression material.

Materials and Methods: Four types of nanoparticles were studied
these are : silver , magnesium oxide, zirconium oxide and Aluminum oxide
nanoparticles of sizes 50,40,20 and 20 nm respectively, in different
concentrations(0.5%,1%,2% and 5% wt). The antimicrobial activity of
alginate impression materials were evaluated using The Minimum
inhibitory concentration(MIC), and by using the Agar well diffusion
method against Candida albicans and Staphylococcus aureus. Nine rabbits
were utilized to study the safety of these nanoparticles by using the Skin
Irritation Test . The Mechanical and physical properties tested were setting
time, flow, dimensional stability, compressive strength, elastic recovery,
wettability of alginate impression material. The morphology and the
structure of the studied samples have been investigated by using the

Scanning electron microscope and X-ray diffraction techniques.

Results: The results showed that adding of silver, MgO and ZrO2
nanoparticles to the alginate impression materials, inhibited the growth
of Candida albicans and only silver nanoparticles inhibited the growth

of Staph aureus at low concentrations.

The antimicrobial activity was increased as the concentrations of
nanoparticles increased. Aluminum oxide nanoparticles was excluded from
the study because it failed to cause antimicrobial effect at low

concentrations.

The results of skin irritation test on rabbits showed no sign of skin
irritation for MgO nanoparticles and Negligible results for silver and ZrO2

nanoparticles. The results of the setting time for silver and MgO-NPs
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showed significant prolongation of the time of setting of alginate when
compared to control group but for ZrO2-NPs there was significant decrease
in the setting time of alginate. The results of flow, compressive strength
and elastic recovery showed significant decrease compared to the control
group . The wettability of alginate increased with the addition of the
studied nanoparticles. The results of dimensional changes showed
significant increase of dimensional changes of silver and MgO-NPs within
standard limits except for ZrO2-NPs which revealed no significant

dimensional changes.

SEM for alginate impression material incorporated with nanoparticles
revealed random distribution of the nanoparticles. XRD examination
showed that there is an increase in the crystalline phases of the alginate

after the addition of nanoparticles.

Conclusions: The conclusions of this study showed that the incorporation
of silver, MgO and ZrO2 nanoparticles into alginate impression
material provide it with antifungal and antibacterial effect against
Candida albicans and Staph aureus bacteria, without significantly

compromising its physical properties.
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