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Abstract 1
Abstract

Background: Poly methyl methacrylate (PMMA) resins are the most
commonly used denture materials; however, until now the PMMA does
not fulfill all the requirements of acceptable anti-microbial properties.
Many techniques have been used for improving their anti-microbial
properties such as adding food preservatives. It can be considered one of

the novel strategies for microbial biofilm prevention and eradication.

Aim of the study: To evaluate the anti-microbial properties of (PMMA)

resin denture base material by adding different food preservative

materials.

Materials and method: The antimicrobial properties of modified

PMMA resins were assessed by evaluating the amount of microbial
biofilm formation and viable cell count reductions for two important
pathogens S. aureus and C. albicans. Minimum Inhibitory Concentrations
(MICs) for the preservative materials sodium metabisulfite (SM) and
sodium benzoate (SB) were determined in-vitro by broth tube dilution
method. Assessment of microbial biofilm by crystal violet assay and the
viable cell count was assisted by colony forming unit. Heat-polymerized
acrylic resin samples (175) were conventionally made, 100 samples for
microbiological work divided into 5 groups (n = 20) based on the type
and concentration of the added materials (1) control 0% additives, (2) SM
0.5%, (3) SM 1%, (4) SB 0.5%, and (5) SB 1% by weight. Each group
was separated into two equal subgroups (n = 10) for the estimation of
viable cell count and (n = 10) for the assessment of microbial biofilm
formation. The remaining seventy-five samples were used for physical

property tests, including surface hardness using the Vickers hardness test,
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surface roughness using a profilometer and flexural strength using a

universal testing machine.

Results: In crystal violet assay evaluating microbial biofilm formation
by C. albicans and S. aureus formed on denture base material modified
with (0.5% SM, 1% SM, 0.5% SB, 1% SB) the main of absorbance for
microbial growth is significantly lower than that of the control group at p
<0.05. Simultaneously the mean of viable cell count for C. albicans and
S. aureus of denture base material modified with (0.5% SM, 1% SM,
0.5% SB, 1% SB) was significantly lower than the control group at p
<0.05. There was significant increase in flexural strength, no significant
difference in surface hardness except 1% SB significantly reduce the
hardness, on the other hand SM (0.5% and 1%) caused no significant
difference in surface roughness while SB (0.5% and 1%) caused

significant increase in surface roughness.

Conclusion: Food preservative showed strong reduction in microbial
growth in term of CFUs and biofilm biomass and it enhanced flexural
strength, and changed other mechanical and physical PMMA qualities,
yet the material still had acceptable properties. whereas a considerable

increase in surface roughness was produced by sodium benzoate.
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