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Abstract

Background

The biomedical sciences emphasizing creating innovative drug
delivery systems for regulated drug release is intriguing since nanotubes
are utilized for antifungal drug administration, and the potential need for
enhancement of denture chairside relining materials as they represent
suitable fungal harbor resulting in denture stomatitis and they still exhibit
lower physicochemical and mechanical properties and controlled setting
time and temperature. As consequently, many attempts have been made to
improve its qualities, either by changing its chemical structure or by
integrating different reinforcing materials and drugs.

Aims

Preparing functionalized multiwalled carbon nanotubes (MWCNTs)
to be utilized for drug loading of prepared pure nanonystatin powder. To
bioactively modify hard chairside denture reliner, and explore the
antifungal action, nystatin release, and reducing exothermic reaction of
MWCNTs-Nys-modified hard chairside denture liner and evaluate some
important properties of modified denture reliner.

Methods

The chairside hard denture reliner samples were produced and
divided into four groups: Control group (Chairside Hard denture
reliner without modifications) and three modified experimental groups
(MWCNTs-Nys-CHDR at 0.025%, 0.05%, and 0.1% by weight), were
tested for antifungal action with Minimum Inhibitory Concentration
(MIC), Candida adherence, nystatin release and some chemical and
physical tests (Fourier Transform Infrared Spectroscopy, X- ray
diffraction, Scanning electron microscope, exothermic reaction
measurement, surface hardness, tensile bond strength, water sorption,

water solubility, porosity, and dimensional accuracy). Collected data
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analyzed statistically by utilizing SPSS system version 28, by mean of
Descriptive statistics, Analysis of Variance (ANOVA), and Duncan
multiple range tests at p < 0.05.

Results

Successful chemical preparation and evaluation of nanosized
nystatin for conjugation with MWCNTs and incorporation into chairside
hard denture reliner. The bioactive alteration of chairside hard denture
reliner ( CHDR) showed increased antifungal efficacy against Candida
albicans. The MIC of MWCNTs-Nys was lower than the prepared Nano-
Nystatin, and both were lower than regular Nystatin. Nanosizing and
conjugation with MWCNTs significantly enhance the antifungal efficacy
of Nystatin. It also significantly increases hardness, tensile bond strength,
linear dimensional stability, and polymerization time. And decrease water

sorption, solubility, porosity, and peak temperature of polymerization.

Conclusions

The bioactive alteration of chairside relining material led to
significant improvement in some properties of the reliner with enhanced
and prolonged antifungal efficacy against Candida albicans. It also
improves peak temperature and polymerization time for more proper

direct clinical use in the oral cavity.
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