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INTRODUCTION EXPERIMENTAL

Biofilm in Dentures

pH plays an important role in
the ROS generation, the
optimal pH for Peracetic acid
decomposition lies around

Aims and Objectives
The aims and objectives of this work are to study the chemistry behind
the generation of ROS within a formulation to contribute towards the

Bacteria grow on surfaces in the form of a biofilm, a complex structure
encased in an extracellular matrix of polysaccharides, proteins, nucleic

acids among other metabolites'. optimization of existing formulations that rely on the TAED/ NaPC to = 55-82
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: ROS within a formulation. The TAED
/H,0, system present will be studied
alongside key ingredients and its
capability to generate ROS analysed
using 'H-NMR and fluorimetry
assays. (Figure 3).

Subsequently some  of the ) .
antimicrobial properties of the ROS i - conversion of peracetic acid into acetic acid and singlet oxygen. (TAED

Study the Reaction

produced were tested against Kinetics . e
Streptococcus mutans and Candida

albicans biofilms (figure 4)
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Figure 6: DCFH fluorescence, an increase in fluorescence is an indicator of
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| 5,0 . ’ that the reaction rates
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Dental plaque is the biofilm that colonizes our mouth cavity. Dentures due to
their prolonged use and durability tend to accumulate plaque (biofilm), become
stained, and in some extreme cases calculus (an hardened form of plaque,
very hard to remove) can be formed2. The biofilm found in dentures has the
same general composition as the dental biofilm but higher numbers of Candida
albicans®.

Poor denture hygiene and the presence of Candida albicans in the mouth
cavity has been linked with complications such as denturestomatitis and
candidiasis among others*.

Concerning denture cleaning the ideal system needs to be able to possess
good bleaching capabilities and be an excellent antimicrobial agent.
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Figure 7: H-NMR kinetic study. Left 22 °C, middle 40 °C and right 60 °C.
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® C albicans
W S mutans

AlamarBlue® Fluorescence AU

. # Figure 3: Schematic of H-NMR, pH measurements
Reactive oxygen SpeCIes o T o e and Fluorometric assays
A Ao
T - - §° SB" S S8 °
Reactive oxygen species (ROS) such as H,0, and ) o U/ ’ S AT
. & SLOM imagingof dual species biofim (C. lbicans and 5. mutans) afer 10 minutes reatment
sing|et oxygen are important mechanisms in host |- / P X with Polident, placebo tablet and simplified formulation
defence, to mediate inflammation and participate in o T - A 599G The MBEC and SCLM results showed that ROS are essential for biofilm removal within this type
. . . ’ B Mo i o g = NG ’ of formulation. Polident solution and main actives solution partially removed the biofilm and the
the kiling of microorganisms. by targeting . § N majority of remaining cells were dead (red) while the placebo tablet that does not generate ROS

“, 24 wel e

o - . »
. M _on [RUNRTENI \ 4 removed some of the biofilm but the remaining cells were alive (green).

structures in the microbial cell, such as thiol
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lipids®.  The range of targets and being wo. | QD e : + HNMR and fluorometric studies will enable us to study and develop novel
environmentally friendly make ROS an ideal = formulations.
antimicrobial agent. v on . » The optimal pH for ROS generation within this system was found to be
Peracetic acid is also seen as an excellent Figure 2: Lifecydle of peracetic acid - between 7-8.
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