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There are many current antibacterial materials are somehow effective and powerful tools to prevent
infections in which inorganic metal oxides are being increasingly used for antimicrobial applications. The
main advantages of using inorganic oxides when compared with organic antimicrobial agents are their stability,
robustness, and long shelf life. The antimicrobial activity of nanoparticles has been studied with different
pathogenic and nonpathogenic bacteria such as Staphylococcus aureus and Escherichia coli. Some of the
inorganic oxides that have been tested for their antimicrobial activity are TiO,, ZnO, MgO, CaO, CuO, AL,Os,
Ag0, and CeOs.

Among those, the antibacterial activity of ZnO has been studied largely with different pathogenic
and nonpathogenic bacteria such as S. aureus and E. coli. To make better use of ZnO nanoparticles in food
products and to assist in the development of powerful, but nontoxic, antimicrobial derivatives, it is necessary
to understand the mechanism of action of ZnO nanoparticles against bacteria, but to date, the process
underlying their antibacterial effect is not clear. Recently, TiO, nanoparticles (TiO, NPS) also have been
attracting much attention due to their functional and physicochemical properties, such as, a white pigment and
a personal skin care product (due to its brightness and high refractive index with high safety margin), and
bactericidal agents (photocatalytic properties and its induced antimicrobial activity under UV radiation or
visible light). Up to now, many papers and reviews concerning about toxicity mechanism have been published
from the viewpoints of reactive oxygen species (ROS), that is hydroxyl radical -OH and superoxide anion O,
which are generated by hole-electron pairs in the valence and conduction bands of TiO,, respectively. Their
toxicity mechanism has been explained by bio-cell wall damage and lipid peroxidation of membrane, and
TiO, NP adherence to intercellular organelles and biological macro molecules. However, there have been no
reports on anatase TiO; having microbial activity under dark conditions.

Both ZnO and TiO; have high potential as antibacterial agents which are able to apply in various
fields. Although there are already many studies about these materials focusing on their antibacterial activity,
they are still getting more attention from researchers due to their unclear mechanism under dark. There have
been very few reports mentioning clearly about this. Besides, the effects of the preparation methods and their
physicochemical properties to the antibacterial property of ZnO, TiO: and doped TiO, under dark also have
not been well-characterized.

In the present study, synthesis and physicochemical evaluation of metal oxides which reveal
antibacterial activity even in the dark conditions have been performed.



