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Abstract

The nanocomposites applications are quite promising in the fields of packaging, medicine, optical integrated
circuits, coatings, drug delivery, sensors, aerospace, packaging materials, adhesives, consumer goods. Etc. This
review includes new nanocomposites consist of biopolymer and ceramics nanoparticles for antibacterial

applications with high activity, low cost and low weight. The results showed that the nanocomposites have high

activity as antibacterial materials.
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Introduction

The studies of metal oxide nanoparticles/polymer
nanocomposites are creating increasing attention
owing to their possible applications in memory,
recording heads, microwave devices and household
electronics (Upadhyay et al., 2014). The polymer
nanocomposites has been effectively utilized for
numerous steady inorganic colloids free from
aggregation, like zinc oxide, titanium oxide, metal and
magnetic nanoparticles (Jaleh et al., 2011). Titanium
dioxide is one of the promising materials used in wide
range applications due to its optical and electronic
properties (Omar, &Matoussi, 2012). There are some
methods to make polymers antibacterial such as
ionizing radiation, but they can be still infected by
microorganisms during usage of them.The best and
easy way to obtain antibacterial polymers is melt

mixing of polymers with antibacterial agents (Altan, &

2019

Yildirim, , 2014). Antibacterial agents like TiO- has
photocatalytic activity under UV, light so daylight or
UV light is needed to make them active in killing
2006).The (TiO.-SiC)

indicated beneficial photo catalytic performance as

bacteria (Brayner, et al,
compared to TiO-» nanoparticles (Hao, et. al 2014).
The nanocomposites have good properties which are
made it used in different applications such as:
humidity sensors (Ahmed et al., 2019; Agool et al.,
2017; Hadi and Hashim, 2017; Hashim and Hadi ,
2018; Hashim and Hadi , 2018), antibacterial
(Kadhim et al., 2017; Kadhim et al., 2016; Hashim et
al., 2018; Rashid et al., 2018; Ahmed et al., 2019),
pressure sensors (Hamad and Hashim, 2018; Hashim
and Hamad, 2018; Hashim and Hadi, 2017; Hashim
and Hadi , 2018), radiation shielding (Hashim and
Hadi , 2017; Agool et al.,, 2017), ...etc. Figure (1)

representation of bacterial photo killing using TiO-.
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Fig. 1. Schematic representation of bacterial photokilling using TiO- (Etacheri, et al. 2015).

Nanomedicine

Nanotechnology provides the ability to engineer the
materials properties by controlling their size
(Etheridge et al., 2013). It producing major advances
in energy, including high-performance batteries and
economic solar cells; electronics, with single-atom
transistors and ultrahigh density data storage; food
and agriculture, increased screening for contaminants
and offering smart delivery of nutrients. However,

two of the most promising and exciting domains for

advancement are medicine and health. It offers
potential developments in medical imaging and
diagnosis, pharmaceuticals, cancer treatment, tissue
regeneration and implantable materials (Ruhal et al.,
2013). Applying nanotechnology for treatment,
monitoring, control of diseases and diagnosis has

been referred to as nanomedicine (Kaur et al., 2012).

The new resistant strains development of bacteria to

current antibiotics has become a serious problem in
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public health; therefore, there is incentive to develop

new bactericides (Singh et al. 2008).

The antibiotics wide scale use in the prevention and
treatment of bacterial infections has led to the spread
of resistant microorganisms requiring the
development of new active molecules against bacteria.
Nanoparticles are similar in size to biological
macromolecules and smaller than human cells. The
development of nanotreatment strategies represents a
opportunity to enhance medical treatments,
improving prognosis and care for challenging
healthcare issues (Monzillo et al., 2014; Ansari, et al.,

2011).

Literature Survey

Polymer- ceramics nanocomposites are used for
environmental and emission monitoring, automotive,
domestic, industrial and medical applications.
Akhavan in The Ag-TiO2/Ag/a-

TiO2nanocomposite thin film photocatalyst sensitive

2009.

to the solar light with an efficient storage of Ag
nanoparticles both on the film surface and at
interface of the Ag—TiO: and a-TiO: thin films was
simply synthesized by sol—gel. The photo degradation
of the thin films was studied by testing its
antibacterial activity against E. coli bacteria, in dark

and in the visible and the solar light irradiations.

The relative rate of reduction of the viable bacteria for
the nanocomposite film (3.6x102 min™) was 5.1 times
greater than the corresponding value for the a-TiO2
thin film, in dark.

Gupta et al. In (2013). Studied the structural and
optical properties and comparative photocatalytic
activity of TiO.and Ag-doped TiO- nanoparticles
against different bacterial strains under visible-light
irradiation.The antimicrobial activity of TiO- and Ag-

doped TiO: nanoparticles (3% and 7%) was

investigated  against both  gram  positive
(Staphylococcus aureus) and gram negative
(Pseudomonas aeruginosa, Escherichia coli)

bacteria. As a result, the viability of all three

2019

microorganisms was reduced to zero at 60 mg/30 mL
culture in the case of both (3% and 7% doping)
concentrations of Ag-doped TiO:nanoparticles.
Annealed TiO- showed zero viability at 80 mg/30 mL
whereas doped Ag-TiO-7% showed zero viability at
40 mg/30 mL culture in the case ofP.

aeruginosa only.

Villatte et al. in (2015) .This study enabled to develop
an antibacterial coating for stainless steel commonly
used in surgical practice. The process using
photoactive TiO- exposed to ultraviolet irradiation is
actually well known and applied widely in disinfection

procedures.

The model was effective against the two main
bacterial strains involved in pin tract infections.
Mechanical tests confirmed the ability of the coating
to resist important stresses. Moreover, this type of
coating is created by sol-gel dip-coating techniques
that are not expensive and easily scalable for
industrial application. This new option could prevent
pin tract infection, even if heavy optimization work is
yet to be done in order to amplify its bactericidal

properties.

Feng et al. In (2017). In this study, the antibacterial
corrugating medium was prepared by the coating
method using nano TiO- as the antibacterial agent,
and the antibacterial effect was investigated by the
inhibition zone method. In addition, the mechanical
properties of corrugating medium, such as the
thickness, stiffness, bursting strength, tensile strength
and folding endurance, were studied under different

concentrations of TiO- antibacterial agent.

Results showed that the difference of lateral folding
endurance was not obvious, but the stiffness, bursting
strength, tensile strength and folding endurance were
increased obviously with increase concentration of
antimicrobial agent. The diameter of inhibition zone
was initially increased with the increase
concentration of the antimicrobial agent, but
decreased when the concentration was more than 0.1

wt%. The maximum diameter was 5.89 mm when the
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concentration was 0.1 wt%.

Akbarzadeh et al. In (2018). The FeAg bimetallic
nanoparticles supported on TiO» nanowires (NWs)
were synthesized by a facile chemical deposition
method. This material subsequently was applied for
electrochemical hydrogen storage, photocatalytic
degradation of a binary solution of Auramine-O (AO)
and Methylene blue (MB) dyes and photocatalytic
hydrogen production.It was noteworthy that
antibacterial activity experiments illustrated the
improved antibacterial activity of Fe__ Ag/TiO. NPs
Fe__Ag/TiO> NWs

the one-dimensional structure

in comparison to because
of TiO- nanowires

makes it difficult to enter the bacterial membrane.

Mirmohseni et al. in (2019).In this study a
straightforward approach has been developed for
fabricating antibacterial and antistatic epoxy coatings
by using polyaniline-chitosan modified TiO- ternary
nanocomposite. This nanocomposite was synthesized
through the following steps. First, chitosan was
grafted onto the TiO. nanoparticles and then final
nanocomposite ~was  prepared via  solution
polymerization of aniline. Electrical conductivity
measurement revealed that nanocomposite with 7.5
wt % of the modified TiO:nanoparticles has
noticeably higher conductivity compared to
polyaniline. Evaluating the coatings' antibacterial
property indicated epoxy coatings with the content of
ternary nanocomposite show significant bactericidal
activity against Gram-positive bacteria and have
acceptable antibacterial action against Gram-negative
ones. Also, obtained results showed that the ternary
nanocomposite would greatly decrease coatings'
surface resistivity and when nanocomposite content is
about 2 wt % surface resistivity is about 3 x 107 Q sq.
On the contrary, the coating with nanocomposite
loading exhibits improved thermal and mechanical
performance compared to the coating made of neat

€poxy.

Conclusion
Polymer- ceramics nanocomposites have many

modern applications for medicine, biological and

2019

industrial fields. The nanocomposites of biopolymer
and ceramics nanoparticles can be used for
antibacterial applications with high activity, low cost
and low weight. The results showed that the
nanocomposites have high activity as antibacterial

materials.
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