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is the application of nanotechnology in the 
battle against microorganisms. 

Potential readers may thus become resear-
chers in applied microbiology, biotechnology, 
pharmacology, nanotechnology, and infection 
control, students of medical and biological fa-
culties, and clinicians dealing with infectious 
diseases.

The book consists of 18 chapters by authors 
from around the world. Our participation in 
the creation of the book consisted in writing a 
contribution of the topic  Complexes of Metal-
-Based Nanoparticles with Chitosan Suppressing 
the Risk of Staphylococcus aureus and Escherichia 
coli Infections [2]. 
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Figure 1: Authors of the book: Mahendra Rai (Sant Gadge Baba Amravati University, Department of 
Biotechnology) and Kateryna Kon (Kharkiw National Medical University, Department of Microbiology, 
Virology and Immunology). Adapted from the [1]

The book was created especially considering 
the still spreading the risk of resistance of in-
fectious pathogens to antimicrobial agents. 
Resistance to antimicrobial agents has been 
reaching high levels among all types of micro-
organisms. Bacteria constantly demonstrate 
growing rates of resistance to classical and 
newly introduced antibiotics, fungi increase 
rates of resistance to antimycotics, viruses, 
increase rates of resistance to antiviral agents, 
and even insect vectors carrying microorgani-
sms have been acquiring the ability to develop 
resistance to the most common insecticidal 
agents. Because of this, the efforts of scientists 
all over the world are being directed to the 
search for new and effective methods to cope 
with drug resistance. One promising approach 

Book titled Nanotechnology in diagnosis, treatment and prophylaxis of infectious diseases 
was released in 2015 by Mahendra Rai from India and Kateryna Kon from Ukraine. 
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The aim of our study was the use 
of nanotechnology (silver, seleni-
um, copper or zinc nanoparticles) 
in complexes with polymer sub-
stance chitosan to reduce the risk 
and spread of dangerous bacterial 
pathogens. Nanoparticles of metals 
interacting with cellular compo-
nents and biomacromolecules inclu-
ding DNA and RNA alter cellular 
processes. 

From the point of view of the an-
timicrobial activity, the metal nanoparticles at 
nanomolar concentrations exhibit the excellent 
results on the inhibition of bacterial strains. 
In last few years, magnetic nanoparticles have 
become a very useful tool in variety of research 
areas such as biotechnology, biomedicine, and 
magnetic resonance imaging, in waste water 
treatment or information technology [4].

   The superparamagnetic nanoparticles have 
a fast response to applied magnetic field. They 
will randomize their directions and become 
neutral again almost immediately after the 
field is turned off because the thermal energy 
will flip the dipoles in random directions [5,6].

 

 

The need of the antimicrobial agents with 
the similar effect as antibiotics is increasing 
rapidly. Metal nanoparticles are characterized 
by significant antimicrobial properties, which 
lead to elimination of bacterial infections. At 
present, testing of antimicrobiality of different 
compounds is very interesting for the research 
groups worldwide. Possible toxicity of metal 
nanoparticles to eukaryotes can be eliminated 
by formation of composites with biopolymers 
like chitosan. Nanotechnological use of metals 
in the fight against infectious pathogens due to 
their antimicrobial properties and low toxicity 
to the host cell is a promising future.

This scientific book is certainly suitable ma-
terial for familiarization with modern trends 
in the treatment of bacterial infections. The 
covered subjects open horizons in still not very 
explored areas; however, which offer effective 
and progressive possibilities in the fight against 
infectious pathogens. The book is thus uniquely 
beneficial not only for scientific groups but also 
for employees of medical fields.
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Figure 2: Cover of the book Nanotechnology in 
diagnosis, treatment and prophylaxis of infecti-
ous diseases. Addapted from the [3]
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Figure 3: Schematic representation of the pro-
posed mechanism of antibacterial activity of the 
iodinated chitosan-Ag NPs composite. Addapted 
from Bajernee et al. [7]
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