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Nanotechnology is the process by which components, processed and manipulated at the nanoscale
comprising from 1 to 100 nanometers, try to mimic biological structures. It is a highly promising
field, where disciplines such as chemistry, physics, biology, engineering, and medicine interact with
nanostructured materials offering potential solutions in multiply practical applications, applied first
of all in theranostic (diagnostic and therapeutical applications) drug delivery, and tissue engineering
but the use of synthetic and natural biomaterials. 
This book, organized in 4 Parts and 20 chapters, reports and discuss the advanced nanostructured
materials and tools, characterizing and predicting their properties and behaviour. In particular the
authors, coming from industry and academia, cover various applications of biomaterials, investiga-
ting their structure and properties reported and discussed in occasion of the Fifth international
Conference: From Nanostructure, Nanomaterials and Nanotechnologies to Nanoindustry held in
April 2015 at Kalashikov Izhevsk State Technical University, Russia.
Part I: Nanostructures and Nanosystems for Improvement of Materials and Objects, comprising 4
chapters, reports on chapter 1 a mobility-based post-synthetic route useful to optimizing the surfa-
ce-enhanced Raman scattering(SERS)-active nanostructures by the use of metal Nanoparticles
(NPs). 
Basically this Nanosystem, ideal in a wide range of practical applications, consists on antibody-func-
tionalizing silver-NPs held together by a Raman reporter and stabilized  by the presence of polyethy-
lene glycol chains as capping agent. The sensitivity, the robustness and the high reproducibility of
the successfully engineered SERS bioassay based on these active nano-assemblies seems to provide
a suitable platform for developing multiplexed sensitive detection of proteins and other target mole-
cules, not possible with the colorimetric and fluorine trip ELISA analogs. On chapters 2-4, are
reported many topics such as the problem regarding the redox synthesis of metal/carbon nanocom-
posites in nanoteactors of polymeric matrices.
The new possibilities to develop new ideas on the base of mesoscopic physics principles for the self-
organization synthesis of polymeric matrices are discussed. Thus, it has been shown that the energe-
tic characteristics of Nanocomposites result more important for their activity determination in com-
parison with their size. Their vibration energy depends, in fact, on their average masses. Many other
short communications discussed the properties of different nanostructures and nanosystems based on
the use of tetrapyrrolic photosensitizers, phthalocyanines for the development of nano sensors, nano
aggregates for early diagnosis, or the photodynamic therapy, reporting interesting and practical
results.
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Part II: Modeling in Sphere of Nanoscience and Nanotechnology describes by chapters 5-8 the geo-
metry and the entropic spatial-energy interactions of the micro-nanoparticles, reporting also a pro-
posed method to determine their elastic modulus and modelling processes of solid or layered nano-
structures. Main components of organic compounds, constituting 98% of cell elemental composition
are carbon, oxygen, hydrogen and nitrogen. 
Carbon is the main conformation center of different structural ensembles, including the formation of
cluster compounds. Clusters are aggregates of anything from a few to many atoms or molecules.
Therefore, analyzing the mechanism of formation of carbon clusters it is possible, by analogy, to
understand the geometry of the hexagonal cell structures and the interactions between atoms, ions or
molecules expressed by a variety of potential energy functions.Thus,the concept of the entropy of
spatial-energy interactions ,appear based on the second law of  thermodynamics on the static energy,
with rules independent of microscopic models. This concept is reported and discussed together with
the variability of entropy in biochemical processes, economics, and engineering systems. 
Part III is entirely dedicated to the Investigation of structure and Properties of Nanostructures,
Nanosystems, and Nanostructured materials by chapters 9-11. Thus, it is reported a review on the
development of the X-ray photoelectron magnetic spectrometers and their use to investigate the tran-
sformations of substances participated with nanostructures by electro structures. 
The results of X-ray photoelectron spectroscopy investigations of different processes as well as the
development of unique X-ray photoelectron magnetic spectrometers are, therefore, discussed. 
Moreover, the influence of minute additional of carbon metal-containing nanoforms is studied on the
polymer structure for polycarbonate, polymetylmethacrylate and polyvinyl alcohol, compounds
which have different content of oxygen. Thus, it has been shown that, the temperature growth blocks
the development of the nanostructure self-organization in the medium; the degree of nanostructure
interaction with a polymer is determined by the content on nanostructures and their activity in the
medium, and the change of the polymer structure is accompanied by the change of its technological
properties.
In conclusion the larger is the content of oxygen  atoms bound to carbon atoms in the polymers, the
larger is the degree of the polymer modification and the smaller is the percentage of nanoforms
required for the beginning of modification. However, for the preparation, validation   and application
of nanoscale and nanostructured metal powders and their multi component systems, required from
modern material science, it is necessary the investigation of their composition and structure. Thus
the need to use the entire methods of X-ray diffraction together with spectroscopic and other physical
methods, all reported in this part of the book.
Part IV Production of Nanostructured Materials and Investigations of their Properties is described
in chapters 12-16. Among the productive processes, the electrospinning technology  has gained
much attention mainly because considered the most cheap and simple method to produce non-woven
tissues with nanoscale diameters to be used in medicine. The most significant challenge in this pro-
cess is to obtain uniform, consistent, and reproducible   nanofibers and non-woven tissues, having
high surface and high porosity to make scaffolds structured as the native extra cellular matrix
(ECM).
Compared to other scaffolding materials, electrospinning allows creating nanofibers from organic or
inorganic materials of high Young's modulus and, therefore, of an higher mechanical strength. These
scaffolds, being prevalently used to make engineered tissues, have to be manufactured with appro-
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priate and functional biomaterials for optimum, robust, long-life performance when implanted in the
human body. However, the processing conditions play a major character in the fiber formation during
the electrospinning technique, being governed by the external electric field produced by the applied
voltage caused by charges on the jet surface. The viscosity, polymer concentration surface tension,
and polymer molecular weight are also important for the morphology of the electrospun fiber, being
linked to one another. By increasing the molecular weight smooth fiber will be obtained with a larger
average diameter. 
On one hand, a lower surface tension of the spinning solution, for addition of a surfactant, helps elec-
trospinning to occur at a lower electric field. On the other hand, an increase of conductivity, obtained
by the addition of ionic salts, favours forming of thinner fibers as well as an increase in the applied
voltage.
However it is to underline that the high surface area of electrospun nanofibers has shown to be effi-
cient for fluid absorption and dermal delivery. 
Thus, by the electrospinning technique it is possible to produce effective scaffolds that permit the
oxygen permeation while protect wound from infection and dehydration maintaining the necessary
level of waters, contemporary impeding the proliferation of pathogenic microorganisms. Moreover,
electrospun nanofibers may be used to make a controlled release system, loading active ingredients
into their structure to obtain their release at a predictable rate and time. The high specific surface area
and short diffusion passage length, in fact, give the nanofiber drug system higher overall release rate
than the bulk material. The relative release can be finely controlled by modulating nanofiber
morphology, porosity, and composition. However, as the drug delivery in the form of nanofibers is
still in the early stage exploration, a real delivery mode after production and efficiency has yet to be
determined in the next future. Apart the use of nanofibers as medical devices, they can play an impor-
tant role in textile applications as protective clothing and other functional fabric materials.
Nanofibrous membranes, in fact, are capable of neutralizing chemical agents and trapping aerosol
particles without reducing the clothing' air and water  vapour permeability, because of their high spe-
cific surface area and high porosity but small pore size compared with conventional textiles. 
These an other news are reported on Part V Applications of Nanostructured Materials and
Nanotechnologies by chapters 17-20.
This interesting book, written from well know scientists, reports the last developments and trends in
the field of nanotechnological materials and applications that had a major commercial impact in
these last years, during which the integration of clinical and engineering approaches became more
stringent. The description of the nanostructures and nanosystems properties, the nanoscale technolo-
gies together with the last methodologies used for the nanomaterials control, and the combining
discussion of the clinical aspects with the material science and engineering perspectives, may be of
great utility for chemists, medical doctors, chemical, engineers, technologists of both the chemical
and medical community with academic or industrial background, that are interested to deepen the
knowledge on  the nanotechnology of advanced nanomaterials.

P. Morganti Ph. D.
Editor-in-Chief
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