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Reliable data obtained from analysis of DNA, proteins, bacteria and other disease-related molecules
or organisms in biological samples have become a fundamental and crucial part of human health
diagnostics and therapy. After a brief summary of the implication of template based ordered mesoporous
materials in electrochemical science, the various types of inorganic and organic-inorganic hybrid
mesostructured used to date in electroanalysis and the corresponding electrode configurations are
described. The development of non-invasive tests that are rapid, sensitive, specific and simple would
allow patient discomfort to be prevented, delays in diagnosis to be avoided and the status of a disease
to be followed up. The use of biosensors for the early diagnosis of diseases has become widely accepted
as a point-of-care diagnosis with appropriate specificity in a short time. To allow a reliable diagnosis of
a disease at an early stage, highly sensitive biosensors are required as the corresponding biomarkers
are generally expressed at very low concentrations. In past 50 years, various biosensors have been researched
and developed encompassing a wide range of applications. This contrasts the limited number of
commercially available biosensors. Lately, graphene-based materials have been considered as superior
over other nanomaterials for the development of sensitive biosensors. The advantages of graphene-
based sensor interfaces are numerous, including enhanced surface loading of desired ligand due to the
high surface-to-volume ratio, excellent conductivity and a small band gap that is beneficial for sensitive
electrical and electrochemical read-outs, as well as tunable optical properties for optical read-outs such
as fluorescence and plasmonics. In this paper, we review the advances made in recent years on graphene-
based biosensors in the field of medical diagnosis.
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Nowadays incorporation of few oxygen groups between the layers of graphite have shown potential
approach for industrialization of graphene oxide for different potential applications. During the strong
oxidation process in modified Hummers method, these oxygen based functional groups may increase
the distance, weakening the van der Waals forces and facilitation the exfoliation of graphite layers from.
The reduced graphene oxide/copper oxide (rGO-CuO) is highly potentially active and selective catalyst
for many environmental applications. Different wt. % of Cu(II) and loaded on rGO surface to form a
nanocomposite, which were prepared by hydrothermal method. The influence of hydrothermal
temperature, rGO sheet and loaded CuO on structure of graphene was systematically investigated. The
structure and optical properties of the obtained hybrid composite was evaluated employing scanning
electron microscope, X-ray diffraction, UV-visible and infrared spectroscopies. The photocatalytic
activities of rGO-CuO nanocomposites for the degradation of Eosin B acid red under sunlight were
investigated. The results revealed the decrease in percentage photocatalytic degradation rate occurred
on rGO-CuO, because a single sheet of rGO can shield the light from reaching the surface of CuO
photocatalyst. It is possible to provide a new way to use the host rGO as prepared by hydrothermal
method for water remediation applications.
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We reported a simple, green and eco-friendly approach for the synthesis of zinc oxide nanoparticles
using aqueous extract of Pongamia pinnata plant leaves acts as reducing agent as well as capping
agent. Biosynthesized zinc oxide nanoparticles were characterized by FTIR, X-ray diffraction and
field emission scanning electron microscopy. The results suggested that the zinc oxide nanoparticles
synthesized by aqueous extract of Pongamia pinnata plant leaves with high purity, mostly spherical in
shape with an average size of 23.5 nm.
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In present study, thermoplasmonic characteristics of dysprosium nanoparticles with spherical, core-
shell and rod shapes are investigated. In order to investigate these characteristics, interaction of
synchrotron radiation emission as a function of the beam energy and dysprosium nanoparticles were
simulated using 3D finite element method. Firstly, absorption and extinction cross-sections were
calculated. Then, increases in temperature due to synchrotron radiation emission as a function of the
beam energy absorption were calculated in dysprosium nanoparticles by solving heat equation. The
results show that the dysprosium nanorods are more appropriate option for using in optothermal human
cancer cells, tissues and tumors treatment method.
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