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enormous prospect in industrial, defense, and clinical
medicine applications. Bio-molecules are very important

Dear Editors,

Over the past few years, bionanomaterial research has

emerged as a new exciting field and the importance of
DNA, RNA and peptides in designing bionanomaterials for
the fundamental development in biotechnology and
nanomaterials has begun to be recognized as a new
interdisciplinary frontier in field of life science and material
science. Great advances in nanobiochip materials,
nanoscale biomimetic materials, nanomotors,
nanocomposite materials, interface biomaterials, and
nanobiosensor and nano drug delivery systems have
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elements in nanoscience and nanotechnology. Peptide
nucleic acids (PNAs) replace DNA as a probe for
biomolecular tool in the molecular genetics diagnostics,
cytogenetic, and various pharmaceutical potentials as well
as for the development of sensors/arrays/chips and many
more purposes. One of the current aspects related with
PNAs is the making of a new hot device for the commercial
applications e.g. nanobiosensor arrays [1].
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The integration of nanotechnology, microfabrication
techniques, and miniaturized devices with novel
biochemical detection methodologies, leads to very
sensitive and fast assays for the detection of desired bio-
molecules related with various commercial sectors.
Nanotechnology involves the assembly of small molecules
into complex architectures for an improved function by
controlling the precise location of each atom in a 3-
dimensional space. It form larger functional elements and is
being explored as potential way to fabricate nanometer-size
devices [2]. Numerous reports are documented regarding
the use of oligonucleotides for building nanostructures,
which include DNA matrices based on subunits of fixed
Holliday  junctions, streptavidin-DNA fragment
nanoparticle networks, DNA dendrimer formations for drug
delivery, molecular tweezers (ssSDNA based) and molecular
switches [3-4]. PNAs are promising connector for the
assembly of DNA-based nanostructures with an exceptional
ability to hybridize to sequences within the duplex DNA by
strand invasion. High affinity binding by PNA has already
been used for nanostructure assembly, with applications for
labeling of DNA and strand invasion into DNA hairpins
and tetra loop motifs. The bis-PNAs are two PNA
sequences with a tethering spacer region. Amino acids were
included in some of the spacer regions to increase the
distance between the PNA sequences. The ability of bis-
PNAs to assemble DNA with simple chemical
modifications could be used in generating DNA: bis-PNA:
DNA units for nanotechnology and DNA nanostructure
assembly [5-6].

Biosensors are an emerging area of interdisciplinary
research. Different types of biosensors are used with their
advantages and limitations with a different transducer
forming the biosensing devices for the detection of various
kinds of desired bio-molecules. Nucleic acid elements
including aptamers, DNAzymes, aptazymes, and PNA are
widely used in nanobiotechnology (lab-on-a-chip,
nanobiosensors array) [1,7]. In addition, the nano biosensor
can be easily integrated into disposable polymer lab-on-a-
chips for numerous applications in biochemical analysis
and clinical diagnostics. The recent developments in
nanobiosensors and their applications in biology especially
in medical diagnostics and the concept of coordinated
nanobiosensors integrate desirable properties of the
individual components: protein machinery for sensitivity
and specificity of binding, peptide or nucleic acid chemistry
for aligning the various electron-transducing units and the
nanoelectrodes for enhancing sensitivity in electronic
detection. Results from these systems focus the potential
advantages of using nanoscale biosensors area, which will
change biomedical diagnostics and treatments drastically.
The development and application of nanodevices in biology
and medicine will have enormous implications for society
and human health [8].

The biosensors integrated with new technologies in
molecular biology, microfluidics, and nanomaterials have
applications in agricultural production, food processing,
clinical care and environmental monitoring for rapid,
specific, sensitive, inexpensive, in-field, on-line and/or real-
time detection of pesticides, antibiotics, pathogens, toxins,
proteins, microbes, plants, animals, foods, soil, air, and
water. Thus, ulta-sensitive biosensors are excellent
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analytical tools for pollution monitoring by which working
towards implementing the legislation to safeguard our
biosphere is possible. The future emerging trends towards
biosensor development in the context of bioelectronics,
nanotechnology, miniaturization, and especially
biotechnology seem to be all growing areas that will have a
remarkable influence on the development of new
biosensing platform to resolve our future clinical
diagnostics and severe pollution problems concerning not
only human health but also all living entities. To understand
biological processes at a single molecule level and to
implement them for the possible future applications in
nanobiotechnology is of current interest. Single molecule
studies enabled probe have opened exciting avenues of
research, especially in nanoscience and nanotechnology for
the versatile bio-molecule detection technology [9].

With warm regards

Ravindra P. Singh, PhD
Jeong-Woo Choi, PhD
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