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Abstract

Nan fibers are used in several areas and in different products, in everything from aircraft wings to
tennis rackets. Inhaling airborne nanoparticles and nanofibers may lead to a number of pulmonary
diseases, e.g. fibrosis. Researchers have found that when rats breathed in nanoparticles, the particles
settled in the brain and lungs, which led to significant increases in biomarkers for inflammation and
stress response and those nanoparticles, induce skin aging through oxidative stress in hairless mice. A
two-year study at UCLA's School of Public Health found lab mice consuming nano-titanium dioxide
showed DNA and chromosome damage to a degree "linked to all the big killers of man, namely
cancer, heart disease, neurological disease and aging".

1.Introduction

Some nanoparticle products may have unintended
consequences. Researchers have discovered
that bacteriostatic silver nanoparticles used in socks to
reduce foot odor are being released in the wash. These
particles are then flushed into the waste water stream and
may destroy bacteria which are critical components of
natural ecosystems, farms, and waste treatment processes.
Public deliberations on risk perception in the US and UK
carried out by the Center for Nanotechnology in Society
found that participants were more positive about
nanotechnologies for energy applications than for health
applications, with health applications raising moral and
ethical dilemmas such as cost and availability.

Experts, including director of the Woodrow Wilson Center's
Project on Emerging Nanotechnologies David Rejeski, have
testified that successful commercialization depends on
adequate oversight, risk research strategy, and public
engagement. Berkeley, California is currently the only city
in the United States to regulate nanotechnology; Cambridge,
Massachusetts in 2008 considered enacting a similar
law, but ultimately rejected it. Relevant for both research on
and application of nanotechnologies, the insurability of
nanotechnology is contested. Without state regulation of
nanotechnology, the availability of private insurance for
potential damages is seen as necessary to ensure that

burdens are not socialized implicitly. Main area of concern
is the effect that industrial-scale manufacturing and use of
nonmaterials would have on human health and the
environment, as suggested by nanotoxicology research. For
these reasons, some groups advocate that nanotechnology
be regulated by governments [1].

Others counter that overregulation would stifle scientific
research and the development of beneficial innovations
[2]. Public health research agencies, such as the National
Institute for Occupational Safety and Health are actively
conducting research on potential health effects stemming
from exposures to nanoparticles. Some nanoparticle
products may have unintended consequences. Researchers
have discovered that bacteriostatic silver nanoparticles used
in socks to reduce foot odor are being released in the
wash. These particles are then flushed into the waste water
stream and may destroy bacteria which are critical
components of natural ecosystems, farms, and waste
treatment processes [3]. Public deliberations on risk
perception in the US and UK carried out by the Center for
Nanotechnology in Society found that participants were
more positive about nanotechnologies for energy
applications than for health applications, with health
applications raising moral and ethical dilemmas such as cost
and availability.
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Picture of Carbon NanoTubes

Figure1. Diagram of Carbon Nanotubes

2 Carbon nanotubes

(CNTs) are allotropes of carbon with
a cylindrical nanostructure. Nanotubes have been
constructed with length-to-diameter ratio of up to
132,000,000:1, significantly larger than for any other
material [4]. These cylindrical carbon molecules have
unusual properties, which are valuable
for nanotechnology, electronics, optics and other fields

of materials science and technology. In particular, owing to
their extraordinary thermal conductivity and mechanical
and electrical properties, carbon nanotubes find applications
as additives to various structural materials. For instance,
nanotubes form a tiny portion of the material(s) in some
(primarily carbon fiber) baseball bats, golf clubs, car parts
or damascus steel. Nanotubes are members of
the fullerene structural family.

Figure2. Diagram of individual Nanotube
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Their name is derived from their long, hollow structure with
the walls formed by one-atom-thick sheets of carbon,
called graphene [5]. These sheets are rolled at specific and
discrete ("chiral") angles, and the combination of the rolling
angle and radius decides the nanotube properties; for
example, whether the individual nanotube shell is
a metal or semiconductor. Nanotubes are categorized
as single-walled nanotubes (SWNTs) and multi-walled
nanotubes (MWNTs). Individual nanotubes naturally align
themselves into "ropes" held together by van der Waals
forces, more specifically, pi-stacking. Applied quantum
chemistry, specifically, orbital hybridization best describes
chemical bonding in nanotubes. The chemical of nanotubes

is composed entirely of sp2 bonds, similar to those
of graphite. These bonds, which are stronger than
the sp3 bonds found in alkanes and diamond, provide
nanotubes with their unique strength. Nitrogen doped
carbon nanotubes (N-CNTs) can be produced through five
main methods, chemical vapor deposition, high-temperature
and high-pressure reactions, gas-solid reaction of
amorphous carbon with NH3 at high temperature, solid
reaction, and solvothermal synthesis. N-CNTs can also be
prepared by a CVD method of pyrolyzing melamine under
Ar at elevated temperatures of 800–980 °C. However
synthesis by CVD of melamine results in the formation of
bamboo-structured CNTs.

Caps

* Typical high resolution TEM image of a nanotube cap

Figure3. Typical high resolution TEM image

XPS spectra of grown N-CNTs reveal nitrogen in five main
components, pyridinic nitrogen, pyrrolic nitrogen,
quaternary nitrogen, and nitrogen oxides [6]. Furthermore,
synthesis temperature affects the type of nitrogen
configuration. Nitrogen doping plays a pivotal role
in lithium storage, as it creates defects in the CNT walls
allowing for Li ions to diffuse into interwall space. It also
increases capacity by providing more favorable bind of N-
doped sites. N-CNTs are also much more reactive to metal
oxide nanoparticle deposition which can further enhance
storage capacity, especially in anode materials for Li-ion
batteries. However boron-doped nanotubes have been
shown to make batteries with triple capacity.

Conclusion

Recently, several studies have highlighted the prospect of
using carbon nanotubes as building blocks to fabricate
three-dimensional macroscopic (>1mm in all three
dimensions) all-carbon devices. Lalwani et al. have reported
a novel radical initiated thermal crosslinking method to
fabricate macroscopic, free-standing, porous, all-carbon
scaffolds using single- and multi-walled carbon nanotubes
as building blocks. These scaffolds possess macro-, micro-,
and nano- structured pores and the porosity can be tailored
for specific applications. These 3D all-carbon
scaffolds/architectures may be used for the fabrication of
the next generation of energy storage, super capacitors, field
emission transistors, high-performance catalysis,
photovoltaic’s, and biomedical devices and implants. In

addition, the mechanical behaviour of carbon nanotube
micro-architectures can easily be modified by the
infiltration and deposition of thin conformal coatings.
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