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Abstract

Nanomedicine is now proposed as an alternative to classical way for diagnosis, imaging
agents, delivery and targeting. For the past few decades, there has been a considerable
research interest in the area of drug delivery using as different nanoscale carriers for
small and large molecules including liposomes, nanoparticles, antibodies etc. There is an
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urgent need to improve the understanding of toxicological implications of nanomedicines.

Particular health risk of nanotechnology application in nanomedicine is still unknown,
but researchers are gradually putting up theories to prove that nanotechnology pose many
threats to human health as well as the environment. The current mini review presents the

pitfalls of growing nanomedicine with nanoscale properties.
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Introduction

Nanomedicine is the one of the most auspicious application of
nanotechnology .! The range of Nanomedicine in medical applications
is from different nano-materials to nano-electronic biosensor.?
Nanomaterials can be turned into nanomedicine by designing it with
chemically modifiable surfaces to attach a variety of legends which
can be used in medical applications as a new generation of diagnostics
tool, biosensors, molecular-scale fluorescent tags, imaging agents,
biological tools and drugs for detecting and treating complex diseases
including cancer at its earliest stages and ."** (Figure 1 & 2).
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Figure 2 Nanomedical Development of Drug Carriers.

The aim of Nanomedicine may be broadly defined as the
comprehensive monitoring, control, construction, repair, defence
and improvement of all human biological systems, working from
the molecular level using engineered devices and nanostructures,
ultimately to achieve medical benefit .° Many approaches to
nanomedicine have been developed that enable the association of a
variety of drugs to these nanocarriers, ranging from classical small
drug to large DNA fragments and their successful developments.
The materials and structures currently being investigated at the
nanomedicine as a drug delivery are shown in Table 1 .6

Table I Nanomedicine as a drug delivery technology

Drug Delivery Materials

Nanostructure Forms
Technology

Lipids

Peptides
Nucleic acids
Polysaccharides
Viruses

Vesicles, nanotubes, rings,

Biologic )
g Nanoparticles

Poly (lactic acid),

Poly (glycolic acid),

Poly (alkylcyanoacrylate)

Poly (3-hydroxybutanoic acid)
Poly (organophosphazene)
Poly (ethylene glycol)

Poly (caprolactone)

Vesicles, spheres,
nanoparticles, Micelles,
dendrimers

Polymeric

Poly (ethylene oxide)

Poly (amidoamine)

Poly (L-glutamic acid)

Poly (ethyleneimine)

Poly (propylene imine)

Porous, nanoparticles,

Silicon based Nanoneedles

Silicon, Silicon dioxide

Carbon based
Metallic

Carbon Nanotubes, fullerenes

Gold, Silver Palladium, Platinum Nanoparticles, nanoshells

Nanomedical development of drug carriers including liposomes,
nanoparticles, antibodies and their conjugates, polymers conjugates,
molecular medicine (including proteins) and aspects of nano
biotechnology including tissue engineering and complex repair
actions at the cellular level inside the body in the future .
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Current problems for nanomedicine involve understanding the
issues related to toxicity and environmental in nanomedicine seeks to
deliver a valuable set of research tools and clinically useful devices
in the near future .%

Nanomedicine Toxicity

There is an urgent need to improve the understanding of
toxicological implications of nanomedicines in relation to the
specific nanoscale properties currently being studied, in particular
in relation to their proposed clinical use by susceptible patients. A
large proportion of the atoms that make up a nanoparticle because of
their small size, are exposed to the exterior of the particle and may
participate in many chemical processes. It may lead to the adverse
consequences due to exposure in to the environment. Studies in
human showed that deposition of nanoparticle in the lungs increases
with decreasing particle size and the toxicity of inhaled insoluble
nanomaterials increases with decreases particle size and increasing
particle surface area. Certain classes of nanoparticle could be
responsible for destructive inflammatory processes in the lungs e.g.
Carbon black nanoparticle may induce a type-II alveolar epithelial
cell line to release pro-inflammatory mediators. Nanotechnology
changes the properties of substance e.g. Carbon as fullerenes and
nanotubes an attractive candidate for applications but also make
them dangerous, when expose to environment. The measure for
safety needs to be taken on environmental concern with the use of
nanotechnology. Nanomedicine have potential to cross blood brain
barrier may cause harm to the patient. The protection and maintenance
of health information of the patient is the ethical issue, and while using
nanotechnology in medical field ensuring privacy and confidentiality
is of utmost importance .” The proposed toxicological mechanisms
of NMs include oxidative stress, cytotoxicity, neuro degeneration,
genotoxicity and inflammatory responses .'*!!

Health Effect

Each individual nanoparticle has different characteristics and a
combination of two or more may behave indifferently. In fact many
studies say that human body produces some natural nanoparticle inside
our body which may harm ourselves. So considering same artificially
nanoparticles will be more harmful for us. So before implementing
nanotechnology in nanomedicine, a series of rigorous testing should
be carried out to evaluate its features and characteristics .2

Expensive

Apart from the usual health effect, the root problem of
implementation of nanomedicine is poverty and inequality. So such
new inventive technologies are irrelevant for poor people if they
aren’t affordable.

Security and privacy

As nanomedicine is available in nanoscale, can be used in
malicious way as easy to insert in anyone’s body and that could be
hurting anyone’s privacy. Also original purpose of medicine can be
misused for other purposes thus posing dangerous threat to human
being .1
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Conclusion

Although consciousness of the full potential of nanomedicine may
be years or decades away, recent advances in nanotechnology related
drug delivery, diagnosis, and drug development are beginning to
change the landscape medicine. It is particularly important to ensure
thorough safety evaluation of any nanomedicine and also to review
the likely environmental impact. In each specific case, the technology
must be tested on realistic grounds, whether it will be helpful to
common people or not.
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