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USE OF NANOTECHNOLOGY IN DRUG DELIVERY SYSTEM

Manas Tikkha*
ABSTRACT

Comparing current apply of medication thereto of the last century, one cannot facilitate
however to note countless advancements to handle antecedental incurable diseases Recent years have
witnessed unprecedented growth of analysis and applications within the space of Nano science and
applied science. There’s increasing optimism that applied science, as applied to medication, can bring
vital advances within the diagnosing and treatment of malady. Nanoparticles confine vast potential as a
constructive drug delivery system. The application of nanotechnology in medicine and more precisely
drug delivery is set to unfold quickly Nanotechnology offers several edge in numerousfields of science.
Nano technological application is highly required in the field of drug delivery because of its high accuracy
towards the target site, so it is able to decrease harmful side effects of drugs to normal cells. In this
regard, nanoparticles are the essential building blocks of nanotechnology. . To overcome the problems of
gene and drug delivery, nanotechnology has gained interest in recent yearsNano medicine and Nano
delivery systems are a comparatively new however quickly developing science wherever materials within
the Nano scale vary are used to function means that of diagnostic tools or to deliver therapeutic agents to
specific targeted sites in an exceedingly controlled manner.
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Introduction

Nanoparticles used as drug delivery vehicles square measure usually < one hundred nm in a
minimum of one dimension, and accommodates completely different perishable materials like natural
or artificial polymers, lipids, or metals. There are several reasons why using nanoparticles for curative
and diagnostic agents, as well as evolution of drug delivery, is salient and much needed. One of them is
that, conventional drugs available now for oral or injectable administration are not always manufactured
as the optimal synthesis for each product. Drug delivery and connected pharmaceutical development
within the context of Nano medicine ought to be viewed as science and technology of micro millimetre
scale complicated systems (10—-1000 nm), consisting of a minimum of 2 elements, one in all that could be
a pharmaceutically active ingredient though nanoparticle formulations of the drug itself are doable
Nanotechnology is shown to bridge the barrier of biological and physical sciences by applying
nanostructures and Nano phases at varied fields of science specially in Nano medicine and Nano based
mostly drug delivery systems, wherever such particles of major interest Nanomaterial’s is well-defined
as a material with sizes ranged between one and a hundred nm, that influences the frontiers of Nano
medicine ranging from biosensors, microfluidics, drug delivery, and microarray tests to tissue engineering

Nano medicine is associate degree rising approach for the implementation of Nano
technological systems in disease diagnosis and medical aid. This branch of technology is classified
in 2 main categories: Nano devices and nanomaterials. Nano devices are miniature devices at Nano
scale together with microarrays and a few intelligent machines like reciprocates. Nanomaterials contain
particles smaller than one hundred nanometres (nm) in a minimum of one dimension. Nanoparticles are
often utilized in targeted drug delivery at the positioning of disease to enhance the uptake of poorly
soluble medication the targeting of medicine to a particular site, and drug bioavailability the shape and
size of nanoparticles affects how cell within the body “see” them and therefore dictate their distribution,
toxicity, and targeting ability. Most significantly, nanoparticles will cross the BBB providing sustained
delivery of medication for diseases that were antecedental troublesome to treat.
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Nanotechnology is recently developed science andit'sready to produce engineering
functional materials or systems, devices with in the Nano scale. Nanomaterials have distinctive
properties like mechanical, optical, magnetic, electrical with large vary of applications starting from basic
material science to personal care applications

The main problems within the look for acceptable carriers as drug delivery systems pertain to
the subsequent topics that are basic conditions for style of recent materials. They comprise information
on (i) drug incorporation and unharness, (ii) formulation stability and Shelf Life (iii) biocompatibility, (iv)
bio distribution and targeting and (v) Functionality.

As nanoparticles comprise materials designed at the atomic or molecular level, they're
sometimes little sized Nano sphereshence, they'll move additional freely within the human body as
compared to larger materials. Nano scale sized particles exhibit distinctive structural, chemical,
mechanical, magnetic, electrical, and biological properties.

Nano Particles Overview

Nanoparticles are developed as effective target specific ways for cancer treatment,
acting as Nano carriers and conjointly as active agents Nanoparticles are synthesized using natural
product the science of Nano medicine is presently among the foremost fascinating areas of analysis.
loads of analysis during this field within the last 2 decades has already LED to the filling of 1500 patents
and completion of many dozens of clinical trials The natural product based materials of 2 classes,
(1) that area unit targeted to specific location and discharged within the specific sites to treat variety of
diseases and (2) that area unit largely used within the synthesis method

It has been noted however size will influence the performance of nanoparticle-based drug
formulations; but, manipulation of surface characteristics is another chance to get the best system so as
to make associate optimum nanoparticle drug delivery system, the incorporation of acceptable targeting
ligands, surface curvature and reactivity is very important to deal with the bar of aggregation, stability,
and receptor binding and resultant pharmacologic effects of the drug

The size and surface properties of nanoparticles are explored to optimize bioavailability,
decrease clearance, and increase stability. By dominant these characteristics, it's potential to urge the
drug to tissues within the body that will are inaccessible before. However, there's no significance of
this follow if the drug cannot then be discharged from the nanoparticle matrix.

After recognizing the importance of nanoparticle manipulation to realize a productive drug
delivery system, consequent logical step is that the development of targeted drug delivery. The
nanoparticles will breach the inflamed or broken tissue because of larger animal tissue junctions. This
penetration will occur passively or actively.

Dexamethasone is a chemotherapeutic agent that has anti-proliferative and anti-inflammatory
effects. The drug binds to the living substance receptors and therefore the ensuing drug-receptor
complicated is transported to the nucleus leading to the expression of bound genes that management cell
proliferation. These drug-loaded nanoparticles formulations that unleash higher doses of drug for
prolonged amount of your time fully smothered proliferation of vascular swish muscle cells.

Application of Nano Technology in Cancer

Cancer is one in all the foremost difficult diseases nowadays, and brain cancer is one in all the
foremost tough malignancies to sight and treat primarily owing to the issue in obtaining imaging and
therapeutic agents across the barrierand into the brain. several investigators have found that
nanoparticles hold promise for ferry such agents into the brain anti-cancer drug, antibiotic, guaranteed
to polysorbate-coated nanoparticles is in a position to cross the intact barrier and be free at therapeutic
concentrations within the brain. sensible super paramagnetic iron chemical compound particle conjugates
may be accustomed target and find brain tumours earlier and additional accurately than reportable ways
it's noted that B-complex vitamin combined with synthetic resin glycol will more enhance the targeting
and animate thing uptake of the nanoparticles.

In cancer medical care, the presence of targeting ligands will greatly enhance the retention and
cellular uptake of nanoparticles via receptor-mediated endocytosis—even though tumour accumulation is
essentially determined by the chemistry properties of nanoparticles. this will then result in higher living
thing drug concentration and increase therapeutic activity, thatis especially necessary for bioactive
macromolecules (e.g. deoxyribonucleic acid and siRNA) that need living thing delivery for bioactivity.
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In cancer medical care, the presence of targeting ligands will greatly enhance the retention and
cellular uptake of nanoparticles via receptor-mediated endocytosis—even though neoplasm accumulation
is basically determined by the chemistry properties of nanoparticles. This will then cause higher living
thing drug concentration and increase therapeutic activity thatis especially vital for bioactive
macromolecules (e.g. deoxyribonucleic acid and siRNA) that need living thing delivery for bioactivity.
Within the case of epithelium targeting for vessel diseases or medical specialty tissue targeting,
nanoparticle localization is target-hunting by ligand-receptor interactions instead of EPR.

Conclusion

Nanotechnology has become a crucial tool to beat the defects of medicine, and to modify
them to focus on specific cells or tissues passively or actively. This review summarized the applications
and benefits of NPs as drug delivery vehicles in metastasis diseases, like carcinoma, asthma,
chronic metastasis diseases, monogenic disease, T.B. and respiratory tract infection. It seems that Nano
drug delivery systems hold nice potential to beat a number of the barriers to economical targeting of cells
and molecules in inflammation and cancer. There is also associate exciting chance to beat issues of drug
resistance in target cells and to facilitating movement of medicine across barriers like those within
the brain. An abstract understanding of biological responses to nanomaterials is required to develop and
apply safe nanomaterial’s in drug delivery within the future. moreover a detailed collaboration between
those operating in drug delivery and particle material medical is critical for the exchange of ideas,
strategies and ability to manoeuvre this issue ahead.. a variety of Nano-dimensional materials, as well as
Nano robots and Nano sensors that square measure applicable to diagnose, exactly deliver to targets,
sense or activate materials in live system are made public. Initially, the utilization of applied science was
for the most part supported enhancing the solubility, absorption, bioavailability, and controlled-release of
medicine.
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