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ABSTRACT

Nanotechnology is the study of extremely small structures, having size of 0.1 to
100 nm. Nano medicine is a relatively new field of science and technology. Brief
explanation of various types of pharmaceutical nano systems is given. Classification
of nano materials based on their dimensions is given. An application of
Nanotechnology in various fields such as health and medicine, electronics, energy and
environment, is discussed in detail. Applications of nano particles in drug delivery,
protein and peptide delivery, cancer are explained. Applications of various nano
systems in cancer therapy such as carbon nano tube, dendrimers, nano crystal, nano
wire, nano shells etc. are given. The advancement in nano technology helps-in the
treatment of neuro degenerative disorders such as Parkinson’s disease and Alzheimer’s
disease. Applications of nano technology in tuberculosis treatment, the clinical
application of nanotechnology in operative dentistry, in ophthalmology, in surgery,
visualization, tissue engineering, antibiotic resistance, immune response are discussed
in this article. Nano pharmaceuticals can be used to detect diseases at much earlier
stages.
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One application of nanotechnology in medicine currently being developed
involves employing nanoparticles to deliver drugs, heat, light or other substances to
specific types of cells (such as cancer cells). Particles are engineered so that they are
attracted to diseased cells, which allows direct treatment of those cells. This technique
reduces damage to healthy cells in the body and allows for earlier detection of disease.

For example researchers at North Carolina State University are developing a
method to deliver cardiac stem cells to damaged heart tissue. They attach nanovesicles
that are attracted to an injury to the stem cells to increase the amount of stem cells
delivered to an injured tissue.

Researchers John Hopkins University are using nanoimprint lithography to

manufacture a sensor that can detect covid-19 and other viruses that can be used with
hand held testing device for quick reults.

Researchers at Worcester Polytechnic Institute are using antibodies attached to
carbon nanotubes in chips to detect cancer cells in the blood stream. The researchers
believe this method could be used in simple lab tests that could provide early detection
of cancer cells in the bloodstream.

A test for early detection of kidney damage is being developed. The method uses
gold nanorods functionalized to attach to the type of protein generated by damaged
kidneys. When protein accumulates on the nanorod the color of the nanorod shifts. The
test is designed to be done quickly and inexpensively for early detection of a problem.

Nanomedicine is the medical application of nanotechnology. Nanomedicine
ranges from the medical applications of nanomaterials and biological devices, to
nanoelectronic biosensors, and even possible future applications of molecular
nanotechnology such as biological machines. Current problems for nanomedicine
involve understanding the issues related to toxicity and environmental impact of
nanoscale materials (materials whose structure is on the scale of nanometers, i.e.

billionths of a meter).
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Functionalities can be added to nanomaterials by interfacing them with biological
molecules or structures. The size of nanomaterials is similar to that of most biological
molecules and structures; therefore, nanomaterials can be useful for both in vivo and
in vitro biomedical research and applications. Thus far, the integration of nanomaterials
with biology has led to the development of diagnostic devices, contrast agents,
analytical tools, physical therapy applications, and drug delivery vehicles.

Nanomedicine seeks to deliver a valuable set of research tools and clinically
useful devices in the near future. The National Nanotechnology Initiative expects new
commercial applications in the pharmaceutical industry that may include advanced
drug delivery systems, new therapies, and in vivo imaging.[6] Nanomedicine research
Is receiving funding from the US National Institutes of Health Common Fund program,
supporting four nanomedicine development centers.

Nanomedicine sales reached $16 billion in 2015, with a minimum of $3.8 billion
in nanotechnology R&D being invested every year. Global funding for emerging
nanotechnology increased by 45% per year in recent years, with product sales
exceeding $1 trillion. As the nanomedicine industry continues to grow, it is expected

to have a significant impact on the economy.
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