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Nano in Greek means Dwarf ....hence nanotechnology means
technology of small things. In actual measurments nano i1s a
billionth of a metre, just like a rock which is one in billionth size
of earth.

Hence we can describe nanotechnology as science, engineering
and technology all conducted at a nano scale. When such a technology

is applied to medicine we call it as NANOMEDICINE or nano
enabled medicine.

This 1dea was given by physicist Richard Feymann in 1959
when he was delivering lecture on the topic PLENTY OF ROOM
AT BOTTOM at the California University of Technology, he was
describing processes to manipulate individual atoms and molecules.
A decade later Prof. Norio Taniguchi while working on ultra
precision machining coined the term NANOTECHNOLOGY.
But it was only in 1981 when Scanning Tunneling Microscope
was discovered when we could actually see individual atoms,
that nanotechnolo
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Nanotechnology is
used from day to day life
activities to advanced medical
practices in today's world.
For example ultraviolet
protected spectacles use
nanoscale films, another
example is the sunscreen |
lotions which use nanoscale
titanium dioxide and zinc
oxide to deflect UV rays.

In medical therapeutics it
has been used in drug delivery,
detection, diagnostics and
Gene delivery.

Main impetus of Nanotechnology in medicine at present has
been on diagnostics and therapeutics.

The main advantage of nanoparticles is their small size,
they are small enough to escape immune detection and just big
enough to avoid blood vessel leakage which makes them 1deal
candidates for specific target delivery or detection.

In cancer research two of the shortcoming in conventional
diagnosis is

1) Detection 1s happening only when some visible changes
affect the body parts

2) Characterization of cancer type still depends on biopsy

With nanotechnology antibodies or molecular markers which
are ultra specific to receptors on cancer cells can be bound to
nanoparticles which will detect even a single cancer cell in the
body even before there 1s visible change in architecture of a tissue,
this will help in very early detection and even characterization
of malignancy.

Another drawback in conventional cancer treatment is the
damage to normal tissue which occurs as a result of chemotherapy,
chemotherapeutic agents once attached to nanoparticles coated with

bl

]l \
,g%‘
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molecular markers can be
specifically delivered to the
target cancer cells without
damaging the normal cells.

Another advancement of
Nanotechnology recently put
into use was 1n the development
of m RNA Covid vaccine
particularly in its delivery
to cells. In the body there
are many RNA degrading
enzymes which resulted in
failure of vaccine, 1 addition
negatively charged cell
membrane was not allowing
entry of negatively charged
RNA into the cytoplasm.
This problem was solved
by coating m RNA with
lipid nano particles which
were negatively charged, which acted as a shield for m RNA
from enzymes plus made easy entry via cell membrane.

Another advancement of nanotechnology 1s in the field of
medically assisted reproduction where the traditional methods fail
on controlled ovary stimulation, avoiding multiple pregnancies
and genetic screening. Nanotechnology has made it possible to
improve the quality of oocytes and refining genetic screening.

Advancements are also made in improving the precision of
treatment 1n stroke, to deliver drugs specifically to lyse clots in
1schaemic areas or control bleeding in haemorragic stroke are
still in research stage only.

In short nanotechnology holds the key of major medical
breakthrough in coming years and we may soon see a major shift
in medical practice.

Dr. Santheev Sasidharan
General Medicine
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