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Chapter 5

Nanotechnology: Enhancing Healtheare - A Quigy
I . N - K 1,
: <arkar, Debdyutimoy Paris, Jishnu Garang, Jayanty 3 09
Ritaan Sarkar Tanay Pramanik " Ghosn, S“}'nnlan :{
University of Engincering and Management, University Area, o q(; o
’ Newtown, Kolkata »Action Arey 1 B/s

Abstract

Nanotechnology's profoum’i impact on the fie|g £
\estament to its potential to rcvolullpnize healthcare, Nﬂnole:; alth g
to the ability to manipulate and engineer materials at (he nano‘nology
at dimensions less than 100 nanometers. Nanotcc:l*mo]ogy prosgalc, lyPiCally
the creation of structures and devices with properties that can E'des accesg
1o address specific health-related challenges very efficien ¢ finely tune,
most notable arca where nanotechnology has made 3 Subgt anq casily,
drug delivery. Normal Drug delivery lacks precision Jeading lznillli

allowg

: impa j
Nanoparticles and Nanocarriers, designed to transport therapeu; fficiencieg
C

now be tailored to navigate the body's complex biological terra; agents, cap
of diagnostics, nanotechnology has brought a wave of lnl.lln the fielg
innovation, like, Nanoscale sensors and imaging agents zll kinds of
improved our ability to detect diseases at ecarlier stages la’\.rc greatly
sensitivity and specificity. The Risk of a person dying can be l(;w“nh higher
smaller percentage. Nanotechnology has created a path 1o €r to a mych,

. [ . lhe e

personalized medicine. Nanotechnology is contributin oo
t

related to healthcare. € 10 various  fie|ds

Key-Words: Nanotechnology, Healthcare, Revolut;

. : ! ’ tionary Medicati
Effective Machinery Targeted thera Nanoe ary - Medication,
nanoparticles Py ncapsulation, - Therapeutic

Introduction:

.b.l'.l"})e impact of nanotcc_hno]ogy in healthcare has created a new era of
ﬁossx ullles, where lhelm:fmpulallon and engineering of materials at the
anoscale have revolutionized the way we approach medical diagnosis

treatment, and personalized ¢ i
are. Nanotechnology h
hope that human bein i

- LD r gs do not have to die because there is no modem
:;‘::&a:;(;r(l)loavalla}:)le In our society to cure that disease. Due to
cficiently T]if Ie' health problem can be solved more quickly and
brcaklhroz;ghs incglf-ll]\erfepce of r}anolcc.hnology with healthcare has led to
therapies, N g delivery, diagnostics, and the development of targeted

anotechnology has also empowered healthcare through the

34

creation of Nano scale sensors and imaging agents that have greatly
improved our ability to detect discascs at their carly stages.

This Nanotechnology was first invented in 1959 when physicist
Richard Feynman presented a presentation on making things at the atormic
and molecular levels. Moreover, the use of nanotechnology in healthcare has
given risc to the concept of personalized medicine. It helps in customizing
the process to an individual's unique gene so that healthcare providers can
optimize the outcomes while minimizing adverse cffects. Nanotcchnology
makes it much casicr to deliver drugs quickly and safely. For this a special
method is used to make the drugs it is called Nano encapsulation, by
encapsulating the Liposomes it can prevent the degradation of the drug
inside the cells and ensure the delivery of the small molecules at the target
site. Nanoparticles loaded with specific drugs or other therapeutic agents can
be designed to interact witha patient's genetic profile, offering more effective
treatments precisely calibrated for each individual specifically.

Review of Literature:

In the field of healthcare, nanotechnology is being used to develop targeted

drug delivery systems and new diagnostic tools. The main benefits of
Nanotechnology are as follows: -

Targeted Drug Delivery: - Targeted drug delivery, sometimes called smart
drug delivery,is a method for mainly delivering medication to any patient in

a manner that increases the concentration of the medication that is to be given
in any body part specifically than other. Ithelps in delivering the drug to the
right area where the diseasc has spread the most with the help of
Nanomedicine. The main purpose of targeted drug delivery is to keep the
contamination minimum and also put the exact amount of medicine in that
place at thesame time. This process releases the drug in a dosing system for
it to be more efficient. It has been developed also to optimize regenerative
techniques. In the system it delivers a certain amount of therapeutic agent for
a prolonged period to a targeted diseased area of the body, it also helps in
keeping the plasma and drug levels maintained in the body. There are mainly
two types of Targeting drug delivery: - 1. Passive Targeting and 2. Active
Targeting.

Passive Targeting- In case of unresisting targeting the nanoparticles are
cloaked with some kind of coating and also incorporated into a
macromolecule or nanoparticles that reach the body in an unresisting manner.

Active Targeting- In the case of active targeting there are numerous ways to

do it but one way is by laboriously targeting the solely diseased towel in the
body to know the nature of a receptor on the cell for which the medicine will

35
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Personalised Medicine: The definition of personahized medicine 15 that i1 1
a tailored individualized management approach o achieve the nght drug that
15 10 be dehivered to the nght patient at the nght tme Personalized medic e
involves many different kinds of studies like proteomics, genomics  and
epigenctic studies, as well as any patient’s specific health conditions and
environmental influence. In nanotech, the size of a particle marnery tt
and in the case of nanotech, the size should be around 10-100 nm Molecules
in the range of Nanointeract directly with a cell but the particies are bigger
than 1um. The use of Nano and personalized medicines has multiple uses
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Antimicrobial Coating: Antimicrobial Coating utilizes nanopays;
cutting-edge solution for keeping the battle against infech-samc]es :
going.‘ Mainly this ©pe of coating is used in medicine of oth X
;quipmcm to harness the remarkable properties of any Nang g¢ Ier Medicy
which are willing to offer high resistance inside a human b ale Materjy)
against harmful microorganisms Mainly metal or metal oxjde ody of orgay
for example, silver. gold, copper etc... the nanoparticles are in ”a”OPanic]Es
then into various surfaces a shield like covering is created [hCDrPOrated on
resmict any growth or spread of bacteria, viruses and fun _a{ can easly
material is i nan scale form it has enhanced surfacearea as Wfl]]' Vheneve ,
allowing for the release of ions which are being possessed b 3S Teactivity,
propertics. Sometimes unrequired touch to either surface g’antm}lcrobial
medicine can become damaged that’s why this ¢ T textiles, the
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| i :
by pathogens whifha S:O @quite easily destroy the cellular structures created
: ape:s?:ls (t)hem from any further replication and survival
of coating s that it pag g ne of the most impressive things about this kind
ormal disin; highest durability and also the long-lasting
ectants where the disinfectant has to be applied
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frequently for its continuation, the antimicrobial coating lasts for almost Ig
times the duration of normal disinfectant. Being more versatile it can be use
in various locations like hospitals, public spaces, and arcas where food l';r
prepared for preventing Infectious disease. Since the research area ©
nanotechnology 1s still not fully complete there will be more use of the anti-
microbial coating in the future.

NANOROBOTS: The invention of Nano robots for surgery was an absolute
revolution in the field of medicine and health. Thel Nano robots are sent
through vascular systems and other cavities. The surgical nabobs act as semi-
autonomous SuUrgeons who are instructed and directed by human doctors to
make the operation a little less painful for the patient. Nano robots are also
used for testing and help in keeping a check on the blood flow Lhroggh human
veins. Suchsmall robots can detect and also keep records of any toxims present
inside either body organs or blood vessels.

This bot checks the stability of vital organs i.e. whether the organs
are functioning properly or not. Other than this Nano robots have a wide
range of applications io the medical field such as it can be used as a sensor,
actuators, controls and many more. In comparison to normal disease stage
detection or situation, these small Nano robots help in detecting any kind of
disease even cancer at an early stage where even thesymptoms have not fully
developed. Since Nano robots are so small it helps in minutely assessing the
eye of a human which is a sensitive organ with quite precision and ease.
Despite having such usefulness in the medical field Nanorobots are costly
and cannot be mass-produced in this era it is difficult to find them in local
areas. When this kind of life-saving machinery can be made in much more
quantities lots of human life can be saved easily.

A huge number of diseases can be cured with the help of
panotechnology and medical science but there is one disease by which many
people have lost their life for ages i.e. CANCER. This disease has been
considered one of the deadliest diseases for more than 100 years sometimes
people whose cancer was spotted in 1% die even after being cured as their
organs get damaged badly to be able to regenerate. But nanotechnology has
given a ray of hope to thosepatients suffering from cancer.

Cancer Treatment Using Nanotech: Traditional cancer treatments are only
done through multitudinous surgeries, radiation and chemotherapy which
results in making that person extensively weak against complaint as their
impunity power decreases with each remedy. This process has an advanced
chance of destroying normal napkins inside the body as well as deficient
treatment of cancer as a result that person does not come out of cancer
completely beget numerous cancer cells remain inside the body.
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