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ABSTRACT:

Nanobots are the recent and may be the future technology for many fields. The health care industry of today is
focusing on developing minimally invasive techniques for diagnosis, as well as treatment of ailments. They are
microscopic in nature and are used for various research purpose. It is used for medical as well an industrial
purpose. some nanobots are used as a microscopic in surgical fields. This kind of microscopes is used to arrange
the atoms. it is used in MRI where light is passed precisely through the concern region to heat it at 131°F which
destroys the concern cells. In industrial purpose precisely it is used in oil industries. It is used in nanoparticles to
produce light more efficiently. They are used in the manufacture of small processors and chips and in computers
circuits.it helps to bridge the technological gaps between physics, chemistry and biology in nanoscale.
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INTRODUCTION:

Nanobots have in the past been a fixture of science
fiction writing and illustration, and such ideas are now
also appearing in scientific research. But, as Chris
Toomey explains, practical nanobots are different from
their science fiction counterparts. Science fiction writers
produced stories of miniaturized machines long before
the prefix ‘Nano’ was crafted to mean a billionth of a
metre (or a litre, or a gram, and so on). The most famous
of these machines was the Proteus, which appeared in
the 1966 film Fantastic Voyage. In the film, a small
submarine and its crew were temporarily miniaturized
for the purpose of saving the life of an important
scientist by entering his blood stream and destroying a
clot in his brain. This was good science fiction,
especially the urgency for the crew to exit the patient’s
body before they returned to normal size. Three kinds of
nanobots (abbreviated from ‘Nano-robots’) populated
latter-day science fiction illustration.
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The second was a group of submarines like vessels that
would locate viruses and other pathogens, and then
destroy them with lethal rays. The third was the Nano
louse, which had mechanical claws to seize a red blood
cell and insert a needle into it:®234

Fig: 1

TYPES OF NANOBOTS:

Nanoparticle are the compounds that enhance MRI
scanning and ultrasound results in biomedical
applications. These particles typically contain metals
whose properties are dramatically altered at the Nano-
scale. Gold “Nano shells” are useful in the fight against
cancer, particularly soft-tissue tumours, because of their
ability to absorb radiation at certain wavelengths. Once
the Nano shells enter tumour cells and radiation
treatment is applied, they absorb the energy and heat up
enough to kill the cancer cells. Positively-charged silver
nanoparticles are used for its detection by adsorbing the
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single standard DNA. In the case of cancer therapies,
drug delivery properties are making together with
imaging technologies and other new advances tools, so
that cancer cells can be located visually with under
process treatment. Once the drug is delivered, if the
nanoparticle is also an imaging agent, doctors can follow
its progress and the distribution of the cancer cell is
known. Such specific targeting and detection will aid in
treating late-phase metastasized cancers and hard-to-
reach tumours and give indications of the spread of
those and other diseases. It also extends the life of some
drugs that have been found in a nanoparticle than when
it is directly injected to the tumour, since often drugs
that have been injected into a tumour diffuse away
before effectively killing the tumour cells. Molecular
nanotechnology refers to the three-dimensional
positional control of molecular structure to create
materials and devices to molecule. More than just
molecular medicine, nanomedicine which maintain and
improve the human health at the molecular scale. ©57:8)

NANOMEDICINES:

Nanotechnology has become a new advent of medicine
(Nano-medicine). The wuse of nanotechnology in
medicine offers some many possibilities. Some
techniques are at various stages of testing, or actually
being used today while others are only imagined. There
are two main approaches are used in nanotechnology.
Second is “top-down” approach where they are made by
removing existing material from larger entities.
Nanotechnology in medicine involves longer ranges
research that involves the use of manufactured Nano-
robots to make repairs at the cellular level as well as
applications of nanoparticles are currently under
development. This highly performed activity reduces
costs and human suffering. A targeted or personalized
medicine reduces treatment expenses and the drug

consumption resulting in an overall societal benefit.
Nanotechnology can help to repair or to reproduce
damaged tissue. This process which makes use of
artificially stimulated cell proliferation by using suitable
nanomaterial-based scaffolds and growth factors is
called as “tissue engineering”. Tissue engineering might
replace  today’s  conventional treatments, e.g.
transplantation of organs or artificial implants. There are
four entry routes for nanoparticles into the body: they
can be absorbed through skin, inhaled, swallowed or be
deliberately injected during medical procedures. Once
within the body they are highly mobile in some
instances can even cross the blood-brain barrier.(1011.12)

APPLICATION OF NANOBOTS IN MEDICINES:
For the sake of increasing knowledge of the human
body, etc. Nanoparticles are taking over the world of
biomedicines.*3 14

Uses in Drugs and Medicine Nanotechnology can make
the body parts more effective and less harmful to the
other parts of the body by delivering medicines or drugs
to those specific parts. Anti-cancer gold nanoparticles
have been found very effective. Gold “Nano shells” are
useful to fight cancer because of their ability to absorb
radiation at certain wavelengths. Once the Nano shells
enter tumour cells and radiation treatment is applied,
they absorb the energy and heat up enough to kill the
cancer cells. Not only gold but other elements can also
be used (516

Uses in Surgery With nanotechnology, very small
surgical instruments and robots can be made to perform
microsurgeries on any part of the body. These
instruments would be precise and accurate, targeting
only the area where surgery should be done instead of
damaging a large amount of the body.

(APPLICATIONS OF NANOPARTICLES )
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Visualization of surgery can also be improved.
Computers can be used to control the Nano-sized
surgical instruments instead of surgeon holding the
instrument. Instruments such as ‘“Nano cameras” can
provide close up visualization of the surgery. There is
less chance of any mistakes or faults. Surgery could also
be done on tissue, genetic and cellular levels,17:118)

Nano-robotics although having many applications in
other areas, have the most useful and variety of uses in
medical fields. To perform treatment in the cellular level
future medical nanotechnology expected to employ
nanorobots injected into the patient. The workings of
cells, bacteria, viruses etc can be better explored. The
causes of relatively new diseases can be found and
prevented. (1920)

Restore vision Genome sequencing can be made much
easily. Biological causes of mental diseases can be
identified and monitored. Simple curiosity can be
answered. Tissue engineering could also be done using
Nano-materials. ?1:22)

Tissue engineering based scaffolds and growth factors
makes use of artificially stimulated cell proliferation by
using suitable nanomaterial-. Life extension in humans
and other animals can be achieved by advanced in tissue
engineering. %324

THE END OF AGING AND DISEASES:

The result of these technological advances will be the
effective end of aging as well as the reversal of one’s
current biological age to any new age that is desired.
These procedures are anticipated to become
commonplace as the technology evolves, a few decades
hence. You could remain virtually constantly your ideal
biological age With routine annual checkups/ repairs,
and the occasional major tune-up., However most deaths
will likely become accidental, rather than “natural” but
People will still die at some point., A life expectancy of
at least one thousand years is expected based on
projected rates of accidental death and suicide - if we
don’t annihilate ourselves in the interim. Perhaps the
most significant danger in curing aging is in the
intellectual and cultural stagnation of humankind that
may result if the current generation were stopped in
time. Aging and Disease start from the molecules in our
tissues finally into disorder, first destroying health, and
gradually taking life itself. Nanotechnology will give us
numerous novel approaches and undo the disastrous
results of the ravages of time and to repair our aging
bodies. The applications seen in the Nano age offer the
first promising hope of a science-based fountain of
youth. Radical life (and health) extension will become
commonplace, ?526:27)

Fig: 3

APPLICATIONS OF NANOBOTS IN
NANOMEDICINES:

In 1966 inside a scientist’s body to remove a clot in the
brain. But scientists in twenty first century have
achieved some success to transform that fiction into
reality. Nanobots have wide applications in
nanomedicine and some of its features have been used
for diagnostic and therapeutic purpose. 282939

A professor from Ilan University announced treatment
of cancer with nanomedicine. He said DNA nanobots
can identify different kinds of cancer tumours in humans
and believes that within very short time span nanobots
could repair spinal cord damages and could cure cancer.
Smart engineered nanobots have ability to deliver
medicaments in controlled release form apart from
detecting cancer. Some Other nanobot which are capable
of destroying microbiological pathogens inside humans.
Called “Microbivores” “Colonocytes” have ability to
heal by making fibre mesh upon command at the site of
wound. Artificial micromotors have great potential to
operate  locally in-vivo for diverse medical
applications. 132

NANOROBOTS AND NANODEVICES:

The Primary medical applications of reciprocates would
include, lung disorders, enhancement of
cardiovascular/neurovascular ~ procedures,  tumour
therapies and diagnostics, prevention of asphyxia,
artificial breathing, and a variety of sports, veterinary
and battlefield transfusable blood substitution; partial
treatment for anaemia. Microbivores are 1000 times
faster acting than either unaided natural assisted biologic
phagocytic defences. Medical “nanorobots” may also be
able to intervene at the cellular level, performing in-vivo
cryosurgery. The most likely site of pathologic function
in the cell is the nucleus — more specifically, the
chromosomes. In one simple cryosurgical procedure
called “chromosome replacement therapy”, a
“nanorobot” controlled by a physician would extract
existing chromosomes from a particular diseased cell
and insert new ones in their place, in that same cell.
Inherited defective genes could be replaced with non
defective base-pair sequences, permanently curing a
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genetic disease if the patient chooses. Engineered
bacterial “biobots” are designed to produce useful
vitamins, hormones, enzymes or cytokines in which a
patient’s body was deficient to metabolize harmful
substances such as poisons toxins etc into harmless end
products. ©3 34

Fig: 4

CARDIOLOGY:

Minimally invasive treatments for heart disease, diabetes
and other diseases are a desirable goal for scientists, and
there is hope for it, because of the use of
nanotechnology. Of those steps, the last is the most
challenging. it is the creation of muscle-powered
nanoparticles that have the ability to transfer information
into different cells which gives the potential in the
replacing of the lost biological function of many
damaged tissues such as sinoatrial node. This effect can
lead to treatment of diseases which otherwise would be
fatal or difficult to cure for human beings and Coronary
Artery  disease  (CAD), by improving the
biocompatibility of intracoronary stents and by
regulating the main limit factors for Percutaneous
Transluminal Coronary Angioplasty (PTCA) at a
molecular level via nanoparticles. 3%

Many  monoclonal  antibodies,  peptides and
carbohydrates  for  non-invasive  targeting  of
atherosclerotic lesions, myocardial necrosis, brain

infarction and various tumours can be used for their
detection with single-stranded DNA.

w Blood Swimming R

Fig: 5

If a single nucleotide alteration occurs, the association
between the carbon nanotube and the complementary
DNA strand will be changed, resulting in the detection
of single-nucleotide polymorphisms (SNPs). SNPs are
the special sites in the human genome where
individual’s DNA sequence are being single base. These
slight variations in DNA sequences can affect the person
which may develop a disease and even in the worst
condition in response to drug segments. 738

AGAINST CANCER:

Nanotechnology may have an impact on the key
challenges in cancer revolutions in genomics,
proteomics and cell biology. Recently, there is a lot of
research going on to design novel nanodevices capable
of detecting cancer at its earliest stages, pinpointing its
location within the human body and delivering
chemotherapeutic drugs against malignant cells. Tumour
diagnostics and prevention is the best cure for cancer,
but failing that, early detection will greatly increase
survival rates with the reasonable assumption that an in-
situ tumour will be easier to remove 49,

Fig:6

Nanoparticle contrast agents are being developed for
tumour detection purposes. Labelled and non-labelled
nanoparticles are already being tested as imaging agents
in diagnostic procedures such as nuclear magnetic redo-
nuance imaging. Moreover, quantum dots being the
nanoscale crystals of a semiconductor material such as
cadmium selenide, can be used to measure levels of
cancer markers such as breast cancer marker Her-2,
actin, microfibril proteins and nuclear antigens. Tumour
treatment can be succeeded with nanoscale devices
(such as dendrimers, silica-coated micelles, ceramic
nanoparticles, liposomes)*-42,

Nano particles may be used, when inhaled, to stimulate
an immune response to fight respiratory viruses.
Quantum Dots (dots) may be used in the future for
locating cancer tumours in patients and in near tern for
performing diagnostic tests in samples.
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Nanobots used in cell and tissue repairing:
INTRODUCTION:

Nanobot’s is also called as nanite whose dimensions are
measured in nanometres and it is equal or smaller than
one micrometer, or to manipulate components on the
range of 1 to 1000 nm in size which is a
mechanical/electromechanical device. Nanobots are so
small that they actually interact on the same level as
bacteria and viruses do, and so they are capable of
building with the very particles of our bodies: atoms and
molecules. Nanobot can be merged with all types of
tools such as camera (to see and to furnish more
extensive information about the human body), Nano
laser and Nano chemical (to clean infected area). Apart
from this, nanobots can be controlled internally and
externally in order to perform a lot of useful tasks.
Nanobot can perform a variety of same functions, from
disposing away dead cells/tissues at the place of a
wound and helping in again growing tissue so that it
heals quickly and cleanly without leaving a nasty scar. It
can also help with festering wounds, which could easily
be cleared by medical nanobot.*344

WORKING PRINCIPLE:

Grammid medical nanobots are introduced inside the
infected patient body and nanobots automatically detect
the infected/ damaged tissue, all the nanobots move to
the infected tissue and use laser to remove infected/dead
cells attached to the infected tissue. As soon as all the
dead cells are removed and infected area is cleaned then
nanobot start repairing the tissue (similar to what WBC
does inside our body). All the work such as removing
the dead cells, cleaning the infected area and repairing
the cells can be or cannot be done by single nanobot.
Thus, we need multiple nanobot. The whole process is
so fast that patient can be healed as quickly as few hours
for minor wounds and major wounds it may include all
the drawbacks of using nanobots in the human body. A
person should not increase the maximum prescribed
amount of nanobots in his or her body. The reason being
increasing nanobots in his or her body will also increase
the toxicity in the blood and it may adverse the health of

Homing on the tumos Reoecowery

the effected patient. Although nanobots can be
programmed to maintain the maximum amount. ¢%

MAJOR COMPONENTS:

i. Molecular sorting rotor: It is made of carbon
nanotube. It is a class of Nano-mechanical device
capable of Depicts that multiple Nanobot heal the
damaged tissues.

a. A damaged cell/tissue is detected.

b. The selectively binding (or releasing) molecules from/
to solution, and of transporting these bound
molecules against significant concentration gradients

ii. Propeller: It is used for nanobots to drive forward
against the blood stream.

iii. Nano camera: Nanobot may include a miniature
camera at the size of nanometre

iv. Lasers: These lasers could burn the harmful material
like arterial plaque, blood clots or cancer cells.

v. Fin: A fin is a surface used for stability and/or to
produce lift and thrust or to steer while traveling in
water, air, or other fluid media. It is built-in along
with the propellers used to propel the device).“®

Applications, advantages and disadvantages:

Applications:

The following are the sample list of applications to start

with but there are many other useful tasks that nanobots

can perform that are not listed here.

i Removing Kidney Stones and Liver Stones.

ii  To cure skin diseases.

iii Neuron replacement.

iv It would prevent heart attack, kill cancer cells etc.

v It kills the bacteria and viruses which are feeding
from the immune system

vi It can be used as mouthwash to do all brushing and
flossing.

vii Smart anti-cancer Therapeutics.

viii Parasite removal.

ix Targeted drug delivery.

X In treatment of Arteriosclerosis’s. ¢
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Advantages:

There are many advantages of nanobots and one of the

major advantages that we want to point it out is that

patient’s whole tissue can repaired in few simple steps.

Below are the some of the advantage.

a. Nanobot may help in the function at the atomic and
molecular level to build many advance devices,
machines or circuits known as molecular
manufacturing for different industries.

b. It may produce different copies of themselves to
replace the damage tissue, and this process called
self-replication

c. Individual units require only a tiny amount of energy

to operate
d. The major advantage of nanobots is thought to be
their durability, in theory, they can remain

operational for years, decades or centuries. %)

Disadvantages:

One of the major disadvantagesof the nanobots are

pointed in a list

It increases the toxicity in the blood stream and may

affect the health of the infected patient.

Below are the some of the disadvantages.

Expensive technology.

Complicate design.

Initial design cost is very high.

Hard to program.

Limited external control mechanisms.

May affect human health by introducing toxicity in

blood.

e. SWOT (Strength Weakness Opportunities Threat)
analysis

SO0 o0 T

I. Strength: Since it is a new method many undergoing
experimentations are running united states specially
work on it to developed the nanobots technologies.

ii. Weakness: Since it is new way of treatment it is
under developed it requires many funding and
instrumentation for developed the technologies, it also
requires the raw material and the idea of the future
product of this technology.

iii. Opportunity: In United States Health Care is on the
highest priority and there is a lot more to not only
improve the Health Care but also need to add more and
more technologies for betterment of mankind.

iv. Threats: There are many threats that are required to
overcome since it has to be developed, tested, deployed
and pre-production testing has to be completed which
itself is considerable.

CONCLUSION:

From the above we conclude that nanobots are helpful in
various medicinal purposes. The first and most
important of them is tissues repair. It is widely used in
the repairing of dead and worn out tissues. Here we

discuss about the various therapeutically and diagnostics
uses of the nanobots. We have seen a wide range of
application of nanobots in various fields. For examples
in cardio, ageing, cancer, medicines, etc and some others
fields are we have discussed are haematologies, cancer
detection and biohazard defence. On the other hand, we
have discussed some disadvantages of the nanobots in
various fields. 9
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