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Abstract

Nanotechnology-based instruments have begun to attract the interest of study worldwide in the
last few decades. For most medical problems, they offer economic, rapid, reliable, and highly
specific solutions. As a consequence, the global market for nano materials is increasing very
rapidly. In 2015, the demand for nano materials was projected to be around $2.6 trillion. Different
nanotechnology applications in medicine have shown their ability to revolutionize medical
diagnosis, immunization, rehabilitation, and even health care items. A large collection of
nanoparticles (NPs) can be coupled to the loading substances by several means: chemically
(conjugation), physically (encapsulation), or by adsorption. The use of a suitable loading nano
substance is based on the intent of the application. They can be used by endocytosis to distribute
different chemicals (drugs, chemotherapeutic agents or imaging agents) or biological substances
(anti genes, antibodies, RNA, or DNA). They can also be used when needed to deliver light and
heat to their target cells. A brief description of the structure and shape of available NPs is given
in the current review and addresses their applications in the medical sciences.
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I.  INTRODUCTION

The creation of new industrial tools that allowed materials to be manipulated at their nanoscale
gave medical science the opportunity for new, evolutionary applications. In essence, this opened
the door for new solutions to old medical concerns, such as drug-resistant infections, the
production of vaccines, and cancer therapy. The word (Nanotechnology) began to describe the
techniques used for manipulating materials at their nanoscale after 1974, rendering at least one of
their three dimensions (3D) around 1-100 nm[1].
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Figure 1: Illustrates Schematic illustration displaying the most commonly used NPs in
medicine[2].

The new (Nano) situation was adapted to other expressions, such that terms such as Nano
materials, Nanomedicine, Nano vaccines, or Nano theranostics began to be introduced. The use of

different nano-technological methods to create better solutions to medical problems is nano-
medicine[3].
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Figure 2: Illustrates the diverse applications of nanoparticles in medical science[4].
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Figure 3: Illustrates the most commonly used nanocarriers for the delivery of nutraceuticals[5].

Il.  DISCUSSION

In order to detect various pathological parameters, foreign proteins/antigens, and toxic substances,
multipurpose nanosized sensors were developed. Bio-barcodes have also recently been produced
to target protein disease markers such as PSA (prostate specific antigen). Based on anti-PSA
antibodies, such biosensors can diagnose prostatic cancer very early. The sensitivity of the
developed assay for the diagnosis of prostatic cancer using bio-barcode is about one million times
greater than the traditional methods used at the time[6]. Due to specific optical, chemical, and
physical properties, ideal imaging agents are now produced using different nano materials. For
ultrasound, MRI, PET, and SPECT, we provide better contrast, controlled bio delivery, and multi-
model imaging. The NPs appear to accumulate in the tumor interstitial spaces because of the
leakage in capillaries constructed in the cancer tissues. This allows the diagnosis of very small
lesions that classical imaging agents do not identify[7].

649



W s wiad T

(.AS?T\ Journal of The Gujarat Research Society ISSN: 0374-8588
volume 21 Issue 7, July 2019

Polymer NP
THE FUTURE

Polymer Nanotraps
‘ Nanorobot
Lipid | @

. ’ Nanofibres
Drug |
: ZIKA  HERPES  HIV Mathematical
) modelling
' °
S sl Carbon NP
% Inorganic NP
Transcription & *
“ Uncasfing > Repllc:tlon —— 3 Assembly —3»- ‘: ’.
Penetration Release

Figure 4: Illustrates the nanotechnology based antiviral therapeutics[8].

In cancer therapy, the existence of some forms of cancer that are extremely active and can resist
traditional treatment is a major obstacle. The use of gene therapy to switch off major cancer
regulatory genes is one of the potential facets of cancer therapy[9]. The key challenge of the
method is the creation of short half-lives of synthetic RNA fragments in the circulation. One of
the most promising concepts of tumor treatment protocols has been cancer gene therapy. The
degree of treatment success depends on the form and stage of the cancer, the patient's immune
status, and whether gene therapy is given alone or in conjunction with chemotherapy/radiation[10].
Figure 1 illustrates Schematic illustration displaying the most commonly used NPs in medicine.
Figure 2 illustrates the diverse applications of nanoparticles in medical science. Figure 3 illustrates
the most commonly used nanocarriers for the delivery of nutraceuticals. Figure 4 illustrates the
nanotechnology based antiviral therapeutics.

I11.  CONCLUSION

In the diagnosis and treatment of both infectious and non-infectious diseases such as drug-resistant
pathogens, intracellular pathogens, various forms of cancer, and even several chronic non-
infectious diseases, the newly developed nano technological assays have contributed to a medical
revolution. Various nano materials have been used for a number of biomedical applications, such
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as drug delivery systems, optical imaging, bio imaging, bio sensing, and bone grafting, based on
the physical and chemical properties of their surface. Parallel advances in gene therapy and vaccine
preparation have been encouraged by nanotechnology. NPs have many benefits in immunization
and vaccine development, such as increasing the solubility of hydrophobic antigen, providing less
side effects after vaccination, continuous and regulated release of antigens, affecting tissues
directly, and requiring smaller amounts and fewer doses, and more.
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