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History of Nanotecnonlogy
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Nanoscience and Nanotechnology

The prefix ‘nano’ is referred to a Greek
prefix meaning ‘dwarf’ or something very

small and depicts one thousand millionth
of a meter (102 m).

Nanoscience is the study of structures
and molecules on the scales of

nanometers ranging between 1 and 100
nm.

/Nanotecnology

Nanotechnology is one of the most promising technologies of the 21st century. It is
the ability to convert the nanoscience theory to useful applications by observing,
measuring, manipulating, assembling, controlling and manufacturing matter at the

nanometer scale.




Nanoscale
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Nanodevices:
Nanopores, Dendrimers, Nanotubes,
Quantum dots, and Nanoshels




Nanoscience




Types of nanoparticles
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Inorganic NPs Au &
Pvv

Gold NPs Qdots  Superparamagnetic Paramagnetic
Iron Oxide NPs  Lanthanide lons

Organic NPs

Dendrimers Micelles Liposomes Ferritin




Nanoparticles in TEM

Images of prepared mesoporous silica nanoparticles with mean

outer diameter: (a) 20nm, (b) 45nm, and (c) 80nm. SEM (d) image

onding to (b). The insets are a high magnification of
wbica particle



https://en.wikipedia.org/wiki/Scanning_electron_microscopy
https://en.wikipedia.org/wiki/Scanning_electron_microscopy

Nanomedicine toward disease theranostics
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Nanomedicine

» Is the application of nanotechnology in the
medical field and has the potential to
significantly change the course of diagnostics
and treatment of life-threatening diseases,
such as cancer.

» In cancer medicine, nanotechnology holds
great promise to revolutionize drug delivery,
gene therapy, diagnostics, and many areas
of research development and clinical




Nanoparticles
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Nanomedicine

Targeting

Small
Antibody Molecules Peptides




The Hallmarks of Cancer

Self-sufficiency in
growith signals

Evading insensitivity 1o
apoptosis anti-growth signals

Sustained
angiogenesis

Tissue invasion
& metastasis

Limitiess replicative
potential



The antitumor mechanism of NPs could
work through the generation of reactive

oxygen species or apoptosis and
necrosis, among other possibilities.




Nanoparticles in cancerous cells

Working Principle
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Nanoparticles and apoptosis

NORMAL CANCER CELL







University of Waterloo « 2010 nanomedicine.uwaterioo.ca



The limitation of conventional therapy and Nanotechnology
benefit

* Poor water solubility

* Tendency to aggregate

* Lack of selectivity toward cancerous cells
* Non-specific/non-local biodistribution

* Systemic toxicity

* Low therapeuticindex, high drug dose : -
* Multidrug resistance

* Susceptible to physiological degradation

* Low circulation half-life

* Repeated administration necessary




summery

The main goals in designing nanoparticles as a delivery system are
to control particle size, surface properties and release of
pharmacologically active agents in order to attain the site-specific
action of the drug at the therapeutically optimal rate and dose
regimen .

Furthermore, nanoparticles used in Photodynamic therapy (PDT),
Photo thermal therapy (PTT) ,which can cause cellular damage and
cell death via oxidative stress.

Nano therapeutics can also lead to a reduction in drug volume , and
avoiding the problem of accumulation in healthy tissue.

This important mechanism for Nano drug delivery is called enhanced
permeability and retention (EPR) and is an example of passive drug
targeting.

Diagnostic imaging is defined as non-invasive methods for
identifying and monitoring disease in the body. Nanotechnology is
being used to enhance current medical imaging methods such as
H lear magnetic resonance spectroscopy for MRI scans.
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