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Abstract:- tumor cells. Nanotechnology is revolutionizing this

field by enabling highly precise delivery systems
sometimes called nano medicines that aim to
reduce dosage and side effects .()

Nanoparticles are tiny carriers designed to deliver
drugs directly to affected tissues, improving
treatment efficacy while minimizing side effects.
Their minute size allows them to cross biological . .
barriers, and their surfaces can be decorated with2- Types of NanoDarUCIeS-'

ligands for precise targeting. Both biodegradable - ) )

(like PLGA, chitosan) and inorganic materials ¢ Lipid-based systems: These include liposomes
(such as gold, iron oxide) are being researched for and solid lipid nanoparticles (SLNs), which

applications in cancer, neurological, and encap_sulate both water- loving and water-
cardiovascular therapies. While promising, repelling drugs .~ _

challenges like manufacturing consistency, safety, Polymeric nanoparticles: Made of biodegradable
and regulatory approval remain significant. polymers like PLGA and PLA, they allow

controlled drug release.

Keywords:- Nanoparticles, Targeted Drug o Metallic nanoparticles: Gold or iron oxide types,
Delivery, Nanomedicine, Liposomes Polymeric used for drug delivery, imaging, and hyperthermia

Nanoparticles, Passive Targeting, Active treatment.. _
Targeting, Controlled Release, Theranostics, ¢ Dendrimers: Tree-like structures that offer
Blood-Brain Barrier multiple places for drug attachment .

e Liposomes: These are made of lipids (fats) and
can carry both water-loving and water-hating
drugs.

e Others: Quantum dots, nanotubes, and

. Introduction:- nanocapsules are also under research.

Targeted drug delivery aims to direct therapeutic
agents exactly where needed, reducing dosage and
collateral damage. Nanoparticles or “nano
medicines”offer a revolutionary approach, enabling
improved treatment precision and reduced systemic
toxicity .

Targeted drug delivery is about moving medicine
directly to the intended site, like
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3. Mechanisms of
Targeting:-

Passive targeting: Nanoparticles accumulate

in tumors due to leakier blood vessels (EPR
effect).

Active targeting: Particle surfaces are tagged
with molecules (like antibodies or peptides) that
bind to specific cell receptors, improving drug
delivery accuracy.
Stimuli-responsive systems: Designed to release
drugs when triggered by conditions like pH
changes, heat, or electric signals.®

. Advantages;-
Direct drug delivery to diseased tissue. ’
Less harm to healthy cells

Possibility for controlled (slow or on- demand)
release.

Facilitates theranostics—using the same particles
for treatment and imaging .

. Challenges;- i

Toxicity: Some nanoparticles (especially metals) o
may be harmful depending on their size,
composition, and surface characteristics. .
Stability and manufacturing: Issues like premature
drug release, difficulty in keeping size uniform, and
scaling up production .

Biodistribution: Nanoparticles may accumulate in
organs like the liver or spleen rather than target tissues.
Clinical translation and regulation: The actual
clinical benefit in humans is often unclear, and
standard manufacturing and safety guidelines are
lacking .
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Fig no.1 Nanoparticles as a drug delivery system

6. Future Perspectives;-

Programmable nanoparticles: Designs like the
four-domain model (architecture, interface,
payload, dispersal) offer precise control.
Nanorobots: Tiny, self-driving particles could
revolutionize targeted treatment.

Green synthesis: Eco-friendly methods using plant
extracts or microbes may reduce toxicity and
production costs.

Brain-targeted systems: Crossing the blood-
brain barrier to treat neurological conditions .
Al-designed formulations: Machine learning
can speed up nanoparticle optimization.
Nanoparticles are a very promising tool in modern
drug delivery. They help carry medicines directly
to the place in the body where they are needed, like
cancer cells, which makes the treatment more
effective and reduces side effects. Because of their
tiny size and ability to be modified, they can even
cross difficult barriers like the blood-brain barrier.
Different types of nanoparticles like

liposomes, polymeric particles, and
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metallic nanoparticles have their own special
advantages. Some are already being used in real
treatments, and many more are being tested in
research and clinical trials.*®
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