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Abstract
Materials in the nanoscale range are used as diagnostic instruments or to deliver therapeutic compounds to 

specific targeted locations in a controlled manner in the relatively young field of nanomedicine and nano delivery 
systems. Through the site-specific and target-oriented administration of precise medications, nanotechnology 
provides numerous advantages in the treatment of chronic human diseases. Chemotherapeutic agents, biological 
agents, immunotherapeutic agents, and other exceptional uses of nanomedicine have been observed recently in the 
treatment of a wide range of illnesses. This study provides an updated overview of recent developments in the field of 
nanomedicines and nano-based drug delivery systems by closely examining the identification and use of nanomaterials 
to enhance the effectiveness of both new and old medications.
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Introduction
Humans have been using natural plant-based products as 

treatments for a wide range of illnesses since ancient times. Based on 
customs and knowledge from the past, modern medications are mostly 
made from herbs. Natural resources provide around 25% of the main 
medicinal chemicals and their derivatives that are now on the market. 
New drug discoveries start with natural molecules that have diverse 
chemical bases. In the field of natural product-based drug development, 
creating synthetically accessible lead compounds that closely resemble 
their counterparts’ chemistry has been popular recently. Natural 
products have many amazing qualities, including decreased toxicity, 
astonishing chemical variety, and chemical and biological capabilities 
with macromolecular precision [1, 2].

Description

Nanotechnology has revolutionized various fields, including drug 
delivery. Using nanotechnology, scientists can design and fabricate 
nanoscale materials and structures with unique properties that make 
them highly suitable for delivering drugs to specific targets in the body. 
Here’s how nanotechnology serves as a promising drug delivery vehicle:

Targeted delivery

Nanoparticles can be engineered to target specific cells, tissues, or 
organs in the body, thereby reducing off-target effects and improving 
the therapeutic efficacy of drugs. Targeting can be achieved through 
surface modifications or functionalization with ligands that bind 
selectively to receptors overexpressed on diseased cells [3].

Improved pharmacokinetics

Nanoparticles can enhance the pharmacokinetic properties of drugs 
by prolonging circulation time, protecting them from degradation, 
and promoting their accumulation at the target site. This can lead to 
reduced dosing frequency and decreased side effects .

Enhanced solubility

Many drugs have poor solubility, which limits their bioavailability 
and therapeutic efficacy. Nanoparticles can encapsulate hydrophobic 
drugs and improve their solubility, allowing for easier administration 
and better absorption.

Controlled release
 Nanoparticles can be engineered to release drugs in a controlled 

manner, allowing for sustained or triggered release profiles. This 
controlled release can enhance therapeutic outcomes, reduce dosing 
frequency, and minimize side effects associated with rapid drug release.

Multifunctionality
Nanoparticles can be designed to carry multiple therapeutic 

agents, targeting ligands, imaging agents, and/or stimuli-responsive 
components, enabling multifunctional drug delivery platforms for 
personalized medicine and combination therapies.

Penetration of biological barriers
Nanoparticles possess unique size-dependent properties that 

enable them to penetrate biological barriers such as the blood-brain 
barrier, mucosal barriers, and tumor interstitium, facilitating drug 
delivery to otherwise inaccessible sites.

Imaging and diagnosis
Certain nanoparticles can serve as contrast agents for various 

imaging modalities, allowing for real-time monitoring of drug 
distribution and therapeutic response. This facilitates personalized 
treatment regimens and optimization of drug delivery strategies. 
Examples of nanotechnology-based drug delivery systems include 
liposomes, polymeric nanoparticles, dendrimers, micelles, and 
inorganic nanoparticles such as gold nanoparticles. These platforms are 
continually being refined and customized to address specific challenges 
in drug delivery and improve therapeutic outcomes for various diseases, 
ranging from cancer to neurodegenerative disorders.
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Conclusion
Initially, the main goals of using nanotechnology in medicine were 

to improve the medications’ solubility, absorption, bioavailability, and 
controlled release. Even though the search for pharmacologically active 
compounds in natural sources is less popular today than it was fifty 
years ago, and even though the discovery of nanodrugs is fraught with 
uncertainty, improving the effectiveness of known natural bioactive 
compounds through nanotechnology has become a standard practice. 
Novel natural biomaterials have been in high demand because to their 
low toxicity, biodegradability, biocompatibility, and easy availability. 
Beyond discovering natural biopolymers such as polysaccharides and 
proteins, one of the most cutting-edge research areas nowadays is 
the study of how to increase their stability in biological matrices and 
industrial processing environments by using methods like crosslinking.
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