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DESCRIPTION

The development of novel drug carriers has transformed the
field of drug delivery by enhancing the precision, efficacy,
and safety of therapeutic agents. Traditional methods of drug
administration often face several limitations, such as rapid
degradation of drugs, poor bioavailability, and non-specific
distribution throughout the body. These challenges can reduce
the effectiveness of treatment and increase the risk of adverse
side effects. One of the most significant innovations in drug
delivery is the use of Nano carriers, including nanoparticles,
liposomes, and dendrimers. Nanoparticles, typically ranging
between 1 to 100 nanometres, offer numerous advantages
as drug carriers. Nanoparticles can also be engineered to
release their payloads in a controlled manner, extending
the therapeutic window and reducing the need for frequent
dosing. For instance, in cancer treatment, nanoparticles have
been designed to deliver chemotherapy drugs directly to
tumour cells while minimizing exposure to healthy tissues. This
targeted approach not only enhances the effectiveness of the
treatment but also reduces the toxic side effects commonly
associated with chemotherapy. Liposomes are another class
of novel drug carriers that have gained significant attention in
recent years. In particular, liposomes have been widely used
to deliver anticancer drugs, antifungal agents, and vaccines.
Dendrimers are being explored for the delivery of anticancer
agents, anti-inflammatory drugs, and gene therapies. Polymeric
micelles represent another innovative approach in drug
delivery. Polymeric micelles have been shown to enhance the
solubility, stability, and bioavailability of a wide range of drugs,
making them attractive carriers for hydrophobic compounds.
Moreover, polymeric micelles can be designed to release their
payloads in response to specific environmental triggers, such
as changes in pH or temperature, allowing for controlled and
targeted drugrelease. This propertyis particularly advantageous
in the treatment of cancer, where the acidic environment of

tumour tissues can trigger the release of anticancer drugs
from polymeric micelles. Despite the promising potential
of novel drug carriers, there are still several challenges that
must be addressed before these technologies can be widely
adopted in clinical practice. One of the primary concerns is the
potential toxicity of the carrier materials themselves. While
many novel drug carriers are designed to be biocompatible
and biodegradable, there is still a need for extensive preclinical
and clinical studies to fully understand their long-term safety.
For example, some nanoparticle-based carriers have been
shown to accumulate in certain organs, raising concerns about
potential toxicity with prolonged use. Ongoing research is
focused on the development of next-generation carriers that
can achieve even greater specificity in drug targeting, improved
control over drug release, and enhanced biocompatibility. In
particular, the integration of novel drug carriers with emerging
technologies, such as CRISPR gene editing and RNA-based
therapies, is expected to lead to new therapeutic possibilities
for the treatment of genetic disorders, infectious diseases, and
cancers. In conclusion, novel drug carriers have significantly
advanced the field of drug delivery, offering new opportunities
for targeted therapeutics and precision medicine. The
development of Nano carriers, liposomes, dendrimers, and
polymeric micelles has improved the ability to deliver drugs
with greater precision, efficacy, and safety. While challenges
remain in terms of safety, manufacturing, and regulatory
approval, continued innovation in this field is likely to lead to
even more effective and personalized treatments for a wide
range of diseases.
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