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DESCRIPTION

Drugtargeting referstothe process of directing therapeuticagents
specifically to the sites of action within the body, minimizing side
effects and maximizing therapeutic efficacy. This concept is a
critical aspect of modern pharmacology and drug development,
especially in the context of diseases where conventional therapies
exhibit limited efficacy or severe systemic side effects. By refining
how drugs interact with the body, drug targeting opens the door
to more precise and effective treatments, particularly for chronic
conditions, cancer, and infectious diseases. Drug targeting
is primarily achieved through two main strategies: Passive
targeting and active targeting. This approach exploits the natural
distribution of drugs based on the physiological properties
of tissues or the disease microenvironment. For example,
tumors often have leaky vasculature and a poorly developed
lymphatic system, which results in Enhanced Permeability and
Retention (EPR) of macromolecules. Drugs or drug carriers,
such as nanoparticles, can accumulate in these areas by
passive diffusion. Passive targeting is widely used in cancer
therapy, where the EPR effect allows chemotherapeutic agents
to concentrate in tumors more than in normal tissues. Unlike
passive targeting, active targeting involves modifying the drug or
its carrier to interact specifically with receptors or molecules that
are overexpressed on the surface of diseased cells. Ligands such
as antibodies, peptides, or small molecules can be attached to
the drug delivery system, allowing for highly specific binding to
target cells. Once bound, the drug is internalized, releasing its
therapeutic payload in the target tissue. This method is highly
utilized in targeted cancer therapies, where antibodies against
tumor-specific antigens direct the drug to the tumor, sparing
healthy cells. Nanotechnology has revolutionized drug targeting,
offering tools for the delivery of drugs with high precision.
Nanoparticles, liposomes, dendrimers, and micelles are some of
the carriers used to enhance drug targeting. These nanocarriers
can encapsulate drugs, protecting them from premature
degradation while allowing for controlled release at the target

site. One of the key advantages of nanotechnology-based drug
delivery systems is their ability to alter the pharmacokinetics
and bio-distribution of drugs. By adjusting the size, shape, and
surface characteristics of nanoparticles, scientists can control
how drugs are absorbed, distributed, metabolized, and excreted.
Additionally, functionalizing these nanocarriers with targeting
ligands enables them to selectively bind to specific cell types
or tissues. Drug targeting is perhaps most extensively studied
in cancer treatment, where conventional chemotherapy often
leads to significant side effects due to its non-selective nature.
Monoclonal antibodies, small molecule inhibitors, and drug-
loaded nanoparticles are increasingly used to deliver cancer
drugs directly to tumors, improving therapeutic outcomes and
minimizing collateral damage. The blood-brain barrier (BBB) is
a significant obstacle in treating neurological conditions. Drug
targeting strategies, such as the use of nanoparticles capable of
crossing the BBB, have shown promise in delivering therapeutic
agents to the brain, offering hope for treating diseases like
Alzheimer’s and Parkinson’s.

CONCLUSION

Drug targeting is a transformative approach in modern medicine,
offering a path toward more effective and less harmful treatments.
Through the combination of nanotechnology, molecular biology,
and pharmacology, drug targeting continues to push the
boundaries of precision medicine, promising improved outcomes
for patients with cancer, neurodegenerative diseases, and other
challenging conditions. As research advances, the scope and
efficacy of drug targeting are likely to expand, paving the way for
a new era of highly specialized therapies.
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