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DESCRIPTION
Monoclonal antibodies are an innovative class of therapeutic 
agents that have transformed the landscape of modern 
medicine, particularly in the fields of oncology, immunology, 
and infectious diseases. These engineered proteins, which 
mimic the immune system’s ability to fight off pathogens, have 
become essential tools for diagnosis and treatment. This article 
delves into the definition, production, mechanisms of action, 
applications, challenges, and future prospects of monoclonal 
antibodies. Unlike polyclonal antibodies, which are derived 
from different immune cells and recognize multiple epitopes, 
monoclonal antibodies are produced from a single clone 
of B cells, making them identical and specific to a particular 
target. The process begins with the immunization of an animal, 
typically a mouse, with an antigen. This stimulates the animal’s 
immune system to produce antibodies against the antigen. The 
B cells producing the desired antibodies are isolated and fused 
with myeloma cells using polyethylene glycol or other fusion 
agents. This fusion results in hybridoma cells that possess 
the ability to produce the specific antibody and the capacity 
for indefinite growth. The hybridoma cells are screened to 
identify those producing the desired antibody. This is typically 
done using enzyme-linked immunosorbent assays or other 
techniques to assess antibody specificity and affinity. Once the 
desired hybridoma cell is identified, it is cloned to produce a 
large population of identical cells. These cells are cultured in 
bioreactors to produce significant quantities of the monoclonal 
antibody. The produced antibodies are purified through various 
methods, including protein affinity chromatography, to isolate 
the specific proteins and contaminants. Many specific antigens 
on pathogens or cancer cells, preventing them from interacting 
with other components of the immune system or cells. For 
example, certain mAbs can block the binding of viral proteins 
to host cell receptors. This is achieved through mechanisms 
such as: Immune cells, like natural killer cells, recognize the 

antibodies and kill the targeted cells. The binding of antibodies 
to antigens activates the complement system, leading to the lysis 
of the target cell. Certain monoclonal antibodies are designed 
to modulate immune responses. Monoclonal antibodies are 
employed to treat autoimmune diseases by targeting specific 
pathways involved in inflammation and immune regulation. 
They are crucial for detecting specific antigens or antibodies in 
samples, aiding in disease diagnosis and monitoring. Despite 
their benefits, developing monoclonal antibodies presents 
several challenges: The production of monoclonal antibodies 
is a complex and time-consuming process. High development 
costs can limit access to these therapies, especially in low-
resource settings. Since many mAbs are derived from non-
human sources they may induce an immune response in 
humans, reducing their efficacy and leading to adverse effects. 
Humanization techniques are employed to mitigate this issue, 
but they add complexity to the development process. Tumour 
cells can develop resistance to monoclonal antibodies, limiting 
their long-term effectiveness. The regulatory approval process 
for monoclonal antibodies is rigorous, requiring extensive 
clinical trials to demonstrate safety and efficacy. This can 
prolong the time before a therapy becomes available to 
patients. The future of monoclonal antibodies is bright, with 
ongoing research and advancements paving the way for new 
applications and improved therapies: Bispecific antibodies 
can simultaneously bind to two different antigens, enhancing 
therapeutic efficacy. Establishing data governance frameworks 
and implementing standardized data collection processes can 
help improve data quality.
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