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Editorial

The blood-brain barrier (BBB) is a highly selective and
protectivebarrierthatseparatesthebrain fromthe circulatory
system. It is composed of tightly packed endothelial cells that
prevent most molecules from entering the brain. While this
barrier is essential for maintaining the brain’s homeostasis,
it also poses a significant challenge for drug delivery to the
brain. Most therapeutics are unable to cross the BBB, which
limits their efficacy in treating brain diseases. Therefore,
there is a need for innovative drug delivery systems that can
bypass the BBB and deliver therapeutics to the brain.
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Abbreviation

BBB: Blood-Brain Barrier.

Introduction

Macrophages are immune cells that play a crucial role in
the body’s defence against pathogens and foreign substances.
They are also known to cross the BBB and enter the brain
in response to inflammation or injury. Researchers have
exploited this property of macrophages to develop a novel
drug delivery system that can target the brain. The system
involves loading macrophages with therapeutic agents and
using them as cellular backpacks to transport the drugs
across the BBB and into the brain [1].

The concept of using macrophages as drug carriers is
not new. However, recent advances in nanotechnology and
cell biology have enabled the development of more efficient
and targeted drug delivery systems. The macrophage-based
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drug delivery system involves loading macrophages with
therapeutic agents, such as small molecules, proteins, or
nucleic acids, and then injecting them into the bloodstream.
The macrophages then cross the BBB and release the
therapeutic agents into the brain [2].

Several studies have investigated the use of macrophages
as drug carriers for brain diseases. For example, a study
published in the journal Science Advances demonstrated
the use of macrophage backpacks for immunotherapy in
multiple sclerosis. The study involved loading macrophages
with myelin antigens and using them to induce immune
tolerance in a mouse model of multiple sclerosis. The results
showed that the macrophage backpacks were effective in
reducing the severity of the disease and inducing long-term
immune tolerance [3].

Another study published in the journal Biomaterials
investigated the use of macrophage backpacks for targeted
drug delivery to the brain. The study involved loading
macrophages with nanoparticles containing a therapeutic
agent and then injecting them into the bloodstream. The
macrophages then crossed the BBB and released the
nanoparticles into the brain. The results showed that the
macrophage backpacks were effective in delivering the
therapeutic agent to the brain and reducing the severity of
the disease [4].

Conclusion

In conclusion, the use of macrophages as cellular
backpacks for targeted drug delivery to the brain is a
promising approach for treating brain diseases. The system
has several advantages, including the ability to bypass the
BBB, target specific cells or tissues, and reduce systemic
toxicity. However, more research is needed to optimize the
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