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Introduction
The blood-brain barrier is a formidable anatomical and physiological 

barrier that separates the central nervous system from the systemic 
circulation. It plays a crucial role in maintaining the homeostasis of 
the brain environment and protecting it from potentially harmful 
substances. One of the key factors influencing the permeability of the 
BBB to various compounds is the presence of drug transporters. These 
transporters, while essential for maintaining brain health, also present 
a unique challenge in drug development and delivery. This article 
delves into the intricate role of drug transporters in the BBB, exploring 
both their protective functions and their implications for drug delivery 
to the brain.

The BBB and its significance

The BBB consists of tightly packed endothelial cells that line the 
blood vessels in the brain. These cells are interconnected by tight 
junctions, limiting the passage of many molecules and pathogens 
from the bloodstream into the brain. While this selective barrier 
is essential for protecting the delicate neural environment, it also 
poses a significant challenge for delivering therapeutic agents to treat 
neurological disorders [1].

Role of drug transporters in the BBB

Drug transporters are specialized proteins embedded in the cell 
membranes of the BBB endothelial cells. They play a crucial role in 
regulating the entry and exit of various compounds to and from the 
brain. These transporters can be categorized into two main groups: 
efflux transporters and influx transporters.

Efflux transporters: Efflux transporters, such as P-glycoprotein 
(P-gp) and breast cancer resistance protein (BCRP), actively pump 
drugs and other molecules out of the brain into the bloodstream. While 
this mechanism helps protect the brain from exposure to potentially 
toxic substances, it also limits the efficacy of many therapeutic agents. 
Drugs that are substrates for these efflux transporters face reduced 
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