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between the CNS and blood

Transmembrane diffusion, most drugs cross the BBB by
transmembrane diffusion. This is a non-saturable mechanism
that is reliant on the drug integrating into the cell membrane.
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DESCRIPTION
The Blood Brain Barrier (BBB) is a significant barrier to drug 
delivery to the central nervous system. These include 
transmembrane diffusion, storable transporters, adsorptive 
endocytosis, and the extracellular pathways. Transmembrane 
diffusion is non-storable and depends, on first analysis, on the 
physicochemical characteristics of the substance. However, brain-
to-blood efflux systems, enzymatic activity, plasma protein 
binding, and cerebral blood flow can all have a significant 
impact on the amount of substance that crosses the BBB. 
Transport systems are altered by physiological occurrences and 
disease states, and they about ten-fold increase the uptake of 
ligands [1].

A generic brain barrier, Adult mammalian brain barriers 
function as a monolayer of cells with intercellular tight 
junctions, decreased macro pinocytosis, and diminished 
fenestrae to regulate uncontrolled leakage. Variations on this 
theme can be found at the vascular brain barrier, the blood-CSF 
barrier, and specialty CNS barriers like the blood-retinal barrier. 
The majority of brain barriers include several of the other 
features mentioned. Pores are absorption transporters that are 
found at the luminal or abluminal membrane, can be energy 
dependent (as exemplified by P-glycoprotein), or energy 
independent (like GLUT-1), and transport in or out of the 
cytoplasm in a bidirectional or unidirectional manner. Brain 
barriers can secrete chemicals like cytokines, nitric oxide, and 
prostaglandins from either their CNS or peripheral side because 
they are enzymatically active, which can operate as an additional 
layer of barrier. The BBB serves functions other than preventing 
circulating substances from entering the CNS. Additionally, it 
secretes substances into the blood and CNS and enables and 
controls the entry of several compounds that are essential for 
CNS function. The BBB can control the CNS's homeostatic, 
nutritional, and immunological settings as well as the flow of the 
CNS and to regulate the exchange of informational molecules

 [2].

Lipid solubility also favours peripheral tissue absorption, which 
decreases the drug's blood concentration. Both the rate of 
transport across the BBB and the amount of drug supplied to 
the brain dictate the percentage of administered drug that enters 
the brain. To improve drug delivery to the brain, the use of lipid 
solubility must find a balance between increased BBB 
permeation and decreased blood concentrations. Lipophilic 
substances with low molecular weight are known to be P-
glycoprotein substrates. P-glycoprotein efflux from the brain to 
the blood can significantly slow BBB uptake and is a major 
barrier to drug development. According to P-glycoprotein 
pharmacogenomics, approximately 30% of the population 
overexpresses it and thus is less sensitive to the CNS effects of its 
ligands, while approximately 25% of the population under 
expresses it. Individual differences have been linked to sensitivity 
to drugs used to treat AIDS and epilepsy [3].

Storable transport systems, some drugs or substances used for 
drug-like effects cross the BBB by use of storable transport 
systems. Some drugs or substances used for drug-like effects cross 
the BBB by use of storable transport systems. L-DOPA and 
caffeine are two examples, as are vitamins B12 and B6. The 
uptake rate of an endogenous ligand of a transporter across the 
BBB is approximately 10 times higher than would be expected if 
it crossed by transmembrane diffusion [4]. Additionally, many of 
the transporters for regulatory molecules, such as peptides and 
regulatory proteins, are selectively taken up by specific brain 
regions. Thus, the use of transporters provides the drug 
development field with not only high uptake rates for large, water 
soluble compounds, but also the ability to target specific regions 
of the CNS [5].
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