
Blood Brain Barrier Permeability

How extensively a drug reaches the central-nervous system



Dear Client,

first and foremost, thanks for downloading this free resource. All graphics in this 
report are predictions made by our AI systems. They show the profile of this ADMET 
endpoint for thousands of marketed drugs. We divided it by indication, and as you can
see, it changes a lot from one category to another. Therefore, try to find the closest 
indication to the compounds you are currently developing.

Blood–brain barrier permeability asks whether a compound can move from the 
systemic circulation into brain tissue. This property is essential for drugs that act on 
targets in the central nervous system (CNS). It is often undesirable for drugs 
intended to act only in peripheral tissues. The required degree of brain penetration 
therefore depends on the therapeutic purpose.

Laboratory assessment begins with a cell-based permeability assay. Researchers 
apply the compound to one side of a membrane containing brain endothelial cells or 
an engineered cell line such as Madin–Darby canine kidney cells expressing human P-
glycoprotein. They then measure compound concentrations on both sides using liquid
chromatography with mass spectrometry.

Parallel artificial membrane permeability assays for the blood–brain barrier provide a
faster measure of passive diffusion. These assays use an artificial lipid membrane 
rather than living cells. They do not reproduce active uptake, transporter-mediated 
efflux or metabolism. Cell models include some of these processes, but they do not 
fully reproduce the tight junctions and cellular interactions of the human 
neurovascular unit.

The blood–brain barrier is formed by specialized brain capillary endothelial cells 
connected by tight junctions. Small compounds can cross through passive membrane 
permeability when their size and physicochemical properties are suitable. Transport 
proteins also control entry. Efflux transporters such as P-glycoprotein and breast 
cancer resistance protein return many compounds to the blood.

Greater permeability supports CNS target access after systemic dosing. It also 
increases the potential for unwanted CNS effects in peripherally targeted drugs. Low 
permeability supports peripheral restriction but creates a problems for CNS 
programs.

Blood–brain barrier permeability must be interpreted with transporter substrate data
and plasma protein binding. Brain tissue binding and systemic clearance are also 
important. In vivo brain-to-plasma partitioning, especially the unbound brain-to-
plasma ratio, provides a more direct measure of pharmacologically available brain 
exposure.
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We generated these insights using advanced AI systems designed to analyze complex 
biotech data and highlight potential trends. While we strive for accuracy, AI models 
can occasionally make mistakes or miss context, so please treat these predictions as 
informative guidelines rather than absolute facts.

This report is provided for general informational and educational purposes only, not 
for medical diagnosis, treatment decisions, or financial advice. Because individual 
circumstances and data can vary, we cannot be held responsible for any decisions 
made or losses incurred based on these predictions.

Now that we got this out of the way, we genuinely hope these results are useful for 
your research.

Sincerely,

Your friends at Nezu Biotech GmbH.

You have the vision. We can help make it reality.

Click here to book a demo. Tell us about your
molecules.

www.nezubiotech.com/contact
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Oncology

Low High0

2

4

6

8

10

12

Pe
rc

en
ta

ge
 o

f T
ot

al
 [%

]

Antibiotics
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Psychiatry / addiction / sleep
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Pain / anesthesia / symptom control
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Neurology
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Endocrinology / metabolism
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Gastroenterology / hepatology
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Autoimmune / inflammatory disorders
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Diabetes / metabolic disease
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Women's health / reproductive medicine
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Renal / urology

Low High0

1

2

3

4

5
Pe

rc
en

ta
ge

 o
f T

ot
al

 [%
]

Hematology / coagulation
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Nutrition / deficiency disorders
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