
 
 

 

 

 

 

 

 

 

 

Permeability across biological membranes is a key factor in the absorption and distribution of drugs. 
Poor permeability can arise due to a number of structural features, as well as membrane-based efflux 
mechanisms. This can lead to poor absorption across the gastrointestinal mucosa or poor distribution 
throughout the body including restricting access of drugs to the central nervous system (CNS).  

The Centre for Drug Candidate Optimisation (CDCO) integrates 
knowledge of a compound’s physicochemical properties 
(relevant to in vitro metabolic liability and in vivo absorption) with 
an in vitro cell-based assessment of drug permeability to 
determine which factors are most likely to limit oral absorption 
and bioavailability or permeation into the brain. This information 
can inform further synthetic strategies and the need for 
structural modification within a compound series. 
The CDCO offers an in vitro cell-based method to simulate 
gastrointestinal permeability and transporter interactions, and in 
vivo models to assess brain uptake. 
Caco-2 cell monolayers are used to determine an apparent 
permeability coefficient, which allows the ranking of compounds 
as highly, moderately, or poorly permeable relative to well 
characterised reference standards. A preliminary assessment 
of the importance of efflux mechanisms  
(e.g. P-glycoprotein or BCRP) on permeability can also be assessed in vitro at an early stage of the drug discovery 
process, by utilising specific chemical inhibitors of each transporter.  
In addition to the in silico and in vitro methods for assessing drug permeability, CDCO also offer an in vivo model for 
assessing compound uptake into brain. The brain-to-plasma partitioning ratio is typically determined following IV 
administration to rat or mouse although other routes of administration may be considered. Unbound brain concentrations 
can be calculated by incorporating an assessment of the extent of compound binding in brain tissue (fu,brain).  

 

 

 

 

Typical Papp values for reference compounds across Caco-2 cell monolayers 

Reference Compound Reference Type Papp (10-6) cm/s Efflux 
Ratio A to B B to A 

Lucifer Yellow Low permeability ≤ 0.5 -- -- 
Propranolol High permeability ≥ 30 ≥ 30 < 2 

Rhodamine 123 P-gp substrate 0.5 - 3 5 - 15 >4 
 

DRUG PERMEABILITY 

Research platforms include: 
• in silico predictive methods 
• Caco-2 cell culture model of gastrointestinal 

permeability (unidirectional or bidirectional) 
• P-gp or BCRP substrate/inhibition assessment 
• in vivo brain-to-plasma ratio determination 

(rat/mouse) 
• brain binding assays to assess unbound 

concentrations in brain  
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