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ABSTRACT 

The development of in vitro high-throughput assays to predict ADME-Tox properties 

early in the drug discovery process is becoming a necessity in order to reduce rapidly rising costs 

and high attrition rates.  An increased number of hits from high-throughput lead identification 

studies has resulted in more compounds advancing to lead optimization and preclinical studies, 

only to later fail due to toxicity or poor pharmacokinetics.  Early identification of compounds 

with poor solubility, stability, permeability, bioavailability, etc. would prevent advancement to 

more costly stages of the drug discovery process, or could be used as information for the 

optimization of the compound. 

 Methods to predict drug permeability are highly desirable as they can be used to estimate 

in vivo bioavailability.  Animal and whole-cell models are widely used, but limited by low 

throughput and high cost.  To counteract this problem, artificial membrane assays have been 

developed.  Here we couple a parallel artificial membrane permeability assay (PAMPA) with a 

cytochrome P450 (CYP) inhibition assay to provide a new approach to estimate small molecule 

permeability.  The advantages to this approach over traditional PAMPA include increased assay 

sensitivity, the ability to assess compounds that lack chromophores, and decreased assay times. 

 Determination of a compound’s potential to inhibit or induce various CYP isoforms is 

critical to preventing drug-drug interactions (DDIs).  While many in vitro assays have been 

developed to measure CYP inhibition, primary hepatocytes remain the FDA-preferred method of 

measuring CYP induction.  These assays are expensive and highly variable due to the frequency 

of certain CYP polymorphisms.  Reporter gene assays can be used to measure induction by 

inserting the regulatory elements from a CYP gene upstream of a gene that expresses a 

fluorescent protein or luciferase.  In this study, H4IIE cells are transfected with various 

constructs that differ in the number of drug response elements (DREs) and type of promoter.  

These cells are then exposed to an inducer and the effect on gene expression is measured using a 

standard fluorescence plate reader. 


