A BBSRC-CASE studentship between Astra-Zeneca and ICAMB (Prof.N.L. Simmons) is available in the field of oral drug delivery.  Mainly based in ICAMB,  there will be the opportunity for extended placements  (2-3 months)  at AZ at Alderley Edge in Cheshire  where supervision will be provided by Dr Tanya Coleman/Ian Haslam, both DMPK specialists and actively involved in transporter-based projects.

Background :It is now well established that expression of ABC transporters (e.g. MDR1, MRP2 , BCRP) together with P450 enzymes (e.g.CYP3A4) in the intestine  forms a functional barrier to restrict drug and xenobiotic uptake via the oral route.  In addition hepatic and renal clearance are dependent on similar patterns of metabolism and ABC-mediated export.  Since ABC efflux transporters and CYP3A enzymes show broad and often overlapping substrate specificities, competition for substrates leads to unexpected drug-drug interactions in humans unrelated to their structural class.  High-throughput MDR1/CYP3A4 screens form an important element of recognition of such problems for ADME predictions. 

The primary aim of the project is to  investigate the utility of isolated crypt/villus preparations  from mouse/rat  for medium/high throughput determination of ABC-mediated transport activities. For ABC-mediated transport, fluorescent substrate molecule exclusion from cytoplasmic uptake will be determined in the presence or absence of appropriate specific inhibitors (e.g. Hoe 3342 +/- cyclosporin +/-Ko143 MDR1, BCRP, pheobromide, BCRP, BCECF-AM +/- MK571 ) using fluorescence measurements from  suspensions of crypt/villus structures. Such inhibitor studies, will provide a baseline to compare other known substrates and new clinical entities.    These determinations will then be compared to existing assays using established epithelial cell systems (MDCK-transfected, Caco-2, T84). In addition the use of mouse ko lines provides an additional means of assessing individual ABC transporters (e.g. mdr1a/b)  within the context of multiple ABC transporter expression.  
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