	
  
Overview Typical Strategic Approach for Drug Metabolism Studies for a New Drug
Candidate. Please note that this approach may be changed by the study director/
principal investigator based on the nature of the test article and based on scientific
reasoning.
	
  
Questions:
-Metabolite pattern?
-Phase I/ II metabolism?
-Which enzymes are involved?
-Drug-drug interactions?
-Enzyme induction?
-Structures of metabolites?
-Permeability trough blood-brain
And intestinal barriers ?

Study drug

Analytical assay (LC-MS/ LC-MS/ iontrap)
MS fragmentation
Extraction
Basic validation (linearity, recovery, stability)
Initial metabolism screen
- Pooled human liver microsomes, human hepatocytes, cytosol, mitochondria

 Metabolite patterns, preliminary structural information, phase I/II
Choice of appropriate in vitro models and analytics
Phase I

Phase II

Human microsomes
 Cytochrome P450

Phase I + II

e.g. Human microsomes
UGT glucuronidation
Hepatic cytosol
Sulfate conjugation

Human hepatocytes
and/or liver slices

Establish time-, drug-, and protein concentration dependency

Evaluate dependency on species and gender

Determine Km, Vmax and CLint (corrected for protein binding, several
species)
Identification of specific enzymes involved using:
- Isolated enzymes
- Specific chemical inhibitors
- Specific antibodies
Drug-drug interactions (inhibition, inhibitors will be selected on the basis of results above):
-Effect of study drugs on metabolism of other drugs
-Effect of other drugs on metabolism of study drug
-Mechanism-based inhibition by study drug
Drug-drug interactions (induction):
 Western blotting, metabolism of specific CYP probes, gene expression  gene arrays (if necessary)
- Human hepatocytes
- After treatment of rats and isolation of liver microsomes
Structural identification of metabolites:
-If necessary: upscale production of metabolites (microsomes, animals, bacterial culture and preparative HPLC)
-Establish quantity and purity of metabolites (mass spectrometry, HPLC/UV)
-Mass spectrometry (MS/MS, MS/ion trap, MS/time-of-flight, validate fragment structures HR/MS, H/D exchange)
-Mono- and heteronuclear, one- and two-dimensional high-resolution NMR, LC/NMR
Develop and validate LC/MS/MS or GC/MS assays of parent and metabolites
-High-throughput assays for animal studies and samples from other experimental sources
(required for enzyme kinetics, drug-drug interaction and permeability studies)

