Outline of Lecture 17 (09-09 PH; Pomper)

Molecular Imagaing

- Molecular imaging defined: The remote sensing of cellular processes at the molecular level in vivo.  (currently rodents are primary animal model)

- The field requires interactions between experts in molecular biology, biochemistry, radiology, combinatorial chemistry, and computing.

Modalities
	
	Spatial
	Temporal
	Concentration
	Markers
	Other

	CT
	50-100 (m
	5-30 min.
	
	Contrast agents
	Ionizing radiation

	MR
	1000 (m
	
	(M – mM
	“Smart” activatable ligands
	

	PET
	1000 (m
	10 sec
	nM
	
	Cyclotron required

	Optical
	1-15 (m
	Real time
	
	NIR fluorescence
	

	Ultrasound
	15-40 (m
	Real time
	
	Encapsulated bubbles
	


Applications

- Image reporter gene activity or labeled ligands/substrates/antisense probes

- Label cells (tumor or bacterial) and monitor location


- Measure distribution of drug and concentration at target site
The pharmacology of tracers is important, for example, consider


high specific activity

high receptor binding specificity 

suitable receptor binding affinity

suitable lipophilicity

clean metabolism

poor substrate for MDR “pumps”

tracer distribution, selectivity, kinetics

