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new physics: hyperpolarized probes for MRI 

dynamic nuclear 
polarization of 

silicon nanoparticles 

long term imaging 
in cancer model 

(pM particles) 

Cassidy et al. (2013) Nat. Nanotechnol. 



new chemistry: efficient synthesis of 18F PET agents 

Huiban et al. (2013) Nat. Chem. 
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new instrumentation: photoacoustic tomography in vivo 
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dopamine: essential neurotransmitter 
    for reward, movement control 



sensor binds dopamine in vivo 
and produces expected signal changes 

amperometry 

Lee et al. (2014) Science 
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Lee et al. (2014) Science 



How can we boost biomolecular MRI signals? 

Westmeyer et al. (2010) Angew. Chem. 
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enzyme catalyzes probe 
accumulation 

enzymatic contrast detected in live brains 

towards detection of diverse molecular processes 
involved in neurobiology and medicine... 



frontiers of molecular imaging 

Zabow et al. (2007) Nature 
Saritas et al. (2012) J Magn. Reson. 
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