
ABSTRACT
My group works at the intersection of chemistry, biology, and bioengineering to develop nanoscale 
probes for chemical imaging in living systems. Our goal is real-time, deep-tissue imaging of 
molecular signals within the brain, central nervous system, and body, which demands high spatial 
and temporal resolution together with molecular specificity. Achieving this balance remains a 
central challenge in biological imaging, because the molecules that drive physiology and disease 
are often present at low concentrations, change rapidly, and sit deep within complex tissue. To meet 
this challenge, we engineer selective, sensitive nano contrast agents that integrate with advanced 
imaging modalities, including fluorescence, photoacoustics, and MRI, each of which offers a different 
balance of resolution, depth, and sensitivity. We also develop analytical methods to understand 
how these probes behave in vivo, including how stable they are and how they are processed 
once inside the body, so that measurements can be interpreted with confidence. In this talk, I will 
discuss recent examples of this work, with a focus on imaging neurotransmitters, and describe how 
combining sensor design with complementary imaging approaches can reveal chemical dynamics 
that were previously out of reach. We aim to push the boundaries of real-time molecular imaging, 
opening new avenues for studying brain function, monitoring disease progression, and evaluating 
response to therapeutics.
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