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Personalized medicine is the future of patient management. Molecular imaging, 
“the visualization, characterization, and measurement of biological processes at 

the molecular and cellular levels in humans and other living systems”, plays a key role 
towards this goal. Commonly used molecular imaging techniques include fluorescence, 
positron emission tomography (PET), molecular magnetic resonance imaging (mMRI), 
among others. 

Recently, nanoplatform-based molecular imaging has emerged as an interdisciplinary 
field which involves chemistry, engineering, biology, medicine, among others. In this 
talk, I will present our work on tumor targeting and imaging with a wide variety of 
nanomaterials, which include graphene, zinc oxide nanowires, unimolecular micelles, 
single-walled carbon nanotubes, quantum dots, iron oxide nanoparticles, gold nanorods, 
among others. Examples of dual-modality agents such as PET/optical and PET/MRI will 
also be described.

Due to the relatively large overall size, these nanomaterial-based agents do not 
extravasate well and mainly target the tumor vasculature. The majority of tumor targeting 
in this talk was achieved through the classic RGD peptide which binds to integrin αvβ3, 
a cell adhesion molecule overexpressed during tumor angiogenesis (the formation of 
new blood vessels). Peptides with small size, high binding affinity and in vivo stability, 
are ideal for in vivo targeting of nanomaterials. Lastly, novel tumor targeting strategies 
for nanomaterials will also be presented. Upon further optimization and validation, 
molecularly-targeted nanoplatforms have the potential to profoundly impact disease 
diagnosis and patient management in the future. 
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