
Molecular engineering of multifunctional, multivalent micelles provides a tool for the detection and targeted delivery of 
therapeutics to many diseases including cardiovascular and chronic kidney disease. Moreover, the rational design of these 
nanoparticles has the potential to deliver signals to report back on or influence the regeneration of the cellular niche for 
personalized medicine regimes, while addressing the limitations of current diagnostic strategies.  

To this end, we have engineered peptide amphiphile micelles (PAMs) that bind to various markers of diseases and incorporated 
imaging molecules to act as contrast agents for modalities such as magnetic resonance imaging (MRI). Peptide amphiphiles (PAs) 
are biomimetic molecules with a biologically active “headgroup” that are chemically linked to a hydrophobic “tail”. Micelles 
formed from PAs are advantageous because a locally concentrated display of a peptide can be used to potentiate specific 
binding to a disease target of interest, minimizing systemic side effects. Furthermore, their diameter is on the order of 10 
nanometers which provides the ability to tailor biodistribution and pharmacokinetic properties in vivo. Due to the modularity of 
PAMs and their ability to incorporate multiple components, theranostic (“thera”-peutic + “diag”-nostic) next generation 
nanoparticles can be designed with capabilities to bind to specific disease markers of interest, deliver a therapeutic, and monitor 
the progression and regression of the disease in real-time. In this talk, I’ll specifically expand on their application for intravenous 
and oral delivery for nucleic acid and small molecule delivery for cardiovascular and renal diseases. 
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