
ABSTRACT Drugging solid tumors with 
combinations of nucleic acids and small 
molecules can be challenging when 
cellular colocalization is required for 
efficient tumor cell killing. Self-
assembled polymers represent a 
powerful tool that can tailor the delivery 
of drug combinations to tumor cells in a 
manner that maximizes synergistic or 
synthetic lethal interactions while 
minimizing off-target effects. Here, we 
describe recent progress in our 
laboratory on the engineering and 
development of modular nanoscale 
biomaterials based on (i) layer-by-layer 
(LbL) self-assembly, (ii) synthetic lipid-
like peptide amphiphiles, and (iii) bottle-
brush polymer nanoparticles and their 
application in diagnostic and therapeutic 
interventions that target heterogeneous 
tumors, sensitize cancer cells to frontline 
chemotherapy, image tissues with 
improved safety and contrast, and silence 
pro-survival proteins in tumor metastases. 
This work emphasizes how engineered 
biomaterials can exploit new insights into 
cancer cell signaling to address unmet 
needs in current clinical interventions for 
breast, lung, and ovarian cancer. 
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