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abstract
Ion-containing block copolymers (BCPs) deliver
synergistic nanoscale features to optimize performance,
and my talk will highlight their application as both
electroactive membranes and biomedical therapeutics.
Ion-containing BCPs enable access to microphaseseparated nanostructures containing soft, ion-conducting
microdomains covalently bound to rigid microdomains
that impart mechanical strength. Electromechanical
transducers necessitate robust mechanical properties
and high ion mobility; however, ion-conducting
polymeric systems typically sacrifice ion mobility to
maximize mechanical strength or vice versa. Therefore,
we designed BCPs through the systematic development
of structure-property relationships to optimize the
thermomechanical properties and ionic conductivity,
which yielded the first successful cationic
electromechanical transducer.
New approaches to polymer-based gene therapy are
necessary, as the complex demands on polymeric
nanocarriers have resulted in modest clinical impact.
On one hand, the binding interactions between nucleic
acids and cationic polymers must be sufficiently strong
to prevent nuclease-mediated degradation, yet on the
other hand, weak interactions are necessary to enable
nucleic acid release within cells. To address this
paradox, we designed and synthesized lightresponsive, o-nitrobenzyl-containing cationic BCPs and
investigated their potential for nucleic acid
encapsulation and triggered release. The resulting
BCPs combined PEG with a novel, photo-responsive
block to facilitate tunable, salt-stable complexation and
light-activated release. This responsive design outlines
a new approach to advance non-viral gene packaging.
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