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Loop covNTinG

> Semi-batch monomer addition

Loop counting in model polymer networks allows us to determine the allows control of loop defects

effects of network defects on physical properties of materials.

> Loop counting with Network Disassembly Spectro
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POLYMER METAL-OrGANIC CAGE

1° loop

Science 2016, 353, 1264-1268.

(POLYMOC) cELS

PolyMOC gels combine polymer networks and supramolecular > Block co-polyMOCs have highly tunable
self-assembly to access a new class of materials with well-defined structural and mechanical properties

branch functionality and improved mechanical properties.

> Highly branched and loop-rich gels are formed from

metal-organic cages linked by polymers

conventional polymer metal-organic cage gels
supramolecular metallogel: “polyMOC”
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with photoswitchable topology
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CARBENE SURFACE CHEMISTRY

N-heterocyclic carbenes are utilized as functional
handles to modify nanoparticles and surfaces.

> Addressable carbene anchors for gold surfaces
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> PEGylated NHC anchors stabilize gold

nanoparticles in biologically relevant media
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VNIAVE SELF-ASSEMBLY BEHAVIORS
FROM NEW POLYMER ARCHITECTURES

New polymer architectures developed by our lab present
interesting self-assembly behaviors and phase morphologies.

> Graft-through synthesis and assembly of janus bottlebrush
polymers from A-branch-B diblock macromonomers
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LIGHT-CONTROLLED POLYMERIZATION > Living Additive Manufacturing (LAM) made
possible by visible light photoredox catalysis

Developing well-controlled, light-mediated iniferter
polymerizations using trithiocarbonates has allowed us to LT

mm

explore and reimagine additive manufacturing.

> Logic-controlled radical polymerization: multiple-stimuli
switching of polymer chain growth through heat and light

ACS Cent. 5ci. 2017, 3, 124-134.
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BOTTLEBRVSH AND BRUSH-ARM STAR POLYMERS (BASPS) FOR DRVG DELIVERY

Our group has advanced the scalable synthesis of BASPs for applications in drug delivery and in vivo imaging.
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TTERATIVE EXPONENTIAL GROWTH (TEG)

Iterative exponential growth (IEG) provides absolute control of > 'EG. synthe.sis and assembly of
polymer mass, functionality, and stereochemistry in batch and uniform diblock copolymers
flow. IEG+ expands this methodology to produce unimolecular stereohemical dependent bulk self-assembly

Nat. Biomed. Eng. 2018, 2, 822-830.
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NEW CHEMISTRY IN LITHIVUM ELECTROLYTES

We aim to investigate, develop, and improve lithium electrolytes with
high chemical and electrochemical stability for lithium-air batteries.

POLYMER METAL-ORGANIC

FRAMEWORKS (POLYMOFS)

Probing aspects of polyMOF morphology and
formation, we aim to develop more processable

> Fluorinated Aryl Sulfonimide Tagged (FAST) salts as stable and

MOFs and hybrid polyMOFs with desirable dissociative lithium salts for lithium-air batteries
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