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Dynamic Supramolecular Polymers



Temporal State of Supramolecular Polymers
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Future complex soft-matter and materials...
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m-Conjugated Semi-Conducting Supramolecular Polymers

Structural control is necessary for enhanced function in supramolecular devices
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Non-equilibrium/

Transient Supramolecular Polymers
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Living Supramolecular Polymers!
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Inspiration from Biological Systems
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Inner life of a cell-youtube youtube

Biological Self assembly process undergo chemical fuel-driven
temporally controlled assembly



Fuel-Driven Temporal Supramolecular Polymers

1. Enzymes
2. Chemical Reaction

l 3. Redox

Bull. Chem. Soc. Jap. 2018, 9, 687-699 (Invited Commemorative Account)

Nature Communications 2014, 5, 5793 (Highlighted in Nature Chemistry, Nature India)

Angew. Chem. Int. Ed. 2017, 129, 1349 (Hot Article, Highlighted in Nature Nanotechnology)

Chem. Sci. 2017, 8, 6030 (Hot Article, Chemical Science Blog)

J. Am. Chem. Soc. 2017, 139, 16568 (Spotlight Article, Front Cover)

J. Am. Chem. Soc. 2017, 139, 13867

Nature Communications 2018, 9, 1295

Angew. Chem. Int. Ed. 2019 (Invited Review on ‘Fuel-Driven, Non-equilibrium Supramolecular Materials’, In submission)
Nature Communications 2019, 10, 450

Nature Communications 2019 (Under revision)



Thermodynamically Stable Dormant States
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Fuel-Driven Co-operative, Seeded and Living !
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Bio-inspired Chemical Programming for Active Materials

Passive Materials

Transient/Active materials

v, = rate of activation (energy input)

V4eact = Fate of deactivation (energy dissipation)
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Absorbance

Transient Assemblies..
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Chemical fuel driven assemblies...
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Reaction Coupled Growth of CT Systmes
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Reaction Driven Cooperative, Seeded and Living
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Modulation of Nucleation and Growth



Temporally Modulated Supramolecular Polymers
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Redox Fueled Living and Transient Charge-Transfer
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Redox Fueled Living and Transient Assembly
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Transient vesicles
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Non-equilibrium Turing Patterns
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Ongoing...




Soft-Lithography
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Transient Hydrogels, Transient Vesicles!

Transient Catalysis

Transient or temporal lon transport

(Under Review)



Temporally Modulated Supramolecular Polymers
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Multi-Component Supramolecular
Polymerization
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How to Construct Supramolecular Block
Co-Polymers?
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MD Simulations
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