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Seeded Self-Assembly of Charge-Terminated Poly(3-hexylthiophene) Amphiphiles Based on
the Energy Landscape ('Laboratory for Chemistry and Life Science, Tokyo Institute of
Technolozgy; *Department of Chemistry, University of Victoria) O Tomoya Fukui,' Ian
Manners

Control over self-assembly approaches to well-defined crystalline 1D nanostructures is a
significant for applications in optoelectronics and biomedicine. We synthesized charge-
terminated amphiphilic polythiophene homopolymers [PT.P]I which self-assembled into
colloidally stable fiber-like micelles in solution. In-depth studies of the self-assembly behavior
permitted the unveiling of the energy landscape of the self-assembly process. On the basis of
the kinetic and thermodynamic insight provided, we have been able to achieve an
unprecedented level of control over the length of fiber-like micelles from 40 to 2800 nm'.
Furthermore, the fiber-like micelles exhibited an exceptionally high exciton diffusion constant
which is 1000 times higher than that of conventional polythiophene homopolymers?.
Keywords : Polythiophene, Self-assembly; Living crystallization-driven self-assembly,
Crystalline micelles, Energy landscape
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Figure (a) Structure of [PTaP]I (b) Schematic representation of the energy landscape on self-assembly
of [PTaP]I in solution (¢) TEM and confocal laser scanning microscopy images of fiber-like micelles.
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