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The self-assembly of distinct monomeric building blocks that feature directed non-
covalent interactions furnishes supramolecular polymers. The application of specific
(external) stimuli that weaken the non-covalent bonds can trigger a temporary
disassembly of the building blocks, which can impart the corresponding materials with
useful responsive functionalities. In this presentation, we report recent results that
leverage supramolecular self-assembly to create polymer films with both tailored
mechanical properties and desirable responsive behaviors. A method will be discussed
that blends two types of building blocks in varying ratios to achieve enhanced
mechanical properties and spatially modulated behaviors that mimics the anisotropic
properties of complex natural materials. Additionally, we introduce new supramolecular
strategies for developing materials that produce distinct optical signals when
mechanically deformed. We developed motifs that allow to directly link molecular-level
changes in supramolecular binding to macroscopic material behaviors. This approach
enables us to probe the extent of assembly and disassembly as influenced by cross-
linker content, processing history, and applied stimuli. Our presentation will highlight
how such motifs can be used as a tool for the in-situ study of dynamic assembly
mechanisms in supramolecular systems, offering fresh insights into their
mechanoresponsive behavior.
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Figure 1. Individual metallosupramolecular polymers are assembled from trifunctional (TAB) or telechelic (BKB) building blocks, and their
combination affords copolymers with tunable mechanical properties.
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