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Natural materials such as spider silk and mussel adhesives achieve exceptional 

mechanical performance through tightly controlled aqueous processing 

pathways. In contrast, conventional synthetic routes often rely on harsh 

conditions and provide limited control over structure formation. Increasing 

evidence shows that many biological materials are processed via coacervates: 

dense, liquid-like polymer phases that enable flow, deformation, and molecular 

reorganization prior to solidification. 

Here, we explore coacervates as bio-inspired intermediates for materials 

processing. By decoupling shaping from solidification, coacervates allow 

materials to be processed in a fluid state and subsequently fixed through 

controlled environmental triggers. In our work, we demonstrate how 

environmental switching strategies, including changes in ionic strength, pH, 

and temperature, can be used to tune intermolecular interactions and guide 

structure formation. This approach has enabled the development of 

coacervate-based adhesives and fibers, as well as printable materials and 

three-dimensional scaffolds under fully aqueous conditions [1-4]. 

Importantly, gradual changes in interactions provide access to a continuum of 

material states, allowing structure and function to be programmed during 

processing. This work highlights a pathway-driven approach to materials 

design, where controlling processing conditions rather than composition opens 

new routes toward sustainable, bio-inspired materials. 
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