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Achieving sustainable food systems requires not only alternative ingredients, but also the ability to engineer structure and functionality that meet performance and consumer expectations. Plant‑based materials offer significant potential, however, translating them into high‑functioning food products remains a key scientific and technological challenge.1
This keynote presents a multiscale engineering framework linking molecular interactions to macroscopic functionality in future foods. Advances in protein and colloid engineering enable control of interfacial behaviour to stabilise emulsions,2 enhance encapsulation of sensitive compounds,3 and improve physicochemical stability through tailored protein–phenolic interactions.4 These approaches support robust and efficient food formulations during processing and storage. 
At the product level, structured emulsion gels integrated within dual‑network matrices provide programmable thermal and mechanical properties.5 Such systems can reproduce the melting, texture, and stability of conventional foods, enabling the development of high‑performance plant‑based analogues.6-7 
By integrating materials design, advanced characterisation, and scalable processing strategies, this work demonstrates how engineered food structures can accelerate innovation in sustainable food systems. This approach provides a pathway to develop functional, resource‑efficient, and scalable food solutions to support future global demand.
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