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Responsive biointerfaces play a central role in food, pharmaceutical, and biotechnological systems, yet the 
mechanisms governing their formation and nanoscale organization at liquid–liquid interfaces remain insufficiently 
understood. 
In this presentation, we explore how everyday complex fluids such as milk and coffee inspire the design of 
adaptive soft materials. Lipid-based interfacial nano-architectures serve as model systems to study how 
composition and interfacial reactions direct structure formation and, ultimately, material function. We show how 
reaction-driven self-assembly at oil–water interfaces enables control over physical, chemical, and biological 
properties. Adapting and using in operando grazing-incidence X-ray and neutron scattering, combined with 
electron microscopy, chemical analytics, and microbiological assays, we investigate the formation and 
transformation of interfacial structures under dynamic conditions. In particular, we study enzymatic triglyceride 
hydrolysis as a model reaction, revealing how polar lipids and polymers reorganize at interfaces to form ordered 
nanostructures (Figure 1) [1,2]. We highlight how such systems can be harnessed as antimicrobial nanomaterials 
and as confined reaction environments enabling controlled polymerization [3,4].  
These results demonstrate how concepts derived from food systems can be translated into a general framework 
for engineering adaptive soft matter at liquid–liquid interfaces, linking interfacial structure, reactivity, and function. 
 

 
Figure 1. Enzyme-triggered nanostructural transformations in soft, nanostructured coatings for responsive materials.2 
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