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Abstract 

The dynamic nature of supramolecular complexes has been extensively studied due to their 

advanced properties including self-healing, structural modulation and controlled 

reorganization. However, the traditional control over the assembly relies on the 

recognition of the building blocks for targeting of the thermodynamic equilibrium state. 

Here, we show how the physical interfacial conditions offered by droplet-based 

microfluidics can be advantageously applied to rational control the supramolecular 

assembly at interfaces, resulting unprecedented non-equilibrium structures and dynamic 

encapsulations, as well as the emergence of novel material functions and applications. 

(1) The formation of triblock copolymer vesicles in microfluidic droplets will be 

discussed and their encapsulation of single cells for high throughput analysis and 

screening will be highlighted. (2) By integrating the cucurbit[8]uril-mediated host-

guest chemistry, the preparation of supramolecular microcapsules will be presented and 

the dynamic release of the payload will be demonstrated. The results achieved will be 

used to confirm that droplet-based microfluidic technique is an invaluable toolbox 

technology for steering supramolecular assembly pathways to required structures, 

properties and functions, and will undoubtedly play a vital role in the chemistry, 

biology and material research fields. 
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