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How to precisely control the shape and size of final assemblies, especially using same amphiphilic 
molecules and under the same environmental conditions, is always a challenge in molecular 
assembly. Inspired by the cytoskeletal/membrane protein/lipid bilayer system that determines the 
shape of eukaryotic cells, we proposed and ‘the Frame Guided Assembly’ (FGA) strategy to 
prepare heterovesicles with programmed geometry and dimensions. This method offers greater 
control over self-assembly: with same molecular system, the size of final assemblies could be 
tuned at 1 nm level and their shape could vary from spherical to cubic, and even given sized two 
dimensional sheets. Most importantly, the principle of the FGA could be applied to various 
materials such as bock copolymers, small molecules including surfactants and lipids, which is a 
general rule in self-assembly. 

 
Scheme 1. Schematic illustration of the Frame Guided Assembly 
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