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Amphiphilic block copolymers in aqueous solution can assemble into various ordered molecular architectures, 

which have a wide range of applications in, for example, drug delivery and catalytic nanoreactors.1 While 
sustained efforts, both experimentally and theoretically, have been made to better understand the 

mechanism of self- assembly in order to gain more control over this process,2, 3 there has never been a 
real-time, real space investigation of the assembly process on the nanoscale. Here we show the first 

observation of block copolymer vesicle assembly via the solvent switch protocol4 using liquid phase 
transmission electron microscopy (LP-TEM). We also discuss the different mechanisms of self-assembly with 
the ex-situ cryo-TEM observation and compare them with self-consistent field (SCF) lattice calculations. Our 
findings illustrate the ability of LP-TEM to implement quantitative visualization of local formation process of the 
block copolymer vesicles to reveal the formation mechanism on an individual particle level. 
 

 
 

Figure 1 Snapshots from LP-TEM movie showing the formation of a dense liquid precursor phase in the 
formation of PCL-b-PEO vesicles by acetone→water solvent switch. 

 
 
 
References 
1. I. I. I. T. H. Epps and R. K. O'Reilly, Chemical Science, 2016, 7, 1674-1689. 
2. D. J. Adams and P. D. Topham, in Supramol. Chem., John Wiley & Sons, Ltd, 2012. 
3. B. McKenzie, J. de Visser, G. Portale, D. Hermida Merino, H. Friedrich, P. Bomans, W. Bras, O. 
Monaghan, S. J. Holder and N. Sommerdijk, Soft Matter, 2016, 12, 4113-4122. 
4. J. P. Patterson, M. P. Robin, C. Chassenieux, O. Colombani and R. K. O'Reilly, Chemical Society 
Reviews, 2014, 43, 2412-2425 


