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Abstract 
 
Vesicles have been receiving considerable attention recently in view of a large number of 
potential applications. They are hollow spheres, typically 100 to 1000 nm in size, with walls of 
typically 20 to 30 nm, but ranging as high as 80 nm; they are thus much more stable than 
liposomes. It is shown that vesicles made from amphiphilic block copolymers in solution are 
equilibrium structures under a wide range of conditions. They are a part of a morphological 
continuum which includes spheres, rods, and hollow rod structures.  The mechanism of curvature 
stabilization is shown to be preferential segregation of the longer corona chains to the outside of 
the vesicles while the shorter chains are segregated to the inside.  The chain segregation by 
length is shown to be vesicle size dependent, and to be reversible in response to changes in the 
size of the vesicles.  The sizes of the vesicles can be controlled easily over the range of 80 to 
1000 nm by water content, mixed solvent composition and hydrophilic block length and block 
length ratio.  When size changes occur in response to changes in the water content, they are 
primarily driven by changes in the interfacial energy between the core and the surrounding 
solution.  The kinetics and mechanisms of size changes have been explored.  The fusion 
mechanism involves contact and adhesion, coalescence and formation of a center wall, 
destabilization of that wall, asymmetric detachment of the center wall, retraction of the residue 
into the outer wall, and finally smoothing of the outer wall.  The relaxation times for the process 
range from ca. 5 to 1000 seconds.  Vesicle fission involves elongation, internal waist formation, 
narrowing of the external waist, and complete separation.  It is also shown that it is possible to 
attach different species to the inside and outside of the vesicles in a one step preparative 
procedure, a factor which could be exploited in a number of applications. 
 
Most recently, it was shown that a bi-amphiphilic triblock copolymers (PAA-b-PS-b-P4VP) yields 
vesicles in which the outside or inside interface can be controlled by pH.  At low pH the P4VP is 
outside, while at high pH, the PAA is outside.  The vesicles can be made to invert by a change in 
the ph.  Finally, it is shown that drugs such as DOX can be incorporated by active loading, as has 
been done earlier in the liposomes, and that the release is diffusional.  The result on vesicles that 
have been published earlier by this group are summarized in a review. (1) 
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