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Micro-sized giant vesicles are a possible artificial model of 
biomembrane for cells and organelles, such as erythrocytes, 

mitochondria, and chloroplasts based on the similarities in size 
and structure. In recent years, a novel artificial biomembrane 
model has been established using giant vesicles comprised 
of amphiphilic poly(methacrylic acid)-block-poly(methyl 
methacrylate-random-methacrylic acid) diblock copolymers. The 
polymer giant vesicles had some similarities to biomembrane, not 
only in size and structure but also in the formation mechanisms, 
morphological transformation, membrane permeability, and 
stimulus-responsiveness. This paper describes the preparation 
and morphological transformation of new giant vesicles supporting 
amino groups on the hydrophilic shells through the nitroxide-
mediated photo-controlled/living radical polymerization (photo-
NMP)-induced self-assembly, with the aim of establishing an 
artificial model more suitable to biomembrane. The giant vesicles 
were prepared by the block copolymerization of a methacrylate 
ester supporting an amino group and methyl methacrylate using 
the photo-NMP technique in methanol at room temperature 
by irradiation with a high-pressure UV lamp. The photo-NMP-
induced self-assembly produced spherical vesicles with the 
hydrophilic phase of the amine-containing polymethacrylate 
blocks and the hydrophobic core of the poly(methyl methacrylate) 
blocks. The size and morphology of the vesicles were dependent 
on the lengths of the hydrophilic and hydrophobic blocks of the 
copolymers. It was found that the vesicles were pH-sensitive and 
disrupted in an acidic solution. Their thermo-responsive behavior 
will be also described. 
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