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Formation mechanism of polymersome studied by microscopy

Takahashi, Rintaro
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To clarify the formation mechanisms of polymer vesicles, we performed
time-resolved small-angle X-ray scattering (TR-SAXS) and liquid-phase transmission electron
microscopy (LC-TEM). The results of TR-SAXS revealed that the transformations from spherical
micelles to cylindrical micelles to disk-like micelles to vesicles are involved during the vesicle
formation. In the LP-TEM measurements, the high electron density of the solvent and Brownian motion
made the tracking of micelles/vesicles difficult. Systems composed of styrene-ethylene glycol block
copolymers in ionic liquids appeared to be relatively suitable for the LP-TEM measurements.

small-angle scattering block copolymer vesicle electron microscopy
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Figure 1. Schematic Illustrations of Possible Pathways
of Vesicle Formation.
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Figure 3. Representative LP-TEM
images for PEG-b-PfBMA 4 in the
ionic liquid at 60 °C where the polymer
concentration was 0.25 wt%. Upper
illustrations indicate the state of the
solution on the grid. In panel (a), the
polymersomes settled out, and the
solution was thinner. Inset displays an
enlarged image. In panel (b), the
solution was thicker, and the
polymersomes were in motion.
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