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Spontaneous formation of phospholipid giant vesicles

Dept. of Physics, Kyoto Univ.  Mafumi Hishida ! , Hideki Seto, Kenichi Yoshikawa,

EEEEZFIIEI< D) VIEEIE, KPP TRV INAEEE LD, BHICREIB L um 282D
b D% giant vesicle (GV) & W\, MIMEEEF AR EE LTBACISHENTWS, GV 28EK
WCERTDHED—2E LTHEBEAMERLISHMOENTVS A, ZOHFETREEREMICGV R
FERENDDH, DA H=XLMIHA LTI ahole, AR TIE, BREKMETHWLORD Y
VHEE Dry Film O#&EIZEFH L, HOBWIZ X ABBEOE VL GV BRIZE X DREEH~T
THIZED, GVDOERA =X AICE L CEERMB AR,

1 Introduction

Phospholipid molecules, which are the main constituent of cell membrane, form micelles
or vesicles in water. Among these colloidal suspensions, giant vesicle (GV) has been actively
investigated as a cell model or a micro-reactor, because the size of GV is comparable with the
usual size of living cells; 1-100 um. For effective generation of GV, several methods have been
developed such as the electro-formation method or the solvent-evaporation method. However,
most of these methods are not suitable for biological experiments due to physical stresses or
harmful chemicals used in the procedure. On the other hand, the natural swelling method
[1] has no such unsuitable elements, where GVs are spontaneously prepared by hydrating dry
phospholipid film. Although this method has been well known for long time, the mechanism of
GV formation has not been fully understood. Therefore, preparation of GV is still depending
on technical skills or individual experiences.

To clarify the mechanism of GV formation, it is important to observe the structure of dry
phospholipid film and the morphology of GV, and investigate the relation between them. Es-
pecially, we notice morphological change of dry phospholipid film that depends on the phases
below and above the main phase transition temperature, i.e., the ordered gel phase and the

disordered liquid-crystalline phase.

2 Results and discussion

The morphologies of dry DOPC and DPPC films were observed by phase-contrast microscopy
and atomic force microscopy (AFM). Dry DOPC film in the liquid-crystalline phase had smooth
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Figure 1: (Left) AFM images of dry phospholipid films. (Right) Hydrated suspensions observed
by phase-contrast microscopy and cross-section profiles along the latitudinal lines. (a) DOPC.
(b) DPPC. Both were observed at room temperature.

surface exhibiting many steps, while dry DPPC film in the gel phase had rather rough surface
(Fig. 1 (Left)). Once the DPPC film was annealed above the main transition temperature,
the film had a terrace-like morphology similar to the morphology of the DOPC. These results
indicate that the morphology of dry phospholipid film depends on its phase.

Next, we hydrated these dry films by adding excess water at room temperature. By hydrating
the DOPC film, many GVs were formed effectively. On the other hand, no GVs were obtained by
hydrating DPPC film that had rough surface morphology. Hydration of the annealed DPPC film
gave no GVs. These results indicate that both the terrace morphology and the large membrane
fluctuation are necessary for the GV formation. This discussion is consistent with the result by

Lasic, where the size of vesicle depends on the topology of the substrate [2].

3 Conclusion

The two points are concluded. (i) Dry phospholipid film in liquid-crystalline phase is regularly
stacked, whereas that of gel phase depends on the preparation process. (ii) The terrace-like mor-

phology and adequate membrane fluctuation in water are essential to generate GVs effectively

[3].
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