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Preparation of Giant Vesicle of Photopolymerizable Phospholipid
and the Confocal Laser Scanning Microscope Analysis

Jin MATSUMOTO, Koshiro YONEDA, Tsutomu SHIRAGAMI, Masahide YASUDA

Abstract
Giant vesicles (GV) of a phospholipid containing a photopolymerizable diacetylene group,

2-di(10,12-tricosadiynoyl)-sn-glycero-3-phosphocholine (DTPC), were prepared by a film

rehydration technique under the controlling conditions such as the concentration, the incubation

temperature, and the time of the DTPC solutions. The prepared GV were irradiated at 254 nm to

form the polymer GV. Analysis by a confocal laser scanning microscope showed that the

polymer GV prepared under the optimized conditions were a hollow sphere with 3—5 pm in

diameter and < 1.0 um thickness which consisted of a fluorescent polydiacetylene moiety of

DTPC.
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Scheme 1. Schematic images of (A) a vesicle and (B) a
fluid-mosaic model of biologic bilayer membrane referred

from ref. 1.
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Scheme 2. Chemical structure of DTPC.

R1
1 1 1
N\ R R R
] N hv ~ ~ =
\\ n-2
R2 R? R? R?

Scheme 3. Photopolymerization reaction of diacetylene

monomer.
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Hydration of thin film
The film was hydrated by

HEPES buffer solution (1 cm3)
at 75 °C under sonication.
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Vesicle solution
The solution was left to stand
at 2040 °C for 1-3 days.

|

Photopolymerization

The vesicle solution was cooled
at 5 °C for 2 h and irradiated
with UV light (254 nm) for 1 h.

Scheme 4.
DTPC.

Preparation procedure of polymer GV of
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Figure 1.
DTPC under 485 nm-excitation.
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CLSM images of polymer GV of DTPC

Fluorescence spectrum of the polymer GV of

Figure 2.
prepared from various [DTPC] in the aqueous buffer
solution: [DTPC] = (A) 0.05, (B) 0.1, (C) 0.5, and (D) 1.0

mmol dm.
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Figure 3. CLSM images of polymer GV of DTPC

prepared under various hydration conditions.
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Figure 5. Absorption spectral change of polymer GV of

DTPC prepared under a given UV irradiation time.

0.06} O
Q L
O
c
g 0.04 -
o L
§ O
0.02 -
o A
L 2 " A
0 I ! l |
0 15 30 45 60
UV irradiation time (min)
Figure 6. Dependence of absorbance at 485 nm (O) and

600 nm (A) of the polymer GV of DTPC on the UV

irradiation time for the polymerization.
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