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Preparation of Multicellular Lipid Vesicle Supported by Micro-Honeycomb Porous Film
(!Graduate School of Engineering and Science, Shibaura Institute of Technology)

Kazunari Matumura, ORyota Nozaki, Kazuma Yamakawa, Wakuto Kinoshita

Although various techniques for immobilizing liposome on solid substrate have been
successfully achieved v, preparation of stable multicellular lipid vesicles such as biological
tissue has not yet been reported due to fluidity and fragility of lipid membrane. Herein we
demonstrate the preparation of a lipid vesicles array in the micro-honeycomb porous film,
whose framework structure prevents collapse and fusion of lipid vesicles but not the
communication between each compartment. The honeycomb porous polymer films with a
pore size of 5~15 um were self-assembled using the breath-figure method, and then silica
coating were synthesized by using the Sol-Gel method. Lipid vesicles were prepared in the
porous films by applying liposome preparation methods such as electroformation, natural
swelling, and solvent dispersion. Fluorescence microscopic study indicates that the
honeycomb porous material stably supported the liposomes. Our technique must be a key to
the development of liposome engineering from artificial cell to tissue.

Keywords : Liposome; Lipid Bilayer Membrane; Honeycomb Film; Supported Bilayer
Membrane; Self-Assemble

AR DOHFSE - FIROTZDIZANT.OY 8 B A IR S ok 4 2 F
ERBRE SN TWDEN D, AR L O 22l ORERZ (ERT 5 X 52 F
BIIRZHEBE SN TR, RFETIE, = 2RSIVERE XFHERT 5 & T
AR O N TV IR E AR 2 (ERL L7z, 5~15 um OfLEE L o= AL L8
By 7 4 /v % Breath-Figure %% VT H CAHLHERAY
ICHEBL L 7=, Sol-Gel (5T U W REZ R L=, Y
RY—MMERIFETHDIHT LY v T p—A—T 3
1% - AARIEEE - WIEE LR E 2T 5 2 & THL
IR E R MR & Rk S 1, & O %2 8 B ©
BT DL, "= AZHEERNY R Y — LB REN
WICXFFLTWA Z EfER s e, N=h MIRZFLUE
ROEIIIEERED RAESCIE 205 <—F . &LM D
WERBE & 15T 72O T LR 72 i5 B R & VR D

Fig. Confocal fluorescence
LTEERTH D, microscopy image of lipid

vesicle structure in
1) a) Y. Kasuya, K. Tsukamoto, D. Yamada, K. Matsumura, honeycomb-film. The lipid

Chem. Lett. 2012, 41, 1191. b) Y. Kasuya, M. Ohtaka, K. VeSicles stained with Rh-PE
(red)  encapsulate calcein

Tsukamoto, Y. Ikeda, K. Matsumura, Chem. Lett. 2008, 37,588 (green).

© The Chemical Society of Japan - P3-2am-26 -



