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Formation of Size-controlled Giant Unilamellar Liposomes
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0000000000 In this study, we developed a method that allows formation of a
uniform-size giant unilamellar liposome array. Microfabrication technologies and an
electrospray technique enabled precise patterning of lipids on a substrate; with a simple
hydration process of the lipid pattern, we succeeded in highly reproducible giant liposome
array formation with a narrow range of size distribution. The formed liposomes were well
suitable for model cell membrane studies. We further developed manipulation devices for
the liposomes based on dielectrophoresis phenomena.
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parylene pattern: 20 um in diameter

liposome

(245 pm x 245 um)

04 ODO0OO0OOOOOOOOOOOOCOOODOOOO
oobooooooooooooooooooooooo
o000 e0e6e00D0O0OO0O0DOOOOOOODOOOO
oooooobooooboooobobooooooooo
oobooooboooobooooboboooooboooao

gobbooooboboooobobooooon
oboooboobobooboobooon
gobbooooboboooobobooooon
gbooobobooonDg

(2) JOO0oOOoOOOooOoDbo

goboooobooobboooboboog
gboboooboooboobooboooboon
000000 had0O0O bdOODOOOOOO
goooboooooobobobbooooon
ITO OO0O0DDOO0O0ODO0OO0DOODOOoOn
gboooboobobooobooboobo
gobooooboboooobbooooobn
gobooooboboooobbooooobn
obooobooobooboobooobooon
obooobooobooboobooobooon
gpogno

(3) UO0O0O0OODOObOOOobDOoDO
goboooobooobboooboog
oboooboobooboobg 10pm O
200m 00000 500000000000
gooopoooooooocvooooood
0000000 5e, f00O0DODOOOODOOO
gboooboooboobooboooboon
gbooboobobooboobobob
oboooboob 1% b000000o00n
gooooboonD s0%00oooooon
gboobooboboobooobooon
gboobooboboobooboobo
0o0oobog 5pymO30 pmO000000OO
ooodod 10%000ooooooboon
go
gobobooboobobooobooong
gbooobbooobooboobooobooon

gobooogoobooobbooooon
gobooogoobooobbooooon
gbooobogooboooobooboon
gbooboooboooobooboon
gobobooooooboobbooooooooon

() ODOoOOobDoooooo
gooogoooooobboooobbog
gboobooboboobooboobo
gobooogoobooobbooooon
gboobobobobobobooboon
gbogobboooboooobooboon
gboboooboooboboobooboon
gobooogoobooobbooooon
gboobobooboooobooboon
gobooogoobooobbooooon
gboobooboboobobooobon
gobooogoobooobbooooon
gobooogoobooobbooooon
gbooboobobooboobbooon
gobooogoobooobboogooon
goboooobobooobboogooon
goboobobbobooobdgd

(b) DOOoOOoDboooOobooooo
goboboooboooobooobooong
gbogoboobobooobooboon
goboooobobooobboogooon
gbobooobgooboooobooboon
gboobooobooboobooboon
gbogoboobbooboobooboon
gboobooboboobooong

googoobogooog
gboobooobooboobooboon
gogo

ooooomo 100

(1) Taiga Kodama, Toshihisa Osaki, Ryuji
Kawano, Koki Kamiya, Norihisa Miki,
and  Shoji  Takeuchi, Round-tip
dielectrophoresis-based tweezers for
single  micro-object = manipulation,
Biosensors and Bioelectronics, 2013, 47,
206-212.00000
DOI: 10.1016/j.bi10s.2013.03.022

ooooomo11oo

O Toshihisa Osaki, Pendant Liposome
System to Access the Internal Solution,
The 26th IEEE International
Conference on Micro Electro Mechanical
Systems, 2013/1/24, Taipei, Taiwan

O Taiga Kodama, Contactless Catch-and-
Release System for Giant Liposomes
Based on Negative Dielectrophoresis,



ave. = 19.7 ym
CV=8%
(n=177)

© ©
O @

S .
& 020 B

2

O 0%

O 00 0:0

O 9O 0 C
O O

10 15 20 25
diameter / um

30

ave. =10.9 ym
CV=11%
(n=216)

T T 1
5 10 15 20

diameter / um

05 (@ 000000000000000000000000000 20und0 () 0000000000000
00000000000000000000000 () 000000000000000000000000 (d) O
000010 pn0000000000 () 00O0O0ODOO (F)OOODOOO

The 26th IEEE International Systems, 2012/1/31, Paris, France

Conference on Micro Electro Mechanical 0 Taiga Kodama, Dielectrophoresis-Based

Systems, 2013/1/23, Taipei, Taiwan Tweezers for Cell-Sized Liposome
O Toshihisa Osaki, Artificial Cellular Manipulation, The 25th International

Membrane Microchip for Membrane
Protein Analysis, The 10th
International Conference on
Nano-Molecular Electronics, 2012/12/12,
gooooood

Taiga Kodama, Smooth-tip
Dielectrophoresis Based Tweezers for
Single Liposome Handling, The 16th
International Conference on
Miniaturized Systems for Chemistry
and Life Sciences, 2012/10/30, O O
Toshihisa Osaki, Uniform Size
Liposome on a Chip: Observation of
Transport Kinetics through Nanopore
Membrane Protein, The 16th
International Conference on
Miniaturized Systems for Chemistry
and Life Sciences, 2012/10/29, O O
Odo0o0ooooooooooooon
Oo0ooooOoso0doooooonon
002012/9/240 000
doo0Dooooooooooooon
Odo0o0ooooooooooooOo o
000 340002012/5/80 00
Toshihisa Osaki, Towards Artificial Cell
Array System: Encapsulation and
Hydration Technologies Integrated in
Liposome Array, The 25th International
Conference on Micro Electro Mechanical

Conference on Micro Electro Mechanical
Systems, 2012/1/31, Paris, France

Toshihisa Osaki, Selective Lipid-
Patterning for Heterologous Giant
Liposome Array, The 15th International
Conference on Miniaturized Systems for
Chemistry and Life Sciences, 2011/10/4,

Seattle, USA

O 00o0o0ooooooboooooooo
ogoooooooooooo 83000
2011/5/130 0 O

ooooo

ooooogo
http!//www.newkast.or.jp/innovation/labo/t
akeuchi_project.html

oo0oooo

(yooooo
00 0O0O0OOSAKI TOSHIHISA[
0000000000000 0O0OO0O0OO
0000000000000 00
00000D0000DOoOOoOon



