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We investigated physical mechanisms of dynamic behavior of lipid bilayer
vesicles and colloidal particles as a model of membrane-associated molecules. We found asymmetric
structure and translational motion of a colloid-vesicle system by external stimuli, morphological
dynamics of vesicles such as tube formation and invagination with colloids, internalization of
colloids across the membrane, and change in phase separation due to membrane fluctuation.



2

2

H29 induced-charge electro-osmosis(I1CEQ)
DOPC DPPC
ICEO
ICEO
ICEO
H30
DOPG DOPC

DOPC

DOPC DPPC



R1



Sana Ahmed, Kazuaki Matsumura, and Tsutomu Hamada 35

Hydrophobic Polyampholytes and Nonfreezing Cold Temperature Stimulate Internalization of Au 2019

Nanoparticles to Zwitterionic Liposomes

Langmuir 1740 1748
DOl

10.1021/acs. langmuir.8b00920

Nichaporn Wongsirojkul, Naofumi Shimokawa, Pakorn Opaprakasit, Masahiro Takagi, Tsutomu Hamada 36

Osmotic-Tension-Induced Membrane Lateral Organization 2020

Langmuir 2937 2945
DOl

10.1021/acs. langmuir.9b03893

Organization and Manipulation of Cell-Sized Lipid Vesicles

2018

73

2018




Nichaporn Wongsirojkul, Naofumi Shimokawa, Pakorn Opaprakasit, Masahiro Takagi, Tsutomu Hamada

OSMOTIC TENSION-INDUCED MEMBRANE LATERAL ORGANIZATION

JSN2019 Workshop

2019

Nichaporn Wongsirojkul, Naofumi Shimokawa, Pakorn Opaprakasit, Masahiro Takagi, Tsutomu Hamada

Osmotic pressure-induced phase separation in mixed lipid membranes

75

2020

(Nagai Ken)

(40518932) (13302)




