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Cubosomal self-assembly was successfully prepared by fatty acid (e.g., oleic
acid) and monoolein. Raman spectroscopy analysis revealed that lipids in cubosome were tightly
packed, which could be one of essential properties of hierarchical cubosome assembly. In the gel
preparation process, a high-speed stirring (Re > 2000) was necessary, wherein long-time shear stress
application could promote the fluid dynamic aggregation of cubosome particles. The obtained
cubosomal gel encapsulated hydrophobic drugs and metal nanoparticles. It is expected that cubosomal
self-assembly (particle, gel) can be applied for drug delivery system and separation device.

Cubosome Shear thickening Drug delivery system Lipid nanoparticle Membrane property



(cubic ) (-some)  Cubosome

2 -
Cubosome
Cubosome Cubosome
Cubosome
Cubosome Pluronic F-
127 Cubosome Cryo (Cryo-TEM)
Raman
Laurdan
Cubosome
Hydrocortisone ( 5nm)
Cubosome
Cubosome
Pluronic F127 F127
8wit% Cubosome
200 nm
Cryo-TEM
1
Cubosome Raman
Cubosome
Cubosome YE AL
F-127 Cubosome 1F127 8% Cubosome
Cryo-TEM
(shear thickening)
Reynolds
Cubosome ( 2 2
(2000 rpm)
F-127 1)
Pluronic F-127 2) F-127 0.6wt%
Cubosome
Cubosome Hydrocortisone
10 wt% Cubosome 20wt%
Cubosome disordered
Hydrocortisone
cubosome ( 3
Cubosome

5 wt%



2 Cubosome
Cubosome

Pluronic F-127

diameter [nm]

I e 0.2wt%
100 F ® 0.6 wt%

e 1.0wt%
e 10 wt%

0 2000 4000 6000

Re []

() 400 rpm 2000 rpm

Stirring
Long
time

(Wt%)

Raman mtensity (a.u.)

3 (a) Hydrocortisone

Hydrocortisone

2000
Raman shift [cm!]
Cubosome
1611 cm?

3000

()
1644 cmrt



12 12 3 1

Miftah Faried Suga Keishi Okamoto Yukihiro Umakoshi Hiroshi 45

Silver Nanoparticle-Phospholipid Self-Assembly Systems for Membrane Surface-Enhanced Raman 2020

Spectroscopy Analysis

MEMBRANE 187 192
DOl

10.5360/membrane.45.187

Faried Miftah Ando Seiya Suga Keishi Okamoto Yukihiro Umakoshi Hiroshi 49

Site Specific Analysis of Anionic Lipid by Membrane Surface-enhanced Raman Spectroscopy with 2020

Different Sized Gold Nanoparticles

Chemistry Letters 1107 1110
DOl

10.1246/cl.200389

Han Jin Hayashi Keita Okamoto Yukihiro Suga Keishi Umakoshi Hiroshi 164

Characterization of pH-Responsive Self-Assembly Behaviors of Fatty Acid-Functionalized Prodrug 2020

Biochemical Engineering Journal

107794 107794

DOl
10.1016/j .bej .2020.107794

Chern Michael S. Okamoto Yukihiro Suga Keishi Watanabe Nozomi Umakoshi Hiroshi 124
Changes Caused by Liposomes to the Belousov-Zhabotinsky Reaction 2020
The Journal of Physical Chemistry B 9862 9869

DOl
10.1021/acs. jpcb.0c06413




Han Jin [limure Yosuke Okamoto Yukihiro Suga Keishi Umakoshi Hiroshi 50

Structure and Properties Characterization of Amphiphilic Dendrons Modified Lipid Membrane 2021

Chemistry Letters 187 190
DOl

10.1246/cl.200633

Jin Han Misaki Amau Yukihiro Okamoto Keishi Suga Hiroshi Umakoshi 0

Investigation of Quercetin interaction behaviors with lipid bilayers: Toward understanding its 2021

antioxidative effect within biomembrane

Journal of Bioscience and Bioengineering in press
DOl

10.1016/j . jbiosc.2021.03.004

lzza Ni’ matul Suga Keishi Okamoto Yukihiro Watanabe Nozomi Bui Tham Thi Wibisono Yusuf 37

Fadila Cut Rifda Umakoshi Hiroshi

Systematic Characterization of Nanostructured Lipid Carriers from Cetyl Palmitate/Caprylic 2021

Triglyceride/Tween 80 Mixtures in an Aqueous Environment

Langmuir 4284 4293
DOl

10.1021/acs. langmuir.1c00270

Keishi Suga, Kazuki Kitagawa, Shogo Taguchi, Yukihiro Okamoto, Hiroshi Umakoshi 36

Evaluation of Molecular Ordering in Bicelle Bilayer Membranes Based on Induced Circular 2020

Dichroism Spectra

Langmuir 3242-3250
DOl

10.1021/acs. langmuir.9b03710




Miftah Faried, Keishi Suga, Yukihiro Okamoto, Kamyar Shameli, Mikio Miyake, Hiroshi Umakoshi

Membrane Surface-Enhanced Raman Spectroscopy for Cholesterol-Modified Lipid Systems: Effect of
Gold Nanoparticle Size

2019

ACS Omega

13687-13695

DOl
10.1021/acsomega.9b01073

Tham Thi Bui, Keishi Suga, Tonya L. Kuhl, Hiroshi Umakoshi

35

Melting-Temperature-Dependent Interactions of Ergosterol with Unsaturated and Saturated Lipids
in Model Membranes

2019

Langmuir

10640-10647

DOl
10.1021/acs. langmuir.9b01538

Tham Thi Bui, Keishi Suga, Hiroshi Umakoshi 123
Ergosterol-Induced Ordered Phase in Ternary Lipid Mixture Systems of Unsaturated and Saturated 2019
Phospholipid Membranes
The Journal of Physical Chemistry B 6161-6168

DOl
10.1021/acs. jpcb.9b03413
Tham Thi Bui, Keishi Suga, Hiroshi Umakoshi 44
Potential Interaction Behavior of Lanosterol and Unsaturated Phosphocholine in Monolayer 2019
Membrane

199-203

Dol
10.5360/membrane.44.199




Web 2020

2020

K. Suga, M. Faried, K. Watanabe, Y. Okamoto, H. Umakoshi, D. Nagao

Design of Lipid-Nanoparticle Assemblies for High-Sensitive Lipid Membrane Analysis

2020 Virtual AIChE Annual Meeting

2020

Cubosome

2020

2020

86

2021




DDS

Cubosome

85

2020

Kazuki KITAGAWA, Shogo TAGUCHI, Keishi SUGA, Yukihiro OKAMOTO, Hiroshi UMAKOSHI

Preparation, characterization, and application of disk-like lipid self-assemblies

APCChE2019

2019

Keishi SUGA, Yoko OTSUKA, Hiroshi UMAKOSHI

Design of cubosomal gel based on self-assembly behaviors of fatty acids

APCChE2019

2019

2019

2019




HP
https://ww.che.tohoku.ac.jp/~mpe/




