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Development of biomimetic reverse osmosis membranes with ultra-high permeability

SAEKI, Daisuke
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Biomimetic reverse osmosis membranes with ultra-high permeability have been
developed using a lipid bilayer and biological water channel molecules. A supported lipid bilayer (SLB)
containin? gramicidin A or amphotericin B as water channels was formed on a porous substrate modified
with alkyl chains. The formed SLBs showed fluidity like as biological cell membranes and had no defect.
The water permeation test of the formed SLBs showed higher water permeability and salt rejection than
commercial membranes.



(RO)

RO

RO

Aquaporin
0.3 nm

(K.
Murata, et al., Nature, 2000)
Aquaporin
(Y. Kaufman, et
a., Langmuir, 2010) Aquaporin RO
RO 2-3
RO RO
RO
Aquaporin

Gramicidin A (GA)
Amphotericin B (AmB)

(1

‘ KF ¥ IV ‘ KDF

i e

‘ :573%—%;‘% ‘

RO
RO

(Supported lipid bilayer,
SLB)

SLB

(Fluorescence recovery after photobleaching,
FRAP)

FRAP
GA
AmB
GA AmB
(CD) FRAP
SLB GA
AmB
NaCl
RO



SLB

SLB

1-palmitoyl-2-oleoyl-sn-
-glycero-3-phosphocholine (POPC)

9.8x 10°
cm?/s
SLB
( 2 POPC
1.00 A
.
® POPC
—0.75
— DMPC
@ 3.6x10°%cm?/s {2
5] 0-50 #
Bt 0.25 9.6x10%cm?/s -
a SRUNEESZ 56 E DPOPC
ooome-e o © @ o ¢ ¢
0 10 20 30
Time [min]
2.
SLB FRAP
GA
CD
GA
CD
3 218 nm GA
230 nm
GA 5 mol%
GA 10 mol%
GA

=
wn
1

1
E . . 5 mol% GAZEA
s \ ! (F 1 RIVIBERRARSE)
E : :
o 00 10mol% GABA  \ N’
5 (F v R IVIERIRASD) | !
ba) B ! 1/ 5mol% GABA
= ' W v ) UHBESER Rt
e - I I
15 | I I | |
200 210 220 230 240 250
Wavelength [nm]
3.CD
GA
SLB
GA SLB FRAP
GA
GA
GA
GA
SLB
GA SLB
4
GA 98%
SLB
GA
GA
5 mol%
CDh
GA
120 -
_te L
280
E |
< i
# a0
X
%) L
0 1 1 1 95
0 2 10

4 _ 6
GAE A= [mol%]

SLB



GA AmB
AmB
5
70 T T T
60 - _
=sof
£ 40 - N
=
ﬂ”}! 30 .
N 20 |-
el 4
10 |
0
0mol% 5mol% 10mol% 30mol% THHRME
5 AmB SLB
GA AmB
SLB
SLB
SLB
SLB
FRAP
SLB
6
RO
SLB

[%] F=THIS:

RO

RO

D. Saeki, T. Yamashita, A. Fujii, H.
Matsuyama, Reverse osmosis membranes
based on a supported lipid bilayer with
gramicidin A water channels, Desalination,
375, 2015, pp.48-53,

DOI: 10.1016/j.desal.2015.07.030

supported lipid

bilayer Amphotericin B

18

2006 3 5
D. Saeki, F Sako, H. Matsuyama,
Development of forward 0sMmosis
membranes using lipid bilayer and
gramicidin A on porous aumina via
hydrophobic interaction, The 9" Conference
of Aseanian Membrane Society, 2015 7
21 , TAIWAN
W. Miyashita, D. Saeki, H. Matsuyama,
Immobilization of phospholipid bilayers
onto an organic porous substrate by
hydrophobic interaction, The 9" Conference
of Aseanian Membrane Society, 2015 7
20 , TAIWAN

37 2015 5
14

80

2015 3 20

SAEKI, Daisuke

70633832



