#=R20

REWMSE

SRR R E B RS (B - RIHAARARZETOISL)

ABRRXOABE—WITARSNET

M RES MembranomelZE IEFH M/ NAATH/AP—DRIRK
oo .

g%’ﬁfg RIEA%S - BT SRR - %2

K4 B X

1. BFEREEEAR

FR23%FE2A10B~TH26%E3A31H

2 INE DR .
. (B[
S ts e X{t&= UFSN % £ = 17 %] Rz %]
settned | < ez | ¥ ?E”M IWAREAE | wiTE | RuuTE | EEaS
EERE 121,000,000 121,000,000 0| 121.000,000] 121,000,000 0 0
BERE 36,300,000| 36,300,000 0| 36.300,000] 36,300,000 0 0
i 157,300,000] 157,300,000 0| 157,300,000] 157,300,000 0 0
3. BTN .
(B H)
#H TR2FE | FR23FE | TRUEE | FH2SFE &t
MEE 334175| 66.115.186] 14765840 17.481.350| 98.696.551
B o[ 1627515 814753]  2.597.700] _ 5039968
e NGB 0| 4520717]  3.778.156]  3.923.327] 12,231,200
Z0tt 208.065|  1530718]  1,661,411]  1632,087] 5032281
EEEET 542.240] 73.803,136] 21,020,160 25634464 121,000,000
BERET 0 864,006] 10672.253] 24.763.741] 36,300,000
& 542.040| 74.667,142] 31.692.413] 50398205 157,300,000
4. FHRBAYSE(QBRIF1EE LT XOMEEMNS50FHUEDED)
o Unnt s TEIVRE S = i==Eii ot ] A =
K 2 o = 2= R
#%Dn% HE% ﬁi (ﬁlLFq) (ﬁlLFE]) EEE an_Eﬂ:j'h*%F*ﬁ%
Attune Acoustic XE71779/0
Foousing YR A8 1| 9901500 9901500 2011/6/23|KBRK=E
Cytometer 4453115-AB
AT 1l .
| 6TINE K R HASEIE 1| 1155000 1155000 2011/6/30|KBRAZ
L (;t)ifmi%ﬁ%’ﬁﬁﬁ
AL —F ST U-LabRAM e
pn - LabRAM 1| 35931000 35931,000| 2011/11/28 | KPR K=
ma
ChemiDoc XRS KEN1F7947
Plus Imagelab®s & e 1| 2604000 2604000 2012/1/26|KBRK=E
T L 170-8265J1PC
KENAF7987
Mark¥ 4707 A 5h-2 A8 1| 1995000  1,995000| 2012/1/26| KWK
168-1150J1
AT 1l .
N Epﬂgo’écg)ﬁq 1| 2356200 2.356.200| 2012/1/27|KBRKZ
: KBTS LT
PRV L network 9I0 =2 A% 1| 7,048500|  7,048500| 2012/2/24|KIEK%
Y & N5230C
i YT B - &
BB
a7 SO PESX-UID 1| 1234800 1234800| 2012/11/28 | KEA%
= 502XAM 4}
Ai—-T VE
s BiolinScientific
g%%mwﬁ% 8.KSV NIWA 1| 2194500 2,194500| 2012/12/11 | KPR K=
LB
Small(KN2001)
151574977499 R KEI-4-R
e i 1| 1575000 1575000| 2012/12/14 | KpR K=




#=R20

e N P
BELILFRIEI R Hz- e
X G132 1050000  1,050,000| 2013/1/7|KBRAZ
m)
3 1] Al 1] .
REEENES SRR irpise 1302000 1,302,000 2013/2/25 | KBRAZ
] NTYZ9hal Rl
CO2AVFan"—H— TR -MCO- 522,900 522.900| 2013/11/29 | KAz
5ACUV
V2 ] .
PUI IO Esg;f*%("‘*)g‘ 556,500 556,500 2013/12/19 | KA
INES B3 D A Es?oﬁﬁi*@' 3381,000|  3381,000| 2013/12/19 |KMRAz
. . WE AL
Elix Essential ARGOLIY. 668,955 668,955| 2013/12/20 | KIEA2
uv3(@@EoLav 94 5 4 70 Lo
. *ﬁ:ﬁ*nllﬁ')ﬁ
|16/ 24800VAAT *E'ig”""‘x 1575000] 1575000  2014/1/9 | kMK
SR =AM
#-PMA-
INFFURNG 5 12010544~ 1| 1269450 1260450 2014/2/10| KA
01(ACTH 74&
&)

5 MIEMRDOME
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DEEEBEELLTORBGERDIERERLE). $5(Z, (A) LIPOzymefilii, (B) LIPOzymeEFEL#1 %}, (C) Membrane Chip@3A& 42D
THREZEHEDHTES. (A) LIPOzymefIEIZHEWLTIE, URY—LROHEB A7 BEREIC, $FICEB L THRIEEDT-. AEETEAL
F=OL—F—BEMS <o otk DB RIKRSEESEUE, (i) MEM2B M IEIZMAT, HiRI(v) TEMPOEE, (v) EEE
JO—TJHTi%, (vi) MERSZ(Membrane—Enhanced Raman SpectroscopyiE)ZRFEL, 1RV —LBERAIZHT5H5 FDEIRLL
REVIZMBITLI. 52, URV—LEBICESERFESFOLRFTRHICEVLTIEL, () FFEFENEEERICIKEL-WHASteps
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Creation of Innovative Biotechnology Based on Membranome
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AT /INA AOFEBFEREBE LT, RUREZTO R ZRIKT DCHDEREEILUL.

() : “Chemical Process”, essential in conventional manufacturing, has a drawback to
consume much energy and many materials to produce fine chemicals. By being inspired by
“Bio-System (-Process)’, it is expected that an innovative technology can be established
through the utilization of “Ordered Structure”, which is spontaneously created in
self-organizing System. Here, we established a new methodology to create a
new-conceptual chemical process, focusing on the “‘Nano Membrane Platform (NMP)”
existing in the self-assembly system, through the establishment of (i) the NMP
characterization methods and (ii) the NMP design methods, together with the investigation
on (iv) the method to induce “emergent properties” on the NMP and (v) the development of

some kinds of NMP-devices.
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E# FH AL 8, B X, YRY—LRETEEINS L-Pro fil i Michael 110, 4
BT FER 2013, BAKE, T, 5 A 24-25 H(2013)

R K EH B8 B Em Bl K, BBIEADVIVEEFIFAY K5 #7 &G 0§,
NEERMSFR 2013, BAKZE, F3%, 5 A 24-25 H(2013)

Al XE, B B, Bl X, VRY—LROBK-BKKREZFAL: Diels-Alder ZUER1LAT
MREOFIE, HERFTEES 2013, BAXE, FE, 5 A 24-25 H(2013)

Bk £F, B EW BB X, KRBT YAUURY—LEICESVTUBREROESR RSO
i, PERIMRER 2013, BAKXZE, %, 5 A 24-25 H(2013)

E ER B X BEZAFEREICE TSRS LU/ RAUBBES OB, 758
Rifix¥$= 2013, BAKE, 3%, 5 A 24-25 H(2013)

13




H=X21

W EX RHF B, UF £, BR FE BB X UE—FEI—T1UTEERMALERYY
ILDF/IESREZEN 9 S Doxorubicin DE A, % 29 EIA A DDS FRFMER, REBTILY,
W#B, 7 B 4-5 H(2013)

B Em, B EEM B K, YRY—LIEIZ&LS Hammerhead Ribozyme DEREH LUE
R, £ 15EHEARNAZSESR, BRER-BRXEV 52—, 248 7 A 24-26 H(2013)
[{BfeaEE]

Takaaki Ishigami, Kazuma Sugita, Keishi Suga, Hiroshi Umakoshi: Chiral Recognition of
Amino Acids by "Polymer Membrane" Immobilizing "Liposome Membrane". The 8th

International Conference on Aseanian Membrane Society, July 16th-19th, Xi'an, China
(2013)

Keishi Suga, Hiroshi Umakoshi: How to Design a Self-Assembled Surface for Recognitive
Separation Using "Polymer Membrane" Immobilizing "Liposome Membrane". The 8th
International Conference on Aseanian Membrane Society, July 16th-19th, Xi'an, China
(2013) [Invited Lecture]

Hiroshi Umakoshi: Bio-Inspired Chemical Engineering Based on Membranome. Next
Symposium "Membranome" for "Bio-Inspired Chemical Engineering", September 13th,
Osaka, Japan (2013) [Keynote Lecture]

Takaaki Ishigami, Hiroshi Umakoshi: Use Liposome Membrane as a Platform of Asymmetric
Recognition and Conversion. Next Symposium "Membranome" for "Bio-Inspired Chemical
Engineering", September 13th, Osaka, Japan (2013)

Keishi Suga, Hiroshi Umakoshi: Design of Nanosized Domain on Liposome Membrane for
Recognition and Functionalization of Biomolecules. Next Symposium "Membranome" for
"Bio-Inspired Chemical Engineering", September 13th, Osaka, Japan (2013) [Keynote
Lecture]

Kazuma Sugita, Takaaki Ishigami, Tatsuya Bando, Keishi Suga, Hiroshi Umakoshi:
Characterization of Liposome Membrane Immobilized in Hydrogel and Its Application to
Optical Resolution of Amino Acids (Short Oral Presentation). Next Symposium
"Membranome" for "Bio-Inspired Chemical Engineering", September 13th, Osaka, Japan
(2013)

Fumihiko Ilwasaki, Keishi Suga, Hiroshi Umakoshi: Adsorptive Behavior of Substrates and
Regulation of Cycloaddition by Using Cationic Liposome (Short Oral Presentation). Next
Symposium "Membranome" for "Bio-Inspired Chemical Engineering", September 13th,
Osaka, Japan (2013)

Takaaki Ishigami, Hiroshi Umakoshi: Analysis of Chiral Recognition Induced by Liposome
Membrane; Effects of Surface Polarity at Initial Adsorption Step. Next Symposium
"Membranome" for "Bio-Inspired Chemical Engineering”, September 13th, Osaka, Japan
(2013) Student Poster Award!!

Masanori Hirose, Takaaki Ishigami, Hiroshi Umakoshi: L-Proline-Catalyzed Michael Addition
on Liposome Membranes in Water. Next Symposium "Membranome" for "Bio-Inspired
Chemical Engineering", September 13th, Osaka, Japan (2013)

Yoshinori Kaneko, Takaaki Ishigami, Keishi Suga, Hiroshi Umakoshi: Liposome-Induced
Homochiral Polymerization of Amino Acids in Aqueous Media. Next Symposium
"Membranome" for "Bio-Inspired Chemical Engineering", September 13th, Osaka, Japan
(2013)

Kazuma Sugita, Takaaki Ishigami, Tatsuya Bando, Keishi Suga, Hiroshi Umakoshi
lCharacterization of Liposome Membrane Immobilized in Hydrogel and Its Application to
Optical Resolution of Amino Acids. Next Symposium "Membranome" for "Bio-Inspired
Chemical Engineering", September 13th, Osaka, Japan (2013) [Poster Award]

Fumihiko Iwasaki, Keishi Suga, Hiroshi Umakoshi: Adsorptive Behavior of Substrates and
Regulation of Cycloaddition by Using Cationic Liposome. Next Symposium
"Membranome" for "Bio-Inspired Chemical Engineering", September 13th, Osaka, Japan
(2013)

Junpei Chinkzaka, Keishi Suga, Hiroshi Umakoshi: Control of Consecutive Reactions of TCA
cycle-Related Enzymes on Liposome Membrane. Next Symposium "Membranome" for
"Bio-Inspired Chemical Engineering", September 13th, Osaka, Japan (2013) [Poster
Award]
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Takushi Hinoyama, Keishi Suga, Hiroshi Umakoshi: Study on J-Aggregates of Porphyrin on
Liposome Membrane toward Bio-Inspired Photoreduction System. Next Symposium
"Membranome" for "Bio-Inspired Chemical Engineering”, September 13th, Osaka, Japan
(2013)

Madoka Kiriishi, Tsuyoshi Tatsui, Keita Hayashi, Hiroshi Umakoshil Analysis of Transport of
Drug Molecules across the Nano Membrane Interface of Vesicles and Its Application. Next
Symposium "Membranome" for "Bio-Inspired Chemical Engineering", September 13th,
Osaka, Japan (2013)

Yuki Takaya, Toshinori Shimanouchi, Keishi Suga, Hiroshi Umakoshi: Estimation of Phase
Separation of Heterogeneous Giant Vesicles by Using Microscopic Raman Analysis. Next
Symposium "Membranome" for "Bio-Inspired Chemical Engineering", September 13th,
Osaka, Japan (2013)

Momoko Kota, Keishi Suga, Hiroshi Umakoshi: Thermodynamic Properties of DOPC/DPPC
Liposomes: Phase Separation Analysis Based on DSC. Next Symposium "Membranome"
for "Bio-Inspired Chemical Engineering”, September 13th, Osaka, Japan (2013)

Keishi Suga, Seishiro Tanaka, Hiroshi Umakoshi: Liposome Membranes Enhance
Self-Cleavage of Hammerhead Ribozyme in the Absence of Magnesium (IlI). Next
Symposium "Membranome" for "Bio-Inspired Chemical Engineering", September 13th,
Osaka, Japan (2013)

Tomohiro Yoshida, Keishi Suga, Haruyuki Ishii, Hiroshi Umakoshi: Preparation of Au Nano
Particle-Hybridized Liposomes towards Sensitive Analysis of Lipid Membrane Surface by
SERS. Next Symposium "Membranome" for "Bio-Inspired Chemical Engineering",
September 13th, Osaka, Japan (2013)

E Bl B X, RNA 2FRBEOODOIVRY—LBETHAY, EZIFERE 45 BAMFEX
=, @R, El, 9 A 16~18 H(2013)

#H —K KRR B&# AL R B B Bl X, YKRV—LBEENIFAFSILORRLE
SUICHEESTE, (EF TP RE 45 BIMFERR, MILXZE, B, 9 A 16~18 H(2013)

8L &R, B X, VRV—LEBEORFRHBICS ITLEMEBEE DK, EEZIERFE45ER
FKR£, FILXE, @, 9 A 16~18 H(2013) [/\1A4#& RR4—EZHE)]

Bt X, Membranome [CEDKEFM/N(ATH/A0—, {LZ2IT 2L 45 AEKRE, ML
K=, [EL, 9 A 16~18 B(2013) [{BHF#EE]

ViR &F, BB X, KRETHFAUURY—LRICESI T BEREEREROBILET RGN
H#, LFITFRE 45 AMFEARR, EILXZE, @, 9 A 16~18 H(2013)

=8 B BN FE B B B X, TH-EXRIIIILOMESEZEEOF@LSTIC
TIOARMEOERAE, LFIFRE 45 AMERS, BILKXZE, @l 9 A 16~18 A
(2013)

BB XE B B B8 X, KRETHFAOURY—LICKERIEEEDOREEZNITHIRIG
H#E, LFITFRE 45 AMFERS, BILKE, E, 9 A 16~18 H(2013)

AR K EH B B BEm, Bl K, BIABARIVIIVEBEICESIMKSBRREDRESR,
L2 IZERE 45 @REXRS, BILXKZE, B, 9 A 16~18 H(2013)

Bl EH, AL &R BE# X, L-Pro il Michael (1 MRIGIZRIFTURY —LIEREFHRE,
L2 IZERE 45 @REXRS, BILXKZE, B, 9 A 16~18 H(2013)

E EM Be BASH Bl X, URY—LRICEKS—FAERNADFOERILLLSUICEED
BUEMEDEE, F7RNMABEBELCEIURSIL, FEEXRE, B, 9 A 27~29 H(2013)

AL FR B8 X, URV—LEOBCHEBILEENDLT LD-7I/BOFXIILEH, £
7TENAABEELRZED VRS L, HBHEKRE, B4, 9 A 27~29 H(2013)

Hiroshi Umakoshi, Keishi Suga: Use Vesicle Membrane As a Designable Platform for
Molecular Recognition ~ Toward Creation of Bio-Inspired Chemical Engineering Based On

Membranome ~. 2013 AIChE Annual Meeting, November 3rd-8th, San Francisco, U.S.A.
(2013) [Invited Lecture]

Takaaki Ishigami, Kazuma Sugita, Hiroshi Umakoshi: Asymmetric Recognition of L-/D-Amino
Acid By Liposome Membrane. 2013 AIChE Annual Meeting, November 3rd-8th, San
Francisco, U.S.A. (2013)
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Keishi Suga, Seishiro Tanaka, Hiroshi Umakoshi: Liposome Membranes Enhance
Self-Cleavage of Hammerhead Ribozyme with and without Magnesium (Il). The 40th
International Symposium on Nucleic Acids Chemistry (ISNAC2013), November 13th-15th,
Yokohama, Japan (2013)

Hiroshi Umakoshi, Takaaki Ishigami: Optical Resolution of Racemic Compounds by W/O/W
Emulsion with Nano-Hydrophobic Interface (Liposome). 20th Regional Symposium on
Chemical Engineering (RSCE2013), November 12th-13th, Bohol, Philippines (2013)
[Selected Presentation]

E AR, B EE AR X BB X, BIEBARUVILVIEOHEETEZDOIEA, BIURD
.1 2013, REMRILEM XZ, =&, 11 A 7~8 H(2013)

AL R B X, VRY—LEOT7I/BAFTRBICRIITERBHFEOREN, B RS
L 2013, RERFIIER K, &R, 11 A 7~8 H(2013) [RR4—EZE)]

T OEM B K, URV—LEBRAIZEITEFT/FAMV ORI LZESCIZZDEA, F 32
EAEHME SRS, AEBRXRE, B4, 11 B 22~23 B(2013)

B XE, B B, B X, EERVRYV—LBEREICEST2EE S FOLEEELSUIC
BRI MRIEOFIE, 5 32 BEiaEmbisitns, £5BXE, B4, 11 A 22~23 A(2013)
T B B X, BEEREOI/OHETHAVICE IS FRE-ERREOFHE, €2

IXRFE7IFER, BRXE, KR, 2014 £ 3 A 18-20 H

AL BR, 2B —&, B B, BAX 75, B X, X308 EENETI)RY—LE
ENAFOTIILERORH, EZ2ITERE 79 5), HEREXZE, KR, 2014 £3 A 1820 H
[RRE—HE(IRE)]

gk K, & B, AAX 75, B8 X, BHBOBCESEHEERTIEIILMHOME
%, LZEIXRE7IER, BEXFE, KR, 2014 £ 3 A 18-20H

L 3R, B EWM, BX 75, B8 X, URV—LEORFEREECETA[ESZIOI/0
BHEORE, LREIZRE7IFER, BEXE, HE, 201453 A 1820 A

E# T8, AL &%, & A, @K 75, B8 X, L-Pro zH#AEE TRV —LER
AICBITHTEFER, LEIFSE7IER, BEXFE, KE, 2014 £ 3 A 18-20 A

BB XE, B B, AR 75, B X, VRY—LEREZMF1ELTERT SIS AEM
BERICOFFMEGE, EEIFRE7IER, BEXKE, KE, 2014 £ 3 A 18-20 A

&F EH, F B, @K 7L, B X, URY—LBREETVIL—LETETI/BOK
EXILES, LEIFRETIER, BRXF, HE, 201443 A 18-20H

B8 EiE B EM, BN FE, BX 7L, B8 X, UVIEE 2 2 FEOF/HEIBEEBIC
EOCAB A FOREFIE, EEZIFRETIER, KREKXE, IKE, 201443 H 18-20 AR
AE—H(FHE))

YA £EH, B FEX E EM, @R 7L, B X, Smart lBEZIERT 574 DDS 181K
D%, EZ2IZFREFETIER, BEXE, KB, 2014 £ 3 A 18-20 H

EHH ¥, T AW, B X, FEERBOSREZFTOLOOE T /HIFIELH)KRY—L
DFFE, 516 M2 IZRFERRE, KIRFILKE, KR, 201453 818 [BFER
H]

EMRAET 5173 8

EHX ERExtZ0OTH), S/RA7z, 7—rTU7 B21, 11 A 11 B(2011) [8n&:#
40 &) (—HRDH)

Bl kX, EIZF? 4/ 0E? £K[E ! 2 ~EB I ¥ (Engineering Science)x 1Y A(ZL7=
NEXT $i% ~, EER/INHER KRERESR, 6 A 27 B(2012) [Bm&E:55 &) (BKRE,
#HE) X455 EE X2 [

B KX, BN #E B B, NEXT (4 T75/00—0HA, KIRKE FEik24 EEFEH,
%, 11 A2 H((2012) [$mMF:37 A)] (—i KFE, BRE, DF¥E) X 30 HHEEXS
]
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i .EJ“

&

X, B Ef, NEXT (A T2/85—0ORE, KRKZE Tk 25 EFELVELEIE, 582
3) [BMME:52 8] (—Hk, KFE, BRE, hZE) X 30 EEx4[H

]JJ

(20

B
[

K, B &R, AKX 1756, NEXT N4 T/ —0 R, KBRKE T 25 FEELM
&, 11 A 2B8(2013) [BMF:43 B] (—H, KRELE, S4&E, $F4) X 30 7HEEx4

[Eay

Ei#l X, Membranome [CEIKEHMNAFTV/00—, RAHARARIIETOI S LA
FIRST LR LTRZ R AR 2030 FI~NDL YA, 2 A28 H~3 A 18 (2014) [R
A5—kEhE #1304, £HSME K500 8] (—HMAIT)

—f& M+ it6
£ %W HE, dtie TH, B X, ARHF =—, ATHBRIELICHSTA7I0/NK, ZEE
% 33(1), 40-46 (2012)
Rt B KX, Membranome [ZEIKEFHFHNAATH/00—, {LZI %, 76(4), 215-216 (2012)
(AERHLRMICEER )
E# X, “Allin One"&“All for One”, %, 37, #EEE (AAREFESR, 2012)
B X, BN FE, & &R, Membranome £ #2&9 3 Bio-Inspired E~D7FO0—F, &,
37, 264-269 (A AfEE %, 2012)
X BARBRESDPEEEEICT, MMBio-Inspired"DRANSEZEEZ D ARKREEATRDIEE
FIBEATIEESETELT-.
E# X AKX 7L, B Ef, AEERN £PHRBILFEIF(Bio-Inspired 1EZEIF)T )L—
7, %I, 78(1), 65 (2014)
EH X & Ef, 8L &% #H8 —§, EX 175, Membranome: BEMEMHBLEEI5]&
LTERTHIEZEIRY, KRKXFEEE2—T-KY, 161, 1-4 (2014)
B A, BA 75, Bl K URY—LAEBN(ROSIILOFMEGH, 18 HXEE: 4
LTFH/85—NnURT s (NTS HiER, EIRIH) (2014)
B X, & Ef, 6L 8%, @K 7L, BClfEZERET 558, 2BEME
W TOBERM DL —XESA o REMOERRL], (kT £, ERIF) (2014)
EXEMEE | (BBEH) FTo#H
HFE - &
1K (HFEF) FroH
B0 ¢
‘("L’f:s_/ KIRAZ B lh- REAHERRTETOTS L

http://www.osaka-u.ac.jp/ja/research/program_next

KRKREFXBHEARTODIMEE - REH KRR RFERIIEITOIS L

http://www.Iserp.osaka-u.ac.jp/index_jisedai.html

LZIOOINOBMBR—LR—C DA
http://www.membranome.jp/GR066/

REEREHAEZE (Bio-Inspired {LETZHEE)D M BHR—LR—DAFH
http://www.membranome.jp/B-ICE/

Membranome Z7R/Membrane Stress Biotechnology AR SHR—LR—
http://www.membranome.jp

FIRST L UROD L TRIEZHITARC 2030 FIANDUFIAR—LR—D (BE. JoI8N)
http://www.first2030.jp/
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BEREDHE
R R )
EORSYiRN
n

() SRAT(EARE X LZOTIH DA @), (i) KFHRG @), (i) BRERITHEZEA @), (v)5E
2ESBOLEBRZRERITR RS0 E), WFIRST YU ABRRAKBHA=F7FI)IZT,
LEMERTAC IR T ON —FEBELS G . AhDBZETEH EFYHESMYLT
EEICETHMATHERRETHIHICEO:-. [HEHBRTHERINIKFEE 5 RIEEE1ZE,
T FDF—LT—41T0ne for All, All for One (— AIZEDT=OIZ, BIXBHRID=HID)IIZEE
% T, Membranome DEKRIBSFRAL, =, [VRY—LEEBNARFOF)LIOT)RY— L
BIECFERREEDS1—ILIZRET EZIEADER, HHLE EREEBELLTORAN
DEEZZHPLE. —BSMEISX, EMREEFELIB[ADEMEZIT, TAHEIE, OXEE
#ELT, BRERBENTAIz. T, AEE Web R—TUZEMEMNIZEHL, BEMIZ—RE
RIEBERFAETIRMEEAL-.

B - —
MEEHRE
toft

Z Dtk

HRARBELGSCICERSNORARBEIEEZENELT, BB VRO LEEEL(KIR
KZ).

NEXT Symposium on "Membranome" for "Bio-Inspired Chemical Engineering",

September 13th, Osaka, Japan (2013)

7. EOHAFEEEIR

Bio-Inspired (L2 T EMEE(2012 £ 4 ARE)EZRBICLT, BFHITODHMEREIMICHELLTLZH
OMREBREZEZDOHD. TR 25 FEFTEE, B KERBLUE ERENZ)D 2 2DRFyTEHIDIC
MEITODIREHEL, TR 25 £ 10 AMSlE, EHEXRE-TEMRR(FIRST IETOP o+ BIEEE
HEE)LY, BA 756 RNEEEBMELTEELE:. RMVO0TNA(REEHCHBREZMENSEIFRLE
FHEETORRADBIKICHEETH-O0FMMAEELENAYDDHS. 20135 4 AICKY, HE FRMNISPS
Fellow(DC1)EL THEHLTHRIEITEZL T, MRBEEOFEL-LFRICEBL, 5121, 2014 £ 3 AICEE XEN
ELREEZEMBETOL, BLREICERZL:. BIEEICEZFETIREFZLELEMLTWLS. FHRDB
AERBTIHELZAMOER -EHEHN NEXT 7RIS LATRETRARERHELTHY, 4%T0VSLDERE
T#H% Membranome I B2 EZ R VLT —I3ILFTL TS, HEXBREQO—IBHEHRET)ITHMELI- AR RE
(Membrane-on-Membrane ~[EEE B 2MABEMBORIE~, KR)X, FK 26~30 FEOFAEEBLH
RALLTHRHELEZR>TLNS.
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