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Development of Ultra-sensitive Analysis System Based on Confined lonic Liquids on Na
nostructures Surface
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Zn0 or Si nanowire arrays with a large-area and high-density were fabricated on g

lass or Si substrates. After spin-coating a hydrophobic ionic liquid (IL) on the nanostructured surface, a
queous solution of rhodamine B was placed on it. As a result, rhodamine B was efficientlg concentrated mor
e than 1,000 times by extracting into the thin layer of IL on the substrate, and it can be detected by flu
orescence with high sensitivity.

On the other hand, we have also utilized photofunctional molecular assemblies to convert and amplify mole
cular information of target biomolecules. The appropriate combination of cationic lipids and anionic dyes
affords unique superstructures simply by being in contact with aqueous dye with the cast-film of cationic
lipids. The anionic dyes adsorbed on the lipid film as J-aggregates, and they were used as fluorescence do
nor to detect 7-nitrobenzofurazan-labeled biomolecules based on the fluorescence resonance energy transfer

on the composite films.



B X C—19, F—19., Z—19 (GtaH)

1. WFZERRMA L PO 5

B2OREIL, Frx2boz2EY B3k
BRROEM, AR LI O & T 5
JFREL ik OBth, = L TENZFITT
DOMHEZRIC I VX2 b T&E = I8, 4
T LUV TTHRFRIN 2 T8 2 e & 1
NRT )TN R EORBEIZLY, Wik
SRR A FRRE AT ISR T D EHE N E T
TEE->TWS. L, FHYD D WDITE
WE 2RI K0, PLH OB TITRE S
MrREEEN Tl <, E£7o, &FoEELE
MEiTEimchr R PoMBEICERET 5%
BNREW. EFEOSTTIE, BiURH D WX
PR % B IR T 572012, BERSIZ
E 0 BAR DN A HEIE 92 ELISA IEFIH &
NTnb. LonL, EBRBIENEMTHD Z
&R0, N ORI AT S FE A3 e
CORBENRHLH. 2O LD MEE RIS 5
WL, MRS E 7250 1EHE2 TN
fEERFIRICIVEET S ENEETH
LN, DX D T ERIIREE TH
5.

2. WHEOHEM

Fx T FETIS, A A RO R mE
(LRI 5 = OBFZEN D, KRR L
T EOWE (ARAZRCERISA, M
JRITIRE) D, BDIFEDA A K FITH)
RENTHIH SN D Z L0, A AUk Tl
BT OEIEFIENREBE I A 3
HZ L EPERAMLUTERL. KAWL, B
T2 L= Bl 2 Uy hvoA F
VIR AR R D - O O LW A B
L, ZOEREZANTDZ< EL 1000 FELL
b, O rIEmRAEEEE (R L, Sk ohr
PRI A < T T X 28 LV ME - 8 m
G AT AERE TR EET
5. BB EEEZ L TICR~%.

(1) SAE70HM Flo~A L RS T O
fbHignevVarvF /) A vY—7T1v A7
DOELLEREE T/ EEERT D0 F
AWML T 5.

(2) A FRIENRHERIETH D Z L Z2F
LT, ERofdmn T igEmoT 2 22/
R E O A A R R R EICRFET D
e DOHE LW 2 BT 5.

(3) BUKMEA A AR Z PRFF L 7ok T
T A Y, KEEIR R OB R 2 BOK A
R L, R RIS 58
LWy AT &% T 5.

(4) BEREMEAIE YD ENRY 7 B AR LI
X-oT, EEER LICELREREE AT D
EREHEE L, TONMEREZFH L
JRIESHT Y AT LEBRTD.

3. WL HE

(1) BblEgn T 2 UA Y —7 L A &,
FEM B~ OFERS L O [E B & KBS IZ &
HIRETrE AKX ORBE L. xRk
I X o THER M OEENZRA, TR

I 1,3-U7 I FuaXrENzsl Eick
ST, TAXY MNEDOERDTF /) UL —T
LAREERERL U=, £7-, BRICHE-TE
BTy F Bk aryF U
A Y —T LAEEEER L.

(2) REZRBIAMEA A Bk E LT, 1-
TFN3AFAALAIFIIVTL BA (MY
g A KL ANKR=)) T IR
(bmimTf,N) Z V7=, BKRIE L OBIKAY)
PR A AT D EMR IS bmimTf,N &2 A
a—hL, HESL—F B (CLSM) (2
X0 R FE IR SN A A Rk E B
=T,
(3)EFAHFLLTr—FI U BEHW,
DKW EATA RATT A RICH F L
bmimTf,N & PrfF L7 Btk & #fih <&, A A4
WA~ —% 3 B o 7ot 2%
CLSM iz X v @iz LT-.

(4) HFFUMIREDx v 2 MEZ/ERLL,
T = UM SR DIKERIR & il X 7-. CLSM
BRI X Y, BRSO B)
B AEEAIZ OV TR L 7=

4. WRIERE

(1) FEEERHSH O X /) — ik (5 mM, 30
ul) 2oV arel o AR EICHETL, 2
SRR L%, =X ) — L Tilis Lz, =
OEME% 5 [l 0 K L7=1%, 350°C T 20 43fH
T=—= 7T AHZ LIk, Bkl T
J R R EICEE L. &L, ok
W& R (25 oM AERRHESR, 25 mM ~FH
AFLrT hT7IV) ([ZREL, 90°CTHIE
BRI &85 2 Lok v, Bbiighr /v
AY—T VAIEEEAHWELL. Z0LE, 7
ERED 1,3-VT7 I/ 7aXraElzbd
Lk, TARY OB AEERE R
MECERI L2 (B2 100, £ 1
400~3000 nm). —fj& LTT A7 Kb 20
DOFALHEN T ) VA ¥ —T LA #E1E D SEM
2 112w,

1 b)) A Y —T LA MO
SEM 4

(2) BfbHighev VarF /v Av—T 1L
A HIEDORE T/ BRI &OA A
WiiKkZ a2 —7 4 > 73279, bmimTEN D A
Z ) —VEIKR (10 pl) 22 F v A L
fo. ZoLE, HRERE DA A iK%z CLSY



R AT 570, n—F3I 66 &b
LA UOMATEW., 21X, vVar i,
JUA =T LAEEOREIIIREF ST
bmimTf,N & CLSM 4T 5.

K2 vVarr)oA4v—7LAfEED
FHN AR 72 bmimTE,N O CLSM & (A, =
514 nm)

FEREFRER O —F I 2 66 [THETHH0L
DEIZLE N, bmimTEN 2354 — (ZEeb e mEIC =
—T 4T ENTWD I ENnhd. £,
WRTHEVI L F )AL =T L AD
FHEAEEITHIGT D bminTEN ORI E
R EN7-. ZhuE, bmimTF,N 2N EARFE HE O
> ERICREF SR TWA Z L EZ R LT
5. —J7, PR EMR I bminTE,N D A X
— VB E A Xy AN LSS,
bmimTF NIFER K IICRFF S D 2 & i)
S, ZOZ Enn, FEEEmMOMMIRT
WIENA T IREREZ R T D OICEHET
HHZERHLMNE IR T.

(3) 254 RHF A FIZ 1 wt% 4MiE 7
L7 X (BSA) KRR (20 ul) ZJE T L,
bmimT N Zfr4F L7z iR & B S 27, 20
FEA, FERFEEIZE VT bninTf,N O~ A 7 1
W7 VA @l s (X3).

3 FEREmICHER SN2 bninTEN O~
A 7 v ® CLSM % (A, = 514 nm)

AU EREIm DT 2 2205 bminTE,N A3
BWHEND & RIFRC, BSA 24 A ikik,
ARFEIZRAE L, BERA T RIKD~ A 7

DETERTER SN T-h Lt EL2 NS, HF
2, BTG ELTRrR—ZIY B 2HW,
A A IR~ DRAEHIZ OW TR L 72
254 RHTALITBSA Z&THrn—4&3I B
DIKYERE (100 nM, 20 ul) %7 F L, bmimTf,N
BORFF LR E i S Y. ZORE, &
— &2V B OEIENA A AR D B R

-, BERENZ LIz, m—& 32 B OKE
W (100 nM) I ZEMIC TR EHRTDHZ &
IXTE WD, FERERE DA A R~
SINTHRTITER THLRESD ICH L& R

L2 ENTEE, bbb, KPOMERAK
Tho ThbA T VIR EREF LR L2
it EH 57207 CREEICHRIITESH LY
I FEERRE TS Z LTI LTz

(4) REREMEAE S0 ENRY 7 B Ak LI
ko T, ERER LICHELREREAT O
EREREEL L, £ OJHHERERIC OV TR
L7=. BARmCiE, AR T o E=v AR
BHOAE X v A MEEZERL, 7=4 4
BFROKER AT F L. TOME, H-K
R OB IR EERENHE S, Yo Tk
EUiRE SHD XD REEEO & KRESEL
NETTHZ LR L (K4).

X4 J5E,/ BEBEEEARD LS B (h, =
458 nm)

T2, SN THEEROBE YOI L Y,
T =AU HaFIIEREICBWT ] 251K
B LTS ZERHBMNE otz —f%
2, ] AT AL —~ A T L — g
DERREL I D2 Lb, Bb-BiEE
RO NI ELFEICOWTHREF LT, ®ET 2
v =L b 0FEH O COIREREAN
(A U721k, & [RRRICIR R O = ki
{bZ2iTo7-. (AR J2EERE N L &



:5,%%%%@%%%77tf5~@$@
FOtmBISNT-. o2 &iE, HERmEIZ

WTIESBERNET 787 52— @f«@a%
g L —8#H) (FRET) 2AEZ > TWd
ZEtHERLTWA. & 56T, T-nitro-
2, 1, 3-benzoxadiazole (NBD) Z ek L 7=
T B I VRO KR & B E R DRI
WTET2L, ] 2EENSLDOTRLX—BE
PR D Z LIk, EEE (1aM)
IR TE A Z LMo T,

5. ERRERLE

(WFFEARES . DHFE o A J N
E 7Y

HHrTEE I

Cdessamse) GGE710)
(DT. K. Singh, K. Ishiba, M-a. Morikawa and
N. Kimizuka

“Self-Assembly of Azobenzene Bilayer
Membranes in Binary lonic Liquid-Water
Nanostructured Media” Langmuir, 30, 2376
—2384 (2014). DOI: 10.1021/1a405010f
@ M-a. Morikawa, S. Tsunofuri and N.
Kimizuka

“Controlled Self-assembly and
Luminescence Characteristics of Eu(III)
Complexes in Binary Aqueous/Organic
Media” Langmuir, 29, 12930—12935 (2013).
DOI: 10.1021/1a403216e
@®M-a. Morikawa, R. Nii and N. Kimizuka
“Redox—Active Microcapsules of
Cytochrome ¢ Formed at the Ionic
Liquid-Water Interface” Chem Lett., 42,
788—790 (2013).
http://dx. doi. org/10. 1246/c1. 130249
@M-a. Morikawa, K. Murata, K. Yamada and
N. Kimizuka

“Controlled Formation of Microspheres
from Ferrocene— Derivatized Amino Acids in
Binary Aqueous—Organic Media” Chem.
Lett., 42, 501—503 (2013).
http://dx. doi. org/10. 1246/c1. 130050
®M-a. Morikawa, A. Takano, S. Tao and N.
Kimizuka

“Biopolymer—Encapsulated Protein
Microcapsules Spontaneously Formed at the
Tonic Liquid-Water Interface”
Biomacromolecules, 13, 4075—4080 (2012)
DOI: 10.1021/bm301371t
GM-a. Morikawa and N. Kimizuka
“Converting Molecular Information of
Redox Coenzymes via Self-Assembly” Chem
Commun., 48, 11106—11108 (2012). DOI:
10. 1039/C2CC35827A
(MT. Singh, P. Bharmoria, M—a. Morikawa,
N. Kimizuka and A. Kumar

“Tonic Liquids Induced Structural
Changes of Bovine Serum Albumin in Aqueous
Media: A Detailed Physicochemical and

Spectroscopic Study” J. Phys. Chem. B, 116,

11924—11935 (2012).
DOI: 10.1021/jp303609h

(%R GHo)

O - F)2E % BBER

& —i S RSB D IR — 6 R S

DFRFEATERR EHEEE (1) )

Fe4planm A KB IOREILFEREHRS, 2013

F9H, AHRELERT.

OB/ £E - @hﬂt BBER

ME — i RSB T D IR — 6 R S

@%Em%ﬁk% (2)]
He4lmlam A R L ORELFHGTHRE, 2013

$9ﬂ &t B TR

OAIRR - F)EE - BHEER

ME — A mEIC BT DR R RE — Rl

%LW@%%&%AFJ

aws@m“%ﬁ KT, 201347 H, &

[E PRk

@%%H¥ mIEE - BHER

ME —EAERDOBECEGICLDEE-V 7
= AR ER O

H AL 93 HFEFS, 201343 A, 37
e R

@MN - BHER

[IES5 2 OB 724y 10 B S HRREIC
DL BIRABE DAL & HEEE

%61 mEyfafime, 201249 A, 4=
TR

6. WFFEHLRE

(D) AFFEfFeE

) AF (MORIKAWA Masa—aki)
FUIN R « KB T50F5E0E - Bh#k
e %5 0 10363384



