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Abstract

We investigated the electrochemical properties for Langmuir-Blodgett (LB) films mixed with

4-octyl-4'-(5-carboxylpentamethyleneoxy)azobenzene
-dimyristoylphosphatidylcholine, denoted as DMPC and L-a-dilauroylphosphayidylcholine, denoted as
DLPC). The LB films of 8A5H, 8ASH-DMPC and 8ASH-DLPC mixture monolayers were deposited by
using the LB method on the indium tin oxide(ITO) glass. The electrochemical properties measured by

(denoted as 8ABH) and phospholipid(L-a

using cyclic voltammetry with a three-electrode system, an Ag/AgCl reference electrode, a platinum

wire counter electrode and LB film-coated ITO working electrode at various concentrations(0.1, 0.5, and

1.0 mol/L) of NaClOs solution. A measuring range was reduced from initial potential to

-1350 mV,

continuously oxidized to 1650 mV and measured to the initial point. The scan rates were 50, 100, 150
and 200 mV/s, respectively. As a result, LB films of 8A5H and 8ASH-DLPC mixture monolayers
appeared irreversible process caused by only the oxidation current from the cyclic voltammogram and

LB films of 8ASH-DMPC monolayer
oxidation—reduction process.

Key Words :

1. M &

2 M4z Xﬂﬁl‘FOkOﬂH 71 A = i#“—
g 7ol FEHI k. LB 71l o3 Ax
1A FUl 2 % aizﬁ, R A ‘ﬂ}o
SNz FHAHYN & 754 Wi B2
F7F AgE s gJvi1,2]. Iwamoto -2 o3&l
& AR Akl B ZANE dhol A9 -7HAF
godo Al 719 HQ cis-trans FolHAAR S B

ol

naEom(3-5] o F o4 Fum PAL
Aol e $§ 54 B LBoel Fusd #

2] 3}8ha Exo] dAF o] grH6-8].
VAR cis-trans BolAd Astd gt te-3d

P
[=3 —
Hul

(=]

FS Al A
(5 9

khopark @sarim.changwon.ac.kr

nt
OH

=3

Pk
toh

—

EH 33
= B Al AR
. Corresponding Author -
Xt 2006, 5. 4
1 2006. 7.7
1 2006. 7. 20

024_ 1o

[o¥]

mixture

724

was

found to be caused by a reversible

Langmuir-blodgett(LB) fim, 8A5H, DMPC, DLPC, Phospholipid, Cyclic volttammetry

olxwigle] A
ol ZFulE ZtAA s Ao, LBY 247
o} 74g P PP it FAF Fo=
A3 cis-trans ?iﬁfﬁ ] 2} oojubx] gk=th9l.

32} of]
o EERAE
BA435s wxE= &)
N2 x) 4 =FA o] flexibled %*32’ o1 3hod
AstEe dey
W A7} ol
o} ] 71574
A}§].,
Ax
e

3

H

O
N

o
2L
[¢]

cis—trans %ol
e o] LB ol
uh lTH10]. elek 2ol
= 7] BAre] AEdEGS B4
ol ﬁ%i}% ETHZ"; ok o] wol At
% AggA=z FAE 754
H% é% 7}1114[11 12].
Bodre olzulAzE 7Y
2 DMPC[13,14] OJXVE] EgEs
LBuHS Aorslo] x7)getd BAdE
AAGE Fol T

gl ?1? bok
ol
‘E
1 o Wu

X

N

B A
"

lo
N
-
N
>
-
..lO

o

oo

8|

>~

\

v

8ASH¢ DLPC,
ITO 71&4el
wastel &



Cé |

@M L_k)jwm-k—ﬂ - '|‘<

[DLPC)

“T"-\_/“v/\/\/"\/"-./

[BASH] [DMPC]

ad 1.
Fig. 1.

8ASH, DLPC® DMPC9] H-x}4-%.
Molecular structures of the 8A5H, DLPC
and DMPC.

Dojindo(5F, &)
d3te] Y= A}
choline”] & 7}2  DLPC%

= Sigma Chemical Co.o|l A Az

sk grm Ag3klvh SASHSH

AT 2AE 1’ 1o e
AF8-3F chloroformeS YAFekE

(FrolA Azxd Alks Ay, A7) 8sky

doll AFge Ae4dE sodium percholoratei e

2 Junsei Chemical Co., Ltdol| A #| %8 EF Ak

& AHESIGTE ERE A H AFRE Aok @i

YAFE 9] acetone™ Junsei Chemical Co., Ltdel

A A ZF3 N N-dimethylformamide (DMF)

isopropyl alcohol 18 AleFg& Z+zF Ab&3l9ivt LB

ghol Aubg 98 [TO e/l 354 Halof A

|8 Aoz zAH MHE Extran MA 01

alkalisch £ Merckol A A z3t HL Al43} Y

al, Tedia Company Inc.olA A=

hydroxide 1§ AleF& A&
LBAI% A+  Englandol A A z®  NIMA

Technology Langmuir-Blodgett Tough 6118 A}

B39 Single barrier® z3& FA 2 Aol %

olgtm WY A7 FHH 2esE )

714 AWe] 8ASHS <14 DMPCe Egalg

AMA 2 o barrierE 40 mm/ming] £ 2 33

7

3k potassium

gz 9 S4e Falo A Ee AAsin B
A AgoM= Fagee 2z 2719 of4le
HE€S F2, dipperd £EE 2 mm/mine 2 17

SHA

725

A7) AR 288 =52, 41978 A8F, 20064 82

Ptwire———*

Ag/AgCl
O Polentiostat
Electrolyte -
(NaClo,)
|
L8 film—
ITO glass—> [
ag 2 WrlEs WA 2EAA|
Fig. 2. The cell of electrochemical measuring
equipment.
adial Hrissty EAde v=me  EG&G
Princeton Applied Research Co.dlA A &3+

273AE Alg-3hd

24 A= 19

ITO glass® 3%

Potentiostat/Galvanostat Model
cAFAYH o7 284}
201 et oy, sjEAFon
= cell3XZE A3 Y. aala FAMS E(scanning
rate) 2+ 100 mV/sellAl dald F== 01, 05,
% 1.0 N NaClOsol tial 24zt =2"35t9c}h. 2an
0.1 Nellq 8ASHSF <1A1d DMPC &%tu] wslo]
w2 23 LBHE 27 50, 100, 150, 18]a 200
mV/sZ &4t

1% 32 8ASH9 DLPCE zZ+7} 0.
=2 chloroform & 343
uLE HAAAz & gug isother
Zolth, 8ASH uHQl & 449 A 2
72 EA ”#v‘f—x}ﬂ 1}% 7ﬂ HH 150 2l

, 65 A"SE] 55 AMbA] o
Y HR Hye] Fol

A =
SR greol Beesl Astel 58 A™E 50
A°F-

R AAEETG oL Y U F
EREL) ﬂl%&lwi Aol 50 ARE 38
AEA] ;AU o231 9k 38 A2 o] FHE] L=
ijﬂm«o] ]

A% o ¢5EGI} 20 AllTEs fz}o
B5E @42 wolw itk 8ASH-DLPC &

’11-‘



J. of KIEEME(in Korean), Vol. 19, No. 8, August 2006.

60
Esol MOLARRATIO | |
3 pLpCekH
=40 = o
o | 2R

5

0 20k &
[

a

© 10+ 7
Q

N ]
T or
3 N D R

0 30 80 90 120
[ ¥
Area per molecule [A’]
a3 3. 8A5H® 8ASH-DLPC &28&9 n1-A &
=M,
Fig. 3. Surface pressure—area isotherm for
8A5H and 8ASH-DLPC mixture.

mo] A9t FA1L 90 ATolAM el AEav
Algate] 45 ATRE] o] Eid: #@4e HY
th el FM2 Aol FA49 fAMeHd o
30 A’ ol syEoon FM3E 73 AT ¢
o] &3] Aztate] 45 ACRE wol B H =
Ao Bt

a3 49 4= DMPC9 8ASHE3E 0.2 mol/L

2 chloroform & zbzb &3hu|(1:1, 1:2, 2:1)ell
apet 3 adste] FEsdel AT F isotherm A
& ZAske] vEd AoE HM 1& 87 AA
50 AR Z1AERe A shurh Ee] HA A
éz‘;}oﬂl 23 Al 7tA] mAE #AEis) ol %

o) ¥ 57 ALt 2BAL A EHE 45 A
B qrele] 343 Z7bete] 30 AR wAuhe
FA4sttrt olF 20 AN vhol $aHy e
3 A3 A 2 2k fAbslAl oMb ATHE 30
A= J_xﬂgl—g. o] #3113 A’o] FH-E3 Hho)
a5 dde Bolvh meby of A9 aAde
e Mol Aol shgete Hggree
g des mATEA g 10 mN/mi-e 30

mN/m7+# o] ot

g9 ITO Ao datodr ddFdgd=ids
g9 01 N NaClOsol A ITO #=of wa -1350
mVel A 1650 mV7FA A& [TO dAFe =

r& H>

726

60

Esof MOLACH RATIO| 4
> DMPCBASH
£
2o\ ERNE
o e
g0t , 2110 |-
o | 3=2:1
0 20 -
oy
o108
®
tor y
% N T R

0 30 60 90 120

Area per molecule [A']

a8 4. 8ASH-DMPC £%59 n-A 524,
Fig. 4. Surface pressure-area isotherm for

S8ASH-DLPC mixture.

Current (LA)

1000 0 ~1000
Potential (mV) vs. Ag/AgCl

2000

SERE

a3 5 01 N NaClOos &9d4 ITO

SASH-DMPC(1:1)¢] w2} LB=el g
SPAFAL A,

Fig. 5. Cyclic voltammograms for LB film
monolayer of 8SASH-DMPC mixture (1:1)
on an ITO electrode in 0.1 N NaClO4
solution.
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Table 1. Diffusivity(D) for the LB Film of
SASH-DMPC Mixture.

LB film Average| D”° [Dlcm’s™]
(8ASH:DMPC)!  an.  |(x10%)| (x10%

1:1 61.54 |2.8640] 8.203

1:2 153.87 |1.1147| 1.242

21 117.78 |1.2740) 1.623
i 2. 8A5H} 8ASH-DLPC &% LB 12
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gk kA (D).

Table 2. Diffusivity (D) for the LB film of
8A5H and 8A5H-DLPC Mixture.

LB film |Average| D |Dlcm’s ]
(8ASH:DLPC)| ans [(x10%] (x10")

1:0 053 |16.498| 27.218

1:1 04713 |5.010 | 2.5100

1:2 0.4500 | 3.887| 1.5109

211 0.5092 | 8851 | 7.8340
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