The Journal of the Korean Institute of Electrical and Electronic Material Engineers. Vol. 9, No. 5, po.dol-454,199%.

|

WAMF Yol o8 XIWEHERIete| M| S Mo Bt AT 5

L::, jE_J
. . . 1953 |
A Study on the Electrical Properties of Lipid Monolayers LIRS

by Displacement Current Method
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Abstract

Maxwell-Displacement-Current(MDC) measuring technique bhas been applied to the study of

monolayers of Dilauroylphosphatidyicholine! L-o DLPC ' and Dimyristoylphosphatidvicholine
( L-a-DMPC ). The displacement current was generated from monolayers on a water surface by
monolayer compression. Displacement current was generated when the area per molecule was about 25 0A“
280A%  Displacement current was generated in the gas state, gas/liquid state, and liquid state in
the course of monolayer compression. The orientational change of molecules in monolavers was
discussed on the basis of the MDCs obtained. Finally, we measured differential thermal analysis of sample.
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Fig. 2. A schematic diagram of MDC measurement
system




SERE R

wh %) 5o} Barrier@l

ok
o}

1

1 mm=
5% 7t

WG e
38

o S
3
_?_“
N
i)

.
o

(B o} nr

ooy

>

T o
o =}
A R s R
vheRul 9l ot
(b)¥= DLPC%}
Bol ok 7] 4 Qo
P23
A apelch &3t
2t A
o E e A H
DLPC+ 120A‘. DMPCH
L= F A n
A %ol 250A° DMPC
] & %} e R
Bol Bx7t ztn 9l
@ wkFg o] o) Al
o)tz 2789 #HAAe] M=E
271 wEelgt Marodo. 13 4
, (b)x DLPC® DMPC2 &% Aol
WS E AN S dolr 7] 3% v W
oo HdE Adelth. 19 4
2¢] @92 Fwgtol W ga)x
A Agdd A dFSG ARARAE W
5}&]-\—_ 71*3/9%‘0 dE R AzrEn g
W HFe Wele tE HXMHor W
o £ gt 28 4 (a)e 399 e
el 2 A BMZMT Wz & gushel
A A4 Ao P& FAF ¢
bH *MMOMD% 2% 4 (a) 499 ¢
A B Ay EATFze wgyo ZET
Ay o] F = Ay A7 Eo
a2y 4 (b)iz DMPCY %2 oA
A o]}, % 29 49& HSARAHE
Holet ©]Eof o2 wglsl:
A/l abe)elan, 33k 49] g M ez A
HYAF Ha F gHUgtel Frksledn 4itzbe

AN Al A barrier&
HH o o 5
o] Wwg #

O
A

2t g

L

ol
ES

X2

umwawﬁ

'1%} 30l
3 (a),
7l F

128

DMPCe]
o &g

vk QO

AL

- A

=]

il

o 4

2R

et ol o
b

~

N

9] 3t

Y

I’
I

w1
o M

oo‘
>o09t'

A4

8l o
ER
105 A 2ol 4
LK

2
2
1

hil

i

400‘1\2
N

& 2 A

[}
=]
-

-IE‘ g-_s)‘
9

e
L0 b
M

p=h
=

o

1o

A
e
=]

o=
ot

|
u

2

u

MTo§ L o al

PR

&

oX o r

0)-

Q

v l=2 &
ERE

3 7]

452

EE A H R o A e oA, Feds
“ioe 200 756 — i
Area per Moiecule{ A
(a) DLPC
o= L !
83E st
S68 I\
RE :
100 200 300 400
Asea per Molecute(A?)
(b) DMPC
a3 e A 1A [-A, D-A

Fig. 3. =—A, I-A, D-A

84,
Fig.4.

of low pressure

Area per Molecule( A7)

(a) DLPC
e
oE is—3 N 2
gg@, ‘\.\
e Sl
2007 - - B
= f il il :
z ¢ ! :
82100 | e JEEY -
ST o e K :
3 b 3 :
[ =t —
— :
gfz Sgi ~ :
393 <0 N 3
=8 F ook -
G £ <0 . o
P = =
50 100 150
Asea per Molecule( A2
(b) DMPC

I
I3
T

o qtgdo e g—A, I-A, D-A
—A, I—A, D—A of high pressure



00~ s00R i~
_ t 2na RUu\.“\’ . i
3< o0k

G—--

-100r
.

s0r

N

& o—
30 100
Area per Molecute{ A9
{a) DLPC
2000 L TSAUN__ T ;
ES —
S :
-200- 1
2 - R\ T
2 bo: K T1st RUN B
FZa0- <% 2nd RUN -
52 - N STT -
&E 20 N -
= - N
N 0-- . -
30 100
Area per Molecule{ & 2)
(b) DMPC

ad 5 9k, &3 Ao r—A, I-A
a—A, I-A of compression and

expansion

Make 7o WY el vy oy dus Az
duh, W AFe 9% 28 Jehdon i
o] ZF7ksh H%ﬂ A0ATR- T M Rabre] wE
*é gtol ByuEyr et Ao
¥ 54 (a), (e EHZ Hls
DLPC, DMPC A Ag¥=9rg 28 4%, 3
F dg weo gugn wadFAd AAdcx
w2 a9l 94»‘?—011*1 e shaEkzl 9)st
barrier® @2 A AL @&
ol 7} 7hE stz ﬁ% 4 ddm HAREs
30A° %27 A GHEAAL FEHAR A A
rawe d@dsA v F¥Ee F F
A ot

o 6 (a), (b=
golry, o AI}Z Mo}
DMPCE 61.1T A FANS o8 #79
HH?‘*”EWP g s g F UL AR F
zbzb 46T % 5TCH O
o & At

0 o 2 0 0 ¢

Aol A A £
DL.PCs- 4697,

on oft
to rlo

4. 2 B

AAG®e( L-e-DLPC, L-a DMPC )

A7 AR R B3 2 Vol. 9, No. 5, June 1996.
TAZp ey
5my" :
i gzum
OO~ -
— “443ug ~— ST
£ T e 3
> T B0 <
- ~ic00’ This . -
500, e L1926

Temperture  (T)

(a) DLPC

16 (%8)
DIA ()

Ternperature (C)

(b} DMPC
a8 6. F AR A 4
Fig. 6. Result of differential thermal analy-

sistDTA)
d 9% AtewAd ¢S Adu, ARe
ANAEANL 4YF A5 e pe AE
& aqn

Gl elstol A Ay guel

ARFE AEeA

(2) ¥2e) AFBAY AsEE gAY, WA
o) wolRut ¥ ANF S

L-a-DLPC 3=
L-¢-DMPC & 616T % &
oA el W g e WHEe ¢ &

* o] =& 199%5uE FAdqEw sted
i o stel oA pH AL

E’_T'_T

Ho
]

1. O. Albrecht, H. Gruler and E. Sackmann,
“Polymorphism of Phospholipid Monolayers”,
39, pp. 301~313, 1978

2. A. Fischer, M. Loésche, H. Moshwald and E.



“"On the of
Monolayer Phase Transttion”, J.
Lett., 45, pp. 785~791, 1984

. A. Miller, C. A. Helm and H. Mehwald, "The
Colloidal Nature of Phospholipid Monolayers”,
J. Physique, 48, pp. 693~701, 1987

. S. Kato, M. Akivama, Y. Amemiya, 1. Hatta,

the Lipid
Phvsique

Sackmann, Nature

A e
LT'

SERENCIELEE LR L

ation due to Trans-Cis Photoisomeri-

zation in Monolayer Langmuir-Blodgett

Film”, JPN. J. Appl. Phys., 72, pp. 1637
-~ 1641, 1992

9. Jiuzhi Xue, C.5-Jung and M.W-Kim, "Phase
Transition of Liqud-Crystal Films on an

Air- Water Interface”

, Physical Reviw Letters,

@ e A7 TeEn EQ(E. 199
g 2g-~19%¢ 29 EAEdUE 97
gelpes BT 19884 ~ 19964
g4 sAdgstn To 4 daaEes
Big

454

"Temperature Dependence of the Ripple 69, No. 3, pp. 474~477, 1992
Structure in  Dimyristoylphosphatidyicholine 10. R. M. Dana, M. Ptak, "Surfactin: inter-
Studied by Snchrotron X-ray Small-Angle facial Properties and Interactions with
Diffraction”, Biochimica et Biophysica Acta, Membrane Lipids in mixed Monolayers”,
1028, pp. 103~109, 1990 Thin Solid Films, 210/211, pp. 730~ 732,
G. Roberts, "Langmuir-Blidgett Films”, 1992
Plenum, New York, 1990 11. M. Iwamoto, "Maxwell Displacement
Y. Majima and M. Iwamoto, "A New Current Across Single Monolayers”,
Displacement Current Measuring System Thin Solid films, 244, pp. 1031~1036,
Coupled with the Langmuir-Film Technique”, 1994
Review of scientific instruments, AIP, Vol.62, 12.J. Y. Wang, R. A. Uphaus, Jinkang
No.9, pp. 2228~2283, September, 1991 Wang and D. A. Jaeger, "Monolayer
. Y. Majima and M. Iwamoto, "Study on the Study of Cleavable Phospholipids”,

Dynamic  Behavior of  Stearic  Acid Thun Solid Films, 342, pp. 277~282,
Monolayvers at the Air-Water Interface”, JPN. 1994
J. Appl, 30(1), pp. 126~130, 1991 13. ol 34, ALFs "AAGERTe] wFE Ao
Y. Majima, Y. Kanai, M. Iwamoto, AT ek, A Eeyy =1
"Maxwell Displacement-Current Gener- A, pp 1217, 1995

ol 4 A a9

196 119 994, 1983 &ddE 1950531917 gl‘)??k auda d

Fo A3 EY 4. 1919 2Addis 1zed 919760 AEdetn d7)

BRI JLERERAR 3
e e (A, 198'5“1988"3 Y
et FE A 1990d, 1992y %
g ey 9%»’1%. 1995 E4 ot
gu W7 sty wg



