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Abstract— Cellulose acetate (CA) and poly-4-vinyl pyridine (PVP) in various weight proportions were
mixed in a mixed solvent of trifluoroacetic acid: methylene chloride/6:4 (v:v).

CA was miscible with PVP in that solvent system. CA/PVP/solvent show liquid crystal in a certain
range of concentration and the nature of that liquid crystal was cholesteric.

Films of the liquid crystal composite cast from the liquid crystal solutions of CA/PVP were tested

in a viewpoint of biomembrane.

Results show that considering permselectivity CA/PVP membrane is better than that of CA and

CA/PVP membrane is closer to cell membrane.

1. M =

1953 sgdsgo2 TEerl JFua g
ole Az ZaE 2 S&HN7 Weld stz
eon, ohd 1,2009%49) 871 FE2HT 9w 2
TRE 20000 FHE 10W0E Folsielela @
t}? 19604 Loeb$} Souriraian¥o] AEZ e~
oMEP|EE MER sz A2 Ahge N
olF 1AE, IAYAE e o 7}
aro] E S glot ofAlElo] EE Al9)stae A
o Ao Fo% JIHE 22 A wk?

o Ry 875 24 Aee o £
A A gdolt, 2 UnbHo g mEabale] A
o] Ralxol HelvE Mg Ak o) o]9) 7he
Al BAE Egez Ry 3 Addx g

4%

Al 2l F Qe 249 ”J’Z"’] g8} 3
Ak olelle ofel 7k whye] UL + ot
ofAelo]E YA E3}H 7} shte] %—‘4?7} ohd 7}
A, BRAE ol g3t A nEAEe] A
e o] g3l g Heuhg ahEe] W 5 g
€}

AFEFAYE A& Jehle rigid & 283}
2} flexiblegdt L¥-2}7} molecular levelol] &
Helol AAg ol Frh o] AAHBgA = F nE A}
AL A A2 BAUe A g &
322 blendinge F 7FA] A E-ARA] o] Fo]%]
= 384, 5 copolymerE wlo ztejwols A
bt 7heAdel H& v)&elrh

CA= EEEE2oldY ofxte} wdal Fa}
ol EqHgwl <ol YAFEe] ol2w e

J. of Kor. Soc. of Dyers and Finishers, Vol. 3, No. 2(1991.6) 105



44 Fodit -

eyl Aege

A6

2= obAEo) e ube Q.5mg) N

7Fx] AL 9l A poly(4-vinyl pyridine) & <]

e R Y AMYE e

Ve AR

4 vk agvhs, AL g Adeh e
ob4lelo] =9} poly(4-vinyl pyridine)-&  &§tale]
M A HA L wEo) wpnbe i o] abwl g gh A
A ol AdlAE A e Adixivh
ol 1= rigidgt AR oAl o] Fie)
flexible & poly(4-vinyl pyridine)-% -8 Alef ol 2]
slol o A H-gh= ]:‘ akirol of M-ghaieyv] olelx
uhol Wil he] Eapr Habsled Al avtoii«e] v}

A9 atebiareh

2. A

it

2.1 AR 2 Alee] &)
Aog o2y opale]e] i ol dlefxl sab Al
olm B mAbgluke- ‘)4.7(/(0]”1 olof 4h&-abi
24 ofct o] oplele] e 2efo] =i
ol 4 BOCE 10417F gk A7l §- dl4]Ho]
Eol| makslo] ab&Elgivh poly-4-vinyl pyridine
(PVP)-& 24181 Alo] 4] Al shelch K H-2py Al o] 4-
vinyl pyridine(4 VP)-> Aldrich 453 AF&-skalc)
A azol AAg 4 VPl A2 4l &4 AIBNS #7ts)
o] methanol3} A 60Cel 4 4 vp s
skl 2] 104170 eb aol Al@uleich
TS ethyl etherol] 3%
wha) Fd] Al Ale] ol Batshe] AbR-alofu) g
PVPi= Fig. 13} %2 3

)45,

§;’f};’—'::‘ .o

=5 pUl”},lIlL{
A= 1414 o]k
A4 5‘]

&)
i
- IR spectrum-% “j-&kof £1%

J
!

Absorbance

3 |
M

VIR, \

A

1

4000 3300 2600 1900 1200 500 cm

Fig. 1. IR spectrum of poly (4-vinyl pyridine) synthe-
sized in this lab.
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Fig. 2. Polarizing photomicrograph of CA 25% in
TFA/MC (6/4) at 20°C.
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Fig. 3. Polarizing photomicrograph of CA/PVP (20/
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Fig. 4. Differential scanning calorimetry thermogram

of CA/PVP composite.
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Table 1. IR Absorption of amine in CA/PYP compo-

site
Composition (CA/PVP) wave number (em )
30/10 3463
20/10 3468
20/20 3493

Fig. 5. Scanning electron micrograph of CA/PVP (20
/20) film.
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Fig. 6. Scanning electron micrograph of CA (40)
film.

Table 2. Diffusion rate of sucrose through CA mem-
brane

Concentration of sucrose Diffusion rate

{(mole) (p mole/h)
1 5.664
10 ! 0.172
10 0.056
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Table 3. Diffusion coefficient of sucrose through CA
membrane

Concentration of sucrose Diffusion coefficient

(mole) (mole/cm?/sec)
1 3579x10°°
107! 1.100X10°°

Table 4. Diffusion rate of sucrose through CA/PVP
membrane

Concentration of sucrose Diffusion rate

(mole) (u mole/h)
107! 6.40
102 1.08

Table 5. Diffusion coefficient of sucrose through
CA/PVP membrane

Concentration of sucrose

Diffusion coefficient

(mole) (mole/cm?/sec)
107! 6.82X10™ 1
1072 4.04%X1071
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Table 6. Permeation rate of Ca*? lon through CA
and CA/PVP membrane

Membrane Permeation rate (ppm/h)
CA 152
CA/PVP 40

Table 7. Free-cholesterol and sucrose flux in cell
membrane, models system, and CA, CA/
PVP membrane

Diffusion coefficient

Membrane (mole/cm?/sec)
1. Theoretical 2X10°°
2. Cells-plasma M 1X10™™
3. Vesicle-vesicle 4X1071
4. CA 2.34%107°°
5. CA/PVP 543x10°1

cf) 1. is the diffusion rate for free-cholesterol calcu-
lated from Fick's law.®
2. is determined for normal fibroblasts in normal
human plasma.’
3. is for synthetic lecithin cholesterol liposo-
mes.'¥
4. and 5. are our membranes.
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