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EE : Copoly (y-benzyl-L-glutamate-L-leucine) 0] $H A%, L BEEfE, B 2 mwE
&S Bl vl Phosgene k2 & whE y-BLG NCA ¢+ L-leucine NCA & v &-Abeiof] A
ZoplAl triethylamine & BRIAKIZ 3le] H—Fk=2 FAAZ o Copolypeptide 9 -S4
Ee AABKE ol gdol EEse ﬁg_ sHER T FIMRSHEY o2 FE o Y] X
vl o} £o] e-helix 2 Holgle A& A

Copolypeptide o] FHAHE BHHESHENES By 718t batch X FAKE S # s
water flux & HIE3 A7}, copolypeptide 7} homopolypeptide I PBLG o] 1} poly-L-leucine
R water flux = Ml ot WHEHRES o F9t

Copolypeptide fre] &4 ¢4 ¢ dolrr] 9 dbo] EEAT MKBEERH-S BESA.
4ot copolypeptide oF9] #EMAPECE WAKEENE T BREEEN 20~

&
30dyne/cm & W §)o] &8}z Ao] HuMizkel T2 AL ¥okvh. MEHEIRR] S Lee-White

o F iﬁl/\_v“‘:}
L-leucine &| &fvo] m@-& copolypeptide 7} 7-BLG 7} @& Axch magdaHol 3+

F AT B COpolypeptide o] mE@EEEe £ g ek = mMERENES £

FEENS ¥ HSoEA KFHEAS S¥E e AL it

Abstract: Permeation of water and various water scluble solute through copoly (y-benzyl-
L-glutamate-I.-leucine) membranes was investigated. L-Leucine NCA and y-BLG NCA syn-
thesized by phosgenation of L-leucine and BLG were polymerized homogeneously at 30°C in
dioxane using triethylamine as an initiator. Copolypeptide membranes were casted from dioxane
or benzene solution on a glass plate. It was found that prepared membranes gavea-helical
structure. The measurement cf water permeability and solute separation of membranes were

carried out by using a batch-type permeation apparatus.
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Copoly (7-benzyl-L-glutamate-L-leucine) 9] F:@45HEsH MWES

Water flux through copolypeptides was smaller than through homopolypeptides, but rejection

by copolypeptides was greater than by homopolypetides’. The contact angle and clotting time

of membranes were investigated in order to examine the thromboresistant property of copo-

lypeptide membranes. Three components of the surface tension were estimated from the
measurement of contact angle. The segment of L-leucine residue was found to be better blood
compatible than the segment of 7-BLG residue in copolypeptides, and the clotting times
were affected by surface tension and hydrogen bond in the copolypeptide units.
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Table I. Composition and Characteristics of Copoly-

peptide.
(y-bz-L-glu]| Copolymer
Saﬁgle : (leu) (mole| composition Coaxgor- N
ratio of NCA)| (G) : (L)= | ™ahon
PGL-9-1 90:10 ab 1.16
PGL-3-1 75:25 " 1.12
PGL-1-3 25:75 30:70 7” 1. 18
PGL-1-1 50 : 50 42 : 58 ” 1. 20

a) Estimation from the NMR measurement
(G) : (r-benzyl-L-glutamate)
(L) : (L-leucine)

b) a-helical conformation
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Table J. Surface Tension and its Components.

(dyn/cm)

Liquid e rib 7L 7L
Water 29.1 1.3 42. 4 72. 8
Glycerol 37.4 0.2 25.8 63.4
Formamide 35.1 1.6 21.5 58.2
Ethylene glycol 30. 1 0 17.6 47.7
a-Bromonaphthalene 44. 4 0.2 0 4.6
Dimethylaniline 36.5
Bromobenzene 36.2
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Figure 1. Water flux vs. applied pressure at different
temperature through PGL-1-1 membrane.

g2 As54 A1z 19819 29

Ak, Water flux & #inA 77 9314 30~60
1] vlad HEC R EE et th mEE
o A% EHL HEE 17 98 80°Cel
A BEEE ST

el AP/dz 2+ fel <174 & o] +
T Y A5 water flux, Jwb s HeRoez
FrE o,

dz

A7l A AP & BIFES, o ESAolm
K, & hydraulic permeability o]}, o] & p&
e Koagel Ax oW g bulk flow = Jo}
uA gewint s K, 9 BEREES
a7l A o)A E AFEste] Fig.1 24E
K, %& 3 oh5 Fig. 2 9 7o) Arrhenius plot
£ stk

Ju=Ky

o
o
T

£ =6.00 Kcal/mole

o
a
T

K x10"(mole/cm-sec-atm)
o
N

1 1 1 ] L ) 1

28 30 32 34
T%10°(°K)
Figure 2. Temperature dependence of hydraulic per-
meability Kw of water through PGL-1-1 mem-

brane.

o] E# J1eE FEH FEiiklviA 6.00
kcal/mole & 4=t ol 32 PBLGES 6.20
kcal/mole, poly-L-leucine [#32] 6. 4kcal/mole
F w]s2gl e 2 &g 59 capillary i
o) HHEEEFE YA < dkeal/molel’3]
of wmsbd PGL-1-1BRY 29 3E=

% 29 F4EEel oM Ag @

ORI



&FER - BER

5._
~. L
8(0 PGLS-1
%
S 3k
2
[«}
£
5 2
2 PGL:3-1
z
= 1r
PGL1-3
1 I 1 1 1

AP (atm)

Figure 3. Water flux vs. applied pressure for copoly-
peptides. Conditions of measuring membrane per-
formance: 24°C, 10um. Membranes were form-
ed at 60°C without annealing.
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Figure 4. Water flux vs. solvent evaporation temper-

ature for copolypeptides.

Table M. Separation of Water Soluble Solute through Polypeptide Membrane.

Solut: M Rejection (%)

olute w PBLG PGL-9-1 PGL-3-1 PGL-1-1 PGL-1-3 PGL-1-9 PLL
PEG 20000 20000 95
Lysozyme 14400 60 93
PEG 6000 6000 65 80 95 85 70
PEG 4000 4000 40 55 78 60 45
PEG 1540 1500 23 48 62.5
48 Polymer (Korea) Vol.5 No.1 February 1981
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Figure 5. Water flux vs. solvent evaporation tempe-
ratures. Conditions of measurement of membrane
performance: 24°C, 10um, 1% PEG 1540, 50

atm.
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Figure 6. Water flux vs. applied cimes. Condition of
measuring membrane performance: 24°C, 10xm
A : heat treated at 80°C B : non heat treated.
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Figure 7. Annealing temperature vs. Water flux. Co-
ndition of measuring membrane performance:
24°C, 1%-PEG 1540, 50 atm.
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Figure 8. Annealing temperature vs. water flux. Con-
dition of measuring membrane performance:
24°C, Membranes were prepared at 60°C without
annealing.
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Figure 9. Zisman plot and critical surface tension.
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Figure 10. Zisman plot and critical surface tension.
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Copoly (r-benzyl-L-glutamate-L-leucine) 2} &ttt = mMEHEAYE

Table If. Surface Tension and Clotting Time.

7st 7s? 75 7s 7s°/7s cT TC
PGL-9-1 41. 06 (dyne/cm) 0.59 1.04 42.68 2.4% 15. 5min 37
PGL-3-1 29. 55 0.05 3.70 33.30 11.1 20 30
PGL-1-1 37.30 0.43 0. 36 38.09 6.9 22.5 29
PGL-1-3 25. 16 2.73 0.94 28.84 3.3 29.5 32
PGL-1-9 29. 19 0.03 0.02 29. 24 0.05 36 28
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Figure 11. Relation between clotting time and 75%/7s.
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