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ABSTRACT : Counterion-specific helix formation and ion-selective transport of alkali metal
chlorides (LiCl, NaCl, KCl, CsCl) were investigated for a poly( L-glutamic acid(PLGA)/poly
(vinyl alcohol)(PV A) blend membrane immersed in aqueous ethanol. The counterion specific-
ity for helix formation c¢f PLG alkali metal salts in the membrane was Li>Na>K>Cs. This
specificity is ascribed tc a contact ion-pair formation between the PLG carboxyl anion and
the bound counterion, which depends on the energy balance between the electrostatic inter-
action and the desolvation. In aqueous ethanol, an appreciable ion-selectivity was observed for
the permeability coefficient, i.e., Li<Na<K<Cs, in a higher alcohol composition region. This
counterion sequence results from a significant increase in the salt solubility coefficient of KCl|,
CsCl and a substantial decrease in the diffusion coefficient of LiCl and NaCl in the relevant
alcohol composition region. The former is ascribed to an ion-pair (M*-Cl™) formation between
counterion and coion, and the latter to a specific interaction of diffusing counterions with
polymer charges.

Keywords: poly(L-glutamic acid), blend wmembrane, helix formation, contact ion-pair,
permeability.
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Figure 1. Helix contents of PLG alkali salts in the
PLGA/PVA blend membranes immersed in aqueous
EtOH.
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Table 2. Dielectric Constant (D) and Water
Activity (a,) of Aqueous Ethanol at 25 °C

solvent  volume %  AN°® D' a,'®
water 100 55 78.3 1.0
EtOH 20 - 69.5 0.95
40 B 59.2 0.90
60 - 477 0.85
80 - 35.7 0.73
100 37 24,6 -

¢ Gutmann-mayer's acceptor number, 13
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Figure 2. Dependence of weight swelling ratios of
the PLGA/PV A blend membranes on EtOH contents
in the immersing solutions.
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Figure 3. Dependence of water and EtOH sorption into the PLGA/PV A blend membranes on EtOH contents in
the immersing solutions. (a) PLGLI, (b) PLGNa, (c) PLGK, and (d) PLGCs.
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Poly( L-glutamic acid)/PVA Edl==e] thol& MeHgl F2Holg} o] %3 54

]
e Aujshs 29& AFEY, AR 159 coll-
helix % Aol A% de5e HIAHEL
Z& (tortuosity)d @8e m|xA = j‘:_. WAz
DER A7) do]&7te] 434 T4 cation
7} dA0]27te] jon-pair FAAAFTS o]_g_,] O ER
2 34 W3 Aoz YAEc

wabd ethanol 3ol 60 vol% ©]4<l B ddiA,
helix@#o] W& K, Cs o2 FHmAF7} F7}
e A Zz Bajgke 2} w2 Hoz FL4H
t}. o)ok= YlZF o g helixgddo] && Li, Na o
2o A9 SREAR Pashl HE Re
coil-helix FZAold| W A A 7HAie} 7
2} &td7)9ke] A Arg F7) Sl o B4
a7} Br} 27 2ea9r] e Ao

4 £

2 A7 M= PLGAS PVA Bdlcohg A|x2d
%, EtOH/H,0 &8 FllA 259 polypeptide
A}Z¢] conformation# o] A% (coil-to-helix)o] 1]
A g 2 do]2Fe] Jd¥%e 4vWEgdTt ®
g AlzE Bzt o] AHAl HE{HFH of
LEHBAL 2ARI] e e 2EE BT,

WA 4% Azl PLGA RAAEe 72
helix+Z 2 EA3h tho] 28 Hgutd A dF
B 37 5o] random coil FZE HolFQLS &
& Atk 28y EFL-AZF9 ethanolg =7t F713t
of wat A dfold MY FRHAF F,
helix AT E BoAFUr. 5 PLG 429 &
£919] helix PAEA U] ol g4 Li>
Na>K>Cse] ¢oz #aso] of o] &4
Z helixt2E IS & 4= ok o4} B
Sol gL gz} duix]et FHdx o] Fa w
2 a8A A7) et ol we] contact ion-pair 8
Aol o8 Aoz AT

S o2 PLGA/PVA Edz=ve] ethanol/H,0
EFLAFAAY g FEHolee] FHAFE 4
HEH, ethanolx=7} Azt 715 whgl K, Cs9
A¥E FAE7F Frrehd Ll Na9 ASde 24
3 AEE & F Arh o¢} B o] FolH

E2l A247 A6z 20009 11€

EaAge K, Cs o9 4%
£719] ion-pair (M*-CI7 )& Al 28] Donnan Hj
A fTte] Aast 349 Fu R Hulfjgol et
7] wEel Aoy A7EH, oj¢= hrFo=z
helix¥sko] %& Li, Na o]2¢] A ?— akzol coll-

ool = o] &3} ¢ Ao

helix ‘7‘53601011 & A5A2e 7 R} 3
A7)ete] A Apgo| Fr15He] :dA}Ho] A s
93\7] wﬂ‘\l‘d )\—4- ‘37—}%11}
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