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Gamma-radiation method was applied to design novel linear and cross-linked
hydrophilic polymers [1]. Hydrophilic and hydrophobic types of vinyl ethers were used as
monomers:
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where VEEG is vinyl ether of ethylene glycol, VBE is vinyl butyl ether and VIBE is
vinyl isobutyl ether. Divinyl derivation of VEEG was used as a cross linking agent to obtain
network structure polymers. Normal and isomeric vinyl alkyl ethers (VAE) were used to compare
physico-chemical properties of VEEG-VAE copolymers upon hydrophobic substitute structure.

Monomers were mixed in wide range composition and bubbled with argon, and then
exposed to gamma-radiation using Co-60 "MPX-y-25M" device. Radiation dose was regulated
by time of exposition and varied from 40 to 100 kGy in dependence on monomer composition
and concentration of cross-linker.

The regularities of the synthesis in VEEG-VBE and VEEG-VIBE systems were studied.
In general, both systems are characterized by similar regularities. Thus, yield of both linear and
cross-linked copolymers increases with absorbed dose as well as with lowering of VAE content
in feed. The last is evidence of the higher reactivity of VEEG comparing with VAE. That is the
reason of significant composition and conversion inhomogeneity of copolymers. The difference
between VBE and VIBE in copolymerization with VEEG was found to be that monomer with
normal alkyl radical is slightly more active, than isomeric one:

n(VEEG)=1.2 r2(VBE)=0.2
r,(VEEG)=1.3 r2(VD3E)=0.2.

Due to the presence both hydrophilic and hydrophobic units in the structure, VEEG-
VAE copolymers exhibit thermo-sensitive behavior in water solutions. Namely, the linear
polymers are characterized by LCST, and network analogues undergo to volume phase transition
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upon the temperature. The value of critical temperature is considerably decreased at higher
concentration of hydrophobic component in the polymer composition as well as at rising ionic
strength in surrounding medium. VEEG-VIBE copolymers were found to be more hydrophilic
than isomeric analogues with the same composition. In particular, the hydrogels have higher
swelling degree and show collapse behavior with noticeably higher amplitude comparing with
VBE-copolymers. According to these results, the hydrophobic-hydrophilic balance of polymeric
macrochains can be delicately varied by the copolymer composition as well as by chemical
structure of alkyl substitute in hydrophobic moiety.

To obtain hydrogels with more dramatic collapse behavior, VEEG-VIBE networks were
modified by 2 ways: the first is the introduction of polyacrylic acid (PAA) at interpolymer
reaction in water solutions, while the second is complex formation with charged surfactant.

The interactions with PAA are accompanied by complex formation due to the hydrogen
bonds between hydroxyl group of VEEG in the network and carboxylic group of polyacid. In
some cases the oscillation character of swelling ratio changes in PAA solutions was observed. It
was found that the interpolymer reaction is promoted at lower pH value and higher ionic strength
of medium. Besides, the most effective interaction takes place in mixed solution rather than in
aqueous one. The presence of carboxylic groups in the network structure results to the increasing
swelling degree of the modified hydrogels and some of them exhibit quite complicated thermo-
sensitivity with few extreme points.
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Fig.l. Swelling behavior of complex hydrogel VEEG-VIBE - surfactant upon temperature.
Complex formation conditions: [CPBJ^IO'3 mol/l; copolymer composition [VEEG]: [VIBE],
mol%: 1 -77,2:22,8; 2-86,4:13,6; 3- 92,8:7,2.

The same method was used to introduce cetylipyridinium bromide. It was found that
more hydrophobic hydrogels samples absorb more amount of surfactant. The hydrophobic
interaction is considered as dominant driving force for the complex formation. Due to charges on
the polymer chains, in the number of cases the hydrogels swell much higher in water and undergo
dramatic collapse with temperature increase (fig.l).

Thermo-sensitive hydrogels VEEG-VBE can be suggested as a promising drug carrier
with controlled release [2]. Desorption processes were investigated with Brilliant Green dye as a
model drug in dependence on the initial state of the gels. It was found that release profiles
depend on the initial state of the hydrogels saturated with drug. Namely, the deceleration and
promotion is observed for the dried and swollen gels respectively.
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