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RADIATION PROCESSING OF STIMULI-RESPONSIVE HYDROGELS AND
MEMBRANES BASED ON VINYL ETHERS
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Vinyl ethers of glycols and monoethanolamine are perspective monomers for synthesis of
various kinds of stimuli-responsive water-soluble and water-swelling polymers by radiation
polymerization [1-3].
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Novel hybrid pH- and thermosensitive linear terpolymers and hydrogels were synthesized
by y-irradiaiion terpolymerization of hydrophilic VEEG, hydrophobic vinyl butyl ether (VBE)
with anionic acrylic acid (AA) or cationic VEMEA. The general regularities of terpolymerization
have been studied. Linear terpolymers VEEG-VBE-AA and VEEG-VBE-VEMEA possess lower
critical solution temperature (LCST) in aqueous solutions. The LCST of terpolymers strongly
depends on pH and ionic strength of solution- An increase of pH decreases the LCST for VEEG-
VBE-VEMEA and increases for VEEG-VBE-AA. An increase of ionic strength of solution
considerable decreases LCST in both cases. The swelling behavior of prepared networks has been
studied in dependence of temperature at different pH and ionic strength values of solutions. For
icijpolymci iiydiogob VEEG VBE A A the recwellinjr nf ihe. gels depending on temperature was
detected. The qualitative model that predicts the existence of structural inhomogeneity
(hydrophobic and hydxophilic domens) in hydrogels owing to the different reactivities of
monomers has been developed [4]. It was shown that the heterogeneity of the synthesized
hydrogels can be varied by changing the synthesis conditions. The highly heterogeneous gels
show the ability of volume oscillating behavior upon the temperature increase.

Interpenetrating networks (IPN) were prepared by polymerization of pH-sensitive
component AA inside the thermosensitive network of VEEG-VBE swollen in monomer. It was
found that the equilibrium swelling degree of IPN is higher than the swelling degree of pure
VEEG-VBE. Due to the presence of AA the IPN are simultaneously sensitive lo pH and
temperature. The pH interval of phase transition for IPN can be regulated by varying the VEEG-
VBE composition and PAA content.

Polyampholyte hydiogels were synthesized by y-irradiation polymerization of VEMEA
with sodium acrylatc. The general regularities of cross-linked structure formation have been
studied. It was shown that an increase of sodium acrylate concentration in feed mixture leads to
formation of more cross-linked network. The complex formation of polyampholyte hydrogels with
transition metal ions has been studied. The influence of pH and ionic strength of solution of the
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swelling behavior of polyampholytc hydrogels was studied. It was shown that in isoeleclric point
the increase of ionic strength slightly increases the swelling degree of the gels.

Polyvinyl ethers of glycols form interpolymer complexes stabilized by hydrogen bonds
with polycarboxylic acids in aqueous and organic solutions [4, 5]. Hydrogel membranes were
obtained by y-irradiation treatment of solid interpolymer complexes of vinyl ether of
eihyleneglycol and polyacrylic acid_ The swelling behavior of the synthesized membranes has
been studied in water, ethanol and their mixtures. It was shown that an increase of irradiation dose
considerably decreases the equilibrium swelling degree of composite membranes in water. The
maximal swelling of cross-linked IPC films is realized in water-ethanol mixture (1:1) due to the
simultaneous solvation of hydrophjlic parts of the polymer by water and organophilic ones by
ethanol. The cross-linked composite films possess typical polyelectrolyte hydrogels properties
such as pH- and ionic strength responsive swelling behavior.

The synthesized stimuli-responsive hydxogels and membranes are very perspective for
application in medicine, biotechnology, sorption and separation technologies.

REFERENCES
1. Z.S. NURKEEVA, G.A. MUM, V.B, GOLUBEV, Makromol. Chem. (1992) 193. 1117-

1122.
2_ Z.S. NURKEEVA, G.G. KHAZRENOVA, V.B. SIGITOV, Vysokomolek. soed. B (1992)

34, P.62-66.
3. G.A. MUN, Z.S. NURKEEVA, B.B. ERMUKHAMBETOVA, IK. NAM, V.A. KAN,

S.E. KUDAIBERGENOV, Polym. Adv. Technol. (1999) 10, F.I51-156.
4. G.A. MUN, I.E. SULETMENOV, Z.S. NURKEEVA, S.E. KUDAIBERGENOV, I.K.

NAM, V.A. KAN, Polym. Sci. A (1998) 40, P.253-259.
5. G.A. MUN. Z.S. NURKEEVA, V.V. KHUTORYANSKIY, Macromol. Chem. Phys.

(1999)200, P 2136-2138.
6. Z.S. NURKEEVA, G.A. MUN, V.V. KHUTORYANSKIY, A.A. ZOTOV, R.A.

MANGAZBAEVA, Polymer (2000) 41., in press

84


