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In recent years, temperature and pH sensitive hydrogels have been investigated widely
because of their unique properties and versatile applications in medicine and biotechnology,
as well as drug delivery. However a serious limitation of hydrogels in many applications is
the low mechanical strength of such gels when highly swollen. To overcome this problem,
sensitive hydrogels were prepared with satisfactory mechanical properties as a semi-
interpenetranting network, where one of them is a mechanically stable polymer. In this work
temperature sensitive monomer N-isopropylacrylamide (NIPAAm) and a pH sensitive
monomer, acrylic acid (AAc) were prepared as an interpenetranting network by a sequential
method.

Poly (AAc) hydrogels were prepared in glass tubes 3 mm inner diameter, at room temperature
from an aqueous solutions 50%vol under argon atmosphere, and irradiated with a Co6 gamma
source, at doses from 5 to 30 kGy and dose rate of 3 kGy/h. Poly (AAc) hydrogels were also
prepared by electron beam irradiation with a Van de Graaff at a dose rate of 19.4 kGy/min,
and radiation doses from 10 to 30 kGy. After polymerization and crosslinking, the gels were
washed in water during 48 h, and dried in vacuo to constant weight.
Poly (NIPAAm) as secondary gel was synthetized directly within the primary gels in aqueous
solution with the croslinker N, N'methylenebisacrylamide (BIS), the accelerator N,N,N 'N
tetramethyl ethylenediamidne TMEDA, and potasium persulfate as initiator.

Equilibrium swelling properties of hydrogels were studied in pH 2.2-8 range and temperature
10-45°C; LCST and pH critic point of the IPN's were determined; the composition of the
interpenetrating network was measured by elemental analysis, and the morphological
structure characterized by SEM.

The volume of the cells of PAAC hydrogels decreased with increase in radiation dose, their
mechanic hardness increased and they lost elasticity. The interpenetrating networks of
samples with PAAc irradiated at 10 kGy were homogeneous and easily observed by SEM; at
higher radiation doses we only observed a compact structure hard to distinguish. LCST and
pH critic of the IPN's were 28°C and 4.3 respectively.
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