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Macroporous alginate gels
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Alginate solutions (2 % w/w) were
prepared by careful addition of alginate
powder to deionized water at room
temperature under vigorous stirring. The
dispersion was thereafter heated to 353 K
in a water bath and kept at this temperature
for 30 minutes or until dissolution was
obtained. The pH of the solution was
adjusted from pH 7.3 to pH 7 using 0.1 M
HCl.
Gel preparation: Alginate gels using
internal setting were prepared by controlled
release of calcium. CaCO3 and GDL were
rapidly dispersed in water and immediately
added to the alginate solution to a yield final
alginate concentration of 1.5 %. The
dispersions was poured into cylindrical
Teflon moulds (h = 12.5 mm; d = 12.5 mm).
The moulds were sealed and the samples
were allowed to equilibrate and set at room
temperature for 48 h prior to use. It is
important to note that the GDL was always
used in stoichiometric equivalence to
CaCO3 (e.g. 15 mM CaCO3 and 30 mM
GDL) to keep the pH constant during
network formation. The calcium alginate
networks formed via internal setting was R
= 1 where R is defined according to
R =2[Ca2+]/[guluronate]&
&
Externally set alginate gels were
prepared by coating the internal wall of a
glass beaker (V = 50 ml and d = 40 mm )
with alginate by brushing the internal wall
with alginate solution, which then was
allowed to dry in an oven set at 383 K for 30
minutes. The proceeding was repeated three
times. A volume of 20 ml alginate solution
(1.5 % w/w) at 293 K was poured into the
glass beaker. The surface of the solution was
sprayed with CaCl2 solution until a gel
membrane was formed on top of the alginate
solution. The gel membrane was left to set
for 30 minutes after which CaCl2 solution at
293 K was carefully poured on top of the
membrane. The CaCl2 solution was left to
diffuse through the membrane and into the
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alginate solution for 48 h prior use of the
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on all gels using an Instron mechanical test
frame (model 5565A). At least three repeats
were done for each sample. The gel
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internally set alginate carefully removed
from the mould and aligned in the centre of
stainless steel compression plates, which
were lubricated with mineral oil to reduce
friction. In case for the externally set gel, the
gel was carefully removed from the beaker,
after which the membrane was removed
using a razor blade and cylinders were
stamped out from the top part of the gel
(after removal of the membrane). Each gel
was carefully examined for cracks or
deformation obtained from handling prior
testing. The gels were aligned in the center
or stainless steel compression plates as for
the internally set alginate gels. Stress
relaxation test were performed by
compressing the samples to 10% strain
using an initial crosshead speed of 4 %
strain / second. The stress response upon
relaxation of the gel was studied for up to 15
minutes.
RESULTS AND DISCUSSION
We have previously shown that
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plastic in behaviour compared to
internally set alginate gels at similar
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yield capillaries, yet high enough to form
a gel. Our aim was to elucidate whether
the network structure on its own is more
plastic in behaviour compared internally
set alginate gels.
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