
表題：小角中性子散乱 (SANS)法による高分子ゲル網目均一性の定量的評価
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Polymer gel is a material with flexibil-
ity and non-flowability, which has many
applications in food industry and bio-
medical fields. The mechanical properties
and swelling behavior of polymer gels de-
pend on the network structure of the poly-
mer gels. Recent studies by our group re-
vealed that the influence of the homo-
geneity of the network structure plays a
very important role on these physical prop-
erties. In 2008, our research group suc-
ceeded in fabrication of a homogeneous gel
“ tetra-PEG gel” by a terminal crosslink-
ing reaction of two different types of tetra-
branched poly (ethylene glycol) (Sakai et
al., Macromolecules, 2008). As a result
of small angle neutron scattering (SANS)
measurements of tetra-PEG gel, the up-
turn of intensity in the small angle re-
gion, which represents the heterogeneous
network structure, was not observed in
tetra-PEG gel (Matsunaga et al., Macro-
molecules, 2009). In addition, tetra-PEG
gel exhibits excellent mechanical strength
and its elastic properties are well consis-
tent with rubber theory. Although all of
the scattering and rheological results sup-
port that the tetra-PEG gel is much more
homogeneous than conventional polymer
gels and we understand the impact of its
homogeneous networks, it is still difficult
to“quantitatively”evaluate the homogene-
ity of the structure of the tetra-PEG gels.
A method to visualize the network struc-
ture has been attempted by measur-
ing the deuterium-labeled crosslinkers by
SANS measurements with contrast varia-
tion technique. The average distance be-
tween crosslinkers were obtained in a res-
onable size range for various swollen con-
ditions (Benoit, H. et al. Journal of Poly-
mer Science 1976, 14, 2119). In this study,

in order to quantitatively evaluate the poly-
mer networks of tetra-PEG gels, Follow-
ing the strategy of Benoit, we have syn-
thesized the tetra-PEG gel with deuterium-
label near the branching point and con-
ducted SANS experiments with contrast
matching method (Figure (a) ). However,
we failed to observe any peaks (Figure (b) ).
The reason is likely due to the labeled part
was too small to scatter enough neutrons.
In the next study, we plan to measure
a newly designed tetra-PEG gel: hy-
drogenated tetra-PEG polymers are
crosslinked with a fully deuterium-labeled
linear PEG. By using this study, the scat-
tered intensity enough to observe and we
will estimate of quantitative evaluation of
uniformity of gel.
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Fig. 1. (a) An illustration of tetra-PEG gels, in which
deuterium atoms were introduced in the vicinity of
the branching point and in the center of the branch-
ing point. (b) The result of SANS by matching con-
trast methods.


