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Organic/inorganic nanohybrid materials are a combination of inorganic nanoparticles and
organic polymers, representing improved performance compared to conventional polymeric
materials [1]. This study focuses on the design and synthesis of multicomponent hybrid gels
and organic/inorganic nanohybrid materials, with a particular emphasis on polysaccharide-
based nanocomposites. Combination of nanohybrid structures with hybrid gels brings the
extraordinary properties of both types of materials together, offering significant opportunities
to enhance their physical and mechanical characteristics [2].

The study is based on the design of bionacomposites using sodium alginate (NaAlg) as host
biopolymer and N, N-dimethylacrylamide (DMAAmM) and sodium acrylate (NaA) as functional
monomers, N,N'-methylenebisacrylamide as crosslinking monomer and bentonite as filler
molecule. In this context, anionic hybrid gels designed based on the hypothesis that
bentonite, which consists of montmorillonite as an inorganic component and has a layered
silica structure, can be mixed or interlayered with polymer systems to form good matrices
for the preparation of hybrid structures. Furthermore, this study investigates the effect of
crosslinking polymerization temperature on the mechanical properties and swelling behavior
of hybrid P(DMAAmM/NaA)-NaAlg/Bentonie gels. Five different polymerization temperatures,
that is, -18, 1, 5, 24 and 60 °C chosen for the preparation of cryogels and hydrogels.
Moreover, freeze-thawing technique utilized to study the effects of the incorporation of
freeze—thaw cycles on the measurable differences in network structure and functional
properties with gels prepared without freeze—thaw treatment which serves as controls. For
this purpose, freeze—thaw cycles carried out at identical freezing temperature of -18 °C and
thawing temperatures are selected as 1, 5, 24 and 60 °C in order for gels prepared without
freeze—thaw treatment to serves as controls. The prepared hybrid hydrogels were
systematically investigated in terms of swelling behavior, mechanical strength, and chemical
characterization, including FTIR, XRD, and TGA analyses.

The combination of renewable polysaccharides, synthetic monomers, and inorganic
nanofillers demonstrates an effective strategy for designing alkylacrylamide-based
bionanocomposites with potential applications in biomedical, environmental engineering.
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