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Background. Over the past few years, researchers have
been increasingly focused on natural polymers, which are
favorably distinguished from synthetic polymers, prima-
rily by their lack of toxic effects on the humans and envi-
ronment. This study is devoted to the creation of biosafe
vehicles for targeted delivery and controlled release of
drugs and plant protection products based on alginate gels
and nanocomposites. Methods. Methods for the synthesis
of alginate gels and hydrogel composites containing na-
noclays have been developed. The structure of the synthe-
sized gels and composites were characterized using IR-
spectroscopy, XRD and electron microscopy. Results. The
influence of variety of ions (BaZ*, Cu2*, Mn?*, AI3*, FeZ*,
Fe3*, H") on ionotropic crosslinking of gels, on the swelling
degree, mechanical properties and degradability of the
corresponding gels and composites was studied. The com-
posite gels based on alginate filled with nanoclays, pri-
mary montmorillonite (MMT) and Laponite, as well as the
mixed gels containing alginate, pectin, gellan, agar, gum
Arabic and gelatin were synthesized. The main patterns of
swelling of the synthesized gels were determined and it
was shown that swelling degree decreases with increasing
concentrations of cross-linking agent and filler. The influ-
ence of polysaccharides in mixed alginate-based gels de-
pends on the components ratio and alginate viscosity. The
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concentration of CaCl, in the range of 0.25-0.5 wt. % was
chosen as optimal for the synthesis of mechanically strong
hydrogels with a high swelling degree. The kinetics of gels
swelling in water, saline, and phosphate buffer was studied
and inherent to them Fick type of diffusion was determined
using the Peppas-Ritter equation. The kinetics of sorption
and release of drugs (vitamin B1, vitamin B6), growth
hormones (hiberilic acid, kinetin) and pesticides (imida-
cloprid, flonicamide) incorporated into alginate matrices
have been studied by UV spectroscopy using a SPECORD
M40 spectrometer (Germany). Conclusions. The methods
for synthesis of alginate gels and nanocomposites were
developed and their physical and chemical properties were
characterized. It was found that the alginate (micro)beads
obtained on their basis are suitable for the targeted transport
and controlled sustained release of drugs and plant protec-
tion agents during a few days. Grants. Authors (G.O.,
S.Y.) are grateful for the financial support by Polish
Academy of Sciences and U.S. National Academy of
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