
Conclusions
The work presents the studies on the synthesis of hydrogel

material based on the natural biopolymers (sodium alginate and

gelatin) for medical applications. Sodium alginate and gelatin

are biocompatible, non-toxic, biodegradable polymers and

renewable raw materials. These results suggest that the

obtained combined alginate-gelatin hydrogels are a promising

material for producing hydrogel dressings for wound care.
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Introduction
Recently the issue of new means for the treatment and protection of various wounds has attracted much attention. Along with traditional

gauze, a variety of wound dressings are increasingly used. A large number of these dressings are obtained using biocompatible natural and

synthetic polymers. A wide range of requirements is set for polymeric materials used in medicine to obtain wound dressings, and the first

selection criteria are the absence of cytotoxicity, biocompatibility, biodegradability. To effectively treat wounds, dressings should possess high

sorption activity, the ability to effectively remove excess wound exudate and its toxic components; be permeable to air and water vapor;

prevent dehydration of the wound surface; prevent wound infection; to be modeled on wound surfaces with a difficult relief, and possess

sufficient mechanical strength. In general, the wound dressing should provide the optimal microenvironment for wound healing in the absence

of local irritants and allergic effects.

The aim of this study was to develop hydrogels with satisfactory mechanical properties and with a high ability to absorb wound fluid

based on the combined use of biopolymers (sodium alginate and gelatin).

Results
In the work on obtaining hydrogels from macromolecules containing carboxyl groups (alginate, pectin, etc.), the process can occur due

to the formation of three-dimensional structures in the presence of ions of divalent and trivalent metals. Ca2+ ions are most often used for this

purpose. At the same time, calcium salts, such as chloride or gluconate, cause too rapid gelation processes, which leads to the formation of

hydrogels of heterogeneous structure. The formation of products of a certain shape and size in this case is almost impossible. In this work, the

calcium salt of rarely crosslinked polyacrylic acid is used as a structurant. Media. Using such a dispersion with particles as a source of

prolonged release of calcium ions, it is possible to obtain hydrogel wound coatings of homogeneous structure. The study used calcium salts of

sparsely crosslinked polyacrylic acid with varying degrees of substitution of carboxyl groups. The formation of the hydrogel is due to the

interaction of Ca2 + ions with carboxyl groups in the chain of D-galacturonic acid from sodium alginate and with the terminal and side carboxyl

groups of glutamic and aspartic acids, which are part of gelatin. Cross-links between different macromolecules provide the formation of a

homogeneous polymer network of combined alginate-gelatin hydrogel; it also includes ion-linked chains of sparsely crosslinked polyacrylic

acid (Fig. 1).

Fig. 1. The scheme of alginate-gelatin hydrogel formation

To determine the optimal conditions for hydrogel formation, samples s were investigated for gel-fraction content, uniaxial compressive

strength, the degree of swelling in water and the solution simulating the exudate. Table 1 shows the properties of the obtained hydrogels

depending on the synthesis conditions. The optimal synthesis conditions (reagent concentrations, the molar ratio of calcium ions to the number

of carboxyl groups Ca2+ /COOH-) of the combined hydrogels with satisfactory physicochemical and mechanical properties are determined. The

dependences of the mechanical properties of alginate-gelatin hydrogels on the degree of swelling indicate a wide range of their satisfactory

performance characteristics. The studies on sorption and release of analgesics (lidocaine and novocaine) showed long-term release of drugs

and allow to predict the possibility of their prolonged delivery. In vitro cytotoxicity analysis proved the absence of a toxic effect on living

cells.

Table 1

Properties of the combined alginate-gelatin hydrogel depending on
the production conditions


