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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 [1]. 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 [2,3]. 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 paper presents a study of the synthesis of hydrogel material based on natural biopolymers (sodium alginate and 

gelatin) for medical applications. Sodium alginate and gelatin are biocompatible, non-toxic, biodegradable polymers and 

renewable raw materials. Gelatin is a direct functional analogue of collagen in amino acid composition. It is widely used 

in pharmaceuticals and medicine due to its biocompatibility, ability to biodegrade and accelerate tissue regeneration and 

wound healing. Alginate is known for its antibacterial properties and ability to stimulate epithelialization and development 

of granulation tissue in the treatment of wounds. Thus, the development of combined alginate-gelatin hydrogels is an 

urgent task. 

In our work, combined alginate gelatin hydrogels are formed due to the formation of a hydrogel network 

by simultaneous cross-linking of calcium ions of sodium alginate macromolecules, gelatin, and macrochains of 

rarely crosslinked polyacrylic acid. 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.  

Obtained combined hydrogels have mechanical strength 15-20 kPa depending on the hydrogel composition.  Upon 

contact of the hydrogel with the wound, the wound fluid enters the hydrogel matrix, leading to the changes in the 

conformation of the polymer network and the stress of polymer chains; it can ultimately cause a decrease in strength and 

even the loss of structural integrity of the hydrogel. Therefore, studies of the mechanical performance of the hydrogel at 

uniaxial loading were performed according to the method of determining the maximum of hydrogel samples with different 

degrees of swelling. The obtained results suggest that alginate-gelatin hydrogels retain integrity even at maximum degrees 

of swelling withstanding the load only 2 times less than their initial maximum load.  

The dependences of the mechanical properties of alginate-gelatin hydrogels on the degree of swelling indicate a 

wide range of their satisfactory performance characteristics. 

An important characteristic of hydrogels as therapeutic materials is their ability to absorb wound fluid. It should 

be noted that too rapid absorption of wound fluid is not an advantage and, conversely, it should be avoided to prevent 

overdrying of the wound, as this may adversely affect the healing of wounds with the moderate release of fluids [4]. 

It should be noted that the amount of absorbed model exudate is in the range of 30-35 grams per 1 gram of gelforming 

polymers or 1900 grams per m2 of the absorption area. According to the classification given in [5], the absorption in the 

range of 2000–2500 g/ m2 for the period of application on the wound up to 24 hours is considered perfect for effective 

wound healing. Therefore, it can be assumed that the obtained alginate-gelatin hydrogel can be the basis of an effective 

therapeutic dressing capable of maintaining water balance by preventing both excessive dehydration of the wound and 

the accumulation of exudate. 

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. 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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