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Tissue equivalents based on sodium alginate for the treatment of trophic and diabetic skin
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he treatment of extensive skin defects requires the use of

skin or its artificial analogues, and in recent years there have
been numerous studies and developments on their application.
But a universal carrier of cellular structures has not been created
that would have biocompatibility, absorption capacity for wound
exudate, prevent infection, create an optimal microenvironment for
wound regeneration, be permeable to water and air, but not dry out
the bottom of the wound, be elastic, model a surface with a complex
relief . In accordance with modern scientific developments in this
area, it is obvious that a promising direction is the use of natural
polymers capable of controlling the synthesis and orientation of
fibrous structures. The study was aimed at solving a fundamental
scientific problem related to the creation of biodegradable tissue
equivalents based on biopolymers with an antibacterial effect for the
manufacture of new personalized biomedical products. In the course
of implementation, a technology was developed for obtaining new
materials based on sodium alginate with a controlled composition,
microstructure and properties to replace skin defects. Results have
been obtained in the field of creating tissue equivalents for replacing
the skin for the treatment of diabetic and trophic lesions, which
combine high biocompatibility and have proangiogenic properties,
that is, the ability to provide active vascular germination of the
recipient tissue and the formation of a de novo vascular bed. The
novelty of the approach lies in the development of methods for
efficient saturation and subsequently prolonged release of drugs
from the polymer matrix. The technology for obtaining a wide range
of composite two-layer matrices, having one side porous surface,

with the possibility of providing vascularization and the formation
of a dermal layer by fibroblasts and MSCs, and a film coating on the
second side to provide a suitable surface for keratinocytes, capable
of forming a multi-layered epidermis. The approach of long-term
prolonged release of drugs to provide antibacterial protection of
wound or burn lesions of the skin was implemented. The features
of the interaction of components in these systems were revealed,
the processes of formation of framework structures during their
functionalization with antibacterial agents were established. The
mechanical, chemical, structural and biological characteristics
were studied depending on the nature and concentration of the
antibacterial drug. Computed tomography and scanning electron
microscopy of the two-layer tissue equivalent and the porous layer
are shown in the image.
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