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Nowadays soft tissue regeneration is based on the use of highly porous 3D scaffolds which fully fill the wound, 

provide space for cell adhesion, proliferation, differentiation. Typically, these scaffolds are made up of natural or 

synthetic polymers. However, significant attention is focused on natural polymers due to their biocompatibility, non-

toxicity, hydrophilicity, and controllable biodegradability [1]. 

The aim of this work was to prepare 3D scaffolds for soft tissue regeneration. 3D scaffolds were prepared based on 

natural polymers: sodium alginate, chitosan and hyaluronic acid (Table 1). 

Table 1. The composition of the scaffolds 

 

Scaffold 

number 

Polymer Salt 
Purified 

water 
Sodium 

alginate 
Chitosan 

Hyaluronic 

acid 

Glucono 

delta-lactone 

Calcium 

gluconate 

Mass portion, % 

1 

2 

0.1 

1 2 1 up to 100 2 0.3 

3 0.6 

The scaffolds were prepared immersing sodium alginate and hyaluronic acid blended frameworks into chitosan 

solution of glucono delta-lactone. Freeze-drying technique (Freeze dryer, Martin Christ Gefriertrocknungsanlagen 

GmbH, Germany) was used for the fabrication of highly porous frameworks. The polyelectrolyte networks were formed 

due to oppositly charged functional groups of the polymers. Additionally, scaffolds were cross-linked with divalent 

ions.  

 

Fig. 1. Interation between polymers: a) fully miscible system of hyaluronic acid and sodium alginate; b) 

polyelectrolyte complex formation between chitosan and hyaluronic acid; c) polyelectrolyte complex formation 

between sodium alginate and chitosan 

The optimum scaffold was obtained with the concentration of chitosan 0.3%. This kind of scaffold showed the 

highest values of liquid uptake and excellent mechanical properties (Fig. 2). 

 

Fig. 2. Mechanical properties of the scaffolds 

Water absorption capacity of the composite scaffold reached a value of over 23±2.8 g water /g scaffold. 
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