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Background: Meniscal tears are the most common knee injuries found among athletes and people who are involved in labor-intensive occupations. The medial meniscal tear occurs more frequently than the lateral meniscal tear. Meniscectomy is an optional therapy but ultimately results in cartilage degradation. Hence alternate approaches are becoming imperative for this unmet clinical need. In this work alginate dialdehyde (ADA) - gelatin (G) - (ADAG) hydrogel scaffolds have been proposed as a substitute for assisting the repair of the injured meniscus under trauma conditions in perspective of the clinical application.  

Methods: Alginate dialdehyde was prepared by periodate oxidation of sodium alginate. An injectable formulation of ADA-G hydrogel having a working time of 4 minutes was prepared by reacting 15% aqueous solution of ADA and 20% aqueous solution of G (15ADA20G) in the presence of borax as a catalyst. The hydrogel was characterized by Raman spectroscopy, Scanning Electron Microscopy (SEM), and micro-Computed Tomography (Micro-CT). Host tissue integration was observed by SEM. Cytocompatibility of fibrochondrocyte cell-seeded hydrogel was evaluated by live dead assay and actin staining. Ex vivo transplantation studies were done in pig meniscal defect model and histological examination was done with H & E staining

Results: Raman spectra ADA showed shifting of C-O single bond peak from 1314 cm-1 to 1343 cm-1 indicates the cleavage of vicinal glycols. The spectrum of hydrogel exhibits absorption bands at 1658 cm-1 due to v(C=N) suggesting the formation of Schiff’s base. Swelling at 370C in PBS showed 15ADA20G has better handling and swelling characteristics. The developed self-healing, injectable ADAG hydrogel has comparable characteristics of swelling (85%), porosity (36-60µm) and mechanical properties (270 KPa).  SEM images of hydrogel show that it is well integrating with host meniscal tissue. Phase contrast images, SEM micrographs, actin staining, glycosaminoglycan content and DNA estimation depicted profuse proliferation of fibrochondrocytes on ADAG hydrogel, supporting its cytocompatable nature. Ex vivo transplantation of hydrogel showed that hydrogel remained in close proximity with the meniscal tissue adjacent to the defect.
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