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Effect of hypoxia-inducing ions on chondrogenic
differentiation in adipose derived mesenchymal stem
cells within alginate matrix

Stefano Focaroli ' - Viviana Salvatore ' - Nicola Zanna 2 - Alessandra Ruggeri ' - Antonio Mazzotti
3 - Claudia Tomasini 2
! Universita’ di Bologna, Dipartimento di Scienze Biomediche e Neuromotorie, Bologna, Italia - 2 Universita” di

Bologna, Dipartimento di Chimica “Giacomo Ciamician”, Bologna, Italia - > Universita’ di Bologna, Dipartimento
di Scienze Biomediche e Neuromotorie, Istituto Ortopedico Rizzoli, Bologna, Italia

Cartilage is a highly organized tissue with complex biomechanical properties, but
since it has a poor intrinsic capacity of self-healing, injuries at this site usually lead to
several problems, often ending in disabling symptoms. Although, different approach-
es have been proposed, even now cartilage repair represents a great challenge for
orthopaedic surgeons (1, 2). One of the promising approach is given from tissue engi-
neering, employing the combination of biomaterials and cell therapy to develop new
therapeutic strategies. In this paper, we describe the behaviour of human adipose
derived mesenchymal stem cells encapsulated into Ca/Co alginate beads as potential
chondrogenic inducing biomaterial tacking advance on the synergy between alginate
matrix and Co+2 ions without employing other expensive growth factors such as
TGFbs or BMPs. The expression of chondrogenic markers such as sox9, collagen type
II, and versican was investigated by Real Time PCR and Western blotting analysis.
The expression of hifImRNA was investigated to check the capability of Co+2 ions
to induce a chemical hypoxia. Real Time PCR and WB data reveal a different cells
behaviour on chondrogenic marker expression. In conclusion, the synergic effect of
alginate and Co+2 ions can represent a valid strategy for chondrogenic differentiation
of stem cells.
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