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In the last decade, macroporous hydrogels, so called cryogels, have been of great interest particularly in tissue engineering as tissue scaffolds due to their desirable elasticity as well as their pore architecture. These materials are produced via cryogelation, a process which involves crosslinking at temperatures below the freezing point of the reaction solvent. Although cryogel scaffolds have an open and interconnected pore structure, there remains a need to produce cryogels with oriented morphology as many types of tissues have aligned structures. In this sense, directional freezing has been a facile way to produce microchanneled pore structures which are aligned in the freezing direction.

In this study, cryogelation has been utilized with directional freezing to obtain protein based aligned porous cryogels. An initial polymer solution containing ovalbumin in aqueous urea solutions was inserted into liquid nitrogen at -196 oC followed by cryogelation at -12 oC. In order to further reinforce the elasticity of the cryogels, a bioceramic hydroxyapatite (HA) was also included into the reaction system to produce Ovalbumin/Hydroxyapatite (OVA/HA) biocomposites. The resulting OVA/HA cryogels were characterized by FTIR, XRD, SEM, swelling, elasticity and porosity measurements.

The results revealed that the obtained biocomposite cryogels exhibit an internal morphology with an aligned pore structure. Incoporation of HA resulted in a two-fold increase in the elastic module of the samples. These scaffolds are promising, in particular, for bone tissue engineering since HA improved the mechanical strength as well as the osteogenic properties of these materials. 
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