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Combination of gelatins from different origins for the development of hydrogels with controlled structural properties.
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Gelatin is a natural biopolymer that is obtained from the hydrolysis of collagen. Collagen native structure consists of a triple helix, formed by three polypeptide chains held together by inter-chain hydrogen bonding. It has been described that the aminoacids proline (Pro) and hydroxyproline (Hyp) play a fundamental role in gelatin structure, allowing the ability to partially regenerate the native triple-helix structure of collagen at low temperatures, giving this material its well-known sol-gel transitions1. Gelatin has been widely used for many years in the food, pharmaceutical industries and, since it preserves many collagen characteristics such as integrin adhesion motifs, matrix metalloproteinase degradable motifs, and great biocompatibility, it is currently very relevant in biomedical research areas such as tissue engineering (TE) and drug delivery for the development of scaffolds with defined structures and mechanical properties. Regarding its origin, important differences between gelatin from mammalian origin and from cold-water fish species have been described. This is explained due to differences in Pro and Hyp contents, and differences in molecular weight, resulting in cold-water fish gelatin possessing lower sol-gel temperatures compared with mammalian gelatin, promoting fewer physical crosslinks, and thus, generating softer hydrogels2.
 The objective of this work is to combine and characterize gelatin from two different origins: porcine (PG) and salmon (SG), with the aim to obtain and modulate hydrogels with controlled mechanical properties. The amount of Pro and Hyp for SG and PG were determined by HPLC and their molecular weight was determined by SEC. SG and PG were combined in different weight fractions: 0, 0.2, 0.4, 0.6, 0.8, and 1 resulting in six different PG-SG samples. These were characterized by rheology, and enthalpy values (ΔHm) related to triple helix formation were assessed using DSC. Before samples were prepared, we were able to confirm that SG presented lower molecular weight and lower content of Pro, Hyp than PG. Rheology measurements showed that the presence of SG in the different mixtures decreased the viscosity of the samples and their gelation temperature (Tgel). However, this decrease in Tgel was not linear to the amount of SG present in the samples.  In addition, we observed a decrease in the elastic modulus (G’) and triple helix content of the hydrogels. We were able to obtain a wide range of hydrogels with different stiffness, while maintain the overall polymer content constant. This differences in mechanical properties could potentially produce scaffolds with different release profiles of bioactives, as well as different structure for potential TE applications. 
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