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Summary of Research Activities
We have developed and studied recently novel bioadhesives that are based on the natural polymers gelatin and alginate and crosslinked by carbodiimide (EDC) were recently developed by us. These bioadhesive combine adequate bonding strength with appropriate rate of crosslinking and biocompatibility. In the Slezak study we combined this basic platform with the hemostatic agents kaolin and tranexamic acid, so as to fit cardiovascular applications.  
Two types of hemostatic agents, tranexamic acid and kaolin, were loaded into our gelatin-alginate bioadhesive, in order to improve the adhesion abilities in the hemorrhagic environment of the wound. Their effects on the ex vivo adherence properties, physical properties and biocompatibility were investigated. Incorporation of kaolin significantly improved the ex vivo bonding strength of the gelatin-alginate-EDC bioadhesives through a combination of three physical mechanisms and decreased the swelling ratio without affecting weight loss. In contradistinction, incorporation of tranexamic acid into the bioadhesive formulation resulted in a lower ex vivo bonding strength and a higher swelling ratio and weight loss, probably due to reduced efficiency of the crosslinking reaction between the molecules of the natural polymers and the crosslinking agent EDC. The hemostatic agent-loaded bioadhesives showed good biocompatibility when tested in vitro on fibroblast cells. This research clearly shows that the incorporation of kaolin in our gelatin-alginate tissue adhesives may be a very promising novel approach for improving the bonding strength and physical properties of the tissue adhesives for use in cardiovascular applications.
     Figure 1: ESEM fractograph of the Loaded with 7% w/v kaolin.
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