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AN INDUSTRIAL RESEARCHERS PERSPECTIVE”

Blood/material interaction research continues to be of great interest not only to academic researchers, but industrial researchers as well as the search for better performing and more physiologically responding biomaterials continues.  Uncovering and understanding the mechanisms by which biomaterials degrade, calcify, create thrombotic responses, etc. when in contact with body fluids, tissue and/or blood are the first steps that can lead to solutions to the failure modes of specific biomaterials.

This presentation will provide an overview of a twenty-year experience in blood/ material research activities from an industrial research perspective which has lead to a better understanding of in vivo polyurethane degradation and calcification, as well as calcification of glutaraldehyde fixed collagenous materials.  Better materials and better material choices are being developed based on this research.

We have developed a hypothesis for one potential mechanism for the calcification of many biomaterials.  Our hypothesis states that there is the potential for calcium ion binding in an interaction between blood and the biomaterial that is similar for both polyether urethane polymers and glutaraldehyde fixed collagenous-based biomaterials.  Both types of biomaterials contain long chain, oxygen containing polymers which we hypothesize can complex calcium ions as the initial step in a biochemical process leading to the formation of mixed calcium phosphate mineral in and on the biomaterial.  If this mechanism has credence, it should be possible to chemically engineer around this interaction for polyurethanes and glutaraldehyde fixed tissues.  This presentation will present solutions to this interaction for both types of biomaterials and research supporting successful resolution to the calcification failure mechanism.
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