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Engineering oxygen therapeutics for use in transfusion medicine

Abstract

Universal oxygen (O3) carrying solutions that can replace the O, storage and transport functions of red blood cells
(RBCs) will greatly improve clinical outcomes for trauma victims and patients undergoing high-blood-loss surgical
procedures. These O; carriers are to be used when blood is not readily available, such as on the battlefield, during
natural disasters, at the site of a terrorist attack or in rural areas without hospital access. My talk will address a simple
approach for designing hemoglobin-based O, carriers (HBOCs) as RBC substitutes. Our design strategy is based on the
observation that transfusion of cell-free hemoglobin results in vasoconstriction, systemic hypertension and oxidative
tissue injury. The root cause of these side-effects stem from the ability of hemoglobin to extravasate through pores
lining the wall of blood vessels, and consequently scavenge nitric oxide from the surrounding vasculature as well as
catalyze production of reactive oxygen species. Therefore, our design strategy will focus on increasing the molecular
diameter of HBOCs so that they are unable to traverse across the wall of blood vessels into the tissue space to
limit/prevent these side-effects. This work is significant in that it will lead to the development of novel materials that
are safe and efficacious for use in transfusion medicine.
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