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Blood/material interaction is critical to the success of biomedical devices, ranging
from simple catheters, stents and grafts, to complex extracorporeal artificial
organs which are used in thousands of patients every day. Blood-contacting
devices suffer from two major clinical problems: 1) platelet activation leading to
thrombosis, and 2) infection. One approach to improving the hemocompatibility
of blood-contacting devices is to develop materials that release nitric oxide (NO).
Nitric oxide is known to have several biological roles, where the effects are highly
dependent on its physiological location and concentration. Healthy endothelial
cells exhibit a NO surface flux of 0.5 – 4.0 x10-10 mol cm-2 min-1 that inhibits
platelet adhesion and activation. Macrophages also release NO that acts as a
potent natural antimicrobial agent. Polymeric materials that mimic this NO
release are expected to have similar antithrombotic and antimicrobial properties.
In this presentation, examples of incorporating NO donor molecules such as
diazeniumdiolates (NONOates) or S-nitrosothiols (RSNOs) in biomedical grade
polymers will be discussed, including new methods to modify existing polymeric
medical devices (e.g., catheters) with NO donor molecules via a solvent swelling
technique. Further, these new materials are used to fabricate “prototype”
intravascular catheters and extracorporeal circuits, and evaluated for the
hemocompatibility and antimicrobial activity via short-term (4 h) and long-term
(1-2 weeks) in vivo experiments using clinically relevant animal models.
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