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Hemocompatibility is critical for functionality and safety of blood-contacting biomedical polymeric devices.  Poor hemocompatibility leads to thrombosis and coagulation via polymer surface interaction with blood proteins and platelets.  Upon blood contact, the polymer surface can rapidly adsorb proteins, like fibrinogen (Fg), which promotes platelet adhesion and activation.  Subsequently, a thrombus forms through Fg-mediated platelet bridging and through platelet-membrane co-localization of coagulation factors.  Platelet adhesion/activation is also augmented by shear forces in a physiological blood flow environment.  Therefore, in vitro analysis of platelet-biomaterial interaction under blood flow forms an important hemocompatibility test.  Based on this rationale, a rotating disk system (RDS) was used to expose sample polymer disks to whole human blood under reproducible dynamic shear flow conditions.  Rotation of the disk draws in fluid axially from the surrounding fluid, and upon approaching the disk surface, the fluid acquires a rotational motion that induces the fluid to exit from the disk radially.  Assuming blood as a Newtonian fluid, the RDS allows laminar flow of blood on the disc surface, where the shear stress increases radially from the disc center, and where the angular velocity of the fluid reaches the angular velocity of the disk near the disk surface.  Various polymer disks, 16 mm in diameter, were obtained with the help of a cork borer and washed with phosphate buffered saline (PBS) solution.  Blood from a healthy, aspirin-free adult donor was drawn into 3.8% sodium citrate anticoagulant in a 9:1 ratio (by volume).   The polymer discs were then exposed to whole human blood for one hour in the RDS at physiologically relevant shear.  Following exposure to RDS, the discs were stained with fluorescently-tagged platelet markers, and fixed in paraformaldehyde.  Fluorescence staining consisted of FITC-anti-CD41a which labels the integrin GPIIb-IIIa and is expressed on adhered platelets, and PE-anti-CD62p which labels P-selectin and is specifically expressed on activated platelets.  Finally, the discs were mounted onto glass slides and imaged by epifluorescence microscopy at 1 mm intervals radially.  Analysis of the images provided a way to quantitatively correlate platelet adhesion and activation on the polymer under shear stress, and hence, enabled comparison of hemocompatibility of the polymers.  This insight is potentially applicable in choosing suitable polymers for various blood-contacting biomedical device applications.
