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Extended Abstract

End stage renal disease (ESRD) affects ~10% of the world’s population. Hemodialysis (HD) is a life-sustaining
extracorporeal blood purifying method for patients with ESRD or kidney failure. This membrane-based therapy is associated
with acute side effects, life-threatening chronic conditions, and unacceptably high morbidity and mortality rates. Due to the
lack of endothelium functionality of the polymeric surfaces of HD membranes, their interaction with human serum proteins
induces an inflammatory response and leads to numerous long-term clinical consequences that are in part determined by the
degree of membrane biocompatibility[1]. Blood—membrane interactions trigger a multifaceted series of events of protein
adsorption, in addition to the activation blood cells such as leukocytes, platelets, and red blood cells (RBCs) or indirectly
activate them through a pathway that activates the complement system or coagulation factors [2,3]. Therefore, protein
adsorption provokes a series of biochemical reactions that can lead to serious long- and short-term side effects in HD patients
[4]. In addition, the attachment of human serum proteins on membrane surface would significantly reduce uremic toxins
clearance efficiency, especially protein bound uremic toxins and middle molecules. Membrane characteristics such as
chemical composition, hydrophilicity, surface roughness, pore size and binding affinity influence the interactions and the
attachments between human serum proteins and HD membranes hence they can impact the inflammatory response
experienced by HD patients. This study highlighted an innovative investigation on the common HD membrane morphology
available in Canadian hospitals, and its affinity for human serum protein attachment. Synchrotron based X-ray imaging
techniques available at the Biomedical Imaging and Therapy (BMIT) beamline at the Canadian Light Source (CLS) has
answered key questions of HD membrane morphology layer-by-layer and human serum protein transport in membrane
channels. This study will highlight the proof that Synchrotron imaging techniques are effective for membrane
characterization and protein deposition assessment through both qualitative and quantitative analyses.
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