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 Statement of Purpose: Implanted medical devices are of 
increasing importance in the practice of medicine and it is 
estimated that more than 3-million people in the United 
States have long-term implants like vascular grafts, 
pacemakers, catheters and joint replacements.  Even 
though most biomedical polymers employed are relatively 
inert, unreactive, and non-toxic, most implant materials 
when contacted with blood invoke the activation of blood 
cells as well as the plasma proteolytic enzyme systems. In 
order to overcome aforementioned problems, attempts 
have been made to modify the surface chemistry of the 
blood-contacting biomaterials so that they become 
thromboresistant.  One potential strategy to address the 
problem of the chaotic adsorption of proteins to medical 
devices and surfaces is to create a layer of albumin as a 
“barrier protein cover”, as a thin layer of albumin has 
been reported to minimize adhesion and aggregation of 
platelets.  By grafting peptides and synthetic ligands, that 
specifically bind human serum albumin, on an silane 
functionalized surfaces, we have generated surfaces that 
exhibit enhanced albumin binding over other serum 
proteins. We have characterized the surfaces using FTIR, 
AFM, spectroscopic ellipsometry in a dynamic mode, and 
quantified protein adsorption via specific ELISA assays 
and 2D gel electrophoresis. Further platelet  
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Methods: Si(100) wafers were first cleaned and 
hydroxylated, followed by silanization with APTES under 
anhydrous conditions to yield self-assembled monolayers 
of APTES. APTES functionalized silicon surfaces were 
then further reacted with synthetic peptides via the 
EDC/NHS chemistry. A chemical ligand was grafted onto 
the surfaces using the oxirane chemistry. Surfaces were 
characterized by FTIR, AFM, and contact-angle 
measurements. Protein adsorption was studied from both 
multi-component mixture and human serum. The bound 
proteins were quantified by ELISA and 2D gel 
electrophoresis. Surfaces were exposed to platelet rich 
plasma (PRP) and platelet adsorption was quantified and 
visualized by SEM. 
Result: Using an optimized protocol and conditions, a 
silane grafting density of 0.681μmoles/cm2 was routinely 
attained. A grafted peptide density of 0.1-0.3 
μmoles/cm2 and a ligand density of 0.3-0.4 μmoles/cm2,  
respectively, was obtained. Figure 1 shows HSA 
adsorption on the surfaces. Surfaces modified with 
peptide resulted in the maximum amount of adsorbed 
HSA. Similar results were obtained when the surfaces 
were exposed to human serum and protein adsorption 
quantified by ELISA and 2D gels.  

 
Figure 1: Quantification of HSA from the (a) adsorption 
before and after, followed by three wash steps with 3 mM 
phosphate buffer (pH 6.2), (b) elution fraction (with 100 
mM Tris buffer, 1 M NaCl (pH 9.1). 
 
Figure 2 depicts platelet morphology on blank surfaces 
and peptide-derivatized surfaces upon exposure to PRP.  

  

Conclusions:  Implantable material surfaces suffer from 
unavoidable major events of blood biomaterial 
interactions leading to thrombus formation and finally 
foreign material rejection. An albuminated surface can 
minimize the platelet adhesion and activation that reduces 
the chance of thrombus formation. We were able to 
successfully design surfaces having maximum human 
serum albumin (HSA) binding capacity over other plasma 
proteins in blood by covalently grafting custom made 
peptides having selectivity and specificity towards HSA. 
Peptide coupled surfaces showed maximum binding of 
HSA over other modified surfaces used in this study. 
Albuminated surfaces were finally exposed to platelet rich 
plasma and morphology of adhered platelets was 
observed by SEM. An unmodified silicon wafer was 
considered as the negative control.Surface modification 
changes polar and apolar components of surfaces, which 
in turn affects strongly the protein binding characteristics 
of those surfaces. SEM and other surface evaluation 
methods demonstrated that by controlling 
surfacefunctionality and polarity, non-specific protein 
adsorption can be minimized and thereby platelet 
adhesion and activation can be reduced. 
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