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Statement of Purpose: Vascular graft materials, such as 
extended polytetrafluoroethylene (ePTFE), have shown 
only limited success in small diameter applications due to 
thrombosis and early occlusion. Our approach to improve 
the patency of ePTFE grafts is to encourage endothelial 
cell (EC) attachment and growth on the lumen of the 
material through surface modification. We have 
investigated the ability of peptide fluorosurfactant 
polymers (FSPs) with varying surface densities of the 
cyclic peptide CRRETAWAC (cRRE) to attach and grow 
endothelial cells. This peptide has previously been shown 
to selectively bind ECs over platelets.1,2 In addition, we 
have also examined the EC growth on a surface with a 
combination of cRRE and a carbohydrate, which is 
intended to support cell growth, while at the same time 
further discouraging platelet attachment. Each FSP 
consists of a poly(vinyl amine) (PVAm) backbone with a 
fluorocarbon pendant ligand for stable adsorption and 
adherence to the ePTFE substrate and variable 
compositions of the cyclic EC binding peptide 
CRRETAWAC (cRRE) either alone or in combination 
with the carbohydrate, maltose-7 (M-7).   
Methods: Fluorosurfactant polymers were synthesized as 
previously described.1 High and low density cRRE 
peptide-FSPs were created by differing the amounts of 
peptide allowed to react with the PVAm backbone. The 
cRRE+M-7 combination material was synthesized by first 
attaching the M-7 to the PVAm backbone then adding 
aldehyde- modified cRRE peptide with reductive 
amination chemistry. The final step of each synthesis was 
to attach the perfluoroundecanoyl groups. The 
composition of each surfactant polymer was determined 
quantitatively by combining the results of 1H-NMR, UV 
spectroscopy and XPS. FSPs were dissolved in water and 
adsorbed to fluorosilane self-assembled monolayers 
(FSAM) and PTFE for 24h. ECs were seeded on polymer 
coated surfaces at 15,000 cells/cm2. Thirteen phase 
contrast images were taken from each coverslip at 3, 24, 
and 48h. The cell population was determined by counting 
the number of cells in a 0.6mm2 region of interest on each 
image. Fibronectin coated glass coverslips served as the 
positive control for EC attachment and growth, while 
surfaces coated with M-7 FSP were the negative control. 
Results / Discussion: Analysis of the final FSPs revealed 
that the low density (LD) cRRE FSP had a peptide 
concentration that was approximately 70% of the high 
density (HD) polymer and that the combination polymer 
was comprised of 71% cRRE peptide and 29% 
oligomaltose, indicating that the LD cRRE and the 
combination polymer had approximately the same amount 
of cRRE peptide. Investigation of EC density (Fig. 1) 
showed that cells were able to attach to all the substrates 
to a similar extent. However, growth on the FSPs 
containing only cRRE was greater than growth on FSPs 
containing any M-7. After 48 hours, EC density on 

surfaces containing M-7 was much lower than all the 
other surfaces. In addition, at 24 hours, ECs on the cRRE 
surfaces took on a more discoid shape than the cells on 
the M-7 containing surfaces, indicating that the cells were 
spreading to cover surface sooner than on the M-7 
surfaces.
Conclusions: Our results showed surfaces with the cRRE 
peptide support endothelial cell attachment and that 
surfaces with lower peptide density have lower EC 
growth. In order to increase growth and spreading, 
varying the concentration of the carbohydrate in the 
combination material, which is intended to support cell 
growth while limiting non-specific platelet attachment, 
should be explored. Once optimized, this type of 
combination material could increase small diameter graft 
patency.  
Reference: 1. Larsen CC, et al. Biomaterials. 2006; 
27:4846-4855. 2. Tang C, et al. JBMR. 2008. 
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Figure 1. A. Endothelial cell population on M-7 FSP, 
cRRE and M-7 combination FSP, LD cRRE FSP, HD 
cRRE FSP, and FN surfaces after 3, 24, and 48 hours. B.
Phase contrast images of ECs grown on M-7 FSP, cRRE 
and M-7 combination FSP, LD cRRE FSP, and HD 
cRRE FSP after 24h. 


