
SUPPLEMENTAL MATERIAL 

Methods 

Scanning Electron Microscopy (SEM) 

Conventional SEM 

The arteries halves that were used to determine endothelium coverage were hard fixed 

overnight by immersion fixation in 2.5% glutaraldehyde (at 4o C).  Afterwards they were washed 

three times (15 min each) in 0.1M cacodilate buffer pH 7.2 and then dehydrated through a 

graded ethanol series to ethanol 100% and then critically point dried. 

Critical point dried arteries halves were mounted on double sided carbon tape onto aluminum 

SEM stubs and grounded with colloidal silver paint. They were then coated with 30 Å of carbon 

in a Denton 502B vacuum evaporator and then metal coated with Golg /palladium (Au/Pb 80/20, 

4 nm) in a Cressington High Resolution sputter coater.  The metal coated samples were then 

imaged with a FEI Quanta 200 MKII FEG SEM utilizing only the secondary electron detector 

(SEI).  

Immuno-gold SEM 

 The artery halves destined to determine the presence of CD34+ progenitor cells were fixed 

overnight in 4% paraformaldehyde in phosphate buffer, rinsed three times with the same fixation 

buffer, and then incubated overnight at room temperature with biotinylated anti CD 34 primary 

antibody (Biorbyt).   After this, they were washed three times in phosphate buffer and incubated 

for 90 min in streptavidin - 60 nm gold secondary (Cytodiagnostics). After three 15 min rinses 

with phosphate buffer, the arteries were post fixed in 2.5% glutaraldehyde in 0.1M cacodilate 

buffer pH 7.2 overnight, they were rinsed in cacodilate buffer 3 more times and then dehydrated 

through a graded ethanol series to ethanol 100% and then they were critically point dried. 



Critical point dried arteries halves were mounted on double sided carbon tape onto aluminum 

SEM stubs and grounded with colloidal silver paint, they were then coated with 30 Å of carbon 

in a Denton 502B vacuum evaporator. The carbon coated samples were then imaged with a FEI 

Quanta 200 MKII FEG SEM utilizing both the secondary electron detector (SEI) and 

backscattered electron detector (BSE) modes simultaneously. 

Immuno-gold SEM technique for negative and positive controls 

The immuno-gold labeling technique was tested for potential false positive and false negative 

results. For positive control, bone marrow (BM) sample was extracted from the femoral bone of 

the rabbit, it was prepared and labeled using the same techniques described for the flow 

diverter specimens.  As a result, progenitor stem cells in the BM sample showed an 

accumulation of gold nanoparticles on their surface; however, the other (morphologically 

different) cells and also the extracellular matrix had shown no activity. Since the left common 

carotid artery was not affected by procedure during the study, it served as negative control for 

testing the possible non-specific staining with gold nanoparticles, and to rate the chance of 

getting false positive results after the immuno-gold labeling technique. This test confirmed that 

the intact endothelial layer would not show any positive activity after being labeled with anti 

CD34 biotinylated primary antibody and the gold conjugated streptavidin secondary. 

 

Scoring system for assessing the quality of ongoing endothelialization 

Supplemental Figure shows 3 well-defined stages of endothelialization process. In most cases a 

mixture of these three cell-types were present. Depending on their contribution in percentage - 

on each SEM image - a 0-5 score was established to reveal the quality of ongoing 

endothelialization. Image A indicates a very early phase, where the progenitor cells start to 

transform into immature endothelial cells (it was scored as 1). On Image B the endothelial cells 



are recognized as cells with polygonal shaped, but at this point they are not connected to each 

other (score: 3). The mixture of cells seen on image A and B represents a score 2.  Image C 

shows an advanced endothelialization stage, where almost a continuous layer of cells are 

present, no large gaps are seen between cells (score: 5). A combination of cells seen on Image 

B and C was scored as 4. Finally, 0 point was given if no progenitor or endothelial cells were 

identified on the surface of the device.  

 


