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• The objective of this study:

– to demonstrate formation of the 
basement membrane and subsequent 
endothelialzation rates as a function of 
FD design

In Situ Tissue Engineering



Animal

grouping

Number of 
72-wire 

FDs

Number 
48-Wire

FDs

FD implant 

procedure

Duration

Group 1 2 2 4 10 (± 1) 
days

Group 2 2 2 4 20 (± 2) 
days

Group 3 2 2 4 30 (± 2) 
days

Group 4 2 2 4 60 (± 2) 
days

Totals 8 8 16

Study Design

DAPT: 10mg/kg clopidogrel and 1mg/kg   ASA



 Grouping of aneurysm was  based on: 

 aneurysm morphology

 Vessel diameter proximal and distal to the aneurysm

 Length of proximal segment of the vessel – landing zone!!

48-wire 72-wire
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A.) Pre-procedural DSA, frontal view

B.) Post-implant angiography, FD is not apposed at the proximal site; 

C.) angioplasty

D-E.) VasoCT, distal end of FD slightly compressed (deployed into a 

2.5mm vessel), part bad apposition proximally 

F.) after 2 attempt of angioplasty DSA showed improved apposition 

(arrow-head)



Basement Membrane

• Important first step, forms substrate for 
endothelialization
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Endothelialization

• 48-Wire (Device-1): EC scores related to location (p=0.083)

• 72-Wire (Device-2): EC scores are function of time 
(p=0.013) 



CD-34 

antigen

Endothelial 

progenitor 

cell

CD-34 

antibody

- biotin

Immuno-gold labeling for SEM



A
B C

A.) 500x, image of the inner surface of the NEG implant, 

10days after implantation 

B.) 10,000x, the immuno-gold labeling on the surface of 

the cell (white arrows) 

C.) manually zoom of the image B for better visualization 

of the gold nanoparticles



Flow Diversion: Summary

• Evidence: curative treatment of brain 
aneurysms

– Treats diseased segment of the blood vessel

– Endoluminal reconstruction is ideal

• Engineer construct and surface properties to 
promote rapid endothelialization

• Need to remove dependency on dual 
antiplatelet medication

• Need imaging tools developed specifically for 
technology to ensure proper deployment
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