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Small-diameter vascular grafts of smaller than 4 mm are still unavailable because of the acute
thrombosis. We are investigating acellular xenogeneic small-diameter blood vessels using carotid
arteries of ostriches. Ostrich carotid arteries were decellularized by our original ultrahigh-
hydrostatic pressure treatment and the luminal surface was modified with neointima-inducing peptides.
These acellular blood vessels were proved to be patent in porcine femoral-femoral cross over bypass
models, but this model is very different from the clinical situation. In this year, we tried to establish
goat operations and selected overarm median artery replacement model and carotid artery replacement
model in goats. Their diameters do not fully match to the acellular blood vessels we have been
carrying out, but they were promising because their patency can be checked in a non-invasive manner
using ultrasound imaging. We successfully achieved patent models as long as 11months, but the
patency was not high enough especially for the longer grafts. According to its possible mechanism
we found, a new immunosuppressive crosslinking system, improved acellular method, and different
operation technique were being studied and their evaluations are on going.

In addition to the acellular nerve system, small-diameter synthetic grafts were investigated in
cooperation with Knasai University and achieving good results in vitro. To this end, more effective
peptide signals that capture EPCs more strongly and also suppress the platelet adhesion may be of
prome importance. We have developed three different bio-panning methods to identify peptides able
to bind specifically to EPC. The ligant validation results allowed the selection of peptides that have
specificity for EPCs more than 2 times higher respect HEPG?2. These selected sequences were used for
the in vitro and in vivo cell affinity evaluation using endothelial cells, EPCs, and platelets. The
medical grade polymers were modified with these peptides and their cell affinity was compared with
conventional REDV-functionalized material and unmodified control material. As a results, we
surprisingly found a sequence with twice as high EPC affinity as control that suppressed platelet

adhesion very strongly, A patent about these results was submitted.
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