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Promising surgical options for CABG with a
new shelf-ready, synthetic, biodegradable,
small-calibre vascular graft

BoxtH. Walpath Gansva Livvarsiy Hospial,
Faauty of Madicine, Ganeva, Switrartand

owadsys
micst CA-
B3 ard
periph-
eral revasculanzation
procedures ara ca-
ried cut on an wr-
gent basls and there-
fore especially when
autalogous graft ma-
terlals are dsassad or

Fiawe baen wsed In previous surgeries, shielf-

raady, alternatiee graft material |5 reguined.
Diesplte Intense ressarch ower many dec-
adas, no sutsble cinica, shelf-ready, small
calibre, syrithetic graft 1= avallahble.

‘iz developed smal diameter vasou-
lar grafts made of slow degradable polyle-
caprolacione nanofibers cbtaned by dec-
traspinning (Figure 1). The process was
optimized by a factorial dasign approsch
thit led to reproducible grafis with Inner
diameters of 2mm and 4mim, respectiely.
Fibre sizes, graft rmarphology, and the re-
sultirg fensike stress and tenslle strain val-
ues were studied as a function of varlous
parameters In onder toabtan cptimal vas
cular grafis for mplantation after gamma
sterlization. The Influence of polymer con-
ceritration, sohent, reede-collector ds-

tarce, applied vohzge, flow rate, and spin-

ning time has besn studied. Consequenthy;
an optmized vascular graft was Implanted
& an abdominal aortic ar canatid subst-
tute In more than 100 animals (rats and

pigs) fior panods up 1o two years (Figure 1),
Our new symithetic, bicdegradable smalk
calibre, nanc-flore elacire-spun polycapne-
lactone graft shows no aneurysme, better
patendy, compliance and biscompatibil-
Ity with faster endathelialisation, less itk
mal hyperplasa and caldfication comparad

o the dinlcally used ePTFE graft afer kong-

term Imiplartation In the rat sorta (Figure
2} Desplte degradation, cur graft man-
talrs gacd mechanical characteristics,
growth potential, and issue regereration
with spadfic calls, adaguate anglogenssts
and extra-callular matris formation (Ag-
ura 1-right panel: Morphological anahysis

Figura 1
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aof PLC grafts. (&) SEM Image of the lumen
af the PCL graft after explantation shows-
Ing complete endathellaliztion. (B) Largl-
tudinal section of the graft wall showing
homaganous cdllular Infltration glant cells
an the periphery famows; HE staning, 100x
miagrification). (C) Immunchistochemistry
antl CO21 labeling endedhelial cells on the
luminal side (200x magnification). (O Elas-
tin depesition In the nea-intima [ayers 1=
resaled In blue and collagen deposition |5
reszaled In grazn by @ Mller-kdasson staine
Ing {200 miagrification).

Thus, such a novel i sty tssue-engl-
nesrad graft, using the body & bio-reactar,
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miay become a better, cheaper and clniclly
wilddly applicable methed for future cardio-
vascular applicatiors.

In conrast, other Hs30e engineering
methiods have been used for the devdop-
ment of better wasoular grafts such as call
sheat technigues ar in wimo cell seeding
witth the possiblity of usirg differant autol-
ogous patient-dertead or stem cells which
are amed at reconstiuting the three basic
lztyers of a vessdl. The disadvantages of this
methicd are the time, marpower ard cost
required to mature such a vasoular graft
In @ bio-reactar. This approach has baen
shawn to be sdentficaly successful. How-
aver, 5o far nelther large-scale applications
nor shelf-resdines are avallable.

Cur graft could therefone cover this clin-

Figirre 1
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icd need with the sdvantages of easy
manufactunng In al shapes ard skes,
staflisation, starage and espedaly at an af-
fardable price which would enzhle also pa
famts in developirg countrias o profit from
such revasculanzation pracedures. addi-
Handly, the growing potentld of our graft
Is ghven due to the fact that 1t degrades
ower time and the patients o tlsue re
generates a ‘nea-vessel In the appropriate
size. Thus, such a novel in st tssue engl-
reezred graft could become a future aption
far cinica applcatiors such as carorany a-

tery or peripheral bypass grafing.
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PCL vs. ePTFE grafts at 15 months

PCL ePTFE Pe

{ n=g) {n=6)
Patency (H) 100 &7 ns
Endathelialization (%) 98 93 ns
Compliance {%) 8.2 5.7 0.01
Calcification (%) 7.0 15.8 0.04
Intimal Hyperplasia (um) 47.2 62.2 0.09
Cellular Ingrowth (%) 31.4 11.3 0.001




