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Introduction Results L N
Arteriovenous grafts are used as an A . y B Abdominal Aorta
intervention  for patients requiring ot ok TR T ’
repeated, long-term vascular access, such §os e AT
as those on dialysis. Improvements in AR
synthetic grafts include using absorbable e ,”'\{’;":
polymers for increased mechanical ! a "'rgﬂ:é
strength and reduced long-term issues. =3 o RS -.-rf;% S KOS ) e P | L
However, upon failure, graft placement . . - A S . R L
can lead to thrombosis and intimal Fig. 1. Size and Morphology of synthesized BiNPs and electrospun scaffold. (A) TEM imaging of the synthesized »
hyperplasia. Dipyridamole (DPA) has BiNP. (B-E) SEM of the various polymeric scaffolds. {
yas.odllat_or.and anti-p latele‘t properties to Table 1. Physio-chemical Properties of Scaffolds \ ' E——
inhibit intimal hyperplasia post graft h - : : :
lacement. Incorporation of nanoparticles DPA (%) Porosity (%) Photo X-Ray Micro-CT Fig. 6. In vivo graft placement in rat.
Ii)nto vascular r{x&ts allows for iI% roved PCL graft was sutured Into place in rat
radiopacit an%l monitoring in vivg This ieal Actuzl __ | DeT ion  Dimensi Modulus of abdominal aorta, Efficacy n terms of
studyp air};1s to develof()g a  bismuth e looe T T bmime Do PCL-PEG lmagnﬁg g, peutie response s
; . (um) (MPa) currently on going.
nanoparticle (BiNP) and DPA loaded )
scaffold made of polycaprolactone (PCL) 156=  7913= 8026= . _ .
and polyethylene glycol (PEG). These PCLFEG | 0 " osan 242 420 (02=TT 303008 PCL- Summary and Conclusions
scaffolds were tested for their efficacy as PEG-DPA . BiNP of 3.44 nm =+ 0.59 nm size
gg;/fi.bloresorbable drug cluting vascular PCLPEG- | o 192+  81.99= 3@3.43 T was successfully synthesized.
BiNF 0585 0.80 203 PCL- * Morphology of the polymeric
PEG-BiNP scaffold changed in the presence
PCL-PEG- - 251=  T481= 8874= _ of nanoparticle and drug, i.e. DPA
AV graft DPA 025 045 g 414 gop | 03=21T TI2£2.635 loaded grafts have a bigger fiber
PCL-PEG- diameter
// \ ) 3 20022 | 2956 BiNP-DPA  Up to 50% of the DPA was
PCL-PEG- . 253 = 02+ 86 = ) .
) 025 0.77 342=034 554308 released during the first week, and
From Dialysis | u To Dialysis BINF-DRA 0.644 283 0.49 release slowed down in succeeding
) ) Fig. 2. Imaging of the electrospun scaffolds. Photographs, X- weeks
Note: DPA-loaded grafts have a larger fiber diameter, and BiNP- . . . . . .
Fig. 1. AV graft showing connection of loaded grafts havei l{ wer tensile S(Z‘gl" enf " ray, and micro-CT images show radiopacity of scaffolds * Increased . radiopacity ~was
artery and vein for improved vascular access. & gt containing BiNP. 103bIS\IelgVed in scaffold containing
iNP.
° o0 1
Methods % DPA Release % Bismuth Release Radiopacity I(';Illelgse(?b\?vfichlc%) r/;)ela?efs vs]?ilth CT
BiNPs were synthesized via the thermal 1500- Imaging.
decomposition method. Combinations of 3- T I * Human epithelial cells and smooth
PCL (MW 80,000), PEG (MW 8,000), | & %7 — 1000- muscle cells remained viable in the
BiNP, and DPA were electrospun into 3 3 10 5 :Ié 500- preggnce of BiNP and DPA treated
cm long scaffolds, and physiochemical ¥ - EEEEEE e S S PCL-PEG I{}; 1a. ¢ DPA | ;
. . -PEG- PCL-PEG- PCL-PEG- . € presence O mcrease
properties  were characterized.  The © 20 == PCL-PEG-DPA = 500 BINPDPA  BINP blood lysis by about 2%.
amount of DPA and BiINP released from mm PCL-PEG-BiNP-DPA
the grafts at each time point was e TS S U -1000 +———"—m——————++rr F
' uture Research
quantified using UV-VIS spectroscopy 10 20 30 40 8 0123456 0123456 0123456

Days Weeks In  vivo rat studies involving
microsurgical placement of these
absorbable, radiopaque grafts to
determine its safety and efficacy is

and elemental analysis, respectively. Days
Radiopacity was monitored weekly using

Bruker-microCT, and Hounsfield units Fig. 3. Longitudinal Bi and DPA release, and radiopacity over time. DPA released rapidly within the first week and plateaued over the

following weeks. Grafts loaded with both BiNP and DPA and spun with a 3:1 ratio of PCL:PEG had the highest radiopacity as measured

were quantified at each time point. The by micro-CT. Bi release from grafts was slow, corresponding with radiopacity measurements Currently Ong(_)ing. Different
tensile strength of each scaffold was Y ° ’ P ° Py POlymerft}.Cl materialsi) , drugs,l agd
measured over a period of 6 weeks. EC- RF-24 MOVAS Hemolysis NANOPATLICICS drc also being explored.
RF24 and MOVAS cell lines were used 1104
to test scaffold toxicity using alamarBlue - 150 _ 100~ ﬂ Acknowledgements
assay.  Scaffolds ~ were  surgically | = 100 \ T [ T E‘ . % 90 B This work was supported by the NIH-
implanted in rats. _‘3 [ I _(_56 1004 _ M T I o g_\ | | NHLBI (1RO1HL141831;
PCL\ / = Dipyridamole EIECU‘OSPUH 2 50 3 S %: 1R01HL159960'01A1) and the
a AV grafts > = 0 : - University of Notre Dame.
PEG h/ o3 >B15muth. O o 50 S R) < -
" © ©© nanoparticles 2 QO N Q \é Q
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