
Introduction & Previous Work

Transcatheter aortic valve replacement (TAVR) is a minimally-invasive
procedurein whichreplacementheart valvesaredeliveredthroughthe blood
vessels,precludingthe needfor painfulandcomplexopen-heart surgery.

While most commercialvalvestoday use chemically-fixed porcine tissue in
the constructionof the replacementvalves,the Tranquillogroup has been
exploring the use of decellularized,engineeredtissue as leaflet material.
Whereasfixed porcinepericardiumis mostly inert and will steadilydegrade
over time, the engineeredtissue can be remodeled and repaired by the
ǊŜŎƛǇƛŜƴǘΩǎcellsafter implant. Thus,significantvalvelongevityimprovements
maybe realizedby incorporatingengineeredtissueinto the TAVRdesign.

Working in conjunction with Dr. [ŜǊƘƳŀƴΩǎgroup at Mayo Clinic, early
prototypeshad previouslybeen fabricated. Literaturereports of high stress
concentrations in the commissure regions of transcatheter valves were
confirmed by significant damage to our early prototypes during testing.
Further,the minimal commissureprotection in our earlyvalvedesignsled to
unacceptablelevelsof paravalvularleakage(PVL)duringvalveclosure.
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ÅTabs, wire-form alone insufficient to protect 
commissure region

ÅCombined protection scheme more promising
ÅImprovements in engineered tissue suture 

retention necessary for optimal valve fabrication

Thegoalof this project wasto engineer
a commissuredesignto mitigate valve
failure through tissue tearing, and to
improve overall valve hemodynamics.
(I.e. reductionof PVL).
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(Valve pictured is an Edwards Lifesciences SapienXT).
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Conclusions

Prototype TEHVswere tested to failure using a ViVitro Labs
pulse duplicator, running custom LabView data acquisition
software. Proximal & distal pressures,and flow rate were
recorded for hydrodynamicassessment. Upon failure, tissue
wascarefullyremovedfrom the valvesfor visualanalysis.

ƶ Representativehemodynamicdata collected
from the first prototype tissuevalveconstructed
duringthis project. (Externalnylontab version).

ƹ End-on views of a
prototype valve in the
ViVitro tester. Note the
excellentcoaptationin the
left image, which
correspondedto very low
levelsof PVL.

Currentcommercialdesignof commissuresgenerallyfallsinto two categories:
sewing-intensiveor clip-retained. Neitherapproachis perfectlyapplicableto
tissue engineeredTHEVs,due to differencesin the material properties of
fixedporcinepericardiumvs. engineeredtissue.

Prototypes and Testing Outcomes

Methodology

Future prototypes are planned,with two designsin
the earlystagesof fabrication. Thesenew valveswill
include polymer mesh padding of commissures,
and/or a clip system. (Inset is a Boston Scientific
Lotus valve, from which design inspiration was
drawn).

ƶ Clip-retainedcommissuredesign
(Boston Scientific ά[ƻǘǳǎέvalve).
asdfsa

Cole Feagler 1, Zeeshan Syedain 1 and Robert Tranquillo 1,2

1.Dept of Biomedical Engineering, 2.Dept of Chemical Engineering 
University of Minnesota �±Twin Cities


