I NFUNDI BULAR REDUCER DEVI CES CROSS- REFERENCE TO
RELATED APPLI CATI ON [ 0001] The present application

w@b@bmeseps i ority to U S. Provisional Applicatiper/Ne2009/034949

61/ 031, 266, filed February 25, 2008, and titled

"I nfundi bul ar Reducer and Rel ated Devices," the entire
contents of which is incorporated herein by reference
inits entirety. TECHNI C‘AL FI ELD [ 0002] This invention
rel ates generali p%“? IQEWU@EI?T’V}?V?@ wal ve

di sease usi ng pros I'C va nore par Icularly
to replacenent of mal functioning pul nonary val ves
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stenotic (i.e., heart leaflets are closed down) or

regYingtAiamELhi - €., heart leaflets are w de open).
Mai nt enance of blood flow in a single direction

tIA0®dgh Thivinkeniien refaips generally to ihs repfment gt cardiprywfverdisgase
RIsBg D stheAOChIRE! Sd MR pRficdtrBad rdpldcement of hR1fRednin

Hence, a heart val ve tﬁat does not function proper%y
mensry Yebvep hsing yfimdibulan edpean deYiens: of t he heart .

[ 0004] Cardiac val ve prostheses are well known in the

¥ QaddohD oF ThE ftdendigiease to replace mal functi oni ng
heart val ves. Heart valve repl acenent enerally has
HBYR] ac Mael hepd galsgs, sHsh @f a@%@ﬁalmsamttr vAlvRsy BpImangris vlees
aan§ HiduOME vARE! SdnVecdriBdanlag ot iby ﬁ%ag@lﬁ%ﬁﬁi a RRERE eSS fa11 to
full cardio ul’rmnar%/ bypass w'th conpl ete cessation of
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d\dalnwnarioe ofhle@ fifw inhaesinglé direction mmmgh thiedwant valydiie important for

patl en advance X f Qn
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ﬂéﬂﬁ&dﬂﬁ’lﬁtﬁctm&lﬂgaﬁhﬂfﬁﬁesl $lebt$ €4lvd Rplab&nt génerillg havbeeal
or bi qpyost het.i c va{lve in a Ié[ruﬁlnen of .a bl ood vessel

\eeOTRRfs etk by TRAIOROPEM Pl sprgeR diSHS A eions opsraiog thak Leguires

general anesthesia, full cardiopulmonary bypass with complete cessation of

cardiopulmonary activity, an extended hospitalization stay, and several more weeks to
months of recuperation time. For some patients, open heart surgery is not an option
because of the critical condition of the patient, advanced age, co-existing infection, or
other physical limitations.

[0005] Recently, there has been increasing interest in minimally invasive and
percutaneous replacement of cardiac valves, typically by way of catheterization. In
minimally invasive procedures, a catheter is used to insert a mechanical or bioprosthetic
valve in a lumen of a blood vessel via percutaneous entry through a distal blood vessel.
Typically, such percutaneous prosthetic valve devices comprise an expandable stent

segment, a stent anchoring segment and a flow-regulation segment, such as a ball valve
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Typi cal ly, such percutaneous prosthetic val ve devices
conpri se an expandabl e stent segnent, a stent

wa@embooseny segnent and a fl ow regul ati on segnmePCT/US20091034949

as a ball valveor a biological valve. The expandabl e
stent portion is generally expanded using a ball oon
that is part of a transcatheter delivery system
[0006] In the specific context of pulnonary valve
r&@'bﬁﬁt%@mfalveu The eRpdn@itic HORpbRRh iORNEMIY éxpatde@NsiNDS -
2003/ 0199971 Al ar?d%OOS? 0193963 ASIO‘('&nbrgitP}L X?)l I gd %{;:Q
Tralhean thattis part of grignscathetepdalizeaysieiei n by reference,
9660s] | Pank @&ﬁ@&m@exp Haly VellcH me}r{emau\sem&ﬁ

val vul ar replacenent. e replracene pul monary val ve
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t.ane S
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et _al Journal _of the Anerica

gﬂﬂlﬂ\ég a§§g¥ oefg];i?{sqngwlag ggfgowgrgct i‘@hﬁr‘% seglll.}ag the replacement

TapB8saai&etindd iReR! AEREe PErchthndubRNéfidn Mﬁhé’ﬁuﬁnﬁnary Valve,
Pul ronary Positiogn, Bonhoeffer, et al., G rcul

Fooheeliznt ala Jeum of tmmersnoplises af Gardilogs il : 1064-1669

a8l ¥ RSBk Rtepzewme%n&/arz%tneﬁfahie W?P&I%hév} PPERn, Bonhoeffer, et
puI rmnar val ve may lanted to rep ace native

gl @m&myn ¢8006; 492: c§r1 %8&@@9%@@@@%#4@% Py tedgrones in their
leRGREG&Im e Ya%k%ﬁ?ﬁi ﬁmwxalve ;/‘g)'e‘fx@'tylaﬂé@feerg#l&%%a{lw

percutaneo s pul nonary val ve | at1on _
dukeanatyedvies ondirastheiid lpoleonaty valves lopgedtmtvalvyedemnduits. Surgical

i o et o M R Gt R i

Képhatkosatét alisPerguumneuBulnahare § aive Imgltntatic zh d&lahang, o

?awl%ﬁm?l@? N RS2 tB b o vl ved segrents of

\[m'om B, Pamemsanpile, rephdementyiRingatndis &lsesiy adtlavdilableas by who

arret r of about 22 mm _[ 0008] _Unf ortunat el
a‘gi%ﬁlaftﬁctj SRE! s Fﬁl@“‘ﬁ’lﬁ %ﬂﬁgﬁg}e\r@r&?@f faible s soments
F et WricSaraple vcaltu ﬂyﬁ&ﬁmlzmahﬁﬂ@oﬂly Ghio A/B&thétérCfaBdut 22 mm.

outflow tracts that are larger, than 22 mmin dianeter.

081 ¢ o dindorringisly, mapy patignts Fepirpg RH{IRaryVARPIAFFHENT are

BB 204 Shidardt RS B8 Bight " RASBAIR Ao BhG thht@RMafgePfhan 22 mm
tetral ogy of Fall ot éurl 2% i nfancy. There are other

dndigmeter. hidvesauld have resulipdelor exaguds, iogHhaving Rteviogsly gpdergone
Qﬂdﬁsfa{n%rtpﬁﬁﬁ trepail;twI ﬁe»traN)E}? Qf“lsall\ﬁﬁllu\fﬁﬁ% Mfadc§PTRGE TR YRr causes,

havi ng an er mmon thelf dianeters,
havienst, ft)lyq@n geyl rmét 'se@wrlbr qutflpvsitraet dlussiverounvalydare

’Pé?)tla{cgrﬂe&s, having an upper limit of 22 mm on their diameters, cannot typically be

securely implanted within these patients.

[0009] Thus, there is a continuing need to improve upon the devices available for
heart valve replacement, in particular those including venous valve replacements and
pericardial valve replacements, and even more particularly those that may be placed in
patients with irregulér right ventricular outflow tracts (e.g., right ventricular outflow
tracts that are larger than 22 mm in diameter, or irregular in shape).
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[0009] Thus, there is a continuing need to inprove
upon the devices available for heart valve

WO epbaesnent, in particular those including vePoUuBS2009/034949
val ve repl acenents and pericardial val ve repl acenents,
and even nore particularly those that may be placed in
patients with irregular right ventricular outflow
tracts (e.g., right ventricular outflow tracts that
R EMNLAOSY THEIRWERBRONM | N di ameter, or irregular in
shape) . SUVWWARY OF THE INVENTICN.%OOlO The present .
i ROROht i obhepresentdasntion ripvdes infindipderyedicergloyicesauseq, ks geplacing a
A SRR 1Skt Fa1 PR khd RPahR B D piRRhryMRhrY Saly@ Eheliffundibular
particular, a pulnonary heart valve. "The infundi bul ar
rredngeiedevigesmascles deliyerbd thrwigh percetaneohy wangtrthstar daplanietipngo an
SPREAE Rl dr PRACARS bl T Bl RS, B BBt Bl lflble, and
duié medpariyabtlethatagmérdy ef theodhwicas are yndepandéntlyleapandable with

L T e R
Rrpetieardibl heart hlee ond vhbvbidBegntont 6ftbuine fugiyy veigSfof éxamplieaml are
perjcardi al heart val ve or a val ved segneni..of bovine, .
Firglafs B peipspricRangedow Gieh oneaamRlgy Hpsitop, Poyract t s
rcofitinpM&8 thak the lpadsert iivieh@W detia€stmayf i8¢ 1u@Xha2 |c6lapkiBle valves and may
addi tion, however, jt is contenplated that the present

. It 1S
ibgvaplpnigdingpther apatorisal sitecin iedodY-her col | apsi bl e val ves

gos1 1BY ADBenkPbfABE ¢mbhdiRtRE bf ROAERA MmPntidh iBatithe deMRes may be
body. [0011] A benefit of sone enbodi nents of the

e becagek thiopghom eqthyicrita a depired anptompie viteand mpyyexprand dthpyieynegd for a
1RfIEUAGY efba i@ IHRREREes! Delival§ ot AR e SRRARE Baiftloh ?iﬁi}ﬂlzegmé
expand wthout a need for”a balloon to expand the
dalkineessof tvedelivery gyssm,dehi¢hoeas allgw Fo gasiex insattiop end removal of the
AL zes the bul kiness of the delivery system which

can allow for easier insertion and renoval of the

dedii2t e s Aro@e1 Bdnefinafitheprespeniefdntionds tha exodulestyrif the devices allows

i ention | at, nodul arity of the devigce | O .
GG e of BRlacB b Rlpad ot mn SRRy, SIS e dovices are
iabld e eondernit thyre closelg to drhieregldatiimplantad sited [egtainGe grdiftsosihe devices
nore closely to an.irreqular ipplanted site. Cert ai
Sy e S rerd G ne e apd PR aSce i, shisnand ledethen. The
lcawieers ﬁwgm{qgtag nfvel whithéh tﬁeﬁliqﬂeﬁﬁedglﬁy dﬁﬁl@’th@éhnﬁ_ﬁkﬂcﬁcle, anﬁi still
engt hen, evi.ces are also aple to nove within the
CAHPEM fodhe T ‘E’t‘iﬂﬁlﬁenéstal’i@“]&’ég"d‘ileé(lfe%ﬁfe more et | |

(C[IGUIBP I MAn@thehBenke P faRY @FHiced & Ehat e daviERTylbe chbipsed and
evices are nore effective. [0013] Another benefit of

frnesiiensd afier pagtial deploymeat erchartiab expapsjorh el s befisdigidl if fds

A6RAShdd ARRE ety §igeP B delidbry S8 B Df MR eviREs A thd &vice is not being
expansion. This is beneficial if it is determ ned

alpesdrpreehi yIhsdayjes may thee be teeroppessedriad sfovedhie adeyret degation.
t{(ﬁﬁh] th efeggﬂﬂt}ﬁe? bé&ﬁpgltthob &8 of the present invention is that the devices are

easily explantable. The stent portion may be peeled from the wall of the implanted site,

collapsed, and the valve and stent may then be removed from the body.
[0015] A further benefit of the present invention is that drastic failure of the devices due
to fracture of one wire or a few wires is eliminated. Since the stent portions of the devices

are comprised of a plurality of wires that are independently connected in a plurality of



pl aced correctly. The device may then be re-conpressed
and noved to a correct |location. [0014] Yet another
whemefidds1df t he devise of the present inventi oPCT/BES100€034949
the devices are easily explantable. The stent portion
may be peeled fromthe wall of the inplanted site,
col | apsed, and the valve and stent may then be renoved
fromthe body. [0015] A further benefit of the present
16048 Ms! 10 Phel fBboric eI Ashirk 61 bl Witd & aQbw Witgs ARY h6QRuUBe whole
to fracture of one wire or a fewwres is elimnated.
devieetotfiid st ent portions of the devices are conprised
c[601@] pl % th quthé}fbel‘ﬁ;‘ t%?sotrr{baémb%ﬁﬁneh{é depg rﬁ%ﬂt‘idrﬁﬁs that the devices
connected 1n a plurality locations to fabric
forayriecluderfoaiungs ﬂ_aafcn‘llowﬁhe «hvrces torbedochtsd/uging @sordsyesy, riertexample.
s
SR RobP YT s Bfcdunl B he geuHSr Bl ik ok e iRhion
tpheposkByi ces may i ncl ude features that allow the

es to . | qcat S|n 0or 0sc .. f.or .exa

o Ayitiop TR oh e mpoieRB ERE atifs i SUATDE Seyices may
asclwie lnhateialsfthdat atein€midrélal] préVe@aﬁlrcﬁﬂboplbl,raﬂ@ sififer n{cﬁﬁﬂeﬁ}r reduce
An additi ngH benef. i enbodi_.nents of

t of
ok Saoy 8 Bttt v BE Trvadse B Pyt i vessel,apd
@é@e@smeralsﬂceBf@jecu&fﬁ\twaevtoag onbosi s, and either
i ncrease or. reduce tissue ingrow h. Such mat eri al s

490181y  Haothsybemefit efghegaressat lp‘éqnﬂgléeabaéale stgntpogtienyapy later serve as

aNshd RasSit /g 1ﬁbﬁﬁ‘lﬁﬁ‘olp(§f a1k Ad NI Drohetib Sal9€ VARGRer valve may
%0018 Anot her benefit of the present invention is

p delivierpd psteatanequsly o ha inngylumen of thg dewiee tha igalreadiyimdanted.
?faﬁ9 or ASkifsCas F;cht ofﬁfigk n@hiv@ 10%“13 ?BJO%B&% Vafe QEs@mbly One

pros hetic va . er va el1vered _
p@bwmn@@mngsest aratlialy sqifﬂeqpamdahb rstenff configureibipi e pandtie bear against

a%vaﬂlc{f | nve *ﬁl%egdand[agglégl]taﬁt’glgllg k){o?/ t?csxg%th n%l}%/ahcﬁ%eter the

resen on 18 a ve asse
evaﬂiv@ meg:nmumedqnsldsﬂle steat; waeieal the/digiebtbr eftimastabt b greaddraimn the

%io nf \Fg Eﬁ’g ﬁﬂ%{ﬁ‘ﬁé‘%{ﬂ h;[%g ﬁte{al{%?a}g(‘ra?i{r%%%e £ %l],lrgbj[yhgwues The plurality

‘vbﬁ{vltgs mh;ﬁ@dnﬁ@saa ghateniel laring tshepe \n@dmoey, loethe ?IUﬁalgﬂﬁ beelires may
I NSl de thne te - te 0 t Sten
SRR R SRR stebeit, TherplStFs oF Wets T8, i ulas {fshape

aﬁcembluﬂraypmumwd,f?sﬁmaomﬂl Berts) THe SthusbidhEendsTih qlep&wsaﬁaﬁmve
Wi res nay nprise_a naterlg havi ng sh%ﬁe nenor.
Ao}

6+ffeﬁ‘i‘é Sigesy |Aé|1?aFEF°’6‘F ofihe @3y OB RIS aaleﬁf ?ogﬁswﬁw% At least

dbrhé &ff tﬁ@f)lufﬁt}ﬁfﬂvﬁ{e‘é are ih 8 pBinticAddirt X o guiitios: STH@MCI@ @hay comprise a
circular in shape and i nclude a pl uré?

aiddie portian aye}wmaﬂﬁedlgmﬁerstb@% lendhpastiens |t r%qﬁ@%tbee‘salve may be
FRYnR@HEhE kfid B¢ fitlior | AR StenBhay EdFriss 2 MRad¥ pdrfiéh havin 2 diameter

plurality of wres are in a nested conflguratlon
prchend pogians Bfereohmay hasedarersd diimefirs inglirgetions fpveprd the middle portion,

BR4 Ak A% RAY BL mSRMEd BHAGidR: poltlth. The BfiddPYorfiHRLY BEcylindrical

in shape. The stent may comprise a plurality of wires attached to at least one piece of fabric.
The middle portion and each end portion articulate with respect to each other.

[0020] A second embodiment of the invention is a prosthetic valve assembly comprising:
a radially self-expandable stent comprising a middle portion having a smaller diameter than
end portions thereof, with the end portions configured to expand to bear against a wall of a
native body lumen; and an implantable prosthetic valve mounted inside the middle portion of
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m ddl e portion having a smaller dianeter than at end
portions thereof, and the valve may be nounted in the

wore@dhesepdrti on. The stent nmay conprise a m ddPE&T/US2009/034949
portion having a dianmeter and end portions thereof may
have tapered dianeters in directions toward the m ddle
portion, and the valve may be nounted in the m ddle
portion. The mddle portion may be cylindrical in

Shaqént. Thesisidt 813Y cOBYrie APNThIHS oﬁwﬁ’ésu Tk !pIuYalg of’Wﬁé?ﬁnay comprise a
attached to at Ieast one piece of fabric he m ddl e

relity of diffgreatinsferialy B@rpﬂqra}ﬁy af viresunast ke oicwlar lrlébarpé @pd include a
(B Br GRS " Tl ARG b RS vETRRLNPRY e, Uik plasality of wires

fon 1s a_prost etICV Ve ass yCOprI‘IS
rmagdi ceiripyiseseingteral rhawumhaee sewaty. dbeped prrkepsanayihdvid fepered

N

sbape. dhestastmay mmlphseoef plarahitytoif webawhyhdduneﬂpasamb pme of fabric.

Blg;gltn?l@ abl 1? ngr eél eéﬂdgﬁ?\étﬁ)ge ﬁeav drglﬂ)%% tg &ac o er. gg 1east some

pblftlfeqilurﬁlyty of witky £&in ahieeted botifiglitatiyn. OAt ledst &BnedYthe plurality of wires
prise a pl.ural of different materials. The
élﬂol"g}'t(bg‘“%cro@ég‘%ﬁ&?nbe circular in shape and

l[mzhyde AR eFBbdiménidf theiekent idveatiSei d prdsthetid Palvé zfs@éinbly

may he sinusqidal in shape. The plurality of wi res nay
&ewawg% aaaallyariEskmdths ae@ ﬁ&rﬁ‘guwéﬁ%?@andm)é)e%amst awall ofa

R@fivd RIS 1k, m@m% L BRBFSH qi@n@ﬁ bBwirsy; dhd £5dabiUne f fabri
tO\}vard he m d enpoﬂl?l ong by Wr 0|rt|or§1 rrayplt?geo one

&9 Whish fhecalirality Oﬁwaa%are rivehest it naplagisg prasghete valve mounted
Rhsitieahd {t¥nt C\Lhe dlgfhg 8 thﬁf Bf"glrésg)f e PRk nﬂﬁlﬁdlpa'llg %Epa‘ﬁfiable and

fabric. The m ortion and each end portio
apmpresdible prowiding theeaspenhly with ezdhlantyh dhe plwalityeelsvires spmprise

rcyﬁlg}%vﬁ)és ll’lgéﬂlé Lﬁltu%hgy%t{ terdsHréun ]drﬁ%e%u&?ﬁfe?eqxlc ?f the gircular wsi’res The

urati t some o ura
@hﬂallt}’l oﬁwmm matyﬁeon paestidd cofiflrgfionat b pmnt-toaﬁﬂﬂt]coﬁigukatmd ora

i nvention.

SRS EF herfor, TRE REE el Fs g RPRS ot Pl B spememory
stent configured to expand to bear against a wall of a
BRIERBESORIPITONIOETHE DReWENGSNt conprising: a plurali ty
?@oz&‘lpr *The %{‘e‘éen?‘nvex%%%tmﬂ e ﬁPrt Frexol dl_eﬁ "’v‘vt%%(i]; rgfe}e%cé’% oz

e plura Wres are a ;. an
lapfEnded Eipres, mhenetﬂifktel sﬁuctmie\terefmam toetﬁy hkresmdmalsl‘throaglmnt the
wherein the urality of wires of the stent are
isﬁv&fe\?l‘”&‘yﬁ’lalnﬁ b0 dabl e and conpressi bl e providing t he

qmnenbl FIGH 1 B arpeipdotivé Viyw ol iifinfhdibwlhd tducafdevits, @Baccordance
circular wires having a plurality of bends

%‘prl se
(EPTESHY IVERnf er ence of the circular wires. The

po02ap! i tFYG.Of is Whid€ Sie WY the Srfhndlitulan R R d&ARTf BIEr.at | on or
1[?{13(” nt-to- OI nt configuration or a conbi nati on

Peof FIGnds g endanisy infindibalan feyice of IS sleand 2;
mﬂ i alnd[? apik 9]91d§bi@9%f m&ﬁ%&@%&@ﬂﬂ&@%@% withifhe

The present invention wll be further
@s@wmrwmﬂww th reference to the

[0027] FIG. 5 is a side view of an infundibular reducer device, in accordance with the
present invention;
[0028] FIG. 6 is a perspective view of an infundibular device, in accordance with the

present invention;



appended Figures, wherein like structure is referred

to by like nunerals throughout the several views, and
wob@paoss1s [ 0023] FIG 1 is a perspective view PET/HS2009/034949

i nfundi bul ar reducer device, in accordance with the

present invention; [0024] FIG 2 is a side view of the

i nfundi bul ar reducer device of FIG 1; [0025] FIG 3

is an end view of the infundibular device of FIGS. 1

6{!@'29? [ 882615 afsldSvied dfﬁle%ﬁhcﬂﬁﬂa\f'd@%é&ff 16, &;Rhaindi bul ar
reducer devi ce, in accordance with the resent

i[AQ30ht i OFIG. P pER T viewof the infindibylaridevige eGFIGH. Gand 7.

i nfundi bul ar reducer device, in accordance with the

eS8 ED BRI, [0028] FIG 6 is a perspective view
of an 1 ntundl bul ar device, in accordance with the

dPeHdnt With eafereens;i¢ be 2gempringfigusesawhereia like eqmpsmenth are

i .
R na NI ool abige Ml o Jedy e
el IQE@@ESGHCI@Wmugm@BQ ]suggbmd ryethemghiple endotliments.
a%l%%pglgﬂ%\;d?ﬁce]s a%gcralﬁ%d}%r\}q‘g eJﬂ%%lah pis uulé & ?\E{Feﬁ t%c? Eiesvwes may be used
ith huegdmiatlocators pthentaib the &ﬁfullkﬂbiﬂﬁﬂ,l‘ sualm:h thetight edltdanarmﬁlow

ot et BESape T e TR Bl LD o il

provtheric héw atves diddmplanie i we ﬁghttvbﬁlndﬂa/ﬂ cﬁleﬂsomt biethe

u om c | ocat|jons other _than_ th

ﬁﬂﬂbﬁﬁﬁmr PEReN A8 ch faviFisghie a\l)gwtr?nlicamsm valyes peslyas
tp'éﬂé‘drdlall'lﬁa@ tvil%s foP &l ply) ﬁa\hﬂg Q§mzﬂﬁﬁ&1a1tnbl€r ﬂﬂ@fﬁ!h% diahRter of the
particul ar e devices allow f orﬁts)rost hetic heart

Daplaed sl e utb?mgah’re@@quhr pRdoitigeR) 1o kerimplenig.aFowever, the
Ql@%%s%@’n&ﬁl@f&s@&se& b éhG\;JH Ry BE LD for ifer BHI&)Q% gs Wi such

devices is to all ow rep acenent val ves, such as

(#0032¢ ar dFhsiderieesidisclpsgdase benpBeiallxeonfizured sugh thajthg devices fit
3%?1' 111 ?‘?egqiaﬁ%{{laggd L&h@dﬁx}l hﬁleqﬁfﬁﬂﬁﬂlﬁﬁr rgcli c %vicgg% @ﬁgsegt

. t ‘ventricu out ow tract
iinHehten arel premmaﬂeasitmmadie vélé-expagdabls: dh h@dlmlsthe(dsﬂdes are

%@g%?,%%ﬂﬁée{a\?? glélgaﬁggre tI se grgénsgl (?fetﬁ) u('ie‘%gg $3re %ﬁ?tpé’veha independent
Cimﬁibir ghiligdto&napdnd tihinoteh elhiiethecdsicks dre qu Ito ctolnform more closely
d f bul du
T R SRR R Bl Y s o oo of g Gt lows
ldefeaént peniens| of Yhe slevitesax pranel adth @espdch toadld |ah¢tmi ,1n tnlﬂer to
devi ces ich nmeans t

dul ar, f er
SEp R PRemyayir eGSO A B dupe a cardiac

cycle, for example. The feature of the devices that allows for the modularlty is the
plurality of wires that comprise the device. These wires are preferably independently
connected to one piece of fabric, for example. The configuration of and the material that
comprises each of the plurality of wires may vary in order to provide additional
modularity of the devices. As a result of the modularity, in particular, some segments of
the devices may expand to greater diameters than other segments. Segments may rotate
with respect to other segments. Also, the devices may be able to shorten and lengthen.
Thus, the modularity also allows the devices to better fit in an irregularly shaped implant
site and move within the site during a cardiac cycle, for example. Thus, the devices are

more stable in the implant site, and are more effective. The better contact that the device
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in their ability to expand and nove. Thus, the devices

are able to conformnore closely to an irregularly

- W@ bhapaasl ipl ant site. In addition, the nodul arP@lUsd009/034949
the devices allows different segnents of the devices '

to nove with respect to one another in order to

accommodat e the novenent of different segnents of the

i mplant site during a cardiac cycle, for exanple. The

f i@ tlith @heOall SIRASRWIFLSite! 1h8 nodd SIS thE QEvisd TS il MRElbitetvhith
is the plurality of wires that conprise the device.

m%‘éeéts\m%é]"‘&?fée‘ﬂﬁsé?oéla‘éﬁlle)de‘fl%lependent |y connected to

00633 eCﬂe%ﬁntfoﬁMén%of b, rt%érﬁ MBJeftion @crg)gﬁ] Eélg\y by I%tﬂoFﬁllteﬂfied to be

and the material that c nprlses each o ['ura

CﬁXthtng;orﬁgymytahg/mywtlgn tiethe procipy owhsidisdehdd in tbqn folllowing detalled
g&lpﬁ{)ﬁ t Katﬁér tﬁJ]e?n %\{lll Gifshre é%%se% and %%IJCBPCO({ o) tﬁ? thers skilled in the art

no ari ty, In ICUﬁ Sonme segnen ofatﬁe

dreayi appeciateyand mpdansiaﬁddhgpmmtp@s agd pnetmes of thb present ine¢ntion.

nt egnent t at.e ec her
SEOE " SRerBROY o P, T 38 Rt aL BARE B R aBDR ana
| rogtides w1tﬂf|ﬂuq)res‘eiilﬁnﬁmd¢ﬂ &I slhb\yn aTlSe.Omﬂinth\Aﬁr teligcefl@iceas0

to better fit n|rr sha edlnp nt sjt
SHOPHES @ S&hffﬂm S“‘sﬂtP ?‘ﬁ%’ 218 ?‘ES‘P’QEt € |partiop 392

e()&iamswlﬁmd’m;s the devices are nore stable in the

ant site, and are nore effective. The better
dB%éct Thednfupgjbularroducerflevicgl 9hisprrderally compressihle to be inserted

vt at¥er ahd SepahdiBleBfifa ﬁsﬁéﬂ Bod Phﬁngﬁ‘ VichEs iR 1ﬁfﬁn&ﬂ;{ﬁum or the
site, which pr eventsﬂ%ar aval vu | éaks around

daht veatriquiso gaflowracte e deviesrkod lmrefervélymekf@émndable from a fist
| Beed JilQﬂetglet%%rsle&ﬁq eplggg cﬁ’d@fh@tep of'heI Ja£0 ‘ij@l shflo El%ferably
exhaustive or to limt e Invention to e Cl se
fragdirar i exphusiabidity, meating uh@u dilferentgeghadnts ofdlt @emc 19(niyon.

Rl PSP B S SH0R00 SO LIS AT e o

wndedlﬂ’elam@eghmtpmbmmitqbé with sspkcptoaath atbe and/ot dmasqlh@d:@ﬂtte

nt I 3 4y qr él e 2 (rel{r}‘%’dc?,lg" \?A)éexp?fldglg?%'r % él??cdgv\ﬁf {qp allows

tt]medepl‘oe demto fitriw emirtegilarly shapdddmplantbkion sitef (8.19q kgt ventricular
&fcer %evice 100 conprises a sel f-expandabl e stent
63 MofrY05 and a repl acement val ve portion 102

([003%] bl @nbfilefHo®e self-exjal@dl] and o dulaf, URktddig 1 09 is hRAUSRY formed
%ew ce 711'-’80 i S %afsfferabl y cor&ores& ble to be i.nserted

o LRIFFOPEt! dird [ Ex parfacthireed g ofder fog theesignt pegtiphifp (and
|sheBRtiballp HERredbs @nt*s bf e stk U 0SB Ahve MSﬁécgé'ﬂ)anded

ventricular outflow tract. The device 100

GPefisaraiiony Theplpraitipf vl &5 showkhalloy ithesteng m@rebPS to be

dbRpRELH tJ @?aﬁﬂﬁ@& QR 8Rd ar98sh AiABYKS Qhe slanCrodEbit e 40 ed

is also preferably nodul ar i n expandability, anln?
expander ¢onfigwationsmgpegiease Gom cpmprgesion: eTheG0repalS preferably

' m%@gﬁ t(J!f ¥in pgentlg %Iﬁi ttn'—:ﬂ: gﬂ‘cuﬁ&&%‘&c@ das%hg\gﬁe fanIGE 9- 3,

a secon enl ar ge dl anet er
which allow for the compression and expanswn of the stent 105 with minimal force. The

shapes of the wires 115 may include sinusoidal bends that resemble a sine wave with
rounded apices, or the wires 115 have a zig-zag design that resefnbles more of a
triangular wave form and with sharper apices having a smaller interior angle. The angles
of the wires 115 may depend upon the diameter of the wires 115 and the material
comprising the wires 115. Other shapes of the wires 115, beside those shown, having,
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such different segnents may rotate with respect to
each other and/or cause the device 100 to shorten and

wo eqogtibssms Such nodul arity of expandability ofP@T©ES2009/034949
device 100 allows the device 100 to fit in an
irregularly shaped inplantation site (e.g., the right
ventricular outflowtract). [0036] In order to be
sel f - expandabl e and nodul ar, the stent 105 is
Fffneécxﬁlrnﬁfél dﬁffgl‘éﬁﬂ'ﬁﬁ e ra?l@i‘e@arﬁ‘ll dﬁﬁl%lefstoy afifes\Mré 8180 é&l@étﬁﬂi‘eﬁéd by
are shaped in order for the stent portion 105 (and
dheeprpdentiaveniioni f f er ent segments of the stent 105) to

] I
I999) 2 558 S AP0 PR el P o o
cmdpﬂés&wd;DmmamgasawaaMampbwdp§haﬂwssfﬁeh0émdph¢@@y0f
av!nlr 0%5 Elrlgere ergbrit ()tn(l%adr ei%ala r(]:nt hgd lge(s){ui) 916e 304 %qn FIG. 1 that

confi guration u%bn re ress ion.

lsilﬁoqjide thereadd and ijoind theiﬂ Howe\relr 8813 Ofmtanplalsd) thdaﬂhe bieis d»ﬁ the

ar.ou thejr.circunfere as .shown -3, .
feéﬁij% Jouied {HB s BeFTHE TS é‘%ﬁ&ﬁ%ﬁt ‘%ﬁ-’ﬁh‘é“g or

Sﬁeﬂﬂiﬁgelqﬁ5oﬁlwid’s 175 ®igeMer)f orce. The shapes of the wires
15 nmay i ncl.ude sin égldal $ends that resenhle.a sine
%r lgde

d&Qﬁél wi t e Patss dbyprsisrablygnclgde sippsoigpl bgadspigmd el o

ZhBurREENEE HaGh of M bintRRBNMRNES (o BIhSr hhped, atsfdhs@ﬁkﬁéti zﬂibve) of the
wave form and with sharper apices haV|ng a snal

ivfites i Dinchides aa apes andiasghesn, die apirss of ﬁiaé%WHél-’hﬁ*?y %Péb &pffact
WRRPext dtan diiaddht Glre 015 q.t:‘.ea i%lﬁtet% _pbim élﬂ%ufaﬁgn)mlﬁﬁfaﬁ{lely, the

conpri si ng the W res her shapes of the w
Bingsoided bendle mali dise v Hellav, on ansestn doekter andaif met comaﬁtfe@?le@fber

2 o%ﬁ%ﬁ‘é’l earbqggtgig%gﬂf éﬁ%ﬁf It ﬁfals@ leﬁ&ﬁﬁlaéfl 818?%?&1 that adJa?ent

ate € present inventio
tWi@s withined smg}e dn‘vwmmaeé.laﬁelcﬁffclanmuefbens alb Blyusoldabhﬁnds aridrapices,

C nd Fxgtefc}% tlct,] so a{] SFthe g.gi% e% W%rg { Q%{ ha%g ?81%3 a gél‘ﬁt—to-

e ®end urali
\porne Soniﬁkﬁraﬁﬁn‘:‘mpr mﬁmrg&bhﬁgqrmoneﬁldu&s possblectv ihaypedcombination of

h h d
ol o SRR dlforen Fonfle R BLIRTES 1 pgpeh as
&lﬁbﬁ)o&ﬁd&pﬂlﬁtb ?dﬂﬁgﬁ‘ﬁhﬂi(ﬁﬁi‘nal}& Iiétﬁtmgﬁﬁnﬁ@rﬂﬁﬂ S réiﬂltaﬁl&lfferent load
ot 0SS e neans or. a ac ul n

ehﬂﬂgn réﬁh% angfongy 4t the implanted §its. for ?xaﬂ’t ggaag i 1\% Wlils
hﬂsﬁﬂ%ﬁe&ﬁ@ 1038 nbrd tha MER tBdt BreSohitRled DRk gs ia @@uﬂlduhbtﬁmr

ci rcunf erence. Each of the sinusoj dal bends (or

spafisarationsThe;differend genfigyeiians ofthe wigeslilp gay plss all‘me ri\f%%\t

MbvREt of AR UeHSe. SIR \e&bmﬁm 6 ARIESSt Bno@RGPHWWIRs 158 RYa
each contact an ape an adjacent wire 115 (i.e., a
@U&WK@@E&

pesting corfigyeitiap, ¢ e gbly to shiortent ansklpreghop. t he
%(ﬁ@ O q’@éfexgﬁls}dlflf Bﬁ)’ahltﬂ Syt 115 9&141}9’1% a%aterﬁ?&‘tmatenals that have

toget her an not “contact each ot
shape memory characteristics, such as a nickel-titanium alloy (N itinol™), or other similar

inert biocompatible metal or combination of metals. In one embodiment, the material from
which the stents are made includes approximately 54.5 percent to 57 percent nickel, and a
majority of the balance of the material comprises titanium, as such percentages are known in
the field of medical devices and surgical implants (see ASTM designation: F 2063-00, for
example). In the prosthetic valve 100 shown, the stent portion 105 is preferably formed into
a desired shape and made from a framework that comprises a plurality of wires 115 made of

Nitinol™,



at apices (i.e., a nesting configuration). It is also
contenpl ated, however, that adjacent wires within a
waemghasetevi ce may have di fferent nunbers of spPeEsi00H034949
bends and apices, and therefore, less than all of the
api ces of adjacent wires nmay have either a
poi nt-topoint configuration or a nesting
configuration, and it is possible to have a
3@@9 | nat RBoQibiIdRE fevi@Nbd %Jﬁlaha@fﬁlufamm%%@\mﬁ%lthﬁhferem
fferent conf igurations of the wires 115, such as th
potentl 13 eomppsising defément gatesielson m@puiaﬁéhwéléfﬁliengnatenals may have
le, different
SR RTINS LR AR 0B or i g
strargﬂisw,f theopess 41 2mapiasels lrwoinle wdiesf I3 @mamimme allarget onp swaller
dh ametter tt Qa%g)&herﬂ alrgsg Ll 8r? %)%ea%ltg?e bnlehemcogdasen{ may Ginclude a more stiff or

mgnf wigeimatetialrfsr thé wirbsesuwonmﬁnglﬂlé Vﬁi’aypcﬁﬁﬁmofahé dewice, in order to

di fferent nt. .of the device .exanpl if.a
S e B SV, B S rs D Griics HORFdY iy made of
Gié b1 kia®ial, iherdel e theerBortivhs @3 odfdr@ nsdie Elosdly @Nkk anatomy
| engt hen. é0039] Preferably, the plurality of wires
I’fﬁ‘ed‘B pRdd Stenpterial or materials that have shape

Iy CI}E@ E)ﬁl@a{l% bSYir&sI1 5 DHENIRS 08 Al G166 havel did¥bnd Rdnfigurations.
alloy (Nitinol(tm), or other simlar inert
Bopeample: thsveresd i himayhave diffirens nimabersef sipuseifal bends op e amplitudes
Fbed 'b%tmaytcfi‘@ermg(ldrﬁln E&rﬁ%@u%h&fbftt}tbew%qqg 8lsé'Eéntributes to the

made i ncl udés appr oxi mat €l percent to per cent
miagiklatity efilep devieal o). i Koy exﬁmnlh evitsa [l Bhwith sifusoislal bradethatdiave a

, i n
SRSk ALY 60 VEASERL AR, AR P, e
(coxfiguiEipivioliths ngreal 1 0 as well 2068 n@aher bﬁwumddﬁpdnd)the thatetidl e
S meIt‘lsr}rg% & w:;/rglr L an]iaoyoafllslpeo\%n g% }npogr%ertt ecgotne ant Io%rcligs}lo ? nloﬁulanty of
fdeaaemrfsr 4 fisén gphigatioses a plurality of wires 115 made

| ti | (t 0, It is. i bl e f t,0
b o 10 Sk 4 oI b iR 238ere presiy g forgiet G
gﬂlgf%ea@ﬁmthaiamgmeﬁl lhfnwhanu #imtﬂﬁbﬁ%m:ctﬁe cdnter potht kteht! 186 aloh$ &s length.

| erent. materjals nma ave | eren stren n
USSP & EFTRY 1 Bﬂ?‘élqloacﬁ?}H‘BP%t‘?Stafe@?ceffﬁ%t V&E«? .Pe’émn%&1 (id! 5 suchasa
AP uBulafidif, @ pRAtarGAINRRAE VAISe, OF othbioNbpstSe valv@, R ¥xample. Other
result in some wires 115 exp and| ngelto a larger or a

biedsical OThrasHatie Hak RCR RS WY st ppEgon Q2 hpying a size and

@H&e%ﬁ@%bﬁﬁﬁhat@?ﬂﬁe bmhpgﬁlaanﬁsv uath%a $n1§3FI(§ i3ginebuiles fie
material for the w res surround I ng e val ve portlon

orclisive cldirersccmaniojelieportiondPai § Ponrpplatod it my of the devices
M?m de ?ﬁergﬂngre%}%l{lﬂl %g.\dgg suul1 g ré?) \éérﬁ&t WEYe ié&ﬁl)
W res ﬁH exi

e materlra In ord
t{e43knd mepnablmml;e wares birdf of itha inyangor hrg §@’mﬁd iirothein desired 01rcu1ar
T I I
%Ea%te QY algcgarég?afbll}gﬁ{:llﬁ@ég%g%esﬁf‘eh %1nu£09%f' av]ave d}Pd?t}ng %% nllétl)[od of
mmﬁfaglureﬂs pwefesred because if wires fracture they generally return to thelr earlier

(3

configuration. Thus, if a wire is formed in a flat configuration, it will generally return to that
flat configuration. The straightening of a wire in a device may result in failure of the device.
Therefore, an advantage of embodiments of the invention is that because the wire 115 are
preferably formed in their shaped configurations, if fracture of one wire does occur, the
fracture will not result in failure of the device as a whole.
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For exanple, the wires 115 may have different nunbers

of sinusoidal bends or the anplitudes of such bends
woregpododeier . The varying configurations of theP@I/D8209/034949

115 al so contributes to the nodularity of the device

100. For exanple, wires 115 with sinusoi dal bends that

have a smaller anplitude may be stiffer than those

wi th bends having |arger anplitudes. Thus, the

Qo4 JUrBkisRR Sktidn® 5\ B etid® 100281 WELdns@sttibh End WoRB ration

of wires 115, and the material conprising the wires,

B3 hergmdesgribed; profesatily Has extremely goedilexdnlity | diersiqngl siability, very

%?n%io{hesQrng%g, léll% Bﬂ%ﬁl@\%{h&e&)h&%e&% aBQ@mtﬂﬁlg} %6&htigue and corrosion.

appl i cat1 on. e wmres 115 o € stent portion
110 length qf thefstanbipdrtiors Hifpmd be edjndtédyprdesigred By abiyipgdlr mumier of
t hat entral. | n 101 ns. th ent,er .
PR 2 f iyt il TR, it ASanl BB 1 1S CMARE 0 harying
Tffter fatmoasob detvases 415 apl acegernt viabive 1pHad disnssed 2bovel The

SharRe 3 Gy e O uPF nbsiin & ot cPalSl S uRon Rl
bﬂﬁﬁdn@?l &?Hiti@ﬁ/{:@fﬁg&flahgﬁ 'bzﬁl alg’ﬂ Bé&ﬂju@@&bﬁ&lﬁ?sihﬁ oﬂkﬁa&@n’t hiin@ a certain
the sten orrion , aving a Sl .z snape a
alewaﬁ%awg% ZigasyRfthe ‘?ﬁm§a°$‘%’%\‘feolnl§: R ?Swwgﬁﬁsrmngﬁﬁfﬁe

JaildrddUSE inddrsh hid paRfdules bedy A td fisvilefk BeeRRdffetale/ e
portion 102, it is contenplated that any of the

deplapiedonstfdhgreplacemeatyalyrelP2iaat s afaged fahaBry 10%cl udes
EOWS] a IeRLRGHE BEME sé’l@-leﬁg@%?et i 135025 shoRB4BFIG. 2 is one

referably, the wires 11! the invention are forned
iesernplaty shapeswhiel cani hedgseaibed afcazenerally kuzglass slaper Suihyan
el udi N . . "
RO RS B O LR Pl Qs 1N By Ly
ferpendert @nfipeytiqe ehulks y midsiapontianol 26 e is geaarhliyerylindrical in
confi y Ih I f a.wre.is.f i
SRl ST orkl T25 e 20 ¥Ry el ey
clnfthgdisra¢teraf end patishs B0g IOne advagtagd ofethavniddld portiond@$ heeng

ma esult i fajlure of t devi.ce. herefore, n .
Rl otesss hlndthe dfroRlont, 150 50 115 Fngs TR fog R midate
kpﬁﬁﬁuges bfl}?@ weeritel 03 ibhad _e? nagaef ﬂeﬂb&dme?ﬁam%ohmnt(gaiVisible)
snape conti gura ons,. | racture o ne wre oes
§&8ud Yalmﬁie%’%%nf PH’%‘“% Jrlgul?fovtelr$ ity central ?lfl%ﬁnr WhE YFP £ he

deliceReSaFre POIRbR 10DRA% smbller Bieidr tRArthd Rihed @DwHKIth thee
devi ce 100, of the construction_and cagnfiguration as

etsEietic wbectO0ivte beplasedr Hist lyrerrtiarastero e epd gerggns 130 allows
frheSprbdtheiit Wi¥ive BHORHB is@Rd i bRBE Inishoh a MBEIY ERObM valved
surfaces, a low profile when collapsed and an i munity
eaatemici sgerdaving 2 dwmetss lasger thpr dhat effhe replsrenent valyebit smaller

REithERaider R LG g@fﬁoﬂﬂﬁg 1 AESIHRRA 30 ¥re\aRoY¥héWen foltR
nunber of wires 115 that are utillzed, by varying the
dlaredngyelrthat theyf ingepsedn dindeten framorhetsythe endyriontgpne t fegxtend from
f t ' i '

LG EoRlg 16 YO AU Sttt SOIEDhG gl 11 Lol
et middle pottiondd$ bapseddapemting orothe desired graxiatuinodiaraeter antls

desired length of the stent 105, along with other factors.

[0046] It is also possible to vary the number, configuration and material of the wires
115 in the middle portion 125 in order to allow the stent 105 to be more rigid in that area,
for example. Increased rigidity in the middle portion 125 may assist in better retaining
and supporting a replacement valve 102 in the device 100.
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expanded condi tion/configuration can al so be adj usted

by choosing or designing a certain nunber of curves,
wWQ2@aesyss or bends in each wire 115. In this WayT/Us2009/034949

stent may be tailored for insertion into a particul ar

body site to provide for the nost effective

i npl antation of the replacenent valve 102 that is

attached to the stent 105. [0045] The shape of the

964471 eXP@ae qg:bi 65 the &1k pditions F39 1A QWA FrBm okAds iX the WiRkNA5 on
exenpl ary shape, whi cﬁ can be described as a %enerall

Hegeuigr dee ‘gﬁl&’p‘@d pations biY anotsfegred dsassrpnes 183l B dewdee 100.
ag 'nﬁ?ﬂ@é} gﬂ@ am gl?c? e IR dr§w§1§‘l3§ %?@ﬁa@?ﬁ‘@ %dgfang and also
| es

partial [y xpan guration) inc

g stabality oDthe tdévage 1|0§ iyemisrpddnited sitg.| Theomeére spacedous H@p@owns 132
0 t

});Féé e lrgé m1§ ﬂ? If‘{éljgs XI%]% {:@ %Ja er1 % ﬂg tﬂ"a{jeh‘)m%c} I amet

ofiveetich qymtetnpbzms nia3§ .dlffal'f&lt adxfgntaagts, wimbelseandsphdings of the

porti 125 having a smaller diameter than the end

8??132% 130 is to allow at |l east a portion of the

r[l)(lil@] e I Ciodms 12Do0it 1éastone tof te eﬁ@ﬁorh@nsh@b grefirable t@nptise

ace 0 not Vi si .(e.qg., .a. .

n%‘@@tﬁ-ﬂﬁ% ﬁr B, 8% @&4 ﬁwe%?%f 1?%18 5? itich fhe dayice
Iwm deNRER st "ﬂhdl@ﬂisﬂ@@ rabt by ot pRpdde Bbod Y whBSugh
smal |l er dianeter than the [unen |n whi ch the

Shecerised PG apdmgbe gpatpdssuch thabthg logps 13 arpaftarhgdge pr formed on
AhePdTRdr QrtRE of 16 cRMs PP, tm&&amnﬂbb@%3 Bﬁ? P&E&@W fdsbifible

val ve 100 to be secured in place in such ubul ar

&ely loeps, bpweyey othee shapesare pantenalated. me@nﬁntdpmﬂé@ d@pay be
AL %ﬁlgﬁeg?‘&girc}e*}?%?r&g?é t*aﬁné 259 &qﬁ@ﬁeﬁs M@lnYag céﬁhrl&rﬁﬂ{u'r@f

than t e end portions
paatariabdier ex@apler that m@tesai@‘fm themtiaehnienbloeps, 138 gesraltohat

where the end portions
%@g@@?@gg@@%g Jg%lﬂ ’lelg‘%%)r%'i on 125. The angl e at
\9(148h t e patifulay thel aMmtimpntrlbops 3§ ate3Bresdetl ontd ahotben colmponent

Tk P T S48 IeF ni o Rn Bt BT wearS e G ol s e

ahdpgtion 132 diteatevicatd®iode coMPrebded hid atml&lds«nthp dsl'sueh} &stem.

o.,yvary the nu conf ation_a of the
P oo O B P b Al 58 A it a0 B4 ig ittty
pbeutah@iily. 1 Aherh&tives, Bath Gnd p(ﬁ'tlﬁhsl 130 tfagtincAide he attBdhment lops
exanple. Increased rig in the mddle portion 25

rlré%/ on,erepas 142, Qpeexaprle @? %ﬂﬂ%vﬁ’@ syem &13p e fif‘fl‘r‘fgloé? may

6%@&@@%1@ %c%%ﬂ&c@&énﬂob?%ﬁ@&és@ﬁbe@@n@ec[ ?&ﬂﬂg Il%ﬁt
areas of the ends gortlons 130 that result from bends

pplicaon filpdom Jaguagy 23,2009 ditled “afimdibylar Reducerdepviss Meliyery

15 QerRafd REHELE MRthol9” §1§d %&‘Q’Aﬁoﬂé}zd&ﬁmt&ﬁﬁm@@dﬁ@ 6100
e nunber, spacing nE itude of the crowns 132
¢l

&Qﬁiﬂl/ ar yn the éerLQOaﬁhPW lrath s thhendgorions 1 30captet he
??gklﬁgﬂ}l&ﬁcdl%é@%th Fg%éémoecﬂe Shdaks po-lr_tlﬂ)% 138 5Res BRGALs 94 used

for the framework of the middle portion 125 and end portions 130 are not attached to

Pt

each other. For example, the end portions 130 may be able to rotate with respect to one
another and/or with respect to the middle portion 125. However, it would also be
possible for the wires 115 of the middle portion 125 to be attached to the wires 115 of

one or both end portions 130, thereby limiting movement.
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are, for exanple, the nore flexible are the end

portions 130 of the device 100. The invention
weowaeplat es many different configurations, nREHESR09/034949

and spacings of the crowns 132. [0048] The crowns 132

on at | east one of the end portions 130 preferably

conprise attachnment |oops 133. The purpose of the

attachment | oops 133 is to attach the device 100 to a

0[6651‘1 er yrh%.‘;f 188 merihalvE Q@Pﬁre?e%’b eh&dah iwigo00® a pencardlal
npede bl ood flow through the device 100, and may

|1\9&1&V@ae Qi pgheseTyad beee Jlué‘éﬂfs"em ther tapedeseibrd & tb@;abswe cited
fﬁﬂ'nﬂ&gfep Rt SINGdOWRE, B AT fefbnc E vedsEidp cﬂnglz edi Qsemay,

attachment [ oops 133 may preferably r ese
|howewer, diemeatrealy baxrhpleyedh Brederably.cny oeltapsible aeledmayrh@used

J0OPY il Sl 107 (SRR LA ERS, SIS TR Bom o

vatiety iofitnatefids 1rekldmglbmlo@talh enatenals and pdlgmérar E)tehfplary biological

attacrre 0 33, ar alsoc

B R RErR Mk e b F R R BiheiPhimopand

a’t(etlla&tﬁjﬁidtanﬂ asuaBy fr3mboeint JuvirgednOstpdrameqicledrdium, or a

conponent awirein a circular shaevmtﬂt}fr ee

SApSinatign tP?féOfg &1 Sxapiples palymers mghide xpandes KERLOIN'E palymers,

nﬁ)%ht deﬁﬂtg]p%%leﬁl%rlehg %o%i‘@t}ﬁﬁe 199 c&ﬂblﬁeﬁloﬁﬂﬁgxregfs SRthe R4l mples of
ache del i'very syst em_ Such a conpressed

cemedegantarlven] Prusedinghe present ioviention aredesribed i30S tHgtepeNos.

' 6nﬁ9 r7t89 gndof‘%ﬁ)%ﬁ nl@&lléﬁ ltcy Co;(oq’]vxth?crhrh% fnﬁﬁt&rate{? Hér@m %g ‘ijeference)

portions may 1 nclude the attac ops
d0ehdhs 132 repBivementantyt pomibn 402His lattached tod st aéﬁquhathetc}w

q&){fngfg} %Q rﬁ%ycegﬁ?lgﬁe'%&grﬁ@eo&%éﬁé{&ﬂ% paf I%L? ap pﬁﬁl cation

fatthcshdd oithiddinuseny 123, THROABe pbitioh @02 thaypbeisutirbddodhe wires 115

TG ARG Ao ey BakR O PHAP Bo7991 1 .M‘?%B%%@r" i

tréytacdmentcalve Portish owmoi the §te pbitigh 1 @Sare kiRe c@itsnigted, howsver.

130..can ariicul arl articul abl ect to

méhﬁwaff %S fwr raﬁfai DHFALYE ROFEPT O §é~°spri pisb{y R iprsd yifhin

ftﬁ@mmrpbn% b ef ikt delie: 4@t theRentrdbluaied 16énd portions
are not attached to each other. For exanple, the

Q\Qfﬂjor tAlen i HIS 1ol stes papsion 10 meldes enepiecs of falirel20 (6,

QRfEh, ARIHAL btc S vRich Yﬁetv{'flrJSQ%’%tattE@le& BehfBu el Bich &etvifl 115
125." However, it would also be possible for the wires

pIeSweIent (ke fabag|120 pseiforghe storm cambayepokyester kit for sxamile, or

S S b A S RSBt o e o

pikeflhe éamny 126 ehaulfile tiepodwetitdeandyoay ycladqreningher of Chfferent
*i*?d?{cE i f&@rbt%g:aé‘opﬁlﬁ %ﬁt%ﬁﬁ/opﬁ‘ﬁéﬁgs, 1rdg4eR" 104E48b Qftehdpated

type descri e above-cit
that the device 100 may include more than one piece of fabric 120.

[0055] The fabric portion 120 of the present invention provides connection and
support for the individual wires 115. The wires 115 are attached to the fabric portion
120, and may be woven through the material or otherwise attached. A benefit to
attaching the wires 115 to the fabric 120, and with such regularity (e.g., every 1 to 2 mm
along the wires 115), is that if a single wire fails or fractures, the whole device 100 is not
rendered defective or a failure. The wires 115 preferably hold open the fabric portion
120. The movement of each wire 115 is independent in the fabric 120 and also limited
12



Bonhoeffer, et al. and Tower, et al. references. O her

vessel s or donor species may, however, alternatively
wheooermieoyed. Preferably, any coll apsi bl e val vECTrEHS2009034949

used. [0052] Such replacenent val ves 102 (exanpl e seen

in FIG 3) may be forned froma variety of materials

i ncl uding biological materials and polymers. Exenplary

bi ol ogi cal materials include honograft, allograft or

HHRRAM AiBility WF i} wiRNQ9Yt8dif arldlyite BHHIPRoAE k¥R The fabric 120
accepted and usually from bovine, ovine, sw ne or

m@ﬁ@nme@hmh wAierigy sush evmisnhiar Pampleh dYlissmtivat the fabric
?qﬁg%e arﬁgﬁ 5 bl'e WVHQI% t%ﬁﬁaaﬁﬁg w-gﬁﬁlr b me movement of the

ensity po yethy en ol yur et hane, and
cmmb il h&mom‘tbart mlsneoétenasdneewmbp ITégs dfe maeyomeani@fthetwires 115

T

@hape(o\ﬁkheomearles t}nms:aimr at ed her e| n by reference).

I 2 i t ]
HO8RY ¢ TR by BT EP e vty Bt 0 b A and
eqﬁfvémalht dfu{é&nanofost IFer &lagiple, fRMited N1 5lMby beutet Sas Sther ed
ttached within the sten The val ve

or .otherw s 10
ﬁmbmslmffntmﬁﬁ% -ber dligngd BNt 9RO AR ?%dnaﬁf&ﬁqu RIG.
Ugbistfasci2fRIo). Thensste@ Qbnfidimtioallels OEMBR fRRWIIAEHNAE stent

for attaching the replacenent valve portion 102 to_the

dP2 than thernoindio-peint copagutin. dbanesigs conlignratiop sy @fso ajiw the

AbwicdI 50RE bR BV Rned 438 1N REALE MBR hmY¥@l b EbdHas Il tﬁ@wﬁ&zl 1isS
preferably positioned Wthin the mddle portion 125 of

tchfétl%‘hf& peinginesniajso pffect gherfloxibiility apdamotiqnof theopiss )11 ApSihe stent
t f
r i 1%56 ed claﬁf Qﬁéﬁﬁ% OPE‘lretVé’l{%Q 1%5) éﬁd 5184 M te{g&%l% gﬁGftﬁg

, material, etc.
\dﬁwessloDleﬁldaheestaévtlttﬁgﬁb@ld@ncetlh)ﬂdtugitu&imlbfh the wires 115

gﬁﬁ;ﬁg t e[? p(kl;mt?poﬁl? cen(fi &x%(t)l?ﬁ' 35 gfhfcg liheta, %ef &%plgebco%ﬂecpe% a

or e
tdgethar, Hiorgixample ey sﬁms mygletremltl;ddx;ﬂﬂﬁh of the/dibdiFeE)00.

tt .or the c 120
i AF ProbS b sy ot it HR6E endivh B e tatrrighy pgatricular
oatfloivagact, ]Iciivhﬁdﬁhfli @Iltgﬁire@[a? ABmay bé dirsd whiiclwle aidone netsfingh of wires

i esire [ 0 C at. the

di‘% ﬁ’é% Py bton%nt Cﬂ@}e&‘ﬁf@s nﬁlFélbsi’r%Hptghg n‘}b]‘i 3@@ ? 4By gxample,
prfBerrddGR SRr thABoW MY deGicd 006 ioWR1tdraBIIH the hﬁha@lbﬁgslenﬁe right
|nvent|on rovi des connection and support for th

VERITIGHRn pRtElaNy frask thﬂ@wﬁfhr@u%%@e f&rélaa Flécleatst“ﬁl% ﬂeablﬂla in the
ubgcd AW su1PAIdW BPshbBn hdgh W ViRMetiBE POoRitione

material or otherw se at ache A benefit to attachin
stinipg thedeyics 19Qythrayghaus teicardize gycla nHovigven itgyeantemplated that

rf(ﬁgﬂllféfl'éﬂtta%f%ﬁc%ti&ls’ dift¥%ehtambuh@ of ﬂ%lﬁ{yQHzQ/ HeRsitdd! §fe devices,

a single wre tfarls or fractures, the
Wf@red@qy eeconfigurpd withyany combination of wire types, materials and

configurations, in order to provide the desired amount of flexibility.

[0058] FIG. 4 shows another embodiment of the present invention. Infundibular
reducer device 400 is shown and includes a valve portion (not visible) and a stent portion
405 that comprises a plurality of wires 415 and fabric 420. The shape and configuration
of device 400 is different from that of device 100 (FIGS. 1-3), including a different
number, shape, and arrangement of wires 415. The discussion above with regard to the
components of device 100, however, also applies to the corresponding components of
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rendered defective or a failure. The wires 115

preferably hold open the fabric portion 120. The
worpaefressts of each wire 115 is i ndependent in tPer/isiond/e34949

120 and also limtedby the flexibility of the wire 115

itself and by the fabric to some extent. The fabric

120 may conprise stretchable material, such as a knit

for exanple. Alternatively, the fabric 120 may be a

Qﬁﬂc§30'(ﬁ trep lé’\’ﬁc\!ﬁ& 408taftb '1rﬁ:|ludeé’\4i1h1m1é’&ir‘t|1c91 428 SdithiaGenerally
t he novenent he wires 115 nore than a knit

restindricall sharfe@ind @ﬁ@ﬁﬁn@pomw§30 thqémﬁlﬁd@wraay angled RoFtiamcand
f,
oA SRRk il Ak Rl o

toff hevmiddls partiGn #HBBNBEl Ves. [0056] The configuration of

of MA (&3 11
f[{i%grbl Iﬁ{}y <! r? S r%\)/ e%aﬁ%m% uFS]f%nc? %ular rg%énﬁ'xgce 600 of the
@xeaamluﬁ/entﬁdie Aairg the shdpermy cdnﬁigmeadneof a stet portidh&0)S is different

oL e MU0 1 i (el e b BRng e ing

Hireeréift alu@Bercehapd Hdraphh@medd dfoviees 605. Bmv@elf ki>xdeftiriptiényabove
of the stenf 105 than the point-to-

Qb HeicgTiFsRPIdRE comoneits pidhe @B‘ﬁﬂeﬁw"é‘i"?"é i WPBHI@BIC 49 thgw
hRp&RYIs G stda 05 O SRAt DB dwWRREIdRE dot ifNEd R BOtiond B30 that

anmount of bends in the wires 115 creatlgg the points,
daye adignetar theids sepfer thantptf fheryiddla gortion 621 pthis ﬁabodlment

Vﬁl‘ler iRifer hmerQhotl J?ﬁbl%% BEY belQnfigutéd Sich Rt @%1&%@111@ Y rsﬁ‘itallé? n

of the wires 115 also aids Tn the retractab

tdrv@eém\vha@éewem%ma}t Weeseariredhinithe ipnesiumde Té‘vevmb@dn%@@ inFIG. 5
ﬁd ?ﬁe pYuralEtg gﬁgdnﬁéggl‘?dng thal Se Q%ht o A ﬂé%f ’ﬂlgﬁjgérsérﬁ n,

_ apl ces may be connecte
mmanmhe by sutures, nmay decrease the flexibility of

gﬂﬁof le\e”){\%ﬁo h%og eferr%ﬁ% {)&{n%e t orf] {h% rpg«%,gnt 11%6Et?on 1S vqlc%\‘fOﬁ Shown

fough te appry Ventricu
GuFIGSG8L Mavice 70Mincludesa s:qent pertlbm V(ngit]aa middle pratyonik25 and two

red tq.i I e, nor t|n t han .
fipns. 3g; - e s et 0 1407t rekl faoyies 700
EI%G pORign 8o h%sgtr la@&aib mhéier ?fdlﬁtfl@ﬁlfrégﬂ 1i51n the dad pdrt‘iora73001\re ina
t he devi.ce 1 Q bett r ollo e varia |Qn
PFﬂTﬂd PHEYTRiY, |ﬁa'fl PETHOR 740, P et qrﬂs&d Seeien iy ts‘a’gﬁ‘a Ek’m end
1hBRIoR BOhRLhE Wk £1 15ME I of ot it pdiht dbnﬁghrﬁﬁtfh %Vic@ g00LRBY be
woul d al |l ow for shortening and Iengt eni ng

gegnged mypmplantion siks ugh Wﬁfgldtpﬂ'éloa ¥ ereenﬂ@eﬁioﬁ %6%5%&@

hife GRG0 bAGICEVGEE DLRVETHE klso illbstiafes TR E HRAIRY Schiff&iadt
for different applications, different anounts of

feprfigupitions §f desigesyse emsgmniaied toHée grsyang ByentioRer ef or e,
61 @?cﬁfﬁ%ﬁ‘gvm& & RN aGATRERRL RPicObrf ik bResdnY BSSntion

material s configurations, in order to provide the
aayibe pdrt eho delivenyfsysibrax Obe bxm;plarf oo RElivenGysigmsh dessribed in

?ﬁ%&ﬁr}gﬁ%ﬁ@g{qﬁgﬂﬂ thfent aBSho‘Rﬁ&?tﬁfé‘d “![ﬂ}‘b{rﬁf’\;dlaq "Reducer Device
Delivery System and Related Methods,” having docket number P27271.01
(MTI0066/US), filed on January 23, 2009, and incorporated herein by reference in its
entirety. The infundibular reducer devices of the present invention may be fastened to
such a delivery system using a fastening means. A plurality of loops 133 provided on or
near the proximal end (for example, on the crowns of at least one of the end portions) of
the infundibular reducer device is one example of such a fastening means. Such loops
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reducer device 400 is shown and includes a val ve

portion (not visible) and a stent portion 405 that
weowpnises a plurality of wires 415 and fabri cP@R0S200416¢34949

shape and configuration of device 400 is different

fromthat of device 100 (FIGS. 1-3), including a

di fferent nunber, shape, and arrangenent of wi res 415.

The di scussion above with regard to the conmponents of

de¥ infa§ bd Gsimel) BORY Bt exAhp1E) @Rk beSorh thelflRicGRET BN irid the
e

conmponent s of devi ce 40 For exanpl e, device 400 al sq

'Sﬁfe (e referablthe atiashmens hoops &3 %Mefqmbép Rsdileqps) quy do not maintain
ahtcp%ﬁlé B&RE10 ABCindpk & 6bdE. RO fgﬂénﬁjggtgeatnb Bdsides loops

|nc ude a general |y angled portion and a generally
JIBP afegitio Cp@fﬁmpbwdtbﬁéhe mesentsneEntg. i nder with a di aneter

t My
0324 ° OB denBubh B qdiiohd1 G iRl hAtaft Boincluded
rvathuang of the wifordiBi0dr reducetevisessdeearibed abvowra tndor, otheg stent;based

e _a nfigurati of .a 19 rtion 605 is
dP¥¥e?%ﬁfa Q%%? Ig%g5ww(ﬁ%QT mﬁ r%égplons 105, 405 of
t[oes3gar IAmhed &aturé theickas bbﬂﬂludﬁhhshe demick ofliha gregent invention is

i ff ren d arr,an nt of re
Ao s e R e ORRE  Sies GO o gt st
q;aﬁflm nxegdrﬁ)ufaﬁvaﬁ Fopbtugples kbt mfayabet appns% %}gusaigsnread 605
pDl 1 CaA e Q e CO onents 0] St ent ent
H’GJ 3 WikElvapn ﬂi‘erﬂf‘f“lﬁ Byt dThsstlysr dhreadgsy! dt%‘“réPplFF&\Péar

Gh 1R @ﬁlaée‘ﬁ%‘ht Vatvedk 8@dcBEd th RNtdnbpdrtied. Thé Sivel Beta@ could help
portion 625. In this enbodinent, the inner |unmen (not

\PrEYERf cEessis tisshe waromitiyhich conldmegatizely affoet thecfupction ﬁ&ths
SARL! BistAL PRy SN tB@?dqveq%Yﬁ&l%nQ Q Qoﬁ@ﬂtt&@i@n SESHELHolIM adgeRd

i nner lumen. The enbodinent iIn [l ustrates one
apoma preigimef inibipn sensssaryas aelens dmhmn lmededce@ iheadepicatsed
k&ﬁ% é%ﬁ ng 'ﬁfe%?& Eﬁ‘sVlﬂ{éi Ak fu]ﬁ %Q)Q&]th @‘Bﬁ’lﬁ IBQ gg e e&ﬁﬁ _?feggcontactmg

sent 1 nvention I s
dheopetientis aBAtGRY, Br &hﬂmtm af@rorah cmuﬁ&tbm@mgech Bmedver may also be

poriion. 705. Qrtion. r2
B304 4R ottt ol AR e B bl B g tofy Pl BBl o
aeaceloff tﬁceptesrdnt inmerdion careindlod: sulin sﬂvpmntpr&gnat?& thr¢rdsn Bcations

ger di anet n e wres 715 in the end portion
7@6 @M$Wsﬁmﬁg@bgag@@ﬂPrguratlon End portlonp740 on
t[omupt hetnolt@npurpose fSiNRingeilvdr Iﬂlréhdam&ﬁiﬁlvéhﬁzly tendewed under
rt|on 7&% qp he wires 115 are_ in E t-to- olnt d
H‘F’P‘é‘m/a inthe SUYAT 2 REfS AGRATIESE WarT %?ab‘ R ﬂcaé‘?wth valve under
IfRBtoRdYp3 ForQRonStofifly Sndfd? shibtaduehilBcalioh for ABpldyaer® br @itdg other

portion 740 is |l ocated nore distal, or vice versa.
DERFPEEES700 al so illustrates that a plurality of

qO(fGﬁSﬁ I eNtet GRVTdr Podsiid RRBrer (EQNVICEST BE PreSANNOEMoA iSifcIusion |
e present invention. [0061] The prosthetlc val ve

@f a pategrnefi lipeaque matkesy Adcsxpple iy bp énchrd@gafpdiopaque marker
loPMEAEEsQR the shape or pattern of a ring located circumferentially around the ends of

the valve portion of the device. Such a ring could be applied directly, with ink, or thread,
or tape or other means. In particular, such a ring could allow for easy identification and
location of the valve portion of the device of the present invention under fluoroscopy for
monitoring and/or subsequent deployment procedures. It is also possible to have a
plurality of bands or radiopaque material generally equally spaced along the length of the
valve portion. The purpose of the markers would be to locate the valve, especially
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may be part of a delivery system One exenplary such
delivery systemis described in co-pending

wWoewoNessyi si onal patent application titled PCT/US2009/034949

"I nfundi bul ar Reducer Device Delivery System and

Rel at ed Met hods, " havi ng docket nunmber P27271.01

(MT1 0066/ US), filed on January 23, 2009, and

i ncorporated herein by reference inits entirety. The

'dﬁﬁﬁ’g; bdlétt dEREHESE oﬂﬁw&ﬁsstﬁe‘nctvmeso raoat pés@ﬂéﬂﬁ;‘ wold be
e

fastened to such del i very system usjng
ft(a&démhﬁ@q%ﬁlr@d nmﬂmr&nnarh? stent gprtiop éﬁo‘@nwéOW@W o%tzf on
%Eﬁl@ﬁﬁrmﬁtgﬁal %a?édn'mlus% ahdb aﬁmkﬁ’ is QPlaﬁ\jﬂﬁn GtEAWAE cable.

| east one of the end port| onst)
i0ff66hdi Bist anotlres ogsible fé@vnec)étheglevmeo dheprpieat igyensige s te embed
f r for
SRS AR et i A B esP Rale QEFER R
@ﬁhanheatmuesmgmm Tierpafresadf tissuetifgrowthtiaosaemt the d@\pse 3311

nd.d fi
35 B Pg el gerar iy i 1t Eepl P et e chBltha
ﬁmtdemun @re il aliAitdits) dﬂ)HSgelnﬂ@ﬂﬁ)phﬂﬁ n&ltcelaBl getatins, albumen, or

GO Bt VE A i8R0 SN B O B pon

¢ald BesdaRéd adROsohition. TRy stét pbrfien taflditheh beidtered intsdlifecdnd
devi ces descri bed above and or other stent- baseﬁlp
I storage

devistealizadia preven degirugtioneplithe matenal ngluigraldghydesr 8
RB¢rhiSal Qferifaie body. [0063] Another feature that can be
i ncluded in the device of the present invention is to

107 Lide Asfurthenpopsible fretuse efifhe dryiopiobhe PIReny Epventin ipthe addition

%Pﬁ’ha'lteeq%é &h 6 dé\ngé uﬁx@ %I{ dugl %uﬁ ‘?é?&ralﬂ? b 1Rkl Bn HRCHRMS of

ways r exanpl e, ' ver “may I'Ted by using

ehleast dne ofjthectyiosnd aompnsh e Ipvmpsea qf adcheg Eltdo thegdge is émcontrol
u I

Hae Herkfh shdFAbSR 1l B ARRCAS( AR SeBroue due o i

_"p'hmusndtwfer Otiter exmek afthd senhmap bpmedeeofta kait oe wsaveoviteresthele

inarowt h, whigh co atlv uncti g
PR Dol oF eI B aPE By Yorlod oftdpid. Beat bl krowin
of feeddsal therstent patidn @hetahd sﬂend pireiotlcanpots the bralygwill 2d in

i.nhi bi tion C as well as dur at.i on nee as
R RGP BFARE SoBa) = Mo Eetiels T Pe
fréﬂldmdeﬂgftm\&tbht\amj{/@sé)e desired for areas contacting

t he atient's n ut inhibitjon of h coul d
WSAES | Fagher prBoSmeuRPt ﬁlayrea% i gofguposdbig by varshg e
?Eﬁﬂeﬂlblﬁfy%@ pBrosidO&ithe fabhd &d3d NEthP QevideS \VE&niipBin@able dihterial
a stent portion of a device of the present

mWefﬁf PegpPlea B foRirpd taenires tispe iperovitiyp the prdothlivm inta the

'dQVltl:é:’ qﬁt){hgp&sé@%?aﬂrﬁ n%?ftdopﬁbsde%&% th bk Bérheltle. AR YEdofRmplated
ot her "purpose for using silver thread is that

éhar @éLvﬁagf nsameabaite and iprdesity prepessiiale Syyhe fabrigmateripd of the
ﬁgélyetgrof[ggéreggﬁt AsnfodTar ker when seeking to locate the
r

val ve un
[0069] Another possible feature of the present inventive device is adding a

hydrophobic material to the stent portion. A hydrophobic material, such as Ulira High
Molecular Weight Polyethylene (UHMWPE), polypropylene, etc. could be applied in a
variety of ways including using thread made entirely or in part from one of these
hydrophobic materials. The material would not need to be applied to all thread,
however. For example, hydrophobic thread could be applied at the margin of the
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fluoroscopy for nonitoring and/ or subsequent | ocation

for deploynment or during other procedures. [0065] Yet
w@anp@vhessipossi bl e feature of the device of thePQr/ESHNY/034949

invention is inclusion of a pattern of radi opaque

mar kers. An exanpl e may be including a radi opaque

mar ker or markers in the shape or pattern of a ring

| ocated circunferentially around the ends of the val ve

RplahRd valle pdiforti®\HepfhreveCdcddsive Agus Mghotktb®hiRR Rl dffect the
directl wth ink, or thread, or tape or other neans.

Ifhngign Pf( bevare. Bheckstacs frag teolalys aaf fRggoncspiraioe,pt material
P dle&)b&ﬁlﬂoﬁ rﬂleﬁﬁ‘ﬁgiln QF eHhitbnHecdstiRy Yk MEasRRY durfdnQbeded as

the device of the present |nvention under fluoroscopy

ftlgr davisaiis asedptay bty ondys dids bkpliethat i pigeyrie mould be desired for the
RSSO g b BLARPESTR S0l 8 FANR Al o ALt .
allbe pgrpbs$eeoflusing & hydrbphobe matnied mpp iiclude redidiag pssnpmgwwil as
%@ﬁg@%uq$stmo h%sbe to |l ocate the val ve

espeéia Fy%JF?ﬂ éubsequent depl oynent of future

10a79] hetAmtheabptivmal fAdtore o€ the peesait irviention cambié sbebén the add

radi opaque thre ker.s t he stent.portion. at
SappOTE DA 4 o i A th s SapeioPR ¢ GAeS sesm tpbeve
liﬁjk?%t &S}Eogg gg?i%MH of mﬁlb&ﬁrs. TBe %\Trﬁdsfabf §ildia Sbrgﬁlilﬁhtieﬁ is to

cabl e. 1 et ~anot her paossihle featur .the

FEsh Treess fabrik dropy keingrip therpptinfiblaed flowithroughybe gm?eeWal s
iFahiéu]_‘ahf, thi8 B fputhsieslisi desitdaQt b @flow @hid bfARe delR8A60.
materials can be used to enhance tissue ingrowh. The

10073bs e Afurthpraptianal frgfusepithe presegt iprentipn isttp addieypave opbraid
W btruchiRaltGb il 6 loRS&e n@?é/rti@x@fnq}{@!i%&'%ﬁére {@atsets RO WRIve portion.
exenplary materials that can be enbedded incl ude, but
dihe apgle oily therbraiscpriwsaveis bhsed apon irgddiop hfirm dit faather valyegportion
: b _ ) )
O P PRSP 5 DB s,
o721 on Is serhaerbmdineits theistent ¢fdhesmEsent ioventiGinmay beeampletely

Rortion..coul d.then, be stored i. sq{in an .
REbuapubT e b Bp i el 3R AR fen o s S

iotheg bmibaliatmde hedenomapbhimbdaitely agléexplanding add miyeuse ladbalioon
0067] A further possible feature of. the device of

57 Bt O DO o e TP B TSR e MESSN,

tftreexak@ple C Bor e-ﬁhﬂ?heilt Inla? tg aesweditochafpd ’ﬁé eiidalkﬂrﬁoﬂj of eaatiedself-

on t Cro of _at least one of the t end portjons.

?ﬁ@nﬁeenlwﬁg B m PRytiene inelidied Vaé"&g’é\ﬁ%%"‘lnt?xgﬂ}ﬁ]f‘ 161

gbtﬁgre TG cOMép1a0d tHahihe ABAS oF thelfiehtah¥enf@imay not be
acilitate rapid |n9romﬁh of tissue due to its porous

Aenened onqythereplasamneat ylve pratian ofithe dexice B lapgerdupptions, Ryfhias

QfreMEAMLRMDESBioll DL AEKAs P4 Be@ SR inpRitakiBel " P device nfaQkhen
necessarily desired. Rapid, healthy tissue ingrowh on
seEe agrylanding zang er locatipn viisea 4 isplacappeat elvepayshedpyplanted or

RBEK OBNE Qﬂetnﬁ)%r? v&lb@thgpﬂyy beWlean@:h Githth the present inventive device

is the Melody™ Transcatheter Pulmonary Valve, made by Medtronic, Inc., Minneapolis,
Minnesota, U.S.A., which is a bovine jugular vein valve. It is contemplated, however,
that other similar devices may also be implanted within the present inventive device.
The device of the present invention preferably includes a stent portion that is able to

expand to surround the replacement device.
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fixation of the stent to help prevent mgration as
well as provide strain relief fromthe renai nder to

wo b@ogessmt and vessel. [0068] Further enbodi mePCBUS$009/034949
the present invention are possible by varying the
perneability or porosity of the fabric used in the
device. A sem -perneable material nmay, for exanple, be
desired to enhance tissue ingrowh of the endothelium

J"‘m] t hen%yés@& inveRticH HAS how BE@Sdesdribd WaR fdf&Gen®B Yo &9érabe
esired to be perneable. It is contenplated that al

|egpetligneats ﬂpﬁ‘é?qfexbﬁ qoitigs digelsurscnt 8y wenéﬁ Bateys appligptions.o
thBldagbid a(fld?@fn%ﬁ h@kleQfdeh iR dIeMIHCE Rerlly hbEpRaed ﬁﬂ%eference.

|nvent|on Anot her possible feature of t
@éé‘@rngommd@med descnetmncaed examplesi have been given foin elority of

bt t'al?duﬁé ?nl%hlﬁf) ﬁé]n%k% i ﬁfn&t?ﬁw fbeﬁif 9%9@% H?g lt}%?ééfﬁ)'iﬂ B will

(bellaipualERt o tho*eysbﬂbqbvi teevart that manymhaﬂ;]gts bagl lmpqmdc édthen a
SPopRméP e W Rerr R TRl WoReR AP, TRl ne

Eb@el’iﬁt}erprabnt\dmhﬁbmt)ulﬂ @erbetlimited tathp |strlﬁﬂ1rés(ﬂeadrlbed herem

b S by B S SR B B e on s Deutioe U gl of

tikbsbedriztypegLvent excessive tissue ingrowt h which could
affect the function of the valve. The distance from
the valve and the concentration of material would
depend upon the margin of inhibition necessary as well
as the duration needed as the device is accepted by
the body. It is likely that full ingrowh would be
desired for the areas contacting the patient anatony
and inhibition of growth within the valve portion. The
pur pose of using a hydrophobic material may include
reducing tissue ingromh as well as reducing

t hronbosis. [0070] Another optional feature of the
present invention can be seen in the enbodi mrent shown
in FIG 4. The wires 415 in the end portions 430 can be
seen to have a point to point configuration of the
bends. The purpose of such a configuration is to keep
excess fabric frombeing in the path of blood fl ow

t hrough the device 400. Particularly, this
configuration is desired at the in-flow end of the
devi ce 400. [0071] A further optional feature of the
present invention is to add a weave or braid of
structural thread to the stent portion in the area
where it contacts the valve portion. The angle of the
braid or weave is based upon providing a firmfit for
the valve portion in the stent portion, but allows for
expansi on at the rate of subsequent val ved stents.
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[0072] In sonme enbodi nents, the stent of the present
i nvention may be conpletely self-expandi ng based upon
wao b@abssite of materials and configuration of PEEUS2009/034949
wires. In other enbodinents, the stent nmay be
noderately sel f-expandi ng and may use a balloon to
assure conpl ete expansion. In such an enbodi nent, the
wires nmay conprise MP35N, for exanple. For exanple, it
reyaAlMsdesired to have the end portions of the device
selfexpandabl e while the middle portion, including the
Wehatds claimed it | oon- expandabl e. [0073] It is
contenpl ated. t hat the device of the present invention

nay notPrahstisyalyeassebly cORRASiNg| acenent val ve portion

of the device. no |l.onger nctjons, such as after a.
si gni fi cant fag@ﬂ?f 8?JP a’f‘qa&é SfeRke ig%rg%tosqxﬁ?@% bk agamst a

imlcﬂ‘ratnaﬁ\i'eqﬁ,dymngﬁmi ce may then serve as a | anding
zone or | ocation where a replacenent valve may be

I mpl ant ed & inghlumkadtt. préJietie xsiog haviyg ¥ dlametet, hiad valve being
' n the present inventive device is the

i mpl ant.ed, wj t h

b (W$$¥m?%m§batheter Pul nonary Val ve, nade by
Medt [ . . M i M t . S. A, i ch
s s BRI Famets SBPER i tetts PRSTEE Gt itnafibett

halwever, that other simlar devices may al so be

i mplanted within the present inventive device. The

devi ce of the present invention preferably includes a
stent portion that is able to expand to surround the
Repl adeerprosthetmwiatye afsomBly]of Thin prwhaein therstenh¢dmpnis¢secplurality
%Qwﬁggen described with reference to severa

enbodi'ments thereof. The entire disclosure of any

pat ents, patent applications, publications and journa
articles identified herein is hereby incorporated by

ref er §RE frosthiiR VaRle@SRinBY Felafth h SFnSGR tel pRIrhIRY oBRFes comprise
exanpl es” have been given for clarity of "‘understandi ng
@nnaferialibavipgrberesemery| i mitati ons are to be understood
therefrom It will be apparent to those skilled in the
art that many changes can be nade in the enbodi nents

described w t hout deparfi fromthe scope of the )
*nvent! ?%most#?msia{ve Hé?%%éfﬁg dghom ?h@%@é&@ urpliy g g pomprise
ahuthisty 0PLifleRnl mikedig¢ to the structures described

herein, but only by the structures described by the

| anguage of the clains and the equival ents of those
structures. CLAIM5 What is clainmed is: 1. A prosthetic

VFal ve Taspeshitic vabepssemblygif chim agwiadrdiy theglliraliy piwdeddre

LA Y 2,00, SRANLAQ.BSRT bR Nt 2 el of 2

6. The prosthetic valve assembly of claim 5, wherein the sinusoidal bends in the

wires have different sizes.

7. The prosthetic valve assembly of claim 2, wherein at least some of the plurality

of wires are in a nested configuration.
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an i nplantabl e prosthetic valve, having a dianeter,

the val ve being nounted inside the stent; wherein the
walr@orossts of the stent is greater than the di ar@r/E82009/034949

the prosthetic valve. 2. The prosthetic val ve assenbly

of claim1l, wherein the stent conprises a plurality of

wires. 3. The prosthetic valve assenbly of claim 2,

wherein the plurality of wires conprise a materi al

Vi Nghé PrBMe BB\ assembly dTRlaRh QS i@éih Gt @t YencAT IR Py lity

of claim2, wherein the plurality of wires conprise a

@I itgs preyn gpoigi-tofepnt penfighiaien-al s© 5. The prosthetic

val ve assenbly of claim2, wherein the plurality of

wires are circular in shape and include a plurality of

j nusqQjdal bends, 6. T rosthetjc .val v ssenbly of
ot b DionBren vorersseob R - shsfut HertoR i Mode
Rawndiatihg b €Mkl daafkter than 7d PoABhBEICES, Wil he vaeste Mdluited
of claim?2, wherein at |east sone of the plurality of
W thedniddle PPR%ioB. nested configuration. 8. The prosthetic

val ve assenbly of claim2, wherein at |east sone of
the plurality of wires are in a point-to-point

AP it Pl v ns uBBRT By it BeARaRRE AR gt

pastionthading Bdlaheter aidoet fpertiohdiheread thethdvedpdreddismeters in
thereof, and the yalve is unted. in the.mddl. .

Bl ovas g raodiS oo and e S i athubtl i s e porion.
wherein the stent conprises a mddle portion having a
di anmeter and end portions thereof that have tapered

ianme [ i t t . ddl e . ' ..and
e e SRR T R il
pylstriealinshapal ve assenbly of claim 10, wherein the

m ddl e portion is cylindrical in shape. 12. The
prosthetic valve assenbly of claim1l, wherein the

stent conprises a plurality of wres attached to at i
I1@ast Thapropheticevabe apsgmblycof clpgn 1iTwkergin diwtsteat ¢anpyiges acplurality

=Y rekn -the mddle portion and
ggﬁﬂ%’gé}%cgéd 6 BBt Sne, ﬁé‘Q:lg o baBril. P

ortion articulate wth respect to each
ot her.

13.  The prosthetic valve assembly of claim 9, wherein the middle portion and each

end portion articulate with respect to each other.

14. A prosthetic valve assembly comprising:

a radially self-expandable stent comprising a middle portion having a
smaller diameter than end portions thereof, with the end portions configured to expand to

bear against a wall of a native body lumen; and

an implantable prosthetic valve mounted inside the middle portion of the

stent.

15.  The prosthetic valve assembly of claim 14, wherein the stent comprises a

plurality of wires.
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14. A prosthetic valve assenbly conprising: a radially
sel f - expandabl e stent conprising a mddle portion
whawonggess smal | er di ameter than end portions tPer/Esf009/034949
with the end portions configured to expand to bear
against a wall of a native body |unen; and an
i npl ant abl e prosthetic val ve nounted inside the m ddle
portion of the stent. 15. The prosthetic val ve
assenbly of claim 14, wherein the stent conprises a
plurality of wres.16. The prosthetic val ve assenbly
abk. cl TheprbbthetithRh@iabseinbE dfkcldin@ll 5 twhedin e hREal@POMDIirSE a
plurality of different materials. 17. The prosthetic
WQWW%“ @ﬁ%ijS#ﬁﬁmﬁmﬁ?ﬂﬁs wherein the plurality of
wires are circular in shape and include a plurality of
bends. 18. The prosthetic val ve assenbly of claim17,

e orhe broSng iR aikeloB ot'safiy A5 et s Bty of irepare

Whelﬂﬂ ifl stidpe afd inebé & pluadipvfbesdsc onpr ise a materi al
havi ng shape nenory. 20. The prosthetic val ve assenbly
of claim 14, wherein end portions have tapered
dianmeters in directions toward the m ddle portion. 2
18. Th @h@pmsthét'wt\iab/e\aaﬂemblyaﬁ skeimbll Y, vdferein thi brerkl4 in thievites are
Snmsn% €ort|on is cylindrical in shape. 22. The
proéi fal ve assenbly of claim 14, wherein the

st ent conprlses a plurality of wires attached to at

| east one piece of fabric. 23. The prosthetic val ve
g9se m?hé’ RBEth&lcAafe :L%emm%rf €lafty § 5 SyHESHHE pRPA1Y %l?égd
each d portion articulate with respect to €ach

@Wmmse apraterih bayinpshapremémoyal ve assenbly of clai m 15,
wherein at |east sone of the plurality of wires are in
a nested configuration.25. The prosthetic val ve

assenmbly of claim 15, wherejn at | east sonme_ of the
BPur allhé progthetig valye assembly,f glaj | hywhegiimgidportions have fapered

QARiMekedd i fide@ibns EfvardhP ER&HIEIHion. val ve assenbly
conprising: a radially self-expandabl e stent

configured to expand to bear against a wall of a
nati ve body lunen, the stent conprising:
21.  The prosthetic valve assembly of claim 14, wherein the middle portion is

cylindrical in shape.

22.  The prosthetic valve assembly of claim 14, wherein the stent comprises a

plurality of wires attached to at least one piece of fabric.

23.  The prosthetic valve assembly of claim 14, wherein the middle portion and each

end portion articulate with respect to each other.

24.  The prosthetic valve assembly of claim 15, wherein at least some of the plurality

of wires are in a nested configuration.
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a plurality of wires; and at | east one piece of fabric
to which the plurality of wires are attached; and an

WO ppbasteebl e prosthetic val ve nounted inside tPET/ESENY034949
wherein the plurality of wires of the stent are
i ndi vi dual | y expandabl e and conpressi bl e providing the
assenbly with nodularity. 27. The prosthetic val ve
assenbly of claim26, wherein the plurality of wires

Q3npr im@ﬁ@bthawvarve WhdeRBlyNAiaRg 18 vitletdirpdtilda¥t Deld® Bdplurality
around the circunference of the circular wires. 28.

PhEISH 6 ihERqiRt-to-RPIPECUSIGEIRAPY of cl ai m 27, wherein the
plurality of wires are in a nested configuration or a
poi nt-to-point configuration or a conbination thereof.

t%% T:B-ﬁqrgqrtos't hetic valve assenbly of claim 26, wherein
ep hefi velye sy CORBY e a material havi ng

shape a ra%fiailry%élf-expandable stent configured to expand to bear against a wall of a
native body lumen, the stent comprising:

a plurality of wires; and

at least one piece of fabric to which the plurality of wires are attached,

and
an implantable prosthetic valve mounted inside the stent;

wherein the plurality of wires of the stent are individually expandable and

compressible providing the assembly with modularity.

27.  The prosthetic valve assembly of claim 26, wherein the plurality of wires
comprise circular wires having a plurality of bends around the circumference of the

circular wires.

28.  The prosthetic valve assembly of claim 27, wherein the plurality of wires are in a

nested configuration or a point-to-point configuration or a combination thereof.

29.  The prosthetic valve assembly of claim 26, wherein the plurality of wires

comprise a material having shape memory.
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