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METHCODS AND SYSTEMS FOR ENDOVASCULARLY CLI PPl NG AND
REPAI Rl NG LUMEN AND Tl SSUE DEFECTS REFERENCE TO

WREOADEBRSAPPLI CATI ONS Thi s application cl ai ns PEEUS2006/040907

benefit of U S. Patent Application No. 60/823, 730,
filed August 28, 2006; U.S. Patent Application No.
60/ 803, 200, filed l\/hy 25, 2006; U.S. Patent

Al G AND

2006; and U. &EPAIMNGMAWTI\KSUE@MC@‘ S2,

filed Cctober 19, 2005, the disclosures of which are‘
i ncorporated herein by reference in their entireties.

ﬁﬁykﬁﬁé Igf¥ he present invention
lgg ates g]é?e(fggﬁ %ﬁ%@tfﬁb‘;ﬁgn ﬁet hods for repairing

def ecTlds iapplidayien @;Ilamgs tlad bénummf U.Su®hteas Agppfiextion Now 60/823,730,

'ﬁ%ﬁ%ﬁffz%?%@éhéas DR Teaage BB bia iy Ehaoos; Us.

%e& 1%19%&1{1&{ & %Oyﬂﬁm@t e l@ﬁg s Uirraas! A ﬁatlon No.

openi ngs, clipping répai ring defects
nlmm d‘ﬂ@d dzinuaryh&nﬁ@%o randr{iJ JSaIP,ateau é&ppkwtmeNoyé%?.S 052, filed

%tggc*:r 13 ggg% tﬁgﬁl@g]@é&tggﬁﬁ%g{charg 3&93&8&%9&6&6&/ ret‘earence in their

dnfir8gyl arities, using mnimally invasive techni ques.
BACKGROUND OF THE | NVENTI ON Sur gi cal techni ques for
cl osi ng openi ngs and repairing defects in anatom cal

BFRCE TR vooes o

| 11 egriedpidsér Sindéiiod efeRdsS ge@feﬂlyhtcg by ferh A& ii&hods for repairing

Sur gi cal nethods for cl |§p| ng_ aneur , for exanple,

de&%ﬁ mephypiotnging! tmeensiauch as defeets rlﬂgbéod &sr6Lsi g ggas passageways of a

' g

ey e BRI B ELRRLE VAR S ERTLT Tl hnton relates o

syeeas et ndigodsi fos o halink chdesiredjopdnéngskeligpingirdgiepaiting defects in

techni ques, for repairing septal defects are also ) iy

th? gRIGIY R Asiiipean qraRimpls Ruc AN EER: %h%ﬁaﬂééf?ﬁslsﬁl‘%?,gulaﬂﬂe&
ﬁ?dd tangdql @B&Cttlb&l@ dieERT aRD dothe hawh a%h%@gularities, using
pes procedure are high,” and tissue t i's

rafnﬁraalﬂ;emvdsuveteghmq@spr ocedure may or may not survive

and continue functioning. Mninmally invasive surgical

techni ques may alternatively be used to place

BACKRGROUNIS OF THIMNVENTIONACI 0SS an openi ng or

cavity in the body, such as in thevascul ature, spinal

col ururgical tesphignest fseelosing | apedines sindpieppising adefegy in anatomical

h
N Y
ifreg@hiiN€s dhdCaiféves, afe leipalyTayasbe. Bigpied mhéthodigfor alipplng aneurysms

openi ng at the distal end of the delivery, catheter
far [seigmple, FE@YERN PRORINS tleh skwll acysimmer tsmogimg ovstlying rbéam tissue,

Jlfﬂ%[n%béﬁd repairing the aneurysm from outside the blood vessel, and then reassembling

tissue and closing the skull. Surgical techniques for repairing septal defects are also
highly invasive. The risks associated with anesthesia, bleeding and infection during and
following these types of procedure are high, aﬁd tissue that is affected during the
procedure may or may not survive and continue functioning. )

Minimally invasive surgical techniques may alternatively be used to place

occlusive devices within or across an opening or cavity in the body, such as in the
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depl oying the device at the desired site of
i ntervention. Once the occlusive device has been

w@b@codsat t he desired location, it is detacheRCT/D82006/040907

t he pusher nechani sm w t hout disturbing placenent of

usi.ve deyice or ' rroundin . :
BSREEL L5hS, A5KEh PAARTEARY S U0, Wopcg nd otrer i
pRbaediahy, @duBedkby I gyRpd e BgplhMableQleRct 8§ Yulddd ko a desired site
that form an opening or cavity and are often the site
roughiacdehixprypathetir sgd 9y beugied throngh epepening ehtbe distal end of the

Al ' ' at i C jecti IS to.prev

BRSPS KR SRR oRRLEC) DU, Sy LRSI, oty
dopleying thet devvidel aiqtls dedred)sitarnd ihtervengaenOnbe eledodolifve device has
enterin col.lecting in the aneurysm This is often

an
laq@gdﬂ%ﬂeaszﬁé e ggsired: lperdivai Hys @g?ap]@ﬁjisfrﬁ@t @pimqsgergﬁgplhanism without
A O ST L U s
pat i eAbelagsoc a@tledgesiib antaberypwel egameradlfy cansearigus weakening in the

%e cl as enbol i c. agents. i nchudesf i njectable fl lIIi ?s )
ery, el her BE A oRARE FE PR AFIQTSR e ffoRtemal bleeding and
SRk O WS g kM MRE nGinASAYSn AR e R AYEuRY o] e@ﬁg@s g&:)) Efeéﬂergégaterial that

These polyneric agentS may be cross-linked (
¢otlectis wo Yo iaxthe navityhomp entsring dirceloodstichm, agd it pravent fvdood from

vascul ar, site.. These agents are, often, i ntroduced .into .
SRETRE, PadGioe R, B Aoy s nEuris iebcheoPRpfgid i Gproducing
aidudinatdiRlsSdniQlevicBeintdhe aadigedn Mt erial s forma solid
space-filling mass. Although sone of these agents

pr ovi ¥&iqusrtypsscad] aughelic sEents anddeniersaire gbasinto radung réske to a patient
/ . I vessel recanaljzatjo ue:.to. .. :
SRAEY it e BHE NP ot R ReCP S St bRiatie ggonts inctuces
ihfegtabRi fluidndr suspesiwisofiwh @ nitelofibripar dollaL&s vahlawepaymeric beads
been pr.oposed and used to pronote occlusion of ) )
B yEmalcphel frwp. rlhssnrolymern agentt i dacrgisdinksd (spmeetimes in
\QJF] Qo RTRANRY g@éis{e‘ﬂh@ 6f la‘ageﬂtaﬁgﬁ@ QE@HaY%itgmﬁ%@L nts are often
Thése resins are typically™mxed w th a radi opaqu
iotpoducad tintrebevasallatre treughrdentiiael. ofpfiepuiatrbgudtioa and at the site, the
.addition of .a tantal um powder,. . Accur at nd tinely
ByoisR patepals (1R ariol LPBe-|iLing efsal AYRRIERGFgme OF these agents
pib¥ille CRrt exddMRRE B CtdrAl Scausio] fhdrgulate OhohSROSS! Mlo% vessel
to retrieve once they have been placed in the
oeanelizadionrdue torabsemtion lingo vhes bloodc | Qthier satesials, Isich as hog hair and
SRR 5 LS SRR 835 8nol i o
mentyk @b Rbliyarer efsifdeduct ak cﬁa@bb&ﬁﬁﬂﬁ, B Q156 @Rl 631¢ata8 thjectable vaso-
froma shape nenory material that forns a desired coil )
aselysivg Graderiadh These Teskistare bypidally aniseduwith moradippadue contrast material
el i : 0 coil<is to fill .
bt S50 SLPEREY by WP gRUARE ST lanlelfy et S A Ruy gnd timery
plaenehi ofthede mixtweb il daiscivi dnld viehed@SQ0E | Bliced nadtdrisdslare difficult or
,tissg%el. Mul tiple coi Ig\l of the_ sane %r di fferent
PRI TR BeF HSY BTepea olecal fmythe yaggulafyrg e
aneury En@d’bl@{fﬁgfoc\fﬁéﬁg ImeBffieStuctited 219 aﬁo%é?ﬂg%%eand commonly
| mpl antabl e framework structures are also used in an
uaed. eMaty tvesasoerhisivezdevides anegirbvidéd tnhthe anefigurstonoef helical coils and
def ec Qri of to i,nsertion of fill 'hntg mat er i al gucq as .
age] Cons ted Trom a shape memory material that” forms a desired coil configuration

upon exiting the distal end of a delivery catheter. The purpose of the coil is to fill the

space formed by a defect or injury and facilitate formation of an embolus with the

associated allied tissue. Multiple coils of the same or different structures may be
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Techni ques for delivering a vaso-occlusive device to a

target site generally involve a delivery catheter and
wa@2@enamsinent mechani smt hat detaches the coi | PET/U82086/040907

delivery mechani sm after placenent at the target site.

A mcrocatheter is initiall stetﬁred th

. ugh, the
implEnigi priallY it sng GueRY| GcaREt (EEhdoBAt Aifing foprocedure
r f f 1 of th
AN SRy DDk SRkL 4 199,00, 18 iGtmplo Busingrbhan of e
affdueymc at decfeat npnbntmmsandn oefplliag e*dttemgal surd ds r@'pﬂ&nt abl e
vaso-occl usiv SOOC USI%G col

v BN P OB B G YEORREN B SSAFnet d Tupel kg, generally

ORRSE ekl thIh@te? hed AN RO Mt dhedin Ies SRtaches the coil from a
abnormal1ty. I'nplantation of the vaso-occlusive device

deliveny meblreensrmaﬁclmdacemntl athetarget e Aymiprerathetertsmitially steered
of th |ceW|th|n he | I
thrqush &gﬁf ?eé?r n <ﬁ o%p%r th%%(lgljﬂgl‘g | {))fnalhﬁneurysm typically

aYc@ﬁ%‘y%@'ddé'o\f% seathisie g‘u[démdeh eTlgayiidywirays ihewftedrewn from the
W th’bl ood fl ow or nearby h SI oIo ical st&gctures anﬂ1
e vaso-

npgwe@th@tels by gnd gentlagedriys e @ Varo-arrduR Y& Al
os&ggg% fallblgrat%v% § rt}?rgu@ ;(‘/ﬁg Itli%']ﬁﬁf&’ca g’géé %g% 'ﬂﬁl‘é’r&leﬁ@sl‘ced within

the hRdirysai o fothea Sesst Cabﬂ@maht}co[[mmanmtlda afethk msmucglsme device
are ﬁ;ner ally referred to as aneur vessel

ik fly tcrRat OB Et AEVIRHEE EBREITRS Al et %f%&%tﬁ'fn €8 internal
VofiEsEbe {h'éaatne{nﬁ/a aJEQ:?u | o C({ﬁ‘??ldﬂ%ﬂﬁ% i 8RE @rva@b-okélfsive device

aneur ysm or observed to be too w de

ftom elid entifyveky mtetfarenwuhshbecmb ﬂbwscpn/ueadw pBysdelpgieglesfructures and
usi ng the teﬁg ues di scussed above. The pl acenent of
P@é‘?slassenﬁ‘t‘SIEﬁa Fls tructures or materials, in the

| nt ergal W@?P;?neﬂfysﬁf‘ c@fﬁﬁibh}l/}ﬁlmogsfn atheyiddebee hndw@gsni'ak known to
been ent y successf ul he pl acement procedure nmay

ﬁnﬁemrphnméaral'nfﬁduhm g Iliye pla@@mnt am@rqtmlopuﬁd@p@ﬁ@clwve coils. Wide
|tiple devices I

o apfesrers e Eontre T e Rl Ry rer SR kL g I hovipg  neck or

MehehAde zdn8 RN hd h@h&t KESKISthef is qgligﬁldoﬁ@hte!drtofthe ldlameter of the

anest hesi a, bl eeding, infection, and the

anbumever tha ea:%lu%@allm obeeriechto ksrtog pyige fqﬁfggctwglytrﬁtém vaso-occlusive
Cgﬂﬁ.g?pg?yquﬁ fheth c?eﬁ‘? AOeHLNSIUdeeRN' t general ly

He openi ng, recanalization of the
ori glmlplaajaﬁmhy@ﬂndﬂs orostker| strketlines too noderials, imlgisrintsrmah epace of an
occl usi ve materi al esca e fromw.t hg[n@ﬁg)lg% aneur

ARy PNES OHer defeptiasgot b rely, guceessiiy; enpiggure may
%ngﬁﬁbﬁsagﬁfé&%ﬁﬁjé'r%@?lhﬁ She ?la‘?:eﬂefﬁaﬁf ahdRplk! @WideBt Such as coils,

aneurysm an irregularities after
sehellplimtentdmaifspecshof the ameunysms Lowgee procedrisssiasganael, involve

risks, of I J cation and furt enla ment
Py o RO e P S B PIGBEE Ul 8 orcovr
&E%E l}{)@&%ﬁﬁﬁ@&‘@é‘trﬂﬁh@ﬂrﬁ tHal ifteRR] sp@el ofSdtl de@riisth doesn’t generally
| ace t coils or other conventional occlusive

G!bmpleteb oCeluile & Mnlngarqq@rmhmtngl af4be cugipl Ay SEiS |n§,0re likely to
B S S BRI et resn
risk of stroke, vessel blockage or other undesirable complications. Blood may also flow
into aneurysm and other blood vessel irregularities after the placement of embolic
devices, which increases the risks of complication and further enlargement of the
aneurysm. Furthermore, some aneurysms, vessels and other passageway defects are not

well-suited to placement of coils or other conventional occlusive devices.
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devices that are placed wthin the [unen of a feed
vessel exterior to the aneurysmto retain coils within

W0 b@7asmsar ysm cavity. The device is held i n pl BCEUR006/040907

means of radial pressure of the vessel wall. After the

devi c e set I.at I ce

i or oDstRe Br PRGTERE, BEbkPdYs SRS AR Aa8ifem have been
piepadeder OaeVduek deRitet Redadtsbed ire RIS oPatbie5080/5¢4 eivhich discloses
|nserted into the aneurysn1caV|té for placenent of one

Srvigs that greqyered vathin thediaper e5a fepd weyseh faﬁt%}r tQ g angurysm to retain
| f

%@@ﬁhﬁ g}?o%ﬁ&kﬂrbag% ?ﬁé Hé’x}fléleels gzlgf‘élsllﬁ Eﬁacfg rl{)?fgﬂr}%eﬁlrg of radlal pressure
ofe der Vé:sed wall.U. §ﬁeIP€Heedév15@ 4 81884d and s&hlm‘ hanaapproprlate place, a
vaso- ochuS|v vi ce, such a oi | rald

jgogsthedsr 18 mena%fﬁméo His vﬁ@mb@ﬁwﬁﬁﬁwtwp@n VACR arrcﬂ%s iggal end of
9k Sfletdiif iSSrtbd ittt tHe tf ﬁ’é/%' cqﬁitﬁ‘ f@laf)fab@rﬁent-r(gpone o more Vaso-
pol ynmer may be actlvate , €.09. by the application o
ddchisive devicer! Theo retdhﬁedwﬁ@qammmmtgrmqmﬁ puolusiver devices from the
exterior to the vaso-occl usive device. The

~occl usive device then sticks to itself at its

var i oNgothéit %&ttﬁfdoﬁ%@t afrt cl%ﬁﬁgf:ﬁf fiﬁetﬁfyirh gisdqudab&d 'Iﬁsﬁ S. Patent

wi thin the aneurysm Devices for bridging the neck of
éﬁ%&% rip svhiblaeevagb-voclbsize dpmgo@ehl as (3. el patbeaid, has on its outer

| cation 2003/017173 ose .
AR BB el e oo B G e 8 R b
Tiee Bollythee hia® bel Rfivaled.a818. By aRvaplisitioaChelicttOtd ARlt or otherwise to
junction region and/or the array elenents. The array

isfasmeine okyriper eYRTIPY t@éhwasempluallvp 89vir®ophe wasg-acplusive device then

%@K% Et: u‘f'ﬁ?égf gﬁﬂg%a&%SaSlE @bcff4 Iﬁ%c}] 9%182&? glgécgggl% ' R8s within the

ahieaplsmses a devi ce and met hod for treatnment of a
vascul ar, defe in which t sheets, or a sheet and a
strutP %‘fl?%cf{oﬂﬁ’é‘ detngcthe disck W@é&ﬁlﬁwmeh%s%% ggyByopased. U.S.

pu%rlit?lgpgﬁeﬁl&%d@f}mﬁfj%@ﬁl OREBL A le, -HECE(TSQ?E fBLK bnd%e having one or

tion 1'ists numerous bioconpati ble conpositions
ot aretyeelembigs ahiadheddy abmnclstaﬁrggmncmdnaecbvarmtmhdd tohthe junction

ERbGIor 4 SED] SrRGHS R agpb Aleon 8 BAHEHE NHtondl alloy loops
Aanhé G3lck oily S0ABHAOBZ06, Abacroars sRRGhESHuEN Ce for

at least partially occl udi ng7 an_aneurysm i ncl udi ng
pI ur aViS Yatent Iémiw@bme%%‘wr désalosepur deviepangdpwethod for treatment
I atly

§5 b - DRPYE5Bof BIBEBELS R R o o e

thwovads-badludivd deeice IaliidV\ﬂ@I etcl@lefl bl DpedihgayThis ﬁ%ﬁ@itopﬁﬁﬂlcatlon lists
i nside the aneurysm and a second array is depl oyed

B PeRebipgRIRatblerapsIROsions 3kl wpisEpls dart magehn vred de pesection with
tg!a g?ﬂéitogﬁgﬁl‘c}ﬁsadﬁés?o@ & st %sngP(%Wth e?fﬂl%pﬁﬂglhia‘ﬁ%fl or cell growth.

ent ngs, oOr 'sep
t he viasc LHaaﬂ‘nt S&p[ﬂma’tloﬁaﬂ()ﬂ 0183208u ﬂackzbeasl afsther @evice for at least

ngﬁgpse for exa &ﬂ U S.. Pat s 6, 077Q§§é and
ding a5a051 Smr inglpding Pl9F P glengate fegmbers eanfigured to
Igé%é fe@dgvxse t§ gg% gﬁgtﬁé%%n@forﬂn%ﬁ@ BridErlath HROMNvesSLHd deployed

configurations. A two array bridge, in which a first array is deployed inside the aneurysm

and a second array is deployed outside the aneurysm is also disclosed.
Septal defect closure devices are also well known. Such devices occlude
openings, or septal defects, in the heart or the vascular system. Septal closure devices are

disclosed, for example, in U.S. Patents 6,077,291 and 6,911,037. Bronchial flow control
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7,011,094. Systens currently used for the detachnent

of i nplantable devices after placenent include
wore@hamissal systens, el ectrolytic systens and PgOUS2006/¢40907

systenms. |In nechanical systens, the occlusive devi ce

and the pusher wire are |inked by neans

demdetsahatsanl qraiarially geali arhremhl'@gk TRy e %ﬁPa‘a@Wf\nﬁ?e -8-» U.S. Patent
ﬁﬁ@g@t es once the device exits the delivery catheter,

y rel easing the device. Exanples of such systems
i ncl gylgetnk osgertigughd fornhé GetRament sf tnledalge4evices after placement

304, 195, 5, 350, 397, d.5, 261,916 | ect oI yt
r@weémchaawalowemc@leerrqqzsﬁwn@ys?e@% arshydfadietaleR) oy mechanica
EfrldSth SHES aWilinked Oyti&ans of a mechanical
S&%ec dgﬁe\/e evi ce&q%ncesttﬁiﬁagl ce ahas bgenypl aced in

jdifug orlizsersleckippEnkagewhitheegavites oricg tled daviqeayis theadeliyery catheter,

di h f
terdh kepeate dbriig aofiudfs ob ot ey ofitl BsdBRlhe in Us

36455804, @95535855@@9?78 rﬁrmmd@lds in US Patent
Pgt)égf%?% Such ‘syst ens hav% the di sadvant age that

dl ss@h vkdtroﬂutle sysdmura epasisucterbivintEereryly gifhes tﬁrbSI yq;q glue-based)
be, rel eased in o th

cg[n GtSdRe plée*&leﬁ\é/gglt(a l}e ocgﬁ@wﬁ K xl/"mQt Wn% the%% CQ rhﬁ§ 6 Pced in the

Ient ectr 0
dgﬁfe@%gﬁlﬂh tﬁ@)’m@ﬂ is Bleb Ak ¢ticHIylidinteprated byahe mm:illcahoﬁ ofmcurrent or

desirabl e duri nﬁ an interventional oper at| o?
o (<f¢arc @eamlal usiesc  Jasevlebridla pBYSIGiE itk EREPIP (P Such a system is
~ LS P Q64185bd Mat dissolved
PRYASGE ] BRI, PUBl M ol RABSAAEL B o
& W NiaBe Yéretat@D by aldtsrobysisi may) b Lmteasetimnvm t@hVaShelature thus
physi cian attaches a hydraull n e at .the proxi

PEISENIHIS 2 ﬁ@te@tueg hazardite gie Rz)'y@ﬂt g eeéftiqhgwng ay also take more
t1r131{ t%séjcrcg ?ﬁsht f6n S BdsG6L uﬁﬂg &b mfe%nﬂbﬁgdl @pkiafion in which several

essure tncreases and forces the polyner joint to
o‘émhkreaa\dcésrmhlacddher eby rel easi ng the device. An

| e of dr aul t t hat S
E;? gﬁ{ﬁ@' @ggc f%s_l‘_ter:n%%etbﬁ P Si{lg @1%%%?0218450 %ng Cegcgcac 1%1\% device by
Rt OFR, ﬁdtﬁh&@@@hﬁgr T Pudkiinp GviRhy&itaihe gimieto-Hefiectoswhich the

using mnimally invasive techni ques, these procedures
phgsieian attactiey advzydratuhe syrelml atdhe pigaimalfend @f dhespysher wire. Upon the

of .occl udin an o Iy
aBH{}%T%‘(S’P (96 Dressurg pp sm;m uﬂgesr ﬁ%r gﬂ%ﬁuﬁﬁ @fe?%.ﬁ H&?eases and forces
tEO Ryl Nointed BREIS aad d)fé@lé&l@diﬁbwfelédsmgpnhesiemice An example of a
I nvention are directed, armng% ot her things, to

hydrubr sestern és thairdgseribeddn Lonka @%ﬁt@w&fum ni mal |y
| nvasf)é/sﬁltg 'ﬁ%lcﬁglli'&gﬁs §Q cegcaﬁht?g t@lgls %95 Usgﬁor%gludmg physiological

repairi en or ssue to restoring a
dRhcs leﬁglrﬁﬁlhmslly irvtastive, teshmd[uea,s tfa:s@lpm@dmes gemaint olsky and the
its nornal heal t condi tiop. SU RY OF THE | NVE t e the
Wﬂ)étspreé@%n]lf FUcGesiEl o (FTBI 8B LS &1 a AP R ¢ fEﬁSOe

ﬁ?@loﬁldﬁg SBctRRER nbﬁn&?nhéﬂttl@rdﬁﬁhltﬂoﬁ”ﬂﬂ[eﬂfod@ ambtsystems of the
h ubj ect’ s body using mnimally invasive

presehtingenetion are directed, among other things, to reducing the length and complexity
of minimally invasive procedures for occluding openings and repairing a lumen or tissue
defect, and to restoring a physiological structure, such as a blood vessel, to its normal,

healthy condition.

5/43



10

15

20

25

30

35

In general, these systens and nethods are used in
connection with vascul ar abnormalities such as

wop@niontgst or cavities and are descri bed herei nP@I/UB2006/040907
reference to their application to anenysns and ot her

es of bl ood vess ects. It will be appreciated,
SH Y QK THE Y@ﬁtﬂgﬁ\{j nmet hods of the present

' nveghé g&sﬁ{t‘%nﬂéﬁhoh 5)%41(%3 th&hbdeaf @@QHSC@I' k&pRFin@h opening in

variety of nedi'cal indications in
anl\lhltﬁ'halrlapﬂn for @ity withinst subisci’® hodyf using opeimatly ipyasive techmques

1l DB AR o B BEREASPUR le pprs

suth a6 eﬂﬁ?@ﬂ@avitﬁ! e hieleftided HerelieRah kefaRece to thelr apphca’uon to
reconstructi on of | umen, such as a bl ood vessel

amﬂuaymmseand Qiheratypd:scxﬁlhl@ods‘quﬁﬁl tdgfestsadt 58l bg @PB‘B@HFQ‘?gh%WeVGI that
cavit t ent f th

o R TSy P BB Bl
g"{% eAPI¥R AR a FafBGRS nRllicenidaicatenslin Whjclf:ﬂepaxp himdjrecbisstruction of

ening or cavity, such as an aneurysm and excl crdl né;

an t)pefmmgmxt taeitpan @ physielogies] lupen PRASPABCRR OB HESHE IS dasue

closyre struc b I t f d

R e

rdcBAdtrictios WP l@lﬁidnahﬁdﬁ Bi znbload wessel,Hey planémentaif] aonlosxire structure

the lumen wall inits healthg copdition. Neither h

aemsﬂm ONEGINRON CaKiEy endytsnion of the &SBE? SHERTS AR ‘the Opemng using
?)? GG gk m\g &ﬁcﬁw‘?@s fhhidyd EQW théhnk g elnHG@dﬁcularly clipping the

ous~ag en such as agents that pronote
E@m endet mzlmyalsue}atascun anghrysngsarel growding #sfroml thegparent artery.

ond| ng _agent t hera t t t]
Fggg‘ﬁ{ng pg%?g:n}eﬁg thq ngsq{,geu | Crﬁ %ﬂ@t{%ﬂ'&@ll? 2’0{7‘?{@}}} alglrn\é or tcgvrcy and

SIS n%fal rYOA &g lﬁllil@n RhAGRITBS buRi-AGSIKSithiRAEY e dofiformation
assoc at1 o t e system In another ‘aspect,

offehé domemnwalb \is titsnheadthy t dpadisions e Ateither, et p]@)qhogpg Vigethe closure

excl usi.on of a b

sRcirER e ices ﬁutésl%(}’gﬁﬁ% Wétﬁc[ﬁ% ?1 ulrdzﬁ?‘ﬁ Q? r es@relnc ?ﬁgargg 2 ags, such
ab Qe aRginaeplot R rec QBRI Sl3ktiom attd tiksut lgeovethf w:\t/elh ey basling agents,
an-opening or cavity and retention of the i?ﬁ g
tisrapentiaragenter aisthrobdpangrytuaihiedie By Rpmeovided to the repair

PGUSH A0SR LS Ry B ORLS AR DHE I Bl s

r eabgpaRdthenaspéct! Ilﬁethd@‘ Al systems pblic wesnbinveitondedede exclusion
and facilitate henost aib’ i nsi de the defect

of gpsistact, syelh AH AL 2BEVEY ST dlgcepent Sure ﬁ?u?q’Weh% rsﬁncts access
t§ Qhd % RALE ?ﬁic%%ifﬁ ?&t Dtct AR ods e DheMifg bh 6av1ty and retention

truc ure an unction o he par ent vessel in the
ofi e nilésreofstriittered edresst the bmpenaigs usisg aiie| ¢rzmopmenelioging structures.

e oA BT Y2 RSN S5 5o SRR SHRLDE, Yliing e

BoRRR 2l Bereaner bbﬁ%ﬁhs EheRl duftdd Adndafadiliend avassuiainside the
procedures are commonly used for placing inplantable

difack.cdn amchspedtemietiods iand wusigms phdke presemitiayeion; 19k §featment of

qmltulyrslég gt\éf P@ﬁtrgéor%;{b% gﬁ%g gtagﬁ Sﬁl]rg tlggg)?trt@é %é{'el:l{[%ﬁgeﬁ %jthe vicinity
Jrefier @dfe@! Rt YalsoaBidbitidé dederdidlr @sidb thb eaneagsni gireveat tdgpris from

or approachl % a desired site of
escaping into the bloodstream, and promote a reduction in the size and mass of the

aneurysm.
Endoluminal and endovascular procedures are commonly used for placing

implantable devices and materials in many types of interventions. An intravascular guide
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i ntervention. Additional delivery nechani sns and
speci ali zed catheters, such as mcrocatheters, pusher

waoelewroessand the i ke, may be used to facilitaP@r/Us2006/040907

delivery of various devices and accessories to t he
tar et site. lnplantable deviges ar eneral ly
Gtk imgreraibiReaeq g biehbrs SpoeurtE oripR s el fhe femoral

a‘?t@ﬂf nﬂlﬁngﬁ{cﬁg fhli]&%ﬁg"t’hdete Resauiee &at fietpprohshibfleat aéstel site of

pl oyed and detached from the
1dtxei'wen’emry w&\dld&mnal‘n deliberyd mephe@rsmmﬂ astlesinlized tdathsters, such as

wi t hdr awn t hr.ough .t he cat he d ad I

R ELe T SR EL DPviEe orh i D6 RS a0 Rl ey of various
Relcky %@90&3950?1@? td BleBEgebbites, Irﬂl}flaﬁ@l&lb Riced Eu*eogenéﬂlly detachably
renmoval of the guide catheter. Methods of the tgr ese

heowndatt uompmshvnbn/éelwaw wachanismotndnayagated threrghr érgéltqerfgthetef to

| osure structure r [
B Fned S oMk et oy Ao aGp R e PRhf BRIRE WBrery mechapiom. The
cﬁlid&? Ih&@BanieRak thenl vwihddSi i chrodghi the |ghMelcﬁﬂﬁEBIr ‘aﬁ.‘d additional devices,
endol um nal techni ques. I n sone enbodi nents,

aggc}sgm}ﬁsr drugs qrnthe Jikigcmay dqqddql,lggqegatpe@etthqg@héﬁe tif glesired, prior to
rgw d O&;% yg‘?{ﬁercatt et&he target repair site. The closure

e havigated to the target repair site
and Qﬂ@ﬂh@&ﬁdf thegsredehe iryenittevinyelve navigafiore b nrdedice incorporating a
enbodi ment, the closure devjce I%@fr el oaded i

t.h .
Qﬂ@%lfqaﬁtr%v@ W epe QT JTE \pélplgprglgt chyress i, @dsrpeg} dla(leneter delivery
J&ﬁ?fn@ﬁ‘#ﬁ dieg{ri]%@ k(?aﬁgélt% n{gurﬂﬁl%ef'ﬂ hiRvabibe érﬁBHﬁﬁmz‘iletEé}hﬁques In

tiron o he gui dew re, del ivery
soatchaitodiméhs actuddawies ﬂwradecamhdalapwtedrthmugh the guide catheter to

tggté%g%ggg% g‘%\/ Ibﬁ“? 14 s‘iflﬁ éi%‘glﬁg ﬁ%‘é{otﬁ?f{ 5 ‘ylg%vg é%ﬁwg target repair site

| HYovePiE LHBRIE] SURRCHSfaRd dMbddi@ust, fRs BMBYS. device is
E{n @ez)ﬂoél%sac})? Long an%;lr tortuo%;é pat hways nust be

prc]aa@dsmdthe fdmatalep@a'hm of atdsliviesyoatheter megﬁpgﬁa@gq@a‘g plgiological

to t I

P PR SORREA 2 8 o BBFaRHL I B ABLER g canter
RO IO HoHESnd @ pistyt e detachniag uevid 1fs|sezedbaﬁpmmately and has
pushabi |l ity and gui dance. In one enbodi nent,

awlequdie fexdsldnt anhpeshabdiy fiariavigalq ﬁ%‘llYﬁ‘éy gomgi P@e‘érﬁ’g@taﬂ%s and

b P08 £l A BLOIHANGE SO v,
Slatipld, 6 dslwelfl 1mpbmtabiet Jeviiaes ao ﬂiey&mijmgascdhmcbgfaad tbotr the dehvery

| | t del
ST 3 e TR S AL g v

g ?%ﬁ{ﬂ%glﬂ {lgﬂégfhltly %&1%11&&95' ti oned and depl oyed in

r In proximty to one surface near the
physiInl ogi emﬂioddeémpmemndsagléiﬂw pgaselupownﬂl@plf@!;fh@nmol’m guiding and

first, anc structure unf xten

]p%g;ogp}gya :216£ @F@ret Sr}(étegloﬁﬁv)ér} ?chr M%&g ﬁaélgaa[t least two sets of
Sich ﬁﬁféﬂiré@ n ﬁrbilﬁﬁiy%b% ﬂh@ﬁl@ﬁ)fglcbh@éfe@mﬂ opeiigg a 51 ymall diameter
arou peri phery of the closure structure. The

d&lxysur eorshtmn:t I general; hleﬁrsb @r¢horin g rugiee, qBp dijgcpet of anchoring

ss the Si oI f
&r%sn 5 %qsﬁy% (? %gﬁlglr%dggll CST) { c{)ﬁqtﬁ %‘f‘?ﬂe@%xgr?lt% toe%nensurface near
fhel gnovibRegice aé@ymanb@‘mﬁgh eUpbio desleymbrity dteufint amtmng rsd'ucture(s)
anchorlng structure, or a second _ set of ?nchorlq
unfold and extend radially to assume the conformation of a genera 1%1 circumferential
structure larger than and generally around the periphery of the closure structure. The
closure structure is then positioned and deployed across the physiological defect or

opening to substantially cover and occlude the defect or opening. Following deployment
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structures, is positioned and deployed in contact with
or in proximty to another, generally opposed surface

w@Roowloe7sphysi ol ogi cal defect or openi ng. The SBPCDHS2006/040907

anchoring structure or set of anchoring structures
unfol?s and extends radj aII sune t he

of Jh¢ SHOTHEC BHHICHTCR 2 GERUIG PR Elflg ¢ I’ﬂrl %Ise%%du 8 peanchoring
sttt géﬁ?&ﬁ!& 8 r&i%f)ﬁkléd/ inRRgtakt Witk Gr B URihity¥© another, generally
perlp er the cl osure structure on the opposite
appodedcserfade afttbe physiologicel defoct we openingvallhy seqapsh appkoring structure

first. anchori ng struc S T i

oF T AR B PR eE O o e AR Rt Gt ERnation of
aC Ottty Ui’réu%t@ﬁenﬁéloﬁﬁlcmr@d]aﬁg’e@ RharO pRd pehaakiy rp‘oameﬁecbﬁround the
tRe |ufMen or tissue near the def ect or oegnln

petiphay 0f dreeclgsglrr@ struaterenethe ORRAS|tC SHIE g|tl|sg)lec(§\ger\§=,ssel wall)
fa 0&?11%? eﬁpg%p%wrlggo?rﬁ FE?,?EOTﬁeh cﬁ&rl %ﬁlﬁcgm?g gltl a de Ploged condition

afd 9?61‘&&1519 pRgionee ihtcobtaci Kethnar mtataly Iadﬁllcbﬂtyomiosﬂmsunf@es of the

and configuration. The anchoring structures

lemecari Giasup Bear v e adefagip s aRgniag; pad @8 nflQ¥rp njructure preferably

sﬁgﬁgxﬁ%ﬂx%&&g%ﬁ p%Blntg dld 86ids\e hé rsHﬁétereancPEonﬁguratlon of the
8> contact y tissue in proximty to

ltfen dseaﬂle@{ the tdefqmokbmgoﬂos&d do rettaient tchigs mbosals ealthy structure and

structure in place, across an ni.n |l o

OnEEER e B BaGHEing S ioy AVl S8 RS BRPs Gfontacting

(%)ggée‘apﬁﬁl Eed"Bf KRS ﬁef@&ntehﬁnﬂﬁlré V& ¥xtediNe t€ rconfad! Bkalthietissue in
ect ¢ osure system One or nore radi opaque narkers

preyintity torthe iddedt, tbaposisicargiderctain the elosiralstigpiran plage across an

devj ce (when in a delivery condition), which

W6P€sponds to a first anchoring structure; at an

| nt erpRih it PO the et tdIGsuee tiyeiem( g be Naided edy \pedggment  of
condition), corresponding to the closure_ struct

radudpmueanaréterp rthfmlehy@tm jathetasfandree the dpteet em‘érﬁ ﬁY?Felal One or
candj e

S B SRR SELFSTIADEB D FOERN et of e v

(RheR QB iat ddmﬂb@gcdﬂd&mil) i),Stvaich rcmdeqmaqmo aefikieandhoriog $trt1ttere at an

BterBel e pOTIOTpPbWerebPet GoERdh ST R BB et to the
Jlé)s{]]lf’é SBOGHRL ! d?)%/ ort 41ugt Lﬁ{)ﬁana? Ot e 2levicd BWABAIARLEL delivery

I opaque farker at t ect opening and depl oyi ng
d1tmhpsamhes131nkimgt tor @; seammﬁ ﬁmahatlhg/ sproetiute. ofibggdevis may then be

di
Gsple By ant o A Gt R onBels e BTARErS A Ao appige and n the
ihiEn %? 2@ Rl ﬁﬁ:ﬁﬁﬁ%rﬁr @bty ﬂgbﬂﬁﬁﬁ‘#ﬁtd@fe@éﬁlngmﬂd deploying a first

connection wt he cl osure device and/or delivery
amhdsmatgastm‘cam Ipqsammgammumedlpmadmmuﬂ anagker at thé defect opening

p nment of the anchorin | osut.e t
SePhIRRS 0 B NESLL S L B A W g
xaxﬂcepﬁa 'tl?rUu Radd e @aﬁmgranﬂgiepwu@ttue g6coad phasig structure. The
faces o unen or tissue near the opening
wserandriflasement af radionsave Maskepoll QR WHB t@? Gg’lﬂ“@ device and/or
Lruct ur c [ S
@qhggral & tlget%t %%ﬁﬁnaatgéq gcc%Pan ptB%’P(enI Hg gﬁ? %&)lo p a gg Elgen anchoring and
Abshr sictires arnealbbure eydenm s sgutehepguiisortedandattained by pos1t10n1ng

radi opaque markers provi d?d on_the device . with res
the anchoring structures on oppos1te aces of the lumen or tissue near t

PS5 openmg ina
circumferential manner and positioning the closure structure across the opening. The

position of the closure system may be monitored following placement and post-treatment
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to the tissue defect or opening. |nplantable devices

of the present invention enploy a closure structure to
w@adw3narssi al | y cover, occlude and extend over BET/US2006/040907

opening or cavity in tissue. The closure structure nay

be constructed f riet fdi .at terials,.

b xaesRE HioniPB! theTAdioRyAS R EDACRA Gty dpXie dfigh respect
t@ﬁhes&églﬁea&e? thglgéyﬁg/s and/ or associated with a variety

of ‘ma st prov

errals i de properties desired for various
app! ilmptaneibie d¥vieessiof eharmreseohfingumtian i e@mploy & rvdosure structure to

R R 5 . B PYEE SO0 L gy e o

sﬂﬂ@cﬂfen%a?fbetc%ﬁstﬁﬁfeﬁcﬁom%ﬁﬁi 0P QisPAatY MetetiARCKs deéRribed below,
that the closure structure substantially covers the

anp emiyriy mheidediwith aywadetyifesuchesiusasments avd/of esspgigtef axith a variety

substantial | y. conti nuousl cel usi. face are .
o SRR B SRS e Ty, RRQREP e se anc
cORBAIRESH bOthk afdshie! AR arBRBRIRbloyed BenditieDisapteftably larger in at
guidewire and/or to facilitate delivery of

leashphedimensipn ihap| theopaning olcthp defscly FUhFSFRLNEY yERaeck, so that the

interior,. of th [ efect f ' |
P B BB e 15 U P, A58 e st
298 hediurennhSally ostmioupsr weeabtiee andfabasargener,aln yalternative
radial flexibility sufficient to mfm t he structure .
eamodiresnisemy heregonepel wats PREes P ﬁﬂﬁt_aﬁ Blagment-using a co-axial
élﬁ&%@«litre' Jor W 9cilifdf GURRH 6t ﬁxép%}é%eﬁfa@ iﬂn?laﬁiaﬁfée@eﬁ&rs Q¥ Sagents to
& neck of an aneurysm °“for anple, 1t becones

tﬁ?bﬁdﬁmﬂbif el cgvicyoit defiend dislloming planeinémslof thesclosues stotciue.

of the vessel wall, providi effective.repair.and

r econerRFOHIUSIE-HE SYRS §@%8%@?Saﬁose}né??’gﬁ%%e and has generally
ratlﬁaiFfﬂ&{iﬁi’litf E&fﬁgffew & AficitheXirithiet dndtBodeheny €8 g.elbulsatinty) of the

d preferred enbodi nent, the closure structure
tmeul i0's repaddivey: | Whers the wbasuressiiuctite isrlgved oemssithe agelogkarganeurysm,

i ssue or.vessel defect...not only effecti ajr...
o &N Be i B oL LR At SMEE (g WFhkloton of e
ves@ndatihgloyRidgZ fdctie rdpafTaa8 Yedonktiigioniof €y wsbeltwalband restoring

the closure device in the physiaol ogi cal structureﬁgng
pdiment, the

stregfhi piguatire asgpdesilinst o thsr vessel wll-udPur eTeteTe SRSl
c %?118{ ?tt{%crﬁt?re%ﬁd/%r Sa‘ilgﬁ{)cf}nlé;%dﬁgrgs; élfftﬁggfa.'caﬂé{tl éér&ytgfae ggéu\é r vessel

e closure I 'ncor por ate
de@ichf abicionty effectitely eepdir abighdebéct,i bat puorhateecelhda, imgrowth and
in particular areas of its structure.. ln one, . . .
reshsoUcHaRtation.ghersRy fsther inpopRsftineche claerericuiee g the physiologicel
ekt TRA gx%!il?éin e %ﬁ (Qﬁﬂﬁjtgdfotr OhO' stREROE k@ tvichkdh tdhdareturn to a
nore rigrd reintorci % stracture having a regul ar or
struciagailyeor fpadtioealty. ddfectoneondiboai nent, a cl osure
structure is su rted in the oximty of its .
peri !.;él}ee Iclo%reast CFuEe | 83, 11&01})@5 Mpﬂlférgpagcwaéuthg]{oughout its
sggt‘gé’é des, °|$[|t hUSdr i Baredpehs! &1 it QF&AFBNTN ¥AE efbdiment, for example, a

ldi tional 'y or alternativelz, I ncor porate one or nore .
rasitibiir andgflextible sheat evaterflempe ba foondeshioner asseeiated vith prmore rigid

rlgﬁ?%rgpnuglos%‘hcnﬁﬂet %;ng?ggg ;i 3 az og ﬁlgré)%l:leﬁpélﬁgﬁlu CI% Uhé etnh)%tdilhalt, a closure
structure is supported in the proximity of its perimeter by a wire loop or framework
structure that provides structure and reinforcement and may, additionally or alternatively,
incorporate one or more anchoring structures. The reinforcement structure, in one
embodiment, comprises a collar structure that is integral with one or more anchoring

structures, or serves as a mounting structure for one or more anchoring structures.
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structures, or serves as a nounting structure for one
or nore anchoring structures.In sone enbodi nents, the

w@p@hiosisay structure(s) biases a cl osure strucPCr/@EsS2006/040907

agai nst the lunen wall and across an opening or defect

fron1a position inside or outside t l.unmen [1. . In .

sone [e sogaiembadiEIentHy| aﬁ?@fﬁlﬁéﬁ&ﬁur?gsé%‘?ﬁ%? ioBwe sfryCiure against

tlFJ %&egm lha%td d&b‘r@s% A GleARly & ééfﬁé’ccﬁé&hea ggﬁtléﬁﬁnsid%eor outside the
nen across ‘an opening or from

lpasi wahn in bmmdn emhsdldmnianﬂiublpiesamhomltgstmm&ﬁs avalprovidayl that bias a

et other enbadi e anchoring str
bR B e AR HTeNel 2B BT HoPPAEE of b ESm posiions
b%ﬁmr@ﬁfe' 9 Rfisilld tife! B8 RFAXT T ot dtRerddmbdii@énta| mhMiRNanchoring
In proximty to the opening or defect and at

streetstesoare r&nmldod i wghsatrlgaﬁt Long amhomﬁ istiactaie pontaatipgeor in close
xt er | umen

R%%qnlltgctg én é%te g, &pr?)ﬂn‘ﬁ;{ o It e n%e%%%q&t(fe%&@ ldnd at least one

28R FH R Acturd eRRAEHN of if Wldsepesxiffity 00&l ektefat lumen wall or an
Ci rcum‘erentl ally both inside and outside a | unen

infefnat wall of |grch1|t3m)1t @ef@c@ 1raﬂledb@ﬁ1p nip efie @@bc@émentaﬁazhgrmg structures
ageegczsgt{loene c%rgﬁ gnt{ fl; ’881’?1' 1¥1§18@ grgc} ﬁié(&gg‘ érllx?nﬁég‘n g%@ﬁeﬁ grc%mrcy to an

coverin
c@%ﬁlﬁgtdrvﬁmtemd b bl h@re0 Breucsiird as qlositibaed pemsmglef opﬁmﬁgw er defect,
ot her and restoring the lfi“FIE t or| .nal asepl
Sahﬂar&@Hwﬁwug the PRRAENG & defsst, SEAIVHIRE ane §ifigof the opening

| a‘#ﬁé} 't %ﬁg ol ggﬁeé ﬁ%lfent;ta tnﬁ %ﬁgglaf 610?6'(1 An@@8htinuous structure.

y ‘con es of a tissue or _
vessdh soalel embodiments,the yntloriag stpetuiescpre intaededdp at deast partially

B 5 O SHETA T Vst e T pESTHE S8 GDehine S defect o
RLHRH %H's‘ﬁgﬁf}ﬁ OB OR BirddAGe GLRRY IR Sfchi@l UTIR Arthoring structures

position o ding the defect w thout” damagi ng the
ane| gginebrally ragratingtic end maintsir fhet ¢1nsyr¢)|sb*u@turq owppsitieth@ccluding the

cgechﬁ %ﬁ%?r%mlnaggg%ir%o g%bur:re ? tresfrij‘cu%%Qo?(%J CQl[gﬂow in the vessel or

tWhid) HPSIEH &ﬁﬁocﬂﬂx@mg @ﬂ@foﬂh% Ytrieees &rdifpf(ﬁzlideﬁl asdesys ot ylip structures
over their surface area t is less than the density

with ppeniegsoand genstallychaye & I@fz’ﬁé’ﬂa]i density, oV elctbels sugfacerpiga Yhat is loss
an g I

tb%ﬁgﬂﬁ cfelnﬁ {j &?ol%gfgl str%@ tTI g{rjérrgﬂ |%f1ﬂ?ez£%£ dl la?ﬂ?faﬁfable device is

gasdily iva saﬁ(ﬂ dlal’ﬁet’eijlgSnem]mjd bylirainicalt tomfignekion img dehvery condition

structures generally project in te dlrectlons
mlof e cPHBNHERF AbeHOENE ST EEs AR PrEGhS fRqopposite directions

A5RRY TBlme (ﬂﬁﬁ@ BILGROLHIRELrS T MYGEAY @§pl§§}ﬂ&get}§:h§&ﬁoﬁﬂ§ structures
open outwar In a circunferential fashion, to form

chahge gape dn@np&rewutwandbu i e cantinfirerdiat fa@huongtosfprm @tlemger diameter
Dtitheni PSR o SRR ikt el Bphoring srutures e

R oR¥&sh @ r&ieﬁ{;‘é}? %bﬁ(ﬁu&'l)d Qhid are d%?l()'yéd/ oRlopP&di Gides A cavity or
ave substanti he 'sanme configuration and

dshferm,nmay) haye mbstah‘ealh}nﬁah sninpgosfiguration aagd dimyenpigns, or the anchoring

ned t ve v [ | engt hs, y
Fih o BT, %l PRl BE Mg onpgerign. vy
ﬁﬁ@ﬁr@”’@&ﬂﬂﬁﬂﬂ&s In bdifie aMBOdiien, Sk RuciotingStoaidsiposigidned inside
i nside and outside the |unen _defect are substantially

aad; piide dhe msnedelges erfeubsigniially alignsd vathe o amqtiassy @hile in some
etr%g dﬁ\ﬂ%%rtgg g e(ghttohgg éﬁﬂﬁ&&re? B5difib RS Hkibd S PG GRL tRULRIeH Jefect are

substantially staggered or offset with respect to one another.
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substantially staggered or offset with respect to one
anot her. I n anot her enbodi nent, the inplantabl e device

W@eoopioa$es a cl osure structure, substantially BST/US2006/040907
descri bed above, in conbination with one or nore

anchoring structure(s)_ and/or [ l.ar, or retainin
Str ubt anetber pmbedmenb e AMHERIDI ACUS: ROTPHEFSot CURPLS firucture,
e . Lo I 68b ik, structn
s GRUBENEF Ty Eeolif oGl D e GRAR (e Mhortly structure(s)
addiér ROBAr o®Nietaghih® aisictutes. a Ioefbisopadodiomadit,t Aorgnchewng structure
configured and sized to_contact interi or, wal.| s of .tth with. the
CRRBIiTEy Snleast B PRTIHORNG Laps MQpRids O T YREISS: PSP Rty ‘ﬁe ’
r n R QB W BeplbyddCéondfichgatesénfigured and
cfbﬁ‘géwaﬁ%l%g% ﬁﬁl‘go%(}r%gﬁ)%ﬁgnﬁgﬁagai nsptq }E)I ood v%aoglgel wéll 1g§1fe_
sized pr ootitant tiptetior whids ofthi anfurydve andYeribloomvesssb aly in proximity to

hecrerPG BB e oot iieiaenths 18 SRUCHES BfubA & against
bfo%ﬁwegé.ep%ll% Hﬁ%ﬂ;c;kﬁ’ﬁw 1 tBS hétkiofmiee aRdrishe tidnediortangng the closure

structure(s be "posi tioned inside and/ or outside
striveunedi plaoe subsantiakyieqrening the neel OB HSGAPWYF, f or

exampl e,, the i npl ant ahl e Vi ' qﬁw i n

i nt g?‘? BrdeB?)yg‘% gg?fﬁﬁ?ri??,frlﬁ %@%ﬁé g ﬁ%%tﬁ%ppostgéé %g%ﬂé) g??ﬁr&cmre(s) ey
b3 toYigibHEE msfRNnALdr dulidd thkaietionf wied Ancafystihe Iraneei eybodiment, for
and the closure structure substantially. covers

: t he
eamuplantis iowplametle slevicRds ARRlaySh iR thy 1EEiR P Al pRRYFysm such that

o RS Sl QR | . P RieC4id e closure
oRheseP R T SrRhirt bty 2, Bt LA1Ppf LBty widh
stri@ureasibstahtidllyecoxas uhiy sntranteonmek rod theaipodysme with tha gerimeter of

i npl ant abl e device is depl oyf in the bl ood vessel at . ...
thenloie YR PRERGEE Iniih IMRIORSF Mrgherm R aycer ey i e are! wa

! f S hiteniiiRlimett Meti@plagfable device is
p%(ﬁgm\c{:\?cgé H%enetg?%?iea@guﬁ%s?haﬁ?%ﬁb covering thg neck
deploybinathe btocsinmesset! atctbe brenrysmy sichdhas| aelepringsssraituyp(p) contacts the

' jpty to th k.of th i ,
BB 0y RS it BRI PP R overin
hthd i ren AR skghd c%%ti?%mebﬁodmﬁdséél edidn geoRiAdty it the neck of

or in close proximty to e vessel wall near and/or .
the aesaysny. dpgpesding arhibe rrosfigwrtiomef Mirearhonns shngifey, multiple

SBT3 e v

RHPAIdASH deablally bBPRIte thedieck biitheahewtyanfoloating deplopment.
joined to a c?,osure menbr ane ?n anchorin

i ?nd tructure
st r udnuiet aeesher gabadiment, (e8P ARiRDIHARIES SRR B AP st
D | [ ROLLIRR Bfrcl A6 2 GRS Bemb
b0 SRR B R R ELSAIRE A 0R Sl 5ok B o
AU M€ tanteort BN strudtatee dorfiprininga as Heqse teloapoetioning|hergbers.  In this
material that, duri n%t.depl oynment, expﬁan s to on%
epbodimat, dhedrpiieh RATEHET Hife CISFWATTCT PRECT
cﬁ{b%&iﬁ%{é&}s hB% Bf cohfifucteaPgbRda sHiseC BidnioB UAstslligBaterial that,
structure is preferably joined to or associated with a
@irpgudeployendnt aeepantinte contact alelshiy® podismdpf itheninternal wall of the

substantjally cavers th eck,.of the . -
SRRERERY ntiosR06 OF (e erape dISeo s 5 SHUFHE Is prforably joined to
ASEEHEEWAAG, d1880rS BIRRIbESS thatPinl @dpldyed @bndicisn t substamtinlly covers

oops that, in a deployed condition, cont act,ﬁ\t
the neck of the aneurysm. Anchoring structures are associated with the closure structure

l%/c tcomprises a

and may comprise a plurality of positioning loops that, in a deployed condition, contact at
least a portion of a vessel wall in proximity to the neck of the aneurysm. According to

another embodiment, the anchoring structures have at least two petal-like structures
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| east a portion of a vessel wall in proximty to the
neck of the aneurysm According to another enbodi nent,

W0 b@7asmshor i ng structures have at | east two pePEl/Ub10ke040907

structuresconprising, for exanple, netallic structures

associ at ed mnth bIe or i cover
AR N ot SOl TR ST PRI, Hib FRERGAHA g impermeable
ShvEMEsUT B BRI E RITPd a%@th@r &ﬁﬁ&ﬁﬁﬁeﬁtﬂﬂ@ @RhoGh S SRPhird WedyScomprise
mesh Structure having a shall ower configuration than
2 $eaondfaperd, discostineous muash suvaure haEing aghalewerqogiguietion than that
(ﬁ] ﬁ el acr os the neck of the aneurysm may have a
& ??8?“85 ‘ﬁfﬁ or slot for passage of a guidew re of
anot hefe ¢ledury StiYot@e plaved @biodd thiarbRol $i arRirys@f may have a central
i ntroduction of conpositions, devices, or the |ike
enshingapu slot farapsage effe uidsivinetos appther felivetysardaggeting mechanism, or
ccor t 0 t r
Rt 3r38MPoTRA0R dBuRhe | A st qRERTld, Bpoment of the
Péaduld Systent, eAet’dIdingcts sole nidiieodsiok ehe pragenb envientiorg dddigidnal embolic
through a delivery catheter inserted thr

g
s ﬁ@c%ﬁs RSl BTN o0 R BkcaRe e introduced
tﬂgpél %?. onéﬁé’g n_Eth]%feg H%‘E%é‘? %hﬁ%%g%gn elgigi'g gglt}?ﬁggéssurn% %/tl?tgcéure following
flacenieas of hike pdosuretseuctofe. t hia sdnos u:né)odemrrm ﬂngaadthtuonal embolic

the interior wall of th t
sipRes PR R dPWees s aftdo B o B %ﬁ@ e device against the
ﬁté?i%t 1 8 ke SRNEYIAnd bcﬁer st ihhRtaANBE S Wosure structure in

I mpl ant abl e devi ces di scl osed herein may be delivered
pcmlttohesubsmgmﬂySpverntgtth@ugllk ﬁtMneu@sm catheter using a

P S B 2155 8 DR BRI it

RINGBYT d;amget@ft ligied WrRBhe gelenesitdny aﬁ@ldt delaghenpmessatim. The
along the delivery axis and arranged in a

dJotise afmadteel sunpprtingaframeworkord apchenns pryiugs e generafly radially
condj t i nbadi t e

cscgpg{r%ssec? t mell% & e?gll o%xal% hag‘ttdp :égﬂ)%tll%cgi] ?o Earng?(ll yhndrlcal
cUnciaeratiog ird &\dehe&y ajoddigian. tn andodingentsdhthat hn]szer & pdsher s}estem, the

in relatlonshlp to the delivery catheter. | oyment
: wtterué logater everampl todhe BieK A RREHPTHS dg?ftcr:w%&ﬁt}éﬁ‘?%e the closure

?ﬁ]dﬁlvtétﬁtoﬂ lgqueﬁl d@éliv\ét?g %ﬁﬁ&%petﬂplmlﬁ‘%éy ®eYachieved by a

draw ng t ivery eter whi'l € nmai ntal ning
<tdmdnnmoncef actnaebstpa‘shungt dhy dewiedi qut cof. a| deligary catheter and actively

al t nbodi | ant abl

Pk pBiee SNy sthnen ¥ SREH RS fERiFS ua ationy condition
ﬁeinaﬁt%ﬁﬁtttf@ bnOWiifnt eRbRMBRL der@ﬁ bt ARERRAIMSAEclement that

known in the art, including nechanical, electrolytic,

llsydﬁm(d or damcdledtfwérwmg simelnxmemtapet@hmem mgehgnisgs known in the art,

ment. of I ant .devi,ce e
Wgﬁt ﬁnagi%t degﬁcfttgc@ hy )%1 i€ naind Ot§8 isgér\%? rlgla}/ be utilized for
tmheﬁmpﬁﬁﬁbleateetéey\ﬁts&lo@a Hetgph.ant abl e devi ce of
the present invention. A proximl end of the devi ce
wi re insonepdgpleipnent gystemy aj cttvtfraoww& fougtedony af gepigfed with an

ﬁg}%ﬁéﬂlé G RERf Eﬁ% rkﬁe?en? hl%ﬁu@han& rB€idaY aegtﬁoﬁ RleCHBALe wire is
ving a generally 11 near con |gur ron an el ng

bxeably ohponacpwdimity to, a detachment mechanism comprising a shape change
activation element having a generally linear configuration and being fixedly connected at
its proximal end to a delivery wire, conduit, catheter or the like. The proximal end of the
device wire and the distal end of the activation element have mating attachment

mechanisms that, in a delivery condition, provide reliable attachment and guidance of the
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its proximal end to a delivery wire, conduit, catheter
or the like. The proxinmal end of the device wire and

wo b@7d4ssnl end of the activation el ement haveP@EHUB2096/040907

attachmant mechani snms that, in a delivery condition,

R e B R ot PSR e sopgion clomon
@anam%lc@fwﬁr@ Q“OH&\kin‘gaf)la@éinﬁlt efe e de@oe tdiea dRYIrEE® location is

wire follow ng placenment of the device at a desired
aqsonplighediby applyongi Smd:hblyged[gmeym@ 28 heateqyeunionia grethe activation
SRR oBR PR 4 PhecHUbERahoh HoRRE AR ElarR spe covice wire,

SlenRp withbakval 6f Baaesvatios eleentgndMddli®eryalir@w ng
wi t hdrawal of the activation elenent and delivery

Vvi re. BRI EF DESCRI PTI ON OF THE DRAW NGS Vari ous

t %ﬁpﬂ ventions are '
gt]?E@ schema |C<%11FTC Wﬁggacconpanyl ng
dr awi Wigsousvispedis af @plmm-’dﬁsjm{erdrmvéﬂtmm a@tillvetraped pdeeatically in
rﬁﬁ and are not, dra scal e. g_:i A illustrates
BRGNS ENERED| I@h &ﬁtmts@@e@ﬁ@&t jusativeamregses arly and are not
%qg?q of an inplantable closure device in a
eployed condition. Fig. IBillustrates an enl arged
schenkigi clA r Bmbtrases sqnecenlavgdviseiwnmﬁlcaﬁonhmersmbimﬁ neew of one

of an i Iantab ure device in ed

S eraet AR B anipble T3ty Eviteds pdon xS Bt
i Il uskipati® §MRusled S nReedCeheRhti&l Bont |p%r%fé@t14fé?’ view of another
depl oyed at the site of an aneurysm

¢rnbadimenftadgn samplentablegdebusecdryingtin e dfeplomdg podipect i ve
\égsrvoﬁgaag%t @f’t ﬂon&i\ﬁgtﬁ%&éﬁﬁc' ﬁ%& FB- til}&ql&g)sure devices of Fig. 1A

drld B E¢psRA at hie sitepf sy amnkysaf. the inplantable closure
device of Fig. 2A at a vessel irregularity. Figs. 3A

and 388 PAudllustipies ean spigeasdsedhematic drant drrspeeiispeda vaf another
\é{ ?éﬁﬁab% F%El% Th%glﬁérﬁpla%ég)? llll(ﬂt?%{e prfdjﬁl 5B'sc 1%1?%0%15‘19 illustrates

vice o in“a con
taadeplhgmeienof tes iafpldritahle 3Bsura dawéeud)ﬂ Bigd=ohoy eeksel irregularity.

condi t.ion, Figs. 4A-4C schematically illustrate the
i mpl ' 'E%Ibif’e apf g@dﬁ@%g@@ ngs"r«heg?ﬁ%s“wnéﬁarsegmﬁ views of another
Hﬁfl&ﬂt@&l{: Xlo@lﬂg dfew *engﬁ @h@&%&@ﬂ;ﬂ?t 388 ed: (S%Yﬁzondltlon

I npl ant ab osure device ng ins
anddke déwmfdhg@rﬂ/mm fuBy gleplédBdtmmdgionhe devi ce of F| g.

3B I Baat e el SR BT RTls GhButer SIS s 34

HAVIER ;safmﬁlygandifaly He;ﬁo?é%ﬂo%}dﬁfénéi omg hA%ﬁmbvB ﬁiecﬁﬁnﬂe(htable closure

aneurysm wi th the aneurysm and vessel shown in
d,em@sbﬁmcmsmd lmpghe 8eqk| ofipst ernawéfgmath éBushewsttheidevieecof Fig. 3B

| fl havi n | ur al |
ARG A T PRI PR ISR Befubiueiof) veway and Fig

40 eBaw e tifet deibdeUseFighBBSin £ 8efibydd béiﬁiﬁt[cﬂlt ﬁlSﬁ‘l@' & g8flrysm with the
schemati c ?er spective views of |nplantable
aneurysm and blood vessel shown in cross-section.

Fig. 5 illustrates a closure structure comprising a flexible patch having a plurality
of anchoring structures provided near a perimeter of the closure structure.

Figs. 6A—6C illustrate enlarged, schematic perspective views of implantable
devices having a neck element with stabilizing structures in a deployed condition.

Figs. 7A illustrates an enlarged, schematic side view of another embodiment of an

implantable device having a closure structure in combination with anchoring structures in
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devi ces having a neck elenment with stabilizing
structures in a deployed condition. Figs. 7A

w0 bdoassTsat es an enl arged, schematic side vi ew PET/US2006/040907

anot her enbodi rent of an inpl antabl e device having a

§{1F]Lsa\l§e[r§ pé{a, IPCt g g Fll%.e'&g %ﬁ%ﬁ% glg g0 atag%gan gr%%ﬁsglde view of another

é&hétﬁhfeﬁi 68 aﬁﬁmﬁﬁhﬁb&e&’ew&cbﬁmﬁ p@sefﬁ't %eﬁh@ﬁ/vu?fa partlally deployed
anot her enbodi nent of an inpl antabl e devi ce of

eoTeldiEom i nvention in a partially deployed condi t| on

Fig S tes an e

per sphigt PUISTES: By SnER AR SAGET GRS ffigof an implantable

d@@@ﬁml@r‘@iﬁ%dd%cMrfﬂg@mw’ln% dépRlyey eshdeuadi tion. Fig.

9 illustrates an enl an‘%tr schematic side perspective

vi ew Bt shdtlngrataspedi aed, ofchgmaiiertidem tRepDectiisy iviesw of another
el AROh RS HRA B2 e O s

depheyedicondisibale perspective view of anot her enbodl ment

of an_j npl aniH abl e device having a coi|l structure in a
depl ofigd 1o flistraigh anFeplarged, |SP}IW1|Ca§16§ REFSPSAIE géqly of another
JTsSEe) V:
Ao L plah MU R a0 3208 Aot Ay b fondition
i |1 usFigat killustraed arrcgﬁa:fgedscshlmmucmdcn&ww of amlmtﬂpmablﬂelﬁtflce of the
t hodol ogy USAI for placing devices of the present
I’rﬁ%’EFIVSII DEPALC t PTI ON OF THE | NVENTI ON
| mpl apy %§W2@X -BMfhefEe M edliged fs%ﬁ&ﬂiﬁd WYE Y12l ﬁfy?nent methodology
described and illustrated, in detail, with respec
usieBil foraiping devien ofithegmeseniiamerdlonsur e devi ces. It wi I I
be appreci ated, however, that these systens are not
limted to this application and may be adapted and
DETATEED DESCRIPITONOFTHE INVEXTRONMENt and repai r
of other vessel, tissue or air passageway cavities,
abnorm wtakle sygems (f the Kweses) iveationy arq desaribed tad illustrated, in
t I ai;ri.n
!Itfi‘ I%gpetgg Zthi %gfg é&gﬁ%tg?n Q}%ﬁlﬁ’{l OI%S dexilce% It will be
aﬂ;@m[atd&li dohevei that ket apdtehd EreCtllcm Sﬂﬁl&addlﬁvm&%pnéaﬁchheand may be

ention generally conprise a closure
Ay gtaasi @tlilmsitm conpAclien itheths demon wad Eepaie of ethggessel, tissue or

faegsgﬁ%e%‘} AVitie GBRGDGiiRS, Tt %éJ [1F aiE; gﬁﬁ%ﬁﬁ; it \iv?g %}qema’ced that

he’cl osure structure in
apphomts’mnethodm tbrsepaiong defectar zmddolmlirtgs exte met dintited Thoethe systems
a atch(es) or nenbrane(s) enployed in the
F‘Hé)il? Puctures disclosed herein are generally

constitdRsblé ERBMB dH’l@é@ & tBe PRt 1§Ifenttlhﬁgeﬁe§f5‘ll}b Eomprise a closure
delivered through a catheter in a smal i aneter

sty it doplabed aosnalfissun ar el dptedt eahdi tandoring structure that

f |
N T —
strubmterdraldiscivaéd heeimy bBicafIédible! patdh(@$ ofa@RltRariefs) employed in the

closure structures disclosed herein are generally constructed from a flexible material that

fﬁswg member in a

can be delivered through a catheter in a small diameter delivery condition and, in a
deployed condition, assumes a larger dimension configuration. In one embodiment, the
closure structure is constructed from a material that is substantially impermeable to
liquids such as blood and bodily fluids. Alternatively, the closure structure may be
constructed from a material that is semi-permeable or permeable to liquids, such as blood

and bodily fluids, and allows at least limited exchange across the patch or membrane.
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i qui ds such as bl ood and bodily fl uids.
Alternatively, the closure structure may be

w@oenssssted froma material that is sem - per nRebUS2006/040907

pernmeable to |iquids, such as bIood and bodily fl uids,

th
30 AR BldBR  A B ARG SRS T REER e devc
@mfca@w ainidansy be epestdily gir@nar leglpﬁhew ©ald miﬂga@k | $9ygonal or the

fnd may be generally circular, l'iptical,
?angular polygonal or the I|ke The closure

struc r that. i .
e T L T A ——
biobtelalel and dhatds beihpiessblid cfoddatitobdreothexivis defoiniibl@ fdradsuming a low

jametric erI|§ Ln a del.iver ondition for | oading
RS s PrAftle: i g delireny gendifien or: ieadinge nto (st meyriing to a delivery
I t
‘téagg%m 2\45‘%@%13 FOBMRE o L RCHRY nB9TH h@ge 60bxam bxample, many types
oftr adwriahbissynghetic qml}enem;t eatedils, siliconb enatendle rrulaiies ,maenals a woven
woven or n&@ woven. fabr.i c terpal such gs Dacron

o qqlhgpg% FE Maleia) 545k #oHaear  » fsflupropolymer compos1t1r2n such as a
ﬁ@ﬂﬁcﬁﬁétﬁﬂ%ﬁ’@t @yf@(}e hHLFR) RheTAsal TIHGINGS or an  expanded

r) or an ex ol ytetrafi uoroet hyl ene
Iqoémﬁ uqm@tbyhea«t (@JEE) thwhemesm;ﬁmmm® IMPRA®

( or_ the like, crraterl such
(é)roltgﬁ\ r Q(?rar?e PORSPSIT e{nﬁtgﬁol/ sﬁulcflcaf‘\ e PUSHIS: &P&yﬁﬁt&ane/ silicone
CRThaHBRE Snd @601 MErs! hrddethe llike 2ANBE iREheR @ﬁ%@dﬂiﬂ% a @losure structure
closure structure may conprise a netallic naterial
WAy §omprige ¢ mgiallie materishpuchnesnerthinafilno ghape. rgemma alloy, e.g., a thin-

ﬁlH 'leﬁe%"[l\{aﬁh?ﬂ am&hugg %l NRXIO? lé'tﬁh as l%@lf; 1Rfe membrane layers and

rane layers aney’

mem’pfamss ngmptihmg pheltipRnaenwntsts ahd canfueiions Ghgy BBYproeided. In

provi ded, In sqonme _enbodi nents, the claosure structure

jomecgRAdimeRisdther osuEe REHCEEF dF compiucied frora,e Bperiahthat is flexible
e[n%s késilféﬁ% A0de ng}r%?@@ d5q ay ﬁuﬁ&@tée%%}aﬁz?&'aﬁag@' L¥en" ﬁl@' ﬁ!okfgment or

he nove , or pulsattil tissue
mﬂm&it}v ef theltissue mﬁhl«mdd vessed 1rpWh1chdt’s placebone
enbo nents, tructure conprises a .
] RS PO dF (O SRt Bompgses i mreshrike structure
a9 g eghll'il?drhp& OHLEnifdrH DUFERGRoROPE its! RirGBO8 ! In eneral closure
closure structures having a nesh configuration §
sgeln@rfa;l hayifg nenwbsmnﬁgmratmru have & gesonily éintbcmshesmsmre In some

T R LT AR —

Iﬁldmsetremtﬁfdtmm rtke bRSurd sffaahrel hdsen SksiEkeEteudniatthdtSs expandable
expandabl e al ong one or nore axes. The closure

@ﬁm%%F&Fémﬁﬁ9Xﬁhve a porous or perforated surf ace
STIUGEYLr QY€ il ge@%s havdP? Bfo%@ o?f X % tec‘ciJ Hr@a%g g}n?t%re over at

wi th pores arran e rovi e a su orm
lpast @ piottjonoofits sldflﬁcs ulreﬁ,aweh poORAY arrafiged tbfpr@ﬂﬂes sﬁbd’rzﬁﬂ@ﬁ? uniform
to provide different porosities at different surface

PRSIy QT {hfesiefage gress 8t Wa@trmres arfged Je Pryads ditferent perosities at

dBYeR sSR! aflal abf YheURiok@e MR Rlire! hel"l&“ b{ 56 Hob? s¥e may be

t he closure structure, or pores havin
substantially uniform over the surface area of the closure structure, or pores having

different size distributions may be provided. In general, pore sizes in the range of from
about 0.5 microns to 200 microns are suitable. In one embodiment, a pore structure is.
provided that permits flow of liquids across the closure structure but excludes large

proteins and cells, including red blood cells. In general, pores having an average
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different size distributions may be provided. In
general, pore sizes in the range of fromabout 0.5

worzaowsst o 200 microns are suitable. I n one PCT/US2006/040907

enbodi nent, a pore structure is provided that permts

fl ow of Jiqui,ds acr the closure strycture but .
emetEa L Tedy oD s miens. 8T eXcRile lerge yoreiis gichsels. while
gledvrifig fluitsq6 pehdtate AT @6ssHRY MBAbAMeATRY AGRBARBE SiMpoPds may form
| ess than about 10 microns wll exclude |arge proteins
ameBudas|or drregiianl ratight avd Wy cpnformatiqmofdaaorest wayhel uniform or non-

. nenr ane. .The arr n por.es..jyay ,for .
SRR el B R0 e PR Rl REHEHRE o porosit
A WopeKidedy fBe edtublel At PeriplfRalupditionsn oEnigle "EYsuRE structure that,
gfnerally circular, elliptical, square, or the |like. A

lighéng plagesant.areri) PIBEINHEGY ioF eontagiing thxtisspe er vessel wall.
peri I rki f ot QST t
per DRSSP . Al LORLALOSAY S, FHRAGAAE el P oo
piogided sBuencobr Bethssiiesmhbat prohigesctelRildreatBichmefitusRl pdysth. In one

alternatively or addjtionally have a surface treatnent
ﬁfl%cszuas% gt SwamBle: s naderipd oriRe Preoflpres saiciuge s a surface

ﬁﬁa&ﬁﬁsﬁtth@m i n?l%%ﬂ-orlrﬂu@i%ﬁecﬁ rmoiﬂ'w@matesf ﬁg%@é; 4 Barities that

e material for the cfosure structure
stemotcee]lobn tsachatano to thhatatérsl.i hr agtheaembodintentighecleshre structure

or i.ncorpqrates surface irreqularjties that pronote
DAY (84 A HmSRoN) GonbeitieR ithet TRARFRSET dppressions, grooves,

Ry, ke 1ikd)8n ﬁ'r@éﬂﬁ@oﬁ%%\ﬂﬁﬂ%a@teﬁﬁ)fo BRMEot8 cEIMfI& attachment and
di mensi onal configuration that i ncorporates

wegndethelidivetioyr ooves, channels, or the like, in a

regular._or jrregul ar tter t.o promote cel.l ul ar

at t achgie dekisey disBesherihdhs S8its Aftthreciniler gisr pmponents of
ik SEpbsedih dedtd), intheing! aRUSEnStd UEEHT RS aMRIcAFes) e Etructured or
conponents of the inplantable device, including one or

el ihdHemPisy G5t PUBPTISced , materals o (subsirnae(<dr thet @zaraetes, cellular

t 0 ] ' (o] P
IR W Bnclhof O Se DITRBEN hRh: OSiAT SMEREH of e present
mivérgionf male ﬁxhx@ﬂ!@hﬁrlodﬁd:t_iﬁrﬂ oft Jégent(ﬁ)sthlaﬁ ?ﬁorﬁxﬁte td(afh)ﬂ}af ﬁiﬁg@ﬂ\tfth and re-
I nvenf.i.on may I nvolvye Introduction of agent(s) that .
%ﬂe@e{@%@% taihs iy ok HEerfvicse ﬁialaleﬁ@gmamﬂ@at fogruging, and/or
{BS@Eis & pizﬁ@mgll?tvbf: Sned Fgﬂélgﬂ’tgﬁgtd&fdeor FbP 'VF%Hr lications, for

and/or subsequently to p ement of the I nplantab
akampbe it Falesivabie fdr somappblictbhosproimie theanhndothelializstion of the

esirabl.e for .so applications _to promte the .
L ke RO o B Bogsd Bl tr oot hfimagbe acpaired by
MlhceEnBORU YR 0P EhedpteidneInv¥@ione | NHREBES sttithcd®Yatifay be used in

repai red by placenment of devices of the present

qonvestion owith Nuethedsuands ayséaram et éha presenteipverdionsad described in U.S.
5200 b1 iofd 5@0%6%%3 aiialﬁ %86@5 %@gg%ﬁﬁﬁ]}gﬁﬁg glgciso?gctﬁgted herein by

i nventTon are~describe

200 ABihe R &nairttie£ 004/ 0193206, which are i ncorporated
herein by reference in their entireties. Numerous .
nat erNn&ropnipasialidnan pe adndistesed priot te, derirg ergsubsequent to device

SUESERAET ot oo SMIERA By GE AR e s,
Biocompatible materials may be used for this purpose including, for example, proteins
such as collagen, fibrin, fibronectin, antibodies, cytokines, growth factors, enzymes, and
the like; polysaccharides such as heparin, chondroitin; biologically originated crosslinked
gelatins; hyaluronic acid; poly(.alpha.-hydroxy acids); RNA; DNA; other nucleic acids;

polyesters and polyorthoesters such as polyglycolides, polylactides and polylactide-co-
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Bi oconpati ble materials may be used for this purpose
i ncludi ng, for exanple, proteins such as coll agen,

wo 2dwriosrsst i br onectin, antibodies, cytokines, grOMUIK2006/040907

factors, enzymes, and the Iike; polysaccharides such

glﬁlg(géq%? og%lagtgﬁgs? rn]?iigld q%g@%c?ag)ﬁqq%c%@egs%p& di%xanones polyamino acids

. fiehy (s a|p§13@ys11’[éydb@1>y)éyﬁﬁ)h@l§)aies l\ﬁoly@ﬁé}sp}@hm{), NP&lyEiesphoesters);

aci ds; polyesters and ort hoesters such

MYWT%@W deslyasefels; applyé@gls,an@olycarbonates and polyorthocarbonates
ctd y agludi .

fl’ﬂuﬁ g lﬂ g%ée Sc%%onrdﬁgh 8;@%%%4&23 p%g}%?hyl Hess pr%nglene oxalates;

150]32&11{?16116{) Qhwlmw’l echltm0| ylﬁ}lmﬁl@a@kﬁdiz@ﬂ E&llulose; polyhydroxyalkanoates

y(pho ha2|nes) poly osphoesters
lggﬂugglgt w%gbutpj@te}sagglygycgoxw@leyq{@q %gdssopolymers thereof; polymers

tri m@t k;]]%e ne ¢ a&[‘ej@' 18%' %8&% Ieag é @%q‘%agezlﬁé}ggthg@ég g}sn;de, polyamides;

gnﬂjrqthylkl}dse neolpacaylatigsles;p gloysglhlsypgharmesu qoiyrhediides formed from
san; oxidized cell ul ose;

Bﬁffb?fg/‘/&%cg%?%f KERBARES | Reludaen gsErsARid r eolyaniylridese s poly(amide
o e, o&wlﬁfd@%%t%r)a%h&‘?@(@s}’ nﬁfp'ﬁat‘iéq%roﬁﬁftw mglﬁéggfyﬁnhydrldes,

and copol yners of pol'yethyl ene oxrde;
&‘remmlmmleal}haﬂgléﬂtst]yd)ly(wteo xnh}eindps)] &Hynadldévased polyanhydrides and the

ol yet hyl.enes ol lonitrile ol yphosphazenes;
B??P za:fn H‘{fh}r i 8e%th$ Ibﬁ%cgn%/prag& °dPt aﬂ%ﬁﬁ@’f %9% PORGHEics materials,
dop6lveiti end NERb IRk GhRedfy IRy hisdes bloﬂ’(ggld/eﬁ@”h&ﬁ/e materials; and -

anhydri des pol'y(am de-ester) anhydrid
ramﬂwaﬂlp@o romati ¢ hom)pol yanhydri des, ar omati ¢

DOl YU bR B M55 S OS5 be p ARG o re st

foi @G@ﬁma&a&,d@iaﬁoﬁrwﬂl&ltdﬂzﬁzbi ¥in@® Geethédsnef B ﬁf@éﬂtcmventlon including
copol yners and terpol yners thereof

&?Q&%@%‘%i B‘Plysliysplefb% aloylagtide-ve-ghenoliflesa| spolyaidhydrides,  poly-p-
dg%ﬁr%? é;s?tergﬂ&flﬁgﬁe té%' g&lg?%?@h%hgersgBl)lélﬂftﬁréfnglﬁanoates and the

likse Bisvoapsatole qidlymem/l Wl’ﬁc]ni ew aetsgarthllyeddioidisredf tot be biodegradable

rﬁz{;lesgsrn);ké quse t %n%salégngg}%?y@g%é%gsg%%; }.:ﬂglég’g]zlyl acetates; cellulose and
RO AR SnclB@hY cPHIGEARLARSy t%xﬁfe oxya%ﬁlklage acefate propionate;

car bonat es, pol ycaprol act ones, anoat es,
agyld subiséituteck ecllupssc aenpates lahé clmivytﬂmssthﬂtuoﬁh nan-eraddle polyolefins;

rall c nsi d be bi ode abl.e may  al.s
ARG SARYbor ity apebY et nyenasy  in “Gmidazoles);
cﬁlbeés@gﬁx@natéﬂﬂdﬁﬂ/&éﬁsa%lﬁlhﬁéﬂeo%ﬁld@ﬁ pm%ﬂhyfeﬁe glycols polyvinyl
i ncl uding cel'l ul ose acetate butyrate and ceél
Pé(ﬁf@%l@m@s,pp@lpm@ﬁm@, redydilosansest icopalpdens edrdy Itews@lymers thereof; and
t d on- er di b
ﬁ.ltr%sl tg rlegf; EQ%H}l\séﬁ{/ };)Xlﬁ/ﬁqe{’sh%rgs%\}ll ks ciwnCH} g} e Sz;md one of ordinary
skmb]l 1y1\then§tﬂt v&fduld)ﬁrildéﬁﬁanmmysulcﬂpblyﬁndﬂs gean! @f)do numemus to list here.

hl or osyl phonat pol yol ef i ns; pol yet hyl ene oxid
T F,y@[lSh I8l fse llgplgﬁg:@ g),r lglgptpa‘n\fﬁypmp%es ainlyl gmdsis not 1ntended to be
el?ﬁ’i%ﬁf@t hanes; pol ysil oxanes; copol ymers and
terpol yners thereof; and m xtures t hereof . Exenpl ary
pol yiNemspodyreeniembtekinlswmayi alsd h@uaﬂton&!@ﬁnéﬁﬁ@n&ifltlocldktﬁarsystems of

skill in the ar | d underst.and t hat, such ymers
e repRnt fayFntigyy é\‘&%ﬁ‘o‘&@l “PYYIPEE mRgsrigls inplyde, ﬁ%h e%amplgs hormones

ah(?] tagﬂiéég)gﬁ?gc fagénté | Esg kB! ofCotR DIBSSTp Y nidialsS whfth promote
[
integration with the vasculature of the patient include, for example, processed human or

animal tissue including, for example, cells or cell fragments, engineered vascular tissue,
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exhaustive. Non-polyneric materials may al so be used
on connection with closure systens of the present

WO paoefodisen. Suit abl e non-pol yneric material s i PCT/US®N6/040907

for exanple, hornones and antineopl astic agents.

. o) | . .
FAGE A SRR SRR RGP AL AR s o s
@aginemid thewtikesde, for exanpl e, processed hunman or

ani mal__tissue including, for exanple, cells or cel
f r agniethes tyres pif FEBIRRTIONES EWY A0 b 3xwaciAter Vb Aealewura piructure or

. i ti ' . I
RO BERRo(eP KRR e KBy BERE o e Belipff, Hycrophili
afd/@dypogihpbisregents pr Absding egass ony degdovidedom all o augaztion of the

truct or anchoring structure(s). form ng the,
i) Sy pufibior Simbadh dLEH-HIERE RER. Eibgiog Rycgopolymers
e/ 4r PyEr aRPORY BroRaRAl §n Al HORYREoRGEhS sffﬁMmpeQ?) to facilitate
provided on all or a portion of the structure(s), ftor
doptoymient f®imyid deliwery fepiheter on- sheathci Rgdimpaquesmarkers or radiopaque
i ncl udi.ng fl.uoropol s such as PTFE, may. be pr.ovi ded
it Phay B koD i e Hieire &y Petiors.ef HeYigs siueture to
ety RSkaté posRichifke | pjlutméntatd@bsitorfig cﬁ‘lﬁ@ﬂ@blo%ed device. In one
e

Radiopa%ue mar kers or _radi opaque conpounds nay _
shadimeite priixempleep tedippaspe gemppston map detinenipomsted in the closure

i re .t aci | i C sj tionin .
ARKAEE o ARAS § QufE Shuhe RsPGEHH B, Pl Bppmbodimen
a@neine teodhenid tagerftQr arttibdoti @gends, rAcinghvR@hie FRATEY AntiltBfdbmbogenic
may be jncorporated in the closure structure or . )
A8EBY; actiths i mawpr REFOGHRIAhWItR |CEEUR SIEEuRs Qi ROItigR$ glothe device

r di s |t her t] ,
SO TRy R 1 QR L ARALE-eployment of e
ienplantatile debory eBiitablegeats arawell khewh ik thenetyanideare used in connection
associated wi.th cea(r?ﬁa(%lF&.st ructures or portions of the
i PRET WPy iiplantable dryiceBe admi ni stered prior to,

dur i ngheLldslel @¥Y-Rg: HRP! QUPERE lnlﬁflt&ﬁlg Qa}jeig?laﬁﬂ trﬁ‘:?r tﬁavaen% variety of

device. Suitable agentS are we nowi in the
ceplangsserdother weienialstaserriated witht inesuch yasesthereni ombemtisg sebstances,

evices. The closure,structure C rise l.tiple.
TS syl A BT PO ab S STt plils such as
Hchgfels,ahsdiaﬁz&fﬁ@ | @h@ErsWanbl fhe, lilkddC MnasnAGhBOEMen®! for example, a
ondi ng substances, therapeutic substances,

b
sedplp hirydreged rmepy dreopryided it & rsiefhes, ofwibe | dptuge structure and/or

1% s: _hy .adi rker. :
PASHLAFHE NE R3Sl S L AR e lyrion ot n
dnyayegel Inmayother anbadigient, an spestibf @ombifatibh &fCdgRatsr Bat promote

cture aHd/or anchoring structures that, in a

str
ea@&ﬁa%}m UIHERIO8H ok PEVIdeE D furkRe Phiherglegure structure and/or
RO uAbtuddd RRSH Y ERPloykd cﬁ?ﬁ‘ttl(?ﬁ gac%prg?egﬁtga%h’in@&al portion of an

agent —or conbi nation agents t pronote
apetpybi Za tpramote embolizativosnsderthe dneupysayildedt amother embodiment, an

surface of. the closure_structure and/ or anchorin .
oBE B GrauneL O Rets HUbIEED (BRIt RoHA TiadwEgRuch o5 heparin,

RO #8miBBednHcav e (1PRY, ARKiRAED 3MIFREHEY ST O RfU’V‘i’dE‘atcﬁl a surface
enbol i zation inside the aneurysm In yet another

of ispelpsta strueiyre and/or anchoring structures that, in a deployed condition, face or

contact a blood vessel or blood vessel wall. In still another embodiment, an agent or

combination of agents that prevent restenosis and/or reduce inflammation to the site, such

as Paclitaxel or a derivative or analog, Sirolimus, anti-inflammatory compositions such as

steroids, statins, ibuprofen or the like, may be provided on a surface of the closure
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agent or conbi nation of agents that reduce thronbosis
and clotting, such as heparin, tissue plasm nogen

wa@edorwatssr (t PA), Abci xi mab, and the |ike nmay BET/US2006/040907

provided on a surface of the closure structure and/ or
anchorin str tuyres that a deplo cqndi tign, .
SFHE o) YIRS s ot 8P BPGET VELREIG o radioactive
clo& pokitibh rﬁ'éfipﬁé" 8450 EaRAN B burfAR (ﬁgtﬁgtcld%ﬁrecﬁfmhﬁ@ﬁh&mr anchoring

agents that prevent restenosis and/or reduce
stmttusesrfat ihempbmlddremagmgpulspwscts as Paclitaxel or a

derivative al o ol i anti -i.nf | anmgat or .
oo ie miEmBrand A we ot Rien P ey B AT R Sially continuous
duPfcd bl oMBiaybBe PERNdAEFiRNoR SHMicRe ®pehing1@r slots that facilitate
closurestructure and/or anchoring structures. In yet

ransnieat oﬁﬁbompieeamble devicedironewiting addhpdevies om arﬁashetﬁé or delivery
associ at

f h
SaRor SR RyRd T ulhpk® PG Bl o gnotorine

sﬁﬂbtﬂ%ﬁ&ferﬂl? comphEiape shepatiget hﬁtﬁia@ssmbﬁ aSTarshﬁlidJmemory alloy,
ave a substanti alé]:ﬂé conti nuous surf ace area or

hyag/armglgp bendiagsuiing, edslingox éhe, b}gﬁ, Rgae drembrgpe materials may
atlgz)al;e E[p%ﬁeh ]p%% ot t6) Ll ST of a&c?ﬁr&%&%ﬁﬂg@ %oaﬂﬁllg G Rhating, and

he "device on a ca iver
thyﬁk@nwln a dellvery condi tion. The nmenbrane is
secured to a franework or ancho structure

o1 of By 0RO BIPOISHF AUBIAE he s S BREIAFE; el rpsagnchoring
szrun_gtg?egeaﬂ@f@?ﬁ%rﬂé r@t\‘lf(ctlﬁ& fﬁﬁ“b@%on@@ﬁlﬁé@ Gon® HBI6ddMSpatible shape

ing, or the nbrane materials may
chhsge ieteapiphatecthibits supm—etastlabéhaammd/br shapammﬂry pepperties, such

e SR A nen( e UBRLEORHS THETE) Sutes: SRS p aredictabl

AMfRr %ﬁo@'ﬁﬁﬁl@d‘ahﬁﬂ oflal ﬂﬁ%}é‘ rcﬁ§ng%nﬁrdfeeéd%ﬁoefs%éag current or the like, to
structures, be constructed froma bi oconpatibl e

ashmpeltep@dgtenmc@rdealoycma@ncetm bThesfosagpfer peidneing ¢he shape change

ey -

ihfd @bphEdimpcaitie mam&lempap aPPRingChdat i tiaf dﬁllé‘ehﬂsiﬁg an external
change force such as heat, current or the |ike,

to
I@g@l@gr@eph@ume@rebse heatingdhe deproPEdreling eyremt thrfﬁegh a conductive
el . f@% fé%agféga{iqhé R gluceaﬁh?xﬁ&?lai ) %?;h;%Bg%ilay pRase transition

ange | ure pro exa
tbllﬁpér@dm@ bflﬂletlhaemkﬂvﬂhe devint Gramebvody stheqre nad/ar enchoring structure(s)

envi r nent heat to he devi ce using an
a8sUrRY }r Hﬁ%ié'fqr%‘é“ J@?ﬁ’&ﬁggﬁlﬁnsw 8Y ﬁ‘éra‘t‘?qwg t he device
by amﬂté/ﬂ(ﬁgalw ra@l@&s t LG Ay QIDQHQIC' \WRhAH&TRRE. shpRN memory

heati ng of the shape nmenory material to, or above, a
s ges arapstfeirechshaperpeemzry aBoys for ee imedavides lof therresent 1nvent10n

evice fra rk.structure and/ or. an
HENEEOTh BrL Proat e L pSchs SRk do! P, from solid wire,
tdbﬂ@mare Nbr@RIBA ingidraild, QR thNike) AR/ oA hla9Ybedduk @idsh a tube or cylindrical
exhi biting super-elastic behavi or and shape nenory

ruofEs- t Fl@mea«roek préfrohpErg SHEghECH B rlgcoewcprévsadﬂmon@ls@aterlals and
Ig%ﬁ gv\ré: c%g %ﬁsroﬁ é]gtﬁi}l%él%%jﬁ%\gh&j\f/ tgéé.]\tr&{%egparp r@(‘@%é k}a&%grork structures.
I8 Qnk @rﬁhoﬂﬁnent, the framework and anchoring structures may be formed from a thin-
film shape memory alloy, such as a thin-film Nitinol alloy, using sputtering techniques
that are known in the art and described below.

The implantable device is generally delivered to a target site using a delivery

catheter or a specialized microcatheter (referred to as a “delivery catheter”) with a pusher
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tubular wire, braided materials, or the |like, and/or
may be cut froma tube or cylindrical structure.

woe@me¥rssk and anchoring structures may i ncor ppCEUS2006/040907

addi tional materials and may have coati ngs or
menbr anes. provj ded bet ween and armon

AR QO Pl O PRI AP SRS R RO PHBLRE B SR ROs fgechaism. Tn one
%Etgﬂlo bk aSpid! Pé‘ rcﬁ%uf@éfru@ﬁlré ar d@&’chfaf)@%éuﬁt% @5 'tﬂe”&hstal end of a

pé nmenory alloy, such as a thin-firmNtinol alloy,
dﬁuvﬁg' cafheter en b gy peaftin condition, kad issroyetedamd rétained én fhetlow profile

SBAdORS A A bBleclonty” iy RPA B SHG B Pisiipyg g or within
ﬂi@h&% ﬁ* an%eﬁv%%h%' doﬁ%hueh:g rebaldhgs gid, Wbk etfaetor of the sheath

as a "delivery catheter") with C(&psher cat heter or
thogloswe struriuge asspushés p@ﬂgﬁeﬁmnieda, buedcpndjtign and is placed across

ST pEEFIRE P BRSO 8B pEFporion o

8B khedtha adfitst RicKored Betdtirel B &eﬂl@yédpaﬁtf ipogitief&tlicbhtatting or in
and is covered and retained in the | ow profile

ORIt ntispe adjasentatbe APEyERteck. onTHe @Erioy éwhe aneurysm; in a
s%@«gr{ae Et%{gn Mo&ﬁ'e Fé%!:ttu 0P q?e%br TR &Bélﬂoﬁégf a&%&k afld s@bstantially
aneur ysm usi ng Conven | onal  techni ques an

do@élfim:tﬂhm Bnﬁfryilh enesheahd upbﬂn e:onip(bﬁel rretrsd:troncd)ﬁj t}& sheath a second

assumes its predeter de ed condition and i
PRUEE SEADUE 3 W@é‘kﬂngfpoﬁlﬂég‘“éﬁé?ﬁ {3 Op groximity 10 the internal
\%@&?Wall%ﬂ*alcéﬁﬁt th@;ﬁ uHsfnSﬁecﬁt ep upon r et raction of a
portion of the s h, a first anchoring structure is
depl d§igdl Ariluposdst ammabbd:mnmtaﬁta plgpswe demicp r3@x¢qmmﬁutg)a patch or
|ssue adj t th eurysmneck o thelnterlor
ety ns T imputtet B At SSPeR e B iy v Aihess 32, 33
BBl tetifls S Icbh®ReHoR6f @RSclafiffe SHASLANSY Blehibrane are described
covering the aneuggsm neck; and upon conpl ete

abeve. a@tqsrm sofuctune3 & isesapported byechre ek 34 piavidedet least in

L R T A

deEKlikd™1 Bramefvotll bttifhira B8 ss @buesd adormsiciaéd ﬁ!ltﬁhﬁﬁgﬂhke anchoring
device 30 conprising a patch or closure structure

swmairesd 32.0 38y dodlbcirampesvorty strcture harér asgodng Lfélﬂlewéf‘ss 32, 33
I

PR PP RO B ARSNGBl of el B
Cl osukechsting Gtructare3 132, S33smp5poompﬂsd3y salid vanewo tdbular structure, or
struct 4 provi ded | east er| meter portjon
B8 SR loHPEd e A alaéqr@?@e‘émgtar BEA e %nSifus @5 gotyer mesh-like
$RBRANITHS %Hﬁ% 1o bf biokihk! %tm&ﬁ@gwglﬂ iftd HEINR Shdition is
I's nount ed r associated With wi ng-like anchorin
dsigued so gmit 3121ea$3:a paBerhof mhmmg ﬁrwgs:%r?é @Mtaghen nner wall of

%pﬁ%ggrryigﬁ % i uc %313?61& AssQ gu‘gf qq%r%erss Z@@vmg 8eployment The
d&ﬁgﬁﬂaﬁbn (ﬁmﬁﬁ‘%hﬂ S teds US 2 S3 B 3nay3 De "B3hefedPEir&ifard oblong, or

solrd wire or tubular structure, or may be fornmed from
qhm@rﬁoan aheviligear denfipeaidons on sheyuwey &mbe palvgemad configuration.

4, rg é1J§ed é@%gé\” é%n? as 1h§st9al?e{hf 134, atlle r}m%orﬁ%c %c'ttﬂgs 82 33, are

TUres ndrtion i esi g
geefallatobfingl @@Gilinéar BatELERS tlet camlwmm@u}s frbﬂmtwrchme&apmt 35 to

33 contact an inner, wall of.
framework structure 34 and then back inwardly toward one another at the end remote
from attachment joint 35.

In the embodiment illustrated in Fig. 1A, anchoring loops 32, 33 are generally the

same configuration and are generally the same dimension and are located generally
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an aneurysmor an internal wall of an associated bl ood
vessel follow ng deploynent. The configuration of

w@p@hiosisay structures 32, 33 may be general | y BCT/U81086/040907

obl ong, or otherwise forma curvilinear configuration,
Y. f.orm a pol nal Lgyration.. In a
O bUE Y5 By AP AR Y b gy v

diffehant cogfigiritivsis Wher Jdnenddns.aleogearabadigng Bb108@mple, one of the
curvilinear structures that curve outwardly from

anchqEpgERIctyes mey b lenger prdienawidrr then therqihe aghering struetre, or the

Bl ! 15 RS BICLATRER: o oo

codfigatatiahed Althdrigh. twoAanchoeingrstmgtutesop® 32 ard3llat@ted, it will be
ener al t .same configuration and are generally the

h
IHPhENE peditianal agFhormecHislT TRy AP PYORdsi Archpimg structures
o r o r
SRSkt I, S el 08 BIERRLLAN g o umcnon
giuvtns Bdasd/ot clonme stemdtodiddent, for exanple, one of the

anchogi ng.structures . be | onger. and/ or, Wi der_ t han
the o Bor BallBRBTERG STPHE CIRBES B6viseh EORRHBR 4, glosuie structure 36
BAvinCanehSsng@vichaYe3 HiskitRitaRhcH RI@Prébdraivn 9 r1'19fzthlel)l>votrl\clvgtructtﬂlre 39

curvilinear or fol ygonal configurations. Althoug
aneg opporgdslaterat edges F2theaBamework] stusturat e@losinte sirudture 36 may

: reci at ed that additional. anchori structures .
SRR BOHESpRR of it 00, B by SspULifRR, Anchoring
arucaRgely, BB aa ilustetedlih FigS YBHRE sé cubvsaindNathéid terminal sections,
respect to framework structure 34 and/or closure
Stiende bexawd 3qorrespepding temminalt sestiens af dhoviffamevdrlystirusture and the

r .
A IR i Pethe SR SR L ARG Y0 fimons gy ecnerally
frovided hiviagravsnrface bred chatrerc@ds dheon@faop pesaast, the ah@iridm neck, and
dges of the framework structuyre. Closure structure 36
tﬁsgn g SHPReR gFRCTANY BisKitiRgdote eneiryppJollewimsi rlacgment of the
GRNLI ah s CBRfibthtidrE Thd TrchORfE S, e§%§éfﬂagér§ls%ﬁi7d witvard force
as illustrated’in FiI'g. IB are"gently curved and, at
arhibie rclasgrendtnsturs ec tliad s gererd lyruinfoeye ndl tieoproitp ofithiengssel wall at
L e

SPGB E FedoRsthithion @FERAERNvaR hEthe SRS bAIhE ¥nflirpdth ded
havi 2{% a surface area that exceeds the surface” area of

t he dfgurlfsAF nwhrmatendlyt Hastsate Hbe ichayust devices @6 Figs. 1A and 1B

' | NS] t aneurysm f ol l.ow n
SPISERL be EFLED R0 5. PR BRALONERHSHL RHER g .
showhaniFigs. SIC wad UESinexer émbatie] waRd deswnvaedicé 30CE deployed
on the closure structure so that 1t generally conforns
aEst Hie tsekof pad Bithihaneyssaed, ¢lasure struatwre 3diis pogtiondseto cover the

(?)@ﬁir'%éy e.talﬂgﬁlﬁgﬁ ﬁﬁalnjlxcﬂgri StrlG{is %fZ 5&? 3§r11%1 " t?imed inside and
ronTflow in the vessel an providing reconstructi on
cofitathen wess ahewmirh vadll bloag sit tleasph pohigora oL tiens sarfdegBea. In this

A L TEMTCIE DR TR CT -
AV OGO URERL B GE R ANEHGHIL f, 800YAm. 0
ctbeidieeng dllustragd gh diiged 1C and 1D, closure structure 31 and framework portion
34 are deployed outside the internal space of the aneurysm. In an alternative embodiment
illustrated in Fig. 1E, closure structure 31 and framework portion 34 are supported across
the aneurysm opening and biased against the neck of the aneurysm from inside the

aneurysm.
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across the neck of and within aneurysmA, closure
structure 31 is positioned to cover the opening of the

wa@p@anyss and anchoring structures 32 and 33 aPET/US2006/040907

retai ned inside and contact an inner aneurysm wal

al on t r . [ r .
b o e AF ERteafs B bR bl Ghhgh dhey B Al ppddlogy, wherein o
glosure alevidd hmvimgseu|ol|sautt1 tt@d ﬁ‘fhmf Eﬂﬁ@naﬂsw ylsp‘ipsmﬁ Bdhdthat closure

nd bi ased agai nst the neck of the aneurysmfrom )
%{}F&Fﬁgﬂ I ﬁep‘gﬁﬁ%%w st cqvisr tthe cppmiagi Qfe‘%? nepyshy arédh¢ pnchoring
fthdfuresl§2, &30,k B siﬁFl‘Pe?iuJS siad MHCAHLEys Qnda&ﬁilt{crf A/ rh}lood vessel
portion 34 are 8ep oyed outside the internal space o
Whit improwingiento the aseurgdn.eimtis eebedibent amibring Istraétuas 8d, 33 may
in_Fi | E, .clQsurg structur 1. and frapewqrk portion |
Ly U T A e T LR S
toitRS estkadhd uileutyBR 38R Bflovin d@ﬂ%ﬁlﬁ&%rﬂlé 5MotiAS §@€ctures contact
the aneurysmFig. IF illustrates an alternative
tHepresghwiall igyessubstaatiallyneerttiodobsogynnentveitloiuh saaiaingsorr enlarging the

Ik ce havi at | t two _anchaori tyuctures.is )
‘%g%/ﬁl o\g"/'aeld RS utgg atr??at(’%gtlgsa@le‘éryﬁlr u ?Lﬁrjg Og thesege ggcil{qegﬁeéollowmg
plecea@netf {REIGRENIAGcH thd HBs1AE SHINE ABsaktiRly2RRBRT thBYneurysm
structures 32, 33 are positioned outside the aneurysm
neak (9o ftfaetivelin rensie thepVessa! \detes| andhlthe ianchoring sirtstutes do not
(VA I IS LJyent, anchoring structures
E%gﬁm%gmﬁé§%§éﬁggﬁéﬁgﬁf@ﬁgsgé ‘and configured to match
t he i RigeR Adilmstedtes amdthérhdostes devicd A0 RoAXPLBINEYa ERshbB&tructure 41
neck of the_ aneurysm so that follow ng depl oynent the
¢

SURRME Dy asEP St Uk edrueBine et andnmoyrisd &9 oReassoqigied with anchoring
i Ak | i ] . L0} r
ARSI, ks G THRLBBARET s 5 ELINDE Bl 1
generally af dedosbel ebbodi n€hissre ftaldtavi 41 ipl ey bported by a

h | device, th | . t t .
ratorf A S VEP e oAby enpiidern Bowioneet siwgiyre 41 and
akt@iRid o khectRse Sy M8ARUNboadHg! ﬁﬁurﬂ@? prﬂeﬁﬂ(e? L%%E%Bﬁéstructure

do not substantiall(ij interfere wthTlowin .
4gds pwpntegitqor wrodidted with awe paianof Wing-lileasdieingesiiuceires0t3, 44 and

oRpr iS) closure,structure. 4 1 suppoy.t a
4? P g@rrempgérﬁgg%}( GEPEPE 4 aﬁﬁ 3“#{96??5@%“@89% r‘{3a§g og¥ 4hd §6 preferably
coinphis@dGhgid ¢langd fdfdridl Sschdad, a Mtindt a8 dnAial Hha may comprise a
properties and configuration of closure structure 1

sali Ve eF Aphuar s4TugBES r prhBWY disofasmed) foeyurae nxateriad thavingda braided

- cdudiSicROFEEIRRLY RUPRRL LEGkeRY, @ Tramenork structure 42
provi t east 1n

ed a a perineter portion of structure

4 1 dhd atfigofation tof sichodihgstudures 48, means ahd biw)dh g .deployed
or the |ike, Framework structure 42 is

sut.uring, . :
Cﬂ%filﬂ% d9 fesiggied s St ableast apartion Rbeashiof angroriigriifurivkes 43, 44, 45
QB QlohPtsSdf MGEUHER of i
oRSBREIRT U5 o SA008,  fge STYL pcs oos
vagehfodbwinghdeplayumpt.i Jhe xoshgpetiahahgehorhe siradtuksadd, 44 45 and
Nitinol alloy.material and conprise a solid wre
4Gy 1 ab%PLOryeétcPﬁ%ﬁ?:e@% OCnBSPeBEL T GFTHA. PPIoREaCTRsF VP form a
cﬁlﬂﬂirfétgr SorfITgatAif, 60BRYHEY Fétth @ poRRhACLonTatiioh e a preferred
structure.
embodiment, as illustrated in Fig. 2A, anchoring structures 43, 44, 45 and 46 are
generally oblong curvilinear structures that curve outwardly from an attachment joint to
framework structure 42 and then back inwardly toward one another at the end remote
from framework structure 42. In the embodiment illustrated in Fig. 2A, anchoring loops

43, 44, 45 and 46 form generally the same configuration and are generally the same
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The configuration of anchoring structures 43, 44, 45
and 46, in a deployed condition, is designed so that

wa@eoozeamssl a portion of each of anchoring strucPCr/@s2048040907

44, 45 and 46 contacts an inner wall of an aneurysm or

n i nner wal | n as C|a d bl ood vessel follow n .
S hen Schor e Bps dar s o6 %67 PARERE At oststy Blror image
Grdentdttbn With %9604@0 aﬁdﬂoﬁnéi RRpONE @n& a8 dx‘eﬁpééfivelﬁaﬂlrﬁﬂaﬂy, 43 and 44

general ly circular, oblong, or otherw se forma
aampesitionghin gmferaj]cmamro@ mnagsy omeh@jtlomayltlf taspech to anchoring loops 46

{1)1}4 %9 t(%gsg’l?‘é 3\% %u Ve gﬂ@ﬂ@?‘?@gﬁ 3!{ %Pg]lf%}néa 19)}4%‘1%}2& dffRension of

deehad¥d adhofing 1@@@;6@' Jw 2P| 00NE YiaVi VarPesid ther d;tﬁiﬂghfh?non and/or
that curve outwardly froman attachment joint

to
dimensign ok esehr efomgheringdloaprdtd, Kéndbaedk 46 rrwwh@l ditfersiplar 4lthough two

A5 R gl OB R IR0 4SS

additieral agehbaap Strébduredtds pAs oa?@gpée@dfaﬁéhnrmg Retelteg nidyebe provided.
sanme configuration and are gener ally the
AneRodingeRBICBICS Aischisierabnyy rEapesdsm arganepglly sgmmetrical fashion with

t at
BOR BRI Oy BeRRRT el P AR o1 oo
r espedtg. \zm Ylustsates b atdsyre deSicendt the typeeshpaniin |Fmg1e2A idaplayed such

enera mrrar. | eorletatlon W th respect to
ﬁfc HBTFL %1 psogﬁ:gtl dCQi@r tﬂ%é),gg}&lpg\;g] e arnﬁgrysm with two of the

ﬁlcﬁ@ﬁﬁ@%ﬂrﬂ&m@ﬁ@&ﬁ%@tlﬁmdé S &ﬁﬂf}}sﬂlu %@ﬁth@c fad"rqééé'i a C})oitéon of the

di mensi on of anchoring | oops 45 an
ameyrysar yalndnd lreo edbrihé goctaringnstanatiresr p@hﬂmmél orsidé the aneurysm,

h .of anchori.n oo 43 44, 45
G aRe i TRRT rdh Yo Ba 2 prrgeiea R SRy Methods for
RPSIAAL laNebs Sl Fubh‘i‘a? W &@&supd evidd biSthe 3 RGholvin MHIE. 1Y€ generally involve
appreci ated that additional anchoring structures or

loyingf idghercbdriag sHoethiegcamprising. fes example canghoring depps 43, 46
lngﬁg:ﬁ;q' Iiri]e%ksotf LGS “rn?il %? gﬁsﬁom{\}\%""?%ého%% o%%%' X6 fh proximity to or

Y syrmre
cfdnmm@ rilfe Siitethal whcirykth andl/ odar the ab&eysh meck;udepldyiing the closure
Fig. 2B illustrates a closure device of the type shown

stwcmr@ 41 2grose theoyesd Qubn apsiaysTp Ae spbstantially C@\f@. the gRgaysm neck;

4R GBI SRR Menfy kR TGHDASTE B bLarB, Rlhbife loops 44,

£ utsidd thg aatury s atckaanuopdsitmningf arfcherizm bopy 440 4fainl proximity to or
and two of, the ructures 03|t| ned outsi de

ERicliRg arystred DO SERE B s EPBOE TFsCoel vl | 11

pr oxi RitkMati®e &diCodREMS BB ﬁﬂeuwastnh@l@%ré ‘aEwE@socﬁ'b §LR&afdd in a partially
vessel using a closure device of the type shown in

dapipyed Acaqpditemain Yig. rdfoland 'cdéqdllsoylﬁnlgy@(i fcondjtiomne Htigi AB. In this

structure for oQps ) .
GRbAdinbise SR SR1°8 150, AEmPY T A Teneht SRR siiif 97 having
@l tighchRaR®nital c&ﬁigufhti@hq&ﬂéﬂtty d BloSuire GASth®ehé 33 having the
the internal aneurysmwall near the aneurysm neck;

Rrepettigs Af thenelogyre §{ﬂ>‘@u@t daseribgdeabpve, aed bawng faa ansbering structure

S AISHDYI A RURREANLLALL ¥s OVt albg aneur ysm neck

a seco ori’n ruc ure conpri sing,
for ex@mtdeclosam harcturg Sl @wsram@z cofriprisedis pord@s bhmesh-like structure

aneurysm neck and positioning anchoring | Qops 44, 45

qqqstigl,uggg ﬁpmya shgpg ¢hange metallic material that, in"a delivery condition, provides a
low profile, small diameter structure and expands during deployment to an enlarged,
deployed condition in which it contacts a least a portion of the internal wall of the

aneurysm. The porous or mesh-like structure may have generally large or small spaces
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contacting the internal blood vessel wall near the
aneurysm neck. Alternative enbodi nents of aneurysm

w@b@swsmsstdevi ces are illustrated in a parti al | pCT/US2006/040907

depl oyed condition in Fig. 3A and a fully depl oyed

conditjon in Fig.. 3B. In thjs enbodi nent, closur .
BB b SO ist b otch BRLATETGELPED Bt UBESRBABorasymmetrica
A eagegl@fbﬁp%H\Bédto'ing&%@élsdirfe@f‘h&%ngﬁ&w KAHAAE tyPBs of expanding

Joinéd t0 a clfosure nmorane 52 having the propérties
méshtlike stiuosursersknavat andausdé Sor ¢xsople o vasjowsrypasadisieyts. Tapered

n anchoring.strycture conprisin | tiple positioni .
i e I5 ayde caygred gl MragaPl ok Y R e RIS fabri or
BemBasE AN BRI bidSSmphtiBRI MUB bivstaBRSKuchi 4¢€a silicone material, a
structure constrycted froma shape change netal |

C
R miateial, Haacron R, ar el ikeepy masri assomgtop ol elber BpRoof fibrous
1ﬁr ofi.le, small dianeter structure and expands during
ABi%Ynent to an enl arged, deployed condition in which
it COrdpefdds cRshi@astuckirBos Tt irgdy ok {dﬁﬁedi id efrnadsovvalel ®ith closure
the aneurysm The porous or nesh-like structure ma

hglerage Aérala) gmql]@r gl@n@ﬁtersbpﬁq: pogmﬂs b EAQsEEs StEysiure 5){ may have a

st.r . .
L L
57udry glteroativgdn) eieapdrimdtémefatosarecktan gt i ma$uiavalllaergeyredifferently
of expandin sh-1ike. structures are kngwn _and used, .
shanecsoaRaIEnon okt bRlsTiAYiSE dapIeics Dask ROTIFR 5 4r R Sbodimen,
LB S BRSSP NP 06 eA) 8
Feeingroxdmityhtatitsiperibieter @ng &t mbheedtvdortrsextizied withbake patian 57 at a
silicaone terial, PFTE material, Dacron(tm, or the

Ipgagion TRYFMALIO T3PS %ﬁiated with other types of fibrous

mat erp@]tRmninkdRenBéls 6B 0S158 a8l FUGeIBuR devitR)50RBay Rdveedioop-like
to or associated with closure nenbrane 52/ at a . .
semrefureesimdian e ther angherdngogructuses epcrigidoehave. shlfaeatively, positioning

Bt 2 By B IR BN b 8 s i

RéconBhicbk Ndtucded, Yor 4 Reugefel iewalchod flekididl hertGial US sudted on or
5 1 may have a larger or differently shaped

a@mmt@ﬁj waghi srmewerka stmaturest dedining e Restioaing mpybers. Two or more
1l [ frent of..e , . Cl :
B0, Heps 305,50 GERALand i IR, 4 0B Gly racily

skyprmneeiied] larahganednt metha8spent foradosund styucture iSl s Ipanotiet @nbodiment, a
and js_nounted to qr associated w th base portion 57

tapered | GeeIBROYSHINERHh ATTUREre; Paying i phaflayver sgRiigyrglig ghan that of
t 51%@@ srr?&ﬁre%ﬁ AR oPlicd hOAHARhIBYE GfuchRe MBY

ave a l[oop-like structure simlar to the anchoring
st r udtigs. dd-d€glivstiatthalbwsae dayice Shaturing|dgplopmsit andninragleployed

menbers, 53,. 54 S5 and. 56 conprise a sqli .

GRBRED oS e RamERt g 1S 1 SEIREThubls 1A illusraes closure
R IdSOYattial QT inger@l 6 b hfeursnVAl Clhpareld| fosuld grudake51 & deployed
I's mounted on or associated with framework structures

aded ifirstngnahipeing ciueiuen ithrgughe tise pREUTTTERD 16FK B epositioned within the
QsSi tianin ' I

q%ﬁurgsrél e\ﬁfé}rl %ﬁ%@%ﬁ% P?témﬁﬁg BE3Y g%fjsﬁ)ggnﬁﬁlfy glokial 9 neck of the

aneurysm. The positioning members 53, 54, 55 and 56 are deployed and reside outside

==

the aneurysm neck following deployment and contact at least a portion of the blood vessel
wall in proximity to the neck of the aneurysm. Placement of this closure system thus
repairs the vessel wall and restores the vessel to a substantially normal and healthy

configuration.
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symetrical arrangenent with respect to closure
structure 51. In another enbodi nent, a tapered,

wale@cosmssnuous nmesh structure having a shal | owe€T/US2006/040907

configuration than t hat of tapered cl osure structure

51 e S _an |

2. neaS G B UAPERIL P B SR B0 comprimg
fleqiblo viozaie Siﬂxdturél 62 hdeipk ayaratigne EtlletllngﬁileﬁleﬁgSZ mounted on, or
depl aynment in and across an aneur%qnl Fi

FeFAMaESh Regf. b BB Qfelb ¢SS SHREEFG| | POl emt:l@befﬁ 620 as shown,
eaa'i] ?éd%}ytg@ aged aq'rn%|6§ S§d §n(§fn§g Bk %cﬁ{ngedlat aﬁ ipterior or exterior

epl oye ofing struttur rou
sunfaoe yof rolosaek sancuieos] tomomdammd[tlwl}t fbe rao@ted sivongit Bhe closure

rane. 2 extendin ross and substantlally cl osi ng
RS R 7 ORISRy & OFEIGEURE IR rRpIREHD sRacss of closure

éﬁcuﬁ’§6?n@r§1§ 6§r ?4 ﬂ%{?lb‘éﬁs&tw £18surd'e é’fﬁr%' dh Mb? a peripheral rim

aneurysm neck oyment an contact at

65ea§$trla‘1p@ ol iie arraxigeﬂlwtshxﬂeoﬂxd juetisr lof wapbsingaymisosd, G4t with closure
he_neck of the aneurysm Placenent of this closure

e?r?fhus repairs the vessel wall and restores the

VeSqumﬂéhtz?oﬁu&ﬁf‘i@“@Oa'lé Yor&¥efaBR! rANMINERdaBYe or compressible for
configuration. Fig |Ilustrates anot’her enbodi nent ?

i @Nﬂ%m éelﬁfew them&h C@thm deviees. dnfthedélblesy cdmdgiomgarms 63,

tur. Iur Ly chprin
BRI o sl YRR iR %o N B RReR TP Eivred in o
shalisdis@etet rsubitamﬁlly/&?ﬁﬁ@ﬁcaﬂ%ﬂi%ﬁatﬁﬁ, FotloSe\Belivey 8f the device
at | east two spaced-apart arns 63, 64 and may be

trghmdesredy tagget ﬁn@ & pdimady diaseeter,i defivenyr sauditiont one setigseof arms is
e: I r el e Qu

h % ;{é ulrtg IS lgrg{l éfggl)ég@lehte oﬁ%no Sal}’lﬂ QS ésﬁ?nogl% cgn éﬁ K@for of the

mu@m’ilwqjl for rox miposi the aﬁwrf/m asckof Thd other @erfets tofiatrd & deployed
may be | ocated on cl osure structure

%‘éwu?@t caépsggft?% a5ries of prssty assunag thgi Hhree- dgngnquglal spaced apart
%ﬂ&@l@y SRt dBodifishs] %ﬁttﬁéjgéc d @f’ﬁf 153y 1é>g§d ofthe internal

cl osure structure evice

L’@@Qﬂ‘ eassdd (walk imdprakinyityf tol tl:la bh@lrymn ncnkp r €suel serutiore 61 is positioned
' t hr ough cathetgr de

m nimal |y invasive, delive

Tt R et Jediarr iRy e Wit egjosinent of the
r84pRstiRNAr cAbliNg latM§arrofigWeigt hlasentéht tcﬁf %np‘laﬁﬁalﬁ@‘dbﬁ@e H8Yacross the
be delivered in a small dianeter, substantially

negk Phar PRIy worflosyee siricone o shbsiwitially devers élncyn@ﬂc &tnldearms 63, 64

A By RS E IR bl s g SR priper

rith 5| degay depiaydipnttet @ftﬁls tschfd)natﬁQn pegi 3f 1bafle QAudthR 61, may
interior of the aneurysmwall in proximty to the
PEodls 9@(’(‘51‘??@% ROverpgs %ﬁ%@ ANEEY SR Be el ang prsthp yespehval) da proximity to
tﬁ#ﬁ GAN ﬁm causing both series of arns to assune

elrr ee- dlnenS|onaI spaced apart and generally
oppodiegs. pas6E |1Hmrs$1;ata/\altdnna:tive céwaendevi@si eSloafre 8y$tBm 70, shown in
1:’ooziéponed on the jinternal bIood vessel wall in
pF XD PTPTIES & RBUAHCRRTYSHIUTBER /| Brigsuremiared pedkrsgrugiuge 72 and a

ﬁhﬁalﬁl?%lf tah&’fb@ﬁg%%@t%?estﬁeanﬁrﬁu [5&E %tﬁé@, 71 ma O]Etlor#ally have an
substantial ly "cover the opening during

oppiang or slot provided in a generally central region. Remforced neck structure 72 may
be integral with closure structure 71 or constructed separately and mounted in proximity
to a perimeter of closure structure 71. Neck structure 72 comprises a reinforcement
member 75 and a flexible membrane member. In combination, the reinforced neck

structure forms an upstanding collar structure that may be generally cylindrical, oval or

25/43



10

15

20

25

30

35

respective anchoring arns. Follow ng pl acenent of
i npl ant abl e device 60 across the neck of an aneurysm

web@smemsstructure 6 1 substantially covers theCTE8006/040907

and arns 63, 64 provide anchoring points both inside
h ane ysm a t he bl ood vessel er.i heral rim
b S oS Blagnent 52 R ieck 55 A G e project nto
tHe ifiteBiSHI6 NS bhislEYit 8nd deal BRYNRK 9 dglﬁﬁfraﬂﬁthb 'v@:fk%i The reinforcement
covera e of the aneurysm neck and/or the vessel wall
bXd way e peovidagd inneig-gagvatietk as siayg, 06m 0ther pattem in which

7 A BACRR A S BB

sttuct@t Jeés lludtrated Bs Brojeting @ § difediR@lsubstanifll gr&thé%or?dl'@o the plane
a plurality of anchoring structures 73 and osure

et Pl?é‘#rér%rwtule iy lopyill &eaanpyeciatsde thah r@pﬁﬁpfﬁb neek siretture 72 may
ﬁlre %‘ﬁ:'t g{f? Sgr?%c?)gqggkefo%é énﬁe“?% a%lrltael a%% o(# os Béeoe{ncg?e with respect to
tier plaheiref Elodurer stegnser AL aebeslaimgr ahefhy dediredObpPIRAIOMN and the

Xi m t erinmeter. of closure ucture 71. Neck
g‘ﬂ% é ftfg’ %BHiﬁls‘ir%“é%reafleFlé?q*Pé’F@éﬁBai ‘menber 75 and a
f1 exi g BuidBfRIAD e/O"Edﬂ?ﬁ(‘}nall LOat bigh }a&lﬁgn 76 (extending from

rei nforced neck structure an upstan
slt)mnc stowature Fator magk Hmichyend? ahdi Yiaiyg b Mgéqﬂun@mahan either closure

S 1 el i Do S S ERERETEDY s or o

@enlﬂ@&ie@ﬂ&ﬂfo)’&rﬁc@ﬁﬂﬁ aad id 1|ﬂ?enH&PJ£6 eR80dh e UMdideor the opemng -
vessel . The rei nforcenent nenber 75 may be provided

%pniacgng,ag thestample ofzan aisouwsm, the bltnmhmsdi eeval]patpremmmyrto the neck -

TR G ST W N - —

gpplibations evhéze e gdohiéﬁ?rr(ﬁttﬁéi opénifg & REgul® Ad¥ fhe dimensions of the

direction substantially orthogonal to the plane of

i PYFEONSERY) @ﬁﬁcbus?%l ageordipgly. bEheapgirterartion dreforbly increases the
r r o) 0

{f?kg/:; ?Idoﬁglgett e;é{%:g%ge%t(%é’g%g le% teébg)ﬁ{g } Wi %orenprefelably at least

abotitiE¥% an(j;,l 1& smnb bmbedinsnts, hioleidn eb@it a0%. dh yet 6thef émbodiments, the
t he desired application and

end| ng o
L bEiR & quf?%rﬁb ‘BFaSPﬁ 6@5&%4 digmeisr ef deicrlugive depige by at least

o6 yped. Cosure system 70 additionally conprises a
skirt portion 76 extending fromclosure structure 7 1
or nebicheting struetore? 273 rith bﬂavpm@r@bljl a;ogﬁrucpeeir froet ergenerally rigid

| { t st
SRR SRR bt e EShe AL RS s
iDfistiafl RPERI B4 dﬁ@io&i@i@ sttﬁc@@esoﬂﬁ hitded Rgdct &n loph&HEases of the

to remal n on the outsid he openl ng - contacting
Rlanergfelasueerpbmetust 7 ]aﬁndaﬁtfé umygchby fih mtmdmtwmramport 77. The

t f th
AL N
dﬁpsslte@bﬂ)(fsltldmedlpﬂdhoe@gIsﬁﬁ@tumb ei§ BehRodgedreAhhRingtsh@ctures 73, 74

%enl % is irreqgular, and the djnmensions of the skirt
o ilysHRicAdy Tig 8dj shavinge o%?ﬂ%raﬂigltyangnl?é epfigiiragion twigh rounded

cBﬁl%Ese raply 5l%ﬁﬁﬂigeég{)$lﬁmg§tpl)g% %{%f r78 sfho% in Fig. 6B, the

occl usive device east

apclefregaibiugtueds haeas tnc&b) wind%%apﬁdhp—lhke S@ﬂﬁ&ure Anchoring structures
enbodi nents, . at |.east agout 20% I n yet other

MAY ASSHME & garlettyh @t sizes and configurations and may have a generally broad or
narrow profile. For some applications, anchoring structures may have a mesh-like or
porous configuration. Although three sets of anchoring structures are illustrated, it will

be appreciated that fewer or more anchoring structures may be provided and that the
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skirt portion preferably increases the depl oyed
di aneter of the occlusive device by at |east about

wQ@dd7/04mshor i ng structures 73, 74 are preferabPgT/US2006/040907

constructed froma generally rigid material,

t heggﬁggg’uﬁgﬁ? r&?ﬁf)g% I Ar’@tr dﬁl@%&&ﬁ A ra %ﬁy aﬁ"ﬁlﬁ%ﬁc garrangement with

wispeat tathe sentl aadh.74 proj ect on opp05| te sides of the
pl ane_of ééo ur e struct¥re 7 1 and are joined by an
i nt er Figdi%t ATUStpisE c 4 sumilar plpBie systemTR@ conmisingng central closure

ghicuat 81emviRYa E@nérﬁlhﬁgy'?aln gm@ﬂdco[ﬂtap\{e}gs&g 883nd fﬁ-ﬁégpgqut portion 83.

st ruct ur e, Oor separ at’e oppos ositl one
Bhe ndrfagg belWeQE BQllﬂ%sregmly 8D engb flexeiddkitt poxtioin 88 |1Engenerally curved and

yre 4 re illustrated in Fi 6A as ng
cgon%éﬁé fqrf% 15 PIOYETRC; B PRRISHIE ﬂ”?%)ﬁ%%é“ 85 Which are
ﬁ@ggre%dswh NedfRcdot @Jcﬁaéthéieamﬁiggﬁ Nh £ erﬁhﬂ’?yufa‘alallg symmetrical

device 78 shown in Fig. 6B, the anchorin
PéigEL.a nore rounded, paperclip- I|ke structure.

?2 (r:]P IOIE §$ g7t AT gf#g&}glﬁ r e%ﬁﬁg@%ﬁg (gr 3 @ %F%éﬁﬁgﬁﬁ% 0 (%nﬂqe present

ina¢rtiow ar Okl . didridtes Qiéﬁv@rpﬂidnﬁﬁlﬂ)hc(ﬁg BOCHRN F}Y 7B illustrates an
may have_ a nesh-1ike or porous

tructures
%@H?aiﬂgé rCiQSPE?ngeVAWt hedh ar lergee demetenfsubsiainilyndgployed condition..
éle&f@td%{fi%é 126 Qof Hl&ls%tﬁrgtt £ sekd &Néét% of %nc%ﬁtgr e%‘c'g@ét&r%s 122 and 124

fewer or nofe anchoring s G e

mojovmltga(ﬁroan cdppdfsa:b mdtneamtthmnnﬂegnedme Cdouélegtr@d’t@re 126 and generally
ener al | arran iLn aradjially symetri cal

HER Vs 6 430 e BpCkCsI Ve BHErIZP 2pad & profergbly Gomprise a

shhﬁ&%ﬁi@%eﬁa@nﬁ' Bd enfld O§\k8‘|d’s?an§¥1§>; %8]11%9‘10%? %{Itﬁ{‘en%l Fhe delivery

central closure structure a genera
C@ydlitlndr 2 ahowmwlin Elg regi dhe82 amridrifip atrectusdsi (122 pDZM)I B2Ad radially
and f| ared

i nterf e encollarr ion 8
oS PleClee S g L PypsBiney 08 o et s sructure
ilReendeplosedestditich. pr ovi ded by opposi ng anchoring arns
84, 85 which are st Zﬁgered W th respect to each other

and a¥Ichpgegl siractareg elRadr and Y24 s @nyrablymréistanudlly atraumatic and
Fi trate t her

BRI ozl A 35 A RogY ouBERt T HoBRYFbROTRen. Tn one

eatvalimait,cameh@ting sielcturey YzZQﬁtﬁllM abve Figdnerdiy fidRcheli @ructure and

7B illustrates an alternative closure device 130 in a

crogFgestiogpla retiagurationy s da rfhe aﬁmlgpder@mtogﬂe@trai@ch dirt Fign-7A, anchoring

hQaME 18 Mbg O t cond ets of

Sanchor :%ng st rﬁg%ﬁer e%%éli;’e% fg@épcro gjﬁgu ?ﬁe?{]ga? ¢ gfpensions, project

00 p)ppsmtealcms deshoitamediateeeaiiad sai@ure phrldodre Strhbgddtine: d@Btantially
ansvers cIo ure structure 128.

ly
Stﬂﬁ%‘?{ %ﬁéﬁ‘lé‘%tr% 1gyralon: o %Piw reongitiany gncheripg istuctures 122,
134 @G@ta&@é’ﬂ%ﬂ 1‘=?fo'véillap%ﬁggt{)1 gﬁﬁaoﬁﬁgﬁé 3t 3?{)41% sides of the defect

cylindrical ucture el Ivery con
beiRgwtosed ITth armgcmh:@ste @ne:rhlby inowg-tratumerigé uﬁdjpu(ni(ﬁé's and preserves

odREIIR, PG 2L AL B B OLT SR O BB i
andpitoREmal @Qﬂpm%rﬁqfl@rﬁé}ﬂlﬁb associated with anchoring structures 122 and 124,
respectively, to promote positioning and deployment of the closure device and to provide
a larger diameter contact footprint in areas of tissue contact.

While anchoring structures 122 and 124 are illustrated as generally triangular,
flattened wire structures having an overall length greater than the length of the

intermediate collar structure, it will be appreciated that alternative configurations may be
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Anchoring structures 122 and 124 are preferably
substantially atraumati c and constructed to mnim ze

WO e@Uierssb ti ssue they contact in a deployed cpelius20061040907

In one enbodi nent, anchoring structures 122 and 124

ene ttened structure . .

42 TSRS oSSy ShASAEs a08 iy e or pressure
&1%&%%&61@%&'@@{1{&5 Fehd.- mzYyA\takélriE@ Bk Of §§dh‘d§1‘id¥ rs@ctutedZor surface areas.

have substantially the sanme configuration and
Altmaa‘sv&hn or a@dlupmib/, oRmbpres such asi these mdtfmeconstructmg the closure
|nt§{rmsd| te call ar struture and are ar ﬁdt

& b ety SpecEly PhALGH S P Or Bk SRS HrldRySs.
the dept ey 8rsREAMPhIR MakBENEE pRGerdbly HesHARBIn eximiR4o the ends
contact generally non-overl appi ng portions of tissue

appivosit erushies 182, dBeé r@@méa:tfrdmnn@nncd;gtédcoﬁﬂm sjructure, which
GHAAREEL d SO UYL TR i g vy

@mﬂttﬁiht ehdby23 hed QIDﬁiay,efod exdimysle, 1556@6@&%@0‘51{@136 ande associated
proxi nal pads 123 and 125 may be assqciated wt

‘éﬂﬂ% Hafionglus: maesers dhus) prarking ﬂi%enm%aé pEs | febgth Stebs of anchoring
t d

EEIBLE JB8i) Sharol L AR BATED Bl DEEHARY Ratorists s s

tho@tyon,i gdld, snlvar d:msunnt ptaltmsme twgnteachnd e lile may fberisad Discrete

structures 122 and 124 are illustrated.as neral
RHORAA BRrKers Y tetrooqied vt B loRES o ! ol exampte, by

S %aédhehﬁg gctrﬂn@ﬁg abeding A% WREAE raa& theqfket he

i nt ér nedi ate col lar structure, it wll be appreciated
t hat kntarmediate vellas orfuciyre 426 eompnegs b@matally Tyéindrical reinforcing.

FERAFS Fhe] it PR 2UIBY Grts Bttt §PRlorsing sructure and

BYréald& the ghesralp Herdedithicanalthsit d€ bE hfthoflhg SHLEBES 122, 124.
areas. Alternatively or additionally, nenbranes such

Ribs tIRdgee bewdedftor orcaspasiated withg mambeang strueturs thatcisuftexible and, in
rRl?ocﬁ&letj ‘ij ablsﬁnﬁ?ﬁﬂldi eg(lre%glvw&lﬁl %geco?l gc?uc%ure The membrane

anc oring str

difuetups elfney dblagsopiatad Wbl ok m"om{eﬂXﬂnfﬁgtaﬂyt with hﬁn%ﬁk& cﬂésure structure
anchori ng structures- 122, 124 rempte_ frominternedi a

128 | Redwpaque meskersyatec Arefartly issneipted WI%C@iagtsalucm 136 andor
tpgngz;érg@aoggggtgggq,%q%u npl ant abl e device in a delivery
S

condi t1on 37and 125 may, for exanple,
i ncorigr @B dlwiraes appoitee drnbibeadsane dedde 1W3Q bf the present invention

radlo u ers,. thus, marking t term nal. ends of
b bt Seloe GhBihe L odes’ [ octeprisn freh g aapgd sets of
éi’x%ﬁé)&i@ﬁﬂfctur&ul 523§Hdel 3uah J@WOXH%?M@' s$%de3 UF bn &ftermediate collar

tant al um go d, | ver, barium Il num tungsten,
stndturh ¢36 iaké gnn@ralhe tramsyerse Dﬂ@ureestelctlad il3Bacine mang stractures 132

y associ.at d W t nchori,ng structure
BP0 15 RSB AR SrshucePF AORUR e o UGS afRRHal Jag, forms a
soBstehiRgly Gmiddtie s{rué%@re ih lﬂﬁeﬁdé‘[ﬁz@ig%&xdﬁﬁin' @5 ilfistr h‘t@ﬂ @i ®ig. 7A) and
126 conprises a generally cylindrical reinforcing

diapgest gpnéormstipp duripg deplpaentotp pravide folargen dipapaieragtiugture having
[

ag%ié%f%%[ éérﬁfc')t/urésg %fgé ﬁ@g tf?%gﬁ% a%%@#&rﬁl Rdctléﬁfxfég%gcﬁ Gr’ﬁjnc,rg- ike structure
iat the C(ﬂdpﬂ@&dlé’rZ paﬁﬁﬂy déploged Zonditienpandkowhoin Big. 7B. Anchoring
associ at %d V\A % menbr ang structurg that is flexible

sgﬁaturqs nl32, 134 may be substantially as illustrated in Fig. 7B in a deployed condition,
or they may curve further toward a centerline of the device in a fully deployed condition,
depending on the type and structure of the tissue defect being repaired by the implantable

device. Similarly, intermediate collar structure 136 may have a substantially upstanding,
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this enbodinent, is substantially coextensive with the
collar structure. The nenbrane structure may be

wa@s@ooimsed with or forned integrally with traPCUEsRE6/040907

cl osure structure 128. Radi opaque markers are

f.er abl i at ed t tructuel and/ o
BB 2FR86h B ShI BBl BBl S, P, o
mtpoetiaencsfar anaties nml[ydﬁm@letew @ﬁrv%&%&ﬁnﬁ&@nmgsmmrdly, in
invention in a parti al depl oyed condition. C osure

ipgiopawitly Wn@@rsn& $t¥t§fur%9na> Br@&shca gacirethat contacts and firmly

I t 3 4.0 fro
U T —
Hmdotgemrzai layd/or desl devdee cbnﬁ@mﬁuﬁﬁg rivciher &pla3dd condition may be

oring structures 132 4 are preferably
’gf’ ,u@ftp@aémgdm Qleséﬁzafp@ ?Fé@tnﬁt%walanﬂﬁﬁt*ﬂ@ﬂsrﬁf tassue being
gﬁi?édaﬂﬁdﬂl%llﬂc eCylindrical structure in the delivery

ndifion (as illustrated in Fig. 7A) and changes

conf oAncltoring storctunes d&Dlany ridrt ark oprpfepatily aubsthiafig ratraumatic and
st.ruc res 132,

di amet eCL{ structure havi ng angﬂorl n%

POFATYHChH FILIULR TRURR o fippe eV Eomtast dn @ dgployer fgnglitipa. In one
ShBddghbite ahéhohﬂg s@%@ﬂu%éegzoéndpﬁﬂ haNd ¥ g@ﬁé}'aﬁ’}y% hndrlcal or tubular
condition, as shown in Fig B. Anchori'ng struCtures

stipturd 3upd n@rpsﬂa@cgmhﬁt mmﬁgaﬂatlyn asIn Ithepartailg ddéphoyfeidgconfiguration

B 5B SOV St L0, e ekl s o
infendedihte T@ollﬁﬁ@@lﬁﬁﬂré‘ WEihd 7€ akr¥dRd e s%s&ﬁﬁ%ﬂ% 8li@edtddBfiguration,

tissue defect being repaired by the inplanta
‘Mléﬁrﬁbyeuposi deplayiment aj mtaweﬁ@éﬁ QpRosig whmsmg stmqurres d@wact opposite
n ndri cal
Plg':fjar%g |1% hﬂ?@%ﬁg_{/ §ef§ Faag%g's alg%a(ri] he s%mealgcatlon. The distal
tb]lnhma;lt eradseof hncHoirigg s’t’ﬁptu@ers 13k 13at ﬁfrﬁ‘ﬁdl @n@ra@lw lagde surface area,
structure may beﬁlgfn ed or curved circunferenti al

ISR 1 4 BeRY Ot HIURRES  1oh ErQ¥idth ar pubgtantially Hon-traumatic
{

RSPl AR, Bt NPOMR 0o 36 Tl conc

striuetuthedosess ai defern wathoalLdmatagmgiantiesne 1t\mntaotss cur ved

d/ t d f | d
cond VG MePrise Sro0rthe 2 Bubd i Iteig & Sogly wiangular,
Wwikestelehasd ha\hﬁ? ﬁﬁ ¥P&aR Mlﬁﬁh%{glft@leﬁﬁn Qe khgﬁqttﬁ the! iﬂ?&“mé:dlate collar

repai red, and ring structures 132
strggiueg; dit prid be aaﬁpyecmﬁ%tﬂmﬁtalmmaywat coafigutaiionsamey be used. The

mnlmze trau i ssue. t he .
a?lglpoz}n(%e pﬁye T Ra R RN ng&téo%arb@&‘? ’}a/rPE‘?FB’l‘ élsmbuuon
sEuEtuRss uhaasnaﬂ;sakarﬂfé b3 dfau@ltlangesﬁ@ewkésyorcsmkﬂaw5ﬂe§saI ARErnatively

tubul ar structure and cross-sectional configuration.
qr dddifanallys membrgnes spetogsciloseored dorr eansawcting) tg@ gloagredtripture may
ect on
He phovid R inBRRARHER S ST WP o Brind FPURL T a6
and @Ore cann(angamiopaqua nsavkst antprafetaplyapiogiied in p10x1n11ty to the ends

onf uration, eby upon depl oyment at a targ
3 i 1 rb‘lﬁJ&EPﬁtﬁmén % Hy "ERetE e el ceH@rom@ure which

cbi*ré%ﬁd SLHrtfh@C(ﬁ§ta1 And rl[-g@)() ] ¥nd© oft _Fﬁ@ffglﬁfanf le device 1r|1 a delivery

subst ant i al the sa ocat’| on. Stal termn
cendiionf Bndi@paqmg nwrkars troaye bel fRyvided4 fHorexemplperipr abdogiating a

surf.ac
rad’j1 olgaque hatdrial &% portion of the anchoring structure. Suitable radiopaque

materials such as tantalum, gold, silver, barium, platinum, tungsten, and the like may be
used. Radiopaque markers may be associated with an anchoring structure, for example,

by gluing, adhering, crimping, welding, laser welding, or the like. Bands 133 and 135
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termnating in a generally blunt structure, to provide
a substantially non-traumati c anchoring structure that
WE@owaetss1 ti ssue to positively position and reP@i/niS100&040907
cl osure structure across a defect w thout damagi ng the
i 132 an
s g tdmfig Ayl oo BpARERYY P R R "G ppadte Blfers, thus
starkicg thiee teriial REdAOL Hodr adth of emghdringr stadctired Maring rbﬂd following
Ien th of the internediate collar structure, it wl
el ciated that alternative configurations my be
used. y Jﬁe@ﬁ% laP Grodli a8 CER H?&é ri Hfo%lﬂg ?‘f)&ure formed from ribs
add|t| onal rel n orci ng or res Ure distri
§37 et forres: genetallyreylihdrioal tdllﬁ'oifomgﬂtlmrbtlmd ahind ar@ljﬁtbvided in a generally
tructures qr rface areas. Alternatively o
10 doPT: Fiotehre o n‘ﬁ f;%go"é% prrugdurps, 62% edR¥bé r137 form a generally
&%@ﬁ;&és@fﬁ%'sﬂﬂcﬁl&ea&i RRYTR tRhbE Lol b a888YiaRR \thﬁ)\é' Igéﬂlg%lﬂe structure
connection wth one of nore anchoring structures e
et iwdlesiblagidopay be Subataﬁmaﬁy aoextgsbeevitbthe cotlewstdetire.n The collar

h h 132, 13
R Y i i e afhr Bl 2o 0 L BF e o fepioved conditon

@Ioraﬁ Q&E’@fbédtébob@ ethe slRl saRctuRl M ABS reidBe UnelelCor curved in an
| ant abl e device in a delivery condition. Radl opaque

15 %wa@r%rcmrmﬂqé covfotaetionf &rawam Flosutsystrasturec] 3 maybamounted
&7, S9! Bl Yk Rt S0Pl Ee R ol o mermran

dtawtuad aesdcigied dvittsthe \¢ellar m&mwfmdoﬂnéif b8 Wiibstdntial$ c8ftinuous or may
and twge i ke may be used. Radi opaque markers may be

besptidad wihaisial onAPeHRm BiripAYaSS ofi cguideving of ansfempisgument.. One

Vi r n
rmeclalpa iRty B bRy o8k Hlddthvich 208h YRLHl:RG36 andror
20  tramswarpocleduee struoztumnBS se or be associated wth

radi opaque..mar kers, mar ki ng the te mnal ends of
bot h Lt $ %fflatéﬂ%éi?‘i et ul%ﬁ ' GRROGHBEN Afr 3 Slpsueddadta Bilpgrhich an
SeRLQY OB&ire dbWikE @'I%Qbﬁ'd@q Y IOL:&{ldlﬁ% sﬁ'x%dérﬁ #38entral region and also
conpri ses reinforcing structure romrllb i%
rotes be gubsirgtntor atthghnaspit Dﬁdrrcmﬁdrcmg |Strﬁ«ztum aftgnprlsmg a plurality of

ucture a a Vlde eraII
Bbhdiie B G PR Ba bl bl Sreby OGRS Peil-likg joop pattern
25 letlbs% pbsdd §tﬁﬁmaaﬂﬁ9§bahg){n Q%ﬁ&&;ﬂﬁﬁl@ﬁﬁhﬂ&-ﬁﬁdg@%ﬁﬁ@uﬁ% Struts
e bonded to, or associated with a nenbrane

531 areupied fiapne angthehiyyneans od inteynedinte siivetanes D4) The reinforcing

A A T i e

srictues utiagy bemoﬁn&iﬁﬁi oy ﬁﬂuﬁt@ﬂ dbérﬂﬁlﬁtew witB®nélessihéed
above, the coJlar structure and ribs nay be angl ed or

cur veéts FlRSYR devichadlyiscilspiansd doowing inWﬁ\‘Yonrﬂtei gevice, in a small

dlaRASV r t
0 JEAESIE GRS BRI Y SR B B eper
frgao almiht@rioaofmhabpaﬁag snd pmmwned asmtactingt @dn prdxtimith€o the internal

1 st ! uct ur e and e substantially continuous

B ofdhe Ao S b R Bheitipef gengaly agthe neck of
1 cé@nﬁig' d%W! Foy%en@?fggt’é%ges' BRhbHAE Struts 9538 &ggl(\lggﬁ%nd contact the

i opaque marKer (s referably associ ate
n@tgl[npbyesgql rpdk inrpEoXigBtyaa ditoaneurysm opening, and the closure structure 91 is

35  drawn against the opening from the direction of the vessel. In this embodiment, closure

device 91 may be used to occlude openings having irregular conformations.
Fig. 9 illustrates yet another embodiment of a closure device 100 in an expanded,

deployed condition. Closure device 100 comprises a generally curved conical or bulbous
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transverse closure structure 138. Fig. 8 illustrates

yet anot her enbodi nent of a cl osure device 90 in which
wa@poogiokmsged cl osure device 9 1 provides an ockCTIUB2996/040907

surface in its central region and al so provides the

B0 L S B R BT G Sr
diBRGLs Niflndl, deRheY 8FuaaRdid1 féﬁmnaférsrﬁ‘t 3 fpeliplmhiele? dn@aR a closure

pattern Wt h opposed struts 92 and 93 being in a
shtubtutr@ (rtot ahdwn)rand rhas ail wpgEng ahifhﬁ Jugert diemetesendit b e embodiment

b ORI P e P, AT et o
ASmBrafb ggﬁe?s rel P BEE B R %ﬁngﬁﬁg SEFYE 109, ERIBE 103 hitel g¥n6rally arranged in

I ndependent structures e connected, or nounted
x cagtiallyn ayrmlnytrmalt pattenie and dewer or eore [rsuney devireeided jlg another

qwel%@(g%g} {f}lgh ;‘;%ggﬁg {\J/q%g e rglni‘ dd@ é%%%Sh hifkeBt 3Rk or another

?f?ﬂfﬂﬂmﬁw@ﬂ%hﬁ&hﬂg struts 92 are depl oyed flrst to
e interior of the opening and positioned cantacting

or i rClpﬁltfﬁldﬁWf] 10Q adgj Olilﬁ}’étoﬁmm%flﬂl legst Otl?@tféiﬁ@ﬁrs%‘ﬁﬁure 104 for
é)ts t{oltlnngh Sﬁcﬂ? 31{11%%1% d%%cé'%(y 58%%25&1 @%ﬁir{g’mq%b? rb%@ﬁﬁé’ 104 may be

€ openin g I esses,
iaNBe doinn @f it suiv el &30@169.1 siﬁp,l ayedy dedonned asta fteta-like or loop-like

internal vessel wall in romi:ﬂtyt the

HHERTH gmd Fntiplg aetaming steickires, 144, ,may g Prq\g %mg deployment of
?denﬁ)t() BE@ gspﬁﬂlcﬂge oem &)Gﬁ%gﬂeﬁeﬁt 'e%n@ifontlﬂﬁdé’ ﬁﬁ:st?ﬂenmg, while

th IS ment, closu evi ce may be used
mtamhugl strogrens{shd 64 Inemalngmtsnal&agml ek 0 ltifecxmmmgoami am'%hgl: the device

9 il]ustrates. yet another _enb of a.closu
R R e iR B et e QU B G F i B Rp0 fpg opening.
devi Cio 10Di1RMREL & InSthELERPAiM¥NICHTVAkEOBEESS 1 TF having a spiral
bulbousstructure 101, which nmay be fornmed, for

cemﬁgptaapnf Poframeverks sttumusma}w beenrevigedaifprogramnle it élse internal and

fgﬂ&%&mgﬁ&s Og tl“%t srgurgt t%% %ﬁc&% E}}rer:lnﬁ)a% K tm%?}b@ 130% eg to or formed

Regray VIR Mhd gadbwbikesthRager Iﬂloa%hﬁfodﬁmﬂlt the spirel structure has a
enbodi nment illustrated in Fig ,_ curved structure 101

snesilsr disanstics cne Ald a,lpégq;ajrlqtmqtgtzel}glr Iy aﬁptlhgraq:ml?cgm@pnt a closure device
%Iergg pﬁeggntqm% i3n g/rt{oﬁtpgﬁg aﬁ% s@h,l{{u@l §didhl 9{)11 Ebi¥SeutRbn. In this
S Inmaradally

ar e ‘gener y arrang
aiottinentcal opasingrooil atrdctisempisingowe coilb$oined/indbe middle at their

provi ded. I n another enbodi pent, nbr.ane wal | 2 my .
wealk e‘ihﬁ%‘ie& eBOI‘Fi?n% TSI PP Yy 4 opPRE hOReGtRe (n an

g naléhmggip 'ﬁ% &%Qﬁyre devi ce 100

es at |'east one retaining
str ucAu rceﬂlfbdnﬁ)merrpntsu Sttnuotmlrmgmajancbmmsal MNitigold exire eor a similar

100 across a ent n Ret ai ni_ ng,structure 104 v,
DARCQGA PO i S TP G B GO et SENCHeS OF ity g & membrane
QAR 1as BroRetRl cloblke BruchPOpP- Tﬂekﬁleﬁib[*ebﬂét lfa!a[seduﬁd’iﬂlons such that
multiple retaining structures 104 may be provi ded.

oerliapping dgsips pifrtet membraae ia fixed o thenagi lisingorsemeritsiugtuig vhen in a
0 oned f.or ex [

LAR3HE PSS, 60 SYEBPRLERPLRGHS, LB RRORAB b oves

thbe tepeihingl and lapahdiamete ed@Vifcshe of the coils is positioned inside the

opening to be occluded and, as the device is deployed, the spiral shape forms and tightens

against the opening. The small diameter portion of the device where the two opposing

coil structures meet is positioned across the neck of the opening and the opposite coil is
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100 within the opening by contacting the wall of the
structure in proximty to the opening. Fig. 10

WO bdoaseTsat es yet anot her enbodi nent of a cl osuPET/UBW0E@10907

110 having a spiral configuration. A framework
structure may be provided, for exanpl

e,
dentoyed dnto Ahpiresionequisge %WS%IP% aad genipgfs thpr?lg pf the structure (such
I I, e nounted to or forned
BRSNS Ro IV IO e JRURRE TOUT 8 10 OF |
enbodcksrremlmecﬁ hboﬁ)lcﬂ(&hreﬁ!;truﬂlmreﬂ’ end asnsbrames| ¢neployed in the closure
di anet.er and a er di arret In ano

ST EIeS hOTERSubE KBS oL e e Hre BTN, Pl as a hin-
Wrdlﬁgn p O HHQM Nﬁiﬁ%l aBBs" élhpl%?éd in membranes and closure

configurati I'n this enbodi nernt, an Opposi ng coi
ssructuedsuo theopreséns i imeention [rofetably banedihicknesseofnfrany abeut 0.5-100

their small rtio and ex di ng, radi a

OSB8I et £ BAD AOH 210 L ATG e REAgred of between
4¥3§%@ga1@ﬁﬁmﬁﬁ@%mg%ﬁkﬁﬁ coil reinforcenment structure

may conprise Nitinol wire or a sim|lar bioconpatibl e,

pr ef eTlamlms mapeolc hlém@e mpat dei areparedh eldd eekadipleyp YNE d sputtering

e Tter S, CPROTE o AL S o GeBRNEE of which is hercby

iANEpofi ByGrefedsos idfts érhﬁetm? melatbemﬁﬁwqﬁ@ly émpltobm ramidrel, formed
rei nforcenent structure in a coile

of el glesat sibopn qrdhﬁ{llge;béthtg)@ﬁ AR gquﬁgﬁ,oeéqsha@ge outeraygreonto which is
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ar ger one posi tfone
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i s _depl oye _th spl hape, for.nms an
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posi ti oned’across the neck of the’ opening ‘and th
fopmﬂs irt ¢hecthiin-filrs AEpholyabyi byt éormmg aergm@tnlamm @n@@nmgea pattern of

SRR T SRR 5 o1l BRI RUER i orer o

Quid ifRdrARAN SoriebRdng Ht the PaleS o Bk Elﬁ'@ @émoving the resist
enpl oyed in the cl'osure systens disclose erein can

lngerf dytrmstiralf members mayi berwﬁwpéd oBrthe pagfiebpriosigetpulier geposition

t.i nol t [ |
SRS P 3Bl P b A Bk mber
pr eseThe frﬁM@WbﬂQ r BugicRt alkinbelsaand ahblicigensmbérs fangtoyed in the
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r exanpl e, using sputterrn
Tebhiguegfs eachirgethor-filne shadpa nhﬁltﬁ‘ataélnys Ereaﬁ%], Eﬂﬁ\(n frhie art. In one

di sc| f h h t .
Gl Brte s n Pl e A BYEHEaoh A GINS TgFseritcoyy Cupta e
514 {;ﬁm; :8003: fPMEE%pch%}f Xhpe Meﬁz%%v Sﬁﬁérél&% PchhbE (Pacific Grove,

hat has an exposed, etchab e outer |ayer ont o
@h) edis. i%sRs Peitane&-Tdpesig, @d630,2007). | Byiefly, ghultipki layevg jof think film

Iﬂit ?4 3}1521' :ag@" 3 %p?,}gfu tl%ﬁlr‘r E?Zi%ﬁzﬁ% oira]s‘. p(ﬁ%l'g ng Sarlea % Ijrtep fdepos1ted
RGP DnfPRdiat 5iREat8RArfhdEe such as a polished and oxidized silicon wafer,
with the first deposited layer being formed of chiromium, and two subsequently deposited
layers of Nitonol alloy being separated by a second layer of chromium. The Nitonol alloy
layers may be from 1 to 40 microns in thickness, while the chromium layers may be

approximately 500 Angstroms in thickness. Two photomask plates (referred to as Mask 1
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resulting thin-filmis released fromthe mandrel, for
exanpl e by exposing the mandrel and attached

Wwo bioroksyer to an etchant. Fenestrations, or sPEl/S2006/040907

openi ngs or pores, may be fornmed in the thin-film
Ni tinal Ionb faormn resi.st | ayer containing
a4t Vet 23 e SEHGS. Eﬂ? %%Saﬁ%% SEF-LfiPrIARY pattern-deligns which
RN Ge e aRAlRHe LRt fésﬁl"t‘ih% QtrcRf \ﬁﬁ Ris icBsePk @?ﬁnde? or tube.

Create fenestrations corresponding to’the pattern of
Mpseknl ngsiainartice desigmvisad to hatare fiestechrad) eiromBim Uayten oalthe wafer and

G Gy PP 1Y Sne RenAGHIoa s i MEMS techniques
atr@'d’ée(fl ' %nhét%rﬁt t‘h@cﬂﬁﬁﬁﬁﬂﬁ regddoY 4Ryt Bed hEdtBius! %yers Following

framewor k, or support nenbers, and )
@pemm ) theethire fitm é\&tﬂn@y eldoyl and hleromlmdmeersj ouithe svafrgy the multi-
et R B Sna S BRI b B W R R
didHafn kd! r(‘lwéle'E el ﬂie' HSm1En Jayeld, t drofingad [R¥ISet- between the first and
Techni ques for etchi n% thin-filmshape nenory all oys

seeandabitonednaliay lawetsheThe telegspd dhia-fimsypdiesgs which has a generally

rar%}g%gq\f% esba%e tlsl(".;tgants% eg %}t@ b ?‘@?fsﬁﬂ%@ &rggfci:[i%]]ebr% ﬁ?ertmg a close-fit

hiithel Phape, ﬁﬁn@(amp& ffr@h edtAnlesc st'Eel(; hitol the(IRa:ketf between the two
G ove, f AR Pelton & T. erig
ioens) blieg fapts g heatticating qhs;s@\l%tur@fatéﬂ@ o i v ffgpstration of
Al ughaas
00 8 b B 84 My R NEATND e i
mﬂstd;ﬂtoeolﬁhmgrmte&mmqueas a polished and oxi di zed

silicon fer, with the first de 05|t er. bei ng.
f or ne@ B ARG eéWBIaPngs% é‘%fu@‘ﬁ a%‘?f%‘?l ‘foéliqulse a closure

c}e@%@r}ﬁv?{ Ehfe@ﬁ@lwﬁé Ry, 19%0%131%%r@1t§% B¥tachn®ee g@iﬁt detachably
ayer o romum The N tonol alloy |ayers may

cfonmmts1 theoinifantilde clawice ho ahletikerygwishaxhivire t4hdevibe grideuns generally

é@iﬁ’é@aﬁ %M Bﬁ\gﬁ Iﬂlﬁ%& Iﬁytgt%g%m?pﬂ%r?t IF glgwf:e thr%u%hﬁ detachment -

Jéﬁﬂﬂ dndvBsiklodkd 36 Beleep tiRy@ehlaritdife desks tddkidagired location in the body,
pre-determ ned pattern designs which det erm ne the

mgrellﬁrhy srapations thropghy & guide| qaghedary yBuitable dpyice pyikes, detachment
_]0111 S dant% é:e\lllkf%fig%gfsh Wfrééba?e hwgfﬁ(ﬁogm%) ﬁ{eazir{]efhdt ﬁ%y gﬁ ﬁé&ﬂ assocnatlon

he Seco romumlayer o

vﬁﬂﬂd clvaste d%vmﬁltoﬁltlﬁlsplas@iﬁsm\@nubm Pédtereals thalh endyi Ibeaambloyed for the
alloy | ayers. St andard MEMS techni ques are used to
Jexiceapd df’lh%eri’ﬁ‘i"ﬁsﬁﬁ‘fﬁ INkrgoin 18 #%y and chr omi um

! ayerélosd: gl %ﬁ%ﬁgﬁ ﬁf&;@'egén@ rin\%cntﬁ)ﬁ‘ earE I’Hs@d ftb |1@i)a[\ﬁL t@eRels in blood

aIonan s on the wafer,
vesdeld $uehies edeurlisms, fant wilet ph@mlpglcalsderfmmecavmas rfotnhgsl in lumens,

i chrom et ch t to.di )
APve o br B OMPRage il SGReR phiFe P ROCk e DTN P and
1febc§r§¥ru@¥f8¥1 8t Sq{h‘i‘leﬂl\“v&él’ln@ﬂ tlﬂuL Qﬁéféc@)(ﬁlﬁlg mfﬁ'ﬁﬁal'l;e 8898 endoluminal
thin-filmstructure., whi has a general |

tedmiGuey uatra}r wgﬂ‘@pe requrmg amgismenwgmﬁt @recedures. The delivery and

Rt PRG0S s S e bR 4008 EhEPSifotng than many

d1REMLIVE Brdeedkes aibdone@iietitherctiee the h@lﬂ Of cahplastib@yer s
and heat treating the structure at 500 OC in a vacuu

Fenestigat 1 dHugfatesngn deplapigblesdovice ohHiferinent jaY eEion loaded in
GRS lrRETREr AdViddiEn th LADALLIAILY ot 3Y&Eet4ehdiFsite and Figs. 12A-E

illustrate an exemplary delivery and deployment methodology. Delivery system 140

comprises a delivery catheter 142 having suitable dimensions, flexibility and pushability
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standard photolithography techni ques. In another
aspect, the inplantable systens disclosed herein

W@mﬁp/«)n’&sel a closure device having a device w rBCT/H§1006/040907

in conbination with a detachnment joint, detachably

connects the inplantable device to a delivery/pusher

f3r pavisgiogeti q:éewefietaiggt ERPAE rSiFy WCﬁrﬂSead% %‘Feuw%h bp gavity formed in

g J@%& Yor! dnfodiflal if %Jhocienlk}sry tmlhé%@bd &el%yy &, such as a
roug t he tac nent ] oi nt and énpl oy to deliver

rtehmvamulaambmmj auvaleest pavigediod ethiqugh $maihtlmmcn(s)1 andfer tortuous

e oielva vt HEVRAE PR » BUCHRRER PP gl diameter

eﬁiﬁla' %é%))é’il YSHLFle bRy @iﬁal%lgﬂneﬂﬁ(&?‘w tlhd"délﬁ)%r}aééthé’t&dmay be more

e used Tn association with osure devices of
ﬁﬁxdﬂerfbr exmugnie, i than privkineal isedtions. hﬁumwswsllﬁmlcaﬂ:@ters @ne known n
wmres are

e 5t I 58 Sp 2 S ST etV 3 B0 o B SR Bk ™S e

to reRphlr ERARCIM, I Whidh aRs) ¥e99! &f SHCRPAS aadRMIdCEBIon devices
and ot her phyS|oIog|caI defects or cavities forned in

deseried heansbzueng avaisathef enpeeed anshordresstaieirey 4t wigfergtly preloaded
1%12{ Jﬁagfélg etel n&’e%fvgfgop n%{ti)o\ﬁ' qﬁl rdf“spa"l”eﬁdeﬁq oée(%ehv?ry catheter 142. A

|o’n 0 or tissue

distal el 146 bhiepair\RvRS d@lﬁl,uﬁﬁ has pbﬁﬁdﬁﬂﬁdqﬁm@ﬁahvﬁymﬂdahvﬁry catheter
reqU| ring invasive_ surgical procedures. gdd%I [ veré/
gl)yn@cﬁfespplg@em ﬁ]é§nglpcg1n§eﬂgpg}rp y1n‘cen ed for placeément at the

i f rrf”a'l % hi®h %{19(11’258 or %é‘ﬂﬁ'g}ocon 2 4 aliBARn li!ipal'ﬂyor cavity surface

er natl ve proc res a uehtly reduce t
thitsks oppostepthe ciatermaiswalkirglatitd to | thasdaliaers paﬁhway One or more

i nplantable d t he, t | d.i .
VRSt e of Lhe pesent [iGLah keaea a1
Ia[BxﬁhaF ghd ?5{7 Bﬁféﬁhﬁr dstite1ands ki 19§0s1t167ﬂ%d5’0f Héle%F}f AL R1i@8ry catheter

exenpl ary delivery and depl oyment net hodol oi%m
2]} pm&ryblswstrespondﬁtcnmqhsesg strld?élﬂrﬁveﬁe?d@a @lasemenipat a vessel

bl e di
‘ﬁ%ﬁ 9}3 ]?qullet %{iﬂgglgf?{lngﬁsqaslt%?od%%mpggxq T ga&anrl nner 1umen wall or

@it ,suﬁ"ét&hreﬁféw@rto aRe dBlyey PhthGa ?;I tOnd 6F fige mm@aqad markers 148
vessel . For enbodi ments in which delivery to.the

may géprcv/edeidv@rqr ngpr proxgnarendsldd ofagpaiv 46dae 4f4. Repair device 144

ngayg /léllr Xlﬁnﬁalw étﬂ lsaﬂltgl%taﬁ\?e\% qg&d&g&?{?gé 33%2?%@@ L&alﬁg‘?ﬁaﬁ&nmty to a

@Al prBod offitley dedid)@batspoating geacralinlid adilosued eurucmmd B9 of the

eneral ly hlgherX|b|I| . Di stal ment (s) of,
idey &agliopagiremarkeregay ¥ ol | Rl gEL e @%Mﬂdem association

\Lﬁ‘?rdﬁme 'c%lste 8451 Q%in &Hio?%%ﬂo\ﬁﬁmg @B eLi&41Sand proximal

I'n e art and are suitabl'e for use in
;dﬁhonsmfyepmytsdemm ld#, Itels;aacpvésent i nvention. Repair

ocel ulieotF e DEETBALSPREREY Kol h HRAUPAGE T G0 & epfewie 150

foP %9@%’0 !}% sitihisd 61“1%?3&'& Qevicd 349084 arRht B2k 8l guidewire
In"a smal amet er, ivery condition, in a dis

lenmgn bad nmrsmaeql Jerr wmmtmweproxmzal PRIaem 47 of rf@pamgewe 144 and

ERRb G § e RSy Ll PEG) BB w58 SN we e
1BfoSROMm 1R 2%t AMT hldkebd elidedelivefy RF 2gRiEMid atclidién devices of the

present invention.

Methods for repairing a physiological defect or closing an opening or cavity 160
thus involve navigating a repair device 144 in a small diameter, delivery condition to a

target repair site over a guidewire 150 using non-invasive or minimally invasive
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internal wall of an aneurysmor cavity to be repaired,
or at a lunen wall or cavity surface that is opposite

wao b@7iostser nal wal |l relative to the delivery pap&maEg2006/040907

One or nore radi opaque narkers 146 may be provided at
or near distal end 145 of |r devi ce 4. Prox I
teARaPEY abd PRsaiionTRg adiitelend 43 e tepi dF%lC%gﬁg?"t GeBHFaRHGS to o fist
A6hdr leéj ghis VRTOf i 3:11@ %gﬁ{mgl‘fc?be Béfafed,ady Mustrated in Fig. 12A.

corre pon s to an anc oring structureée intended for
Altansively, rgiira doeiss é#4 walyl berpasitionhé byi@okitiohingre radiopaque marker

aneur % to b repa i red t r
PO s g stfiratereras il E O et Gie geping of the
a‘ﬁé&@myer @BXBCIO 60TRH &1 6&H veRar U0 e ke figst 1A hoENg Beructure, which
provi ded at or near proximal end 147 of repair device
gederallRepuiprisesey iseriesdilanahgringl @os dAS 1Syth@1i* deployed by pushing the

(gl 5 n&#@’ﬁflg llf @%Vﬁ?r‘{) 24{4 CBJgrO? hgnéj !}?@r? {eég:j%g bnd/Br withdrawing the

&ﬁ%@%&ﬁ% Ng2 a6 Hkitbh thé Grad s6f SatcRosig Meddties 1f Yraxfimity to or
the devi ce. Radi opaque markers may additionally or

cehtaetingthevisioynap enpurgemdedl| ith PEIEBEY & fhsnngmks s geowwy & ie. 12B.
the e%fo é—f&%t HRY kfr@tg Je Caf | |20 ot rERR0ngs ngxﬁa%gg hgnd unfolds
§’ta &Rdproximal por ions O alr device

dil%&ﬂ@&émtwaywﬂmﬂ& zdtehm\n@' mﬁ&émsltidnad; tombethg or 1E|pgsum1ty toa
11 and_ 12A-E enpl oys a IdeWI re 15 éor?}gw dance an
e

Welare PP gtest Oﬁpéélé‘? (or @Bhe athensdgq ﬁtebeﬂi%?l’alfed from the

d a | Y0 the first

IR USRS TSR, TR anl apadd o pRRARH g e

dnthoringr ghatire mayo bd ehonitrgd, aisurimgt daplaysent Snidt pasiteoning, to assure
gui dewi r es and Sushers are well known in the art and

‘Wﬁ?dﬁ@dﬁggwnwﬁ% WGy of repair and occl usion

devi g&ioRfind APIRHRSRRT A WRNAAMBrindVBiiAEE, £ Intermediate portion of
repairing a physi ol ogi cal defect or cI05|ng an openi ng

tb¢ rqmm da)ncﬁmmmwgag vmlwrm%tmc@a@ ilA9 in derlpxed sensyalbeacross the

ctpgplélgt oabgprgp?,lreéll ?ngfm Q@%deg‘%ﬁe dé/ op%ﬂ{%%o'éé QHOM i Fig. 12C. Upon

PoyniMASE ik ﬁfcerfﬁeﬁiatﬁibﬂoyurb MSHuVeB'l@; hhé q:lmréi Elm‘iucture unfolds or
positioning a distal end of the repair_devic

Qz@amtsstp cubstaially cqver thetopsMBEoAR MRS @9@8%@6 f%t Seépf anchoring
| it
g 15 SRaP 18 B SREL 6ol b 3 gE o b snurys
1ﬂ®$¢)t1hm§1ed tl&yopeﬁﬁngtandnhmglomre atuapadde couek e]ne cavity opening. The
associated wit an.internedi ate col |l ar or | osur.e

RPXIR SFEONAS th FRPaY deNIeeof AR GF SE4084 e %ﬁt&lﬁm 147 and
Aesehta ilaQiQoﬂ kﬁ%ré’ &5 ?sl thér AepldP&, bk EBSwR e F?g 112, by pushing

structure, general Iy conprises a series
(am«blﬁ tirel da@]lvarmt}ib&fﬁ 14p or wHthdrayapg theerthsyer pu gﬁaﬁmglshmeto the closure
i stal_end ,of the t&&g r dev ce. 144

;
ey e oL SelavBEnt S5 e ae O AT BTHE e qgicpgipg ams 147
é{?ﬁlﬁ@ﬁrﬁf unkéid dubwRAS dnldeRe potetiddet Tbnte&ingr idPEB@MmIHGo a surface of

ructures in proximty to or contacting the interna
the dafeysh@rvmng pmfopming part 9f the dehiveriaethways AhBuwnpeipt, the closure

(garv%g I%l% 1S 58 pug[ﬁll d&% §¥: a?ﬁi tgé E{ﬁldfe{vliétls%) ts \791&1}(?5‘\99 qﬁﬂontge delivery

clrCurit erent
daltetanan o Imhe GeBdriiGisteas 40 as withdned fan tﬂ@a:mtena;ldcthe lch)sure device

e%e%%(il/er:{]y treypatir(s) th% opening, as shown in Fig. 12E.

Methods and systems of the present invention thus effectively repair an
anatomical defect or opening by mounting a closure structure to substantially cover the
opening and supporting and retaining the closure structure in position across the opening
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15

surface of the defect opposite, or on the other side
of, the defect being repaired fromthe perspective of

w0 b@7deissvery pat hway. Radi opaque markers 146 PCDUSZIOE040907
on the first anchoring structure nmay be nonitored,

LR P oUTER S ool g4 BB BOTGRS e
Hg‘i}&ﬁ{r{%ﬂgrtﬁ thQRGBQT INGsefubhrbpofith 81 céllit A TedhadBelRMzbfi@Nof tissue

repair device conprising the closure structure )
il 4Be meadefpthe dedicy etasenienty effientively tepleres gisauh §mcgonand effectively

repaire n ccl udes the defect [ 11 e
pige 5 ebh o RAGaBB5 dbmfefrert Ree RO, e S RePap A siton the
RY1cH GhH hfayldOusell he non@sH e pokitieatofte devial atsyadious times following

expands to0 substantially cover the opening. In this

pdasedieti.on, the first set of anchoring arns 145

cont r 1 S| I - I : i . : :
o e e ALk B GT h APR50S 8 Bkt in rlain
16 PRa g pRtelrddhembbdininte Bitreof,t andenibdP detarlsrisaviehieen set forth for
cavity opening. The_ proxi nal section,?f.tggire air . ..
raenaseeof dhystation; i gvill bseppraniiadhesc skilediip tha ¢4 fhat fie invention is
HRp A5 05  BHOE AR ARA o B oo 0 18 a8l syrbogimens, and
Bl devteinyofaths dethidy désddbat haskinhmlayabe mayiddnensidetablyewithont departing
rel ationship,.to the cl.gsure device. Upon depl oynent of
f?ﬂéﬁgéﬁ@ﬁépgﬁéﬁgF?ﬁﬁcéf BYSH8D j t s anchoring arns 147
expang affdnhabad RUEMRIL! P RHbIRaBoROSitEd QReMis specification are
contacting or 1n proximty to a surface of the defect
ibonpenteddyorefetancerherginpartheioéntir¢tiesdel i very pat hway. At

this point, the closure device 144 is securely

depl oyed and the guidewire 150 is withdrawn into the
delivery catheter 142. The delivery system 140 is

withdrawn fromthe site and the cl osure device

effectively repairs the opening, as shown in Fig. 12E.

Met hods and systens of the present invention thus
effectively repair an anatom cal defect or opening by
nmounting a closure structure to substantially cover

t he opening and supporting and retaining the closure
structure in position across the openingw th anchoring
structures positioned on both opposed surfaces of the

umen or tissue in proximty to the defect. Subsequent
regrowth of cells and re-endothelialization of tissue

in the area of the device placenent effectively

restores tissue function and effectively repairs the

def ect. Radi opaque markers are preferably used to

depl oy and position the device and may be used to

nmoni tor the position of the device at various tines
follow ng placenent. Wiile in the foregoing

specification this invention has been described in

relation to certain preferred enbodi nents thereof, and

many details have been set forth for purposes of
illustration, it will be apparent to those skilled in

the art that the invention is susceptible to various

changes and nodifications as well as additiona

enbodi nents, and
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that certain of the details described herein may be

vari ed considerably w thout departing fromthe basic
wapiozios7sand scope of the invention. Al of theP@EUSIING/040907

references and publications cited in this

specification are incorporated by reference herein in

Weelhimentireties. W claim 1. An inplantabl e device

if or rAﬁPﬂ{xé}Eﬁ%le@Qie@i@@ R HpRing A bbshihd ofcdvity R thrigsStiBue defect,
def ect, e 1 npl antabl e ‘device bei ng” adjustable froma
thkeirhplentyble atedict ibeingi adjustablehfrom sadelivenscendiféoreinahiph it assumes a

Sy ST SheSPRe AN AP Rael e LB ST AhIER asumes 0
14:B&r &i%&éﬂ&%ﬁﬁrﬁ%ﬁi € ifPERhbRIddice dombASHEES Structure

sized to su antially cover the opening or cavity .

when at tlesute stroetufessized tohsubgtaptialise dovesrhie opering of Fagity when the
i rst anchqring structure . extending in a first

‘%VWSST?Eﬁegggﬁ&@ﬁ@n§ﬁ8gﬁpg structure and a second

anchqy filRParhbHf HirecrersterRRgling ih A fasodiRetieh ynohpatisuee structure

second direction fromthe closure structure,mhenw%ge

agld wi seeoridsanichoringstepsture extonding i ¢ pesraliyneppositstecapgdirection from
econd _anchorin es, i ' |

EERREPORRRL A HLFLIEED, HOBE RANGSIERBAAN, e ft and second

anbigdtirghsaducitestfomial @enurallyséirauatifeveatiaianctutes hdewp aaliarseter larger

in the deployed condition. 2. An,iqPIa taPIe devi ce of

oA of, (e ela TP SHAILH SRS 45V {0 4GP Iogsfbeondition.

radi opaque marker associated with at | east one of the
irst, and J ' ST A e o :
2 oot T P BERY A RE PPLAAP L AT Bompril af Leaet one radiopaque
matéapastiaedwitsar leagne bfthedirviianld seamd anéhdring structstes.
and second anchoring structures. 4. An inplantable
device of claim1, additionally conprising a .
% adi caduelantableedevpess Pt rloie d. i foruniving &t least Haner fagippaque marker
and. seco C ' [ ant abl e
BRI AEF S O Al B 4EhY fihortng Hcklfls 2
r adi opaque marker associated with the cl osure
£t 1 UCAMF@plaftablinddviel gdlabl e, slicallpfcoaipyisdl ctadigpaque marker
2-5, wherein the radi opague nmarker conprises a
nositigoed inteymedisteibe Sast PrbiacOPG ARFIGTIPE SEWETEE ng of

tantalum gold, silver, barium platinum tungsten and
onbi pati ons ereof . 7. An.i .ant abl Vi e Of
£ BT HARTERRTISRG o utls ERUGTHD SpBHES Rlipaaue marr

Ssthsdtaivithlthe/cleané sthueas, occl usi ve surface area. 8. An
i npl ant abl e device of claim1l, wherein the closure

structure has at |east one opening to facilitate

(assalye ioplateblndevidewl cayoof alaimsmBranvheria theviadwpague marker

laim1, wherei.n t t ' .
ST SR S T AT AS LG hE Mhm, co.sve
BEBMBITBRtinGh, thestt@bgEtonibisaleas thieofAn | npl ant abl e

device of claim1, wherein the closure structure

conprises a ) . .
7. An implantable device of claim 1, wherein the closure structure has a substantially

continuous occlusive surface area.

8. An implantable device of claim 1, wherein the closure structure has at least one

opening to facilitate passage of another device.
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material selected fromthe group consisting of:

silicone materials; rubber materials; woven and
woorrmersen fabrics; fluoropol ynmer conpositi onsSPCT/US2006/040907

pol yneric materials, polyurethane materials, netallic

ter]al.s an onpi nat | .thereof .11. I.pl ant abl .
o oA groBaly TViRGHEr Rt o §crsi B gLl pERARC fas racial
Rty S8 derit b fifhid the ShRere ABARIoVeRhOf thd Brgefissue.

i mpl ant abl e device of claim 11, wherein the closure
structure conprises a nickel-titaniumalloy. 13. An _
10p| oA amplnthdld deviod of |cddim 1, whbksireitlhe tlosure| sgighuge comprises a

e Dol B BtpihudffeBh " A8 R B material;
WwoRha BB Bl - WeWnC EaticsC fabfpdlymd es @hpbstithmsC| GoWikeric materials,
structure conprises a material that is perneable to
palyuetienchmetesals smetatlicantoriadsand epazbisations therenf;

traversing the closure structure. 15 An inpl antable

devi ce of cl aj .. Wherei.n the cl.osure structure . .
Hcorap P BeRbie it o g s oTSErants Sogire auctifé comprises a hin
filePdapd AlehRrygNdce of claim 15, wherein the

reinforcing structure conprises a framework structure

in proximty to the perinmeter of the closure

EX r ucAmimplahfbleAdeviop bfctaabl i, déwirge thé chdsafenstiycture comprises a
aq%i%ionallﬁ conprising a collar structure provided in
MR 889% perimeter of the closure structure, the
collar structure formng a generally cylindrica

5 rucq un e, AR LEX HEA B clafindl, AVAGEINIRB &Sk structure has a porous
orthogonal to that of the closure structure in a
siethcovgrugtice poividedroved &.leadha porpibaef gbhefdewniame of cl ai m

17, wherein the collar structure conprises a generally

];:4|yl i ndrical reinforcin t.r u<ft ure associated with a

exibt & Yndeips wérdni Liherg i PloswrgnitRICHEG comprises a
RhteGhl »P{Fylo k%f%d;lluﬁlhgs 68! BEtaidIY e Bed 881sPfom traversing the

gener a configuration when the device is
dlesutcherudepe.oyed condi tion. 20. An i npl ant abl e devi ce of
claim17, wherein at |east a portion of the collar

structure s gl.ed or_curved away from a device .
Bont ehn imolenblropassont ity o e lSinm g ngorporates a

AeYiE8 g{m{;t\_‘pé_m 1, wherein the anchoring structures
are geﬁera 'y atraumatic and have a material density

over their surface area that is |less than the density
.t hen ahplantablesdevicetoficlrin\vidy whteirs thefreinforaing atru@fire dumprises a

i npl ant abl e device .of claim1, wherein the anchoring
@%mwr{iﬁlé'gctewrpr%m&ym %@@ﬁﬁﬁlﬂ% Pgﬁ?ﬁ’gﬁf‘ TERISTYC-al | oy

material. 23. An inplantable device of claim 22,

l\ltlﬁer AN ibBRnPRED ‘2%%}!1@9 oFt St YT @3dfRARYY S6mPrising a collar structure
i ckel - Trtani um al [ oy.

provided in proximity to a perimeter of the closure structure, the collar structure forming
a generally cylindrical structure and extending in a plane generally orthogonal to that of

the closure structure in a delivery condition.

18.  An implantable device of claim 17, wherein the collar structure comprises a

generally cylindrical reinforcing structure associated with a flexible membrane structure.

19.  An implantable device of claim 17, wherein the collar structure has a generally

cylindrical configuration when the device is in the deployed condition.
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24. An inplantable device of claim1, wherein the
first and second anchoring structures have a
wa@oni7iogissat i on sel ected fromthe group consi stP@mUSI06/040907
generally circular, generally oblong, generally
curvilinear, generally polygonal, generally
triangul ar, and conbi nations thereof. 25. An
20wpl aAhainipdardsble clevick off alaim 117, Wiesrein ratt leestf 4 potticindf the collar
second.anchori ng structures Eave substantially the .
daaTe WB@&&C e awey frope dewresenics I thgdlgplogedeondition.

claim1l, wherein the first and second anchoring

ruchur t i.ally [ ' 27,
%ﬁ [ n%Hallln? g@ﬁéfedé%/{’?%e&g%‘é@ %i\ﬁlﬁ%ﬁﬁ er ecgﬁﬁﬁgéﬁ?@sﬁs are generally
arahnsatic and havech ofatang] 8éi1sitg overetheih amdéacdiardaetheis less than the density
configurations and/ or dinensions. 28. An inplantable
F EROSHP SEpCig oFer hBKECR2Ae first anchoring
structure conprises a plurality of anchoring arns

vin ' . 3 ' ... An .
o) Ay PBOAR BLIG LOPARAT AgRH) B R sl comprise o
Bincdmypatible shhpeisiemoey situypnatsdsl. a plural ity of anchoring
arnms having different configurations and/ or dinmension.

30. An inplantabl e device of claim1, wherein the .
23-r st AmpAmplestableodevicenesr Glaig 33, rwhkereindhe anchoring structures comprise a

tanf i ligned with one another in a depl oyed
%gggk?@%ﬁﬁé%ﬂoihl?nplantable devi ce of cIain11P d

wherein the first and second anchoring structures are

Zbst aftindldntatsd aRgrecsr Viaih [esMPein tthe QTS aR@tRESnd Bnchoring
a depl oyed condition. 32. An inplantable device of )
drugfurgsihavessesoafiguiatien seleefed Sney be ssamosnsistiag of. gegerally circular,

-] 0 i gur atil on.
ey Sefne TR p T G Pl By ERRL R Bigngtar, and
comibdndtishs #eted€t ed from the group consisting of: agents
that pronote cellular ingrowh and attachnment at the ‘
target site; h¥drophilic agents; hydrophobi c agents; _
Pondi vy mpamtadle rdevicei ohclegaubi Whesie tlees firptaandsaeansd anchoring

; Ri.at:] : eni ¢ agents;

%ﬂ?ﬁ@%ﬁ?gﬁﬁgggﬁ%%ﬁgg%%Eé?C?ﬁ&%&%@%'ic agents; hydroge
conpositions; anti-inflamuatory agents;
20t i -AeShphosdbe ageit Sof tRth OBCvhyRIMAYaNtEst afdl second anchoring
conmbi nations thereof. 34. A delivery system
siyelgrssdang substaatallnibe spnaBiveengi®ps.ce for repairing an
opening or cavity in a target tissue defect,

nprj.si.ng; elivery cat heter havi a distal end .
%r d%lfilv }af/l ?%bge él e‘s’li%? eOfiC ﬁltabn? oﬁi %H?rﬁmt ghea fafy 6%4 SPrQgy gnchoring
stt@tm@eds;havddiffEpong boeftueatibay bedopdifientiogs. @ substantial ly
cylindrical configuration in a delivery condition and

conprising a closure structure sized to substantially .
2SeverAn Heplayable dgviee of elaim y, wheretn the fisst anplbringctiudtusecomprises

aoglur%ﬂwjoqr eﬂngl%rﬁltgra%%g 'ﬂax‘?aiﬁg gt)r%s?a%giaﬁ}gt}fe "Yame confi gurations.

29.  Animplantable device of claim 1, wherein the first anchoring structure comprises

a plurality of anchoring arms having different configurations and/or dimension.

30.  An implantable device of claim 1, wherein the first and second anchoring

structures are substantially aligned with one another in a deployed condition.
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substantially opposite directions fromthe closure
structure, the inplantable device being positioned in
w@2doam0%7185i n t he distal end of the delivery catPer/Eg2006/040907
35. A delivery systemof claim34, additionally
SONPr Wi Rghidy . ROSH thone I )/ € .
I npl ant afgl%)e Jge)d\;ié :}ge& 10%6.§f K aglgl ?\/g{hgﬁsl@%éerg chs)t? aé&asieﬁ?%,amhormg
gduiuresoaresihstantinfby stsggegedwiik rapboremnonamotien is adbslvydicondition.
a device wire and a detachabl e el enent associated with
proxi mal portion of the inplantable device in the )

§?e| i veRyimpkaable davice of dlaige|li wierein yle St ndlrasespadt anchoring
Al OnAL ARLISI . gne radi opaque narker
assoc%atega&?%ﬁq§£8?gggpg%?%ﬁgﬁﬁpﬁé delivery catheter.
38. A nethod for repairing an opening or cavity in a
3Rr geAntinpaseabiteledte oE WA $] HMBorpofatingUd @hal&ia JeRREIM from the
devi ce conprising a first anchoring portion, a second
HABM SPRSAYINE oKt iaghnts Akl prorapisnghelas merewthrand) afteghment at the target
j- At ¥ £ nd Q horing. portions to )
L PLREh S kS, S I BRE SRR BRI RS ARAonar Ty i agonts
adivpsiuecagentshnintibietic agbitsdapbopogaid hgerts;r &iti-bEABERL agents;
1Sortion inside@%geeﬁpening.at the site of the target )

FEBTHICHBsBET BHHORh et BIRPS8F: PRATIHMIPREO; agents; anti-restenosis
a%@ﬁt@?ﬁaﬂﬁgct%ra?bﬁﬁl, oM EEERL ﬂh@lle|o¥’. In proximty to or

in contact with a first tissue surtace surrounding the

openi ng; (c) deploying the closure structure across
3he opdriivegy systesuhebamidtalglan inpl@kabld@eviRedi fpairddthn opening or
%dz%de | oyi n%élt ge second .anchoring portion outside the
GREh Ryt et_fl we Fﬁf’%t’ 6PMPRENE ar get tissue defect and

t her ehy1iRES! datRfdr ﬂQVih%ﬁ A4 £ lfeh%ﬂng a@ﬁ% gr%: ?ﬂ?)\)/{\nu{uﬁ/ to a target

circunferentially In proximty to or rn con
tissusodededti ssue surface surrounding the opening, the

e R S A Rl Ul o i
dRHkrY | QAddtior HANTIntisiEy RaYdUal sRgnde Fieden §Lﬁ)sttagtiﬁly cover the

site in proximty to the target tissue defect an
OREIBE ey edvetyr aghiar figke vandesacond et of tanchdrintghetroetfuest extending in

' .re. 40, A nmet.hod of cl aim 38, . .
<R PR G S AR Oy RSB dolagtapi device being
pekitienaf intalleme gt dist8 $he otk delivergbatéed fromthe

group consisting of: agents that pronote cellular

ingrowth and attachment at the target site; bonding
3agents ;deliwty opyaige ohgdaims 34.andditipenllyc cemgenting a pusher positioned

] L ¢ .anti-thronbogeni ¢ agents;
p%(ﬁ@‘rﬁa eg)te@%:ﬁna}ggﬁt?@;% dﬁ‘{/lg%'ogel conposi ti ons;
anti-inflammatory agents; anti-restenosis agents;

36adi 0agdlivesy AGRM 5f clams 36 C4HdiMRhi1P eé@ﬁﬁﬁ@ Qfdetdbhthentmechanism
met hod for occluding an aneurysmin a body | unen,
havagpidsivieg wire and a detachable element associated with a proximal portion of the

implantable device in the delivery condition.

37. A delivery system of claim 34, additionally comprising at least one radiopaque

marker associated with a distal tip of the delivery catheter.

38. A method for repairing an opening or cavity in a target tissue defect, comprising:
(a) guiding a repair device comprising a first anchoring portion, a second

anchoring portion, and a closure structure located intermediate the first and second
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(a) navigating an occluding device conprising a

cl osure structure located internediate first and

W@ ewand’sanchori ng portions in a small di anet er PCT/US2006/040907
delivery condition to a site in proximty to a neck of

[ 1N Invasive hni.ques. . . .
RSB0 HOHSTLS! 00 SLbThd Yol SRl b SR R Sl fvasive
tpchmtiques; t hr ough t he neck of the aneurysmin the
interjor o he ane sm . thereby positioning a first
circui er e‘i?ﬁ’ioé’lmga% IL'Hf%/ti Fgheung peryen insds thg opering b tlag site of the

t . 4 .to: . .

b DRl 0 tnch oy R 010 ol PR ARl ikt iRbgyrontilly in

exinhity tame ur gemact (ath adepd toguagrfabe sirrdvadingdhabgening;

closyre structure_ across the neck of the aneurys )

t her 365 < iselosins t&ﬁ“@osea”v%tm%e AEPsHER MRANE ieh@ibstantially cover

tRPEnieh; agd (d) depl oying the second anchoring

portion outside the neck of the aneurysm thereby

posi t{@bni rigplyéectha deavind cootiemgrdridn amsidethegpening at the site of
erthan that o

ryucture having a di,aneter | ar the . .
R BB R | AREEI "0l £ porion
chicoary B! in Waddimith 90 Bbhtict! With BRefRRiLhe 5face surrounding
aneurysm_ 42. The nethod of claim41, additionally
theppsming, thy sseandgissvayriacegengealiyrappositesthe firse tissue surface.
proximty to the target tissue defect and guiding the

epai Vi C the,site. of the defect qver the | .
38EF adlheiethGEot Qolpi T o fioTe PRpBToIng e R ieh Byidovwire to  site
i€ praximsty g thdﬂte{r@éiuﬁbﬁ&dﬁﬁcta@ﬁnéuiﬁiﬁgttﬂ@ r&alr€dRice! @3€the site of the

target tissue defect selected fromthe group :
defopsover iheeudevitggent s t hat promote cel lular i ngrowt h
and attachnent at the target site; bondi ng agents;

402 SRR RIENIS, AP PR BBRRIRICHAS: b e sic o

tieytergegedsue daetsielecRE FondiHel grbulf ¢RTRBAOEY RYRRYRAt promote cellular
.anti -restenosi s agents; r adal oact lve agent S, and
ingsemsthand aitashmend aé dre tavget site; hongiog agentsieediopaiuegpgents; antibiotic

r a ent .. ronoting a.. ]
R R Do RRLE MR BogBE R el geents: yaroge
cpopositi@n] agti-dnftinosatosy sdentis tauti@eAaTodBSagdhtsO PRIGREvVO fagents; and

t he. aneurk\l/sm hat substantially covers the opening and
C?@@P?ﬁl@{% @EP% ul ar communi cati on between the aneurysm
and the parent vessel; and retaining the closure

45T A oA RS ATy ) BB APREARL,

of t{m@ aneawigsimg an occluding device comprising a closure structure located
intermediate first and second anchoring portions in a small diameter, delivery condition to
a site in proximity to a neck of the aneurysm using minimally invasive techniques;

(b) deploying a distal region of the first anchoring portion through the neck of
the aneurysm in the interior of the aneurysm, thereby positioning a first circumferential
anchoring structure having a diameter larger than that of the opening in proximity to an
internal aneurysm tissue surface surrounding the neck of the aneurysm;

(c) deploying the intermediate closure structure across the neck of the
aneurysm, thereby substantially covering and occluding the opening; and

(d) deploying the second anchoring portion outside the neck of the aneurysm,

~ thereby positioning a second circumferential anchoring structure having a diameter larger
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than that of the neck of the aneurysm in proximity to a surface of a blood vessel wall in

proximity to the neck of the aneurysm.

42.  The method of claim 41, additionally comprising navigating a guidewire to a site
in proximity to the target tissue defect and guiding the repair device to the site of the

defect over the guidewire.

43, A method of claim 41, additionally comprising introducing an agent to the site of
the target tissue defect selected from the group consisting of: agents that promote cellular
ingrowth and attachment at the target site; bonding agents; radiopaque agents; antibiotic
agents; thrombogenic agents; anti-thrombogenic agents; therapeutic agents; hydrogel
compositions; anti-inflammatory agents; anti-restenosis agents; radioactive agents; and

combinations thereof.

44. A method for excluding an aneurysm from a parent vessel and promoting a
reduction in the mass of the aneurysm comprising:

positioning a closure structure across an opening of the aneurysm that
substantially covers the opening and restricts cellular communication between the
aneurysm and the parent vessel; and

retaining the closure structure in position using at least one anchoring structure

positioned inside and/or outside the opening of the aneurysm.r



