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Pat ent Application No. 60/560,825 filed on April 8,
2004, and titled OCCLUSI ON DEVICE WTH FLANGE AND
METHODS, which is hereby incorporated by reference in
its 10 entirety. The present invention relates to the
field of inplantable nedical devices, nore
particularly to inplantable nedical devices designed
to occlude VEANEIED OCaISIORS DEAARERIRLBSMESHODY t hi n
a body. 15 A variety of devices and/or techni ques have
been devel oped to occlude a vessel or an opening in

an organ (e.g., hear of et . Patent Nos.

5,725,552 (Kotula et kzaqL‘%Tﬁg%?féﬁgéiH@ftul aet al.);

5 944, TB8is (elﬁmﬂaﬁb]i claim@the beneff of 28S. A&dvis iRl Petént pplication
); 6,368,339 B1 (Anplatz); 6,447,531 B 1

( Aﬂ?xl &Y 390.825¢f1l5¢ on Ayl @22Q0Anﬁl]l(htt1tigd O CE SIS IQPRDEVICE WITH
( ARPARGE) AN? ME 5] \Qﬁ l?e%lréb?{:%xcg mda'tJJ[ l%ﬂ%? re&% inyits

devices th e capa I'ng esire
oGatineiyon (along with naterlals for and nethods of
manuf acturi ng such devices). The devices described in
the above-identified patents nay not, however,

well-s Ul“ﬁeeﬂe&%t afgh p{%st%) Q#eoﬁélg Ak i gﬂaf)fquédléallj Gbyices,

as, e.g occl usi on atria appen
( meéa)e }tammmﬂme miphantabﬁqnetﬂlc:ﬂnhmices desigdedo bbrﬂudlee&fdssels

atrial 25 endage |. ergoing atrial fibrillation.
At‘?alvﬁ1es’f£}pﬁf’$‘fqgﬁfl Wni‘m({h ‘{Ygft atrial appendage may

be a si Emaflél‘fx}'aﬂftdefu@ég Hd/dredniRuEOR AR B dBfe1§5HAAb bedTRde a
Qccl usi on the left atrial appendage by surgica

t eshisal Ques opahing m guoxgarblees., Hesrthof a patigay sU.SHsenbiNes.

acur BRSSP AT R Byl R ST APt € Sy

bes, usR7 3 AAplatAdal. ; laesds%g Bt (AdplaBpreiess, B 18xpRes);
m:\pqv3 be undesi rably elied fromthe left atrial

ey lﬁ/énméﬁtZ)e6 2.30% (dmplatg)esterdeseibearny vaniety eff different

[ [01

s R RS EES E EROR A 5 i
priamedals formguldantétabdseofacmubtioihgdavh dedcdshat i ncl ude
one or rgq fl anges_extendi ng froma tubul ar body

The
f1 ange e 49vifsgdescRyd nthe pheveridentaficdatents way pﬁte however, be
deyd1E6uid B iaBaR s/ S5 RlogiGRYOAMtioRRREN 9898 | &Lfusion of the left

atrial appendage (LAA) to reduce the risk of embolisms when the left atrial
appendage is undergoing atrial fibrillation. Atrial fibrillation in the left atrial
appendage may be a significant factor in the formation of embolisms. Occlusion
of the left atrial appendage by surgical techniques, while possible, is not always
possible and/or advisable. Furthermore, although some of the devices described in
the above-identified patents may be used to occlude the left atrial appendage, they
may be undesirably expelled from the left atrial appendage due to, e.g., forces

generated by atrial fibrillation.



51t my be preferred that at |east one flange on the
occl usi on device include a concave surface proxinate

wop@seydedf a body. The shape of the flange, erPQI/pSions010551
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concavity, may help the occl usion device to resi st

di sl ocation due to, ., the forces generated within
the left atrial @ME@BYCQFT@ BYYENTI®NDri | | ati on.

In oth i men atlQ t he flange

e oo SR Bl b Ges b @ deokSGp e nay Retuae
ofortehﬁ’ & Flag p@rexamimgerdmy tasdasfodyahe €hgLor flanges may
resisting dislocation due to forces generated wthin

t rRsSipEinIClentiompf the devieayahima vesselagavitsl appendage] eei on.

In sti I [an

concave QDR ERRE LRk as oIS & b BRARS QYU les ncluce
asst¢acavasuricapruxigate oae end biis bedy. dEha shapd oF the $lah gceed its

| ocati qQn. e or flan es on occl usjon devi ces
A CEBF R el R S5 BHon 48N R IO S . .2, the

p rgfRs %E’ﬁéfatgéw?th"ﬁl heue étrlgpﬁeﬁfen§égefd%%%§ B B8rift¥&h. In other
fromt dy of the devic suc convex outer
s wrhbxslementd, the bwatavef the flengeslip, fear et Feai the opﬂmntgnjgral ends
d,to.formthe flange, the result flange Ii
o Bt Fab P dafeBep ity B dvlcy e Bsppe dBotaton
r efileb tdedile Rt Wﬁﬁnftﬁ@féfttalﬁ@aﬂaﬁ)éncﬁ & H@ilmg ﬁﬂ@pﬂgﬁgﬁon In
durlng atrial fibrillation. used herein,

omlléﬁh@‘mtm@nerds, ralﬂtlplcdlangq:sowtl@l ewricawe ofitet h:efqgcwemcnbed
ntion rface.that ces qut.war
| eEh 5P, R Shin it R 4500 Gt o R 68acon.
typi cal The figngdek ifRggestn dcbRisioRtdRvIcal adtREnd @ the present
manuf acture the devices and use of the term "surface"
d dageniion manalse erefaghly bave seevas eutse sedidedacipgaway from the
h X [ OUS
rra ! e?ﬁ)tg:tﬁ)e?%e\l% e. ﬂr ,El?ch anc\()ﬁo%&ger Ju? aaee 1?57% Cfic)aQe BRELHRface
defhéing tlarbaalyt ¢ u§eldlrt6 a@en ifla@g&tthd tesiln bk lirgarﬁmlap@gﬁthe
bet ween t he strands wi th the occl usion devices
efiaagﬁ Bey Qerparticnlahi @.99%16 ChEsstng diplogatior from the Jedi atgal
agg dhﬂﬂé A DERRSEHSI on devices of the present
nt i manu?actur ed of porous materials. It may
be pr ef &s uml hefan, aax'antek eurfetcla%lbf am@ccamcrmcﬂee/mea:lf?phamsbnt

ta formthe n devi ce r.es I, nyent
npuTRas € s e Moot OHErS Aoruhe Subfigasidhe jcpny A Buter
preatmed el t ally B8 defRddUS) BB nilRM £ §Sed® mARPEAE Y &ices
fromstran that are (preferably) braided, woven,

k randtugel of élecerm Swicface "tdegs neifreewirg tipl thasaficerbe sohié In
devi ef.era t hr onbi urfaces
orcpfETigl A afisARu Bl sy iR R mE S Ficd o
0Gzhid 6@ sticdifls) ﬁhﬁ% dafifid &1 oagRenEdadfhile &ilVVACRMR &13%%%5
PCT/ US2005/ 010551 The patents identified herein also

ddstveanehe stiandser of potentially suitable nethods of
manuf a Ai"(vﬁtpghé g&ll%?o%l d&f &6 dtgs%}lllbgéa fh t?l]:: pgtlégts%e%%%e& above, it

I nvention
may be preferred that the occlusion devices of the present invention be

manufactured of porous materials. It may be preferred, for example, that the
materials used to form the occlusion devices of the present invention have pore
sizes of 100 micrometers or less. It may be preferred that the occlusion devices be
manufactured from strands that are (preferably) braided, woven, knitted, etc., such
that after implantation, the devices may preferably collect thrombi on the surfaces

of the device, eventually permitting the device to occlude the left atrial appendage.



be preferred for exanple, that the materials and
met hods used to manufacture the occlusion devices of

w0 b@spesssent i nvention provide devices that caPChES2005/010551
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conpressed 5 for delivery to an internal body |ocation
and that will expand spontaneously and/or wunder the
appl i cakheqpatats mmfle(ddrerm@tsmlpsqrmetaa Iamdwe)r of petenigadlysegable

i .
oo S G aciRe ol ThSof {Rdss' SR ooyt mey
t e peefetros f@rexatpw, dastheendraidf acd etodf ugedb hd@atacture the
mat eri al s capabl e of conpression and expansi on as

d &EWFW@@GM@F%?WW ESeSRR RS nE PN pEidqydviges ithat Fgn be compressed
s

LB B 00Tl b e RS TER
| funtibxetho applmlon oﬂ badt C@sanather b elhiat cewkebyhealebicas thetkpand

tubuIEr. ?Féructur the pick o thefabrlcformr}l t he .
diOdBEr FRig* 0/ oPBRYBIQN- 1S f HiSPiald BRYcaHsiemed that the occlusion

d%@fcepsgniaﬁuﬁ@fﬁ@@&%gﬁewﬂlﬁeﬁﬁsc%%le%oﬁ%?&&log%ﬁd' n
the patents identified herein ck" is f1ned as

t reapmsndyeas dekcribadisrgier Examples efhgpinfe paentiallgisdiegble materials
tubul ar. 15 structures. For ex?ﬁqﬁplﬁ, it may, e .

pr“é?ye‘PF]é‘ “thit S LhaiRS SRR FRLREIHUGH 25 & lf,fﬁ,tltaquinn@gpys ete.
i nch (appfeeciRidal dévieds A8 mABRCHIYBA BY h bAiddd lﬂbﬁlrar structure,
Alternatively, the pick may be lower if so desired.

| the piek oé blﬁ@ fﬂrgllng the gayictsempy pfeésraldy bedncreased from those

in ara t her .struc

 REGRR0 3 abehBOf hBu e PORGE gL MRl v
uSek" OdeErHRaNE end fintabof iy 1 uhli@erels ot SrafedRVHIGE

to collect thronmbi 20 and provide the occl usive

prigpeiurase doaexImRIg. it mapbe prafprredbihat the piskciepsibagh as 144 per

d .
S AR UL e SLEERRI O s
pah&;nlbesloww éfiol desieetl. Harsems epibetiimidald, ¥t sy bgpre€erged,to

cat heters apd .ot her devices tt?l assi st in_deploynent.
tm%’@"rﬁ? Fig OF eidter Hinetyg v HYRR reie OF‘HH"PO‘? Aevices (if, e.g., a

dqQJNQIy 1'%@%1)21% A &TCQ rtl'i@z% 'Jfghdogd'cgl}éﬁcﬂlntfe@% to collect thrombi
techni ques o) Fvered. Vit may be prefer red that
tlwd(pw\hdﬁstlmrmd]ewwc@mpbﬁtleﬁdnmfﬂct ured of materials

t hat pr.vide gﬁ%;l i ent. devi ce, agabl e.of .

col | apdPHR}° Yfﬂ?f& A Y508 fedsRt ?fgfﬁF FSSght tyntion may
dgJréfeRibYy bdaticofmpRaNdl A8ord {6 Hgy ﬁbdmsdw&eﬁ@aﬁﬁ%é Yatents
and/ or under thé application of, e.g., heat) into a

r ed@vé@d heé@trpamﬂ@rdbla @ﬁmggwgat:atbﬁemd otfepidevieeh tatassast in

LS RoL oS pEISTPRIRY BoSFs G B

| gRFfoithé®GsiRg peichtaneduB t&iﬁmqlﬂésp el ko delverdd, @SBRY be preferred that
i nvention provides a nedic device for deploynent in

a thoesclusipredeii¢estyanapafacaseq amaigaalsdhat peeyidg a Fesdignt device,

de%lpalﬂe bt &Fl aﬁgﬂg 1%8'3%03 £§ 208k %ﬂ%lon%g ﬁ? \A\& e}h hg %g:%}{dmg

nes a I'na |s xt
f i(peeferabig spﬁdaﬁdftﬂsls'@ﬂd/fmd uedt th@ﬁ@li‘dﬂﬁfrﬁmme.tgh deltpiiyo hadaxed,
a body nmeasur ed g WO 2005/ 099365 . .
péqepg@g‘@gp gygaeqn when deployed at a selected location. Such properties are

similar to the devices described in many of the patents identified herein.

In one aspect, the present invention provides a medical device for
deployment in a body, wherein the device includes a tubular body with a first end
and a second end, wherein the body defines a longitudinal axis extending between

the first end and the second end; and wherein the body has a body width measured



transverse to the longitudinal axis when the device is
in a relaxed configuration; and a flange attached to

w0 b@sloesdys proxi mate t he second end of the bodyPCT/E82005/010551
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flange including a concave outer surface facing the
first end of the body and a flange w dth transverse
t orangEcrpoiogihe ladigiadinakixgs whemthe devige s in@ rﬁJ@xcd]C@flguratlon

r e%n%lxaeﬁj n%o ﬁn(thegl’l! ﬂ}el bor&%l REOX errﬁageqﬁe getcHn S?d S)(fi tlrgg tb8d¥ I%e flange

axe ura

f | inbigéinigs da;&abiﬁveQi’utffl‘litsﬁﬁia@lic fating t}fd fRRgendd fthébod Narinoti e
aspect, the present inventiaon gr ovi des a medi cal
b

dewdélétrwersa ipthsyorgitndingl axipwhen therevisens Wiferekized ce
t
g3 S B o B

exprexiiatgtheetange is Halfeortmoore of gte ftzmge avidkht he second end;
and wherein %he body. has a bodX W dt asure
t r ansvers&Rqieriaseedt. dhapvﬁfaﬁt Hyention ﬁatmréh%é?\e%e fog

| NacpidyhedX §Pa E&:g&f '\Agx‘éféi‘ﬁ {hQQlewcé‘ﬂQhﬁieQ |a‘1'ﬁlﬁhéxt%d fw1th a flIaSt end

flanges attach to the y proximate the second
ofartdwesec@atmd wheregi the@adh hasi alvgeitadinalraiguxienaing betwéen the

d t f ace aci t he
¢ SOPER AAGhe Srand 5 AR e i il § Sor Rl e
t h@ankerkOR0tht Uighadinakdxgs Whetht evidew iaQ rbﬁxéd‘célﬁf%uratlon
rel axed configuration, and wherein the body w

prag; arﬂtl@héa@ 4rigah gféacbﬁd torfbe pody HIOKtWathhefSeewgie@dlczf the
! St é/h{illﬁgre 0§ Ilﬂ%n% f t‘ﬁne furaht}grg i nrggtelgglig}?nieg%ctgpcave outer

pres |nven 1 on Vld

d&s@ﬂrﬁymtngl the firdd @Ay of B BHEY And H Hlase i ikieh irfkdveie $o e
tubul ar_body with a first end 20 and a second end,

whiepgifulingh gxisgdienribg devigedni thaarlasgd W@U@%p@n@dwgherem the
PGS BrgL seR DR oL B AR e AT IR nge

| owgith.udi nal aX| s when the deV| ceis in a rel axed

configuyati and only one fl ange attached to the
body tHet8 eya%)ﬁ%t fheargrentny eRoa ProYidss aipedicakgeyice for

A RAdiP] bddIE WYy tHeRRVRD N HRRE faftﬁlﬁﬂgeoogﬁ\(ﬁlﬂgmﬂrst end
co ave out er surf ace 25 facing the first en
boaiyl aasedoral ¢ridamtperem theltbody hassalongiudinaltaie dxoanglirtguistiwedn the
axl.s t e device,is.in the rel gaxed configuration
oS B pESH B et by B FBOGHTYE iSlred
fl t?diﬂﬁerk@td 188 forlghadinhN&if WAAOBe ek is ihn BRAREDESnfiguration;
aspect, the present inventi ondﬁ_)lr ovides a nethod o

t r@dtqnhsgow ﬂﬁﬂgysﬂﬁ@d;@gut@ the bodpidie ooly dng fthage egtwilgd areximate

| to.the present
°BE R A G BT b bl afiSe BRREAEonclPe quigrspyface
I nfa&@g\thdéiﬁibo&idmﬂ‘thé bodyhanhdpy ﬂﬁ%@twﬁlthvtﬁdhtsv&ﬁb 102113 an‘githdﬁﬁal
a medi cal device, for deploynent in a bod t he device

i rsfiwheythy lewiep iniadhe @éﬂ%ﬁii gentigurgipnaprd wheres) the hedywidth
C‘Jﬁ%é"%@*he%fﬁ%?ﬁ AR e e o O
pl ur al i yamwfthetaspaetighd presdne thvientieropdoeides amnahapef treating a
physiological condition by deploying an occlusion device according to the present
invention within the left atrial appendage of a heart.
In some embodiments, the present invention may provide a medical device
for deployment in a body, the device including an expanded configuration and a
collapsed configuration enabling passage of the device through a lumen of a

catheter. The device may include a plurality of strands treated to conform in shape

4



4 WD 2005/ 099365 PCT/ US2005/ 010551 to the expanded
configuration of the device, wherein each strand of

wo b@spdassal ity of strands has a proximal end BemMUS2005/010551
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di stal end, wherein at |east one of the proximl ends
and the distal ends of the plurality of strands are
sdoulreeekpandeal crooﬁgumtiom nﬂﬂmaidnt/ice ,Tleerelig\eiactestrang of tine plarality of

inclu a tubul a t he Iurllt f 5 .
e afichR e e iR nch i areen e b e groximal
Sesan ﬁn@ﬂﬂ distiengt bf the @Rty of d@iddRse @c{u%ﬁgﬂt h Ueinfh
axi s extendi ng between the first end and the second

erfdl n@mt Ehfmmcevmbt ﬁlrihéfa@gluéel attptaden hady dosneed yethe plurality of
e fl

t he p ur Al JPUI% Odglt ra Vm&sa ﬁlis <'§1jnagsee§8lmig éié I‘ﬁ%’gfet% glt

bodbfinps @l@ngﬁh@nblhﬁus es@a@mg lﬁﬂﬁieeﬁf tht ifiestlead yind Weakeedm end and

the f| z&/}lges defi ne concave surface facing the 10

f j2lqdy tlbmeméeddmvwrew the longitydlipgl gxds; .aﬂd Ppgor more flanges
a

o PRREESy SR g 2 HARESH B the BB EoRARe the

t Mtondserlgr(ﬁah@bod}t, haareihthe Hadyesvdedinh ambncavbherfdm/ﬁacleg the

is.in the ex nfiguration. Optionally,

fl férﬁbggl s yaW]&‘E’ntglé LeWUee 4B Ehe e&‘@?ﬂ‘éedaﬁ%?g}l%ﬂ{lﬂqg wherein
fi s ha80d nabe § RGn AORNIH Yi@x%'\‘feltsg?o fil%\lb tu'd?naﬂ Bxil B8t is greater

expanded configuration. Optionally, t I anges
| rtbhruthe b@dsmndtﬂiampa the pe\ho:manredlechxpmadedfcpofigmh@on Optionally,
tud t he .f
oBe Flaties B lindA PR RRrER aae and fivet BB thy body

t h\@h&ﬂﬂy avhiedistil eh@pai@d ®nfiBuratib® ©pRamAEIthe flanges include a

configuration. In another enbodi nent, the present
i nilange |h<pdo¢m;d @etel/fraa the Iagitedinal agis, hedwhereinidp oyt is
I rﬁaeat%gé/tWe (v I\S/I C Iens%c d en)8 O%@ egodép \Qflélghllr %%{7129 is in

apse con |gura |on ena assag

t hige depinded tdfughioa. | unen of a catheter. The msdl cal
device may include a plurality of strands treated to
conf or Mn gnathepembodigienh dheapsentiaycriénts ay PEVidsa Bedieple

d

RS oL G 35 Db e oSt Bhsgion nd
ata d:c&hptedmﬁgﬁranbm enghling ippesh geeoiihe dadict Heouktsd imearod $l

f th I I f d

Oret 1 ST 5 AR M B P T o
boﬂ%h%ﬁt@?ﬁ’e QpahB& cHli gﬁf"altlbﬁ %t e &Vfc@ NGReretnich WRAIAE the

body having a first en a second end, wherein the
boplyraﬁaf ofnaelsmdts hasregproxigiah ahd and & dissal emrljlw“r@rfbmav\bes’i ongef the

fi t. dt d i dt h
S N T %ﬂér”ﬁ%?ﬁéfa’ﬁg%@e segyTgd B
Of corfifRb# eﬁd@ﬂﬁeQ‘ hE Qevies lﬂté.x fhrfer Phdid 4 fupuRE bsdy RRMEd by the

the flanges attached to e body 30 proximate the

s enlgwéltse@fdsn@ﬂd&, flee tybuhar bmehaefirrg g fst ﬁmChﬁtrgiea sagendieids wherein

;
arfie et Aot RaBHTEhBlar s ckeiTat Ml 2R B S AR e the sccona
f i gt an@nichodp dvitiihemesaasddraaeebre totthel dagilydindleris; Bed one or

device is in the )
more flanges formed by the plurality of strands, the flanges attached to the body

proximate the second end of the body, wherein the flange includes a flange lip
located distal from the longitudinal axis, and wherein the flange lip is located
between the first end and the second end of the body when the device is in the
expanded configuration, and wherein the flange has a flange width transverse to

the longitudinal axis that is greater than the body width when the device is in the



expanded configuration, and wherein the flange has a
flange width transverse to the longitudinal axis that

w0 googoemsser t han the body wi dth when the devi cCEBCT/BS1005/010551
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the 5 WD 2005/ 099365 PCT/ US2005/ 010551 expanded
configuration. Optionally, the flange lip is located 1
m éxpangadeqonfigumtioe Optivaally, tk ftange Hp dolodated d naiflithéter or more

oG AR bRl PRSI S bl o

In‘y&ﬂighﬁﬁoﬁay be described 5 belowin nore detail in
connection with sone exenpl ary enbodi nents of the
i nvent i dheseBRAEthESTREPTIOMY 20R2THE the GURESIFM@y b dessribed

a ne.ex | ar nedl evi.ce t
prgeslg\ﬂ t11¥ l’n%gé & rﬁl/lg conngg{& Xlksorge n}pg%r%/ € 118?{12? of the
vi gweltfont he nmedi cal device of FIG 1 taken aI ong |ine
2-2in FIG 1. FIG 3 is a cross-sectional view of an

alternative nmedi cal device of the present invention.

15 FIG 4 d t he
present i nv:glt Fﬁolﬁ i c§$§§ ﬂhﬁ?@?ﬁﬁﬁé@ﬁg
appendaBks. 1DESPRINRTEN] Ohe ExémiiRhrARYe ddABABNIMEDH ﬂie@FesEhiE

INVENTION In the foll ow ng detail ed description of
so%e%ti?é‘n'pl ary enbodi nents of 20 the invention,

ref er enggs inSi %%fs AN 9], Aew E&lgalfdegfé(a% Y@' Pﬁk?n along

forma part hereo I n which are shown, by way
i Ilimi—ﬂanil‘ﬁﬁ.,l.spem f| c enbodi ment s i n whi ch t he

[ ti be [l is.to b
e B P LRSS b a0 SRS SR e
chaRgesif@Ntidke mde wi thout departing fromthe scope

of the resent invention. 25 FIG 1 is a plan view of
one ex el%éj drdepivthinodier dedbgien deior of thg prasenthivention denated

| nye h the view taken al ong the | ongitudinal
axi's seeﬁft(amaéf'@en% ®“and FIG 2 is a cross-sectional

VI ew of the device 10 taken along line 2-2 in FIG 2.

referred t hat the device 10 be constructed
of zP%%(F RUSIRA @FiERf ENMELAR % EMB@DEMENTSgl df1i INVENTION

br ai decIIn tﬁ? Edlﬁ)g\gﬂ% getﬁﬂ&f@e Crlﬁlc(?IUO sgﬁite%géfnﬁ]a?}; %ﬁp&? }rlents of

such t hat vice es openi
| t theénveatiomrefaraicp isahedeatoltiie gepempanyivg ﬁghre@whmlnfoﬁnraqrart
iaugctgfe@l%grlrnt efr;lggrrgﬁshmtwg ebyd\gg}ll &F; 111}18tr2|1tlsond sepelcff}ceecrlnll)orr]ilrlnénsts in
which the invention may be practiced. It is to be understood that other
embodiments may be utilized and structural changes may be made without
departing from the scope of the present invention.
FIG. 1 is a plan view of one exemplary medical device according to the
present invention (with the view taken along the longitudinal axis seen in FIG. 2)
and FIG. 2 is a cross-sectional view of the device 10 taken along line 2-2 in FIG. 2.
It may be preferred that the device 10 be constructed of a porous material (such as,
e.g., a woven or braided fabric of strands — e.g., metallic strands), such that the
device 10 includes openings between its exterior and preferably generally hollow
interior volume.
Furthermore, the device 10 is depicted in its expanded or relaxed

configuration, i.e., the configuration the device 10 takes when it is not constrained

within, e.g., a delivery device, the body of a patient, etc. When collapsed for



configuration, i.e., the configuration the device 10
takes when it is not constrained wthin, e.g., a
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collapsed for 6 WD 2005/ 099365 PCT/ US2005/ 010551
depl oynent through, e.g., a catheter or other device,
Eep&mwnqm ivoughegigee Chﬂletanoebéleabdz\ycﬁ, #heecchusianadevice 10

TSR T e UPhA BBk PO BT - o
€. ghrsow %@fl%ﬁlhy\ Qretf&ﬁbl@b%to%%&dw ¥ReAncrb g Lihd @'&%anﬂ‘g between
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strands used to form the fabric if necessary as described in, e.g., the various patents
identified herein. In addition, it may be desirable that at least one of the clamps be
adapted to assist in deployment of the device. In the depicted example, clamp 40
may preferably include, e.g., a bore 42 that includes threads such that the device 10
could be rotationally attached to a deployment device that itself includes, e.g.,
complementary threads. Although the threads are depicted within bore 42, it

should be understood that the threads may alternatively be located on the exterior



may preferably include, e.g., a bore 42 that includes
t hreads such that the device 10 could be rotationally
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convex surface 36 may be linear in one or more directions, as in, e.g., an annular
ring formed from a section of a conical concave surface. In another variation, the
convex surface 36 may be formed from a collection of flat surfaces joined together
to approximate a convex surface. In still another variation, portions of the convex
surface 36 may be flat and other portions may exhibit curvature. Regardless of the
specific shape, it may be preferred that, on the whole, the flange 30 include a
convex surface 36 facing away from the first end 22 of the body 20.



ring formed froma section of a conical concave
surface. I n another variation, the 30 convex surface
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joined together to approximate a convex surface. In
still another variation, portions of the convex
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the firs
face the interior of the left atrial appendage. If the flange 30 includes a flange lip

32, the flange lip 32 may preferably be biased against in interior surface of the left
atrial appendage. By "biased" it is meant that the forces urging the medical device
10 into its expanded configuration cause the flange lip 32 to exert outward pressure
on the interior surfaces of the left atrial appendage.

FIG. 3 depicts another embodiment of an occlusion device according to the

present invention in its relaxed or expanded configuration. In some embodiments,



of the body 20 of the nedical device 10, the concave
surface 34 may preferably face the interior of the
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flange lip 32, the flange lip 32 may preferably be
bi ased against in interior surface of the left 30
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depicted occlusion device 110 is gradual, resulting in a cone-like shape, but it

should be understood that the narrowing is optional (i.e., occlusion devices with
multiple flanges need not necessarily include narrowing bodies) and it may take
any form (e.g., the narrowing may be stepwise, non-uniform, etc.).

Each the flanges 130 of occlusion device 110 may preferably include a
concave surface 134a, 134b, 134c (collectively referred to herein as "concave

surfaces 134") that faces the first end 122 of the occlusion device 110. The

10
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depi cted, the body width (as neasured transverse to

waeasodmsetigh t he | ongitudinal axis 111) decr eaBEBUSIO51010551

10

15

20

25

30

nmoving fromthe first end 122 to the second end 124.
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Each of the flanges 130 may also preferably include a flange lip 132a,
132b, 132c (collectively referred to herein as "flange lips 132") that is preferably
located proximate the outermost dimension of the flange width (as measured
transverse to the longitudinal axis). The flange lips 132 may preferably form a

relatively narrow edge that may assist in retaining the occlusion device 110 in

location within a patient by deforming the tissue within, e.g., a left atrial
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made to possible variations
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within the scope of this invention. These and ot her
variations and nodifications in the invention wll be

wappaneassst o those skilled in the art wthout PEPES10051GL0551
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fromthe scope of the invention, and it shoul d be
understood that this invention is not limted to the
i ICUALIVISt i ve enbodi nents set forth herein.
Accordingly, the invention is to be 25 limted only
by the clains provided bel ow and equi val ents thereof.

12 WO 2Q0%/0Q9 3&AcdFef ﬂéﬁgwﬁﬁﬁﬁ(&m% WhébMBhe devidt comprises:

medi cal device for deploynent in a body, wherein the
devi ce &Whplar edy: congprisiiga Hrst bmﬂzlynct@mwn@ pmdy véhefdin gte body

n n the.b
oG SRR S e Db il MW R A IR GRethg gps ana
t heh@eeahkdb@mcbon@}des abedeividth Aeafaey trefVBrsk $6€ thedokadiMinal
wi dt h neasured transverse to the |longitudinal axis

wgis When e dprige isinjadelgxedeoptiegrationf anur at i on; and a
flange %ﬁ%@%hﬁ%cﬂeg t% he %%?@r&&%&é‘iﬁ% %ecogﬁ eﬁ& 89@19; b%89 the

of the cave oute

s Uidnge eofmpdsing atchacadve roeter emtﬂacxaffactlhg tl’iwiiiyt adcbfahe H&ly and a
flﬁga thtransverseto(}he | ongj t udi nal, axi s when

t ﬂ%‘éwé tragsyegseo i lopgigu IE?}r?P‘FSg‘M?f‘é’ttP%FI@Vl%]érllé@ﬁelaxed
whenrbhaudevi ce is in the rel axed configuration, the
body W dth proxi mate the flange is half or nore of

t he f| amgmein whén thesleice A imshbie m&ixede:wnﬁgarﬁtmn the body width

B e o8 Rt e of e BB 2 second end,

wherein the body defines a |ongitudinal axis

extendi ng between the first end and the second end;

ardd  whdmsidical devigroldy d@wﬁpmﬁstes agodpdyhaskidtthe deasuraprises:
transvers it ud axj s whe e .devi

isin & rar far%%J]YCC&ﬁ?Rf U}gﬁ ﬂendd %f:cgncgﬁfpme{%}nﬁpbody
f | Rfigesa RingAGHAd k@ dxierdDOdEetREGXhETES ch8nd 8RQBELHAING\d; and
of the body, wherein each flange of the plurality of

%bfg% thﬂohﬁzdy comprisetd hedi widshy measured rargyerse i ihdongiadinal
ﬁéhdth?fdghgg sqg%fel vﬁd n{fﬂ%ﬁﬂigl%nmﬂ\ q}t h transverse to

ong| | nal Vi€€ is in the

r eI axech glorditygof ﬁdﬂg@sﬂatte&héﬁ whide ®bdy pRgimire the sstelidend of the
i mte each flange of the plurality of flanges is
ytw gremnfach fapggeot ﬂzfspweatth of Hanges GRRIPHSAS AFORFEYE outer

f Qar HEPFEHTRAL flfs[‘e a?lotgé! 803\9%{@& ﬂaﬁ%gwgﬂ%’ﬂr%verse the |

conprises: ~ a tubu y ‘conpri si i rst
a lemgitrihad axiis whies itlei devidees tmtlhyz relebedd mﬁgarahomg;ntlw&emh the

a ndi n bet end nd the secon
o0y SO R RSt HRate Sribe BhirRy S heas i ar fhe fange
megigt. ed transverse to the Iongltudlnal'

3. A medical device for deployment in a body, wherein the device comprises:
a tubular body comprising a first end and a second end, wherein the body
defines a longitudinal axis extending between the first end and the second end; and
wherein the body comprises a body width measured transverse to the longitudinal
axis when the device is in a relaxed configuration; and
only one flange attached to the body proximate the second end of the body,
the only one flange comprising a concave outer surface facing the first end of the

body and a flange width transverse to the longitudinal axis when the device is in

13



axi s when the device is in a relaxed configuration;
and only one flange attached to the body proxi nate the

waemonghsend of the body, the only one flange PCT/US2005/010551
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conprising a concave outer surface facing the first
end of the body and a flange width transverse to the

| ahgirdlatidreahfigyiagombaed viheeein thei todyiveidihnprodidadOhe only one
2%5/ 099365, P /#§2005/.(8F110551 t he rel axed

c oG it 5t BT BerngR &P t he body width proxi mate
the only one flange is |less than the flange w dth. 4.
A nedi cal device according to any one of clains 1-3,

witer ei nAtprsliqal dengee acsordimgpio anypng of ckaimge 113, phesemthedlange

di . I | onaitudinal _axi and. wher.ei n .t he .
1 hfisht TSk BPREA B0 o Pedon FGr RS Ry iR e
s eflzmiad liprislioohtet betwred YnaieNeridend tHlevdcoad esd bfthkM@dy when the
expanded, configuration, 5. A nedical device according

t Fleaify ipHethe expandpdrgonfiguratither ei n the flange 10
defines a convex surface facing away fromthe first

end of the body when the device is in the rel axed

canf i guAahddival dévicefadeeriicgio ag\wine®f akdas tdngyheeicthaifMnge
5,E¥herein t he concave surfzfe and, the convex surface
ofdeEIRES # FARGE SHERTS 1Br1B% AivaY drophiertirshfgd of iths bogy whenghe
Mailivealis Pk SafRcRhkfdabe any one of claims 1-6,

wherein the device nprises a col |l apsed
configuration in which the di stance between the first

en and t he cand end,.i s, i ncreased such that the

oty w AEHHOCHE FCAERS (8 R Sogers B capes e aorngnd
pass aatveRfsuti® shand Aghdenhi ghodmhidBOfnRgeaiLat heter,

and wherein 20 the device reverts to the rel axed

configuration after renoval fromthe lunmen. 8. A

i cal ,devi.ce.according to any an f clal 1.7 .
it o1 R GEOPEECICaREnS BBV onB R eim | Mgl g gvice
t r@aieicd @ cOLMEET Bnifiguskionen WhidhhBe BRIAYEBetween the first end
confiIg‘uratl on of the device, wherein each strand:of

t Fadghgsesnd gndyks ingreasad suggthaighp Prdewidih prdliefiange wadth are

5 06 SR R FRYPEES T
arthe device sdteiad toahe ediaed coafigipaiion aft&.rehov@digathedemiesie

according to claim8, wherein the plurality of strands
are 30 arranged into a fabric. 10. A nedical device

acgor di RgnddRafhalin &cofj_&i&% & d?lytdﬁ@ JrLRNEE1 SO MRESERe dMPice

| ayers of the fabric.
comprises a plurality of strands treated to conform in shape to the relaxed

configuration of the device, wherein each strand of the plurality of strands
comprises a proximal end and a distal end, wherein at least one of the proximal
ends and the distal ends of the plurality of strands are secured at a common

endpoint.

9. A medical device according to claim 8, wherein the plurality of strands are

arranged into a fabric.

10. A medical device according to claim 9, wherein the flange comprises two

layers of the fabric.
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WD 2005/ 099365 PCT/ US2005/ 010551 11. A nedical device
according to any one of clains 8-10, further

weowpnyssig a clanp attached to the device atPeT®ES2005/010551
common endpoint. 12. A nedical device according to
claim1l, wherein the clanp conprises a 5 threads
ad bbt edAtmedicd dt‘iimadcb;dingtﬁeanyeom af elaime Byl Od éwrihee comptising a

i S e nta threads. 13. A nedical device
‘{:{E?Bl ﬁ@ch{eg?% dTE1§68 CRPROEERPOMlher ei n t he
cormon endpoint is |located proxinmate the first end of
the device. 10 14. A nethod of treating a
phy%u ol Hgnedigal devier aqeording treclpim hbovieoerp thes¢lpgp comprises a
de a £din n
5 crareRs Myl B A e S SOl AR

heedgrhplethbntddy. thisad®et hod according to claim 14, wherein
the first end of the body of the nedical device faces
an interior of the left atrial appendage and wherein
t hey sec t
el AaEReetiS, ROKHE! Pl bRRE AR S0 bl B
whernainon endpoﬂrhes Tocatnd praxomptei tbe firsa e@doLihadaviee.sur f ace
facing the first end of the body of the nedical

10 device, the concave surface faces an interior of the
l e at i BERIH
1 Funer S PRRIERE R phlsiof el ORIRGE Dol PoEbAITY
t hdepidyang e medjzal devidieasseordaggaiornsy oan of olaans b-l‘l 3s’ut}ﬁma deft atrial

ofagpegdage tf r’}\]trl al appendage. 25 15

15 15. A method according to claim 14, wherein the first end of the body of the
medical device faces an interior of the left atrial appendage and wherein the second

end is proximate an opening into the left atrial appendage.

16. A method according to claim 14, wherein, if the flange comprises a
20  concave surface facing the first end of the body of the medical device, the concave

surface faces an interior of the left atrial appendage.
17. A method according to claim 14, wherein, if the flange comprises a flange

lip, the flange lip is biased against an interior surface of the left atrial appendage.

25

15



