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RELATED APPLI CATI ON This application clains the benefit of U S. Provisional
Pat ent Application No. 60/560,825 filed on April 8, 2004, and titled
OCCLUSI ON DEWPWFOONSTH FLANGE AND METHODS, which is hRGTEBYOOS/A®SHpor at ed by
reference inits 10 entirety. The present invention relates to the field of
i npl antabl e nedi cal devices, nore particularly to inplantable nedical

devi ces designed to occlude vessels, cavities, appendages, etc. within a
body. 15 A variety of devices and/or techniques have been devel oped to
occlude a vessel or an opening in an organ (e.g., heart) of a patient.

U S. Patent Nos. 5, 725&, }()Igaqilyas} " L—hﬁﬁl ; otula et al.);
5,944,738 (Anplatz et gll‘j%)%éE 6, 123, ?@%ﬁr%lﬁgt z epmi?&%d;sKG, 368, 339 131
(Ampl atz); %,447,531 Bl (Anplatz); 6,579,303 B2 (Amplatz); 6,599, 308

(Ampl atz), etc. describe a varigh Abbifrer %F@NZO devi ces that may be
capabl e of achieving the desired occlusion f’a ong wwth materials for and

met hods of manuf actlfisiappjicatipaislagiasthe beppfit FRES.Pewvites! Rttt Apilicatidnn t he
above-identifi . i ddr ess
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physi ol ogi cal conditions suc , €e.d., occlusron o atrial
appendage ( LAALANGE ANRMETHEDS; whiclofs heisbivinrespwatpheyveferpacd infits atri al 25
appendage s Lg;;gjpe{}goi ng atrial fibrillation. Atrial fibrillation in the
left atrial] appenndage may be a significant factor in the formation of
enbolisnms. COcclusion of the left atrial appendage by surgical techniques,

while possible, is Tﬁagre@hmve%ﬁom%% B Be ﬁ&%ﬁﬁnp?a%}ﬁb&%@dﬁal dYiedsher nor e,
e

al t hough sonme of the devices described in the above-identified patents may

be used to occdPefeeatieidaryde implantqbly medigabdryicgedesighwhio serlydayessdds.undesi r abl y

expel | ed fromga{;;geg,@gljemﬁv%ési,@é}_ valpelwlage due to, e.g., forces generated by
atrial fibrillation. 1 2005/ 099365  PCT/ US2005/ 010551 SUMVARY OF THE

| NVENTI ON ¥he pr esénta P eEfvicshangropirrkperes ke detnasydonse 9 assigan devi ces t hat
} Incl ude one Ofes®Ddran bpanges m@@eg@nfe.gmﬁeafng e @ﬁémpwlhsapat@mlws. Tlhe flange or
t essel, cavity,
apggggzgfy ot 35_5,?2'5,55%2 (Rott1S S s¥6. 961 (Kot & al.y; 5,004 338 (Anealatz et al: vity
6,123,715 (Amplatz et al.); 6,368,339 B1 (Amplatz); 6,447,531 B1 (Amplatz);
6,579,303 B2 (Amplatz); 6,599,308 (Amplatz), etc. describe a variety of different

20  devices that may be capable of achieving the desired occlusion (along with

materials for and methods of manufacturing such devices).

The devices described in the above-identified patents may not, however, be
well-suited to address physiological conditions such as, e.g., occlusion of the left
atrial appendage (LAA) to reduce the risk of embolisms when the left atrial

25  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

30  may be undesirably expelled from the left atrial appendage due to, e.g., forces

generated by atrial fibrillation.




51t may be preferred that at |east one flange on the occlusion device

i nclude a concave surface proxi mate one end of a body. The shape of the
flange, e.g., its concavity, nmay help the occlusion device to resist

di sl ocat i orWRaWPWISe. g., the forces generated withi PCHHRSBIFSIat ri al
appendage during atrial fibrillation. In other enbodinents, the | ocation
of the flange lip, e.g., betweghu % © ' ends 10 of the body of
t he occl usi on device nay assist t evice |n reS|st|ng di sl ocation due to
f orces gener at ed withhpresenhimvensibn pravidesimpiapipble dedesichudeving tiad inchle
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convex outer sWP@?é’éSlameHroétﬁméemf@rboénr"fmehﬁpwé&hcﬂglgt:mg dsdy are used

to formthe flQAgRity,the HepiiM & lﬁlggipgéa;,geltcp i t | ange may be
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outward fromthe interior of the device. An outer typically
be defined'by ¥ bedy ef thapecipsion devicerreay ppag therdeviehia rwvng:@slocaam use of the

term "SurfaCe"du@Qﬁ@rd&@éerfeﬁ%'vﬁﬁmttﬁ@kﬂB@ﬁl SPEdRESRR §1H£1'ffﬁnuitfem gPnnect i on
with the i nvention, for ex porous materi al such as, e. 25

brai ded st rand&j! OF?SVCIHWWtSaW“]HB]F@Pn@EWf%E@CmOluEf’f sirfapgs a5 despieiing openi ngs

bet ween the StHeifay Ao Mhikin tniNCHE Beluefdn A8)EGES sd&sQNbdaBch.i n the patents
identified above, lﬂ‘beﬂ?f%t??ﬁ preferred that the ogcclusion devices of the

present invention B @Pepsignsfeyises araarding ko the preseningy  pe

preferred, 1f orinexasdhey alﬁdlﬁéfelfafi@ haé a@ﬁ%{bﬁieﬁs&fﬁ&ﬁﬁ&@g zfv&ry'}?o}rhtﬁe occl usion
devi ces of th ti.on have pore.  sizes of 100 microneters or

e i nv
less. It may ﬁ)é,ﬁ ?’itg"eit“?"é‘ﬁ (THTR & IRV ORI SRR Y iceravater S¥FGE act ured from
strands t hat amcengmé ecﬁc@rawlusyc) totrbxat Medangwheﬁsulkﬂungé%d@h@e of @¢ich that
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left atrial amppamd@eiurmgatmm;ﬂnﬁio%%% PCT/ US2005/ 010551 The patents
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er
manuf act ur ihg t he HECTUSTOH” evoluc‘:”ressu 8f° Oﬁ%n ?)cglgﬁl%éevlmﬁ\? REPERE | ¢ may

invention is a surface that faces outward from the interior of the device. An outer
surface will typically be defined by the material used to manufacture the devices
and use of the term "surface"” does not require that the surface be solid. In
connection with the invention, for example, a porous material (such as, e.g.,

25  braided strands) may define an outer surface while still including openings
between the strands.

As with the occlusion devices described in the patents identified above, it
may be preferred that the occlusion devices of the present invention be
manufactured of porous materials. It may be preferred, for example, that the

30  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 nethods used to
manufacture the occlusion devices of the present invention provide devices
that can be conpressed 5 for delivery to an internal body |ocation and that
will expandVQp¥rP¥¥Eousl y and/ or under the applicat i ¥T/ERONEWSSI(or anot her
initiator) that causes the devices to expand into their rel axed _
configuration. As gyl ?zﬁéﬁltsllderftlhed@eyen?gsoo&egé a%g b pbeliGiaReGhlgsL On  devices
be manufacture of resilient materials ca a or ¢ rTB essi on and expansi on
as descri bed Heqtkagdsof E&I&ln‘ﬁ@n@@g@lﬁOmn@mleﬁstolfwe:lpyesgmmvabioe Watagri al s 10 may
include, e.g. ., qgfrg? galtlem ; ani um
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devi ces descri bed 1| n§t he 1pat entg§| dent %ﬁeg%ﬂ gqaﬁ(?%ﬁ%#%ggyl S %efi ned as
the nunber of Ungirds apekication ef ea ieftapothesinitister) dhaticausels thealevies taexperst ur es.  For
exanple, it My, %u%l%te@rcf)%ufah@ﬂ ADEreRiCK nQ? b@ eghg&]thgtsché]'odbélu gn |ineal

i nch (approxi rratel){) per centineter) of hiy . Alternatively, the pick
may be |ower i9FVises Gé‘EaPPfé‘éf“feIOﬁfeélb?f%“@F?ﬁe‘éIF%H?§fcqmpf?$ﬁyn@é preferred to

i ncor porate a ckPaREIbE aPdes @B herSih  Biples oi"éo&ﬁé'ﬂ&teﬁﬁa}ﬁr'}uirtéﬂi% &S On devi ces
(if, e.g., | ower pick |s used) to enhance ‘the ability of the occl usi on
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Depl oyment of the gGgd dksiufibn 88¥eE8S mAfufidiBeb LS Mied AIMER st BRY
preferably be acconplished according to the rnethods described in the

patents i dentRsmeP s tabrs fﬁ?‘éi‘%‘ihaﬁ‘fv&ceﬂglﬁﬁbfefeéabb’ be ipxeasest festhased ot her
devices to as Sibﬁ:hbédln c&ﬁn@&tﬂ)}i%ﬂﬂtthe detncéﬁaﬁésdﬁﬁe@ﬁx@ﬁeeﬂafeﬁg11dek=li-i'ﬁedrh@femr equi red,

t hat the depl Qung erformed usin er cut anequs techniques. If so
delivered, it ﬁ’g? ’Bge éf’%'?‘?g‘ﬁm?eﬁ tm’fﬂ?i%ﬂgc‘ﬂnﬁ@l forbrafesditey&eT e manuf act ur ed

of materialss tshadturar (H)l'd:&ur@ld R 8ol beprefefted/ihaithe plslawetalhegh% 1400k apsing into a

col | apsed con tation for Jver but ref erably

spont aneousl y % %33}‘13 (at?ﬁ{ﬁ’éimﬁmg%g n@ﬁ’?’ief%r‘?rg‘ﬂger A&gma éﬁ’t‘)“ei"r‘i{‘o a rel axed,
expanded conf mgagrrbanavmm&heénndemu@mderﬁﬁodm@elieeiagedebxeféatedmn Such
properties are_ 30 sim devi c descri bed .in_nman f t he patents

i dentified hefEPRorgHf @ Oroglﬁesgfucmfeh‘@ WLB e eRYEm iiedffe%(r‘ ot fdds a nedical
device for déplaypivkidused) taedham:byxhewbmtwfmhetd@eludavd@e:enm@illeuwﬁomblt ubul ar
body with fi a second wherein the body defines a

| ongi t udi n%l 5&‘?%“’% thegccqus“g f%meS(%tﬂﬁe first end and the second end; and

wherei n the body hEsplandyf tiw athsinedwiceed tBe MBeROENOADBHE
PCT[ US2005/ 0 1%§e§e]rab]y be accomplished according to the methods described in the patents

identified herein preferably using, e.g., catheters and other devices to assist in
deployment. It may be preferred, but not required, that the deployment be
25 performed using percutaneous techniques. If so delivered, it may be preferred that
the occlusion devices be manufactured of materials that provide a resilient device,
capable of collapsing into a collapsed configuration for delivery, but expanding
(preferably spontaneously and/or under the application of, e.g., heat) into a relaxed,
expanded configuration when deployed at a selected location. Such properties are
30  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 rel axed
configuration; and a flange attached to the body proximate the second end
of the body, the flange including a concave outer surface facing the first
end of the WOaMPS8¥S5a flange width transverse to t hePGIHHGIEAWPHal axi s
when the device is in a relaxed 5 configuration. Wien the device is in the

rel axed confi g{%%hsg%thé H)%%lgﬁ XM]S(&L&P tt&rcﬁ:&%mgl?a}emec{ 40%3%& tiOﬁ hal f or rnore

of the flange w dt In an aspec resent 1 nvention provides a
medi cal devi cearﬂ@ﬁlang@@pa@ymhe bwyar%owe thmkﬁeomendbﬁt@e Yalyi heflangel udes a

tubul ar body %E]Ddl@gJéJHééVC%G@ISU%&fQCI%e[ﬁQQQ e‘?l'a%fth% g tﬂﬁﬁ" bOdy has a

| ongi tudi nal axis extend |c&g bet ween t |rst en & second end;
and wher ei n t heididupsvins tethlongitudingt 21isvdes thedevice is armbx@e to the

| ongi tudi nad  ghfedtiRh. Wity @@ﬁhﬁ&: lhﬁx thékgﬁxéﬁéoﬁﬁ%g%@gtﬂhée wsag%atgn and a

plurality of flanges attached to t 5 proxi cond end of the
body, wher ei n BaERaF hedlgaseos halher prupfhe #apgemidthanges i ncl udes a concave

outer surface facipgndhe aiﬂeétstthe ]E@Qanpifnvénlﬂgn ﬂ@@ﬁesaar}ged‘?caf 4G EorW dt h

transverse to the 15 | ongi tudi nal axis device is in the rel axed
configuration deamnwm%‘Pqﬁlyvﬁl@renb@agewedv%udm 6@#&%@%&@‘?\ affiraprfe of the

plurality of fJnaRg&snd éld' ®hcteih BRMoly 10 h B ERInaMG! &tenhfﬂg@&@%&gﬁﬁe aspect, the
present inventjion grOV| des a nedical device for deploynment in a body,

wher ei n t h& derstead mddhqtseqdgnd: md vherein dpybody has adody wsifh BeEred0 and a

second end, whem§eRe id\ge mgmahﬁﬁax?s WiRAHetddtitd i@ lin FoblaReths étﬂ)g bet ween the
first end and t he second end; and wherein the bogﬁ/f) has a wi dt h

measured t r arf9f &puElfyotflzases AvasPed e s dodwRpeimals SF?%‘dGE‘W 6 isin a
rel axed confi gibﬂﬁt\ﬂh@i‘ém cadtdan@® bith©piBrafilyah @ngeé haed chitald®idody, the only

one Range attac [ OX econ he body, the only one

f1 ange havi ng 4 %C&ﬁ% L"gﬁ?teet“dé’lﬂﬁfg g %ﬁ’t&er‘i‘@dtﬁ'ﬁénsi"?r?es'?“@nd of the body
and ﬁ fl alngse Vlbﬂgﬁth?lha’.laﬁS%érS&he Hémdehﬁlnhmlg]aidﬁdzbﬁ@uranaﬂ,laﬁd whatinkee devi ﬁe is
in the rel axe n rati on erein the xi mate the
onl y one. 1 andeey SERE R e iy S sch ey it Seteilt i BEDREE . ¢ he

present i nventwidih. pI’OVI des a nethod of treating a physiol ogi cal con_di tion
Wthin the lert a AR BRhLGESr it i SRR Fenc o, the
present i nventdeplnymmpqmbﬂy,dﬂaeammdd@ade mtmdes:etubuﬁlmbodgpitbyﬁsnéndl n a body,
the device d n a!nh'ggc{&gncfié}ld,e\%lpéé}gﬁg fbg(?yrﬁ g onalrtudg) aa)‘{rllsdex endl Letwgen%?

ng passage o a

confi guratl on ena I’OU uman 0]
cat het er. The fagendadribesetondlendiandwdrein aﬂelbbsry hn‘s a$bd)awmﬁx heagaeded to conform
in shape transverse to the longitudinal axis when the device is in a relaxed configuration;
and only one flange attached to the body, the only one flange attached proximate
the second end of the body, the only one flange having a concave outer surface
25  facing the first end of the body and a flange width transverse to the longitudinal
axis when the device is in the relaxed configuration, and wherein the body width
proximate the only one flange is less than the flange width.
In another aspect, the present invention provides a method of treating a
physiological condition by deploying an occlusion device according to the present
30  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
devi ce, wherein each strand of the plurality of strands has a proxinmal end
and a distal end, wherein at l'east one of the proximal ends and the distal
ends of theWPPIPATBSy of strands are secured at a conPEHUS2EEISIInt . The
device may further include a tubular body forned by the plurality of 5
strands, the t I erein the
body def i nes tlg & z|mtla g%élloﬂg Ltl s(:)?textdee‘?l('aa g’lﬂgrﬁ eaCh%trgrf%ﬁoqﬂ% p?ur%ii%% and the
second end andstraadSlj@daypwmmhende\a@mdmdl etnda\mlwm stdeasioont hbthe progintalidi nal axi s;
and one or nor |t t he flanges
attached to th%d%)&@yg%?%t%eﬁ%ﬁ% ﬁ){ur&ﬂgggén S\é?ug%%a% @;ﬁﬂé wherein the
flanges def i necndp@ninday devirgmizadertticainrinde ﬂubula;(bOﬂY fosmedeh‘ydh@ﬁlur@lﬁe obody when

t he device s dshGe BB RS fl anges have
a flange vm%lt hgn%rlasnsvg?ré)se t?gjth%%g%%g{et%ggﬂ a?e@%%e\g@ h%}eﬂlthéﬂﬁgat er than
the body wi dt hdefinesr lptrgatudinaliagie extsndlrrg tetreeer iy dinyd et @dﬁqung@l@ndcmd
Optionally, thedlhade BB S Blolo Y aldsim the first
end of the bod \T}’vhen ﬁﬁ %ew ce is.in gZ eéagﬁﬁ % confi ura{n{on
Optionally, t Hﬁqddﬁg’éﬁspl‘i'rﬁ]etb’@ﬂ@aadslgleﬂm@g@talche}ﬂ tp @eb@@tpf@il@?tmhef romthe

| ongi t udi nal 3k NG HORIES! PPt lnaNagadind absneal QbR dachBlLen the first

end and the second end of the body whe device is In expanded
confi gur at i'®n. ﬁlﬁtrﬁnaﬁf)@ﬁb@dyerrhﬁe&e Yi?elstfﬁée m&c@ﬁponfm@mq @WWIW ovi de a

medi cal  devi Cfe figlpeHRRE PVARRWilith tfnshQE o theEngfl¥ihA 8xil M 0 gredtBy €Xxpanded
configuration and 20 a coll apsed configuration enabling passage of the

devi ce t hr oughthan the hedy vgeth avhen ths devdge is ke srpendsdrondieyridd. ARiioral¥ ude a

plurality of sgandss &emas e&w&;psu@ﬁ&ff%ﬁ@ avdy rRolARe fifsPerdRe e voHNded
configuration of the device, wherein each strand of the plurality of

strands has a PhoheAericaisdn & gxpendadconiisugatign. Qpfionalin, theflapgesdeludea” of t he

proxi mal engs @dde ihRcAéadisthl fﬁbﬂdﬁe @Bgltdaﬂlapalxw aldivineret the HERBUS isar € secur ed
at a 25 commn endpoi nt. The device ma urt her 'ndt)]ede a_tubul ar body

formed by the lORAIHPEINeEY thefirst prdand dhe S?‘%‘/?Bdf“t?dﬁlt hePoppEleHbR e & i rst end
and a second eﬂﬂdexpéﬁt&ﬂebﬂﬁgufah@l body defines a | ongl t udi naI axi s extendi ng
bet ween the first Eﬁg qu the. second end and (?/ (% asur ed
transverse to the | i eé’%lﬂéepreéﬂﬁ“l}’ﬁ’ém('}rmayr% VAT 8s forned by the
plurality of SdelVﬁafcﬁ,delildilﬁnefrd mndesy, aietdaﬁbehhvh@ahhﬁ)abmﬂwoﬁﬂgumnemmmt e the
wherei n the f | ocat ed

i sral frof 1 e OGN FIPREI e Rt ALYE PR R OABEST T3 | © | ocat ed

bet ween t he ficagietee riEheamdz\cbhevsemyldmmmda pliratityef hedys waed td dvafaavi ce is in

the in shape to the expanded configuration of the device, wherein each strand of the
plurality of strands has 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

25  common endpoint. The device may further include a tubular body formed by the
plurality of strands, the tubular body having a first end and a second end, wherein
the body defines a longitudinal axis extending between the first end and the second
end and a body width measured transverse to the longitudinal axis; and one or
more flanges formed by the plurality of strands, the flanges attached to the body

30 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 w dth
transverse to the longitudinal axis that is greater than the body w dth
when the device is in the 5 WD 2005/ 099365 PCT/ US2005/ 010551 expanded
confi gurat i BR20P¥PGnal |y, the flange lip is | ocated ECHPRPISHEBYEr or nore
inward of the second end of the body when the device is in the expanded
configuration u vant of the invention
may be descri bedgmgag% gragg,h% Jog%%t ﬁ’gﬁa&r%% SNRECT dﬁ%ﬁﬁ\l/\nettﬁgo SO/ exenpl ary
errbodl ment s of inwael Ofﬂweqmdmofmbﬁﬁym&eﬂomﬁn@ﬁ eXpiadédl GURES FIG 1 is
a plan view of cRur npl ary nedi cal device of the present 10 invention.
FIG 2 is a cross-sectional view of the nedical device of FIG | taken
along line 2-2 in Fres anf otler Gatuds and sivantapss ofgbeinvomiah may bavlesdribad
alternativesne f 4 depicts
anot her occf us?éc])ﬂagler\ﬂﬁgg&% Btcﬁ%&&#oé@%ﬁ% ‘3?1%%&%@?%#@%@% f\%&et hin a |l eft
atriaj appenda@éﬁntl%SCRI PTI ON OF EXEMPLARY EMBODI MENTS C]: THE I NVENTION In
the followi ng detailed description of some exenplary enbodi ments of 20 the

invention, reference is made to the acconpanying figures which forma part
her eof , and in which are SRR DESGRUEYONF QR THISFIGAIRESN, specific

enbodi nents in  whirgh, {8 plah YR\ drORe &R ﬂﬁrrﬁ&ﬁ&laﬁ?cgodhé foSenf O be
under st ood t hat ot her nfgo di mrents may e utilize Prict ur al changes
may be madd®wi {NSEHPR departing fromthe scope of the present invention. 25
FIG 1 is a plan Vi 0k a 0Res-Q¥EHRI AW of Bdine@bal NI R FRE GAL Bgnd © the
present inventjon ézvm th the view taken along the longitudinal axis seen in
FIG 2) and Flirs 2-2iHlGql- ¢y 0ss- secti onal view of the device 10 taken al ong
line 2-2 in FIG 2FIG]3is B8MsPRciin8l 8w SthntaharhartvRenedRY e ficd G the const ruct ed
of a porous material (such as, e.g., a woven or braided fabric of strands
- e.g., netal | PECEHPYRBY | such that the 30 device 10 includes openings

between itgs exteri MGMpEfsQﬁ@h@QhMum{rﬁ% bthdyerbdefi¥nvdnibElbb#dd Vol ume.

n r rel ax
Furt her nore, t‘gletmglg |ftca?na}app|endagep| cted in its expanded o el axed

DESCRIPTION OF EXEMPLARY EMBODIMENTS OF THE INVENTION
In the following detailed description of some exemplary embodiments of
20  the invention, reference is made to the accompanying figures which form a part
hereof, and in which are shown, by way of illustration, specific embodiments 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.
25 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., awoven or braided fabric of strands — e.g., metallic strands), such that the
30  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 delivery device, the body of a patient, etc.
When col | apsed for 6 WD 2005/ 099365 PCT/ US2005/ 010551 depl oynent t hrough,
e.g., a catWegWpO¥Sot her device, the occlusion devi cBCHEP20050W6Hr abl y t akes
a much narrower profile relative to the Iongitudi nal axis 11. That narrow

profile may pr a d. b creasing, the distance

bet ween the C%%ﬁ@é%m@% gg %Qa%h teré\f (ﬁtgert% e Fhﬁr?ﬁc uséoﬁglﬂ”c% der tension. 5
The device 10 Prﬁﬁgtabﬂé@eaa bmdynazztowaxrm‘oﬁie fdlaivg ® tBloagitvdimhletist1a. The body 20.
The body 20 prleagjgrv % gnd or face 22 .and second end or
face 24. An inagi ary rléﬂ?%}yﬁ)glolbéa&nf% O g?feé’%%%ﬁgis@@%eﬁ’ei“ﬁ%nfl rst end
22 and the sec@ﬁ@lamm"fﬂ)aoﬂS@hEdItaUdggtlzeI)la(rlppS@pmmthemmntraI thereto). The

body 20 has;a body ok gl 1% g@%?@?ga%&gﬁﬁéé?? AehaNg QUGBS

| ongi tudi nal axis 11. The I'rs
second end 24 TW%Y@?EP@@PV lméudsabﬁtsamdroafdcg/ﬂ adnstant easorsive®h or

alternativel i e A of U S
e e 599Y3%% 85919%%&%9& Hal%)! IYQ{té/%is Sethe etf;i‘effirgt sﬁ 2% ar{cﬂe}(%ecx?rwm body

width occur pradihie OQS’I”?@(P@EGa%bﬂmnfa@ﬂ\ﬁmt@hThm@dﬁ'Qah@eal®@ywsdth:onnect ed to

the body 20. A&kt bul ar body.
Al t hough the deslrcigﬁﬁﬁeg&i;ﬁ%@ﬁh%ﬁ%l ‘}SF‘%% d})g ggel%gré/%f]é/hlm rcul ar tube,

it should B® uisérsesthsdipt ep [ihe seesalg erxiR4raay patferably &t substaytiap pr ovided in

ot her tubul ar &H@Q@ﬁssh@wﬂon, aﬁ&hﬁﬂzﬁy,tb@t&dﬂ%%dtﬁ% vﬁyaelg a@?@ég or any
ot her suitable tubul ar sone enbod |rren e preferred t hat

the body 20 ha/eotd: B(Pdif’m @(%’%O&BH (Amplatre Iﬁa@ébepreferred W@h@@m@uml e., where

the concave suchipeitBéec préNfait hiRNEG oA WIRR R ﬁa!ﬂge mgxor%QctedttQ%}Ie is half or
nore of the fIanygﬁ width (where the flange w dth is also neasured between

the outer edget? ‘t he flange lip 32 in a direction transverse to and

t hr ough t hes | ongi tmtdmdyébkpwfdrﬁadlrﬂa)thebm YSOIR 2 AURRRE b tadtholgdh iRy  be

preferred that the the sane | ocation be three-fourths or nore
of 25 the fl dkgge &F‘&fﬁ?" “cj!}t”i“bfﬁ1 A ol gensrallpredaniutm itaheuldbedmderatpedt ed i n

FIGS. 1 & 2 ashaticachezh Im_y alreheu&wﬂ% pz&ldeﬁmeotﬁ&ﬁmé&péwsl g S8ubRy
preferably bei @g)gﬁjed t n t he ends strands used to formthe

fabric if necé: oyal B, Bﬁanryﬁthe’esuljab?e whgansianeous patents identified
herein. In additi o son eimydlinentdeﬁhdyadalpﬁbférfb&&haaﬂ]ebmIﬁﬂ@a&fdyt he cl anps be

g?aﬁgagged%} 0 3tﬁ|a§ trhe ae OP t%e HXn%ee r% ie WEJQI‘S th%ec\élllc%\ere surface Zﬂl of ﬂl%pﬂlag teed exanpl e,

30 meets the body 20, that is half or more of the flange width (where the flange

width is also measured between the outer edges of the flange lip 32 in a direction

transverse to and through the longitudinal axis 11). In some embodiments, it may

be preferred that the body width at the same location be three-fourths or more of
25  the flange width.

Optional clamps 40 and 50 are also depicted in FIGS. 1 & 2 as attached to
the body 20. The clamps 40 and 50 may preferably being used to retain the ends of
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

30  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 threads such that the
device 10 could be rotationally attached to a depl oynent device that
itself includes ., conplenmentary threads. Although the threads are
depi ct ed w‘f"ﬁ??ﬂ’s’%f“‘g 42, it should be understood thabCHPRIBHNERIs nay
alternatively be located on the exterior 7 WD 20051099365 PCT/ US2005/ 010551

of the clamp %Pth$cl%{%éagrﬁ9rg %ﬁn&@w Btﬂglrc?ét LRGeS Ldutie4k&Sincoul d be

used in place 6 Assi ot pl oynment, e.g., grooves, slots,
etc. AIthoughptah@offtlurcalstceatsdlsizizdem@meh@ege@@ﬁ‘(ts,éms 2% of the body are

depicted as havin g@gg@%%ﬁg‘gﬁﬁﬁgﬁgﬁmdm0§ﬁ{3%§, REdpRgiQr.st ood t hat

either or both the n second may be provided in
any ot her conhagug smewhat corcaye shapesdbthawid papndgrstdod that @B‘ﬁv@*")t B8 bous, etc.

The flange 30 I By 2B ePiRt bR, t he second
end 24 of the%&gw%oa%ﬁg%%@a%e p?g?yteb(rgrpggﬁitehat %’heeflan%‘g&SO be preferably

formed integea. ngswm%lymbcmérbpﬂvpus @cqg. fabrl c, used to formthe body

20 as depicted. Aspld Qha'd @gbiagfe?é myadaa{eegmét . 20RARmAthak sécbga body 20 and
the flange 30 are or e frrom a single, contl nuous sheet gf e.g.
at

fabric. Altermsad ZWIﬂye body 2fkalf mss bpprsferred @atthe flangs 39 be mefarbydory tach a
fllange 30 to gﬁlg%r tlth?tﬁe m\éiehgl éQefalt}Qdﬁ(seaib ARk Bedy 40 a@rae@ct&QAem sting as
I NC

separate and articles béfore attachment to each o % The fl ange
30 may al st prsdddessil. ymiea@nm‘ar@eaas g fhaRady 20 ppdtbeflange £ aE by ferably
faces the Tir fonfiighod? cafiinh&R sg&‘lfbfcc?g 1anchﬁteﬁﬁﬂ€e‘W & rﬁd{ﬂfe@@ﬁlb?eflto may

exhibit curvature in all directions ‘? %) 28%1& concave
surface, or tﬁ@m %‘294&89@“%%}?3?}3%9%90‘8@?‘?0%3 Wifh thippedy % directi ons,

as in, e.g., ek Rling ésrkgparzfté)édmiisuﬁdt@mbﬁs b6t afath@Entao eohbthal concave
surface. In anot er variation, the nc:ag{gj surface % Q;ﬁﬁ%a?e formed from a
coll ection of flat %"tﬁ%ﬂé&é‘%“ﬁa}ﬁ?lﬁ%ﬁdﬁﬁ fid o8 LS e a concave
surface. |5 Stgditra@p edchthe HAt éndt22 @ftthe pofidel 10n$h@<foncztvheunﬁaaaetamey surface 34

may be flat and ot her Ol‘tli) ?xé exhibit c rvaétrjlraev urB &Fess of the
speci fic shapeXhiptt CYRIGFUIEEN it HregPYBas Prad- P]IHC RAOF & ange 30
include a COﬂQ@H&v@%&f&@&:ﬁa}lemgm&Wd&rﬂlﬁreapmmaﬂgl,egmmmumgi rst end

22 of the body 2 25 1t . may al so, be t . e 30 include a
convex surfacdoB f‘Pﬁ’ce} ﬁ’?@“"é\éﬁ COPEhF PR ve1‘S| r?as? er?agkg% %ﬁﬁ{oﬁgﬂ‘gody 20. The
convex surf aceop@vémyfaceexhmdy e fotned ditovraccollectian bf fikit pafacesgoised as in, e.g., a

parabol i ¢ gonvex, T 880l { NfcayERANEX 1G] A6ReSAulh, piubisapar 10 one or

the concave surface 34 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 concave surface facing towards or opening towards the first end 22 of
the body 20.

25 1t may also be preferred that the flange 30 include a convex surface 36
facing away from the first end 22 of the body 20. The convex surface 36 may
exhibit curvature in all directions as in, e.g., a parabolic convex surface, or the
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

30  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. |In another
variation, the 30 convex surface 36 may be fornmed froma collection of flat
~surfaces joined together to approximte a convex surface. In still another
variation, Y82 BNGSof the convex surface 36 may be PEEES24HE19%her
portions may exhibit curvature. Regardl ess of the specific shape, it may

facing aumy from i hee TEe Bnd o Bl d Mgl s KiGsugBoues ="' =° =°
PCT/ US2005/ 0105 gimatyie quteaners diz@nsioredidhecflsnge widti (sjlasasaecﬂ ramvgesedtop 32 t hat
is preferably horatiaial X, . [ S on.. flange wi dth
(as neasured trans%lersne t.i(;sj) rT?iﬁse a&%ﬁal tuﬁ%@%ﬁ%&@ Z{Ir%lgtlfe?ya%agrgwl ip 32 may
preferably forifeathaignapnassigiiyretpiniteghe devipgd0 irHacatiomyithis gipatient by r et ai ni ng t he
device 10 if | RERhiMRMMsb Wi, B3L b RAtanbY i LEgge within,
e.g., aleft atri a]n%appesnda te. N ?’may abe %&ggg‘%gelg}ntgﬂg%lt}gﬁeﬁ%?%%ncave

- surface 34 andh?‘l’f@"%’éﬁv@)%e§gﬁffddé%cosﬁexrfﬁ7é%ceéﬁnt€h@tﬂﬂeélﬁwﬁpi3@ aggeems seen in
FIG 2. In anaglpgs omanner of characterizing the present invention, the

flange 30 may be described as fprefer'ably including a flange lip 32 that is
| ocat ed between t hé? ajethsr pagnet of chygacserizipg dhepiesenfdevsniépnethe flzagedP t he body 20

when the devi Ggaylf deseribén ds*fb%féélﬂﬁﬁ@ﬁ@ingﬁ’ﬂﬁﬂzggl}ib%iﬂﬁ{‘islc!c 8 01 &GRodi ments,
32 be | I m f

it my be E)referred that the flange |ip ocat ed I meter or nore

|
inward of the Egeahe’ addhoseeqnd epd 2t ¢fdksPodp 20 whpndhedayiceilfisdr & neans t owar ds

the first end e2ganaéd éngghat. AsonkeRmBBRMBAS, iR MR pr2Errea iRk A h8RdeZi N the
nmedi cal devi c\e)s 3§f ihe ‘Er%gﬁint 15 invention, the nedical device 10 ma
B e gepigdl 1

y
preferably ha getsr prmpore ipwaedof the speongt prd 2400f theebgdy2@d bet ween
the first end RBersindinvarl” sReBNGwRMGhSAsOihdber AOdyay2d. that is less than a
maxi rum wi dth of the f]lange 30 as neasured transverse to the |ongitudinal
axis 11. It may belilrbarng?’érr‘g%"d‘ert?fﬁ angqfeizing dhegnedical deaicssof he preseft h to t he
maxi mum f | &ngenwingkin) the énedical de tite 10858y préfrabllyh@ve dnRSIaPIRERS ("Li hs 9By be
preferred that,

he sa ratip Ls 0.5 1 | ess. Met hods. of the present
i nvention nay ‘%E@g%ﬁ ?&aé%ﬁgﬁﬁi‘”?wg? {’fét 3&82? ngﬁéﬁfecorlﬁlfenflﬁ%oﬁéﬁlp‘@éﬂzodevi cein a
left atrial apeisdesyehaoh naxinear widthufefedTaagd 30 8 nlvudivdd rah@asst to tien depl oyed,
it may be preferr t hat first end f the %od 0 of the nedical
devi ce 10 facelgl{gétﬁg?arll el?il%?ﬁ of yf’%peretlgrer?%t%étt%ré?o A eeﬂ%%éagtgﬁ‘atht? hat the 25
second end 24 mainpmofangatidtabe bpenlessg In othe idsh@cdsgeif inagbe praferrappandage. | f

the fl ange,, 3Q, O . L. evice 10 includes a concave surface 34
faci ng thezofi ?‘gﬁtﬁfgﬁgﬁggﬁgﬁ%{ﬁ% body 20 of the nedical device 10, the

concave surface 34Methpdyidieqresbitynvention may advantageously involve deployment

of the medical device in a left atrial appendage of a heart, preferably a human
heart. When deployed, it may be preferred that the first end 22 of the body 20 of
the medical device 10 faces an interior of the left atrial appendage and that the
25  second end 24 is proximate an opening into the left atrial appendage. If the flange
30 on the medical device 10 includes a concave surface 34 facing the first end 22
of the body 20 of the medical device 10, the concave surface 34 may preferably
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
30  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,




face the interior of the left atrial appendage. If the Range 30 includes a
flange lip 32, the flange lip 32 may preferably be biased against in
interior surface of the left 30 atrial appendage. By "biased" it is neant

that the V@Y ng the nedical device 10 into itBCHUSBUREWE!
configuration cause the flange |ip 32 to exert outward pressure on the

interior surf aﬁ:ﬁﬁy 9&; rEl%ﬁ’eA gttth@(;cléfuﬁhn P gﬂﬁ%prfsﬁnt mve%xg(gn:" (Ifh(}(# not her

enbodi nent of an occ usi on devi ce accor “Réntion in
its rel axed orongxigageche demoed ingherdgvicoi of] W@oh&krﬁiwamy gshe 9 WO

2005/ 099365 PCELASR0RRAQNI55Imcl § iRie ML SR ia) (bl A uSt o

devi ces of the present 1 nvention iInc arige as eplcted in
t he device 10 @$lertiely referrgd @ hepsint asy"flanzes/ 0, CXtehéng)cluWalslycfmndebGdge 110 of

FI G 3 incl ydepoa shitih 'u?et&é Rfea Bécﬁﬁ%ﬁ%e&&oﬁo kAR th9e§glﬁnfe§ lrectively

referred to herein as an es exten ror’na body 5
120. Al t hough ¥p@d Hepidersingd Hakpoghtbion deyices &Q@orﬂm@ tmcmmlmvmmtmt anges 130,

t should b t
1t Shoul d be uadeleshagle ks SEChUBAAN 1PU GETLARCAIANG . AlIG.OT eser

| anges may inc as o fl anges
or four or mr‘@t}ftpﬁ?fﬁwlmel\kﬂ?wt@tdﬁélz sevingenlyde pi etcelaiyenftiodimedt ser vi ng

only as an exedﬂah%dhs%ﬂ%@ﬁbé‘ﬁél&dm%ﬁmﬁﬁle%ﬁée&'s' on device including nultiple
flanges. 10 The occl usi on device with the exception of its size and

nunber of 141 anges T¥serclusigndevicrckl@es. Withillegreepionofits sigeindgimherdévi ce 10 of

FIGS. | & 2. Aming®Ush, cohstuiiBid RR85ab a}awdmnco%p@m&%@@tp&@ agl | apsed
configuration for_insertion into the lumen of a delivery device (e.g.

catheter, sheaPflit Bexpipferaffche compacied inte @ (cpligpecd gonfigvratigufoainsertion | t may be

pref erred t hatinto g 16haiers defrpdsics 50 Q@ﬁk@?@ﬁe%dl été)f%mgftheapa” than when
t he occlusion d vi ce 110 is in the relaxed or expanded configuration

depi cted in FiI&apsed epy g‘{f%m“a‘fF@h’éﬁHﬁﬂ“‘iﬁi&i‘tﬁ%ﬂ]a‘ﬂédﬂ%%wﬁé%@F?‘ﬁbd her ei n

with respeect tfortheespzhuﬁarmhedmeloe@usl& RPRE Y1086 HAthd X181 HRkpanki@ t he
enbodi ment depi cft ed in The occl usion device 110 includes a first

end 122, secorfan&‘f&anﬂﬂep“ﬁda‘ﬁﬁpf’40 and 20 150 (with clanp 140 preferably
including a thr ead@ﬂe Wa&onl;liﬂd optiafd fa%tu&dsrdeicﬁb@hlebém ﬁﬂﬂieﬁp’%l:t)to' ongi t udi nal

be. manut act ur QOPNiSEY SBTCFAbET Pl o henredkrat et R E b0 et of
FIG 3 that i dha occlmkeqmdeme@ll i0rindRideSa fitst dad 122,| s&cohd endezs ) @Mhp%gwﬁnd he body
ongi taci 8l a5 LIRSt B ierbing bt Saa REgR o Bicrsbiy ! OO
central) longitudinal axis 111. Although depicted as manufactured of braided
strands, it could be manufacture of any suitable material.
One feature of the embodiment of FIG. 3 that is not depicted in FIGS. 1 &
2 is the narrowing of the body 120 when moving from the first end 122 to the
25  second end 124 along longitudinal axis 111. As depicted, the body width (as
measured transverse to and through the longitudinal axis 111) decreases when
moving from the first end 122 to the second end 124. The narrowing in the
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
30  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




measured transverse to and through the |l ongitudinal axis 111) decreases
when noving fromthe first end 122 to the second end 124. The narrowing in
the depicted occlusion device 110 is gradual, resulting in a cone-Ilike
shape, but WP2SH¥#5d be understood that the narrow nECTVES2501%Hal (i . e.,
~occlusion devices wwth 30 nultiple flanges need not necessarily include
narrow ng bodi ( t he narro may be

st epwi se, non- %ﬁ%ﬁ‘\’g?ﬂ]ﬂcgestlcm Bﬁ]a{y%&ﬁ%}t &{'%at%?glrr?lle@e S B S PFE oﬂgdew ce 110
may pref er abl yCOeRYF siefErce or thtme@a‘ee sytfadeamey licsu:apr m:&»déocr Iﬂcﬁddnra(ctmisl ectively

referred to h 4" irst end 122
of the occl us:aaf)s‘r?lIk gegsls‘"ée 1%%}{$ﬁo§§%ﬂ%§g%é§?%%%?E%glls@%@%% 0551
concave sur f ac®8thenvariaign, eachohihe C%?Wétﬂiﬁces 134 redylbedormed fromns as in, e.g., a
parabolic §0%ﬂé’c@io§9fﬁﬁ§ﬁfacgsrjoﬁlg@to% &%fé?&féon%%sgﬁcé ']ﬂ%@]{l I none or
nore directions as in . g., ananular roma section of a
coni cal concaVRodg Yagaton, Pwoﬁﬂﬁ@hé@ncﬂwspéﬂq‘?bmhemfbf andlotheconcave
surfaces 134 mRiidh6 k0 LBtk LA eofiRleh OG0 06 Shal gy baces | of ned

together to approximte a concave sirface. n’st 111 Panot her variati on,
portions of tHucfewsiihateonsthe pheledherbnssse 30 pashincide anehcavetserfacegdd t i ons may

exhi bi t curvatﬁs&@gto%mafid)peﬁﬁg@iwa}da%e%ﬂﬁ%é & GFdRRay 1do. My be preferred
that, on the whole the flan e1 & ﬂeac i ncl ude a concave surface 134
‘tﬁ%@r& ¢

facing towdtds or GPEF #nges F3tinclyilg axogeays surfaee B6dy 120. 10

Further, althoughy @e gfst &ﬁmelzbloaﬂag@@d 1§9hdu1wewq@erﬁo&ﬂﬂﬁa¥8nb%uﬁﬁeﬂee 134
facing the first end 122 of the bo?% it should be understood that in

enbodi ments i ATTYRE e ohPer fpesid?® oply sk emars of the fpiges 139 need nore of t he

flanges 130 nﬁﬁdudela%héhdes@faﬁ@m&é/&lgstﬂé’fil@%dl% FRckdugpid, B JrieSt end 122.
For exanpl e, 0 in the depicted enbodi ment may be

s.1
formed wit hout aﬁgeéc}ﬁéﬁ\}ée g‘i?r‘“[‘%ce&]bi imentpay pe foraed WF‘E?‘“éﬁ‘EF%‘@Z“%%Vl ded t hat

at | east two cﬁacntg"lﬁe ﬁisaa@lelsz }afidd@thbin ledél 8wdof tBONGRYLI38Wh fRRAe 434 faci ng
the first end 122. nore of the flanges

referred that two or
130 i ncl ude coﬁ?/céxesuﬁ?ﬁ éé?g‘mlgs‘g%ﬁ‘pﬁeé‘éﬂ 2136¢ ((collectively referred to
herein as "convex ﬁlma‘yames'oepﬂc%realttfaﬁt@dorbgnﬁwﬂferfgﬂgéshsofnbm&écoﬁvﬁ 122 of the
body 120. The cagnve u 0.1 it. curvature _in all
directions as |1£r§aces 1(36% f33§ g?‘éé%que‘gwﬁlgﬁé i’J frefp@s "copyexphfrcenyex surf aces
136 may be |iAdéan facmgcamyd‘mm’thafﬂrsmnd @22 ofamshodf$20. nrheeoxg/ex sidfacesannul ar ring
formed from a i . oni c ncave surface r variation,
t he convexﬁHsur? gglteaggﬁ.}ﬂgcr}%va e’ aglrd%c O B §%3lﬂa@8?lfcc?ﬁn‘§f‘ S‘f‘?aéi‘ar’ sur f aces

or the convex surfaces 136 may be linear in one or more directions, as in, €.g., an

annular ring formed from a section of a conical concave surface. In another
variation, the convex surfaces 136 may be formed from a collection of flat surfaces
joined together to approximate a convex surface. In still another variation,

25  portions of the convex surfaces 136 may be flat and other portions may exhibit
curvature. Regardless of the specific shape, it may be preferred that, on the whole,
two or more of the flanges 130 include a convex surface 136 facing away from the
first end 122 of the body 120.

Each of the flanges 130 may also preferably include a flange lip 132a,

30 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

11



j oi ned together to approximate a convex surface. In still another
variation, 25 porti ons of the convex surfaces 136 nmay be flat and other
portions % exhi bit curvature. Regardl ess of the specific shagle it may
be preferredP2HRYBHh the whole, two or nmore of the PFHHYASMBH i ncl ude a
convex surface 136 facing away fromthe first end 122 of the body 120.
Each of the fl S d 3P mARYe BLisfedth 8RS ip 132a, 30
132b, 132c (coferlgi)gctlvel Iyg?eelgrre% to e%gléa)rg’egs #%4%0}( }19&%9%2 ') that is
preferably | otfeess lé?@??tﬁh@%ﬂ%qﬁeh%}@@raﬁmIIdFﬁGeB\S| on of the Range wi dth
(as measured tran%—*\ztGr@é‘epk%ah&ﬁereQé]ﬂﬁlh%wééonadé'véézmTcl?%le kapge 1ips 132 may
preferably forma relatively narrow ed t hat may assi St TR retaini ng the
occl usi on’ devi Hgention gfter placersatipjadet W@lﬁpﬁinéaaﬁéﬂi e"Fhe Obgluwdwm AP the tissue
wi thin, e.gs, i@dlalﬁf:ttad Aotk fokm bnl &Qﬁﬁé&%@@@éseﬁ%&#&?&@%é

S

appendage It may preferred t he concave aces 4°and the convex
surfaces 136 n%%"féﬁe lffﬁgnﬁagmagagp ??% g Firg ends 222,pf fhe opgl@ion3levied 810 4 depi ct s

anot her exenpl fta o@ﬁ&hhbﬂb@ﬁtnﬂ%ﬁ;be%&ﬁg@ Jz@z %ﬂé !ne s&aﬁﬁe‘ﬁﬁtm 1BXEAb RN af ter
pl acenent in 3?&eft atrial append aq . The occlusion device 210 5 is

depi cted in oufi@RE! Bridegn A a\KPSP]rﬁ’ bg %ﬂ‘i‘ﬁ@@ spriges i shedingag phalso fane i nt eri or
surface 204 of odivgd] aQ\faSI fidfrtheAhte AR RAGIRatd N 2ppehRse D03 SAs &Mssgéz of the
occl usi on dewéze 210 fac qﬂwgﬁlt of the left grl a] appendage 202 while the
second end’ %240 dke qrigpigt eiflapges gp prclysionsigdes o e PRsenhinveignt | t he
concave surf acIQSfeﬁblytabﬁstsf thﬂﬂ@t%ﬁu@ﬁﬁ)t}&h&@atha@g en@4beWBS Shier eht. o t he
interior of th%{) gfbt afri al enda di scussed 10 herein, the
orientation of PPH ggoogﬂm eB’é’WE‘Eé’V"BF‘ alefbatpl @BRsHdageny ent | on
preferably assexsmplatmenﬁtuzreeh@mhd l(hélod:dlhsidﬂ%eh&fstofﬁk'bl'e@ént iRaRRAdAge. 202 after
pl acenent . Cp e. under he depi ct ed depl oynent within a

left atrial appenﬁ‘aaa%"i’eé”“ge‘ﬁ?ésﬁﬁt’%ﬂt% Cn eé‘? eesigRisAesifed- t he occl usi on

devi ces of 11 he present |nvent| on may be used in any opening, vessel,
cavity etc. where oggclu si red used herein and in the
appended cl ai ns, thgeS ussleili‘cﬁ Hé?nf ﬁfppegdedl‘gaa\‘i‘?ﬁ the singnigr formg'e.” "ad- ude pl ur al
referents unl emd "iﬂnh'emdodetmal refbients hlylesshtmr.tc@htest dall@ Bivlatee othéiwlisel €f er ences and
publications identiyf r exp i ncorporated herein by
reference in their efﬁlg@?eg%sgﬁ({hu%ﬂcgﬁmm §§T’é/}§ﬂ?‘lleare PRl (PR nhodi nent s
20 of this i nwkepii bbrre&reecajinslwusste‘dtyamd tmecﬂleaicenﬂ:e ﬂhﬁﬁatbeenﬂbmdaltg 0 possible
vartat! oSy gl fu06i5s 80 BisQlssch ThePretrElhs Hen MBS pQRBLe Wurliflons’ 2" ! AT ONS
within the scope of this invention. These and other variations and modifications in

the invention will be apparent to those skilled in the art without departing from the
scope of the invention, and it should be understood that this invention is not limited
to the illustrative embodiments set forth herein. Accordingly, the invention is to be

25  limited only by the claims provided below and equivalents thereof.
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the invention wll be apparent to those skilled in the art w thout
departing fromthe scope of the invention, and it should be understood
that this invention is not limted to the illustrative enbodi ments set
forth herei¥O2R8%8%i ngly, the invention is to be 25P¢HYH8819%8HIy by the
cl aims provided bel ow and equi val ents thereof. 12 WO 2005/ 099365

PCT/ US2005/ 010564pcLAI MS: 1. A nedi cal device for deployment in a body,
wherein the device conprises: a tubular body conprising a first end and a
second end, wherein the body 5 defines a |ongitudinal axis extending

bet ween the fiyst %qgewdgvﬁgﬁ?g@%%@%@ﬁag’ th\r,ic\ltél’Fnrtﬁé gevgcg\%ﬂrgﬁrgstg .conprises a

body wi dth neasured transverse tc axl's tie device is
in a rel axed confi gtitbalar basy camprisingd Gimigpad and aschand epd whbingbelyodpr oxi mat e t he

second end Of JeRfeshAehbimdifle axib Lﬁaﬁﬁé%gm%&% ?jgst &d%%@ga%\é&oﬂé‘én%r; apl’ face
f th a ange w dt

facing the first end of the body and h transverse to the
| ongi t udi nal a¥ieEcinhe Rodyiremgases & Bodyswidth raeasustchixaaeiverse torthe pngitdineh;  wher ei n,

when t he devi c‘ﬁisiw%ejlﬁletdgﬁcgjglrpgggﬂx&gggﬁgy&géjeﬁg, the body width proximte
the flange is half or nore of the flangé wdth. 15 2. A nedical device for

depl oyrment in a bodfaragtisrbrhiothtebode pioginathpsccandsnd ofthe bdstyl the  body
conprising a friahsd confptsiadslechcHRGAMRIEREL famg{h@'ﬁﬁ(tj LGr BRAYay gRfd nes a
e

| ongi tudi nal axi s extendi ng between the first end and the second end; and
wher ei n t h¥ bdscHibriraayerss tofbelpngifuding! #risahep dhe deyiemis ineg whixed t he

| ongi tudi nal cXfigaradgn the device is in a relaxed configuration; and 20 a
plurality of flanges attached to the body proxi mate the second end of the
body, wherein each"PfERgEgthe deuicsisdn Heirelyxed Fonficamiens thebapr vidts a concave
outer surf aceréxaaite thelflaggelid Bt or et Sifthd M HQd. and a flange width
transverse to the I-ongitudinal axis when the device is in the rel axed

configuration, and wherein the body w dth proxi mate each Range of the

plurality of fd angasnddsal @sie fdﬂdépl&}hﬁmg inangey, v@;&eﬂtﬁ@&vicgco@ﬂgsfi cal3 gevi ce
for deploynent in a_body, wherein the deyice conprises: a tubular body
conprising a first aglﬁgl%}?ﬁ’&y30@%55%5&%?{&?39%&3&?0%?%WB?TH‘;’? theRofy nes a

| ongi t udi nal akfiss eXdnghaiimabedamang bieéd hetirsesd addtle tdenb@@OAA end; and
30 wherein the br%glyt

ongi tudi nal | AT SRS et RE e R e URRETBh: and
axis when the device is in a relaxed configuration; and
20 a plurality of flanges attached to the body proximate the second end of the
body, wherein each flange of the plurality of flanges comprises 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 the relaxed configuration, and wherein the

body width proximate each flange of the plurality of flanges is less than the flange
25  width. '

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
30  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
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only one flange attached to the body proximate the second end of the body,
the only one flange conprising a concave outer surface facing the first end
of the bod% and a flange width transverse to the Iongl t udi nal axi s when
the devi ce WEX%W%3% wo 2005/ 099365 PCT/ US2005/ 010551FCYRR9581%55ed
configuration, and wherein the body width proxinmate the only one flange is
| ess than the 1 \V g,&ny one of
clainms 1-3, V\hﬁeq% chfbﬁ@c% %Hnﬂ?pgtrlfglemﬁ w};%gérl{%?l% 133(%;' ‘blgtﬁlp?o%r%tg{hgg?lg &t ed di stal
fromthe | onglﬂ@mﬁéfrssmﬂleﬂamfwiérel nthe flange lip is |ocated between
the first end and the second end of the body when the device is in the
expanded configuration. 5. A nedical device according to any one of clains
1-4, wherein the f|Aamgdcal deyiagapqording g apnence chimst ladevibredi thgflzngay fromthe
first end of tagRod mRNifBGeddR¥h B6m! i loflitiliia sl 268 dreRANhUT at 1 on.

A nedi cal device accord g toclaimb erein t e concave surface and the
convex sur f acelagge bimis lqclat& beiwawdhe Bk apd e sdsendand 9fthe bpdy, wWieg the. A nedi cal

devi ce accor di Rgict @ iR PRI coffigrion 1- 6,7 Wherein the device conprises a
col I apsed configuration in which the distance between the first end and
t he second end is increased such that the body width and the flange wi dth

are reduced, snably AgRRESRIAREdiHIS aﬂﬁyde%clwsqwmh@mlntm@ﬂangé a catheter,
and wherein 20 the device reverts to the rel axed configuration after

removal fr & t97EReSFFORvex Surfage fASHE AYRY H@Vﬂ@éﬁrﬁ@&@)?fdh%‘@?db’ &hgmtpeone of cl ai ms
1-7, wherein tdacicdRvh 4@ rel&RIBSIERStGh. Pl Uural ity of strands treated to

conform in shape to the relaxed configuration of the device, wherein each
strand of the plurality of strands 25 conprises a proximal end and a distal

end, wherein & |easme@¢mmiceamrd@ﬁgwcmﬁs m@%@a&&b@s@f&%%d ends of the
plurality of sirands are SZ%% at a common. endpoint. 9. A nedical device

according to CPafYWE suilrs ﬂlaﬂ%e%?ehi’r%‘f’iaf?q@ﬁﬂaé‘g Whds are 30 arranged

into a fabrsc. 10. A nedical device according to claim9, wherein the
i fabr
Fange comprl S  t Wonedil &t Blookdify ARy 4ror Hims 7-& ShSle i device
comprises a collapsed configuration in which the distance between the first end

and the second end is increased such that the body width and the ﬂange width are
reduced, enabling passage of the device through a lumen of a catheter, and wherein

20  the device reverts to the relaxed configuration after removal from the lumen.

8. A medical device according to any one of claims 1-7, wherein the device
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

25 comprise;s 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

30  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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11. A medi cal device according to any one of clains 8-10, further
conprising a clanp attached to the device at the common endpoint. 12. A
medi cal device according to claim11l, wherein the clanp conprises a 5
threads adapPé B3 %ot ationally receive a delivery deb§¥E20041%5%onpri ses
conpl enentary threads. 13. A nedical device according to any one of clains

8 12, wherein ine LoD J&AdNEldMind & shPEA AUBROX MRS Dtplilingh end of

the device. 10 14. ‘A nethod of treating a physio oalca condi t he
met hod conpr i s¢#BP attheksad by tha devicernb e catnmge giidpeinaccor di ng to any one of
claims 1-13 within a left atria] appendage of a heart. 15 15. A nethod
according to claim 14, wherein the first end of the body of the nedical
devi ce faces al-i nt/empdial d¢viqerecording toglaim AL, véisrrimblaglemnrempibies @i n t he

second  ends i SRAGIIAREEL MR Ie&ideratcfen&é?ﬁdév?cfettha@wdﬂsesaPpendage- 16. A
met hod according to claim 14, wherein, if the tlange conprises a 20 concave

surface faci ngcrmwéenpstthegads- of the body of the nedical device, the concave
surface faces an interior of the left atria] appendage. 17. A nethod
according to claim 14, wherein, if the flange conprises a flange 1lip, the
flange lip is bl asdtmele Astcearrordineipiapy Orsenpgﬁlaé@ 12, hereinghq  atri al
appendage.  25cokfnon endpoint is located proximate the first end of the device.
10 _
14. A method of treating a physiological condition, the method comprising
deploying a medical device according to any one of claims 1-13 within a left atrial

appendage of a heart.

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
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