,dee3e \L(t>6tT; Al /USA /15681 -1v ALI GNVENT MEMBER Fﬁ
DELI VERI NG A NON- SYXMM\W\W‘WW TH A PREDEFI NED ORI ENTATION | . F LNgV @ﬁﬂl,
THE | NVENTI ON The pr ention relates generally to the delivery of an
object within a patient, *8%llerein the object is delivered in a preferred
orientation relative to the delivery site of the patient. Mre

parti cul arl wo é1lz¢i6pr esent invention relates to a deli vepyr/d@yiss havi ng an
al i gnnent nenber that allows the object to be delivered intravascularly to
the delivery site of the patient, wherejn the object is delivered in a
pre-determ ned orientation. The object "hay, for exanple, be non-symmetric

or include a confAIGNMENT MERIBEREEDR DELIVERINGA/NON-SYMMETRIA N 10 only
one suitable orientation relﬁtive to the delivery site. Such objects may be

used, for exanple, to tPEXICESITH APREPEFINERORIENTATION  vessel s or
organs withip a Hﬁﬁiﬁ@F'ﬁ{@meld)N BACKGROUND OF THE | NVENTI ON COver the
years, nedical devices delivered intravascul arly have been used to treat
many types of defBetiesent inversion redates@enezally to thgaeliverf ofan pkitdt evithin afmtiersx anpl e,

intra cardi a . GeV] : e .ea rtaln congenital defects
of the he;gr t %‘fh%\%lng% érl? e%t;ls 9 gﬁ’t%rrel@gnu%]%{r Iggeidpétgefl{aé(g %%aﬁse(f?/% d-eﬁ‘éergsel eeog?}’eor
aperture ext eaitningMbiermtiphlatii)ehes ppdenininbation edatéshte d ddiverpridvicd Bdving an
ventricles), atrial septal defect - def.ect or erture extengdi ng
Uhrough £ ne abtsplsRmsERE B <P lonit b pefured e fhip 0P e vt UBEE e
arteriosus ( Ridhatiengwhérenaigubiies dliogGed i@ apfe-deferapedbritgatiad. Vite Bbjkdienagul Monary

artery and the aorta that is present. duri fetal 20, devel opnent).  These
condi tions mmaSf SRR DI SmMSrs S s ce n%’@ﬁrqueﬁ%erﬁ@éﬁecmﬁﬁhnbers

causi ng aro i whigloae Biftabld ofibRatiox YRNe kethe ldslivery dilde SabiDeecabSi BOused,apPOS! S,
cardi ac enlargenent, failure or other conplications. Non-invasiyve
t echni ques h&E e B freaksremp deferts & iniyries in Yegsslsor grgppsyitun apptient sbednini ques

i nclude the yse ofacRGROUNFORTHEMUVERTIMN €S to deliver an occl udi ng devi ce
to the desired 25 location within the patient's heart. These devices may be

difficult to posiPr&iheatrarsampiil diyirsbasiivered dnpravascilarly hove besntusedite tesgn

further chal lxghgiypes sfuceRls! i Me tstheRaddl (b5 089 pRlidnE NF&@lekfple, iRk SX¥@RP! €, @
PDA devi ce na% Ppreferably be shaped non-symmetrically to conformto the
B

angl e of Fhe devsaThisvebernuse t tieahesatpincorgenital defpaty ofdiededrt insludinga vepticulee aort a.

I n order for gbiiBQ Sy ORBLE: 6r PEMWECEdn@inD Brrilch Bfelsbten bétivedilifd 1eRGnd
delivered in the 30 communication with a.specific orientation so tﬁat t he

retention di giEhigentieles) el septal defeen(ASR - adefedt etapetae ertndiag thenueh thageptarot her
exanpl e, per iR RIS a8 diivit) oPfated BRI AL B HE&R (D RL & incomplete closure of

an opening between the pulmonary artery and the aorta that is present during fetal

20 development). These conditions may cause blood to abnormally shunt between the heart

chambers causing an imbalance in the oxygen levels in the blood causing cyanosis, cardiac
enlargement, failure or other complications.

Non-invasive techniques have been developed to treat these defects. These techniques

include the use of catheters and guide wires to deliver an occluding device to the desired

25  location within the patient’s heart. These devices may be difficult to position and a non-

symmetric device may prove to be even further challenging to deliver in a preferred

orientation. For example, a PDA device may preferably be shaped non-symmetrically to

conform to the angle of the communication between the main pulmonary artery and the aorta.

In order for this non-symmetric device to be effective, it must be delivered in the

30 communication with a.specific orientation so that the retention disc of the device is flush

against the aorta wall. As another example, perimembranous ventricular septal defects are

RS
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close to the aortic valve. For closure of such defects, the retenti@)
mechani sm nmust be asymmetrical wherein the retention disc is offset from
the center of the device, such that the retention disc extends further out
fromthe main portion on one side than on the other side of the main
portion. Theyeemhisgr portion of the retention disc or rp&isiMsgent ed
toward S the aortic valve. O her defects in blood vessels, for exanple, nmay
require the delivery of a device into the vessel, wherein a particul ar
orientation of the device within the ves¥el is required. For exanple, the
devi ce mmay | hiuily valy oE Hsaii0 el W T8 QbR of AR b, H GiRbA AUAALLAN
requiring delivery of the device in a particular orién A7 0R |nht e vessel .
Hence, there 14t aspametrig Whereip theaciention dise isrosbdt frimalie cdntes of éreidavicg suchbj ect

to a specifi I i i i f e object 1s controlled.
The present ﬁ%%tg{ﬁ? ?t%drgarﬁ}gig%ésh%ngese ezgﬁ‘gtf%%’{ntg?m%gg%o?% eﬁlh%tbf“bmﬂ eofiar ent
to those ski |idechf the mafrepogticn, T ddlENbofkon DifiERe rdBATMT Hicdbr theis dauiteBofirdt he
present i nyeqhégor;ﬁé‘;alv%ui table for delivering a collapsible object to 15 a
pre-selected region Within a patient. An el ongated pusher catheter, fox

exanpl e, may be mOtief defebtsin blovitvesdi, Prexaindleghusiraquie i dlivdhysdraldediteinavi Ny
an al i gnnent th”beE “%%aPt ed fg{aénati n%év%%h a, connecting nmenber of the

col | apsi bl e offf EEF> WREL RFFAEEORSHiR Aot the device avthipehe yesvel isaequiradiFar pr eset
curve or bencxaeple gnakdyicOmapiheiicth oesiRRE sdte oBidF Mt ' gqﬁ,ﬁ.’n heat h
whi ch roughly %Qﬁget he ?ﬁape ?or@%urve sf)f etohe %ﬁ%@%f“&%ﬂ%@% e§20

delivery site® devise R f partigular peentation dmthe desprls Hencectherhistaareed fone

cat het er 1@ndevicOaddahatb& TQeliviAbe ftidReRd, dplkifid G i Logar ds
alignment with the curve in the gve.ssJeI . V\hslgnlt heeweﬁ%ﬁﬁﬁgﬂgﬁfé’gﬁ%i S
attached in PHekiEFPEdieti dhe Prssanh invention neets; thesgfand hiercheodsythntedioypld dher

cat heter, theppiréfe ) tBbdeQREIE intlR&CO! | apsi bl e obj ect is known relative to
the bend in tﬁe pusher catheter. In this manner, when the el ongated pusher

catheter is delivered, the 25BMAPGOFFHBINYENTEON| apsi bl e obj ect is
known relative to | . .er. he .vessel at the
Thd\@&vice b¥ e ?(f;sehhﬁvélﬁl)ﬂ %%ﬁlYabféq{nIH%B‘?e%gg gci}fa Sﬁt(’;l‘(‘) ?%8‘:? i

delivery site. Correct orientation can be acconplis ing the
sane cur vl urdPre-feleckd regianethinmpatiente An gledgatésepucher vattetey, fomdxheplermayrbeby
preventing r ghakfiddRo Abbd6h HSidy Mool .delivery catheter. In the
preferred enbodj ment tr‘11e pplshér g%%/%dg%{%?ﬁihﬁtlp%%%lggm lﬁ%ﬁ%%réﬁa‘?ﬂtfﬁb there
30 t hrough beraiagivith geopreingmembened theredllapsibteabjeetn The vihagaed pushbecathest al  t i

p
includes an apSriMeensLeRAL | kgned W t he [umen. A
cabl e extends thr Ol,?gh thg) t%%&%ﬁq_@_%%ﬂ%}%@ﬁ%%&%fgicwf} /15681
| umen of t he Jslivsmesheath thich spughlymatchesthashdpsorainve nfthofestdhadjmatiites | S
ext endabl g9 t HeRRGNsifeh Bud ; ' | Lo and coupleable to the
col | apsi bl e obj ect. W t.higéj{eqlﬁr%pﬁg? i ,ag?ﬁ’gﬁ‘ - alrBieP S SOUB SR clef
i ncl udes a t 1P Ehatibe bengtin the sathdter dandsitowards elignodehiopisti the euradip éetvesselc| udes a

menber havin t £ adan ecel vi .he threaded outer

surface of tﬁgﬁeg tﬁ%‘%?gﬁ%%ﬁﬁ% % | f‘eggn%ﬁ&?%eo SISIP {0\%?7 ‘is"gglﬁ‘&”g ﬁﬁ’égqt?ﬁiat ot her

met hods of r aughgsesathistey, theasientationpf disjcelidpsibleadpttieknovayrelidyeitdho bearnat ed i nt o

the distal tif.a P bject w thout | rti fromthe present

i nvention. Tr{ge %1?1%{ gﬁh‘%{ti@fbﬂo@%ﬁ%ﬂéﬁ’u‘% e‘é‘ﬁ‘”‘"‘f cfnﬁ%t?“g?rug%ﬁ FT'E T ‘??BY‘TE%&‘Gan

al i gnment 23re rrsiewtativanoif Hy callapribld @bject i ime e sdiaye to thé CurGOdfivhd RRGverEEaRREer Of t he

col | apsi bl e qhj i.ncl udes. a 10 correspondi ng ting shape, such that the

col | apsi bl e oag}i @%Exesﬁgfk %‘ﬁ ‘5’”8‘%58?1 %’iﬁctéﬁ’ﬁ’étﬂtéont%ﬁg%?@%%md%nber in one

orientation. iforpoeriagesamavurfaatd inlthaPublith bakster bh®ihs BaREry RhthdthiSr 8) | gnment

menber may be a stem' cti trcul g{e a sgjuag?e,with one bevel ed corner, an

i soscel es t r iPEFYGTIEE IEptionof B delfverybus B0 B fshiven cflgerf or one mating

orientation. The &NgegeRESd cIRIMRENHE B@h@&ﬁi&@ﬁﬂélu&??ﬂﬁﬁen%ﬂ%cﬁ%}g& ting or
g a

coupling mber inhibits 15 the coll apsible device Tromrotati out the
distal tip? throughbetween the proximal end and distal end, wherein the distal tip includes an

aperture extending there through and aligned with the lumen. A cable extends through the




Ln use, a non-symmetric object may be delivered within a patient Uthb) ggw
the device of the present invention, wherein the orientation of the t@

is predefined. The user first couples t he non-synmetric device to an

el ongat ed pusher catheter, wherein the distal tip has an alignnent nenber
adapted for mating with a connecting nenber of the non-symetric 20 devi ce.
The devi ce R@yoiisieh ude a radi opaque marker attached at gepusdedfsned
position on the asymmetrical device. In this manner, the orientation of the
asymmetrical device may be determ ned through fluoroscopy or another known
manner of observation. The orientation of-the alignnent menber is fixed

rel ative to angRRGf hépish& d égigﬁ

positioned within the pgtél gtﬁftgg%%%% Q\@/fégfseend%f\f?ﬁgérb‘éfiﬁ)ég %Hféughgaof t he
sheath is 25 prcowe ebihe distabiémindseuptsable tathe chdlapsitde gbjecTthhduehmhammythal so have
a preset bend r e .the desired
site of deli v%‘?‘;g/l &glgﬁgggdgfwﬁg\%egaﬁ‘g%eegaug’;}&ur%% °°§?~Pa)‘(°|e”5 Fiipdudesnen of
the sheath maymbmbehayiegla theapddorntiagteal fot feeivin thé mmaaads)hef suefatdgtuey Wi thin

t he sheath Th [t ads t.he non-s ric vice coupled to the
pusher cat Ret erlei’ ﬁﬁ%se Sﬁge@ﬁ' Eﬁtw’ gPRIGHAtS: %%‘?ﬁ@“&quﬁﬁlﬁ?@ﬁ?}eﬁﬂ?ﬁ@g in an
orientation asljets tofettidr iy be BEbridieditifo\te dislal B AndebHBRIbIC R}l Riout ThE Pusher
catheter is then passed, through the sheath until the distal tip of the
pusher cat het B?Paﬁﬁsi‘ BdheRresepHavestitiat h. The user may then determine 3 0
NOU 2004 WO 01/ 87 13 dffal i 5Ghé hiaeB atheAMRGiHRERcIEARS af AlohA Brﬁ'nmn%eﬂ&yv@gta has

been positioned properl and if desired may di sengage the obj ect omthe
al i gnment  meniEgeteyyped F}BP‘E)leIeI‘Fé“PH}H%ﬁ’éﬁ“b@é’fﬁev@’fapsmiheb)%mduﬁw t hen rem)ve

t he pusherjpcatdRbRndi NubiDthk thd Qs db

DESCRI PTI ON OF THE D% é;egt?re lis ‘gsb;gers ctrlﬁ\)r&h&h @/Ha?dsﬁngé el ongat ed
pusher cat het & 'éﬂm{eh'fén‘m‘@é@rﬂne pPrgpEation. ofpr eﬁn@iﬁr without mitativertbpshepes ofe vi ew of
the. el ongat odupushRien ARk iy B L [ $ookytdLh a PDA
device attached to telﬁe di staly T 6&%9[%?@9%%%%3& %'1 &Eti%8nal vi ew of
t he PDA devi céo%?leﬁttﬁ@lgﬂﬁyp@tb%@me fhat qﬂibgallpwsgxrmrq rgating oﬁenta-:noa. Paer ti al
sectional sidgglawaty %th\él Hg?% PDA devi bei ng
del i vered and coérff or meng "|e an ¥g1dh§£hceg nl‘t:éc;:u flfl%me%beefm t he main
pul monar y 1ar t te gollapsble ﬁ@/lmotaml@%hoettﬁe digaldipf r agnent ed per spect i ve VI ew

of the distal tip t
el evati onal view ggtlgtehagﬁoconnectl ﬁge&?@g%dé?er‘éﬁ%ﬂ@h%p%}mmﬂgmg%@ﬁﬂ ovige F| gur e
2: Figure 7 i ¢fthe presspininvanton, ydersindbe mﬁetamnew&n‘ob;amt ialptedefimad. eTlendsactirsent  of

the distal ti B be nggfmgﬁ;ce Q ure 8 i top

el evational vi él% o'?l 7 ter na%é@%%bqgabrgw%&eg% %eter E%'g‘f’ltbr?él %HBE?S of the

PDA devi ce shmﬁlgmneqtnymber a@apted fgumating with aa:ommcmng(mahbevoﬁw mfn—s&mﬁu&her

cat het er; ofi gl el I WI sha f .the.interior

| unen of & sheath ﬂqcfl d§VI@edra &Ml‘?&e%%é?dﬁp % CaPUEh ?heggftal?get%g nefl BoAIRG on hape of

the type shomymeﬁcgmeew@ Ingthid n@Bnds] e loaerﬁahon of the paynirhdfical @¥/ide eyl beSi de

el evational vje occl ud| deV| ce 0S|, t| oned in a

peri menbr anous é\?{gﬁ{éﬁ@%&%}é?}{}%g%%{% é& ai[m P eyriahan of

fol l owi ng det ik hiégmdutguemibst is finedtlativego pbe&:ﬂmmephsmfbﬁxmtéfeAtdehv”erﬁsheatu pction

with the accopRaRYAdesihiiPng BhiclhUbaoRsdSALLRCS dlf bl VEAL St 1 V01 o
25  proximate a desired site of delivery. The sheath may also have a preset bend corresponding to

a shape of the vessel proximate the desired site of delivery. Alternatively, the pusher catheter
and interior lumen of the sheath may be shaped to prevent rotation of the pusher catheter
within the sheath. The user then loads the non-symmetric device coupled to the pusher
catheter into the sheath, by connecting the alignment member in an orientation associated with
30 the curve in the pusher catheter. The pusher catheter is then passed through the sheath until

the distal tip of the pusher catheter extends out the sheath. The user may then determine



30 several views refer to corresponding parts. The present inventi orﬁ
represents broadly applicable inprovenents to a delivery device and r@eNWo%@gl'
of delivering an obj ect within a 3 o Nov Zoo4 WO 01/87163 -5

PCT/ USO / 15681 patient in a predeterm ned orientation. 'The enbodi nents
detail ed herein axe intended to be taken as representative or exenplary of
t hose i n whiwadoitshgs i nprovenents of the invention nmay bep¢mosdisesiat ed and
are not intended to be limting. The present invention provides an

el ongat ed pusher catheter 10 deliverable through a 5 sheath 12 and

adaptabl e for coupling a self expandi ng"bbj ect 14 thereto in a

predet er m nedwittieehé @lilbgiible IdctHasibech s ' i ' bj ect 14
has a shape suyitable fol;% oc%:ﬁ? udi ngegbf?gi[g;@g%%%e\%lra?dl? gi;reeﬁéﬁﬁ)%gg%eﬁ‘e{ he art
wi |1 appr eci atbéect i the plignmentmemberandtinef thipusher catbeyerbEheprsernmayditeniremsvev er al
varyi ng shap ) . expandi ng obj ect 14 may be
configured tgﬁ%gﬂgeé?f%ﬁﬁgf%a mg%lmls)ﬁ?f"%gﬁlfeggs Peat i ng an ASD, V SD, PFQO, a
10 triple A graft for the repair of an abdom nal aortic aneurysm or other

defect whetein the shape j ' - andi ng object is
signifi can%. W t hout any ?%@F?M@&@@ﬁﬂmxpanm ng object 14
i s preferably nad€iguedris apdrspoctivaviewer te efonlitedpuskes baflibidd Gf fhe Bles&l i ty of
woven metal strapds. A clanp 16 is attached to each outer end of netal
fabric, ther By I'Hhibiting unraveling of the netal fabric. At |east one 15

of the clanps 24 Fruedapi paspb@ive GRWRE thaG1chBatdd \RisRR Catfher bP e RIS RRSwEAL Nt er
10 for deli ngtriéifé gmaﬂéﬂ,ﬁ-sel‘ect ed site within the patient, as descri bed

below in gre Ad"l&‘é"“’t‘ﬁ‘é‘%f?p‘%ﬁ?‘?’a‘_ﬁé_ sel f expandi ng object 14 has
been sel et ed t0 Figh@ i i dMtinal GGW 6 (ROPOA UbAB FineltiR RV Bipugpcat het er
or other suitable_delivery device rra%‘oebe P05| tioned within a chﬁnne’l in a
patient's body toFigrgéds # Prtihsectional sidnpleyptionabviens shopénga e-symuictric PIDA

adj acent the deisé bk dehRAIREA borSdrinfg tJ 18 aflfb bMEL YorPEl Nye used to
urge the self expandi ng object through tﬁgéil unen og akcgﬁ%%%ﬁg%?ﬂ%et her tube
for depl oymerfRaif prlonges arieptand thsgerle- \Wien t he object is depl oyed out the
distal end of thergheatila irhddRnRRb&EMectvE Vw1 & he end of the
delivery devi ce. C%ce iltai séﬂ%gnf%)r%% t hat tk%%gﬁgsgi%gﬁg%aée d%ﬁslgét is
properly posi®hged within the patient, the pusher catheter 10 can be 25
detached from t herspglels iexRBRRYRAGR YiewaE h t ' .8y keeping
the sel f expandi ngéc_)gj éct ?4 attlzlachgd toegc??]%g%k&s Z’&e%\%%tﬂeg{%l%e 1% oper at or
can retract tHeVBBFECe24 for repositioning, even after depl oyment out the
end of the pusher real¥8i £k tell berbdective ' t 1he %e t is not
properly positi one%. In a ?)é%?gr?% (énbo |rr(gna?ai§ O\R%pri%r?d{%eéﬁ i %ﬁ‘l&tgl, t he
non- synmet ri dinpbdeclonsaies nysher eathelsy sel f expandi ng obj ect 14 is shown
attached 4 the pyghers ieaAohSleliofd vide!d t Qe Rusher
catheter 10 gener aI%I i'ncl gc_ies an _g g’ﬁgg‘?@%@?ﬁ%ﬁ’g‘ﬁ‘é‘%‘“SF‘S@%%&ES‘?% e 30
NOV 2004 WO Cnsmgpn & 3heROA desieshoy@dn Figstehe havi ng a | unmen ext endi ng al ong
the longitudi nal axis9; &g{i‘% i ny be positioned wthin the
| umen of the pushg?ré catlﬁheter glaer‘}ga‘;%xat?déuﬁ%ggltﬁertegﬁgh the tip of the pusher
cat heter. The ti pFigpretlfés asgtsiopaliviewmshowiag e dhapn df the ingstior lumien of Hiehe@d of t he

clanp, there i : :) ing.object 14 to the pusher catheter
10. The di arrel%%ﬂ%p? o# ﬂf%g'lrf%%l?ﬁ\%m&t&%g?ﬁ%g %ﬁlg%éeoﬁf%?ﬂlﬁé e ’i‘% ‘$ e %ia¥nsi oned
so that t#e gui deFigiued ! isapaltial sectiontleitieielesatittalofievi howhigeh esyneadithat er 10, yet
snug enough t I iLnking i.n the cable. The. alignnent nmenber formed on
the tip or diogflg‘?l&%%éﬁgp ostlthogedplﬂg REFOEY r?fg’f‘%ye‘ﬂgff&‘lahgegg{adaﬂfﬁ-edet erni ned shape
that mates with a shape forned DETAIEXDESORIFI®ONI N t he al i gnnent nenber
only engages with Begf cI.arTF i.p %r%e,o,ri eptation. 10 The pusher catheter 10

i s curved near it S0%feUYMe fitajled qeserintion githe preferied embagimens incepiapationwithpon
wher e the parthé RudngfangdaydlEfs bl deGhgd8dribQ tR8nAekidME W ELh liﬁgﬂuﬂa‘éﬁﬁs‘%ﬁihgf' y-
For exanple, if the pusher catheter is intended to deliver an occluding
devi ce adj® acs¥rral Aigusaeer fig SoFssRonding \artef Fheepresaritiavention mepresents draatiizped t o
appr oxi mat e thsl; B ; aar conuni. cat i.on

adj acent the ata‘}glrldtag1E %@%ﬁﬁ‘tﬁ@&@%&%l gég %% 85‘6‘3.5%“‘3‘?@5 & e%%‘f?l”,‘tﬁpﬁe 15
orientation of the shape fixed within the distal tip my be controlled to
thereby affect the orientation of the self expandi ng object attached to the
al i gnment nmenber. The curvature of the pusher catheter contributes to the
ability of the alignnent nenber to deliver the device in a predefined
orientation. Referring now to the Figures, the pusher catheter 10 of the
present invention is shown 20 generally in Figures 1 and 2. The pusher
catheter 10 includes an el ongated tubul ar segnent




18 having a proximal and distal end 28 and 30 respectively. A cable 20
extends through the lunmen of the tubular segnment 18. The distal end BDNOY 2004
t he tubul ar segnent 18 includes an alignment nenber 24 fixed to the distal
end 30 of the tube 18. The alignnent nmenber 24 includes an aperture 26
extendi ng there through, wherein the center of the aperture 26 25 generally
aligns wthwdeaseegpter of the lunen. The distal end of pEgusaess 20 1S

t hreaded and the distal end of the cable extends out the distal end 30 of

t he tubul ar segnent 18 through the aperture 26.in the alignnment nenber 24.
A handle 22 is attached to the proxinal €nd of the cable and assists in the
rotation of thgemak HER, LBl ures 2
and 4 show a gaglf eiggﬁﬂ?ﬁg’%%g’:’?%?{“ 14 aeﬁn bb‘ﬂfﬂgﬁt HHAI%B hagggephtg&%ﬂé ee?

30 The sel f e%b%ﬁérenw@tﬁhmre&emnlamwﬁjhreslnazvhmbﬂnenprm@ensnﬁmmmntml:ﬁayp 16

that attachesydig ee Figure 3}. In order to
adequat el y occl’ °cfiﬁb??§@““g§gm{\18 d}ggéb%%ﬂﬁg ‘87163 PCT/USO1/ 15681 ' _
conmmuni cati on bet v%epresdnemmnmpra\ndbspmblma&dpusaéﬁoemytcr Tokielivedbakrodgh aS hown

[ [ f I The fl
otonti on 3 oy 12l R Rhie Al Spng Bhire i o noprangmiinnd |

portion of theidRBAoeWideut limitdtidh Sther&aﬂeipandiﬁ‘geHbjéd%Q4fﬁa§%9§1a§e2s1ﬁt§§lE $or20ai nst
lindric portion 34 extends into th

the aorta wall, the n.c
conmuni cat i on®%{udmg a% é‘&%"leé Qjes '(l)edtlﬁéhel a1l eperpoiate thasshe Sﬁif*ewmﬂumor ta
proxi mat e t heolipkdfmaybrrévided SV68%ERA! varGing Maﬁ&tané-ﬂzegayor bR Be Belf fkg%rﬂ@l%gge 14

mar ker 44 attabched at ‘a predefined position on the asymeétrica

In this manneP®et Hemgtheshriiguredip Q?Wa{qula%‘yﬁh%‘ttﬂ @a‘?eaﬁwllﬂf S PFBa
det er mi nedot hiplgherkt RRIRREAR Rl amahﬂrtlésﬂaﬁﬁnﬁm&g gégngxfé%%{ tﬁgsth:?l:(')en

Referring now to Figures and the mating shape o I gnnen rrenber
24 and cl anp ¥ csignt ﬁ@éﬂfﬁg %werrdms@biestlsﬁgmﬁcantrhe al i gnment nenber 24
includes a protrusyppudhy @k ifendCdi nd of the
protrusi on 36. The cl z‘;llrrpy incl udes a g%)lr?lrel’! %dm%@ﬁaﬂ%ﬁ&ﬂ?ﬁ 'ﬁ‘?‘%&"ﬁ’ recess
38 foaned in #teulaimag) fabllfﬁ@dp‘ihés 2 Rlgtiabiy OQWO\fennstawhtahdsnAtcltmprlédmtsthoand t he
di stal end of Eﬂ&t&%@&@fr&% 1B85E 40 f din the
clanp 16. Al teear nati vel e 6r‘gﬁe&g|§%}l %M@Qﬁg?ﬂ%‘%ﬁ%%ﬁ?m gfégs?%”ﬁp 16
and the rédgesefthe MW Headgntndifertonming Iﬁethaendgxﬁﬁle peshemeatheter 10efor detivcamntoian
Figures 7 an r@-seléd?edtslﬂb%tﬁﬁ% n& Q?dé%@ﬂhljed%é&@ﬂg e QRpffCt 14 may only be
attached to the alignnent rre one or| atron relative to the
pusher cat heter 1@T\§ﬁﬂleaﬁn§wf@§€a#ﬁb@andmsmwgb4hhsbmselh@eqmomatn&l end of the
t ube segnent 16 mﬁ 0] ivered. thro t he
sheath, the oé}?glﬁt gitdl%gn Q)f&x% g%tg&éﬁr gtclzl s&ga%le %EVGWWPC@ I“ﬁg tl]’i’/e to the
mar ki ngs 42. MRyiiopkd within g chatmshinta plaﬁen(tsbedyﬁo glaceahek)xstalsenpoﬁmé deivesg within the

patient' s,pod 12 is proxinate a
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cor r espondi ngthe @Plﬁ‘mar@m@bjw thrbeghsheshimen cﬁa%mleoroﬂ&ruﬁbfceﬂ ymbﬁiMa t he

Do prevent rope 3 1R8 WakShd Moct M BT ol it STRRTH B dRuhdag erd” (Soe
Fi gures 9 andremeips attackidgethe eqdlofmvmd@ml 0d¢mgxsommtad thet thowift | oned to

occl ude a per i ¢t in the septum 48. The
occl udi ng 8ev(|¥ %e @g |§egzi§§§$ré§{yﬁ8% ned adéei rﬁ'ﬁgﬁ t#"f %ﬁbeé§at§ﬁer§|qﬁm5‘? t hat
engEge 22&’_5 nsdert]etchﬂi T the mlﬂ&pmddzgsxbjewlggadd t}hﬂwﬁl@&r@ﬁﬁ .By*ke3fin vﬁﬁﬂlsflfﬂaque
maxker is sho e i s manner, en the

occl udi ng dewx@%nzﬂgci éecﬁgaig@%’%?? heﬁFﬂb"é?’ BRI g iest thepbieeiddi ce 46
may be confi rdethpoéftli‘tﬁlmg, &e@aﬁﬂe%nﬂ@t tht Ry dioRk pl.@aer Eﬂéty$@]1f #R681
connecting ne aﬂ‘ %es with the alignment nenb 24 of the pusher

cat heter 10. ﬁJ%F€°t1H°PWW§°%119@%mnt rrerrber 24 and connecting

menber 16 al | ows fIara gefer¥®kmb&fiman S%Mm{ﬁttﬁé ﬁi@hreg éé o é%&né‘ hgler abl e
orientation, with the |onger portion of | ange 52 engag the septum

away f r omsP heoBiding self-sxrpadings obyent §4|1$19*@mn| &ﬁmhh@@ the@nsl@esathdtdn@d dbienegrl n in
consi der abl e [ n tes an

provi de thos e&ﬁeﬁr:l%dﬁe%ﬁst%ﬁlgag@eﬁwét%&al 15&#%@%%%5 d 98@518 1Qe8mR ley t he
novel principles and to construct and use enbodi nents of the invention as
required. However, it is to be understood that the invention can be carried
out by specifically different devices and that various nodifications can be
acconpl i shed w t hout




10 departing fromthe scope of the invention itself. Wat is clainmed is:

3 0 NOQU 2004 Repl acenent Page '9' 14 OCT 2003 CLAIMS 1 (Amended). A3JQ Nov 2004
delivery device suitable for delivering a coll apsible device to a
pre-selected region within a patient, said delivery device conprising: an
el ongat ed pusher catheter having a proximal end and a distal end, said
distal end iwweiwdrs a distal tip having [an] a radi al aptgogemdssimenber
adapted for mating with a connecting nenber of the collapsible device,
wherein the orientation of the radial alignment nenber relative to a

| ongi tudi nal axis of the el ongated pusheﬁ catheter is predetern1ned 2. The

delivery devi ame Bfvidg@luinadesddhdak @loﬂ% ﬁlg 1&3(@%%&;{‘%)@@' A gﬁﬂéb«ﬁé Fﬁ@a[‘bll% ®reen

i ncl udes a | unen, ext endi ng throug
t he proxi mal ??Hloa?ﬁowmrs%lun@naf thepnshenpathaserng @Ltchddtlmuahﬂlertm ofﬁhebusﬂas an

aperture exte
del i very devi géeihézg&g E’Iggl{l OFBﬁ%%H@?Ismiﬁhfag&r]?% Vygll%“lr??c °%ﬂ% Oﬁge@%‘? éh%%yendl ng
t hrough the | savatingdhe %léfwdpapdlstlebjeo(ca‘t toatheepushenbaliotsrn 0.aTieH didndter @ the Qfmenal d
cable is exte I r t ertur t stal tip and coupl eabl e
to the col apg’?‘ %Pﬂ{% ég\}lecce il ﬂﬁs “ﬂ@egé‘é{}’? E“eﬂ)’i“l‘?é?"“ﬁénﬁyée Fetaied li“?’id‘?:‘l’fal m 3
wherein the dt}spadher&mﬂetaﬂos)&t sugalligh tb ﬂ@hdldﬁéngﬁnﬂﬁ&ﬁﬂ’éj%e é]ighﬁéntﬁiégﬁ)
(Amrended) . Tng s.recited in aiml, wherein sal radla

al i gnment ne oéllne% ﬁ?ﬁ{g 8’#@?‘ cog phthe §1‘F§E"e°ath6tef ﬁ'éd?démr@ﬂéieyma@mhene ﬂist
recited in cl fiafesdith AdheieTortnell BEheWlAnPNvEdrdiRihe Af gnﬁx@ﬁnﬁﬂg&%ﬁﬁr dﬂ‘% of the
col I apsi bl e device relative to a shape of the collapsib Fee |s preset
7 (Arended). $ﬁ‘@plﬁ‘e‘1nF9’é‘?"§F“8%V| ce as recited in claiml, vvherel n the mating
between the radi alThelpugRMedthetdFEINNE oude n&d RO Akat Ag. ”ﬁ@%ﬁ:ipg %%56@ 10

col | apsi bl e dSVICE fromrotating about the distal tip
ependent upon where the particular device is designed to be delivered intravascularly. For

example, if the pusher catheter is intended to deliver an occluding device adjacent a PDA,
then the curve of the pusher catheter is shaped to approximate the path between the pulmonary
artery and communication adjacent the aorta. As will be described below in greater detail, the
15  orientation of the shape fixed within the distal tip may be controlled to thereby affect the
orientation of the self-expanding object attached to the alignment member, The curvature of
the pusher catheter contributes to the ability of the alignment member to deliver the device in
a predefined orientation.
" Referring now to the Figures, the pusher catheter 10 of the present invention is shown
20 generally in Figures 1 and 2. The pusher catheter 10 includes an elongated tubular segment
18 having a proximal and distal end 28 and 30 respectively. A cable 20 extends through the
lumen of the tubular segment 18. The distal end 30 of the tubular segment 18 includes an
alignment member 24 fixed to the distal end 30 of the tube 18. The alignment member 24
includes an aperture 26 extending there through, wherein the center of the aperture 26
25  generally aligns with the center of the lumen. The distal end of the cable 20 is threaded and
the distal end of the cable extends out the distal end 30 of the tubular segment 18 through the
aperture 26 in the alignment member 24. A handle 22 is attached to the proximal end of the
cable and assists in the rotation of the cable inside the lumen of the tubular segment 18,
Figures 2 and 4 show a self-expanding object 14 attached to the pusher catheter 10,
30 The self-expanding object 14 includes a connecting member or clamp 16 that attaches to

the alignment member 24 (see Figure 3). In order to adequately occlude the



Repl acenent Page 14 OCT 2003 8 (Anended). A delivery device suitable for
delivering a collapsible device to a pre-selected region wwthin a p mew%ZW4
said delivery device conprising: an el ongated pusher catheter having a
proxi mal end and a distal end, said distal end includes a distal tip having
means for radially aligning a connecting nenber of the coll apsible device
in a predet aygdredszori entation relative to the distal tpgrusangdsd stal tip
further including nmeans for mating the distal tip with said connecting
menber, wherein the predetermined orientation relative to the distal tipis
further set relative to a bend fixed in-fhe pusher catheter. 9. The

delivery devi g@nimidafs BeBileh i ' id. her cathete
i ncl udes a | umen ext endi ngetﬁ?g%r%h@ﬁgm\gﬁ%kgg{}%gﬂp%?ﬁtg@ Sg%‘?“?'l@t é$u"5£t ween
the proximal @d calychasipretpdferabieiorientatiomBredianges dindr ehkeatiand ditd T2 dxRddges an

aperture extendl e rough angd. al i gned .w said lunmen. 10. The
del i very devi ?:}gdcgtg a‘&%%fr?r}ég’ ei%r%&hc yﬁ?‘ﬁ%cg‘,P°%tPﬁ°ﬁﬁ4¢tPBﬁcq%¥fa?-ﬂgtlas ©amiee Wike endi ng
through t he | therBangeB2 seats dganssihe formaialipthe maindyiideicdl partigh 34 alterS e Sai d

Cable is extepdabl e through the aperture of .the distal tip and coupl eabl e
to the col FapSi acd}é?}’iag@?a"ﬁ%.rsaftﬁgt%l 1Qpeftydingl isqf theaoppproxiswtethe cl ai m 10,
wherein the dPBAalhed-sphmstt dbjeciph tray Melidel @ Fadfpidit SRMBFUOHMESE 5y f ace. 12.

The delivery de(xa:fce as .recited in claim8, wherein said nmeans for aligning
i ncl udes a sefff IP@LH°§F‘°%WE%‘?SY’115@“1FMC&§$ 14 dp fhisyeannerethg orientagion ofithe n ¢l ai m
8, wherein t hgyRmeeiodl AbVie 1 49daybh BeteARRARGho LLapsibl e
device relative to a shz;pe ofayt heeco | apsi g@eﬂg{g\g@@%%%&%&@gwn&?o NOU
2004 -11 Repl %fc?é??é‘ﬁ‘fmf}?age 14 OCT 2003 14. The delivery device as recited in
claim 8, wberein @il BELYEEReL | G nd the, cqonnecting
mermber inhibits the cgiﬁl aps?\ﬁgeedgé}d{:%a??%%nﬂé g@g‘%%&gﬁ%@fnﬁ@bﬁ&gt al tip.
1 S (Anrended)2ndslappionennnectipg aembey d6 isrshown.nBire-adignment mergbel 8¢ irckdwid hi n a
patient, whergbiusion8s By Rk ' ' redef | ., sai d _met hod
conpri sing thg stseps of lgé.gcofgﬁl%h%%gﬁﬁéiﬁm%%khrﬁp%&&%%éc(geﬂ‘c?°§‘H’pgpongat ed
pusher cat het Bfludea g corepsponging shapmforing aaerdsssl 8dirsiediin thedamys ai'td peitakish end
including a digshialvithih Bheaud [ ig{b[rent mber ted for
mating with a connlec_:ti ﬁg&ﬁ%%ﬁg{:@@}d fe&ggﬁkhseg%/l%e rsicrcewﬁg‘g??:g‘,w & n the
orientatidn ofd formedindp shmpl6.ghitremtivetptheproteiatic wey eaer enthekiapdsi n t he
pusher cat het gy 4leS : j thoning a sheath within.the patient's
body vessel, mh(a_reefoggs?% |a¥tbgfor’2’%%fng ee{sﬁé %ﬁneeamt%ﬁ’ ?SSSW?)‘?”&?&I‘I%‘F"@ 7zI{;)f““E!Iési red
site of del i Viarhis maner thetselfitxpariling objpcnl dremdonly beattadhbbtorhduligamé spondi ng t o
a shape of thg.M&ssLk; 108 .desired site of delivery, c. |oading
said non-symetric d@\}l?é%&?ﬁ%ﬁ@gi&g&a%g%{g; PERFARET 10nd, for ?%@EIF’h by
connecti ng sah#kingsi2n thy frgrimelend ofthbbe wigineht 18 Tha| when\ke dbfecBl I Ve i N

sai d pushgp C&iib@édqﬁfough the sheath, the orientation of the attached object 14 is known relative to

=

the markings 42. The delivery sheath 12 (see Figure 4) is positioned within the patient’s
body vessel, wherein a distal end of the sheath 12 is proximate a desired site of delivery.
The sheath 12 may also have a preset bend corresponding to the bend in the pusher
catheter 10. Alternatively, the pusher catheter 10 and interior lumen 60 of the sheath 12

25  may be shaped to prevent rotation of the pusher catheter 10 within the sheath 12 (see
Figures 9 and 10). ‘

Figure 11 shows an occluding object 46 positioned to occlude a perimembranous
ventricular septal defect in the septum 48. The occluding device 46 is asymmetrical and
includes flanges 50 and 52 that engage against the septum 48 and surround the defect. A

30 radiopaque marker 44 is shown attached to flange 50. In this manner, when the occluding

device 46 is delivered, the proper positioning of the device 46 may be confirmed. The



d. delivering said non-synmetric device to the desired site.
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2. The delivery device as recited in claim 1, wherein said pusher catheter
includes a lumen extending through the elongated pusher catheter between the proximal
end and distal end, and wherein said distal tip includes an aperture extending there

through and aligned with said lumen.

3. The delivery device as recited in claim 2, further including a cable
extending through the lumen of said pusher catheter, wherein a distal end of said cable is

extendable through the aperture of the distal tip and coupleable to the collapsible d’ev'ice.

4. - The delivery device as recited in claim 3, wherein the distal end of said

cable includes a threaded outer surface.

5 (Amended). The delivery device as recited in claim 1, wherein said radial

alignment member has a semicircular shape.
6. The delivery device as recited in claim 1, wherein the orientation of the
connecting member of the collapsible device relative to a shape of the collapsible device

~ is preset.

7 (Amended). The delivery device as recited in claim 1, wherein the mating

between the radial alignment member and connecting member inhibits the collapsible

device from rotating about the distal tip.
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pre-selected region within a patient, said delivery device comprising;
an elongated pusher catheter having a proximal end and a distal end, said distal
end includes a distal tip having means for radially aligning a connecting member of the
collapsible device in a predetermined orientation relative to the distal tip, said distal tip
further including means for mating the distal tip with said connecting member, wherein
the predetermined orientation relative to the distal tip is further set relative to a bend

fixed in the pusher catheter.

9. The delivery device as recited in claim 8, wherein said pusher catheter
includes a lumen extending through the elongated pusher catheter between the proximal
end and distal end, and wherein said distal tip includes an aperture extending

therethrough and aligned with said lumen.

10.  The delivery device as recited in claim 9, further including a cable
extending through the lumen of said pusher catheter wherein a distal end of said Cable is

extendable through the aperture of the dlstal tip and coupleable to the collapsible device.

11.  The delivery device as recited in claim 10, wherein the distal end of said

cable includes a threaded outer surface.

12 The delivery device as recited in claim 8, wherein said means for aligning

includes a semicircular shape.

13.  The delivery device as recited in claim 8, wherein the orientation of the
connecting member of the collapsible device relative to a shape of the collapsible device

is preset.
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15 (Amended). A method for delivering a non-symmetric device within a
patient, wherein the orientation of the device is predefined, said method comprising the
steps of:

a. coupling a non-symmetric device to an elongated pusher catheter having a
proximal end and a distal end, said distal end including a distal tip having [an] a radial
alignment member adapted for mating with a connecting member of the non-symmetric
device, wherein the orientation of the radial alignment member relative to a bend fixed in
the pusher catheter is preset;

b. positioning a sheath within the patient’s body vessel, wherein a distal end
of said sheath is proximate a desired site of delivery, said sheath having a bend fixed |
therein corresponding to a shape of the vessel proximate the desired site of delivery;

c. loading said non-symmetric device and said pusher catheter into a sheath

by connecting said radial alignment member which is relative to a curve in said pusher
catheter; ‘

d. delivering said non-symmetric device to the desired site.



