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These devices may be difficult to position and a non symetric device may
prove to be B¥nYPesrafifiefectsninl the Hisperpadprawsi ofay patisnty Fiirepapplegintra cardiac

15  devices have been used to treat certain congenital defects of the heart including a ventricular

septal defect (VSD - a defect or aperture extending through the septum between the left and

right ventricles), atrial septal defect (ASD - a defect or aperture extending through the septum

between the right and left atrium) or patent ductus arteriosus (PDA - an 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
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orientation. For exanple, a PDA device may preferably be shaped
non-symmetrically to conformto the angle of the comrunication between the
mai n pul nonary artery and the aorta. In order for this non-synmetric
device to Repefdmetive, it nust be delivered in the 30 copppokaAakisen W th
a, specific orientation so that the retention disc of the device is flush
agai nst the aorta wall. As another exanple, perinmenbranous ventricul ar
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pre-selected region wthin a patrent n e ngat ed “pusher “ca
exanpl e, nayolject isroctitfolled tTheipmeskntdevoniontsedts diesd amihether ghedd dlat shauldayi ng

an alignnment nenber adapt.ed.fo mating with a connecting nenber of the
col | apsi bl e pEetto tﬁli‘??g S%‘ﬁ%ﬁ‘aﬁ‘%ﬂ'l ‘pusher catheter nmay further have a

preset curve or bend desi gnedsgPIMRRY OFeHRIRNENFIgN!r Ve of the delivery
sheath which roughly matches the shape or curve of the vessel adjacent the
I'he device of the present invention is suitable for delivering a collapsible object to
15  apre-selected region within a patient. An elongated pusher catheter, for example, may be
modified to include on its distal end a distal tip having an alignment member adapted for
mating with a connecting member of the collapsible object. The elongated pusher catheter
may further have a preset curve or bend designed to match the shape or curve of the
delivery sheath which roughly matches the shape or curve of the vessel adjacent the
20 delivery site. During delivery of the elongated pusher catheter, the catheter tends to rotate
so that the bend in the catheter tends towards alignment with the curve in the vessel.
When the collapsible object is attached in a fixed position to the distal tip of the elongated
pusher catheter, the orientation of the collapsible object is known relative to the bend in
the pusher catheter. In this manner, when the elongated pusher catheter is delivered, the
25  orientation of the collapsible object is known relative to the curve of the delivery catheter
and the vessel at the delivery site. Correct orientation can be accomplished by
incorporating the same curvature in the pusher catheter and the delivery catheter or by
preventing rotation of the delivery pusher in the delivery catheter.
In the preferred embodiment the pusher catheter includes a lumen extending there

30  through between 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




20 delivery site, During delivery of the el ongated pusher catheter, the
catheter tends to rotate so that the bend in the catheter tends towards
alignnment with the curve in the vessel. Wen the collapsible object is
attached i Rygof7ied position to the distal tip of the el opgdyes/seusher
catheter, the orientation of the collapsible object is known relative to
the bend in the pusher catheter. In this manner, when the el ongated pusher
catheter is delivered, the 25 orientation3of the collapsible object is
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In use, a non-symmetric object may be delivered within a patient utilizing the device

of the present invention, wherein the orientation of the object is predefined. The user first
couples the non-symmetric device to an elongated pusher catheter, wherein the distal tip has

an alignment member adapted for mating with a connecting member of the non-symmetric

20  device. The device may include a radiopaque marker attached at a predefined position on the
asymmetrical device. In this manner, the orientation of the asymmetrical device may be
determined through fluoroscopy or another known manner of observation. The orientation of

the alignment member is fixed relative to a bend in the pusher catheter, A delivery sheath is

then positioned within the patient’s body vessel, wherein a distal end of the sheath is

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




In use, a non-symetric object may be delivered within a patient utilizing
the device of the present invention, wherein the orientation of the object
is predefined. The user first couples the non-synmetric device to an

el ongat ed RushesiGat heter, wherein the distal tip has anpal/ugnnesi nenber
adapted for mating with a connecting nenber of the non-synxnetric 20

devi ce. The device may include a radi opague marker attached at a predefined
position on the asymmetrical device. In-4his manner, the orientation of
the asymetr| r
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sheath i s 25hppeshienathsten anddienthdn s knevmosuidbleitesion. The sheath may al so have
a preset bend corresponding to a shape of the vessel proxinmate the desired
site of delivery. Alternatively, the pusher catheter and interior |unen

of the shemth may be shapegRIEF PESCRIPTIONOFAMRDRAW IR er cat heter
Wi thin the sheath. The user then | oads the non-symetric device coupled to

t he pusher cat hétigire | i dparspsctiveedgvhof thy eloopated pusher datheteabf thapessentmenber i n
an orientati gen%%rsl_oci ated with 30 the curve in the pusher catheter, The
pusher cathetef 1S then passed through the sheath until the distal tip of
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pusher catheter of. the.present invention; Figure 2 is a perspective view
of the el ong‘ktvgﬁ%ﬁxﬁg Hglf‘}%{:e ﬁl}gf%'}fj"‘a?m% Ffbt?“?%e 8ﬁ@ﬁﬁ0mﬁlunwaw1@twew e a PDA
devi ce attachigil plibadnBi6 Ahehit Ald thd ital0 Figure 3 is side el evational view of
the PDA device of the type shown in Figure 2; Figure 4 is a partial

sectional side ellégue p érmiragnesiedghonpeatiye aiemort-thy diviet tip of tBO&longtvd peshbei ng
deliveref and,capfortning to the angle of the comunication between the

Figure 6 is a top elevational view of the connecting member of the PDA device

shown in Figure 2;
Figure 7 is a fragmented perspective view of an alternate embodiment of the distal
tip of the elongated pusher catheter;
20 Figure 8 is a top elevational view of an alternate embodiment of the connecting
member of the PDA device shown in Figure 2;
Figure 9 is a sectional view of a pusher catheter;
Figure 10 is a sectional view showing a shape of the interior lumen of a sheath
adapted for receiving a pusher catheter having a shape of the type shown in Figure 9; and
25 Figure 11 is a partial sectional side elevational view showing an asymmetrical
occluding device positioned in a perimembranous ventricular septal defect.
DETAILED DESCRIPTION
The following detailed description of the preferred embodiment in conjunction with
the accompanying claims and drawings describes the invention in which like numerals in the
30 several views refer to corresponding parts. The present invention represents broadly

applicable improvements to a delivery device and methods of delivering an object within a



mai n-pul nonary artery and the aorta. Figure 5 is a fragnented perspective
view of the distal tip of the elongated pusher 15 catheter; Figure 6 is a
top el evational view of the connecting nenber of the PDA device shown in
Figure 2; M@urneies is a fragmented perspective view of anp@l/Usnnsdse

enbodi mrent of the distal tip of the elongated pusher catheter; 20 Figure 8
Is a top elevational view of an alternate enbodi.nent of the connectl ng
menber of the PDA device shown in Figure-?¢ Figure 9 is a sectional view of
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sectional side elevational view show ng an asynunetrical occluding
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I nvention may . be incorporated and are not intended to be limting. The
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14 thereto in edeterm f orlientation
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obj ect may be pro ii%'g‘g( alflﬂ lié@%ﬁ‘dﬁ%@%?‘ﬁga n ‘?'Ralecé é’é?r ?fﬁt?]yg‘i ),

the sel f - expatuR@metal fabric including a plurality of woven metal strands. A clamp 16 is attached to

each outer end of metal fabric, thereby inhibiting unraveling of the metal fabric. At least one

15 ofthe clamps 24 is adapted for coupling to the end of the pusher catheter 10 for delivery to a
pre-selected site within the patient, as described below in greater detail.

Once the appropriate self-expanding object 14 has been selected to treat the
physiologic condition of the patient, a catheter or other suitable delivery device may be
positioned within a channel in a patient’s body to place the distal end of the delivery

20 device 10 adjacent the desired treatment site. The delivery device 10 can be used to urge
the self-expanding object through the lumen of a sheath or other tube for deployment in a
patient’s body. When the object is deployed out the distal end of the sheath, the object
remains attached to the end of the delivery device. Once it is confirmed that the self-
cxpanding object is properly positioned within the patient, the pusher catheter 10 can be

25  detached from the self-expanding object 14 and then withdrawn. By keeping the self-
expanding object 14 attached to the pusher catheter, the operator can retract the object 14
for repositioning, even after deployment out the end of the pusher catheter 10, if it is
determined that the object is not properly positioned.

In a preferred embodiment shown in the Figures, the non-symmetric medical

30  occluding self-expanding object 14 is shown attached to the pusher catheter or delivery

catheter 10. The pusher catheter 10 generally includes an elongated, flexible, biocompatible



object 14 may be configured to be particularly well suited for treating an
ASD, VSD, PFO, a 10 triple A graft for the repair of an abdom nal aortic
aneurysm or other defect wherein the shape and orientation of the

sel f - expandvingi/@fgsect is significant. Wthout any |imtatpenusntignded, the
sel f-expandi ng object 14 is preferably made from a tubular nmetal fabric
including a plurality of woven netal strands. A clanp 16 is attached to
each outer end of netal fabric, thereby ifrhibiting unraveling of the netal
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the lumen of a sheath or other tube for deploynment in a patient
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if it is deterni nedﬁt hat the ro%néur?ég %%F%B?%gaelﬂy gg%? apgngcfﬁ CHTVE 1S
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and screws into the end of the ecuring fi ng
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the pusher catheter contributes to the ability of the alignment member to deliver the device in

abl e

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



5 wthin the pusher catheter 10 is dinensioned so that the guide wire may
be rotated inside of the pusher catheter 10, yet snug enough to avoid
kinking in the cable. The alignnent nmenber formed on the tip or distal end
of the puskesop@tdyeter includes a predeterm ned shape thapcr/osiigasesp th a
shape formed in the clanp, wherein the alignment nenber only engages with
the clanp in one orientation. 10 The pusher catheter 10 is curved near its
distal tip. The shape of the curve is dependent upon where the particul ar

device is desj t e, del jvered intravascularly. For . exanple, if' the

pusher cat he? %’?‘“ﬁ‘gcﬁtﬁf‘gﬁ‘&e‘*‘&“%%‘gﬁ L lmAnasy ajten; ‘ﬁ%"@@?}ilééﬁ%‘ﬂn’jﬁ)é{b@&‘reé‘ PDA,
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. Wi

bet ween t he pul nonar artery and communi cation adjacent the aorta
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curvat ur e5of corheniiivh f artaigRatRive@NhS IdABi@End Oxib DLthaBbhd Sr¥xRiard
alignment nmenber to deliver the device in a predefined orientation.

Refierring nBiAt dhe Ren-Fymmetes objeplel dpnsshiacluda s msiaquitnarkert Harttpciedent

i nvention is_shg . ge ally in.Fiqgur.es d 2. The, pusher catheter 10
i ncl udes an gl%gér%g? 8%9?(85(8’1%%? % }éﬁrh%ﬂ?al gi‘@"%é‘%ilﬁ 15, MBPR%s the Preiigiiogiofthy  end
28 and 30 r esyyaetetrial gevicd 1aaiyebe2RteenirRd BsrotdH DLBRch hoRB Bt

t ubul ar segnent 1S. The distal end 30 of theé]{ ubul grﬂy?erg;‘rrent 18f“€nnr§ﬁ?8res an

al i gnment ne eryafiofi xed to the distal end 30 of the tube 18. The

al i gnnmentgnmenber A . . AP j .here.throu

wher ei n ?%e cent elgé}h%l?lh?&g‘wgﬁglrgta%? 2%%%5%‘38%%?3%%ggqﬂlgﬁfrll%mwnlt H‘ef“(r)?@ggdent er
of the | unenandBenmiorsoahecingimeiberis is alxiven. 20hd dightheraastathbeand incllaes §i st al
end of the carg esiex%()eﬁ]ds out the distal end 30 of the tubular segnment 18
through t he Paperiire 864 e chef AP °he theproyusiomif. eThexlanp 16
attached to inbled@raieeon@ng stfpc FhitinE aRlc8ssB8G; i [ r tgn of
t he cabl e inside t,heh??rren gfm{phe tubgtjl ar segn%%%alllg}élgiwgfﬁz@eﬁggﬁ%b show
a sel f - expantft Hi§ vithjrdibe repgss 38 and hedlistd) endof heshlie 2¢ saréret imto 4 Bread@Dbokae

P oy L P Bl e o1
occl ude the a0 trcand 88 nRCHE tifmed i1HM8 hligarfent member, as shown in Figures 7 and 8.
In this manner, the self expanding object 14 may only be attached to the alignment
member 24 with one orientation relative to the pusher catheter 10 and, for example,
markings 42 on the proximal end of the tube segment 18. Thus, when the object 14 is
20 delivered through 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



conmuni cation between the aorta and pul nonary artery, the object 14 shown
in Figure 3 and 4 only has one preferable orientation. The flange, rimor
retention disc 32 extends at an acute angle fromthe main cylindrical
portion of \fhe,HRA device. In this manner, when the flangergifiS&is
against the aorta wall, the main cylindrical portion 34 extends into the 5
communi cation at an angle relative to the longitudinal axis of the aorta
proxi mate the PDA. The non-symetric obj-&ct 14 may include a radi opaque

mar ker 44 attached at redefined position on the asymmetrical device 14.
In this mann&fncEing q@ﬁ?émﬂéﬁ% “6\% thﬁ@lgnawmﬁmb?r@&ofalae\/mtsherfathml<beAq

Ref or 1 ng. now LB (iHeLE IR0 BnRAhBED4 SAPUMERRMI T IPRRRRY henber
24 and cl anpeloeryodrnestmmgricedeeice 46 in sprafeeibie orknttiah Iv@ﬂmelor@&rﬁlﬁﬁo@4

i ncludes a %r trusion 36 havin g a semcircul ar shape on one end of the
protrusi on 38 NeHange 2 spsagne thy fenteraeway Eemthe psHev#lye shape formng a
recess 385forned [ ss 38
and the dISSta| en?jm?)?ntgﬁgn?ggb%éﬁg{% Séggb?g&s%%nﬁﬂgoéﬁi drbtée;d% @8?%63?%CW§N med
in the cl anpwits theAlateat staiuies ehd to frédpthose skilledrin 86 anmyitteshe énformiatiemnedidc! anp
16 and The ece s 38 .be forned in the Ilgn menber,. as shown in
Figures 7 an the P‘P‘ﬁng TRGples an q‘??}é"’?&‘f‘?ta@ %"Bﬁ]t%%ﬁthﬁwvﬁ'ﬁ?ncﬂﬁl y be
attached to melrai uw@elt it 15"§mtéelfndgx4to%m&t%%@Bﬁ&pée@ltq?%grrfeﬁlo ve to the
pusher catheter 10 and, for exanple, markings 42 on e proxi end of

t he tube segmnltf?CQIB' difffbugst dewhemd!td‘itlaato/la,rleudediﬁc:moﬁs)caﬂldiel manqdlshdnf witghutt he
sheat h, tlg grlaﬁ Z,tlogl of th at.t ached. o%ect 14 is known relative to the
mar ki ngs ' 42. “TRe el TVEry cc’sﬁ%’e £y IERhgR ISl ok 07 4) is positioned within the
patient's body V%Sﬁhc]dmaf@l n a di stal end of the sheath 12 is proxi mate
a desired site of delivery. The sheath 12 may al so have a preset bend
corresponding to the bend in the pusher catheter 10. Alternatively, the
pusher catheter 10 and interior lIturien 60 of the sheath 12 25 nay be
shaped to prevent rotation of the pusher catheter 10 within the sheath 12
(see Figures 9 and 10). Figure | | shows an occl udi ng object 46 positioned
to occlude a perinenbranous ventricular septal defect in the septum 48.
The occl uding device 46 is asymmetrical and includes flanges 50 and 52

t hat engage agai nst the septum 48 and surround the defect. A



30 radi opaque marker 44 is shown attached to flange 50. In this manner,
when the occluding dcvice 46 is delivered, the proper positioning or the
device 46 may be confirned. The WD 01/87163 PCT/ USO1/ 15681 -8 connecting
menber 16 RpdessMest h the alignment nenber 24 of the pushepcgashias®i 10. As
shown in Figure 11, the alignnent nenber 24 and connecting nenber 16 all ows
for delivery of an asymmetrical device 46 in a preferable orientation,
with the longer portion of the flange 5®-engagi ng the septum away fromthe
aortic valve. 5 This invention has bee?L%?R,gi bed herein in considerable
detail in order to conply wth the pat@e atutes and to provide those
skilled in the art. w tA dblivery dévﬁHe%&héMoﬂ@@ﬂz@ﬂngﬁ@olPa%@Mé delRe RPY Fle-
principles and to construct and use enbodi ments of the invention as
required. Hofasrad regipn withing pedientnired deliverd deviee carnpsisimerent i on can be carri ed

by i fi i ff ' . and_t hat [ . modi ficat.i
be. acsonp 1 shed witeiEtGhER s fer B R Pratu B ahEr St endh st end
itsel f. Whatnchecd dibmEth heing ¥ Dbk GRnfer; édaét%@f(gllrﬁﬁgé witlhta &ribdfe 1. A
e

delivery device suitable for delivering a collapsi vice to a pre-
sel ected r egMSmbe afpicreodlaprable deiice, whergindbs oriaatafior of thealignmpntingintgr an

el ongat ed pughgs, e I : é%l nd.and a distal.end, said
distal end 5 %n%ﬁﬂ%@gglydﬁ?gpggﬁﬁgﬁgétn uﬁﬁ“&?@ﬁﬁﬁ’éﬁﬁ%fﬁﬁ@t@dadapt ed for
mating with a connecting nenber of the coll apsible device, wherein the

orientation of t al i,gnnent mher relative to a |ongitudinal axis of the
el ongat ed pusher Tat he'?‘l?rrﬁ%[}gergﬁ‘é‘ﬂ‘éec@r’?ﬁ“ﬁ‘iﬂ‘.c@m pvéhegrin pajd pysherespthsteras
recited i) Clnadjudes bhisai i udes a | unmen

t endi ng Rl o TR o ey oo B WS BT e
and distal eendanddistahnd, and whereth sdidsdtisi! tipiipclides bt dpatadeagridghereeloapsi ng
t here throughnd,z?ingedal jﬂ?n,e(g with said lunen. The delivery device as recited
in claim2, POrtERE VPG A cabl e

-

3. The delivery device as recited in claim 2, further including a cable
15 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 device.

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

cable includes a threaded outer surface.
20

5. The delivery device as recited in claim 1, wherein said alignment member

has a semicircular shape.,

6. The delivery device as recited in claim 1, wherein the orientation of the

25 connecting member of the collapsible device relative to a shape of the collapsible device is

preset.

7. The delivery device as recited in claim 1, wherein the mating between the
alignment member and connecting member inhibits the collapsible device from rotating

30 about the distal tip.



15 extendi ng through the |lunen of said pusher catheter, wherein a distal
end of said cable is extendable through the aperture of the distal tip and
coupl eable to the coll apsible device. 4. The delivery device as recited in
claim 3, whepeisgmnihe distal. end of said cable includes acthsaadad outer
surface, 20 5. The delivery device as recited in claim1, wherein said

al i gnnent nenber has a sem circular shape. 6. The delivery device as
recited in claiml, wherein the orientatil®x of the 25 connecting nmenber of
the col |l apsible dgvice,relatiye.to a sh of the collapsible device is
preset. 7. The degi very dgléW%éevé‘é‘? SP’&h?etggg?lhveE‘P&iaﬁPliﬁps ICA 1Q d8remat i ng

bet ween the sabd@ne@ot WwiBHEpaiBMtds s OMIS 6L JA9icaRBRE s NN bits the
col | apsi bl e devi ceg%om rotating Sa30 abgrgt tlﬁe di Etlg é]'ti p. WO 01/87163

PCT/ USOl / 15681 920 ghongatechpapher dashitardasing aagindémbbenddet b distdl g, 3aidalidtapsi bl e
device to a PlLRieSLh:8S ted region vvilft gi.n .a gati ent, said delivery device
conprising: an erohgated lbzﬂlé’ﬁ{expe@é HAterng & GPmscingmemRbsref theirgllapsibla di st al
end, sai dsdi 8&vide i88PredeREhMd®sricdhtslion t@htive t uﬁ@d&h&ﬂ‘ﬂ'?ﬁ(@: istaPfip Rlrt@Pi "9 2
connecting nmenber of the collapsible 5 device in a pre gﬁsfea?%?g@csgp

ori entation feludingyreansior n@tidg drealistalitip, withasatl dinaeaing triembet) millasin thencl udi ng
means for nati the distal.. tip. Wwth said .conpecting nenber, wherein the
pr edet er ni ne regt%lerénﬁ eéjtqr}?ﬂ%&'g? 5‘112}9\)’8“{ the éﬁkﬁlﬁf’éﬁ g‘ﬁﬁ?‘i Sﬁtglielsf’t‘f’ﬂ"t%léﬁ“dé'@‘f’d in
relative to aelpasidr ddthedet. in the pusher catheter. 10 9. The delivery device
as recited in claim8, wherein said pusher catheter includes a |unen
extendi ng through the el ongat ed pusher catheter between the proxinml end

and di st end, d wk Do Ssahd: di . Lip lnchudes .an.aperture extendin
t her et hrgggh angl(ﬂal ?g%?egmyﬁh%é%ﬁ :;r%urlrtgéll.npcllgmig.w eénaaéﬁ‘g'&}s@?’i/cagé\ﬁrce as )

recited in cinaludesg lufan ekendingithraugh tig: dorpattdgustes tahdbi et deh Midftokingy | umen
of sai d pusher wher ei stal end. of said cable is extendabl e

t.h . dj.
t hrough t he %&S’ea(f:‘? SPE@ g’rﬁd’taﬂg W&F‘%{Q’aﬁ%‘dt‘{‘%aléde%lB@?ﬂ apRperare prtenfingcibeietpoighl e

devi ce. and aligned with said lumen.

15 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 distal tip and coupleable to the collapsible device.

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

20  cable includes a threaded outer surface.

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

includes a semicircular shape.

25 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.

14. The delivery device as recited in claim 8, wherein mating between the

30 means for aligning and the connecting member inhibits the collapsible device from

rotating about the distal tip.




11. The delivery device as recited in claim210, wherein the distal end of
said 20 cable includes a threaded outer surface. 12. The delivery device
as recited in claim8, wherein said neans for aligning includes a

sem circul ayoshene 25 13. The delivery device as recitedp¢ryushiasem 8,
wherein the orientation of the connecting nmenber of the collapsible device
relative to a shape of the collapsible device is preset. 14. The delivery
device as recited in claim8, wherein natling between the 30 neans for
aligning and the connectin rren&ff i nhibits the collapsible device from
rotating about thE-di s’%‘é‘i‘eﬂ?qdpf.or IYerSEy Ny BnehEerdqvicsithin g gatiens wharaiet hod
for deliveri ; s, THoR i i kR I iB the
orientation gg 0’?1 ﬁ@gt(quen\sl(%@gg@?i‘ll%rlgej@.é??ﬁlg%\%&géﬁe éﬁoﬁ@ﬁr}ﬂ(@ﬁ@g&%@?ﬁéﬁﬁg t he steps
of a. coupling a mon- synpitg a ordeyvintetrid devive te b elgagRel pibdeatheRt RALRY a
having a proxi nal ngd fnﬁi a distal end, said distal end including a distal
tip having aRroximalarbd sdisehedr saidigplend trsludisg 3 digtalin havineamrmbigomenty
menber of st he, - [ |68, ' jeptation. t he

a1 gnrent o S A S pop R b R S T
preset; b. pobétindht egersatEnedtite aligrhém ntembepiadtieato sbdnddiked esthebusheher ei n a
distal end of, sai.d sheath is proximate a desired site of delivery, said
sheat h havi nFEE'BéneicfSt ed 10 therein corresponding to a shape of the
vessel proximate ghe desifoath %'sh@at%itﬁt?x|tﬂé’;%ﬁi¥ﬁt_’s%odgr%§§hlng/hﬁx@i Ch distal end
non-symetric device and salg pusher catheter into a shéat nby connecti ng
sai d al i gnnenf saifeshath ivprogimatesa dosiret site of dedivary; said shdath lsaing apnestékedcat het er ;

d. deli Veh! Nl cdorr%(s);g]o_n%l nlglv "5 tar.she&)e %? the %gssgloprgﬂga%%ﬁél&e%geg !si%eeo'f d%l?very;
C. loading said non-symmetric device and said pusher catheter into a sheath
by connecting said alignment member which is relative to a curve in said pusher catheter:,

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

15




