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[0004] Typically, after balloon angioplasty has been performed, either a self-expandable or
balloon-expandable stent is advanced over a guidewire and positioned at the target site. A

protective sheath or membrane is then retracted proximally to allow expansion of a self-
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protective sheath or nenbrane is then retracted

proximally to allow expansion of a self 1 expanding
_ stent. Alternatively, a delivery balloon my be

i nflated, thereby expanding the stent. [0005] Despite
expandigg genmédtematinelyed deléreyy Bylboensgy Yrahilatod, thersby expandihg the
stent ST €Nt desi gn, these over- the-guidew re and/or

‘'sheat hed sel f - expandi ng stent depl oynment systens still
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hmltdéf')ﬂé" ftﬁ‘sinétg}g:tei §ﬂ3§th§{l Et%;n ngrl(f t\égﬁlxﬁsfept e(rén wh)rke)g Iﬂll ah g%@ﬁ%aulled back,

I ameter an ess exi
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001
ends, and pul ing and twisting the ends to maintain the implant in a collapsed configuration

until released.
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3 [00131 [00141 [00151 4 [0016] BRI EF DESCRI PTI ON
OF THE DRAW NGS [ 0016a] Each of the figures
diagrammatically illustrates aspects of the invention.
O these: Figure 1 Ais a side view of an inplant
delivery device with a partial cross-section of the
di stal section of the delivery guide; Figure 1 Bis a
cross-sectional view of the delivery guide and inplant
taken at line IB- IBin Figure IA; Figure 2 is a side
view of an inplant delivery device having a tubul ar
menber (actuator) attached to the proximl inplant
end with a partial cross-section of the distal

section of the delivery guide; Figure 3Ais a side
view of the inplant in Figure 2 bei ng expanded by
distally noving the tubular menber towards the distal
section of the delivery guide; Figure 3Bis a

| ongi t udi nal cross-sectional view of a distal inplant
rel ease mechanism Figures 3Cl and 3C2 are

| ongi tudi nal cross-sectional views of an inplant
delivery device having a.mechani cal rel ease nechani sm
for deploying one end of an inplant; Figures 3D, -3D3
are | ongitudi nal cross-sectional views of an inplant
delivery device having a nechanical rel ease nechani sm
for independently releasing the inplant ends; Figures
3E1l- 3E4 are |l ongitudinal cross-sectional views of an.

‘inmplant delivery device having a hydraulic rel ease

mechani sm for i ndependently rel easing the inplant
ends; Figures 3F1-3F2 are |ongitudina
cross-sectional views of a variation of the hydraulic
rel ease mechani sm descri bed in 3E1-3E4; Figures
3Gl-3G3 are longitudinal cross-sectional views of an
i mpl ant delivery device having a nmechanical rel ease
mechani sm accordi ng to another variation of the
invention; Figure 4 is a longitudinal cross-sectiona
view of an inplant delivery device having a
nmechani cal rel ease mechani sm according to yet another
variation of the invention; Figures 5A-5C are

| ongi t udi nal  cross-sectional views of an inplant
delivery device having an electrolytic inplant

rel ease mechani sm



[0013]
[0014]
[0015]

5 WD 2004/ 087006 PCT/ US2004/ 008909 Figure 5D shows a
| ongi tudi nal cross-sectional view of an inplant
delivery device having an electrolytic rel ease
mechani sm accordi ng to another variation of the

i nvention; Figure 5E shows a | ongitudina
cross-sectional view of an inplant delivery device
having a thernmal rel ease nmechani smaccording to one
variation of the invention; Figures 6A-6D show the
general nethod for serially releasing an inplant at a
target site; Figure 7 shows a heart in which its
vessel s maybe the subject of one or nore angioplasty
and/ or stenting procedures as described in connection
with a nore specific nethod of the invention; Figure
8 shows an expanded stent cut pattern as maybe used in
producing a stent for wuse in the present invention;
Figures 9A-9L illustrate stent depl oynent nethodol ogy
to be carried out in connection wth an stenting
and/ or angi opl asty procedure; Fig. 10 provides an
overview of a system according to the present
invention in connection with optional packaging;
Figs. | Al IC show side views of another variation
of the invention, detailing constituent parts and

di stal end of a delivery system respectively; Figs.
12A and 12B show si de views of another inplant
delivery system in unloaded and |oaded
configurations respectively; Figs. 13A and 13B show
anot her type of delivery systemin the sane nmanner;
and Fig. 14A is a partial sectional view of the end of
a stent and corresponding. delivery guide interface
features; Fig. 14B is an end view of the nenbers shown
in Fig. 14A. Variation of the invention fromthe
enbodi ments pictured is, of course, contenplated.

DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0017] Descri bed

here are devices, systens, and nethods for delivering
implants into both open and solid regions of the
body. The term "region" as used herein refers to

um nal structures as well as solid organs and solid
ti ssues of the.body, whether in their diseased or
nondi seased state. Exanples of |um nal structures
include, but are not |limted to, blood vessels,
arteriovenous mal formati ons, aneurysns, arteriovenous
fistulas, cardiac chanbers,



[0016]

[0016a]

ducts such as bile ducts and mammary ducts; fall opian
tubes, ureters, large. and small airways, and holl ow
organs, e.g., stomach; intestines, and bl adder. Solid
organs or tissues include, but 6 WO 2004/ 087006

PCTI US2004/ 008909 are not limted to, skin, nuscle,
fat, brain, liver, kidneys,. spleen, and benign and
mal i gnant tunors. [00181 . The device assenbly
general | y BREEDOESCRIPEIONJGaF ®HROBRASYBNGS®! i d del i very

gyi de, .an . i nplant, and e.or. nore inplant, rel ease
et of Diedisuets diipehedy Wpupalsatasad o/dbgyinvgnfion. Of these:
deliver the one or nore inplants. By "gui dewire-|ess"

i tFigue dAdine sidgatiew nbasipeplanh d¢biseryslsvice matdua pragtial cross-section of
g, A ' f a-di I less than that of the

s;l#sl glr%]g% ge%ﬁtenggf]@lg d%%gésrggﬁ%d%&bl antation site. Instead,

t Mgl Bewa ceosh-sasionylstiemol thef detixél ghidenshd igpRinetaken at line 1B-
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a 1B 1846 185 rect the distal end of the guide menber
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froq1it o %ﬁgwal %$d. Del i very Guide j0019] The
déF?V@ﬁ§'%ﬂ$ YL Bngat e and has a conparatively

. SiRkdre Shfieakide i sk %ﬁlahi inhﬁéure@%iﬁé’ii@fa%t%{de@f distally moving

permtting delivery of the inplant to a site
aflee whplsomembgr tolverdsitht distal s¢ction of tieldefisery ghslem duri ng

pesitiopi.ng,and i.npl antation. ., The deli.very guide is N
2Tt S8 TR PP PR Neb B Hiad et A G modne Etedsf mechanism;
h#Fygires 3C N 304t RO HnpBudingr Rb6RLsebithal ¢ieRS BELNEnSIBnt delivery
such factors as the degree of flexibility required,
t fpeicohaving aseshanical s3leass enqeheniamifendepidyeng ensrendiof s implant;

| d, the i i fi the deli.ve i de .
ey e B0 et gl koo )i ot Sl RSy device
dépeingiangechanit#letlesss methhnias fohingegdndontD Rickiap €t iniflant ends;
apatony, of_the _tubular, organ or region of interest, .
d‘gggllé"é Hi1-3H4iarg longduding srosscpectinnal vigws of apimpipat delivery device
deli. s e ) .
c o HEpyaRUliERIEY n R TR R o AR AR g Sl iPencs
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mat.eri al jncl udi ng, ut ..no l[imted to, stainless
spﬁgﬁegﬁﬁhﬁﬂ?ngF“gwggH}3€Vigﬁtitaniun1a||oys, e.g.,

o el | ! _ I ) .
; g%ﬁ%s;ﬁﬁl ?@% HONRtBsiRal crBisN&Et ﬁpﬁm%fﬁgglsgllo%&rgsg device

_ pol yners, e.g., polyethylene an
t havisgph mechatigal rélgdse meechanismhichaliatgdo anothepairation of the invention;

t hereo nyl on, ..si.l i cone,.. pol yur et hanes . i .

f Ft%‘r%{‘)éﬁ g ?gt“d%a&%osewﬁ&ﬂ%e%m ofer imakat ddisnrdavicshaving 2
t hRERAfical 118asd ntRAREm Abcd: MR 48 Vit\Rhher YAt ABn M- Yhe invention;
usual ly be about 0.013 cmto about 0.130 cm (about

oFtayses YefEare onghudinalcros-secthatabsiews wb pe irglasd dejivery device
a .10 out. 0.076 .cm (about 0.005 inches
t g&i@%g‘? 9%%6@%% %@grét)r’eleg%eomﬁg}agmﬁg ually still about

0.015 cmto about 0.030 em (about 0.006 inches to
about



- As noted elsewnere, i of t ) .
‘to phegipplestyand/or stemtintepiracedaras s ylezstibad imeramoetianawith a more specific
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- hel i E 18proiddesiaovariama
: depl,Qé(%%on&rﬂﬂ%ﬂioﬂﬂﬁgflﬁgﬁ@ri ation, the inplant for
um na

0.012 inches). In a preferred variation, the dianeter

of the delivery-guide is approximtely about 0.020 cm
woehoutostoe08 i nches). [00211 A [ ubricious coat ipge/ERYo4/008909
be placed on the delivery guide if desired to

faci|jtat advancenent. of the delivery guide._ The )
| ubr FEUEP EBaws & ipngipilieal Fysswerfonehriclidd Bymplphislivery device

- pol ygRige %ygllgcl?z?lgﬁ(?lﬂéfa'r‘s@}ﬂe@{inﬁﬂ h&%@ﬁ%& s%ﬁg)é}bez /Vénéiaitboggf the

conmposi tTons, oropol yners suc

PCT/ 1#820624/;008909 tetrafluoroethyl ene, or silicones.

In one variation, the |.ulricious, coating_.m ] .

consHERER ghmmlpagww%@ B S HIPRREFGIEGn tplant delivery device
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mar kers T hat 1 ndi cates cation of the dista

sect FamurasfoA-BPD sietithe ggnegalinthdbadfon sexadiyogieagihg en implant at a target

imagi.n%. Usual Iy, the nmarker will be detected by - :
fl1 uoPB8copy. Inplants [0022] The inplant itself may

be ofigureNamevd Ahdaori8dHlish ACHEME mAy BRIRS &itfed? U BRSE more
f the purpose of the inplant is

strugt ur h. as .an_ artery or duct, the inplant shape
afte{r:nl Iogﬁﬁ%]tnlv s itself tubular. The shape may.

be syimed § kifovd arfGpaRRI stéht c@SpattBe RUNPOSCuSiGh pEd@Bcing a stent for
[0023] O her shapeS, including cage structures, nmay be

us edBsonghopicaet prreates to vessels or to act as

anberur AR I Fld Aok ST RSl BEE L Ui ot g comncction

1 0 - osdthuslatanting ARdYoDingmdasty paiceduret he i npl ant may
have_the form of an occlusive coil that remains ., =~ | .
gﬁﬁﬁtqné BEr{igs i fhegpresent invention in

pl acenent into a [ um tfucture is a helical

scaf Fidsdl 1A4-81Q.shoa ssdeantws bildnodey vadaidnod fdhsinapstid) d¢tailing

i ntai t f | b d. Th t ent
are PRSP Dt skl i ohg deR Way &k BT 1 bed
N Upgs tha 984 PO lsﬁ&;v Efr%ig Q%u}ss cﬁ'tang%'%r iél%)l%t deﬁv&%@y&?ﬁ, in unloaded

to I TVil koff et al., LS. 4, ,b45 to MaaSs e
al .- &l wadtchenmfigardtians mapectively; Figel l8at ands 13 slooe buagherdype of
ccl usi ve coil such as described in

b q.
s 8@?‘%&%’&?‘@1%3?%&%&’%95%‘?}? b uS 5 382 259 to

Phel pgy.ef143t a ﬁﬁﬂ@?@cﬁgﬁﬁ vid 6f theend Bfla 8o¢he4dUorresponding delivery
surfaces of the inplant may be designed to prevent the
act i gaide gnedicefarthssolige B Bravcad sésv dlithenmpensbera fhayyn in Fig. 14A.
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~formed to be SMODETAIDEYEOESGRE TION OF REE TRVENTION

i ntimal danmage upon stent release (which would trigger,
t he PEFTESHREETFe fedeess Systam akd me sanieliyeradimplants into both

. og«%ng%ﬂgsgiig ‘iw%@% &5 Bddy. THE: (b Ofelpfin 35 60a BLh 36 rd B Yuminal

structures as well as solid organs and solid tissues of the body, whether in their diseased or
nondiseased state. Examples of luminal structures include, but are not limited to, blood

vessels, arteriovenous malformations, aneurysms, arteriovenous fistulas, cardiac chiambers,

ducts such as bile ducts and mammary ducts, fallopian tubes, ureters, large and small airways,

and hollow organs, e.g,, stomach; intestines, and bladder. Solid organs or tissues include, but

P



to minimze turbulent flow through the stent and
decrease the risk of stent thronbosis. [0027]

wWoBSIlogdbs Physi cal properties of the inplant t?’CT/US2004/008909
consi der include, but are not limted to: |engt

(ste tpgl aneter in the expanded state, degree of
{9 skingmpuaelefal, ben. fliven kidnesn dplee, 4ndibenign and malignant
_t,_?\.&%_e physi tal properties will be nodifiedto account
or such factors as lumen dianeter, |length of any

[0018] st.enBhe devite/peerablyl gentraty n&mdé@weﬁnaﬁé 5ePhdrd 618 a81iWRFy gnide, an
ti,ssue j nvol ved. 0028 Met al s such as stainless

inpla G AARAP EFHP lagt re}@ﬁ%\me@haww S¥Bfewise-ish aysserns are used to

es. fii VS [
AIEE Bl A0 Pr ok VAT, BRCELIIRFRP " B gt the pusipm does mot
regpme agmdmdid feyfme&ic:h chgm&tlhﬂm thén et bf thb @y&ﬁ&ﬁ t8kéach @aHosen
sed t.o formthe i ants. However, the, 8 WO
R e LB &5 SYS\ep) arfiesiblnjadesotely directable, the

rdﬁﬁﬁ@dﬁéd%ﬁl@ﬂy%ﬁ@ sﬁgﬁ‘ bl.¢ a%QérXﬁW(ﬁr c?th dlstﬂgaggl&f T §u18é member into,

lactic and "glycolic aci or “non egra

apgbiniradies (g, oy forquipp themersba], tiet it)lbzen enéanmblx{mtn;ﬂo a coronary artery

AT b Eaf D R B3 FE ey B reongl ead na

rmy be used in the |rrpl B@h,serlv@,hgge but are not
ted to, antibiotics, anticoagul ants, antifungal

| |
. [0019] Hge nTh,e delivery. guide ﬁrﬁlmig@’feyiﬂd@l@ﬁﬁsomamme [sm.ﬂtelfiectwe diameter. It has
t dot.h |
th% ?%%tgﬁzll e gBéﬂé&é {ngrggﬁ{rerg ?’ r&g%’lané n% geﬂarz?é gité z%n%t supportmg the implant
inl neoiifepred Foms @sshy Sosd@ititt Sand fatpl SIRNY tTHe RUCAYSoui @ id usually

%’ﬁ% %)H’DI nation thereof. If the inplant is a Stent, an
| fathle dbmay also hgepkid.ios mavdrwe abiyen edendiag ther@b@@gm depending on
c ude

ac et y s a [ cycﬁ%%l e%%glél %glbﬁ&& r&{%r%gqgﬁé 8¢ %?ga%lt:\é% ase medlamsm the

cmpﬁudmtgnﬁbmalpdarmirﬁle i1hm3‘m‘he ﬂﬁ bf thealelivery gaider lﬁbﬁﬁe tapered and/or straight,
%fobmt' de $ 1 da enoxapar.i n, epoprostenol,

Yt B haped: |GGB e of ks i3S PREsEiaR ereiorenss: fhaamaiomy of the

tubﬁlﬁﬂﬂ%ﬁﬁer regﬁﬁ&CHfQR(%fésf‘ de%%@gf' ﬁlflfn 4 f]ﬁg& 384 the like. The delivery

pl afibride, "reviparin'so
guide iy pymay onkinclutia pn ostee sEring dodl] ﬁm elgné@potdsozmApaisudlization.

JUETRT T NI N e A
- lihhgd @Détainldsk SelelWnH RinR o it® Qﬁr@rsaﬁ'ﬁ.ﬁi& alRR)sy 8Bl uﬁiepﬁﬁﬁfum alloys;

. suitable temporary carrier and then coated-onto
{i . othegsbeppmenery allows; tanfelumi;polyundrs,icse. rpadpethylens and copolymers thereof,

PG el Ry SRRES Bl A Slbons ohirdfFi.
ﬂliﬂﬁ@pdiﬁﬂ&l@?pily Vﬁnﬂ@ﬁl@hﬂéj afBYorIeinatftls@edresk. OThd N8mbRSbSthe delivery

its use. For 1nstance, the material nmay be included

gﬂil HAY uﬁq@ﬂvéﬁﬁbm&@? apéo ghewt 8480 om [abonh@ 0f% innhes togabout 0.05
In%egj"inotrgﬁgua']l? ]Si dH3 ?ﬂnu?ﬁ%zﬁ %g‘n@é utr(fjl 60§ mc é)sstlo Sbout 0.03

radi oac ovver S
- incles) amd]msusuﬁﬂﬁ Istxll abaltl Y015t dretd bdDA0S 0 wint (Ab&®R)0. @Gr? M€hes to about

04) ]%1:; a tracer, to allow detection of the
]2'7(95‘?1?6’6 2 JIg nieﬁrmaaﬁwa the Figmeteoiihe delivery gvide is approximately
ab@yd 07 Perh RI0%2H 088 incR % t abl e radi oactive tracers

i ncl ude 1 sotopes o?n [ium i.odine,

f0021]- - A lubricious coating may be placed on the delivery guide if desired to facilitate

advancement of the delivery guide. The lubricious coating typically will include hydrophilic

polymers such as polyvinylpyrrolidone-based compositions, fluoropolymers such as
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technetium and thallium Release Mechanism[0033] In

one variation of the generic inplant delivery system

WO 20tugosnodon Figure. 1A, the inplant delivery spSE/es004/008909
i ncl udes a delivery gui de 100.. Delivery guide 100 has

T 65 e R ) EERE 008 o
h§&topBiliads]. Fm’ﬁfb‘iﬁb&nt@fdehb&y%ﬁd&h ysﬁféfdd@gnégémﬁﬁ ffRopaque

dellvery gui de, and is releasably attache
mrlsqra that gwlicatesrihd Pgatdn efithe distal veatipngdithibadelihy duids wpoh radiographic

i e TS0 Pheaarbr Oy Gircid BORSSRM RS ugh « ne
inpl ant (106) is show as ampaiis i n Figure 1A and IB,
depiction in this fashion 1's solely for the

[0022] | ydibeamplaa tmﬁlfpz;ejeb@of ] ﬂm’eéallqaf toreshisive aspeaific purhese. As noted

B R M 0 R4 00 W ik e 12 amtomic
sﬁﬁfmesaaeéslaﬂﬁwﬁ or Hee @B isRa6l §pe dd)impVafdaSs itself tubular. The
npl ant, rel ease nechanlsns or structures are di scussed

SW& Ak BRIgRirigoF aﬁemewnc{ ©0obg purpeps distates06 i s shown
[0023] 1O beydir sﬁ%ﬁégym%gﬂl ? %t?ucté%)s(,ﬁﬁ%f fneg%ﬁ%ﬁ%épm?&e Iﬁatency to vessels or to

delivery g
adtrp lcali¢ctmgr domllilg @mdtuiés(ifoﬁbcdlhséveb B8 or hintdris.
syst shown in Figure IA, ipplant 106 may be secured .
[0024] 3" FhR apiRoss o ek tdo eedudga YERFRE LG SMmlansmyay have the (-

for! %%cﬁls{%%ﬁ %a% Bn&ns Hﬁ?&?ef ﬁ%{lmeé Qﬁ{rﬁ&ln onentatlon after

hydraulic, and electrolytic ni sns,
depdogybertt i on t her eof . Exarrpl es of t hese rel ease

e AN T S
&.86 laisyeit Yool dh ¥l 6o BORY By BRr AGIRIEMS gateﬁaf @égtlrrén may be used. The stents

nmechani.cal detachment” process involving, e.g
| alrmfsalhgseéﬁexmedmg Istentsy suchasdiescribgd in Ua$ 4dedei07he mmn etal, US.

< QR438 1 g o A5 ks NP L0 R b, e

inhpiphide tn beémasenﬁﬁ]\bealesgo RERERIRVRH, HithAY daschined HPI'J'SYS ,334,210 to
det achabl e joint, such as descri bed in U S, 5,108, 4

o ‘Péﬂﬁly%ﬁ%‘i 35948 Pé?@éteﬁ‘él ytic detachable joint, -
[0026] SUChTﬁé %}8‘?&' a!nﬁ%gtelng s acgﬁ %g%e%r%glaﬁggla}a{é 61%31%% é?gjent the

ac[tﬂ@ﬂﬁ} of mthmiogiaelrpmaerssatdmm opRderEnHR0\E8ploRmEhQ Fo@ eZample, in the
theﬁ?%( i ncl udes a_tubul ar menber 200 co-axiall

3354 T Stegb |t @xterioq sead susiace nrhbe WrmaR foles s to decrease the |
168 ob 8 LM ARineA ?ﬁﬁ@%@ﬁ%onogteﬂt I?Qle?s%l (ot S GHh G-S%%Q fhe! 1Hﬁ£mmatory Process

cooperates W nore o he rel easa
: anéattra@mdubr@mammplaqme fdmmingpdiBnt ThE Bferic? $tbht sinface kﬁg&@o be smooth

those Q erefore, release the inplant
o 4& Bﬁ%ﬂiﬁ&i ﬁew t%lfough e Sertiong drgeeivding Tislagd dent &hromboms
[0027] Iﬁtilwl’%ht PBysid phdPBHABbf 1 iBiplar? 1 E&TMdef HibindeSbut are not limited to: length,
* (stent) diameter in the expanded state, degree of flexibility and lateral stiffness, and the like.

* These physical properties will be modified to account for such factors as lumen diamieter,
length of any stenosis, type of luminal structure, or solid organ or tissue involved.

- [0028]. - Metals such as stainless steel and tantalum, or metal alloys snch as.alloys ef nickel and

' titanium, specifically includiﬁg superelastic alloys such as NITINOL or Elgiloy which are

commonly used by those of skill in the art, may be used to form the implants. However, the

8 .



nount ed on a distal section 206 of the delivery guide
and the distal end 208 of the tubular nenber is

wobarhethet 0 the proximal end 210 of the stent. pFRRis2604/008909
di stal end 212 of the stent is attached using a

SRR S B e el et D20 8 A
ghrRobBesicidH bG8 QRXAAId Yol I eMt e b @oﬁ?ﬂrﬂl&g ré)}frieglglreglg all®¥inyl acetate.

be used, that slides axially about “that
[0029] gui ddhe yBplantamayalsrintiode eltaspeutih egdntrpEamhpled bEtherapeutic agents that

B R S R 05 A LS s
- antifungal badii, afiti TRODRSm oY aﬁh%té;'%ﬁﬁleb?la st Qﬁi&&&%@& agents,

to therefore obscure its ~placenen and” so'to perm
eadyythedieization prompiingagentrBne radicglisaaveRessh ImBuUAOSPrEsive agents,

' bul ar. . mepber i.S ved distally. :
0o GO AL o of (B I EERL YheBunl =  ftyn nlithrombotic
agent GvprefEadlysinehidded.s t hen rel eased fromthe delivery
gui dg. Speci%i cally, the distal end 306 of the stent
10030] {'s r Examelediof sednniixe antéthegmboticagens subidstacettsabiesliossidy argatroban,

' : e oxidmal .. end. 31Q of
SBHAER, oShlUE P i, R IR 0
emgwpen, epeprostaml) indetd:fal dlogrost, histegre B tistddPel MRAMH8Ban, lamoparan,
secured to di stal , section 308 of the delivery guide
DO RSB iR B, PEAPiSe oM EEBYEsm gidagrel, sulfinpyrazons,
tof féﬁ@jit&[@‘— |ﬁ:&§$ 15 S AT t i at.l-ble
gﬁesi vVes, 1%E{Iﬁ’deri tg?gor a aﬁt%ﬁ%?ﬂgiﬁ{ao%yt e_ﬂ?eglg@aﬁtahpé&
[0031] ConsEepibatapyyticagent mayg be asmedranto e iaghirtyaicdiwicdugbiodegradable
hani cal tachment process, .a therpgal detachnent :
PR sy St BB i P SR AR B DRGRRIRGL or when the
inisiatit ®Bde oM LHAGERL Wakdrial i FEROR Hr mé. - :
_ clgrrbi nat i%n thﬁé_eglf. [0(561?38]61 _Fi%ﬁr es 30815%%3{3%%%’ él\}v&yet '
[003Z]  anot Hes implent masoinclufie a radieastive slatarisb Techuditastive iaterial may be

Il . ket s 314 sed to c I e .
S 6 B R R el B 36k 8B By ot e
thgtiinglant iISEPedbid 0f @ ktchhask @be JQBtII Rt h ResdlAGHKAbSs. The

14, . e. g , by one of the detachnment processes
“ﬁ&%‘?"é‘a{ aweisdheincidepergior-siaesiai Sdditioaplly, 3peradioactivity may serve the

L T TR O
- amytietthdyedfior. Sngable r{RORG}e Cacdrs Dicludbliwtdrk easgligh, &dine,

nd .of an jinplant fromthe delivery guide nmay be
te@?’(’?&ﬂ’ﬁf?@%ﬁ‘ﬁg}-ng the structure of Figure 3Cl.

Brackets 314 coupl e t hgske jjoal end 310 to the
distal region 312 of u ucaﬁl%hnber 313 that forns
[0033] & pdintane vawbdtiarhef the eneercyimplpnt deivefiheysteng ak shewd ifiFigure 1A, the

- hayv .ranped region 316..whi ch. are proxi mally_ ad] acent .
- i iRy R T Acthp i Dob Pebyandan sty 2 provimel
_ i 1@und b&iigk1 o LV ' Qﬁkd(i : . oun:
segsg%. The delli ver yﬁgﬁiﬁsg‘ié ‘g%gmgltégpﬁ?l eac agﬁgéﬁgggdégﬁi%%g 1y06’ Smo?mds
- apRtHeokthe distal sedtonel (datfithedsliveri mndd, end ismekeasably attached to the distal

| ; td.al Lv. equal..pripr.to rel ease,of the.stent.. )
B L A
adﬁafgﬁﬂfwﬂw dﬁ?ﬁmogui@él@d] CARKGW.thd HIARI(1 oSN BEAY ROE befn Figure 1A
orces e : '
* -and 1B, depiction in this fashion is solely for the illustrative purpose of indicating the siting of

the implant 106 on the delivery guide 100 with the distal and proximal implant release



ranped regions 316 of the brackets outward fromthe
delivery guide axis, in a radial fashion, causing the

Wpskelsagus 320 to be displaced radially out V"aﬁé'ffl’lszou4/008909
fromthe proximal end 310 of the stent, there

rel easi st ent prOX| mal _end 310. [0040] Fl ure
%@@ﬁ%&g(’&% Hﬁ 1} e¥equs igplagbidesge Flﬁ’@h@éftl%@fcﬁmle'wses are discussed in
$@&d@1ﬂwoghe clips (316) have rotated as shown due

o the force exerted upon the ranps (317) by the ball.
[0034] ( 318)lmpiemé 106 imshawh t¢ B2 Gjrediysatiactpartdeid contiglionsed, eie delivery gnide 100

S 0 o T s o
|
iRFidine 1 A Mphafc 1984 Sag%é St ﬁ% A g?gﬁ?ﬁg gﬁldgax@by%gclgg? eric

usi ng an act uat or rel.ea
cgnfro weleagatde a:lec]n@kmsngedhammalsﬂ]}nna]h Bydragicas land 82dtrolytic

is,located in et sec he del j very
Sl 58 g Bt B B T ilen Of Bedharichee Ppehapionts will ve
disensied Bylohr ackets or .clips. The two balls are spaced
in such a way that, in the variation shown in Figure

[0035]" 3p1, Gomscamentinirelsagelof #RTimmdingd66 sromhthe d¢113«tra lguigied 093day be achieved

nd th r oxi.mal.. bal | 32 e
tfHoubPBhard BAGMAT RN MO R, o 20 St iaRal fhe SRRFEy euide, such
ap ﬁeecnﬁai bymvenEntin ULS. #468300! or3BhslaFibhsl HBOMMRREST BE delivery guide in
ents js. shown in Fi ., an
e1 t h Fi 3 Dl 3D d 3D3. The
relappmierthaimplapts Tapiaghr G?Q?S@élaa@lﬁplt@ta@hvva%u%@séﬂlmally detachable
1€ t e e
J(ﬁhg ?ﬁcglx%%?ﬂryédﬁgtﬁs \éade%C{ﬁg ge%%ﬁlgfqui'%% Q}g’ﬁr]olﬁcy de?achable joint,
s@ﬂwm i O3 USZOOERE90.9. 5,3 50eo s tasi tooGaleliehisugh or a
as n| 85 or. anot her all oy having high elasticity,-
Cgm@“m‘%% Fifopriate stainless steel. [0042] A
[0035] stru ‘Iﬁ HARh&! \%ﬁﬁ(‘i ,GRd ta@ %Lin@ ZFth%Lgly %Ec!iudgﬁ%bular member
and 3D3 may al so be use oy~ an Pant Ge
' "f)f-‘ Qﬂ-d?}aﬂemumeidam d cﬂﬂiv&g# gaée mMp. I'Pqiﬂﬂarsrnelflm%p may form a component
4 show a h ulic
of i HefiPar ede iy i Cor RSt P g O Guder 986 Swsabiergengioned joints
ohhd @ylAne e, 352 to%el%féeﬁh@&?@ﬁﬁfy (B84 HERL R re'ﬁesclﬂe £h% 1 204) upon
varlousl as non- expanded (e.g., In a "first form
applicatign O%Ereleq@mgtmfawl}sne)am devistmgri @n uﬁﬂznt a:gd afstdnk 904, is-

nﬁfﬁﬂ%ﬁ%?lda d1§tnl éﬁg%f@z ?f tﬁ g%lgvﬁ Lwd ag% Qf‘% cﬁ@taﬁ@]ﬁb@g of the tubular

: n%ﬂaeamcht@cﬁaﬂctb ThOpdRuET BBIDED oBHE stehf 0¥ ditAbeddmpl oeﬁtthe stent is
eélhere shown to be a stent or the like) is held
F?Fé BFipg e rglegaghledombdl 1 Mlﬁ Higtadl s¢citipa 2P6108 thendelivery gulde 202.

R N ) T —

bpumadl, that slides agially abomrﬂmldensergr gb1le, BoP)ct@itbe relefd tHélBnplant: The
8@%8 that cooperate with the fluid in lumen 352 to

Fegpisr may el serbedred HohreResiiop rﬂ&%mpl@ntu Aot mgtance; prior to
\ élé%ﬁ@ t
SB35, 800 LS TR0 B B et oo s
Ploemenrieatd so to permit adjustmerit of the placement. F1gure 3 A shows astent 300

expanding as tubular member 302 is moved distally on the delivery guide 304, in the direction
of the arrow.  The stent is then released from the delivery guide. Specifically, the disfal end
306 of the stent is released from a distal section 308 of the delivery guide, followed by release
of the proximal end 310 of the stent from the distal end 312 of the tubular member. As
mentioned above, the stent 300 may be secured fo a distal section 308 of the delivery guide by

10



[ 0045] Figure 3ElI shows the actuator 356 as the
seal i ng nenber 358 approaches the various orifices or

“Qpﬁmlwgoﬁ(prom mal orifices 366 and distal orifdces.. ois000
communi cating fromthe |unmen 356 to the

; h’?fdr St Selerhand KrabRbracns omanaBe atbaive ceidsrine, or
codffnatioh AR4EIf |Gb%ls‘gﬂ:§gt ¥ RicnPR14le ﬁ{aﬁf %& 89]56\9&{%%&1%]1 a mechanical

variation is ara opaque nar
detachmantaroeiss fa thasel db@achmérdt cpmet sh(e: uderheadprotngel frdm fMeexothermic

360
_ re%cglro FJ; & 8%8%8@515 &F%B]E}B%{Wéo‘i?ﬁ%\ﬁ%? cambingtion theregé i very
[0038] Qui dﬁg@é@BB laR& B@%@wtﬁ?arﬂﬁﬁé%ﬁﬁﬁldﬂ"of d HOR ?el?a%% 11%&5‘5@]1sm In Figure

%rln punp, etc.) "and depl oy the proxim
3Bpporackps Akt n@Ebe urpdio donplerthostepridddatie dishbestiar 308 of the delivery

e Mot g PR NE oGroR el Sk S0y et fachment
prsdm nieRgofidl R Bl reRhsek g @Etﬁ%éﬂ'd@%@fﬂh@gteﬂt'ﬁ%’l@g H1Sta$ séktion 308 of
y fromthe dellvery gui de 350. [0047] Figure 3

the deiivert %dea%ilamqme aienitdighl endtivatto exi3me i ﬂmttawlgf drgana
(00391 PO IConiOIE  Aekbe af BRL OO RTRT ol GeSufi puncB b ve
‘actdmplithet ading ﬂre:d;tlﬁf:tutemiﬂ Fipdre 389 aBrackatsadicenIP AfUeent proximal end
' ﬁ] r..374 (perhaps with an additional identification
31ff3, e 5! rrgien Bde AT thepialaanerabes3dv, tht ifepmmerporten efthe delivery
di 2] haf .t
gu_fcﬁ TRz GRAMLE 3TRHKR! 2 Hm {ﬁ% Q{g%g’r? 91 @Qv}ﬁéﬂeafr ?190 Ay élgyafgi Fntto an

56 prior tothe incre pressure

enlﬁg@d@@mh@&m% oF@iteliSRfed) 8680918 bOMEkliverg diirde dbdtbracket
i mpl apt 354 and pr oxi mal

| h
e e G VPGB Skt s bave BeloR o icrepten P fbesRdlelivery
dizletdrh @red:ﬁbkt!ﬁt'ia\ﬂygﬁhﬂg)rﬁ:? % reﬂégﬁh gt &k %Jcelnf‘ nﬂ’g@ﬁ aﬁmator 305 is moved

clips or brackets ave rel axe
Prasgipalic as @howrh by thel dmﬁemyn ofthel errﬁﬁ(;)the[t@lllbﬁ}lpaﬁl foetioned isvfesees the

the varjatjon
rarp B EEDA F Gur e Bt Rl B0 el iy 810e G, e Fashion,
caBf tﬁaﬂralc}@é?ﬂ alﬂﬂ@ $20 & B disfladed\BiliaB d& %ﬁmdlz%ﬂ ek GHal end 310 of
or cover. proximal orifices 366 during t
the stend dherebwrglensingrthe pentdirexiatal end 331Ges 368. -The cover-

0040 €| eFF@%]eé”%go@héw'r‘n%g*;é‘f’eﬁﬁl@%g&vlﬁé‘goa]%tg@% f@%“gﬁaﬁ% Ohe clips (318)
ha‘wmta&tdl asrshoﬁmtdhe talgsdoich esﬂer&naip@mtwra\ﬁps ¢ 73 Itﬁ%aama 18). The
mai ntai ned in position on g

€ lmlg‘éﬁlﬁ @%};ﬁaﬁ &i&a%lds#gl tiamster Si9p that ornpm m@q@h@emﬁrﬁmw :
g d
[0041] gn F1g§¥e7 Jllglc EE%% %( ﬁaﬁ%@}( %éﬂ(‘%& {d) \gglacﬂ gilé gouffngg: gp{l}% {mplant 321 may
be gﬂlspen;dmf&cda:;dd)yﬁd bsrﬁgmgSanmlaﬁtd:t(BOﬂéﬁmr?g atﬂgem?iall ﬁﬁea@ﬂ@ ball 322 and a
an e eac en 0 |

dlsgi;%lt?sag gﬁ)ahrf{% ﬁ‘ﬁéﬁ"ﬁj lant 37 s ated) 1 ggap pstwsd qgc-/zrpns of the delivery
o gmﬁé hed a@?&l@ﬁab%&tﬁ&hecf t%ltﬁt?&é?weﬁoé}ﬁiww ﬂ{wa%{iﬁg br Elg) Eﬁe two balls are

gui d 73 tor later re
spagethinetich Theryshatt mrthe awationshéwn dx BigudD,, B{a2distalbabl(32 7 releases the

d1sgP¥1Pde33li @mp?ang gH a0d the pggxnutz)lg{ ba(H_ leg 1r_1 t'lgasglzzsnthe proximal end 329 of

implant.321 upon additional proximal movement of actuator 304. This sequence of events is

|-_|

shown in Figs. 3Dy, 3D,, and 3Ds. The implant 321, is shown to be completely released in

~ Figure 3D;. In this variation, the implant 321 may be self-expanding, e.g., constructed of a

11



a sequential fashion. Since the retainer clips 375,
377 remain within the guide nenber 373 after

welloygisysost he actuator 379 is able to slide pasﬂjﬁﬁgqggmoggog
S|te on gui de menber 373 where the clips 375, 377

SRR it BTN OF i I R BRI ot Hdppropriate

stiaiiddsaBieell Or “subsequent delivery. Consequently, an
arrangenent such as this may be used to deploy, in a
[0042] sequénativgturé sighlaoty, that showinen Fagurest Ha Darant 3O; mdyerlso be used to
hout. _w thdra -t he i de nenber. . [ 0051] In the
Y R T Bregut® sthe 9B RER A Che ol pe
[0043] 375 atgahﬁ?s?ﬁ, a3, SBJ AdIBE, hawethydeautielvaa e, VHon ré hﬁ delivery
~ lunmen 381 of the gui de nenber 373 once t hey are pushed

giige 350 Huvingadhndlow lymen 35252 Sdf3expanding duplrot 354 (ghown variously as non-
s [-f
oA me ot PR WAPEE 357 e B R B Fl B iy expanded

- IBiEh.IE; 33 SEFaCY), iafa ‘@bddnd 18:1157)),3Ad a8 henatdh o9 with aldekitng member

variation to have hook nembers 387, 389 that engage
3thand sndimpragieg megteeAt0.-axi al |y stretching the inplant

[0044] 371 aqd; Wﬁzﬂtg%g Efl&is i’c?hé Y Gl Jrg_ﬁé Hl&g%{lhél m@@eﬁ%y gmdeﬁso

371 as own I n Fuat 6
dﬁiﬂg d&quhelﬂe shles:ta]l ttgauabmrsge ukifig dluita-l ﬂ)fé&:két&: 36€ and proxmlal brackets

S R B L L Fmects e el S0
o%Ug%?% uﬁrllth@hégﬂlﬁd'uﬁ‘ hitydrfB2No %retu.{i‘: P%hcfa%fi‘taf ﬁﬁretégédbressure inthat

t of cooperating receptacle I n 1 nplant
- hgren 35["%53}316556‘,@}]16 BgRar 300 r inlereie sorced vafh s saparate pressure sensitive
mt)vemant after clip 375 has conpleted its springed
MOMGB GPEPHRYi n* | umen 381. As shown in that Figure, the

[G045] pr OXIF P OHRrs Rl A kor36E RIs: &31 RBE 97 808oaches the various
CTI US2 004/ 008909 expanded and yet the distal "end of

onﬁmsmpp@mgs’r @raimsl wifise d6aand Atk edfics 39S cornmehicpting from the

7. n c ws for so
bl e e BB T 4 Rehe B G provimat
bﬁahl&etggsmhﬁcsdlgfﬁladmdgmql di stal novenent of actuator ,
379 until it contacts distal clip 377 _(shown in_Fi

[0046] 33 inelyded i Hheidspasingion of fis Harptionds & idiaiPPasINemaaTkereS60 on the

o S 00 B BB O 2 v
caruisgendingriralio-Gpfue maika .70 Iomﬂheai&WB@ngckahm mr&aﬁe tHeressure in
e Centr

sel f_ __expanded form no_| onger. adj acent
lué%ﬁ“d%sznéﬁb“éffmg‘-? QUImBe £iga @B %swlgyﬂse @‘Ppm@i gl 374§ ?W&Plant 354. The (-
i t@g%@%sg&%g?% gtra {ég ltl%l%ﬁ}%ﬁﬁndl Y3 %ﬁ%ﬂg&rkég gfﬁl @dQﬁéx@lthem out of
caith@ With thonhiplante3 Sdi Higurk BEL ehcamjhh erovienphiaofithe proximal end of implant

. 3%:%%%’8;0& Q{H% I,t g‘iﬁ%ggg egg&d ‘i na nore .di st al si te on
[0047] Figure 3E; shows the axial movement of actuator 356 distally to a position where the
sealing member 358 is positioned to actuate distal clips or brackets 364 and release the distal |
end of implant. - Again, a radio-opaque marker 374 (perhaps with an additional identification
band 376) has been depicted to show alignment of the radio~opaque marker or band 360 on the

actuator shaft 356 prior to the increase in pressure for deployment.

12



[ 00551 The nechani cal variation shown in Figs. 361,
362, 363 may be nodified in such a way that the

Vao buRfeR¥ops S i nterior to the lunmen of the gui dePHF)ﬁ??fmmosm
and depl oys the inplant upon ;., distal novenent

100481 o PSR ke Hil G5Plsb e brabs R i of e provil movement at the
BEALUES 38, nsTHieoras Widiew A BEIR MY |
“Then be used to-actuate ?he%éh{&is%lh{?%?ﬁg 'gg?(?fﬁﬁnghﬁhpmmnal clips

orprgelents GAp) ) have relaxetbiithe éurfaic© OB6L dehthouaiefBﬁt)t her
s.,an i. | ant

th {
QU e e e T i -
13&%6113&@1 84. 3PP 3,128 Bhites o6 BB i aé@@er BRalchi 9%[?(‘3431&“1{% cover proximal

1!3“525 |an ant proxi mal and di stal ends,
oiigns 134 dparside mwnmgnpéﬂlemtdmrﬁcbwﬁﬂw T]iwe:over element 380

|| t d
ek S andR i gl St Ko kBB er ) oui de
[0050] 400 B\igeBlGI e watd Reanens! Be dBsclided ¥ston th BhicBdh &hpMnt or stent 371 is

anded configuration (as illustrated in Figure 4).
?Wgal??ﬁdalpaﬁmﬂ%ﬁ%éﬂmﬂ% dehyey guide 378 painkspring dinyS74 mommally and

f d ta
7oy, SERECRSHSSONEAMTMA Wb AAGH 449 b s
mamben 73Wfanadttlmaor8&79a€ byadntd ranoee B0 Zligy F75¢ prﬁﬁﬁ?ﬁﬁllﬁﬁnd to release
rom

19) 406, th d
capflgnd Pt 37T P it ohndoRedation. arsc T5rand AT e gemafion or
refHabd] @eriAN mt&rlﬂﬁ'r t@ tHi/f: oifd 1%@&139193 8 B &m0 \xrlﬁttcfﬂéttgl&?de member.

delivery guid Stent detachnent occurs
Theesyistgin ﬂ@sﬂnmﬁlgg@s &(heSGubml 36: meybe nselG cﬁehvcma\tﬂm;cr of implants in

= SsBb il Hpihy NP oot cihehs. 277 iR i Of geide member 373
aftend eliiddy, tﬁ@i’tﬁ@éﬂ&@@' i¥ ableto blE: ﬁa%ﬁﬁ& sitPOS bhitlO thel®aME T here the

readjqust ment after detachnment of the stent proxinma
clipa @75+ e revideskprivayo beplanteiydsleploymedt, doivorto tud distalig I asite on the

B T S LT S——

suah asthidRapbeugdne daplby, ilRaequdntiaNMfatiicn, SABHERLESERS St the like
s t he’ Ilver gui de 400, e.g., stai nl ess steel or

QHE@PI aﬂﬁh?fj gmdﬁynel&bﬂy will typically have a

Teastr len . b
10051] for Qi:h?_ge }aﬁ{%ﬁ e nﬁﬁ%?g G 1b?gT %} ease hjle‘lf"h%’S 3?3?15‘? 4arF spring-
bigged mgﬂl@@@ﬁﬁnmuhiﬁﬁm?/c@@ﬂ@%ﬁde ﬂxﬂdﬁeﬂﬁl’zﬁ &Hce B0 are pushed into the
. t t 1
re%)re Eﬁser g'e %%8? %su ﬁetga 133,6‘%'1 %5,5 oa @ﬂ%g% cl?gs r%{]am the self
expRifihORERtIr Qﬁglaﬁ r o ﬁlﬁfﬁ&é b %.u&f m@mﬁ& 5. EcRof clips 375, 377 are

delivery guid In a resse
- shewnfil ghis veriation to b&lve:a‘mek mdnﬁiersaﬁ‘ffe 38@ ént et tehmpleeB71; often

== gt RS 70 S Blipigitadne At Ton ol (b igpant 371 s

shbwahes) in thickness) with an outside dianeter ranging
from about 0.025 cmto about 0.139 crn (0.010 inches
[0052] to obvihovs.inFie. i3hahws)atoniy¥ds pethel distfivaomhbebuldr §2fce of guide

xm&h@e1t393 %R&f”t contac%s s proximal end of clip 375: Further distal movement of actuator

379 urges clip 375 into lumen 381 thereby rotating horn 387 out of cooperating receptacle area
in implant 371.

[0053] Fig. 3G, shows the results of such movement after clip 375 has completed its springed

closure within lomen 381. As shown in that Figure, the proximal end of irplant 371 has
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(0.010 inches to about 0.020 inches), and nore usually
still fromabout 0.025 cmto about 0.035 cm (0.010

wOGhRRsidsabout 0.014 inches). Dependi ng on SuGirrrs2004/008909
factors as degree of flexi b|||ty or duromater

e%égg‘iﬁ{ %eﬂdq ﬁ%gleey di@?q%gqf leasg;{ b Var | o Jp‘é‘ S oioud to distal clip 377.
Thisakht-85&n ﬁn%ﬁkonaaﬂﬁkm@ et:idltnﬁﬁh%@ cﬁ’lthé’ dplBlt iFAQAkd. Fig. 3G3

various  polymers, suc as pof yvi nyl chl or
Sw’%ﬁb@ replibner addatiopeat ﬂlﬁﬂ%ﬂﬂv@m&ﬂﬁﬁtﬁh&h@t &79 anidl it contacts distal clip 377

bt Fin 5T in frooolisbeed P Sed iy oayas Hintaog o of implant 371 to

s&l&‘lb d%tmﬁioséﬁtré‘éu%ﬁtrs%yt' c delivery joints are
to deploy an inplant 502, such as a stent.

{00541 [ 0065]8 e Sb@‘@ﬂ:ﬂlﬁbglydﬂ werlbbi Vg fieei fmplanhdTinisisbowen in its self

et oPddedSner Mot s GobalGyiog PRRERE 3o ootator 79 is siuated

WRAEOmQL&lt 891 MBd &aid BngPIR coisd \ﬁﬂgﬁ%kﬁhﬁ' diiy 378 i3t bRl &lip 377.
devi ce using an electrol yticall achable joint is

AcByatpr 39 Teibge able e eontiane ﬂ@@iﬂ)’é‘) aEQﬁbgll’ onpdant contaidrg Hie positioned in a
@&%@{% Giee %C@lr %gzde%& [{Jbe? Gugl i el mi Detachable Coil (or

us pate stoDr GQugli el m describe

[OOSS] t he Theaieyhalical kariatid. shbRO &l Figs| TG SERNBE; mbf®e modified in such a way
ctrolytically erodible joint js a section of an _
’GtaP'i“é iscinieior fo PRAemeof e guidssnaBbaand deploys Beigplantupon (-

dgﬁiti AlolvEGerehd Qétuf[ég&a%r pﬂ%ﬁﬁn(%:% adn P 4A1E Y LR P her, room—malung”

oxI des when expose an a ous envi ronment
. padvisiing L(Dmf@mfeﬂ anthabetmytoanThd scheatdif areh aiiytrbgameﬁ@hpmﬁfbhld then be used

t hat i ther electroly ically erode by ionic -
't%?@%ffffﬁﬁ ﬁ“ﬂ B D&t mRTa sl Eap aprffsa d&F“edperhaps |

0056] el ectd pghemirgly | S
100561 oxi desﬂgr sal %g aﬁa@éx&églfz %ﬁtgﬁgegeggﬁl el%gjl nt %%gﬁemzim mn Fig.
4) sitkhgloe GUviy guidad® et orahora aﬁﬁdﬁnerdlaamsﬁ-@? postianed, e.g., at the

TR A 7 D Bl B el R4, Boprispo-evilly o the

delipp} Yuilidh 100 EhsthIRSRA RN IWES R 4RI Bhd é@érﬁt405 @fsecured to the

into the ionic anatomcal fluid surroundin the site
- delvepeguide4f@when e atachmens agny 492 a5¢ lélae@qhﬂ jdehwmﬁ@;h@@:ﬁguraﬁon (as

- IREIERE O 8 BR e et DB e s BT PR e a0z g o
B coropgssad coi®eirafict asHodides Mistllly- ovled Bfedeliviiht duid 0, in the direction of

background Fl ure 5A shows a device having several
ﬂ}e@irqqpvs chigeny arms;408 argieampaescer binisdubular member 406, they are (

TR T SN TR .

o rebdsing thehaéntm frean thedliocyaiuidadio. @tdnihl&t&hﬁﬁh&ﬁbcbfsﬁn a serial
‘ ﬁlnt 859 Mé 0041087006 _PCT/ US2004/ 008909 t hat
| fJﬁ 108 as aRGEPEH Y 0oF moveEd distallyn Bt C%q*ﬁcéﬂqeﬁb?féh? stent proximal

BRI L S TR, S8R, v e
povii@srefoires mgijuttmeht/\&ﬁm: detashrhenttolfiitlss stmtrpra:tmmh ersd, itletestent may be
‘ -rqpﬁﬂF ag;ﬁdt;g%a;; nﬁ{afggt%mg fhe sliger}l% &stall eng dInf gneer \(reakl%tlglgl ﬂ(:)lgv tu%rxll‘far member is a
balloon catheter.
- [6057} The attachment arms 402 are generally made from the same materials as the delivery
guide 400, e.g., stainless steel or nickel-titanium alloy, and will typically have a length,
thickness, shape, and flexibility appropriate for its intended mechanism of release.” The distal |
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expand. The coils may cdnprise (if electrically
connected to the erodible joint) a netal that is

Woabh@loshdsst he Mendel ev El ectronotive Series thglpySernesoosogs
the conposition at the electrolytic joint or the

C‘%Jh@t conprise a polynmer_ that may be bio-erodible
g ‘ﬁ%@@&ﬁmpﬂ 2y mayhe ofany diesighi  lnpg sy eeas moreof them, when

. . []s 6 ' ' . | ' il f
RS Al T AL Ly o i
iroé cerhprevaxdiconfgrativhy eléages thiat €8nd 6@, pordbirorh ik debiRBy guide.

t hroygh the adjacent holes (524, 526, 528) and fill
- [0058] { pe it é‘éb‘\iiftnwrfg?e@ may b adhincyaliedtus (@2 a PPPIPRmeted: 8.005 cm (0.002

iﬂdﬁg@ & Bﬂélﬁ{e@j l\ﬁﬁluarﬁlg % égééﬁit&%é&?rtﬁ%éﬁ ﬁ?}%ﬁ{fﬁﬂ% ofsa(ﬁﬂ t& %bout 0.139 ¢m

the’joints w € region o

(2.6 mehesgs eboytdi 496, in@es) nadre upwllyt fora B0 dm fohdout 0.05 em
' a i,s ,released. [.0065) Although release from-
QB RRre 6 a0 STEDGHcrehognd Incemesdg oo fracbP S8hem to sbout
01038 a0 11088 ched LM oHES B 4 :Ei_ﬁﬁil_es)q ?@%ﬁ&ﬁﬁtonfs[la{ri}a@tors as degree of

C
delivery guide is not so [imte anot her

flguibiliay pofurorister respuised, they mey dememfetfoon eridslnatals yr metal alloys,

. QM . . iti l .1 he | h of th
e, B 0 Sglen T 05 o e AR st A effomgmions
péliyfiesd, shdilsaial ShlofRE,Holirhdbsd, blﬁ%@%gg%@iﬁﬂﬁla‘m, and

rel eased, the additional "attachnments m

PolyHSHEABent | y rel eased until detachment at the

; | 1 h I | . .
10059 P O e PR B SRR S e E e AR Bgtem 500 i which

LY
APE

[0062] ' a cuPhoerodibieint 504 SiivACieriBai 50 e Bib aftal 8f b 5iz0f dikh&ter, etc. that

- abentter of dattraitiodeliposijbinenie @iséditd dEpUyadn |

, : ), BB S02, such as a stent.
[006% g]ltegs 5D and 5E show in nore detail, the .
conponefesTeitiadelBraciorss shavwn hese ke a¢ 494 iraljighe 5 eumwell known as

. céﬂﬁo’ﬁhgl%-d%ﬁ\férggoiﬁ@% %ce?rt{e]%iin[t gg%s'a%ccﬁlsﬁ té’oh&g{)iég %urch commercially

actuated jol usi n e or softena
amllab]réﬁmlubmgsggﬁmayﬁmlm deit{tc@ﬁﬁ_ IEJj%igi:t3 g.-sogibz,smgga IHe€apentics, a
i,nsul at ed r th ins tiqan and conductor =
g3t BoloR S RBRGR Lo ate BORLRE HSeSHE AR (PF-GDC™.
Nuhiefout pteais toMr. GG feserBe HE: A £iQ ube secur ed '
into the delivery guide wall 520 , €.g., an epoxy

[0061] 527, Ingsseticectha alervalytrallycwpdibket joing idxasedtion of aelparieiicircuit that is

2 ing the wire 524 to.the surface of guide.
kT RbEb0P P8 el BibfrioR et o fos iy By e St wiem erposed 1o
esEeds eltvivoninel @B, aAimials AxRandindNedieauasichi\e“non-noble” that i
a1$ qgﬁr,err‘aer:t band S(grgt aonHTt he delivery guidollge3 52%1?ﬁtgs00%0§|mble thatis
Wﬁfa.fhes Hleskiohilcadlysrode barionigrdissolwioninto anramagomiies fluid or, perhaps,

AR RLARRNT kO TOR ARk kg0 SRR oo a3 o it i

ot ge t hat. changes form or viscosity upon application
ergg S aé’{ﬁ'yr‘@]i‘ﬁn_ Y @r{eﬁéls jagp],;ﬁd_ to]igSuyigfed iy O i'la]«?,pu;rh@t_ flow is from a power
s%?@-ﬂﬁmoﬁgﬁéu‘fat&fwﬁg @gw%rb%ge J%?rﬂ%ﬁt inf§ thqu%g rﬁﬁ%{niicléf ﬁw@ Surrounding

I nt foduction 0 terial such as ca

- thehite podeymeated; andibakity e retisn dleciodessifued berhdE} on the patient’s skin and

2004/.087006 PCT/ US2004/ 008909
then gack to ﬂ(l)e power supp?y.. '%he current flows through the circuit so long.as the joint 504

exists.

| [0063]. .. With that background, Figure SA shows a device having several joints (504, 508, 510,

512) that each may be independently severed to. controllably deploy the implant 502.. Implant
502 is shown having coils (514, 5 16). that are terminated at each end by an erodible joint and _
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pol ynmer changes its shape, form or phase, the

i npl ant. expands-to the desired form about the

wohads7ansl de member 520 again, the wire nay bep ?2004,008909
in place with an adhesive 527 if so desired. [O%@g
Although the fi gures show w res and. other remnants

oo s SPUAARE Ao BB i s A 02 Bofbe Satta s delvery member
TR, IO, 5SSl oo i s
qutlcml”saﬁe tlithyn thielinphaat on ‘fuinecil’t asithereby titowkiieinplde pody itself to

are ced., [ 00701 Ano r var ation of the invention
Firgh TRE Sils ey comprRn st Gesta, sPaeciag s eHode foig) a metal hat i

hi gl‘ﬁé@fﬁtﬂn@ M&ﬂﬁle@ @fect@t{?r&oﬁ% QLHE thaf! fsstﬁ b&ﬁgo%% Clt :me ié._léctrolytlc joint or

optionall'y set in the packagi ng as
thegeods thayewerirised polynien thd maydmt‘tao-lerd[ddblem ncﬁtO 07 1] In

00641 5030 6 fhodzech siipbRons Gareins fhabine gl 4c 1) mantein the low profile
of BRfimGLHnA 50D BurdiOft] Fe/aE elavmé 81a288dnt oF OGRS w&ﬁach§e wires (506,

SE@OVI ded over and around the "stent. A "core wre'

&d 8hetQithrogeln dmadjwemml(é% Sa6cHBend Mttt holes Wl’fh €.g., an epoxy
togﬁdgg ﬁ in Pf@%&%@@?&%ﬁéﬁ%&ngﬁ\ﬂpﬁm o, 5,2 (?I@Eegg}?gf t%e 13/1nts will

rdiedse theakn;ﬁmmn a2 rdibk ONbe ) lcied Q41RET Wh&Sall jkitd Are eroded, the mplant is

further, the "wire" may be a hybrid structure
rsed of a netal and a polyneric material (e.g. e

I
[0065] Vect kﬁpﬂy%h %ﬁ’&%é EQ%OMEE Ond. gtsga;a g%tg oyf rrt%r Eﬁﬁgltsa}: %%n ofﬁ;‘e mmplants has

bwmch:smig@dbéetac}ﬁmérﬁ fent a delbﬂé&dglﬁd@is Aot ke iefites. It @ittBer variation, the
ot her  form however, it is generally

n_so
Stﬁ%ttls ﬁ%@q%s@/t nﬁyer:*rg@ldﬁ@ﬁ PROPT BPTepRSEigRS 2lpeg the length of the stent, in

S8 R P ) SIS e o
‘ 1al¢asﬁ€hyh¢3%d(hpdmaﬂ aﬁaﬂnehtsabd;ebe mdapnnﬂeﬁlﬁetﬂasﬂcblntil Wefathment at the

the stent

PG RGPl FULTIGRR e TP aal GO IY SRR AB Y guide. Seralrelease may
pleiviRelttBSontidD8f ﬁ&kﬁ%ﬁéﬁ%ﬁ@&%r‘g&n&men provided as a
tubul ar nenber) Wl pol ynmeric material, such as
- [0866] -pol thﬁSd@D@md ﬁE‘Bhomnvamw deteihghe h@aptbnelmtsﬁfcanmlﬁclttsbrnc joint (as may be

B B ot R 10Gnd Rlor ety e el By b S g ggiatlc or

sﬁ&ﬁ@b{&%@ﬁoﬁ@{s@wﬂlﬁgﬁ&q@PlM haV| ng a thin wall. The
hypot ube_may specificallybe hypoderm c needl e tubing.

- [0067] - Al t eFigabDisbloys the insalatdsdevine 62diwith innddtivad23 eadlcenductor 525. The -

elg%{gdlytgc Jsoshli'tc istﬁiss atlsﬁ)rs?nﬁ{vg.e?ﬁl Elés. \'?%}aagllgﬂ %gi’%éeg%\? ds IS-lil(HRgl fo'be secured into

- therleBrérglguitif will HZ0 by)e.dyaipale saRyanketefRtiab bi Sooperative band or
polymsrlc or..a t%q? rid of nmetal lic and pol yneri Cc or

cEBpsat 31 heldmeithe witp §a4 t thrsurfaesniraidn membert20m9elzo shown. After
{

il L

oxSﬂ:@rdehve:g'rg‘mMM| on is generally desired in that (at :

Ieas{: é ge di st al end) the sheath restraining the
st enti& aF SBEWE f SERIHR 2R iRRebtS the JoBH SPBIFiSeH adthemegplastic adhesive or

s}ﬁgE @ﬁdﬁ%kn% g@m&‘%m ShbRENAUHY En G B A LAPRIRA Leup or other

nte
receptacle 533. The adhesive is of the type that changes form or viscosity upon application of

[0068] -

- current to the joint. In this variation, the thermoplastic is rendered conductive; but résistive, by

mtroduction of material such as carbon black into the polymeric adhesive. As soon as the
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17 WD 2004/ 087006 PCT/ 1JS2004/ 008909 [0074] Delivery

gui de 1000 will typically have an atraumatic tip 1010.
J@b&ufoﬁ%&lre together with having the stent gg?ﬂ%&mwoww
. be set over an integral core wire (thereby sta

the sane and offerlng t he potentlal to capture the
PUYRRE Cheneesgishants 0. OF Phasspths émplashexrandstodhe destpdfoam about the

e
LRI iOESRE O L B 00D LA R BogBi 7 oo
desired.) , d| stinguishes this enbodl ment of the present
| nve tb‘agct urally and functionally froma basic

shea BRPS £/ vaRps erhGpT TERB2RMN Qf the jgiads rgipnajning exterior to
thel eS8 1de ke ﬁ@ and FheBEL HORn &J&%&&{ﬁeﬁrhe%é’ R8s ?ésmable that

syste can not made as snm as t enbodr nen :
thefe ndibe pitesehin such/e mialy disat (Heyr wil desanhofissats ineagtich figey are placed.

cl earance require ntsfor th ui,d Wi r umen). - . . -
90701 £ 067G TGP G AmYATPR iR SPETED Evi  GrrNokP G it variation of the
inbBRIR (bﬁa@‘ﬂﬂh@o&&%‘f&eﬁ\&ﬁlﬁd nRfidydi H}[Q:; a n#f $tah the packagmo as also

atraumatic tip and a sheath to'res the stent,” &
Sh@i“@lhpflg:dﬁtﬂnéﬁ@@ba@m frthecdes#al bdewi very solution is

10071). P beltfSeaft BleC o Bl ¥ s erivry euidl metiiel 18P0 e stent 1002 held in o
 cdliapéddGonfgahfi G L£odrk RidN®oa. ﬁ%@ﬁtﬁ 1086 id Iﬁ@ﬁde@bvérfaﬁd around the

distal end). Yet another way of describing th
SteFh del{ BN e asysed herpgmgensral y§0mn§%sya CRmOR melt@sc member.

%ﬁg&?ﬁeg’?@ﬁz{%bé& edmni' '0% g:mreat n%g With a lubricious

I NC es a

mefefiblcsach as/FEFBONG) Iﬁitolthbrﬁvlsla Q-Eﬂl (ﬂxﬁier Fthe MyvaRY may be a hybrid structure
er.sp in this system _the caore nenber and_any

. oinRE ot et g %a@lbﬂwcdwgﬁlé%guV%%ra’é%e‘SHﬁcszéW ayin, ete) or
cdulfsité ﬁla?e{nal’@ n liind attﬁ%&%@@f}r&ep esﬁlhf LE 24 filament,

Accor di ngly,
burdlanfafﬂhtaeutsx, cable grilpscaxdria lkbiye athér fdxhn,l howeeei piiigenasily not hollow.

100721 ¥ el r%?%s%e%ﬁﬁ%é%s@%i?u{% o33t iney S fortdyed e i or only

bRYIE RlPafk] ShQWirclddcE ¢ d
T ] e ® bt sk ey ORI It dtbise ¢ lurality of

- mpnheririneay Qihersfpﬁelht;gare'ﬂdb@aw(la@ thelstamn jo laild ac hasthatidt i@ a collapsed
e dist al d t he
prp B i knlibiel, B el eptriely S g gigs & pRBler Pempep gl be

polpderi@hatahid8lich akpoBletidecCPRE! HH%{fé}nﬁhctsHSatﬁ %éﬁrscompnse hypotube.
and/ or_sol der are often ‘gl atinumall oy or anot

“Thaetubgagudnpatubingslas refermed tor kassin mprangykmall dmdtarivhiog in the size

B ) Rl B LT, 5 9BS1 88 gt o

hyﬁ)odertrhen@dd[@m&mgl Altdrutbely, 19881 K Wourkir Uriigb@bsie tubing, such as
or dip-coating with a polymer may

Pf%WﬂF%gié ésaliidntgs &oe X A4HT ethelt%e o wilthdhe Vit b pdigenssed above, the
T e —

poﬂmyeﬂneomwf]_jogll&hnafenahr ved the latter configur atl on

0ssi.bly assisting in. diyectin r steering the
- [0073] .. gel i L O@g;qglé etsge%é 108% t{l%répre m%m%er/wxrc may ge stepped down in size to

form a recessed stent receiving area 1008 as shown. Such a configuration is generally desired

~ [0069]

- in that (at least at the distal end), the sheath restraining the stent can be straight-gauge or

- constant diameter material. However, alternative configurations are contemplated. - .-
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[0074)

i ntravascul ar site or other treatnent |ocation. 18 WD
2004/ 087006 PCT/ US2004/ 008909 [0078] Wil e nany of

WS oldzesogvari ations of the invention may not rgeEBo1/008909
an atraumatic tip (even though it is often highly

advant ageous), such a structure is required of the

del i Pelveryguirte 1000501l typically diave areptrayvantisrtin H O dihis festyre, together

device 9 4 | r Ly ' .
w555 GRe e SRR R eyl Rl Bl AP heltb ¥aliime the same and
offyridpothd ipogentiaty cipthfe thamenitay bothrgdwhet) stdDdeBiions 042 or along at least

m ght ?,_e a one-handed or a two-handed operatj on.
a l@%ﬁ?iﬂé’l ity lengith By am UpderlyingeTREMbET RateTheepplimerY tathe stent

; i . it .

pL 27 Ol 6 EALABEL L el U008y Sy
feictibrenl [ydfiors artasiehedtivaddnishattpparsystym beosnihhioyded ovéma discrete

additiop, other formfactors for the handle may he - . .
g@fg%‘&r%dﬂl 3eleiition. &2 hﬁ%nwf{%ﬁ@mﬁ k& Befbe laech@m Sﬂ@ﬁ as this embodiment

- | | ' ' f ; o
otﬁﬂg@??e%entgﬁ{?&{tﬁah a(%oé LRS3 o%i L ﬁ%%iegfgé\‘eﬁ’lb I&{:/qeukﬁ%rrﬁﬁﬁ 6 the Guidewire

[0075]

. 1022 tofacilitate renoval o

[0076]

| (00771

acilitate ing an mnimz ry system
hufiepl).odgenment or position loss in the case of dropping

t he sane. .[0080]. However, configured, the .handl e ma .l | )
ol BAST R HOHALC SR MBS Y Erare R feinding  distl
aPM SRR N, $HREIUE SSktrinf @1@@%@? hﬁﬁ giﬁ&%glé%g PRI icient delivery
e “handie from a

sqintand iw@rovidedyt biated 2theofise, e drdivieregyids yehstantiallncansistsof a core

the i.nterf i . will be.l bl it .
St Vs EhE e S et asr RS a0, Yetanoter
whg of BéseSbin@Ithidi eafodRgnA 8f thbenRaneh & thrsayttna hdehd #RF¥ble member

ui de, Once acconplished, it will be possible to

nagrgdisteole the sheathandeosmmenen orgjt it insludgs pdigldy dewmbhtad efficacious
aﬁﬂ%ﬁ%r systenm s proximal end, allow ng the R

conbl nation to serve as an "exchange | ength”

-gui dBwini eny phepeitye fia @it st Mige corb anghbg-atd bnt &iep or other stent-

bal | oon cat heter_ or perform ng anot her procedure. )
holdmg frafpres are fixed ach thap relaiyy niyesneng Rettigay empis gohpossible.
Ak mel ) DB o SEAK 26k Rebibitbitnd, Phe B S bnltIE o) ¢ Figkimally and, thus,
expundy astbx sSHEGAR isamthovakfromitsiode | nner trays 1054, 1056

of | dPE OSBRI Gl S EUT e VBT G A T Fig. 10 (or

S8ty DNddUh Bkihef variatittl bP e ipRBibAY, 1488y SRfipA& 10Nl o coil
I}t hersei n. Such i‘ﬁgtructi ons may lg)(r’a\lpr?)nt&ggppro uct I%%gpnngwls

(asishotwe) gitacheditoca iapered mire sedtion. wittardistabeiethe ceiddpicelly terminate with

il MG RRGP P 00 ot SEb “Phvetbon o oy soder are

oftén HaEnsH RIIBG or BRMh &SR SPHALEO MmatdFRl hodebRgY, thi AB8 ket to which the
for the delivery systens in Fig. 11A-11C it offers

cejlsrase ataoked aay e teperedh bubstesd DAE biaperedddn pddifign, sitsmeimconstructions
fe Fi.g. 10. The pripary.di.fference.j.s that in.thj . _
it Aol e ROSTHG Vi i IR I b - <elines i g polymer may
be emfal'toga&.?m e éf}ﬁunpil@ tHedtaumati®ap hegreoddiriteheholddd@ntalum-loaded 35
construction o )

- durometer Pebax™ tip. However constructed, the atraumatic tip may be straight or-curved; the

latter configuration possibly assisting in directing or steering the delivery guide to a desired

intravascular site or other treatment location.
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t he devices, may otherw se be identical. [0083] In
this regard, Fig. 11A shows the distal end of a core

Wb ER.1AhdR@s and. 1100" . Both wires are shown tap?f:*rfﬂ]@zdu?f{)os909
sections 1106 from a | arger di ameter proximal section

1102 to a smaller stent-carrying section 1104. Wre
{0078]  1100Whilasaned theenthexrvetiatians od dag mqummam@amm@n@ﬂamam tip

(e%% %&éﬁ) R# 9 JD%T%L]P%/ a@fﬁ%%%ésl) O g%%n@?ﬂgee 181; % R delivery guide

ad)ev ICﬁﬁthe\bﬂ{e@ efdof &P ﬁéh\ﬂelﬁ&zmﬁe awhmnﬂ%dld IOlmis’pﬂéﬁzrably provided.
red to decrease the overall thickness of the sten

~ [0079] c ar r%lﬁm’-@e 1Q¥cisiagdapterhier rfating anfaetiondwdiolding bedinl 16, and tummg wheel
ICBI‘Sd%rhlg gteﬁgﬁ% E\égg Pi&f{e& lFh ?‘% h%&éﬁ (ﬁieﬂtf aﬁf%gﬂ% oﬂ%er handle designs

roxi ma carry ng sec

ard dditemplabddo ok €ill raAge shewiprockhactuatom filidding skddrd, e dthexf rotating
connect ed t o the core wire. Yet, it could be provid
mP%SéB?leEI spllersopering n ethenaxs netma o ﬁlywrh@ar éaﬁmpleyed In

adéigé Sth%f’ go%aln?%%r f8|£ gltegilancéltg Bérha’sﬁ% %%ﬁfe?.g Fx:algmpis% R udf pen-like and
mkdﬂqed»habasn Cenenbytlesbullit dystetr wilhet prefaroidl to faqilitite banding and
m[5$085 | 11C, ({ghe assenbly qf Fig. 11B %g .
. qigérég.ﬁ digledgement Qr oS 035dp ghq' sg of dropping the same.
[oosoy coll H@&@%rcwﬁﬁg%&aﬁlb ﬁ&tﬁymta?hh&ﬁab &RM&%@@ ad SR Jn addition, the

carrying at |east one bal | oon. all oon 1120 of
haptke Sofaheneethewm igcladrswwrennyitae Hxﬂerf&a@meber 1892 tmfgcilitate removal of the

b s f i o s PR oF R SO sy gy df v agg the interface picce

witehd 1@@1%1@,- wlhth r&?e@trﬂ@ ﬂﬁrtioﬁy a¥d be’fbﬂa@l@ﬂn&lﬁﬂesﬁﬁfeﬁféﬂ Fdagires for
predi | at ati on n the alternative, it may si

|
digepaagipg thefadl frem she dﬁlivemguafiﬁ éﬁmee@@é@m@hw it Fveibmos%le to

at%l@h any, o%?‘;i%e%o%d%&tlmlégﬁl E’?}? ?revflg 0}1)&? %‘3 vlel)éft &%teﬁf‘sgﬁﬁ‘s%)ﬁ%l end,

alRﬂsdn@ﬂ%‘boﬁfbuﬁ‘a’ﬁOh% 8drveldsldn ‘%bx&l@dﬁr%eﬂél%ﬂﬁ @ndewi, therébydheilitating
a syste stent rel ease nay be aciﬁlﬁ npli1shed in the
BP

g therbajlaqn eatheterpy He#e@wgraa? R Aismatively the wire
1n5§1§?5_§§{g ég %ﬁ}”?,ltnpe stent, the system enables one . .
to

or go t separate ball oon catheter and
[0081] st enkackagihip 165 fexyay efithe délivery siystomy (10i0s ete.) may include one or more of

o G 05 P4 OB GLBRTEN S Dot OoR DR RE TR oo Elngs s s
culstol®ry i Mﬁmg%l"dﬁﬁ%ﬂﬁlprﬁﬁﬁspﬁﬁdgﬁ bfér‘k%’éyatﬁu 688 ubsS Naturally,

shown” i n° Fi g3 n each of a nunber of
inglinfctions fir waaan be resided Bleraer fudyisemations mthyade printed product 1058 or

S8 1 SRR B PR S B ug BB gD meci. The
inbiSectidhs thake8dhdd Rbvidlon 361 badR: dpfekAtbinFithe ABfQE BEAELs and/or
electrolytlclly corroding, etc.) latching or Iocklng

g}’as in the other wvariations of the.-invention.”
” [OO ZA and, 128 show.qf  firstof fh P N
[00S2] - % gor t%%de xRy @ﬁ%en:gt]ﬂz'hg Vilalt% I : ffgrfs %%g.%ﬁnﬂanty to the sheath
: bds&ll&élive@ﬁ sydkay ef Figeld. V"emyprgﬂaﬁailﬁfa&ac@rseﬁﬁrm iy case, the “sheath”
includes an atraumatic tip 1202. A bodg/
holding the stent inn a collapsed configuration is, in fact, a a]loon catheter. The construction of
- the devices, may otherwise beidentical.
[0083] In this regard, Fig. 11A shows the distal end of a core wire 1100 and 1100°. - Both wires
are shown tapering in sections 1106 from a larger diameter proximal section 1102 to a smaller

stent-carrying section 1104. Wire 1100° includes yet another taper 1108 to accommodate a .
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shaft 1204 of the device in the formof a tube or

sl eeve includes hooks 1206 at a distal end. The body
vadhaoeously made of hypotubing in order tg-rwus2004/008909

_nanu?acture t he hooks integral thereto. [0089]

Conpl ementary hooks 1206' are fornmed distal thereto

caldipsippas Sh@vrbyl gr Idawelamdmgmshe Hookbthe do@ce, veaye be taper 1108 is

PB?‘H@‘E%'ES%E! &%tﬁ f n%e\g}éetag? g[%yitﬁ:fg%cﬁ% 8? {iﬁ éf{egt/ (I:z%gg ne ‘section and

pbmm@ @Estﬂltﬂﬁeﬂbqﬂ Baleafrahices e cRhefehipERsi oned with
a prong 1212 and recess 1214 suited for rece|gt of a

~ [0084] st entProgigméthibe stentcesapineasation yloélelts agtop2d 1or blocker. As shown, this

S T M -

saelt bepsgtinding hevibairesh fRlheietber @¢ HidRdreaaxhg iietaps of section
shown in Fi &@t 12B. Additionally, or alternatively

ltlﬂﬁ)stfmgst#é oD §1 Khis s %wwzéﬁdda cem%wm&eﬁ&wa?M coil tip 1110.

' '{0085] bﬁo\jﬂrﬂ?m dc, h%%ﬁ%}):@?ﬁﬁg' £As %)Svﬁerp %og(%soF g%faaétérﬁ'ins held in a

chbRgpsed catfgushteo byrlﬁilleaus edthéthe] HRsdaetyingedt least e balloon. The balloon
fI‘IC%IOﬂ %etween the stenpt__and ho‘i‘%& to _hold._the

142R At thepaiets & snen wikded Baweyd: dugng deji V@ﬁ'f@%wébobmusly not be

R S R S R 2?‘2%2‘?%%‘3%@%&% the primary
baadiefoe Bffﬁbt@g;ﬁs@lataﬁoanﬁn theel abtagmtive, it mey simylly bheseddpr postdilatation £
r.el eas g {}e t ensi on and/or torque holding the stent
of AN FfP aé’ f5%Psed profile.  [0091] Wile the system of

[ooss] Fi gs In11.839\cﬁédsté@tgelbﬁeS*ﬂlttﬁﬂcilgfbé@f?eckéd Mﬂ(ﬁgwﬁag%@&lﬂleter body
in sinple tension, by twi'sting alone, or by

18 32iiilea distal oid 129494 catbeties 11 ¥hdears theatansn Woth atunh a system, stent release

i nvention 13A 13B is eci f.i cal
e pli SR szt B 07 S 0o By B Pork S BAE feafift Hoto the restraint
f6:10thb @ledlt, Mrsfeﬁ}ﬁcﬁb%@ one ldfobdd He\ias bﬂeb&ﬁtle allbbﬁ’ cathetel and stent
invention, a delivery quide 1300, again,

dsheary sEBEmS| A miesma thia ceriolidation ensedze zhe number of steps required to
dvant ly,
RIBER PiSouR bl gpbgdolho S50 2050001 U

[0087] Howe st anbthed dless of deliadry gaidediswhown i Figs. 1283 MBNTh &3’333 of a number of
‘ db&t her than providing radially-oriented hooks radi al
?f%ﬁt‘@%b’% Hegadrliversygiens petdd rdpdlyfigandsble progthesis (Such as a stent) in

' a.%n_rotﬁ t e y%glta u{)efot[]%?g‘geﬂdﬁgbthg‘%ﬁﬁg (t@fha:l% ar etdg h%gﬁn% Gtinging,

‘ 'dﬁaﬁimmmgtemtﬁblyucbjn oeedding ewd. X latchingi mgocki@ﬁemb&@%fm ths other
1} g& 13B, the graspers (ranging in number

"P?‘Bthqn&tol VeHE. per side to very many - acting |ike

| [0088] teet o Capk %@1%%19&9 bfﬁﬁ@%ﬁ&b&é’d&ﬁ&@eﬁs%&%e éﬁé variations of the

havi ng"keys 1314 "sized to fit within grasper s
i&héon Aoy dtlieme gmx-:lb dRe0 pl&f&i’ﬂé}’l indhgles eh krpssdiotip H202. A body or

- shB 10 Fhfos et B e e of Arnantifrindks 206 at o dital end.

THeMHPRY advantageously made of hypotubing in order to manufacture the hooks integral
thereto. - L

e

[0089] Complementary hooks 1206 are formed distal thereto and supported by core member
1208. Hooks 1206’ may be formed in connection with a ring 1210 or be provided otherwise.
In any case, the hooks (numbering at 1éast two per side to balance forces) are dimensioned with

~ aprong 1212 and recess 1214 suited for receipt of a stent. Together a complementary set of .
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be pl aced under tension as indicated - pushing the
core wire forward relative to the hypotube (or vice
wieMsohaturally, release will be effected upgh, S2004/608909
rem)va? of the wind-up and/or pull- down forces. Pn.
whi ch case, the stent will be able to expand and free
hqoks 1%@6/ 52063 tecetvearstait andstret@iis thlyoldlyin afcot aplied form when stretched or

T PR Ry ok dioilin it 128 AR orRliv, sfiermefRel £ g gnode of sten
co@ipi‘esbfbﬁ-oﬂfé@ntio}ﬁﬁ%ﬁb@&ﬁp@yg@uck- type 1400 feature

having a_body 1402 and a plurality of extensions 1404
 [0090]  t herRegeniessTingho eenfigiraion shpwn Wheredhe podksdurebb nyerbangAso as to

. nber,. _ln_a case, ..t he device is .
o e DR i B P oy UL /BE i ot tophg to hotd e
st@ft irplded wherd thedfent M akfullyReretabek Sall, BdsRPEnch Fadtties BetivBen the stent

tﬂ}%@ recedi ng variations of the. invention. [0094]-The -

anii B By be pressanddn EulitredolbrenrWistever Btz oBniiehs i
ooy S0l B SR AT, LN A9 0 AU e

[0091] wi t hWaile 2e 82084188 TOAGNRCIBUSAG{/BOGLBGR hoRligd stent in simple

i ncluyding four stryt ends 1410. \Wen cl osel y-packed as . )
teRHORMTY (P RE SO iacﬁﬁrffﬁnat@ar?é fheperodes, thrayaritign of the invention
. 4 i . . . o -
e Bl o BRSOl st Une g
{:f tolpid drven thediéenal Jarthis vimatidveofdbe¢ vaaidny e delvare gnigladdn@ again,

PR ST R B PR AP 12020 LA EimoR B0V 8F SEEL R
(aﬁi%{.@é?%sgﬁ lﬁrfpptﬁt)&% and AR FidABRhER 1898 @}espr%%rﬁlgﬂ.t Holvever, in the

S€ ing" system [0095] What is nore, )
varigtiemshoym syisge s Asinddp B, mdrey dvn preddingmadiellyredentqd hoaks radially

..sh ' - le drawi i ded
T T v
infepeiy itMTRE hiwitsHe2 dAt d distaBehdDehedl @fd dhetnt fabidatedCidlobandctibn with a ring

shape. That is to say, the stent may be configured so
Idat when it is twisted that its menbers go froma

pre-tw : e r.ai f] at.i :
10092] - B S AN TENRE, Tt PR sERel BUER 180 38 por sice o
- veryhmshy - agiyg e ieath) beptiirearsoafplimehtanidy ehapedstenr 131@lHaxing keys 1314
.S-.curves_or other shape(s). The particular .
sized &e it withyn gasrst slotsel 3d Pe fis magntigaed alzovss 2 stent is collapsed or af Teast held

inféﬁﬁal%s% Sthafdof dﬂié{feiﬁﬁb ﬂﬁ%’tkﬂg Qﬁmﬁ.{e{ tﬁ'p d ¥Btel) {?I addition, the stent:may

facilitating t st ‘'efficien ant packi ng may
bepdacddtuaden terdon drindighted t-gualing the aesivire forwany reluiiked tb thge hypotube
techni ques,.that are well knowin the art. turally,
(oF VG 43 o AR g et e el e o Tab OF iy vncbip andfor pull-
doRECRRIRAR fnidiataMiRtdtdd will bEBBle3S B an@Snd IR ¥R %Lk 1314 from slots
with respect to the variation of the invention shown

- 1314 byiway. ofradaberxgpadsi®rLmay be applied to the other
.{0093] ;/\?Mr ié:?tﬁi[ngﬂ{lﬁfge% e’\[lé}-ﬁ{\{ig%#t%g @ﬁ:ﬂ%}k}%ﬁg qgﬁ%@t%d% Oineation with Figs. 14A
- andri@par Bigl OB Qhovadla E1Qick-toied 1409 fatuiesaviy ybdWst 110 and a plurality of
extensions 1404 therefrom. The body may be provided by hypotubing or a separate member. |

In any case, the device is preferably configured to ride over a core wire 1406 of a delivery as
with the hook or gasper features in the preceding variations of the invention. -
[0094] The number of extension will depend on the stent 1408 with which the chuck is

designed to interface. As shown in Fig. 14B, a four-extension chuck interfaces neatly with a .

21

-4



[0096] The inplant delivery devices described herewth
may include nmultiple inplants on a single delivery

wWoia/08toofey be used in conjunction wth other pcrus2004/008909
instruments, as seen appropriate, to treat.the target

bt GeiaRedo oo indead b Vsl clohl Tskrbes Srova comismigiaton of

chbpleatRu Sﬁﬁ‘E&f’ﬁ‘S@h@& R AR IS RS fentmey e

heldisiosumttp aznck mhabd:n fhe delBens by thesnbye a]anaehsthe ka}temahve some measure

lf g‘%ﬁ%‘%})’gﬁ g’fﬁt‘gh Mur t&gﬁé‘fizﬂo i %ﬁéggt al 1t can be

&19%5 Rcht 2 sggt@ﬁltoflﬁ%é" Q4Kymqu3f9rrb}§i‘é96nt§'¥ S§EBE <R 1851%%g” system.

% tai ning access to tHe tubular -organ of interest
[0095] ( bl od¥hat spete, the réteglioesyeky is varyj@impae:t yndyeance 168E& quste robust as

S it B St s s B o6 Fufe B0 bt gt pack so cleanty as
| sIﬁﬁMﬁﬂfﬁ&dtvﬁM@d it gy 88 lde¥RidMto @Hé &&v@ﬂ@sh&%@d TR 1599 5ay, the stent may be
angi opl asty performed to | ate. he area of stenosis
CW)%”G’ & ypuhe ‘ﬂB}ﬂ it TFﬁB’lSi@d Ih@blfﬁs wamhers gp 806 2 pre-twigied shapeto a
ui de 602

si:rrﬁ%]%ange% ﬁ%l? o%rgagl he deI I f%ng% §) ac(oEPJétLﬁoléhold—down twist,

nf§be iMRfORE bak emqﬂasma hei@f St-d‘i@v@to@ Rthdr Shapé($)e dhb yarticular
radloopaque mar kers 616 on the delivery guide 612.
ot therigierd 0o degree REPIertaRtt/ Prscirie As rall basliectivednifacilitating the . -

o S5 R SRR iy s gy motein

tevhyiqagmpthat abewell kabwdn by arer Natyiallg, thbee ﬁar@@hﬁpﬁ_@ pehcible to account for
radi oo %guegnarkers The proxj.mal stent end 614 is _

- of prepmmadatedle triplng efibe dient tdtisrugiet dath wapect fogapription of the
Lrg@ﬁﬂu‘}r?éiyomﬁq? ?ig% P#& ahli 4B &1eeg?é( Sﬁ)%h“:? B ('?ilieg Yadi bl %f the invention

depl oyne ter any generated during t
emplgede erquEhe twist tosthewnplantswlaldiyg the satotedo pegbatatioh fué an for
ddlevlvery guide such that it filters debris distal to
the'Stent, but may also be attached to the delivery
gui de_prOX| mal  to the gligRly M¥thdPt h distal and .
proximal to the stent. "I'h_flT'f-“‘ma be of any

[0096] desi ghe implantaleljvery dqvtcesj dwnh@d hexewidle mayreclude multiple implants on a

TP ek PP AR m Y HEEGD i B o EP Pl oS en
bréab |ty tredthBe fargdt @Ite | B Qﬁ\f&m tth&hBARE orghnthM@e:st fsPRcutaneously

&
a shape- nmenory material, g., an alloy of titanium

a‘ﬁfﬁﬁﬁeﬁi g éhe methad pf pecepsing Wllﬂ usuly by derendeonitarl the @natomy of the organ,

» m‘@H{cQj Rl%ngu%lng?e% e%ahgﬁ{bhgtatéywe sﬁ)ng dﬁ%tﬁ% %ﬂet &onéequenﬂy, access

t;
re- I gne e once

byamipaeaicoﬁobf oyunr;goéécmceﬂiaymsoﬁ;ebbgm&ent t he . bal 1 oon
cat heter may be' advanced over the dellvery guide to
[0027]  gnc| Egar qsrﬁ?éx-ﬁﬁ shaw the geneaplynebed phfeatavipgie Biepkusingyay described

SRR ARG cp LU R oAU R L i 0,
a delireeay gm"dé) B0 & lﬂm&ﬂndmgmﬂnmiacted aymsf@ltmomsﬁolaeﬁ tHee:arget site. A
ne or ngi opl asty and/ or_sten

b | ec ng .
%%&é&ﬂw IENERR ‘ﬁ'é‘&‘? ?\aerﬁ%qf%awc@wea%.aaﬁi ﬁaelquarangmplasw
performed to dilate the area of stenosis 604 (Figure 6B). The balloon catheter 606 is then

retracted proximally and the delivery.guide 602 exchanged for a stent delivery device 608
(Figure 6C).. Appropriate placement of the stent is guided by radioopaque markers 616 on the
delivery guide 612. The distal end 610 of the stent is then released from the delivery guide
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[0098]

the present invention. To date, however, significant
difficulty or inpossibility is confronted.in reaching
wiRbkedogoronary arteries 704. 1f a stent and gerusiooweose09
_delivery, systemcould be provided for accessing suc%
1. vessels and_other diffjcult_ anato

ny, . an -
613kt s R stvnd BOSHEY T8Y e e Srsked BY aﬁaﬁy}a&hﬁ,@@a‘mﬂé&f the
ro e SR T ol oA Y R relthel b delivery guide
6lBeal t hcare and :a conconitant narket opportunity in the
o R o S B ot a4 g ey e
geRERRHGhutiNg the RbcddiRtS erHe'tBRE Gl ué&@[}gaga O B vt Suide such

present invention are uniquely sul r a system
thattit f@ters debetraiistalrtallie stens s sy (Adochegiitached wfthe Bedivery guide proximal

KR NI RGE TR YR

. it @ock RSt AacHilRNBb&AintREY WRSANARO Ww iafo'iidl@,rang B 1RAGHease Tharacteristics

mmin dianeter. These vessel S i ncl ude, ut are not

of therfitens delivery pdceobyméeallys theddise indiagket-shapas; ynd ppdy from a shape-
i pal d.smal |, di.agonal s.. Condijt ] :
RSN 1ok (MRS FARTE) B PRI comaines

- wigomntHethallosn tdtBéter @R Sddeploled trieL B SieaiptedIsiaby 663k the balloon

[0099]

~ [00100

chal | enges _which can be addressed with a delivery ,
calhigier sremevet d allpviles plaecnyms o€ e stankethe palioonagster may be advanced
AS Su
oV B AR R I Dl B PSR M SRR Rited (Ve thPBlitoon catheter
filter, @hd dielivisy gﬁiﬂlehﬁay tgfrﬂbepfelﬁmﬁd ;&@m thiedodgur e/s (such as
in enting vul nerahl e aque). 23 WO 2004/08700 )
pm?ll@%s& B0BGED 7 A IR I0? 198 gvRichEaNessels may%e_the subject of
ongl SRS LIRS S5y TR SLRERIRRILE) fi Yokl SRAITRRRILI0y according to
theapresgpp inveatioronTe daiajlbwener sigudivhnndjfiiedtyen depessibility is confronted in

o PR e Ted oGRS e 86 b provided o
aciviap baARRMI VesSIPARY e WitituR Qb o} 8 didiEosd @018 25% percutaneous
However, the teachings herein may bé adapted for _

CORQpATY Rracsdyresioeulde reoierosd with sbelt & syrternx Susitabdtential offers
. _ 02] l.n.any case, features of.the sent e
onPorBaiR: it R cine niERtn BRR e Ry e Gigh) B fRBplrunity in the
redn JPAPLANY $1 Billen URN. gbBét )- with #he fdghdrtenefk dfavaiding loss of income
access or depl oynent configuration, after which, ot he .

angd prdastivigs treateddepl oyed or expanded |

confy ti . f t.raj :
| SO OO0 1008 SO Ted 514 Bt e gt sman
vesseB(thohgh usagfithe eqigect s@itéres i3aiolt Uelited to kih Siettiig X BY “small”

other inplant) may sinply_.be secured to the dell ver)g .
co?Pé‘ﬁE’e‘f‘?S?e&ﬁxétrlé IEIREVestaheRAviRgR Isideiameter ety e?lballﬂ% k-5 or 2 and about
& i ] i 5 . . d | i
s Ry | e 5B U L] 0088 AR prceing
Artepy (RRAMObtuse Mergitd) 60NV and sminll aliagohals e Cohditiges fuchns diffuse

mar.ti nsite to aystenite W ll cause the stent to open).
stenosis and diabetes proﬁuce conditions that represent other access ang del?vcr_v,)r challenges

=

which can be addressed with a delivery system according to the present invention. Other
extended treatment areas addressable with the subject systems include vessel bifurcations,

chronic total occlusions (CTOs), and prevention procedures (such as in stenting vulnerable

plaque).
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[00103]. Wiile sonme might argue that the particul ar

role and optimal usage of self expanding stents has
webodipstgdef i ned, they offer an inherent advard@&g9es1004/608909
over balloon expandable stents. The latter type of

001011 5| SSRuRhER Sirpes BHOSEARE ant i PO APLRRAIE s si20d tents, it may be

prRfetRE e L8 Whioti@idy 9884 SichknQbp ﬁ&lﬁloﬁ k& ﬁﬁ‘i& !pgélz effing restenosis.

barotraumas caused at least in part by oon
pre\sfgub%‘s-umﬁd stenitsnneyl bé cmpkyed\hethe MSQMmV@tJan, The present invention

18\)3'3 ?zggr%:ogégand %ﬁgﬂﬁﬁ# Lo ggsépﬁmiﬂ)téﬁvgp é}ep% &l s herein may be

adubRAtSr FNicHidei (RO B8oExt df@&ﬂocﬂf-é)tiﬁuﬁﬂﬂé QuAt8g
advant ages.- over bal |l oon-expandabl'e nodel s: 1) greater

[00102] accebsany qasee,yfeat@res af ﬁxeairesemnvm approyivied fin osi@sm hold a prosthesis

B T T ML DR R A ——

the égplant AguResROIIFRM ore’bhraied coﬁﬁglﬁ'@bibiﬁ er)ldldo)Wn features may restrain
controlled or "gentle" device depl 0}6 @;“ use with

a steR UnERT eRImPISsavaioreesav hespuRoniTeleasy, Sli‘tf@lgﬁ” eleREe Alternatively,

t
3ot (R SRS imalp i) el FUNSBl OHE defill oS0, whcre some other
- mechadiswesaskd ty opehhike stbady. o @eghing a ﬂ5t)v ofehitict walidey tHefeby allowing a
treat neuravascul ature due t | er crossing
shape, FREPIOrE dgiaesde-gg o yearmia Pﬁ%ﬁ%ﬁ@ﬁ%ﬂm Phfigs change from-

mfickitd o kR8Nl LoRERHESHR 1§ oplifoess! Ul L1 eat ment

. systemto treat [arger vessels vice versa, 7) a
[00103]. decr@dsle somesyigheagootipt ﬂnem:amcutaﬁ“frdb iand) optmlne}msagé of self expanding

. st%rg\éﬁnt%q gggﬁq@”;h%ﬁ e' ' Svaibat ﬁggdaafl%g’ztl Eandsble stents.
TEORHS FHO6f E&itARREAIRG “ﬁﬂéh%‘y’ traxﬂdai gﬁl’éast \kfm&iv@&d uncovered upon
- conplifentary geonmetry to the stent (though
IB

a bﬁ{qogha@(a@tasscgglt@@with aHige1 68 of enat dibssation gdpmomﬁumas caused at least
R Bl RS B N BT PR el

st&ﬁg‘b mé&Est em descrl bed in further detail below
004/ 087006 PCT/ US2004/ 008909 Natural |y, ot her
[00104] st e nYefe St s ARToTIEe Paniovmans syriwd, SesvpariingBiRaipanay offer one or

mbf%%iqﬁee fori Q’\III!% gcﬂgan?a‘vg\éﬂ)l/er ég&% gx&;naﬁ%tﬁg rSmg'ngS Paier accpsmblhty to

vesse aps

o dmﬂab m:trnﬁnﬁ B8d sfmah ve:éslél defatamy — be virtvesl duordakiag cms@@ dwﬁmter and
0.014 inch_ (0.3 including the restraint/
ingreasing oarﬁla 1@3865#&1:1%%& SIS 1eaniring adnplosireat hel'égon, 2) sequentially

' ccgl%ro a%%ﬂk” %ﬁ\ﬁ%}%@ﬁ? 33 %EO i rlg\%%ﬂmb&fgg»fﬁlatatlon (if desirable)
t0| 1'ﬂdlh>)3 bafcﬁ.fh]lﬁ&]s 4yrstrus ﬂ:ucltﬂ&ﬂs siwstion\ih kbmb eases zatheyy thdrahount of
full ded full d
i gpagridld8 §aesienou HrborH SOIELc o) PPDREND g et
ndRGENEA Qe L At &) snﬁ%fe‘f %Jsgiﬁ% Blatheterd %%Bpg@ﬂe‘ﬂel 1J}Irery options, 6) the

secure the stent an tenti al
- abibgue |easg,ly| su:alemp a h;qoessﬁlldmahmm dystare 46 trbatdoigbaysecloor vice versa, 7) a

even tissue 0si ti,o 0010
AR e LR BB B0 P LB QO R 4RSS o0 ] GRS ofrelisbility and
sydehl E@E,)'B)&Ricﬁicﬁi@ iﬁﬁﬁfa@h%éxﬁlama, and 9)-conforming to tapering anatomy — without
imparting complimentary geometry to the stent (though this option exists as well). -

| [00105]° - At least some of these noted advantages may be realized using a stent 810 as shown in
Fig.8in connecfion with the subject deployment system described in further detail below.
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conprises NiTi that is superelastic at room
tenperature and above. Also, it is preferably
Wb SRlcfefReL | shed. The stent may be a drug el uti 4008909
. (DES). Such drug can be directly applied to t @Fgﬂt/
surfaceélpr ; or introduced into an_appropriate rratrrx

3

- Npjsradly A prt confighrations apght brused deptgedy Eoweves teonepictured is well
i ﬁxﬁfg?@é%ﬁﬁgﬁ"vﬁ%&é( ﬁgﬁydbe&t drslaﬁg{l% dﬁ&%&rpgarq%g 0.018 inch

V' ex ng of expanda e pros
(0ct6 manf brodvdn ypleritorpban 0. (5 4i ihetb(0s 6 mam) tiaeluddizalle restraint/joint used -

a_%lreat nts or f&aherwl se. E}ldgxerrpl ar structures i.ncl ude
Ehe gre {fally mrestisdneda Prdvesn 4Dl St OfGdnch) or 2 mm (0.079
as)‘p‘! i nvention. A
f§€§g§n%elu s?éﬁgltr?’?g&? f?ﬁ% type structure :
[00206] ( s er Tri g, Gue ptenf will ham:tndrsodhatptus mosfdly expatded xyhen dslljogeployed
on froma reduced- di a ter confj -
oo B e e s A R BIRAAS RCaSTHRD Ao thereto. The
for@@rhmwcue%@rtéﬁ%abfm ﬂ)&teﬁ'f?a‘ﬂ bES inABYu@REMimal hyperplasia and
configuration. -expanding materials may be %prls)/
vegheltoglanse oz ievenl mnmhgétsswtdﬁetﬁmw mrqppempen el astic .

00107) ot R SRE TP P bt Ay SRR L RE by
© cotbhtes RETTREL is SipRFdastib @t fdofiictpeitire ah@ ABOVE, IAlsd, ti@is preferably

subj ect's body, the materi al shoul d be bioco
. { elptropoliphags tThBéteahmnﬁbe e drugaelumaﬁqia@iﬂ& eSe@gﬁuﬁ gan hedlrecﬂy

apiall'icé? 1o fi4ld ‘%‘P L&Fa%%% o C Iceﬁgiim?ot Ga%nzﬁepzfeptn%ﬁ %géle ‘i%otg fifat the term

NPT ms)ed &B&Wﬁf&r@tbsangtcbﬁfnaﬁj' ey $ steht, ey Edcelar pRARARESE, or other
For a typj.cal self- expandrng stent.  0.014 inch delive

ragdiplly exparsting onexpprdehlenmesthopsgrsgritolary prammant spitable for-fhe noted
h‘\gdtﬁb@ﬁfs O oftferd B E%&{i}hélg%%bﬂges%ﬂu@%gﬁg anesh or lattice -patiergs and coils,

er/restraint lanmeter t es not excee
though dthiersahdy, bd dieployedcik s sresdnt idventibli A i“selfibrquhdidgD8@ht is a -

skl Br Suct ke ibe GRE P MBS O OB or) Ahd SpAiRds By s own action
550l - R QAR bn irchBEEAY oY b%lﬁgﬁ!uét{b%. The “dizmeter”

desired radial forc n the nmanner noted ove
neﬁdmonbrr cirerflar-nig fiay e o gay dpergeonfigiration.oSelf-eppandingt roaterials may be

3P CESnele S Rkt sSRaibaic Roesiip dhpihemory offct (o, heat-

raoﬁl%aiehl $SaSsformAinRde ettt Ro éﬁ@eﬁt’é? W2 A0S AR, Since the stents
PCTI US2004/ 008909 Cardi ovascul ar I nterventi ons 46:

¢ wibenzin ir the gehjectisthody be mawlabﬂiquﬁi be blne@nhﬁﬂvéfr or dtreast be amenable
: . 00109
to'ﬂl&fox@]%fbi 035%%? %%31}09 ; F#Aﬁ e%{ge Lot eg’i;e{‘fa é)félse in the

subgect fivention McldgNiB: allok (€8¢ NIE‘[N‘@LZ] eid ﬁ{rﬁﬂl@ ottep Blloysht® polymers.
stent is | aser f1g_or El ectrical D scharge Mchi ning,

[00108] ; o Fo 1 expanding igning-914 igh ,dﬁ]gveryvpyqﬁem fene in which the

mas I‘-{ﬂg ggfgdg I?%tge}a%‘éﬁﬁ%f o ‘r%"eltsen% Qﬂ%d g[u%%oc é%k?/rééﬁ?ﬁ}t have a

- disteter thas dogr el exabd V. Olltltmch), thé ﬁu«‘:ldielsglei&h@ﬂifﬂﬁd abdnﬁpi)a)OZS inch (0.64

n|t|aII producing the stent to full size, fit e .
maé&JPb%.étﬁﬂtaa BiRA R AP 3P GBEAR Rt i dediapid fos Bre g 3 mm

vesbdIRk Yitfel bbéyehrduft "B ptiifinMeliesirdd Sidial force in the manner noted

above. Further information regarding radial force parameters in coronary stents may be noted

. in the article, “Radial Force of Corona:cjr Stents: A Comparative Analysis,” Catheterization and
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and then heat - expandi ng/annealing it into its Anal
(working) dianeter. Avoiding post-cutting heat
We FHh ek ades0 reduces production cost. [001101 per/us2004/008909
Regarding the finer details of the subject scent .
e .ked 0 bridge or nction sections 812 ar
G % Bcmenitong ﬁéc%ﬁ} 544 303" ipcerpogpied By Felemeace herein in its
cotifed s define a lattice of closed cells 816. The ends
818 of the cells are preferably rounded-of f so as to
[00109] beat rAsudontliecstent Tt iy beasployeteat optmmfabmmhdédl stent ot pattern 810 is

b bR B B Sutiparnit aliteie fias 8 if o ¢t Weiiga Discharge

MEQKGRg | 1N EDNIY chidfedih | 'r&tﬁ{deNﬁ'i' ﬁtbuﬁg' %ﬁﬂﬂl@ﬁﬂaﬁ it ?Ettem shown

t he brldge sections are sufficiently long so t
wigbpipe ersund dat whelss mﬂ&awdwwbslieﬁrlm imsuehrgirbeedtne, theestent is

stk £ o S e et o D G ncpic o bRk ol size, he
2pProah alfhes cilt@iblfddr details 6o Bhf&ﬂ@inﬂﬂ Elfing a smaller tube with slits

- doubl e-concave profile of each strut brld e or

and feen; heat-emenilins/angaading 4t intpdits final (wekies) dimneen ahvoiding post-cutting
‘%tdttoﬁnﬁ:tr ﬁ% e I\Magé 1Y d ot herw se be present ed _
y a p IS%{ ﬁeo g & '

to inprove

[0[}110] t r ac kedptdinigy/the mﬁeﬁ@aﬁw dﬂfﬂt hitject efent, lﬁ@cl&ﬁ@lﬁhrnVUridlgb Rr junction sections
t he subject. anatony while still_ majintainin
Séatﬂtt‘ot?romﬁd beta@ﬁaﬁiitﬁg% FEBR Bt Whsciadhe srip g@ﬁne a lattice of closed cells
0 t
SR ThE ks S GIRE R S fRber TR S SI 06 bOfladiEflic. To increase
_ s&ue corfformadblilty ts tarnioue mtﬁozﬁﬁ,&he bﬁdgfamuonm cmd:tetstrategcally separated or
t|veto dlal %n? rtlons
nT

8
_ 39'3&{1%19 ng}qefi qlﬁaljltg Spgl% g%m%?fgqhﬁ @t_e{ﬂd_g}q tmjige sections
a?@&dfﬁ&%ﬁtlffon‘g I%@ ﬂﬁft ?lﬂta}) rouﬂ& élrdls Q98 gibltlﬂngi iC gel?tlgegﬂr ®the lattice just

the struts rath cor ner
2k ghayen og thetﬂwsuﬂfocfaﬂhb sent xﬁ lthe dooneation(s) éxsre sewirediorsepirate adjacent cells
g,rigent (and, hence, possibility for higher conpression

tios). Shorter struts allow for greater radial

[00111] f Or CerHeaAdaARRCHThE a&ﬁbté-e&to%t@ﬁﬁfﬁté 8f &ach 3fh@bridke or junction section
pl i ed | oad) upon deploynent. [00113] In order to

SQE@S/ thgktt sedicesmatetial widdi (ralpbefstoaehmmﬂ@gtbpwset be pre(smed bya

SR 0 bl LN S PSR Bl Y i

aﬂwﬁtyf\@lﬁﬂe dtitemsibtdinieg et dpion eﬁlstdﬁe pErdfin@badiiaedhd sellsh@art. -
desi shown in Fig. 8. I\Iarrel(gaI the gap .824 bet ween
[00112] { he ginr@@r enfippalgipaturas of stenk$ 1 Gars waipl@red am reecelenfl regiprs 818 of the

B8R, SHES bR BE A BB R\Bd D BB 22

: Smnh ambnﬁgura@@uteamttﬁafd :ﬁgbn@rbﬁﬂeﬁdm(g((dmﬁ@ c&:}llapsmi)ﬁ" B Qtent) occurring
or near SO

i sections parall el whe
4\"  the kﬁﬂ%ﬁdﬁ%\? rathes Akangs shegaanegy Dﬁtheéﬁb}edLonger Stfu'fs to allow for
1&%’ étﬁ]%gs%s wifted thg%&:ng ?a%lflpﬂéﬂ:b fsﬁbflirtﬁg& h%él' cglﬁgfgsﬁon {atms) Shorter

strut angl'e a‘(ranging from-a
sa‘btswilloﬁf(fod goateesididl dorea (@mdcbontomitarsnedigaribe(to anglialdy applied load) upon
rom about 30 to about O degrees). In addition, it is
dﬁB]PEH"P hat gap 824 and angle [i nay actually be: '

{00113} conf i uf@4 1d BrovRIE Sk ot Ch@Sfes as much as possible (to solid or near-solid
structure, such as shown in the fully-loaded systems of the figures) accommodation is made for
the stiffer strut ends 820 provided in the design shown in Fig. 8. Namely, the gap 824 between

. the strut ends 822 is set at a smaller angle as if the stent were a]reedy pa:t'_tially collapsed in tltat
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prior to fully collapsing angle a. The val ue of doing
so would be to limt the strains (and hence,

‘ﬁémﬁﬁ,@ﬁ]},ﬁat the strut ends 822 and cell end i
818 by providing a physical stop to prevent ¢ E2rRonsoossos

straln [00114] By utilizing a design that m nim zes

th?éin}allm gtnownaé ﬁ@g@mﬁﬂeatm atzﬁcc?rs@t sudri20 vgiawring the
outﬁf”ﬁg SEPTARIAE Sl e IR B b ke SXRABIEY Radiusea

seekipnesXastovide hhﬁﬁﬁubﬁﬁﬁm Mﬁﬁdlabsmﬂ Aygle el (?dhgngi’froﬁ%bout 85 degrees to
CE gs 3.? mnm: 0.014 - . i nch (about
R0E B Bross) ig ehenst St engla ( B abori F0dn bt  degres). In

S84 1k e O E5EL 208y B P s o

pﬁoﬂo Tty colhpﬁﬁ@ amgie .. (léiao!ulue(i)f d¥ng s8 viouldbe tdllidk4hd $i@khs (and -

bout 7 018 |n about

Sifeﬁﬁff??t esd%%& and ¢ ﬁﬁﬁgrﬁg@@ﬁ&bﬁﬁ‘)ﬁé%@tphysmﬂ stop to
fgvégg)ﬁugjefrgﬁ.alﬂ_tl litynot heretofore possible with . _
existing systens as well. [00115] These sel ected

[00114] SI zi Rystliang a@xpgmﬁabmwﬁmvc@wn@bmpretmﬁaﬁahmf the stent

g B PR DR R ITIHOWAE P Aot i dh famcightp compressed

WkiGE ARalche -k pRdiedaWith e teHRNsed
001014 inch and 0.018 |ngh S stengygl%%%%dggwésﬁhmas3sm 0.014

€. ingh (Fhogh R atg pessinion vt efewithaat sﬂmoaﬁ'h@ami/@t mstraipiyused.

O3 LB SRR 20 450 5 s w750, 50

‘maf f@0131gch &boant. SYPD. Ouel : BIOMBYBRITX), 2.5 iR 1B inch (about
Ie deS| nlng the delivery systens to have a
58 57014 heh delraub 558nch-Ag 6 0018 et bt 4% ofeer uilty
I m syst ens,
h?%%ﬁ%@?%?%@bféggﬂnéﬁ%é&m% gyedy Still furt her, it
[00115] is c'ﬁhﬂse seleat®sizinga (andapayssdrenatiod) zofigspray tdeesitiz 1.Oto 3.0 mm
corr ond éq French (FR)'?“EI zing. In that_case
V¢§§F§% ay 9Edelivent v adapted iy rass thrpugls exiftinghatiopp catheger and

midRocaththe LRRR Wil SR PR [esthePOWs RAL h0OR ﬁ%ﬁ%ﬁnch systems are

- stent dellivery systens are in the size range

designed B copreaprondingdcciiRnor @Gie]re Alzed. cHist swta:ﬁmnpy aﬂ;u bedcaled to other
Bl G Bs i EeT52 HERy B o2 PO RSB R i) while offering

a@m@g@%\;&m@g{é@ |y new node of stent .depl oynent ‘
whi'ch delivery is achieved through an angi opl asty

in
(_ 00116} pg| | Whie degigrang thealeliver slysteing tohaestaharossing Ibmﬁkmorrespondmg to

' cogﬁeﬂ{}ﬁ‘ gﬂﬁd&h‘? %T%%ls g%egn y% -cug@a/;gs? e u ghaie sxzes may be

erfifdalddo (Smlmi‘th&t Rfis toHIBH ﬁﬁ&ﬂat%@@lsteﬁﬁémﬂlg&ﬂa}sy@%?fﬂsconespond to
pat ent appl i cation. 27 2004/ 087006
Frerey (58) souyzo d8 g cagepsysian sizas copinuiplated sange'at feasfefgorn ! to 1.5 FR,

W%é} 'tﬁ@&haﬁﬁ%ﬁ iy %% 50%_—«8{\{) nn%fa:% | %t%&@%h\grg gmg 8t% if the size range of

amet er up
abadt/ At sbgabd BRI 0. enpl oy a stent delivery system sized

[00117] al At Jeast when produced at the smallest sizes (whether in a even/standard guidewire or
FR size, or otherwise), the system enables a substantially new mode of stent deployment in
which delivery is achieved through an angioplasty balloon catheter or‘s-mall microcatheter
lumen. Further discussion and details of “through the lumen” delivery is presented in the
above-referenced “Balloon Catheter Lumen Based Stent Delivery Systems” patent.apphcatlo%
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bet ween about 0.022 to about 0.025 inch in dianeter.
Such a system can be used with catheters conpatible

wbbbsfe i nch dianeter guidew res. [00119] V\Vpdr{ﬁlszoomgsgﬂg
such a system nmay not be suitable for reaching t

very spal l.est vessels, in reaching the Iarger of t he

[00118] 1 fin Ye§3 ql7 cases oy ?‘f&’él@a% (aera the vaveal &9 %Feaé%hﬁs a diameter up
tcf aboul B0%hm), i El)sa b \ég%n(tegeﬁué’i% rehﬂ:‘ldg% st2ht &eﬁﬁ%?rg system sized at

|nvent|on|s qutea nt adeous i n-conpari son
bs@@e pBout By 2Rty aleut @d]ﬁSana:]:sxmrdlamdéter Swehlaagttehrmande used with

er -t he- dew e (y system (the "Pixel"
7 C% e fom P%ﬁ%‘& Bgz g'}%ﬁii‘ eSS adapt ed to treat
vess T
 foonto *"%%%?n%ﬁ%gm%%%@?%t o oS e OBl vesecls, in
r@&h@gtﬂlﬂ@tger oﬁﬂllecsmallmsseﬂ;(t(ﬁlﬂ thbdeding odiatrreeatof algout 2.5 mm or

B R B RO Sk S RSl e RS
sy¥hdis. VBSB nag bf E&nf)ei}%eﬁ’,' the Lsmﬁﬂéist kiR SV HBIBuidBRWE WBlivery system (the

Lt nust be appreciated that a further deCrease in
Beelitsysrme pragiwdﬁwa@mdm thyt isndagte] tol tesat nessélebetwfeen 2 and 2.5 mm

h%%ﬁe s%nnf pro%iLen%ft @(%360' 1?1&5% ?(gg ]egug#mt I Ogem flgsﬁr gegf ]é)re[gi 8atent Publication

Nd)L 2@(@(/@]!10493&3’#@!‘6@&3@ $041 dedsély &y Q6 e dAH ﬁé@ﬁﬁe&g madeassmall
hat are scal able to the sizes noted herein. [00121]

"awog 8¢ mbingigrefathes taught herein, it is- o
[00120] f eas"ﬁhﬁe&l%cgﬁ)st?g E}J&Y SiEMH g&%ﬁ? "Bweder, 1B I%I%IE b g}éprrg&ated that a

| east near common guidewire srze
- fifrtheedecrénsd imstelﬁ s@kSnanise ﬁa&&%lly lifpdRsitlon wem |o|f mae@ﬁed limitations and

del.iv ry Pl [ ctaébpons not ed above, doi ng
fipngtipRd] phrEEieR ot (e ot Jarisadiths Rreweat Wvention %ﬁ@saﬁeﬁﬁgent paradigm
f&rl'&h Eglbéé 4 {t)é?{tsow {a ﬂgg%ﬁg%toqﬂggﬁ&ﬁ]& d Ngefame. as

el abor at ed upon ove-re erenced
[001Z1] " Bal Byonirt@aifitbe epproachent-Baktdtreifticiatfcasibdé to/dasitn system diameters to

R e BnErb oAy Gan g aIouFT str HSHer Lo pOTS and 0.02

ineMpfoR BinhD KeddSRddIR r
: pe}rsl pher al evesse gry%%g%%/&gu%ge%ra o?ﬁ%%ﬂ% oK fac 1tates use with,

.. coypppaibbe catheddrs aacbppqns dhé possibilify dbrveethodtlerst eli)p]oyglg the same as '
oA BP0 DA T o SR P st

: D&B@érﬁlsybtbﬁﬁ”ﬁéxeﬁt%pﬂé@@gnt system again, allows for
creating a systemadapted for such use that IS oo
[00122] gesi Ghether sotsoit alao'dzmlmd foalesign @ vaniaiins of the sulfe@3gstem for usein -

 aof 038 8 oL, B RIRLS, SR B DR s s

a;(pmammtmﬁamgj }teﬁt%eangsexﬁﬁabﬁ 1WRe8giak BEing @ dethate O SmMBbut 3.5 to
and)ﬁbout 1.0 mm reater than the vessel or holl ow

¥R &% inshheln g#rd, tBaseal %hﬂétﬁtofsfk%]mesw prstern.;gain, allows for

R Sl L (o D e

0. 6@57113@ DSQ)mch(:h ER3 ﬁﬁtﬁ@aicr@%ing\tﬁdiﬁde systalis ad«faﬂwgecblﬁ;ly provided in
very in treatin

cants for, stent del
Wﬁf??‘éié Stept pnds W@nﬁi) B RFiZa PGSR ﬁboﬁwégléy AR mm and about 1.0
m®Y $le8idk #in the vessel or hollow body organ to be treated. Sufficient stent expansmn is

easily achieved with the exemplary stent pattern shown in Fig. &. ,
[00123] - Again, as amatter of comparison, the smallest delivery systems known to applicants for
stent delivery in treating such larger-diameter vessels or biliary ducts is a 6 FR system
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WD 2004/ 087006 PCT/ US2004/ 008909 (nom nal 0.084 inch
outer dianmeter), which is suited for use in an 8 FR

theter. Thus, even in the larger si
esen?7 ﬁﬁventl on affords opportunities not he?g?/&s%{%moss}w
p033|ble in achieving delivery systens in the size
(noznegd Odﬁ4andumtmdlymai§édwbmh dhesmiiteé forvise in h.ﬂn 9 FR guiding catheter. Thus,

m,t.ant adv s di scuss erein.
ST PR iR, e oy e%@v@ Svass dFtsiafore possible in
adMidving(delie ﬂéﬁn@%‘ d%&h
gui degg W ?Feysﬁ?ﬁaéngl ng fromO. 014 |nch to O. O%%&&gre with the

Cwo@gmﬁﬂﬂmeesmedhereuhe del i very systens are

 t00124) [ DB KPRl R S8 bR Wil e cciverd oven

ccﬁﬂﬁﬁ:h-gt!'a‘é@ guidbd Gires Pipdls frdh b 0%4 thQo B3RP0 Y mm). Yet, none of
angi. opl asty procedure. Still, the delivery systens- and

hYeEY 8Y emwéhnr@seb\@g&cm\mtohremesmdnay be used
foo125] Ot hem&%%ﬁﬁ’&%'fﬁ %ﬁ%&%ﬁ%& %sig Y oh %I}?Q?”Cﬁﬂ%% Figs. 3A-3L
1119&(‘)1&: an stemvplagyainigiopldsyy mocddeienl S, aecdelidas sl_i)ytemﬁ |aﬁ&1 Stents or
a aéﬁeaﬁ nt site/lesion 932. Into this vessel
m&ﬁ'?ﬂé% %ﬁf@mﬁa@é Recpsed gthsrwise— wclailbf@aﬁmﬁcaﬁw@ferenced berein.
[00126] ! |n F‘hﬁnmg td g‘g% @z@%léoﬂ'%]{f eﬁ%ﬁf Jg%ﬁgwwpta{haﬁxg?ltclt@ﬁﬁcccludcd by

s sed over Wre
_plbcaiel ad;@ﬂreptmamt site/leisioh 98B e Ite ﬁnmies(sélhae ginabdvﬁe A0 eﬁpdseéde:hstal to the

rGRRe E wit Feg e oo A8 PR & ploen P G s pessed over the
gidldvife ERQHg BR H:a!llgon g&uoﬁ %{h%@ 1e3fh (it HRNBEY Qﬁﬂetfr shaft proximal to

(dllatated or dial at in performng an angiopla
thp pallasanis shovapinirngs aebte)me@sgmd@w&aﬁ@ﬁmgnmh of Iesi on :

100127) 252 A HetReg fPie, SRR Bl B deS JR 41550 5F gelats i performing
arlangRipBREy probaRedRpbnina ik el ﬁmb k%gj\o@of R§Sh 8D a’rﬁé Bilioon

bal | oon expansi on"procedure. [0 Next, the ball oon
expansign ay ke regardedas ‘preditptqnddn ﬂmﬁep&%@é@t bl haufqilowed by stent

Pl e Rpn A o TR gD YoUoR BB oot ot o

[00128] in N%xg, th® ballddn ik at R han@ed défited sl pasesd/fogshdebeyond the dilate
950 .carrying stent 952 as further described

SSS@P%}%?QTH Do iRdHgS R sA s pointagwigewine PAQ s rempvethes illustrated in
Fighon. ' Hid ‘%@nge " Ydiver émm%@ggﬁog@%g%&é&%& a2

such an exc occur origi na
deguribed hiclosv. dEis ercliangt Bdlltdhetedah Fogn3BandsFer  (or any

o) oo sathe o degdl oy be L el e wﬁﬁw o
orifélikgllJ ghigBwird ARViet Btkide the Eélﬂ)%a cgtﬁel%{" g:g Q)lﬁ?e‘i] ‘E efeP ﬁsed%may be that

% . i I)}

res also) may be omtte rerm
ofitem 59, insteap of ther standgrd gumdmwzﬁ()rshswg in m m aﬂmnme s@ps depicted

mg:hggc%c? 8)? ﬁ?%?g‘ﬁigr a3 %ﬁtg)hlgalf g%lgxgl i %ﬁ@uﬁa, there maybe no use in
peflofitiag Bhd\@ed HEFH 0 AhddABink MR 4NBY cHR¥ieR Past the lesion, since such

gui dewi re past the sane.
placement i merely for the purpose of avoiding disturbing the site of the lesion by moving a
guidewire past the same. . :
[00130] Fig. 9G illustrates the next act in either case. Particularly, the balloon catheter is
withdrawn so that its distal end 946 clears the lesion. Preferably, delivery guide 950 is held

stationary, in a stable position. After the balloon is pulled back, so is delivery device 950,
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[00130] Fig. 9Gillustrates the next act in either
case. Particularly, the balloon catheter is wthdrawn

w0 2ofidig7dels distal end 946 clears the | esion. perus2004/008909
Pr eferably, delivery guide 950 is held stationary, ?‘r

sﬁiab e po§$t|on After the balloon is pulled back,
%081 ouing §iqal &4, wherpidgairat dlote bowczo@@r gambiegeous retraction may be

% I\bl*?%ﬁg %ige V\%o\%gc?épg%tg@%nrﬁfgs?' tB%? and 3. %attevgg {bre case, it should also

bprpmatadﬂhﬁﬁhammamdeeﬂ@nt Wil Beicallgdepiashiesed By vn'tue of skilled
3G,and,3H. \Mhatever the case, it should al so
farrﬁrlé%troabevda 949r VFRINE S5 MOreFrdifprahe Fatures assocxated thh the stent or

de¥iPér§ %’Mmgﬁd@&ﬂé‘ﬁ%ﬁ%gﬁmé' rtue of skilled

mani pul ation by a doctor View ng one or nore
[00131]r adi dpmqminckmantnfdbe stestoiass GomMildled Suensinen32°ds accomplished, stent

oo, Hhere %ﬁgpl'p%%t?r? p@{)g@%g;m@gﬂhgaw Upon

manner of dep érment is el aborat
.CQEWF%WWW% ehew §0Figs 81 idsxt ahe afordamaﬁ‘iomd Ipbstdilhtﬂhon may be

. &@‘Eovm Ol%‘ﬁlqig_%ég rbg%g'pOSl L) onﬂ)tgﬂg § ”rpr ess%%z gexpandmgboth
’]Ilmsprdd:ddﬁfe&haﬁﬂlrﬂﬁy eBfnd Q]fré ﬁﬁteﬂwﬁ&gﬁhﬂl‘ﬁ@a JchEl't glagge] ﬂ¥1pmg to

positi on| ng bal |l oon 944 within.stent 952 and ndi ng
SpEheachThi s procedure may further expand the stent,

[00132] p ush 'N%Fg%lg}é ililat l%él?u r gf%?wno e rgxgﬁpﬁi%cgﬁ fﬁre%%tri}%r{atf?g et may be

pr@'emmi dgariiesk orncp dlsd @Ebliv%fyﬁddv% 950Und iballo®Y cdiBeter 942 are withdrawn as-
uﬁﬁ glrg d. ‘Regardl ess, once the delivery device 950

{ gleﬁataéii stemting procofirh at taressen inj vessal QSO Gicomplete. Fig.
oLRBoROY H&ﬁﬂéﬁrﬁéwad%éfnﬁpfabél%tg{t%gﬂ] esﬁéd re@altarg p|r% ct in the form of

in vessel 930 1s conple
awipporisd, Qmavexqel aced stent and t he desr red resul t ant

r od form of supported, gpen vessel
f00133] 001 S5tk phove é&@ﬁ%‘%”f@ﬁlﬂbl& deBuergisy e RmaR sapFiensd.
Aﬂﬁfﬂa’&iﬁél | tBY §§5@éﬁ1 'c§n 80YHG LANE Deco 41&?'«&@ Ql'rg)gg EX Eg of monorail type of

stem can be. 190 cmto acconmo
O%ﬁ&ﬁ@r Bs isypommdnly kabwo dntheatth @fe:rom o&emppfma[dhys may be

e art. O course, other approaches may be
E&ﬁ% odésg“%rlg wel I. . [00134] Furthernore, other

- [00134] endpBinHietmaEy oy SE%I0IRE nRy YR RGirdd WAt | hﬁ%laﬁﬁng an anchoring stent in a
anchor i ng stent in a hollow tubular body organ; .

helloys fugyl aébﬂdsawgah,eqlrrmpff@elanmsm,gdﬁvpmg alplurylityfof stents; etc. In
PS5 1 T LT B U i et
. ﬂmdb;rectﬂnethdﬂhl@ggb j Iaﬁtexﬂ‘rﬁbtw gok Qs ng%v@%ﬁmh%g péripheral vessel -

tre |ng neur gvascul ature, peri pheral vessel
GRAEOthess theravary be ne needviy abelloen cﬁdedelf distgad, a standard catheter

naiér&aa _ / pdard |

“m Cr oc ateﬁeg%%?tb%a%/m}{’)l e%eden% Fagg/egs G ittad s S § &?@%frn Sthefer might later
bSusetlitq effedd abstdiditativat dfahe prosihgsts. Aahssther altemative, a balloon catheter
might be-employed for predilatation (even post dilitation) and a regnlar catheter or

‘microcatheter employed in connection with site access and stent delivery.
[00135] The procedure shown is depicted merely because it illustrates a potentially preferred
mode of practicing the subject invention, despite the invention's potenti&l for broader -

applicability in the various fields or applications noted herein as well as others. In addition, _
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be used to effect postdilitation of the prosthesis. As
another alternative, a balloon catheter . m ght be

v Pleedod Or predilatation (even post dilitati 9&)‘,/[%9&“/008909
a regular catheter or mcrocatheter enployed in

connection with site access and stent delivery.
VAR thedugirapedeprocetushisalf is sontemiptttel- bethdh yoechos ®ith those

it-hllustyates a. enti al preferred node of . ey -
oblsite ORIk B0 PRyl e iepeny fahose with skil in the art.
I nvention's potenti al fog@!igﬁg{i@[{ applicability in
the various fields or applica |or?s noted herein as
~ 100136] \\e| | The irsplaetrdsiveny systeintaynbe B@AWDNREOUAINS BDBRCEs, preferably humans.
4/ 008909 arjation.of t illustrated .
Ml A e R n R e Yo el Sehmelats, dogs,
rabbith hioes@d raessi bl e nodi ficati ons noted above. or
others as may be apparent to those with skill in the

[00137] o ¢ The prsemmasbs eoroneddpr mmantidelisery intellimensyofdykulamrgans

X . i ' € . referahly h ns.
R P T TR g S S P v
pérapherad vessels Sanespeik, AiivRbSous 8adl forma0@s;, artdifVehdss fistulas), ureters,
bﬁ] e, Sﬁg)@riats. [00137] The system nay be enpl oyed for

i talipatanyibes. caneia Clwmbs shucts fogh Ay biby Gastsand mammary ducts,

. g | e o b ; :
R s O U . PR, ot . The syt
mp plsp e ealployed fei implan daliverpinto avlid ciganematissues including, but not

.mal formations, arterioyenous fistu]as), ureters bile
s 10, SRy e dot By v ifiogs, éPJ&ﬁ%@Pé, egige 8¢ spbignant tumors.

PRferhly Sthel G Bnti dNPHORIYa AHEE Site inl A51865d 899130BEh. OFf special interest
ai rways, and hol |l ow organs, e.g., stomach, I ntestines,

arg gEropREYRIdmenmvesases applicatiny. Bloswvie thenipimafied i neither limited to such
[ t livery.into solid organs or tissues
' aﬂlp%]fu |Sr?g?hor§ﬁfp%b¢°ahﬁnﬂ%fié’&r%, skin, nuscle, fat,
[00138] br ai Clindchlisg fthe IsRALY Sy oSR&1BNbe A 16 BBAGrREE of various tubular organs,

mal i gnant tunors. Preferably, the inmplant is .
arifl g repsuch gidlogiay epeatherpsdlerpdis.autinstngesnditiohs; searringfor exterior

i . 0t re I nd_neur ovascul ar ,
TR PO RN bs B FRh M RnlafREmB R S R iatng bo e o
tréad medidal canditione af vbivh lofidd 06dusipe s dekiedd, le)s. 10 1@t aneurysms,

erein. [001381 Cinjcally, the system may generally
arprEioyEnys tislasesnd atenyenaisshaliparRBeRs. tvsdipanorsy Yarystem may be
- cBSIbRLIB deliQ BUER IO o0 A8 HMBEORL A YR, and the
. autoi mune conditions, scarri ngJ, or Fexterl or
Infyepyitersal angxteperitpnesd spaogs.be seen with a neopl astic

_process. The system maﬁ al sQ ge used to treat nedi cal ,
S conditions in which lu a ¥€¥on is desired, -
[00139] €. 9. In rbgarll kS Rly O W HSMBit is t%rﬂeeifdder‘éﬁo'&ﬁlfﬁatfc'{)ﬁ%ﬁlﬁﬁﬁal B8rials and

arteriovenous ‘'nmal formations. Furthernore, e system
tephayquss mayrhs| epypdolyadan dled sywtam constraction. i Intthis segand, dt witboften be desired
.l nt .spaces, .spinal di,scs, and .t he ‘ )
to R R & MO Rves conTBt PRI st ViLg Sermponas o rgiuce internal system
fricgad.ur es : - . .

[00140] In addiﬁoﬁ, it is to be understood that various radiopaque markers or features may be
employed in the system to 1) locate stent position and length, 2) indicated device actuation and
stent delivery and/or 3) locate the distal end of the delivery gnide. As such, various platinum
(or other radiopaque material) bands or other markers (such as tantalum plugs) may be -

variously incorporated into the system. Alternatively, or additionally, the stent stop or blocker
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[00139] In regard to any such system it is to be
under st ood that conventional materials and techni ques

wBohimsegg! oyed in the system construction. |n g Ssa004/008909
regard, it will often be desired to provide a

| ubrici ous coating or cover between noving conponents
m%nbeé HpY e m%charqfaadxgmze matérialc EsmlalIYOﬂMQIhelstant employed may

ra |g§0§%&v§ aby &eglog’?nq‘%gg rst taﬁ e\égﬁafgg,g@qmqq%%ames with

tisystpected tochjioh geRtite & BB bo@9§f fhie ‘gﬁl&ﬁﬂeﬂl@ém&ﬁhe &knt upon deployment
| ndi cated devi.ce actuation and stent delivery and/o

Fgy exagple.dt mpy baidssiead te erortoretn sadiepdque featuyes iéo thAsesh‘amt and/or
t
 OfEor BRLAUE ey B Pl Ty B RS SR nder

ﬂ,uomsacspyo lEﬂemplm @iaﬁb&r@ﬁﬁd mafthe df ii€e &¥$hé¥h at a proximal end of the stent

A# r& tively, additionally, the stent stop or -
gk Emmsfe@ﬁﬁ' 5700 hemtshv e muds B G0g restintarspectively — and

aﬂ@&sﬁfeﬁfpgﬁhe%teﬁ@%i &B%ﬂé@h %len géol?r’e&\;rh e‘}{,\,?g' y where

the stent enplo
[00141] depl Spnpedtions hrermgdeaﬁemedn@adeim agtof On@hbgf haeiheR atilling fusing,
ureivvlt eex ecte catign (relative.to the,
£ orelifg (Gress Ys@@ﬁ%onwaw etc), gluing, pinning,

cﬁﬁn@ﬁ@’ 8Bfping fﬁth&ﬁﬂé%%hgt a.lgﬁé( é%:?r Ho%gn attacl%mg or holding

i ncorporate radi opaque e res
Compbpnsnts tbgﬂ?thg‘dpmmmh}eoi tsmpserily)o ﬁiswept Wllmé phdtieularly noted, materials {

- ?xﬁ%oﬁ%r@g e>9 g’ﬂﬁ%ﬁ{‘?gﬁﬁ%%ﬁsggﬁr% % gfn dﬁge are
[00142] Show liadxiingsa¥jebfthate th RhiohBEhe bR . pﬂbﬁéa%onéga%ﬁts and patent

el ements A and A on the delivery guid
- 2pRiicationspetc. )rcete@ bereinat iaereba irtorpuratad dj $¢faltenefnnh igfthein entirety for all

Pﬁ%’gigj ﬁ’) Eb&) Tal gi h? %%gs 135680 ge\fl%.@,? R)é@hc Lher Wmﬁ 05 R@teatf apghcatlon were

spreifhally afid iivienSlyi inelcsdil Bgbé sbsmeanpordam RifereR] AiHRGeferenced
| aser, chemically, "ultrasonically,

ltéq% ?;e%%%)ﬁt angﬁﬁlw i t,hgn' disglashigipRgT 1 ﬂ@rﬁhrxggiaﬁ of the present application.
|
NOE Bio TRANE NnSbid i BRI GR Rl e BB nvenioa g g entitied to

aggediesypbmaatetial by \E)t@:ﬁ@ﬁpﬂdi&m&nﬁaﬁt | cuI arly noted,
rmt e | s convent onally e ed in the medical arts.
1""1431 \é‘%?e“i‘?ao y waﬂ%@& IPH@JU%G%P@&IHW‘PWCU]H
éfﬁﬂib L3:
A% hone dortefed ﬁia{( CofSoursk, o8 é‘g&%é rhg?%és e Aage to the invention

patent applications, etc. ere .
desagosdprodaaguivalnty may be mdetitied witheuteleparting ifoet I;heﬁz% spirit and scope (e

T i et M N R—
mafeial, bb@pbdidoRBmb A ¥idba! ﬁbcésﬁ% ff@to?‘gﬁeg@;)bt% tﬁ@olgecuve(s) spirit or

|ncorporat ed by refefence. The re erenced  “itens
sGepe of dedresehtnyerftion. tAlbsuchdisbficsione aprinendedtotteanithin the scope of

fi of the present application. Nothing
e#aél?‘%m%?gggeﬂje construed as an admi ssion that the

[00144] pr espRthods yYedsidet ﬁ&dﬁmﬁ?‘be @hkricH b@bin iy G’iﬁ@r%q %@reéf’d&ihevents which is
material by virtue of -prior invention. 100143]
logigally ppssire asiwell as thordsied adler of evsdtst iFaItthBIImncg‘e where a range of values
is ipPAEEd, B Lfadl@hod T te\?cgy En%cr?rgrru}l'g %Hue between the upper and lower limit of
- that range and any other stated or intervening value in that stated range is encompassed within

the invention. Also, it is contemplated that any optional feature of the inventive variations
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variations set forth and may, of course, vary. Various

changes may be nmade to the invention described and

veGlbi0vRAsR0E S My be substituted without departi Bgrk%a¥yn0so00

the true spirit and scope of the invention. In

addi tion, many nodifications nmay be nade to adapt a
dessrbedmpy be s¢ttforh mrhclatmedtindépehdentkynpoisi coimbinatibn with any one or more

CEesS r.ocess act(s) or step(s), to the
0%@%20 |3£§%§FB%%?$??'or scope of the present :
[00145] i nveRefeedhce M 4 sispdbr #86] hiladéd B poRiBlilythAIEGE afe%)lﬂ%l of the same

.wWithin the scope of the clains made hérein. [00I44]

1igas prseanty Mare sppoifioely.rasiagd bereinandiie themppended staymerthiesingular forms
«F «f D10 £ L0t e, t ich i s logical i bl ,
e T SR o U R G elyan? B ¥ (BRD cBeeBly ites

othbmviee. dt isafogBerafotadathbietbe clasmPmay be dehfieidtto bﬁclﬂdﬁjﬁiyﬁiéﬂﬂﬂal element.

) tg&%¥§¥ery i nterveni ng val ue, between the upper an )
Ag § stitemsnt 1s infgnded 4o gerve anaptegrdeniihnais foruse o suph exclusive

' o ¥ lre .5 i .
S T, oD b e A PROnh BRSSO PRI i
elgmyntspiriuse af a feapptive” lofitathe. | nlesstdefired athemdisoiRgeid 2alVechnical and -

20 87006 / US2004/ 008909 descri bed nay be set
S‘??ﬂ%%/ﬁq%mﬁ L }%rfﬁ’éi‘ aa éﬁeﬁ?ﬁ@ﬁ??@,lﬂgoqs GORRIHD Pﬂ‘é‘-tfﬁ;t@?fi by one of
ontidaby SN 101 8 to WHich he mb&ﬁm&%%tdﬁg&s descri bed

herein. [00145] Reference to a singular item includes
the possibility that ther€la&IM®pl ural of the same.

t00146) | T RIBSERIRG frthly RREor o Prtb ST fsomoioil By wey of
1llustfetion and ak&mplaFe: P‘ﬁ'P@SGS b &bl eofRinkERlanARESH Yl Be readily apparent to
unl ess the context” clearly dictates otherwise. It is
thosg efpsdinagt skl ihe art e lightxifitke ivaghings fithis trnsention that certain changes

0Pt on epent. such. this statepent
S AE A PR 03 e BB P Bip e frohhF suBinif Sobe of he
appecdedetaiing STeEbrehdth BF 112! 1REnBIvERRINGk Yo be IAREY onl@M the literal or
the like in connection with the recitation of claim

eqaitabig seape of the follogingclaimsy Afhalbeing paitowe plen: Unl ess
defi ned otherwi se herein, all technical and ,
scientific terns used herein have the same neani ng as
commonl y understood by one of ordinary skill in the
art to which this invention belongs. CLAINMS [00146]
"Al'though the foregoing invention has been described in

sonme detail by way of illustration and exanple for
pur poses of clarity of understanding, it will be
readily apparent to those of ordinary skill in the

~art in light of the teachings of this invention that
certain changes and nodifications may be made thereto
wi t hout departing fromthe spirit and scope of the
appended cl ains. The breadth of the present invention
isto belimted only by the literal or equitable
scope of the following clains. That being said, we
claim 33 '
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R - 1. A nethod of retaining an

i nplant, the nethod conprising: providing a

radi al | y- expandabl e i npl ant having two ends, gripping

the ends, and pulling and twisting the ends to

maintain the inplant in a coll apsed configuration

~until released. 2. The nmethod of claim1, wherein the
gripping is with inactive nmenbers. 3. The net hod of

claiml, wherein the inplant is a stent. 4. The nethod

of claim1, further conprising setting the inplant

over a core wire. 34

1. A method of retaining an implant, the method comprising;
providing a radially—expandable implant having two ends,
gripping the ends, and
plﬂling and twisting the ends to maintain the implant in a collapsed configuration

until released.

2. The method of claim 1, wherein the gripping is with inactive members.
3. The method of claim 1, wherein the implant is a stent.
4. The method of claim 1, further comprising setting the implant over a core wire.

34



