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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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WO 2004/ 087006 PCT/ US2004/ 008909 expandi ng stent.
Alternatively, a delivery balloon may be infl ated,

w0 beaekpwoexpandi ng the stent. [0005] Despite PCT/US2004/008909
i nprovenents in delivery systens, ball oon design and

oA 57 eSS 8RBkl e

ﬁmhave their limtations. For instance, sheathed stents
end to nove forward when the sheath is pulled bqf

[0005] depli)%ﬁ?itﬁ YIPRuRF D Fedslyanysystee, hallear Aetisn gad gisnkdesign, these over-
tho GRS Snl BFlnchiled SHE By iBlg Y SHOVRR: PRe8 O e Their
hmﬁgmmsnﬁ or inktenden Slmaﬂledtstentsabnd toroaedurveardeshentheysheath is pulled back,
et et A e S A e e
be ﬁfg@ﬂ iﬂ‘ dig@Brer mg,eﬂép@olk heuhhindRl, feruhéAR& é%ffstehﬁethe interventional

vessel . Moreover, ball oon- expandable stent's, by

progédura imayp pnly plr@ﬂegds 1fcthawr@tselrof antereptah af wf’écmmﬂy @ngbdlam@tyr to allow
she%t%ltq%acelélle? tg )%\gcgiﬁ g %]Ilfo caéln qlgaaqde tg%}he llell)](fl?)i’ga‘rf] tcléro%it F\?erésel Moreover,

balldeplenyirdmble SieatsCHE virfue PO lirp O iafi@ted bnd tbRivel 1ﬁﬁexﬁ‘@1ll1@z’;l S often
of the stent are_usually not available feature

unabjep reach dista yascykatyre- Eer both IS%@@W&@%%%H@&%P&@WG stent
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Conse entl er di er (lower
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sel ected vol unme, isolate a region, or col
sucb@s helsial scaffelds or scdtsive miembersThte tlubu]fafmrgam or opt:n mgmlnls pf the body.
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descri ptjon are deV|ces an éhods for ?plo | Q
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postdrid athS P sit At dinth®Bestription are devices and methods for
deploying the various implants, typically without a sheath, in a serial fashion, and with high



WD 2004/ 087006 PCT/ US2004/ 008909 adjustability.
However, a nunber of highly space-efficient or
worhensiose advant ageous sheath- based del i ver yPEY/ESEN®008909
are disclosed. [0008] In one variation, the inplant
adygﬁ%ﬁﬂ\ﬁzr ﬁo%%h%gnkgﬁn%fégﬁﬂ%ﬁy g&gglggilia%ﬂ%r%t ((f?w‘gg g&’\;a%tageous sheath-
base@déh\@qrsystems draéisclabddovvs it to direct at |east one

[ ant having an rior and interior surfa
[0008] el camaore B 5%%9%%% ipeiudes aomp%@ﬂaéab?me@rngate delivery
guid&BieRber l?az'\‘fﬁ{g zP&‘i@tal &’Ri eﬁﬁtcoﬁﬁ%urﬁu&ﬂh]'a?’ zﬂf(%vsq{ f%r[ﬁltegf at@éais%ne implant
to its rel ease, | ocat ed proxi ma sta
havanghnofxterive adé intmmr;suﬁanecte anem!d.emlcgai treertlrtent m‘elb@anmlpu-lmmbn by a
N TR T DR TR P—
of th&BisBNEndbf thE Belk@hy ¥EHY meBibRPBESH to lr'élfaésb dRl R aeletdt ohBfeleasable
at | east one releasable joint, The delivery guide

joingepmfegurediormnantain atieast asastipn ofthewt leastongiimplant atdhe dedivery
dm%%tel‘ ﬁ@tﬁtre]%gs% of Iﬁ?néo rféa +rfevreefré)a}vgle§§!g{t\éﬁég ﬂ%i/vaeg/e gueurie inember sections

thaisate §fcﬁﬁlhalainﬂ)d1@ﬂl1@ Ehetew 1dabton@timbRas ils®@ngvel d¥AV @ftdiameters. These
gel Y di aneter prior to inplant release. [0009] The
gui ele/éh%znﬁéxsnw bes%laﬁt%wly cgug to the ajfleast ong implant
Adli%léxd&é 8 ble stent, or it may be an
eoc Iuls?{vtg1r @rt.é%hﬁlg %%%Fgeﬁt may be symTetrl c or
[0009] asdenmimplzmt nlay @cai&ehcalrssa%id,esg 4 bient, ippeatitulateh selBespandable

t her.apeuti c a The del i er ui de nenber
StetjgF 1 iRy han 8¢ %l‘ée %m@/]ﬂ#l Dl e e RSt onAs g mgtric. In some
1nsﬂahk!€§ Nthe krhpld@SdeliQehs aalhérﬁﬂalu@i@ﬁ e marker may be

i ncl uded on the del i very gui toaid withits

[0010]  p] aFE]@,fi”n@llWef}’\Mle&iﬁ wenbenraay mgludn elvumrd/qrububldm menberhaving a

lum(ﬁe] iy dersuredEl a.T 18(% sl ndﬁﬁag mélg lPﬂB‘Eﬁ portgs gg[é\fe&f gul?ie to aid with its

placDigt. gWh%ﬂ dbtﬁgﬁ@| t6 dscudita thB@st memBer, (toQRSMY sArrb@hditat least a
upon _di stal axial novenent al 031(% the deli very guide
¥

portienpkihe deloverd puids, andorasky asvaiup mﬁuattam@niﬁgpnedm release at least one

t at ed
e et
[0011]  andini mlo‘dmnf/argmbﬁ,cthe nnplBﬁ:thWQ@l deyice @éldbadze aﬁtactukt@ﬁﬁidably located at

ne rel ea Qi nt onalal ve f the
o Do SRR A bR R SRR L, S iy releace
least @ﬁé AlldRite jdittayRa hyal ﬁﬁv&ﬁé(nt%lf% Rl BASRARS P'l %g(/er?%%ude t

rel easabl e Joi nt upon rotational novenent o
membery dn other Mmlonhéhcamat@anasoaisw)feléalscl hidegst essml@sa&ﬂe joint upon

I‘Otaglplel%ld e%\/e%réeg %f %&a%wtgg %8@ gl ﬁ(éﬁtlop é)iglf.l E sure 4 tfle Eehvery

guid@heabatiugien) dtvpbn afiiic@BsLoPs sdlfétﬁldl@@ @838kt & tHeQkt MaSt one releasable
usi ng anyone of the rel ease nechani sns descri bed

joingh Boleasef threreloasabdmioings using apy erd efdhgyplsass werhagisns described
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[0012] - del Other yarkyisheofithe lrﬁreﬁﬂitm iatlude bieseh bdsb@delbesy SBRIARI In one of
carrying th stent rther |}|r110Iu an atraumatic_tip

then i (OB TIOR8y gt HOR R RO e BDRRC i rbanother,the
sheﬁtﬁ Sedi@ihPhhe %telﬂﬁial( W%CFHOBH cé’tﬁgtblt | Bdafish hb(%th features may
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be qomrdingdy e*ddl‘fmnaémpﬁablpnmoﬁhaut\denbomﬁnh]ey&o(nantwdmembemmn the forms
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WD 2004/ 087006 PCT/ US2004/ 008909 of hooks, gri ppers,

etc.) adapted to interface with a radially expandabl e
WO pqpi@sinoog o pul | and/or tw st the nenber in oPCBIS2004/008909

hold it in a collapsed configuration. [0013] The

[

of fflo a#%fpant étézlaé{a qu’ {3 te@ e?ﬁ?%ﬁ%dlﬂg?% 8@%3%(1)6; léﬁ)g%{pto pull and/or
twisnihe membet incorfiéd tbelblsd iain zecdlrapﬁedtdmﬁﬁgmuomral or di st al

secthon of the delivery or, at both th

[0013) oy o¥hedplaptdlelv ey device eiay énfg‘f‘dﬁidﬁé a&@?‘fpmefpylngﬂwaéiehmry which
|

forfFRY prFloy POV i iy oM KGR th (xR or lsBRSLAGH of the

deln\mpy glnde ce bt bt&hyhe propinal pedhdisial setctlblud di‘th@d@}amsy guide. It may be

ood vessel s

propfie i gerated MsateafOet Bt il eecer <.

[0014] per Irﬁél &stim mAagBeeksd fRHhaReelid ﬁﬁéﬂﬁﬁlen@&ittﬁ&hlﬁx\/@r@%ncludmg,
formati ons, arteriovenous fisfulas), ureters,
buﬂw@ thgutedéq» Ibéxmdawsrsalﬁa@@clucbag mtla@xanﬁéméels, lam@me@ebumnpheral
uct s

Vesgglls g/acen aurﬁzglpﬁ oa&? 896%%)38 mal tS fmatlotn%, r%tgﬁlowfnr?fl%lglfﬁu}?& ,ureters, bile

du@fdaldpadici@bes, ER€iac R BErs, RS sbﬁl &fbike dRE Hd rﬁd‘iﬁhaﬂysducts large
of a size that is smaller during delivery and |arg

andprpl} airwipisarRdeiQlian oreRRs, € ge StogtfCheiptepinagsand kleddsr. ovhwlplant may
beBfa H rgHat'tht 2P a RBL B Ys élﬁhll%pd%%gn%éél{gf% ?Iél:g@lgarftetr émplantatlon. The

anato structure or to

desigiomay be asadeqipoovideorgto mdintaiml pasdcain anepemysgiohyf an anatomical
bl ocki n

the. aneur peni ng or neck b | acenen
SUrUUIE g S L i SR RIERPR (SBofp S %P@ﬁlytbydﬁockmg the
an&ﬁ”fstlﬁ Ql%éi‘ﬁrﬁé'éﬂ'lﬁlck %9?%&0@1&6@5‘1{1‘9& bBdjacdt aﬁé?oﬁflfa[ &luclre such as an artery
colle a nunber occl usi ve eV|ces e.g., coils or
or gwphﬁ@maéwglay memiber) oo costpl @‘rcod;lgq:tpummbem n€oedlusive devices (e.g.,

ite to cluded o
cofhypishte Siametts raied S PEBET it 45 scesladi or supported.
In Bicdr Bk ateoal tHd isdpddnt SEI6EAtONH a‘)éap%ﬁ;ve&ﬁﬂl d)MﬁfaYalﬁinhﬁkﬁl sections of the
menber. The system may al so be enpl oyed for inp
delivery geiflg mepthsT.s Bhe gysteat gan glspbe 1611%1)/@@ forrgplant ﬁl@hveﬁmnto solid

oré}gg 01l ’fls@hésqﬂflhgmg%t%gt g}ﬁﬁ% fo, slzlgtmu%gl@ 'fglthlin]a{ v ﬁ(fer kldneys spleen,

an@ﬁﬁlgn dimﬁnalﬁgifant fiplcant Ofeﬁuﬁheh ItN@inqﬂaﬁth éeltx,@[‘cgle;t) asm’get site in a
QOH E ood vessel lumen. [0015] In a general aspect,

bl &8y is a guidewire-less inplant delivery system

0015] ¢ Nain b BElaGspect ORI BlAR) fowif BRI Rl BkIVES Yystem that includ
[ ] gui dne %e §l?1aV| nggyg plr oxa?éfqr% 3 and Igam stlae%’ ys oo et mmetndes

a nﬁhmﬂa@b]eddom deliviesy gainié mgmbeﬁhavmgjat pesimatent] aa@a dat@ end. The

sl EHlice 5 o B Erah et nbloa] e AT BT L B Ty g gpd tteror
sur_fit% t6thn h@ASthicANBedtiBh3Me b &Saniful&Rni B4 ¥sefll BRPAtQEast one implant has
- rior to release of the at |east one inplant and is
£bm dnieprionle selespe eftbe atleatt ane wpplagfandhelogeted proxymally of the
dispit eg(? of@?%gﬁve?% lgﬁ{de nQenﬁbee:x sﬁ&e’fo dg—l{égseat]?he%??etast UAE releastable joint is
east a :

rel'eas e J ol

coﬁﬁi@ird:d)m rdinfalieatdéast £8&tion K)Ethel’ﬁpleaﬁtonahmpfaﬁt siethé deitvwery diameter
aneter_ unt.i | reIease@gf t he %; | east one rel easahl e

un}ﬂoqeha@se of{e @tdp%péwlq: relgas gaygt d e gPridgwigdess system also has a
ﬂegdbﬁﬁz Qf%(!l dndot Hﬁlecftﬁﬁﬁm fo?@faﬁﬁfﬁ%) ¥h (it 9 useﬁ maa/ dlrecf the distal end

torg |ty suc direct t
of dregguidefméerhleer gutiodendniirbducej tht at least@tne nhpladuiot, a ¢tdrenary artery solely

o TR R B oS R SIE ES L

proxi mal end.
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[0016]

[0001]

4 WO 2004/ 087006 PCT/ US2004/ 008909 [0016] The present

i nvention includes systens conprising any conbinati on
wotoohg7obeat ur es descri bed herein. Met hodol ogyPCT/US2004/008909

descri bed in association with the devices discl osed

al s I.nvention ch net o
ey Tt PRt SRR Rl PGPS it features
desaﬂblﬁbdqmréiﬁt Wethydotigly igs@ibed MEaEsY& Blior0eith thel d&glces dlsclosed also forms
radi al | y- expandabl e anchors for_ pacing | eads ar

parbpdiBe iveption. éuch@aetm%n@y @pluée ﬁraégftSH@gﬁeé Witht <fﬂmplet1ng an

t
o 5 TG B AR BB L i v o
an &Bbaat ﬁeltbrvo‘xqﬂmfeﬁfeﬁ’n@f aaprdsthedid withiameutowbealature otoh@pan selected from

thehEiey 57 G Wil ErodP e cRHTYREN 5 1T Yt etens and falopian

ubeSPeshs Rbliddens nvention. O these: Figure 1Ais a
g?de VIE@%éf aﬁ i npl ant delivery device with a partial

cross- sect i GRIGHE DESERINHON OFdHE DRAIVINGE del i very
de P 7 s R R AR My o7

gure 1 A, ure is a side view of an i npl ant

deI F@F%/L%Iéw % K&V Qfgnampl?ﬁmiedwewﬁd&e Wl(ha%l?%%‘fr?ss -section of
att %%I@Qaltsgct{ogeoff%eﬁagh %ﬁ@é ant end with a parti al

cross-section o ’section of the delivery

gui Beurd-1B)ix ecrddh-destienat videy ofithevd@fvetyhguiderldaintplam taken at line 1B-
Figg& % bei .expanded by distally noving the

t ubaP 3t “HEHbeE® t owards the distal section of the

del pM@Fyo GU s‘i’@e viE QHLR 11§§ah§de@1vk@%‘vic@ Abiiak a tubular member
cross-sectional view of di stal i n‘p ant rel ease

nec frahiagr) attacheflfoghe B@Xlraddmgtam endewitlo agartiaticnasd-section of the distal
Cross-.sec of an inplant delivery device
havf%@oﬁoﬁg@EPhY%%ﬁ&§%1ease mechani sm f or depl oyi ng

oneFrpet PA iPdsiléPleddfithe Mhlates Fihite BB8ingeLpanded by distally moving
Ionq@tudlnal cross-sectional views of an_ inplant

del f é\dlgz-d@rewr@her toveigidp gheadistelotratinroei the é«rl@&@egtﬁé@h ani sm
for Fi\,)gglgeear L gﬁ[l%(ﬁ%il %91%5 ggctitoﬁgl \Jlg(p !of‘gh sﬁl'f ﬂﬁ an{: ﬂfe%%e 1§iechamsm

3E1 CroSs- sect i onal

I npFiptesdel; Iamé 8¢, deMbagitudiva crogs- @echy)ﬁktl amﬂwmffaﬁllﬁ@mt delivery
mechani sm for i ndependently rel easi i npl ant

end equ:lpaé/@}ge%mg niggbrelease m@ﬂ@ntsga qugpp oymg one end of an implant;

Cr OF 3SR, 18 arid \Aﬁu(ﬂfl%l‘%ré{sé 'emdngp\/l%s bP& iyhRWeliCery device

rel ease nechani sm déscr | E4; Figures
3GLhaa@8g anechangi taletise alechanys fcsemlap@n@dnﬂy irelpasing the mmplant ends;

t ' d h h [ I .
e RSt P R SR P R S or oG ipafnt 88very device
| NVBNiHE R hydirhdfeRade mSclint @@ inddhadlenty R3GsHRahé BAFhnt ends;
view of an inplant delivery device having a

mec g esaF 1138k e@dengkw@mhp@ﬁs sectional ViRyVstd ayvariatigroetibe hydravlic
var %e%%asgﬂle%f‘anﬁé“ﬁdés%}éﬁ 3l gures SA-5C are

| ongi Cross-sec dl Views of an inplant
del Fisekes 3ABVIGare 10ng1tud1na1 cross-sectional views of an implant delivery device

having a mechanical release mechanism according to another variation of the invention;
Figure 4 is a longitudinal cross-sectional view of an implant delivery device having a
mechanical release mechanism accord?ng to yet another variation of the invention;
Figures 5A-5C are longitudinal cross-sectional views of an implant delivery device

having an electrolytic implant release mechanism;
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havi ng an electrolytic inplant rel ease nechanism 5 WO
2004/ 087006 PCT/ US2004/ 008909 Figure 5D shows a

wo 20vgiog10dé nal cross-sectional view of an i npl aPCT/US2004/008909
delivery device having an electrolytic rel ease

\‘";f' an| S C or g g],&ldg ag&gotsgg«%c&\égzﬁlltvdéaw ﬁgim 11np1ar(15"£ delivery device

c r Oﬁﬁmﬁgezﬁi ¢1@an1 W relasd mathahidpl R0brdde to\eabthetRitiation of the
havi ng a ther nal rel ease mechani sm accordi ng to one

varmy¥entRs of the invention; Fi gures 6A-6D show t he

? ZP%&?% Si %}f&%ﬁ 18{1§1§1%57da"ls’ hllgzé/vssgeecltlﬁ ea r‘)ti]&v %%%gﬂtdeme& device

veslkafig amimnbﬁ rélh&eaﬂédheﬁitmmf:cmdmgab on®variatien oif ¢zl iasdnyion;

and/or st procedur s .descri ped i n connec
{ﬁtgareﬁé %‘V fhicceengiaf msthogior s ﬁ {Reasingn @p&&r ghatarget

8 s QMB an expanded stent cut pattern as may be used

in producing a stent for use in the present

i nvEllgureoh$hoﬁ{sgnheaﬁ i wehdh is| Vteswlsrlaasebestlersubjdetpdfwcrenmore

met hodol. o arried,out ection

ot e oR o B P aaT e e rt Setapal miepgpectigh with nore specifc
Pr oiikdd ofthea¥Pdntiogw of a system according to the

present invention in connection with optional

packiagtenyshomisgs. expansled sEnterhpadsra@s wag s used mmsednsing a stent for
var s%tlh?lge}%fese%p%ve %ntl on, detailing constituent

par S "an dof a dellvery system

r esPigotds Wel-9L. ilhisgate slenf\depicly e nsotipptiotigyeao b emvsie@but in connection
anot her inplant delivery system in unloaded and
| oaWEh 28 stenHipg Aud/ PIGHEIPESHERIPFSHIS; Figs. 13A and 13B

ho . .
gy 10 B Ry BienC 6 d SRicth REBIER tnl pRod iR cpion n
theccmmdctnﬁnmt]sbpﬂrﬁnahpatkagngespondl ng delivery gU| de
|nt rface features; s an. end yj.ew of

tob o a0 0 PRV Bidg Vidhisl Snokr SaBAn o} INeReRPHbReidine
f I 0B dsRfeRITRRRIHNE Qlspal BhE bES 86liviedy s@fent @ é&wel
cont enpl at ed. DETAILED DESCRI PTI'ON OF TH NTI ON

[ OOE]E]S Des end biRishvav sidaviewd of peather 1mp§ﬂn§ ddlvean@/stem in unloaded
col 1t Padsrd T Ein B ek IR Pgn R8T dafEgve of

her géliveref [em{rghéguﬁl@aﬂam@tmctur es as vveII as solid
organs and solid tissues of the bod whet her in their

di sBigs A dy 2 ParbAkresenabyict efttiec er pitens apd corggppprdng delivery
str efi%' bt c@%éﬂﬁir%s lﬁgtmﬁig aﬁ%ﬁ 'v eW 5t fn%mb@s%ﬁgwn in Fig. 14A.

ves erl ovenou orrm I ons, aheur
Vasititicar (bf(lhemaﬁtlcfn BomltRsemloatimibrts pﬁ:ltuﬁ'ﬂdblsc of coun:hﬂa(,‘ tcmt&npllated

25 1 St SRR THIB 10 b B
[0017] Described here are devices, systems, and methods for delivering implants into both
open and solid regions of the body. The term “region” as used herein refers to luminal
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 chambers,
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



and hol | ow organs, e.g., stomach, intestines, and

bl adder. Solid organs or tissues include, but 6 WO
wQoe4N8eBTIO06 PCT/ US2004/ 008909 are not | i m t ePICT/0S$2004/008909

skin, nuscle, fat brain, |iver, kidneys, spleen, and

| nt S. L0 1 The vi.ce .

are3BE e 6 B PRI o TR 0 PG, st B RS e pigmant
»umﬁﬁblvery gU|de an i mpl ant, and one or nore inplant
| ease nmechani snms. CGuidewire-less systens are used to
[0018] del Ibeﬁe%lﬁﬁea%eblmewalév inepidanens clopgate, parhapnpalisl debivery guide, an
0

11n%1tcln dgla%legrv |n§:(te}@‘ci) bﬂﬁ%r%}/eﬁgetelgla&%gggﬂ i E}élﬁ([ t%ﬁfél leg% é%ltsii%ns are used to
delswes tlfemnb@r e imEanthoBe T guidepiraddsat it dmsart ¢hat thesdystath does not

t he re | ess.. s ste fl exi e and renotely
reqijte Q%P}Qgﬁ‘?e evigeet add ?ter ]g]?sré%‘% that ‘Pﬁb 419 SYseGTR 6P aeaelhaﬁlwsﬁn
1mp°!aﬁ't§§6n HRY 1HitERC thetg%?de%fet 1@% s%a@mqé ﬂ%ﬁa&dﬁdqanﬁeqsf&a&ectab1e, the

and i ntroduce torqui ng the nenb
renndte dacctamhe'tbemgesuplmﬂlaanmarmuw Chrec‘oﬂlo desta} end pEthye gulde member into,

B IR, T RN NN T

soldgby\MeiNp@stidhEofithe 841RREALEIARENIBBSHEm GQ PRcHiRh] ¥R, Y
smal | ?ectlve dianeter. It has the function of

pern1tt|ng del i very of Deliveryiaidet to a selected site

[0019] SQSITPIQ g%ﬁ{]g}i gﬂgé ﬁeek}% aeplﬁio ak Q;f.ﬁnéﬁ% {1\%?2 ‘rs:‘lgalfglJ gﬁgltlv%rcfw{}QGter It has

thetfan@ionyof pemmittiig da:ha&lye)f thd inipaht 8 5 eelbtedsitel dhd sQppoTiig the implant
haVﬁpa | umen extendi ng therethrough dependi ng on

in g eplkpseddpar duHag positicmng &l g ?qte;anb |Thietd911Y‘°ébj Brideds usually

t |
no%ﬁgcal?lg I@ﬁﬁz g,ls@ b%%olﬁﬁ (ﬁ?ﬁ‘ﬁ/eﬂﬁsl : o eci‘n%xet&gﬁ?% @g&?{rgw {Epending on
suaimefycties as aﬂperi%cbea]f dlemibilstly lraluyl@ti type of aseckiated rglessb amelhnism, the

cor B Aok F e ket S OP GREIET Gy EUIoan™) Tt B amdlor straih,

cul8d R T—sﬁ’ipe&tdefpfaﬂﬁﬁg oh @trs Sigbh RHydifign bidf&encENhe anatomy of the
delivery gU|de may or may not include an outer spring

tubglsir brgaper regiomyof, inferasb dggise of stiffnessirdquired, iand the 1§@2 (The delivery
gulﬁh%e grel ' V%‘/rr% glulugig an bu%e? g%lirlrr?gd?eoﬂf %org%g ? ugrlgggoo rg)\élggakflzatlon
[0020] ste®he aﬂd«’e@ﬂgul@é 1oia) fv$)e ahddeYitim it lﬁﬂtdiﬂpﬁbldlﬁétcn@l lﬁcludmg, but not
. ni ckel -titani um al ot her shape menory al

linyitgd oy staiR! quéreyhg;dsanyé)f dfs alloysy, Gitankyn alleysen e @@ﬁ@lﬁg,tﬁ@pgl alloys;
oth{eﬁ%{a g ¥n’emno&f’ LlY(%Ish% failm; telﬂl)glﬁ{:ps i‘@% ?}{;}cﬁ%&ﬁ}’/lgg@ﬁldyﬁgﬁlmers thereof,

I'con
poliykthgleop tﬂr@phﬂrafnate pnd:qpo(ymafry thet‘doﬁ,rnydtm), siliaouk, polybietiztnegns

ﬂu%}ggéll%r{erso 8&§ng g er Of f:%m %lal{}ic\{nesr Kq'g%tu Ic'lﬂ\e (tga ‘é?her of the delivery
gulQe ?dsﬁﬁ?ﬂ% aﬁo@uﬁb@l@ mﬁ tQ about 09RB% (AFBLE.HEY! ﬁichéfs to about 0.05

abou cmto about 0.076 cm (about 0.005 inches
inches) aboetusgalyzabobh¢ AE3 ¥m ta ﬁUOll’f@r(HGlﬂ?SU@bbn}t G903 incladsdaabout 0.03

1n09%sguatnd naorts %51? ifl& cshggaijgg’rlo(hg iaSn %ﬁ 2? dho E@ OSIQP na(gg%tﬁ%) (iq% énches to about

0.0d2 aivbESr 196 fdf@'réﬂiesl'dri\éﬁbly tBelilidBeted o BRI VR icalde is aRRbtimatel
out 0. 008 |nches) [0021] A “ﬁgr|C|ou§ﬁﬂ Y

0. 020 thé
abqu 102A grn@hor 0. 08aeheshn the delivery guide if desired
[0021] Lo haghlidib@d &ating 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

7



advancenent of the delivery guide. The |ubricious
coating typically wll include hydrophilic polyners
WG oh/08®0pol yvi nyl pyrrol i done-based conpositi OPGT/US2004/008909
fl uor opol yners such as 7 WD 2004/ 087006
1licaones.

[ U 4/008 09 trafluoroet
o BREEY 4 AR d: DY B i ciny® hagine ) Bhstiute o
hydf@ﬁﬂﬁhd: Belt & uﬁheﬂiﬁ(ﬁié ,aRhddliverygelide iy iRBITEVIE or id€e radioopaque
i very guide may include one or nore radi oopaque

maﬂfﬁfsééatsmdlﬁ@i@s thedecation ef thedistd segtiosrpf diie deizer &Jﬂ%ﬂ upon radiographic
hi
ima Odhall, AR WIEbL I ER oY RABIARLOTT AT E

fluoroscopy. Inplants Lﬁ@&ﬁb;The implant itself may
be a shape tail to achiev peci fic purpose.
[0022] g ﬁﬁ? waplantdisgh ey 6.02 ashp g P i 1etvﬁé sp%ﬁ%lwerpp%e As noted
i
clog it A e uliont S MRApANLS ARG Plo AR AEhEAfen anatomical
strla:tttre sudhrgslaarattatyi erduicts thetigpldnt shdwla&cr imffentatsinap é@setbpbular. The
h 65% trlc or as tic, ,as the r ose dictates.
Sa?% éyWQFmghgﬁglﬂHP ‘Pﬁﬁﬁﬁﬁuaﬁﬁﬁ Tectures, may be
[0023] us e@tﬁe@ sRdpRY, 1iA@udia BapeYstrubuMRSHE) Be Qed!td prd&de Piency to vessels or to
collecting or coralling structures for occlusive
act g peliacting pr eareling atr@,ctm[e@ G2 pclpsive mlrmrsmmatmalﬁ ask is
to n_region, the |j
[0024] ﬂ%ﬁ%@%g%ﬁ%ﬂ % fn%) °o°§9ﬂ%8 glh\l/lge% 81‘ Peglﬁgglgi? tﬁa}lrrl]%qa% may have the
fonlﬁ&iﬂaﬁc’mlcclﬂélvaﬁ@u thasremai i 6al OfF asuhitt b @ahdahi Gfentation after
deploynent [0025] In one variation, the inplant for
MegHkent into a lumnal structure is a helical
[0025] SC afﬂc (medvanaﬁoﬂg the ﬁ'lrggérﬁ ?(?r l%beﬂp%gosg ﬁﬁﬁlgél%ﬁxﬁ%peeis tat?l%fical scaffold,
mai Nt al ns pat éncy men nay
e.gapateny putadyl @aﬁ“elldfshwhatdnmgtaﬁtsqmmcy sfic hineen migshes md@éd The stents
07 tao Fishel
areﬁ@lwﬁksg}fr“@?ndgvg stenffy fueh & 3@& lslég B Ro iR et al, US.
4,901 85Rf Wako¥rak hlata!nQ‘IU st41853 54%%51%'5 St AN P& S WBation, the
menber, e.g., an occlusi've coil, such as described in
lmnlmg is 5n eGAusPeomeberGh. gn b pedusiviedil, Sichss3@RibEE in U.S. 5,334,210 to

Th nterlor and exterior
(h%ﬂl b&f5fﬁéggﬁg gﬁ?p%éf’be designed to prevent the
[0026] act '[l‘h(@IritéHbr @hd pathed RefheR| of BB B SR Sna el dagighéd @fﬁr@fent the
| ant depl oynent. For exanple, in the case of
actvgg%rw%waﬂgql@%wal Professex durRePT afics Hplant deatoymieny Ber example in the
0 I
s O T e TRk S EAE) B chb AL 00 B o grcse e
likdliheod of 1rm1mvﬂltiamygeprponemt rebade athiclacouklttigganhd mflammatory process
| aque-fonnin eII . The riQr stent surface
and 33 GIEHRPY Dlpgpcn Hpmgf@hi)uef@sn@%e&a%smmaw"%%be smooth
to 1tain%ﬂizeaﬁ}@u1$ﬁ9ﬂ§@%oﬁé}?thé skt Ha RlcRAte tthl%‘ E@F@?ﬁbﬁt thr01nb031s
0027] I nportant physical properties of the I npla
[0027] Impostest plesrsidahplopeities bithe amplanido cbn:mietrenicludp bhiearg nht 11m1ted to: length

A R e N T S———"

Thekb @h§sid) Ysopertics Brill R dd@BedMol decdifat FRRGLEN ﬁdto&pasqaﬁﬁﬁ Alameter,
for such factors as |lunen dianmeter, |ength of é@d
or

lengtheri g8y stenesjp &ypsrofilgpinabstrusturesor pld oxgan gbmsae v
[0028] U1 SRHEL QMRIaY gﬂlnless steel and tantalum, or metal alloys such as alloys of nickel and

titanium, specifically including 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
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[0028] Metals such as stainless steel and tantalum or
nmetal alloys such as alloys of nickel and titanium

wa@pagiogioeal | y i ncl udi ng superel astic all oys surtI/ES2004/008909
NI TINOL or Elgiloy which are comonly used by those

il o R Sl 5 A W
glypnlm aond, o1 nalybmdi@adablamdiﬁnérs ang. peopdbyneaslabéthylpnd gtievisyl acetate.

[0029] no ngp%algg?rgé H”%&éls%&p@lﬁéet} !g&egaggutlcgq%gg: M}ﬁlesgc}f t}?errapeutic agents that
ma§bBYk&Na tREnphRY kncRfR! Bit@re AR %ﬁiedw eanlnmtl%@ L3t Yulants,
al so i nclude a therapeutic agent .
antifegad paents, entideflansmatont agenﬁyarﬁmemdwlou agemh,anmﬂpbmbom agents,
not antibi o
endt o A o e, Bl i e, i upprznyepecnts
thr&gbdilyﬂc agdhtd, BED phyacdnnabanh&eofR T theiPHAP1si aCstaf Bl aBtithrombotic
endot hel 1 aljzation pronoting agents, free r adi cal
agepg iaefgeply, inpludedinosuppr essi ve agents,  thronbol ytic
[0030] 29 eEEéa:ﬁlpl@ggf %%Int@ﬁ ?%[:itﬁjgﬁl#b%ﬂc tag(g{t&?l IudL cét?l@aﬁcgp 4': g&'ﬂ Argatroban

c1lostazbl,| deyldogrel) 8}ictonaenp taltepaiin, Sialtﬂib‘an VcEﬁaftttidfeJ‘IdhpyIﬁkiaﬁidlé;
| sal.icylic acid,  argatroban,

ents include_ ac
en @RS haiFO SR R BUNES oSt it i o
nad#8pdiinObRRrel dﬁf:d)t@fn@de' ?ﬁﬁbﬁ‘ﬂ@ YEiSR I oBium er?%ﬁ?a? &l fthpyrazone,

epopr ost €nol, i ndobl 'oprost, integ
tapr@tﬁ@g,rtéﬂomdlam tinizaparin, hmﬁbpa,rtaﬂpsal,rmndranp af ihejr dmmgm\@ls

o031 2R LALPEABs o O R S 8 g

pollinkePbi d¥Bét, sultable kéﬂﬁ@raryaﬁﬂ‘le@ Axd fen 'bbﬁbdl oflBIthy RhpI¥8Ser, when the
0031] The therapeutic agent nmay be coated onto t he’

implagdigmede Fpwerpelymeriamsicsiab disaersed droysboyhibe p@kynm her
[0032] fﬁ%fl‘g%%&l%@@%g%ﬁﬁfigg éﬂ,”ﬁ%’ 12%%1&1'{621%{] oat S%agtgx}eométgr?al may be

sel@médy(menhe basmbéjts ae, Fdt aRaNnse thd 1’ﬁﬁt@tl@lhﬁ@5i bé Meluded @I implant where
i’%LThel Eﬁ %/ i nclude a radioactive materi al.
thema ankigite et tpya ofa stent hat igig by tuated aver ayasshlar pengsissiThe

radffacti¥if; IH%rs the fncﬁd%ﬁ&@g‘ﬁg*sit&gﬁs n?&iﬁftfoﬁgllme xgglro'ran&gslfl&gﬁ%’ serve the

in an’inplant where ant 1s 1'n
ﬁmstmnof et ﬂna:tel itg atlow kdetesiwm«aﬁthci leguidon af ﬂzaanpllamrdmmwhmpmcedure or

he oa tivit rs,the i,dence
ey P RS Suigibrb FelifpeRS wiotbe PR i P geliiag odinpe
wgmhﬁmn{umgﬂbgﬁm@f a tracer, to allom1detect|on of the
| ocation of the i npl ant durl ng the procedure or
anytine thereafter. Heleage Mechamismact i ve tracers

i nclu f al Li di ne echnet i um
100531 ¢ el oA DS el BSE nt B Sl Fhlng . e
11n1illnﬁ @Hmy Isystelﬂ'rihc&ﬁkies d&iell\/@'y)guﬁi)éﬂk)em)eﬁ% Ry 100 has a proximal
gure 1A @ﬁ@i npl.ant delivery system: ncI udes a

SGCH%IP e g segtion 11 A7 érplaghy niibisieee Aercisd BY HPMEl 06, surrounds
a p&@i%h P ﬁlejcﬂﬁalas‘égtlcﬁl fiaSdfahe §&%f}p%lé&@ 4nd Meiegpibﬁgéttachéh to the distal

his case epl cted as a stent surrounas
Secpom 10b0f the delineery gBIIda,I Theubplam 1D64asoshotvindn deduire IEB,yls concentrically

s rele at hed .t g dista
odihaf OoshE ety EEHE T A Pdtehali Beniety Lo i asiprentn Figure 14
andSTH)\WRpicHofr irDiisSfadiion IsSofPNfR Md il1G@dtiNe purpose of indicating the siting of
the implant 106 on the delivery guide 100 with the distal and proximal implant release




adj acent to the delivery guide 100. Although the

inmplant (106) is show as a stent in Figure 1A and 1
w@®200d@gioes i on in this,fashion is solely for theCT/US2004/008909

illustrative purpose of indicating the siting of the

medtEBlsE1 08 By 19 e L e B s byt e iussed in
greRETdat8PBA4w008909 nechanlsn1(109 111). Various
[ a t rel ease nec or uctures are dis
0034) { 1Phoe i B T oo e oty Sshad risIcanhEupbs e e hONRrY gvide 100
at tﬁ@{)ﬂgﬁnﬁﬁl reﬁ@tlbg ofihk anpRA 519.1 didtsl éi‘qﬁqtlt)%?ﬁiéﬁ n%)ﬁm% t ﬂlethe system shown

ivery guide 100 at the proximl end
in Hignrie dt, napldn’rd] Otrady estcured t@fhetdahwtrmgumetl 00 by suttegenenc

o MR St gespnient, Arpofio Ry Feiich nd FiRtgISHic

meétRhBasabl comihainihEed FXREIHIRIFdhose tdI@sdRechanisms will be
hydraulic, and electrolytic mechanisns, or a

dis@iissasi ted@W-on t her eof . Exanpl es of these rel ease
nmec I
[0035] eglaygg%ﬂy Jeiea?ee%f Stgé gﬁfﬂ?ﬁtelqm% g W{ Jfgggr? et ll,(])O may be achieved
thr(d.%ihla\dﬁéqhagmald}btabﬁﬁieﬂ@to&ms ﬁﬁfblvmged g. tthrisnng bf the delivery guide, such
det achnen rocess inyol vi

o5 RTORTRG AP o] G0 S Gl blranlifional Tevaedpf e deliyery gvide in
relaﬁoﬁ % ﬁie%n‘)lp[hnp Tp l&tgégasg%lye:{ﬁo B ARRNAY | HQH}? h}t)lf%l‘étﬁﬁ? Bltachable

Ivery ‘guide In ation to the
Jomtm:uldam desetibakia UrBly5, 40840 Gabineveal.uai electelytivadatahblle joint, -

o34 DRt L85 T4 B SO B B a2
cordbigdticasheescri bed in U S 5,122,136 and U. S.

5,354,295, both to GU|8®3eln] et al. , or a
[0036]  condsi anathico randtieopewid, as[sDOBEn Flﬂum?oﬁhﬁeﬂyswmmamdw tunldr member

200P% n%aﬁw?agntc% grg :( %gll%fer}ti %g ﬁ%@i e?ﬁblﬂgrdﬁgleggﬁyb dtgmn a component

of tBé) ael1v'5u§bghhldé ZQEﬂ‘fachoo%@@tdé‘&Mﬂf @lerandsio BpMRedkbasable 1f1$t@10ned joints
|verEQ§U|de 202 that cooperates with one or nore

on Ehﬁémpbrl dbtld) Herelsashi®ass iois end dherefes, relensathe 1(@@9“ 204) upon
app%}{:lét)ont& aﬁ%ﬂeﬁ% ntobaﬁgnt] Bllglt(ﬁ‘ t\(lf%ﬂg% Rfl 11%£)B¥1f %%Lsg&ﬁ 904, is

on ~applicatio are
monmee e atd;sta)secaiondﬂé tofttetdetigery Aniderank almnd dlStﬁl end, 208 ofttestubular

| d | i 6 th _
mefgBf ey TE T SR PR 04 TitB08 no S End ki stent i
attddREP@ing SreddabAAO RN 1 1h 1R QX LB orIN A1k @é‘hvteﬂﬁgulde 202.

) stent. he distal end 212 of the stent is attach
[0037]  usifg mentienedzbats, dufubdrmengtier mayintedecodkishiyahbagie e ctﬂhve@'@ulde may

S T W T
out@LiubiglaMA¥mbOEm s 866 bé tiald t6 btedgssiteonl tht infplafo Wor ilk@ince, prior to

delivery qﬁlde as a actuator to release the |nplant
relepprs theier Ul IeRberanEhe Vg tapaeng deigwiang ¢ therefore obscure its

pla&rl k), L %qp%rﬁlt%edrdﬁgh@&ﬁ of i pl n%&ﬁ{eﬁp ¢ 9}%1% iR ghéﬁs a stent 300

edse, the
expam}hag ds tdbelar mehdbet 3@2)1$trﬂ1maedfdmtzély(ﬂfislbel delivers gu1de 304, in the direction

of i SEEHorie e enacBiRM R BT a0 e sparbFly, e distal cnd
306 MQHJ: ﬁEnt%fg?@arse@’ﬁgm' Sdismreeic 5684t the 88iveRPoEL, f¥BEWed by release

g 4, in the direction
of the prox1ma1 end 310 of the stent from the distal end 312 of the tubular member. As

mentioned above, the stent 300 may be secured to a distal section 308 of the delivery guide by
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of the arrow. The stent is then released fromthe
delivery guide. Specifically, the distal end 306 of

wo h@4o8md i s rel eased froma distal section 3P8r/0$2005h@08909
delivery guide, followed by release of the proxinm

sucﬁ@l’i’ecﬁaiQﬂ% ad f&@k sheRdy ffA8h g&g %&Joﬁ{paﬁ aﬁﬁgsi\%fs’g%%ﬁﬁigé’ ora

t ubul ar menber. As “nment T oned 'above, st ent
corplinafénguthergof chnsdqlwntly, stant tdlense BOS b@fachlheedjlhrdugh raymechanical

ot PoRES e oA QS TARES! PRyoesT E it Reat BrogEe e Bp gxothermic

read@b,; Sdn@@c-tro%ﬂlcdﬂdcﬁﬁlen@ﬂro@ess &R AtbABIaAHN fHegsogof -
Consequently, stent release nmay be achieved through a

[0038]  nechighice 4B andétCa@memt amtb@e@slah@n ofestentireldescandehemism. In Figure

3B erQ tc'sg’jnl%qn 1? td t r & }P? gf%ﬁ é]d’rfé)ﬁ’b %Hst(gtﬁeg on gq)ﬁg %f the delivery |

guld@ n&m&&noﬁ rmfitﬁbest@mfs% Ei@ﬁﬁtﬁ}: bfaclets 854, 3. af}dorﬁ:(%fﬁlli@&%té&lnent
anot her variation of a stent rel ease mechani sm In

proqﬁqﬁlgent@ged Bk Eleasesthe distal gred 3Q%ef the stert fiara atdjssal section 308 of
the%lreﬁ‘%ry Egﬁet ﬁlot\xﬁg%ﬂfg?{eﬂhdﬁﬁi:E:ﬂ(f)‘arbf%ggé]g{?;ndt F edtgl{)ﬁl\éi&%és an.

Separ at e stent rac
[0039] 3 14Comir(glablehylea$eeofalh eh ef dretnayel mrefidm ther detieayemide may be

aocg Rt e e Bacre SLEET (Goabrahets HE @aple i grent proximal end
3108t disRl +ea ™ 2t dFeh SfuBilbr feSibad 3 lf?ﬁntﬁat?{gﬁn{ 2pbit B% ALy giﬁr!iehvery

t he tubul ar organ. [0039] Controllable re
guide dTlest bragkeitsipl dalrave far @mp@ gi9el3il ¢ avhiclyare geoximygllpadjacent to an

c l,i s n ture f Fi 3C1.
enl RS0 TR0 PR B3liar LR bR po e A g guidy appdracket
arn@$i3902IThe aeliadty %ﬁﬁe ahd EtBﬁt dabip AR a d@ﬁ@@)" didheiet, RAY ﬂfe@é 88ivery
ortion of the delivery guide. The bracket's 314

dlam&b% ge pelsradaly gqushrraowslFass odthe shensx Whenthe aatipaiersifls is moved
prosifﬁlaqﬂl %Jfgr qut%lé ﬁﬂ%:tfl’)l Vgﬂ%sar%%\!’ ltﬁe Q%l-%%g&ﬁé%ﬂ? .31? 8?29 }orces the

portro ry guide a
rani320 regTdirs el of\tlea“bra@mm;mmd fedne e ddiCbrylave aaust;iﬁi d haﬁta)‘( fashion,
dja ter, and t 1ese del i dianeters_are

caugins el Py b dispaced radial sl en ghesprpximal end 310 of
the%ﬁf‘ tﬁ&@oy%teuﬁhg thedehy gfoxﬂﬁyl%ﬂd 3ppoxi mally, as shown
di'rection of arrow, the ball-shaped portion
[0040] 318F Tgm’ecﬁ'éé shhes theamléﬁs of egivorgshgaBuwdr 30feproriachiet The clips (316)

t d d di
ha R QT s Yo ettt o Smot o T LE gl The
1mpl&ﬂ i(300) haoehtpaaa et ¥ didReret fA6m PR FourRl in 819 an@éllgieféfd fofhe

ent, thereby rel easing the stent proximl end 310.

[0041] | oo&gyreﬁ%uﬁ@‘@@deémm@ysﬂq@ F185uvihichothe oy ey ofitfee implant 321 may
have rotat
ve AR RD RS0, EBbt s 0BT 3 b A1 222 o
dlsﬂayreldaan@ dhil 303 18he indflent 32md l@Bited ﬁQQﬁaﬂWweémmﬂ(ﬁﬁ dfithe delivery
gul? ter fromt hat founddlgn its undelivered for

gre psleasply afsached fioths delivay igpideypydiyacketn oy £8P, rThe two balls are
t
spalddl iaRuliDS m’a?%ag ggﬁ%é;\éaéﬁggn SR ARLFISEL 35 he Q%Ba)lbﬁ% \3”27naeleases the

I ndependent y using an-act uat or
distal gnd3d3il e Ilmpblhe&%ll aigl thaptoxB24 bal 322 thati rskeades thed rasinmad)end 329 of
T ant is located, i bet ween
impdht 57 Ao, foiF R R il fosinen e a0 e BB dgpos of events s
sho%tlﬁ‘Fig%deF 3} CarEI D,V &k 1ﬁlﬂlaﬁ?3i)1y 1@&@%%5 He %mﬁie'tél’jareleased in
he two balls are spaced In such a way. t ,

Figyrer3Dat ilo this Mevationntheiimgplest 3bimayt bresedf- @tpandmgl d.g.3anstructed of a
rel eases the
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di stal end 331 of inplant 321 and the proximal ball
322 then rel eases the proximal end 329 of inplant 321
W@ p@a/0smoé t i onal proxi mal novenent of act uat orPGDUS2004/008909
Thi s sequence of events is shown in Figs. 3D1, 3D2,
1wl e .
sup@fé es’gcéDg’l(ljoyl n@h b?ﬁltlﬁﬂf éﬁlg)thlef ﬁlcﬁ{ 1&5‘0’{\}%@% a%t’flzﬁqgfhgé., Lu}{ appropriate
stamhepslaml 321 rray be sel f-expanding, e.g., constructed

[0042] gr |g)§%ré%]:ev% sig tg %??gggcb\}?r?r / SZOO %i%;o [ﬁgr% el ag, {)e used to

d %f@ﬂ dn¥ usifig Yuid afhoarqwe@ée $hpétdl ess st eel
F nﬁi,l&\ sﬁlu%t ﬁlr eﬁgfsm I asr to tal a? Eovvn in Figures

[0043] 3 DlFlgBIIBS SEaidd,, 303 and $Eablyov bbydreelit vasiatidepSbywmare the delivery

usi fluid sure as the us.
sif R e b Lo BerBs S 3308 B NG5 p PR GGty as non-
expuadddakicQin a SARWMOrArpin 6. 3| pMaEYy expahdal 1?15@% \éﬂn& Gul® expanded
hol | ow lumen 352, a sel f-expanding i npl ant 354 (‘shown

in Fyas. BBuand 3 Begonn 2 Ssqsand&amy(’D, gnd an aptuptorf3Spgyitly dpasting member

Fi 3 expanded in Fig. 3E2, and fully
35§e%<hdz§rgd18 di%%ue%%ﬁlbaj?;@ and 3E4 (e.g., in a "second

[0044] f or’ﬂhe) implands4 (hmihba\trﬂb b3Gstatit bihthe lﬁe)iisiheljﬂ torhdédlivery guide 350

nd a radi 0- opaque nenber 3 The inmp
du%zﬂ@?lﬁe?/éo vl tnsétﬂaenw&wsn&&tﬁﬁb k@%%‘%ﬂrﬁ@rwnal brackets
36t felpebi we ﬁllée.g'?hgﬁro%_ﬁgal Adihg giif'cl(étg Elol, Bgz [ dfier 1nc1ud% regions that

sel ected treatment site using distal brackets 364
coopemse wigh therfaak it lsme8632 o molve pgoroapplib@idni dééncrdised pressure in that

T TR W N R0 YT

motiBY EoriRn@PP! i cation of increased pressure in that
| umen 352 and rel ease the mgganp 350 or nove in .
[0045]  conbigrte 3k showes Biepeivatos 356 sealiwameinpbey 858 approaghes the various
.£0 : Fi . ator 35
ont?(ﬁ%ggg glgf{ﬁltmlggs [(ﬁr(é%glléarl 0 Esa3p %Gfaéﬁgccﬂﬁgﬁo fgg% g&) léommu.mca ng 8%rom the

luntehi3bb @@&m@ydﬂpﬁcmlygﬁ flupd19xttdtablerclips cleietaﬁﬁﬁg afu&kets Girakimal
orifices 368 crmunlcatlngfromthe  umen 356 to the

bragkets 307 qnéélllﬁt%lbé?‘?k?‘ls@l d)y actuatable clips or retaining
[0046] Dbra léfu?% Qﬁéﬁﬁh%OIPB%ﬁe\taﬁ té&%s%qgcthlgo g#le Bhﬁ(‘é}(%(}c‘on the

364 ed 1 n the descri
actwedor shbft 6&6 ﬂ&t allavesdthe ueq:raq Slﬂilp]ﬁhk@tlp ﬂﬁﬂa@mtbﬂmarker 360 with a

oo B o S RIS 45088 S o
Iunle@di52 (G ?ﬂi&ggen'ﬁthhﬁ reté—”YQnd:’dlepHyethg gfdx‘i’rﬁﬁl)’eng u76Qf 3RPlant 354. The

i ncrease pressure’ in (via syringe,
intepigirpresare raiscantirateips by pm?emplr les wabragkiets 3G2 awd morigs therm out of
|t pres rai,ses or rot
cotf e el 557 ERATE IRk S R o Rnal bRl oa of mptan
354caa;Wtyafeémmetdblﬂvb@gumﬂm 354. Figure 3E2 shows the
enment_of the proxinmal end of inplant 354 away from

[0047]  { peFighie 3Fe rsw@mhe axpbmovement pf aﬁugtaf 35@digtally 4oa ppsiion where the
sea%%ﬁfem@%v £%50 gf)ﬁtlo&cﬂttt} %Et%ﬁtgéigs@al%hgg &l ﬂrﬁcﬁe‘? APHY rEl'er% the distal

I ng nenbe tioned to act
enddbfstnplant| Amn ar rabivagpleqtis matdr A (pedi@assethtdmeaddlt&ha]l 1dent1ﬁcatlon
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.
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end of inplant. Again, a radi o-opaque marker 374
(perhaps with an additional identification band 376)
wha®4ogmne depi cted to show alignment of the  PCT/US2004/008909
radi o-opaque nmarker or band 360 on the actuator shaft
35 :
[0048] 6F 238{)% sﬁo%g%élg% B %%%ﬂod},ﬂ@% B Mt%f%gﬁ%?'%gn%ur%e %Bment at the
aCMQIV@éﬁ justprictep m&dﬁml of the elivarp gaide 3364 Thadisipl @xd prakimal clips

t tu 356, | t d |
or pAEIR R gL By eGel e in Simeb i e Belior eficgantia)
[0049]  cl i REern@fivddli@e&edis of BB dlemB)shBaM En fHR XSG ﬁuﬁchﬁl Figs. 3E; to 3E4

surface of the delivery guide 350. 1[0049] Al ternatives
is spen lndiignPH1 ofd Ithand inohides.s. S hoeaver alenteat 384 to ldckpr cover proximal

on@ci@g@ gﬂnrﬁ%ﬁ% &rgsgllln%agog ggthg 61\1/%2?1 gﬁ%n%@ g@’ﬁ ggerb cff<nt 380

includeslvley 39 @xllow! fluidflbfipagighd G@ed eleiegt 3408
pressurization of the distal orifices 368. The cover
[0050] ¢ efignt Gaeiywsiarigersofibe descrbed exsten inowhich an tmplpeipr stent 371 is
I
ma{/ﬁga;ﬁlti%di 1!3%091‘&}5& %ﬁ G gg\gﬁdleﬁ%y g}[;fsgl? g%}s ust %hPI%%lClﬁJg QY5 Ip?oxtlmally and
377oahsmﬂjan‘ll‘hc3§p1mg$hpsrholdtt]aa ingdant37p s plab©during diahhﬁ'tylandlagamst guide

meiggy Y57 Gt 70 s dp G RF BB oA L Eah el nd to release

eacﬁ %ﬁd bPiR)IAGS 794 b gadsdavar st e 1Bt angl3’7(7‘ S ftef RIS on or
. An actuator 379 1s used to renpve the clips 375,

releas’ez r@equem:n@ﬂ ﬂoyhcaguidq membble.’aBefor ke ekl ofithi thqilgarde member.

o pishT Rl ERTE Oy abRR 50 mRR Spe G AeBF e of implants in

a s@jubhtenl fRARAI S tﬁ@fetdn@ér Qlip§ 97\53\3&17 réthdih withad the ¢iide member 373
menber The system shown 1In = gures 3Gl, 3& and 3G3

aftoralglivay.fhe acttl@iord%’ﬁ iy gble 4o pliderast e sitpph avide member373 where the
e t | 3
chp%%ef'ﬂi #7'V\n]%%1ﬁl&ﬁl§llt?¢1rgg én&ﬁg@tcﬁl rﬁgagld’ygrffg{ Qi%gvtn aﬁ)d;f ﬁhgtgﬁ}/ to d dite on the
guitibmeabetibdvatg Sibher smplbhtefot utstquiat pasert @meqlﬁn@ﬁ an arrangement
ui de nmenber 373 where the cli 375, 377 resid
suchas Gps tna%ﬁﬁﬁ%@ﬁp dspleydap S&@#F@H@Pfsaé#a% 4 TBFY 08$t§qtapx the like
w1tﬁ&t%v1§id§ﬁwaﬁ%f%ﬂé?ul&%gﬁbéfenber havi ng another i npl ant
for subsequent delivery. Consequently, an arrangenent
[0051]  suchn ths vaftnshywhé Biged Gio3Ge phd3Gs, ithe dips éaﬁlemd: 3'&l are spring-

biaéﬁ%tsta igggéﬁéa A gltb ﬁrg ha{f}?xg%f&elm]a%gmdf g)(?lg‘lﬂkele 1’)’{.[’5 ?rﬁzg ?hety are pushed into the
resp/e%ﬁk/@tslb%rBSSWdéd?foF b -ret@fetion 3 S8cRHin3 Fadeli BB %ﬁeta‘ﬂ%the self
375 and 377 are sgr i ng- biased to coll apse wt

expandieg sEatorgmplang 3 hm@t@ threitpe el BHde membet Hdy Eack oﬁdmeaﬂs 377 are
sho 18 thi ?Qfana[tﬁ)éqg ﬁgélevf?ooiln%% §§ § 3 PRY Itlga% g]{l%a L tlf’eﬁ@péaéllt 1371 often

e raction ed cli'p
axigligparetihing $he enplaoy 37 1rank1am1nt3ﬁﬁngamta deli‘l"di‘y faide oFthiviplant 371 as
nmenber 373. Each of clips 375, 377 are shown in this
shok i ati on to have hook menbers 387, 389 that engage
0052 theAkEiEHv%{'ﬁlﬁ G0 L &hfRMI i
[ | and mai nt él ncl}lhé&t& %T%I??gﬁar(%%éw&?gﬁlﬁguﬂemrﬂ% of guide
meﬁl’ﬁ&r 3B ungih dwontabtd @e2rodisnad bodwf ¢lip F15g. FusiBér distelt matenent of actuator

79 is. pyshed di st al.ong _t.he. out ace of
379 e b AR 195h 3| theltod HohbEne Ky ovh ptaoRantingereoptacie arca
in ifplapk BP1.375. Further distal novenent of actuator

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

closure within lumen 381. As shown in that Figure, the proximal end of implant 371 has
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379 urges clip 375 into lunmen 381 thereby rotating
horn 387 out of cooperating receptacle area in

w0 pplastooad71l. [ 0053] Fig. 3&2 shows the resul tBCDUSHOCNE909
novenment after clip 375 has conpleted its springed

e L A T R
Th@@?ﬁliﬁ%&)@h@ﬁaﬁaﬂowemmm&e ddasithenedf thhémpliast idhesled. Bfg. 3G3
sho{:gv)snghg Pe%ﬂ?sso]fggﬁaﬁogaégsgc%lgﬁtg\?qq%gtﬁogqq%ﬁggr 3tf gru(iixlg thrg(l)ntacts letal clip 377

(sh&sh s F1FEITi3 i‘ﬂf1tstc|8ﬁ (ﬁsg@ k&8t ) ddd tReese Qllovb:l'n o(?g’tal e?ﬁ%‘ﬁnplant 371 to

the results of ti onal di st al m)verre act uat or
sel3@@andhinitd thetchomnttmatnserrﬂlsm al clip 377 (shovvn in Fig

3&.in col ] apsed fo d here ILLow t he.
(00541 b 3G Sho§ hABR e e A90 SR ERlaaR a7 PR BOuhar s st
 expah@sERh he abimRp hdjﬁd:énﬁthe[c@&%]guﬁegneﬁ@ 35D0WetfalR2B79 is situated

ui de_nenber 379 free. nF ant 371 is shown in its
witBig) implagagk é&hmsm@ﬂmg%m wih Jpavelml ¢lipe3 "Senor digtal clip 377.

d
L T T T —

motdd1gtaBs71‘.édﬁctheg\ulaéﬁierr¢>letW73’377 Act uator 379 is thus
able to continue distally, tg another

00551 gonihs merhgniet wrggen shayrbin Higs- 2Gintfe 3 G gtambegmdéﬁ%shm such a way
L
that 'JB@ agt'dhtgﬁsqﬁ'ﬂmgf gﬁélué&qg% %E&e @%ﬁl@@ﬁ%ﬁ?ﬁigg}ﬁ?g 'tl% J{éﬁ?aélt upon

shown in Figs.
dlsmfhmovelhatt of He amtitatra by pro@ding s actoatot withhsldtwmethenfrobimemaking™

depl t h t di. st al
Doy P e B TR TP DU AL ey P aEck e Sfoul thep be used
to ARtuakdthe @Iilt)scﬁlhﬁ‘é nexi G Hﬁfﬁl PfplantRf QVd&iLns or features

in the actuator. The actuator and any retained clips
[0056]  woulndyet héwrthse vargaipn, the sEgemacleasehen uhplpst (shovirhas anssatt 404 in Fig.

4 FREh 3\l RS R 4oh by Pe PE R uasu@Em Sl ot Biifloned. c.0., at the
imflaftPrexigs] @ndsdienltend) byl §Ildﬁig§1 tubdihr AbBeES, idudted co- ax1a11y on the

delive ui de 400 b%ﬁone or nore attachment arns 402
deliysi gqléﬁﬁ&(g) distally ovgg the delivarygrida OB, ke piant 404ds sroyredito the
ocfA Y1) Rl SRSt 0V g oparaion s

111UBﬂn£&ediml Tigereyt) gﬂfhei e1bd O mehtver $0@mtccdhé aktscimemt btk 402 into a

cmm&grgssg&l | er %%qt%n etesi:gg%%(’h taﬁx ts%eerl tgﬁééivgggl% érI] (510 in 8‘16 direction of
thelabrloWs tWREEHe lafladtinGW Srb402 Hee c&ﬁﬁ%éﬂ b?@l‘[@)ﬁf)uﬂpﬁeﬁ%&eﬁm they are

the attachnment arns 4.02 into a onpr ésse
mov%mrw@rﬂr fomdhe stenti404 stomdekthd |cs11tsd1 Iayls of tre deheer&@uldﬁéw thereby
400, hhothe.direction
rel it bR oG L8RP san Neaf o Rimaibape 5 o seria
fastiiefraethe4@ulartri@Mb@ 1406 i el disaRy, dvith @etdhiensbeME sttRdproximal

toward the central axis of the deliver gui de 400,
endy HISrqspyiring betose fefachnprat gt the stenipdistpl eneh é{lﬁe CGoapeayent]y, if the stent
. . ; )
po S 8 P B ShBF ARAR LGS s e U 15 Ay e
repd@tiagddpeiot toodetadhingsthe Bﬁenirxhst)ﬂ ¢ridl In enévAdBioacthe tubiut® member is a
Eﬁfor detachnent at the stent distal end 410.
bal htly, if the stent position requires

[0057] '€ a@h@@tﬁaﬁﬁﬁ%nt%@ o8l @fe%ﬁ&%ﬁ& e B B 8athe BaB¥all®s the delivery

end, the stent may be
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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repositioned prior to detaching the stent distal end.

In one variation, the tubular nenber is a balloon
w@2a0hes®ne [ 0057] The attachment arnms 402 are PENESHDI/§08909

made fromthe sane materials as the delivery guide

. Ll I .ckel -1

endi 182 of it a0 S RRAGRFnE) B b7 B it ol AUEBAhirRYe hem, when
in sandiallly expdaded t:()hf%pﬁf[l@ﬁf Jeain@s ﬁ@brtioﬁﬁ)flarﬂ;t@ﬂdﬁdddmeﬂ‘}@@d)’and when
. of rel ease. The di st 14 WO 2004/ 087006
in GRSFNYEEE0 49 tm?é@n r@ﬁage&ﬂiaé sae sieat partian Hewihe deliry guide.

nay

(00s8] Y BRe R APl il bR e 8 1Y B PR Sl O3S om (0002

inc}m;b un tlnnnkméssaawahean butsuieailainétemnwng lﬁrodeaboamd 02f em toiahowt 0.139 cm

o BRSPS OBy S e P gt 005 e

(0. m&{es@%dﬁ@ 020 mcﬁewﬂdqﬁofeuﬁsaﬁ}ﬁstm fror @9&% Bt }6 about
0.005 cm (0.002 inchés) in thickness) with an outsid

0.035 ameO 410 ighgt tegpbbwichy hesm DQEendmthm o (AciDs 8 g0groe of
010 I nches ches nor e
efibiity praPBrbRIfTeh H3a0 nordteaTAE bRl or mpte) afovs,
includ@dye ut ot HiBRel td) sdeds RERESNA niditu-titaien UBoKA o Yrost Vdrlous
fromabout 0,025 cmto about 0.035 cin (0.010 inches

polygegshsish a9 polyainyhelerdde, pokysthitinagadyetiylens tergphibplateaand
polgﬁ&f cOf flexibility or duroneter required, they may
made fromvarious netals or netal all oys,
[0059] i nCFlgdrerE@,A BBt amloiC khaw & edridtion ofttlad ddseﬂ&dsiehedaryaydem 500 in which

o ISP PRV O PO By BEeRhP QRO B i Py anuich 3 & stent
[0060] t er ?HJS' El@@t&‘(ﬁ% d@RNEry iBRkYWoSNRREe.d Ca%h Fidua d@faé’%vell known as

C show a variation of the described rvery
comgoélablmdﬁbﬂery jvinthif@tplacemeshblevasoocdligre ewlsy Qne sdeh capmyrcially

.{0f nt d t I | np! ant, .50 h .
AR R e ot il oRpeh e by paittist Tpapeuscs. o
subRRk &y 0€BYston S6¥ntific EbGHUIE R uAIEmIBElackbDoidfor “GDC™).

control | abl e delivery (J@sl nts for placenent of

Nupgzays petenigde Ve Geglielmi daseribe b thegmnmefigswsel y  avai l abl e
[0061] gg?’ %s é‘i‘% Ll ?lgﬁjﬁélﬁ%aﬁlgle}%dlﬁl% J)ﬁﬂt g%tsgéib%blf%n fepeg R (‘?'11‘0111‘[ that is
notSﬁm.ﬁ%[téd ﬁmdnsﬁﬁa ﬂl@tﬂl&ﬁﬂﬁf@ﬁaﬁhgi doek fibt ﬂ'aﬁha@dmm&lg oﬁﬂeh w(h@!i exposed to
Nunerous patents tq Dr. QGuglielm_ describe

an @q@op%%ta@ryn@pnq €3 1nt11@(y@§}]taqtﬂu@g g%@@ufﬁqpélﬂy non -noble” that is
wilf Eﬁfetr %I%Icﬁf@)l'yﬁé‘ill Yer&de@F iBhR dibRtioh $nté aﬁ Qﬁa[éblﬂﬁgpﬁulﬁ Q){ perhaps,

electrical “cirduit that is not Insulate
elemcablmucmllmtodﬁ ibalfornting redddy soloblefoaides bnsalisat i ng oxi des

o0 SEERBERYLS N ARSI AR L8 g, . o

eroll&Pdwdyswhai 4 durRint Reppleddetirdiiatéd ®at 5¥6. eTRASuRMNt FIBW IS from a power
di ssolution into an anatom cal fluid or, perhaps,

supplyerougbtinsiated wire 806 deraipit SPiintg the eaid qna@mlga;hfbnd surrounding
the%ﬁ% eﬁ’e &éat%% ah baeﬁ(%) g%ltuﬁ{' F&fo?lglsp,ueﬁed e}g)erg:«ixpg%%%h pe?uetn'(t: s skin and

bar met er

theh Ibactk to&h@ﬁ@sﬂer&n@plymha carr@it flo@ntthiofglaihel cireit b®long as the joint 504
insulated wire 506. The current flowis froma power
eXl%tﬁppl y through insulated wire 506, bare joint 504,

[0063] | Nt Qyif\@ad &@ké‘ro@r{@i:%&sl}& shbih & aSHES Hélﬂx?g eral joints (504, 508, 510,
512) that each may be independently severed to controllably deploy the implant 502. Implant

502 is shown having coils (514, 516) that are terminated at each end by an erodible joint and
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the site to be treated, and back to a return el ectrode
situated perhaps on the patient's skin and then back

wao eoottlog7opower supply. The current fl ows througPCT/l82004/008909
circuit so long. as the joint 504 exists. [0063] Wth

o 3 (3 CUF y LI S B B0 e BullNe e divery mermber
520. Nidepmptian 50y isseM-expahding, once relzhiedb The hdpds dyrmiihg the two coils in this
B b B S ad” LS e b
expafd. ThéOtls mlay c\%ﬁ% ‘g‘lﬁf glf%Z@igéllf CotnbRE@ RMME QR e ;d?ﬁ)t? a metal that is

prior to the sev a joint, hold this 1npfan

high@in the Mhededey Elacteonodtiviehieridethan ér the wempesitiorb&@he dlhdrolytic joint or
i npl ant 500.is sel f-expanding,. once rel eased. The '
the GpIRAY 50RPYiES 4 RV bior R dolePE RO | on si i de
[0064] W tilhl eﬁhtytcB&, b Rk WY to' 266&Rihat RNGbilk 181428Y6)ahhiaMird thE low profile
i an

body itself to expand. The coils may conprise
of the fmplpelcY02i dyaing delivin isciie thetpdacemenieaighe wireovs gprductige wires (500,

I t o hi gher . i v _El [ ti
sG55 0 fhpdehond uBuEhAde CRar e Stinitedibl B (B o.e. an epoxy
to Hotd &Mt irOplace, Mad&ehddtlyRyusg@irtchetoal@ khtoBth ddoRbf teyoibs will

bi o-erodi bl e or not qé 0064] In any case, a suitable . .
releggs;the dmplast indhe regton ofdhetisiqasedigms, Ongeyll jenth ptei eiodedethe implant is
reléagg&pr ofile of the inplant 502 during delivery is via '

the placenent of the various conductive wires (506,

[0065] 516Altbdifgh rb2age fidm prgdmblheadalitd cadd ofthe abulds Zdym &26¢ implants has

becgidborthop eishmien B dehtry Rosisdh iy CUFDR Togyfgwariaton, the

stedthé DedReERhe fliveREolil A cheWr hiore f)@il,iﬁ@lfsealtgrl%e(hé MRLANYS the stent, in
In the region of the released joint. Once all joInts

addafien teratfdeldnent hiethe prixamal and distalliwabetiendso 086} thal distelstgnt end is

.release fromoproxi mal. and.di.sfal ends of the t.upular

relqeSod ATl R g, 809 o5 Rl Btn R0 pdtestdEpRtieRnt ot e

profir@Ni@plaat éndeeleaghd ititeimipart @htiely fromithedblivesy @R, ikial release may
variation, the stent is attached to the delivery

progidie dettericophiel Afrporibioaingd bl §18#NdNg the | ength of the
t . i ; o
o031 <Pip A7 RSE U AR s

founélieBize d A, bBanddd) undnalthatiatiabntsuamy jdigt using a meltable or
i ndependent|y rel eased until detachnent at the

SOfF?P%i? %POIVW;?P%S’ Sé??gfeﬂ@%néas es the inplant entirely
fr ot B8 sHlodk MR! dhsttied rireSDUIvAkh IShISAGESIPInd JORBYSS525. The
better control of positioning in tubular organs.

eleft@0BiE] jolit ¥4 iSBlsanbvaE kitbiy viariatnwy, thedeirab24 istshewn to be secured into

C onents of el ectrol ytic.4-0int., (as. may be found
thedRIPRTSOkR WA, £8; o e el SRR spfiprdeRedind or
corBfdniéat £ HodiRE thesh G5B 1hé alkERe Of %uiae_ﬁﬂeﬁ[b%bb'ﬁ) Rralso shown. After

polymerically sizable joint . [0067] Fig. 5D shows the

eroflphl i cinte®hip preded dhegmiant @f 00 exnandsos! lgpies tharrgaeement band 529

. rolytic joint 504 is also shown. In
onﬁﬁﬁighga iggﬁegsh%'the wre 524 is shown to be secured
[0068] i ntBig. SAcheed 4 vietilr gatiatien \bat the paibt dymprisega thedmnoglpsicyadhesive or
527, an alternative or coopeqrnative band qQr . conponent

shap ghanging BRI e 1 Sitwats an ths qdef &tirer Hoengwighin agup or other
recBRAAE 535 2Pnd £atRbiT0 s MW typbHaBEhanges form or viscosity upon application of

current to the joint. In this variation, the thermoplastic is rendered conductive, but resistive, by

[0067]

introduction of material such as carbon black into the polymeric adhesive. As soon as the
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erodabl e joint 504 is eroded, the inplant of 502

expands and | eaves the securenent band 529 on the
waledotwgroge gui de 520. [0068] Fig. 5E shows a siPaT/EE2004/008909
- variation but the joint conprises a thernoplastic
polﬁﬁglecgfﬁégeg?{s V%hé}c'ﬂe«]:ag)g‘glc gp@l@s@ Q]I:l]é)ﬂlll% xﬁgﬁ'ds %(% Lﬂéq{eﬁgeﬂann about the
centr&b@pd@mbmb&?,ﬂo aphia, thalveisd mey bs heiﬂ 1111 pkacdb with ahhdhesive 527 if so

(?nges foam or viscosity upon application of current

destrgd-t he joint. In this variation, the therioplastic is

[0069] '€ nﬂﬁﬁ&%h@ﬁ@ﬁ%lﬁhé Mw Bitbs | Rdr r¥@narly of ﬂh@g61ﬁglf%5iﬁﬁlg exterior to

mat er1 al as carbon black into meric
the adltt@ iguide mignteo 620 axd thh etk mamd/deszmeﬁ here, it is desirable that

PCT/ S2004/ 008909 changes ,i t,s shape, f.or or
et b Sttt Sl wBY e ey ST DRSS ieioo B tRE vl My &Fe placed.
[0070] t h eAn@tﬁélt\Faﬁlatl&Ubﬂﬁe Rhesn R200WH &l Fig. 1 MENBietBatTRY vR§ation of the
held in place with an adhesive 527 if so desired.

invmms(})r N Qféh@gwh@ns desdripgd égresﬂ) dRwptionaldy sahdn thetpegkaging as also
show% 310%5% n& ngdﬂlt‘%ﬁ% f[ ng, vgxterl or to the

e ot hers shown and

[0071) deSIhraan;dsd‘l 61 10 pbrtiays dﬂsllﬁeaja g@ldé i‘rﬁi’mbet hed®Ewithh skt 1002 held in a
situated in such a way that y wll harmthe tissues
coljapsed %ﬁ@ﬁa&‘%‘}i’%@e‘?%? %r@d OOfr Oéﬁ@}fatlé\ﬂ 80N sProwdsdeYepAnd around the

steftf A QBrd ‘Q/if@nﬁé %@d hSrefi{! ra'llE} (:gfngnséEQi colﬁlﬁ[l@n ﬁl@ﬁﬁhé Abidiber.

vari ation of I nve or “any of the others
Hovesay thb edreleayehaoatesl mrmbvaachby ¥ pebineric mdterigide kagiithg lubricious

mafyBaiet g T BL OpG0 Ao iervizgy SEUSETRGE “yise iy Pag byyid structure
- cmﬁﬁHeH SF ¥ nfded] d8d HBBE/E{en%MerYﬂl (e av&iant, STpQQt%aTh‘eNgldnnet@) or

| apsed configurati on upon a éore wire
consmats malﬂmb(a %, qartoowi fthed ioy pelymetimatroundbe Mere rs@ebﬁ a filament,

v htan P R PiRE0E PrihSGPRE ety not hottow.

[0072] coaTkép&@tiok oVsHead 10% restR@liYdBieistenfBb e fhlB} sur@udld thevdtdnl or only
a Iubrl cious material such as TEFLONOO) or otherw se,

subtind) 4 partipl chiermierange vfithestenpampebesmijiligalle, epenniise a plurality of

e GBEPS o B RS TR B e s o

prolﬁﬂﬁ. e(thﬁitm(ee the sheadr mcialllyavhanrpr@vmﬂi asneetubulat mem))er) ThHR be

Polmnﬁﬂsﬂm of e graebomite %ﬁf ﬁﬁ%&i@%é%h%nﬁ?attﬁ ipa§ Tompse hypotube,
G20k yh)gf%ubtﬁ%”l R\efet 09 ?@ﬂeréﬁﬁ Endas §1h£l[‘ dﬁfne%? e@ifl; HOfe size
restralnln t he stent nay y surround the stent  or
range fliscussedobadowd, genpratly Ehavmg |arth:1urw@r ditediypbtubb enaytsperifically be

by fRtaE ngic il A Ry S B hS Earthules Hifoed o tahipe, such as

profvRleB Ol hsaki ThRS (oI Iid ok ofhBrvdis€ OAL 3B ekk Wi &f dibissed above, the
Oftentines, the sheath (esgﬂc:l ally when provided as a

magegigl definingshp Bynotwpd may be metljareplymenigtos pihabrid efjmstalic and
I wever, the sheath may conprise-
p“ﬁ%ﬁ?%‘g&&s@%@u e" or i hypot ubi ng" as referred to
[0073] her b acovaansdassdedt 100 tkRE esre tnehmgwme hiebesitemed dawgén size to

di scussed bel ow, general | ving a thin wall, The
formyAriseersed S{eff ressiing m&%ﬂ?ﬁﬁy e Owg)péaeh ArrenfigEafion is generally desired

in ﬁl f‘lgasté{ fheansh 'eﬁ(‘f)légre shbatNBbtrRRingOHE Ste R cal 1R IsHESht-gauge or

e tubl ng, suc
constant diameter material. However, alternative configurations are contemplated.
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provi ded by Asahi Intec Co., Ltd or otherwise. As with
the "wire" discussed above, the material defining the
whyensioes may be metal lic, polymeric or a hybrpdI/v§2004/008909
netallic and polyneric or conposite naterial [ 0073]
oursl T2 SGSARTRAR FoLod BRSSPl L TR oot

with BSéng/ihegteat Aae dHE:eBSves b WiegrBlUehe dire@hkiabil rsabﬂamgl the same and
generally desired in that (at |east at the dista

offe@ﬁg)the PHentiah %@@W%ﬁlersﬁnﬁ?tl@th erdsayighstop saetipes 1012|or along at least
a po&%&‘%ﬁlﬁg leggt#g& allund Wo%?&g %ﬁrﬁ%h%aﬁ@&ﬁgﬁ@&taﬁy to t}ae stent

wever native c S are C
pattdrd, V@)zm@mg)&he@ﬁumuddsaaﬁ@fﬂme@m {06 sBabmmklmand

ui d 000 wi have an.atrau
funéypnally Bgpya ‘aaswc %@éﬁ 38 by htya?am%@}npﬁ éng%éhlild olfer aoa}wcrete
gu1&‘%vn%e Un %ﬁ@i‘hoﬁ nché [httt%%ﬁé of &R daf nbt Behey assstn?alﬁ' ds'tﬁlb Bfhbodiment

he sane and fering the potential to capture t
of ﬂset psendinviention (e”mdsasmwtﬁ asteath theed edranes rimlmntsefbbﬂig gaidewire
It | east a portion of i'ts Iength by an underlying core

er pattern conplinentary to the stent pattern,

[0075] et By prodidhg A eHmhishESid F@nerbadenmeie 19 bnkyhecods #E8Micluding a distal
invention structurally and functionally froma basic

atraymetie Hp and 2 sheatteto resfisentdhesttenh dhishlyecoshand sppeseaftipipet dedivery
. u L1 , -
R e s M TR
mer@bertdi&vify, A8ENE an Bivamiatiotip(dndra shedth ¢at 1&fst atthd éiatat edd)e Yet another
clearance reqU|%¥ﬁ§nts for. the guidewire _|unen)

way Tn D B){lq)q} enf ofithe %mt]é)pll%tos%%tt%tl has ap in}pg{able member
1ntehH§(§1§te t§ tH Uh¥atf aﬁ@ E@re e‘h?oet'1 Notuei iRGudesd Iﬁ%lﬂkl des1rably and efficacious

atraumatic tip and eath to ' restraint e stent
man@hbypcost and space efficient delivery solutlon |s
i ded. Stated otherwi se, the deliv
[0076] su%?ﬁlrﬂqyaqeﬁ}’e%vﬁs% s sgytery, %PBYG 1H%‘HE%¥3“ PHWtPB or other stent-
holdaY a3 B8N tRatlrbiBt ol o ferR B8 BehvdeA thdnP Aot ﬁéssfbll‘@
distal end). Yet another way of describing thi
Accsrdjoglyrwhen gteathnd6iinwithdiawn, the steot isapalls s moye h@glm@ly and, thus,
I I nt er.nedi e t he sheath and core
expan&/sacg tﬁe %n‘% 18 {emoveﬁ i 1ens1tsg'rg hI y, desirably and

[0077] ef fA@&ﬁ it igtravddatio tipaéquirel IoBthe[xQﬁZﬁ}n & theieNtion shown in Fig. 10 (or
perspective, in this system the core nenber and ﬁ%
posglbkywsssi iy pther vasietions off ’@1"?}&1%&% g sompsera arplisi el ppring coils

o B ATNG LRSS, REIECR. b U L Aol v
a bulb onbaibthat is_@fnsn\nmdp pbxoldax] My seohdy conktingctiongthp acidksaralgor solder are
oﬁegt aatﬁpﬂﬁﬂdlgo% (?rﬁlrnf%@m 1@%5%.}@ 1%1%4%1&5 ??fé:p[}%%zc % W?ﬁ%éggt{onttg %vhich the

coills AR 1%5?916@1:&1'13&3& 16t nddd A be tRRERI Bh¥dHE6H altBrm@t®@hstructions
variations of the invention), it may conprise a

for flewatrabingtic tp amqsmglec &ot snstapa@s nyHding pr diptcostiegiwith agpolymer may

ve  SBPESE D8 pRRR QP Pl B B OIS R ptoncea s
durb@eRer PébasO¥ €@gr HokiverkoRstaucted) Slerda@iimatic tip Ry ®Ristraight or curved; the
and/ gor saolder are often Iatlnun1alloy or _anot her

latterconfgargtien Ressbly agsisting inc@tacting of sieeripgrthe delbteroanideto a desired
1ntr¥.\4;us&ha1t IR or other treatment location.
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[0078]

[0079]

[0080]

[0081]

[0082]

coils are attached may be tapered, but need not be
tapered. In addition, alternate constructions for the

w@eoansmvé c tip are possible. For instance, noPdi/N§2004/008909
di p-coating with a poI ymer may be enployed. In one

te )a(z‘?;gll 1€ H{a}ﬂg ga ggrc%l%errm ??tbf%t%gﬂ?eén% %%a[y ot f_@!\/\lgg %1 atraumatic tip

(evé‘lpﬂhﬁﬁgwﬁ iseshentighlf ad nbapk ) tsuph BBrudiereS feyulibd ofthe delivery guide
curved; the latter configuration pgossibly assistin

1000 Qi the ethengndbet the delivenydavics, aspstomhyndgi 1@ tsaarﬁferab?y provided.

O TSR B ISR i e

1018hiTihés wripghy beh ohdrbaaietier a V\ads-ihaﬂidedmemhoh hBIatUﬂa/an bth(aﬂhandle designs

require an aunatjc ti
are SPI%t@ﬁP{?f %ﬁabva&ff %seagofal Shitra g 1Ry of ot Totating
me%r%%ti%ﬁe&gmpgrs Eral ﬁ inV&f¥r S4¢ AGmal %)@iat g&v&hﬁa}%@ﬁﬁpl@fl‘éﬂi In

elivery Ice, a custom handl e 1014
addjpticent eﬂlabfoympﬁaotwsdﬁedthe hpmﬂé’ QiaylhamdbptecioEAamgleambxde gen-like and
o i B A RS S B AP e A s hapding and

mlﬂliﬁ?zehﬁﬁﬁ@g ?ﬂ@rﬁ@ﬁdl%ﬁﬂgﬁﬁ StpRkitivn 164 e ﬂleh;ﬁEBjéﬁlrQﬁﬁhgﬂfé same.

are contenplated. ATull range of reC| rocal actuators
i ncngwﬂy, enfiguyed, the hagstlemay mnhaien «'ss showp. dwaddition, the

han Pe Jyg{eﬁl S%Bﬁlrnq}ugﬁgﬁs ar}el%l %B% 1n@3§fa%f> %ge'; @%rl?n% hf?&h?ﬂ?ﬁg@loval of the

haridlEEfrdStﬁ ﬁ@ir@mﬁiﬁlllehgth&@mbbe{he dEX%Tp lsgsernnCh Wﬂ&:hpﬁﬁb ttidgterface piece
and uck-1i ke shapes. Cenerally, |ess bulky s %tem

willipg Jockblg,with sespect t? élefbgéy g alteéerﬁtﬁﬁ dnGhedes pgfe plgyes dor

I
dlsgg gl\ﬁg? e r o%%ﬁ%ﬂtlﬁée sa E 0080 SdlC\El\d/é }thg(g gtnévglg%érh@é sible to
attacher hduel heecomygaiyriehgild ef wirk 466 GOER debivelyowstemlsproximal end,

addi tion, .the. handle system sho l,ncl udes a
ol SO SR A e e - 28 | Geith Gl ice e aglitating
cha‘ﬁ%m%tlﬁlt tHeandbén LR PeAsiniBL ah&net frodlidfe. OAltdrh&ively, the wire

[very system In which case, the interface piece
maw‘bbhnbécliaog%hmgélwr@h respect to the body and

her Rhang PR K ERE obe TRy ottt e et bRTIRAE e ormoreof

an biiteVbdx 1038 2p@SEE bE ﬁoidlinnéﬂtia@@ no2F, 1080 ¢/ithdpeslesmaycaiyrings as is
| ength of wire 1026 on the_ delivery system.s proxinmal

cusgppary impackaging of ﬁ@p@%hbum%&chr@‘dd%w@Pﬁf@tﬂa&room use. Naturally,
1nsté'ﬁ %g?%%gﬁ t@ﬂgl%]%prog (ggi#regxgt ﬁ%{h@%@tﬁcﬁoﬁgﬁ #i%@hhﬂ@d product 1058 or
be pooidedin prmeetibir with Ahdtherneddablel (includives mmputemagdabha) aredium. The

exchange- | e wire. [0081] Packagi or any, of
insfESLoHS FIoy g s PN (DBIC R A o P SRR i A

mefiRaslo g{i an outer box 1052 and one or nore inner trays
1054, 71056 with peel -away coverings as is customary
in padabe d@l\@fy wsmsaiﬂhg 1@Aehl&ntsofﬁar@wml@dlrﬂ1@nty to the sheath-

R A A A A,

[0083]

holBfrgth& steii @ &6 apked Borfgurdtion RE, @ FE€ & Hallo6® BitR&Ed. OThe construction of
wi th anot her readabl e (guncl udi ng conput er - r eadabl e)

therdstficesnmayrnsherpisetheddantistls may i ncl ude provision for
?naes r% ﬁ{i' IQQ PlfA Eﬁb%vsstﬂghﬁﬁﬁ ergcfegf F&ote @ﬁl‘qubo and 1100°. Both wires

are shown tapenng 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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[0082] As for the delivery systens in Fig. 11 A-11 C

it offers sone. simlarity to the sheath- based
waledotwgrge syst em of Fig. 10. The primary diff ePents006008909

that in this case the "sheath" hol ding the stent in

| A d co 1.8 fac

001@1,01% étozhr%%ﬁﬁgl tjlr 3 C]It) %eﬁldglig oln% %P%’r@g e}f,}ﬁe} O kre no taper 1108 is

proGidBE; [inding e b ﬂedn@&lﬂd d&vadase E@Qﬁaﬂalﬂtﬁwkﬁ\i@ of ﬁh@@feﬂt cdriying section and
11A shows the distal end of a core wire 1100 and

porfqugslistalgengto i ogder t‘h%“éueé’ﬁé\mfﬁtclfﬁéﬂ?«?ﬁblhﬁﬁh sections 1106

[0084] fr %%#ﬁﬁtggﬁts@ggw%ﬁgg@ i 1? ?8&%01\%1}%9 ﬁlf%%era As shown, this

membeﬂ indffixey ot camsttbéto thapere Wit 8Y étt)tt &Oﬁzldlmq)dcattéedam@rm therewith
004/ 087006 P / US 4/ 008909 Co 1110 a
such gs py gringiggth OFF PRbE & dty desesagiag apmf gection
1 10@5’ Aahgh slek? §tob 31 140fs %Hb\gﬁ grov'uied Y:o%cﬂ@r?bvﬁﬁ dtrh@matic coil tip 1110.
: decrease the overal ness ‘the stent carrying'
[0085] secnifog Y thqwsetmhiy\ gf Elgstl BB ist brengltt dogethep mithra stent 1116 held in a
achi,eved sufficie 008 Pr oxi t
colBRPIG Rfieign B Gilfooh sttt § itk apytng i beg & paltgn. “rhe balloon
1120l FeLdathelis i$ERWH inflitbd. HOREHA! dibrngdddik 49 dthef will obviously not be
connected to the core wre. Yet it could be provided

the cpree epending pre thavgonfiguratieshofibe devies, ithrchaligon paghitdatthe primary
ballogn ?&eeffegﬁri%@%ﬁ thg)glg thg I‘the z{féérr%%‘ta’% 1’?%'&? %ﬁ;ﬁf bé ﬁ?e%rfmo {)ostdllata’uon
ofanrampl@ted stet. connect ion with atr aumat ic coil tip 1110.

[0085] In Fig. t he assenbl
[0086] br o@tﬁ%’ B3y étpﬁterpleg\ﬁetmllaty@p%lm beygf t{@tqﬁléqydmit}ﬁirgwmg the catheter body

11299nkRR AR %R?UZJILUt%HhQ a??ll fp@lEér%Erﬂi sg@f{t il qu:ﬂr %%ysot?m, stent release

carryling at east one oon al'l oon
may heagatipéislesd 1n$h®lmml\hstl dffvbasbksd Byl-inmpmatmgiﬂlemaﬂoon into the restraint

for %leéev\tg,rtﬁ*a S}ié??%% ﬁt\ét\fbi:es H]ne usI rt‘lg(% of qegar&gjqaﬁgon fatheter and stent
deliRah] QoRmRl gh tmtﬁi%uﬁllﬂ th@ Ebﬁ%ﬂtﬂatlcﬂ?éah?&fhc% e RlREbE &gps required to

predil atation. he alternative, it may sinply be
compyetd afmceﬁrm(dturs mda@me@petafmghnebrpl aced stent. [0086]

[0087] I n ?‘nt%/ nér agtll Clﬁl?s cﬁﬁitght;e% %ua]t 5 }’éﬂb h&awn)ﬁ?}ic al L% ??B eirggé:c é)l(il a number of
dtftéfeﬁit W34 tiake Q@I\J@QI Bfteink 11%1d3i1 @@[ﬁlytdi@at&iaﬁfetpl odthdshs ftﬂ&fhs a stent) in
a system_ stent rel ease be acconplished in t

a C@t%aﬁqde@tlﬁsw afjen; fog delivepy mtheefrtbe Hsg ?fr?grettr?éntb)a aptben(hinging,
I

el L) Ry LSty e 8L AL IE S 89E0LER, A0 e

varmtiemd of tHeinvemtion. syst ens. At m ni mum th| S

[0088] C o lgﬁ) h‘g‘gt | g%ﬁ aﬂ% 4 egﬁtzsé 0% &%ﬁfg err;[/bécggc S&tptgg g@gﬂgalr{a%gns of the
1nv&ﬂtf&)abo{19 g%ﬁ‘]rery %ﬁld@@@@d‘ﬁ‘éf&ﬁ‘tﬁ? ﬁlc@tideg &h hﬁfﬁﬁﬂat&%ipdleﬁn' A body or

shown in F| I n each a nunber of
shafi l2Dé ot dmws in thh é@m ofed fube pyslewledadetsdtodkam% at a distal end.

r.adi andabl e sth h as t.en
Thd 81 3 el BRI T PRl B eyt ke b tategra
the@fo a restraint or act ive (hi ngl ng def or m ng,
eIectrontchI corrodi ng c.) latching or I ocking

et
[0089]  rreremBlefsniary hagks dPHrars foumed diseh hostto e sunpoeed by Rore member
12(%0 ks THa %e%ﬂn 5 RM4i8h lethraSﬁn%IZI{Ohrbg%% provided otherwise.

evi ces. her vari ations
In any case, the hooks (numbering at least two per side to balance forces) are dimensioned with

a prong 1212 and recess 1214 suited for receipt of a stent. Together a complementary set of
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i nventi on above, delivery guide 1200 preferably

i ncludes an atraumatic tip 1202. A body or shaft 1204
wo@Roothgrooevi ce in the formof a tube or sl eeveP@TUb200€608909

hooks 1206 at a distal end. The body is

usl e of tubi L.n_aor d
hoo%gﬁ g@éa/ 2?(?60 ée(i%vee ahsg%n& gm? %ﬁ/eg%r g? ﬂ(ﬁﬁ ét 1na co gg(jrm when stretched or
extERP AN ha EhowiPaKE g 1266 A@i@oﬂaﬂ&f@ﬁlt@t@hﬁély&hﬁ@h@ mode of stent
and supported by core nember 1208. Hooks 1206 may be

COMRIRSREAN qricieptiore@ay B emploned ring 1210 or be provi ded

[0090] ot hﬁ%%&r&l@ss 1& e@gﬁ‘f}%@zﬁﬁn ho%n RARKSmE g&&g%b@ o g{/%h%%s(tso as to

[0091]

[0092]

[0093]

[0094]

NCe fofCes) are dr rensi ona
facﬂltane stegt r2RAS) dlnckysenasEeslchl#ict omn betthebw thersesme bt haks #o hold the
st.en

ether a.conmpl enentary set of 20 WO
Sterﬁ@@ﬁtaﬁgw thestont ﬂ”@@g@ég{ )éltﬂglo%erieZ%F ferpgres between the stent
and' Iﬁﬁ)ﬁb ¥fayde @xﬁﬁec?te%cﬁﬁﬂ'af%t}fbﬁh H(t)wﬁ oWk el {hg cQseaste?t release is

apsed orm when stretch or ext ended axi al
aCCthphshadrbyﬁle@asmgﬁe tmwmandm kdrgue oldamigttes stertiin @k yollequed profile.

b SRR EB DtiB AR RTAbST ) RLeteSh APt T n sionpte

tenﬁBﬁ’Vlﬁl WSS AdiR, BABKScIMMILatdA TVIRID aftlle, 38 PeiatiOn of the invention
facilitate stent rel ease) the systemrelies on

shomn; inthigm 1 hatand d ABtinepesificplly adaptaddokimcerporadiod of ldeast some twisting
to :hf ﬁéwﬁ ﬂlepét eInV\ﬁ{%nVé\%iglg?ns 6&% I{V%nt‘?@(ﬂ %l eﬁvergr gﬁd%l'l%% again,

erence atures etvve A t

prefatig 1rn“:lh}deb an pravhaledipt B0RaCutthéradoge, hdody dewinft 1304
What ever, the case, stent release is _acconplished

(adyantageonsly. hmetubings pemha sore/are memberel 308125 Prgvidee Ewﬁver in the
Variaﬁohtsﬁo b & %§ el%Apd:n‘afl'fShBerat%é;?lga}l] r§Viat rr% rhﬁ‘iﬁl YR H&c)oks radially

Figs. 12A an Bis sulte usel ng a stent
ori¢ntedsthrgakddike graspeisdA06 byd 134065t Ang padxamel, sidy ofthe device, they are shown

a of . thes the variation of t
intGERATaHE i P, o ERGLat: dhe) S MR Eeeagul P pagefign with a ring
13/@dapted for incorporation of at |east some tw sting
to hold down the stent. In this variation of the

i nvaashom inaFigel IB; dheygrospictierar@i e inawaiber frpmeeﬁ égasloing per side to

Vergn&\lglﬁg?zf’ctl%g &gt {e(:gqgat I Crgtgaieéé)b %ﬁzenﬁa% I her t)enf 1{%2?@3%1;&@}/3 1314
sizd foefit IR krat B 8las 83180 QW 1ﬁ@zﬁ10nb@%&w%f a stleﬂt ik Bﬁlapsed or at least held
variation shown in Figs. 13A and 13B, rather than

in goflansedistage foadplavery by imetiege epRstortheiswtany InAddiionethe stent may
be éllg d%q%\‘dle% L%gmgﬁ as Hﬁfcﬁteﬁe’&ﬁwﬁlﬂg tl%é(%@e wu‘%tfo@va[i’{i Péfétf%l t? Ig]hee hypotube

evi ce are I nt egra
(orvyqeotersag . Naturalydieddaad wihbk effidvesd won rmhowﬂ of &terwmdt@dmd/ or pull-

Qo 7o iR it BaCeeth A o Eom bt ek B Ry 1314 fiom stots

13149&55®a§98ﬁraﬁﬁa!e§ﬂaﬁﬁoﬁ° very nmany - acting |ike teeth)
capture a conplinentarily shaped stent 1312 havi ng

key4 firBl thods iof tdstnsed stentihiol] doven EssPestragdddn sonnﬂﬁ'on with Figs. 14A

and Tt G 4BRE TS ¢ B e | RSB DR el vty £ B2 5hg plifatity of
extélﬁsldd%el 49¥ Sie@dforh N THEBbAY 188y bé PR vided B hﬁ‘pdtu 8 oPhagmelate member.
under tension as indicate ushi ng e core wire

In gryrcaes: dha davige; iy profesally @0%% éide(qyuer g et Wiky kWp of a delivery as
| f
wnp'ahféélﬁwc?d# daf L%Lﬁpgek g%gﬁe%\ﬂgl t11 e P&l SAEHHPG N S{@M@én. °

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
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down forces. In which case, the stent will be able to
expand and free its keys 1314 fromslots 1314 by way
w@Roonmgliosd expansi on. [0093] A final node of PCT/US2004/008909

tw st -based stent hold down is illustrated in
14B sh .
ste@ﬁﬁ@ﬁg’ %1% ?(ﬂn é gi? LOr 2%81\1/ ?fégel% pgckg a% ila%w%ncaugtm?ro%‘atmn of

cormblaihahﬂatyypa(ilfs of ehﬁiokm $4@mmmée@ﬁue H@I’s&fnlt OMhus {%ﬁi@&ﬂ Yhe@ht may be
provi ded by ypotublng or_a separate ne

helg ﬁg)weé% 3 corteﬁ@elml edaliyeny hyrthis apdg aloner gy meeaatefr@twweme measure
6 t

of @$ién ﬁlag 6 g%mﬁtegﬁté%é@n \Vﬁat@ve? gge}y ?&Mo@g rnllo;efte dgﬁgag F‘Q?'ﬁ Be

apprmlﬁadl thatlthe [s99ad Jof Fips. Mbﬁad 148 repxdsents iacort wif el £lpking” system.

00950 BB o BB i e BT B
showHinkhd RLRAEILAPinPER N Mot ﬁle%amg 1 Iﬂ’@d@p@lﬂt{ 88 éR8Bpack so cleanly as
- PCT/ US2004/ 008909~ stent including four strut en
shopan@henfiasted litonay e destrke tb prs-cahmits, shajery nktet 1srtotsay,|tbmstent may be

corfigur e VRN SRl s et ey e RN g =

straﬁ t8neQOLTi SR ARG as BowH eThe/Shdurd¥f §Habgte d@co@h@ﬂﬁ‘ holdddown twist,
e alternative, some neasure of tension nmay

ma& bpiin the forresia smplinbiaeodiclixhS-chBle8 Ot sﬂm@is)d @ermtlcular
coﬂff&g?@&g%? ’éhg?sgéglg ﬁltc 5&%&: ottll{}g‘tt\?llts{? re—c¥1§\f 2%1&9 ng '&1%&&1\;6‘%‘ facilitating the
mo[sﬁﬂ‘ﬂ&]snt\ﬁh@lant padiiiigemay bedétetnsinéd thFOLg‘hSte&[ﬁvleﬁeMgn Wr by modehng

# and can be made quite ﬁobust as . shown_ in_th
techiydbgs et a5 W bt Bgictfe dNagfrallndhess ee- ShepgRIc e account for

or 4d3Ematoanle tmst SHRARbM a@%1sc§§§9<ﬁ@utﬁ‘?@s¥e&t% %ﬁ&%aﬁ&n of the

may be desired td0 pre-curve 1ts s s to say,
invehteonsthewn lllrﬁgngh‘lA anchi4 By orag dbeappluddatb thwhether tariation of the invention

empl oGk p g e bHEOaRn I ak PORmEn i PHHE TR for

delfferyphaping to account for hold-down twist, may be in
the formof a sinple bias or helix, S—curves or ot her

shape(s). The partlculkﬂxgudﬂﬁﬂgﬂratlon of the stent
[0096] IOL ?E%{lﬁﬁ qfdeﬁveef'y ﬁlew%és/ & gl‘l © Irtheéxﬁﬁl m%)b nCR}%e? ﬁﬁlte 11\1/181ants ona

singieylelieerd @ik i ﬁﬁgi belmemrbohjmb@dﬂ wah dest giatr@mem as seen
nodeling techniques that are wel know in_the art.

ADIRBRRHBID veattth%@ég% pite JRagsnergh e tﬁlé‘ilﬁ‘l @gan of inteses i per@ytaneously
accggseﬁctﬁﬁ’ odahed b cEé‘é’ir% 'ﬂghsggll ¢ %ei)%&dgllt 8 tlfé' ﬁlﬁfbﬁ@ﬁ& the organ,

respect to the variation I nvention s
medna]Fcogmtloihcbémgmnbatdemmﬁh statusaxﬁ e satlject abd thediklse iConsequently, access
b %latlon of the in entlon1 Io%in(gatorque or
Y £ WPETOSPPIE AeCRo Ui A6l bekiacSane in
[0097] pr ep ?és'é%nélgfsh@\ﬂ tﬁeggeneﬁtﬂﬂeﬂ%ﬁlbfdQﬁbyﬂﬁgra)été}{?hﬁﬁg my described
[O The i npl ant | ivery devices described heréw th

Sysmy Aﬁ@lt Qld@nmlamqss to theptater orgam of mtsreﬁ@(i(@ (4lsiodwessgl in Figure 6A),

or. Qniung
o PP e PR i ot o B SHPRED ¥ oMbl Ot gt st
baltioh@athefer 68BItRdn advAscdd el e deli @y gidde i602,8idPallbén angioplasty
per cut aneously accessed, but the nethod of accessin

perfrmed e ars {heppaearsismaain 604 (Figwe OBaThmpalizon %@e&réﬁg 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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medi cal condition being treated, health status of the
subject, and the |ike. Consequently, access by a

w0 apang®eopi ¢ or open procedure may al so be obep@l/nsmn4/008909

- [0097] Figures 6A-6D show the general nethod of
deplpyi - S

6125 SRR 213k BBkl P B SEECKRERY vBSiiihe Kb of he

radipbpayme mmlseml Thapde el stefit’gnd 614 isl eﬂen\rdbayse@ filotteth€ dRlivesy guide
pl aced through the selected area of stenosis 604 at

612 he target site. A balloon catheter 606 is then

[0098] adV@G@ﬁﬂtdoé‘rﬁ&n&hﬁ: e kg e u@&i @Lﬁqr%%?ent ﬁ@ﬂo?@kﬂl&@ filter any debris

angi opl asty performed to dilate t ar ea stenosi s
genged(duirigg rtlee 1BByeduith el hpeliliep grill vaudlytberatiédiedits thehistivery guide such

thatéf(%hac;télelgn¥ %Fta t@%ﬁ?ﬁglgqttlﬁr@se g Vot %éh%iég(%ﬁ-‘( (%%dSWGgulde proximal

to tRé3tent AMBOUR tisthll EndPpra&iiR il thefstenh €TINS BIRdr phay wHbrdad d@édgn, as long as
radloqga que nmarkers 616 on the delivery guide 612 '

it dqesencnEfeck thessvstenitplisratramaatic, dow profile.vad coutrallpd aelensesharacteristics
y. d 7 CT[ U 0
of t%%gtelgt )&t 1¥?e115r Sdegllé%e n?y& %lgp%}% lic ?s%a%gé Ea%ed ar%iolgéée Q(%%% shape-
me@b@&h@lﬁnﬂye xeahbiionef ﬁthﬁiuhlcahdtmﬂd&l ofhd fﬂl@er witldtisedRagu@ntained
ers, The_ proxi mal sten end 614 is then rel eased

WlﬂPIPcS]H‘? batloon @Ptihe@f e ¢pd degloyed foigopre-desizaedsiaag onggihe balloon
catlfe@% bendviehit ?gllm}ﬁg gﬁc&ﬁ&ﬂ glﬂ{gz‘ i tsthg Eﬁlldi)%m gﬁﬁf&e ﬁ{aytb% advanced

ter any debris enerat e ng the procedure.
ovef illetdetivenylguidesoahélyseltbe ftteaettiednyt acchingelatiel debes yTgejbzdh)on catheter,

hat it filters, debris the stent, but
Al e e 8% o TR AT Bepodu do pr oxi fa
[0099] tO Tﬁﬁﬁm% R to FAE. PO BL@bh ARFinRYIAKA ﬁ?k/e%&s t13© be the subject of

st ent he filter may be of any design, as long as it
onegy a’OTA @nglaplra@t&tand/hestgmmgtmquatdsyn moraspesificanethadglogy according to
roflle lled rele teristic
the Eﬁesent i etn‘aa%l ré’flt)g WEVeL, s1g?afsca8f: ﬁ? ?i;c’u t?’l% HPGSST i)}ht?/ & confronted in
readlAsK &halbdd @p@elaryaidrisameL. flf@meat &fdape:liveB B ¥ mmue beaprovided for
an alloy of titaniumand nickel. The filter will

accwg%aﬁ sugh praald wessels aediothgy diffiqyltianatopyy, pp additionahdp & 25% percutaneous
cor%ﬁ’#f groc@('ﬂﬂeéj PY€ erf'o?me& Wi rs‘ﬁf_,lg ? ?&s@&ﬁ‘ d St g ot E 0%‘

cat heter S renove ow ng placenent o
oppoktenisy fmthpgt pEnbal Huoon healtvateerndraagonbenaght ameclest oppardunity in the

t he.deljv .Qui tpo.enclose the filter_.with an .
reali g oty Sd bR ILLS: d%uémba‘m%&w%a{maea?ﬁt Ot pidiie losqf income
mmng&xgyﬁ gpm@gagaﬁm;hen be renoved fromthe body.

0099] Turning now to Fig. 7 a heart 702 is shown in

[00100] vvm Reaturesofitbe preisent immentien argamgublysuitedfor agpstemrabhrtogeach small

SRR SRR RESEIRAESS TG ) oy

corbiitt @ REdsEl, it Anébat QessEIONRMES a iidbidhedbet@bdéd Avout 1.8 082 and about
i mpossi bi 1 I%%qsl s confronted in reaching snaller

3 map fofiamgtenr Thase vessyigdnclyde, hutgrenet lanigedtoghr Peatesjor Descending

AR ER SO BN g BB Oo R I g

stertogis2n@odrbetes panlaom sonditiame ieat yeppesenissthkrascese dhdlddldrery challenges
rfoyme stem Such a pgtential offers

thgﬁ # P ﬁf@rw@wﬁ &%&ﬁ%‘“ﬁ’lﬂ SRAAE o LI EsRndFog Other

ext&fde8 %hﬁtﬁ:m aﬂg?sr A?ﬁ?es@z%@é)ﬂtH 'ﬂiet Shibjelt §}J§ﬁtmsr1§ﬁ{1&@ Qefs?] el bifurcations,

roughly $1 billion U S ITars - wth furt
chripgn éftaltocofusinne { AT Os), arm]sgevﬂntlpn poreedures (such as in stentlng vulnerable
plaque).
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and productivity of those treated. [00100] Features of
the present invention are uniquely suited for a system
w@bioa/08706 each smal |l vessels (though use of tPEI/US2004/008909
subject systens is not limted to such a setting.) By
'S [
o0t01] S PP PRRAR O QTS Rlgneid nlofs TRAGDATRECE SRR Aepay be
prefemed to gheandrtig elutinp stept mesadehrsappﬂnchttuiﬁp abdiin paeveentiog restenosis.

HlowRGIE AR AR Oy SO IR oA BGHL e e At invention

is a8Vt 3SusH &Bﬁ@?ed ¥it8 @Ql?Jeﬁpﬁlﬂﬁlgdété}ﬁe IBSwBLAHE ?eachlngs herein may be
conditions t represent otheér access and delivery

adapied Ifpreappbeationtin 8¢ awatexbef belldoe-sxpeandable kteatsdel i very
em acco t he resent nvent |

poto2] Y b AR RERAR 4t B FRERker B SRy ip RdtE i pdd  prosthesis

ori € (6, |zﬂ§cbﬁt ﬁb MeEESRbreBiif bl @b SdeplogHefddhfizBiatibn, after which,
ifripEin€ (B3¢ plo§y
occl usi ons , and preventlon procedures (such as

the nlﬁplgﬂwwmgs 1%16@ a6 peexpanded eonfi gg@tlm E@tw%vfmlres may restrain
ast nhjézc%%gfrgsg&%qgrcei %% e‘%ofﬁ?e% c &eﬁegﬁé Pen A{tematlvely,

ropriately-sizée
the m;at (oe otheeineglaepmiag simspiy be dd&dmgedetb it dﬁjwstyelﬁt‘mbdsr wsiiefe some other

application tg aid in preventi t.enosj.s.
mogls LI UStLp oD eIt i 26%19% aelo é‘ﬁ%‘ie $oHng fleereby allowing a

sha 5{%1%%@ H&X@e@t(é ganiH??o %ﬁﬁ (Srdblnt‘ﬁgtnat #n9frial shase change from
dvant dgeously enpl oyed sel f-expandi ng stents.

martnsrs/ @raustehitc wdbchisage steet ‘&1 apempy be adapted for

ap ation . thec f bal | oon- ex dabl
00103) 5P kB8 p3E mitht arguedf) Bnueygielr Rl BB ege oL ssif expanding
stertO MR ek R bedFinkd QHé}d@i%r' o @m&@& atlParfiletbvar PAIRSHh RRFArRlable stents.

or i nplant (eg, a stent) to be delivered in an

Thelattersdspoet draprep praduce hid ek ataiea (atdeasé wha delivered ypsovered upon
a bél%fl?gﬁd zﬁ"? iéjsggl%ﬁgt\)glthd egﬁg% 1%%( Uf efid B%Q&%gn or barotraumas caused at least

conttguratl res may restrain

in @tteﬁzthlgmblﬁrooﬁ PABEEES hnderefapsdcosces wWhen ﬂHﬁ)@LﬁlI‘Igei Ml%en-eklb@dable
stent "springs" open. Alternatively, the stent (or
Ste‘&the‘?ePhYﬁFeé‘ﬁt) may sinply be secured to the delivery

[00104] th @t% ‘évhtt aﬁ}él%ﬁﬁgtggltse éﬂ Hiﬁ%g%ﬁ%?éﬁ Eﬂraﬁafé@ eﬁitsqg{fyoffer one or

motdtffrthdnﬁol]atthdvgntagessh/apbalmmpatdhb]e(m&ieﬁse 1y gx;eatl&r d¢cpssibility to
at a mater se chan

distfy iR Pl oA E st e @i B e BY frrde S ot egmgter and
1nc{eQQ11:Q 3&m¥1‘ﬂiﬂc@ rei&’cf% tmag;%telﬁrl nﬁ@ @Heﬂlbﬁn&ﬁ%ﬂ@éﬁ Q?} sequentially

rol e and optlna usage of se exp andi n stents

conjeiled or tgende&t davias, depl@ézylenf, Bbuseawth loivebal loon pesrditatatés (lf desirable)

to rgéuoe g]éotra?l%gfj%é p@gﬁ?ﬁﬁ]&:%?&&ﬁf? on H;aso?rgz c%tfésgré(th}%&ogéthg famount of
“foftigr NRIyE ehatd 0 el echselp vthe bO@} L@, Hruppaitenity to treat
associated wwth a higher risk of end dissection

neusRyaseH atirpasductgsewlliar crpssing diampfeysang/op ;%emﬁEgd?hHalm qy&ﬁns 6) the
ab1g{a/|et§ gg{%ﬁf‘;‘s)c(:%gn fg%ugées%'?fgL?é 1%§n \clgg m an%ﬁma [%6?%53?15 % che versa, 7) a
deow%atshumysapmmple)at}e offemxhg)yotﬁntal 8@!\&mmg¢s sehfn expa nﬂieitiébility and

stents offer.o or nor e ol l owin
syoliRy St 4 G BT SRR L) S iptions 0 apetipeaaptaray - without
ImPEEESSInilinhdn¥ary @eometry 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. 8 in connection with the subject deployment system described in further detail below.
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di stal, tortuous and small vessel anatony - by virtue
of decreasing crossing dianeter and increasing
weowplsance rel ative to a systemrequiri ng a deqt/Oy2084008909
bal | oon, 2) sequentially controlled or "gentle"
t | . .
Naﬁ?a\ﬂyc Sﬁhglteg%rmé at 1 Ss Fﬁ’?‘ig%q’\ﬁe)d%e{l gl\%eg u%{g%%\é?rb%he aolrjlﬁglsc’tured is well
sult@)i fsxt usatin trhaltkeseds It @chydie @ﬂapsedmmeomas@mne&d ofatogt 0.018 inch

(0. %{Eﬂg} n‘%g?g’tﬁn glfa?#éﬁﬁ T ‘?{1 5 8&3%6’{‘{11&3{11%1 -lflqlz ggl?lg\tlﬁesrségtlralntr/301nt used -
ancgtﬁcgrﬁﬁd’ ﬁ)se%&@(tfb’i unreﬁl‘é?neﬁ?bét%leﬁ 8qu i BSRMNG, 0@9 ?1'1@1? ®f 8 mm (0.079

/or gentl elivery options, 6) the abil
inckp@i 3 lymls@all?.endp aad shog 8ssinut ((Ilr4e1atlm)ent systemto treat

ool 2 B B3Ry B S e S SRS e

agdi e wﬁu bl veaddl i dndectheh it SIS bRFIdeASheasthle dTREMEI B8Ce thereto. The
intimal hyperplasia, and 9) conformn g to tapering

foremwilbyppure t %tmi gnd Offﬁibmtﬁliltlﬂé b@mﬁﬁﬁ in mgymg@@hhmepplesea and
t | 00105
vedi%oRERor (ARG BSAB SR RiRbgE 1o ) 10010

[00107] r eaTh sentuspipleyed i t@ntecBdOwab tishabiect deliveiyGsys®m preferably
connection wth the subject deploynent system
corguases Nb Bithats pyperghastic gbrogm tepwemire an \mvzo Ay &7p pesferably
0 Iy
cloBi ek B ey b Wh in S ARIDBSF, Kuch drug ogn be dircetly
apppied tei theditdns swice(s), suittedutal intosam dppropnmic mateiss Noge thlat the term
. my be I1a d to an outer dianeter_of ab
SIS i V0 DA TR 5 5 ang arP TR SEg ABBLY g aros e, or other
radidlly3&pMdig orl &9&&%@%&&&&@&%&@@&4 1 ifHp]d$ Sk tablefdd the noted
expand to a size (ful'ly unrestraine bet ween about
tregtmBnigion o‘(}@rv@ls@ Exmmglalzyrstrgcfmqs 11(1@uc¢p7\91re mq:@‘thyr lotticg pm’qq:ms and coils,

001.06
oyt S5 YR s By AR oG] pipftis o
sca@ﬁé[lﬁ@?e dirvdrena (§elihy afte bl Of@dberagpuiipkes) kit wRladndoby &s own action
vessel in order that it will provide a neasure of

fropegedpeedglismeteeondigpration &0 af Hereaseirdipmeter mnéialr?élogt di h? “diameter”
t | i
e B AL S0 B AP0, S LR mterals may b
so by ssetoé dintplsdasicibehayipo su@arﬂantlc[ﬁéﬁdxﬂﬂd a Thepeshandry effect (i.e., heat-

enpl oyed.in connection with the subject delivery
aCté‘Sg‘E"idéfY’f‘Pﬁﬁo‘é‘?@} m Mgy e de ausigniie) ?‘llﬁﬁ’P“ﬁ Ghe PRIt oippethe stents
wilkterh 29 M tHE @P(%Ecﬁ{slbro@ and 1&%@%0%@19@ b1b&orh1§atf%[@(§leart #kdbe amenable

el ectropol i shed e stent nmay drug el uting
to ibempatibES)oatigy chs drOhgsm‘@hlekself@Kp@@mgystem ppitireds foo uscia the

st PP PR ATl e B TR B BERRER LB} Br potymers

[00108] T ef BbSa tyPicanielCapaREhY sRfif ®0 Y4 Btk atlived) HiBteny et &thich the
prosthesis, or other radially exp andlﬂa or expandabl e

magpRER Resi ontesdappist af th ﬁt@nr/mtlaatan@ v ameélﬁedresvirﬁ@t have a
dlaﬂlcgtﬁ‘?(?h ttdg%aﬁo%%e d @rOIQtl{;@l VYhé ﬁncgl&fé&@tﬁ‘é 1’ﬁt1£ %ﬁ%ulf 0®925 inch (0.64
e wmre nes ce patterns an

mnhmtlg bteot etd‘ap&d myxpaad enpbayad Such & bentdk dsﬁgﬁed for use in a 3 mm
vent.i o

sel f _ex and| t S
vesselrodied %P%%O@PME?IG ¥ PYayd logﬁﬁ doffﬁlal fousaa thgmanner noted
r )
ab(f\g: %gtgér Pgdri‘rlg%tgrﬁf&%gﬁgﬁgtﬁré%lta% %rr](%'tﬂobngﬁété@nn cdrbRARy &tents may be noted
in fhp erteds ERadinlfmetert Canhinyttents: gnCoffparativé Anelysis,” Catlestetization and
not be circular - it may be of any open configuration.
Sel f-expanding materials nay be
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so by virtue of sinple elastic behavior, superelastic
behavi or, a shape nenory effect (i.e., heat- activated
W e@nssoeat i on frommartinsite to austenite) PCT/BESI084/008909
ot her manner. Since the stents wll remain in the
i al .
CagiRafite TnPRGlel®: TG 591 Bopo L et e bF FARRAL Ry in it
mﬁsﬂgh SU|tabIe sel f expandlng st ent naterlals for use

i nventio cl ude. N|T| loy (e.qg., .
100109] " ARG B b DRV PLgRIBR GRS e 810 s
sho%xﬁrmqag WPi16 dhe %ﬁhﬁer%’f?ﬁf&bt‘?&l Mednt s A1 (bm@ctﬁewmgémrge
St em (one in maxi nrum nom nal® outer
Maghiaingt &¢-, BPM)lest ommowrmdili teping dviuthd dlattened-out pattern shown

Rty e MU S R R SR I e e R
prefeddily C& if4ts filly)-edpahda &hﬁé‘tBﬁﬁ@MI%rb@u&ﬁ@ﬁe @teh@to@uﬁ size, the

mn, Such a stent is designed for use in a
appjeashaflows ceiting finpiodnjeilsn aemparisonde sisyply w.tvngia ﬁ@altlcﬁéube with slits
e oV
ond 53] < A AR I PRS00 a0 K poseuine
heat formingalss yedatesmirsducdyn best.noted in the article,
For ce_of Coron ents: A Conparative

[00110] %Raﬁ%r@ng thefines defails %fl thg ﬁu%g?ﬁj s@gt wesked slepndrigse or junction sections
Sk RO AO8A0R b HhR %S C@h&ﬁm the GEUE H% i Slafte of closed cells

380 391 (1999), |ncorporate y reference herein in
816. t’Bhe eaads Bit &t)@/the celtx1:08 preﬁﬁra’tﬁly royrtied fEsotastth bt atraymdse. To increase

| pyed,...an i onal ded.,stent. cut pattern, 0
st B Ao R R Ang GBS R oo bap TR siriioRicalhy geparated or
ope‘inb@ Ad 1n'dﬁ:ajteﬁi’b§‘«'rbr&l€8h e qbrth&Ratdduek RAHiSEOS B §t@hﬂ" tHeGbridge sections
cut fromround NN Ti tubing, with th e

EDV)
are ﬁuﬁme‘@ﬁﬁ dong o thattfuldy rouseshends\¥ 8 ppayriy faraeshidteriedlytto e lattice just
as s%?\exfﬁt%%' t@g&gt?ueig Q1 g%%té%glfl then conn?cm?liﬁj 1s|7arg x;ef;])c d us% esg%tg aﬁj acent cells
81y initially produ0|ng the stent to fuII si ze, the

approach allows cutting finer details in conparison to
[00111] nﬁh@a@@pﬁag% g the gﬁﬁlplp-@pnqaug grafjle pf egchsiut € OR &frction section
178 B ORI, HRLPATEALA 10t g MBIt o
paraléd ISElesprcpﬁle)jMGmIpmvectmskabllEt@@ﬂld @ﬂ)nfﬁagmﬂﬂymj theh&erﬁ iwrithin the subject
??etaiba of. . th J gct st e necked brld%g or
ansf P BR S BP AL RO oD By SOrRe BeT B ot
[00112] St I Bir$hed dfftiond ﬁ';raﬁir@s MGt RIVAS cHRlbRA 1ﬁ‘tﬂeactefl'eﬁ@ rééflons 818 of the

cl osed cells . The ends 818 of the cel
des;ﬁﬂefseqeatﬁmlly, @tmm)ds 824 mstf:aafSIntvadtieremtwa mrmt:dlal stfnb portions 822.

L necr tent, conforna to tortuous an
o ECiTRfipuoh ERbn gAY RERRRLO bl Bl P BnfaR iRens ocouring
alonptiedehglls of theistatk esth@\thd @kencdrhére of the ckRe 1 Lodeat andstehallow for
tuni ng of the stent, the bridge sections are

lowisy, pirgsegsapitiy thegtignt éandy h%ncemsslpﬂwtb frdréghee perap@sgogfios). Shorter
I
strl{?ﬁaeﬁog{l %Bs%l éa@ér?ﬁd]ﬁieijogcte éﬁ’rfdt &?c&ﬁ}tgﬁt%@sﬂtﬁﬁa to ?‘f‘?)uﬁ?%?g@d load) upon

de o e connection(s
depbeynaented t o separate adj acent ceIIs 816. [00111] The
e doub] e- c ncave file a trut

[00113] g??’%&%ﬁ etOJ%ER]VE q gysentdhaticg apsgsﬂ_% g Fsoss1pl eeaC h‘l:légr near-solid
strd®RlrE shidh aé"élﬁ% ih R Al M&ade@ syidhs YoM G oBlBRI0M BB ton is made for

presente
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 already partially collapsed in that
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parallel side profile) to inprove trackability and

conformability of the stent within the subject
wa@e@tosaposhi | e still maintaining the option foPCT/US2004/008909

separating/ breaking the cells apart. [00112] Further

aref. pfl’b@snﬁ'l S n%ﬂ&u;ﬁﬁ&gg é)f §1{1g%{11e% d%ﬁgcetf;blﬁﬁhaq r&%':\?% SE? ds 8:261 Will bring the

'ons
sectibmsuparaiet Gbr&ﬂﬁkly sorvetaenehed strubinthdin pﬁﬂt@hk 822 b2 sﬁfafﬂﬂaﬁged Radlused
strut_ portions 822 Such a_configuration results

secHePOt OB He pEARTIHeR frama lﬁﬁdléloﬁ“lué%‘é%’ée erapgwgdiash @lyout 85 degrees to
t

ebAE YL 1P bl 0P dinBihg 4 D0 16 MIAED dbelRly). In

addimfn itlipneted gtat gqs&% anidt dmigte i ey 8¢teaiﬂy Beacuhfighedae completely close

|I|t for sion rat Shorter .
oI dasind el o e SR T aping 5o iev|dieio dBE Binsiraing (and
herlc8 Sdtr%&s’éﬁ‘)o‘ﬁ theOstifut BRIH B0l Md RBIPbAERel0R8H) 8 BPPPoviding a physical stop to

deploynent [00113] In order to provide a stent ﬁ ¥

' mﬁwqﬁmaﬁgﬁgﬁag much as possible (to solid or near- SO|Id
oonar 24BN, L P BN g s
ma§ be u&hlesreds Cﬁ)ﬁﬁ)rékfsﬁml 866k (ffdnt Herlgesbaitled bawnid dardrétdr to&ompressed
Nanmely, the gap 824 between the strut ends 822 is set
Outalfie élagr%ﬂr eSXPERSEdan ARosp terpg aised yhphygisianshpl asgaych as 3.5 mm : 0.014

N R —

Conpgagtian ratiet b£8.0inun :tOhGit4 iﬁdC(LmbSut&StS)éhd§ 1820; 018 inbh (abgut 7.5X), 3.0

ook S50 51 83685 Sl o R AL B o o

5. sxe;cz 0 8RS : 6864 RIcAhsift 3. 5§d) 205 infrh 00,01 & HBhA 2 RA '4@X)§}ffey bitility not
hﬂﬁ@gﬂe a (ranging from abdut 85 degrees to about

epsysilowsth eemdngsysmmmﬁgW@l (3 (r angl ng from about

100115) 02 TBesf SGReSoes [ heape RirTats) Bt wand | YsrBEd 1 30 mm

vesBEIFBY Qlag by dellvesesyspihddapd idipdsy 11560 PRStRG RNBbEcAheter and
The value of doing so would be to limt the strains

lmf(ra%het%@td@m@l\d@@% el other words.dhe 4014 imgh agd .04 R dndedyptems are
des%ge Ecﬁ ?dr?égf?rﬁl}f?g gll&(r?] ﬁhﬁS%%i 31128% ufsS?'[stleighlt 1%& 5190 be scaled to other

cothinah gidavwire ziess @td.20.20 in¢Rr . 36ingh o€ OS5 eacH /C(n64 ﬁlﬁl’l)@ﬂulﬁoffermg
the stent. may be achi eved. Conpression ratios (froma
Mhﬁﬂpg?“§%55WH@H$5§W§ide di ameter to conpressed outside

[oo116] di amﬁl%rdem%ﬁﬁg ﬁ?é@e@i@e 1!391% %o B@\ferﬁscrHs%ﬁ'% ﬂ})ﬂﬁle cot-ra%pondlng to

physi ci ans as nuc nch
cormnmxgulzdcmrp siged, lebeciallyi foﬂfuﬁrcqunmyutelm, dnt@rgledma: smag may be

L. t f. 3.
empioged 1591 o o o Bl g gl iy anadyesey tpfpespond to
Fre?mﬁ3 R) sk, IaMhat dsd) %ﬁstélﬂ @ﬁes( Opl@te@?@n gedt RastfFom 1 to 1.5 FR,
014 |nch (about . : 018 inch (about

7X)
Whgress@e smakbesﬁiwow bakqu:t-‘ﬁmhda(oéﬁﬁmt dsligxy systerps #reqn the size range of
LN bout 4.5X) offer utility not heretofore
aboqngf(?%tfouw 1 existing systens as well. [00115] These

[00117] sel acleas vdtienippgducednrthe xpanst sitey (Gthe®) ircOEVeRSpAAdtg@idewire or
treatlng 1.5to 3.0 mn_ _vessels of delivery

b
FRy761 erfiieairisg) dbe Distopaersblerastibyiontie ﬁgtnpwgnw qistsat déployment in
RN &Y 1 aticyBh 6068 BERBIonIULARNODR hHBRFor il ChiEScathater

lumen. Further discussion and details of “through the lumen delivery is presented in the

above-referenced “Balloon Catheter Lumen Based Stent Delivery Systems” patent application.
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desi gned to correspondi ng common gui dewire sizes. The
system may al so be scaled to other conmmon guidewire

wG@eewems 0ec g., 0.22 inch / 0.56 nmor 0.025 i nchCT/US20641008909
mn) while offering advantages over known systens.

[00118] [ Ooﬂrll‘% meksgl’dc%%s%' gghéaﬁgnéjg‘h{e}leeﬁ% V§§/S§1t t%ri;% tltggtela%\ég a diameter up

crossing protile corr ew

to abionex ) nesp &ahat dlyo Emdvhﬂﬂage(ms&t aﬁp&ysatswm dehvery system sized at
i nternmedi ate sizes nmpl oyed. Still further, it

betpgen-ghaub Ry %lfcé%lvoelh%@ H@ﬁé?/ diagneiesi Spefya Resjenbeanses used with
cath@brs %@ﬁg%lé Qflth’ﬁ@@qgc}{ & ?nei%ir 1[19w1r%§1 that case,

system si zes contenplated range at [east from1l to 1.5
[00119] FR Whﬂaesnda&sststw BRRnbElst suktabiw faadehdime e parydaillest vessels, in

reaSfiFp telirger 5f the Sl GeRges e P stk Rictbout 2§ fam or
lar SRl @SthisSiafi8God ¥R hkentidh B qﬁi«f@ BdvaheReasdn eymgﬁ*moh% known
or FR size, or otherw se) e system enabl es a

Systauss tPashwman gonr]réwsmalee malbsfelmowmetmenﬁllmdamrei ?ﬂhnvelry system (the
“Plggll’ hgs[%ﬁ{ - ?‘0(@1%3{1 Ey %%é&rag{ (%ﬁeﬁ e %c?ap%ﬁ?}ﬁglﬁatav%t&%/ aeltwgenrb and 2.5 mm

hasdd GO4s55 RofiRnd 00363AdES00f minhr AughtethiesribEaR US| Favdit Publication
resented in the above-referenced "Ball oon

Noc%ﬁq%éqléﬂ%lu% Hreungamat watel s prpertpd &yke eapgble 9hbeing made as small
as ?g 1n ?t(? g@mméa}l\qgngqum 087006 PCT/ US2004/ 008909

vessel " cases or applications (where
[00120] th eWA'éBt@qiec’t to tthPlb(B]%ﬂé@hsgst@nsj heweteryit musﬁbm apiptadiated that a

al so be adv ageous. to e a.stent .
Furthgt ISP RS P e R R SO SR Bls b G DR Grial Sittaions and
ﬁm@’ﬂ&?ﬁphrﬁﬁl@teké'bﬂih@g@ﬁte rInst@dC ﬁe%r@s)éﬁtt B ARA oPRrUSE&etint Paradigm

cat heters conpatible wth 0.022 i nch di aneter
for geliviewdedses 4ndotens|thaNard scakiblsto ahesglmseme:ddyermmt be

[00121] fgla%ab IH‘EJ f(ﬁ éhc{ agal%gogllrcﬂ%ft%@ﬁ% Yl§rﬁé1 ity geégﬁe to ?jlgsslgn gysgc?% ggameters to

mafth\(bing 18astheaf® nedtch) fcoMBiit gudd it sizediambefsqek.) 0.08¥,.801018 and 0.022
this variation of the invention is quite advantageous

inchhfog simplh v esselrleligeny ﬁBPJllPat@?%tfémOte(B?b%yd%ﬁg sofasHitateprse with

R t
cm{x&ﬁlbﬁ'@a@e‘?& ﬂllﬁﬂgl%p ﬁl\é“:ﬂ’ 5%1%‘1} g‘ge\f\ﬁog?l%g eﬁp?é}ﬁ ag Ml% sk as
clabataetl @dor belowent 1N&®$bb@e—fﬁrwﬁe? ‘“BaH@tdﬁatﬁetﬁﬂmh&S Based Stent

Cros ofile of 0.036 inc 0.91 A system
De]d‘éf‘é’}ég Het | RRest apPlfsafiehe Publ i cat)on N, 2003/ 0147491

joo1zz] f ?r Of figdleh H&e SifRlal b¥ %§s°-neeld5to 'd§s1;§ﬁ‘£ Qﬁﬁeﬁﬁg otfg‘éebs% nﬂ;%@PﬁQ{eﬁi for use in

elng made as snal
depdidydingstents i btg’czmeHW¢rm ve@sq@ bilattyaluctser Bibeeholimwd bod9drgans. Such

) however,,. it must Rhe ecj at ed
R v ey Deirizetiicet iy & R Wl i Rt fipm about 3.5 to
abdufP® &fh (0.8 irich). VinQ#is %ga&’@t’cﬁé Alabillty OF #Rp QLS s?@t@m again, allows for
functional paranmeters of the stent. InsStead,

crepfingsiysterhacsnteddor wich vpesthat ig |dﬁ$1§¢®rﬂmlp@r8a@ngmn W(me size. Namely, a
0.098kd ¥ 639 Jtn‘égqﬁﬁzm%&% gé%g%fig H)qlle s?elﬁc' %%Jd%%rlltggéo%sly I?)rowded n

Sl zesS no Y Vlr ue of t
wh&hph@ﬁahwpdrﬂﬂ g&ﬁcoiMfa&leﬂ) td 4 sivsbdt@asd ot fough . §fhm and about 1.0

stem di ahe mat ch-(or at | east nearly match)
G RO O oAl VP S ghrsio(e fgatedo 59 il dns Smenpansion is
casfP dctlleRd4with the exemplary stent pattern shown in Fig, 8.

[00123] Again, as a matter 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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inch) for small vessel delivery applications. As noted
above, doing so facilitates use with conpatible

w@ 2000086 and opens the possibility for met hoRPOI/0o§2004/008909
enpl oyi ng the sane as el aborated upon belom1and in

(nogiﬁ‘?al 6?)%%&1([ voeur% ‘:Iﬁ%era,s%lcﬁgrgu%g&a gogltulg% inan H%ER gﬁ%iatheter. Thus,

eveffin fherlirger sing| ﬂfw ptdseﬂit&ﬂvdmaoﬁl effbide dpperteasdsaivt ﬁeretofore possible in
vari a |on of the_ subject sy sten1for use in deployin
achigvmng deliyvery) syptgs in @@@}Zﬁﬁ@}gﬁw geegEanly pyed guid eafmr@t wltbgi
con@&ﬂﬁéntlﬁg{/érﬁé&eeg‘c‘l%%ué%&gﬁ&%m Such appl ications involve a
stent being aced I n a region having a di aneter
[00124] f r o%evatad kho@n Stehiodehabwwystms arecofibabibleneili) (i.el, mdyttieslelivered over)

d cal ability of ; S syst again,
conipigtq grdesy gss ngn fep DT ubh gt 00 Gk 8E Vet none of
the‘dBl@&erj/ §ys@<§ﬁd &B%&%ﬁz‘é@ﬁx@v&@rﬁ% Mdge size. Nanely, a

to 0.039 inch (3 FR) dianeter crossing profile

[00125] syszfxé faritlee mdmmtoﬁgsng: ﬁleynmnaw siesten as optirineHy t:breﬁgmh tigs. 3A-3L
en a

i FERERY B o ARk Rl MGt o ST pREERD RN ppa soms or

11nplﬁﬁ§ @éscﬁbed‘ﬂﬁ&r&ﬁ%e@%yhs@d gBrviiSe DespecRBY aflspeatifchily t&'&%nced herein.
ent expansion is easily achieved with the exenpl a

ry
[00126] st eﬁ@m@@ttp &g 94h 8 \wAronATYH %ry 830 isghaw patighy ar togadlyzpccluded by

plaiﬁaeteﬁ grtregﬁ%eqplg FWé?feE]t%ﬁ @P2t ﬂﬁo ?r@%ésg% a g&ldé\%ﬁ‘é X? ?s@%:sa‘eﬁgdlstal to the

treagent sitar feFigdi9Byebelloonaatetes 992 whiihl 4 l@eﬂly)oﬁi ti91984 lispaBsed over the
S em 28 WD, 2004/ 0870Q CT/ US2 08909 .
gulé%lﬁév g e allAgh oo B W@P)(%ﬁ%ﬁfew fadhederjshafy proximal to

thefbgmodfﬁ@ shdtwidh éoﬁﬁeawn%lﬁg%ﬁawﬁé 650 mEf®, ~even in
the larger sizes, the presént invention affords

[00127] oppﬁiﬁ illmstrateé sn Figt 96 dradipod S44ispapaidet ¢dilatatedohdielatedyin performing
enms in the size.range.of co I sed
on 0 pARPY UG ophing UG BT B P et Do s i lfon
expARSiéi May bHO fded%@vﬁlre@ﬂatlﬁﬁkﬁwm fteehsc@hi ¥ SV bSHHoQRE by stent
are conpatible with be delivered over)
plagesiamb (rndioptignaly) deBOWI}aé@OK’H?%lPﬂ@ eXpanmon podcgdingch t o
0. [ [ .
[00128] syoﬁg’ﬁt&g ?gﬁ?% elrrsmlleggt %)a%%hm&?%g% glgd asgedzt‘eggwarpg%e:ykrggﬁl the dilate

segA®nf 982° b gshavaninelig.GfD. UAL thik e, gmdesmhe 940 Byehemdess illustrated in
otlonaII configured, Figs. 3A-3L illustrate

an
Flge %n{ﬂl%ﬁfgﬁ dpr ndeliyept gRdamember Q) qarryingstens Pp3 ay futher
W LR GAg s 111ﬁ§m{eﬂQE%1§e§E Gh@SP. hereln may
e use erw se - especi al specifically
[00129] r efHowmﬁit b'?fmu@i be aﬂ;ﬁ)&iﬂﬁq thitmmh g ekdmaﬁggneeﬁl/not accur. Rather, the

cor,on .ar artial r to
ori 8l e iy teV st e PR SalhRieh (¥ s 6 eessd) may be that
of iteM 950, 'i‘ﬂs‘éeaﬂ@ﬁﬂ% starﬂaﬂ}%lﬁ@é%ﬁee%%hbﬁ/nﬁﬁ?% dAdihdl thé Qteps depicted
the treatnent site. In Fig., |"oon cat het e

in Ryge 9%iand 9F (hericeoiba figiss olsa) iney bagmefébdode rdditien, there maybe 1o use in

verfi e Son T i 0B rbl i RERAREh 5oBhellds e g since st
plataldnoimérslystopide pufpodé 68 svosdind dﬁﬁlrb\ﬂng lthegiiedd\®hd 18584 By moving a
therein [00127] As illustrated in Fig. 9C, balloon
guidewirs Ras Q]ﬁéﬁlé‘éd (dilatated or dialated) in performng
01 an g s
[00130]  eq gg@@g?ﬂhﬁﬁfa?ég n eg%ggy#ﬁ%elgrféfpéﬁ Ptanﬁ:u}/a?@ i bhflod Githeter 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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expansi on may be regarded as "predilatation” in the
sense that it will be followed by stent placenent
w@ 200d/0g00¢ onal | y) a "postdil ataton” bal | oon experEsmn4/008909
procedure. [00128] Next, the balloon is at |east
i f ed f L beyond t.he..
ool 2L 51808 R8RSl B Y BB o s

ungataien, cgmbibényg the a4 AepistedenPisg B3 @and BHUSVRaERA thdtase, it should also
i s exchanged for a delivery guide ne r

Fig. 9E. It del i b, :
be gBEegiEeH {iah thesperdinasebmgyement B Eypichdly e Kgbigvesbpoviriue of skilled

o ST S o i S BT g oo
delevern systpen meded medicabineaging. Rat her, the  ori gi nal

gui dewi re device inside the. balloon catheter (or any,
00131] o' Thdk plaemet Q‘&&?ﬂﬂﬂﬁ?m%seﬂ?lﬂ gflated pesment O820iS aperatilighed, stent
defibyhbt cohaidadd THYiEawe ﬁt@md ' : s
e]%lh}élsteps de ﬁcted in %?g%%Q)E and 5%O%ﬁ§%ue,l¥%gﬂ Upon
deplpy}nmésstm@ég agpiiyneh en ghdepst pdrtially espidided shape ithappesitiay bethe

[ er.formn t he.st [ Fi g...9D .of vanci n
col R8RSR g 1 N R AHANSH By be
effpdted &rebotvniis FIR DEbY pb&fiodifg bAoRose vathiR et I2tnd expanding both.
di sturbing the site of the | esion by novin

( )n Dy ! a .
Thisregediieangysithenrxpaadihe sfepd pashing-itgntoadiacent piaguat-dslping to
seduf€edifgXt act in either case. Particularly, the balloon

catheter is wthdrawn so that its distal end 946

[00132] cl| edaturslheg tHedmiloon nddafoe babdiptrodietd foe pystdilataigor) DOt it Sray be

profirido fepel bt s oSy G o a7 prybiyloga i BeteoB? arpgvithdrawn as
in g@zgﬁ%é Qﬂ@ﬂ@st? Gld W@Q&%@a’c tRORLibh 9[51{7{5?61@:3@ i complete. Fig.

wher e desired. owever, that sinultaneous
9L showse tétaitedmdgw o€ theameid adedkstemt arsbirbidesired redvdtasigireduct in the form of
asgecj%tggeineFHgs. 3G and 3H. Whatever the case, it
IS BB 8e5e" appreci ated that the coordinat ed .

[00133] nOVEMBBhbivd deséritionah BY0 Ba RIS HeBNrY bystdr®isthvisioned.
skilled manipulation by a doctor viewing one or nore

Alterpativeindhe systan gancke Bk tapesgmpadatetaepistaxahange of monorail type of
i MR st.el ' ' ing. 0131 ce
ool By R B p BB oo R ot A ey e

emPBed aswealt.conpl i shed, stent depl oynent commences. The
manper. of depl oynment (i s elﬁgorated upon bel ow. Upon

(00134 gepF BifafEmOTe, Sthehendpsintamayihe desiivd sich aamwlaiing eRApghoring stent in a
holfaw abdes bémaﬁ,%éwg{l %&ﬁ@,%nv&ﬂ@o@g%% O BIYE ete. In

as shown i n Fig. e af’orenen
penparsting drat eftai \anietyenf these oebfhet prdedisess huitubld modiifigati@Iwibthbe made in
hePQ jtgo%%qgﬂball on 944 within stent 952 and ex anqing

<Pt mathpabIgg it di Ry o TP REREER R e PerliEal vesiel

proREGENG difiers thefe B8 BERGheddl RN BallodA&laleRd. [Rtcad €L MARIard catheter
each. [00132] Naturally, the balloon need not be

or miqrogahstig ey Yecrmplesaddp lageess » tangetisite. Stillradyalloen catheter might later

f . I .he, del i devi 950
v B R g PR S, OGS P 5t 8t

mighdeangloel datpredintt®heoidni®stdinRaetly mdal refiler ¢aAdt@dr
.in vessel 930 is conplete, Fig. 9L shows a detail ed
micrpeatheier anppoNsHin seEtpclonwith sHgagases andstenbdeliveanl t ant

[00135]  PT O¢HEhrobfiukd$holw 19'd8hicted merely because it illustrates a potentially preferred

mode of practicing the subject invention, despite the invention's potential for broader

applicability in the various fields or applications noted herein as well as others. In addition,
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a supported, open vessel. [00133] In the above
description, a 300 cam extendabl e delivery systemis
wepoisesoned. Alternatively, the system can bePdP0S103/008909
to accommodate a rapi d exchange of nonor ai | type of
he art

V&I&%ij):ng g%ecﬁﬁgfe{t & éfélﬁ gseiﬁg n%lﬁemg oy]%ca géc%élpcftlon with those

po$stild ﬁl%hlfﬁidﬁ&ﬁbﬁ{df@ﬂr&ov@ bhéethe8 e BRlyHeSpPRY¥ntE tlﬂfé% hﬁ@ﬂﬂqn in the art.
such as inplanting an anchoring stent in a

tubul ar body organ, cloAPRlcatignsan aneurysm
del er.far
[00136] an 'T‘ﬁ? Elgﬂl%%ﬁegkl%as%t%%l 11% lf?ér 1%%%1 En m%ﬁl‘rl:%a(lzlg alrllgéects prg?errltgly humans.
Mammla hnhcﬂ?udwﬁmtfalr@ﬂdtllmte& tb] pﬂﬁﬁateadmn iimbResppUin@a4ls, cats, dogs,
nmet hodo,saagy For exanple, in treating
rabb s Biredirdfur e, peri pheral vessel procedures or
00137] Oth
[ 7l I nsqggg§£§ﬁ§%a a?gﬂ%td het%l léhgrd glr#@ir’ ocapﬁltqe(f%tglr?)ﬂr%’ui% greans
incdurihg ﬂoadndtdlnathée,sblaoct wasgat (iscltding Bitrdctaniah vmblls,olarge vessels,
catheter mght |ater, be used effect postdilitatio
pefiietla S o as T BB AP VI Os g ). urcters,
bile ah&ts Bl opidH ©Bés, bﬁdﬁ%ﬁﬁﬁ@&s fRktsRuEThd BeAtdcRMhnd Y BRmary ducts,
post dilitati on) and a regular catheter or ‘
largg @ﬁd}%’&'ﬂtﬂ%t@yse&ﬂdl hojlew drgansoege emmnh,mmeﬁms,taaaddoéaddss The system

elier 0 The
oo S bt e i ol SR GRS R g, bt no
111rﬁfe6ft@fskﬁﬂ1nuﬁﬂé,€a@61aﬁl{ &ﬁ/tat kidi@ys, Rplesn) lah@ Bénip ¥R iiaRPaant tumors.
desgl te the invention's pot ential for broader

Preferapive thsitmplapt isebiviaed tora gueet sitenasbloed wgspel lemen. oﬂéspemal interest

A TN 9

applidatists atteeke ppaiciliy moteddetdini s contenpl ated - both in

con ctl th those 0S d| ficatiaons_noted
(001331 apo ﬁ&ttﬁﬂ%%t%lﬁﬁe @»bg%\lsee 10 {reatisHHes Qf Y4l fylular organs,
aribifg 36 fch etifBPiek 5@&1;11%&:161{)@9 138dimbNge IcARLiABs g@irhff% Io¥ exterior
system may be Used in manmalian subjects, preferab
compreasion, €. dviasmedysbe sech with,a riaplasticepmodss.| The systent may also be used to

T T T -

artefipleay@didhélhs, afP hddHoveRbusuBalYorhationd. RMS e, tHD ¥ 8m may be
or gans i ncl udi ng, but not limted to, blood vessels

empiayed trideliyer immlents e suchvasens @b ioint spreps, spéngd disss, and the
ysms, arteriovenous
mt?f‘gFI?&p%t%%g%@§8 ?g?li%ggéeé%ous fistulas), ureters, bile
ducts fal |l opi an t ubeGenesdldicatmrehanbers, ducts such

I | ar n
[00139] 57’ %gﬁ‘ga%grﬁfaﬁhg@ X6t [gﬁ%%%&t@dersgq%éghaé%%%le%@ irprierjals and
tecﬁﬂi‘éu@sl 1ﬁ9§d§é empl3§eFhthe E@stéfﬁ%&lhﬁ@tl&? TRTR ?é(g%fh fiQkill often be desired
| ant delivery into solid organs or tiss
to pmaid@du ln]g’;lCIMCOHMg o1 doviet lsedween meking compemdnés, tofreduce internal system
fri rain, liver, Kkidneys, spleen, and benign and
ignant turmrs Preferably, the inplant is

[00140] deI Ty edc@tort, @ i8td BY @RlerstdddahhtVafiold AARbpYQESRATKEM BB Peati?bs may be
ecial interest are cor onary and neurovascul ar

ema fl imithe systerpigmibllorate sieat pasitinarand derigth, Ag indiested daviqeagtuation and
ste}lpdeiNQRI and/or 3) locate the distal end of the delivery guide. 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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applications or those specifically noted herein.
[001381 dinically, the system my generally be used
W@ 2004108706 St enosi s of various tubul ar organs, PEI/US1004008909
fromsuch etiol ogies as atherosclerosis, autoiimune
ndi t | [rin or _exter onpression, e.q.
mef Bl BE Fegg APt e oesfial B BB Bk @it gplted may
shd¥Ry seheRhireipeh QeplbPmerit! @ dlay M Keadesh @I dlilsR Rttib g Fetlures with

| um nal occlu5|on i s desired, e.g., to treat
thegrpeqtedsiogationrrdativevie Froodyiof the gide mariben) p&thiesteshopen deployment.

I R P Y N —
bridgra@esnn&ioriadtioms S¢ that alecﬂepb§1nehﬂhbﬁ@13d§ﬂ the8&ate RIvisible under

extraperltoneal S ace§ General Features [00139] In
fluproscapy- EFenRlprsmarkesiaatangy be of useare shewnrige praxdpal endaf the stent
n ryal . I
in FQNYERS G Als AL 2 b B Hetiol BLOHESy Ao fR Rty — and
atxmmmhmhbﬁdbsumﬁwnth@ﬁpmmum@km&mkBbormhamﬁyzoat|ng or

0tat) e B BB o8 e L S chuting using
bondisle Rr&élcﬁﬁg (Hy'l%hsﬁiﬁée‘ %& ERahienad uﬁra@&hkﬁrys ey, gfhﬁﬁg Wiflng,
may b enployed in the systemto 1) locafe sSten
Crifppigt ¢1®1mp?algd>r thegrise meyhannedilly ar phlydeally jeinag awachmg cabdlding

cm‘%é?n%tntsq&eﬂ\{e%r en%ngén?f’azc%)ten\}}gc?rg%@gt Eg%q% ﬁ,&%:e pgﬂfcug{rwé{‘o?ed, materials
covadii @Rdg emplee it the)mddadall srtOmapbbempiieser s (such as
tantalun1p|u%m?%nay be variously incorporated into

[00142]  { heAdhexfsbipg s ARFEfer mén@,oneérhem (a8 ciflicgtions eatents gad patent
apﬁ{cﬁgoﬂ%r etpl) 9@&?1561‘ {ngérégx%@e !ei‘é?%{%g‘# 99%1%% ﬁntlrety for all

er’ may i opaque ma
pumbmseo tH@esamb eMenmspf Mdnmuammilbﬁmnsmmpatm apphcatlon were

| so b desired to radi gpaque
SP%@f?ﬁﬁf{ %%‘P w\d%fi aﬂa énfﬁ spdlem%ﬁte@ %élf £repes- tth w@erenoed
1telﬁ9gﬁé Rbviliesoi 48 tH@F@i@&l))SlﬁE ph&%oﬁ:ﬁ@ﬂhn%‘@ﬁ@ of the present application.

depl oynent . or exanple, 1t nmay be
Nothieghgyeinas t reaadingtpzed ae ah edmissios thaitte pregent HB/Bntanms not entitled to
and/ or i d or . connector sections so that the
m“&@%?%“%éﬁ?“ﬁ%ﬁ?&ﬁ“ﬁﬁ’@ﬁ@fHSSW%EI.s vi si bl e under
[00143] T uBOsERBYe, itEX R Wd¥rstRHRA Shik Rdleni®YishSt Hﬁnt@& & ﬁe[rﬁcular
shown at a prOX|naI end of the stent in Fi

varggtighp st Sorf anslamay, of ceuse, yarye eY aricas ghangesimay ga }mdﬁdo the invention
desrgf@%{ ﬁgﬁuﬂéﬁéﬁglg% B’eegl%sﬁltu?eﬁdv}m}%ﬁlt 8ep%'tf ailrorg e true spn% and scope

of 1[h@ Gkiséih‘]wrﬁOhﬁddi‘tioﬁ[h&a@F motHdetihstisere padd t& akllé]ptalrp‘ar@cfulﬁr situation,
er of .manners i ncl udi ng fu5|ng bondi ng meldln%
et CEpet A S MR GOSNt 35HS) o PRIl Y g 0biECtivels), spiritor

SCO%E %f the%éé'efi‘ﬂnv&ftlﬂﬂ' ﬁgl suclk [ﬂo@ﬂﬁdﬁﬂoﬁzy@méﬂ&d ?4 be within the scope of

herw se nechani ca or physica j ol ni
ﬂwamnm@hﬁﬁghgmnholdlng conponent s toget her (pernanently

TR TR N R PN L S

logfally P6ssei1B) 0 el as &M&&?&d (ﬁ‘liér @@Véﬁtb NBuShepinBfd WEEltetaerrange of values
ment i oned herein (e.g., publications, patents, and .
is pyatideft; it is understood that every intervening value, 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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applications, etc.) cited herein are hereby

i ncorporated by reference in its/their entirety for
W@Pbdo4/0gm00poses to the sanme extent as if each ipPdi/UsTHOE008909

publication patent or patent application mere

a6 oo B odd 91 i SliedRocnknd Ay S R ComPimiah ity gy one or more

ofmkqaﬁgegdéghgayhﬁaﬁ their disclosure prior to the
filing date of the present application. Nothing

[00145]  her Beterense toa piagdamnisen.iaeludes thnpergihiliyitiont theme@rettﬁeral of the same
ites ?féergé}lg] Ngc}{rg C}%écﬁﬁghgfag Qltrs?cg f;l]erleltrtltl}:lgtg IiIl %lr? ap}f)ﬁgiggg%u%y, ctﬁ]e singular forms

“a, Ftigrdretsatd end Fthe? fnchuale @xhlrunfé%raﬁ@@ﬂeéshﬁé cdrltéxd clearly dictates
i nventjon is not I|mte to particular variations set

othegyise, | adfuphgr naged féét}h% elaimegy bydrafisd do exriufsesy piyiopad element.
AsTBAE t}LQ Sttcltéﬁlehglg R4 to g&%@ Eé Qﬁgc ?Qﬁt bﬁﬁg 'fc)ﬁ:’sg Bt §ucHBeXclus1ve

be Substitute out departing fromthe true spirl
terantbl agyogsé‘solely,’t ¢ hmly”mné e Iole inlcon@abtioh wath themn;tatton of clalm

nodj ficati ane t dapt .a ticular
cle et G O & LTS im0 FOReBReelberaise I acdLiechnical and
scﬁﬁtﬁfceéﬁnﬁ?s%& ﬁéreﬁf ha¥t 8R(Sine 1ﬁ9an§ﬂk%s%@h§1%ﬂl§’ @ﬁcﬁ'}sto&pb}l: ble of

or scope of the present invention.
Othuyshﬁanﬂmnsﬂaw@ndhﬁmhMEdﬁmmHﬂpmwth|n the scope of

the clains made herein. 5&%§§é$ Met hods recited herein

may be carried out in an of the recited events

[00146] Whi @thbSgh the Gdre@dihy invesSdhe beas ddtibedin s deRelityeflay of
order of events. Furthernore, where a range of val ues

illysaiproandgxamplerfor purpeses o claply efmdersinadipg] ihwall berraddy apparent to
I

tho%%hgcgrdé 2 Agﬁl;ﬂlo g?qug{n cgq e egﬁﬁlé%svdgﬁlg éﬂ%gﬁl&bﬁﬁt certain changes

and imathf&hmbnsdnztyabmadahat&@mm ddpastiih from thé gpirit and scope of the

i nvention. i s contenplated that any. opt
apReagedflamyy Tﬁﬁ@f@ﬁtﬁb@.ﬁ thepreseat Iy eRtiids @bﬁvtenﬁebatlaéw@%hw al or

eqifi %ie%éﬁe%‘if 19 ﬁﬁﬁ)%vmgﬁﬁﬁ:ﬁé bagk BBYg B4 SEL bt h and
cl ai med i1 ndependent I n con%lnatlon W th any one
or nore of the features descri bed herein. [00145]
Ref erence to a singular item includes the possibility
that there are plural of the sane itens present. Mire
specifically, as used herein and in the appended
claims, the singular forms "a," "and," "said" and
"the" include plural referents unless the context
clearly dictates otherwise. It is further noted that
the clains nay be drafted to exclude any optiona
element. As such, this statenent is intended to serve
as antecedent basis for use of such exclusive

term nology as "solely,"” "only" and the like in
connection with the recitation of claim elenents, or
use of a "negative" limtation. Unless defined

ot herwi se herein, all technical and scientific terns
used herein have the sane neani ng as commonly
understood by one of ordinary skill in the art to

whi ch this invention belongs. CLAIMS [00146] Although
the foregoing invention has been described in sone
detail by way of illustration and exanple for

pur poses of clarity of understanding, it will be
readily apparent to
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those of ordinary skill in the art in |light of the

teachings of this invention that certain changes and
wOor@u87ed i ons may be made thereto w thout depBCT/USzP04/008909

fromthe spirit and scope of the appended clains. The

1. br eaﬂtsy t&h £ ea’ﬁﬁg %@?ﬁ et' ?@E't\%ldr% a3, B s gt . tcggsi&{Hgyessentially
? the folTow ng

the tera Ie scop
oﬁla|ns That being sald me cIa|n1 33 WD 2004/ 087006
PCT/ US2004/ 008909 1. m f or treatlng atar
si t A0 Flongafq dilivery e ¥‘§W§13§9’§taeﬁ¥f’ 14 #1iep it end, the
dBSeH Yui ﬂ1¥mb9ffcoﬁﬁgl?rje@ ﬂ'gﬁ}&t SelkhsY %ﬁé’ i g;&lh&%{)ﬁg‘%ﬁ lexterior and
having a proxi mal and a di stal ivery

intpgiod surfrsatbean @rmhcﬁmlgaﬂrte@hnmtmte bsz tnaatpuﬂamsfoycansen, thel s dast one

. havi .an .eri and surface to an

i B B8 SEh ey Rl mrlo” e eledti b Gt By rmlanyand Located

proRignally df@asdistalNéhd JffiRy M&eﬁ%ﬁld&néngél Iirib@ kY refba@dRh& bt least one
rior 'to rel ease of the at | east one inplant and

rejeggablaigint spefiguied Wn@fltatm@ lefist ¢ agction@f the af leestdélle iimplapt at the
r
der%%gfasa eleljﬁ%dfi n%lgcsgr? ﬂ{eur e%gttone%anlgﬁst% eﬂm f af“gast a
secta bdallooh chthetent Ieast one inplant at the delivery
dlaneter unt|I releage of the at | east one rel easabl e

j oi nthergindheddivencgidenembes adgped Br seoemt wildin g Bymen of the

bAbbAE gber is adapted for receipt within a |unmen of
ﬁ%e %ﬂﬁloon catheter. 2. A system consisting

essentially of the systemof claim1 and a guidewre,

erein the idewire is apted f r receipt wifhin a .
2t e S ransinecsirn Bty BF Syiem g P elyiy d et a8} PitiygWherein the
88SARS isalihpte®@for r&Ript ¥SHEM: Rim&l MR JalRBH caMefrbol i c
filter, wherein the enbolic filter is attached to the
prOX|naI end of the dellvery gui de nenber. 4. The

57 L° p i ol bt Srbe e bk Pt I i BREOES e,

whdreintht afboletefiliter Q§ M;taﬁ:héd ©IThe prRihaiong of & ®lioagaufle member.
delivery guide nenber having a proximal end and a

di stal end, the delivery guide nenber configured to

4.?“ I efle telrp aith 't \A}ngélﬁﬁ{e d@:ﬁ\%r&%ﬁd’é HShE:! 19%5(%5?tﬂgaed within the

interior surface td an anatom cal Treatnent s

battenn pathetes lomenf t he delivery guide nenber by a user,
the at |east one inplant having a delivery dianeter
prior to release of the at |east one 1nplant and

5.1 ocaf g ¢mPIaAddiREd sy g&nqggmgkﬁkal end of the delivery
gui de nmenber prior to rel'ease, and at | east one

r el earsdongatq daliverycgwdd membet hayinged proziinal end drebasdistal end, the
ectlon e ant . at

R EMARI P PRl M al P Pls uibahd Sy b nSlabor ana

inje@loRburface to an anatomical treatment site by manipulation of the delivery guide
member by a user,

the at least one implant having a delivery diameter prior to release of the at least one
implant and located proximally of the distal end of the delivery guide member prior to
release, and

at least one releasable joint configured to maintain at least a section of the at least one

implant at the delivery diameter until release of the at least one releasable joint,
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34 WD 2004/ 087006 PCT/ US2004/ 008909 wherein the

delivery guide nenber has a dianeter distally and
w@e@xiosmbé y of the at | east one inplant that iBCT/US2004/008909

substantially equal to the at |east one inplant

del i e )| : \: i

 pl Y tinhEHELEDy e dOREARY: s S MTHAR IR il BRI o the o
leakt bhe Enplastytbdtdssubstaptialsi eyyal anhedidegaos: idellint delyveyy diheneter,

er having a proxi.mal end and a distal engd, the
TR P il O C COMER G R, SO R Broc cast
one i nplant having an exterior and interior surface

to an anatomical treatment site by manipul ation by a
6.us erAn ithplanit ddlizerytsysiem comprisimg: havi ng a del i very

Ol 5k AP e SRS 88 o
deﬁi@bﬂw/%faﬁdé 1Beth & IFRABEE] BY difdct hideast 6h&ASSantHAing an exterior and

_plurality of releasable joints, each {o]nt confi gured
infeglonpiFaca ihamangiempicalriregimeni site by magipsiationdyiamserant- at

t he ' | tid.q: e f th e

" e e R R MO B e LR et n
intpédne as@lochted beoximbldastiht disiadiend 6f the deliviry gsitde MehMer prior to

reatipng a target site in a tubular organ conprising:

IR PPl ant delivery systemof clains 6 or 7, and a

bal | . . : ' O - .

S SR i TAE UL ARLOLLR b By on
leght shaimplantat the. delihery slyesnaten witil odl ediserpBthe wleasebla joints,

distal end,is closed b n atra tjc ti 10. e. .

Sy st BhrERans Systeng Slagba R Pliditpbrel it o fegamigioints.

menber dianmeter distally and proximally of the at

| east one inplant is about 0.010 inches to about 0.020
7.i nchisystein dpidbsatiag atagetsitodin & arbylar pvganycompsision i s

pr ov T te Laiml, 5 .0or 6, wherein the

de|ﬁ%gﬁgp%éﬁﬁévﬁﬁﬁﬁéénﬁgé&ﬁ Sg?&@&gQWay fromits

pr oxd Welllooh @athéter.di stal end. 12. The systemclaim1, 5

or 6, further conprising an actuator for releasing the

at | east one releasable joint, wherein the delivery

s 28, AR EP 00%, SOBRLE SPESLBBEGARR, 354 v e

endi stal end, that passageway contains the actuator, and
wherein that actuator does not extend beyond the
di stal end of the delivery guide nmenber. 13. The

0.SYSUEHB Qftef] FHdMihd, M@Féﬁ@%lfé di@ﬁ_eaaw@}s&afb&% aﬁ%{lﬁaﬁ@é Bg.

the at least one releasable joint is affixed tot
di stal end of the delivery guide nmenber.

10.  The system claim 1, 5 or 6, wherein the delivery guide member diameter distally and
proximally of the at least one implant is about 0.010 inches to about 0.020 inches, whereby a

low-profile delivery system is provided.

11. The system claim 1, 5 or 6, wherein the delivery guide member has no passageway

from its proximal to its distal end.

12.  The system claim 1, 5 or 6, further comprising an actuator for releasing the at least

one releasable joint, wherein the delivery guide member has only a single passageway from
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14. The systemclaim11, 5 or 6, wherein the delivery

gui de nenber conprises a distal guide section and a
w@e@xiosmbe gui de section and a gap between the BECBHUS1004/008909

gui de section and the proximal guide section and the

itPprokda to RQ@is@aﬂPﬂ% 'ﬂ%art] g%sﬁééﬁaagf%?nﬁﬁfs\@ﬁee&tﬁﬂ@r, Qﬂ(ﬁ\%&_fgérei_?htgat

gui de  section an proxi mal gui de secti on. .
aciyptaradocs heli axiend Byend the disteéerd of thi delivdry geidy nmpuibee
menber is noninflatable. 16. The systemof claim1l, 5
or 6, wherein the delivery guide nmenber is tubular in
13.0r NThe )88 @aitrU1TE Mvhiefed Blefictuhitbr forfiledysd Bia0feadl dheFeleasable
.16, further conprising an actuator slidably |ocated at
joind assaffixerhior the His(al gpd Wig the deleveepridemembet.de” nenber
lumen and configured to rel ease at |east one
rel easabl e joint upon axial novenent within the
l?el i Tgl&r systygiti deintrenoer6, whBreid e (&%AS%@ Eli}uﬁfel 1ﬁé1ﬁ1'bding&ﬁ)prises a distal
.urther copprising an, actuator, slidably |ocated at .
gy etion, 31’11‘{? aﬁqun%wmeﬁeftwg €)1 8rp by tven dlee digiabpide section and
thb BN GORLASHEROME O 18] 678 fnAhnt 16 Rvhted BEtween the distal guide
rel easabl e joint upon rotational™ novenent W thin the
sediedni arskthe graxdmalnpndessectidi®. The system of cl ai m 16,
wherein at | east one releasable joint is configured to
rel ease wupon application of fluid pressure in the
15el i VRS yys@i E8inreNP& 6, MRS ﬁfé‘ﬁefib'ér?r h&lde R QAR iSh&HnBatable.
fluid director slidably |located at [east partially
within the delivery guide nenber |unmen and confi gured

0 diye i g . to.rel ease that sel ected at .
1q. ¢ oo e o b, 30 0, FRbRISBR AR, oL R, Rppytar in form,
halfhg allnetenitherain. | east one rel easable joint is

configured to rel ease upon application of a suitable

DC current to the at | east one rel easable joint and
17, Ur QY oo seIBY di st e §

st s ERaR G, AR B of ARGHG! SlgabpaRtaAd Reas
paziddl/ \@8Ma dlge RATALYSAOOAHAB&I8memand esnflgureito trelesseppleast one

he.suitable DC current to and to.there rel ease at

reledle it o PUASHOT G PRI By AR BYSE BIFRUR Lol af m

20, wherein the at |east one rel easable joint and

el ectrical conductors are configured to
18 milhesyeisoseficlainl adothep eampiizing emactvatbicdidablly dogatddrat least

The .syst of claiml or 6, .wherein . the inplant
ety ORI G 0 e A PTG By ome
relebeablapimnbon fot@bnaliebmhdte wedii the 4élivel Suidy SicaiBepf

claiml1l, 5 or 6, wherein the inplant further conprises

a therapeutic agent. 25. The systemof claim1, 5 or
1665 ot iS5G 1 i '

e o a1 S MO M OB e
upén apphicatign oF Bxidgirkdstine iarde debivetyeruilde membdilliey and figther
cotrnq:)%ltsinag a fluid director slidably located at least partially within the delivery guide
member lumen and configured to direct fluid to and to release that selected at least one

releasable joint.

20.  The system of claim 16, wherein at least one releasable joint is configured to release
upon application of a suitable DC current to the at least one releasable joint and further

comprising an electrical conductor located at least partially within the delivery guide
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user may direct the distal end of the guide nenber
into and introduce the at | east one inplant into a
W@ 00a/0810y6 art ery sol ely by mani pul ati on of thePdBUB2004/§08909
gui de nmenber fromits proximl end. 27. The system of
méthBérTuden B é?% B th¥0G T8l DE RErrEMSD GH 1th8ieb{ BMbdsE hERSst one
28. An inpla P delivery systemconprising:” a
relsadablegeipdndi ng stent; a gui dewire having a proxi nal
end and a distal end, the guidewire including a
reduced di aneter distal section, and an atraumatic
21di stBde dyktein Githim 2N akRiIGE di REstloNe réaléRM8]e dintand electrical
col | apsed confiquration over the reduced dianeter
cogduqters gre copfignyediterpimanianepaisiyelegsesyetedhancanesielsasahly joint.
essentially of- a self-expanding stent; 37 WO
2004/ 087006 PCT/ US2004/ 008909 a guidewire having a
22pr oXihesdystedo faiimal , i s bawhersth the heplgnt idewiehe i ncl udi ng
a reduced di aneter distal section, and an atraumatic
distal tip; and a sheath holding the stent in a
col | ok guirqatki . . : ' .
2 ot TR TE 5128, SHEELBE HIRHE fn BUAR Shoil
sheath conprises a balloon catheter. 31. A systemfor
treating a t et siite in a tubular, organ conprjsing: )
2% ne Tt Giidl € g aebr O apag! SRPernprisgy: Derapeuti
acgftd a handle for retracting the sheath. 32. A method
of retaining an inplant, the nethod conpri sing:
providing a radially-expandabl e i npl ant having two
252 EgZFl%eos%r:srtigfnﬁ ‘%fl; ﬁ?aﬁﬁthlg g eolrr] %;?vg%rt%{jq tﬁg lglellé:\g%r ggi %'gmvgmsbt& ﬁ%htep gomprises
a@0bhgiemiken until released. 33. The nethod of claim
32, wherein the gripping is with inactive nenbers.
34. The nethod of claim 32, wherein the inplant is a
te T th f, ol ai i r.c hsi
262 ot ?fl’}ﬁ%gs:}%r?ﬁgl (%}ﬁ%@nl < gg)\ggf hé}u%ﬁée}ﬁ%h;c}te éert Jélglote (ﬂfg&{albﬁit{},gsuch that a
user may direct the distal end of the guide member into and introduce the at least one

implant into a coronary artery solely by manipulation of the delivery guide member from its

proximal end.

27.  The system of claim 1, 5 or 6, wherein the system is guidewireless.

28.  Animplant delivery system comprising:

a self-expanding stent;

a guidewire having a proximal end and a distal end, the guidewire including a
reduced diameter distal section, and an atraumatic distal tip; and

a sheath holding the stent in a collapsed configuration over the reduced diameter

section.

29.  Animplant delivery system consisting essentially of:

a self-expanding stent;
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a guidewire having a proximal end and a distal end, the guidewire including a
reduced diameter distal section, and an atraumatic distal tip; and

a sheath holding the stent in a collapsed configuration over the reduced diameter

section.
30.  The system of claim 28, wherein the sheath comprises a balloon catheter.
31. A system for treating a target site in a tubular organ comprising:

the implant delivery system of claims 28, 29 or 30, and

a handle for retracting the sheath.
32. A method of retaining an implant, the method comprising:
providing a radially-expandable implant having two ends,
gripping the ends, and
pulling and twisting the ends to maintain the implant in a collapsed configuration
until released.
33.  The method of claim 32, wherein the gripping is with inactive members.

34.  The method of claim 32, wherein the implant is a stent.

35.  The method of claim 32, further comprising setting the implant over a core wire.
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