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| MPLANTABLE STENT W TH MODI FI ED ENDS  BACKGROUNDZ2OMarch 2007

THE I NVENTION 1. Field of the Invention This invention

is an inplantable nedical device and rel ated net hods

of 5 manufacture and use. Mre specifically, it is an
wonplansabl e endol unenal stent. 2. Descriqaiusemns/ahoot he

Background Art | nplantable stents have been under

signific { [ [ n decade, and
many di fﬂéﬁ%&gﬁgNﬁwEH%ﬁﬂéﬁE@ﬁ?gat ed and nmade
conmer Cl al | yBA@@ROBNDEOF FHEYSYENTION OVi di ng
a‘ scaffol ding to hold body [unmens open or to
1. "Ezﬁ' M s are generally used in many different

b |ﬂ\féﬁlﬁih$s an RplaEROmbdical Ba¥itd mal r@l%tegln‘i’é?ﬁ’od‘é%?sel s,
and nore specifically coronary and peri pheral

manigagtiyeagd use. cﬁﬂcrfe epesiigally, iireansimpleaiablesndpltimenal stenbeen

2. dD‘é§&r¥Bﬁ&¢offtﬁHBé&EfiobﬁEFAHde pul monary  veins,
biliary duct, fal I opi an

t Uﬁ@léntalaﬁ stents bavedyesnander sinificant develemmesnt faxmord then al
decaaél Loy e ifeRREdsihe Ahkehden uﬁv’aﬁg%%na Phade %Bmm%&%y

to 15 provide artifl conmuni cation or
avallahleai@s pesy it prgvidmg machanieal égaffoldingto held body lsrenpbren or

d
"mateRtY S A orlphp SEUAR IR, Qe BRI ROLAG 1T
partiquiarbleed ¥esselel and mare spacificaliyt eomnaryand pgephardlartynetsubul ar
Othef B8 Rer ABRAUHOR Hebh blefiBodiiTor .fs‘ew{t Tlmothhy
velnsngaatvgﬁrﬁestmattrabbblh@v dag, @allopdn tubd‘saandswsrdetanehs &bl aX| S.

d t.
furthel; i RAHEAS o Hobl e 8 P RS nant O HEER: i
provige artifiaial coremanieation walrdnspord withib e hroelg,l sonh as for exanmk ng
ate. This is
shundsy SncifefibiyckBictel B Eoctit B, SRS (lont dlsPiaieh for
intendavplsanin iesecdomahoagwell. | engt h of a main lunen, e.g. an
a I i hes, ma f i Cl ecei ve
S SNSER ooty DD PRI o
structﬂtabslruts\ﬂotai are Fitwrcommpcted toforh a iteyested alrdtyxemm thatdbrens
f o conp r st.ructures,
awallheiufolit h BR5P £ ¢ ipbu B 5 Rue? s o Sy e
gaps tlmmughom:dhdhé}mnmlmmerrd exiswithiatHeystas walbhhd @ser region
rder to pr
suroy B4 Befiiey ool Bisrimirelt | HisOE po gD emmenate i
the setmy:bftsteohmplaataﬁbh s}b@gm fengthng b andinylume s oF. . ahalriery3 @here
. undul atin he. struts, sh S are
side HAHARE Y Do oriie oo o egTein KBien BuRval e e a
the steptivesfisi on wi th mini m zed | ongi tudi nal change al ong the
S‘I'heenrtnajor'rty of commercially available stents form completely integrated
tubular structures, with continuity found along the integrated strut lattice both
circumferentially as well as longitudinally. In order to provide for the adjustability
between the collapsed and expanded conditions, such stents generally incorporate
undulating shapes for the struts, which shapes are infended to reconfigure to allow
for maximized radial expansion with minimized longitudinal change along the stent
length. This is generally desirable for example in order to achieve repeatable,
predictable placement of the stent along a desired length of Jpcaiized, diseased
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order to achi eve repeatable, predictable placem@hMagh 2007

the stent along a desired | ength of |ocalized,
di seased 27 March 2007 WD 2004/028571
PCT/ US2003/ 030902 region to be re-opened (e.g.
woedorssrion) , as well as maintain stent ceyragecnser
the expanding balloon at the balloon ends. Else, a
regiondp b fe-eneaed (b oeelvtion EISW%[W@ maiiain st savgrape prasdie
expanﬁ%?%ﬁ‘!ﬁ;'oﬁﬁt HEBARES eh&e Had Lo ﬁlgﬁsﬁjbgtﬁnﬁsﬁener#r?eﬁg vessel

trauma at those ends W t It of the
duringdialionn expasiop|edpesgs ths baoen ends dxlopaligedyasselpyal triuma

at thoéeoé?ﬂs Q\ﬁl’idﬁ‘t t%%tb%ﬁef& Eﬁ‘thb et s}’c%ﬁ&bnﬂ@ d rﬁaho“tﬂ?@ e %ﬂs P e

st an reval ence
long—tefma;fteefhelr]‘tmntmmomemd ot her designs have al so been

(ik[o%ﬁ{hgl%ﬁ&*n iﬂ@:pre?/'ﬁ FE offt 1‘09& in m0¥ ﬁ%h‘tﬁﬁ‘s %SQCSIBQJ!

ructures, asi ¢ desi’gn.
other dasigne haw;ﬂlw been dlseldabdﬂwatrmthertfyrﬂ'@r moﬂlf)sstueh gefiwalns a

structq?@é br hg@%rtdgﬁarm mi}‘l {)gfndgg 2%@;%3?@ I&%ﬁgﬁ’??’ﬁ’ t has

of sterd farmls awetl thatis .nofT d:mcumﬁmaﬂnally @nud;ous,tbaﬂhasdo phposite bh(mos ed

along (5) Sﬁ%:; *o'nﬁ?d f%%{h%l trgp Ig}tlce ﬁ{ﬁiéﬁ}e% Is:rg\ ust gtcgﬁﬁp

~ condition by rdlling thecstdr fromtdne eati :cum othat. Atdhe sﬂehﬂtmmadatbhl y

the sicf St o) FE PRloelney PR enclE Rt Reatirer e o

and sublaianﬂd[fwmnnd ammnemumsm t i iea dsermrergtamnsmdeﬂsize@ toctﬁelbl e

ameng e RORRES Pk o1aR 0 446 11D 1 ks pf MalRetA e

that pmmsiesfmmqmemmby waB add Intb T ;ulmaaher vent i onal

gcngsgal i Z oce unct ive } met hods such
SLenis e 819ﬁ |USE gpand?fea@ E’P@]J?‘Eﬁ‘?ﬁ Hjenpigeedure,
adjunctivg Btnhetiials sﬂ&H‘EﬂMb@f&’ngﬁi@lﬂs@eﬁr AledBhPash.as” Bal | oon

stents, ar eperally constructed froma

rotatiofg) B HTY oL Do Mgt ST RBBLHES & ot um

generafasa cmskroated fom QXxePrie, su&l’ﬂ@é stalﬁle%téél o edtaltchRMsidrm| € to
delivered in a coll apsed condition on an outer

aloy e i, Gt ety Septgup P Gt # SoleReRd GRGUPRIAbI o

~ onan )ter sﬂffé@tdf@@eﬂﬁted B&!Iooﬁ anby Qﬂﬁeﬂi @xp@ﬁdeﬂ%@ﬁﬂiﬁ@ﬂloﬁ on@kt i on

25

.30

ainst th 4;,) ect lunenal wall and that is
ba“""%@ﬁé‘t‘%ﬂ‘iq dedl pondition aoninst the]sq,,bmghlu@gmjmajl é‘ﬂd fetisn i npl ant

substammaﬂm reﬁéihlé‘zﬁﬁ H&dt coRakibP8dan ﬂﬂdn@ﬁﬁdﬁ%ﬂbseﬁ%ﬁrb%ﬂw di ng"
eg %fner ally constructed of an elastic, super
deftaticgs “Selizappd SIORIGRIS GRSl cRRYRipted of anelasficasuper-
elastic I@ﬁﬁﬁdpé%eﬁorﬁﬁb@halaédcﬁ)é% pbﬂi@hlb&drhélgl dcllgj?s inQX@RPloR
ni ckel -titani um al l hese materials typically have

example %ﬁbtﬁfgﬂﬂgﬂ aiqysy FHB%SG m@e@%twe@u hayri@ megogestatedhatd t o

is expanbéd, bk a8kl Q@tt@'lhﬁlah’@mﬁh &l 2BsBHsRAbitibPRr Lor

riate delivery profiles. Once In place,

appmpgﬂféﬁiepwey Rrefiless Senrperin piaes dissten is m@éﬂfdtomw S¥fai nst

 expand”AgathstWRNaMeNR Wall WRE/RS: it theh Forl 28R Inffidne@s the inplant.

Stents are typically intended to maintain patency, other uses have been
disclosed. For example, some stents have been disclosed for the purpose of
occluding the subject lumen where the stent is implanted. Examples of such stents
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30 Stents are typically intended to maintain patency,

other uses have been disclosed. For exanple, sof® arch 2007

stents have been disclosed for the purpose of
occl uding the subject |unmen where the stent is
I mpl ant ed. Exanpl es of such stents 2 27 March 2007 WO
waed4s828571 PCTI US2003/ 030902 i ncl ude f ivomivmocsmaioed
stents, and exanpl es of such occlusive uses for stents
includerhrin geated aﬂentémrﬁn%ﬁm@l&y of sugh peaysivangesive sieyisinclude
fallopfdnGas F‘gatn&‘i@ﬁﬂénéﬂ A¥m dkRgRe, further included in

assenblTes wth other structures, such as grafts to
f Stamishave heengurftar dncluded nsassersblientith etheneirusiuses, guch as

S dto a
o SR RP AR oo TS peil bR, ' e
structm bt iapeaurasido e @t mateualmmch E&&ancet:bfgomﬁ teuditesorshest have

matepﬁ ?be%ﬁﬁéugﬁtﬁé?f(ﬁﬁnqléé c?frl‘.l%es @zﬁﬁfa‘:é b % Rr sEHRTP! €

Sm1so ong t he
graftsamdmﬁ foedxappie aneurybin.isdlation haelclpas hlpadicdar agengthag of
abdo?ﬁﬁ%i:&ir%r afﬁtentl ng, stents have had an enornous 1o

| upon the occurrence of "restenosis" follow ng
r tcthe phutiaudariseting nb;casddmmntmg Riestsdmos had an snaxmous

ol GBS oo B eSS RTHA R Bhpe”

“Restentsis” mnte’rcrmiusmmdf the algﬂeise rezbhalized mmﬁagmﬁht ’qﬁscaﬂy takes I
r n t
o I iy AR B AP 3, roos

- mechiabisallahd physlmt mgmnées toethé eésssllv&llmyeama b@ithé east

t ti th ded
BB oA B R e R St
from ahuelastis reeillobthe eaparided besstiwall¥ich a6 asIpRBY ekgarision of the

hysj ical .r se to eneraJI
wall ‘@'Bﬁ%!’%'lﬁg'g?%‘?ffﬂsﬁ’amqh i segpsrt H}b %ﬁ@m@eﬁﬁ%ﬂq S840 BHY o
it hastd&aeliall},t behlobserv@Tthat injug TN BB RIchR@iSatRH e tHel ibtingd, | ayer s
uses snoot h scle cells wthin
vgsgel \n\}%J | causes sgpgth muscle

cells hmethp maln itd @ridRigocihgradiive dmags 2% myperpiolitrafon@viling 0 t he
ar" that occludes the vessel

; :
and m'%rﬁﬁw o ta% |@ﬁ%]”%3¢w veainthabogldes e ansel bmenon

Wherééﬁ @fgit@l&bty@ﬂﬂ offier ﬁHcaﬁéﬁzétlﬂ:ﬂ uﬂéhﬁ@rﬁkn@;fmor% PRGN of
30% restenosis rate

stentiag @eﬁtﬂ ‘%‘i’d“ H%@O)Efg Efé’ioﬁ’«/esi?ée iciate: sEntnghes gepralibout

reduca® ¥is 1t 16 bR PO, Whih r&uBRIMSS Q@fsﬂarea Jesudrd the
mechani cal reventl on of vascular recoil. 25 Recent

mech@'?'F%Pfeé’entl‘?"\P&g%ﬁ?P'éF'"e§?‘lsnt| ng have been intended to

I REHPEToAS & va_Bwlart tEHNRG hidSeRR ntdibl BfihbdfSork@ St enti ng
o further reduce the 1ncidence of restenosis. Sone

'ad.d'f'@?%' dierapy pdiungivg i sientingJe lupbenieduee diedaeidense obresiengss.

Somé! Bldris8sr exBMbRAAE b@erﬁﬁt%_ﬁé;eoqf) focally deliver therapeutic doses of
radiation to the vessel wall concomitant to stenting, including for example by
incorporating radioactive materials into or on the stent scaffolding itself. However,
these efiorts carry significant burden peri-operatively in handling and disposing of the
materials, and results have yet been considered compelling among the healthcare
community. At least one device has been further disclosed to modify certain aspects
of the stent ends. However, the proximal end has not been in particular addressed
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the ”“E‘ﬂbfi‘?g &tent getabgnchipe é’thieh layerdofsined

radiation to the vessel wall concomtant to stenting,
i ncluding for exanple by incorporating radi oact i ¥&March 2007
materials into or on the stent scaffolding itself.
However, 30 these efforts carry significant burden
peri-operatively in handling and di sposing of the
wommpisal s, and results have yet been copstdeesds3es
conpel | i ng anong the healthcare conmmunity. At | east
as a logaliongdthiusisiun seauperaents.nor have uniasie Istiseieres beﬁ?ﬂ)dl f y
mcorp&%treH %c@‘lﬁﬂ&?&tﬁe praki rﬁaggnos Qdthovel ftai %_I% rg

OoXl1 ma has' not een 1 n partlcu

as via mqantl\@@@ﬁms wwmm&ntm@wlwegmmmmofas a
matenélg %ﬁzﬁ AL RN ViREH b slu{%é[ct @%Yfﬁlsfdﬂ ' fﬁb{re
oca only t

ures een |ncorporate
andotmr@ctl\matraﬂemmmmL | ocal energy dellvery such as

Nl RN Ak Y S ot B 80 e B Bl "

3 27

['0ca erral's an
local diugatelieiretotséentdd lesions specifieatip &f retard antbprevant testedbsis.usi on,

For expinl, ey 86 BBty e ik 1287 REbs G eRlcB Ry ©

localizedhghictienyof boti-restamogie natazial ihindld inplradyvalie bicheasyia roicro-

stented.l esi,ons ifically,.to retard and prevent
neodleB BRI E5MS R Bt b L Septga bdlsn ol Puer
demodre gsbgtamiiel éﬂaetnhaivesret baebeendo mcopodte theghti-y

restonpE i 6 e 488k Benfighes b Sihanet s B dia dent' ™ ©
elutes theaiigintodhe dessalivalltdver @ pilesdiibad paricalflof Gmpedslidainge

implargilon T a% K #echi pung e HOERY: ERREO dberhi o

intendédfer mtsaﬁbmddmemsﬂeu ginisNwhichpronige aStebstitaire Wiieast ent

outer Giedfie ki B g, YFApPetRElest o el b oo

coatlné’d‘iﬁmmeﬁlﬁ)lﬁidﬂg sBtiihd fofessdn®d i o('le PR8ciar dosiwatigls of
i ntended for 1i‘hls use incl uyde coated

S
embodérv%rmaiwo \%WWP'W%\PP%@Q&‘" {OBR{YEE RRlPg, A9 7Y ANGIBEF out er

layer r&@@tﬂgremt’bh & pﬂeﬁh@l axtaﬁubdebrtw.ms;nb yefipradiding Rehdsimtio
ent formof these coati n%é i ncl ude, pol ynmers,

U8R EGifiveg- Ftaer

examp%‘@@dEs%Bat.r@sﬁmmbuﬁm@oh elsG Bieéyrmsétwn{étbr@@eaddayer
anot her ayer retard |ng el utlon to

ol
metaf*aws)maa ceﬂfer@ﬁd éaame'ﬁs o drvgsghat heys beendpyseigaterhiob@iesi on
restenésﬁ’s l?éés%l]&l éH\ﬂ@DEE'rﬁkﬂh&isWucﬂ%ﬂJmlﬁ% bﬁtﬁpr@ﬁf@@f vésa%’)‘érs

-and el uting the drug. O he exanmpl es of
anﬁ-mﬂ;amat%sandm'ﬁweram ﬁ?ﬁ'%‘“dihfd%r@@'é?@mplﬁsﬁ ml?%'f‘ij%
prewotiEW cﬁ‘édl@laé for @8l in med Géviégstéﬂd RtHOUY ek dHgftenEimanpl es

drugs that have been investigated for "anti -
COHVETF'%‘?'E’M'@S@|(%C§}s'§§'b'§2§%»rﬁna'§’t9@ﬁ’a regepforantpgRists. @pli-gense
matenﬁ@tdnﬂmr&%d)ﬂé plﬁ@k‘: ad&éﬁa’n&?ﬁﬁiﬁh&? Sron chelators (e.g.
anti-inflanmmtory, and anti-mgratory conpounds.
exochqtinh py@phr@;gawﬁrc@glug,fvagwﬂg@m Aifric oxide, and nitric oxide

promoters or donors.

Two more specific compounds that have been under substantial clinical

' invesﬁgation on DES devices include Rapamycin™ (sirolimus) and Taxol™

(paclitaxel). These DES efforts have made substantial strides toward reducing
restenosis rates from the typical rate in stented lesions of about 20%, to a reduced
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25 previously disclosed for use in DES devices and
met hods i nclude: angiotensin converting enzynme Z/AdgErh 2007
i nhibitors, angiotensin receptor antagonists,
anti-sense materials, anti-thronbotics, pl atel et
aggregati on inhibitors, iron chelators (e.g.
weneehslii n), everolinus, tacrolinus, vasedrishansso?
nitric oxide, and nitric oxide pronoters or donors.
rate argendri{fe e @Og%l@t lopetin paipdainiith rehpact teenpeaib @eientisider
popula'ilH tantial clinical investigation on DES devices
‘ude RapanycinTM (sirolinus) and Taxol TM
N@whslaashem Sheseraubstantie Snpvements thatappearte bs ablidipatad al

in viemfd;»/frtlﬁ ﬁt@“’@{nﬂls a'ﬁ? g‘a‘%he el DES Elﬁ\%??)?beba{cgg 58{%8\5% the

rate es|ions o out 0O a
varioug eeﬂ;b@till wenzin avmlram bdieeed to\n® LpORLbYiesT and other

&@%@ rate around 10% and possibly | ower
prewous?é 9%{ ar Wih respect to certain patient sub-

#mqmd ragardsthoseNoE Siclinicst apeiienges erssallyiichidarstanaimplants

wit st B AE BRR oo RS R REp b o R by

modifiestipre oi gpticdsfiomproeided io tloseatenbdesigredo enisincé trugenai n and

detvey BoVEYfL S drb B ent P pidecly by BRs i 6RO BY R  ose

shape BRSowdralNbitiod d@@mmﬁmmsgmanmg mat;mg: | ude st ent

iRbaRe gfldly Hoheed Mt fe'gPrcibatis Tovskegediisifte P Lot on

expected with tHege pamcmr M&aems niag beh@d®r &ﬁmﬁec{dﬁw@ﬂfng 0

tho BRI i s b dPURREL gt 8o i shope

requweMdﬁntsfbf@b%ht drugé mla@emmntmlpﬁmuéﬁ ﬁpérrameﬁeré ice irnthé Ng
%ﬁt?tln . lt.is r}g’ref re gener, @bellevedthat t he
past haghgegidgugnying eehauird cpagidera SIPRYdR Bh t hese
structupd stdfldirg DES devi ces may be further |nproved by
di fyi the drug . delivery atformw th i npraoved
Hors, %ecﬁg@#vgﬁ?é@'mnsgw% d&é\ﬂﬁ%fg%sfsnwmﬁl resWisRNd of
related¥HafySis helVa iISntifiBd ﬁfé@lthb leAfs Si@tdnfehdVel HREn d8cBfRd with
%franeters which in the past had been driven

localizgg} regiopp e ingredipd festenests é"ﬁh‘“é’ﬁiﬁ spvrsinglespiedueed RePLRfi di ng
patxent@ suﬁérhg %ler@étel%iﬁ fMHréBv@H clo%@ﬁﬁsp%@ﬁ&i drisGéH diMicaleRtd @i n

Vi ous isclosed DES clinical trial results and
%%‘51

revea'%féﬁfaiueaa aljan ketwernJestgarss andedent gags is fistheniglateskio

-y

| mult1pl§tr§§ﬂe§tn}é?yvlﬁl d@@%ﬂuﬁﬁﬁpaﬁ@éoa@&d&oah&hs &olRzal | zed regions

i ncreased restenosis wth hi s nevert hel ess

F\éﬁl@d@@ﬁrﬁ&w eRfs g ainple imelaried ﬁf@msdg Of POTRMCEIRPINGD SNY .
more sPBERAH e afbRs SleghRiP 8GhidnNiHe ends 6FthE bisRisCRive $RLA

assoclated with localized incidence of restenosis. Stents are often implanted in a

~slightly “oversized” configuration versus the underlying vessel, such that they are

expanded to slightly larger than the main lumen diameter adjacent the lesion site.
Therefore, these mechanical structures, typically constructed of stainless steel,
cobalt-chromium, or other strong metals, result in abrupt transitions with adjacent,
unstented vessel wall. In addition, according to at least one DES disclosure, elution
of these typically highly hydrophobic drugs has been shown to remain localized in
tissue adjacent to the stent struts themselves. To the extent that injury is done




10

15

20

25

30

reveal s that such associ ati on bet ween restenosi s and

stent ends is further related to nultiple, 27 March 2007

respectively unique situations and consi derations as
follows. In one regard, the ends of single inplanted
stents (e.g. non-overlapping), and 25 nore
wopeniotssnal |y the arterial "segnent" adj apants:dohesimnds
of the stents, have been associated with |ocalized
adjadentiodwhizayond theesdeeistints, sathdniugy iane redeiving therprafitafd i n

- drug Eelgf@!;} 4N ¥ sirfRY %F Y egcggrhengﬁd;{ﬂt@ﬁ {Gh%tkgn%gu&‘ &l ﬁéﬁf L0 the

ndertyrng vessel, expan RS
implagk.i ght | y larger than the mai n | unen di aneter adjacent

st T FReE I final O\ fedhfonds PERE ERORERh A napery

obseBed dmpmbent bighemmde,nce)of resthmrsisstharothg disisl ahds , Hovewal, thei n

oo 48 SRl Wbl 6Bl DR EB1HE: R
clinicell tealb e canstredted fram theca‘an‘telt%ngn tay mecrﬁtélpnhs;] Qflmx])?:/ztle?ti o

bic d
Thesg §EP B S ool e A 8 BLER D SPrR o mBaRE” 1o
of shiypea! stxit lattice, ivwhateas lapyx stpd (igelibved fo Madade 28IGure\O

0041 571 PCT/ USZ 3/ 030 t to but ond
that GRS SRAGETGY (S EERISN TEHAN Priie e 4B hdesied sijerhe
agairf?ea Bémdmg)ﬁomd;ﬁtla@thdarbsseﬁﬁtﬁntftfaﬂQitn_brh eAssthé ditery @l isdn

exper | en ecl %h n t&? I |tu%|>8r%al conicl nes of the
cons{abRcan, (hig tranpiion = plived {1 &8st empgon iplerctiony
with m@lﬁ;apéromere@aﬁ dvepimdt MorabeerS to tiid idtent ﬂ‘:aﬂé]@&fa\é §sbrtt O

resent hj f]er mmg%@i%ﬁgf re te SI s, t han tcﬂg di st al
mect{giisme g ftERIong s ey e GosTiBren B ng
tissué Gelﬂéfytkﬁrﬁétlbeﬁfforﬁ he eRitiR e, blibhﬁé@érieﬁd“? telldbs to

ical trials, are constructed fromthe sane_design

f°"°"%1§ s Hregipnse grvitriee davepkige vesprleand ytharmitnds

respé&ﬁ)\&ﬁ@@és%'rérﬁ\nﬂlﬂﬁb%@heﬁba!h&%lfapl ces or crowns of
cles of shaped strut |lattice, whereas an

- Besoranalnat i belsurd taatihs Vessp i B mstadiAaN #dR0ept At
upstrbAth Fmeiné BRSARF ¥ of o DESTatdrk phrthretonts Bodagi

and thus I ncreases sti1ffness ?al nst bendi ng nonment

with patentinly the siost exdensive infyrakst e dgpst aui-re ﬁ@nw&c&ugjd #IY- i s
By mbz@amﬁé)ﬂr‘étdﬁfbt eIL'iEBB g8k frd iR bR Bk | RRisioR n%ldr&%%%rt o be

a sit flammatory interaction wth potential

the “é‘ﬁ%@% itf e?’f@?ﬂt ¢ficagy ak such FRgionviiausyery previgushhdisdosed PES
efforts B?&hld@'i%ohﬂﬁﬂsd&% Eioné‘ﬁ%*&?éﬁ't SHE helth RS f]ééul@ Q9 a vessel

fect dru m ration a us 15 tissue

OVefC@é!nQ\ﬂtﬁrinlﬁC AR Qiq atgedaip evels T@P@V'dguch
the db& %@Qa%} ﬂoy‘re@@ﬂ 'tﬁé’lﬁﬁtrééin tl%éuel | SidhYIRE Rl
direction, e.qg. e vesse

provrﬁmmwhmgﬁiongébmt@nt w@ m@le\ﬁmmﬂ@*hdmgttﬁﬁue r@cm@@s el
o by, AEOREFH B tetd  RAF6 ho
stent,

Prior disclosures have included stents with modified ends to meet certain
particular intended goals provided in those disclosures, such as for example
localized radiopaque markers. However, these disclosures have yet to address the

unique biomechanical requirements located at the proximal, upstream end of the

- stent. For example, several prior disclosures provide for a unique design to the ends
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upstream fromthe proxi mal end of a typical DES stent

i npl ant represents a |location 20 wth potenti al 23Makk 2007

nost extensive injury, but the |east anti-restenosis
drug delivery. By increasing the drug elution dose
fromthe stent struts, diffusion may provide for the

woesrsseny treatnent efficacy at such rege@is2dugyeser ,
previously disclosed DES efforts provide a constant

of the sieet, hlitdoth dride ast ;mplicateamitmae aamayesrgesm kHesk eadBs.

HowJeF 5B aoraaplons T shist i To M meonitlor heeSon ) 1o

the distelanthof 4 ktentwpsmm@im;janmuethu labiligtitd prosided nmiizéd

cotef PRt Bt el oioe iy et R iedsop < Doy

accormgsuo llish muémﬁm Hees nbﬁappg th ﬂ@rprmé!tdnu %f he’Rdebing
roun ent PrIOI i scl osures have

th
such o8 P Rl ST Ao 5B S DA TSEE IR gor tai 1 90

Pahbleqsitafefrd beREE fbr 8 BhEToRIDESIesliderant hditbd that
i scl osures, such as for exanple |ocalized radjopaque

provides Rrg & Maip gphasiced dasignpapnacters specficalizalengthe progimal

end SfdRK @Ssceltha is Mﬁt@l#éaﬂﬂ)e%ﬁﬁ@arﬁb@ Mo tRE Hist=ERNF$hd Q&mt ed
theygrox , upstreamend of the stent. For

at
a"d@%&ﬂﬁt‘ tost@:‘?/E\‘daﬂ’OdﬁPf@Psﬁﬁnﬁcl osures provide for a

- UNihekas S8 SR h&Ri i8S
O D oD PRy Ao T Wi B%Z%ﬁ g Ede%wgtggﬁd m\g@w et

providegifer ephancegirg deliery song theroxmatendet therstent thehdiffers
from S5 Stal enbOYRY Sfent 16T MHE il ‘BBE’J Sekrddibans that nust be

taken into account for the design at the distal end
offhareds alpe still apartipylan peedfopan mpcqylea stenhwithedprokimea! ersl

that B nﬁﬁ%%exra%{r@r RiEhASthn, SR1bERSEh sﬂrﬂfg thE&T Q&I&ﬂﬁ%ﬁ%;t al

initially crossing esi ons
alonﬁthﬁél@ﬁf@ﬂh@igﬁ@f@@@@%ons| deratl ons need not apply to

15 RSP i3 L St ioe 40 78 rlgh Do

lven ITUS pr er speci C consi ératlons
improvemest ay bmmmawe@tqmeei tifese naada attheoppdndESotheri ce

consRBEEETRE Bag Js'?@rtex?ﬂé '%?E'a?% A m,?,?ﬁ re%ﬂg@}ﬁﬁ%gg esi gn

paranet ers speci of the
concare\a‘t this \tenatﬂlffersntmaq@redumgm viveuseo N@r&bveh ffseshscanibem t he

t I [ t he
accon?rxrrg%gb gﬁﬁﬂg el eh&ﬁ? Ertoﬁf@ ﬁJé gxéé{}go%tbiﬁ?fft ?Aagtb ;ﬁ?ovﬁcf%g
eithenetdie sbroxlrrahedgemocatrm oDRGlideingse clabeheficialfeaturieh &t be
; ' f anced drug delivery along the proxinal
mcorgé]rgfégg??lﬁ d%'ia{! 35&? that differs fromthe distal end of

t Aecasdingnto racent PESwiini¢ad tridl cbpbids] wnathert Ibentiot @hére There i s

sl b ofois o efboll Sy LR b=
patiehtrrfobtaahaimpjlnatlrg riig¥ ends ef sientsis dirediip esldted fovetizpping”
stent.é.nWeFlaﬂJ%?ng stents” are'general!y herein defined as multiple stents that are
implanted in series along a length of vessel and are “ovedapped”. This overlapping
oceurs after a first stent is in place, whereas the following second stent is expanded
within the first one in overlapping fashion to provide continuity to one long stented
region along the vessel. Many practitioners desire such overlap for adjacent stents
to provide such continuity, and typically target for example about 5 millimeters of

overlap (e.g. between the proximal end one stent and the overlapping distal end of
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al ong the upstream edge of the stent. By providi
uni que design along the proxi mal edge of the ste%g]ﬁmhmm
much i nprovenent may be acconplished to neet these

needs at the expense of other considerations, such as

for exanple profile, that plays a nmuch reduced role
"H?l%?“ﬁ@ssg‘gncern at this very different Io@STNWWP%

o ot BB BRAES Sk, bbb GED BRI,

overlap qsrrmmh@sdlpssﬂﬂe tdmd rtarget abbhdt onméo ebdut 8dye of Iength fown, or

overbpflh, BUA PR 585 Mark T et gt yermmrcn

howBES halsemummi the belief thatprh beerlapratsesmdre hadr than bérefie 25

gﬁéﬂ i P%‘ﬁ#‘caﬁ)@\ e %ﬁlﬂaﬁorﬁ ﬁgérgaggﬁg oo ﬁﬁ%ﬁrggﬁéies%ﬁgear s

from ovpﬂapllpmgltwg oprsirgratentoib wgﬁ/aeﬁtfﬁar uhdestiabiewithiy abidodiped], t o
" oW i ng." t r 'n ents" are
sucrbé;sv'ﬁ %ﬂ%ﬁ%"yh‘g'i'eé? ﬁo%z'ﬁ"ldﬁjé'ﬂa'ﬁﬁs ﬁ@ﬁf hﬁ%ée%ieé’né?énﬁ"? hat are

compoymidad b theioverdipbbe mgainom}ssmlyl resuiting iwén meeasdd mRdiar e

oo FER et ek, dorgper JABREEnet Al A EBEL RS an

wall has fenherbden roportvd hda rprédeer” fd thethyseiproliferabe s saipting
fasr\kon%[tg rovide continyity to one |long stented
musglg gellsna Hgapf?és‘?fé%?ﬁe"o%ny practitioners desire
S Uabording it sdttalrdsublieied s clinicerntis reduﬂs RIONEIGePHEthe
pically target for exanple about 5

oGy Pt testimosis fLavedpring Seris dasiden SONBoaiy eberd and

b tr@n@sp%&m@tnwab\ﬁ&g 20N B1ctRBS USRI, Howleddr, SN6bsPbne Juc?ﬂ :
Var ch 2007 WD 2004/ 028571 PCT/ US2003] 030002« 0" t he

publighepktudy s ndicated that resipnosisiad therqvaiianpingepne patwaen errpt
overﬁaﬁplﬁgt; Sehfs 2 6&%@3%%109% ﬂ&@ééﬁﬁeﬁﬁeﬁ’&j%&hﬁ%é’@%ﬁlw e,

et about mmto about

| DESGXP@F‘?"&B&‘P’H@"P‘#@W"pM@ sRectipalysin élpéﬁwy @mn h;’r“f af the npt to
cl mncﬁl’z‘éb@n@éi’s%bﬁ%ﬂ in Y %HI BobulatiBRWeNSbeal t?e%ﬁﬁg e%ﬂ afthe

belief that such overlap causes nore harmt
areajgbpveripp betwepmpyeriopping steelal |y, t he conbi nation,

Ome&hamg batibre &ngbsééwa%ﬁs fapd nersﬁ;éwotb%a §t§

Vel prng-t stenfs 1s | arti
combjpatien | baasembwm l%‘ﬁFBP'ﬁQﬂﬂy pesigned tg mmm\@sam renhance the

bloc@'iﬂpfa\%ﬁfty Wl ﬁ'p 4 d‘f‘ %a'cg g %’JP@ ?és?%%s:& ha%séélﬁ@& &fn

t he o
oveﬂpnmm@eqtsmwﬁwlang in an |ncreased ri sk of

t FhQBOBBRARL Sul Mdditbe 4 i PlantBlelRYlar e MEDgICTES S

along an I njured vesse I een
part:mwlw raderdemp aveliap willsandther stentandty reproyer tbe idngtarti on  of

I r
s eno %@%@r% |“'r?1(:"gth égﬁ ?'ﬁi '%u%ﬁ‘?@h%%?%ﬁﬁ%
assomaherwﬂbasuch mredbppmgsul ts, it is believed that the
BRIEF SUMMARY OF THE INVENTION '

One aspect of the invention is a stent assembly comprising: an expandable
stent having a length and having a first end portion, a second end portion and a

central portion disposed




clinical incidence of restenosis in overlapping stents
has been significantly reduced by the respectivé&7bEgh2007
devi ces and mnet hods used. However, at |east one such
i's published study has indicated that restenosis at
t he overl appi ng zone between overlapping stents stil
occurs with particular increased frequency wthin the
overall DES-treated patient popul ation. More
betweeg 5@ TFHEHAISpooNchenckpstans. i, seis et anl orim, i second
clinical restenosis observed in the trial populatlon
end POWQP &nf ggid|cenigalipgrionslefiping ¢ lopoitugiaal axisealong thgenathugf
et ween overl appi ng. stents. 20 Notw t hst andi ng t he
said st%rS@@iof rHEngosiaphaving firsHattiee sactyawhep thpstgldeent or
conbi nati on stent assenbly that is speC|f|caII%
expandeésﬁag%%e&% eP%P@QB hayig éﬁﬁ%@éatﬁ'ﬁ%stﬂuﬁt%mﬂ@aﬁ Stent v
and long-termefficac and nore specific restenosis,
Is exPaﬁ%%do andivagrey gaid fi r(ﬂ/%’i“%/ $h5ond bﬂ%qeeﬁﬁ%tufeﬁ Fadifersntar .
There is therefore still a need for an inplantable
vascul ar stent that is 25 particularly adapted to
overlap with another stent and to i nprove the |ong
term efficacy, and in particul ar reduce the
t hr ombogeni ¢ and restenotic response, associate with
such overl appi ng. BRI EF SUMVARY OF THE | NVENTI ON One
aspect of the invention is a stent assenbly
conprising: an expandable 30 stent having a | ength
and having a first end portion, a second end portion
and a central portion disposed 8 27 March 2007
bet ween said first and second end portions with said
first end portion, said second end portion and said
central portion defining a |ongitudinal axis along the
l ength of said stent; said first end portion having a
first lattice structure when the stent is expanded;
said second end portion having a second lattice
structure when the stent is expanded; and wherein
said first and second lattice structures are
different. 8a 27 March 2007 Anot her aspect of the
invention is the stent assenbly, wherein: said first
| attice structure conprises a circunferential array of
Mfirst end crowns; and said second lattice structure
conprises a circunferential array of N second end
crowns. - Anot her aspect of the |nvent|on is the stent
assenbly, wherein said

8a




central portion conprises a third lattice structure;

and wherein said third lattice structure is 27 March 2007
substantially simlar to said first lattice structure.
Anot her aspect of the invention is the stent assenbly,
wherein: said first lattice structure conprises a

first circunferentially undulating pattern with a

Rratral bipecPbs thé irivenfidn’ i theSREMBRESmM Slisd rBin S&idfirs

circunferential array of Mfirst end crowns is %ormsd
lattice RRICHRE BorABliRR N birchinfctbnil &y SrAYRRALAd Wolhs SfHadald I St

undul ating pattern having a first anplitude; said
secondI8@6 SrdAlrki o MpRbEEEiHILmMERATM laB8F oPN sBEGRINKhd
circunferenti aI 'y undul ating pattern with a plurality
crownsOf second strut segnents wherein said circunferenti al
array of N second end crowns is forned between

bR BEpeTLEANE irbEAtidn iS BRRE 2s¥bhbly. S«méﬂe.ﬁ ggRnd
undul ating pattern having a second anplitude; and

central %Ribﬁ icBmpAsss d ifﬁr&‘latﬁﬁédst@@ﬁl?@ @G WHekdin 9518 tRfcBattice
ferent. Another aspect of the invention is the

tructur%t@B&bs@&ﬂi@@élbﬁilar\/ﬂ%ﬁﬁlffﬁst Ié%@ééjstfdchﬁé lattice structure
conprises a circunferentially undulating pattern with

AnBineF adgelcyof thé invbhtidhn |§ﬁ‘&"§§‘éﬂt%s¥\9ﬁﬁl?'\&he$élhdsald first
circunferential array of Mfirst croms is forned

lattice SHGENRLEoNASHSRS Afirst GREVRCEENREN r’fddﬂatnﬁ& @ERSthwithand at
| east one of said first end crowns conprises a

pIuraht;ﬁ(bffﬂr‘ét|strl]ﬁ§égn@h't&vﬁé?&ﬁ%@nd@%’@ﬁfer@ﬁ&ta?@ﬁéﬁ& Mfirstend
longitudinally and circunferentially fromrespective

crowns ¥Ydsmad béiWeeh QBMBERIfiRE sBLt sebmeP BN firfhRidufings pect
of the invention is the stent assenbly, wherein each

pattern %wné aifiest laiphifudenshi §QVONS | RIBNtHSRPe Boriphiseklal near
bul b- shaped nenber extending |ongitudinally and

second GArbGrHSt@THaN ifduiating patiech SHPCHILNRY I d8cdll sy adj acent
9 27 March 2007 convergi ng strut “segnments. Anot her

* segmeriS RAGfeirPSaid BifcuniféRAtid QRral of NRBcHIEEd donssTRImagher ei n
ina radially expanded condition: said

betweef bEjRbEHt@EEMd Sut 36drAdht®lvithshibfseboRNchdfNg patidtave a
first inter-crown distance between facings sides of

having &db&rRAmlitldet afdfhereh®MRShirsHdseebh HRbRLEY Aral array
of N second end crowns have a second inter- crown

differenfli st ance bet ween faci ngs si des of adjacent second end
crowns; and wherein said first and said second

ARStREr S3pRM b MeShadHiiBR isthe stlink bSERRly, wiRRliR ahicdfaect of
the i nventl on is the stent assenbly, wherein said

lattice sﬁhéi[lste coﬁsﬁpﬁ‘r@a@bhraﬁn@ma|§mm|a%ﬁg PekdM iR fiGralkty

| ocation in a | unen and
of strut segments wherein said circumferential array of M first end crowns is

formed between adjacent converging strut segments; and at least one of said
first end crowns comprises a curvilinear bulb-shaped member extending
longitudinally and circumferentially from respective ends of two converging strut
segfnen_ts.

Another aspect of the invention is the stent assembly, wherein each of
said first end crowns comprises a curvilinear bulb-shaped member extending
longitudinally and circumferentially from respective ends of two adjacent

9




conprising: a bioactive agent coupled to the stent
assenbly; said first end portion adapted to be Ehiarch2007
proxi mal end portion of said stent assenbly; said
second end portion adapted to be the distal portion of
said stent assenbly; and wherein said first end
portion is adapted to deliver a therapeutic dose of
the bioactive agent over a denser pattern to tissue
converging syt PePBERIEi on of said |umen then said second end
portion. Another aspect of the invention is an
Mﬁihﬁh@%ﬁ("@féﬁ%ﬁt’ewoﬂﬂﬁ We e gesereRinIwhessin ifc? ur e al ong
the proximl end of the stent versus the distal end of
rad'a"ytq’f@a@eé’rﬂond't'%lséﬁ %ﬁﬁ”ﬁ[‘?éeﬂt@b@]r aysef firstierd $rewaslapt ed to
deliver drug over a denser circunferential pattern
have a fjfsh H@ert%@ﬂ'bgé%f‘?ﬁapet@ﬁﬁn sings sidesiof adipeand fighghd t han at
the, distal end portion. Another aspect of the
crowns; ?ﬁi‘éﬁ'f‘?”ﬂﬁeregt'aéﬁ”?)‘rﬁf N SeeRfcengh ERwvnSave 59ceRd jntsr-
uni que pattern of struts and end crowns al ong the
crown %?tﬁ&q%%ﬂ“”%?{bfaﬁ'ﬁ%% SigeHoh QP@C%U%%OP%?P%F'IOV’”%?@H
r{) qti]?rn of strut-tissue contact al thgj t he proxi mal end
- whereir; $aig, first e $1d egond inlerefrowR disaneas afefitfe@ntexpanded
condi tion. 9a 27 March 2007 Anot her aspect of the
AROBRE aspct o the igvention isibe S gl hgrRin fRjd gtent east
two stents at a location within a |umen, conpri sing:
assemily {sadagied tQ ke S?Flyeff‘éil 1P @deqptien 4t 2 fnenandURBgr ng a
oximal end and a distal end that is adapted to be
°°mpf'55?95 PrhioAchye %&%COW%‘P.%SWE FHSRMRIY B fArst end st and
. .S stents each w a first end portion, second
portion éﬁ%P 5£W?eoﬁhe &wraa'@@ﬂtppmonaﬁ peif SHEng PeTRTRbG 386t veen
id first and second end portions; said first end
second ﬁBF’ PPBWH aggpigd ixba he distal Rosian o saidriterd aseenellviand)
rtion defjining a |ongitudinal axis al ongf the | engt h
. Where"‘o?a'%ﬁréhe'?ﬁ partigrys gf’%ﬂ?@ to dalivar 3thesapeytic dosq of the,
o ,gortlons havi ng a lattice structure that is dlfferent
bioactive ggrnt-pven e dreseT paileIR i iesugiad said legation e said a1l ng
central portion and also different than a lattice
then saigisegend;end AR the correspondi ng second end portion;
aid first stent is mpunted on the distal end of said
nother IRRPPLALME inyantighisdn inrlantaple stest wilha upigre ol

structurk @fctgele PFeRihamdridyofthe %ﬁaln@l vERGOME dislaflcRP bt tHeNstemai d
second stent is munted on the distal end of said

which  urigm dosRll Fikatye &y adapie {h delver Frydstovehd? péinsebn
circumfd i@ et AcHd tio PloxFRAILIRATAISh WRIeBO Gbbothanda gt Of

said first an second stents having a radially
distal endyp9lidiked condition for delivery to said |ocation;

HAGh&r Bsplct SRith InERidnOR SRGRpRhtablResteAl dithid TﬂcaW‘d

second stents are adjustable fromthe respective
unique paltery| Qfystiuty pRG)SBE R alops the pPsoxiraal end {hak

substantially denser pattern of strut-tissue contact along the proximal end than
~ the distal end of the stent in‘the expanded condition.

9a




condi tion. Another aspect of the invention is a stent

assenbly conprising: a stent having a | ength and?March2007

having a first end portion, a second end portion and a
central portion disposed between said first and
second end portions with said first end portion, said
second end portion and said central portion defining a
| ongi tudinal axis along the length of said stent; a
B@B‘%@f aspecifdng inverition dya stentagsgmdlydat implanting &f leastiwpon
rofile along that portion of the |ongitudinal axis
stents ﬁé‘f'P??é'B" BithiprdumeRsGoMyigingolitet 1t segond deltyRtY YSMson
rofile along that portion of the Ion%itudLnaI axi s
each haping #R@xR! eRtand a st ean d1abbradepted ta Peerplorad Atidon
. profile along that portion of the | ongitudinal axis
’OCat'O"g“@'ﬁff'%ééPWitﬁ ae%ﬁ%&gri i ?%;W'g’%ﬂjﬁf HUYh& first
elution profile is greater than the 10 27 Ngrch 2007
secondard partion #nd GreepiralRarion dignasey detecs sairiire enf 5PeYda
radient of elution profile with respect to the
end PO'%P'&)%’\@?W‘@*&@% RETIQN R $eRONH €AY PATIGR ahd gaid Central PRAher
.. aspect of the jnventjon is a stent assenbl i
defining.3 ﬁ’ﬁﬂi@"ﬁé axig ab('@ Ae 'IeH%Kb‘i“iﬁa%P Peist ?r#e%tﬁoe%’g\ﬂf fggddirst
first end portion, gwgeqon% end portion and a centra
end porfigns hayingf lafise siiueiie Balis Siferenf than@ latige stEicig
ortions with said first end ortion, said second end
the COT%BE’%"B}Q CeRHalPoriPnansialsg d'g‘?f PR tgﬁ" 8 &atiias sigyictyre aiong the
i tudi na the | en sai d stent,;

| on | axis al on | engt h of i t
corresponditig second epd gartign: %?"gg'%! dEpld? mogeierﬂ en th%ﬂ'?"ﬁi S%Of
sai d sten

... mempry nmetal all oy . havi ng_.a radi al |
said first 8?’!"5%’5%’8‘9&3\“@? ?fi"é firsheng) partiop Esacwgs%%"a?'&n%ﬁ@ﬂ e/etCB'Pd
delivery to a laocation within a,lumen, said col| apsed
end porfion; saidstecnRd signtds agqumeaw%&sw Rado %ﬁﬁ%ﬁ?“g HPL‘{%’
condition having an injtial dianeter; wherein at said
 system pif seiddlenn gode Troated dstplhelSaicipopTk et porien:sagh oh
... force fromsaid collapsed dianeter to . a radially,
said f'rséﬁﬂ‘zﬁ%?é‘&d glendtaving "1155‘6’%?'% ceflapseerondifion for drlivery)te é’ﬁg ed
_ Qiﬁneter; %qd wher ei n f i d jgjtial di aneter has a
location Wnefein §$pid; lecatipp saeh of ige saiddirdt @pd sacandftelHe f& ¢ han
- to.said collapsed djianeter. 10a_ 27 March 2007
adjustablg 6’27"0‘%8 EEEPeRRYE T E@EU)O‘%@W"P@H@ i 3 Rl eéR?’?\ég
between a first opening at the first end and a second

conditiofnening at the second end, a circunference around the
| ongi tudi nal. axis, and a dianeter transverse to the
feRiBerasapeQf thednention s a pight aﬁsgmabrazﬁmswa: patent
elivered to a location within a lunen in a body of a

d
having & leppirndihaving afUstandyporian, 8 seerndesaRorianAng 3 Feniral

. coll apsed i . X I
portion disposed between said first and second end portions with said first end

portion, said second end portion and said central portion defining a longitudinal axis
along the length of said stent; a bioactive agent coupled to said stent; a first elution
profile along that portion of the longitudinal axis defined by the first end portion; a
second elution profile along that portion of the longitudinal axis defined by theA

~ second end portion; a third elution profile along that portion of the longitudinal axis
defined by the centra! portion; and wherein the first elution profile is greater than the

10




5 dianeter. At the location, the stent is adjustable
fromthe radially collapsed condition to a radi aFMarch2007
expanded condition with an expanded di ameter that is
greater than the collapsed di aneter and-that is

v o3P P'nggqreﬁ%% e N R Y R,

t t d I t th
oo BB B b BB "R a2 1 °
res ectlveI¥ $eparaﬁed al n t he |rcunferenc? y gaps
agpeqt pEihejinveationis G aiem @ragay EOMpHSRh & SI¢H t he
ded di t th d d t
havmg@@ﬁgcﬁiweégﬁa\‘f‘%‘s?rﬂilcﬁ#&?ehwb&”a SRR 961 PRGN PR AENRat
por s SEBRGLL S R G B oL

erent, fromthe first ﬂte-cr

porton g REf0 gl P S e Rorr el g L sp L
stong (R EPofREragete Yo §t?ﬁt3n%3€p%fvr% BERETR o ST BR g, a

ond end portion

memory Sielaof Raifat oY et BN IR oS SaraRET E Mongt h
CO"aPSsﬁf’affﬁq??{B 5 (el 94 e Rh s KienesBR ERBERSD £ i ¢ st
dwmet?@%?@?q iRl GG of il binghdiyAon g one 29
diametl; B AR oSR Bad e ?’%ﬁaﬁ%@f g Ebafiatof Bhiote
iom sefd Flspiet GERRIE IR A Tkl sipansid ety et SERAThpsed
the CO'?R”%S‘i'%'H?ter ] & 58 e RS i Vol e Blaserog

to said Rt Aoyt o id S ER R G ReBE t bt b &

col | apsed dianeter and that is adapted to engage a
wal | of the lumen at the |location. The stent is
constructed with a lattice structure . arranged in a
pattern around the circunference and between the first
and second end portions. The lattice structure al ong
the first and second end portion conprises a
circunferential array of end crowns. In the radially
col I apsed condition, the 30 circunferential array of
end crowns along at |east one of the first and second
end portions are overl apped, whereas the lattice
structure along the body portion does not conprise
over| appi ng regi ons. 27 March 2007 WD 2004/028571
PCTI US2003/ 030902 Anot her aspect of the invention is
an i npl antabl e endol unenal stent assenbly wth an

i npl antabl e stent that includes: a first end portion
with a first end, a second end portion with a second
end, a body portion between the first and second end
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portions, a length between the first and second ends,
a passageway extendi ng along 5 a |ongitudi nal ax2&March2007
between a first |ongitudinal opening at the first end
and a second 4 |ongitudinal opening at the second
end, a circunference around the |ongitudinal axis, a
\mblzamaiseﬁ transverse to the |ongitudinal geng2e03s6902
ent co ises a lattice structure constructed of a
’O"QI’ﬁ‘éﬂ*ﬂ% @ﬁ% g&"’ﬁ%‘? # irst opshing hihe firsd pBY gndha seond ppeping at the
secdﬁﬁteﬂﬂ ' é’éwcuﬁfé@encétaﬁﬂzhd Bﬁe E&fbﬁ@&lﬁﬂ aSc@ Qﬁ‘i Aghhyer st s

catlon Wi thin atient to wth

to th@ Irnoltuchng! eis. sThqﬁ?rﬁ isadapteg 19 h%lﬂ%l\’ﬁﬁ?d o ogpfiagvithin a
lumeéhan g'bbﬂ)%\‘ avbafuenﬁn § %&aﬂpwgpéé@éﬁhﬁan wk#abouaﬁsed

plastically deformed froman initial nmenory condition
dlamﬁeraﬁt thailacation, thestast sradjualableriom the cagtially sollapeed conditiers

to a?ddfdﬁ?Ekﬁaﬁdécﬁcdhgitﬂﬁhm%r?e*aﬁ%ﬁgédd Et%r {héﬁEgF for Eh%ﬂ gl |y

tion expa condition
Collaﬂmd\dl@mefé&@wa@tds elapiedite pngagaa w@l o ﬂ@dureen atithealocation.

In 18 23t B 25arlec Erkion echolh Bl oGRS St b SIROT,
iong@%swmmbwﬂh aeirquaderential &ramnqudsecrhwss thababue that is

resp&étﬂé Eseﬁé?at gio R R épstep: tacﬁrstttﬁ?er% vJ apsed
it Rl

aspec
dlstabﬁ@vﬁlmhﬁgmalue Iladnltst e}@amﬁ@twnajit:mmﬁhbeecqndwhdtpbmm at a

G5 Pl i e 9 e ™

secon I VEry
alongn thei irgurafepano bmpseacd)sp arstcand natalelcrawni dstaabe thads porti on

dlﬁel%g%ftﬁg}??‘l 'fﬁstﬂnq&pctnﬁrﬂ] (#{%a%%r positioned at the |ocation

€ proxinma tion extending externally
f rﬁmml'lehesn@atodeHmvehtrms ian drhplaetabla eaddlimatal stast asesisiyl

. a.fir. d h
wit G5 SeniihE Mol B8 Rref b hfior it o, FRCerBoh et oy
end portialyithp®sddond etk bwedy pdriken Eﬁe(;weén the drseaatbsmtormeiﬁ! a

nd ,secon

| h t h fi t
portiy g e et P By P e e Rrng o
a longitifinal axis betwpa'na st iahglmbﬁalfdpbﬁ‘hg ahite firt ey SeicDfdond
sec ci rcunference aroult nd, t he

ongRFR| ol 2t 18 BEHI M immirudce A LA PGS
and 4 dia@isten tharmsrbrsaxd e Jdngiiirel akifThbistamt 1s%ﬂdpt§@fd BeONs

(] 1 t erent than
deivg 3T 7 PeRid il a el Inmeod et = pBhant iy et SalRpd
condpion witha calgbsed diamer.f AldheRtationathe %tdnaibtatj}c@taslb Framlthe €

L s L N ML

diam@iesthat is gmmmatnltﬂ@cdn&paehena‘méi@tandehaﬂﬁdépteayéérﬁjégwat h
roximally of the second end

f
~ wal GI‘R%@ @@%ﬁ%&t?'s?%ﬁ?o e@ bnséanﬁtwcteﬁéwfa.aé@tme RGO t i on

arrarigbd trmapmmumie Uiﬂfu)hfc%ﬁﬁée%ﬁd%el&eénhﬁe firsf & sBBshd
| ocat eg stally of the second end. The first and
end RAKialay e EﬁF@ s %thegbéaih%st@aa sasqng epd porfion aereprisep o7

a circOfAfHEREL AR Pof bnderbWh SR B3/ rBdRRAdllapsed condition, the

circumferential array of end crowns along at [east one of the first and second end
portions are overlapped, whereas the lattice structure along the body portion does
not comprise overlapping regions.
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20

col | apsed conditions with respective coll apsed

di aneters are adapted to be delivered to the | o2&aMeash2007

by the first and second delivery systens,
respectively. At the location, each of the respective
stents is adjustable fromthe respective radially
woaddiesssed condition to a radially expanaagissnsido: on
d di rreter that is greater 5 than the

W th, an ex e
F At e e nienfiT arambaniabi SRl damdsrembly
with &h rmpwﬁtmeabntaha{tmcﬁm@wra endipbHiod lvith B @rst BRE R sdkorldhe
ocati ect of the invention is an
end paFiomis P00t HEh B PR POUOB REWRRLBR B nd 3p5end i udes
portlénsf 8 {er@fichebRsennik fi rBﬁHrﬂ%@&{oeerﬁiE edqﬁésﬁg%way %Hdlﬁ% bbbkt

first end, a second I on

: rtion wwth_a
a'ofwﬁ{qlrp a2y Pejgens frst Iangitydipalenening at the fiteend andea sacerd 10

Iong[ﬁﬂmaﬁtﬂfeﬂﬁﬂ a@ﬂﬂ%eccﬂad'eﬁﬂ,gé Gr&ﬁ#&i@ﬁr{é atrcﬁlﬁndfthd lﬁﬁ%nﬁg p‘f&ond

end S, assa% ext endi ng al ong | onql
a diagiefer traem@@ﬁo eflmggudl@qi@mna gﬁtentr@mprweﬁa lattice sirugtuse

consﬁ@&@d‘é’f é’l&ﬁ%tﬁ&e&%ﬂé R6n § rﬁ&g mg%l ﬁf&fy‘?ﬁgf&?ar i

around the |ongit udi nal anet
stentis agapias ta be delivered tp aﬂ@ati@vwwam adymes.in A bpthoefet palientagent

with !h§ Ié%@dé@tlﬁgluf; n a?&ﬁé]l&%éi{ég@@d Edrldfton Ha%ﬁﬂ%@gg%ﬁiﬁvﬁgfeﬁ

first secon are a pte
that i ﬁiﬂmlb@efprmeﬁémm ail inigglanerapy iconylitioniab an it hdiaretenetin

the Icfc@ﬁcﬂﬁﬁé 'Ia\ftﬁ:e%ﬂ'ﬁétﬁl‘&][lg éd}lgs@ﬂéj uncﬂ-}? ﬁ)tr Sbin B354 ISI %@é’ﬁ?& fa

l"'unen 1 n an over a
conditieg m:adia&h@:mn@mbmad@m with lan axpande:f diametecthet is greater

than §REBASeR Giahidfer SHEMEARRUARCE Meno B & WBNSAY finef stine |

locatign.eitedulitial @{@mtar forltignigtiine sifindure hes & agipe thyt ia cioaerge thent

expagé(ﬁcﬁﬁ&b,f ﬁg,h@qﬁe gﬁlgﬁgbt% flenLs is adapted to 20

utiion profile of the bioactive
agootherdspacf of the invertical i askttmrtpadndumg femst orleestatt to beThe

ol S 25 AR DS A B P

secomt delivéry smtemg edadhchaviagai pnmxlrgalmmd tportios acd a tiskl eidstremh

that '$%?E[B§ t A:iil)ggger af&eﬁocgg Wﬁth'eﬁ}’o}m%%ﬁ@' stﬁ a met hod
extenﬂmme&temallﬂ'fmm timqhdhent Az mc&e@edd;eé firedrid@cendSinplahtable a

stenté arcf%t"{’ rhn tth‘%8 8'8?“? gﬁg’lésg%!}? n a r d| aII “ﬁlblataﬁ:ed

secomi@m!t a bady pnéon bet@dandhe finst)zmdasetadi éﬂdb,ya I@ﬂdjth HpHe@en the

- st oo Rt & BBt At ST Qs PRbiel Ao vern g

25

30

first oﬂenmgaaiethe firstlertdrmt o s&ool&ﬁ@ﬁﬂ&@ at me&@m%na aall of the
a bi oactive

at th ti and del erin
cirouFRe Blouhl e et ging @ and S iamSlat Pfhstorse 16e o
longitading maisn &atmofah@frarbrﬁﬁfortﬁfns \tamnprisds d0ffeedrusiald tatiy

. rf'I elenth of th ent. Anot her aspect
- diterd s ol ek s oRberondn E?wque@nga ont

dlfferérhl atanmanncwﬁmcmm ﬂum@tha@otrbﬁmﬁ&;ﬁ@&edoﬂd énd ?éhl@ﬂ dn‘)the
respe ?%ﬁe&ﬁgsgé on Wlft circunferential array

P 8'i'¥& S st S5AYS oK @E’G fistakandportion of the it d?‘hrery
systemdwiithl tiP st ehdasdabiigRoRnblly OHR £36nd &IR1. The second stent is
coupled to the distal end portion of the second delivery system with the first end
located distally of the second end, The first and second stents in respective radially
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body crowns of the stent are not overl apped in t&aMarch2007

condi tion. The overlapping end- crowns are adapted to
be spread apart circunferentially in a radally
expanded condition adapted to be inplanted along a
woedod40e8571a | unen. Anot her aspect of the i ryoedmBs a

ot el B0 T2 e

to th@[obétﬁm bpfhea"rst BAd bedvhd dawer:y mtbh@ d’esifé“eh\tél&ﬁ SAtftl‘ihf Iﬁbélﬁn an
ortl on

t
eachﬂ?ﬁ@tfn aatweafc'e@t?d%ﬂwugﬁ%!e BB'F‘tth%‘?‘FSWCPYP féd@@b%ﬁ“apse@ﬁd a

condigeslio mabnm Bﬁé&%ﬂd’ﬁd&‘rﬁmﬁ arf Sdpaidtd FRFQBANSSIgreater
between the first and second ends,

t
than %rrﬁépgens s@@é@e@f@i@w@eﬁ gndis grgpted tosieTigtantially engege a

wall &qiémgngttﬁé loedtiochongi t udi nal opening to at the first
end and a second | ongitudinal opening at the second

efifother aspeqt o{the wenlion isaninmianiabie endalimendi steut aggembly a
that ifUI@B RS ahd SRSNE IS farksbid asntg QB ikt A& endgib'rt%n with&

stent forned conpri ses a lattice structur construct ed

first egel, sa5end en pastion witha ssconbends B apdy pasiasy Betweandhe fisst oy
and SEB&RY énﬁk a |t B&ﬁegﬁﬂ{e'fﬁ& and %éb%d’éﬁds' 3 QF%PQ@.& at an

initial con tion wt an |n|f| The
extergingtaang ﬁlmgﬁucﬁnal 5xip hetwegn ¢ fizati ppeninaral thetfisst entland
secoﬁadéﬁmg%ﬁgégewnh%d'Mc\,ﬁ\'f %%ﬁ RAinkf da&[;t
er to a ra Ia s con [ o

and agigmeter toisyesgasiedhaliongibinel amatA blsaqbvwageric Isycoupled tor msd
eachgf ﬁﬂ@f’ itsPEnd ggc&ﬁoaét?ﬁ@ 4 rgtcvaﬂ} 'SE&QHSI u?s ey a@gﬂgt%&)ﬂo o be

|vere catl on men i n of a
implapted irepartial Pyrelapping Arangementhaivesn respedjivestonfrbmting @ndler

- portioh86fig b WAITL! erdeAH Abbot, 61l d:ABR Gl GRAGLLE SR 2

conal an expan

y expan

_ Segmnfdmﬂﬂ‘eanctMWﬂlmrgmwdalezortelmmptmlmg thelobxerﬂmapnhg@nanet er

ol i R0 B TARERRE e .

lengtidi Eestverlapping aarangdroent oithe filstard sesend stents ismdamadmded

i LD e AR A e

segmaﬁl Iéngiht. The blotiat profile aRbg Wietdvietapezone esubbianieallp ey theh a
first stent

counf e 504 B A GRS s ek bt

déadther espigt of theinverdion teemmethod for sathia walhdll Alnimen in a
n.w thin f. t hat | aps ,wi t first
sody bR Th e e TS b R Eln R Eh kbR
lumerf in nsadlailyahomemabrﬁlitan twith@welapspd diimetee,cialiustriy the gteand
rst,and.s ondsents ri.ses a
et theflcp G el ebldeliy SRR el Prrznoshimatos [ e
with antexpeeidad diamletan that Beyreaterthar thg cﬂ&péedxnarﬁétet &l that is
§§0pect|ve s‘ efqt. . _— -
adapted to'engage a wall of the lumen at the location, and  delivering a bioactive
agent into the wall of the lumen at the location according to a gradient of varied dose
delivery profile along the length of the stent.
Another aspect of the invention is a method for providing a stent that includes
providing the stent in a radially collapsed condition with a circumferential array of end
crowns along one end portion of the stent in overlapping arrangement, whereas the
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Anot her aspect of the invention is a nethod for

stenting a wall at a location along a | unen in 27 Medly2007

of a patient that includes delivering a first stent to

afirst inplant location within the |unen, delivering

a second stent to a second inplant 14 27 March 2007
wiBdo26¥9skh 028571 PCT/ US2003/ 030902 | ocat i ofcviskdasddoedohe

| unen t.hat .overl aps wth first. inmplant |ocation
bOd%%‘ﬁnstcﬁ i© St V% ﬁ%§?w cp 'qn:rﬁélﬁ oygTi#PRiEg BRF
crowdb aretaiapaea td B sprbad BppMErARrengalF.in 8 akallPbiahdl a
% v‘i(ﬂ?elent fromthe fir o?t and second stents such
CO“‘FtH’ﬁta ahfe igplastedralang a wall of ALIMRRer | ap zone s
s lﬁb@ﬂﬁﬂéép@bi Of theeRGertiBaR adﬁéthb@foa?r Qidh'lb'aﬁ"in{%ﬂ%lé e

the 5 remaining portions of the stented segnent.
end@émv%we@fﬁésqra*?%&s P?%atg?sfa@lé@% withi gdunenin@ hody 8tk nent s
patign® THNPEMEA fiudbHRARARER ﬂﬁﬂi#nt&lﬂé‘@tfehﬁhlﬂ aff fisidng ?BBITIO

requi ring conbination"w th the others. Howeve such

with g @FSF A aGSRAG-RN RoFioN Yl atﬁ@ﬁ?fﬁic?@dae b@#&tﬁ%@)ﬂthﬂ‘ftﬂ% thegr
first &’fd%eﬁ@rf&erﬁf&idrﬁon@néjle th be?@@ﬁ ﬁ\@glrﬁtaﬁﬂl sanleRYd, 4i ng

further epen ent ene Furt her Obj ec¢ts and
passam@&&eﬂtngﬁlqnaé longitudival Gi's Weiween & it ngiudinsliepaningt he

at thé sl chhd ﬁ%ﬂlfdmtahfpeﬁﬂg %ﬁ the $84drdnd \(’)4‘ erein the

det al ed escription is pur pose fully
circugiiferencesreundshe foagifusinabaniss aidiaareter tiahsiense to thedangitodinal

avis M HL RRE Borges BB Aley e GheRbedtaon- 1| e
superrizsic.mentsjiapmoementonetakafioy mfa@rielnarei the latiive strodtumenis ng
fon‘n%{ %‘%n?&ﬁalw\/\n’g&%%rﬁjlt{oﬂ ith lal1 j él'ng%r pJf'ﬁepl%fﬁgg Ry

Side vi ew of oné end
Inclu@@radl@hn@medatmeestmciure faom thel Irhrm sethanpemhiditioo withao ditidl ng

dantle BNE QR ITEL TR N AL st RIS o0,
defoimedfio® the Ritial memerceantitiomarthis edgpediedenalivired o2 Fl G
u f
ocatby B 2ol i L bAfor SRR T Syl B kbl o
undeaforeefeoneing redially cotlapsed aorditiod itog rddially kepaaibd conaitioh
. ' - . - B F 2 .sho a her. _ex ed
it G5 Bl e ko Riroal e i e e 3 1A
adapbegrid eogagata veadl ca'ctlmalnnh'em gt the loaativinh Gurtkere thiswasthod, ds. 3
l.ode w of an end crown, apd strut
s Yo PR Bl RSl BBl TR RSB
collapsed diameter.
Another aspect of the invention is a method for stenting a wall at a location
within a [umen in.a body of a patient. This method includes delivering a first stent to
a first implant location within the lumen, and delivering a second stent to a second

implant location within the lumen that overlaps with the first implant location such

that confronting ends of the first and second stents overlap. The confronting end of
each of the first and second stents comprises a lattice structure that is different than
a lattice structure along the remaining portion of the respective stent.

Another aspect of the invention is a method for stenting a wall at a location

along a lumen in a body of a patient that includes delivering a first stent to a first

implant [ocation within the lumen, delivering a second stent to a second implant
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FIG 4A shows an end view of a primary shape of a

stent body for reference. FIG 4B shows a side %iMach 2007
of a secondary shape of a stent body for 30 reference.
FIG 5 shows a side view of a tertiary shape of a

stent body according to one enbodinent of the

WOReehIson and incorporat ed with the pri necyusansososoz

conda shown 4A- 15 27 March
ocaBR i ST B3 S Eoerth (eI AR RIRT Eh HBh. s how
confrbitih® ks DF ﬂ\@ ﬁVSt BHS séton@ stehts Ble @:t as 6@drEb 26nd, Bnd@not her

embodi nent a according to djfferent nodes and |evels
elutipg a Giopglive ag?'ﬂgfﬁgeﬁ? {rst ‘\‘}‘g sepnd steply AR elytion g,

at theloerapizoh® |s|%h6‘star‘&ﬁily RACHEN dABPATbINDN RO AbRhe
enbodi nent FI GS, 8A-B show a side view of another

rem%'f"@%?"'@?l‘?f Qig@o?t%{lt%sqgﬂleﬁhot her enbodi ment, and show
t heeachioPihe fGHBSbihd adpREts ARGRY, éﬂ%n@éﬁﬂ%&‘*s considered

configurations, respecti vel y. FIG 9 shows a side
indegendpnthy bengfiial aithayt spuirias gombibafioniwiy theotherst Hewever,

sucf?ﬂh@&'cﬁﬁ%atsﬂa@ nFa'y@e rﬂé?ie%'&&%@m@tosdr@%f WrnPdkinama aher

stent end according to anot nbodi nent. FIG 11
mn@'ﬁ@'ﬁgda‘ﬂsﬂﬂ@'ﬂ%fé'ﬁli'%fndamﬂdh@rbea@fént end portion and

aqimgmbilwent | gdp%ﬂé(qeg%?ﬂ’lé% QtlJnQNl B@Blt&ﬁ Hﬁﬂ%m”t

of th n i ncl u a eeve st ent
following portigngpfthe gecifpadian, whessin ﬁre\ﬁetaned)de@nm@s fosthent end

purp@&é:&r fﬁly%cbgpﬁﬁ%é}ﬁé’d enﬁa'&lﬂﬂ'%n{g%‘? the iflefion \?aﬁ'@ﬁuﬁaié

ews of "two stent end portions accordihg
llmﬁtl@ﬂsﬂ@reﬂanbodl ments, respectively. FIGS. 14A-C show

various | eéﬁg%: %ESéﬁﬁjﬁéN wq-é{EeémNég operating

condi ti ons Sstrut crown arrangenent
ac"ﬁl@ﬁ@ienti})rt\dif be soreeiullyaurideiood by refele@s: tolbefoloveng w
Y ppi ng stent system
dram)aflr@%c\)n?\ ?ﬁm%hagh@"r}pgs\séggla@ of the invention. FIGS.
16%881kﬁmwsm[ pxpoded sldsew@w ailoaé enidpartion offa skt incus

ottt Rl BRokd b o ohASBHADELBTRGAT® OVer! 2PP1 S

FIG. 1B shows a partially exploded side view of a similar stent shown in FIG.
1A, except in an expanded condition.

FIG. 1C shows a further exploded view of more deta}i of certain features of
the strut and crown arrangement at the end of a stent according to the embodiment
shown in FIGS. 1A-B, '

FIG. 2 shows ancther exploded view of an end crown and related sirut
configuration according to another embodiment.

FIG. 3 shows ancther exploded view of an end crown and strut configuration
according to ancther embodiment.

FIG. 4A shows an end view of a primary shape of a stent body for reference.

FIG. 4B shows a side view of a secondary shape of a stent body for
reference. _

FIG. 5 shows a side view of a tertiary shape of a stent body according to one
embodiment of the invention and incorporated with the primary and secondary

shapes shown in FIGS. 4A-B.
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25 FIG 16C show certain cross-sectional detail

related to various nodes of overlapping struts Zhkfarch 2007

in FIGS. 16A-B. FIGS. 17A-B show certain further

aspects of the overlapping stent system shown in FIGS

15A-B as the stents are incorporated onto ball oon
woemaassan del i very systems, respect i veIgcTnggmﬂm

18A- C shows varjous a schemat i c graphs illustrating

c E1GS:i0A-Giphryy vasious side vipws pf @ etepfeld jassrrdingiocmetieng t o

. embdddhditbAd ae@idiiggs dﬁferéﬁ@ﬁio@éhs RITORM dFaBiag, r@%oetchféiy

I nvention 007 WD 2004/ 0285
PER- @s‘iiee%iﬂo@b@orzemmlarieiz% Shsonepiassydvada asthest a
embSdiBé, strut according to a further aspect of the

i nvention. FIGS. 19A-B show schemati c cross-sections
of IGSVSAR shpvea sife Wgwof arnthertstent endanserdipg taanasiher

ows a plan vie one's
respadi¢ely.nvent i on in a node after the stent is cut
I | shows a
| RSP B el P o 00
e.meﬁﬂdentrovm structure versus the ot her opposite end.

o5i%- iy R EPe Fb o hdther et P ra TR B oot 1 v

emblimendt ures on the first and second end porti ons

to
i s g i nent n FI G
Bl ERRORSH € B Sndsforsrly ST BT e sl
bodyEbrdigg® abthananbetimettefthe irwhifoh thatritcludes b sleeod hﬁ‘he
stent;éﬁjjque | ocal i zed end-crown structure and configuration
"the second end that is nodified fromthe
eRtihdR shows s bidemiewrof Bhdther2088t efd 4scoinglo ahsthe an end
Lew of the second end of the stent shown in FIG 15

nNg to

| embcﬁi n one node of a "rolled-down" radially coll apsed

CBIGS. daAS show sidetviewavef bh@Stphtd peridnsaomiing tbtwe 22
mlar . viewto that shown in FIG 21A of

sho a
f“““"aiﬁi}ieﬁféiweg%ei‘?ﬁpecgmdi ment with uni que |ocal end-crown
SFIQS: H4A€Sshow \Jah@@emwf d@ﬁsﬁi ahfl &dspadive op@rgiirlg dedlditiorem
¢ Siri’}e %n‘oodi nment shown i the O FIG 23A shows a
of a sfrutand grow)) Afgnggmentace i"'i? 99MgRt. anot her st ent
eRiEs] i BB sholvhArieUa a&p&:té [zt ov@ﬂébpﬁf t Systart betoRfingd N
seccg E,ﬁhend that are nodified fromthe enbodi nent

to angtﬁ \BSPEG, OFihgs invgntion.

FIGS. 16A-B show certain cross-sectional detail of various struts at particular
locations along the overlapping stents shown in FIG. 15A-B, respectively.

FIG. 16C show certain cross-sectional detail related to various modes of
overlapping struts shown in FIGS. 16A-B.

FIGS. 17A-B show certain further aspects of the overlapping stent system
shown in FIGS 15A-B as the stents are incorporated onto balioon expansion delivery
systems, respectively.

FIGS. 18A-C shows various a schematic graphs illustrating certain drug
elution profile gradients according to certain features of various embodiments of the

invention.
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FIG 23B shows an end view of the second end of the
stent shown in FIG 23A in one node of a 27 March 2007
“rol |l ed-down" radially collapsed configuration with
overlapping 25 end-crowns. FIG 24A shows a simlar
view to that shown in FIG 23A of another stent
wBhheskissgnt W th uni que | ocal end-crown SidriBbadsRmePN
the second end that are nodified fromthe enbodi ment
sH&WA9 Birows) aZ:rogBsecHdr®f exst@it strahascarding tra fuirtber aspedt of
them§§1égﬁ‘d end of the stent shown in FIG 30 24A in one
"rol | ed-down" radially collapsed
coIeS. g-%-atshow soharhatio\cask-apgiong of ten drugy auting stebstaiv

e

ariGt BeA stvesrd plae ibwaf nmtewt/iabbordmg tputhe Invemtion énalmodewn

ater ik st s RRpSERGRE S 1T = BTSSR

stent hamhgva mvsqm‘lotdien&emm@tmatewbrwhme&ﬁlmbpmmm.n FI G

CEIY QR Bt R B Rn DR 9 RGPt ouns

emboﬂh@nt withithe hespectivestrottli@s ol tfeirstant Bédond lrauportions=1 G,

not her ste odi, L th uni que | ocal
mtercé?r}qga{ﬂ% §*%ﬁlet%03mﬁ§:o°§%“éﬁ?@#\t hat are nodified
fFiGoRiA ghcﬁrstwamtmnﬁemstb@m shcsWrFih ®IG 288 of Hfothdrster? 6B
n e Vi ew cond g_yd of the tent shown

ho
embogiiep er LG DoAEAS oo SBUGWE 20 AAPTOHZHPT 3

the seﬁ:@hdi amaat i€ ﬁnairlwfraewtmmmdmn@ﬁ enévanﬁlnla 208nd- cr owns.
view to that sho in FIG 26

F 7 shows a si
Jf'gaﬁﬁ phawsanggnd V'E‘é‘h?fa'aq $RoARd GRd ‘Pfﬂi*ﬁﬁt?"fﬁ ewn ffilGue
21A ih Bfinodd 6L rdlledoRhOBGialy@iiaskicd eiflgutienivitls S@MBRtSy 15
along a first end portion of the stent that are unique
end-CfWNBhat end portion relative to the rest of the stent

anG, gp &rﬁcﬁ\rs@émﬂé}%ﬁ BehARSHheUn RIERG AT BRGhBHdrton of
the stent. FIG 28A shows a simlar view to that

embodineRhwithuniqug loga epd-cranp SHETUISS eRine SERIBANSERAL AR t h t he

modlﬂéulﬁbhnh@emﬁmlmaﬁtéhenahn [El oA ures located at the two
a ‘j acent stent segnments along the first end portion

off TG B2A shawsta slinfigrvigw to dhat ﬁb@’éﬂ igiYar22 of appfaerstent| g 27
embo@iﬂ’féﬂ%ﬁﬂﬁlqueﬁ&al Whd- Broﬁvﬁ QH&&%& Bih HeRBeshd M thdlGreSt I Ut

scaf 8 al ong t hose gnrents VErsus the
mOd'f@éfffP@b%ﬁl@ erimerf sbrWe G- PBcat ed el sewhere al ong the

SEIBN93B shows an end view of the second end of the stent shown in FIG.
23A in one mode of a “rolled-down” radially collapsed configuration with overlapping
end-crowns,

FIG. 24A shows a similar view to that shown in FIG, 23A of another stent

. embodiment with unique local end-crown structures on the second end that are

modified from the embodiment shown in FIG. 23.
FIG. 24B shows an end view of the second end of the stent shown in FIG,
24A in one mode of a “rolied-down” radially collapsed configuration with overlapping

- end-crowns.
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FIG 28B shows a simlar viewto that shown in FIG

28A of another stent enmbodi nent with the respect2%darch 2007

structures at the first and second end portions

i nterchanged relative to the enbodi nent shown in FIG

28A, and with a nodified 25 interconnecting

wandamgement bet ween stent segnents al ongedrivszebmdyent

t relative to e, enbodi mrent sho in FIG

51l SpRanouts s G RlRaO PN AA R COBRIRR 1
embddirfrent %Fuﬂiﬁu@lﬁ@él led-cWve %ltruct@'@b gﬁi ltH‘éBééEorW drid tﬁ%c ARy

ue | o stru es_located at the two adjacent

mOd'ﬁqdrf th?@ﬂ%@ﬂ b%w n RS- g‘g‘%ond end portion of the

smw 258 Eﬁ@w@érﬁeﬁmﬁbﬁ bﬁﬁb ée%bﬁd bNEofitRe bR sREwemEadi nment

hown in FI( é an interconnecti n%
25A 'BPF'%HISQ% rﬁ'@ﬂwﬂ@&fﬂ ragr@@mo"@,@gﬁﬁﬂm@ueaﬁ@hyﬂh preriapring
end-deghs. sim lar to the enbodi mrent shown in FIG 28A. 18
27 March 2007 = WO 2004/ 028571 PCT/ US2003/ 030902 FI G
3016. 2RO REOVS 3 pifnilpraiew o dhiat siowmiatF| G rbArpfianotherstent 8B of
embd@lﬂﬁérﬁ @fth ﬁﬁlﬁ@é loc& gﬁ&@drﬁ?&’i th\é"sBEbrﬁ s’f@ﬁ'bﬁd ﬁgt &8 ﬁf&ﬁlf g8h ong

he stent end crowns al ong t he second portion

.from%@@dwt&%@glﬁow| n FIG 28B. FIG 30B shows an

epﬁa \268‘%6%3 ém&éﬁwmh@&%ﬁé d;ﬁd“@f 1, 8Bt éﬁmm A, FI G

In one no
26A1 la @m ﬁlpé%ef T oelfergawatmdiallygollepsed @omf@prattwgwmewlapms
end-didvips. 31A shows a plan view of another overl apping

stent enbodinment in a node after the stent is cut

| by ¥ showmd siilamtew faithiat shewn infrlG. 381 efmostharsterd hows t he

c e
embdich i B 8ike IS Perlon gl ABU R SHE e
alongragfirsiteingdottion ohibe stsit thatare igued® thatend pertion refatiGs tode B
t he
restomggt%en@ﬁn@a}ﬁergmgy%&%e b dibSlo SAChoRRCE B8 <Rt
" Fl&. 284 sioweret Slnﬁm‘lvwwwtlmcblsh(afpsiecﬂﬁ(ﬁ?fofgmtbenstantvm th

| ' Vi m | ar
e} PR i B3 ey B0REH 3 Be Bt el g
stent segmentseaibugiiheniirst endpiaBion3? Biesdenbvsindar tenitbseishowron tlheh e
j stept .S h in ElG
FC. 5 oA LA Bl R RSP R T b nd s
segmentn Vergus ﬁnelconespondhngnh&knh@pm Ibmteeeeide\che(w\labng e Gien83A
Vi ew .t ElG, 32 f.

2o R sl 4 st et P e R e st
embodiment with the respectlve structures at the first and second end portions
interchanged relative to the embodiment shown in FIG. 28A, and with a modified
interconnecting arrangement between stent segments along the body of the stent
relative to the embodiment shown in FIG. 28A.

_ FIG. 29 shows a similar view to that shown in FiG. 28B of another stent
embodiment with other unique local structures located at the two adjacent strut
segments along the second end portion of the stent that are modified relative to the

* embodiment shown in FIG. 28B, and with an interconnecting arrangement between

stent segments along the stent body similar to the embodiment shown in FIG, 28A.
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FIG 33B shows an end view of the second end of the

stent shown in FIG 33A in one node of a 27 March 2007
“rol |l ed-down" radially collapsed configuration with

overl apping end-crowns. FIG 34A shows anot her

simlar viewto that shown in FIG 33A of another 25
wo\zzw:uomﬂi ng stent enbodinent. FIG 34B sismmmmmﬂ

of the secqond end of the stent shown in 34A
RE A RS B S vigt oAt ahmiin it 204 §f apehegsent

embcﬁmﬁén‘c Hith atrheUfiedishipeicHg| tRd BleRSend e =G $he dekbhd é”rfﬂb‘

a]Pthher simlar viewto that shown'in FI G
port'%\“’eé‘f‘r@t shapg ghedp FH #8Rg st ent enbodi nent. FIG 358

S FIU\EBOB%hQWQ aly él‘ﬁi"(néW oﬁth@séﬁﬁ@ Bﬁ‘d Sﬂﬂe Sfent dhBw irfflE, Shown
5A in on | ed-down” radially

30A i 'E&PP aw@ &?e dﬁ#ngl?wat raéﬁ"WQliﬁPW@pnféqymtlﬁg with AvEriapRinghs .
end-ckSwrs! March 2007 WD 2004/ 028571 PCT/ US2003/ 030902
FLG 36 shows a plan view of two exenplary,

c Gl AisHaws a ples yiew of anoterraverappinggtent erah@&rn@mn aFl G
mode3dfte? Ao lssdu%h@fud\ﬁblﬁ/‘%nﬁg?lﬁ fatin § IB%W@ :%n'a sho th@@irs?f

one exenplary convention st ent to one
and sependsendsoéthestaphhavingmnigue Bsal smrugtueasl relpqmertg ead other
E\?‘é‘fﬁ ing stent according to a
and a%Lo:? e?rﬁbeo%ﬂdkg()ﬁ]en EME? g%gpshows asimlar viewto
t Rl %ﬁ@hms an endievedf thefirsbgd poitioniof thetsient shwwerih &ighi ng

20 5 o B S A0AH VB AUBSERD AR Rl
end-o5owis. vi ew al ong an end portion of a stent to
orlS SR SHOR 966 Sl e il Ao AR BERT T

overlappingysterd embndimentowns having different sized

SHIC 3R 0 G ot s BRSO, <.
32A is ppen moda nm ‘aoitedfdembn radioly ca)llapsed worfigestion eith averaypind
ond S W1 L1 o0 2 920 D b Shaped e geen s 19 G

. BAA shovesa similar viesste it shovaninFI® a8 dA0sianctagmet er s

overfasdpmg Bt e%bgé}r%er?t@()d' nments shown in FIGS. 17A and B.

FIG. 33B shows an end view of the second end of the stent shown in FIG.
33A in one mode of a “rolled-down” radially collapsed configuration with overlapping
end-crowns. .

FIG. 34A shows another similar view to that shown in FIG. 33A of another
overlapping stent embodiment.

FIG. 34B shows an end view of the second end of the stent shown in FIG.
34A in one mode of a “rolled-down” radially collapsed configuration with overlapping
end-crowns.

FIG. 35A shows another similar view to that shown in FIG. 34A of another
ovenapping stent embodiment.

FIG. 35B shows an end view of the second end of the stent shown in FIG.
35A in one mode of a “rolled-down” radially collapsed configuration with overlapping
end-crowns.
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FIG 42 shows a picture taken at 20x magnification

under light mcroscopy of two overl appi ng stent7 March 2007
over | appi ng arrangenment according to certain 20

enbodi nents of the present invention. FIG 43 shows a
picture taken at 20x magnification under |ight

wﬁh@ﬁ;@ﬁﬁ@py of two commercially avail ab|pQTﬁ1§ﬁﬁti/(ﬁoghﬁ
over |l appi ng arrangenent. FIG 44 shows a picture of
t 3. @ﬁmﬁe\w&:a alan yiewnnh agneapians eoaventionsl enta ipi ng

{whi ch t | ai d ont
overl?ﬁ@%f?gﬁ FI uslt (r:at Plo(r:] g; eaI Zr S\éerel liutl ogn SSapr ofile
eELﬁb@F@bO\W apimiactievoipdhatshpwn in S 3hofone sremplanyhe

d
convééﬁ@b@’é’ien?&mﬁ&ﬁ@hhé“& tﬁé‘ﬁe? 8% ﬁ%ﬁﬂ@gﬁ%ﬁ%ﬂg%ﬁgé\gé . rug

N 1n conventiona
arrangementivdth@h averapping steabmcngiirs;temfsrthm enbedihappi ng

AEEBSRIL o GG Dnk 00 AEB08 15001 SlonRfivo

I nventi on

overlgppingsterds ini dvbulmnpmatarreng&mﬂerm aotramgngalowtlﬂ a)furl;belof ile
en%t ed from such overlapping 30 arrangenment in the

embo%‘ﬁ? ext of adapting the particular overlapping stents
S ﬁmgfsbows air 8EMeldtiire oha sitls eieivalangranent! portieh off aastanton.

ED P HE | NVENT] . 27. Nar.ch
manuSeEkyod GRoRP Gaa o e RIS PR RSO B IrE AR o o
circursfeeantibl aredys gf dnd-drdvhsdraging different sived thulikishiapad bnds along

0ses the present invention is enbodied in the
thes%ﬁ{i rﬁ’t‘l?g eneral ly shown in FIG 1A through FIG 38.
| H}cg emshalvs a pictureSoftad cpd pampéab‘m Fletdbf BiRRNHt hsufacredus

ance roved
with & L0 BTG EL ot ) o8NS BT G SLEeA DUb- s LA Praents, 5
SE/. mlsdgm% pﬁmeed%mw dvérmppmg féten&ﬁﬁbrﬁfaafuﬁedhrﬂaﬁ ive
agent s. C e [OVI or exa e
asso BBl PR ballel oL iers duardp e penimaricaarn a1 BES, 178, % 1
andgwﬂls or cavities forned al ong the stent scaffol ding,
hold and. el ute the dru These ariou
LA 42 hews & Psfies Taken Sl 20K IR egiop ander i ascrospogy of
two opéﬂatpprﬁg |swnt§’mGﬁédabﬁn@érréﬁgéﬁenﬂédeb@rdﬁ'@fté Yérfdh node, and
of her nmodes than those specifically described are 10

embadipgnis,ofi the ergserd INKeRion: be apparent to one of ordinary

Skld |43|%ﬁ§@éja Eﬁmfb taRat &\WoR indghifisatiof 'uﬁ&ér@&ﬁfnﬂcrbébo\py g of
ot her available information related to drug eluting

two cgmEfercialy prailable stapis arereppe arasaserh at, despite the
v are qu%h&@yﬁbicfuﬁe k@ estRsheRally E@anams §%Hfs in RABPGIRGTENT S

ug el uting stents, various such features provide
a"ang%m%‘ita‘ﬁlﬂ'i"ép'cwi?éﬁ eyarigidienie;a graphicpldlsiation of R/Fj[lﬁs@t[lﬁ'ﬁﬂl ng

profllé Bﬁ)eEfeﬁf’n%ﬁ%cﬁ bvétRpSRG Srrﬁfgeﬂ{éﬁgm%éiédn% of bdafth@ thdroul d

further considered as beneficial in other such
overlwqg StRyds fog g eliigion in conventional fashion.

FIG. 45 shows a picture of two overlapping stents in overlapping arrangement
according to one embodiment of the invention, and shows the picture overlaid onto a
graphical illustration of a drug elution profile expected from such overlapping
arrangement in the context of adapting the particular overlapping stents shown for
drug elution also in conventional fashion.

DETAILED DESCRIPTION OF THE INVENTION
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i ncorporated with and enhanci ng bare netal stent
scaffolds. It will be appreciated that the appar 2itMsrch2007
may vary as to configuration and as to details of the
parts, and that the nethod may vary as to the specific
steps and sequence, w thout departing fromthe basic
wooiaeRts as disclosed herein. 20 As shommﬁdog)moy in
the FIGS., various stent enbodinents are provided with

a Refayonaanorapeciisativio ﬂ‘nemlrawmgw@e"u@vaﬂve puposegthen in a

pres?rﬁmv@%tﬁﬂ |§@rﬁ5b I'i %ﬁg?faﬁ@@eﬂ&ﬁ h PH*I% A BHbugh

or me ongltu ong “the tu
FIG. B8n ii ganaishlis @)bfea@pmecnam&ﬁtmer@nws thﬂdrrmms poddee of

ethnE@meciﬁnff& i P %%F@Q%Hr ﬁg:tq %Ifdél ﬁ@ Et@ﬁt% %e%lﬁ Q%t{hﬁ

circunrtere ransverse to
scaffoldingiis adéipied Ito eatiysand elute bivacdive agentsh Sueh mﬂarrhemmndad@s.

exanfiO e s b BhctinBalcAR AGARBL ot hOEiehRafifife, O mils bl 2F |

cavitles dargied aloog thelstant saaffhldmgdhatdtotdnandcuutsthehirtigsaﬂ hese

vl 5 0 3 o 3G B TSPy,

drug tcamgng inede; iand aifferemedetsithdn tbase&p@c:ﬁdaﬁmﬁeﬁcnbé{bare ransver se

* contlf 8R4 bl PaeposPii e STt e Bvbfictinis.

disclewrainiviesi oflothex availiblé mfdrmatiowsatedao titig eltihgeents. 1tis

e fopl e iy oo B varolp ponGeHobisd By eSS ' That

enhanesrhaitstiofdrigeluting @tenes) various m:h\areﬁu\reebrdlide sBbstaitial

cod tot arran enment i al
benefi{if $ef dsiebobiife BhAa e aresehes or sbosnss BE R bt
and étﬂmdb@ztaﬁfé&ccﬁ’fiﬂﬂé%@%ha&wh ié%g\w audﬂxhé@amgﬂmaéleaé to gne
SKI or e C structures mayope
mcorp?}pﬁeg tF ésel}?ngmg ge m S?ﬁ?tﬁcagagf’r manner and then
f atrwitelsk apprevididdmbt tﬁ@ apﬁaaétussmywary B$ wismf@rawcﬁ{hﬂ as
ey may

or etchin mfrom fl at eets ,
to dofale bhigadtts. S el e b iy eprasde fberpatic Sais Ak
sequéﬁt@?tvhﬁjm ﬁép@ﬁlnglﬂﬁﬁ tﬁ@ﬂﬁ@@éonbépté bdGisqegdertei® al ong the
axi s cut or etched froma

t udi nal
t B8 ShOH™ Yeraeaty e FIRST arale et Ambedinems AISPTRYHIST Wbk,

a tubaumaff SHoWh et m%aabﬂm&amn HS&hidyas er)erf-" lébﬁﬁcﬁ%tlon phot o

nechani cal cuttin chem cal

t
accoghgnp P At faimed longitiqieallalong e dapeiaiana & lopuiBidnabpds L.
Accoﬂfr@ én alcircupiférohee MR stORNS sHOWh M fidt %ﬁ&’ftﬁlﬁ)ﬁ%ldr@ a1 G5

t hese views show various detaill 10 one

C!fcu'ef%%ﬂﬁlr%mc thet is fransvatrerie fhedongitedingl axig Ls feﬁlaeri@theas

vano@@lrm &Wﬁ&%ﬂaﬁ&?ﬁéﬂﬁ Qﬁe toﬁ'sﬂ@%f B 8N fLsAatids ot the as
ows. As shown in FIG nd portion 12 incl udes

stenta:aﬂ wvgpl@bpwnqyglly&w%pge@gw&h the bottom of such flat

llustrations in order to form the circumferential wall of the stent along longitudinal
axis L, at which time the circumferential axis C shown to be transverse to longitudinal
axis L would be modified to fold circumferentially around longitudinal axis L., whereas
a radial axis R (not shown) would replace circumferential axis C as thé axis being
transverse to longitudinal axis L.

It is to be appreciated that certain FIGS. show an entire view of the stent

according fo this arrangement, or may show partial views in this configuration, as
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crowms relative to radial axis R that are junction
regions fornmed between adjacent converging struR7March2007
segnents, as shown for illustration at end crown 16
between a pair 15 of converging strut segnments 14,18,
respectively, or adjacent end crown 36 between

woonYessgiing pair of strut segnments 34, 38, pdamBRGHME! V-
These end crowns are essentially alternating peaks of

would he apriuenite ongp of erdirary skt foaea;:thrﬁlrﬁ s‘:‘a@hﬁh*uct«aes tragbend of
form ﬁ sﬁ%l'%‘hata%lty% p%l?’%t{ng hﬁ&f [‘lus : a n@lglls %‘htt 0

udi n as s Ion a
prodmlﬁ ams @iffthgor eishivg ‘.ﬂienamin ﬂﬁ sheﬁs»of)dltimy reay hdfermed

rom RIS Y GE B AL Aot At 813 o
alongibe agitudinatl axis bymsnay&ea:uﬂomcheti om a mpulésmamwscm

mate8 SRt IR LOBRDEE il sl iouE I B8 Bl cmpance

photaétolnigg, nieeharichl alittingy stasnpitigh eliemtien stiching odic.| fewaidber owns

n the ext pointing in the opposite direction
appa?e et Srd#ﬂ g’(ﬁ(@ of the stent, such as between end

c mmaﬂtﬁulaméfemnmsto FE?? la ?mltlﬂﬁsew@mrshm I}}!ﬁlﬁ)us ideflesient s
or.. on a [lon the serpentine
one dhyPlinait 85 nyPloR Wiendh bRl neSeton efancad fotines
alongpal] eridjoftpncizasicliohs. 26 represents - an anpl |tude of
te er pe 'npternf e end por n 12
S e R K16y, RS b 18 el mpiilS o pdfeegfend "
crowmlammeaq%l axlstR th‘at 4@ Jmﬁt[@n@g@ﬁs fafraed bétaéed tjgoent

ticul t |
convEii shttsBamENE s Sheve ASABRAtER oY Frdiawa 6 Brven aeie,
of comwgmg §tat gégrieridi 4,18 e8gktiiveR| or ddfacemndicriveBbasbiisenbe

to certain_broad ast\)lects that are applicable

convirghG PHE T Ut SEOMEAPASS (FPPadEs Hester S SR

essemami@manhg g@a@ Bhn gﬁaulétmg)baﬁé'rh bf a stA’ sedmdfatine 2R éf
WO 2004/ 025571 PCT/ 1152003/ 030902 The stent 10 in FI G

 the stpt {01t facathg sng diketipl relative felergituginglxisrlg 8AERVW faF ong

llustrédih at@bfaBnt 2HA ERGAS 16 Bnd 961VAESHRy B SerdntindpAeant
stent strut se(&]msnts form ng the end crowns, as shown

showp glong fadial g¥ie Ra Eéiﬁfméi’réwtvgeem mdipgen epd grownp.puch as
betwé’éhgim %Po?mn%“w]a%d 138, thirs @resbrﬁs B coﬁ%%l%‘{@ﬁﬁfde)éreetﬂaé ®f tﬁé e

| gcat ed al on aC|n surfaces of |verg|ng strut
?

undulgting.samanting patiaen g th@ end partiosy 122 Age Q!Qtanﬁ%@iomﬂhmradlal
axis F@bét%&%h@& thé‘gﬁ@&&ﬂﬁs &7ane ﬁ §ak ddntin F;LIH fnB@pposite

lustrate in anot her regar hese en enents 15

dlrectmnéomfd fhecmigglog fe-sdend, sugh a%mfweergembcrgw 6 ardepnesites
poth%Eltb\Nﬂ 2%h|% %Eﬁt@)ﬁ 1%5%9&@"(6?%!15—'?\ o o‘ﬁgift § gﬁ)ﬁtn‘fer own

t ese descri thﬂS SCH
CYCie@hnaﬁgj'ér?en?hefqlﬁimcmbﬁf\'@eé#l%p arietning cpewns 26 epeesepisany

an an?gﬂiﬁﬁebhﬁie%@}péh #h 1BF &gﬁ@% n 7 sh&\d m%@%fmﬁwt

e carrie end portion
collapsed conﬁguratton as amplitude A1,
it is to be appreciated that this particular type of undulating cycle and specific
serpentine shape is chosen for illustration purposes, and, though highly beneficial, is
not intended to be limiting to certain broad aspects that are applicable to other strut

and crown patterns as would be apparent to one of ordinary skill.
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These enl argenents may be at various |locations. In the
particul ar enbodi nent shown, by carryi ng t hem o2 Mhaeh 2007
strut segments between adjacent end crowns as shown,

the i npact of the enlargenments on stiffness at the

stent ends is reduced. Mre specifically, in the
wolabiddlodssriown configuration exenplified bypdigdfnzeee
present enbodi nent, the mpjority of

f ITor steat ﬁ)(ip@i@ elﬂoeu:lumlalmlgaieypfaﬁmm«ﬂemlamambiﬁealong the

outef itefinf i R SE e BB b e e ™ g

crowh@ ke shphralnerefereénce |apailérgetaéntk maw abmstrur;c@emaﬁsm 8 in
t t t
Fis, At Gatbp e JRecr lobaibe o BRAtase? Bt e e

segraentssin headhectiontofiend 12 e Tben almmtﬂg,rngsgeﬁ)qna BRWRBE. To
circ erenc

A di ded f
furthi (S gtR Ty Aok e EOp s SUTRIETE 1512 2t @1 BBe S iskheen

“of coﬁV@%iﬁQ stnSedrhéritSivitiag e vbubﬂﬁéﬂf@mswai&faclm H_ab@ créwip

1A. Suc radi al ex i on
26. Fifhoss foscitliont Aieris g SAMeATARSIET: R GBLLRS g
of view,@he ity ca@atﬁel eRErgBRIHB PRovRiRTaSdN ifcrbaset Rghodey ol Rt
such as anplitude A2 (FIG 1B) and Al (FIG
tOle%I"eSé\tW@é’ﬁdBB'a%nEe facing crowns 16 and 26. This

ANk alagémetis WhY BEafvaRods IbsHiode B farticdlant €, and

related to the radi us of curvature at respective
embedireitshown, by kaming themiopdhe gfai apamants hetwpenadigegt end

crowﬁ@é@&t%ﬂ/ﬁethb fnpsHRt SHI8E EnlargBRENS 8 shitfiety at 1S SERIENEs §8 and
hat converge to form body crown 26, or conversely

redueﬁdv é‘ﬂ(ﬁ@ spegifi C‘F’blr Imth%ﬁtwﬂﬁ@waépfa"@éfﬂ“%ﬁ%ﬁmﬂhﬁm th, 36. By
preséﬁf Bﬁiﬁgdlﬁ‘ﬁntaﬂlﬁ |n?a ity oF fiRklird %Rﬁéﬂ@né&ﬂ%uﬁﬁ@@ipan&ér@ﬁ%rﬁ e

| apsed conf guratlon he expanded

fad'a&lb?ﬁ"ﬁaﬁﬁd&?m&h"ﬁﬂﬂn shaymigF '@dpﬁtﬂf@ ﬂﬂ%@idﬁﬁy eepdgsenent s
confi &Jrat?t% s‘mwﬁ il PIES1 l?r%kgél?laée?&'ﬂ\%ﬁwta")}’ﬁlﬂ% criWhd. Wrsélgom

each her relative to circunferential axis

the smd@esm@ntﬁ edaeding bﬁtwemﬂwg erowng parcipeally ttalg reletive ta/tbey

Herar 36
cnrcu?@érr%gfghﬁhﬁgl st ance %gé\ﬁs ga& fc§ 666%9’%%7
circumfarense Hexpandsg fRODEIGo 28 EYRIGR R |bwsm@m3@aa@ﬁamqe isto

beth& B\Pﬁse%é ﬁhﬁ%tédlycoﬁfgﬁh% ’ﬂq’b’l@ witicd TRY¥14. a;rAy SLrEHCh

requency Si ocatl on of
radlabexpatlaﬂ@t oihergesytie intreducing tbeannpla@det ﬁ@eeuﬂdalegwle@s

meadifPhaliZer dpo e (i Bl Bfn ATz i, 1

and Ah(RIG.GA) zetv@e@nlbmsg@faeng SroB/ns 16 and 6. Blmaaegde @bptut aC| ng

whicﬁ{hg%ﬁupgggﬁﬁ%ﬁtt&! trcﬁaté?anﬁeﬁa{éﬁtt% &%r}é{(ﬁt'j@@f cLRI re%fég%(ve
crown 66; bu rverge 1n re

posite

- crowifisy isnshown refirter defall ip FGUC B;erefergrs:e io as pmife abetwgen Findse

segmiesHBUHIRA it AfveRe 15 fdrfHokY ofdivh LB! S ibnldSaY 4ifige & ON9

form in part adjacent end crowns 16,36. By expanding angle a in adjusting the stent
from the collapsed configuration of FIG. 1A io the expanded configuration of FIG. 1B,
the facing enlargements 17,35 on struts 18,34, respecﬁvely,‘ pull away from each
other relative to circumferential axis C, but are positioned to provide increased drug
delivery into the expanded gaps between adjacent crowns 16,36 across the dlstance
d2 as shown in FIG. 1B.
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| ongitudinal axis L wthin the anplitude A of the

undul ating cycle, such that in the collapsed 27March2007

condi tion shown they do not overlap. In addition, they
may be noved to 10 | ocations 59,79, respectively on
struts 58,74. O, multiple enlargenents may be

wOb@yhEed, such as at 57 and 59 on strut ge@usabshsesn
enl argenents 77 and 79 along strut 74, in a keyed

attisindempprecieted that harious petaneidra ngy very suchtas freqddnicy, an
. [ e 4 t e ot,. corres
size, Yoo e B st sl Bl AT Re ¥ n SpBERene
relatlw‘prthﬂ:staltaemddmnsenl argenents may be positioned in
her 15 Al kan nts, includi irectl Ci ach
REsatBieCREGHART oA g oo aVE of e Skt 5EBA08 47y
enlargeméles 5QVearedgrated dnffecingsitepeiathuis @8 iha nomxergﬁe fodnn
It on' t

|| ed.s
body e85 Bt R @R il bpnGSR i Seton o e S e o6
76, respestively N Thdse.enlafgeniantsodtd iat slightly diffdraftdsiataissalangy be

id qQp.ej ther .s trut, such, as. shown at
ongi P T it BEiies  sBlneitnaShing aygB g Be 16t 1 ot
coﬂa;ﬁs@g 2&1@?»\@@\2% m@E a8 lnbﬁmfeﬁ@p ng aaamum me@a‘rt}aﬁa)eqﬁo@ug@t

en rtron S VWi | e e | nwar
locaﬂpaﬁs‘ﬁfﬁ" é@ﬁpa?tys'af@msfret? 518574 ﬁ r. PYtinle eHaLBMERSMAYR ose
prowaéue siihlas at BELMEST o Lt GB MY éhfargerfentd 7 ARIKI0 Adig@gant

crow (not shown) in the expanded configuration,

4, *n q k%@ arangemestsush mit, egeh ?maswa@tﬁts. withinagyategibefyeen,

strutd 874 tﬁﬁﬁﬁé@hot%@ﬁééb&né%th BR oBpehite ?dddg%la@éénﬂgnt th e
correspondln stent. 25 Ot her enbodi nments Frow

i 18 4% aRprpEatea ihal RalasemEniSeraN R RostioRacn iy o
armanbifgis SLGRES dioBt tbeindEAN e S INARFR FRSS/ PLOPR | 1

f hat regi on, either with respect to increasi ng dr ug
that sgliing ey pithes everiapdn thergoliansed gonslitionfori dgcollansed egriatiigne,
can telifARed SthBt iﬁgﬁﬂ\ﬁrﬁ'?ga&%cﬁ bfer MbfYhe cr&mmeehiiaf %!(l!é C of Aa

conventional stent /0 for reference purposes.

as shpwn ifsitlSal AsInadgitiphramprasiegits may be B@wée%%ﬁlfhevsde ﬁf;@
strut, fsﬁérf%% s"hoﬁvh %Péﬁiérﬁérﬁ Bt 85,6¥8ho E[Zt?sxt@rf dsu%s op& awad' nal

axl s W t a Ci I‘CU er'ence ness

betwwqpn@@etiamnmommﬁas@f@t%e@n ptiorriGcshows ¢ FifeBween an
Whild tﬂé‘ Fiwvar @g@%@ﬁ%@ 795 nGY c%'ieo‘gﬁoadmﬁ oslthe nga{p(a 4B

shows a shape rel a to the prinmary shape,
betwegheand icrpwintii2 and g mxt adipgent end eowe (habghawn) imthear ch 2007

expalfes el kaB. R nokbioiied it R BREe Sunpa AR IR T "
gene@éﬁeg@mat the eng gertien B0 i thé cerrdspeadirtheignt( nunber of

oo B O Bro O hoBU Yt ho Bl G W,
stent @nté periein grded ésenbaatd pagforranceiin thatrfegioneithar with respatt e
to incRiasf Brulgelivery b, BEMIEEhg&Rfndds. POy

For example, FIGS. 4A-B show end and side views, respectively, of a
conventional stent 70 for reference purposes. FIG. 4A illustrates a primary shape for
a stent 70 that forms a circumferential wall 72 around a longitudinal axis L with a
circumference C and a wall thickness defined by the stent scaffolding thickness
between an inner diameter ID and an outer diameter OD. FIG. 4B shows a
secondary shape related fo the primary shape, wherein the annular wall is formed by
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5 crowns (assum ng a symetric shape at the end and

body crown regions of the end portion). Accordi 2gMieh 2007
one particul ar enbodi nent shown in FIG 5, a tertiary
shape is provided along end portion 80 of a stent.

This tertiary shape shown includes further
wondabessstions al ong a reference axi s R (shgwshdasssenhed
line) that designates the 1lo secondary shape for the

a scptialdieg wWhicht aipng Msoclicomferentinlaxis G, thas an enduilating serpedtiaen i s

R e ke Do ) S

circuneferenes, pmplitddeA beiwees 2pR6itd facinD cywas 76,7p) etdalitywbd of

I he: t ; ite faci
desiftnb e o BinfcRBlA Hebince 1 0 Lo RBER MR R BB 1 ¢ uae
crowng (assyming & symenetrisf shapsatehasndsarid. bodip ciewn regidridas tHeand
portg sification of netal, and thus drug, 15 within the
d portion 80. This terti ary shape al so may provide

no%csorfdlngm bid pariiculay efribedimentcshpen in FiG. 8G) teﬂmj( slhﬁpe is

provl G o PCHOT G wf. T e Ton sbomn alesingr

undulations aloiyy atefemﬁcqoaﬂs R (shows mdanai e thabdesigna®s the
t hgugh with equal

th end portion 80
secqp i SRARIPURE moffhcha T rrdtizacs: SFoyn ths ariary Sehash b ¢ v)
similat tottlitmes?bmaiy ﬁﬁénﬂ oot altlm”{g Slifidrbige r@l@t&nde BAS, lﬂnﬂ inMudeo ut
erti ating shape. er shape
ol e DL e 82 M Rrae b ReBRB SV ARG i Epgtiom,
with ge bﬁ@fsl@fa@ﬁg @érttary Bedysdreva %th@féﬂeﬂ%&ﬁ Wﬂﬁ 8n amBlitu®xRP! e,
e views of a stent end

acrofs 8 oAt oy BF RS I JE P B R A IHEONG,

withip mxerﬂqaoﬁ@ﬁ 80dFhig terﬁérgwﬁ@ek% rf:\lf?(ﬁat m&;érﬂéklbm@grgﬂhée
e varil ous \vall eys or ned

I h
end Rt %ﬁ]ﬂ whier eﬁ'geélwsmﬁfmt@t Hmepwiets rentbeeauied tand

provia@eht 1Ry QUABS paBU@lbf af E' | RelivenP el e Anit iridc8 bR RfeR!
reverse uyndulation 1 between struts 122,124 that

corespoRAIade therendrheriion dRnthaudh wisredkel oy epssitlly redueesisginass

(or mioPé fBxibiity) 8t the lstMRESH SRSnH thaAtWAFEREIPRUEHE WHary 30-
Such nodified stent end portion 100 is shown in

”“dl{légﬂﬂgﬁfl'qw col | apsed configuration in FIG 6A, and
emﬁé?‘é.ﬁé’pe' odihidafonsShe Qont&ﬂﬂét%@%: @h%céﬁeﬁggﬁaﬁ%cé e

portion 100 in context adj ol ni ng body portion

the S!m'ss SIRkPIRNS ¢ EpERXempie. FGS @Aéaswamwemew ofend
stenﬂ%‘hﬁtpbﬁﬁn 46@36’&0?%;}’:8%8@6#‘ c-flﬁtﬁﬂm%rn?{g{ﬁt %\%@&E%ﬁdér{ﬂ the

ed configuration.

Growm) ‘@Qéw forpcraverseondviatinsDeithis the Marous yalsys armed
bemgfwﬂmbéndjﬁﬁﬁé gétﬂgerijérﬁc{ S A Pody @rgwﬁé 'sHEH ég |§S t 0

end portions, such reverse undu ati’'ons

indicafed @g@ﬁer@:@gq @ye\@rset undulatieni HRthietwpen struts 122,124 that

converge at end crown 120, or conversely diverge to form in part inward facing
adjacent body crowns 130. Such modified stent end portion 100 is shown in radially
collapsed configuration in FIG. 8A, and expanded in FIGS. 6B-C, whereas FIG. 6B
shows the end portion 100 in context of adjoining body portion 105 and indicates the

- reduced amplitude A2 of end portion 100 with the modified crown structure in the

expanded configuration.
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pattern of the primary serpentine shape as shown in
. FIGS. 6A-C, or may be at only certain areas, suzhMash2007
“only in the valleys between end crowns 120 as shown at

5 secondary end crowns 140 in FIG 7. This

configuration utilizes the particular utility of
wbhBesmstgverse undul ations to "fill the ga@gshRiyesn

the primary end crowns 120 in the expanded

c Simfilag tor cibérembobierefs providing/dignrete mbdlﬂgd atruadures to stent

end fEPRink Y0 PovlisnBlitong Thay B b £ BTG id dritiBhfy £0°° ©
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120, Wi | d "

of e Feyst ‘vl 8o HE B9 etise iiary o GovER 1A R

the exmﬂe@emﬂgemt‘ém@enefﬁhmﬁorbm:ngm horél bmrmndcﬁlsldnﬁjelutlon t he
entil a

ion of the stent end
Pt AT Tl SNeB L WD fostenpe RS U B I Preent. y Eor
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opposufee(ueérsme b!dwibihébf) end crdffs 1260, WHIRSAIR GiraNgnbnt dsesHiaoWn
reverse undul ati on 160 i ncl udes a

Fl G
“fill f@@@% d’&f"{ﬁeﬁ‘ﬂ%%"da?m‘f”@%' gogs fﬁ@wrmwdwpr@ﬁsqusuﬁﬁ%r t ed

area ¥6? noRddul defiveh if %é‘ qén@ra%n‘éﬁﬂnfé@erﬁaa%bbﬁ of Ak sBhiémCr owns
162,164, 168 t 0. ace_the single reverse undul ation

portion 1idn For stlifrhes II'HF“Q“F?@ of thaiverae ¥pRetpelRaligingg 20
conteRTERASH, PROS StoATH h:%u@ét@rweﬂéﬁorﬁl&ss mtm% Fe%é&l@éfy dﬁﬁzl fied

attern of stent scaff delivery
sﬁg

varief fArms e sRSPRAZEY OF TRYerg uskiafions GOS0, FerescivY. s phown

in FIEeloh, R%ersk BHARRRAI16Y inclifés 4 b‘édoh@éry ishd géSt itgbivi? Beé?@c 16‘4h e

wi de’ assort ment of shapes and erns contenpl at ed
whlchﬂrs @verteshyal realg of itsef tp pevidg rarsaﬁa%ﬁfenw-cfr@wnsd@vﬁﬁdnﬁ@ to’
replaBSth @,ﬁhareyrevé‘ré@uma%a&cm Qn-@ctdrg b e r;mﬁ*‘@?aa ely! p‘?&eﬁ@bt ern

m ni - cr owns 2, . 25 As ther illustrate

emquamerm sthjs P'ﬁvldﬁﬁgfﬁbmt atflllfﬁleﬁdﬁffséiﬁé naﬁ@rnﬁbaiemf@mf@ldiﬁr
drug Eél% afffurthdrord ;ﬂ’ﬁ\é ﬂﬁgﬁ@?ﬂ@r’&sﬁ fl |b'ff| d4ndul ati on”

cr of these e nts ene Icrally

radiopasity.t Ferdudner iliusiration ablbe widefas Tmfépf shapex aekpatteman t he
conte?rfﬂla’f@c[)ﬁfe %ﬁ"gﬁﬁwéaﬁﬂfhgre gerﬂﬁﬂ‘fbﬂgo\ﬁ&iﬁ %@hd’%ed

not w t hst an
crownget/QIwithra ﬁiﬁ@errd@gwﬁﬂd pa@em dbpninivtovngilig 1€4ch secondary

Cﬁxgmﬁgé{jnﬁﬁé%ta@a%aodsgﬁhnt%ﬁ?%{ fﬁ@rd}ffei:ééu‘?%ﬁ?cﬂ%mg’ &t (FIGS.

rovi ckness and st
6A-1 %3, e secondesiyiprlregrseyngiulatien] siows oﬂssseemb@tmemts may

' j.cul ar
be bRl EBhHSbiea FohOnEhEAC RIS (B eSF el indiBprl O B
CrowRst in pigsr tmn‘owd@fm gptimiz®! flexibiNymotwiths@Ading\be 200400857 1
more ﬁ%{él %89&&1&‘? 0810 gy including such secondary crown structures, the

primary crowns may be provided with reduced thickness and still provide similar

radial strength against vessel recoil posi-implant. This arrangement may be in

particular beneficial {o provide a better vessel-stent transition at the end crowns.
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Anot her enbodi nrent shown in FIG 11 shows a sl eeve 180

at the end portion 160 of stent 150. This sl eev7 Msrch2007
adapted to provide increased drug elution there, and

may extend beyond the stent end portion 160 as shown,

or my termnate at the last strut segnment along the
wondupt®mns (not shown). The sl eeve 180 nynikkenoHddedohe 5
outsi de of the stent end 160 as shown, or on the

i Asottler dmimtdinsdnd simwn iR FIS. ddshdes a cleast 180ck 8@ o6 poMTigh NY

160 8 0, T A b 0 P B e e

may exténd Kaybed the rstmﬂenmm-tﬁ)n 160 as BEowh, bomdy fahiRate atithe Mist

dlffe ent ele stent ends with or
strt it Si0he S el BuR fohitinl, Tha e TBh vy bR ob the
outsig¢gdfale stenttehd 16@a§1§fownnoﬁdmm insidg ﬁtﬁ%ﬁdw &fhd ceR b@ny
ent o rug._el ution

roviding for a,varied
cons Gt o BB B e B 255k v B SR o
generily Richm@aliabiddtibns iafé 4)  particul ar providing such
n . at the stent ends, and still nore

@H@?tsl qfimpnts ot shawn (g8 Faie Arug en diferent releasmispide at

the steRS4rRI8 With Br WGBS TR thel mbdifRSoRdS e/ GRerlembagimehghest .
One exanpl e includes thinner strut scaffold materi al

‘herein shquand-figscringdin @y evepbaraviding ks arvereyl gradieriof dildg over

elutroh Rg 1eNsleRBWRM & wﬁ%é@ﬂpa@ﬁ?ﬂﬂn@ oﬁ&@ln‘ééﬁsﬁm rglaggse

fornul ati on of the coating at the end ariation

particyfar proviging srch-vasiatianeat theesterd gads, @aﬁﬁh"ﬁgore pafipdaryiagther
proxifAfiBhd Rfich %el%f reét s%trﬁtﬁé ar(?aegi‘fﬂrr%s P65 18 Bé f]@ﬁ%? or ent

coatlng at he erence may

One %ﬁtpi%gcfb\q’qs fhlb@%tsiﬁ'étrscaf@ld Rptefigat e ends, but with reereof  a
coatlrﬁj éﬁd!cﬁrdnfgq{%i' iﬂrgseél %g%gg%@ﬁt%nﬂﬁﬁﬁ?@éhg@%dﬁﬁ@é réfQRak1 N9

fferent € |1 ncreases

| —fomwm@n afﬁba spating at ha camt Oa@ vayiation oftthis fqneugnple gedsfaneA| so,

coat: iHitfd BloR bod eﬁﬁm%ﬁdt% ks Flrdr t%{wﬁﬁwﬁ at {hg

e end vers lon o
ends | Fhediierpage m@wb%dﬁaramttcn@tmg@&mmfhmw difarentiormulatiogof 12,

R L T e e

exampig ingreases m@rrmmt areenceatrationiaf tealrug Fsaif. Alsoxmmrent

amg_@gfp\ﬁrg&{p&fa oéx%?efﬂo%ﬁmezna éergaﬂhg%a%gyeomﬁofme

I ncrease thickness el at'ion,
Stental ong the strut portions that experience very little

Rl Bkl i RRplRh: FORRRT80 17,4 B e ool °7

190 he@wledrdlrsemonﬁhbng thiefséemé seadfoldrsuch thiattke sisist podignhe.g. n
Sl T 1 95 Bl

the alilby lnducreasy ththlmess,carmmus ngaa#.ytroevﬁmng the bied @oitibhaikair at e

ooy oy T PSSR bR BB G o,

of defornadioh atthe cromus iRyl $oara nblagenpromiost Eheatifferencg in
thrcknegﬂng?ﬁg ﬂ1 tﬂé Hrgde%ymg scaffold material itself, or may be thicker coating
or drug on the strut portions connectfing the crowns. In any event, these illustrate yet
a further technique herein contemplated to customize features at the stent end
portions in order to achieve maximum advantage in one area, e.g. increased drug
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elution in the stent end portion, while m nim zi2gMtdal2007

sacrifice in another area, e.g. end crown stiffness.
For further illustration, FIGS. 13A-B show still
further enbodi nents of stent end portions 200, 220,

- woampesimvely, with nodified scaffold shagessabthee:
patterns to 5 increase surface area for drug el ution

elutioatn thh eteehehdpodionswiileanigiizing the paaticeialayothat dros .

H?S l,al Iy increasing stiffness during expansion or
endc\T7v| etl'tﬁﬁl%ﬁ%e vessel as an inplant. Mre specifically,

aBordyirer @ingtration, @S Of3AE dionastyl fisrthel bmbdtlirhdrgs & $BSht,

ond el 30t oo R il it et hetemase 202,
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formirf tA¥Bnd EroWh$sudifdd shdin BBRER %@Eg%éﬂs gitl she end of

extensi gn 250 hel ps wth | ncrease el ution

aﬂgsmﬁ %VQE@SM"&@%Y@@uefh%emwlmwéer@m stextensions
are proBlied MRt ner %féﬁdéd){o‘?)\‘&fﬁé rﬂ&e%ﬁbﬁg ‘ﬁ‘éﬁg R{e'nﬁ%r thus

puncture to a vessel

Cﬁver%%fpé@% ﬁfuwtéh%sé@@@@ﬂ%m ebwhqrg wheiecosospgedndishi as
showit RWAG d14@\”aﬁ’ eﬁns.rgeﬁ;@ﬁmh%i bhe®h gﬁméga%hs, P28 ﬁ«%nn

vessel |ntrusion when expande ante

increaged fiug iehyey ancbwnawg@mum dupdo ﬂ’@cﬁhalﬂ%@‘ﬁh&enlafeemen’tar e
254 (ﬂ@d%{ugq Sifbriliskidg br ;ﬁﬁlﬁtgﬂﬁh tdés%é{‘%h)t e A4BIP3R 5k a 300

extending at or beyo ten as shown
varlatipp Wher@exnemonﬂ?ifoﬁ‘»’@rhamg Shrngt bigrcibwardtan cuter petiphed afgy

a stenli’ﬁyﬂ?é%n{ %s&ﬁqrugfonmg e& 8% i %Mb%r erhgprsﬁ ghaped

I njury g exl st SUC or exa
enlarg@ma’ﬁ@?fbﬁ 4, H@W@c@/leiy‘)@lﬁgemlwld flush@gaidstdsewall mfraafesse!

300 BN &t ot BEJATHRIAY rRlsfenk asSRbWP I HBS O Y OV A1 0

arit ustratlon urther detail of
arrangen@gt;helmﬂtggi@mer divp bayondribes ent ¢f the siemtdmiorb\yhere frerence

iy BGPeuch 4476 Aembi@ @Y ballBl B RBGEIbIER inrwish S

ows an ex Ion O

(eg. dEﬁ@dlohatcthwpmf@mmn@wbngl t udi nal ext enS| on 250 with

o paRtssEy orehauf Bl A BT Rl o8 b i
presertsmbgdimentssarée provided by reference to FIGS. 14A-C as follows. More
specifically, FIG. 14A shows an exploded region of a stent end portion 240 that
provides a longitudinal extension 250 with a shank 252 and a radial enlargement or
elution disk or pad 254. In the particular embodiment shown, shank 252 extends into

the valley between struts 244,246 such that the pad 254 is positioned within the gap
between end crowns 242. FiG. 14B shows a side view of two opposite sides of an
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the valley between struts 244,246 such that the pad

254 is positioned wthin the gap between end cr2ZWMsch 2007

242. FIG 14B shows a side view of two opposite sides

of an 28 27 March 2007 WD 2004/ 028571

PCTI US2003/ 030902 overal |l stent structure with two

wouhospssdhy bi ased extensions 270, 290 bi asgenistnosnzesnz
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f stent desjgn at_the ends, npre (131 can
n°Veﬁ%ﬁHeeféP %}e'@fﬁf@?e" aidfie gndsy Beresig e%rhb qelivayed therﬁ RHshout
designdeaf be DsedBfbyighdit theSiht béﬂ%asﬁt nﬁyhﬁba%ﬁ@ﬁﬁb&%nicﬁ in

certain circunstances and be’in particular thus

ce“afﬂ)‘"é&c“'ﬁ%fﬁ%?ﬁsan%mﬁ\m@m %W‘aﬂws st lyer@f ciglydhespegyidednds
only aﬁhe bieht dids G ufdd&ﬁm%'c)bsél?laaﬁﬁéﬁt seeiiing! B Gres) Whiet ur €s)

le 20 | eavin e reSt of the stent constructed
leaving g reft Ahthe steat %Fféifé%‘rﬁ?éwﬁi"s fraf messgagientional slesign.

f qhswwmimménwﬁmk%&ahmf Scaf%pow' th

suitable stent materia | di ng

Sul’fa?ieﬁegh@ateaﬂa apdeafiaiging dasionss agbcoatings angdmiasaini on wit h
com&ﬁb%oﬁm@ﬂie@mo&nféﬁ%%oﬁﬁ dnd8SCHbRE For E)?H wﬁ%?ﬁ?ﬂ e, the

ditional drug carrying structures s ]
addﬁ@@%*&mmvwaw%urpﬁ shaymeanddeseribed mag be éntegral wibrtheray

stent%ﬁ"?néiﬂ LfsE %ﬁff‘éFEnt Hﬁbﬁél’s %" Strfdiuréd §|5’c§1téér %{Fﬁﬂﬁtﬂlﬁeﬁt or

exan'p ferent pol yners, bl oero
poiyrmﬁr%;&éf@f%@al@l% bioglegradableesituciuemsereseveits fomnaterthia stents

scaff&& &L, SObﬁ&%frﬁéquﬁ:atl or 1@Weﬂ+éﬁtsrfﬁ&éfof' SRR

rovemsnts therefore I cul ar
partlr@lﬂs genbodiments heelsi showh ensh degrebeth which lamjgenaraug hrosided

for NGRSO chrtdth Biall @Spects of the invention, are thus contemplated.

In one particular regard, further embodiments are contemplated that provide
modified stent ends that are in particular well adapted to improve outcomes related
to overlapping muttiple stents. More specifically, restenosis has been observed to
occur at increased rates at regions of stent overlap in lesions receiving multiple
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for illustration of certain broad aspects of the
invention, are thus contenplated. 30 In one par t37ddarel 2007
regard, further enbodi nents are contenpl ated that

provide nodified stent ends that are in particular

wel | adapted to inprove outcones related to
wovenbappi ng nultiple stents. Mre speci fp@alshigsniooe:
restenosi s has been observed to occur at increased

overlappimgssteints.r Ejs bassin phrtistlarheso e dagp régardingsteinin dinicali vi ng
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r oducts. Various
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drvmﬂlcamlrefgreecaetOtFlemmmse Figmessi thild shodrevarigused f or

aspefib 0 Rnaitl b <SSR poBdrfh b iRy BBPE N hEGE:s °

Morélﬁkciﬁcallthlee 15A ghuvessant explodeddew vhoneonverappinuetdnd 300  an

win Y SRR 3 S R R TSR

portie 322X [Hnd desivinsi3d @/and reluted stue rségimitsa guct awgho®d @t stmits h an

erl appi, e porti.qn 3 n a di.fferent desjgn
31400 Sr ARt byt MiRBeey o 2 50T esha i G Lo
as at?ﬂix&tg@iﬁ shi utrutSSGQﬂ?ﬂ% 0. ?ﬁ@iiemszdjsiatmh _m}(s is Ehidsh:rﬁorl ot )
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and c&bsfstttecﬁcﬁ’&ﬁ%&hﬁ?;me)f the ch@ gtmsaﬁ 81 BRAving2BdiarhBiesd thait hown
ustratigQn in éon of

abou e oo iR paTined e s gnd Baon o1

compHiseS fvosshiet scsaﬁolafse@ﬁémé afd Buldbr thé diffeRAcPPIthibitRsS Ik
havi n that is about one-half D. In the

di
OVQ’%*zﬂeﬁlﬂgﬁf@ | agﬁ@mgrp@ﬁer wiihdggpeck ta pmpliee. Searensi ok 12 15

crowﬁ@?’%ﬂ , 8RSislsillab bétwberShabb@) shas@RRiohs 3gngibut for the
erence in thickness, the overall de3|gn of the

respegtivalY-at i ng patter with respect to anplitude, frequency

OfAnotﬁéloéWﬁar shint séu s §Ecﬁwn ih $z@ 158! 1@Fev€%b‘bﬁ8ﬁaﬁdh&el€ﬁ%y
end portions especti vel Anot her

toa l@rTgﬁmﬁlaaF axjsdnguch §@t thg egﬁ @aﬁon M@ndmérqnhbw\p@r@e

342 Ms'tﬁé%%bpélnfcﬁx\-%k ¥R crénd SBﬁaanH ‘Pé]gt'eH %ﬁ'bt@%hm@?ﬁ!s %%3@ ch
that the end portion 332 extend |n fromb é(gortlon

facing ith¢ gepasiie dwﬁﬂ%@fs‘@t%l& pegmeng efrs *Hg1e mm 46Aand
embddhétt Ehis et 3@%@%% s?«ﬁifar%%%rrcét%ﬁ'oﬁgtrdt@céﬁaﬁj opposite

Irection versus such segnent of stent 310 in the FIG
thlckqeﬁA as giepbell Qramilustrataddn seraparing bodwstsd 3t Bavingsa eipssar

'sec’ci%ﬁi)::gﬁlgu'ngf& 6O ;rpﬁesﬁmwtﬁﬁa otk dectiohal S St el €Nt

) as Illustrated 1n conparing ody strut 344 hawng
portiop Subd34 inE1GEWB: onal di aneter of Din FIG 16A with

t R HiiRG, ReAbNA AN TR BlerfipBihg 8%nds 312 of stent 310
with the end portion 332 of stent 330, the resulting overlap between struts 314 and
334 results in an overall effective thickness at the overlap zone that is equal to 2d, or
effectively D. This thus provides a constant diameter along a stented vessel
segment of D to the extent that stents 310 and 330 overlap only at the overlapping
end zones 312,332, respectively. This compares to an effective doubling of stent
thickness of the overlapped region in a more conventional setting, as shown for
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portion strut 334 in FIG 16B. Accordingly, as shown

in FIG 16C, by overlapping the ends 312 of stert7a6h2007

with the end portion 332 of stent 330, the resulting

overl ap between struts 314 and 334 results in an

overal |l effective thickness at the overlap zone that

wo0assh to 2d, or 30 effectively D. Thigerietssosooz

provi des a constant dianeter along a stented vessel

refereheg immer inFi®m 1’66 it Hoely etxdie 624 hinhB44owera beerBifedoto ¢ielR)

20 AR, b BB OB B en BB 12,5

embotiimedt, &Y profild bbduesssis %dmb@frmeﬂ t6 Dp eshsidegidad piodida Nnor e

ennay g S 3B o e Bk By e S A SAER ,

thromEb@méh(}CBbtﬁaub@ﬂmm @hl&ltﬁéﬁ& ;ﬂaléeﬁé%ew i8- adviBWh apped to

i ne nes ccordln
precu}o %@%@P%%Bﬁ?@%ﬂ%&e BPa B FPolone o
for thl@frea%\éﬁ‘ Eaioﬂ@ InSadElitieh] @8fheksE fNthe Dvérﬁf);ﬁbd ﬂégiﬁﬁ isdesirdd b@o
yrovi d enq?nced henmodynam cs a % a vessel wall in

prec °P?'36\'7W thg oxp BQPKPQ\‘RP‘?%P"P&RE% Hepihle loeBis Wil onbogeni city.
Eiﬁ@ﬁi'dﬁ& illatrael RORG! €741, MB @v@’(a@biﬁ% SlenBRRE8bRAbASMAY

known precursor to restenosi is is reasonably
be incraratpth iiean evsrallki gdeptedin RIP\IAS ausiamizes Averiappivg aehi s

follows € B%Puﬂdéiv%}%ystérﬁs Q@Wéﬂd 34D ea2h '|rfcfuﬁ§ %ﬁ)xirﬁhl él'iHEdué}MIef | apped
region Is reduced al so precipitousl

UVeﬂEW@QISERﬂEﬁ #09.0A Fespackvelt o6 brlsrceineter @lw@yuswtams h. As

3523§2Irat|gbergsﬁéc{,\;é§[rat ed in FIG 17A-B, the overl apping
stents J.ust descri bed mag% lo be incorporated into an

oMeteapecifigaly. dgligoanegtheter Bpdehan ia fi3.diinsludesan | appi ng
elongét% boﬁ?bvttﬁ’%lstaﬁéﬁd‘ﬁo 356%%% caek %ﬁ% p&égalﬁé‘ HaidBl 36@ch

roxi mal over I ng stents

and ttww agiggted ftceb@mtm%d yithina fitshlocation f@r@mﬁém{artmon Wbilgy

prox '@Mg’@a moﬁ ?‘2’4 é}%grldls %g% Fhetl 'fﬁ&?%é i %Mts"ﬁ%{\%n&’i”ﬂ'eﬁsg 17A
adapted]m tmeb fan pmsmzablg &owce otipflation Auid, aick asin wdeflatwr t i on

filled \ﬁi@'ﬁrgg’gg%%t%ac{ogfr%z infiSich fRR qﬁ&llﬁ?ﬁ)@h lag)‘ﬁplnpr & e"{ﬂQ that

posi tione ocat i on
loadedl ontodiaiorn 358 with an avertappingiehd portiown 262latatehdistpiy afiteen 354
' i . r 355
e of b SPAESSHAYIAI s QSN IR,  hE gt ey e
endpmrhf)matl on fluid, such as an indeflator filled with

(98, PRI BT Bl o B BBl
distal end hortion 386:thbtaapies gn erphnpiableibaliood G288 laod thatid adageditol vy

be pog 1%'{ela(?mt Eiéecgfld %giﬁpﬁ%&%?eo%mﬁmj% on \,\{F,ﬁé é%gﬁ}? %‘h | 2 tnent

portion 384 extends extema!ly from the patient with a coupler 385 adapted to couple

to a pressurizable source of inflation fluid, such as an indeflator filled with radiopaque
confrast inflation fluid. Distal overlapping stent 390 is loaded onto balloon 388 with
an overlapping end portion 392 located proximally of the rest of the stent 398 that
includes the stent body and the opposite, proximal stent end portion.

In the embodiments shown in FIGS. 17A and B, the proximal overlapping
stent 360 and the distal overlapping stent 390 are adapted to be overlapped with
each other in a similar manner described above by reference to FIGS. 15A-16C as
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FIG 17 B shows ball oon catheter 382 that includes an
el ongate body with a distal end portion 386 that7March 2007
carri es an expandabl e ball oon 388 and that is adapted
to 25 be positioned within a second | ocation for
stent inplantation while proximl end portion 384
wosbgsdsnexternally fromthe patient Wt hhacaidsin 385

adapted to couple to a pressurizable source of

follows fih até mndd, prixinal sum'lapalsg ateni 369d$ implamtedfin bh egpanded

T I TN )
overlappmg/mdl raplion 362 sridcatet distally \ﬁmﬁ] the veasefrelgﬁwhom? IS%/egI
: v

romalpi Pl Bl S5p 80 sneipistitie elalbrl BT on
implarnies Tgm@?bmﬂﬁmalaﬁ?m?ggn gn;}d‘ﬁlt@ prdx}fgetzl glml'laBplnit] gﬁd portion mal
92 QFfis B o¥rRbnd 8 ROt . s Hevcek e AR
continddue Wiarated Dldnglthe stented esgicte ﬁﬁ:ludhg et thb ke diyverRber ence

to FIGS. 6C as 31 27 March 2007 WO

| -
betweriyrrpogie '?“ié S2003/ 030902 fol | ows. In one node,

pﬂt%(ﬂormlapmaaieamt ﬂt@ (fe‘taﬁf@? atﬁrﬁﬁgehfent ?ﬁaﬂ rﬁ:ﬁtte%@tf Ufb @'@t
(o40) | ratil o e I rs an ocC | ON
variafrg obe Y P Sfdiari S pasted PORBET Bodsey L OE g
exannw theQist:d 66ni :ﬁa;lr B¢ bl stsofdwad BiithdproxitriaFoveRSsisitg

tive.to t remai ni ng portion 368 of stent 360
Sfe"fT?rbfa@amﬂ'aﬁ Parm@qrérraw*év%wp Fpnbip 8At regujigdite bg crossed

througﬁmeaunh@fﬂome étﬁ& pﬁ@ﬁi@%sﬂé’ﬂétn@%pléﬂﬁ%d s §lé6 o bdrat
over | appl ng end portion 392 overlaps wt

appf%wg?w aldhRseItyp BrINErVSEe RS mqvaw raghaged ferargeAdes t he

togethéﬂ Bl pe |Eﬁher‘¥;§)ét broifiap onfﬂnﬁéi‘i‘h@ﬁafpan 'sfé'ﬂﬂ chi Se asanhed

re ion, inclu at the area of overlap between end

ipn Wittsangiher bge o stent; 8.0¢ %cwe@i@aa'@é%t%&o&hﬁw behe
used@@eﬁiel' Eéjju&rdegélﬁﬁﬂe BY Pﬁ‘ﬂﬂlrﬁ%ﬁﬁo@é H&%ﬁ‘:laﬁfs%héﬁ he is able

variations to be con | ated by one ordinary skill
to chepgedhe WPRIP GaMESS tﬁﬁbﬂ%’?}? witha firghiaptanted stenfesmhsasawheat ent

only Wenﬁ%e@dlﬁﬁ%r%iehﬁﬁg, fgoinI BYRAsOW e#ﬂ?se@ﬁcﬁ?‘ : IﬁE'also

overl a pI ng st ent. In this partlcu ar
contemif ﬁ%ﬂlerea@ﬂ@gﬁt@m may, bmnerra@raupr%@!enbntﬂte RESgg@d

they 4V kBt SRR widiRbd] BFackés. Oh oh@ RS IRRMMh

antati o Is al so appreci ate
at ﬂmgg“@emem@bﬂw oteack ﬁ@anﬁaqroaﬁeceﬂaw@gm rwmét@lhpg or 15
Two 6@95‘6&]‘@ stéhts & shbiter |§1§W§m pkdf bd&&%élﬁglsmgfe 16

overl'appi ng stent, e us tio vvlth
in cergiptiffmsianess. hafaddttlem;tany@tegt implaptation parriemiak rigk efran,  or
edge lafr%%%l"itﬂmbllaﬁoq ﬂl@ﬁ ﬂrésgﬁiﬁiﬂﬁiﬁé?cgﬁ Egﬂrz f?nggﬁéﬁh; rpﬁpbenb tby
the p@w@@g ef aweﬂwqﬁemw ireduced profleent! fqy thei averlap tonest

In an* réts?é{lnt %E)t | ndedmhgﬁe? s%ﬁﬂnckr%% Kroﬂlré%t %ﬂgt at ‘Eﬁg §nd

er ste sec
for 1mpg)vaqi gverlap charactenstlcs W|th another stent and these various aspects

are thus considered broadly beneficial despite the particular implementation chosen
(which may itself provide further substantial benefit for certain circumstances).

It is further contempiated that the modified structure at the overlapping stent
ends provides for a locally modified radiopaciy resulting from a different density of
the metal patter there. This change has been observed to be fluoroscopically
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20 contenpl ated that whereas |ong stents may becone
nore prevalent in the DES age, they do not neet27d¥arch 2007
requirenents in wide clinical practice. In one regard,
their length at tines limts their ability to track
- to and cross certain lesions requiring stenting. Two
wovedsomeal Ng stents of shorter Iength W | peasdo$é30902
better than a single long stent in certain

visitle {or ceriinanneticylar prianggdienisosnd aidse seading physigianrin inplanting

 the SiBHS WAR dBStablbSdonfbicAiearts R Rafn T 6N 1 01 | OWi Ng

g pressure dilatatio ven ong stents may benefit
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the coplt B3 5BEpEEMRs 36 vésbaliinps Spafimaied b rigceaing
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tranémrtelgmhargsrdemay trmspcn drugam b prosinthl fof dBstaiFashionp&d tafis
the fll catl nons ? | dq? of stents have tEeen I
Qf%’g@?u%aéﬁ' MEYEF %‘ﬁm drugexppstig Whereesy the pentig
bodyperredixte enagdin felgidnb of the IsteriBthi dbwreainl@adip |rr¥d?\/§drdee higher
clari to certain suc Hn@ﬁ,gects as

dmg\ﬁgp?enggtiqna ﬁ?éﬁ%r i SY‘?"tt grfls E’@?m%tfqr%?li”ﬁ@ Bdi ment s

accdi‘ding folvesiéd BES pdagcts bh@ﬁ.ﬂibtéd?élékﬂ cRasskd nd MUGHGRA RARRCT S
the invention. For exan‘gﬂg FI GS. 18A- C variously

proxBi sk PaROS MarRBHEn other|reqians: afGeEinghe higher

concehiftieh of difig a@ﬁ@amh@ﬂ’eﬂmar@ﬂt\éme biePrgloR of fedtdnYis
lo delivery th a varied gradi ent

'"d'caféaﬁ@mﬁﬁ%fﬁ ?659 ﬂma?rﬁw%@ PY?'?P&?"BQ tbemarﬂcwenhatl@hﬂé to

obstédl\ﬁan&ié&é@:oﬁ 2B Hus réfucB Adskshogbove, along a stent's
el ution concentrates at the center body

th, d
- BT GHR TGRS IoRg ST RrelTATS e coBiamPlteAd Btonsy

regaﬂxr BgsioNNY FIE 18ACHE bRIxM:NEnd Jdior dﬂé%@ént Rford iR d Wit S
tion_on resten03|s at the stent's ends 1s |ess,

d"’9§ on proflg designated ayE” t“I“FémE’rQS’QV ﬁﬁﬂtfo@ﬁﬁ“b't%‘ﬁor\l%s orem
desigatdeisMeTthass !e!{s?théﬂeb ' PRRATIAR, tﬂédikfaﬁéhgf@ @(ﬁu‘aﬁﬂé S

transport

in a proXinal ,
g Zhon Al "¢ Heat s 5% neri hiherghas iy taoch @eeiop Pt ok
high €8 t8 aBe pRbtintal BRE GBS, [THEs [SRitulaRbradient scheme maps
against known clinical data for restenotic activity along the lengths of stented
segments using certain leading DES products, more specifically particular focal
frequency at the proximal end, followed by reduced but nevertheless still heightened
frequency at the distal end portion, and then foliowed by lower incidence along the
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body or distal margin regions of the stent the

downstream "wash" may provi de higher drug 27 March 2007

concentrations there. In any event, it is axiomatic
fromclinical trial data according to varied DES
products and rel ated stent chasses and drugs used that
whB®4/88sRr oxi mal edge experiences nore regdRR&SLBdHaN
ot her regions. Accordingly, higher concentration of
stentdodyy Tthese differencesare porsiderasi onghdensitySoasispanenit aregpbn of
h [ [ f S !
vess%l ?onsé)&‘lﬂ#)ﬁs an :If%rﬂﬁ# st ﬁg}{]hé‘.{ehééﬁ Eb%stbﬂz?%'is 'ﬁ'as?%nq t}j]égnreen

overcom artl cu

 the swbtseiwsl %) theﬁabh@stﬂld@wms inthe @nsm/ crfdrmmeed @et mntmea;
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e R e

due tb af )bverl'ﬁbﬁiﬁg aﬁ‘arfg‘eﬁfeﬂﬂﬁ aSolRdelowA f&Shﬂb@Fa@idn Ay thcrgdeasi ty"
r unit area of vessel For exangytn%an 18mm

profilg ?f’efﬁﬁu'ﬁ‘%" gy ke apceptable pa thedioxiinal stent edg et theen

distaltdisit 84t ends, but the rate is still lower, as is the
den3|t of drug need, per unit area when conpare
SRt atostr GERclTs P B5 BHBPUI Bt SHOWR Mg s y

proxn%@lrb?ltl‘&'l@léi ehd Bortién MBS LM gBaRV@Evatediiioh @mtea *Sfand

vessel . It is contenplated however that oth
e’ whergas m@}dﬁaw Ml@wexswpl@ﬂ‘éﬁlwowempf leakjo". Ef&wax B to
nmaﬁéﬁﬂ@‘f&@%ﬁ:ﬁ%‘ of %Br‘p@%@éﬂes%en-& Qﬁffotdfr%"ﬁes@% fod hereaBsl dHiy'9

elution the same, along the whole stent |ength. or

elutiop,ahthg|eads ﬂﬂﬁ@thqryﬁequuwm be well syited ialonp die guticsrlength of ¢ h
the s@ni1RKg. hF&f&Qmeeoﬁﬂrér@eﬁGh@Inot"eS ab&,e tﬂét ‘tbse ﬂ% g%pgml end

portion, whereas dy and di stal “ends at
betwaggreng gepwng: m@frféeeé%‘a aﬂrmfw dﬁﬁl@ﬁ' evqsvmer@ an fedtent whereThi s
certah%;ab&‘gétﬁ@éﬁ UBwnd Qﬁd stn%&%aé}@ tré%;[ H&Wfor ﬁomgmaas GegeBPsen

t 0 enhance drug el ution at roximal end that are

 side hanchpeteney andtavs, Bsbmrow@ln@ﬁwhwlydpwmﬁhaie@ﬁ@ttéengﬁs t he

at thefindik 3he BbAts R ay KM ﬁ%&g&f@éd%@n‘é th@ Ec&ﬁﬂs'%% g ridk8 for

crowns wth en ar ge ous s apes
side-branch closure as the feature is highly localized and can be accurately placed-in

a vessel.

It is to be appreciated that these gradients just described, while each being
highly beneficial according to certain particular embodiments and circumstances of
use, are illustrative and may be modified to suit a particular need without departing
from the broad scope of certain aspects herein described. For example, these
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provi de highly beneficial density and anmpbunt of drug
elution at the stent edge, but 15 due to an 27 March 2007
overl apping arrangenent in a rolled down configuration
may increase profile (a result that nmay be acceptable

on the proximal stent edge, but not on the distal

wob@sedge) . In yet another gradient exaghluSwbBoso:
further illustration shown in FIG 18C, the proxinal

graphg e ilysietiye adnoplerscalarangdle warious ratiosbetweendatd paiatsed
descrBbdifia)Be %dﬁfﬂeﬁ eﬁﬁ:rﬂ%rm@rﬁ%hll%%e Qradle#i\g %F&Q?wh he am d b ody

porti on has a relativel [ ower pro

curvilifreay refes pi ¢hagee along/tee faﬂgthett@vrmaef befstapn@bmrmﬂmmg@ st e nt
modn’-@@ {jﬁ% r%eo?bl%ﬂérféﬁﬂl increased drug elution at the

erw se [d not be well suited al ong the
e%ﬁcpwg teng‘tena@ﬁtuonamnsd@atorbmar #idine endapstents is

also b@ﬁé\%ﬁ ﬁ?ﬂﬁ)ﬂ é ?olé‘ ﬁtrgﬂel%g%\fﬁeré h3hus, Bhﬁiﬁﬁg%ﬂpﬁ 8@%?&

eate a esi
aggreeat@nmm-ﬁwrmm hgen@t (erg; clmndogem's PtavbaEr Mayams libAtaveen

inhibitBIsO8RY i hctiel Ut B Refit dnad @*fy}ﬁfgytiqoq sg,&fqgi H"%(/ .Vgﬁl‘%abl ’
such drug hgenimaylbe pedvided dloap ﬁ'nagmﬁlfhmdy pbmmmdi the aetnlf] bbwelknds,
ot BIEH e Bpld Bl el et B e
furthef frameemts oy ghbr;eedlndpa;ig ula th:anak at te ﬂg@cumﬁ@ug ?é gl %/hat
Moredt B in s B0 eseciete Pl PuisfnSRRREY her

Thus, Ian@hil-mﬂbmnﬂfdry:cmpoan@mdﬂlla&g:iekﬂn@tﬁaéoaenn péméumul ar

odi and C|rcu tanc use, are
theraq%p?cbg]{; 3%953% qupgqi edo suit a parti cul ar

mdrdmgtthamirméeaamd.rn@at é stenis bcfatéif\ﬁi&dnﬁlﬁ;ﬂ@e of
cer,t ai ed. For_ex | e, these

aspects herei desc
compoids, it faast e Umogidp g5 A Bisialet Fopregation 5%¥0902
thromigin awimtoa(reeg blobfdﬁgréi&ir haparam Gnieh theOnvaiGRleaf tRerit BRut
5}?3 qus fati os P%‘f i 0| nts described may be
Is an gplyeyieRagis ﬁﬂ&PR(ﬁ@r ligxe vmro gl 1B IRy PRI Fechgling ehown
estradas, eRerolim0y,ithdroli, deabsfariafe HYDROBINAOAL)! SigokifR Hithe
e ste or otherwi se nodified accordi ng
oxide ?fd“‘éﬁ oxi ? ﬂ&ﬁg»dd@ﬁw or pr@drﬁ%@@aﬁﬁgs erslegyaiies, or
blendéiﬂdﬂotﬁbﬁﬁﬂdmscﬂn@ﬁalo es;@bln%ﬁe &Bté@rin fis vahed MBRerah stents
arole in resten05| S there

OPPOS%%%CE%@A% %ﬂﬁq’fﬂ% regctione diectent st

showndf stedt 00 THOFIG, @Qf‘? 3k ﬁlag th?{wolfésél QEgSngﬁ}ﬁsﬁuanéH rgrﬁ’lbi’lﬁzgtl‘?ﬂvl at

Il b/ll
two P%S@b@ﬁﬁ efHbe Sfﬁﬁgﬁ"ymﬁ Qfe%hgwaﬁmaﬂaa"waﬂ@ew%. | e
Jue fbréé’éﬂﬁn%ﬁéﬂ inBRY rddRrddHrevi Hé’faetﬂ'ucﬁleQMI $thRwusdidfydHe

0%ortl ons of the stent as well, 10 certaln enmbodinents
ends qf fiecstent whpiedispresstant ipeiasedactor srviselupiaye consemendls, and

shownl dhd described variously with respect to Figures previously introduced above.
Further embodiments are herein provided below in order fo provide additional
examples to illustrate the broad aspects contemplated herein, as well as particular
implementations that are considered of particular benefit for certain circumstances.
According to the embodiment shown in FIG. 204, a stent 450 includes a first
end portion 452, body portion 454, and second end portion 456. First end portion
452 includes an array of end crowns 453, and second end portion 456 includes an
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further enbodi ments only at one end, and in particular

at the proximl end. Moreover, inflammuation is ZMarch2007
considered a culprit in the edge effect of restenosis.
Thus, an anti-inflammatory conpound such as

dexamet hasone, in particular therapeutic nodes at the

wobedbsends, is also contenplated. is AcGfrAisigs iR
further enbodinment, a stent is coated with nultiple

array.efiAne Grawes 458 thathae upisue fatues elative toi filst end partin 4821 et
and ﬁﬁ%ﬁ}gﬁ’&m 447y fQ"cM%r irf’ eneld] rs@@éﬂdrénh\%a‘ttl? léa(sg?vgq R0

ogr or heparin and
the fgft ‘é?‘ﬁ ofdhe Ggureiand samesponds te sheeprosinal cagpstteaﬁ'eerxgl of the

stenpﬁ(’:)l dstcjﬁ:%(\?%' be I§éc{e8|dn{8"e§ball oY 6%&%&!%%@2@ C%n%ltagtngended

ac ro
to b@ﬁ@laﬁmd aba lﬁSIDI‘l(SM\ATIhG) sterti450 Bicludesia piuramyucxr steft stet de or

scaff sCarhid b ey Bl BRAVE Rl R Rl o iliner
inclugé slenictryt scgfiaitingeygrbentcaidhesivo emdtpbitiony/ 454,456, MAB BRI an
at 6, of , t t
seorfiHe ARk 3t B OR8] 5 Pl sl beieet DB G
and gralgrowns 458yinotdngraspauts siinlidréo othet dtiussegitanBhidRtREStehtr OM
o portions 410,412 of the stent strut 408 as shown

' Iengschermtl cally in FIG 19B. 25 The present invention in

oreweesgahd epd omwde%&lﬂm this @rdxmmbteﬁténuqiouroﬁasab@ng the

of the, st t interface factors
modfH% il e ie S, harfi ol SIrB NG B RS SroumdBE . Erge
theseyad shustusss\biat B rmm@ﬁaimrbmrd:atghlé 8Sua e VIMEH ¥ larger than

tho s SR SRR it HOBTPiSe Enislepisa s mark

the ameeo*f‘ﬂfaﬁ&tlb tisduelstist frafsttioh MiRerficB Afle RFRS FAdusCRUERRBIaRS ed
as, we articular 30 | npl enent ati ons t hat

less Bstrigs FLATE acaog Bt idn amorsafalt Bchie aganchie

tlssueleﬁsp&myaméﬁi’over—ét}ﬁﬁﬂéﬂ (&? 1501 0% Bve MROsHi X8R refRRPAE 1 N
450 includes a first  end portion

'”“%L? VSB%%Q'awsfsﬁt(f g\ﬁPf@Mr these e satiussiclymstareidemere

surfabé ek 2B eRO b the Btentordrug @bl%@ﬁn BES@Hb%Mm%fntse% crowns
second end portion 456 includes an 27

ShO“ﬁ)&f?\?rQaE giween ctowns gishe stsnt Wsﬁmebmp(qagm@‘m/@@m
the patterior afu
oAy o) 0 R b B R
of 0"56 { YRedsm end areyn oveed crawnguyibe aqomrr@benﬂwrmmo‘?/%cﬁ tion
indic#t&bad &1, ShO W Bart:&l.hﬁ' énﬁfoﬁmfénfj&o% id SImildr 9 PQI‘H with

corresponds to the roxum or upstreamen

respegt toperiosd! apd ﬁmpirt@etf‘oaﬁb’fée reshekihe stenidody Bod amﬂmp@fslte
end pkoR usﬂ CHOW&VeY, dﬁ@@@tr@'ﬂﬁd’cﬁ% dfmeeé?&ﬁg?rﬁﬂgé’mgﬁs t@! ant ed

at a lesion site. The stent 450 i nc lurality

distange betwasep adigpelit sidge af ansl cmveniugerenisisdnditatedies d2near
clear§ldsd hah WheAdibidfed P ddfifed ?Wﬂie E*{Wé E&ioda)fhésel-cr%@%a!ﬁus

Include stent strut sca ng segnments a
“close:iha 9pey o1 3 Iesastepfiashientin haster distance with more drug delivery

scaffolding there.

FIG. 20B shows another stent 460 that includes a first end portion 462, body
portion 464, and second end portion 466. Second end portion 456 includes an array
of end crowns 458 that have unique features relative fo first end portion 462 and the
body portion 464 as follows. In general this stent 460 is the same stent as FIG. 20A,
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segnent shown at this end 456 has a plurality of

undul ati ons between body crowns and end crowns #ZH8arch 2007
in many aspects simlar to other strut segnents al ong

the stent 10 |l ength. However, the end crowns 458 at

this proximal stent end portion 456 are nodified to

wonRghmsenenl arged, partially oval struct Us@Sysadosdshs:
crown 456. Each of these end structures has a radius

proviged that thetend eraun sfiueiuges ofithe fipst akd sdvonhends drar ger t han

. i ; \ t ent
ek S L SR SHA 50 KT
downitraamtdistaltend 46@ indicetat at tharighttsidercf thetpagé.atis figuneisl ar ger

provii88 2 Gt 3 B a8 RERE et BerrB g et e

desctibesbmey be lpated ah keijhenienthof'they %nmmaestmdt to (peoximal br diSk3b

f .
T MR TR S
suchpstenis Wi bewoeapled ukdcainglyt the paﬁicﬁlbﬁorﬁhﬁtlaf ori ihe righteitefif or

side 9 54 ot e ol B B BBl Ten o b 3 o Shnb
prox;m:acmnaaln (Mdrétﬁved &0ch énd snﬁctuteb@eﬁabumay Bedrodidéddon both
nt end 456 as The eri od

endsfitng Gl il one e 5 EBRMEETT SRITAMIEATD AR and
benefit mamb@galhétﬁ:@ﬁ pmv?mb cendin Bﬁgéédéﬁm@ﬁn%rﬁs orl aﬁﬁw &ﬂatéﬁlé as
n the icy odi nent shown is sinilar
of the BteF$€“$’QtHaQPHlaaﬁ?‘?ﬁr°xW£EE‘£t to period dl and
- ampt bldatie, A i@ Aotbd Bat ARtInPaski thast Sithe BRSroditsaNd
di %Jgg hh’g 563 ﬂﬂg portion 452. However, due to the width
indicgfed fn Aapd B ey priderderdncreaned cepssing Rolewaitieen
resp@ﬁiil@éﬁﬂéar@ir@ﬁtﬁe @ffucﬁ!i’é’s ChRVdesRA |caﬁdb%ﬂ§%tg§frbeﬁm¥ e at ed
| ess than the distance dl defi ned

cmmglrvé‘ "E%'F%" ﬁf& ?fé*aﬁ st adhich eneiniera the m%gha"eraglr&%oqsmg
reqm%hﬁénts Qﬁco@id:dgﬁﬁ%u@fpéﬁdh@nﬂoﬂﬁi&ﬁ %n&ﬁﬂfr%@rhbiﬁétﬁnaﬁce

nmore drug delrvery scaf ding there.
CO"S@B@défﬂwasfh% ﬁ@ﬁne@uf tf@ﬂwﬂ%memdmﬂm @rawéln@swthl@qalhe nd

unigUR fakde? FadhfPendRshih stRefuld @ %oﬁ’s%recﬁg gaﬁi@ﬂ&rﬁ%@f@al R@éﬁ i on

466.” Second end portion 456 1nclu an array
Pm‘f'é%%&lemmﬁ&ndﬁétbes@ntaiw features relative to fi rst

eﬂ’gntﬂ%rrhbd?ﬁbaﬁé?s Gk ﬂr&?d 3398&361‘ %rﬁ\ﬂeﬁfbn% ﬁt‘eﬁ ‘ﬂHh%WS

eneral his stent I's the sane

embozmenf o8BI ?OMBraﬂd m@psw\n@mﬁy BeEEYD umquely arranged
I
S 0 oL ol e S YL (S may be
madg without depaging frosuiba seapgtof thednvgntianu es Brthierdliusitated inthet ur e
fo”wﬁ,@;:, grebocated on the downstream distal end 466
I ndi ated at the right side of the page. This figure
i 5or exampled EU3-i21 Ashews a etent 470itha fissttend portihe 472 bodw s

porticﬁurlﬁti?érm’%c&ﬁc%ﬁﬂ fortidhSi7B ikt RAOURY GBfns 478 that are of unique
designs with respect to the rest of the stent including along body portion 474 and the
end crown structures 473 at the opposite end 472. This embodiment is similar to
that shown in FIG. 20A-B, except that the end crowns 478 are still further enlargened
bulbous structures relative to the converging struts that form the base of these end
crowns. These end crowns 478 have a width w such that the inter-crown distance
between facing sides 480,482 of adjacent end crowns is only d2. This distance is a
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5 described may be |l ocated on either end of the stent

with respect to proximal or distal orientation 24 Nhch2007

a vessel or by reference to a delivery catheter system
to which such stents will be coupled. Accordingly,
the particular orientation on the right or left side
wohoRs@age for the figures is contenpl aicqfisions oz
illustrative, and nay be either proxinmal or distal.
still siimliegeprhetveago eronmd tettie tniqesengeomares! 458 ofrtmy.' F@ 20A-B

e BHEYS oo 1Pl B e ctbnsb o e M PRt

undubstions atttherend pmt[cgadﬂae dhik fthepinpatcid |t|mgamcamt anddepbitytdfese

e BB i pde A Mo Rl EnfoaBpoul LS 1é Pl Rl o

of thé Riglire,, Bndsthoughr rasible torbes proaitied b sithefl ociotinoiend 5872, 476

o BEhEF S P A e Rl RSB P

the prd)Mimalteht) efowine of thd Bieht 47056 fthedineedsed iwith mnsganlﬁadhﬁéﬁtl y

o B3 Bofh S 4 A ochil S BT A b

furthéiSiAse AR Piofile WNihahdll lddccepthble Yothe PRXIM:E BitaftierButt . and

their caonbination, is considered within_t e of
much marg ‘?RGIUBFP CrO$RNOARHOTRANR if DEVISeH QN s dﬁ}%ﬁrﬁ 8§§P| y

steniyroque, |arger radius end crown structure i's
considered in particul ar benefici al 9%(5) rovi ded
~ onof Rehgriiisiration Bt 26 shqwriea %f%trﬁgoa\{ﬂaﬁé" irst gag pestien 492
with ﬁ%lt Mﬁgémmf@hd bﬁﬂné’ﬂ@ﬁ%oé@?&ﬁén 441, arlihesécahtﬁéﬁd on
ied in the nbodi ment of FIG 20A B and
PO"“?J? %%%WFQW’FWW@%@ Wy 4%1“&1%?)“"'814? @\'ﬂj‘é@it‘)
the réstaf ﬂn@'sfﬂnf‘ﬁcl(réigfthb hedy ﬁérﬁéh 41 dndany oﬁb%@“tecérﬂ)crowns 493

structures at ent end portions made_ wi t hout

on firgbensd RartiRy 4920 khis reibadimget ilrstralse aﬁhw%'ﬁhwrpgr%@lon@ft her

thesé lob&IStunfiu€ grdxl?nsﬁ B créwn E{Pudt&% ﬂvﬁh ﬁiﬂg&h‘ﬁ&scunﬁﬁﬁe SuiBIR! €,
FIG "21A ows a stent 47 firSt end portion

theseyqrowng, 5ag (0 e eripo ihal Fap ln’@ﬁ@%@é’dﬁﬁ%ﬂ‘?@ﬂﬁieﬁﬁiﬁ@ﬂ R 476
distah ethésh @dggsﬁér 16 sr&gsswﬁm‘?fhez%%r Heré' V8 SRS

respe to t rest ent |nc udi ng al ong
Speclﬁédb’ ot arpwns P havma widie w1 eelativerioihe cir wmfetema@@ ang3 at

| suchttili‘a% fébﬂ@gs?de%?ﬁg Egoeéf?a%b KE@ e%a%mﬁugﬁ 860 tn%viﬁé bgdratidh 30

except t he en cr owns
d lstanqvaofaﬂewisl@h islagpip smeter ﬂ@m the geninsie dwj@nc’@@iﬂ of theuidylalings

pattegrfét?ﬁ% éﬁd Cﬁn*@ﬁcﬁﬂvs%fl Bbr #dn és%a%loﬁ%ﬁhﬁéﬂz OaRE

Crowns ese en ave a
FIG. wwpmbmﬂimnh that the inter-crown di stance between

RS RAng AR G2 has 2 2R 488 C HA D ShPr BT .
w1 rehgiipe isihe 03108Eied axis thah thessimildreimersionioé thased crompwns
embddiRBnt NI 21 AUPHiS BRlefELURRNSGP pidlidbd SudtlofR R4 Bs
follows. As indicated by dashed converging reference lines at the bottom right-hand
side of end pottion 476 in FIG. 21A, the end crowns 478 of that embodiment
ferminate at a stent end that is eésenﬁa[ly where the end crowns would have
otherwise terminated if the bulbous features were not provided and their
configuration were similar to that for crowns 473 on the other end of stent 470.
However, as shown by reference to simitar converging dashed lines in FIG, 22, the
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enbodi nents, despite having a simlar periodic
di stance dl for the full cycle of the undul ati orEMaich 2007
the end portion 476. This further inpacts the anount
and density of drug elution into tissue at the stent
end 476. Again, though shown on the right side 5 of
whhearisgHr €, and t hough possi bl-e to be prgqigdansamo:
either or both of ends 472,476 of the stent 470, the
larger gimmansion Marof erpadicrowns 98 i et embegimantlsagteensibe ur es 478
: 'S
tenmn?f‘erﬂ'ﬂf%e&é?ﬁtlm Q@hf\ﬂ%ﬁﬂtﬂwﬁé@‘fﬁ@ rﬁﬂﬁ eﬁ#ﬁtﬂh s éda!

urther increase I'S enbo
have gyogzsefi afapucﬂ@venmriaédbmmsm rﬁnﬂglaereaﬁeséhﬂ)mhtuﬁem G 21 B

umquéy;ésﬂ e RPNl A/selm ﬁﬁrom{ to AL AR BV BloXidifna ] o

e accept abl e roxi ma 0 much
dlfferenmeve Inleneregardothe beosfits @‘swpmg’t %ﬂéffcﬂdjngramct@*ug tleliyenareled

otendl 08, Bl Rnalmilthe R AP obRhSTF:

othewusmpqsbmpﬂamtahamzm amtwar veghid; e shapef providestd differert radics

of cuniph i e oy LREE 8 et R EF A BndSs | P

margimareauni que r el atlve to 15 the rest of the stent

B HEUEBb EnES of SgBee ek B b RPERGh B e

- fact multipla suchedtistusessinayl He ihcorpdrated pt agingls steatendf as :tﬂwtnen

Fios. 8RR e BurohonP sV B e e SR ek Bl o (o

portiors &, end asécohti @hd béreion ﬁteemmhaumsdmahaweﬂwbsitémamngt han

tyves bk st G B BBl Resc o Ly e bty "ona

certatmlﬁsmeﬁts ad ﬂﬂovhavsdjacem eichcroding 518820\ere sépaidied by a

er en t hat faci s 499, 500
astanfy SEHELE sptes hanthe Rencl sgords bieen aliss piips
elsewhbréhlaﬁg:&leé%fen:iZAs ﬂMﬁivxlhdl hin | ]IC-TB% ﬁgal éhgfgléﬁéﬂaw a;tph@mtld toghe Ch

| St ance 0] e unau n ern_ a e
prior FRtass e ety Sty oes ReetRnol Mew ARS8 14 WS BB | or
516 indheséataged danfiliratibe redalrés thatlife eRDEBIAENMS, 520 vkap.

further ipdicated in FIG 22 that end crowns 4 8 al so
When ﬁfae\éeﬂgpv%ﬂa@r a @fﬁ ngn skifygSuch Mgy ip{yidedorinrseassA grafiiedi nal

(versua&éﬁgdsmré &y @rhdl%th@wlcm mldéa oQbr tﬁ@sauaaﬁ tl‘ié Qr\é@ent _

iment in FIG A. This w dene

 cmbodiigs (RS R S AR IRhe Profie) AGFGUEIS tie Fith 2362 e

embodwerﬁaéﬂﬁﬁovﬁr%rﬁﬂﬁrr&éﬁtﬁadrtéﬁé foRBEE oh tHdaReA) dSpBctlptHeOm
ht-hand side of end portion 476 in Fl 21A, the

overlagig WrBGRECN A Biovidad il Bl HiBmetes rova chiaraamEn
(w1) tr&h@rﬁﬂ alRfthtd SRf crownsSSERRMicHArL YnteHiRl ?o k@leov@ﬂ%é‘é f¥ns

have otherwise termnated if the bul bous
Sma"er @%& ¢rPwas N Jhisdnaxiniges the@biifydo prexide a comnpetgoiapsedn

confi ngE!‘ ¢h rﬁihmﬂs@shdih@tﬁehﬁfhﬂéﬁﬁngcfhgmuﬂ&fﬁ % Arbfle RhfRE end

st ent However, as shown by reference to

itu igdoy b&rap@mﬁ@dghﬁgfl@a@we@ﬁ embpsimenis dascribeglimmeniatels

above generally diifer with respect to the size and shape of particular end crowns
located at one end of the stent, whereas the other stent features are similar between
the embodiments, including at the end portion that includes the unigue end crown
structures. However, it is contemplated that in addition to size and shape of end

39




10

15

20

25

30

27 March 2007 WD 2004/028571 PCT/ US2003/ 030902 | ar ger

di mensi on wl of the end crowns 498 in that enbodiimaich 2007
| engthens the termnal end of the stent 490 slightly
beyond where the converging end struts would have
crossed as a conventional el bow design. This increases

whh@espli tude uniquely at the end portigandfeEegrent
fromA to A2, and provides two functional 5

crowng; varighisithas aramete g1ay bg adified e for the usiaus igsplor t
struotfie@hd Rldled BerdRd o b EndirioRifhedignt, ext ended | nto 1 he
"margin" area that mght be injured during balloon

S0P SRRETI 26 Shown I 24 paisnt H3Rinelvrst 5% end RO her
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curvat ure whi' mali(l | nPact I ssUe erosion
end ppren &iGrdndpertioa §3€ hroa locallyiumisue stentsaaielding patian thak
. ' s I : rther
il el AL Sl oS co A VRRTRL BBt
thicknesrcibamppredtestelsewhers omie stest. dviere spekificaly, $heoand portionF| GS.

- . : |

5o ooy MOS0 bl ¢ o
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the créwn padies regudisat 8 periclincrewrivrsowi Sisace ofid? that ek thah by

 tho ulfpu BRI Sl g o elle R b e 000 (he”

Furthesinerst by also grbwiding iboibleniBrged®Bis = tiek endroeoveris 538 aheintarabl e

t i or,. Figur.e t he,trapsyerse ctosszsecti oned
crown A ot Bl St ST Rtingr bR B B gIR RS | 0
particder ilusrstivd eathofingut sttowanthe eqplittésA bhie uhbdatgdtent owns

8, 520 erl ap. .20 When..so er ] ver a,bal |l oon
soaffodfitseagahiit iR sd ol Bhp p e sk BRI ke Sl r oo
portioskesfistpns530h thoaglomay also ee siodifitd Wi rdédt al parfeutav hebald over
t he

the bal | ) t i ire.t

B T I e T
surfaclé&éba?ordcﬁ@@fﬁﬁé@n%ﬂeﬂmd?ﬁﬂan@hﬁﬂgfa? inteaseld tf]@ml@?ali

. 0oC e on . | rna aspec 0 e er I N
stfineg G STRgion fut Bi16S Peeriel SEnLtaraRo ASRRtsaPaTEr B
fact, cﬁﬁimg@m@?@adtrghé arid@mbinagord t{fﬁfn@fs%n@ Bed mm@mlﬂls 520
C al e 1| en .0 over e 1 r S er

may PSR TR SRS Sng o on55E s e redt 8 B siant 530 453 BRby e
the deﬁs@*@ﬁﬁ@l Al Ine@a%-ﬁcp@@ﬁjty Sl g(ﬁﬂvﬁb%rﬁ?ﬂ?\iﬁemﬁﬁ@@?\bﬂgt t he
. overl a | , us , I m zl Nng. roril e act. | S
is a bang ity espaalidihennioriqadin Compingion Wi Ganste GEHIRIE
stiffneSeBasitine gt theBRAl atdehnd fuaR iIvidfiaaRabénsficthllyf dlaryddt h

_Sgﬁgﬁ_‘pect to the size and shape of particular end crowns
radiu PSR CloWns {0 BREMIZe WAt he stent, whereas the ot her

Fufihér réRms bf M6dIRING thd Parloak GRS MciutlB tncRFB HhdiBdrs .

i ncluding at the end portion that includes the unique
the regpegtive,s that connect the crowns, as shown by comparing angle a1
versus a2 indicated in FIG. 24A. Such differing angles may also impact stiffness
according to basic mechanical principles known to one of ordinary skill. As another
result, 9 end crowns must now be given adequate real estate in a rolled down
collapsed configuration for delivery, versus 6 crowns elsewhere on the stent. While

this may be accomplished in a variety of ways, including a variety of overlapping
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structures. However, it is contenplated that in
addition to size and shape of end 39 27 March 20907MaMB2007
2004/ 028571 PCTI US2003/ 030902 crowns, various ot her
paranmeters nmay be nodified to provide for the unique
| ocal structure and related benefits at an end
wﬁ%o&;bﬁ&;‘)f the stent. For exanple, as shewigshddshhde
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furtheritiodMient & FiSt 26K fobfttherti@irgibnRYstélt$60 heludssia fised to

o 4 STt s B RASTER B

end craWvRE5HE0thaltHid Onied stRfiYes raRtiletoli Rit ¢Fistint F5CEHENIdIMAY an
|ncr%%§e to the overall _20 stiffness of the end

body Rogignon< Ang °PFZPS!t?| ENGeRrionRid d ASPURINgdR tis RATivIRg

emboduhe.ﬁkm%&ay bﬁér@argérﬁb;ﬁ@@ﬂbum%ét%rﬁa S drévendl 558 are
confl ratl ons and conbi natjons of dj nensi ons. and

: smlarﬁgfr@,t;s "‘§‘ for i3 6‘%\}“9!}@"‘@ the inereppedpasiodicdisguensy PiHn 536

crownd Ptbus 18oh@hk rédt of e she BS weP8s ﬂ'@sﬂ&bﬁ Snglé b2 oigser

pattern. |ncreased density of dr del |ver){ pattern
behﬂe@m@rewawat i yaried fropngle @%aiﬁn%@ﬁﬂh‘ﬂr pordianseRfitha $tentwhen

550. Mv&é%.d Ridrd {?arﬁéllﬁ?'té‘ﬂﬁé EMboinieht Qﬁ@&ﬁa%@& althe bRPERYRE 25
stiffness ansition at the stent end, and further

558 furthes insiclednveniBaliRne S0 dhakresylt rva el rownRHIBES8256¢he end

These‘b?%ésa Ve fulfine Mbdiffed hedHRRicalfaht dne) déh@é'y 'ré&it ﬂfere asa
g the periodic freq uenCélncu fied

tissue an@qlréélom a !'arn@alrv@ilp detliusieated inFl 2~’rﬁatsu@b¢ff?@sem@rﬁe
resultsGh 91Wﬁ§§r rogéloﬁlﬁ Uk ghﬁéﬂ&?ﬁﬁﬁé\}éﬂg ;ﬁﬁ@éﬁd &bwne/ ?38%& e

i ndiicat e fering angles may al so
end pqriigR56 @t‘thﬂtﬂ)f@lﬁlsly described for FIG. 24B

It is further contemplated that other undulations or additional shapes may be
incorporated to provide yet further surface area for increased drug delivery at those
end crowns. Moreover, similar general struciures may result in varied biomechanical
and drug delivery results when the respective scale is modified.
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30 according to basic nechanical principles known to

one of ordinary skill. As another result, 9 end27March2007
crowns nust now be given adequate real estate in a

roll ed down collapsed configuration for delivery,

versus 6 crowns el sewhere on the stent. Wiile this

“mygmgsﬁcconpl ished in a variety of V\ﬁySpCThﬁ%jkgbﬁﬂ a
vari ety of overl apping 40 27 March 2007
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o R0 B P B8 SERGRERI 8B 1 B o,

and @ estogd aveporien Bitchaying an sraRef endaraevngis/é that hre uniqualyr

confl Vg P i g SO R AR o

portian 5 rﬂﬂmwemusdeatgfes FelatablodilGi 264 $shoulkdeapparanti to snashpect

orine 4 e ot S8y R AR R0l P @r@ater iR oR5ENs Ve ) e
providadh beremaiér,liwtmﬁ:rﬂxeodescrﬂaddl‘fmsnmramfelms Wmtalseasl t he
ar.r al, ong

partip i St B, o SORRs S1a dre ShSlily 3R & Fodlh B8R TE

for etldhaswn@ﬂi&an FEB\@5ANaTe) ind lmmaﬁomesﬁmmg in two mini-

t hough ot h ar rangenment Pr.OVi de
crowh PR B A5 et SHEaT S5 nee AIIE W ol e e s | 1
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St escri.pe \ rence to may pe
the #B?ﬁ“ﬁ@f‘éﬁ%?‘?g@o"qﬁ? g%@ tional embodiments to provide
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emogBRanA PATGerth A Rb IR U S0 RAHPRTE IS 2 SHORT

periodiARAlGhcy dBurRIIRNENS 43 thd Rst Mﬁﬁ@ﬁénteéf’e ‘éﬁj\nﬂiﬁiébl'g_h forkli G
a 15 further enbodinent jn FIG 26A

25A stil|
segriesgs. pog fg ?‘H%ﬁfll"lﬁe[l%‘i'? SPVBHA-CTONN Syl Bt P POrtiop SiGSL a
smléﬂ d’ éténce@lﬂ Ghs B rebiQ theslent. aTl@éHép@d) Bikd &BwﬁsSQTB A8 thrger
end portion 556 th an ar reéfép@@f end crowns

than é‘@se PHQ? FIG. @58 smbadimept. lﬁ,stq,ﬁeé%lt the thg invaginglgdt of
shapshtfytbe2ffferdrb Ml thé batitext BRAYMPAVeb il walk ForBrnfi @Rl te end

portion 551. According to this particular enbodinent,

radwfs REcuyatyp opihe éﬁmlﬁws&%ﬁ% @replaraenthen thesedfos ginilar
strucRIrEY8ES 582 Sardl B irslehid Rby hdveld AifereMOPad 65 tltl%:sh@ 24A,

including the increased periodi c frequency o
erosiph gl mpe As AlsorlsawhRE deserhedsthe prsulting pateshthough bagsd

on slﬁﬁartéﬂﬁpé%' fs‘aﬁfe?é?\%\?er%%nléﬁ cﬁ&JrMBl%nc@@t H\ﬁﬁﬂuﬂrﬁd‘@@lw&ﬂat

Is varied from ang al ong t ot her ortrons

and mpeghagicel seaffolrting efﬁ@kﬁe*wdlﬁ%f\é qu@at showndi FliCo 265, ﬂ@t
lllus’u%fgé%% HSI‘EBn 5?6‘1%]I§d"@69ﬁﬁmﬁ1t:nﬁé}%rd§ﬂ7§ ﬁﬁ%ﬁund@é %y blet her

i ncl I nvagi nat 1 ons O that result In

CIOWR§ W& ﬂ\eowa\a% af wedizmg ti%wmtms offgrewes @irthﬁ/eru@catmylaﬁects

 the rééﬁhéét%bvéﬂ%\%&b?cﬁ-&%%ﬁfag%@éuoﬁéggs #Epg delivery result

ere as trssue i lum nal wall. As

i Asilbstraiedio thmlm@afﬂﬁsecwrabmwmd others of the

present embodiments, such locally unique stent strut structures at the end crowns
allow for more drug, or higher density of drug over a give lumenal circumference, to
be delivered at this region notwithstanding an even dose coating modality along the
length of the stent and including these unique end structures. Accordingly, where
more drug is desired at margins around the stent, for example to further retard
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results in simlar roll-down configuration wth
over | appi ng end crowns 558,558" for end porti on2B8erch 2007
as that previously described for FIG 24B. It is
further contenpl ated that other undul ations or
addi ti onal shapes may be 30 incorporated to provide
wo sdoasbopgrt her surface area for increased Gicygisfdenzwer Y
at those end crowns. Moreover, simlar general
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motiok BﬁhElnGnvo&@Qrt%?&l@ﬁid?‘b@Texpéﬁ’enaed esult, the effects of

the inv a sha be dlfferet in the context
Morg sBecitel HS 27 Hholsp FHHAD iinaneiead ppiign 5B g e
mciud@é btﬁhl at@iiafef sdghifentBay ar@ré?l%jééblht@’i\d 28gmaR410h8ving
er. than those for simlar structures 562,564, and

”"'q“%{f‘é e siaicheversip a9s sthgr endihe Feshef "F%tgeft598n Marg sue
specrﬂthl@s hégméi’ﬁ 660 We%e&é%aﬁ&ﬁﬂ%@bﬁt&ﬂ $90 tabéﬁa poktidf

lting pattern, though based on simlar shapes, is

596 a@ﬂ' ’PF'Bﬁi%‘ﬁﬁ“ Qg SHU’éqf%thBJCM%ﬁ'f'@?fé%’é’O@O"éﬁﬁ intheis drug

embostﬁ:lehmeyzw ?ﬂ:vra%a I irCifis p&&@ﬁl&pérﬁtbdwnéﬁt fa%%h RkiEB¥es of
er urther shown in FIG 26
the scaffoldlng structure, e.g. struts, is similar fo the rest of the stent and not of

be do?{élﬁérf?éésv Ff@\t\éflrcﬁrﬁelﬁs%n%t ﬁ’ﬁﬁ?’g}@g’%‘?ﬁéﬁgﬁg ngHcglt Q)e )cﬁcute

reduced thickness. in any event, the periodic crown-to-crown distance d2 between
adjacent crowns 602 at terminal end segment 600 is less than the inter-crown
distance d1 between adjacent faces of end crowns 593 at the opposite end of the
stent 580 (and elsewhere on the stent beyond adjacent end segment 610).
Circumferential enlargement bulbs provided on the end crowns 602 close the gap
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25 illustrates end portion 576 rolled down with inner
crowns 578" surrounded by outer crowns 578, the27March2007
i npact of nodifying the nunber of crowns at the end
portion affects the respective overlapping roll-down
configurations as well. As illustrated in the
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S that is orthogonal to longitudinal axis L. and transverse circumferential axis C,
interconnects may be made in alternating fashion along a seghent, and varied
alternating fashion along an adjacent segment, to yield one or more orthogonal
spines of interconnections. Such amangement is shown for illustration in FIGS. 27
and 28, and _véry from the interconnecting arrangement variously shown among
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More specifically, FIG 27 shows a stent 590 with one

end portion 596 that includes both a term nal et¥dMarch 2007

segnent 600 and an adj acent end segment 610 havi ng
uni que respective structures versus each other and the
rest of the stent 592. Mdire 25 specifically, segnent

wb3f4eREHri ses the term nal segnment of stgRipsR@sadez end
portion 596 and includes an overall struttcrown
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t Be p&RBUIIAH dhthoBRidnt SHewR 4P FRS. 28 iGiHer ﬁa&rateyihéeﬁm to

portion 626 is simlar to end portion shown i n

whlcfmmj crowns gy be enlargensd te ateyide der etm@weﬁ dnmz@lfvw tow P&Sd
apphéeﬁiaﬁs étﬁ:%rcﬁrﬂ]' t6 I@Qf?o‘iﬁ agﬁecﬁsh:ﬁ t%&éﬂt vBiohn Mor@sﬁeﬁﬁbéw I's

reduced fromth rest of stent, simlar to

FIG. %%gmw%era@éwabwwqmwn&w witb tarming! e |n 15

segm'éhf%zt??e% addeentidhd s%?ﬁérft 648 fiat iﬁ?]h@é‘ﬁﬁﬁﬁﬂs 1Rkt a‘i‘@ﬁﬁhdé ed

pattern for two en egnents o e scaffol ding, such

relatiyectanpech Bfher aNctihe ERID PRIOrA2T stenti4da Jbe ooeardle. s
paﬁeﬁhﬁ UHS’GI %ﬁléllﬁfg} ﬁqls?%o*aﬁnéﬁt ﬁ%ﬁﬁﬁa@fg thél shﬁJvh fif Fqé' ng

nt at enera result to
288 \wﬁtﬁmﬂaﬂp&r@@m disteneeed undxﬁat@ée efa w%prqv@feé hewever that

 the bQbOR shAPROR} FB2hS crowns 648 are yet further enlarged from prior

embodiments. In fact, in the expanded configuration shown, the enlarged crowns
648 nearly touch in this expanded, implanted condition with a substantially reduced
distance d3. This iliustrates a further progression of providing continuous drug
delivery along the circumference of a stent end while maintaining a certain desired
degree of flexibility as well as reducing potential trauma af tissue-device interface

surfaces at the end crowns.
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- embqglimentz dassrirap abRwy tetsrence ta FiGRyA

this arrangenent of FIG 28 may be provided on either

end of the stent, as illustrated 20 by FI G 28B 2hetrch 2007

shows stent 630 with an end portion 636 on the
opposite end of the remaining portion 632 of the
stent 630, and including termnal end portion 637 with

woubqQaemsrend crowns 638 and adj acent ter igRAlsBHB0RBO-
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roli-dORE BbriliguiBdnBEshdSIofith 658 SaHAlA i SIGTROR P fupernced,
| ess drug to is delivered to the tissue surroundi ng

lustrgfolt. area. It is to be appreciated thus that nany

dFbi thE Bipode/d ProvRiing VU GRIGISBAJIMASTHSY SRrlagtit stent
structures are contenpl ated thoug t hey not be

may N
ard 7 B.dirthep detailed| ar

embddfthdritd &8 aRBPMVidRE BsfMbws dered in particul ar benefici al
for certain optimal results. However, further

it REsicHighembRiiment sheameiniye oi0é. astentr Wripplidesy sy | |
end ﬁgﬂg&@gt@g, aﬂgdr?igirphhfeﬁ 764, ABebhi it RARBAT 06 ERPRCcAbesREbAUS
strut segment with a particular pattern of crowns 708 intended to overiap with
another stent. More specifically, the overlapping end segment 706 has a single,
undulating scaffold member that has fewer crowned undulations (n=4), each being
expansive over a greater area than the other segments of the stent. The result is an
inter-crown distance d3 that is greater than the periodic distance of undulations

along the rest of the stent, and greater than the distances d1 and d2 between
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described, and in particular the beneficial features
provided for end portions of stents are not intzhsdedh2007
to be limted in all cases to a particul ar body
scaffolding or interconnect arrangenent, though such

may be of particular further benefit. The particul ar

wohadisggnt shown in FIG 29 further il ustm@besoidhe
extent to 20 which end crowns nmay be enl argened to

adjagand olowes 7&% 7@rindhe eppagite gndiegriiernefaz of gientDrR9. In the
partais én‘ﬁ:ﬁ‘;ﬁin%?sl%%ofhﬁl\%&lﬁlﬂe‘f\a& | Ca?rﬁéeﬁﬁ%ﬁ a@&@ﬁgﬂ%

present I nventi on re spem
end portion 7C®4s@anmdtstan@¢ g@r@sﬂliamemmnmm@djasa@ sagments of

the ik Bodi? eBfars AR 1 e BN AR ST AL, 0%
repeatable pottior to avedap, Ndrucrhenmany n@epmgundﬁd fmdwsmpr@lpmd 64.0.
objedifdE 116 AEhiBbe BPoR RS AnPdr BN LA 6 AEALE  Bthel OF
overiapping stents I(m'rbepcaen @abowt odesJUanh&mndbnmﬂ'nfdloathecstmt eggihs). t 0
[ . t .thé bulb h f th
Acobipoll; B SRS G Rhich V2 ok vehoB Y SedPRB Fhayees,
providet) ody eyt thoughrthé acangeiment sheweaigieliched to befekguplatyiopa
the enlarged crowns 648 nearly touch in this

des"%ﬁﬁ&%@ i npl anted condition with a substantially

r el ame@insé andm];ﬁlng mmegﬁeseﬁhm@rlaﬂdmgsdmtgﬂ&ﬁem (rjrfuuh dser
ssion, o QV nt L nuous dr yq..

sten A R uSiaeilin e bead by apandiane: JRagtdtior. B oich ¥
the ramltlmgﬁymswg‘ ﬂaz s&yniamt I3 ntd@@ Itat:ﬁld tc% e @J"ngmudhfal ék}@lslobtgbl ty

as s reduc ia ra i Ssu evi ce
sten o dfts po@emiririesed ke TS ey s boBydier or
provide eignifi M!?ﬂﬂﬁé@%ﬁdﬁ%l&ﬁﬁ%ﬁm@a with agbagd d be
o ?t ed that a rtthe ﬁgg% b%”t he4 entj on {l)r ovi des

pposfie end of asecond slent, ggywi elpRed Belowaninradeition. dee

transitioh mafeAldRh Sy Vefitlen IRNERBOUY AitDthe besHAPpIAY 86d will

ﬁh rein stents are generally cut fromtubes or rings

provige suisiandalidificrence gy elippaciyAllowingaacse presisg piicpment of the

oveﬂgp@.hga@gﬁg,rpmgl guratl on for the stent. Instead,
ese enbodi nents that require

accordin
oféﬁh%{ﬁ%gﬁgfl%fﬁﬂﬁﬁ swhgdfmﬁnte the oeewq'faﬁge@aer@bm inglgfes a

uqutﬂ@ca‘-’r bRithie afaedﬁ@ra%ai th¥ o%dHaphing eﬁ%@dﬁ%rﬁ?dé aRa higs ger
tubes that npre cl ose eexandd

difers SR e SROTIEBHS WHEGn 6 gy 704t heLStT 58 Reea Bif e Rodko
702 ﬂ6GMo1=Qspécmc§lly3fo? mhstr%ﬂauh thidppesie én@ﬁnc%i‘;ﬁmla@a Singe @

tube sized very close if not equal to th expanded

uniqug lgeab pigictyrg fo thﬂeshgwe it Flss 23 6WY91 g @lrw@ﬁﬁr@e that this
oppoﬂtﬁélﬂfﬁdi'tﬁ)h 700 "kﬁnt%h@éﬂ tolbd é’ﬂ%ﬂai%d%r‘tﬁ@ﬁ‘én%ﬂuﬁﬁb the

conf |%urat|on wherein the enl ar

use %ﬁddrméntatm theda &Bbé@mb@lm@@d@rém stpai ﬂoaamg& ﬁ% &, in
that éﬁ%é ql'lwétrét%l&f A3tehiRtehli&dto Helhe {pRSkiniAl68eppitiskdhtiid theas

first forned
overlapping arrangement. In other words, the overlapping end portion 706

represents the distal end of the stent as loaded onto the balloon or other delivery
means, whereas the opposite end portion 702 represents the intended proximal end
of the stent with the locally unique design intended to provide particular benefit at
such proximal vessel-stent transition. However, as mentioned above, it may be

reversed, though the benefits afforded by these particular local structures may be
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The vari ous enbodi nents just described above may be
variously conbined or otherw se nodified by one2ifarch 2007
ordinary skill in order to yield results consistent

with the 15 various objectives described. For

exanple, FIG 30A illustrates such conbi nati on wherein

w0 2604843571650 i ncl udes an end portion 656 pdrR2083/030902
term nal end segnment 657 and an adj acent end segnent

 outweighed bysactifiope made techisve themy such asdbeexampla distaauissiog her

pmﬂgs well as relative to the remaining portion 652 of
stent 650. This arrangenment is substantially simlar
t Bechuse thehoviguedoel stastre previdgd atdheewtieppingerd @rtic8 8,

oo BRYBTABBELRY S0 ke e SO RSB BRI

crowns thei enhstu ségropnd, alne janctions 7 Hhitktweert such oéSBippisg sttbwn

sooi e3Pyl b Ol bb AT A8 oo abotf o

requisd particulae mbedionimgreviding an o\eeall cwwmwnthpphmélmeémnt@

Acoolfigy. ST BeireatSie iR syleSofenare GaieEPE S anandiien:

followsihg Figuiien td:p:andémﬁhenalitstreﬁdn of Gfferentiinctioss and refatibnshiped

venwbefsouefdone 88 e Bt Sl bosy BegfiBRE wemvelon "

p&iG.i 328l iustratas bes moﬁfmddl‘ﬁ@m hEOiBg diﬂbmdwbmmxgd&anﬂeap

commptrel o 5 1A i B AaWerontg SRt AIERYAKY, W ar

neverthsledsatiittig désoﬁbémlodummb@i ad foRdwsh as@f:fzmo% QWRRE730

with § Rt B i PRASR T e s PO BT £t At ande

secoh@snd porfichsF32,786 h@Ve hiqueMocei :f&mamaﬁe%l rdltatl\ﬁdl@batrfotﬂér%?ﬁef
| Stance 0O unaul_atl on al Qng e
to th?E%fﬂfP&f“OﬂﬁS‘*&?% ”%aném&@mc’@r hap RELS PN GRS Bes dl
respétii b 6héh BakEETR BieABsodheMBvibreddMé boEhaicH70IAR B 31A
PCT/ USZOOS/ %30902 adhacent crowns 703, 705 on the

has 2,6 Fgen dgsighfor fissepments.o Shis B capyfesighsarmien thrplgh to end
portidtP7 32l sl & a RBIIOSHERYIteffARYVhd dfctws nméré B t@f t he

stent segnent at overl appi ng tion 70 ans a

mod'ﬁ?%@ﬁﬁ@uerg’énmnﬁyeﬁs@iﬁhé@lé@matﬁ@n@ \%’Wﬂﬁ a2 ByfIG 533 nts
order@b provide 18 RGLisiROLH! esté@@hlbﬁ@éifcﬁm@r%e@fo? all iﬂ@%ndi nt end

to overlap stents typically target a s repeatab

crowpRRipichife £8d goitien &7 ewpmgqemwﬂo@a?§@@cﬁ§le@a|swar4
crowh He@grp&cmuw Fis, Qm H&ﬁeve? RicE&tihY B t'hé nicRifidd B.*o%e for

exanp mm of overl ap between two a Jacent

paﬂemmeﬂqﬁ%gt SeOBRALOT bady prstiancad. @B@laﬂer%ﬁ@bawﬁem trkqe and
crowi® B&térﬁy i5 dn gkaét h&vlﬁg} smﬁe ,Léﬁae.b _fance 6&%&6’ bRUhY. A he

di stance al ong which uni que overl appi ng segnent

resulhayens»@tabgﬁWna@aewsrma@rwham%u@wmm@t% 399 oy o

connSQ MM nbvSra BBl BYRY clodmortens BRI PbrtRth 736 with the adjacent

crowns.
This differs from the FIG. 31A embodiment wherein the overlapping end

- _portion crown battern was a 4 crown design, and the adjacent segment had a 6

crown design. According to this 2/3 period ratio between segments, FIG. 33A shows
an arrangement similar to FIG. 31A, except illustrating an interconnect arrangement
at each inward facing crown at overlapping end portion and the adjacent segment.
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1o desired overlap. In any case, according to the

present overl appi ng enbodi nent nuch | ess stent 27March2007

material is provided in the intended overl appi ng area.

In addition, the pitch of the resulting cycles of

this segnent is nore acute to the longitudinal axis L

wolhwodslagss7ist ent and t hus underl yi ng vessel pdritdmasnsdda: S

resulting structure is believed to 15 provide

Moresspgaifically 261 38A shows aestent édbdijma filstendwiogionG62ra ixpiyed

porth 15, B0PR 5iond EE RS heBlec® SRt ivilen lanalf

couplingwith 2 senond stentatTdisi shént @ehisisiyilabtet slend f0Q inemastyent  body

e R ot e

and pdapbasiferaveddppingeoll-dover canfigiratipnsiseshown inf~@i aam 20

o Y g o SO GRS s LB B

unduthitibh en hefhrodyrsité ef @fedamﬂtmmndg)oﬁrmd 766r Morrspétificallpnd al so

nterghs AR bR SO g ST g et

provigp eshépecadabled id bﬂdglelbbt\hﬁy‘eh #d inward Ph:bdy—fapingsrdm of thé end

pom%g%é)ﬂ%ﬁﬁ%:‘?%ogi% WB%%{?@" oﬂl?gtaﬁ@c%rﬁ %8@%%&%%@%%%0 'Elats
axis Bomeagiosthéraeletia towhbiinal &3s I.SHowéveRdethdse affarfanged

at exBiy e Bloala bt woWB pEa Roafond BBl AabRAeR o RS- 384t

prov:ﬂQ@add’hoﬁbl(ﬁqter%&nn‘éctsfat tHelbroviri¥asther@is€ not dohhéiidd&ﬁ FIE 39A. a

: stent .i nt,e d to be t oxi nal ng stent"
Thess B RiSTeg BT i aﬁ@ﬁmm!aﬂva s @istne

OVRErang! mﬂm aﬂm@aﬁbumaﬁ]&ﬁ@leemm%% été?ﬁ 770 ﬁ&raé fispd
t as |L.gaded onto the halloon or oth

f.
end RG2Sl PRRAN ST RGR e PERB £16 B @A o

prov.aa 3nﬁé¥n@é@§\ﬁéﬁb;§cddﬂjﬁng WittE desdnd 61, 'Mdre Spétificaly, t he stent
h the Iocally unique design i ntended to provide

0"9"6%}?"?9 el %moagﬁémoluda% an gy of e PYRIRPRIBG GTEWD Striggtyres

778, Whaieas theQ@Qjacsil WBNEStruchFe FRPL BRRAG dﬂ%@ﬁe Thisfsteﬁﬁﬂé be
reversed, though the benefits afforded ;; t hese

similgyp moaﬁUEﬁtalPt@b\aWa‘st? thecqonfigusation phewn In£G; eeRtfon07
the tHQ &Q%/o()@r%%&ﬂng Bfd 6&&%@% \%%%% @Wdﬁ&hﬁ&ﬁﬁpd%n 756 .

sacrifices made to achieve th such for exarrpl e
in thejpreyigys emkeglipnany Tiis diffeneace mewéfessfer 2 ﬁl‘é‘erenii itgeconiach|
arran@Eﬁ]Hﬁtta‘éE&dr% Rthe 8% Gwil Ha%o iftPa ﬁé}f:ipeﬁfaa;b lcpde 706

nmbodi nent of FI G eatestotenu

and %w{t%y f@pmﬂd@ga eaiekie, sl!ap@d miﬁrgormpctﬁ [F&9 befween segmesisy ent
additiol eado%? Fés@l’f‘éf tﬁé@ﬁ&%ﬁ&@@éﬁm@&ﬁh %@éﬁt%ﬁﬁgﬁgﬁﬁ%d that

the different ¢ ations for

of Fllﬁﬁ%ﬂﬁgg Fg\@@ﬁga@@@h@wpewgd crowns 778 at the overlapping end

portion 776, While these gaps were intended to be closed at stent end portions
according to other embodiments where the end portions are intended to be at a
tissue-device interface at the end of a stented segment, the more expansive gaps
are well suited for certain different objectives of a stent end intended to overlap with

‘a second stent. In this case, by ovetlapping with another stent also with three

crowns at mating end portion, the resuiting overlapped zone provides essentially a 6
crown design, and thus more continuity along the overall stented vessel segment.
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require particular attention in providing an overall

device with optimal performance. Accordingly, fZ2if¥awh2007

nodi fi cations and enbodi nents are variously shown
anong the following Figures to provide further
illustration of different junctions and rel ationships

- wbaoedaeisseen overl appi ng ends and the ad] apcntszmi/esndoz

body according to the invention. FIG 32A illustrates
The gaps sUEAS FROWNTAL 3 AT i thahAvaRRPAING PERBgRIeENt SvppNded by

steni @éﬁdﬂlﬁgsacc@m'ﬁﬁb% éﬁngdpgﬁg J&’ki’eﬁoﬁﬁntl‘f‘ﬂié' d?hé?%ﬁ&)‘ﬁ@ %?-:-?lf‘t to

one of ordinary skill are nevertheless turther
d &8 parpess of @rowdlnafyﬁheéﬂlw@tfﬁﬂa& of the many different  32A shows

anarfgeﬁkﬁﬁtana %&nbﬂ‘\hﬁdﬁs ?f éhﬁ&ﬁm&ﬁ@hé}gﬁ%%mé%lg PRSI %5A

portion 4, and second end portion 7/ rst and 15
ShOV@eﬁ:l@ﬁﬁ@“bﬁ&"‘b@? embneimeng thay prevides @ nem stjuciure @t the opposite

end ﬁéﬁimgﬁbﬁfé tﬁ@%)\?ér!a é%%@f%g o%ﬁbglgm?@gent Qfo“aﬁs body

ort 734 0 ion has an 8 crown
d &Gg&ﬁ?ﬁ\\ﬁh@ws a rsteypéaﬁ witioa Eralcandaneltien 762, abasytposiog Tt |

and %@Joﬁ@ #@1 &fﬁéﬁ Rt ér%&)o?t%ﬁ 7'75 ‘?Eé Eb ion ?ovﬁje '

crown the se Cr own
similargterit e@ffoldmwgnangem@ﬂ ds pmnouslxodestﬂﬁed bgméfeamca tcr Elﬁ.ll t

e 20
32 G RioR S8 BAEh Fiy o U BBcofalds A 8 oI Al diabiol
Howewmer, inthepreser® 8mbadifk@, th bppadsite epd pertion B8dincudaben tdvel
| 0 L[ C e e C for .all
end (RN elch e le ERbRbY Andy i SRR S RSB vy
arrawf@nqbonotvns?isﬂeﬁcw hawing dediffesent corifiganatieh ofdntbons esdsl gn as
' A, . ver, _acc i fied
wiefeE W i Foa s sy RS o o B B Boado s 1 o
other78tématitgeerdi drtbme?ﬁﬂanéle&d/ﬁalanelbdsm ZDapEKes\d tgat:dirﬁvemag 'S
ha t he di.c dj st e het
strutf e AR torte' o np ForgRidine Bl athePalp e iRe
longitidimal temnlnﬂtng egtherehe ERWNE #88. Howdler sxtéﬂmv_mfuttlger femnnect
t nwar 0 0 ortion en orti on
thesdffoig 4B BV 7o B ShchRl Aot S T e sl
mecHahical a?uﬂi/ﬂn!y”élmwnmhﬁtactéﬁﬁrcg bfthe bt%npb@bh@m@l tiiScab &gt a0
into ¢ ortion ‘i’? %ntterrl(gwasta crlovvn desh% e}nd t he
Into TR Rt R WIeEy OBI%. & KHOWN t0QeGn Iyadgian. t &86‘1’6‘“9\’&3% 0
792 drbbeyord iheﬂﬁ.ﬂbc?ﬁ ehabTonb ?meh?r&ﬁg%t&ﬂalﬁ{n%ﬁ&%es hows
n arr sim/lar to exce
cons Rt a B ovh Homadh btk G B s at each
i mmoﬁabeﬁmﬁfm\z@ﬂam@r&masmts%f%@mvaﬂu@;ﬁla@nd the
lust %ﬁ’ ent, seghen ’{% March 2007 WD 20041028571
Hlustrg %’mff@éo vareusdarticylasstent depigembadimenisiis a
furthértilRstrateédBeltw byl réleibhésto FIES, 388 dhein Z]%?camglegﬁﬂﬁ‘letr in-
portion 754, and a second end portion 756 adapted to

vivo ‘p.'ﬂecf% @r%ﬂmgmﬂwcﬁﬂwems@@? °'5%‘(§p| ing with a second
SFemndn inikAliuadsrs@Nbing, 396! 36 gHoWs kA lilub®atvb @R4mAB G A many

overiapping stent system 800 with two overlapping stents 800,830 of conventional

design. As is shown, by overlapping their lengths L1 and L2, an overlapping zone w
results with a highly dense pattem of overlapping struts. While the particular
arientations may vary on a case by case basis (it is difficult to control orientation of
overlapping struts during percutaneous transtumenal procedures under fluoroscopy),
in the orientation'shOWn each of two regions 812,832 of overlapping segments
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substantial regards, including alternating end crowns

751, 753 of different geonetries 5 and adapt ed f o027 March 2007

overl apping roll-down configuration as shown in FIG

33B. However, in the present enbodi nent interconnects

are provided at every crown undulation on the body
wol20@/0s710ver | appi ng end portion 756. MorgcTus2003030902

specifically, interconnects 759 are simlarly

resuligyip 6 dpsations of ayesieporiddegstirer withd qvetappBwAnctiors
pmvieé@ga BealBed Qr%eswﬁg.%gmg cloSs, beFé@ﬁe.bﬁkV&ﬁ%g.ggn deﬂ’ﬂﬁé d

facin crown O e end 1o portl on
with epfiesits erenfaiensigovde it distreteisellsalpncevetiahzane vewkare ite

nterﬁé? %ut@%% 2fsba fr@l)ﬁ'thc‘e \fersg%h‘ﬁ?éﬁg @Enﬁ]ﬁr{ghlﬁ %b@géﬁfﬁal to

axi s e arranged
hem@dyn@mgs yn@thmbcmeme EORESe Sblbiulythem bierfurtifer arcdngideration

that, fmfie obRBRIHRPGE RN budrl ddubiti/er nii Gl i 8% Ak 2R3

erconn crowns ot’herw se con ed in
resulfs icdo@iing of arliesgterosis dalg dpsing. W thia casaeofanarqamdtngbody

comghlBr BEn ol bt iy BRI HRORIST Sn F G 34n

s roomntrasts Fi€h 87 siidwvsna sitmilar vfewm‘tanoiaelob\pda}ipntg’st%’f Bystdmody

a0, Bichl B0 an Bk BERE o B0 aBrby oo sPpons Sty o
presare gwenliobtie aterlappingaremeeméntadthlayconventiend! atept 869 thatd
udes an arr

tion 776. i ncl f th |
coosfiPhls e BiP e 1ERAnd R it e Ml pEBRY "
devicet Asdg shiosvn) Memﬁfel&pﬁmg fengihs de;s.ﬁgﬁspeﬁhveﬁy, fﬂéselﬂn ars 2t0

al st ant s .to the. con uralon
overighiig g WD S losS HErk Blsh B femioning s LSE Prawfisy
showanie FlG:lBal nmlﬁﬁ#emf%trﬁtrbvéﬁéi) e ﬁg@iﬁn ém@f‘ @féﬂamﬁr@’m end
(0] | t Vi O S e (0] me nls
searint 8420 Bl 8 Srsal Arastowh hets Ritisr s sl Agiaiacross
the oftfef amlaﬁpeﬁ se@ﬁ@ﬁtsbzng lsI Eerbwa Ratdhis re¥om Bfo@tdle@for afigh N
eri c cycle and abilit

a.half
imprdeg b taadhaficsan hatvas s Jot, e e HBRnY PGt veen
redu@e@g%ﬁibﬁgedld'tyzﬁ'lo%dért ihe feduBE@E&RA r%bﬁ&éﬂt?naﬁnat ez DES

f erence bet ween. the present enbodi nent and that of

emb‘?dl"@“t Jelisdn lessfirgelic inpzensadn s HETIRD EIRFORYHIS MR8 at

contiﬁm@amhgfﬂhém&htwrégrﬂﬂ) portion 776. Wile these gaps
were intended to be closed at stent end portions

aSliblugneryFiG 38 shews avystarping stenimistem SRR WiV por t i ons

overlé'pipﬁhg 4168 9eslosadsrditb t@ceriains'édﬁﬁctg 8¥thE fvbRtioRahaar at
nd of a stented serg@rrent t he nore expansive gaps

PrOV'@%si faa%thwam p cempingliprrageraily end methpes Hewenthe o¥priappinges of
Iengtﬁs I§4 @Z‘Fesﬁlﬂﬂ dn@v@(éﬁ%né @ ithInhAPandhd B st SRAJNA tRd ent .

his case, by overlapping 'w th another stent al so
ent'r%qmb'ﬂaﬁl%eMOfﬁowm@e sasuling laffige shectyrgaciogn theraptire stented

regioh RSHbraiuAforRY Rith %F@%ﬁéﬁ?&r&f&%'sﬁﬁﬁoﬁﬁ%gfdoﬁéé&%g ofhe

crown ‘design, and thus nore continuity
eﬂer@v@aﬁwnt%@rémdé@fe‘iegasﬁ dedegdnt . 49 s 27 March 2007

It is to be further appreciated that such overlapping regions may benefit from
reduced strut thickness, as well as incorporation for elution of various known |
compounds that may improve the hemodynamics, or at least thrombo-resistance, in
the area. For example, hirudin, heparin, coumadin, clopidogrel, lIb/iifa inhibitors,
abciximab, or other anti-thrombin or platelet aggregation inhibitors may be
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WD 2004/ 028571 PCT/ US2003/ 030902 '.. The gaps such as
shown at d3 are, in that overl appi ng arrangenent 27 March 2007
surrounded by stent scaffol ding according to the
over |l apping junction with the other second stent. For
pur pose of providing further illustration of the many
wobéheient arrangenents and combi nat i onsp@fusaensssosoz
- enbodi nents herein contenplated, FIG 35A 5 shows a
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for patieBt traatment.r Bior forthed dlgstgation oHbemsmous combinbtibnp vEfeetures

and {ERORF it p TP ARl ) S rg Bihe o i SEF,

porticasi984,984, respdctivelyythat a8 Oppdsite trrea:tverlam tdneanandaare ay of

cons 5 SRR S R e, S S

in thi¢ deschigtion. cr owns 733 shown in FIG 32A, the 15 ot her

nat i end cr stead form,el ho a
2 EUIRL RoghEarBne sy B TR 0 ok ReTbone, T ERReTS VB nat o
depalﬂihg ﬂthtg@bh?m tmntdnudm scpe @Xihf& 1|?©ﬁﬁdrﬁ|dﬁoy edimygs) @ddibridn t he
. n u na erm nag en crowns
unioed e STk e flsfery P, MseBLREPBHTIa $eMend
endsGh e¥MBInd iR with®r RRRbO SEEe ‘bgﬁlgmbﬁémllﬁﬁdtrbﬁﬂgﬁe?em thegeand
an rug el u

desofi Wit fevais Ber gt tEnafie Ay BEtenE P ppillialatyRa

of br@ﬂ@sa&ts SHttRe ThlshtibRr Bortample! @ndtﬂ%ﬁ&%\»@ﬂéﬁ): ggestéfrﬂom to
ccur. In a?dltlon the circular bulb 2 are beyond

embogligents ppYaShLTgvE Bt Aescriped a'@ﬂ’fﬁ@!ﬁorp&wﬂ%@%@ facal n

structufts@nftRs GRC&ow bﬁféftﬁé b&m@pﬁkﬁg bﬁtﬂoﬁtﬁ’é étemm‘bh FTORN
in end viewin Fl vari ous benefits of the

enclogerbiopaghs mgmieare wtenagfb@c%er@fthq feachnofdhe stept tagn
segmbht’ ﬂﬁjé Qﬂa@% ribb@ﬂﬁ@rv@é Heﬂf ngﬁ&?edtb(} tﬁé‘ﬁeh‘ta“l‘h@l?ssm

,CBr i cul ar stent desi odinents 1 s 5 further
partictiar prlieyed kenefidal &y dgyg vweﬁ@@awsmr@@m@sm@rwﬂm ng

when%c%ﬂ&pbzﬁﬁdéﬁ sﬂe'&ﬁbé[!y'oﬂ‘thé’;br&ﬂmﬁ[sé‘ndfdﬂheﬁgf@rft| Qﬁcﬁi Mgy ¥é th
dj acent stents as l'ows. For an initial

furtheu Kgbided ama stegt nqtirelud@e agippprsitgpvelapregien@siwthek anpl e
illustr@tes ARIEMBhS BRPMBPLS SRy

|USI.ovsér | appi ng stentag S%ga%ggw&o?ag%nvenﬁr%ﬁgﬁ c?e3| gn. As
8COP§.s shown, by overlapping their lengths L1 and L2, an

owdueﬁeﬂna&sémﬁ Mﬂéﬁhfo%gh%mé/#\)@%@fo?ﬁ&fﬂugmgé Bee

pattern of overlapping struts rticul ar

furthep flugiration pesharereryesantafive generalyoé steyt @mlnmﬁ eyt (q haves
expargieﬁ fcbrﬁs‘ﬂégl;atlﬁrﬁ’s 328 |ag[2r'bk|ﬁ'%’iéﬁ 3 GHIpr lam@t?éleétérﬂgp

strut uring percutaneous tTans proce ures
genergh &hs congry stetirghgpplications, dimensions will range between about

1.5mm in diameter to about 4.0mm in diameter, and generally unique sizes may be
provided in a product line that vary by about 0.5 or 0.25mm. In certain product

~ offerings, the available sizes may range from about 2.0 or about 2.5mm to about
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in the orientation shown each of two regions 812, 832
of overl appi ng segnents 50 27 March 2007 WO 27 March 2007
2004/ 028571 PCTJUS2003/ 030902 results in 16 | ocations
of overlap, which together with 4 overl apping
junctions provides 36 |localized areas where struts
wo20&H2ssYOr eover, the crossing undul ati ongeroabdoiozesez
opposite ori ent ati ons provide 32 discrete cells along
4.0miy.e Mosgpven iaagifis mayaisovAw, injone éeaasd may be betwaereabast sed
8rn @b BE Shleat WilARToquER Rlolsg hdbt SURIAREOBRAN S
nbo t| urther, it

henmodynam ¢s and eni c “zones.
lesiong aﬁﬁbphfe"ﬁ A ab@tﬁsﬂﬁmm apg n long lstents abaultdmne eHorger.i onal

poss%&pgt%tatbb@t% o H-ﬁllﬁglqﬁ Eﬂ'ﬂhn ﬂdo?éov@%@;’id:@%teht‘% Istgﬁ‘lg ?Yo%fdlea P

results in anti-res eno
adjuat@%le teggthifer siending u@@ebmﬂharwtch@mg istegt deliverpeyaters. f or

varB oty i MR bE BB RS 4
eacmﬁhem@ﬁlmgogs&accsmdﬁe theone@B9at thaewgs i ncl udi ng an
B endg Bt B e RPN AP B BRI BT °\\

on 1n over pi'ng arran nt with
referanmin‘ae'nﬁtakstmdt cleseln with @ @rugastion d:oaimg riartmed rower thielattice

- stucfi 81 SFLPRES Oilal 30 041el, AHEFE%es e PRl s

may béndfi2form amlbuwehlwdlmmhdrem idesonibed Vieorleapmpplaglisooste W

welibrdhevore S5 BRg oA e ol Ble RBR RO bl ra R,
anothareegamh tiaer aelﬁiieelhmawb@m drug\eith@pghichg andsieeg amewd-p882, and
as.are

proa 6 Bcvtt Fnd 00 BrdtRGRoVBY r Bsonle SRR HioSwdoe ¢
stenisSndyddel stitaide fohaichtenimditranis dndRbMbingE withh the omaeh

o e I, il el ot berd v i anings

are U¥bd earetent $dagfolting Leuehl mése b8 ipblymefic, abepolyimeilic; bioatodable,
s_in |ess drasflc jincr se i'n

. DE
bioalgoiisb e, S RODS, IYHIGHY S PPt PSS BRR! AT &
type bhérug tamtimcandediing koaty imddality b4 Bsparentto@ned? oﬁ:i'r@\r"ﬁ an

ki over |l apping stent system 890 with two overl apping
Istents 900, 930 according to certain aspects of the

i W§fﬂﬁ1h@ffhoﬂféﬁ1pﬂﬁt@j th@trtﬁé/pé}ﬁéhlér%ﬁﬁﬁééﬁient Riz8s, @R Bikenat i on
d. Here, the overla 25 | engt hs

d'“ﬂi“’“@f”ﬁé%lﬂe@h %C?icawneafé AN Pichts ﬁ\aamgv figmpneas of

size ﬁ)tthélha@vﬁdsﬂ é?(ﬁm 1B, Whdte a®trdwitbsdydBsiR a0 Be sRILROYES |
attlce structure across the entire

resultin
Pamgﬂaéﬁtzeer%%e %ﬁ%!iﬁs B-SpP diametsr ypsael, gisiilapproductmadgr m

availSitlé MOhrdbRdizeaWRBIOAS 3.80F4 dmwgdz&ﬁbtbmayreawe .an@ lated ent
such stents are adapted as DES devices). is to be

scaffpldingfnd thysipereicrvas. Pﬁa@n %‘GMQ%}'\FE?L!@S&"%W%@MWS may
scaﬁ@lgmgfré%lté "PHBse dimensions represent what are believed to be highly

beneficial specific embodiments, but are not intended to be limiting to the broad
aspects of the invention and dimensions may be modified according to one of
ordinary skill in the art consistent with the objects and teachings provided throughbut

this disclosure.
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30 reduced strut thickness, as well as incorporation

for elution of various known conpounds that may27 March 2007

i nprove the henodynanics, or at |east

t hronbo-resi stance, in the area. For exanpl e,

hi rudi n, heparin, coumadin, clopidogrel, IIb/llla

wonRtdist@r s, abci xi mab, or other anti -t hy@nibdasShooz

pl atel et aggregation inhibitors may be 51 27 March

2 Goitain Wihe GOOIRBHE haPOFanIag0EIch8edaR! 4raborejidritied

. I gi on

shown 20 dbeAi BTy foferfheBo BRI ol b oot B efbulddCe 6F
prOVIdlogmeﬂmeﬁirmfmrthbr|laﬁtratmesten03| s drugs. O, the

B0 LESEL GO UPEUAL T8 WARbAT, o S ©

manuiammreaacmmmg toestian otths ptasarptcsmb@dmdnt&tmth‘two radterhating

 arulESSaL AP pFet A aafedt s PhGa N e ShiP a0y, o°

the stent' srerpl moption. a!rsmanw:amltma phato, th@hter#ﬁmwd@stamed:ewwmpu ng
nt t f t
adjoctff BO0E TG0 ot e r R byl et SRR e e WP e e
contn?lmlis Eeﬂmﬁ of drug telutaarnmbnat dbrecvbe tﬁ@srﬁﬁ@s @fgl@b4@:gn:£mm
urt r. S wn (0] ons, &,

showp Ges, B rep ALY Sobyimstods Boigesgh teul g M%ﬁ%ya At and
alongathe Ichgtiduiah 584 6fthe vtehth cert ai n beneficial enbodi nments

f ent edges descri hed el sewhere

Bl A Sfbws s DERs o and Geropecive dow i ppbmaaiectisd e
with éb ﬁf@ﬂﬁr&?taﬁﬁi’ﬂﬁﬁf%ﬁﬂh§ wgth Fﬁﬁ#@bd bdlﬁ?&éﬁéd%!ér@%r&@ @nd
. 0 I Nt en e 0 e | hventil o
s proyas 1 STEPoreich PR SR JRt hes DS AR R a

expaﬁd@irﬁon@ﬁ&ﬁaﬂdr Ball@h ekgdabiah, be@%p@&#‘céﬁ&%iadiuﬁ oﬁélﬂﬁaturbn
mbi nation with or instead of the particu

is Sh%ﬂﬂ"%ﬁ fadig| @Kl trANSYRERAP @ﬁéongﬂ'&l'&ﬁ‘ epear thﬁﬁ?‘*@W‘*ﬁ‘é@?pl te

" This fsf&,@hé” defed fol e Réll-RmeeEidctréfop p@pépstéﬁtaﬁﬁgéﬁ%ntl@a be

I lustrative of broad aspects of the invention. For

Cuweéiﬂﬁﬁﬁﬂ’ and relptesp &fw&%wﬁm%ﬁsntwgvegﬁml emapgiBantrent s

PFRY.494AbYs § BRI Milo BRSHRDHIRG SteAR MhultlchfedddfVi de
unlgue | ocal = structures on the end crowns opposite

assempled goterlignmi Gl etarysiplarty heantpdimgnicsioppdviigs. 300
and 23R4 ﬁféf%r@eé %ﬁqﬁﬂamgr&eﬂdﬁbﬁg @Rds bRt tNE BEnishe

reach t he stent Segnent” tissue that is
respeﬁts\te%m@h\ar%@a%é!'ﬁt?@pﬁ%ts@m@@r emd PORiNgYitBR localty paigyes  n
end d&ﬁﬁﬁétﬁiéu?épl%ﬁhinﬁ‘ﬁ@ﬁ’ef@ﬁﬂ@ﬁd el af‘eeay sl{dau@ qu inFdtthat
cations further” I n artlcu ar [ ocal ly
Oppoﬁijf%cﬁﬂdded specifically on the proxi mal end of the
Sf-‘ﬁ‘f‘ﬁz sﬁb\&@a Bmﬁré)ﬁkerf AobR ﬁ'[aghlﬁé‘alﬂklﬁﬁﬂdém it n%E:%ﬁﬁolp? gf

i ncludin osite over regli on
two ovgrlapeing & §5 aﬁed ¢ingrengagiued and ﬁ@alos@d imexesdappinthout

 aranf&ER&tWiRH £ 368 1hBed MEHIE ruoRseBGe guidance according to

certain embodiments of the present invention.

FIG. 43 shows a picture taken at 20x magnification under light microscopy of
two commercially available stents in overlapping arrangement, and is provided for
contextual purposes to illusirate the doubling of stent scaffolding metal in the overtap
zone versus the more suitable structure resulting from the overlapping stents of FIG.
42, ' '
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Vari ous nunbers are provided throughout the Figures

for the purpose of further illustration and are27March2007

representative generally of stent enbodinents cut to
have expanded configurations shown as approxi mately
3.0mm di aneter stents. In 30 general, for coronary
woleidlised applications, dinensions Wil r@faggdesiween
“about 1.5mmin dianmeter to about 4.0mmin dianeter,
aRilB.gérsbews & piciyra of ino eormmercially avadable stents deeveriapping

arrangéﬂ?&c Hrhls! Ipﬁlﬁﬂé had beﬁ’l Tadfibd A Yspletto Fhre Vertiafdtzdrital

ain pro erings, the available sizes nay
aSPeataaﬁgm sortoatitanaybe ozeitricenta b auaphitablinsiraiionall edirugaiution

e i A PR PR A
overlmmmtafm diug eBiion incoasmtional Gishion.wAe s, thigdrogl

e GERY HEGAANG oL IEh 1 hEBIAL o RALONA Yend B 137

are or a mn an out
two-f@d iifiiheve ateoogtiner qur[ism‘lobb provided to aioommoaﬂe dor thDmMm i n
Moreqver, certain stent systens prow de S

| engt h.
Ove”%%%"%s?rﬁa&p%m?%hgt h for stenting vessels with a
r &G H&tshogs 8 pielate afévo umrMpmug sients in Merlappirg arfangbment

accoldirio 2 paffdinent oL BR R aTERce TP O 1 ovd O 2
graptie:t diostedian of 4 dl‘reg Blefisisprefile bXpecdd®m dush avalapping r egar d,

f ot ' t h des
aman @R 18 colBs of SR IHa pe CH L R EShaNG S PR L | on
drug élQﬂént alg% ﬁ@bn@@lttc:héﬁfésmdjm A@éﬁdmﬁh?betcﬁﬁsesmé gtehigcaffeld ist he
n chass Stru ver, O r, S I e
recuE o S GPIERk A AT PGP R T o6 Sorh (B doung Ao the
drug-@ﬁl’qmﬂ ¢HpALIEy HAsK ©i100 @eﬁzéﬁtl Reditindiplan@xptidddruglblatidret e

profi fish s bl SonEAk AN SeY aRTEHEr | RYE, t ho

conte‘mméd thsthbdghaih BecRiefdudiarhedifidatonsah tﬁélcﬁugamrym@t a
WO- part Eroduct W th a stent and drug coati.ng

stentﬁﬁ@‘fog:m% e redier Bedesmnay be empioyed igireriiics ofeiia " st ent s
doubI'ﬁ@/oflaﬂJgsdéWei*P' RorfeRimsit ahe 8EURE FdiMikforAnsly SOMBUMe at t h

he ot her enbodi ments herein described. In still a

the OYQﬂaPPF@Q epdsy é?fdthe\ﬂﬂ‘éw@: cfifgyg nut et s Nk aree |°F1§t§"t are used

scaffQ¥iRg tietEmby 5€ REHQINISNeh m2Y B8 rdRitedBy SPh TdFREES
non- pol yrmeri c, bi oerodabl e bi oabsor babl e

overiappins Ao IMAY RededksEr fo by @e@mwme@ﬂﬂpﬁr@senmtamo

modifigatiéd i ettﬁlbn QI {HE bthef RRafingerdd Hedh bithesk RBRarfdudtid NY
coating nodality as apparent to one of ordinary 20

exemplary of the yarioys mgdesropteppiatechior ﬁ‘fw!rgﬁ@ﬁ'tl‘@w@nﬁﬁmﬁogﬂg ar
along'ﬁ $tehee U@é%bi’ seén'néﬁ%esﬂfe REAIpingtivi 8RR ARy Stenfse! ati ve

apes of conponents al ong the stents may vary from
oiﬁbe vafjogs sﬂeat qhpeses driein shownapg fpscaibedflee BI2¥ b8 cr own

_conslh.%ﬂ éi:acérid&ﬁ 1Okt BBk BresOfuch as stainless steel, cobal-

chrome, polymeric scaffolds, or shape memory alloys such as nickel-titanium.
Unless specifically indicated otherwise, such alternative constructions are
contemplated for incorporation with and among the various embodiments herein
shown and described o the extent approptiate to one of ordinary skill.

Although the description above contains many specificities, these should not
be construed as limiting the scope of the invention but as merely providing
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particul ar size vessel such as a 2. 5mm di aneter

vessel, a simlar product nade 25 avail able in | argeth 2007

sizes such as 3.5 or4.0nm di anmeter may require nore
lattice scaffolding, and thus nore crowns, to span
the larger circunference wwth simlar scaffolding

wbesWhds: These di nmensions represent whatpcghRadaisheay ed
to be highly beneficial specific enbodinments, but are

iustraidnsi of bernelefdhd preba\tly prefértetgnibdinientsuf ﬂﬂﬂln\f@ﬁbﬁ CThusof

the siape s STvesfon, e ERETIAGS b} i oaed s SREE v {

legalbh@v&@itectrserm@ tﬁmcbbl peciated \thed @ dcbi/j%gltsﬂg@;gkseﬂthl s

di scl osure. 53 2 2007 2004
inverBor A OBOaPER88 SPCLaN bo oS WS ENBEEITRAEY e been

thosd @kl #\Cthé' ﬁﬁ g lﬁbt &Hesches 6fthe Prebai Erwentﬁ)hqé/\éboafdihgly to
descrl reference to certain photao' s thereof for

be linpifed bpmpwas@@ thap thy ARpenged ghime.dp 109 reference oy
elembntlithb rsﬁbh[@ﬂs nbtliffend 18 AR "GHe anaMni oﬁb‘lhﬁrﬂeé%fexphoﬂlyd e

view al ong an end portion of a stent manuf act ur ed

so stgfed ubifathgr fape EEMPE- Al piryqiEalpshesichl, a@%&!&t@f%t s with
equ:vtaléﬁts% H%régﬁﬁﬁén%f tid éBbVHfU@éc?fﬁédl ﬁefeﬁ'éﬂ DodimepEaltdroWns

having different sized bul b-shaped ends along .the
knows e ihpsesofedingsy skl Brihe 2 a@lﬂ%msw incerparajsiddtesein bre

-referérﬁ Bha &fed ncfé'dst& B efic g@g@rgblafrﬁsc' M&reBEGE Of
e Ccrown bs are su stantla uced roviding a
is nolrgcessatydon 4 dayiveor prethodrie addressy eagh endieyasy piohlemesought

to be"éB @&’M {he gf%%@nﬁﬁl%ﬂﬁ&] fir it'td Be S%r@%@é@a?b Qo Sraoum are

atraumatic to a nt tISSUG due to
cfa!mshEunthana@neu@ eleémenty samponent, mmgoct $lep lndh@prea%ntnal axi s
d
dlsclé?sfuret i ﬁ"é‘%ﬂd\g,gbvb{ c\}ﬁg’ic?ég té?l%\ﬁﬁlb g a%%ﬁ?e ?‘Lé
etememtr mmpbeerémnnmth@rsrtqyls ekplicity vaviiediintthe eaimsr @@d:lalm

I [ t he
clemht s Rke RGN ho plfibions BN 0K G Y (o
paragraph belessitie alemnﬂjs.emprpmimdtedamm@ttmewhraﬁet "greabafdrdon

expansi on. More specifically, a radius of curvature

is shown along the radial axis transverse to the

| ongi tudi nal axis of the stent results. This is
considered to be a well-suited structure for proper
stent apposition in a curved vessel and relates to a
further independently beneficial enbodinent. FIG 41
shows a picture of two overl appi ng stents manufactured
and 20 assenbl ed onto bal l-oon catheters simlar to the
enbodi nents shown in FIGS. 17A and B, and incl udes
proxi mal and di stal overl appi ng ends on the two
stents, - respectively, which are each al so opposite
anot her end portion with a locally unique
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end crown structure providing beneficial |ong-term
patency and drug dosing at that opposite end. 257 Hhfch 2007
42 shows a picture taken at 20x nmagnification under

l'i ght microscopy of two overlapping stents after

bei ng manuf actured and depl oyed in overl appi ng
arrangenent within a 3. Om | unen and under

fl uoroscopi ¢ gui dance according to certain

enbodi nents of the present invention. FIG 43 shows a

clal""“"?)icture t aken at 20x magni fi cati on under |ight

m cr oscopy of two. conmmercially available stents in
1. %v%ﬁ?%ﬂnﬁ%ﬁfmgﬁﬁaﬁﬁgﬁﬁhF1n%nd is provided for

contextual purposes to illustrate the doubling

N HPAEHLS éFﬁﬁtnﬁﬁﬁtngnattﬁﬁ%ﬁﬁnq%ﬂaha?éﬁ@ 9e?éﬁ§t end
the nore suitable structure resulting fromthe
pPortiQnerd &Hsiong SrenPerbior| @d & xerB4ad7 Pt Rn2d07Po Sy
2004/ 028571 PCT/ US2003/ 030902 FI G 44 shows a picture
betwegyt gaiel fomedr eindl bgcandi ¢rd|rostiomss Withoveidappray end
arrangenent. This picture has been nodified with
portigrespedid tsecohd vedt peatidtwrambrazld casyieel. patidonso
that it may be overlaid onto a graphical illustration
definiig a drongiieldtihah aptof 4l en@xpectlethdgthomtsesalid stent;
over | appi ng arrangenent in the context of adapting the
£ iV ilrappiend pbedienfwsviigicn ediutston aith igenyentconsd
fashion. As shown, this drug elution is typically

when t@desled ta Qgphﬁgéggsed in the area of overlap, and
generally by two-fold if there are no other

Rgeole] fée%huoeﬁd%eytﬁ&q ﬁgvﬁ%cm%h% hakctRe structure

over | appi ng arrangenent 45 shows a picture of
when {0 SPLSH qe%ggaﬁas 1S,4q overlapping arrangement 1o
according to o dinent of the |nvent|on and
homs t he. cture ov rlald t phl
RS Sein T HEo Srtnd oetse FR N erae e om
su h overlapplng arrangenent in the context of
ting the particular overl appi ng stents shown for
drug elution also in conventional fashion. As shown,
because the stent scaffold is reduced by 50 percent
at the overlap zone for each stent, their doubling
2. e ﬁ@@nﬁhési%mhiwgoﬁa?¥®4mu}(ﬂhﬁ%ﬁlﬁy back to 100
percent, resulting in an expected drug el ution:
Sorick iflasthaptEsce Ut asitieg lgprpaisesne gliioagnfpeential
stented segnment. It is further contenplated that
array tdfotgliisathend ectwmeyvedmd th nodifications in the
drug-carrying stent scaffolding itself, other nodes
smy becenpl dyedite seducaidtdedppiréeskisak cloubhfagewiial
drug delivery. For exanple, the coating formulation
array By NoeectBdHf 88 8towns.

diffe

3. The stent assembly of claim 2 wherein said
central portion comprises a third lattice structure; and
wherein said third lattice structure is substantially

similar to said first lattice structure.
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20 the overl apping ends. O, the anobunt of drug put

onto a unit area of stent scaffolding there may2b®arch 2007
reduced. Such may be reduced by 50% for each

overl apping end, or nmay be reduced to no elution on

one overlapping end with no nodification in elution

at the other overl apping end. Each of these

scenariious is exenplary of the various nodes

contenpl ated for achieving relative constant dosing 25
along a stented vessel segment despite overlapping two
ﬂm%g eluting stents. The various stent chasses herein

4. Wit SiHd ASSEPL BT af Lol el BT Coh SEMGEREdPREELT I ng
to various known structures, such as stainless stee

comprisfm|a tidfcoke L EpERy FEFREL SN f8ls, or shape nenory
al l oys such as nickel-titanium Unless specifically
ThRECE e¢ 16t KBLRHsbat sieh Hiwrthime Ve coRstruEiabhg
are 30 contenplated for incorporation with and anong

similahe o @dicuseenbddl abhise hermigturshown and described to
the extent appropriate to one of ordinary skill
Al t hough the description above contai ns many
specificities, these should not be construed as

5. THandteng bleesbbdpeodfcldian invenddedm Butisagraetet ythan N.
provi ding 55 27 March 2007 WD 2004/028571
PCT/ U52003/ 030902 il lustrations of sone of the
presently preferred enbodi nents of this invention.

6. THWStdne a860RB19f ot N BainVveRlHaR ishauld Becdetermaeds.
by the appended clains and their |egal equival ents.
Therefore, it will be appreciated that the scope of
the present invention fuIIy enconpasses ot her

i_hen iQus to 5 those
7 fﬁ?ﬂﬁ¥%$%lﬁﬁﬁgg PtgPéﬁgsl at t é@ggﬁpe of the present
di t ted_ b t hi
R LI “"L%%ﬂ%%ty% eglcr?smpn'ﬁ@m?cﬁ ¥s?8r ence to
, sin s n nde
Clrcum%naﬂfeen&ﬁgﬁﬂw SHQatm S it o pe BT b 8 LOE st

rat her "one or nore," structural chem cal and
StrUt'F@ﬂ@@@&ﬁawheéaﬁPv%?%ﬁﬂ%%QQPWﬁﬁ§QQtéﬁénP§r6Y phl first end
above-descri bed preferred enbodi ment that are 1 o
Crownﬁ(ﬁéwﬁoﬁaeﬂhégéw%¢ﬂo@@ﬂ%ﬁﬁ?¢f§Rﬁﬁ¢ iShrifesggrente with said
expressly incorporated herein by reference and are
first umdeddédnoorbbtene dmpdgued Hiinshie apipddéntee! ai ns.
' Moreover, -it is not necessary for a device or nethod
stad daderesd éathiesmdstewerbure aopmisesght setonde sol ved
by the present invention, for it to be enconpassed by
circunifeeepteaedy uedal asindywddtemdidthna elepebity of second
conmponent, or nethod step in the present is disclosure
strut isegmeheRdQHetoi Resfrdi GalRehfled hite apUBkreyT €gal B&@Ssnd
of whether the elenent, conponent, or nmethod step-is

end cro¥Rlsi ¢t E¥rhegi bediddh the MeditMBecNaaCkablt segments with
said second undulating pattern having a second amplitude; and

wherein said first and second amplitudes are different.

58




el ement herein is to be construed under the provisions
of 35 U S.C. 112, sixth paragraph, unless the ebemmfth2007
i's expressly recited using the phrase "nmeans for." 56
27 March 2007 dainms 1. A stent assenbly conpri sing:
an expandabl e stent having a length and having a first
end portion, a second end portion and a centra
portion di sposed between said first and second end
ortions mnth id first en? ortion, said second end
8. DBPLFERN it ST Yot FAPPoft | BREFTT ni ng a
| ongi tudi nal axis along the length of said stent; said
PRt tf%ﬁﬁF;ﬁﬁﬁq%ﬁﬁ ﬁéﬁPﬁﬁuéefFP@PI}%ﬁ%|%x§%ﬁﬁqméﬁﬁﬁétlally
when the stent is expanded; said second end portion
undUlﬁS%F%gP%F%ﬁﬁﬂmﬂ}qhaﬁtPééf§@FEEtheStWMﬁH$QQM§n§ﬁeWPeF§ln
expanded; and wherein said first and second |l attice
said siroeniersntired adirBepént!. £2rsThendtenpwngs senifloymefl
claiml wherein: said first lattice structure
betweeonpdj semta ainveunfiegentirat segmaytof avddf i rst end
crowns; and said second lattice structure conprises a
etrrenmdteread icdl sadnr ayret dhdecosmchentbmpirdwes. a3. The
stent assenbly of claim2 wherein said central portion
curviCOMPd 1+ SAsl e dhaiped hahbbeecst én@ink € omyidudihaneynasai d
third lattice structure is substantially simlar to
circugfbsedt 1511+ &trtomceeggéa@wé €end® lo R kRIS védgingdstrut
The stent assenbly of claim2 wherein central portion
segmekPEPrises a third lattice structure; and wherein said
third lattice structure is substantially simlar to
said second lattice structure. 5. The stent assenbly
of claim2 wherein Mis greater than N

9. The stent assembly of claim 8 wherein each of said first
end crowns comprises a curvilinear bulb-shaped member extending
longitudinally and circumferentially from respective ends of two

adjacent converging strut segments.

10. The stent assembly of claim 2, wherein in a radially
expanded condition:

said cirgumferential array of M first end crowns have a
first inter-crown distance between facings sides of adjacent
first end crowns;

said circumferential array of N second end crowns have a
second inter-crown distance between facings sides of adjacent

‘second end crowns; and
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6. The stent assenbly of claim2 wherein Nis greater
than M 7. The stent assenbly of claim2 wherei p7March 2007
said first lattice structure conprises a first
circunferentially undulating pattern with a plurality
of first strut segnents wherein said circunferentia
array of Mfirst end crowns is forned between
adj acent first strut segments with said first
undul atin ttern having a first anplitude; said
SBEBRP |9 o 10T GBCUPBLR PR bbs T g Olstances
circunferentially undul ating pattern with a plurality
are dpffeERnd strut segments wherein said circunferentia
array of N second end crowns is fornmed between
adj acent second strut segnents with said second
undul ating pattern having a second anplitude; and
11. Whersientsaisgemblst ocdndlsesohd wWmpdinudes dasgent assembly
different. -58 27 March 2007 8. The stent assenbly
is adgpted diank®, deierveirsd sai d Iocastidmatin ee lsimenchodefurther
conprises a circunferentially wundulating pattern with
compraspairal ity of strut segments wherein said '
circunferential array of Mfirst end crowns is forned
Heh et iad agent conpeedi g SHe WrasrgrRBkablgnd at
| east one of said first end crowns conprises a
§a ¥ diimeaknbubbrshapedasprder: &-LrMeN@roxinal end
longitudinally and circunferentially fromrespective
porti&Mass QfailiMcepRveLgLAgIirut segnents. 9. The stent
- assenbly of claim8 wherein each of said first end
r.se CUr VL L L h- p -
PR PR p R e PR TR Bprion of
. espectjve ends_of, two adjacent converging strut
said %%%ﬁ%ﬁf%?mfgy’Tﬁgdstent assenbly of claim2, wherein

[ radially. d dit : [ )

i Grdi i SEPRRd G Soreh i e Yook dRLbEeR

first inter-crown distance between facin%§ si des of
thera%ﬁﬁ%k%ﬁFﬁefPFthQnBIQ?ﬁﬁh%? agent over a denser pattern to

tissue at said location of said lumen then said second end

portion.

12. A stent aséembly for implanting at least two stents at a
 location within a lumen, comprising:

first and second delivery systems each having a proximal
end and a distal end that is adapted to be positioned at a
location within a lumen;

first and second stents each with a first end portion, a
second end portion and a central portion disposed between said

first and second end portions;
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said circunferential array of N second end crowns have

a second inter-crown distance between facings spr®arch2007
of adjacent second end crowns; and 59 - ----- - - -
------------------------ 27 March 2007 wherein said
first and said second inter-crown di stances are
different. 11. The stent assenbly of claim1l, wherein
said stent assenbly is adapted to be delivered to a

| ocation jn a |unmen and further 0 ising: a .
5F oact T Vet SgehP TP ed S0 RECEREnt hdntiqp a0 gatd
first end portion adapted to _be the proxi mal end
centrgbr PPHhioR @ﬁﬁ%P%ﬂﬂéﬁt18§§éﬁﬂ?9?a§a?%P%e%Bﬂﬁléﬁ@ length of
portion adapted to be the distal portion of said
each gfep?ids3e®MISF and wherein said first end portion is
adapted to deliver a therapeutic dose of the
bRroAacef vea kdydhitr v éndaprdehsensphavers a olatitiiggystaucture
said | ocation of said |lunmen then said second end
that perdibferdX thagt entlagssembbyriiorureptlaontg rdieat | east
two stents at a location within a |unmen, conprising:
correfposdinndaeccid pdeltiver gndysi seosdebtdrdrgvithgnaa lattice
proximal end and a distal end that is adapted to be
strucpasétadhnes e &orreepbhannyl §8tona@ dndregsrifiiongt and
second stents each with a first end portion, a second
eadd ppf tdonsadit ascapthakdpontine @i sposethdetweand first
said first and second end portions; 60 27 March 2007
delivéf) Usf &k +BNGh RALL @0 rs8abla SEERRLL NG RALd QRodfflally
sald central portion defining a |ongitudinal axis

of sag&oggcgﬁga4ﬁauﬂg}tq%n;each of said stents;

said second stent is mounted on the distal end of said

second delivery system with said first end portion located
' distally of said second end portion;

each of said first and second stents having a radially
collapsed conditicon for delivery to said location;

wherein at said location each of the said first and second
stents are adjugtable from the respective radially collapsed

condition to a radially expanded conditicn.

13. The stent assembly of claim 12 wherein:
said first lattice structure comprises a first
circumferentially undulating pattern with a plurality of first

strut segments wherein said circumferential array of M first end
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each of said first end portions having a lattice
structure that is different than a lattice strugtMah?2007
al ong the corresponding central portion and al so
different than a lattice structure along the
correspondi ng second end portion; said first stent is
mounted on the distal end of said first delivery
systemwi th said first end portion |ocated proximlly
of ,.said second end partion; gald second stent is

Crownﬁobﬁt%‘%ﬂrw 45 Gie st QP‘J 8RENbr TEEP Y SiSetor@IgEntieryth said
systemw th said first end portion located distally

firstopndal 3t St iR terd pevinena Eheht Rl ISir st and
second stents having a radially collapsed condition
soidoteudt yLatd 16ai 8LrBehRFOnCOMMRY ST catSesand
| ocation each of the said first and second stents are

circunf@goetipid 6 f nodulhéingspattéve whdh & Iplugelligpsed second
condition to a radially expanded condition. 13. The

strut ssememsseidnegiof seldi mitlumbereiimalsamafyi ot Nl aetpué
structure conprises a first circunferentially

end cuowhus ats Nprpeid eenwekehhad]ptemial sdgoraf sftinust segthents with
segnents wherein said circunferential array of Mfirst

said €8€od undulating- pattern-having -a -secohd Maptht2007 and
crowms is forned between adjacent first strut segnents
whiFe Spighid ifisktURHY! 8EEH8 PRty Bty iang aifiresbnt.
anplitude; said second |attice structure conprises a
second circunferentially undulating pattern with a
plurality of second strut segnents wherein said

r y S
14 or n%%gfﬁﬂét msﬁ% [ BEc Pl EECAN RGN S aMIl?
cond undul atin aftern havi,n con
SR i b efRo Bl h SRR RLEIREE anat saia
% litudes are different. 14. The stent assenmbl y of
s5econ

S92 furt her conprising: a bioactive agent in

association with said first and said second stent;
said respective first end portions are adapted to elute

said_bioactive agent according to a first elution profile;
said respective second end portions are adapted to elute
sald biocactive agent according to a second elution profile;
said respeétive central portions are adapted to elute said
bioactive agent according to a third elution profile; and
wherein said first elution profilé is substantially less

than either the second or third elution profile.

15. The stent assembly of claim 12, wherein in the radially
expanded condition at said location the respective first ends of

the first and second stents confront one another such that the
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said respective first end portions are adapted to
elute said bioactive agent according to a first27March 2007
elution profile; said respective second end portions
are adapted to elute said bioactive agent according to
a second elution profile; said respective centra
portions are adapted to elute said bioactive agent
according to a third elution profile; and wherein said
first elution profile is substantially |ess than
respegtifercAie B¢doad Lo stherds P REIGP PGt PRethes afhan
stent assenbly of claim 12, wherein in the radially
overlarpeRftie-condi ti on at said | ocation the respective
first ends of the first and second stents confront
one anot her such that the 62 27 March 2007 respective
confronting first ends overlap one another at an
16. DBverdtamt egisenbly6ofTheasthehd, assdmglry cofnpeliaingis,
further conprising: a bioactive agent in association
aM bivsaiidref yehtand sasdeisteoondvisthrentisuchrehatndasalid
bi oactive agent is eluted with an elution profile at
second heteomerdvap tegioBal habidscisihstapnitalilsy el@ssd «hahn an
doubl e an elution profile along the respective second

eluti&eqariard se¢eRheabyPelih ORSydn thRtf likSkuBREaE€EONTy less
stents. 17. A stent assenbly conprising: a stent

than dVWING A LeNgtBpapdshavi ngr &hd idiet RRGRRkk0Becdnd
second end portion and a central portion disposed

secon Qﬁﬂﬁ%ﬁn @Eq PEEE§BnQDQ£%§%§Q§. eﬁgﬁ%f%%ﬁ%ﬁd“@%@n§§gd

irst end portion, said secon portion and sa
central portion defining a | ongitudinal axis along the
l ength of said stent; a bioactive agent coupled to
aid stent; first elution profile along that portion
17, RSUE SPoRYPLUGFREPT SR & el | ned by the first ond
- Egortion' a.second elution profile alq t hat, portion

et hASAEET Bdf RAY AR QU Sy 1ERE SBLORGTERAY

(fortion; athird elution frofiLe al ong that_ portion of
secong w@d portion and a central portion disposed between said

first and second end portions with said first end portion, said
second end portion and said central portion defining a
longitudinal axis_along the length of said stent:

a biloactive agent coupled to said stent;

a first elution profile along that portion of the
longitudinal axis defined by the first end portion;

a second elution profile along that portion of the
longitudinal axis defined by the second end portion;

a third elution profile along that portion of the

longitudinal axis defined by the central portion; and
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| ongi tudi nal axis defined by the central portion; and

63 27 March 2007 wherein the first elution profiiMarclks2007
greater than the third elution profile thereby the

stent exhibits a gradient of elution profile with
respect to the bioactive agent along the length of

the stent. 18. The stent assenbly according to claim

17, further conprising: said first end portion having

circunferential array of irst, end crowns; and one .
Saftie b SlieheRtetBip Sref 115 de” GHaoE hwakan 16 Ty =
_stent assenbly according to claim118, wherein said ,
eluticsh RiqfdrientsicarBYphiei 2Rt GRS @uPEﬁgﬁﬁﬁEdOf elution
~enlargenents extending fromsaid first end crowms in
profilke | trEgPsat §Pr BReiFrachiie fawmts ailgngehbpalength of
' portion. 20. The stent assenbly according to claim 18,
the st@mdrein said enlargements are partially circular
bul b- shaped enl argenents extending fromsaid first
end crowns in a longitudinal direction toward said
central portion. 21. The stent assenbly according to
18. Taisheht wieesbly satdrdinsttenrdador tli7onfhasharfir st
scaffol ding pattern; said second end portion has a
comprisgigend scaffol ding pattern; 64 27 March 2007 said
central portion has a third scaffolding pattern; and
her ginssaieddl pbetissat{ el ng dathare restdensgrrihast
said third scaffolding pattern. 22. The stent

first aSSEMYnaccanrdi ng to claim 21, wherein: said first
scaffolding pattern conprises a first series of

d i.ons ' Lr : j ed
A e e T a ot L L B, P e
second scaffolding pattern conprises a second series

19. The stent assembly according to claim 18, wherein said
enlargements are partially circular bulb-shaped enlargements
extending from said first end crowns in a longitudinal direction

away from said central portion.

20. The stent assembly according to claim 18, wherein said
enlargements are partially clrcular bulb-shaped enlargements
extending from said first end crowns in a longitudinal direction

toward said central portion.

21. The stent assembly according to claim 17 wherein:
said first end portion has a first scaffolding pattern;

said second end portion has a second scaffolding pattern;
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of undul ati ons having a second frequency and oriented

circunferentially about said stent assenbly; sai 27 March2007

third scaffolding pattern conprises a third series of

undul ati ons having a third frequency and oriented

circunferentially about said stent assenbly; and

wherein said first frequency is greater than said

third frequency. 23. A stent assenbly conprising: a

stent having a |l ength and having a first, end rtion,

3 T O U POPOTAPORRENA BhLERT PO JOrLiGh Pa S p5Badan

between said first and second end portions with said .,

FReseienpisbrititen, ssaffoldérdnker el hort i95R58kd thapgsaid

~central_ portion defining a |ongitudinal axis along the

third| gagffobiingindtdLEnt; 65 27 March 2007 said stent

made of a non-superelastic, non-shape nenory netal

all oy; said stent having a radially coll apsed

condition with a collapsed dianeter, for delivery to
22. Ehéogsntomasiciily actomding sai dlaol |Zps ediedieanet er

being plastically defornmed froman initial condition

bavd nfji mat isuiafifall ddhgnpheterahesapm sts saifdrkacatrbdas of

said stent is expanded by the application of force
undulft Oon s ALl e lagsedtdrasgheficy cad radieldeyt expanded

dianmeter that is greater than the coll apsed di aneter

circuRfEraer £y sdlodti Bhthabtdhangisdmpnds a val ue that is
closer to 'said expanded di aneter than to said

§91 b ansedh JiRBYEH di B8 pattern comprises a second series
of undulations having a second frequency and oriented
circumferentially about said stent assembly;

said third scaffolding pattern comprises a third series of
undulations having a third freguency and oriented
circumferentially about said stent assembly; and

wherein said first frequency is greater than said third

frequency.

23. . A stent assembly comprising:

a stent having a length and having a first end portion, a
second end portion and a central portion disposed between said
first and second end portions with said first end portion, said
second end portion and said central portion defining a

longitudinal axis along the length of said stent;
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27 March 2007

said stent made of a non-superelastic, non-shape memory
metal alloy;

said stent having a radially collapsed condition with a
collapsed diameter, for delivery to a location within a lumen,
sald collapsed diameter being plastically deformed from an
initlial condition having an initial diameter;

wherein at said location said stent is expanded by the
application of force from said collapsed diameter to a radially
expanded diameter that is greater than the collapsed diameter;
and

wherein said initial diameter has a value that is closer to

said expanded diameter than to said collapsed diameter.
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