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ORI ROLLED DETACHVENT STEI\rrS FTRISSSEEETTHRS BEEN
"] NVENTI ON : ~* The invention rel ates general y to REPRRCED Whi C
are endoprostheses inplanted into vessels within the béey; H—-as—a
bl ood vessels, to support and hoIdIJPen t he 5 vessels, or to secure and
support ot her endoprostheses in FIE INVENTION
BACKGROUND OF THE | NVE various te ts_are_kno rin t he
art. Typlcally 2&%% %ﬂ%?%ﬁ%ﬁﬂ%fq%?95ﬁb§F§FrF g sg%ﬂﬁsaﬂﬂg
expandabl e f d I p ger,
éﬂg%yr?régé %télénﬁs‘%{éh dned %nglg 8 *fﬁ e %éc&fq

-expanded dlane &r ited on

the end of a sabhehsTa M bda Wissdia! e tpg?ltdand hoB8 bhen cardieter at

its relatively small, unexpanded . By the catheter, the
unexpandeds st @akseis (i t£CiStsedire AHOUGHPIE bURRE EAdbPLosthessedin

=l

I mpl antation site. Once the stent is.at the intended inplantation
site, it is vesseXpanded, typically either by an internal force, for
exanpl e by inflating a balloon on the inside of the stent, or by
allowing the stent to self-expand, for exanple by renoving a 20 sl eeve
from around a sel f-expandi ng stent allomnn t he stent to expand
outwardly. In either case, th@A€§ﬁgﬂﬂgﬂ tHVENEOR ¢ 5 the t endency of

the vessel to narrow, t&ﬁ%f%ﬁ% stents are known in the art. Typically

stents are generally tubular in shape, and are expandable

10 from a relatively small, unexpanded diameter to a larger,
expanded diameter. For implantation, the stent is typically
mounted on the end of a catheter, with the stent being held
on the catheter at its relatively small, unexpanded
diameter. By the catheter, the unexpanded stent is directed

15 through the lumen to the intended implantation site. Once
the stent is at the intended implantation site, it is
expanded, typically either by an internal force, for example
by inflating a balloon on the inside of the stent, or by
allowing the stent to self-expand, for example by removing a

20 sleeve from around a self-expanding stent, allowing the
stent to expand outwardly. 1In either case, the expanded
stent resists the tendency of the vessel to narrow, thereby
maintaining the vessel’s patency.

Some examples of patents relating to stents

25 include U.S. Patent No. 4,733,665 to Palmaz; U.S. Patent No.
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mai’“nt ai.ning the vessel's patency. Sb”BTglgaS‘FEEEISHRS 3EENents

elating to stents 25 ~include U S Patent No. 4','"'73 eégm . S.
Pat ent No. LE 800, 82
and 5,282,824 to Ganturcog; U.S. Patent Nos 4 856 516 and 5, 116 365

to Hillstead; 448890 pﬁ?eﬂ{ldl\ﬁszsz 824 o SRATWACRid Vs SogE2%88 B/ kt or -

U. S. Patent No. 0 90 P t 417 t

Pal mazaaﬁg ScF}auB‘rz'2>B %gg {‘sts b]a? E‘fﬁqga:\‘ir;o(:h‘éﬁfﬁ%efﬁh {ﬁf)gg\bpggen% éggpatentoNo.
5, 161,547 to }43%78%’?0& B €8k Nos g %cf‘%?i)&%% t% Gar %Q'Eeﬁé No. S é‘is 08 S.

Pat ent No. 5, I nehasik et a

5, 733,303 to lgy 28hcthkdl y.s. Patent No. 5,103 4qb/J eet rafimAG ahdssgnatz,
desi gns has been to 10 insure that t he stent has sufficient radial

strength whenu.ts. PatentsNexpanted, sm tdwtwdlif fganw.suf Paekeant Ng. support the
| unmen. Stents with high radial strength, however, tend also to have
a hi gher | ongis,d&éilndk7r tgi ’dbwqrt Hans t Ratesds o .i 15, W8i3cIa%R2t to Cardem et

i npl ant ed. When the stent has hlgher I ongl tud| nal- 15 rigidity than the
vessel in whi @&t -iit Ui-§-i RﬁFSﬁFe’?P s Pinchagdkt 6tt R - ve38E|U

occur at the f _the_s t tress concentrati ons on
account of th%a%\eélgmy(?h Pnsgg'wgo'ﬁ%l%%‘?ceel tﬂt}t\ﬁéen the stented and
un-stented sections of 1 e . . MVARY OF
THE | NVENTI ON One oﬁ?gcg gfegrlor é%%nt designs has been E%J

10 insure that the stent has sufficient radial strength when it
is expanded so that it can sufficiently support the lumen.
Stents with high radial strength, however, tend also to have
a higher longitudinal rigidity than the vessel in which it
is implanted. When the stent has a higher longitudinal

15 rigidity than the vessel in which it is implanted, increased
trauma to the vessel may occur at the ends of the stent, due
to stress concentrations on account of the mismatch in
compliance between the stented and un-stented sections of

the vessel.

20 SUMMARY OF THE INVENTION
An object of the invention is to provide a stent
that more closely matches the compliance of the vessel in
which it is implanted, with relatively little o. no

sacrifice in radial strength, even when the stent is made

25 very long.
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An Obj ect of the invention is to provide a stent

frat ches the -conpliance of the vessel in - whi ch™i t
relatively little or no sacrifice in radial strelngt _
stent is made 25 very | ong - 3

- &!‘c&%{é@%ﬁt WIBHeOEﬁb@abﬂ%mexaﬁ qihethe
i nvention, a stent ‘_ifltoéfrow d W, t h sgec i.fi.c desi det achnent "

poi nts, such tHAYS thé selngntls br EbPSE}eH 1€6 aed i difsHgnaredhot i on
f th | d { tent t
of the vesse étl:?clﬁﬁérﬁ:s’sﬁq al € ggpa ?ftgée e i entC?‘Jhussed(? ;l°g’sﬁ§te'2d 0

segnent at these téd orn
det achment "poi 4§ AL ¥ r@m%t%ﬁpbet ehx %9&@9 tme str ssC'a{%flf & gpce of

the stent, creating a circunferenti al "desi gnat ed det a zone,

the detachSenttls dtemt Wlldesiugeathd debathoBnseqmint atsaisa es the stent
into two or nore separate stent segnents, each able to nove with the
vessel i ndeperfrSignatsid td%a@&lhlentspemntsegnﬁhen tleecdessiggnated each stent
segnent can noye wiith the vessel independently of t he ot her stent
segnents, the a}‘gg"etﬂ‘t M%é@ﬁeﬁrs‘anssd aemp kstal Yyraxaund ¢depl i ance

bet ween t he stcenrtc%d tented sections of the vessel than the

| onger, unitary é%e@ﬁe °§n5th SERBF eb§FPRARE & Girdwigrentdalessel
wal | . “des:.(?na-g%% %te%gtch{néngr' e;gﬁgb ! L'Yhéj e%c‘égme[sx%gg ?1te after

detachnent, the ends of the stent Seghents c¢rea
10 designated detachment points separates the stent into two or

more separate stent segments, each able to move with the
vessel independently of the other stent segments. Because
each stent segment can move with the vessel independently of
the other stent segments, the series of stent ségments

15 achieves greater compliance between the stented and un-
stented sections of the vessel than the longer, unitary
stent, and it thereby reduces stress on the vessel wall.

The stent is preferably designed such that after

detachment, the ends of the stent segments created by the

20 detachment are relatively smooth, so that they do not injure
the vessel wall. Also, the stent is preferably cénfigured
such ;hat the individual stent segments have sufficient
radial strength after detachment, such that the detachment
results in little or no significant reduction in the stent’s

25 resistance to compression.
_
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20 detachment are relatively snooth, so that they do n

Vessel wall. Also, the stent is preferably configured Ier %'La“ffft Hﬁg ﬁ
i ndi vi dual stent segnents have sufficient radi al strengfik

det achrment, such that the detachnment . results in little _or no

significant reduction i nlEReSEeR™NMAY bes designed,sueh: shabnfekaghment

The stent. be d d h that d t I ft
period of timeS §FP§§'?ﬁ§¥aS€€m=hap%r&% ¥ e afheroiHLAFRT Loty cBy be

buri ed under negbpttR ledliyi1l aliddddy He %ﬁ&i&ﬁﬁgﬂaermgsingm?Sé@rﬁhe

segnents remaining ter

neointim and time of Jiété]é’ﬁmé"f?é’e i, el Qe Eggﬁ@ntb femaiﬁ'fﬂgw I

not "tel escope” into one another, and they wlTl not nove away

from one aﬁDthafterréetaﬁ@m@mBUﬁﬂﬂr&ﬁﬂIﬁﬁﬁB1n place by the néo¥atimd Yard
mechani snms may be used to acconplish 10 the detachnent. For exanple, the
stent may be pwékildadtamove relatrives rtpdihet dumenzones.al bhgyivillemuth with

conponent s having a cross-sectional area sufficiently |ow so that the
stent segments ﬁFFFSE%?%chlﬁﬁ%ﬁQﬁQHRHQQhQFruﬁ@érthﬁﬁ yildsBot move|awayl on
the stent after_inplantati Alternatively or 15 additionally, the stent

may be prOV|degr8P QBY ARt ?ﬁ?ﬂ???ﬁtlng unEERPOTEEEng2PEs | ength with

conponents rmade of a na$§r+£41ety oflﬁa Héﬁl%ﬁffhg§egE|ng§a graégg%bllsh
el sewhere in the stent so

10 the detachment. For example, the stent may be provided at
certain points or zones along its length with components
having a cross-sectional area sufficiently low so that the
stent segments wili detach preferentially under the stress
placed on the stent after implantation. Alﬁernatively or

15 additionally, the stent may be provided at certain points or
zones along its length with components made of a material
that is sufficiently weaker than elsewhere in the stent so
that the stent segments will detach preferentially under the
stress placed on the stent after implantation.

20 Alternatively or additionally, the stent may be designed
such that it has a lower number of components, or sgtruts, at
the designated detachment zones, so that each such component
bears more load than components elsewhere in the stent.
These components are configured to separate under the

25 increased loads they bear when the stent is repeatedly

stressed after implantation.
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thai the stent segments™w || detach preferentially" und

pl.aced on the stent aft€r inplantation. 20 Alterhatipy ZHgnﬁEEJdHAng&ﬁHI Y,
the stent nay be designed such that it has a | owel

conponents, or struts, at - the designated ‘det achment zones, S0 tha

each such conponent Theebrct o3 ec?%q%%&@p@ﬁéﬁF§m§F§em3rﬁel n the
tent. These .c nt configured to se ar at.e under 5
isngpeased |oa&§P§ﬁ8§m’§8§ hﬁ‘é‘%{fﬂﬁ JE,\"gt CT“§° %‘or exag‘P ESS‘éﬁe after

i mpl ant ati on.
The factors confsr ?Ba%:?‘ri\gd?taﬁh?en ]futs maB’ have low cirggﬁ H‘/? aal ly or

i n conbi nati ogrek@r aﬁaaHPES mdP€oe foméif%ﬂ%a%rdﬁ:ta%?'ﬁmt éI:rHBé may
have | ow cross-secti onal areas and al so may be forned of weaker

materi al, ®r deeignatdasdgbattfletict Zedueniay Mite ERYelavedantmBegedt nunber
of conponents, with or without the conponents having | ow cross-
sectional areasmpadéntsbewnghfaor me'rl:m:iuw\/sziiearcqumlehals having low cross-
BRI EF DESCRI PTI ON. OF THE DRAW NGS ure 1 shows a schematic di agram
of a stent, g&fEFaPP§liAreas and/or belng mgdmodt wegakeri materiabvi ng

desi gnat ed det achnment zones between stent segnents;

Figure 2 shows a schematic diagram of the stent of Figure 1

after detachnent, in which B&ﬂ%ﬁbﬁ%&ngﬁ'}xéﬁ%ﬁa{'ﬁﬁ] DRAWINGS into a
gment's;

series of shorter stent se
Figure 1 shows a schematic diagram of a stent, generally in

10 the form of a cylinder, having designated
detachment zones between stent segments;

Figure 2 shows a schematic diagram of the stent of Figure 1
after detachment, in which the stent has separated
into a series of shorter stent segments;

15 Figure 3 shows a flat layout of a stent pattern in which
the components in the designated detachment zones
have a cross-sectional area that is sufficiently
low so that the stent segments will detach under
the stress placed on the stent after implantation;

20 Figure 4 shows a flat layout of the stent pattern of Figure
3, after detachment has occurred at the designated
detachment zones; and

Figure 5 shows a flat layout of a stent pattern in which
the stent has a lower number of components at the

25 designated detachment zones, so that each such

I
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15. Figure 3 shows a fTat layout of a stent pattern i pTyy -t

% he conponents in the d&signated detachnent zones™ - gnEE&H Jgfy
cross-sectional area that is sufficiently L B0k P t_the
stent segments will detach under .- t he stress placed on the

stent after inplantati oROTPoRENE;BRAES An JRskeased d0ad, 956 SEPATAESS ent
pattern of Figure 4 3 afpprcgﬁkgc ment has occurred at the
desi gnat ed un aﬁtﬁfﬁhﬁﬁcﬁ%ﬁg%, AN Figure 5 shows a flat
| ayout of a stent pattern in which the stent has a | ower
nunber of conponents at the 25 desi gnat ed detachnent zones, so

that each such , DETAILED DESCRIPTION OF THE DRAWIfNGS LiFE
conponent bears an increased | oad and separates under such

i ncreased | oad. Figure 1 showiTd\ ddHenAtICRIAT Blo@imOb £ ThEs DRAWY NGS
Figure 1 shows a schematic diagramof a stent 1, 5 generally in the form
of a cylinber gehegadigninltbenpeimest a cylindser. eShef steant lsegmpnises
separ at ed by desi gnat ed detachnment zones 3. The designated detachnent
zones 3 3 FPBiESe O6nELBRL nBRIMeRES ghASRRIRNesk YeAesdanpbRent s or

struts (see Figures 3 through 5). _10 , The desi gnated detachnent
zones 3 are d @ﬁi‘&‘en& z°§g§h§t hal B¢ HEeShEnahRd & H?reﬁ D&8npPonent s or

struts SR B! BHE" oL CRERL e S1 4505 P! AGSL R CotpBAbnl sAbE T

struts (see Figures 3 through S).

10 The designated detachment zones 3 are designed
such that the designated detachment components or struts
separate under repeated stress placed on the stent 1 after
implantation. When all of the designated detachment struts
around the circumference of the stent in a particular

15 designated detachment zone 3 separate, the stent is itself
separated into a series of independent stent segments 2, as
shown in Figure 2. The designated detachment zones 3 may be
designed such that detachment does not occur until some time
has passed after implantation, so thaﬁ the stent segments 2

20 will already be buried under neointima at the time of
detachment and therefore will not move relative to the
lumen.

Persons of ordinary skill in the art will
appreciate that the basic geometry of the stent segments 2

25 may take any suitable form, and that the stent segments 2
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-inplantation. Wen all 0f the designated detachment stff] oup4 he
Eircunference of the steht in a particular 15 .deS|gr-#ﬁgsggf£éﬂk%HEﬁg

3 separate, the stent is itself " separated into alserie oA QEQUepen ent
stent segnments 2, shogwn in Figure 2. The de3|%at ed det achnent

zones 3 may by b (f«?f"ﬁﬂe& sBBY EHA ala%?a‘%?f%‘?&alﬂoe ’ﬁ’dlpl@écﬁ’lf unt|2I Zgrre
| hat t t t, nt
W IT al ready BRERGRLS] TRGSE RSS! FoFnahG: STRES (foRmaes 2 ing g‘?lgghﬁg‘gﬁeand
I h er sons
o ord nary &) 1‘{% A %talt)éﬁf:t fol "8 aht 36§@&ﬁ1 PN EDai ¢ §8Smetry

of ordinary ski n the art preciate

of the stént seymEMsuré 3% WhYchaks ﬁéyeﬁy'é:e&éséw MncddAdkdt Bg stent
segnents 2 _ - 7 - may Dbe fornmed
of any sui bablmeflexesridealintbxahfibeapplicatiosuitabl e structures for the

stent segnments 2 include those shown in U S. Patent No. 5,733,303 to
| srael et al., the Fdgurkeodusbow$ ahflat ikaymrtelnf exmtess| pattern
i ncor porated by 5 reference into this application. Fi gure

3 shows a fl atCARFIFLrgr ShevtcAegparters separatnthhxkidesignasedsegments 2
cach ctont | UGHIRERE sopsific LROOER TS Steuitei ALk PoRTbener ol y
o AL S i T
desi gnat edodetcaaeRponaeABORENASsLEnS M Figuration disclosed in U.S.
Patent No. 5,733,303. The stent segments 2 are joined to
each other by ﬁhe designated detachment components or struts
4 in the designated detachment zones 3.
In this embodiment, each of the designated
15 detachment struts 4 has a reduced cross-sectional area that
is sufficiently low to allow separation of the designated
detachment struts 4 under the stress placed on the stent
after implantation. The amount of reduction of the cross-
section of the detachment struts 4 as compared to, for
20 example, the components labeled by reference numeral 5 in
the stent segments 2, may be, for example, on the order of
tens of percents. For example, the detachment struts 4 may
be 25% to 75% thinner or narrower than the components 5.
These designated detachment struts 4 may

25 additionally or altefnatively be made of a weaker material,

in order to insure appropriate separation. The weaker

-
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4.in-the desi ghat ed det achrrent zones 3. ' ITH'”SFﬁ'ﬁE@H‘fﬁdeEE“\t,
:each of the designated~ 15 detachment struts 4 has a rdducedREPLACED
"cross-sectional area that i's suff|C|entIy | ow to alTow separarton
t he designate

R e o R
section of thgeﬁgﬁh@ﬁgtdgi S ch 3 GOUMALR] Sk Quc b0k, 30 BYAPLE 1

conponents |l a y referemnte nunera e stent egmants , may
be, for exanpkge Q8siffatédedetHdchment RINLEf 4PqbeeBhE. aEBighxe&®@! e, the
detachnment struts 4 nay be 25%to 75% thi nner or narrower than the
conponents 5. detachment zones I}eSELLHiRsSifist@ntchaghbesh prodticed, naych 25
additionally or alternatively be made of a weaker material, i n order
to insure Zapptbpti bhe scparmentnrweddens\ddieematerial of the designated
REPLACEMENT SHEET - 8- mat eri al
may be provi dégtarhmenrt st¥wes st ock naterial used to formthe

desi gnat ed det achnent struts 4, or :% trea .desiﬂnated

th
detachnment struts 4 (or ’Pﬂe HRthaed manned’ef’écﬁf‘r‘@ﬂf"siﬁﬂeg %) after the
tent h b t - |
of “the dest gnarBySHaeed gt ‘?r’t SPed o SRR dEREE]E 190 AR A

manner  of pro\éh@' 8ft$PE stent d&@'r@iﬂ %&%}é&h%mtré’é&%ﬁe“ﬁé&m
material is to form the entire stent of N Ti and then to tTeat the

desi gnatefly lQetdeh@ehtestrsts WS B Ma-tdHdiens whelehthe tégaieiwed ni ng

components will be in the Austenitic phase. Another
example, for example in a stent made of SST, is to anneal
the‘components in the designated detachment zones and harden
the components in the stent segments.

15 In addition to the reduction in cross-section, the
remaining geometry of the designated detachment struts may
be selected to achieve the desired results. As shown in
Figure 3, the width A of the row of designated detachment
struts 4 may be narrower than the width of a corresponding

20 row of components in the stent segment 2, for example the
width B of the row of components labeled by reference
numeral 5. This reduced width at the designated detachment
zones'3 helps to insure detachment at the designated
detachment zones 3 under longitudinal repeat bending. Also,

25 the designated detachment struts 4 may be made sufficiently

short to reduce the length of the free ends after
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conp@nenfs will be in the Austenitic phase. Another. X ~—f0t
éxanple in a stent made”of SST, is to-anneal “t hertmgoﬁééi-rs“ﬁ& BERM |
desi gnat ed det achnent zones and harden h. thg conmponient s REPLAGERt ent .
segnents. n addition tp the .reductio ncrg ecLron, e
r emai ni ng geoﬁ???§a5%°Phesae§?gﬂ%feEPcéﬁ Y mSiS v ??ﬁ?&nﬁaﬁn a§B%rselected
to achi eve tNclashhlfc! CSpblSexdifip B Whd Mengen FEIWEE deshlifiathdth A of

the row of designate ment struts may be narro an the
width of a cogeRaRraRdnBYst2Qrsl &V &f SKOFRON & Hah ithel h@n%&ﬁ”&fséﬂge”t 2, for
. exanpl e the width B of the row of conponents | abel ed by reference
nuneral 5. Thicompedened #idth at the designated detachnent zones 3
hel ps to insure detachnment at the designated det achnment zones 3 under
| ongi t udi n@l repeat benBiggredsshow® flat degicptabédtet atbnenpastexns 4
may be nmade suff|C|entI¥ short to reduce the length of the free ends
after Figure after detachment has occurred atRthe  desimRSSEET

-9- t t ot I h i ng._ends after
det achrent . FOFCBRARGRE, JoRee roch G Todighidtod. the SterhcHFerk

struts 4 is s n S.

Figure 4 shomgggggﬁg\%ﬂﬁa ﬂﬁr % %Eepzftt a@%@@ﬁ Sn%l f:éd%?en%’a % ter
det achment ha%t@ﬁﬁuéégﬂeﬁﬁstﬁ‘e Cbsélamrb% G‘éieen in F(i%h%haﬁnbeé%@é the AS
shown in Figure 4, the stent after det achnent conprises a series of

separatedlmnddesdgpauddndetachment struts 4 were short, the length of the

free ends 6 after separation is kept to a minimum.

Figure 5 shows an alternative design in which, in
the designated detachment zones 3, the stent is provided
with a lower number of components 7 around the circumference

15 of the stent. 1In the embodiment shown in Figure 5, each
designated detachment zone 3 has five designated detachment
struts 7 around the circumference of the stent. By
comparison, the stent has nine of the components labeled as
component 5 in a band of such components within the stent

20 segments 2. Of course, differeﬁt numbers of designated
detachment struts and stent segment components may be used,
without departing from the general concept of the invention.

| The designated detachment struts 7 are configured
such that they detach under the loads they bear on account

25 of the stress placed on the stent after implantation. As

shown in Figure 5, the designated detachment struts 7 may

This Sheet Has Been Replaced
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stent- segments 2. As al 30 seen in Figure 4, because theTHISOSIHES HASBEEN
tet achnment struts 4 wer# short, the length of the~ 1 free REPUACKD af t er}
separation is kept .to a mninum : Fi gur e~ 5~shows—an -

alternative deg% n.in which, in t he desi gnated detachnent zopes 3, the

stent is provP have '3; reuced) GrosfnAsst i0padoApERent 8190 ar 38 rth §ih hie
ci rcunference he stent. _In the enbodiment shown in Figure 5, each
desi gnat ed defigc%gﬂ%%{:eéoﬁ%t%p %esm?is{}:ér e":’silélnggkl rdgﬁgﬁﬁ@ﬁ?gs’ gh%truts 7
around the ci geUIERLEHSC : | t :915]%

ni ne of the _corrpg%gnts | a e‘ilcgelglﬁ‘ean;tt eéyruéc%gr?pénﬁ ntgagg?%bgggla}ng%f%suc a g
conponents W wBhRethGagéLd1, 2 RO IYndtedOBetQhRbne diff@EEN Jpinbers
of designated detachnment struts and stent segment conponents nay be
used, 5W ghoes Bepaythetfeatad o griker hecancapiadf wédleet nvEds on.
The designated detachnent struts 7 are configured such that they

det ach under Ppheduehdentedytleasgtent.account 25 of the stress placed on
the stent after inplantation. As shown in Figure 5, the designated
det achnent struts 7 may'The embodiments described herein are examples

REPLACENMENT SHEET al so, have a reduced . cross-sectional area. Al so,
as with the OnEHés?%n%‘flé%r JR A TRE ?FFuf’étgﬁnoFﬁﬁrs%%%d? S, the

desi gnat ed deiﬁ@@g@f’énséé Lgcﬁsfdgnégsl)br@%?j%E[aggt@éhédg?l;g&ged of weaker

material, or the designated detach zones 3 may be
treated to nmake the materi al weaker after production of the stent.
R —
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The enbodi nents described herein are exanples only, as er _varjations

are within the scope of~the i nvention as defined by thg Ti®SHEET HAS BEEN
cl ai ms. o What is Clained is: 1. A gtent REPLACED

i mpl antation in a vessel ,, wherein the stent conpH-sess

(g) a pluralit¥P3f § medndfits: and 5 (b) rmeans for detachably
connecting adjacent stent ' segnents of said plurality of
stent segnents, said det achabl e connecting nmeans adapted to
pernit said 4, stent Y 4 gpsnése%nsggn;n&és%a SURRALS thamseanp

ot her in response to p si ol ogic tress ac

det achabl e connectlduhpyyyg%. wherein said _ . separation occurs
after a period of tinme after inpl antation of the stent in

t he vessel, the (a) a pluralpfeyi off Steht NBedidrtds SWrld cient to permt
neointima formation around the stent in an anmount 15 sufficient
to secure $aid plur@itypeanssfont detachably connecteignedyagientt seéspect to

t he vessel. 2. A stent as clainmed in claiml1l, wherein said

det achabl e coRESPENS REafaidopbTakitntof ahentoseonentgnasaid

| pnal area of
det achment strut, mhereb%tac%agigsgog§g£t£55!means adapted to permit said

adjacent stent segments to separate from each

other in response to physiological stress placed
10 : on said detaghable connecting means, wherein said

separation occurs after a period of time after

implantation of the stent in the vessel, the

period of time being sufficient to permit

neointima formation around the stent in an amount
15 sufficient to secure said plurality of stent

segments with respect to the vessel.

2. A stent as claimed in claim 1, wherein said detachable
connecting means comprises at least one designated
detéchment strut, wherein the cross-sectional area of

20 the designated detachment strut is sufficiently low so
ﬁhat the designated detachment strut will separate

preferentially under stress placed on the stent after

Hllllll ] lllll Hlll i Il

implantation.
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20 ‘ﬂ.. t he desi gnated~detachnent strut is sufficrently :mnﬁﬁgﬂ T HAS REEN
t hat the designated detathnment strut will separate’ o] Eﬂgﬁl%ﬁm-

under stress placed on the stent after i mpl ant &6

-12- 3. Astent as clained_in claim1, wherein said detachable
connecting rmeahs cénmtiesds agt claadedoin @ba3iPnhi stherein said despsbRREAt
strut, wherein the desi gnated detachnent strut js nmade qof a

material that is sHFREEARSy "GeRRefomPEises at (least|angyiissdIratefe stent
so that the design d detachment_strut will s rat
oreforentially undgetachment strypr CWBEEdE] oRY dqqibngratf Bedichnent

i npl antati on. strht iR ﬁéﬁ@toﬂsachgtgfgairtﬁgéyJE:%uf¥yﬁfa¥tl?ahgakgr
det achabl e connecti ng nmeans conprises at [east one desfgnate 10
detachment sstrut, wWiRkCielsehBedesifnNehedseShRCidBiat the desighhitéd has a
cross-sectional area that is less than the cross-sectional area
of a conponent w t ketachsmeat sardt will sepasdtefitprefpmEiitially under. A
stent as clainmed in claim4, wherein the designated 15 det achnment
strut is al so nade s¢regsniplaced| onhbthej stent after impllemtatiizm.t he nateri al
of a conponent wi thin one of sai d stent segments.

4. A stent as claimed in claim 1, wherein said detachable

connecting means comprises at least one designated

10 detachment strut, wherein the designated detachment
strut has a cross-sectional area that is less than the
cross-sectional area of a component within one of said

stent segments.

5. A stent as claimed in claim 4, wherein the designated
15 detachment strut is also made of a material that is
weaker than the material of a component within one of

said stent segments.

6. A stent as claimed in claim 1, wherein said detachable
connecting means comprises at least one designated
20 detachment strut, wherein the designated detachment
strut is made of a material that is weaker than the

material of a component within one of said stent

soganss. L
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6. A-stent as clained im claim1l, wherein said detachablfgiS SHEET HAS BEEN |

connecting means conprises at |east one designated 20 . AE apppent
strut, wherein the designated detachnent St I Ub~-s—Haee—oi—a ~
material that [s weaker than the, . material of a conponent within
one of said stént & Stent asg ﬁéﬂpg_ln claim 1, wherein said detachable

- 13 - 7. ent. lLaied in.claiml erein sai.d detachabl e
connecti ng means coérar‘i)rrﬁ’%es%slngts ml%gglg{r%(?ﬁ raggfg%{ét%%‘%]t one cesighatshment

strut in a deSigrﬁ“dgké&ﬂﬁﬂﬁﬂ“@@fu%g@ﬁ Qfdégggnated deta%ﬁﬁeﬂg’z%g;g%%i@hghe

nunber of designated detachnent uts 1n sal esi gn

detachment zone is dwsift,! Rderein the numbBf 8ENBESiHarsld Wet ddilenk aver se

a plane that crosses one of said stent segnents perpendicular to
an axis of 5 strute ist eatidsdgstghated detackment? ArNtisAI e@saichme i n
claim7, wherein at |east one 10 desi gnat ed detachnent strut has a
cross-sectional aredie number oft garuts that thaverde rpismes adtatorzbsaeea
of a conponent_ wi thin one of said stent segnents. 9. A
stent as clai ned i P8 &fmsgidnAERBEnSegReRES| RRRReRlicular to agepxiBOft
strut is also matdet__(ﬂc a, material t[_]at Is 15 weaker than the materi al

. e stent, se
of a conponent within Sie 5f Segmen
8. A stent as claimed in claim 7, wherein at least one
10 designated detachment strut has a cross-sectional area
that is less than the cross-sectional area of a

component within one of said stent segments.

9. A stent as claimed in claim 8, wherein the designated
detachment strut is also made of a material that is
15 weaker than the material of a component. within one of

said stent segments.

10. A stent as claimed in claim 7, wherein at least one
designated detachment strut is made of a material that
is weaker than the material of a component within one

20 _ of said stent segments.

11. A stent comprising at least two stent segments and at

least one designated detachment strut; and

o
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sai d.stent segnments.

Y 1

teast one desf’gnat e
is weaker than the material o
stent segnents. A
and at

- 14 - : e
cross-secti onal areaOFﬁaFe

| east Hﬁgraééfgﬁ%l%%é%hééﬁéﬁ%é% %éﬁagﬁ_tmo steggssegnents

0. A stent as clainmed-in clg
d detachnent strut |s’nade pf ~ a
f a conponent wi thin one

he deS| at.ed .det a hnen strut has a
ess }ﬁ%’ e osls<'3-s’S thN RZ CEREPIonal area

of a conponent V“tlye@tQBﬁana§§%d §F§né?$P%Pent w1tﬁ?%9%5@t§f salé ége

stent as clainmed in claim1l erein t esi gnate etac ment
strut is also nade semangBterial that is ~ weaker than the
naterial of a conponent within one of - said stent segnents.

13. A stent as clained in claim1l1l, wherein the designated 10

detachnent strut is in a desi
and wherei B t H& .nudbeteot descypimed in claim lljewhemednt tber designated

desi gnat ed detachnment zone is

traverse a pl ane

10

15

20

detachment

gnat ed detachment zone of t he stent,

| ess than the number of struts that
strut is also made of a material that is

weaker than the material of a component within one of

said stent

13. A stent as
detachment
the stent,
detachment
less than t
that crosse

to an axis

14. A stent as

detachment

segments.

claimed in claim 11, wherein the designated
strut is in a designated detachment zone of
and wherein the number of designated

struts in the designated detachment zone is
he number of struts that traverse a plane

s one of said stent segments perpendicular

of the stent segment.

claimed in claim 13, wherein the designated

strut is also made of a material that is

weaker than the material of a component within one of

said stent

segments.

15. A stent comprising at least two stent segments and at

least one designated detachment strut; and

wherein the designated detachment strut is made of
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that crosses one of said'stent segnents per pendi cul ar m fH axi s
of the stent segnent. " - 14. A stent as clained i $%%E ﬂA n
. of & Dal th

t he desi gnated : detachnment strut is also nad
is weaker_than th teri,al of .a copponent wthin _one of

said stent segments® mgt%la%lgia%Alft é’ﬁFkEBnﬁg? ianea‘E‘a‘F%’é’satl %o 3st ent
segnents and at e si.gn det achnent strut; and
wherein the desi gna?%nép%?ﬂatgﬁﬁ\t:;ﬁqgstor %t O?sgrgrggesg?gt segmensts.

- 15 - a material that is weaker than the material of a
conponent within one of said stent segnents. 16. A stent as clained
in claiml5, werein dtenyless @latiedd in claimdes ACHEA i SIHHE deSilRaRed
desi gnat ed detachnent zone of 5 the stent, and wherein the nunber of
desi gnat ed defrcmiemEntstsututis in thdesibgngmed adktimehe 2ong0BE | S
| ess than the nunber of struts that traverse a plane t hat crosses
one of sai @ stent Se&herhentpepehwheyean the numbex mwfrdesdignatied he stent
segnent .

detachment struts in the designated detachment zone is
less than the number of struts that traverse a plane
that crosses one of said stent segments perpendicular

to an axis of the stent segment.
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