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DESCRI PTI ON " Endol um nal prosthesis"™ [0001] . The
obj ect of the present invention is an endol um na
wonostderds t o be used in passageways or conduPCs/10f006/000086

t he human body, such as to restore the passage in

bl ood vessel s that have been narrowed or bl ocked by
di seases such as a stenosis. [0002] . The present
endol um nal prosthesis is partjcularly suitable for
use in the vicinity of a bifurcation, mainly of the
carotid. [0003] . The present invention also relates
to that type of endol uni PESCGRIEIEREses which are sel f

-expandi ng, such as_made of superel astic or shape
nmemory material, sUBRIQIURERR dPr9s€%ﬁﬁMﬁ . The

D1 0o10983 - pr oFPGePuAPC e G PO THEAT ok =0
L e
CoBEBIPE, OB AirbosousT  BRIK: 40585, P T 0858605, h
SRR oS R LOThy (AT o tPar CRETS Gresal  oreomed for
basEHey b P PBRERS: RURGr o Ry oEL8 & hem Lo be

[0002]. The present endoluminal prosthesis is
particularly suitable for use in the vicinity of a
bifurcation, mainly of the carotid.

[0003]. The present invention also relates to that
type of endoluminal prostheses which are self-expanding,
such as made of superelastic or shape memory material,
such as Nitinol.

[0004]. The present invention also relates to
endoluminal prostheses provided with means for a prompt
location thereof, such as by means of radioscopy.

[o005] . Endoluminal prosthesis, particularly of
the self-expanding type, are known for example from US-A-
4665771, US-A-4665905, US-A-4925445, EP-A-0928606, or WO
2005/104991.

[0006]. Though being acceptable in many respects,
particularly for their great flexibility and resilience,

which enable them to be easily positioned in narrow and

tortuous ©passages in their collapsed state, these



10

15

20

25

tortuous passages in their collapsed state, theseendo
| um nal prostheses, in sone cases, are not
weubd7ioosent | y suitabl e, when expanded, to supp®ct/i1Tiv86/000086
vessel walls, in order to maintain a proper free |unen
for the blood to pass therethrough. [0007]
Furthernore, in sone cases the conplex geonetry of
such known stents may be harnfgl, since it can hang up
to or pinch the vessel wall, thus favouring the

re-form ng of obstructions,.such_ as pl and
eqydgigmiana oo@é}’s%ﬁﬁ??r cul By, ®9HF ¢ WS Ry d*Ehe
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[o008]. Particularly, in the carotid, the
endoluminal prosthesis must ensure a considerable radial
strength in the middle portion thereof, or generally in
the portion positioned at the stenosis. Furthermore, the
endoluminal prosthesis must be made with the least amount
of material as possible, mainly in the end portiomns, or
generally in those portions that are positioned outside
the stenosis. In fact, it has been estimated that the
ratio of the metal and the artery must remain within well
defined 1limits, about 15%. Too high wvalues 1lead to
restenosis and high mechanical rigidity.

[0009]. The problem at the heart of the present
invention is to provide an endoluminal prosthesis, having
such structural and functional characteristics to

overcome the drawbacks mentioned with reference to the

prior art and meet said requirements thereby obtaining
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prior art and neet said requirenents thereby _
obt ai ni ngt he best results for both. [0010] . This

wonoediem2ds sol ved by neans of an endol um nal PCT/IT2006/000086

prosthesis in accordance with claim1 . [0011]

Furt her enbodi nents are described in the secondary
clainms. [0012] . Further characteristics and the
advant ages of the prosthesis agcording to the
invention will beconme apparent fromthe description

referr enbodi nents thereof, being
nerggy |V? cit |€%§‘§h39honliniting wth reference to

f 00
?Pﬁugpﬂﬁpgp alg é%% &%ve opnenF[oﬁxg&%%sg’blgeans of an

gﬁ?g&“ﬁgﬂg d t
t he pr esent OElg nvent I on Eg; %%Igf)r%gt% ge%ll%ﬁe%ggﬁinla gedoor
non-e g Co %88a4%eanl%1€?<§ %Eé%ﬁsd in the

illustrate a plane eve opnen a varian odi ment

Slcd i Ry asthesd s fron1F|g. 1, illustrated in a

col l apseéd or non-expanded condition; [0015] . Fig. 4

il ustdi£p, | NrerPSdsPat 8- Ml eé%lég]%[\'g%o%’{g]%ntages

fromFig. 1 in the expanded condi i1 on

&ﬁ-ihéuffbgtﬁésﬂg sebéfﬁfﬂﬁnEothé defahk 1 bhORi Th 9 betome
; [0017] . Fig. 5 illustr in a perspective view,
apparent from the description given below of preferred
embodiments thereof, being merely illustrative and non-
limiting, with reference to the annexed figures, in
which:

[0013]. Fig. 1 illustrates a plane development of
a possible embodiment of an endoluminal prosthesis
according to the present invention, illustrated in the
collapsed or non-expanded condition;

[0014]. Fig. 2 and 3 illustrate a plane
development of a variant embodiment of the prosthesis
from Fig. 1, illustrated in a collapsed or non-expanded
condition;

[0015]. Fig. 4 illustrates, in a perspective view,
the prosthesis from Fig. 1 in the expanded condition;

[o01le6]. Fig. 4a illustrates an enlargement of a
detail from Fig. 4;

[0017]. Fig. 5 illustrates, in a perspective view,

a possible variant embodiment of the prosthesis from Fig.
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a possi bl e variant enbodi nent of the prosthesis from
Fig.[0018] . Fig. 6a-6¢ illustrates an enl arged det ai

wohod7we4qoost hesis fromFig. 5, at a distal, RCTATr®06/000086

and proximal portion, respectively; [0019] . Fig. 7a
illustrates diagrans of the radial conpression force
(N) of the distal, mddle and proxi mal portion of two
prost heses according to Fig. 54as conpared with a
prior art prosthesis; [0020] . Fig. 8 illustrates a

{arotid portion to which the prosthesis according to
he present invention is advantageously appli ed.

0021 yth . b ment i d .
gigur %gl%géh : nggg%%gl%2ﬁ8?£$¥§siﬁgiéﬁﬁg&ggﬁ detail
d i | hesj] h hesi f.
& ?%53?% Fﬁ%’l%?%e o S0 8 BDOPAIERAE, Si“ﬁégfe and

%ﬁ5%{ﬁ?%JﬁHfﬂfBH€MQ rr%&i§%g§%cation in the carotid,

ur cat i’on. 22] “I'n accordance with a
gener ofgﬁb_odinﬁ%. t S5 | \QEE{@ , :
endol Edm nal prost e?l;as i;%lrﬁ%mes sadp'u ar%nt?g':jb}%ofadlal
St A P A48 F rOM Brcphla ongi; i o —
exé%nded or paf%?arﬁg1expgh%egigg%g(tﬁgﬁa?gi%%d4%%FR§mal

t {0%H cwdprs&Hiianaed LNHHOR ik gTedn

%ﬁrthe prossﬁe§?; as being contﬁégggg gﬁgﬁeggEgﬁcﬁggé%ed
v e [ dulde-t Radbddhe@l soperating use condition,
e.g. acondition where the tubular body 502 has smaller
Sl ze pro20]. Fig. 8 illustrates a carotid portion to

which the prosthesis according to the present invention
is advantageously applied.

[0021]. With reference to the above mentioned
figures, with 500 has been generally indicated an
endoluminal prosthesis, such as a prosthesis of the self-
expanding type for ducts or vessels of 1living bodies,
particularly for application in the carotid, at the
bifurcation.

[0022]. In accordance with a general embodiment of
the ©present invention, the endoluminal prosthesis
comprises a tubular body 502 suitable to turn from a
collapsed condition to an expanded or partially expanded
condition (Fig. 4 or 5).

[0023]. By “collapsed condition” is meant a state
of the prosthesis as being contracted such as to have a

smaller bulk than in an operating use condition, e.g. a

o
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outer dianeter than in an operating use condition. For
exanple, the prosthesis is arranged in a coll apsed
woaoniiovsam when it is either accommopdated or aPCamG®06/000086
on a transport and delivery device suitable to travel
al ong a duct or vessel to the area to be treated. For
exanple, in the case of a self -expanding prosthesis,
this is accommpdated in a sheagh such as to be
mai ntained in the collapsed condition. [0024] . By

) i all d 1tion"

SN TS e SRR, ISRt o
C : b : i

B B i R F etnlg édlclo e s For
' f f . . Eig. n

STre o seppealtict g (amsshotel L3 (8 9cotagien

dé}ﬂﬂttl% NHerfXiS '%O%it[h%qz@ccomﬁ%d#tgag 'o!rug!r?_ghggél %n a

i's neant for exanple either a synmmetry axis of a

A B S ol AT B

t ubul™ar e tub rises

Bt Waljdasaf 2eh tRes @%Q%a&%gsaﬁgséxapg%g,ain

510a-510d, or cl osed neander paths, devel oping a

bstagtdal by cig cudder entdaladid echiOnd 9028] ¢nBY  ig
"serpentine" is neant an el enent” t hat devel ops

Zd AorERAAtRcANGr fd O IEQUN @Bl €brBEL h@MnBhined in the
collapsed condition.

[0024]. By “expanded or partially expanded
condition” is meant a condition where the prosthesis is
free from restrictions or an operating use condition with
the prosthesis being widened upon pressure contact
against the inner surfaces of duct or vessel walls (Fig.
4 and 5).

[0025]. The tubular body 502 develops along a
longitudinal axis 504.

[0026]. By “longitudinal axis” is meant for
example either a symmetry axis of a cylindrical body or
the stretch axial direction of a tubular body.

[0027]. The tubular body 502 comprises a plurality
of serpentines 506a506d, 508a-508e, 510a-510d, or closed
meander paths, developing along a substantially

circumferential direction.

[0028]. By "“serpentine” is meant an element that
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stretching. [0029] . Each of said serpentines
conprises armportions, or arns 511. [0030] . each of
weaiw/menpent i nes conprises bend portions, or BeEMAE2006/000086
512, joining two subsequent arns 511 to form said
meander path. [0031] . Wth further advantage, the
bends 512 facing an adjacent serpentine are
circunferentially offset relatg ve to the respective
and opposite bends 512 of the adjoining serpentine,

both when th thesis | ||
aBPBdPRES % 9 SRR G opa AT y SeXPARIeA L FOOSEP ©F

In other words, considering a tract of a first
sEEPBERLPHe corresponding to a pitch, the adjacent

serpenti i f set t | . _
S PRR ey R o ofel, Plilled LBhotEbls faum
serpenti tanti al | . ik .
o3EkUgFe BFr BGNPoroat al Iine between the tuo -

serpentines. [003 I ' [

ero G 2t o e
Qrm a _seque ks .and:val |

AR eSS E) BEPEC BTR, 7, Abaipfte. amme 522

t%§&£§agigg§%:FgﬁgﬁgngQLﬁpitch offset, to a bend of a

I r'st serpenti ning a peak 512a there

Corrﬁﬁﬁﬁﬁg% a hend, ofe bhead] aeraiveneent kthe dpehakngsi2
a valley 512b, "peak" and "vall ey"

facing an adjacent serpentine are circumferentially
offset relative to the respective and opposite bends 512
of the adjoining serpentine, both when the prosthesis is
collapsed and when the prosthesis is = expanded or
partially expanded.

[0032]. In other words, considering a tract of a
first serpentine corresponding to a pitch, the adjacent
serpentine is offset X up to about half pitch (Fig. 4).
With a half-pitch offset, two adjacent serpentines are
substantially mirror-like relative to a middle
circumferential line between the two serpentines.

[0033]. In accordance with a possible embodiment,
the arms are connected by bends such as to form a
sequence of peaks and valleys along the circumferential
direction of the corresponding serpentines. With a half-
pitch offset, to a bend of a first serpentine defining a

peak 512a there corresponds a bend of the adjacent
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nmeani ng the substantially sinusoidal devel opnent of
the serpentine (Fig. 4a) . Two respective peaks and
woabd7ags20f two adj acent serpentines define a paraTmhHe/000086
bends | ocated at the shortest |ongitudinal distance
between the two serpentines . [0034] . Advantageously,
at | east one bridge 514a- 514c, of main | ongitudina
ext ensi on, connects two adj acept serpentines.
Particularly, the bridge connects two adjacent

SRBPEEAES! Gl Pthar. GPorieecs DOY neaRoPhe (il valley”
ser pent . 035 f bI h

nerage SR SShACBbIAL | Aoraariseht CelercEfRhE the
eXt zgégﬁilantﬁ%glygreCtll e%%EVe §QQEL 8nd valleys of

es are groupe

| g,ggqtﬁ%qfo P LEPhEete i dortle 20BAY %@eﬂeﬂagngohaéed

rst portion 506 or

%;O I § e&ﬁ% h%?%ﬁth&@nggj éﬂﬁﬁJpBEEwagﬁ he{d9two

rconnec east one e 514a. In the

st g{t on 506 or 510 at Ieast one pair of bends
%?ﬂbe ﬂ% ie shortest | ongi tudi nal di stance between

the t acent 4 SerNentdNas, | S0l £9NNest eBriigd 514a-
bri dgtgfbﬁﬁjOOS?] A second FS'JYOI‘II on e508 conpri gesgat 2

ébez?cs“"@fad%éfﬁm 1885PeNbI A8 | BLEERBNBAC edolitects  two
r'idges 514

adjacent serpentines. Particularly, the bridge connects
two adjacent serpentines at two respective bends being at
the shortest 1longitudinal distance between the two
serpentines.

[0035]. Preferably, the at least one bridge 51l4a-
514c connecting adjacent serpentines extends
substantially rectilinear.

[0036]. Advantageously, the serpentines are
grouped in at least two portions 506 and 510, 508
arranged along the longitudinal axis 504, in which a
first portion 506 or 510 comprises at least two adjacent
serpentines being interconnected by at least one bridge
514a. In the first portion 506 or 510 at least one pair
of bends being at the shortest longitudinal distance
between the two adjacent serpentines is not connected by
a bridge.

[0037]. A second portion 508 comprises at least
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in equal nunber to the pairs of bends of the two
serpentines being at the shortest |ongitudina
wdized7anee0 bet ween the two serpentines. |In ot hePCnaTI86/000086
all the bends of a first serpentine facing the
adj acent serpentine are connected to all the bends of
the adj acent serpentine that face the first serpentine
by means of a respective bridgg 514b. [0038]
Preferably, the first portion is a distal and/or

e e
3”28%%43122@%%%2“ B ¢ Ebbo_Be 'sf.ce B3 o S
He i o earordte i THeS tebésﬁigéé"?héwtance
NP Re, %%éf?%ﬁr%%?xe%ﬁﬁ%%ﬁ?%h%%ﬂ FRERS,{ Bl the
e b T T RLPER, peid é‘%éa'gZ”a%cﬁdriéa's Senfiacent
LR P A 8 e

ﬁ&%@aé%%%%gegeggg GEE ! *Leeztepo A2 tmeaans of a

e penti nes a and b are not nnecte

f%ﬁ%ldéWﬂﬂﬁ%ﬁg aﬁkp fromFig. 1, three brldges

a areprovi déd ich join two adjacent serpentines
(50661[@65%]. Preferably, the first portion is a distal

and/or proximal end portion of the endoluminal prosthesis
and the second portion is a middle portion of the
endoluminal prosthesis.

[0039]. The example from Fig. 1 comprises three
portions, two first portions 506 and 510 and a second
portion 510, respectively.

[0040]. The end portion designated with 506
comprises the serpentines indicated with 506a-5064 and
corresponds to the first portion described above. In
fact, two adjacent serpentines along the longitudinal
axis 504 (for example, the serpentine 506a and the
serpentine 506b) are interconnected by at least one
bridge 514a. Several pailrs of bends being at the shortest
longitudinal distance between the two adjacent
serpentines 506a and 506b are not connected by a bridge.

In the example from Fig. 1, three bridges 5l4a are
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506b, or 506b and 506c, or 506c¢ and 506d) of the first

portion 506. Furthernore, between two subsequent
wonodiges2blda in the circunferential directi onPCHET®06/000086

are provided five pairs of bends situated at the

shortest |ongitudinal distance between the two

adj acent serpentines and not connected by a bridge.

Consi dering the arns and bends ¢goet ween two subsequent

bridges 514a in the circunferential direction a cel

o PEadbarbicd: e 1% rnflacdlhr sgReRuigdiiaRod, ena
|
TETB aheboie LG st R BRI Do ¥ier
I.d t Ln
4o e é?@%FAPS‘réh‘fﬁ’g%ﬁ Cgig‘é{?ﬁnpggﬁmé‘g’rﬁfeﬁg‘eﬁ obritges
4115, PR LAD @%bgﬂ@gﬁgnm;f Aeet; B BRLROLLLON ovideq

t can eit roxi mal

SJ@%:% aI &Fﬂl n ?éclga[q%con ortq‘Hitrl orﬂ el%od‘f%gltﬁdﬂ'nal
cf‘ﬁé:{!éﬂég‘ b'e@,wgbﬂ Cl%hé heRr o&&ggﬁéﬁ%cg%'eﬁﬁgngs Urtden,or

first portion, su Cri ove

Asiddaddypihe and pRIti oﬁ‘og%iklg?@h t\Met 'EJ%TL% 284 bends

conprising the serpentines eS|gnat

Blajedias beqn desamidefiahove wilf ééfer%&i% to {fie  the
i

portion 506 fromFig can be apptied thereto.

ek esmecdr nig 1b rdl@%% kel weer 1thet YR Atic?e8Nl s obtained

serpentlnes
that comprises at least one pair of bends (five, in the

case of Fig. 1) which are situated at the shortest
longitudinal distance between the two adjacent
serpentineé and not connected by a bridge (in Fig. 4,
said cell or perimeter defines the dotted area Al).

[0041]. Again, considering Fig. 1, the portion
designated with 506 is an end portion (that can be either
proximal or distal, since the prosthesis in the expanded
configuration has a substantially cylindrical
conformation) .

[0042]. In addition, in Fig. 1 the prosthesis
comprises a further first portion, such as described
above, that is defined by the end portion designated with
510 comprising the serpentines designated with 510a-510d.
What has been described above with reference to the

portion 506 from Fig. 1 can be applied thereto. The
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(such as the serpentine 510c and the serpentine 51Qd)
have been designated with 514a. Also in this case, the

woaodzioomzdesi gnated with 510 is an end porti onPCTHEL006/000086
can be either proximal or distal, since the prosthesis
in the expanded configuration has a substantially
cylindrical conformation) . Wth reference to Fig. 4 ,
with A2 has been designated theggarea encl osed by the
cell or perinmeter defined between two subsequent

B85, e B ST B L S5 SELhe" ey snes
G ke et Lo B Ve dlFine s
S REBBLAER, LT RTRCLST B B e, one
ST ASLTEot ke BEER! 0SS! 50 AN LS pd LM Shpar, can

B ddie @ﬁ%l’ NS é.es%ag.n atfa, ttgleg g;%%lsggl%%j. s185S the

portion 508 corresponds to thé Secon

dgstidded c@B?‘i%urhEiEﬁCthaé W%Oi hBSeSh+ fﬁf;gmdy%gidrical

al'ong the longitudinal axis or exanp

S R D08y xterfeez%%rc%e%%ir i%ggféoéb) wAk® A2 has been

i nterconnected by a nunber of es 514b equal to

ds JHHRR! ehePaideh 0bnBeALS Ofhyt hend WR.38T PSP IRCS meter

situated at the shortest |ongitudinal distance between
dderdad SRIRAR Nasio | @dRfueier dBridlgbhe sherds 18f 2ne

first serpentine 508a facing the adjacént
circumferential direction and comprising at least one
pair of bends (five, in the case of Fig. 1 or 4) which
are situated at the shortest longitudinal distance
between the two adjacent serpentines and not connected by
a bridge.

[0043]. In accordance with what has been described
in general terms, the prosthesis from Fig. 1 further
comprises a portion designated with 508 comprising, in
turn, the serpentines designated with 508a-508e. This
portion 508 corresponds to the second portion described
above. In fact, two adjacent serpentines along the
longitudinal axis 504 (for example, the serpentine 508a
and the serpentine 508b) are interconnected by a number
of bridges 514b equal to the number of pairs of bends of

the two serpentines situated at the shortest longitudinal

distance between the two serpentines. In other words, all
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serpentine are connected to all the bends of the
adj acent serpentine 508b that face the first
weeoaatizne 508a. [0044] . In the case of Fi g. PATATI0NE€000086
portion 508 is a mddle portion of the endol um na
prosthesis that is interposed between the end portion
506 and the end portion 510. [0045] . Considering the
arms and the bends between twojgubsequent bridges 514b
in the circunferential direction a cell or perineter

o G A oGP e PREPEADLER) SAGA LeeTREn EARogsacgnt
e s B SR b ST T S BB Phed Aanadiagent
TR g Ofbt LB arER NHE. C16Bher PR S Taoa,

That ROHAE SRl TR P8R8 aRE R i ng hSy Ppup 18788t i

POl &8 g%%%ﬁg em&g dPRét ie%t'&o%ﬂgggig a‘?&ﬂﬂﬂe’?s%sa {hdel is

portion, e portion ining a second

: i Ll ou er ti a- 6

s o e e Pl A
ntially simlar to above-described Fig. 1

ef%gﬁﬁy?ﬁg? both the end portion 506 defining a first

portiQhasAnd t e, 8y dDonld Ahed Hnd) SQ0EMNHRGER bkSken
portion, conprise three serpentines506a-506c,
- aiMeqianPechivesys Weisasihhe fbddl g reumferential
direction a cell or perimeter 1is obtained, which
comprises four arms (belonging two-by-two to one of the
two adjacent serpentines), a pair of bends situated at
the longest longitudinal distance between the two
adjacent serpentines and two bridges 514b (in Fig. 4,
said cell or perimeter defines the dotted area A3).

[0046]. Fig. 2 is substantially similar to above-
described Fig. 1 except that both the end portion 506
defining a first portion, and the end portion 510 also
defining a first portion, and the middle portion 508
defining a second portion comprise four serpentines 506a-
506d, 510a-510d, 508a-508d, respectively.

[0047]. Fig. 3 is also substantially similar to
above-described Fig. 1 except that both the end portion
506 defining a first portion, and the end portion 510

also defining a first portion, comprise three serpentines
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portion 508 defining a second portion conprises four
serpentines 508a-508d. [0048] . Fig. 4 illustrates the
wonowilerds fromFig. 1 in the expanded confi grCaIT®NG/000086
whereas Fig. 5 illustrates a prosthesis that, in the
expanded configuration, has the shape of a truncated
cone, though having the sane arrangenent of portions
and serpentines as the prosthegis fromFig. 1 . [0049]
In accordance with a possible enbodi nent, the first
and second serpentine portions are connected .
5BFRA5E6CE 141431 (% nEEEPRETOVehEnd VIt Save P middle
serpentines situated at the shortest .l ongitudinal
parSEaRc e Hot MRBIIRG | fo Serpint i ThoroErRgeg four
part of one_of the two portions. Advantageously, the
SEFP&Q@%“S?4§E?H&§O? tn the first and second portions
are in a _nunber_.conprised. between t nu : he
bLidd8§4§ﬁ4a cgﬂﬁéct#nglsﬁﬂsgﬁ?%%%n?§§érggﬁgFﬁégagf From
t.he first portion and.the rid .
FEéhneEtiH@ ?&8 dﬁf%%%§ﬁgsé$%£ﬁ'iﬁ%%l?%’t%@%?é%%%dFlg° >

B0 2650 JR0EALLD 2 anel b @ erbaenb e

irst and second portions are

abqut twice_ th ri ' j
Sl a8 Sl i R, S0Pty ghasoBhousn

Ll el apg kB L Y80 gLt
RO O RAR HERAL iEUlAF Y, hhe serpentine

[0049]. In accordance with a possible embodiment,
the first and second serpentine portions are connected by
bridges 514c that Jjoin pairs of bends of the two
serpentines situated at the shortest longitudinal
distance between the two serpentines, each being a part
of one of the two portions. Advantageously, the bridges
514c that join the first and second portions are in a
number comprised between the number of the bridges 5l14a
connecting two adjacent serpentines of the first portion
and the number of bridges 514b connecting two adjacent
serpentines to the second portion. In accordance with a
possible embodiment, the bridges 514c joining the first
and second portions are about twice the bridges 514a
connecting two adjacent serpentines of the first portion.

[0050]. With reference to Fig. 1, with 5l4c have

been designated the bridges joining the end portion 506
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506d and the serpentine 508a) and the mi ddle portion
508 to the other end portion 510 (particularly, the
weeopaatizne 508e and the serpentine 510a) . PCT/IT2006/000086
Advant ageously, the bridges 514c are in a nunber
conpri sed between the nunber of the bridges 514a
connecting two adjacent serpentines of the first

portion (end portion 506 or 543 and the nunber of
bri dges 514b connecting two adj acent serpentines of

or 6her AT BSDPTTiAEr S0BA PRTERGULE Ty n oy  SRentine
Spadcanls HoF A BSPEdgEs SHPAL Eomndtt] i T i acent 0°
€3 ARgia| nEHFE| n SB6hndetT U ¢ A-0hi s TAEsAs Ardga] ehe
SPEPEREARSOROBE 510 EBRpPEeRe it iPoRkyal uold Rar SV ERTS Y
BonBai9Rs | S S aBenr Cr ANPFRcS Chpg sed” ¥ikween the
nEpbetuEtt bugle aPRg TRES oRGTTUBIaF adve, ) dcent

g I'naf axis.

s%}%%%%ip%%xé i%h%r%?%g?gﬁgktkénikgﬂatgékggoﬁnSEégor 510)

mpl e wi erence to the bridges

SSEC I LPGRbIE 7 DepLAges 0P SRRl s haysconc
subsequent. bri-dgess onneehid pbbe: 8A Pest | RaEdR6bpardion
S506¢C } SlﬁlFar P

(508) . Preferably, as illustrated in Fig. 1, the bridges
514c joining the first' and second portions are about
twice (six) the bridges 514a connecting two adjacent
serpentines of the first portion.

[0051]. Fig. 2 and 3 are similar in connection
with this aspect.

[o052]. In accordance with a possible embodiment,
the first portion 506 or 510 comprises at least two,
preferably at least three serpentines and the bridges
5l4a connecting two adjacent serpentines are
circumferentially offset relative to the immediately
subsequent bridges along the longitudinal axis. An
example of this arrangement is illustrated in Fig. 1-3,
for example with reference to the bridges connecting the
serpentines 506a and 506b that are circumferentially

offset relative to the immediately subsequent bridges
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arrangenent is provided for the portion 510. [0053]
Preferably, the first portion is a proximl portion of
woOher7amdnb um nal prosthesis and conprises at | ea@sSATHINEG000086
mar ker or radi opaque el ement 518. Furthernore, the
first portion is also a distal portion of the
endol um nal prosthesis and conprises at | east one
mar ker or radi opaque el enment 53%8. [0054] . Preferably,
t he endol um nal prosthesis conprises a proxinma

SALNF00 ov dodess he TLLEL POLL! e M sy
Sishalogort 0 SHLAGYIAR0 s L LpEsLyfor 1 on
ity [ |, I di_stal,
cxpansshspnc [pedceschipr o mdde quddiatel,
| und hesi.s. . [ .
T A R T

cEpkgﬁ fi%égagc pigyide n@SmB.EEeI:i b3t gagggah gﬁeaeyegg&l% 518.

Ion 5 provi ded as the secon an

STl R | 0P 1@ pepVided 188 Lhe 14 tapaﬁgkgﬂ'ﬂd}tian
%I %16 andi tca I

addition, the distal portion _ e proxi ma
PO EhONROGT GANRE] SBrbOHheSPL PERL! PBRpriESReat! YRbYe one

and the mddle portron conprises five serpentines

hdtiger by rad QRfjue ROGRIANG 180 a different exanpl e,

t heprosthesi s conprises a proximl portion 506

provi pegk £, Preferably, the endoluminal prosthesis
comprises a proximal portion 506 provided as the Ffirst
portion, a middle portion 508 provided as the second
portion and a distal portion 510 provided as the first
portion. Advantageously, both in the collapsed and in the
expanded condition each proximal, middle and distal
portion develops by about one third of the length of the
endoluminal prosthesis.

[0055]. According to a possible example, the
prosthesis comprises a proximal portion 506 provided as
the first portion, a middle portion 508 provided as the
second portion and a distal portion 510 provided as the
first portion. In addition, the distal portion 510 and
the proximal portion 506 comprise four serpentines,
respectively, and the middle portion comprises five

serpentines (Fig. 1).

[0056] . According to a different example, the
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the first portion, a mddle portion 508 provided as
the second portion and a distal portion 510 provided
wag0d7e420r st portion. Furthernore, the di stal PODATI0061000086
the m ddle portion and the proximal portion conprise
four serpentines, respectively (Fig. 2 ) . [0057]
According to a further different exenplary enbodi nent,
the prosthesis conprises a proxisnmal portion 506
provi ded as the first portion, a mddle portion 508

St £ocbie-prgend Ao gt P e oo
et BorphoB, 980 L1 Tl s IR D

! e id th e o
S d ﬁﬁ?%?'f%ﬁi téﬁ&p%”t 81 (Rt i3 514 Igge%{;ﬁ%?di as_the

Partic I's advant ageous to provi

P15 NESdySc TP iﬁif&&nﬁﬁ%i gﬁéheo%is%% gogo&rt%nded the

as thefirst portion, a m portion arrangéd

adine $eeendnPosid OR AN ?}ff@gir%.f‘l p%%:‘fi.io?ln p%%r?[?ri se 5 our

arranged as the first portion, the dista on an

SRR RYIH AN RARPI(FeG  azpunber of serpentines
ﬁgﬁ% t han or eq&?% to tﬁg ce%fra? portion. [0059] . In

accor fpBA W t ladcdrsshd ! o entrdiviRiY qithe RHde8S mplary

514a- 514c are rectilinear and slightly inclined
enlatinemt,0 the pedgichediBalcomndrS selr &f epabkymad! bdrt@on

bridges are inclined in the sane directionrelative to
ide poogidedi asl td Sideterpd@iomr &f enddliye portion 508
provided as the second portion and a distal portion 510
provided as the first portion. In addition, the distal
portion and the proximal portion comprise three
serpentines, respectively, and the middle ©portion
comprises four serpentines (Fig. 3).

[0058] . Particularly, it is advantageous to
provide that in a prosthesis comprising a proximal
portion 506 provided as the first portion, a middle
portion 508, arranged as the second portion and a distal
portion 510 arranged as the first portion, the distal
portion and the proximal portion comprise a number of
serpentines less than or equal to the central portion.

[0059]. In accordance with a possible embodiment,
the bridges 514a-514c are vrectilinear and slightly
inclined relative to the longitudinal axis. Preferably,

all the bridges are inclined in the same direction
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all the bridges are parallel to each other. [0060]
I n accordance with a possi bl e enbodi nent , the
wonowioloerds defines a cylindrical tubul ar bodypcwiTives/000086
expanded condition (Fig. 4 ) . In accordance with a
di fferent enbodi nent, the endol um nal prosthesis
defi nes a truncat ed-cone-shaped tubul ar body in the
expanded condition (Fig. 5 ) . 160061] . In accordance
mﬁth a possi bl e enbodi nent, the width of the bridges

h nf
TG ARBHARL Wil UL et
nf t
PR AG S L 1 i

wnth @ﬁafnce 0 ah£o£aﬁn9%rgg€ﬁ Ln E%l&?g§néﬁﬁgéiment

1. e reference to t ges O

éﬁétbf@stﬁé&f@ddéﬁlﬁéf”%ngﬁﬁﬁ?Piégﬂeﬁuﬁ&f&ECLFﬁg GO the

ferent portions . n several exe

shadident Sond e &,2di ahi §ONPE£SSi @R SBE@B%HQnQ%S Qﬁ?ﬂ a

measured (N) . Several values are reporte

diﬁﬁ%ﬁent(%ﬂﬁ%éﬁﬁéhtth@hée%ﬂﬁglﬁﬁihéQnﬁ?géthésﬁgp@@fines

of withstanding a conpression force rangi ng betwee

&, rah b2 dNe - SapRAdi £1801at-hepbdy StiPOortHon aQBinded

or 510 is capable of wthstanding a conpression force
daidi thighribefmiren 53,.04 and 0,06 N .[0064] . For exanple,

Fig. 7a relates to a tubul ar

[o061]. In accordance with a possible embodiment,
the width of the bridges as measured substantially in the
circumferential direction is about twice the width of the
arms, also measured substantially in the circumferential
direction. This aspect can be advantageously observed
with reference to all the bridges in the prosthesis, i.e.
with reference to the bridges of the first portion,
second portion or the bridges connecting two different
portions.

[0062]. In several exemplary embodiments, the
radial compression strength has been measured (N).
Several values are reported in Fig. 7a.

[0063]. Generally, the second portion 508 is
capable of withstanding a compression force ranging
between 0,10 and 0,20 N. In addition, the first portion
506 or 510 is capable of withstanding a compression force

ranging between 0,04 and 0,06 N.
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truncat ed- cone- shaped body with a dianeter of 6-9 nm
and 30 nun in length. The first value A corresponds to

woOher7mosn art (w thout differentiation in thepcaarabe/000086
force along the longitudinal direction) . The other
values B, C, D correspond to the distal, mddle, and
proxi mal portion of the prosthesis, respectively. In
the instant case, A=O 10N, B=@Qy 04N, C=0O, 14N and D=O
706N. [0065] . Fig. 6a-6¢c illustrate a further

char aﬁtﬁlqrft i C.I-ocgr %e%[rﬁfgltg,:?f%g; %g?%fgtég \I:Ictgﬁa tubular

pr esent vention THg™ W

iR ctogl t—'%{%hageax ib%h/ %zq%h :geg%ieag‘tlélac\?% f/lchTﬁ:— 2 t l%lln and

portion o prosthesi s,

S%0U0 Phasehs SNSSL, Lo MBI LA S0 che

stent and t

PRACLEE | S(t‘n;l']:th%%.% k@lff@&%lﬁtl% Meas Ltﬂen%zsé%t force

di aneter of the nmaxi num circunterence inscr I'n

AR lthe T 1MEISE S @l?.%tctgomﬂ.f hetl B@h_é%cggj.?._lhlgs B, C,

portion and about 1 nmfor the rst portion.
0 8¥rddisndatdiernd h§i§i:913,ermi8§l? ggggflt b?’?%%mh!ﬂeportion

support being thereby increased.

cTONtheurgtbMmeasi slesebbpadr 2 oys obf abAbENG Bt ARt | PHEL,
ratio of the netal extension and the artery, expressed

a9 ,amsr e,ag%, Poef eagbhia bhbsowrl ue expressed as a
percentage is the sane in the end portions and

di ff epoogs51in t heign ddl gawsth refieregeeatd® the further
exanpl ei | lustrated above. The val ues of the proxinal
chatatitedrdlstic of a prosthesis according to the present
invention defined as “scaffolding” with reference to the
proximal 506, middle 508 and distal 510 portion of the
prosthesis, respectively. This characteristic is
connected to the geometry of the stent and the support
capacity of the latter. This characteristic can be
indicated by measuring the diameter of the maximum
circumference inscribed within a cell. The value is about
2 mm for the second portion and about 1 mm for the first
portion. The lower  this value, the closer the
serpentines, the support being thereby increased.

[0066] . The configuration as described allows
obtaining an optimum ratio of the metal extension and the
artery, expressed as a percentage. Preferably, this value

expressed as a percentage is the same in the end portions

and different in the middle with reference to the example



10

15

20

25

portions are relatively low The mddle portion value
is slightly greater, but, however, sufficiently lowto
waveei7dhog2m de contact area between the prost heBCE/1T2006/000086
material and the vessel tissue. [0067] . Furthernore,
with reference to the flexibility, neaning the
capacity of bending and assune a circul ar shape
wi t hout breaking, it has been sgen that the second
portion (mddle portion) is advantageously rather

13'1%' Qj-_ a\{l_,% r %%%\}ehe 'Ifhier s(ztal%%r ! ioqin/ t’c'hé e0gy orfng.i 0L%3 C8istal
| stsafr an Pr oxi al port I ons are rtathner % exi e.
' |l t et ' ' t :
eBRS i A, WA ! A TR AL QU grLle oo
. . . . f ‘
ST RS ehe by OnERLALE? FREERELUBEIPLIBN o gyola

Q'W&ég“ég%ﬁ%cg ngﬁr%gkhggn @ﬂgigéééggé%iﬁkﬁgﬁérial and

carotid. rosthesis in the e tion can

chavedheshape,ef a truncated cone and a distal
portion of the prosthesis having a snaller

Ci rcyforyrqnce AR HAGRRPOSI 18 B OXi-ERbrBAELI ONLLS  the
positioned at the bifurcation. [0069] . In accordance

Ml AN 1@RDOdiciBRhg %ﬁédcapaéiegsb§ BEAdiAgM™BHE 38sAME a
pi ece. For exanple, said body 502 is obtained by

ARG ashaiball @i tBbePERcaRigber all YnhyY mWeans ffen that
| aser cutting.[0070] . Advantageously, said body is
thedesetodd portion (middle portion) is advantageously
rather rigid, whereas the first portion/s (end portions
or distal and proximal portions) are rather flexible.
This allows the stent to be more easily guided to the
position where it has to be implanted.

[0068]. The present invention also relates to the
use of an endoluminal prosthesis as described above that
can be implanted at a bifurcation, particularly in the
carotid. The prosthesis in the expanded condition can
have the shape of a truncated cone and a distal portion
of the prosthesis having a smaller circumference than the
opposite  proximal portion is positioned at the
bifurcation.

[0069]. In accordance with an embodiment, said
prosthesis 500 is made as one piece. For example, said
body 502 is obtained by cutting a tubular element,

preferably by means of laser cutting.
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superel astic material. In accordance with a different
enbodi nent, said body is nade of a strain hardened
wozewrdogizasti ¢ material . In other words, a mat eCrar2006/000086
being in the austenitic state at roomtenperature
(Af <15°C) when anneal ed can be used, to which a
sufficient strain hardening is then applied, such as
greater than 30% which allowsipo get 3% 4% el astic
recovery after deformation or nore. Preferably, 50%

w1 ORGSR B BB, el "dR R o o

SRR B kPRI YRR, N84, Bt

i bh e rg%mdwaboay gtrﬂts Pﬁ%&%ﬂté‘ﬂe_é’f ar8% HQRhea
For exarrpl e, a mat eri a W t ustenite-to-

Ml RS 4 8 RNASS L ADS] L9No0RE: DioKaE] BNALecYhEl peing

being in the annealed or stress -relieved state,

AUr ichg aatisedh el Of stheesage, A highsstaterPer@lfli®ec)
at the end of the transformation into austenite, or

wien | snheyesdt Ban b2’ GsdP0Ad whidhagcandanceeitt Readin
enbodi nent, in order to formthe nmarker 518, the first

Iefqatlindge 1s06ehan d/@ipltike, | aghcBerenykegte2Othan 30%,
conprises at |east one frane 521 defining a slot or

Wil Nga®23ws Theof r e 52 imy areangedat 2ebevdry after
between two arns. Particularly, the frame 521
deformation or more. Preferably, 50% strain hardening is
applied.

[0071]. In accordance with an embodiment, said
body 502 is made of a shape memory material.

[0o72]. Advantageously, said body is made of
Nitinol, or a Ni and Ti based alloy, such as with Nickel
nominal weight percentage of 55, 8%.

[0073]. For example, a material with Austenite-to-
Martensite phase transition can be used that, when being
in the annealed or stress-relieved state, during a
heating of the same, the highest temperature at the end
of the transformation into austenite, or Af, is lower
than 15°cC.

[0074]. In accordance with an embodiment, in order
to form the marker 518, the first serpentine 506a and/or

the last serpentine 5104 comprises at least one frame 521

defining a slot or housing 522. The frame 521 is arranged
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and the slot 522 can be arranged in place of at |east
two arns and one bend relative to the i medi ately
wadp@Emen2o ser pent i nes al ong the | ongitudi nal arCE/1T2006/000086
[0075] . According to a possible enbodi nent, the
second serpentine and the third serpentine conprise
the sane nunber of arnms and the same nunber of bends .
[0076] . Preferably the frane 5381 and the slot 522 are
arranged at the bend between two arnms in place of four

b I h hi d
BT AP Bt Hadin st sl Vf%tr"cf#cq;%as " e
aglgg@leess TdRe é%zd% ChRaly fdr Eih‘in %%egfaéﬁsléggt two

as neasure alon e“circu ere nti

a g{ﬁecéﬁcﬁ.’”on‘éh x{ci‘eré%g%%“ gl oSt é&fa&é’l haglggcent

apsed condition I n accordance wy
h ng 522 passes
S roﬁ%‘ﬂh%@ﬁﬁ?l&%gﬁg%?&lﬁélt%%% body 502

[0078ﬂoo75‘}dva”tz§’&%¥&ﬂg the f4 appsedl1bs MSAERAE N the

t he concave part of the bend between the two arms t'hat

IR T§&E}%é/n§ﬂ{@e£ﬁ&dth% tehe o aé@ré%i‘tlz{é)o prise the

According to a possi bl e enbodi nment e prost eS|s 'S

deldRRinteORE RirgEe ahHofha LHRH! AtmBeHYohOdelklys Means

of cutting, such as laser cutting of a cylindrica

wal | tdrereaof . [ Of&Heratidy aHaageuitd V521 hend r ene 824ci 822

formed as
are arranged at the bend between two arms in place of

four arms and three bends relative to the second or third
serpentines. Advantageously the frame 521 totally
occupies the width cleared by the replaced arms and
bends, as measured along the circumferential direction,
when the endoluminal prosthesis is in the collapsed
condition.

[0077]. In accordance with a possible embodiment,
the slot or housing 522 passes all through the thickness
of the tubular body 502.

[o078]. Advantageously the frame 521 is arranged
in the concave part of the bend between the two arms that
are directly connected to the frame 521.

[0079]. According to a possible embodiment, the
prosthesis is formed as one piece from a tubular body 502
by means of cutting, such as laser cutting of a

cylindrical wall thereof.
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one piece in the tubul ar body 502 obtained by neans of

| aser cutting of a cylindrical wall . [0081] . In
weaccerdance wWith a possi bl e enbodi nent, the sl eCTARD06/000086

has an el ongated shape in the direction of the

| ongi tudi nal axis of the prosthesis, preferably

el liptical or rectangular with short rounded sides .

Advant ageousl y, the frame 521 has an el ongated shape

in the direction of the longitudinal axis of the

Cor r 0388 mg (o RS g@ggggg% $LAROL 1 R0CEB2eq as
Al §iidde COANEEECd e S AMEShs SRSLARN 3 neans of

rec Inear in the ¢circunfer t irection,

1%8:%?2] rt%%él ¢ gl @gﬁﬁﬂﬁ}_‘f{%gfnﬁgilﬁ the prost heS' s .

ant ageous two arns that are

dir eqtdo\elqonne%ﬁdaé&f&&léé QB 1924 ;Fegalf)@et eﬁbgaéﬁsnt
at end points. [0083] . AdvantageousTy the frame 521

t%%”%ﬂxﬁ?ssiﬂﬂhﬁéOaﬁakﬁ@n§b€%a %@é@ﬁﬂ%:ﬂgﬂ§yb§i§@étﬁ$ﬁyOf
the sane width as the arns 511 of 'the prosthesis,

tHRAS Uikt idh@AGaliNe a&h kCUBiFer @Rkl abreistaekian 5?§efé9§bly
a shorter length than the arms 511 of the prosthesis

e@&l@%@%@ﬂeddﬂ on@drhegheae t wdichal stbiect -eind84 - sides.
[ 0084 Advant ageously, a radi opaque material is

Aﬂ&z@htd@dadﬂsw n dike stoie 5821 peef emaddovRldell Shape in
nmeltedw thin the slot . The radi opaque material nmay be
tdly direction of the longitudinal axis of the prosthesis.
Preferably the short side of frame 521 corresponding to
the bend between both arms that are directly connected to
the frame is substantially  rectilinear in the
circumferential direction, when considered in a plane

development of the prosthesis.

[0082]. Advantageously, the two arms that are
directly connected to the frame 521 join to the frame at
end points.

[0083]. Advantageously the frame 521 comprises two
elongated sides 523 having substantially the same width
as the arms 511 of the prosthesis, as measured along the
circumferential direction 508, and a shorter length than
the arms 511 of the prosthesis, as measured along the
longitudinal direction 504.

[0084]. Advantageously, a radiopague material is

provided within the slot 522, preferably welded or melted
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material having a greater visibility to X-rays than

the material used for the prosthesis . [0085] . In the
woasE/ookene the prosthesis is nade of a super ebP@sSaIT®OO000086

shape nenory material, such as Nitinol (or an alloy

with NN and Ti as the main part) , the radi opaque

mat eri al can be selected from Tantal um Gol d,

Pl ati num Tungsten or other mneterials suitable for the

pur pose and clearly bioconpatible. [0086] . According

e L i s T
SGPLIES B QU s D 00 8 gepb et e

mSELPEQY | 0§ %d E%Wgﬂ?f%ﬁps s one frame 521,

respectlve at has been stated

abovegopbl My BE RPpRr RGid %@f&v PhOVEILEENEIs is made
endol um nal prosthesis according to e present

of nee ntshgeréhlaew@ct QrTEEhaBHC kit astnidi®:#iRAUi r 87BAt Ss
as having a high strength to radi al conpression force

nipihbe Nogdlsw of1ide PLost ReSiahd W | £savakdindd nhaHMg) ,
to excessively increase the amount of material in that

tBE€FadiRBBlue MMdIR{INMDEEN DHOSE1IEEYEN @Fhrom Tantalum,
flexibility is obtained on the sides, while a nore

condef engednahapednystani biraictekr Madediklddl it for
These aspects are particul arl yadvant ageous
the purpose and clearly biocompatible.

[oose]. According to a possible embodiment, the
first serpentine 506a housing the frame 521 is an end
serpentine of the prosthesis. Advantageously, both end
serpentines of the prosthesis, i.e. the first and the
last serpentines, comprise at least one frame 521,
respectively.

[0087]. From what has been stated above, it may be
appreciated how providing an endoluminal prosthesis
according to the present invention allows to meet such
contrasting requirements as having a high strength to
radial compression force in the middle of the prosthesis,
while avoiding having to excessively increase the amount
of material in that area.

[oo8s8]. Furthermore, a good level of flexibility
is obtained on the sides, while a more undeformed shaped

is maintained in the middle.
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with respect to the carotid, which may be subjected to
i npacts or conpressions due to its location. In fact,
woOher7mwerd hesi s according to the present i nvenPCOMT2006/000086
ensures that the carotid channel will be opened al so
in the event of inpact or conpression, since the
prosthesis withstands conpression at |east in the
m ddl e thereof, follows the deformati on of the
carotid and however ensures a passage |umen. [0090]

Can geow pfonihggé's pfggfagsés endOJilyén nal o an%ﬂsly

e ca ried In tortuous vessels or

a?ﬁ%%l‘l?%%%?%’% VAEE, e SRR RIS eé“*‘&ﬁ "Ry e
s@ﬁ?é&@gﬁ'é? Qcﬁgeofx éﬂgfg iéﬂ§5ddéxggjlts location.
ticular

vantageou e provi si on and shape
TRf teemar kt%{e? Shhd@ke thecprasthesis VicHdD! eplaé@ent
easi |y posit i1onable, wthout interfering with th

1H§éh€§5§ SﬁQﬁFéé'@ﬁaﬁnUHévégroﬂfﬁC@héﬂﬁéf“%ifﬂﬂﬁé opened
desi gned for ensuring the above-nentioned results.

al 0892, - tht theukd e ypdaest pd tBAbr¥3&ish) ORSnce the

and/or additions may be provided to what has been

pPesehtbed andnkthHakr abRgrabeyen B0093hst The tnaTheiddle
of serpentines, arns or bends nmay vary from what has

theeBodescrobmslydr thie ugkFatpdtidhe Ser peRt | barsbage and
may al so vary.[0094] . Cenerally all the enbodi nents
hheoBrhaMeures a passage lumen.

[0090]. Due to the prosthesis provided,
endoluminal operations can be carried out in tortuous
vessels or ducts, and at the same time, an optimum and
constant support of the treated vessel wall can also be
ensured when the prosthesis is in the expanded state.

[o091]. Particularly advantageous is the provision
and shape of the markers, which make the prosthesis
visible and easily positionable, without interfering with
the delicate geometries involved, which are suitably
designed for ensuring the above-mentioned results.

[0092]. It should be understood that wvariations
and/or additions may be provided to what has been
described and illustrated above.

[00931. The number of serpentines, arms or bends
may vary from what has been described or illustrated. The

serpentine shape may also vary.



been descri bed as being feasible above can be nade as

such in the absence of those characteristics described
waodyabengi ng to ot her possi bl e enbodi ments . pODABEI006/000086

In accordance with a possible enbodi nent, the

prosthesis can be coated with a coating material, such

as PTFE, bi odegradable material, polyester fibers,

pol yure thane , or the like. kﬂp96] . To the preferred

enbodi nents of the endol um nal prosthesis described

A00VGoobee SKLLhElt it 08 2he A AR AN hve

conti and speciTl Cc” nee carry out a nu

b&bn CP%JSA%@% o;f?%er)%rp ?. Al eepgﬂssgerési Ofc . made. as

y equl val ent

8.98%?]5}1' ggfeugggle{dgg 8?.0&?109& %Q%Ja%E@éPfstpféé’Vﬁ%f@e& as

m nal prosthesis conprising: a

béﬂgﬂéﬁﬁgb\‘?gyoéﬁ&@ S 13pd eer&@ﬁﬂréhég om a col | apsed

an expan d or parti y expanded state, said

t UbU|[@59g§’dy (ng)ac%%\ﬁ%.la%' ngvﬂ!horég PodLNM d UdhiB8himent,
axis (504 sal d tubul ar body (502)" conprises a

tHEUrﬂééﬁhé?sflsgeEQﬁntHé‘eéoéégéam% 20825288@ material,

510a-510d) , or closed neander paths, devel oping al ong
stichubsd aptFRl | piohegwalgheat imdlcedibect ilyester fibers,
polyurethane, or the like.

[0096]. To the preferred embodiments of the
endoluminal prosthesis described above, those skilled in
the art, aiming at satisfying contingent and specific
needs, may carry out a number of modifications, wvariants
and replacements of elements with others functionally

equivalent, without departing from the scope of the

claims below.
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each of said serpentines conprising arm portions, or
arns (511) , and bend portions, or bends (512) which
woaoor/obyno subsequent arns (511) to form sai d SeCPETINEIE0086
or nmeander path, wherein the bends (512) facing an
adj acent serpentine are circunferentially offset
relative to the respective and opposite bends (512) of
t he contiguous serpentine, botdswhen the prosthesis is
col | apsed and when the prosthesis is expanded or
partially expanded, mhereincﬁLIhgast one bridge
(514a-514c) , having a mai n"Tongrtudi nal extension,

Whi . : .
espdct | varpendbtRutthicBibs REBED. 1965) Roddising.

| onglt udiagh di spagge Rebypenshieaiil SESPeRifeStron a

er éi nsal d serpentines are grouped In atf |east two
' 5 0 d '

cﬁggébgggiggg 5§i3§%5 &))? @@%@ncgJ?'ré?géggy}o%Xpanded
<208, 510) conprises at |east two adjacent serpentines

I nt el connect ed by at | east one bridge (514a) , at

| east;qpe PaibuPiy beidy,, NoYshel N LARGI By bYaBong  a
bridge, that 1s S|tuateg-at t he shortest 1 ongitudi na

16hgt2neenhet wees (Heas o serpentines, and wherein a
second portion (508) conprises at |east two adj acent

ser pgatignesubit £F COBAGCt edopy dompHeesOfa plurality of

serpentines (506a506d, 508a-508e, 510a-510d), or closed
meander paths, developing along a substantially
circumferential direction, |

each of said serpentines comprising arm portions, or
arms (511), and bend portions, or bends (512) which join
two subsequent arms (511) to form said serpentine or
meander path, wherein

the bends (512) facing an adjacent serpentine are
circumferentially offset relative to the respective and
opposite bends (512) of the contiguous serpentine, both
when the prosthesis is collapsed and when the prosthesis
is expanded or partially expanded, wherein

at least one bridge (514a-514c¢), having a main
longitudinal extension, which connects two adjacent
serpentines at two respective bends (512a, 512b) situated
at the shortest longitudinal distance between the two

serpentines, wherein



bri dges (514b) equal to the pairs of bends of the two

serpentines being at the shortest |ongitudina
wdized7anee0 bet ween the two serpentines. 2 . ThePCT/IT2006/000086

endol um nal prosthesis according to claim1l , wherein

said first portion (506, 510) is a distal and/or

proxi mal end portion of said endol um nal prosthesis

and said second portion (508) 26 a mddle portion of

sai d endol um nal prosthesis. 3 . The endol um na

o 1 L1 ! .
ggszggﬁ?gfS%EB%%EE%%gn;%éﬁgeg5ngi%@begge%%%nt|néﬁfn two
g b . L '
eBEEILAED (308, C80R°TREd) e BebEt Sl AT h e By

asheryesh) | opgiiaginal di stance between the two
serpenti nés, each being a part of one of the

twopgr t#0ns - pdreidme (80e0! Wigial cfesidesi araaedH Ngwo
to claim3 , wherein the bridges (514c) that join the

afjaetntS08erpdhlinl8Y SeALAHCERASHEAYr thPNSadr €1édls® one
nunber conprised between the nunber of the bridges

bih&da) conNnecti BY tvehad] @eNtpSEF POt | PeSd®f R being
first portion (506, 510) and the nunber of bridges

cohhébregomyed imgidy®, adhacent sArpemednes tthd hhortest
second portion (508) . 5 . The endol um nal prosthesis

laagarddigal 0 GiytgnRC eBetgechaithe Wowb eigeridedtfinest, and
portion (506, 510) conprises at |east three
whetpent i nes (506a- 506c¢) and

a second portion (508) comprises at least two
adjacent serpentines interconnected by a number of
bridges (514b) equal to the pairs of bends of the two
serpentines being at the shortest longitudinal distance
between the two serpentines.

2. The endoluminal prosthesis according to claim
1, wherein said first portion (506, 510) is a distal
and/or proximal end portion of said endoluminal
prosthesis and said second portion (508) is a middle
portion of said endoluminal prosthesis.

3. The endoluminal prosthesis in accordance with
claim 1 or 2, wherein said first (506, 510) and second
(508) serpentine portions are connected by bridges (5l4c)
that join pairs of bends of the two serpentines situated

at the shortest longitudinal distance between the two

serpentines, each being a part of one of the two
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wherein the bridges (514a) connecting two adj acent
serpentines are circunferentially offset relative to
woOheo7ioomedi at el y subsequent bridges (514a) accecuimmos/eoose
the longitudinal axis (504) . 6 . The endol um na
prosthesis according to any preceding claim wherein
said first portion (506, 510) is a proxinmal portion of
t he endol um nal prosthesis andkTonprises at | east one
mar ker (518) or radi opaque elenent. 7 . The
1 nal prosthesis according to any precedi ng
p??g?%#gaherein said first portion (506, 510) is a

di stgl porhion fottdae £id ggémésﬂ oaeasﬂmgn% claim

conprises at | east one nmar (518) or radi opaque

s€l eiRN48, tnEheendplainiBahopr eahhesbina Gy d kit O (506,

anyprecedi ng cl'aim_ conprising a proximl portion

5%?86)9.11@ QU Led A% 0w %Jﬂﬂiﬁnﬁo%[ﬂé Oh £ Mufiche B&Flf)fi?é‘ed

8) provided as said second portion and a dista

bReHEEAN thel Quniavi dedtas Ridghlr Sts1peNt | @hnedene) Ntwo
both in the collapsed and in tﬁé expanded condition

a83ebeft sarfeptoxeBbbs rmddleE and ghatidn pEdd 0N510) and
devel ops by about one third of the Iength of the

thadohubeal 4 ogiridsies . (814bThec@nidaldimigiakwo adjacent
prosthesis according to any preceding claim

se@ppht$h8g Bopthxi satondrpooiridd06ogrovi ded as said
first portion, a mddle portion (508) ,

5. The endoluminal prosthesis according to any
preceding claim, wherein the first portion (506, 510)
comprises at least three serpentines (506a-506c) and
wherein the Dbridges (514a) connecting two adjacent
serpentines are circumferentially offset relative to the
immediately subsequent bridges (514a) according to the
longitudinal axis (504).

6. The endoluminal prosthesis according to any
preceding claim, wherein said first portion (506, 510) is
a proximal portion of the endoluminal prosthesis and
comprises at least one marker (518) or radiopaque
element.

7. The endoluminal prosthesis according to any
preceding claim, wherein said first portion (506, 510) is
a distal portion of the endoluminal prosthesis and
comprises at least one marker (518) or radiopaque

element.
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provi ded as said second portion and a distal portion

(510) provided as said first portion, wherein said
wdized7ab4qaor t i on and said proxi mal portion conpPCEATI0061600086

serpentines, respectively, and wherein said mddle

portion conprises five serpentines. 10. The

endol um nal prosthesis according to any preceding

claim conprising a proxinal pa8tion (506) provided as

said first portion, a mddle portion (508) , provided

as sald s d LA d i s POrd :510)

prov?ded ggggafgagpyg?nggrt§¥§%é%ﬁ%$giﬁkggﬁgﬁg%gtgﬁ any

' n hd PEG : ROT td 0, CRNRIES € nhR |k
pgg&%g%?gﬁeg}é?gspeggﬁeg%%FﬁgnéimE%reinaéaig %i%gPe (506)

pRORA geR CPELSES ik SehRendd nes. mhld1B&ortion (508)
endol um nal prosthesis according to anyclaiml1l to 8 ,

prORREES! Ngsa UK BakoRAr tpt (RD6hnAr o¥i ¢GRS Spbétion
first portion, a mddle portion (508) , provided as

(Saiog deoklsl @Ridndiasdi pbatisal t wBAr&dAOboth in the
provided as said first portion, wherein said distal

ceallbpgedanghgaiith prasi netpfeidd okoaaiphibae éddee of said
serpentines, respectively, and wherein said mddle

pEokimal , caiadise sndodissal pedirtN6s. dédelopBeby about one
endol um nal prosthesis according to any claiml to 8 ,
thdnpr ofi nhea lphogrhnelf phet éndold@bh)aprowoskdiksiss sai d
first portion, a mddle portion (508) , provided as

sai d 9secomheporndoivandad dpsdsthewid i Grcording to any
preceding claim, comprising a proximal portion (506)
provided as said first portion, a middle portion (508),
provided as sald second portion and a distal portion
(510) provided as said first portion, wherein said distal
portion and said proximal portion comprise four
serpentines, respectively, and wherein said middle
portion comprises five serpentines.

10. The endoluminal prosthesis according to any
preceding claim, comprising a proximal portion (506)
provided as said first portion, a middle portion (508),
provided as said second portion and a distal portion
(510) provided as said first portion, wherein said distal
portion and said proximal portion comprise four
serpentines, respectively, and wherein said middle

portion comprises five serpentines.

11. The endoluminal prosthesis according to any
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(510) provided as said first portion, wherein said
di stal portion and said proximal portion conprise a
wounodraw4b serpentines | ess than or equal to tReTARWWE000086
of serpentines of said mddle portion. 13. The
endol um nal prosthesis according to any preceding
claim defining a cylindrical tubular body in the
expanded condition. 14 . The é&%dol um nal prosthesis
according to any claiml to 12, defining a

cisupcat edggong- shaggd,§ wbuk arg bogyotimd he gxpanged (so6)

condi tion. 15. The enhdol uninal prosthesis according to

DY REgCadi NG i aF MsCOPRFESbAg 3 s9aknBY getaidml (s08) ,
p16 lThe endoldhinal %rosthesisgaccording Egﬁilain115,

phBeigla Al dse9atl | f8comd eidodlcibs PIME. b/ difBgl portion
endol um nal prosthesis according to claim15, wherein

(§2byl T%Q@biﬂéd”&_éeéhﬂi Esrac bhosepsadamhersid egdad distal
18. e endol um nal prosthesis according to claim 15,

pbeiehn said ceaidng pibdhiadl cosptises pompeiker three
fibers . 19. The endol um nal prosthesis according to

sefpentihde, pr eeeqicrd iteays, aMier ewhetenwi dialidof middle

bridges (514a, 514b, 512c) as neasured substantially
pbhptibe eompuifesehdial seipectimas.is about tw ce the
width of the arns (511) , also neasured substantially

in the. The endoluminal prosthesis according to any
claim 1 to 8, comprising a proximal portion (506)
provided as said first portion, a middle portion (508),
provided as said second portion and a distal portion
(510) provided as said first portion, wherein said distal
portion and said proximal portion comprise a number of
gserpentines less than or equal to the number of
serpentines of said middle portion.

13. The endoluminal prosthesis according to any
preceding claim, defining a cylindrical tubular body in
the expanded condition.

14. The endoluminal prosthesis according to any
claim 1 to 12, defining a truncated-cone-shaped tubular
body in the expanded condition.

15. The endoluminal prosthesis according to any
preceding claim, comprising a coating maﬁerial.

16. The endoluminal prosthesis according to claim

15, wherein said coating material is PTFE.
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circunferential direction. 20. Use of an endol um na
prosthesis (500) according to any preceding claim
wohni@heen be inplanted at a bifurcation, part PCuIazhg000086
in the carotid. 21. Use of an endol um nal prosthesis
according to claim20, wherein said prosthesis in the
expanded condition is truncated- cone shaped and
wherein a distal portion (510Boof said prosthesis
having a smaller circunference than the opposite

proxjJmal portian hFnPRsE! ip%%‘{i:h@sitshed@(j:éfﬁﬁﬂ} i @8- claim
15, wherein said coating material is a biodegradable
material.

18. The endoluminal prosthesis according to claim
15, wherein said coating material comprises polyester
fibers.

19. The endoluminal prosthesis according to one of
the preceding claims, wherein the width of the bridges
(514a, 514b, 512c) as measured substantially in the
circumferential direction is about twice the width of the
arms (511), also measured substantially in the
circumferential direction.

20. Use of an endoluminal prosthesis (500)
according to any preceding claim, which can be implanted
at a bifurcation, particularly in the carotid.

21. Use of an endoluminal prosthesis according to
claim 20, wherein said prosthesis in the expanded
condition is truncated-cone shaped and wherein a distal
portion (510) of said prosthesis having a smaller
circumference than the opposite proximal portion is

positioned at the bifurcation.



