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BRANCH APERTURE AND METHOD OF MAKI NG SAME Field of the Invention The

present invention relates to stenms, and nore particularly to bifurcated
stens and net hods of nmaking bifurcated stens for Insertion within a
branchi ng vessel. Background of the Invention Stens are well known in the
art. They are typically fornmed of a cylindrical netal nmesh which can expand

when pressureﬁﬂ}ﬂgz I i ed. td Y, Ri@@ﬁ or med of
W re w apped ién o a %ﬁnéﬁg%?éiﬁ%%%ég%}m eri%?a?ggﬁied into a
cylindrical shape. Stens are d ly inplanted within
bodily conduits including the vascular systemto reinforce collapsing,
partially occluded, weakened, or abnormally dilated sections of the blood
vessel . Stens al so have been successfully inplanted in other areas, e.g.,
the uriBagddteicthgr IPKBNEEPE duct to rei nforce such bodily conduits. U S.
Patent No. 9,994,071 (MacGregor) discloses an expandabl e, bifurcating stnt
havi ng a nai BheyPrAEENEalNVERLEe8 KEAFEE ST LOMSILSTESeo MEF | exi ble wire.
Two additional cylindrical lattices, having snaller dianeters than the main
2 1 F EperRocBleatyi e, bafursiefedasitgngsngncdudeddodre hmaking ti ce
includes a flexible wire interconnecting the main lattice to one of the
addi ti ohafurgetedestentsedond 1hisexithoa Witdinntelremedding tiassel.

Background of the Invention

Stents are well known in the art. They are typically
formed of a cylindrical metal mesh which can expand when
pressure is internally applied. Alternatively, they can be
formed of wire wrapped into a cylindrical shape or sheets of
material formed into a cylindrical shape.

Stents are devices which are usually implanted within
bodily conduits including the vascular system to reinforce
collapsing, partially occluded, weakened, or abnormally dilated
sections of the blood vessel. Stents also have been
successfully implanted in cdther areas, e.g., the urinary tract
or the bile duct to reinforce such bodily conduits.

U.S. Patent No. 4,994,071 (MacGregor) discloses an
expandable, bifurcating stent having a main cylindrical lattice
formed from interconnected flexible wire. Two additional

cylindrical lattices, having smaller diameters than the main
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main lattice to the other additional lattice. The flexible wires form?1 FEB 2003
backbones that extend axially along the length of the main lattice an

al ong each of the additional lattices. One disadvantage of this bifurcating
stm is the conplex nature of the interconnection of the flexible wres
form ng_ the backbones with the | oop structure. of each . lattice.., Summary of
Lhe | nVERET bR ThE: Br S5BALEF ReRPTORTE6TFEs | f158eEd deor G SR of
the prior art_ by providing bifurcated tens,ang nmet hods of fabrjcating and
depl oyi htehiPUR cHt &8 éPEﬁECHQ{?Pﬁﬁlﬁgst‘ﬁl BTN 0 LA S WG 198§ ﬁb%'tqg'tﬁ]s. In a
first enbodinent_of the invention, a bifurcated stnt is made by providing
three sheditipaptetablifBsa desPFREANFaLLErAP Ifhdridien WG ISKedtss &y he
substantially the sane size and the third sheet is wider than either of the
first tm@lghé@tg;cgaéﬁ shet péhgheafdiftd oPGLmEd HtHCS t udd® i atithichg up t he
| ongi tudi nal edges and form ng a joint by welding. The | arger sheet forns a
tube theairast oz bhékbpéﬁﬁp@gﬁﬁoﬁxmentdhéXbiafh}rsfc@tl@dl%ttrhe dtHe of Here
sheets formtubes which act as the leg portions of the bifurcated stm. The
two | egupbnt Lahsiaeeanfienlpoignedchooithdhst @éfdidritore tle tforges he i€ ur cat ed

2 21 F E B 2003
disadvantage of this bifurcating stent is the complex nature of

the interconnection of the flexible wires forming the backbones

with the loop structure of each lattice.

Summary of the Invention

The present invention solves these and other disadvantages
of the prior art by providing bifurcated stents and methcds of
fabricating and deploying bifurcated stents having a stem
portion and two leg portions.

In a first embodiment of the invention, a bifurcated stent
is made by providing three sheets patterned to a desired
pattern, wherein two sheets are substantially the same size and
the third sheet is wider than either of the first two sheets.
Each of the sheets is formed into tubes by turning up the
longitudinal edges and forming a Jjoint by welding. The larger
sheet forms a tube that acts as the stem portion of the
bifurcated stent and the other sheets form tubes which act as
the leg portions of the bifurcated stent. The two leg portions

are then joined to the stem portion to form the bifurcated
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stent. In a second enbodi ment of the invention, the bifurcated stnt i91FEB 2003
formed by preparing two stnt sheets. For each sheet, the |ongitudi nal edges
of a portion of the sheet are turned up and secured to each other to form
one of the two leg portions of the bifurcated stm. The renmaining free
edges of _,each of the two sheets are then joined to formthe stem portion of
t he stn?t?nfn a third enbodi nent, the bifurcated stnt conprises first and
second tubul ar portions. gge first partion _ has a proxinmal end which fornms
the stem portPoR &RECRIIFEPRAIBRA TWRILCH Moriy Soite BF (e IR Worai%hs of
the bifurcated stnt. A branch aperture is disposed between the proxinml end
and t heSBFBtalSehBTBEG RY PFRBRIPHLL itYR. STRE ts &EGFF Sor thidh §3Ch nthRluced
into the |ongitudinal bore of the stemportion of the first portion and is
advance8heht8bghtiRérBraseespett ar 8056 itmach ths stharde e yiond ehei®br anch
aperture to forma second Ieg. When t he secondfportion i s expanded, the
proxi nepnéngeeirele toec€8R POPEFORCeA§aFe SO Imithed italC defd M- 191es W anch
aperture so as to secure the second leg in the desired position. It is an
obj ect Bhethifuraesadi 6hens -praiied& enakatimed fofeangddrs @higastakdtlkent,
conprising the steps of: a) preparing a first sheet having a first edge, a
second tdgeshaethi rdeedhen drdngdf or tfieradgdre HLtayn sartiimy @ Sedond sheet
having a first edge, a second edge, a third edge, and a fourth edge; c) 3

1 1 F EsBerti~~3 preparing a third sheet having a first edge, a second
edge, a third edge, and a fourth edge; d) attaching the second edge to the
third edge ofint hethiirst ezhedtimen tf oitinea titfhuricart efd rsftertegcqrurtioes hbiirsy a
proxi mal end and a distal end; e) attaching the second edge to the third
edge of atfiessecnddtsheétrt pofrdipna .t uBtlearf issdond dteigprpdras on drawk e A
proxi mal end and a distal end; f) attaching the second edge to the third
edge ofetfiewhhthdfshmet the Stem gotrghwnarrst emducrttd lorerthwinigcla Hwoxs nal

end and a distal end; and g) attaching the proximal end of the first |eg
porti onomaadothehpr drgmabréndnsf otfthéhsedbarfo riced qubrsttiegrt & 0 A Heratictt al end of
the stemportion. It is another object of this invention to provide a

met hod apenblkiagia Bifppeatebteswern, thenpricsiimglt ndtaps Wie aiprabaendg a
first sheet having a proximal end and a distal end; b) deform ng the distal
end of o¢hether $trshepvrtaohor nTaef isestonldegcartd adeficr mimgr ddiec e axi tml tlead
of the first sheet to forma first stemhalf; c) preparing a second sheet
havi ng dopgbkudahaénboardod dhst alt eengord)i coefodt mhyy fihesdisdat iendaod t he
second sheet to forma second |l eg and deform ng the proxi mal end of the
second sheetivéncédr thaosgbondesbermichl fapeartdires) Joithaty ithepfotrstdss em hal f
to the second stemhalf to forma stem It is yet another object of this

i nvent i loayéndptbei Heaachetbedtalremaki fgran @ fagcated et entWoanprhsi ng t he
steps of a) preparing a first expandabl e tubul ar nenber having a proxi mal
end andsecdndtabrendnand axpbengetiydithal phamxdantaiereatdhraugihe tdecend 21 FEB
1003 first tubular menber provided with a branch aperture di sposed between
sai d prpxtrihbneadgagdst haedimatak ienddetflie ibrcandte aperiah eawanmune ced | ag
with said | ongitudinal bore and the aperture sized and adapted to receive
and sectis esacseeonteexpandablegt dhukar mediered oddelioteri ng the first
expandabl e tubul ar nmenber to a bifurcated vessel having a first lunmen and a
second tunks s0 dbakctheffithst expenddbne terhervide d spogast vbt hhakihe
first lunmen and the branch aperture communi cates with the second | unen; c)
expandingpiherfstell sxpandabbRpreshely ithearn it SU)f igiairi9g sgcure the
first expandabl e nenber in the first lunen; d) preparing a second
expandab]l £st ubnbat ReGDAE Ba¥iRgtacpesi MAlsenthandiqe distaliende@gd, havi ng
| ongi tudi nal bore therethrough; e) w dening the branch aperture;

del i verim@ & heoseerndqgxpansapkephuhnlan el gt ey Piapch apesture so
that the distal end of the second expandabl e tubul ar nenber 1s di sposed

Wi thin ddige segond-bHaeaq8Rd hhenpraxict®e entofa the: sacans;expandabl e
tubul ar nenber is disposéd within the I"ongitudinal bore of the first

| ongi tudi nal nenber; and g) expanding the second expandabl e tubul ar nmenber
in an amount sufficient to secure the s&cond expandabl e tubul ar nenber
within the second |unmen and within said branch aperture. It is stil

anot her object of this invention to provide a method of naking a bifurcated
stm conprising the steps of: a) preparing a sheet having a proxi mal end, a
di stal end, a longitudinal axis, and a circunferential axis, the sheet S



2 1 F E 8 2003 provided with: a first side having a proxinmal portion %gﬁﬁaf%ﬁ3
a proximal end and a distal end and a distal portion having a proximl end

and a distal end; a second side having a proximal end and a distal end, the
second si de di sposed between the proximal end of the sheet and the distal

end of the sheet third sid aving a proxinmal, end _and a_dj st end, the
th|rd:ﬁ?ﬁ??ﬁ%ﬁ%s%dt%%{ﬂeaﬁe?ﬁe §Pgl eE&rSF EARgCseBorE ST © éﬁ@

di st al end of the sheet ﬁ fourth si de g ose .bet ween the p nal end of
the pr dx?d 9?40%n§fat BUFFRsEdgpded Fﬁ& BPExit Iséﬁﬁ d&tond
side; a flfth si de di sposed between the dlstal end of the dlstal portion of

the firtre st'rléﬂer%n%ld‘ﬁﬁeoél gha| feRatofNERE £RI £TE detubhd af il s dkﬁgnaw ng

a length that is shorter than the length of the fourth S|de and a sixth
si de diRposken beaWiekd &hRrodeBAd ShdeaBAdat HéSthRlr 8Nsiide) Bt tRa I rid e he
second side to the proximal portion of the first side and attaching the
third siereond ehegediat Bhepbhirgnedget Ré thessesrad Bderdr moa fFamsta

expandabl e t ubul ar
tubular second leg portion having a proximal end and a distal

end; f) attaching the second edge tc the third edge of the third
sheet to form a tubular stem portion having a proximal end and a
distal end; and g) attaching the proximal end of the first leg
portion and the proximal end of the second leg portion to the
distal end of the stem portion.
It is another object of this invention to provide a method of
making a bifurcated stent, comprising the steps of a) preparing
a first sheet having a proximal end and a distal end;
b) deforming the distal end of the first sheet to form a first
leg and deforming the proximal end of the first sheet to form a
first stem half; c¢) preparing a second sheet having a proximal
end and a distal end; d) deforming the distal end of the second
sheet to form a second leg and deforming the proximal end of the
second sheet to form a second stem half; and e) joining the
first stem half to the second stem half to form a stem.

It is yet another object of this invention to provide a
method of making a bifurcated stent comprising the steps of a)
preparing a first expandable tubular member having a proximal

end and a distal end and a longitudinal bore therethrough, the
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menber having a | ongitudinal bore defining a longitudinal axis, the fQurkgs 2003
side defining a proximal stent aperture comunicating with the | ongitudinal
bore, the fifth side defining a distal 6 Z 1 F E B 2003 stent aperture
comuni cating with the | ongitudinal bore, and the sixth side and the
proximal. end of the third side and the .proxigal end of the distal portion
Df Cthe FIFST SHBR! GEITAIHGE aEP A CBranCh "age arE o GRANAA (TG RASHH { he
| ongi tudi nal bore and sized_and adapted to receive and secure a second
expandadf EveeBufai AnBrBEFNaE) CRE| AREr TRE CRé TRl SR %ax Faifddra dtubul ar
menber to a bifurcated vessel having a first |lunen and a second | unen so
that thePeTFY¥eespangabratinBurathnesbér legaditssoded Wand mh&¥q rst | unen
and the branch aperture communi cates with the second |unen; d) expanding
the firapeekpafddabredt abdl afaRERBetoi HeaR 1afpERC SFTULE entSePecure the
first expandable tubular nenber in the first [unen; ;} preparing a second
expandadkearddol ar tuenber navbag/ abpr orildwlerdng df¢ & idisst dxpardianke havi ng
| ongi tudi nal bore therethrough; f) delivering the second expandabl e t ubul ar
menber tupoeléahempmbachtaper buferohtede veissstl thatvilrar arghibet slontdratandes
di stal end of the second expandabl e tubul ar nmenber is disposed within the
second $enendahdmehespr bReathendiofs tt ke Psadeird eexpaddablies tdimdegedrenber
is disposed within the |ongitudinal bore of the first tubular nenber; and
g) expandihgnt heesétoatd éxpandabHde thebblram cime mperr tur earcamumitc g S vl Bnt
to secure the second expandabl e tubul ar nenber 7 z 1FEa?2003 within
t he seconmel fenendahdment hch tleabdangh thperftivrse. exparsiapdie anotbear obj act
of this invention to provide a bifurcated stnt conprising: a) a first
t ubul arameaber shavingeatptoxsrahrendhand ia sdi sixglanerad landneandeangin udiaal
bore therethrough defining a | ongitudinal axis, the first tubular menber
conpri sedrot ausbeet dhapragaaipgoxi Bekoendexaadicsidle endyulad ongiliardi na
axis, and a circunferential axis, the sheet provided with: a first side
havi ng lmapionyi aaprpeihadnehdvend a prietiartaleneindnandaaridicstladn geinddint B
di stal portion having a

bore therethrough; e) widening the branch aperture; f)

delivering the second expandable tubular member into the branch
aperture so that the distal end of the second expandable tubular
member is disposed within the second lumen and the proximal end
of the second expandable tubular member is disposed within the
longitudinal bore of the first longitudinal member; and g)
expanding the second expandable tubular member in an amount
sufficient to secure the second expandable tubular member within
the second lumen and within said branch aperture.

It is sti1ll another object of this invention to provide a
method of making a bifurcated stent comprising the steps of:

a) preparing a sheet having a proximal end, a distal

end, a longitudinal axis, and a circumferential axis, the sheet
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proxi mal end and a distal end; a second side having a proxinmal end and @31
distal end, the second side di sposed between the proximal end of the sh 1003
and the distal end of the sheet; a third side having a proxinmal end and a
distal end, the third side disposed between the distal end of the second
side and the distal end of the sheet; a fourth side di sposed between the
pr oxi maPYeR48E ¥AERProxi mal portion of the first side and the proximal end
of the second side; a fifth side disposed betm%gn the distal, end of the
distal portion of 2t herffr §¢98i HEVARG EnEIP*IGL & ©OPnt HE WY & si de, the
fifth side having a length that is shorter than the length of the fourth
si de; aRHo#iBpkt Andi aBAdRsPé§Ea bENReBR Tt Re Hatdd RiTde Uhda'He1B @ 21 FEB
208 third side; b) nmeans for attaching the second side to the proximal
portionPbpximalf ppdt asfde dagteheerRisrd side to the distal portion of the
first side so that the fourth side defines a proximl stnt aperture
communi cating with sRechengieedhaglinhore pPOIE I teidsiadd defdhesah eidt al
stent aperture communicating with the |ongitudinal bore, and the sixth side
and t hetheosemahdeaddef dikposkidr Besiwgenatdie g opvidnd lmend i ofhe hehe¢ st al
portion of the first side define a side branch aperture comrunicating with
t he | onghdutihnatlibtreé and sifzédeantieadapted to receive and secure a second
tubul ar nenber; and c) a second tubul ar nmenber having a proximal end and a
di stal end and hawi ngikdngiittedheali nigore piriveriatahr cugh,anchez sbicoral temdl ar
menber di sposed within the branch aperture so that the proximl end of the
second tobuthirdesbde dssdospdsbetwieeh mhchalilsoregi tardi maf oz esefonde first
tubul ar nenber. It is a further object of this invention to provide a
met hod seidamkndgtaebidfisteadt eddsodt tbenmphiesitig t he steps of: a) cutting a
proxi mal menber froma first expandabl e tube having a first cross-sectional
di amet er, the prozi febrirbnisedehaiispgsadpbmtiwesn dritk grubaimh ktahdenfl Bnd a
| ongi t udi nal bore therethrough,;

proximal portion of the first side and the proximal end of the

second side;

a fifth side disposed between the distal end of the
distal portion of the first side and the distal end of the third
side, the fifth side having a length that is shorter than the
length of the fourth side; and

a sixth side disposed between the second side and the
third side;

b) attaching the second side to the proximal portion of
the first side and attaching the third side to the distal
portion of the first side to form a first expandable tubular
member having a longitudinal bore defining a longitudinal axis,
the fourth side defining a proximal stent aperture communicating

with the longitudinal bore, the fifth side defining a distal
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b) cutting a distal nenber froma second expandabl e tube having a secq?ﬂ B 2003
cross-sectional dianeter smaller than the first dianeter of the first Bé,
t he distal nmenber having a proxinmal 9 7_ ~ F E B 2003 end and a di st al
end and a | ongitudi nal bore therethrough; c) attaching a portion of the
di stal end of the proximal nenber to a portion of the proxinml end of the
di stal Fieeieraner thae t:ﬁ@muahsaicaasnaptgofcéeoflométplfddﬂar%mbq@mérnql sthey
fluid communi cation with the |ongitudinal bore of the distal menber to form
a firstsixpangdadeeandbbhar prenbBelhavidngfatpeokinidld eddearind Wistal end
and a | ongitudi nal bore therethrough, the unattached portion. of the distal
end of phexpraki eafl aénbbe dadtehepomitvackdd tper thiow tofsitde qubiiind &nd
of the distal nenber defining a side branch aperture communicating with the
| ongi t uslidial bbanehoépehtufier sommubdkart imgnyért harfd esilzed ignd iavaptienc ¢ o
recei ve and secure a second expandabl e tubul ar nmenber; c) delivering the
first expanghabéé &nbubdephedbép trecaibief andatseduwesselsdmridigexpdndasitl ¢ unen
and a second lunmen so that the first expandabl e tubul ar nenber is disposed
wi thin titieufarshehibeen and the branch aperture comuni cates with the second
| umen; d) expanding the first expandabl e tubul ar nenber in an anount
sufficient to) secdeeitvbeihyr sheexpasdakkeandalllaer tdrdierr imeribeer fie s
| unen; e) preparing a second expandabl e tubul ar nenber having a proxi mal
end andbafdistabdendsand having kofigirstudilnalenbamne thevertdrdugimed )so
delivering the second expandabl e tubul ar nenber into

that the first expandable tubular member is disposed within the

first lumen and the branch aperture communicates with the second
lumen;

d) expanding the first expandable tubular member in an
amount sufficient to secure the first expandable tubular member
in the first lumen;

e) preparing a second expandable tubular member having a
proximal end and a distal end and having longitudinal bore
therethrough;

f) delivering the second expandable tubular member into
the branch aperture of the first tubular member so that the
distal end of the second expandable tubular member is disposed
within the second lumen and the prcximal end of the second
expandable tubular member is disposed within the longitudinal
bore of the first tubular member; and

g) expanding the second expandable tubular member in an

amount sufficient to secure the second expandable tubular member

7



10 2 1 F E B 2003 the branch aperture of the first tubular nmenber sq it jgf 2003
the distal end of the second expandabl e tubul ar nenber is disposed within
the second lunmen and the proxi mal end of the second expandabl e tubul ar
menber is disposed within the |ongitudinal bore of the first tubular

menber; and g) expandi ng the second expandabl e tubul ar nenber in an anount
suf fi civdrithitto Hex recate bwtemdandbul phinebber bnenhhnaphetyeeond | umen and
within the branch aperture. It is yet a further object of this invention to
provi de a biFuricatest simtcenpebseay: o) thisi isvenubohatonemberideaw ng a
proxi mal end and a distal end and a | ongitudi nal bore therethrough, the
first tabidm=aratedberecongomsedsofiga proxi mal nmenber and a di stal nenber

t he proxi mal nmenber having a first cross-sectional dianeter, a proximl end
and a distala)end anfiiast omghbt Lat naémber enthinet br pughimand ehbie achids taal

menber having a second crosssectional diameter smaller than the first

di anmet efi st prerxd ratd endl @mgli eudisé al bend andrathesgghudiefahiber e

t her et hrough; b) neans for attaching a portion of the distal end of the

pr oxi maloriethedini Ol aapDs fioe of it be pubxi ARl mendeef cbherdissbial fmeniefe &0
that the longitudinal bore of the proximl nenber is in fluid comunication
with thediangid yshaadmdoren®f &heisdtstabnapnberchgitorinthe akiilst dnebw ar
menber, the unattached portion of the distal end of the proximal nenber and
the unaiiaahece poition ofisherweoxheat gpdvobetihgidihstal menber 2 1 F E B
2003 defining a side branch aperture comunicating with the |ongitudinal

bore of the firststapudars@abesvand si gedxandlagaptednt aafaegi we and
secure a second expandabl e tubul ar nenber; and c) a second tubul ar nenber

havi ng & oxd MBdn@ngh@ang @i g st abngngnand Bavtpy beraiibrdnRadliore
t her et hrough, the second tubul ar nenber di sposed and secured w thin the

branch angrinde satdhad 4 hei proxi apy; end of the second tubular nmenber is
di sposed within the |ongitudinal bore of the first tubular nenber. Brief

Description of the {xemaosi&dGadishonspacRifibicahadasknt emRLACHHLd in
accordance wth the present invention; F?G. 2 shows sheets used to formthe
legs anthstemHatdeasStdisSHo¥ Bt Fb& Lhe proximal end of the sheet

and the distal end of the sheet;

a third side having a proximal end and a distal end,
the third side disposed between the distal end of the second
side and the distal end of the sheet;

a fourth side disposed between the proximal end of the
proximal portion of the first side and the proximal end of the
second side;

a fifth side disposed between the distal end of the
distal portion of the first side and the distal end of the third
side, the fifth side having a length that is shorter than the

length of the fourth side; and

a sixth side disposed between the second side and the

8



FIG 3 shows the sheets shown in FIG 2 after they have been rolled icg‘q ggmm
tubul ar shape; FIG 9 is a perspective view of the tubes shown in F

prior to assenbly; FIG 5 is an end view of the tubes shown in FIGS. 3 and
4 after they have been assenbled to forma stnt; FIG 6 is a top view of

t he assenbl ed apparatus shown in FIG 5; FIG 7 shows sheets used to form
anot hethéfSod it of a 12 2 1 F E B 2003 bifurcated stn manufactured in
accordance with the invention; FIG 7B shows sheets used to form anogt her
enbodi ment &) a BlFARNTHEI Stieth RHutaet BReaPP nSatBoFBahb8 RFOK 1T
invention; FIG 8 shows the sheets of FIG 7 with demarcation points; FIG
9 showportid oshedt $hef Gt e eand heye hbberpedhdeolPedhengd siatdubul ar
shape; FIG 9B shows the sheets of FIG 7B after they have been rolled into
a tubulrerxr tsiitapet FINE D showsde heo t thet bhe Ff@irhj gidepdedines @ssenbl y;
FIG 10B shows the tubes of FIG 9B just prior to assenbly; FIG 11 is a

si de vipewxdfmalhes tarde o ¢ CENGS: 1 02 hhdg 181 &Rt dheadsbgibltydinal

bore, the fifth side defines a distal stent aperture
communicating with the longitudinal bore, and the sixth side and
the proximal end of the third side and the proximal end of the
distal portion of the first side define a side branch aperture
communicating with the longitudinal bore and sized and adapted
to receive and secure a second tubular member; and

c) a second tubular member having a proximal end and a
distal end and having longitudinal bore therethrough, the second
tubular member disposed within the branch aperture so that the
proximal end of the second tubular member is disposed within the
longitudinal bore of the first tubular member.

It is a further object of this invention to provide a
method of making a bifurcated stent comprising the steps of:

a) cutting a proximal member from a first expandable tube
having a first cross-sectional diameter, the proximal member
having a proximal end and a distal end and a longitudinal bore
therethrough;

b) cutting a distal member from a second expandable tube
having a second cross-sectional diameter smaller than the first

diameter of the first tube, the distal member having a proximal

9



FIG 11B is a side view of the tubes shown in FIGS. 9B and 10B after 21 FEB 1003
assenbly; FIG 12 is an end view of the assenbl ed apparatus shown in FIG
11; FIG 12B is an end view of the assenbl ed apparatus shown in FIG 11B;
FIG 12C shows an alternative enbodi mrent of a pattern that may be used in
pl ace of the patterns sho in FIGS. 7 and 7B, FIG 13 shows a stem and
first |18gdpdrti dndapge §\’é\goﬁ8dl 89 L pBPLItHA 188 d PG & SARTETRIRII e bodi nent
of a bifurcated stm manufactured in accordance wiith this invention, FIG
14 shows gui @& wi pE§2BR4pEsa8dPPRLERE Pfufkel Gsitaan @t &ifcHhaumsPit Bk
treated; 13 2 1 FEB 208 FI G 15 shows the stemand first |leg portion
shown imeFper 13 di BpssédnoRicihRePErPEiagd §Hdde fnithés dirStel teember so
introduction into the lumen_to be treated; FIG 16 shows the stem and first
| eg porthah shewhongiFpdingd kprer oift thas PFeaingdl maskar tic tie Hivid cati on
to be treated and prior to its expansion; FIG 17 shows the second | eg
porti oncshownicatEpG wighather longhasdioed &opanddd;the distal member to

form a first exXpandable tubular member having a proximal end and
a distal end and a longitudinal bore therethrough, the
unattached portion of the distal end of the proximal member and
the unattached portion of the proximal end of the distal member
defining a side branch aperture communicating with the
longitudinal bore of the first tubular member and sized and
adapted to receive and secure a second expandable tubular
member;

c) delivering the first expandable tubular member to a
bifurcated vessel having a first lumen and a second lumen so
that the first expandable tubular member is disposed within the
first lumen and the branch aperture communicates with the second
lumen;

d) expanding the first expandable tubular member in an
amount sufficient to secure the first expandable tubular member
in the first lumen;

e) preparing a second expandable tubular member having a
proximal end and a distal end and having longitudinal bore
therethrough;

f) delivering the second expandable tubular member into

10



FI G 18 shows expansion of the branch aperture; FIG 19 shows the 2 1 FEB 2003
unexpanded second | eg portion disposed in the branch aperture; FIG 20
shows the expansion of the second | eg portion shown in FIG 19; and FIG 21
shows the assenbl ed bifurcated stnt disposed in the bifurcated |unmen to be
treated; FIG 22 shows_a sheet used.to for first expandabl e tubul ar
nenber;t¢$CPr@@C%h%Q%r?%EesﬂgthSfQ?FEF gﬁggiﬁérmﬁpbﬁ ssﬁeégaﬁor into a
first expandabl e tubul ar nmenber; FIG 24 shows the first expandabl e tubul ar
menber @¥sFE ed of t e af AEPRAsCrR&BARBY S AEERE FEAGISFUdiSn &l SRy hind

t he side branch aperture; FIG 25 shows the first expandabl e tubul ar nmenber
of FI Gwhahittehe expa®Bf ohUERhaBl GRexpapdedadecdrd cfubdicars afdser bei ng
introduced into the side branch aperture; 14 2 . F E 8 2003 FIG 26 shows
the firstpaxgantabtebalpul aenherbes 6f sPpeed2yizhiar thepadwsidtuditnelan
unexpanded second tubul ar nmenber disposed in the side branch aperture; FIG
27 shownorheOQetbﬂdfinbuléﬁbﬁéﬁﬁememgeFVG@nQG after it

g) expanding the second expandable tubular member in an
amount sufficient to secure the second tubular member within the
second lumen and within the branch aperture.

It is yet a further object of this invention to provide a
bifurcated stent comprising:

a) a first tubular member having a proximal end and a
distal end and a longitudinal bore therethrough, the first
tubular member comprised of a proximal member and a distal
member, the proximal member having a first cross-sectional
diameter, a proximal end and a distal end and a longitudinal
bore therethrough, and the distal member having a second cross-
sectional diameter smaller than the first diameter, a proximal
end and a distal end and a longitudinal bore therethrough;

b) means for attaching a portion of the distal end of
the proximal member to a portion of the proximal end of the
distal member so that the longitudinal bore of the proximal
member is in fluid communication with the longitudinal bore of
the distal member to form the first tubular member, the
unattached portion of the distal end of the proximal member and

the unattached portion of the proximal end of the distal member

11



has been expanded; FIG 28 shows a side view of a proximal nember and A1 FEB 2003
di stal nmenber used to nmake an alternative enbodi nent of the invention; FIG
29 shows the proximal and distal nmenbers of FIG 28 after they have been
connected to forma first expandabl e tubular nenber; FIG 30 is an end view
of FIG 29; FIG 30Ais_an end view of FIG 29 showi ng an alternative

enbodi nBREIPANENACRLEepErEReR GPERE TS GO Frdidtd P tion of the

di stal menber have_been deforned prior to being attached; FIG 31 shows the
first exphadaBranggblrae réntée éﬁrrsltetwlﬁrt FenReIe HeF exipefdlad @ t ubul ar
menber di sposed within the side branch aperture; FIG 32 shows a sheet used
to fornedapLRE tA AEEEETENEBAWSERULIRe & MAEHNOIEXIFNGa3E sHawsl aihot her
enbodi ment of a sheet used to forma stnt in accordance with the invention;
FI G 33meghews ansttnt manufactured utilizing the sheet of FIG 33; and FIG

34 shows a sheet used to forma stnt in accordance 15 F a zo~-3
c) a second tubular member having a proximal end and a

distal end and having longitudinal bore therethrough, the second
tubular member disposed and secured within the branch aperture
so that the proximal end of the second tubular member is
disposed within the longitudinal bore of the first tubular
member.

Brief Description of the Drawings

FIG. 1 shows a bifurcated stent manufactured in accordance
with the present invention;

FIG. 2 shows sheets used to form the legs and stem of the
stent shown in FIG. 1;

FIG. 3 shows the sheets shown in FIG. 2 after they have
been rolled into a tubular shape;

FIG. 4 is a perspective view of the tubes shown in FIG. 3
prior to assembly;

FIG. 5 is an end view of the tubes shown in FIGS. 3 and 4
after they have been assembled to form a stent;

FIG. 6 is a top view of the assembled apparatus shown in
FIG. 5;

FIG. 7 shows sheets used to form another embodiment of a

12



with the invention. Detailed Description In the enbodi ment ill ustratéd! fhB 2003
FIG 1 the bifurcation stmt 5 conprises a first leg 10, a second leg 15 and
a stem20. FIG 2 shows a first sheet 25 which is used to formfirst |eg
10, a second sheet 30 which is used to formsecond |leg 15 and a third sheet
35 which is used to formstem 20 The first |In the enbodienent illustrated
in FI Ghi,futeatsnd uiten | oreRbattBrednbri 86SOHARNESt WVREY Thea d@edid dreg 15,
and a stem FIG 2 shows a first sheet 25 which is used to formfirst leg 10
a second shdsiG 307Bhsledive sslueetist vsedr rrséevndaheghes, eabeCamemitr Isireet 35
which is used to formstem 20. The first sheet 25 and second sheet 30 are
subst aftiifaltgafddts et anengfzeturedaipr edevedannedwiEhgttihearnsh weindtilon ;For
many applications, the first sheet 25 and second sheet 30 will have

subst anti al I§1@ he8 ssinevdli DeassloastsoocsFi6. pfodute Hegsrt@tdme e itHat; are
substantially the same size, however, the legs 10 and 15, and the sheets 25
and 30 used TIG prodsicews helng shyebe of ¥Vacyi Agasitees tasyspecied been
applications dictate. The stens of this invention may be sized so that when
assenbled tdeyiratre 4 heabuianathspze, however, in a preferred enbodi nent the
stens are expandabl e and sized and adapted to assune their final dinensions
upon expansimoiG. T9E shaws stieet sShédtandf75I0ny 7Beafiaktrerted oraved ¢teath with
perforations formng a variety of patterns as specific applications dictate
to achiwyve ddei expandabbel feasnsps;required as previously discussed. The
third sheet 35 is sized so that when it is rolled into a tube its interna
cross-secti omcan besnade toeacepapvdat e1tthe ocHassseatiicanalo exdmislly ;

di aneters of first leg 10 and second leg 15. 16 21 F E B 2003 First sheet
25 has a firsicedger 26hods seeonduBdgec27ria.t ber  uedgerddr ad s Sl h;
edge 29. Second sheet 30 has a first edge 31, a second edge 32, a third
edge 33, andrgcfourthsedgeidd. vibirdrshaet t3beBashawn rigt rEdge 36,ard sexond
edge 37, a third edge 38, and a fourth edge 39. After the sheet netal has
been cyri&r fossRmbeefs 25 30, and 35, it is deforned and rolled so as to
cause two opposite edges to neet and create a cylinder. In the exanple
shown in FIGSg2 and 8s g£dged@7viswj gnedet 8ugdae s23wr a ety UELSH®
formfirst leg 10. Edge 32 is joined to edge 34 via weld run 19 to form
second 1&g dbreEdgesefpi;joined to edge 39 via weld run 29 to formstem
20. The edges may be joined in a wide variety of ways well known to those
skilled in thesarioagsssht ahbeviely bl $hRUEBRRSRD 18dY -appEBWMNGhdid i ng,
sol dering, however, in a preferred enbodinment welding is utilized. In an
especi gt1¢y. preferred enbodi nent, spot welding is utilized. As shown in FIG
3, first leg 10 has a proximal end 11, a distal end 12, and defines a

| ongi t udi nal phor e1 18. i SegAndnkiegidf Bas tacpheXei® NG raayl Hrwenth 17,
and defines a |ongitudinal bore 18. The stem 20 has a proxi mal end 26, a

di stal engd 273pand defines a longitudinal bore 28. FIG 4 shows the first

|l eg 10, second leg 15, and stem 20 just prior to assenbly. To formthe

bi furcated stig, 512¢henprexhnehierdndtiok bhnbshik@etlQand dhe prpxinad end
16 of second leg 15 are joined to the distal end 27 of the stem portion 20

so thatndfesd ongigugingl aberes LB8e p8rtards28nakhe iif GaERINITaliPmmi th
each 17 21 F EB 20 other. FIG 5 is an end viewand FIG 6 is a side

view of the pssenpsedygppagatism EhG rllsshowy %o%%ﬁ%@' aef'm:’%pié@égrh@fl@g
bi furcation stnt manufactured in accordance wi'th this invention. The stm
50 i's prgvi L8 8o bbsh LAOcRR ABALBasRERRT deq 60 Ahlaghad LGyg stem
portioﬁ£65.g$ﬁe&%%$urcat§on st 55 I'S ?orne ben1a 9irst S eettg% and a
secondrﬁgggg s j 7,1 Thecgtat ; 70 and 75 may be
patterne ora%?%ﬁg% aﬁrﬁc%gfgéggfigﬁgnfgrnghéﬁg%égﬁfefy of patterns as
specific applticatign ict o] i.e Xpan I r equi r ed
as previousPéi%is%ﬁsgggngﬁéfg eg?gg70&§ﬁhggggag§'gﬁ%%?ﬁ%%ﬁ%ﬁﬂﬁa?fa %nd
have a .predet erm ned, | engt n i.dth. First sheet 70 has a first edge 71,
a secoﬁPi%ng% gﬁwe%.¥%i$g gﬁg%g?giand a fourth edge 74. The second sheet 75
has a first edge 76, a second edge 77, a third edge 78, and a fourth edge
79. To formthe legs of the stnt a portlBon of edge 72 is rolled towards a
portion of edge 79 and a portion of edge 77 is rolled towards a portion of
edge 79. Demarcation points 80, 81, 82, and 83 are sel ected on sheets 70
and 75 as shown in FIG 8. These demarcation points 80, 81, 82, and 83 are
selected to neet the requirenent of specific applications and may be

adj ust ed dependi ng upon the length required for legs 55 and 60 and the

| ength required for stem 65. Denarcation points 80 and 81 that are
equi di stant from edges 73 and 71 and demarcation points 82 and 83 that are
equi di stant fromedges 76 and 78 will result in 18 Z1F EB 2003 a stnt

o [r— o 1 ' I



selected to be closer to edges 71 and 76 than to edges 73 and 78, each pfEB 2003
the legs 60 and 65 wll have a length that is greater than the |ength of
the stem65. In a preferred enbodi nent, however, the demarcati on points 80,
81, 82, and 83, are selected so that proximal edges 72", 74", 77", and 79"
are about 1/3 the_ length of edges 72, 74, 77, and 79. As shown in FIG 8,
demar cat i on Bé?ntléOSgPVﬁd§§ee§§§“7?Qﬂ FgsoxigmIRALE i TR ik Theo a
di stal edge 72', and a proximal edge 72". Demarcation point 81 divides edge
74 at appr@xFRASEHRY ONt §AFN@FEITHt ANtk FUd Af StiaTeediyel ory' Lo it Zo e eki el
edge 74". Demarcation point 82 divides edge 77 at approximately its

m dpoi nintat bha diuseal tedye rreaiked:a proxi mal edge 77" and demarcation
poi nt 83 divides edge 79 at approximately its mdpoint into a distal edge
79' and a pr&XiGnal bedipeowr9 theTes tear mnche istsntl e edyer 7200 i sh@omniet BEGt o
edge 74' via weld run 90 to formfirst nenber 95 having a first |leg portion
55 and a3f afserstiemhbal be@d das isteowd itro RihG 9L H\Bdget iidh i teonteeé eddt 0
edge 79" via weld run 91 to form second nenber 100 having a second | eg
porti onaf8 pmndoa secomnd sk@antsdlon;65". As previously discussed, the edges
may be connected in a variety of 19 21 FE8 208 ways well known to

t hose skill edIGn tlfe sawivs EhG sErshbvied Atiiat steovireri®S5FaRd 1t éieaseennd
menber 100 shown in FIG 9 in alignnent just prior to assenbly. To produce
t he bifutcatedbeent expasiear in FIGS. 11 and 12, edge 72" is connected to
edge 79" via weld run 92 and edge 74" is connected to edge 77" via weld run
93 so that fFost $Bemhoalsf e6dparanidrseconthestiermmet fawar'tdoem stem 65. FI G
12 is a cross-sectional end view of the stnt shown in FIG 11. In the
enbodi ment skaen 18 EhGws7 thsheeptskphdatl sSdc@td® Sepas@st Din récépageéesinThe
sheets 70 and 75 are not Iimted to this configuration, however, as shown
in FI G t#B. bEbkGchltBeshtaws;a bi furcation stm manufactured using the sheets
270 and 275 shown In FIG 7B. The stnt 250 is provided with a first |eg 255
and a secondriigg 260 salohached texparsiien pof titon 26Sond heedipolF €8bh 08h kAt
250 is formed froma first sheet 270 and a second sheet 275 as shown in
FIG 7BinThecstent sheets 270 and 275 may be sized and etched as previously
di scussed. As shown in FIG 7B, first sheet 270 has a first edge 271, a
second edge 272, ailtkibothsedge 26Fenmd faurdhfedgerdddstent i dispedge 245, and
a sixth edge 276, a seventh edge 146, and an ei ghth edge |147. The second
sheet 2¥hehas farkiafeld adger?ts m» sackedge 278, a third edge 279, a
fourth edge 280, a fifth edge 281, a sixth edge 282, a seventh edge 148,
and an ei ght F1edge214%owAs sshiwetd Gt OB o alloe PiMdst segpamested to edge
276 via weld run 290 to formfirst menber 295 having a first |leg portion
255 andtapdQar ZekhblerE B 2003 first stem half 265 . Edge 280 is connected
to edge 282 via weld run 291 to form second nenber 300 having a second | eg
portion 260 and.a2secoihsStters lde26' .FiAs. V4 st yi €i sgussesn Ehemedges
may be connected in a variety of ways well known to those skilled in the
art. Fl &ntd0B shews theadrndayl areidierl A9 mask# he second nmenber 300 shown in
FIG 9B in alignnment just prior to assenbly. To produce the bifurcated stnt

250 shown i nrEGGS241EBcand thab. fiedge kbarddaponnegh etk f cnelger 149 rie, wel d
run 292 and edge 278 is connected to edge 147 via weld run 293 so that

first spemihahf c36hetand serted eRtldth6nd D shemMBese. Fh& tAdB is a

cross-sectional end view of the stnt shown in FIG 11B. FIG 12C shows an

al ternatkve Bahhehn apeaityry; be used in place of the patterns shown in
FIGS. 7 and 7B. A third enbodiment of this invention conprises two portions

which are deplr@yedsseHld trd #iW0sStERs: Kb Bs senbh gy Whd b - t he pagi ent

to forma bifurcated stnt. FIG 13 shows stemand first leg portion 110

provi degnbihed kopalididinal; dors, Iik.gnddiyi Oy
defi ni ng 2%5?§n180?%an 125]énd23 I st en f%%“%@?iﬁ?%ﬁP%?ﬁﬁg%%%?eg
portion - I I i vi,de j . longi tudi nal bore
132 andbéggga§§%g%§#§|%%eﬁg{ttfgghaelng‘}qad%ibgag?&gn%%%&ré emand first |eg
portion |10 and second | eg portion 140 may be sized and patterned or etched
as previously discussed. A branch apertifre 135 is di sposed between the
proxi mal end 115 and the distal end 21 21 F E B Z003



120 of stemand first leg portion 110. The branch aperture 135 is sizeq 1t 2003
recei ve second |l eg portion |40 and is adapted to engage and secure the

second | eg portion 140 when it has been expanded within the branch aperture
135. Second leg portion 140 is sized and adapted to engage and be secured

into branch rtyre 135 upon pansi on. FI GS. 14 to 21 shaqw how_t

bi f ur cat ed SERE-i 6a§$8ﬁ‘ﬁl oLt S eeg]“} : %m%fiaf%r GS.
14 to 21, the area to he treated is a bifurcated |lupen having a first or
trunk | afeft188 SKB2RS4EC0NG %MHWI%O %%\?&Plf MENEr 19, a
first guide wire 155 is introduced into the trunk |unen 190 and a second
gui de WREEPPSET; 41 fbRoGAEEd PrRPET FEBTAH&T | unen 195. As shown in FIG
15, a ball oon expandabl e stemand first leg portion 110 is di sposed on the

tip of a fir&EChaklloshorst ibteserPRcs & B HEEHRE T ooh HY®. i 46 dpEpesedt

wi thin | ongitudinal bore 13l. A second balloon catheter 171 is then
i ntrodubéd PAeB EBRGPEEdI'nal bore 131 of stemand first leg portion 110 and
is advanced so that the balloon 176 is disposed within aperture 135. First
cat heter 170FL§.nmBAnts&@vWen &f isiske Fuiede of rde PIBB Hiall Jeeropelr caltthet edigali s
mount ed on second guide wire 156. As shown in FIG 16, the unexpanded stem
and firasempbey pseeti 6n nede ang@ildednad itvve areediebe oF ettedizverhaontir st
| eg portion 130 is disposed within trunk |unmen 190 and branch aperture 135
comuni cat es PGt h28r ahows| (pien PEPX 1m@UI dendni Fies tidh Memh¢ s avesFiGe 28
orientation of the branch aperture 135 with the branch |unmen 195. The size
of the 2fter they have been connected to form a first expandable
tubular member;
FIG. 30 is an end view of FIG. 29;
FIG. 30A is an end view of FIG. 29 showing an alternative
embodiment in which a portion of the proximal member and a
portion of the distal member have been deformed prior to being
attached;
FIG. 31 shows the first expandable tubular member of FIG.
29 with a second expandable tubular member disposed within the
side branch aperture;
FIG. 32 shows a sheet used to form a stent in accordance
with the invention;
FIG. 33 shows another embodiment of a sheet used to form a
stent in accordance with the invention;
FIG. 33A shows a stent manufactured utilizing the sheet of

FIG. 33; and

FIG. 34 shows a sheet used to form a stent in accordance
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2 1 FEB ZOXB conventional catheters and balloons is not to scale and
details well known to those skilled in the art have been omtted for
clarity. Balloon 175 is inflated which causes the stemand first |eg
portion 110 to expand, as shown in FIG 17, to secure it in the desired
posi ti on, ther exgan .on, the external wall of stemand first |leg portion
110 woulHtRoRP&ctPYRBCIAFerior walls of trunk |umen 190, however, a gap has
been intentionally left for clarity. The balloon | 75 on first catheter 170
is left inflated and the balloon 176 on second catheter 17| is then
inflated to enlarge the branch aperture 135 as shown in FIG 18. As the
branch Bebeiled PesCripEaParged a portion of the stnt defining the branch
aperture 135 is pushed outward to forma branch securing |ip 180. Balloons
175 and 176 &retdef pabedimsagond logtheted £71 HIES wilshdriewk i Bk aeeemd
guide wire 156 is left in place in the branch [unen 195. Second | eg portion
140 i s shentapprtpeiriseseeond réat Reed 0178 seadied Ird | bon ATS @ sSHeBposed
in longitudinal bore 132 and second catheter 171 is then applied to second
gui de wePe F56. Beebads| eg fpasti GRERA0 25 wHah gui deskd oo akeirh nf i beiticed
into, the longitudinal bore 131 of the stemand first leg portion 110 and

i s advahegdlandapasseddt kheegh 3ior amdlchager tupeg 135 Sorn hegcaemd bestad, end
150 of the second |l eg portion 140 protrudes into the branch |unen 195 and

t he proandak ehdrd4Sheemmini eatedh wist wsleshdia udirmalstam 2031, Tlas Shosh in
FIG 19. The balloon 176 on second catheter 171 is partially 23 21 FEB
2003 i nEhated2andntheebahldoshe®s 3dn afrier stukcdtaretierl Uy Of 1t tded paetial |y
inflated to a pressure substantially equal to the pressure in balloon 176.
Bot h bablieoedstt75 amddéferavieechdrensitiularahedullly. | iFdmatremny o substantially
equal pressures. As shown in FIG 20, inflation of the balloon 176 on
second epphétetidrhd, cabees isetomthdedg 2fempet sedrrid Sxpand3Govi hhthave
external walls engage and are secured to the area surroundi ng aperture 135.
| nfl ati snbetahhéabalyl cbe Fameon it sfiionst scatdweter pr@dpeeveeads 0 eandnd
first leg portion 110 from col | apsi ng when balloon 176 is inflated. After
expansi b, thhe extesnalstaaltlisldfy séeomstneegilzd) \louwhelveontdlced i1bgsi hher
wal I of lumen 195, however, a gap has been intentionally left for clarity.
The bal kaans5175nandh76haree sdefd ained,3catdeet ers drddane divdmandagubdect
wires 155 and 156 are withdrawn, and the assenbled bifurcated stnt 160 is

| eft i nvpkgdagasigsbewasi Bplelc@f izl applGsat2drin @ilctsdtoav anTlespeceatsyof
preferred nmethod of naking bifurcated stent in accordance with the

i nvent i enisFliGveR? ishowa ya behedtz 3D G cuseth t ovH et ma s s 5éd exipapdabé e

t ubul ar nenber 301. The sheet 300 has a |ongitudinal axis 302, a

ci rcunf enetiti ginaxi $i3@3, hawavex,mdln enhR e rediatladd enenB80bheastenss
side 306, a second side 307, a third side 308, a fourth side 309, a fifth
si de 3l8reanslpangikile ande sitkd Hiel sfvegitR00 dreys bengrovetledfwhébh a
variety of patterns, however, in a preferred enbodi nent the sheet 300 is
provi dedimehbBiangl upahi Y3t c2//57Fhev s et sheets 70 and 75 may be

patterned or etched with perforations forming a variety of
patterns as specific applications dictate to achieve the
expandable features required as previously discussed. The third
sheet 35 is sized so that when it is rolled into a tube its
internal cross-section can be made to accommodate the cross-

sectional external diameters of first leg 10 and second leg 15.
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21 F E B 2003 of expandable cells 312 adapted to be substantially flexiEB 2003
prior to expansion of the first tubular nenber 301 and substantially rigid
after expansion of the first tubular nmenber 301. In an especially preferred
enbodi nent the flexible cells 312 of the sheet 300 are substantially
uniformas shown in FIG 22. The first side_306 of the sh 300 ,has. a

pr oxi rraﬁ“b%?t‘?%‘ﬁe{élégh}éﬁnﬁ LiprbxFREE Zﬁd 31£°574% & ge}’erﬁj Hd The
first side 306 also has a djstal pgrtion 316 hayin proxi mal _end 317 and
a di st B9 B182NFha §%EBF.£3 grge §87 oﬁetcﬁéldsﬁé&eg% § hes £ p@%&%ﬁfg%%d
319 and a distal end 320 and is disposed between the proximal end 309 of
the shedt, 300sapaneheddestar endhips 6A9heshédd 306 CUFHE t99% 31 de 308
of the sheet 300 has a proximal end 321 and a distal end 322 and is

di sposethbed wekaethdSdafak EnESE2696F BRe SedEFPTS FE€IF0R and tHel ¥ st al
end 305 of the sheet 300. The fourth side 309 of the sheet 300 is disposed
bet weeredtre PP oxiendl 2ehdudthd 6fgehd pr oRifFElr péret ishreediRegiak Hea g iPeen si de
306 and the proxinmal end 319 of the second side 307. The fifth side 310 of
t he sheett 300 Ferui shesed B&tweén ehd dicst dIt dfd BIBFed R dHi BBl ePoFPi on
316 of the first side 306 and the distal end 322 of the third side 308 and
i s provasetowrehsa teagphrbsitkaedgesshior et fad tdredtendg IcIPirdex he
fourth side 309. In a preferred enbodinent, the length L1 of the fifth side
310 andInhehtenagahpl2 ehowhe ihoHEGH -si2d@r0SP arcsldrs 27 Z sl el 2003edgea
ratio of 10 about 5:7, i.e., the fifth side 310 has a length L1 that is
about 799 viatwelHemghhlB2tof folm ffduwstth l1siadd (309.Edge ai? esperd biheég to
preferred enbodi nent the sheet 300 is etched with a plurality of

subst ané¢datél g4unibowmldelrbs 382 tas foraviseusingd diesrusseddgrl 3 hel sunberedf
cells disposed along the circunferential axis 303 of the fifth side 310 and
t he nunberedfecébl sidi spdsedual @Rg tichd coinr curemerzdnt | dAIheax@dg8H3nay bae
fourth side 309 are in a ratio of about 5:7. A sixth side 311 is disposed
bet weenjtbhrededcnnd side 37 iang bife wahis dveslild&kr3081 tHn Bwespekibleég in
preferred enbodi nent, the first side 306, second side 307, and third side
308 aretsdabstantkakhy tpadlal Ifelr thicagurpdsr, and t,hesdmrwitg sideiBPOngfifth
side 310, and sixth side 311 are substantially parallel to each other and
the firstldedend6hosevend snde PAEfeanckd miobSindsnt308:ktengubstantial |y
perpendi cular to the fourth side 309, fifth side 310, and sixth side 311.
To makeutheiterdst é@xpandablipe cticlillyvap mefdrere BENbddieneseitonspst dee38¥ngf t he
sheet 300 is attached via attaching neans to the proximl portion 313 of
the first stdéi3eq.of Ashehsheetin3®T GNAd ,t M i rie i de 1308 afprbeishéet 300
is attached via attaching neans to the distal portion 316 of the first side
306 of the 3sheet 3AGtkdA femwmlz,fianst dedparedald € drubiutwtimehbeor8013havi ng a
| ongi tudi nal bore 323 defining a | ongitudinal axis 324 as shown in FIG 23.
The attaebbnd deepliaphale acanvixdthadutend illd,zianglics val i@ty DT, aghdchi ng
means well known to those skilled in the 26 21 F E B 2003 art as suitable
for thigepinpsese, 1bowavrerinial dopreefledr.r edrentodinmedd Hae atpackimglseed is
carried out utilizing screwi ng, crinping, soldering, welding, or spot

wel di ng26| nat He segho@naent7, skkoMn dat il 23 apnitweith hgo325 has bees. 4
utilized. After the sides have been attached as discussed above, the fourth
si de 308nhdeki fae &ipsexiley ltoybwedonterey Bperdnd estosm s2 ot japerpuler326
comuni cating with the | ongitudinal bore 323, and the fifth side 310
definesagsdinslgl._ trebuloatm rerberi fapeldtye Derst NS, afies tpFEx R4l end 11
comuni cating with the | ongitudinal bore 323 as shown in FIGS. 23 and 26.
The sixph sidet3itand the prexiprmxend 3d of the dddstlaside 888aaad the
proxi mal end 317 of the distal portion 316 of the first side 306 define a
si de brapeheapent ¢he 338 tkas <HOWY id¥ RIHGES. s 2 30 r 81 &gtz @ndo agapt ednko
recei ve"and secure a second expandabl e tubul ar menber 329 (shown in FIGS.
26-27) . ﬂggi@ﬁe%@lawﬂew 9 3328 dhas,ry di@anpteri PledMAbind Sat 8586k i thagathe

di anet er of the unexpanded stent, i.e., the branch aperture 328 is

| arger than the proxi mal and distal aperfures 326 and 327 of the first
tubul ar member 301 both before and aftef’ the tubul ar menber 301 is
expanded.



The first expandabl e tubular nmenber 301 is then delivered to bifurcated FEB 2003
vessel having a first lumen and a second |unmen so that the first expandabl e
tubul ar nenber is disposed within the first lumen and the branch aperture
comruni cates with the second lunmen. In a preferred enbodi nent, delivery is
via a bal.loon c eter,as_previously disc ed,. After it, has been
posi t i c?ﬁ:é'be,r27 Ea{(gl £ Bargoﬁgdtﬂée‘%i ?Qa giganéaﬁlseat G Tdhisdr Ghe
expanded in an anount sufficient to secure the first expandabl e tubul ar
menber §§F§W£h?$}%ﬁp?ﬂﬁEH5'A second expandabl e tubul ar menber 329 is then
pr epar ed haviﬂg a groxinal end 330 and a . distal end 331 and having
| ongi t udi nal FHor el 339h¢tier &t AEERTA. STReddBEBRd Odx fakddMrE atism At enhber
329 (shown in FIGS., 25, 26, and 27) may be patterned in the same way as the
sheet 3TNBE2preVeduLT y2aFSENEREN. Wi Rhatpiéf enveatdpbodi Fve RNl sin12
of the sheet 300 used to make the first expandable tubular nmenber 301 and
t he celprowided gfitheaséébhl expanfabhd Bubscandngriger® 320 taghed to a
substantially uniform The second expandabl e tubul ar menber 329 is
del i versem re@rthen| 6hgi t Tdenbi fBoFat323 6ftentte S0i st foymedarf rasmizer 301,
as shown in FIG 25, and is advanced into and beyond the branch aperture
328, asfitwinshee®I @ 28d sosehandt Bhedirsi/al asnéh®¥n éin & .setorithe
expandabl e tubul ar nenber 329 is disposed within the second |unmen and the
proxi ndtent 3300 7heasdcohdmexphrdabtéerned ar mambed 329H s di sposed
wi thin the |ongitudinal bore 323 of the first tubular nenber 301. The
second rexpbodabl ens ubataingeabear329yi s ft pbet texpaEnded sipe crf ianount
sufficient to secure the second expandabl e tubul ar nmenber 329 within the
second dppeicantonst i ntéhe beaachiaper tbheee3p8nglaktllre faatstrdaulmd@ri medrber
301 as shown in FIG 27. Anong the advantages that this enbodi ment provides
i s thata28reRiowsEyBi2008sthds sTht pheetded laanar §J& ranchilapmriturl 1hat
facilitates the

flat and have a predetermined length and width. First sheet 70

has a first edge 71, a second edge 72, a third edge 73 and a
fourth edge 74. The second sheet 75 has a first edge 76, a
second edge 77, a third edge 78, and a fourth edge 792. To form
the legs of the stent a portion of edge 72 is rolled towards a
portion of edge 74 and a portion of edge 77 is rolled towards a
portion of edge 79. Demarcation points 80, 81, 82, and 83 are
selected on sheets 70 and 75 as shown in FIG. 8. These
demarcation points 80, 81, 82, and 83 are selected to meet the
requirement of specific applications and may be adjusted
depending upon the length required for legs 55 and 60 and the
length required for stem 65. Demarcation points 80 and 81 that
are equidistant from edges 73 and 71 and demarcation points 82

and 83 that are equidistant from edges 76 and 78 will result in
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introduction of the second tubular nenber into the side branch or secgndrgp 2003
lumen. In addition, this stnt is especially suitable for the performnce of
serial bifurcation stenting and also for stenting around a side branch
before it is occluded. FIGS. 28 to 31 shown an alternative enbodi nent and
alternative nethod of paking_.the first tubular nmemher shown in FIGS. 23-27.
In this@efb®dF meht WEAENT A&t 18G6uPar 2RENDEr NAYE( ShoeRdth FIfgt 29 i s
conprised of a proximal nmenber 401 having a proximal end 402 and a distal
end 403sehatandiatal REHBér TROSTRBVPAY ta Opr & -mall ferdfd o maF &t At al end
406 as shown in FIG 28. The proxi mal nmenber 401 has a | ongitudinal bore
415 andrpintatafeofrdefritest tpube 90Pskiviteg edaest cr adubett itGrl © anet er
D1. The distal nenber 404 has a | ongitudinal bore 916 and is cut froma
second e€dpes408 hadi 1§ &hsestrn whdsshsyet icod@naditartdtady @ .gMAti&r shimdher
than D1. The tubes 401 and 409 nmay be etched or patterned as previously
di scusstdebééngeht hé proki rdl thenbegs401 Idndhdi stealanmatbem 40dirare e from
t he tubes 907 and 408. Alternatively, the proxinmal and distal nmenbers 401
and 404sebhychedetchkd odopett érnedgafkt €l tema pProoxihed tandediiess dl 3 nemder s
401 and 404 have been cut fromthe tubes 407 and 908. To make the first
t ubul ar 78enbech906, thepderygsof Oohntthé Sdiwdtldl herve 303 efgtttheclprtoxisal nenber
401 is attached via attaching neans 917 to a portion of the proxinal end
405 of theatdest ahanenber 1409thooffortivea stiemsté S.ubulrara erdferr293 21 F E B
2003 400 having a proximl end 909 and a distal end 410 and a | ongi tudi nal
bore t hemebhinagh, 4hdwaseshovhei nelhbGca29 onThe inendbedts, 1, 8w, 4944 n&y, be
attached utilizing a variety of attaching nmeans 417 as previously
di scussede beWeveed b8 ahptepepxkedadneddiere2 t,he 4ttt achi ngareans" udtréi zed
is welding. In an especially preferred enbodi nent spot welding is utilized.
Becauseab2utsi)Bsshthaanbkht b€ edakiacked Jd@gr tilgn zofd the. dstsiowndig03 of
the proximal portion 40l and the unattached portion of the proximl end 405
of the Histab, paehbobadéndebine 8obranthlicapeydyy €7 4Lk aportovimate Y G 29
and FIG 30 (which is an end view of FIG 29). In sone applications it may
be desitableitipohaveintgr eatiestplr kidge 00 't,hendi H ar@nthA03>dfe the.
proxi mal nenber 401 and the proxi mal end 405 of the distal nenber 404
cont actpeaghcat hen peiarestheyvadesakachad iat eigdefoxdiod el eades t he
strength of the first tubular nenber 400. This may be acconplished by,
e.g., hwidpsiwttingo al HgsitAg, cdged oantachiong @ r@r&atLl sdyd arer area of the
di stal end 403 of the proxi mal menber 901 and a greater surface area of the
pr oxi meberatc40000f pohatdegt ak vivekeedé@4 or izar dppraldiaedt gy tiwes di stal end
403 to the proximal end 905. FIG 30A is an end view of this enbodi nent and
shows thadpaigteahed sudfiscalaeageofl7thandi st @lr BNhB0F @ 1Tre PEOXi mal
end 405 are attached when conpared to the enbodi nrent shown in FIG 30. FIG
30A al s@emhovstibatpbbnthBs eabedeserigehd dbrancibpperingeB12ités | arger
than the branch aperture 412 shown in FIG 30. A second tubul ar nenber 30
midpoint into a distal edge 79' and a proximal edge 79".

To form the stent, edge 72' is connected to edge 74' via
weld run 90 to form first member 95 having a first leg portion
55 and a first stem half 65' as shown in FIG. 9. Edge 77' is
connected to edge 79' via weld run 91 to form second member 100
having a second leg portion 60 and a second stem half 65". As

previously discussed, the edges may be connected in a variety of
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21 F E B 2003 413 may then be introduced into the branch aperture 412 an@gp 2003
412' and as previously discussed is expanded and secured so that a portion
of the second tubul ar nmenber 413 comunicates with | ongitudinal bore 411 to
forma bifurcated stent 914 (shown in FIG 31 ) . FIG 32 shows a
sinplified version of the "L" shaped sheet shown in FIG 22. The sheet 500
of Fl Gwadz mgl beknjuserihethase askhekedhivi Bieadrbngi Fafi-nall gkicsssFheand a
first portion 502 and a second portion 503. The first portion 502 has a

pr oxi melimrd O eandda ahdtibhe epelco0d madbarf P8t shawer ah $ilde $06rand a
second |l ateral side 507. The lateral sides 506 and 507 of the first portion
502 ar elsiupstentt i pldy paral | ed 2osemelyongloudradbcaxicyes50t fand ades

di sposed apart from each other a first distance dl 508. The second portion
503 hassteerpr 0x0 nsttovemdih0PIGHd Al dastial2enddge07aldia Fionsedtadertal esidde
511 and a second lateral side 512. The lateral sides 511 and 512 of the
second 7eor tvion R4 aren stbsdadt edgey7 par akl ebnhecthd ltongidigedi7dl vax s 501
and are disposed apart from each other a second distance d2 513 that is

| ess t hedld heud 1 93tseli shanceidét 588emThel pr 651 mahdesd cobii® aft efvh é aslefc AT’
portion 503 communi cates with the distal end 505 of the first portion 502.
Maki ng oSt rétath i 6% zi ngI¢ hel 3heet aofr&E&-s32tconpli eas tiewstodphef :
connecting the first lateral side 506 of the first portion 502 to the
second diwadef adhsingdei 50F1ef the first portion 502 and connecting the first

| ateral side 511 of the second 31 21 F E B 2003 portion 503 to the second
| at eral si derp12hof etitbed seEONdspowhi 08 B08.t 0, eheet sf iM0Stantaulng arrdrenber
301 having a longitudinal bore 323 therethrough as shown in Fig. 23. A
porti ons@fatde @ stattengl595 ofnthenkkest 7porhidon s5@2 camdta lderitican wf the
proxi mal end 509 of the second portion 503 define a side branch aperture
328 as ghowcdmr F@ra®Bon) fholetsrdessr edotve ARk 1a .bi7hur catrer stig, a
second tubul ar nmenber 329 having a proxinmal end 330 and a distal end 331
and a |gnghd udimakybeseids2st Bet ehbhavgBtaREdbe sdihgpesed stretseaumedaid t hin
t he branch aperture 328 of the first tubular nenber 301 so that the

| ongi t udh halnbes e, 33210f tHBe segendtbybuban rENBebv3dRd wiith fd Wid-st
comuni cation with the | ongitudi nal bore 323 of the first tubul ar nenber

301. Flfeg3B-shone ansthsndenmbgdpaenttehcaeaheest adls4 s @@ rita ke =, st ent
in accordance with Applicant's invention. FIG 33 shows a sheet 519 having

a | ongithdimak, 8xi i &l 5s a8t azbpr 5 pethban rod8 and id s3eGORGPY1J Uhdld .
The first portion 516 has a proximal end 518 and a distal end 519 and a

first |ateseh shder520-a8d 3nhs6800d Faterak.si @pedbLtenthesteaaltey al7@igles 520
and 521 of the first portion 516 are substantially parallel to the

| ongi tuzimafh%%xw Silded@ngnar etdheposgdpapah bukn9migach satdher ad idrsdwn
di st ance dl 2. The second portion 517 has a proximal end 523 and a di st al

end 529 angr@. figstrlater shestde762haand aiseeordideatrenal Sidac32b.cdde

| ateral sides 525 and 526 of the second portion 517 are substantially

parallel730 4henB2d4 edge 273, a fourth edge 274, a fifth edge 275, and
a sixth edge 276, a seventh edge 146, and an eighth edge 147.
The second sheet 275 has a first edge 277, a second edge 278, a
third edge 279, a fourth edge 280, a fifth edge 281, a sixth
edge 282, a seventh edge 148, and an eighth edge 149. As shown
in FIG. 9B, edge 274 is connected to edge 276 via weld run 290

to form first member 295 having a first leg portion 255 and a
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7 ~ F E B 2003 longitudinal axis 515 and are di sposed apart fron1each2$¢gng3
a second di stance d2 527 that is less than the first distance dl1 522." Th
proxi mal end 523 of the second portion 517 comruni cates with the distal end
519 of the first portion 516. Making a stent utilizing the sheet of FIG 33
conprises the steps of connecting the first lateral side 520 of the first
portionfErett 8teRengeéoRd I at eEdBesiC§e 531 connerded st 5% i B 519 and
connecting the first lateral side 525 of the second portion 517 to the
second Vvatdrahnskdeé &26fetmt hecsadongmpenrt iSO BEV NG foorgaeerid risag t ubul ar
menber 539 having a | ongitudi nal bore 528 therethrough as shown in FIG

33A. A portion 360t heddiestekoedd s5ed dfa ltthe 65"r.st Agotrieoni BiBl \and a portion
of the proxinml end 523 of the second portion 517 define a side branch
apert ureéiS29sseél, i thiesedgsisr adyt benwloanz diiefduricatee v astirtty @ Secaynd waeibll ar
menber having a | ongitudi nal bore may be di sposed and secured within the
branch mpewhute tohotheskiddedt dbulthe rertber FHG.t HAB tdheowsongid ufi nsat bore
of the second tubular nmenber is in fluid communication with the

| ongi t udemakrbdpe ahdt hief iseebntuendre rmertitershasvrpriev kiG] YRli scussed. The
sheet of FIG 33 may al so be described as a sheet 530 having a first side
531, a secontleatdeusB82priart tor dssiet® 1533, Ta frawduresitde Sdfuwcdtidd h side
535, a sixth side 536, a seventh side 537, and an ei ghth side 538 as shown
in FI G s84ntMakDnghawat ih $3Gsut illlBziang t12B,shkerfe SOV d nedrdecSdd to
conprises the steps of connecting the second side 532 to the eighth side
538 33 eddelilE9Ev8a2Q@B damdnconreahidn@dgre Fiauritd Hirtee &3 tio td@gsi X4 h
side 536 to forma stent 539 having a | ongitudinal bore 528 therethrough
and whegehnwehe thhrdosi de 333 tafd dshte ssexeml Sixks S3hdefddena@ Hranch
aperture 529 di sposed between the first side 53| and the fifth side 535 as
shown i RakkGp 688Afokh istelns 2@@Si r ed .0 1m8KE A DidnyLAtack tStdfal 3@ CoODEw

t ubul ar nenber having a |ongitudinal bore is disposed and secured within

the brapehtapestune ehothe ihi retc.t uhw.ar menbenceddhal drhesl eag 4 udiaal
bore of the second tubular menber is in fluid comunication with the

| ongi t ugdh8akrROERa8f mbepkl Lisled UbUlAR JEMYert RS rted aus| dhdling s setes An
especially preferred nethod of meking a bifurcated stnt conprises the steps
of preparipg arfirst expandabl e tubul ar menber having a proxi mal end and a
distal end and a longitudinal bore therethrough. The first tubular member
i's provided w tRhiaqbeanch iapert Wire t¢iisPasRE kel ibridiel S8 OXi @l peneli nd
the distal end. The branch aperture comunicates with the |ongitudinal bore
of the {hish gxpandabbeecbulelan1mgmier @ g ARSId WSsdpBddafi @ndn
adapted to receive and secure a second expandabl e tubul ar nenber. The first

expandaphe pHbukar mBNBELN S Belfuveedd &t furcal ed vessls havdmgand
first lunmen and a second |unmen so that the first expandabl e tubul ar nenber

is di spesedtWibhi BotrRechi N30 buen grd Wilte, by angtyaReIind e KOPEUN Cabeg
wi th the second | unmen. The branch aperture is w dened in an anount

SUff!Ciﬁﬂbih?_gubkeﬁﬁméhi@ﬂdthQSbH%@Q&ﬂﬂ§N§lﬁﬁémMﬁ&kﬂﬂBhfﬁﬁgﬂﬁhéuﬁﬁn- As
speci fic applications
distal end 120 defining a first leg portion 130. Second leg
portion 140 is provided with a longitudinal bore 132 and has a
proximal end 145 and a distal end 150. Stem and first leg
portion 110 and second leg portion 140 may be sized and

patterned or etched as previously discussed. A branch aperture

135 is disposed between the proximal end 115 and the distal end
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34 21 F E B 2083 dictate the portion of the first expandabl e tubuIaE
menber defining the branch aperture nay be adapted to forma branch 1 FEB 2003
securing lip when the branch aperture is expanded a sufficient anmount. The
first expandabl e tubul ar menber is then expanded an amount sufficient to
secure the first expandabl e tuybular nmenber .in the first lunmen. A seco
oxpandabfl PEaFaR RERDELTEL pRepaPEa RRVIMG a HrSK AN SR b G ST
end havi ng | ongitudi nal bore therethrough. The second expandabl e t ubul ar
nmember 8 ﬁéFﬁgeF@drPﬁﬁévﬁhé66P§ﬁcHe§p@PF&%QQu}QQHanPﬁ?cﬁ@ﬂ%ﬂe%hHDOf t he
second expandabl e tubul ar nmenber is disposed wthin the second | unen and
t he profn@dgeepldofeEHECSERENGCELPENIAESI @oriBwrarl 4fethan it diapdaee wit hin
the branch aperture of the first tubular nmenber and so that the
| ongi t ugkRandpdr ¥ishinhéhgebypaclx grdanire tlibul arSeravserles Ravrfiem dl40
communi cation with the | ongitudinal bore of the first |ongitudinal tubular
menber . i¥heigedoadderpantabl ot ghglegre mathdre isequiad eXgandackich an anount
sufficient to secure the second expandabl e tubul ar nenber within the second
| umen aadewtuhenlB8heubpanekrapsiture FIGShe ¥4 st BxpErdabiew tiubail ar
menber. Still another especially preferred method of nmaking a bifurcated
st cohpfisesteHessenps iof adelempdridhgid i st gufidecatied lunent heh$ir st
| umen of a bifurcated vessel having a first |unen and a second | unmen and
del i ver shgwa s$ec@hdSguildetwni 28, nhe ttheasdoont Itumstad ihea Bofiuras eed
vessel. A first expandabl e tubul ar nmenber is prepared having a proximl end
and a dismah BBvinglaFfErBt20@3 temchkardchmeerl driffi tardl realsdoorred tdverlet dmoligh.
The first expandabl e tubul ar nmenber is provided with a branch aperture
di sposedubehweéh.t haspsorpiwmaline@mdGand 4, he diistssl genide Wierdrahthi eipert ure
comuni cates with the |ongitudinal bore and the branch aperture is sized
and adaptedotiocedceénhtve ahd seounke laneecdrd expardaderidibiliade nehber 158 he
first expandabl e tubul ar nmenber is mounted on a first balloon catheter and
the firss bakkodncedt heter the bwantcdd lamerhd F5.r stAgustcevrwi ire. FIithe 6y sa
expandabl e tubul ar nmenber is delivered to the first |lunmen of the bifurcated
vessel sallbah thpahbebilleexpemdablde izt dregrerdreridrs di G posedli swd Hed dhe
first lunmen and the branch aperture communicates with the second |unen. A
second brakl oop odt heffer sits bailpioad can Hete rsacand guitte: wike madl dde bakl oon
portion of the second balloon catheter is delivered into the side-branch
apertures dhepseedndihalihodpnedtthetier li amd llaled t7o e ctemd thel bsanch
aperture in an anount sufficient to forma branch securing lip and to
furthercathgbethe7br aschheperitntre dudda tine s dooryd dudieial Therdi 131 dal | oon
catheter is then inflated to expand the first expandabl e nenber in an
anmount stéhi ehdnfiketseeur eotritd ohi N0 expandabdderaredrbrsd nclidne thest | unen
The first and second ball oon catheters are deflated and the second bal |l oon
cat het ebal sobrNDVEdisAdseposedexpandablap drthidear] 3enberi ¥ st pe£pes €dr havong
a proximal end and a distal end having |ongitudinal bore therethrough. The
second expmodabka bubdlizestnenbele WS mOUHEERN ddirsecHchdedt opnl caghet er.
The second 36

mounted on second guide wire 156. As shown in FIG. 16, the

unexpanded stem and first leg portion 110 is guided to the area
to be treated so that first leg portion 130 is disposed within
trunk lumen 190 and branch aperture 135 communicates with branch
lumen 195. Guide wire 156 facilitates the orientation of the

branch aperture 135 with the branch lumen 195. The size of the
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2 1 F E B 2003 expandabl e tubul ar nenber, nounted on the second ball qgnFﬁB 2003
catheter, is delivered into the branch aperture so that the distal end o
t he second expandabl e tubul ar nenber is disposed within the second | unen
and the proximal end of the second expandabl e tubul ar nmenber is di sposed
within the branch aperture of the first tubular nmenber and so that the
| ongi tuﬂPﬁ&ﬁnﬁbPBagf C?ﬁge%&?n&n@x}p@& NS thibdich TRntéls L1t d8taH S
communi cation with the |ongitudinal bore of the first |ongitudinal menber.
The fir4elbakreph &at herée SEllArCafidd ththe Kedite REFHOMEHE¢RIERT i s
inflated to expand the second expandabl e tubul ar nenber in an anount
suffici eheribyseciirélrra ddéons éxgadmdas ehiulcarusasigre witén mnde second
| umen and within the branch aperture. As specific applications dictate, the
portionfofsthéedi psrtigbulldl somexpemhicni rg thewsi den BFEhch Apere wwecwey be
adapted to forma branch securing |ip when the branch aperture i s expanded
a suffitkeanr Sheudesirrdopesefbodi.nedlterhexfdarstidral |Uon edtdetaelr wall
inflated before the second balloon catheter is inflated and the first
bal | oonc€ashemernids fhett Ll @red iwmt illl 0t heowet arrh expandad| e tehibar
menber is secured within the branch aperture by the second ball oon
cat het evalla afiothenkedbogdnndRC, tleefiarst dbaldmdrmsdidmt ern et idrea 3egond
bal | oon catheter are inflated sinultaneously. 37

left for clarity. The balloon 175 on first catheter 170 is left

inflated and the balloon 176 on second catheter 171 is then
inflated to enlarge the branch aperture 135 as shown in FIG. 18.
As the branch aperture 135 is enlarged a portion of the stent
defining the branch aperture 135 is pushed outward to form a
branch securing lip 180.

Balloons 175 and 176 are deflated, second catheter 171 is
withdrawn, and second guide wire 156 is left in place in the
branch lumen 195. Second leg portion 140 is then applied to
second catheter 171 so that balloon 176 is disposed in
longitudinal bore 132 and second catheter 171 is then applied to
second guide wire 156. Second leg portion 140 is then guided
to, and introduced into, the longitudinal bore 131 of the stem
and first leg portion 110 and is advanced and passed through
branch aperture 135 so that the distal end 150 of the second leg
portion 140 protrudes into the branch lumen 195 and the proximal
end 145 communicates with longitudinal bore 131, as shown in

FIG. 19. The balloon 176 on second catheter 171 is partially
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21 F E B 2003 Wiat Is Cainmed Is: 1. A stent conprising: a first t ubulZ} FEB 2003
menber having a |ongitudinal bore formed froma sheet having a first side,
a second side, a third side, a fourth side, a fifth side, a sixth side, a
seventh side, and an eighth side, the second side connected to the eighth
side and the fourth side connected to the sixth side, the third side and
t he seventhaspdeandf thengaa lorandh Saper thire WisiddE bet Weehs t Hee®j rst si de
and the fifth side. 2. The stnt of claim1, further conprising, a second
t ubul arpaehbed Lyainddadedotgi Bu@nessUser & WisfFosed ahd edealr edowkk@in t he
branch aperture of the first tubular nmenber, the |ongitudinal bore of the
second pubskarenmenbér lilwofl dild .comanh dwtliloeng th 3 hend ohgét adé nghebor e of
the first tubular nmenber. 3. A nmethod of naking a stnt conprising the steps
of : a) pirpatengoassieenflaviedg ta fiuktsitagitdelly sepond preesunes hi rlssi de,
a fourth side, a fifth side, a sixth side, a seventh side, and an eighth
si de, apHobh danmacti R@,t hefdeddrch sifde e Halel wirght hé soulesandndonnect i ng
the fourth side to the sixth side so that the third side and the seventh
si de detknieaechr anch capertsurse cdirspdsed n3nbe 211 55 EB &003ndetveenat hetkir st
side and the fifth side. 4. The nethod of claimc, further conprising the
step of ex€prdbspezilng andasecundgre seconttd wulEte nender surrounding
aperture 135. Inflation of the balloon 175 on the first
catheter 170 prevents stem and first leqg portion 110 from
collapsing when balloon 176 is inflated. After expansion, the
external walls of second leg 140 would contact the inner wall of
lumen 195, however, a gap has been intentionally left for
clarity. The balloons 175 and 176 are deflated, catheters 170
and 171 and guide wires 155 and 156 are withdrawn, and the
assembled bifurcated stent 160 is left in place as shown in FIG.

21.

FIGS. 22 to 31 show an especially preferred method of
making bifurcated stent in accordance with the invention. FIG.
22 shows a sheet 300 used to form a first expandable tubular
member 301. The sheet 300 has a longitudinal axis 302, a
circumferential axis 303, a proximal end 304, a distal end 305,
a first side 306, a second side 307, a third side 308, a fourth
side 309, a fifth side 310, and a sixth side 311. The sheet 300
may be provided with a variety of patterns, however, in a

preferred embodiment the sheet 300 is provided with a plurality
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having a | ongi tudi nal bore within the branch aperture of the first tuQufE{BZMS
menber, the |ongitudinal bore of the second tubular nmenber in fluid

comuni cation with the | ongitudinal bore of the first tubular nmenber. 5. A
stm conprising: a sheet having a |longitudinal axis and a first portion and
a second_portion; the first_portion _having a proximl end and a distal end
and a.f9§s?xw%@@ﬁ%}esF%%léna?é §€68ﬁ8dI§PeP§I5§% éﬁqﬁkghﬁﬁeﬁiﬂx Ifes of
the first portion substantially parallel to_the |ongitudinal axis and

di sposekk Bpar Eof e¥pRRacANafbt ﬁé? a1EStstudiudednFeriete B porti on
having a proximal end and a distal end and a first |ateral side and a
second $ehetantsabby rheifapéiar srpassdprnt ke $&corfd 45dr tid sibsteenal |y
parallel to the |ongitudinal axis and disposed apart from each other a
second 3kt ante ahaespeclessyt haefenset exbogilgteaicdhea Hel pridxigrstehdl of
the second portion conmmunicating with the distal end of the first portion;
and the3i2rsf theeshbesi déOohreheubisten tparltlivomrddimertas] Swn 2iin FE B
2003 to the second lateral side of the first portion and the first |ateral
si de of22he second portion connected to the second | ateral side of the
second portion to forma first tubular nenber having a |ongitudinal bore

t her et hroughTha porstonidk BRé difsttale emcdedf 3Me Hay st yportinoml gealrbion
portion of the proxinmal end of the second portion defining a side branch
apert urgl 3 6hathegsénprokimkadi eng, 3fldr eher ac ahiprtiadi regid &3 Isecoritha ubid et
menber having a | ongitudinal bore disposed and secured within the branch
apertureioé Bhe &lssthtabal distedbeorttile 13drfgiHaudimala orexiofial hendegbdhd
tubul ar nmenber in fluid communication with the |ongitudinal bore of the
first tabalardioeuoberend. 3A8net hod of nmaking a stent conprising the steps
of : a) preparing a sheet having a |longitudinal axis and a first portion and
a second porrthensetbhadf siske POt iodn thavishgex @OEXimed ngkandnal desd ablend
and a first lateral side and a second lateral side, the |ateral sides of

t he firstdperdisetasubatiasticakihy par alilsglosteal theaWeangitthdimadxaxas and

di sposed apart from each another a first distance; the second portion
havi ng a0proexi tak ehdeandoa dinsit aheend sard a&rfd rx15 |at erted sheker ahgo a
second |l ateral side, the lateral sides of the second portion substantially
parallel to #Re tBitdFsEdB 2083of the sheet 300 has a proximal end 321

and a distal end 322 and is disposed between the distal end 320
of the second side 307 and the distal end 305 of the sheet 300.

The fourth side 302 of the sheet 300 is disposed between
the proximal end 314 of the proximal portion 313 of the first
side 306 and the proximal end 319 of the second side 307.

The fifth side 310 of the sheet 300 is disposed between
the distal end 318 of the distal portion 316 of the first side
306 and the distal end 322 of the third side 308 and is provided
with a length L1 that is shorter than the length L2 of the
fourth side 309. 1In a preferred embodiment, the length Ll of

the fifth side 310 and the length L2 of the fourth side 309 are
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the | ongitudinal axes and disposed apart from each other a second dlstppcggzm3
that is less than the first distance, the proxinmal end of the second

portion comrunicating with the distal end of the first portion; b)

connecting the first lateral side of the first portion to the second

| ateral side of the first portion and connecting the first lateral side of

the secondappsti@ncEolbhebsaeondrl ateral, shde faffthheisread pardizon to form

a first tubul ar nenber having a Iongltudlnal bore therethrough, a portion

of the disteh gndepbcthe Ehbst pokt bentaedianpent iien &f e fxiHedi@nd of
the second ™ portion defining a side branch aperture. 8. The nethod of claim
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t ubul ar menber having a longitudinal bore within the branch aperture of the

first tupdag gepRes. o %E@@gowdeug'stla%%aqﬁyt%lwc&ému'arz negber in

fluid conmunication wt ngi tudi nal boreof the first tubular nenber.
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crimping, soldering, welding, or spot welding. In the
embodiment shown in FIG. 23 spot welding 325 has been utilized.
After the sides have been attached as discussed above, the
fourth side 309 defines a proximal tubular member aperture or
stent aperture 326 communicating with the longitudinal bore 323,
and the fifth side 310 defines a distal tubular member aperture
or stent aperture 327 communicating with the longitudinal bore
323 as shown in FIGS. 23 and 26. The sixth side 311 and the
proximal end 321 of the third side 308 and the proximal end 317
of the distal portion 316 of the first side 306 define a side
branch aperture 328 (as shown in FIGS. 23-26) sized and adapted
to receive and secure a second expandable tubular member 329
(shown in FIGS. 26-27). The branch aperture 328 has a diameter
D1 that is larger than the diameter D2 of the unexpanded stent,
i.e., the branch aperture 328 is larger than the proximal and
distal apertures 326 and 327 of the first tubular member 301
both before and after the tubular member 301 is expanded.

The first expandable tubular member 301 is then delivered
to bifurcated vessel having a first lumen and a second lumen so
that the first expandable tubular member is disposed within the
first lumen and the branch aperture communicates with the second

lumen. 1In a preferred embodiment, delivery is via a balloon

catheter as previously discussed. After it has been positioned,

27



109&' ()-10%&' ()-!10%& ()-S109%& ()-109%& ()-3(10%& ()-m? e dEVK@ 71 FEB 2003

10S10%&' () - 10%&' ()-3"10%&' ()-Sf109%& ()-109%& ()- @10%& ()- !']!!!dEVK@

10%40%&' () -#"109%&' ()-!$109%& ()-S10%&' ()-10%&' ()-g#109%& ()-!!!4"n""" dEVK@

10y1$10%&' () - y/ m' 10%&' ()-- 109& ()-f+

10%& () - )100/&' -S MLOYR' ()-", #i #k#| #min#} #$bC 1f $10%&' () - $(v10%& ()- 10 10

10@Bt 109%e (51 ySh 200R"E30 881 6YRLLRX SURBRET! LEnRBHENALs (T 3D -2HoMETHR’ () -

1 f $109%&' () -$! f$109& ()-$! f $10%&' %) $! f$10%&' ( 33 $(((%( (_L() ) bCl f +f
o%&j()sgﬁjg@@ppy £3199RUL Y- [HR1OESE) expenggble tu ar member in the

10f 8t 109%& ()-:)p)[****+dEbCI f+, 10%&' ()-f10%& ()-f& 10%& () -,

109& ()fimof%&umnsmocy&' () - +[ +| +++, K, dEbC! f +, (10%&' () - y&109%&' () - y$3" 10%&' (

) -, "z10%&' () -
1098 () - ySHIBIRE¢YnK, expaddabdEbCubefl 4 T0MRNPRf 22000 (DharOSLOMRIHE | . 109&
()-y, 109%&' ()-f*f#10%& ()-i-------- 0b@! @10%&' ()- @10% ()-Y(I 10%& ()- 10

10 10f Ssd0¢kS (3 - BOMEORE]L ( pnOBO201R2H34#3835X81@nd 331 and having

10yS8s10%& ()-!f$109& ()-!fP10%& ()-!'fP10%& ()-fPLO%R ()-! @L10%& () - $3%B&36

30333(41dmpl tud $2O% BOER- 3BOUE Bef pLiIOUDR . () Thel BHc N -expandable

10% & ()-){10% & ()- 10 10i 4466N666dENMN

T $10% #1000 & (nehtE10%R &' (hd0% &n( FIGEG% &5() 2%10%n® (97) may be

s$10% & ()-67737777dEnN
patterned in the same way as the sheet 300 as previously
discussed. 1In a preferred embodiment the cells 312 of the sheet
300 used to make the first expandable tubular member 301 and the
cells 312' of the second expandable tubular member 329 are
substantially uniform.

The second expandable tubular member 329 is delivered into
the longitudinal bere 323 of the first tubular member 301, as
shown in FIG. 25, and is advanced into and beyond the branch
aperture 328, as shown in FIG. 26, so that the distal end 331 of
the second expandable tubular member 329 1s disposed within the
second lumen and the proximal end 330 of the second expandable
tubular member 329 is disposed within the longitudinal bore 323
of the first tubular member 301. The second expandable tubular
member 329 is then expanded in an amount sufficient to secure
the second expandable tubular member 329 within the second lumen
and within the branch aperture 328 of the first tubular member

301 as shown in FIG. 27.

Among the advantages that this embodiment provides is that
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10% & () - ZB[ Bj BBB#C "CCxY:/ 10 @O0%& ()- @ 109 () - @10%& () - @

109 () fa@ 18K perIEthO8@e(pPf serial bifurcation stenting and also for
stenting around a side branch before it is occluded.

FIGS. 28 to 31 shown an alternative embodiment and

alternative method of making the first tubular member shown in
FIGS. 23-27. 1In this embodiment the first tubular member
400 (shown in FIG. 29) 1s comprised of a proximal member 401
having a proximal end 402 and a distal end 403 and a distal
member 404 having a proximal end 405 and a distal end 406 as
shown in FIG. 28. The proximal member 401 has a longitudinal
bore 415 and is cut from a first tube 407 having first cross-
sectional diameter D1. The distal member 404 has a longitudinal
bore 416 and is cut from a second tube 408 having a second
cross-sectional diameter D2, D2 1is smaller than D1. The tubes
401 and 404 may be etched or patterned as previously discussed
before the proximal member 401 and distal member 404 are cut
from the tubes 407 and 408. Alternatively, the proximal and
distal members 401 and 404 may be etched or patterned after the
proximal and distal members 401 and 404 have been cut from the
tubes 407 and 408. To make the first tubular member 400, a
portion of the distal end 403 of the proximal member 401 is

attached via attaching means 417 to a portion of the proximal

end 405 of the distal member 404 to form a first tubular member
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preferred embodiment the attaching means utilized is welding.
In an especially preferred embodiment spot welding is utilized.
Because D2 is less than D1 the unattached portion of the distal
end 403 of the proximal portion 401 and the unattached portion
of the proximal end 405 of the distal portion 404 define =&
branch aperture 412 as shown in FIG. 29 and FIG. 30 (which is an
end view of FIG. 29). 1In some applications it may be desirable
fto have a greater portion of the distal end 403 of the proximal
member 401 and the proximal end 405 of the distal member 404
contact each other befcre they are attached in order to increase
the strength of the first tubular member 400. This may be
accomplished by, e.g., by distorting, aligning, and contacting a
greater surface area of the distal end 403 of the proximal
member 401 and a greater surface area of the proximal end 405 of
the distal member 404 prior to attaching the distal end 403 to
the proximal end 405. FIG. 30A is an end view of this
embodiment and shows that a greater surface area of the distal
end 403 and the proximal end 405 are attached when compared to
the embodiment shown in FIG. 30. FIG. 30A also shows that in
this embodiment the branch aperture 412' is larger than the

branch aperture 412 shown in FIG. 30. A second tubular member
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portion of the second tubular member 413 communicates with
longitudinal bore 411 to form a bifurcated stent 414 (shown in
FIG. 31).

FIG. 32 shows a simplified version of the “L” shaped sheet
shown in FIG. 22. The sheet 500 of FIG. 32 may be described as
a sheet having a longitudinal axis 501 and a first portion 502
and a second portion 503. The first portion 502 has a proximal
end 504 and a distal end 505 and a first lateral side 506 and a
second lateral side 507. The lateral sides 506 and 507 of the
first portion 502 are substantially parallel to the longitudinal
axlis 501 and are disposed apart from each other a first distance
dl 508. The second portion 503 has a proximal end 509 and a
distal end 510 and a first lateral side 511 and a second lateral
side 512. The lateral sides 511 and 512 of the second portion
503 are substantially parallel to the longitudinal axis 501 and
are disposed apart from each other a second distance d2 513
that is less than the first distance dl 508. The proximal end
509 of the second portion 503 communicates with the distal end
505 of the first portion 502.

Making a stent utilizing the sheet of FIG. 32 comprises
the steps of: connecting the first lateral side 506 of the first
portion 502 to the second lateral side 507 of the first portion

502 and connecting the first lateral side 511 of the second
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portion 503 to the second lateral side 512 of the second portion
503 to form a first tubular member 301 having a longitudinal
bore 323 therethrough as shown in Fig. 23. A portion of the
distal end 505 of the first portion 302 and a portion of the
proximal end 509 of the second portion 503 define a side branch
aperture 328 as shown in Fig. 23. If it is desired to make a
bifurcated stent, a second tubular member 329 having a proximal
end 330 and a distal end 331 and a longitudinal bore 332
therethrough may be disposed and secured within the branch
aperture 328 of the first tubular member 301 so that the
longitudinal bore 332 of the second tubular member 329 is in
fluid communication with the longitudinal bore 323 of the first
tubular member 301.
FIG. 33 shows another embodiment of a sheet 514 used to
make a stent in accordance with Applicant’s invention. FIG. 33
shows a sheet 514 having a longitudinal axis 515 and a first
portion 516 and a second porticon 517. The first portion 516 has
a proximal end 518 and a distal end 519 and a first lateral side
520 and a second lateral side 521. The lateral sides 520 and
521 of the first portion 516 are substantially parallel to the
longitudinal axis 515 and are disposed apart from each other a
first distance dl 522. The second portion 517 has a proximal
end 523 and a distal end 524 and a first lateral side 525 and a

second lateral side 526. The lateral sides 525 and 526 of the

second portion 517 are substantially parallel to the
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Ibe 282. The proximal end 523 of the second portion 517
communicates with the distal end 519 of the first portion 516.
Making a stent utilizing the sheet of FIG. 33 comprises the
steps cf connecting the first lateral side 520 of the first
portion 516 to the second lateral side 521 of the first portion
516 and connecting the first lateral side 525 of the second
portion 517 to the second lateral side 526 of the second portion
517 to form a first tubular member 539 having a longitudinal
bore 528 therethrough as shown in FIG. 33A. A portion of the
distal end 519 of the first portion 516 and a portion of the
proximal end 523 of the second portion 517 define a side branch
aperture 529. If it is desired fo make a bifurcated stent, a
second tubular member having a longitudinal bore may be disposed
and secured within the branch aperture of the first tubular
member so that the longitudinal bore of the second tubular
member is in fluid communication with the longitudinal bore of
the first tubular member as previously discussed.

The sheet of FIG. 33 may also be described as a sheet 530

having a first side 531, a second side 532 , a third side 533, a
fourth side 534, a fifth side 535, a sixth side 536, a seventh
side 537, and an eighth side 538 as shown in FIG. 34. Making a

stent 539 utilizing the sheet shown in FIG. 34 comprises the

steps of connecting the second side 532 to the eighth side 538
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wherein the third side 533 and the seventh side 537 define a
branch aperture 529 disposed between the first side 531 and the
fifth side 535 as shown in FIG. 33A. If it is desired to make a
bifurcated stent, a second tubular member having a longitudinal
bore is disposed and secured within the branch aperture of the
first tubular member so that the longitudinal bore of the second
tubular member is in fluid communication with the longitudinal
bore of the first tubular member as previously discussed.

An especially preferred method of making a bifurcated stent
comprises the steps of preparing a first expandable tubular
member having a proximal end and a distal end and a longitudinal
bore therethrough. The first tubular member is provided with a
branch aperture disposed between the proximal end and the distal
end. The branch aperture communicates with the longitudinal
bore of the first expandable tubular member and the aperture is
sized and adapted to receive and secure a second expandable
tubular member. The first expandable tubular member is
delivered to a bifurcated vessel having a first lumen and a
second lumen so that the first expandable tubular member is
disposed within the first lumen and the branch aperture
communicates with the second lumen. The branch aperture is

widened in an amount sufficient to further align the branch

aperture with the second lumen. As specific applications
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amount. The first expandable tubular member is then expanded an
amount sufficient to secure the first expandable tubular member
in the first lumen. A second expandable tubular member is
prepared having a proximal end and a distal end having
longitudinal bore therethrough. The second expandable tubular
member is delivered into the branch aperture so that the distal
end of the second expandable tubular member is disposed within
the second lumen and the prcximal end of the second expandable
tubular member is disposed within the branch aperture of the
first tubular member and so that the longitudinal bore of the
second expandable tubular member is in fluid ccmmunication with
the longitudinal bore of the first longitudinal tubular member.
The second expandable tubular member is then expanded in an
amount sufficient to secure the second expandable tubular member
within the second lumen and within the branch aperture of the
first expandable tubular member.

Still another especially preferred method of making a
bifurcated stent comprises the steps of delivering a first guide
wire into the first lumen of a bifurcated vessel having a first
lumen and a second lumen and delivering a second guide wire into

the second lumen of the bifurcated vessel. A first expandable

tubular member is prepared having a proximal end and a distal
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between the proximal end and the distal end. The branch
aperture communicates with the longitudinal bore and the branch
aperture is sized and adapted to receive and secure a second
expandable tubular member. The first expandable tubular member
is mounted on a first balloon catheter and the first balloon
catheter is mounted on the first guide wire. The first
expandable tubular member is delivered to the first lumen of the
bifurcated vessel so that the first expandable tubular member is
disposed within the first lumen and the branch aperture
communicates with the second lumen. A second balloon catheter
is mounted on the second guide wire and the balloon portion of
the second balloon catheter is delivered into the side-branch
aperture. The second balloon catheter is inflated to widen the
branch aperture in an amount sufficient to form a branch
securing lip and to further align the branch aperture with the
second lumen. The first balloon catheter is then inflated to
expand the first expandable member in an amount sufficient to
secure the first expandable member in the first lumen. The
first and second balloon catheters are deflated and the second
ballocn catheter is removed. A second expandable tubular member
is prepared having a proximal end and a distal end having

longitudinal bore therethrough. The second expandable tubular

member is mounted on the second balloon catheter. The second
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catheter, is delivered into the branch aperture so that the
distal end of the second expandable tubular member is disposed
within the second lumen and the proximal end of the second
expandable tubular member is disposed within the branch aperture
of the first tubular member and so that the longitudinal bore of
the second expandable tubular member is in fluid communication
with the longitudinal bore of the first longitudinal member.

The first balloon catheter is inflated. The second balloon
catheter is inflated to expand the second expandable tubular
member in an amount sufficient to secure the second expandable
tubular member within the second lumen and within the branch
aperture. As specific applications dictate, the portion of the
first tubular stent defining the side branch aperture may be
adapted to form a branch securing lip when the branch aperture
is expanded a sufficient amount. In one embodiment, the first
balloon catheter is inflated before the second balloon catheter
is inflated and the first balloon catheter is left inflated
until the second expandable tubular member is secured within the
branch aperture by the second balloon catheter. In another
embodiment, the first balloon catheter and the second balloon

catheter are inflated simultaneously.
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a first tubular member having a longitudinal bore

formed from a sheet having a first side, a second side, a third
side, a fourth side, a fifth side, a sixth side, a seventh side,
and an eighth side, the second side connected to the eighth side
and the fourth side connected to the sixth side, the third side
and the seventh side defining a branch aperture disposed between

the first side and the fifth side.

2. The stent of claim 1, further comprising, a second
tubular member having a longitudinal bore disposed and secured
within the branch aperture of the first tubular member, the
longitudinal bore of the second tubular member in fluid
communication with the longitudinal bore of the first tubular

menmber.

3. A method of making a stent comprising the steps of:
a) preparing a sheet having a first side, a second
side, a third side, a fourth side, a fifth side, a sixth side, a
seventh side, and an eighth side, and
b) connecting the second side to the eighth side and
connecting the fourth side to the sixth side so that the third

side and the seventh side define a branch aperture disposed
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4. The method of claim 2, further comprising the step of:
c) disposing and securing a second tubular member
having a longitudinal bore within the branch aperture of the
first tubular member, the longitudinal bore of the second
tubular member in fluid communication with the longitudinal bore

of the first tubular member.

5. A stent comprising:

a sheet having a longitudinal axis and a first portion
and a second portion;

the first portion having a proximal end and a distal
end and a first lateral side and a second lateral side, the
lateral sides of the first portion substantially parallel to the
longitudinal axis and disposed apart from each another a first
distance;

the second portion having a proximal end and a distal
end and a first lateral side and a second lateral side, the
lateral sides of the second portion substantially parallel to
the longitudinal axis and disposed apart from each other a
second distance that is less than the first distance, the
proximal end of the second portion communicating with the distal
end of the first portion; and

the first lateral side of the first portion connected
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lateral side of the second portion to fecrm a first tubular
member having a longitudinal bore therethrough, a portion of the

distal end of the first porticn and a portion of the proximal

end of the second portion defining a side branch aperture.

6. The stent of claim 5, further comprising:

a second tubular member having a longitudinal bore
disposed and secured within the branch aperture of the first
tubular member, the longitudinal bore of the second tubular
member in fluid communication with the longitudinal bore of the

first tubular member.

7. A method of making a stent comprising the steps of:

a) preparing a sheet having a longitudinal axis and a
first portion and a second portion;

the first portion having a proximal end and a distal
end and a first lateral side and a second lateral side, the
lateral sides of the first portion substantially parallel to the
longitudinal axis and disposed apart from each another a first
distance;

the second portion having a proximal end and a distal
end and a first lateral side and a second lateral side, the

lateral sides of the second portion substantially parallel to
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the longitudinal axis and disposed apart from each other a
second distance that is less than the first distance, the
proximal end of the second portion communicating with the cistal
end of the first portion;

b) connecting the first lateral side of the first
portion to the second lateral side of the first portion and
connecting the first lateral side of the second portion to the
second lateral side of the second portion to form a first
tubular member having a longitudinal bore therethrough, a
portion of the distal end of the first portion and a portion of
the proximal end of the second portion defining a side branch

aperture.

8. The method of claim 7, further comprising the step of:
c¢) disposing and securing a second tubular member
having a longitudinal bore within the branch aperture of the
first tubular member, the longitudinal bore of the second
tubular member in fluid communication with the longitudinal bore

of the first tubular member.
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