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Fl exi bl e Delivery System The present application
relates to an articul ated device for advancing a

wore@soad140 npl ant al ong a catheter. |In particul BET/GBR004/004385

relates to flexible tubulan or catheter-based delivery
systens for introducing inplants into patients through
a renote point of entry. It inproves on,existing
delivery systens that are used to place stent grafts
into arteries, nost ¢FtxibdnDslivagidygtean entry point at
the iliac or conmmon fenoral artery, and to deploy the
stent graft within the aorta. Current stent grafts
Tesrgas dpﬁlinatxdnrrela&l 9 tedn aﬁrbuﬂaﬁckﬂetrihefmad‘taaciag e ntedjpakialpllant
adi al | act or, . of SO .t
e bbeg Pe i Hregst PateRied Ry oo ey
sslstanetoe [ntx@ﬂudix’fgem@ﬂad@r intdfpailenme tht\bhgﬂ :EretﬂmeSporﬂmta)lﬁeihtgr TIofmproves
dellverX stemis suffici ent%y
oS5 HPS, AN SGHETY TS YT £ RFE step eyt BioRFietts oty
oﬁﬁﬁioﬁl&%sh@@n dRey St tHeligaeci B bihinyn fhiitkal iafedy S4hidit eeblbyothe
pass g[ the vascular tree to the delivery site.
smhgraﬁwhn B aFte. del i very systems, such as the
Zenith(tm from Cook Inc, the Talent(tm from
Medtronic Inc and the Anneurx (tm also from Medtronic
Gwm@nﬁ stepbergls designré{pr dapipEaiontiato thepogy ptynisdlyrrdiallid an
ﬁ‘pd'ted Béﬁfﬁét&ed'f 4 JoQfht |2§mH13cﬁamét$1-egra°-ff fitre@NiRf 4 delliSery system
act Inserted into the end of the sheath”and
Wlﬁ?eadlastl@ﬁmérther%dbrloymntserted fromthe far end of the
sheath until the retainer rod contacts the stent
graft. By various neans, the sheath and its contents
Whide thistdiaothter efideliverysystem fiesuffisiently amall toesrrit surgery Hapugh
(o] [
kbl F i IATAE BRI BERG 0 Bl B Lo o pass
thpoag!t the T&seulsrheatt@thesieh%ejns@ul | ed sl oWl y backwards, but
the stent graft is retained in position by the
retainer rod. As the sheath is pulled further back,
Nihs sehegnuf gelakty dyetginasutlnas&lmeZ@ﬁh ¥ o fiotrh@ockde tienTalaft ™

: he]\%&%ﬁ%&g? nggqjt%g %@E urx e alsso &M ”Fiwc?cﬁmm"“iﬁc”m%o Ge fc’woel?t h

components: an outer sheath and an inner ‘retainer’ rod. In use, the stent graft is

compacted and inserted into the end of the sheath and the retainer rod is inserted from the
far end of the sheath until the retainer rod contacts the stent graft. By various means, the
sheath and its contents ére introduced through the vascular tree until that part of the sheath
containing the stent graft is located at the desired landing site for the stent graft. The
sheath is then pulled slowly backwards, but the stent graft is retained in position by the
retainer rod. As the sheath is pulled further back, the stent-graft begins to emerge from the
open end of the sheath and deployment is complete when the sheath has been pulled back

to the point where'its end is level with the end of the retainer rod.

US 6,589,227 (William Cook Europe APS) discloses an endovascular device for delivery
of an expandable prosthesis to a body lumen. The device is formed from multiple-filament

groups of individual wire coils.
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to the point where its end is level with the end of
the retainer rod. US 6,589,227 (WIIiam Cook Europe

W@\R®p/08tiige| oses an endovascul ar devi ce for del POEGB2@H/004385

an expandabl e prosthesis t@® a body |unmen. The device
is formed frommultiple-filanment groups of individua
wre coils.US 6,464,716 (1 nnercool Therapies, Inc.)
di scl oses an endovascul ar heat transfer device forned
froma plurality of elongated articul ated segnents

\'Pﬁf ﬁ%@*fﬁs (ﬁﬂx@fé@&lt’ﬁﬁj.ra s, ThEX il Sed B &H&as&ﬂﬂ%atftfaﬁﬁbr device

ows or flexib ubes.” The device Iis used t
domeddtonba alyradlmf@mg@%artlgdaﬂ@d ggmants whichate @pnftcff'él by flexible

HBf?lfsl}orltrfédtfwfh %e B B ﬂ&ﬁbl@%@@st 1 g U Sosndtrrol7 l%ogdy

antation devices are disclosed in US 5
(t@npm@umepar@cwm;y that of the hragh BPhacostrgl bspc(ﬂmvslalvem nvent
SA). In practice, the retainer rod nust be nade of a
material which is sufficiently flexible to allow the
dthénimplangiist @Niws;alfs distlosedtih FSAM5¢HR9 (Jchndider4/84) Ingl) and EP 0

orces i nvol ved i n depl oyi ng stent
éﬁgg?ébgﬁﬁ*@%maﬁ? hlgh and the retainer rod may be
axially conpressed as the stent graft is being
epl oyed,, Sych co Si 0 unde
TR GHENS: e ERe TPURYS3F o0l ply HERES yR SR TGO ot o
Giwehadelivaglisgdtene el e coivet bithe artedinitede. Hmdzevélfhﬂhs forces
r.adi al nsi o an_lock the retainper rad in the
GRGAIEH 1 PHRORH Y1596 ERES P BB DY AR BRAIRH 2o Rkl
fodfphgsed ra@ﬁiélsfeﬁf@{ﬂﬂt isHeinklieploRIdaiSHe cdhqﬂeslsﬁn ishateditable because
shoul d be able to transnit tMAStIn H@ﬁ@ﬁgandle of

Uiederes fhoapgrasy of depl DHIEBLAIN oEbbe e e ansfqq o the

SHeReSSl u4rh§ e diay @iﬁénﬁb!@&a%%ckttﬁ@re&ﬂﬁf £ddan tefshdaRe pReUALEE
needs to be accurately controlled in rotation so that

flowan depjoxsment plthe desige. graft can be made to align wth
anatony. \Wen the retainer rod is too soft or elastic,
control of the device fromthe handle is |npreC|se

raRirdgr fequirgirfenii afihe retaingr rod sthafritshould be abls i ganspftwisting of the

%%h&l? ﬁ t:h@ gélw@ﬁ' St MO EAE %e%éﬁ{ éra%t' fd ﬁc@esﬁ{xﬁﬁﬁvery system,

ara err targe vessel s. US he requi r enment
fthrr pdsitieniobiheideyicengdeiots agmfattelmnémllgd in rtﬁt@mort jaghat features of

tﬁe s% t %{aﬂr c%g be }QQEJ t%%ﬁg& Qﬁh anatomy. When the retainer rod is too soft or
elastic, control of the device from the handle is imprecise, making it difficult, for instance,

to ensure that paired legs of a bifurcated graft lie in a plane parallel to their target vessels.

Thus the requirement for flexibility suggests soft materials for the retainer rod, whereas the

requirements of torsion control and incompressibility suggest employing a stiff material.

In accordance with the invention, one partial solution to these contradictory requirements
is to employ a hard material for the retainer rod, but to cut it into short segments which are

free to articulate against each other.
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requi renents of torsion control and inconpressibility
suggest enploying a stiff material. In accordance with

w0 b@siosmemt i on, one partial solution to these PCT/GB2004/004385

contradictory requirenments 3s to enploy a hard
material for the retainer rod, but to cut it into
short segnments which are free to articul ate agai nst
each other.This solution is illustrated in Figure 1. in

Whis spfutioios dbgheted i Fagurg binaieh Myopgemens efygigmer rod are shown,
bhigh Ltk 8RRIORE 109RAGH MRIbIE, thcBPMiBle fetdiheXbd! €,
i nconpr essi bl e retai ner rod. Thé solution relies upon
the presence of the outer sheath to prevent the
ﬁgm{oﬁ réﬁee @,tegeage Sile duter sV pr SRR OLRBAs Bbr

e co ete sen e mechani sm f or transn1tt|ng

magrefing alhd imfuher compreprited b]z) thetsemplsterabsdnee pisa weshiapisrs. for
q

grgrgéhnétﬁ{lg {ogé;}. ttﬁ@l‘ ?rgepe ! ﬁt Egstﬁ”n% g tXZ dH 1§ @o&%uwa{ Jiﬁ]abtﬁ:'af JevRE will
feaquirh@mufiptitityerf segrhénts ditls tapepitlosietediis Flghl&tl t he
conposite retainer rod lengthens as it is flexed
maki ng the approach inpractical for applications
Aefytiher iprodlem gith ltfﬂes&qipmad‘f is ﬁHaEthie bblhpdisj/ce re@aindrmp‘r kaxxghtms s it is

ver, t irst des
e g s btoah v o sl g s Sor pexiviiy
butn;n mglch aguttlng ends of t'he segnments are
anfered so that culati. b
AP pu e orira: st e iegdh Figfth TanEN e RRye gements of
Eﬁ&xﬂ Phakriash Belfe Piitii hich ebutfidd andé éf&hedagmamEla@whaﬁfeied so that
and 2 in which the retalner rod has a se

thedegreq ef arisitlation crmbeasreaseq brtors theetemgt ol fag %S are
nodified to inprove the characteristics f the ensenble
it is possible to devise further nodifications to

Having p%@vhglmdfthwgwtpéesplﬂltswte%mfd@%rfsl load)2 ip &gl ’éfsretarnﬁf rod
ﬁfs%%%ﬁ&gﬁ JMQNC%nfdnﬁ H wiiSIP§ie tablﬁfln% Jﬂl?faééa\é%bcﬁﬁed th h@pBve

an articul ated device Tor advancing a
ﬁedhumtemﬁ‘pﬂ efithe exisenle & isnostible & devisp durtheymedifications to the

?ﬁ,g@{é%g?&ﬁo@wﬁ@gd&y ffremGaent s arranged one after

each segnent bei ng hingeably
connected to a single adjacent segnent if it is at the

?n accord%nc %v V\t}l]l aqﬁ%t%géjec%fgﬁc \gﬁ'eﬁﬁoﬁ I(a??]%/\@ ﬁoﬂﬂﬂhc%g gﬂ glitlcglﬁtgd g%v ce
fn‘r aﬂmmdga mdlce]ampbmt zdmgmm’ehdter the device comprising a plurality of
segments arranged one after the other in line, each segment being hingeably connected to a
single adjacent segment if it is at the end of the line and otherwise to two adjacent
segments, whereby a medical implant mounted at one end of the device can be advanced
through a catheter by pushing on the other end of the device, the hinged connections

allowing the device to follow a curved path through the catheter

The provision of segments which have hinged connections therebetween means that the
segments can be formed from a relatively stiff material (such as a thermoset plastics
material or even a metal or metal alloy) resulting in a device which is capable of

transmitting a high torsional force from the operator to the medical implant.
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through a catheter by pushing on the other end of the
devi ce, the hinged connections allowi ng the device to

wo edosm871a0 cur ved pat h t hrough t he cat het er ThePCT/GB2004/004385
provi sion of segnents whi chd have hi nged connecti ons
t her ebet ween neans that the segnents can be forned
froma relatively stiff material (such as a thernoset
plastics nmaterial or even a netal or netal alloy)
resulting in a device mhich is capable of transmtting

8 agl ca %Wo@ﬁ?eln ttl%rsg soﬂé f’ognﬁed;@&aqt ss Fe‘?ntﬁﬁgd

i mpl ant. re er re
mEpheylege anlphifle fm@sddddnmdqréheg‘radg gmarl@li?qmm@ &dm Ticona). A device

I \J
3 F%{’PCQ% ?4& rg%nre%?s 199314 R A&g&@?g rél‘d%gf‘r‘tr of 1*}\? a&t@@%r@ﬁré;%@ﬁan
ssgginerbmpressiwbiossetod up toct68 metavtqaas mnhmnghgﬂﬂe ihdklen\ingmln a
d .can st.ai essi for e. up .ta,760
Bty SR ER BUREGH B Qe RO FERBL Sy bk L
teatinid momeht dﬂaereEsft@rSeI\ImMefelmblycaeleas 01”76 ﬂ\h‘ﬁ‘,dncﬁst pn&feaable 1 Nm.

t | bl o t nt {
R R S S S R s R
V0N, thb@ préferiably OGN Sh@inba peferstdypsessi ve force with

negl i gi ble shortening is preferably 300N, nore
preferably 500N and nost preferably 750N. The segnents

mge%@ﬁ&&%@ eerAbRy AaRBLISwHiBh Sibval thongevicelof anydiendte & 1Rf
any 0. be assenbl ed S|nply by increasing the

asasrabled SE’N”% By instraging the npb L $8MeRtanst er tor que
effectively fromone segment to another, at 1east one

| at eral process rrfafy be incorporated i nto the segnent
I grdenigtirapsfeyforque eHerdigely fopgme éwaﬁor@@o@pre ﬁtdgﬁs‘b@le lateral

p‘?&%{é arﬁ'%' BerlanﬁoerQ&‘ fnkd O se%ﬁﬁﬂf%@tthat ldaa %ﬁ%ﬁg@ Q%oﬁé%i%ﬂd'ir@g

sur have part spherical ends to allow the
e@ne@tpésnendggné@abﬁmﬁg&egmem bet ween adj acent segments.

In a preferred enbodi mrent each segnment conprises a

mal e part (which may conprise a ball and/or a pair of
Ieatly detabuttis} safrdeshave pat wheréat endavie atlewrthy gregagtdegres of flexion

cket air of slots) the nale part of a
bet%veena%’ ‘%9{8% ?JtF)e to engage with the femal e part of

an
In a preferred embodiment each segment comprises a male part (which may comprise a
ball and/or a pair of projections) and a female part (which may comprise a socket and/or a
pair of slots) the male part of a segment being able to engage with the female part of an
adjacent segment, and the female part being able to engage with the male part of an

adjacent segment.

The connection between each segment is preferably of the “snap-fit” variety which allows
for straightforward connecting of segments but prevents the segments from becoming
detached too easily in use. For example, the mouth of the slots on the female part may be
slightly narrower than the external diameter of the projections on the male part, so that a
slight force needs to be applied to force apart the jaws of the slots and allow the projections

to pass therethrough. The slot width then widens slightly beyond the slot mouth to
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adj acent segnent, and the fermale part being able to
engage with the nale part of an adjacent segnent. The

w@eoestison bet ween each segnent is preferabl ypof/GBh@4/004385

"snap-fit" variety which al$ows for straightforward
connecting of segnents but prevents the segnents from
becom ng detached too easily in use. For exanple, the
nmouth of the slots on the fenmale part may be slightly
regonoekatetthaprojedons in esaqut siidingt dylthopgh the sgpmsinbasta wihede is
3045 R, R B n B8 ot ¥R HRRSEPRBRHTHR PRl o
trésdlieptiy flectol aopemmodapeatbs projsetians hn @mgdnacerrmg@bm wi dt h
then wi dens slightly beyond the slot nouth

t oacconmodate the projections in a secure sliding fit.
Alldatipuighprtétiza bdegige fier 2e2 Feenah 61 remi Bamasérhtélivetyysystemfemploys

it_should in thi i P
R LRI S R AT e
Rer@ére bmsles toehte fordakigace nrhalkae detivaty. syktdlﬁal Tlyys at l6eFrench system

practical design for a 2 ren
Ul By seErLe PR Ey L Segh iR ot ap ERBC R R il
dé@ﬂ’e%@&neafsdl 5k m3ftametRg . ThEhaeB)e)fmbnfgﬂﬂms dfnttet anthb egments is
at er. fLor

cal ed er or snaller to
SrRarly 1081 AP ypr e cerigns op BEEe wees iR Shoasased o
QIR nRREHERESg RNEE QxhdBinglaid BexiBllityns thyoRidef thafiods limited
50 French systemwi |l require segnents mm.in dia

Thbetyean lo>:drnd &g lisoms redhelifbte ftreagthtlwcgrg@tﬂ@ ﬁle%rapgltaetween the
V\i] hef{na l?llle)/dléngrér chn BB bR kAP eItdﬁfnhWﬁblé%‘ nﬁﬁe B d&yments

his ratio is increased to 5:1 al
rshmcr ﬁ@n theimygidthdepavse thewar A nigclingd tcr r%c}q B q%? phipathgnd to cause
i-,rm%{lg%ed if the ratiois limted to between 1.5:1 and
& f sonme reduction in strength is acceptable, the
rati o between the length and the di aneter can be
I I
IREHEp R achnck ofabich BUbTRAVA B B QUPBNScLASE UTRRL S the
ianglk imhiet! tlneolohgltmikial axis aflone spmantimakasiwith thedengatudinsheis gf the

galoglér&)%egrunén U f {s d%)e%d% @I [drg% !)12@5 ﬁﬂgggaﬁéﬁgﬁﬁ%ﬂﬁe}éﬁ%n between

ltigentgyio tseighhendd, Iaxheﬂzasﬁofmlred)aﬁagdmnket heeikdend thei fréfetrértbembodiment, it

ldg;g] %ldg gnd{hg ?Alat%/)e(: sfc'zes of t}xe mouth of the socket and the external diameter of the

segment at the part of the segment which is aligned with the mouth of the socket when the
two segments are connected. In a preferred embodiment, the maximum degree of flexion

is at least 15° and preferably up to 25°.

The segment is designed to be easily manufactured and injection moulding is a convenient
technique to use, employing an appropriately hard and sterilisable plastic. Preferably, a
single segment is designed so that features on a first abutting surface correspond with
inverse features on the second abutting surface. It is possible to design segments which
must be combined in pairs, although this is less convenient. With a single segment,
multiple units can be stacked to form a long, rod-like structure, while each segment can be

manufactured from a single injection moulding tool.
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adj oi ni ng segnent. This depends primarily on the
nature of the hinge connection between the two

waeegamstizgd I n the case of the ball and socket POI/GB2@H/004385

the preferred enbodi nent, i@ depends on the relative
sizes of the nouth of the socket and the externa

di aneter of the segnent at the part of the segnent

which is aligned with the nouth of the socket when the
tmo segnents are connected. In a preferred enbodi nent,
T
gawivrgs torpams tleectthnoegh. diod exanipéec the gnidewiiet) mgy ibs redained in a tube
e?vgtélggawro%ge:r éX%aﬁ %‘Ell?éhgy gm%o?h tje ¢ Iu]cg g&lﬁl? b%ﬁg&%ﬁhg tube and the segments.
Preferably, a single segnent IS designed so that

h(:qa}lltg %rgl g(ﬁ 312?{1@ }hgltﬁbsef,{na? gt g%% eltﬁ d 900‘&% gl’? seglgletwlf S0 that the
st bgments attasiagiod srgibemios. \Mhleaﬂlvamage obﬁlsamthbt lfead;egment

Bisne Tt Pl ot S K QUBR b fus By on

ﬁaﬂk¢¢ke structure, while each segnent can be
manuf actured froma single injection noul ding
tool . Preferably, each segnent has a central axial hole
M\@he@hbmﬁm@ Qe G MvERacOT aSdsfbUhigIthie AEvisd frovd iotbu@Soft O

pass t er et hrough. For exanpl e, the guide w7
fremenis 59 ek forinsiance e Fianp of Seaments peEst iRy frane\lﬁupgﬂﬁ) edest

AERRI theh theduetetip ThhhRe RKIHRRY bk BEMP1RE ofRdedshiSvo types of
segnents. In one enbodi nent, the tube nay he attache

sagmenisHbe segmgnts of the dirs e %‘@Wﬁe‘ﬂff%fen%oﬁeﬁﬁs fyopethe segments of
ﬂﬁgg%hgg,gggnents are retained therebetween. The
advant a g of this is that, if a segnent does cone
detached fromits adjacent segnents, it is retained on

tfneeTvlll ? tﬂe S%Em?ﬁ ?réfex%ﬂlgg\gﬁ? IohRGE %heHJeH sG g‘ﬁETven under extreme

cations are ages 1N ass
d@mes ef flexdon the pwfﬁiée dffthessbeptipontes the segnimats, is fropoth m@@eou&
the group of segments nearest the handl e provide |ess
flexibility than those at the tip. Thus the device may
Ae additipral Bectnafayde previdet! irt bhmfotrzyxp)és gofovs bgateth v thetcantral axis

SRR C Dyl helebfibnt 1 B8 s8N fARof ol SfnaPLORRE bt

placed at other points around the circumference of the segment.

A typical delivery system may require between 15 and 80 of the segments described,
depending on the length of the device. However, in some embodiments, a greater number
of segments may be employed (for example up to 1000) to attain an overall length of 2-3

metres.

At either end of the device modified segments, or end segments, can be used so that an
effective interface is made between the segmental device and the handle components at
one end, and the segmental device and the implant at the second end. In either case, the

end segments will be designed to match the handle and implant components but it is
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the second type. The walls of the segnent are
preferably slightly barrel -shaped so that even under

weziosesH4degr ees of flexion the profile of thePGHe&BRIV4/004385

over the segnents is snooth” and conti nuous. An

addi tional |unmen may be provided in the formof a

groove | ocated off the central axis of the segnent. It
arent tao the skilled son_t hat ddltlon .

3?%%@%%8%@?% by S Setea AT R pRgmen device

edtaif WMtIR ARG fakuréNe tse BiRRtand AnteyiPtamte tﬂlﬁbthi‘t‘t@dl through to other
S sten1nay requi re between 15 and 80 of the segnents

6%@%‘?‘16’6%6“ Wepane At iine Paiigth of the device.
However, in sone enbodlnents a greater nunber of
segnents may be enpl oyed for exanple up to 1000) tq

& 1ospidangs vy ssmndwéwgftqf t@r inyenfonyghercis prq«edeéuatmépmeﬂﬂng a
aéwéeha% JORNddC8 oA fainRei A BEFRAE BouRéd GI\GheRYBEME Bevicean

be used so that an effective interface is nade between
t he segnental device and the handl e conponents at one

?rpgccoxagrg:ﬁzﬁﬁll astﬁgﬁ@%galof B Yves; cﬁ\nﬁxeﬁh§pﬂomale@£] Eegﬂltentt ﬂaﬁa device

secon n either case, he en segnents w
deddifgeéebave. mat ch t he handle and i npl ant conponents
but it isdesirable that those aspects of the end
segnments which interface with the segnental device
lres@bmlagelwithreefonmlt aspept bEtht invergiopotheraat providefiemathad of

[t
SRR ARSIt S\ SRSl
ab®ehdang en imtlint moseted odorgspé of theflediteg insertiemsaidend of the

t.h i ded t d def i ned
Bgtrenis et Seh oo AR b st el R aIE end of ¢ he
deV|ce In accordance with a third aspect of the
detiThetoHise e PR AC PR ATt e Bet B torence

hhﬁeuﬁMgﬂglﬁmmn&pere is provided a nethod of advanci ng
a nmedi cal inplant along a catheter conprising

providing a device as defined above having an inplant
@éﬁﬁ EuhtRNSasb SeopfentaNRtadRVioc@RombASAY $imPB, Slancdfaedid
0 e

cylindrical segments;

Figure 2 illustrates an improved version of Figure 1 in which the abutting faces have been
chamfered to enable a greater degree of flexion to take place without a significant change
in length occurring;

Figure 3 illustrates a segment suitable for a device in accordance with the invention; and

Figure 4 illustrates two segments of the type shown in Figure 3 connected as they would be

in a device in accordance with the invention.

Turning first to Figure 3, this illustrates a practical design of segment which employs the

characteristics shown in Figures 1 and 2 but which includes additional features to transmit
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device into the catheter, and pushing on the other end
of the device. A nunber of preferred enbodi nents of

wo b@siosmaent i on will now be descri bed wi th ref eP€ncB260a/004385

the drawi ngs, in which:- Figgure 1 illustrates a basic
segnental retainer rod conprising sinple, plane-faced
cylindrical segments; Figure 2 illustrates an inproved

version of Figure 1 in which the abutting faces have
e, irvliorerdddionsd lengrwiinal srygiuses and tfa@@aﬂa’gsed e %“P‘@QIHS?? of the
toBtet SeQRIIRE Bedat hout a significant change in [ength
occurring; Figure 3 illustrates a segnent suitable for

a device in accordance with the invention; and Figure

§ %Aémtcm ﬁ&saetoﬂne;w %ﬂéa%e aéméda@orw@sfm@meanfbr@dgur e

onnecte would be in a device in accordance
wolybhanlitené snighidd with a Bogth phappfdxingately d 0Simgens a3widihgt s widest

8&p?§@%$%ﬁe i ggg tical design of segnent whi ch

: racteristics shown in Figures 1 and 2
but mhlch i ncl udes addi ti onal features to

SERRGT RO Gures Snd b RPN N BeecOREL b o ongyred so
ﬁheﬁmh;mhénﬁbhexgﬂmﬂﬁeggmmWﬂi&nmhnmﬂ§a§aammaﬁmEggmhn.A

t I f
%hﬁ%}gﬁ 8 E@E gaeﬂ tﬁ tITE qm?xe‘lﬁead e%fig% a? yo(fno g%cglgg corresPoqdmg male
lﬁ)d&mmlea@eksa wi dt h at its w dest point of

approximately 6mm Segnent 1 has male part 2 and
femal e part 3 which neet at neck 4, and is configured

i'i@pztrh@llar”ﬁlal@ pRADR o piies BANES mgmtr o€ Nga g sojeskinf lateeatyl e
rt 3 of an adj acent se

I f
e b e B i i St e ST

Q&fk%? oReD Q‘}lﬂﬂglpr{ql sdandir begsk o @lﬂfsfaﬁtlallyrbaﬁhﬂélttb ﬂiﬂ ledigitudinal
mal e part conpri ses ball 5 having pair of lugs 6

Eﬁﬁpﬁﬁgnwgtﬂaterally therefromin an axi s orthogona
to the longitudinal axis of segnment 1. Fenale part 3

has
The mouth of each slot 10 is slightly narrower than the width of each lug 6, so that a slight

force needs to be applied to the lug 6 to force the jaws of each slot 10 to flex slightly and
move apart to allow lug 6 to pass therebetween. Each slot 10 then widens slightly beyond

its mouth to accommodate each lug 6 in a sliding fit.

In use, lugs 6 of an adjacent segment can be slotted into slots 10 so as to seat ball 5 in

socket 9 to form a ball and socket joint.

It will be appreciated that female part 3 is laterally wider than male part 2 which has to be
sized so as to fit into female part 3. Accordingly, it is the outer surface of female part 3
that is more likely to come into contact with the inner wall of a catheter into which
segment 1 has been inserted, and it is for this reason that outer walls 8 of female part 3 are
curved so as to provide a smooth surface for rebutting the inner wall of the sheath even

under extreme degrees of flexion.
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socket joint 9 with lip , and a pair of slots 10
substantially parallel to the |ongitudinal axis of
WG e@smsti40fhe nmout h of each slot is slightly nap€D@BR004/004385
than the width of each Iug96, so that a slight force
needs to be applied to the lug 6 to force the jaws of
each sI ot 10 to flex slightly and nove apart to allow
ass_t herebetween. Each_ sl ot then w dens
Il}“ﬁPﬁ W S’%@%Ha Providedalapem the dongitudipatatia pEthe a?ﬁmqnua og elope to
e bt RGbIta guldd vH&Qnd bitEin8in® btndfureth PERMerFRSHENT -
can be sl ottec%ul nto slots 10 so as to seat ball 5 in
socket 9 to forma ball and socket joint. It will be
WQ %@&6@5&%&19%6 p%wdea i foutdr { bl bfRhRIph 3%%&&@%
part 2 whi has to be sized so as to fit into
alémeéﬂwam Ofﬁth%géldﬁ wiragenpimilar sirectyrpe out er surface of
female part 3 that is nore likely to cone into contact
with the inner wall of a catheter into which segnent 1
Hawingde Higuresk tweidentizaldegmerts] sk 12tan¢ shopvads o pornheted state with
r I f Y

B §or 8l B Rty nEFPARLPAL 10 oFtErEM 140 LR <BEsckfhep) 12 (ot
sifowmmsaeasakiemsdtpkﬁ@mﬁscgmetl@wtshewe).degr ees of flexion.A

| umen (not shown) is provided al ong the | ongitudinal
axis of the segnent at or close to the centre, to

Rlchiobe seeqfrbmeFigire € thanitle sttt oflredk Ads Isdsribmt the Bieriad dipmsisr of

H%er el h%f?S aﬁF 401%? qﬂgtﬁlﬁﬂo : Clrs ?u gl'g]?t sg%cgﬁg érﬁgr{tgsgcr rio ate about

nenxis beittmgs othe@biellovdnd ﬂ&eg\Mer ofartionladombdiagen segment 1 and
structures.. Turni [

ing to Fi e 4, two jdentical .
SENES T2 FIBHE ‘nF BTSN 12 S b e by Sk kst vith
tdgdentl 2‘3‘61@&6@@8 11)?/ dout US Heprden semiable duttrGuFhaetos nddk 4off
segnment and ball 5 of segnent 12 (not shown) seated

?%“@de@étb“@ ligrl 1 QES#RSEE 1 (not shown). It can be seen
fromFigure 4 that the wdth of neck 4 is less than
the internal dianeter of the nouth of socket JOI t 9,

et bstreeen A prd $Gssegments arp dpkedas shawn iy Flaiggy b nubet o
ﬁegntésﬂalﬁg %?@H tlengﬁ%f e cathkr intoswiittPle Beitas M6 iRdehtoIM Aehedical

ree articul ati on between segnent 1 and
implant is mounted on the end segment, which may be modified so as to receive the

implant. At the end of the device distal to the implant, a modified segment having handles
is employed, the handles being used to apply force to the device both along its longitudinal
axis (to advance the implant through the catheter) and to rotate the device about its
longitudinal axis so as to apply torsional force to rotate the implant. Such torsional force
can be applied along the length of the device because of the lack of play between lugs 6

and slots 10 of adjacent segments.

In order to implant a stent graft, for example, in vivo, the stent graft is mounted on the end
of a device according to the invention and is then inserted into an outer sheath and
advanced until the stent graft is at the end of the outer sheath distal from the operator. The
outer sheath can then itself be advanced down a catheter, and a catheter inserted into the

vascular tree. When the distal end of the outer sheath is at the required implant site, the



segnment 12. In Figure 4, segnents 1 and 12 are shown
intheir fully flexed state, with segnent 12 being

wo eaoamaemd4by about degrees so that the outer sup€BGB2WH/004385
neck 4 of segnment 12 abutsipip of segnment 1. In use,
bet ween 15 and 80 segnents are |inked as shown in
Figure 4, the nunber depending on the Iength of the
catheter_into ich the device is_to _be inserted. K A .
BRI PURSSI Y Dreevan i et e bilas BelgRbRees it Eipventve
BYicd ETHERREioR BarSdasiBfrota theg it g fisB Qs tofha@nt acchitelyty rotating
end of the device distal to the i [

Iaﬂ%ﬁ_a nugifled
dhedrntie ahihe Protibsdevics Moreoiest Bigsshe aPREIHR figsheathyig ardpr to
Sdy the sRRPINft H&Ys @6t daBselddpRSNdTCHT thdddvicd] i@REnttasSto prior art

| ongi tudi nal. axis (to advance the inpl ant th%ag%ﬁO;Q%O

davipest dhys thp devies acenrding tor the Inyeriop gamioypcesull

l: j ' s SO as to apply torsional force to
?g@g?g&?kg%#%%pgﬁt. Such torsional force can be
applied along the length of the device because of the
| ack of play between lugs 6 and slots 10 of adjacent
segnents. In order to inplant a stent graft, for
exanple, in vivo, the stent graft is nounted on the
end of a device according to the invention and is then
inserted into an outer sheath and advanced until the
stent graft is at the end of the outer sheath distal
fromthe operator. The outer sheath can then itself be
advanced down a catheter, and a catheter inserted into
the vascular tree. Wien the distal end of the outer
sheath is at the required inplant site, thelO sheath
is pulled slowWy backwards with the stent graft being
held in place by the inventive device. The operator
can easily rotate the stent graft so as to place it
accurately by rotating the handle at the end of the
devi ce. Moreover, pressure applied to the sheath in
order to deploy the stent graft does not cause
conpression of the device, in contrast to prior art
devi ces. Thus the device according to the invention
can be successfully enployed to inplant stent grafts
in vivo. 11
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CLAIMS . An articul ated device for advancing a nedi cal
i npl ant along a catheter, the device conprising a

w@basaBiisy of segnments arranged one after the BCTEB200a/004385

i ne, each segnent bei ng himgeably connected to a

. single adjacent segnent if it is at the end of the

line and otherwi se to two adj acent segnents, whereby a
nmedi cal inplant nounted at _on nd of the device can

be advanced through a cathggéﬁﬂgy pushi ng on the other
end of the device, the hinged connections allow ng the
devjce to, follow a curved path through the catheter. )
2. A gemfela&é derigs fopadvareieg amAtiqal Rl aneddateer, e device
S eg e BdmpbrSsifbel RGARY 0 sdomeifs hirfngdd bRCARt the @GREM IS, eactB-

A device as claimed in claim1 or_ 2, wherein each

segme FEMEBTRsINeiReeabInaeweqied o agHglcRdfasHHISesT R f 1t if pféhe ond
mal e Pt 1R arld CHRGNROMo tHE hiliBceabicEmbRs SNRABS aWhddhtal Hlant

femal e part of an adjacent segnent, and the female .
part Beiwnigd afisme em%ofé}misg@e it ¢ admancachiheough prcathgteryy pushing on
ad] acﬁﬁtoﬂﬁe?gﬂ@fftthe dbvich) REMAER cBRncElidHs ARG B el RYIFR & follow a
wherein the male part conprises a pair of projections

and t bervéceprgh irqygh thecathpiel ses a sl ot for accepting the
projections. 5. A device as clainmed in claim3 or 4,
wherein the male part conprises a ball and the femal e
par2. Acirpict sedaimed drdam. 1, Fhertinded sseman it fdetdchelde fromany
precedi.n | aj erein the segnents are formed from

a nat%?W%P&w p8t®$2 sufficiently stiff to allow a

noment of at least 1 Newton netre to be transmtted

t hrough, the device. 7. device as ¢laimed in an

T e e T
and a female part, the male part of a segment being able to engage with the female
part of an adjacent segment, and the female part being able to engage with the male

part of an adjacent segment.

4. A device as claimed in claim 3, wherein the male part comprises a pair of

projections and the female part comprises a slot for accepting the projections.

5. A device as claimed in claim 3 or 4, wherein the male part comprises a ball and the

female part comprises a socket.

6. A device as claimed in any preceding claim, wherein the segments are formed from
a material which is sufficiently stiff to allow a moment of at least 1 Newton metre

to be transmitted through the device.

7. A device as claimed in any preceding claim which includes from 15 to 80

segments.

8. A device as claimed in any preceding claim, wherein each segment has a lumen
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8. A device as clained in any preceding claim wherein
each segnent has a | unenl2 passing through its body

wa@bk@sg3ie | ongi tudi nal axis, so that the plurkCT/GB2@i/004385

| umen substantially align t1d allow a guide wire to
pass therethrough when the device is in use. 9. A
device as clained in any preceding claim wherein each
segnent has.a channel in its outer wall so _that the

pl ur atapsing rough itnbasty $lose s foagitydinal gxissp gt the Phraliypidumen
gui d W i paen h&Pthb Yevibk is in
use. esﬁs)\g.t&ﬁlgfelg?lg%%ggﬁ%égég%@#ﬁ%any p?%?goéllg ﬁg)hcl aim
whereaise the ratio of the length to the w dest dianeter

of each segnent is in the range 1:1 to 1:5. . A device

as claimed in any preceding claim wherein the maxi num
de@r ek doficaastclaimbdiniaonpleetdingetpimhwhdrein ghahisegment hepd channel in

of one segnent an he L.ongi [ . .
: , lightth all d
26 B AP TR P A RSl B i o
devi ceira® mabsathereitirduph when the éoviaiing wsé.ai m and a nedi cal
i npl ant nmounted on one end of the device. 13. A kit as

claimed in claim12 wherein the nedical inplant is a
vasgoUA devigy &fdlaimddtinAnK pieceaalingallamnwhlerin thel raiionofe longth & the

additignal ly conprisin .del [ ver at heter. 15. A
segnetitde téifa%’é’te&@ ?a{;ﬁseﬁgﬁ%%f %lrainée g-?it/"g “clains 1to .
16. A net hod of advancing a nedical inplant along a

cat het er conpri,si rovi ding,a device as cl.ainmed in

iy 1ok Gevigs momgehiih Gessd e mnt s e dn iR e e

of t hgticlamionDetviea® B tdnBudimil axie bflorafsedrivat aieithe Bngintdinal axis

the catheter, and pushing on the other end of the
devi c@f an adjacent segment is at least 15°. ‘

12. A kit comprising a device as claimed in any preceding claim and a medical implant

mounted on one end of the device.

13. A kit as claimed in claim 12 wherein the medical implant is a vascular graft.

14. A kit as claimed in claim 12 or 13 additionally comprising a delivery catheter.

15. A segment for a device as claimed in any of claims 1to 11.

16. A method of advancing a medical implant along a catheter comprising providing a
device as claimed in any of claim 1 to 11 having an implant mounted on one end of

the device, inserting said end of the device into the catheter, and pushing on the

other end of the device.



