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(57) Abstract: An articulated device for advancing a medical implant along a catheter comprises a plurality of segments (L, 12)
arranged one after the other in line, cach segment being hingeably connected to a single adjacent segment if it is at the ead 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.



20 conponents: an outer sheath and an inner "“retainer'
rod. In use, the stent graft is conpacted and
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the retainer rod contacts the stent graft. By various

br'lwo-ﬂeeracr(}f%zk n.‘c:l l!;]Pr’r abgrlgv%z%atmh, re (J;]gttllet'éuicpont ents are introduced
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ning of <@ NRRIR i5s€EQBL BEMERGet he stent graft is |ocated at the
desired landing site for the stent graft. The 25
sheath is then pulled slowy 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 energe fromthe open end of the sheath and
depl oynent is conpl ete when the sheath has been pull ed
back to the point where its end is level with the end
of the retainer rod. 30 US 6,589,227 (WIIiam Cook
Eur ope APS) di scl oses an endovascul ar device for
delivery of an expandable prosthesis to a body | unen.
The device is fornmed frommultiple-filanment groups of
i ndividual wire coils. W 2005/037140
PCT/ GB2004/ 004385 2 US 6, 464, 716 (I nnercoo
Therapies, Inc.) discloses an endovascul ar heat
transfer device formed froma plurality of el ongated
articul ated segnents which are connected by flexible
joints formed frombellows or flexible tubes. The
device is used to control body 5 tenperature,
particularly that of the brain in the control of
hypot herm a. O her inplantation devices are discl osed
in US 5,954,729 (Schneider (USA) Inc.) and EP 0O 518
838 (AMS Medinvent SA). 10 In practice, the retainer
rod must be made of a material which is sufficiently
flexible to allow the delivery systemto follow the
curves of the arterial tree. However, the forces
i nvol ved in deploying stent grafts can be quite high
and the retainer rod may be axially conpressed as the
stent graft is being deployed. Such conpression is
undesi rabl e because
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it reduces the accuracy of deploynent and can be the
cause of radial expansion of the 15 retainer _rod.
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sheath, preventing furthel deployment of the device.
A furt her requi renment of the retainer rod is that it
shoul d be able to transmt twi sting of the handle of

the delivery systemthrough to gh stent graft. In a
successf ul deI|very5§?§Még¥ﬂﬂﬁép¥iéﬁposition of the
devi ce needs to be accurately controlled in rotation
so that features of the stent graft can be ma
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with p dgreist 8HMP Arde 9™ i n which two segnents of

ret ainer rod are shovvn p t articulated against each
her to provide a bl.e retagjner
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to the next. It is obvious that a practical device
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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 tumen. The device is formed from multiple-filament

groups of individual wire coils,
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nt over this first design is illustrate
Figure 2 which enploys segnents of a hard material as
before but in which abutting ends of the segnents are
chanfered so that the degree of articulation can be
increased before the retainer rod | engthens. 15 Having

est abl i shed the %r|n0| ples illustrated in Figures 1
YR d,48417h6 (hnasepol Resrgniasainge diseloees ap a@doaa%@@h%f fgnsfer device
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eatur es n accor dance
aspect of the |nvent|on there is provided an
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SERmMIAMSNedngadSape after the other in |ine, each
segnent bei ng hingeably connected to a single
adj acent segnent if it is at the end of the line and
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medi ¢ i npl ant gcﬁt ed. at t he
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segnents can d froma relatively stif
retetier il Yrdurofiakespansionspiissk thepetaigered in th%@*@aﬁhawwtﬁmtmg

?Vﬁ %&p@E%L rthergg%@é. alloy) resulting in a device

bI'E 6 transmtting a high torsional
force fron1the operator to the nedical inplant. WO

énfggéqoﬁ%qﬁﬁgm?ﬁ lft% %{Qgﬁlérggcg :rge aft It%hdugd ?f:r%:lneel{g%raﬁﬁgit twisting of the
et el duliosrg ejdstem through to the stent graft. In a successful delivery system,
the position of the device needs to be accurately controlled in rofation so that features of
the stent graft can be made to align with 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 totsion 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,




10

15

20

25

30

pol yphenyl ene sul phi de (provided under the trade nark
Fortronéc) fromTicona). A device assenbled fromsu

WOEHMERHE is able to transmt a nonent of 1 W&Pm{” Dhasss

nmetre and can 5 sustain a éonpreSS|ve force of up to
760 Newtons with negligible shortening. In a
preferred enbodi nent therefore the device is forned
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nore preferably SOON and nost preferably 750N. 10 The
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t&ﬁﬁ?ﬁfn@ﬁmﬁ@é lﬁwm ot Eeatehime the rbx0m PoBvisegh®atprdctical device will
anot her east one |latera ess, may be

TRV P HER ISy iR FEMERE 0 t@@ﬁ@ﬁﬂh§%m?£gﬁ§$Fe%n engage a
correspondi ng elongated opening in the abuttlng

segnent. ldeally the abuttlng%surfaces have

z’sﬁwéfnl nreblora it this apprpasiiit thel T wamesite rgagrred E@fﬂgﬁlﬁ%&%sahis
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ch segient conprises a male part (which
may conprise a ball and/or a pair of projections) and

Afén 1mr6pr@fegleﬁ%\}e &1\(%;%%6 !s‘ﬂ@l@ﬂéﬂs@ & P08 klonanlas ts)i?gments of

ots part of a segnent being a
athardamg;axgzd anbeioret thie inf wiriell abujpiag endsfof Hig sem?nésc%ﬁ@hamfered so that

tﬁ%geréﬁegltog @zg};&a& cafn% ?eagcﬁrbgfo eteﬂhg getﬂmr%& lgrhﬁﬁkgxége with

_ acent segnent
connectlon betmeen each segnent is preferably of the

sna riety. whic f 4 L
e phged Heogalt LSguPAR e Zophe MBI R ARG rod
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tgfl:)glltat actocrlsttlcs %f %hleoatnssem%?e 1% E%ogs le toedeer }urtga:ymode fications to the

abutting surfaces to provide additional features.

In accordance with a first aspect of the invention, there is provided an articulated device
for advancing a medical implant along a catheter, 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 refatively 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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WORBEYSHE be applied to force apart the jaws

30 slightly narrower than the external dianmeter of the
projections on the male part, so that a sli%ht force
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slots and all ow the proj ections to pass therethrough.
The slot wdth then w dens slightly beyond the sl ot
nmouth to WO 2005/ 037140 PCT/ GB2004/ 004385 5
accommopdat e the projections in a secure sliding fit.
Al t hough the segnent as a whole is relatively stiff,
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can be nmade where this ratio is increased to 5:1

al t hough manufacturing is | ess demandi ng and
Thd @ginbith hieypréferablyplevtebisiwhichiafowafor o desice pfviny dagthitp be

bet 1,5 1 d.3:.1. If ti [ t th
BEEE Byl opu o phgERTBGf et on L st renatt
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t t h ‘th ' i dt
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bet ween any . t adj acent segnents is defined as the
clongifcs ARATIER It %atP%{‘f&SF%Pé‘?“ﬁal axis of one segnent nakes
with the longitudinal axis of the adjoining segnent.

Thi s depends primarily on the nature of the hinge .
Lisihiibe AR WS P TR B ) S GgaNs thoigratsikicgi of Bpion

bét@ge,%gﬁgceﬁ@ggﬁ%et joint of the preferred enbodinent,
It epends on the relative sizes of the nmouth of the

socket and the external dianeter of the
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

adiacent 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 exfernal 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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degree of flexion is at | €ast 15 and preferably up to
25. 25 The segnent is designed to be easily
manuf actured and injection noulding is a convenient
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peheging. ages in assenbllng the deV|ce from groups of
segnents so that, for instance, the group of segnents
nearest the handl e provide |ess
The maximum degree of articulation between any two adjacent segments is defined as the

angle which the longitudinal axis of one segment makes with the longitudinal axis of the
adjoining segment. This depends primarily on the nature of the hinge connection between
the two segments, In the case of the ball and socket joint of the preferred embodiment, it
depends on the relative sizes of the 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 fo 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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flexibility than those at the tip. Thus the device may
be conprised of at |east two types of segne

WO&%’?P@T*Q of the first type_having different %ﬁbcézn&/{msss
fromthe segnents of 15 tﬁe second type. The walls of
the segnent are preferably slightly barrel-shaped so
that even under extrene degrees of flexion the
profile of the sheath over the segnments is snooth and
conti nuous. 20 An additional |unmen rmay be provided in
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npetlakéen the segmental device and the handl e conponents
at one end, and the segnental device and the inplant
at the second end. In either case, the end seg msntsf
Inisdrhe dnpligtiong et are adeniapestipasseal| e dhedsaice Fiomugroups o
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second aspect of the invention, there is provided a
Icit conprising a device as defined above and a
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An additional lumen may be provided in the form of a groove located off the central axis
of the segment. It will be apparent to the skilled person that additional grooves can be

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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as defined above. 10 In accordance with a fourth

‘W0§§@§§§Hﬁf t he invention there is provided aP@%d%ﬁ%ﬁmuﬁh

g a nedical inplant along a catheter
conprising providing a device as defined above having
an i nplant nounted on one end of the device, inserting
said end of the device into the catheter, and pushing

Redphanatinge a@@&s of thé bl s[d@Mbmewhith uﬁerfh'défhrﬁh ttw‘segmental device

preferred enbodi nents of the invention will now
rHe iR REEY Y BfidR Y @dtlwéer&rcsmb%wm%dmw o other

ohiHhtslank b %Ek@ﬁa@ﬁeﬁbxhﬁﬁk fetf@ment al retainer rod
conprising sinple, plane-faced 20 cylindrica

segnents; Figure 2 illustrates an inproved version of

Iﬁ'a n?c?ange v [ih WadcGhY atsB@ct ahut vBRichaGes iNAYBIRELRIt comprising a

ered to enable gr eat er degree of flexion to

cteai&e aplefied @hq:vmma xaedgw@ piplend appunieh ap gee erdpf therrgise.
occurring; 25 Figure 3 illustrates a segnent suitable
for a device in accordance with the invention; and
IEuagamiande with agtidasmst diile isegtientierof ptcrvedeti;apegrsm\fm ajdgvice

g@ ﬁ connected as they would be in a device in
Eﬁg 1GEREE Wi th the invention. 30 Turning first to
Figure 3, this illustrates a practical design of

egnent which_enpl oys, t eristic h [
I%iag‘tff@s““_t“’&ﬁa fcél?tg dt e\?\ﬁﬂf? IPWS'? %%ere adi |%ﬁ§l E‘T%\t!?eoé‘iltoﬁr es
dd@arcinsiitdic A\ R0 S0P AR RPCHMERANDKO 0i0kh385leviBe as defined
St s inecspi P 661 T o G s O deiy erehe S el 8P

device into the catheter, and pushing on the other end of the device,

A number of preferred embodiments of the invention will now be described with reference

to the drawings, in which:-

Figure 1 illustrates a basic segmental retainer rod comprising simple, plane-faced

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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outer sheath when fl exed. Segnent | conprises an

integral elongate el ement formed of a glass- .
Woé{’(ﬁ@ g/lﬁf’]enyl ene sul phide w,th a I ength of %HHB% &%%4383

approximately 10.5mm and a width at its w dest point
of approximately 6nm Segnent 1 has male part 2 and
femal e part 3 which neet at neck 4, and is configured

t? gue tt(l)']Qﬂox@ﬁiﬁicﬁ?ﬁ&g@tu@iﬁal%ﬂ@cﬁz@gEﬁﬁm) BROREESe Whidthness of the

an adj acent segnment. A 10 plurality
mﬁﬂsh@ﬂEngfkawitherefore be |inked end-to-end by
connecting corresponding nale and fenmale parts. In
particular, male part 2 conprises ball 5 having pair
Sefmbntgscofppises aeamtagrgl elaagae aletnpnt fotmeadet p ghess-reindercedi s

naI t
rRlHE g8 b 3 « Fe o Bl G R SRTE Mgt e pides
p@aitbfe}fpr@hmhﬁly]@ms.ubst anti al I y parallel to the
| ongi tudi nal axis of segnent 1. The nouth of each
slot 10 is slightly narrower than the wi dth of each

‘Seﬁﬁieﬁt | 0 nidapare Slifghdle pafrm which eedist herkile amiip bordituted so

iR Py Ao St TRl DA RO PO PL e st A
fihehieRetnatnts R GBreEObe ﬂrﬁked& Biehtovind @R somicttatdoyredpeydingimale

Its nmouth to accommbdate each lug 6 in a sliding fit.
and fesdde pithgs 6 of an adj acent segnent can be slotted
into slots 10 so as to seat ball 5 in socket 9 to
forma ball and socketjoint. 25 It will_ be a preC| t ed
Immatticﬁlémaée prat g coglwéesmaklémavm@pw efdrestpierhnedatpraly 2

QQJ i hx‘? %ogéda? f%qhesl%nﬁﬁldtrﬁl £:4id ofisBdrRent ©MPéRaIPBArE 3 has

ccor Is the outer surface of fenmale part
sackat frant 9 Biﬂnbp &l |an<kepeyi afslogsolfesupsiansialin paralied tofie anwma!
r vvaénlﬂof a catheter into which segnment 1 has
36%5 P#déFted, and it is for this reason that outer
wal I's 8 of fenale part 3 are 30 curved so as to

reor%llciyﬁg gﬁ@gﬁl(}é@) S 1g 59 gar];o Jer Eh%R lfl{etvl/iﬁgx otfg&hilw&rso Wak b slight
force needs to be applied to the lug 6 to force the jaws of each slot 10 to flex slightly and
move apatt to allow lug 6 to pass thercbetween. Each slot 10 then widens slightly beyond

its mouth to accommaodate 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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under extrene degrees of flexion. WO 2005/ 037140
PCT/ 04/ 004385 9 A lunen (not shown) is
wogrp%ﬂg% 't?’ ‘})’déjzlﬁ&/omsss

e | ongi tudi nal axi,s of the segnment a
to the centre, to all ow & gui de wire and surroundi ng
structures to pass therethrough. Two cut-out channels
7 are provided in the outer wall of fermale part 3 of

SRR r@ﬁot ki) @r@\h&éavxkfng&hetxBﬁgiwai%ameoaffﬂieersegMbrd@t W IR to

or simlar structures urnin ure 4

thechenies danplloseg aefe wirg andre QIS SHETAL Rrsnheis e ed
state with 1lugs 6 of segnent 12 fully inserted into
slots 10 of segnent 1 and ball 5 of segnent 12 (not
Torvowhpuimbaitiel Tiare plotiet indhegtutes agheh femalg prst 3 @ﬁﬁ@gmsnt 119

Aibw TP Gic208ed SO THAYE Snflal ikl Wi dth of neck 4

I'ess nternal ~ di aneter of the nmouth of
socket jOi nt 9 and thus there is suffici ent space for

TRAPER,Faf? BerRataligy SRdhs F 1 BuRkn hiaopitRdSate wih
16@93@%&0111@:1&&121 fullgéxg;mdtmtbziotd lrﬁ) ﬁls%m@t Aﬁnctwlrfewﬁssgmenaﬁa (not
2 are shown [ ed state, with 15

Sﬁ%‘@ﬁe‘ﬁ?tﬂglﬁ‘ SB@?"“ Esggrgrf (% S@%ﬁnﬁt 15 degrees so that

t he outer surface of neck 4 of segnment 12 abuts lip

11 of segnent. 1. ween, 15 a 0.se it s

Tt eaeatpa iedisduinat e BT BSOK + s’ e e At

tﬁé"mbﬁﬁ ok gRatioiafo, %ﬁ@thﬁﬁh&‘r@‘iﬁl’fﬂd’ﬁn@ spﬂﬁb 330 ségﬁ&nd‘@s/tb@ﬁaﬂe&bout
be i nserted nedi cal n‘g\s i.S nmount ed o1 d

tbm@{nb@fdtSé@grﬁéh?rebwliowwg#él&g"ﬁ%Og}ﬂi Gigtiog befsregr sqggent 1 an

s'é%ﬁ@rh:“i@ H‘ﬁg\hrg@l RBhent addne RNgho@h i hRIrdQY @e&emt&t& akith

lant, a nodified segnent havi ng_han

SompA BTng FSHARKON! I5FHATS ISR {15 RSP EOPEct 6 of e
Sg%gérﬁqzlga&gh%pme L&ehongitudinal  axis (to advance

rough the catheter) and to rotate the
deV|ce about its longitudinal axis so as to apply

Q5 b ALy [ OG0 lsAk 1A of FBLAH FigHaDikALRbaN

depending on the length of the catheter into which the device is to be inserted. A medical
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 (fo 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




25 can be applied along the,l ength of the device
because of the |ack of play between lugs 6 T
WOZHSIP7Ullj acent segments. | f order to inplant $§g§c§4§mﬁ%“8°
graft, for exanple, in vivo, the stent graft is
nmounted on the end of a device according to the
invention and is then inserted into an outer sheath
E;Q %uﬁgd’ﬁ&ﬂ?@aél&&a'rds Wlhﬁh@?;t@rﬁtgragtr el Hehl 1&&31&1&:&1651 €8 Ghv@ﬁt:ve
e outer sheath distal fromthe op erator ﬁ
@n@at Fhasonsramann pas4a Rat e SUaTbE HOMAIOE %a%CH@er% y fotating
tﬁﬁganglcca@t ehe b hD3&Nide MdrBRr, El‘b@suré’ﬁﬁaﬁbﬂ RI'thd §iL&h nWﬂrﬁﬂ to
end of the outer sheath is at_ the required
demrioly diret stesit greft dpgrenone o EBIESTion Of (e e igs Hovpnbies anior pr
[ t
R L P e e
ieppémattont godin iredsd.l y rotate the stent graft so as to
place it accurately by rotating the handle at the end
of the device. Mrreover, pressure applied to the
sheath in order to deploy the stent graft does not
cause conpression of the device, in contrast to prior
art 5 devices. Thus the device according to the
i nvention can be successfully enployed to inplant
stent grafts in vivo. WO 2005/ 037140 PCT/ G82004/ 004385
1'i AVMENDED CLAIMS [received by the Internationa
Bureau on 18 January 2005 (18.01.05); original clains
1-16 repl aced by anended clains 1 - 15 (2 pages)] 1.
An articul ated device for advanci ng a nedi cal inplant
along a catheter, the device conprising a plurality
of segnments arranged one after the other in Iine, each
segnent bei ng hingeably connected to a single adjacent
segnent if it is at the end of the line and otherw se
to two adjacent segnents, whereby a medical inplant




nmounted at one end of the device can be advanced

t hrough a catheter by pushing on the other end of
WO 308840t he hi nged connectjons allowing the 3@%‘%‘30?%‘}‘“38’
follow a curved path thro‘@rgh t he cat heter,

_char acteri sed in that mE@mMﬁs det achabl e from

its adj acent segment(s ce as clained in
cl ai Z}&FIV\@@ Ghb ISR FRHTBAcAOMPLS SRSy TOLS (1801.05);

and t, e

able f Blgen ag é&\?\nﬁt hlét ﬁ?l{@mlygﬁﬁpgﬁcﬁéﬁg?a Iﬁlg% ag? ggg?%}@)}
segnment and the femal e part being able to enga \QA

t hé el astigyated dsvice A07 A WNEEE ﬁﬁn@@@ﬁﬁw{aﬂt aongze Qig\??%t ‘aée‘”“
cl ai %@phﬁn%éx E umlxéﬂ of"é@ﬁﬁ&ks"hr&ﬂﬁd%l& i Mel orlEe® MPhieS @§cha

pair o ns and the femal e part conprises

sl ot ségmenab@e@hmg@bmnm@}i &a single adjepentgegradnt édt g4t the end
cl al r [ dical implant
compr s SRR fro MELELAE, AR BBl o implan
socketounfed afombesnil ofthagdedtcaiambel ad\ﬁn@dyhrpw%l@ef@thq@r BY giging on

wher ts a f t

ok hRERT Py R b P M hab B R PR AR é‘?@“w :

QFSIQﬂnﬁEmeﬂnbmgbﬂehmananltted through t he deV|ce .
evice as glained in an

el s 8 o fork Gl & Saegmcm@

claimed in any preceding claim wherein each segnent

has a | unen E§55|ng t hrough its_ bod

| oRgi4 deNisras ciinyg nglit hat T g S5 a?%n? “B’?mfsd’rfﬂﬂe part and 2

subs t@lﬂglh %!ult )ﬁhg,allnhlg ?aﬂt 6f BdebR¥ntde R hble toMnzRretvaitAS Semale part of
t her rough device is 1n AMENDED

( ART|aGlagjag@y smeg@@@ theenels pobegIbio 4 g@g%eg@'_ﬁ t%g male part of

US€.,an adjacent segment.

3. A device as claimed in clalm 2, wherein the male part comprises a pair of

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

4. A device as claimed in claim 2 or 3, wherein the male part comprises a ball and the

 femnale part comprises a socket.

5. A device as claimed in any preceding claim, wherein the segments are formed from
" 2 materia] which is sufficiently stiff to allow a moment of at least 1 Newton mefre

to be transmitted through the device.

6. A device as claimed in any preceding claim which includes from 15 o 80

segments.
7. A device as claimed in any preceding claim, wherein each segment has a lumen

passing through its body along its longitudinal axis, so that the plurality of lumen

substantially align to allow a guide wire to pass therethrough when the device is in

AMENDED SHEET (ARTICLE 19)




8. A device as clained in any preceding claim wherein

each segnent has a channel in its outer wall ;
Wotzl%?’“?}f’l]‘gal ity of channels %tijt antially ali gryqsrgcéﬁ%ﬁa&%n&a

a guide wre to pass therethrough when the device is

in use. 9. A device as clained in any preceding claim

wherein the ratio of the length to the w dest

di aneter of each segnent is in the range 1:1 to 1:5.

10. AS@levice as clainmed in any preceding claim

wherein the maxi mum degree of articulation bet ween

the | ongitudi nal axis of one segnment

| orfgi 4 deniepes cluned inghy gﬁceﬁgﬁg&@gﬁtw%@%ﬁx s;:gom%wf hysgichannel in

15. %gf oufer L&Jaﬁ s&ﬁxgpﬁlé ﬁlhﬁﬂgﬁof dRMinER sﬁ%taﬁhﬁly"ﬁ‘ﬁdn tohlRRYa guide
preceding clai'm and inpl ant nounted on one

end oFire fogassdbaretbrouglpwhen the devs?§ iela®tred in claim 11
wherein the nmedical inplant is a vascular graft. 13.
Alcit as claimed in claim1l or 12 additionally

comprA devigs @ ctighédisryy pratdigeiaim, threlnt@égtmftth@f léﬁﬁh to the

devi | C% dgﬁ? dC| a%ﬁ 8{1 E%‘h se%gr\éxgqg mctiqéalla % Eoo1 .40. 15, A

net hod' ical 1 np an ong a catheter
conprising providing a device as clained in any of

R e B

cat hefrgsuiatdh Setheehihe hnoiuditeeaxiobhee seqmbnoindtthelodgividiral axis

AMENDED SHEET (ARTICLE 19
of an adjacent s(egmentcx;sLat least' 15°.

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

mounted on one end of the device.

12. A kit as claimed in claim 11 wherein the medical implant is a vascular graft.

13. A kit as claimed in claim 11 or 12 additionally comprising a delivery catheter.

14. A segment for a device as claimed in any of claims 1 to 10.

15. A method of advancing a medical implant along a catheter comprising providing a
device as claimed in any of claim 1 to 10 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.

AMENDED SHEET (ARTICLE 19)




