1 DEVICE AND METHOD FOR DELI VERY OF MEDI CAL DEVI CES TO A_CARDI AC VALVE
Field of the Invention This invention pertains in general to the

~field of medical devices. In particular the invention S{llmmm "ﬁﬂwmmmmm
positioning of catheters for the deliveyy of nedical
procedures, and nore specifically to the transvascul ar deli vgsy+of a

medi cal device to a cardi ac val ve. Background of the Tnvention The human
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10bl ood around t he human body every day. The ability to punp the blood is

facilitated by several heart val ves.which open and cl ose appropriately to
al | ow bl ood pasSgjtoftthe Ifnwgmoﬁ he heart. Heart val ve dysfunction through

nat ural defects .lgr t hrough t he increasin nci dence of heart di sease, often
requires the dys iﬁr‘ﬂi’?ﬁt'%@ﬁ”a\?&”\ﬂénecf@todhe fte%éémédjcal gevices. tnkpertlmiarrmalmveattorrent

modal i t9 esrela@b fbghé@@lh@liﬂg%atr%@é*éﬁtﬁ@dﬁﬁlvegfof Fn@cﬁcaY@v‘é?s tﬂ’eﬁﬂkgg [0, ghe valve

al together. Current medical techniques dre ai fromthe
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patient, to nore mnimally invasive catheter based procedures, which are

| ess traumatic, although nore conplicated procedures. Cat het er
based proceduresBaﬁlEg:annd@fﬂleémnestmm05| tioning of the catheter, used to

deliver for exa ment val ve, i pti mal p05|t|on i n
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turbul ence which the catheter has t0 overco Its p05|t|on
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Paugnt to T EREAIEREEh B Bl Pl g ifich a5 150 boyrmi pinamin s This i s a
cat het er vaompllwathdasrocaadurbme distal end a plurality of balloons, which can be
Inflated to st al&iagh t%rebasedepr&egdrési rgc?uirg ];)rett:isheeposiﬁoning of the catheter, used to deliver for
example the replacement valve, in an optimal position in relation to the cardiac valve to be treated.
20 Thisis especially important as misalignment has the potential to damage adjacent cardiac structures
leading to severe coronary complications. Placement of the catheter adjacent to a heart valve is
hampered by the fact that the heart continues to pump throughout the procedure, giving rise to
significant levels of turbulence which the catheter has to overcome to maintain its position.
Furthermore, clotting of the blood leading to emboli is a continuous threat, as pbtentially they can
25 lead to serious complications such as stroke.
In the US application 2009/0030510A1, it is disclosed that a significant obstacle to
replacement of an aortic valve is the accurate placement of the medical device to replace the aortic
valve. The solution taught to this problem is a temporary aortic valve (TAV) device. This is a catheter
which has at the distal end a plurality of balloons, which can be inflated to stabilize the position of the
30  TAV by applying pressure directly to the aortic walls of the patient. Further valve modulating tools can
be passed through the lumen of the TAV. Between the balloons, blood is allowed to pass, simulating

aortic valve function. This device is devised for the ablation and replacement of the aortic valve, with
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TAV by applyin ressure directly to the aortic walls of the patient.
Egrther ¥a|52 %Ddglgting tool s can be passed through the |lunen of the TAV.
Bet ween the ball oons, blood is allowed to pass, sinulating aortic valve
function. -This device is devised for the ablation and replacenment of the
aortic valve, with 2 the balloons of "the TAV fully inflated throughout
the procedure to facilitate | odgnent against the arterial walls. The
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for collecting b & rted in the ves US2003/ 0171803
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expan delivering fluids or instruments. Also in this prior art, a problem |s that the
device is not sufficiently stabilized for secure positioning. A filter is disclosed in the form of a hoop.
20 The frame of the hoop is placed in circumferential apposition with the vessel for collecting emboli
transported in the vessel. _
US2003/0171803 discloses a similar hoop shaped filter basket with frame of the hoop
placed in circumferential contact with the vessel wall.
US 2006/074484 A1 discloses a method and system for endovascular, endocardiac or
25 endoluminal approach to a patient's heart. It is disclosed an embolic protection device for placement
in the coronary sinuses. Guidewires terminate at the coronary sinuses and exit the patient at the
thoracotomy access site, and a new valve may be inserted in the antegrade direction along the
guidewires.
WO 2011/132080 A2 discloses a valvuloplasty catheter being introduced through a guide
30 catheter until a balloon element is positioned across the aortic valve. The distal end of the guide
catheter incorporates a tubular embolic filter element which is constrained in a collapsed
configuration by constraint provided by an over tube. It is also dlscloses another type of embolic
deflector mesh being applied to the upper aortic wall adjacent the aortic branches.




25endol um nal approach to a patient's heart. It is disclosed an enbolic
protection device for placenent in the coronary sinuses. CGuidewres
termnate at the coronary sinuses and exit the patient at the thoracotony
access site, and a new valve may be inserted in the antegrade direction
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alternative nedi cal devices and procedures

sheat h dur'ﬂﬁ@as%mi eibctwleesaanctémlpatmemmty vvoul d be advantageous, in
particular allow ng for increased cost-effectiveness, and/or patient
safety. 15Summary of the Invention Accor di ngly, enbodi nents of the
presents i nvent i dumoaef efithdlnyertiork to nitigate, alleviate or elininate one
or nore deficie CI e(? di st&%vant a%s or issues in the art, such as the

above-i denti fi ed LTy smbRdiments Qhe prasen! iRgntion Arefajablyrsesk toimitigate, alteviitacaal
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invention is an introducer sheath with an enbolic prot ec T O Uny hat
protects tHEYS BENheoaRERtiapdy pwyidings medical device and m&imodtaocodmrgrt@the eppehaedr i sk
for enbol i saent didigen f or exanpl e debris emanating fromthe treatnent of a
stenotic valve, while allow ng positioning of the sheath at the cardiac
val ve 2hd del i vdhe prgseot inveptiindsdn miwduaemeatne/nrearmrMMrotédﬂorﬂﬁﬂlthTat Mtectd he
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at the desdmapalingfier teitreatmentoss stérotic valve, villhtioivag pésﬁloﬁlﬁ’d AirRishddiat irae
position, cardiac valve and delivering of medical devices therethrough. In addition, the introducer sheath
overcomes the positional problems that current catheters face, by using a locking system which locks
25 the catheter to maintain it at the desired anatomical position. In addition to maintaining the position,
the invention is so devised so that interference with the blood flow is minimal.
According to a first aspect, a catheter device is provided for transvascular delivery of a medical
device to a cardiac valve region of a patient. The catheter device comprises an elongate sheath with
a lumen and a distal end for positioning at a heart valve, and a second channel that extends parallel
30 o, orin, said elongate sheath, an expandable embolic protection unit, such as a filter, wherein at |
least a portion of the expandable embolic protection unit is arranged to extend from an orifice of the
second channel, wherein the embolic protection unit is non-tubular, extendi'ng substantially planar in
the expanded state for covering ostia of the side branch vessels in the aortic arch.




the invention is so devised so that interference with the blood flowis
mnimal. According to a first aspect, a catheter device is provided for
transvascul ar delivery of a nedical device to a cardiac valve region of a
patient. The catheter device conprises gn elongate sheath with a |umen and
a distal end for positioning at a heart valve, and a second channel that
extends parallel 30to, or in, said elongate sheath, an expandabl e embolic
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These and other aspects, features and advantages of which embodiments of the invention
are capable of will be apparent and elucidated from the following description of embodiments of the
20 presentinvention, reference being made to the accompanying drawings, in which
Fig 1A is a schematic illustration of an elongate sheath connected to a hemostatic valve;
Fig 1B is a schematic illustration of an elongate member, with the radially expandable units
in the collapsed configuration;
Fig 2A is a schematic illustration of the distal end portion of the elongate member with the
25  radially expandable units in the collapsed configuration:
Fig 2B is a schematic illustration of the distal end portion of the elongate member with the
radially expandable units in the expanded configuration;
Fig 2C is a schematic illustration frontal view of the distal end portion of the elongate
member with the radially expandable units in the collapsed configuration;
30 Fig 2D is a schematic illustration frontal view of the distal end portion of the elongate
member with the radially expandable units in the expanded configuration;

Fig 3A, 3B, 3C, 3D are schematic illustrations of embodiments of the elongate sheath in the
flexible, unlocked configuration;




20present invention, reference being nade to the acconpanying draw ngs, in

whi ch Fig 1A is a schematic illustration of an elongate sheath
connected to a henostatic valve; Fig 1B is a schematic illustration of an
gl ongate nmenmber, with the radially expapdable units in the collapsed
configuration; Fig 2Ais a Schematic illustration of the distal

end portion of the elongate nenber with the 25radially expandable units in
the col | apsed cdif 3Egisia sdhematic illustration ofﬁe@rﬁ&e’o%nﬁv%ﬁ%ﬁtﬁ@&lb@gb sb%‘&ﬁﬁ #i on of
the distal end p ion of the elongate nenber with the ra expandabl e
units in tWEO g%g %ftf’ded configuration; Fig 2Cis a schematl of
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delivered transaxillary to a cardiac valve, where an e C pro ection
filter is 8 oyed, and the sheath is in a relaxed state; Fig 4Bis a

o the 10car di ad e v he o MMARIGTY B ER g h veT oD bLBRERUT Gt anci ng
out si de t hBcofpoepting a seaendes ameiéorslhlaanng the embolic protection filter;

Fig 4D is a schematic illustration of the elongate sheath delivered transaxillary to a cardiac

15  valve, and the sheath is in the locked configuration arranged relative to an aortic cardiac valve, and
the expandable units being withdrawn after positioning the sheath:

Fig 4E is a schematic illustration of the elongate sheath delivered transfemorally to a-
cardiac valve, where an embolic protection filter is deployed and the sheath in the locked
configuration;

20 Fig 4F is a schematic illustration of the elongate sheath delivered transaxillary to a cardiac
valve, and where the relaxed sheath is positioned in relation to the cardiac valve by expandable units
of the sheath;

Fig 4G is a schematic illustration of the elongate sheath delivered transaxillary to a cardiac
valve, and where an embolic protection filter is deployed over the vessels in the aortic arch via a

25  second channel of the sheath:

| Fig 4H is a schematic illustration of the elongate sheath delivered transfemorally to a
cardiac valve, and where an embolic protection filter is deployed over the vessels in the aortic arch
via a second channel of the sheath; and

Fig 5 is a flowchart for a method of implanting a medical device.

30

Description of embodiments - _

Specific embodiments of the invention will now be described with reference to the

accpmpanying drawings. This invention may, however, be embodied in many different forms and



Fig 40 is a schematic illustration of the cross sectional view of the
el ongate sheath incorporating a second channel for delivering the enmbolic
protection filter; Fig 4D is a schematic illustration of the

el ongate sheath delivered transaxillary to a cardiac 15valve, and the
sheath is in the | ocked configuration arranged relative to an aortic
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t he dr alw ng%A-B)4Fkie ammmiestaie (Seé Eig 3C®, bindey. @DEMEBHBwhen positioned in relation to the
cardiac valve 6 by the expandable units 5.

The elongate sheath 2 depicted in Fig 1A is designed to be deliverable transvascularly in
the relaxed state which facilitates optimal flexibility when transiting through the vasculature. When at
the desired anatomical location the elongate sheath 2 is able to transit from the relaxed state to the

20 locked state by activation of the locking members, when positioned in relation to the cardiac valve 6,
as seen in Fig 4D-E, by said expandable units 5, which facilitates optimal stabilization of the catheter
1 for subsequently affixing the medical device to the heart valve 6.
Fig. 4A shows the elongate sheath inserted in its relaxed shape. Fig. 4B shows the radially
expandable units 5 in their expanded configuration, i.e. outside the elongate sheath 2, which
25  positions the elongate sheath 2 centrally over the valve 6. The expandable units 5 expandfout of the
elongate member 4, which extends beyond the distal end of the sheath 2. Thereafter the elongate
sheath 2 is brought to its locked state by locking members, and the elongate member 4 is retractable
from the lumen of the elongate sheath 2 together with the plurality of radially expandable units 5
when collapsed, as seen in Figs. 4D-E. The sheath 2 is now positioned and stabilized over the valve
30 6. This overcomes the problems in prior art with insufficient stabilization and lack of accurate
positioning. Merely providing an expandable catheter could not provide stabilization as with the
- locking members of the sheath 2. Expandable catheters have another purpose, which is providing an’

accessible lumen or dilating septum punctures. Further, expandable members of previous catheters



In an enbodi ment of the invention according to Fig 1A, a catheter device 1
for transvascul ar delivery of a nedical device to a cardiac valve region 6
(see e.y. Fig. 4D) of a patient is shown. The catheter device conprlses an
el ongate sheath 2 with a lunen and a distal end 3. In addition in Fig 1B an
el ongate nmenber 4 is provided with a distal end portion 9 conprising a
plurality 10of radially expandable units 5. The end portion 9 may i ncl ude
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of sheat h fighctidd283n anchor to the sheath because it prevents movement of the sheath 2 in the aortic arch
due to the second channel 7, from which the embolic protectlon unit expands, is fixed to the sheath.
The delivery unit 13 for the embolic protection unit 8 has sufﬁment rigidity to allow an anchoring
function for the sheath 2. The embolic protection unit 8 provides stabilization and anchoring of the
30  sheath 2irrespectively whether the sheath 2 is in a relaxed state or in a locked state. Further, The
embolic protection unit 8 provides stabilization and anchoring of the sheath 2 irrespectively whether

expandable units 5 are used. Hence, it Is not essential for the sheath 2 to have the locking members, -




returning to the unexpanded state, e.g. by deflating balloons of the
expandabl e units 5, a delivery of a nedical device through the catheter

| umen may be nade without the need to retract the expandable 10units 5.
The expandabl e units provide for a defined positioning of the distal en of
the catheter sheath 2 in an anatomical structure, like a blood vessel, an
atriumor cardiac chanber, relative a cardiac valve. This allows for a
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second channel 7, fromwhi'ch the enbolic protection unit expands, is fixed
to the sheath. TR&! epsfiguatipns shiewnin Figs. 4418, 4, therkide Vesselsritarmatifeativeluni t 8 has
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further bebm\otpass itorfasten i@ 4D is a schematic illustration of the elongate
sheat h_del i vered transaxillary to a cardiac valve, here the aortic val ve 6.
The enddlic protleembasinents) sush asiiuskatettip Figyadi, a cathetet heavinp @aédand®chiasnel N t he
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This channel 7 allows for the delivery of further units for example an embolic protection device 8 or
liquids to aid the procedure to place the medical device, when the lumen of the elongate sheath 2 is
used for the elongate member 4 or medical device.

25 The second channel 7 may be an integral part on the inside or outside of the elongate
sheath 2. This has the advantage of being relatively cheap to manufacture by an extrusion method.
In Figs 4A-H, an expandable embolic filter 8 embodiment is depicted. The embolic
protection or filter device 8 may be extended before extending the aforementioned expandable units
5. This potentially enhances patient safety by capturing any emboli such as plaque debris produced
30  from the treatment of a stenotic valve, and thus reduces the chance for serious complications such as
stroke. In these figures at least a portion of the expandable embolic filter 8 extends from the orifice of
the side channel 7 through which the embolic filter 8 is paésed. Thé embolic filter may be of the type -
as disclosed in WO 2010/026240, which is incorporated herein in its entirety for all purposes. The



Fig 4E is a schematic illustration of the el ongate sheath delivered
transfenorally to a cardiac val ve, where an enbolic protection filter is
depl oyed and the sheath in the | ocked configuration. In Figs. 4D and 4E,

t he expandabl e units 5 are not shown, asjthey are either retracted from
10t he sheath, or returned to their |ow profile unexpanded/col | apsed
configuration in the sheath. In Fig. 4GH the enbolic protection filter 8
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the bl ood siththasheali 2mid thedetieansinit, 13 twie efficiently protecting the carotid arteries from
embolies, when carrying out the intervention. Blood flow is kept open efficiently by such compact
device. The term “off centre” used in the context of the present application means eccentric, or not
25  armanged or located in a center. The center is e.g. a center of a circular unit, a focal point of an
elliptical unit, a point on a center line, such as a longitudinal center line of an elongated unit, etc. A
periphery of a unit is located “off centre” as it is arranged at a distance in relation to a center of the
unit.
The elongate member 4 may be comprised of three balloons positioned radially equidistant
30 around the longitudinal axis (See Fig 2C and D). Fewer or more balloons are possible, as well as |
alternative expansion units such as expandable mechanical levers, or swellable unité for example
retractable sponges. The expansion units 5 allow for optimal positioning of the elongate sheath 2 in

relation to the aforementioned cardiac valve 6. The multiple balloon expansion unit can be expanded




5 aortic arch is kept open for unrestricted navigation of the sheath 2.

Hoop shaped baskets in previous devices scrapes against the vessel wall and
bl ocks a substantial portion of the navigational space in the aortic arch.

Extending "planar™ in this context neanf that the thickness of the device
is substantially smal | er than the |ongitudi nal extension thereof. Moreover,
“planar” means such di mensions 10perpendi cular to the |ongitudinal
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In"a specific embodiment, the elongate may be expanded when in locked configuration,
Releasing of locking units when the elongate sheath 2 is in an expanded state locks the elongate
25 sheath 2in the expanded state and thus retains the optimal position for medical device positioning
through the procedure.
The locked elongate sheath 2 may be used in medical procedures to delivery of a medical
device to the cardiac valve 6, which could include an artificial heart valve prosthesis, an annuloplasty
device or leaflet clips.
30 The elongate sheath 2 maybe a constituent of a medical system devised for
transvascularly delivering a medical device to a cardiac valve 6 of a patient. The method as depicted
.in Fig 5 initially comprises 100 minimally invasively either transfemorally (See Fig 4E) or transaxillary

(See Fig 4D) introducing a catheter 1 comprising an elongate sheath 2 with a lumen in a relaxed state



S5lumen to a length equal to the distance between the distal end 9 and the
second proximal marker 10. In this enbodi nent proxinmal markers 10 and 11
are used to guide the positional orientation of the distal end portion 9
and thus provide for optinal alignnentjgi t he expandable units 5 with the
portion of the elongate sheath 2 to be panded. This facilitates safe
positioning at the desired valve region. In a further enbodi nent the
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thus retains b op “for nedical device positioning through

t he prigcedure. The embohcﬂ'rbt%ctlo@ﬁﬁﬂleﬁ sﬁdv@hﬂ@ﬁ@@ﬁﬂeﬁ\éﬁh% Hé%véﬁ@e&b%?&tme” medi cal
procedures to |I\/ﬁ% a nmedical device to the cardiac valve 6, which

coul d i ncl FERIERANGR!; Ihithis mannefeside vegsels\aee Rﬁ‘?t@}‘éﬁtdﬁ@@l@bOI&maﬁﬁ'ﬁluW@leSa@b&S devi ce
or leaflet clipsmefthhRvied @ﬂ%\fd Be éﬁ]ﬁ‘e?\%dhhrgu Gméh FRBBL gléﬁﬂéaté){heﬁgge di cal

system devi sed for transvascul arl i ver a nedi cal cardi ac
val ve 6 oftoifepaar @iye 6. wehﬁwmn@wltﬂm S:patetbremsldﬁ| Bjocd flowint theallimgn amnmrl ses

100 mini r See Fl g 4E) or

transaxi | mlatgé %Cufgg%%‘g\ﬁé %?tbé lggt%%u@ﬁﬁ)&%weg%%%g @F rjts @ onprising an el ongat e
sheat P2 wi t h a Theimedical devae mey faxiestarst &t e cardidc valve eephihe répiicbragit 8evicascul ar
system Step 11 |l ves the distal e ai.d el ongate sheath 2 being
navi gated thr ou(g?/weﬁ ﬁ’% nggﬁl&@ﬁ?ﬁ '%‘ff’é‘feé% r[e%aﬁerpg hai)@t'tgéae%b&?%? gumBeve, Fig.
4A. The nestdngate siieaihi2 tb the retared st d2thowibd YeorR& (stBS140) \th%’éﬁtbé@ﬁ r4wth a

di stal end rti,on 9 co ing a plurality of radi al 'y expandable units 5,
bei ng i nse‘?’ﬁgraw?lﬁﬂae elppga e&hﬁ@ﬁh %’f‘ theprlaxed 8(‘1@&’9'@ thervaspulature of the @atisooon it is

Sadvanced (N oudhe bR eeash R8RS iPFib 4hheme) teliBfaclthid? br drgFné! onoat e
ea
S 25 releagse of the locking members.

Locking of the elongate sheath 2 in the locked state (Fig 3B-D) comprises releasing the
locking members for controllably locking the elongate sheath 2 when positioned in relation to the
cardiac valve 6 by the expandable units 5. This serves to retain the optimal position for delivery of the
medical device during the procedure.

30 To ensure the optimal positioning of the elongate member 4 when it is inserted into the
elongate sheath 2, the elongate member 4 is inserted to a length which is equal to the distance

between the distal end and the second proximal marker 10 of the elongate member 4. Primarily the




Al ternatively, expandable units 5 of the sheath may be expanded at this
stage (w thout introducing an elongate nenber 4 into the sheath, Fig. 4F.
Wher eupon step 130 is initiated which involves the plurality of radially
expandabl e units 5, being radially expanged to tenmporarily position in
relation to the cardiac valve 6 the el ohgat e sheath 2, (See Fig 4B and F).
10Fol I owi ng positioning, the |ocking nenbers of the cat heter are rel eased
to maintai relohdjmShbélﬁlgﬁﬁll%e%&%ﬂyfbogtldngd lﬁréléﬁ&tﬁ%e%%ﬁfa@v 6ewmg?}479(),ll e 6P 150 of
t he system can q&p@en be perfornmed whereb e expanda e uni gaare t hen
retracted SRUY FRAVERY OJingdpedicatdatiesy alipoygs o tH0aio0aRT-bentamauitksldolbeelesiotie t he

el ongat e sheat htpg, dabl e of a
sheath 2 are brougnple',tacgas%ﬁé&i Epnrﬁérﬁ;ﬁ%ﬁ@fg&t}{%}#we&} J?g g{%@eaqa %er%HB(F@B?h
prot ect i on P@rH¢uar sadiadusive 6; whidhiingtyde the\adﬂ,lc amd ynittaheatvedost a@dneansﬁml delvéry efithd he

rsrgfgp:ﬂalshagrﬁg.tan aeV|cg’&bﬁ1@ba?dlmmgé tgf%&“r‘aca &5 d%\\)\{eg/ré?lgéﬁg &,&w éﬁg%@”gg' Ic

t hr ough t héimen aihe logked blengatecskesth zmmgma)ebesmatflme%loh%tééfh@ath%nﬁ aval ve 6.
This deliv wi t h ci sion | ood flow in the [unmen
around t he o158 ‘i’?%ég%hgﬁ%ﬁ' H‘“’“’B"fin SHE% W%@L‘%V'F Venpem thaelengpta skrath 2R prithdi bl e
units 5. 2@Tked statediaosils tockeidirelaxetrattefnbich faBiRbBNERaRed iétr&@hbr%f% eYoﬂgéf@sHeﬁF?a' ror
repl acenent, devi ce.. When the nedical device is delivere ease of
the | ocking menbers to return the elongate sheath 2 to the rel axed state
can now be perf orp@esledentifRntcAPX f the

el ongat e sgeath 2 |ﬁethe! rgl axeswgﬁg‘%sg ?ggﬁﬁ?ﬁ%@%@e tagb%lgﬁg\%?bogwgntﬁatl ent.

The enbol i EOWFV8H elberiegRodiments than tahahare deacribedyare equaliyiossitieywithin theegcopeadf e pr i or

fter t
o ongat e shoata SRRt safs AR do TS Sl gpanvg prsv LUl fessi®ay e
| ocki ng nethﬁéwgwtlﬁmﬁhe;@ﬁaremrelammsynd m:plsnftge Ihh'eatlc&nlmgab@ntﬁrfwﬁd?he? when

posi tioned, c, valve 6 e expandabl e units 5.
This ser vesdn?)or{aﬁgen?l a{flafr?]ﬂw[o%e de%%ﬁ?qii ??g‘ﬁfef ?‘B\hbefQ??'“ ‘;?Wé‘?ﬁife"dﬁ othersardiagli cal
devi cel®ur amqtpnﬂdm&stmctmeeﬂum Hustr36d Me@ibs Uéved Mvé?é&thrﬁ@dh trﬁéoc%{h[efepgh'eg'tg maj pd e
el ongat e nenbe is inserted into the el ongate sheath H?]

el ongat e n%%%ﬁd'cﬁl dre\gcenﬂ b%qie[h@gedttg thg cardiayvalve issue T he scopejeffie inventionds alyst ance

bet ween t himifdt 6y b asRAdcapdiehttRingecond proxi mal marker 10 of the el ongate
menber 4. Primarily the 12 elongate sheath 2 will be centrally positioned
inrelation to the cardiac valve 6, which facilitates optinal delivery of

t he medi cal device, although other positions off-center could al so be
desirabl e. - The nedical systemis primarily used for the delivery of a
medi cal device to be affixed to the particular cardi ac valve 6, which
include the aortic and mtral valves of a patient. After delivery of the
5nedi cal device to the cardiac valve 6, the nedical device delivery system
is wthdrawn through the




| umen of the | ocked el ongate sheath 2, which may be aided if the el ongate
sheath 2 is in an expanded state. After renoval of the nedical device
delivery system the elongate sheath 2 in said | ocked state transits to
said rel axed state which facilitates enﬁgnced retraction of the elongate

- sheath 2. 1 OThe present invention has been descri bed above wth reference
to specific enbodi nents. However, other enbodi nents than the above
described are equally possible wthin ghgyscope of the invention, Different
nmet hod steps than those descri bed above, nmay be provided within the scope
of the invention. The different features and steps of the invention may be

conbi ned ‘in othen co C at het er may be

positioned and | oc kegie?tﬂ&%rtdﬁﬂ% f%rg@%vg%ﬂlﬁgdaeﬂ%ﬁ oﬂa E“g‘?caéqer"lié Edt ey

i | | ust r at edegionip eatientdsaid cathstertisviceseompdsiighr ough t he cat heter sheath may be

any mediccal devi t ardi ac.val v ssue. The scope

of the inventi On%ﬁelb@;ﬁf%esh%‘ﬁ{ Wltﬁ%ﬁrgv q%ﬂgg'éﬁgeé]ﬂ L oS 8’?'@'?5 i‘?%ﬁ Valve.and 3 o Al VB

1. A catheter dewisemnd chanrlelf that&ytaﬁdsmla@nel tdﬁd)rlmleéld’el ga@sl@ﬂi cal devi CGSt 0a
evi ce conprising 5an

cardi ac val ve reap n oJ I ﬁ—&ﬁ' sai d c the}

el ongat e sheath W Ewaapl§ °'8Hr898t'°8|“§' éﬁél itep, wheyeia it lpasha pritiogof @idhear t
val ve, and eapameabiershbolivapnsiedtiort inals aﬁ&ﬁg@ﬂdﬁext@ﬁd At & orfi@ of S4id éé&@nd%ﬁén‘ﬂ iel ongat e
sheat h, andabl e enbolic protection unit, such as a ?I lter,

wher ei n at vyhgrggtsaﬂ eﬁ‘ﬁ‘ﬁ‘? Pgigction uaibis m@%%&&@n@géh’@ﬁﬁﬁntlaﬂy plarsr écsaid expandedt | s
arranged t%ta@%ﬁ;@@bnﬁé@s‘ﬁh@ﬂhé’sﬁde@réﬁ@h sse?s% ﬁe%ﬁ?g@é?& %ﬁ%&@?&q M&ﬁ%ﬁ%tfc& a| d

embolic protection unit is non-tu ext endi ng’su
sai d expandB8lis nanged e Sfaélﬁze@é'détsia}"@d @é&aidasheﬂ’ch Whee said erebdiic protettion esisel s i n t he

aortic archynnher gt protection unit is arranged to stabilize
sai d distal F()and o? ('Ss}ast;a:@%% Reat gAn\?\Aﬁlen said enbolic protection unit is

expanded out of said second channel. 2. The catheter device
according to claim 1 a deljvery, unit connectable to 15 said
enbol i ¢ protecti (b)n uni c%@?ter e(‘f'B%?F@?fg'F%h EB‘%/ h€oOmRABIRg @ Aglivars it cerneetatie oon
poi nt 1§ arseidembaic phfectivenhit # aatnnkéien @quwefém%i@fc@r%bt@ﬁ‘péh'ﬂ'lstan% Rofhat said
delivery unit conaﬁctable off-center to said enbolic protection unit.

3. The cat ﬁ%’it@@?ﬂﬂ%ﬁ”  Breleon Hhguehasal ﬁellzewm@nmﬁcgab@ﬁemuqamd
prot ecti on embblic piotectioh ud@anchor to sai d sheath when in an expanded state.
4. The catheter device according to any of clains 1-3, conprising a
plurality of expandable units being arranged for terrporarl 'y positioning

sai d el ongate shgat hTHe’?:a{h@lEraoteMQé‘acE&dlﬁffo%a?ﬁa{ $h&gn L3k embo\f\hprotecnon it is” g(npanded

state; and
20 anchor to said sheath when in an expanded state.

4. The catheter device according to any of claims 1-3, comprising a plurality of
expandable units being arranged for temporarily positioning said elongate sheath in relation to said
cardiac valve when in an expanded state; and

25 wherein said elongate sheath comprises releasable locking members for controllably
locking said elongate sheath in a shape at least partly along its length from a relaxed state to a

locked state when positioned in relation to said cardiac valve by said expandable units in order to
stabilize said elongate sheath.

30 5. The catheter device according to claim 4, comprising an elongate member with a

distal end port_ion comprising said plurality of radially expandable units, wherein said elongate
member is retractably insertable into said lumen. -



25wherein said el ongate sheath conprises rel easabl e | ocking nenbers for
controll ably | ocking said el ongate sheath in a shape at |east partly al ong
its length froma relaxed state to a | ogcked state when positioned in
relation to said cardiac valve by said pandabl e units in order to
stabilize said el ongate sheath. 305. The catheter device according to claim
- 4, conprising an elongate nenber with a distal end portion conprisi ng sai d
plurality of radieal | YhesamaReldh t. r
retractabl y insertable into sa!cﬁoﬂynq%ndwwmélmsa?oaél&g%%%' thee?%fé
of claim 4 GARYasculatiya said felased stptefoirageiting fromeaid relaxed slaté tovsaid dtokedl state when
t r ansvasculRsiliohed I om . sa rel axed
state to sapl@d lociﬂeréeﬂigﬁgsgihmﬁr@ b ﬁiv@tbf ?%dr:%agr{dﬁﬂ?!é td“%wﬁ%r%n §aé‘3 "9&Pdi ac
val ve by sﬂ@béwﬁ@ﬁéﬁiﬂl%‘rmatdéum&imembemth|sa1d plarialily efIrautelpé @amiabib erits when

retract abl wi th said radial |y

ex panda%l eeclcj)lnalrp%l:'lsa1 '\%ﬂéaﬂj éédﬂ@??zﬁgé’tggé Hq Iggked and,when 57 glprégaLer{g%gbﬁr i Estraged. %ﬁi‘ked
and, when demed isdcoesgibledor naidrsivery of seignedicdl @slice ®aiall chidRB MaleSegishcessi bl e for
sai d delivery of said nedical device to said cardiac val ve region.

7. The catheter device of any clainms 1-6, wherein said second channel is

affi xed or int egVaI Vit datheter deliee @flahﬁcflauﬁﬂB'vﬂ\@reihfsalﬁ%ééénf&%ﬁi%%% iRdagpt s or
hannel is affixed 10on or integral wth t e inside

wher ei n Sa'rﬂ )

portion of "CEHYW 5%1?‘@9@%%&%33” elongate shegith; qriydersiatshid senondiehannebis effixed! ai m 4,
wher ei nosaiofl oﬂht‘d@r@lMﬂhhle&dé@&hﬁdf¥a@éﬁ&§9@§@aﬁu units conprises expandabl e
bal | oons, preferably three balloons po Itioned radially equidistant around
a | ongi tudinal axis of said el ongate sheath. 15 9. The cat heter
devi ce of cl ai nsg4, radi ally. expandabl e units
conpri ses expandgbl e%ﬁgﬁrl 0%2' éj?fgll\?@{@%%% g%?'ﬁ"ﬁ'ﬁwf%’mﬁ\f pa@a@?\”’ﬁ%
sponges, r éPTRitsestybendabie balleens chraféretsy three BAlbéhs Fbstioned faeikigequl@tirt ero@fd a1 ai m 5,
wher ei n sai tractably inserted into said el ongate

sheath' s | lcﬁgﬂéﬂd{ﬂ@%%ﬁ {éﬁﬁ@a&%ﬁatﬁo t he di stance between the distal end and

deV|ce

a proxifal marker. 11. The catheter device of clains 1-10, wherein
sai d el ongate shgath corr(;an ses 25r adi opaque fiduci al markers. 12.
The catheter device DF Cgelprfesce Q)(ﬁ'é%l“nwr?aq"tﬁaldmhh@ff@élﬁlfy@manéabda witsrpr i sed

in the |1 stomrises sxpadatid mbdhghical YRS 8PMNeRableBh NG RN a®dpofhel JERRAbIA RidBGhani sm
sheath.

20 10.  The catheter device of claim 5, wherein said elongate member is retractably inserted

into said elongate sheath's lumen to a length equal to the distance between the distal end and a
proximal marker.

11, The catheter device of claims 1-10, wherein said elongate sheath comprises
25  radiopaque fiducial markers.

12.  The catheter device of claim 4, wherein said locking members are comprised in the
list of a draw string, releasable latches, or a squeezing mechanism.

30 13. The catheter device of any of claims 1-12, wherein said medical device is an artificial
replacement valve or a valve repair device, such as an annuloplasty implant.



3013. The catheter device of any of clains 1-12, wherein said nedical
‘device is an artificial replacenent valve or a valve repair device, such as

an annul opl asty inplant. 15 14. The cat heter device of any of
clainms 1-13, wherein said cardiac val veé'ls an aortic valve of said patient;
or a mtral valve of said patient. 15. A kit of a catheter device

of any of clains 1-14 and a nedical device for a cardiac val ve.
14. The catheter device of any of claims 1-13, wherein said cardiac valve is an aortic valve
of said patient; or a mitral valve of said patient.

15. A kit of a catheter device of any of claims 1-14 and a medical device for a cardiac valve.



