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

field of medical devices. In particular the invention 5 he
= positioning of catheters for the delivery of nedical deﬁﬁl wmm“mi “Me
procedures, and nore specifically to the transvascul ar

medi cal device to a cardiac val ve. Background of the |nventi'sf 9’11he human
heart is aDEVICEANDNEIHUODFORDEAVERY @5HMEDICADIDEVICES TONPARDAC VIARYE e vol une of
10bl ood around the 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 passgga of the iyektidnhe heart. Heart val ve dysfunction through

nat ural defects or through the increasi nq i nci dence of heart disease, often
requires the dysfisieeniazertangingenera tnbe figldefmegical dpviass.dmeartiealarhg ineeatiore nt

modal i t 5 es rddsdith @ﬁlh&é’f'catﬁ'éférb‘ﬁﬁ fie Héhv&i of%@méﬂgla\)fé:es gﬁd th&ERbAalrag a{JJ‘e val ve

altogether. Current nedical techniques are aine novi ng away fromthe
maj or open maaeép@mf@allyg:ethg/tr@swmd@lvew\hﬁamhedlcel dedieeyio a cardiamvalve. f or t he
patient, to nore mnimally invasive catheter based procedures, which are

| ess traumatl c, although nore conplicated procedures. Cat het er based
procedur es reqmBa&kanoendsféh@bsentlpmm ng of the catheter, used to deliver for

exanpl e the repl opti mal ation to the
cardi ac val ve toﬂ%ﬁwﬂﬁ%ﬁa@g aer% ’P%SC?'%V Oéqéﬁ'é%ﬁpgnsl's%f f?rrPﬂ@P'P%%Er 95 Yol i gnment
has theo polbbort araind the hdraa'algﬁy aw&mgz mhe alslityto pemBthe bIeddUs Rilithtedsli Jagersl BegEVEr €
coronary co t he cat heter ad{mcent to a heart valve

i s hamper edeqp wﬁa}éoqeaégd qlwglapqr?,cglatﬁgéorqllowglﬂqq R3Sege heuLiRenea RagNeYR t he

procedur e, dgsftiion thidugendt@aizie@ets bi thraigh tH&Nd?éa§1nc€ﬁ1c@éﬁ6@M'h@é?ﬁﬁse‘é§y Gitent he
catheter has to overcone to maintain its position. Furthernore, clotting of

the bl ood eSSy dygunstiasel valve t bg treded; wrtfufbwam tieaiment madalifirstoeing machanical hey can
2 5lead to r
&gsg ddé?wyéf {ROBRL bﬁ@ﬁlédﬂﬁﬁ%&)ﬁlﬁ%gﬁgsﬁr C%ﬁgrat medical techr{gtflﬁeé 5 aln

application 0030510A1 ed t a si can dfaacl eto
r epl acéhentmoghg aay fom ﬂhectnambpm hieart surgeryapoaseduse, ehiph laaem’ea\.tmatxf fotthepamm teal

device to a I r | v The sol.uti t.aught roblemis
a tenporary%%orﬁéﬁﬁ?:lfym%@% %ng\ﬂt%a ﬁr%gdurelshyv@éh QSSt@P'ﬂaFe?MRWFEW as at the
di st al end cemplitatedaracequresf bal | oons, which can be inflated to stabilize the
position of the ssure directly to the aortic walls of
t he patient. Fure%@e;[ géﬁeégr%%%/ﬂsé%ﬂ%d’r?%lpgs't@a'ﬁg pehesatbeten used iatri¥er fore | unen
of the TAVexdiglewResplidememabive opﬁ?ﬁél’ﬁéiltlbﬁm?éléti@ﬂ"%dhécﬂrd%%&ve 8 bekéadd ng
aortic valve function. This device is devised for the ablation and

r epl acéRent’higis egpeglalg[dm@qn@nt@gm;sgl;gnmpmtmas 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 potentially 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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2:the balloons of the TAV fully inflated throughout the procedure to
*facilitate | odgnent against the arterial walls. The balloons are inflated
t hroughout the entire nedical procedure. As the ball oons hanper. bl oodf| ow
- by restricting the available cross section for blood flow of the aortic

| umen, potentially 5 |eading to | eading a nunber of undesired issues. For
i nstance, deliverable blood volunme during the procedure may be reduced
havi ng potenti al thdiaﬂcmnsafmaaemvdmb]mméd)mmmutpmpirwadiure Blfatithtelodgmentragaimsahe

i ncrease upstrear%r he (estrlctlon created by the inflated balloons. The
bal | oons nay di sf 5% @ the longer time they are inflated in the aortic

lunen, e.g. due to th&hé bsReaRMiOPEb USRI EreRRIcEIQRIBRJURESASRE ballé&\é@amper
2006/ 029370 and US 2009/ 0287182 di scl oses expandabl e transl um nal sheat hs

The distal end ofloogiow by Frstiictngitne avaiiable epssesaction fof bleodsfiow gt the gasiiglumen, potentially
cross-sectional |eam5hﬂwd%la%msaﬂ6f uaeesﬁghf.ééaeé%@@mstatn@é Qélﬂé?aﬁlé‘lﬁoo%tvfﬂhrﬁé dlﬁrﬁe&@m

into the left atrium The distal end he sheath I's expanded using a
radi al di al at or, Presegiie mahe, redU@eddlawnaMentmélrm@n%equencesf@r the petiend Bigod preesutetmadyal

septum A probl e%éerﬁ#}%aggﬁg cSMiof GreoktSd lﬂl%e intatel! b§I|o§ﬁ7st ll't%g% q%pé i %ﬁfatg"’(he

secure positioning a expansion’i s pure e hole
to heal nore conipigettsieyheysredpfiatsd mdhe rtclunten rgp dud tarthgenchaak&d bfood pnessluse upsteeam.
US2005/ 0085842 dh %hoses an expandabl e gui de sheath. The sheath is advanced
into a blood vessélin a contracted condition, expanded to an enl arged

condi tion tomiefl ne aWQupe86/02981e areids8izg9/0287t82 dlsﬁlo§69[]expiaﬂdidrt])}eergh§ngnlrfdl $HedltEs. The
i nstrunents. riar art mis that the deyice.is not
sufficiently st a ?'ﬁ" ’%’Iég\hfeéﬁ aﬁb‘%@?'@ta'ﬂﬁépﬁ‘?gﬁf E’&’ crosgrgeting! configiatapelyringr

al ternative nedi aﬁéncaﬁémh@a PtR6! athdl egpmwh@%eflaratmﬁmadlsal Bl J the shedttr i@ ekpaiRted
sheat h during cardiac val ve reg@acerrent woul d be advant ageous, in

particul ar al | owkStg afasial diglaterea Balaons igsialater theslaale it hadissye oftheatital saphum. & peoblem is
safety. Summary fﬂglthtefa@wéer]é’ ﬁ'd?%fﬁ?:‘ién%}f%ﬂﬁ?erdq @géu-‘/e po?ﬂgﬁ‘i?]g'fﬁ@?é | Qharlsifi |s%u?§§/ﬁégt

i nvention prefera seek to mti evi ate or a e one
defi ci enci es}5 di @lgdngathe baikete heal moregampletely as bpposedttq custing h lasge hbladrom the start.

above-identified, sin mhi nat | nb poi in |caI
devi ce and a net hod a?c%?@ 085%4251%(%038 %lpeéﬁﬂg% ep%%gﬁ eax*\ gher?geg‘ﬁ'ﬁ@ P%egél}%%a
invention is an blmilvesﬂeldxeaf contnantddhonditian, emﬁm@ESerﬂdr@dlwﬁﬂhbm @Idaﬁnel@ﬂmﬂiﬂnem
that 30current catheters a | ocki n? stem whi ch | ocks the
catheter to nai n@x(gar}qeqe lym(eﬁl fq:.geh&%@g ﬁqgg or instruments. Also in this prior art, a problem is that the
device is not sufficiently stabilized for secure positioning.
20 Hence, improved or alternative medical devices and procedures for stabilizing the
introducer sheath during cardiac valve replacement would be advantageous, in particular allowing for
increased cost-effectiveness, and/or patient safety.

Summary of the Invention
25 Accordingly, embodiments of the present invention preferably seek to mitigate, alleviate or
eliminate one or more deficiencies, disadvantages or issues in the art, such as the above-identified,
singly or in any combination by providing a medical device and a method according to the appended
patent claims.
The present invention is an introducer sheath that overcomes the positional prbblems that
30  cument catheters face, by using a locking system which locks 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 and deployment of an embolic capture device is provided




anatom cal position. In addition to maintaining the position, the invention
“is so devised so that interference with the blood flow is mninml and

depl oynent of an enbolic capture device is provided 3 for, to decrease the
- risk for enmbolism fromfor exanple debgis emanating fromthe treatnent of

a stenotic valve. According to a first aspect, a catheter device is

provi ded for transvascul ar delivery of a nedical device to a cardiac val ve

“region of fer tredecreage. theTisk for emibotisne from dor exampteaieprisi esasatiagfrarh the featreerbsteeat h wi t h
a lunmen a”%ﬁ’m? a%al end, and an el ongate nmenber with a distal end portion

conprising a plurality of radi al | y expandabl e units, wherein said elongate

~ menber is retracAcatrtiyg foradiest aspbdt e aamEtercmajceilsbtmmm forstxanﬂa&ulpamﬁk&bjlcﬁaunl ts

bei ng arranged, f or or ar i osi.tionin d el ongate sheath in relation
Po oo d caPiLthe b RS ens Rt & beRuG the R0 e 2a aan e Rocki no
menber ss f osheanvith @lurab bw d distd et amﬁancéloagawmah@r aitreadidtalieRd gorth a@epriging 4 east
partly al on roma relaxed 10state to a | ocked state when

posi t i onedplarﬁf't %f|f%ddqqg?ﬁpﬁwaélgpwtsamemnéél d@longate mgmbenis ietiadanirioeepplie RS, 1 n a
second aspgfikn, sid Eﬁfahﬁ?ﬂle%ﬁltstb%ﬁ@§rYﬁ§€d#bﬁéH}bbré#@|pb¥tﬁ)Nn§‘QalcPel&EthEﬁ’éathqr?v' ce to a

cardiac valve of a patient is provid he conprises providing and
mi ni mal |y Teaiestp gaid 9ar<iil@ﬁwaty@u§@|dr@@n@at%ﬁ@ﬁ@@Cémpnaqsrﬁieasgblmlgckm membergsr e sheath

with alu ng a

i stal endropoIRapigBElcRRzi0Rt A elind hdle AT puth Mord AT AR (AP IeR 02, 3
car di at0 vabktate fo d/6¢kad etate |wh§n maitiched inoelgtmb & saiditbreiac valvelby aaidlexpaadable ndtspor t i on
conprising a plutal uni ts. .0 sai d | upen of

sai d el ongate shlégtshéox%g{%{% ﬂheg%ﬁ @gﬁg\% gaﬂi’gel%eé%gpeg?ﬁagﬂﬁﬁ O qaaﬂagl ongat e
sheath to saiedf dpatieatlis mnﬂed»fThmrmbneéscmgamgasmmmny imaslienl ihtsodesiandi ng sai d
expandabl e %nlts to tenr‘,)%rarl ’{%ﬁ‘ hél on in reéﬁgt on to said valve said

el ongat e sf eiteq Comrtising;ari elepgpts stisa PSR & ayplaxed;statedntp Fid WasCWah SYSIEMt ai n
sai d el ongahwyatdyeatisl b oﬁisém)éldfn@ﬁ'le§ﬁe%¥h€lhroﬁgﬁtsé|@%§cm& s§ntlio@yi aadiadlafeuni t s
and 20wi t hdraw ng said el ongate nenber fromthe |unmen of the el ongate

sheat hi> deI”PW?leﬁ'S eanmm%her With\a distal enRotigh CQ”PPé'S'I‘QJﬁTEWa'&)f of éadiaﬂv %@ﬂd@lde

el ongate s t I rs to
Feturn sar o o) oo BREFAARELnE o, BRlanaT 3 PR MRS PbyPRe ° L

el ongat e shieagate sheathstaisaid dietakene df ssidatoegate sheath;radialpexpanditgsaid exfandahledinisat i ent .

Fur e e oo ol e B4 R DR SRS PR L2
are as for siheatfeter Stmatigresdid mnmgae biseatiirt #locked statbtretﬁd&mwsdld erpafdableagikszad t hat
the t e w?hdrgw;msgesglj CBH&) te memrb%r from tﬁe Iulrf'lseg gf tr|1enelongate sheath; delivering a medical

device through the lumen of said locked elongate sheath to said heart valve; releasing said locking

members to return said elongate sheath to said relaxed state; and withdrawing said elongate sheath

in said relaxed state from the vasculature of said patient.

Further embodiments of the invention are defined in the dependent claims, wherein
25  features for the second and subsequent aspects of the invention are as for the first aspect mutatis

mutandis.
It should be emphasized that the term “comprises/comprising” when used in this

specification is taken to specify the presence of stated features, integers, steps or components but
does not preclude the presence or addition of one or more other features, integers, steps,
30  components or groups thereof.




specification is taken to specify the presence of stated features,

" integers, steps or conponents but does not preclude the presence or
addition of one or nore other features, integers, steps, 30conponents or

- groups thereof. 4 Brief Description of the Draw ngs These and ot her
aspects, features and advantages of which énbodi ments of the invention are
capable of will be apparent and elucidated fromthe foll ow ng description

of embodi ments of t BRefeS&Hbn biHEDfWHYs § ef erence being made to the
i n which g 1A i

acconpanyi ng draw n in iC FIg™1A is a schematic illustration of an

S ’
el ongat e sheath conﬁ'@ﬁ@@ aefl ather aspaeienirstusasiangd adyentages Bf which Bmbadirsentscoth theriavéndion

ill i . s all . q | . .
the ool | apsed Ty apR ABL SodtRARAG st dltd @By iee BT IR Fpeti e
the distal endresent inventiorpfeferéree béingoae ¢ theadsempanyingdrawieysrimdhiet | y expandabl e

its int |1 ; fl ation 10Fig 2B is sch tic illystration
of the di stal end- pERiAE BrAIE s RienatE dhodteal cRiene b abptasdiane.
expandabl e units i nFighB isexqehembsiclillestration gLenaiongdié member, with e Gad?y é)?arﬂiable units

schematic ill ustthra Ii on frﬁnt%l view of the distal end portion of the

el ongat e nmembe? MaFYIAPSEHEPNPAWRIAY | v expandabl e units in the col | apsed
configuration; Fig 2A is a scherGatie fuistratiod oStRO@EReh®pdriioh YFthd Abriga nichBatwh thél ew
of the distal e(Eaﬂ %orti on of the el onqgate 15menber with the radially
expandabl e uni'8d@ly gxpansabla unpjtsinfbercoiansed okautation ; Fig 3A, 3B, 30, 3D

are sche ic illustkani ; ' ; j e
f1 exi bl e,rrqE)nI ocked Elg%féilsgdl}?gﬁagﬁ{ﬂm%%ﬂh%?lgglgg]&g%hgggﬁéﬁng? ??%HB?HU@P ?hgti on
of the cross dedialy enandable snitsdrthe ¢xpandedenphgueatioheat h i n the unl ocked state;

ect fonal view of ¢ 826t SRRl el B B R Boon BFnS Efge 1 <
schemati c il | ussmbertwith theabdiain etpartable mhigdH theatlapséd donfyuetiess sectional view of
t he el ongate sheath_in.the | ocke hematic illustration

of the elongate s e 8RO SR ﬂgsir‘éq%tg3@@}@@%%&@2@3&@9% obiBG alpRaate wher e
an enbol i @ spr ateabervah tHeirhdidty exoandiBln i athe SPendel BonfifleAbR s in a rel axed
state, Fig 3A, 38, 3C, 3D are schematic ilustrations of embodiments of the elongate sheath in the
flexible, unlocked configuration;
Fig 3E is a schematic illustration of the cross sectional view of the elongate sheath in the
unlocked state; :
20 Fig 3F is a schematic illustration of one embodiment of the cross sectional view of the
elongate sheath in a locked state;
Fig 3G is a schematic illustration of another embodiment of the cross sectional view of the
elongate sheath in the locked state:
Fig 4A is a schematic illustration of the elongate sheath delivered transaxillary to a cardiac =~ -~
25 valve, where an embolic protection filter is deployed, and the sheath is in a relaxed state: |
Fig 4B is a schematic illustration where the relaxed sheath is positioned in relation to the
cardiac valve by expandable units of an elongate member extending outside the distal end of the
sheath; |
Fig 4C is a schematic illustration of the cross sectional view of the elongate sheath
30" incorporating a second channel for delivering the embolic protection filter;
Fig 4D is a schematic illustration of the elongate sheath delivered transaxillary to a cardiac
valve, and the sheath is in the locked configuration arranged relative td an aortic cardiac valve, and

the expandable units being withdrawn after positioning the sheath:;




Fig 4B is a schematic illustration where the rel axed sheath is positioned
“in relation to the cardi ac val ve by expandabl e units of .an el ongate nenber

extendi ng outside the distal end of the sheath; Fig 4Cis a
- schematic illustration of the cross secti ona% view of the elongate sheath
30i ncorporating a second channel for delivering the enbolic protection

filter; Fig 4D is a schematic illustration of the el ongate sheath

~delivered transaxil| REMEs @ néradtieliiaalitaloy e elé‘rﬁétefalﬁ'&atrﬁ&é fed tﬂar?sférﬁbr%]lZ% 4 ocked

configuration arranged relative to an aortic cardi ac va

expandabl e uni t&" BE?’EH‘@ Vherhe emilicaretestionyier is dapﬁveﬁgenﬂﬂnesméam the lociged

Fig 4E is a sch@p@lrafon! | | ustration of the elongate sheath delivered
transfenorally to a cardiac val ve, where an enbolic protection filter is
depl oyed and the she&bHFisa SCh@naU@diwatloooh’fhe ¢jongateisivaath delivered transaﬁlaytdﬁcarmaca

schematic il e trans to, a

cardi acI SVLAIéVE%rV@Eh%he?Jm% %%X&J g%@lg% ?}#]P gﬁé)n tgﬁ}e rﬂlgﬁvqlvrq Y 81‘%94%% ulls

t he cardi ac valofthebyeathxpandabl e units of the sheat h; Fig 4Gis a

schemati c iIIustratiNEIg@f th sheath d transaxjllary to a
r

cardi ac val ve, and 'Saﬁscﬁﬁ'ﬂ?}'lcnlggﬁ@ﬁ%‘toé@? F'B’Pga% F%aznde%?ﬁer@éﬁfw&ﬂv Breardiepe

vessel s in the \alve Bhdwkeredn embahc@rcﬁmmﬂierqmﬁpmﬁdd ovér ticRsseRepthd ortkeirdnGiadH i S
a schematic ill ust r%;tl Onpfghea he el ongate sheath delivered transfermorally to

a cardi ac val ve® ecagf) e&lltbol i ¢ protection filter is depl oyed over

the vessel s;g n the apglHes a’%c‘ﬁéhéﬁbﬁluﬁraﬁﬂ%?ﬂﬂgelﬁﬁb%@@ﬁéat elijehd tl%ﬁ%‘? e Fig
5Sis aflowhart for a nethod of inplantin di ca evi ce. gcrlptlon

of enbodi ment s cardic valvegpd yherean embelia Pivisstios T ?Kﬁ’f istdrRioyefh o'en the yessels Inltheraowc ish

described wi th yiefRERAefnh anyi ng drawi ngs. This invention nay,
however, be enbodied in rr}aér?\&ﬁ%r@ere forms and shoul d not be construed as

limted to the enbodFIG'érlﬁa;ﬂosz\elnartfforratrhetﬂ@dloé'rnplantingiahedical téviese enbodi nents are
provi ded so that this disclosure will be thorough and conplete, and w |
fully convey the scope of 20the invention to those skilled in the art. The
term nol ogyliused i n Dbscrigtiéreofleabodiaratsi pti on of the enbodiments illustrated

in the acconpanyi ng intended to be limting of the
invention. In the dr 9\?&vl '%EQJ”P@@[;REJ%@P@“?%W'MO%Q? dlef%@dé'f'@ﬁﬁiﬁﬁ@e to the I'n

an enbodi ment Céccdﬁp@yln@‘d%ﬂﬁn'g@”Th%Qﬂ@ﬁt@h By, hewdvbDbeldinb @eﬁﬁ%ﬁi/@ﬁer&ﬂéf & for

transvascul ar delivery of a nedical device to a car |ac va reglon ee
e.g. Fig. 4D) choud q@hbq@mtr%aszwm)Me eTtyedimerdsrst forth fbeain; wec(ﬂmpeemM|mnts

el ongat e sheat Nyrpiidell s@thhtIEAscRREre Fibk HolgtRT cdnpidtd and wil fully convey the scope of

20  the invention to those skilled in'the art. The terminology used in the detailed description of the
embodiments illustrated in the accompanying drawings is not intended to be limiting of the invention.
In the drawings, like numbers refer to like elements.

In an embodiment of the invention according to Fig 1A, a catheter device 1 for

transvascular delivery of a medical device to a cardiac valve region 6 (see e.g. Fig. 4D) of a patient is

25 shown. The catheter device comprises an elongate sheath 2 with a lumen and a distal end 3. In
addiion in Fig 1B an elongate member 4 is provided with a distal end portion 9 comprising a plurality
of radially expandable units 5. The end portion 9 may include an obturator. The expandable units 5
are arranged for temporarily positioning the elongate sheath 2 in relation to the cardiac valve 8, Fig.
4B and 4F. The elongate member 4 is retractably insertable into the lumen of the elongate sheath 2

30  andthe elongate sheath 2 comprises releasable locking members for controliably locking the
elongate sheath 2 in a shape at least partly along its length from a relaxed state (See Fig 3B, and Fig.
4A-B, 4F) to a locked state (See Fig 3C-D, and Fig. 4D-E, 4G-H) when positioned in relation to the
cardiac valve 6 by the expandable units 5. |




addition in Fig 1B an elongate nenber 4 is provided with a distal end
" portion 9 conprising a plurality of radially expandable units 5. The end
portion 9 may include an obturator. The expandable units 5 are arranged for
- tenporarily positioning the elongate shgath 2 in relation to the cardiac '
valve 6, Fig. 4B and 4F. The elongate nenber 4 is retractably insertable
into the lumen of the elongate sheath 2 30and the el ongate sheath 2

conpri ses rel eadhbklendatecskeaty? depitted insFif Dris desighedatb batidliyerabiectdns@sdukgly igl ongat e
roma rel axed state

(Seo Fi g o Petaa%%*a%e%%Aa%?aﬁ%e?ﬂweﬁ|"Maratragf'%Zﬂ%@w@gu@@e@wm Fi o,

AD-E, 4G Hhe tdsizat qnatemrcammetwn itte eroagaé shesth L@ dbledo EenkitiroArthy lax& atdy ehe

expandabl e_uni t e el oncp;/ﬁt e sheath 2 depicted in Flé; 1A is
h

oo oned ¢ BoXGS e By talen o tieoekB0 BETRA ATy RoRIGhRGI o Bestiae vl
facilitzat e s@@tm FgUDIE, Bydald dxpdndabid\@ils 4, rwﬁi&ﬁfa&nhtélgs 6dﬂﬁ19‘é%lhialﬂﬁw A FRCHh rur e

Wen at th ired anatonmical |ocation the el ongate sheat Is a

transit f rﬁfﬁﬁu seaveanaliainadiedpadicalsleyisedo fhobrasivae Bt e by activation of t he

| ocki ng member S1F|g"\m¢§ho%’ﬁlle%!oﬁ’dé?edshbﬂh h&dred fn@t&ére‘a\?\%&stﬂﬁp éql'Bas ﬁké’r%d@ 5as
seen in Fig 4D-E, by said expandabl e unit |I| es o0

st abi | | zat§x#ndae Wﬁé5 dhaiiexranded Cpﬁflgur@mﬂsléqwldelti}e eiﬁn’gat&shagthtmwhmedl cal

d t at th
eer ted i oaer HRclondd Sl cenaly over il iy g RXpERcip TR BB B L ¢ s
5 in tlfei relmpiamamueréowmah@meactsubeyo,nd iheelstaoemtjsftdesﬁebtﬁ2errmgwarme%|mﬁ@dtd1h2

whi ch th 2 trall th | The
expandabi &b s SRR RRA TV b RNt anctind e embend e ericiabincls

beyond t hefroti tbéIamereoﬁdwetefongél@sr%btﬁaﬂdgetﬂerw'ﬁhﬂié%@fa‘hl?bf r’é&]ﬁl %J(pf%ﬂ&b%te%n%@ath 2 is
brought to its |ock % | ongat e nmenber 4

nenbe
is retractdbM& ”?‘?SS%atsﬁ%enl"hﬁ%snX%'ﬁ Tfﬁéh%a”b%'ga@vgp@ﬁ@@d Iﬁn@StQQﬂ@%‘tW@rﬂhwaﬂh t he
plurality ®fhis adicambythe sBREaRAR %rﬁr‘?bvftrﬁlnsgjffw@ﬂ@ta ifaliRRE ek @%cc?l?a in Figs.

4D-E. The sheath 2 is now positioned abi |zed over the valve 6. This
over cdres ROREONRA JWRrelnrovidinganiespandabie catheler donld nbtipravide stebiizatidnias iwitlathe on - and
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The expandable units provide for a defined positioning of the distal en of the catheter
sheath 2in an anatomical structure, like a blood vessel, an atrium or cardiac chamber, relative a
30  cardiac valve. This allows for a precision delivery of a medical device through the catheter device.
Movements of certain anatomical structures are very limited over the cardiac cycle. For instance the

aortic arch is relatively stable and the locked catheter will stay substantially in the same spatial




" 30cardi'ac valve. This allows for a precision delivery of a medical devi ce

" through the catheter device. Mvenents of certain anatom cal structures are
very limted over the cardiac cycle. For instance the aortic arch is

- relatively stable and the |ocked catheter will stay substantially in the
same spatial 7 orientation, direction, and distance to the cardiac valve
as during the final positioning provided by the expanded expandable units
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2 isin th1e | ocked configuration arranged rel ative an aortic cardia

val ve 6. Ihedelivenyjupit Jcfor tee embsligpsqtestionunitiBhesssufiigientapidityfto allew aplanhgringe sheath
del i vered ffcadst to a cardiac val ve, where an enbolic protection
filter is %ﬁep oggg@%rﬁ%ith¥he sheath in the | ocked 20confi gurati on. In
Fi gs. 4D and 4E Flgt%s exqt\amem;tﬂluaratmctfme&loagm shoath gdlicansy traasaxtuhmo @dariiagi t her
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locked configuration arranged relative to an aortic cardiac valve \6.
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

20  configuration.

In Figs. 4D and 4E, the expandable units 5 are not shown, as they are either retracted from
the sheath, or returned to their low profile unexpandedjcollapsed configuration in the sheath.

In Fig. 4G-H the embolic protection filter 8 is positioned over two or three of the vessels in
the aortic arch, respectively.

25 In all configurations shown in Figs. 4A-B, 4D-H, the side vessels 22 are effectively
protected from embolic particles entering from the aortic arch. Embolic particles are carried with the
blood flow past the embolic protection device along the aortic arch to anatomical structures that are
less sensitive than e.g. the brain to which some of the side vessels 22 lead the blood flow. Embolic
protection units may be filter units in which the embolic particles are caught. Alternatively, or in

30  addition, the embolic protection units may provide for the particles to shde along the protection unit,
but not pass it or fasten in it.

In embodiments, such as illustrated in Fig 4A-H a catheter 1 having a second channel 7

that extends parallel on the outer portion or the inner portion of the elongate sheath 2 is depicted.




In Fig. 4GH the enbolic protection filter 8 is positioned over two or

" three of the vessels in the aortic arch, respectively. 25In all
configurations shown in Figs. 4A-B, 4D-H, the side vessels 22 are

- effectively protected fromenbolic particcles entering fromthe aortic arch.
Enbolic particles are carried with the blood flow past the enbolic
protection device along the aortic arch to anatom cal structures that are
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i s substanti al
perpendlcular to the longitudinal extension of the protective material, that blood flow through the

aortic arch is not hindered by the protective device.
By having a second channel in the sheath 2, the distal end of the sheath can be positioned
25 | appropriately at the valve, by the stabilizing and anchoring effect of the protection unit 8 extending
from the second channel, while medical device can be delivered through the lumen of the sheath
without any hindrance from the protection unit 8 or e.g. expandable units such as balloons, while at
the same time the side branch vessels of the aortic arch are protected from embohes that may be
transported in the blood stream from the procedure performed at the valve.
30 : The catheter device 1 may comprise a delivery unit 13 connectable to the embolic
filter unit 8 at a connection point 14, as illustrated in Figs. 4G-H. The connection point 14 is arranged
off-centre at the embolic filter unit such that the delivery unit 13 is connectable off-center to the

embolic fitter unit 8. The off centre position of the embolic fiiter unit is advantageous for deploying it




smal | er-'than the | ongitudi nal extension thereof. Moreover, "planar neans
such di nensi ons perpendicular to the | ongitudinal extension of the
protective material, that blood flow through the aortic arch is not

- hindered by the protective device. By hayving a second channel in the sheath
2, the distal end of the sheath can be positioned 25 appropriately at the
val ve, by the stabilizing and anchoring effect of the protection unit 8
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Iumen of the elongate sheath 2, Fig. 4D-E. Alternatively, the expandable units 5 of a sheath 2 are
brought back to the non-expanded state.
The embolic protection unit as shown in Figs. 4A-H, may then be advanced out of the
second channel 7. In this manner, side vessels are protected from embolic material, such as debris.
30 A medical device can now be delivered through the lumen of the locked elongate sheath 2
to the heart valve 6. This delivery is done with high spatial precision. Blood flow in the lumen around
the locked sheath 2 is affected less than with expanded expandible units 5.

The medical device may for instance be a cardiac valve repair or replacement device.
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nedi cal device deréﬁ&fré’thélﬂﬁth?aﬂbdsﬁoﬁfﬂgtotﬂﬂé@Wﬁba‘ehfé?r‘rﬁgm B it lﬂﬁ%Hezo%toRhlae | ocked
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nmbodi t
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than those descr |Imdqeanbmmemynrhmwmsm:d@éﬂdeWemfanfem@al FERE% t%faff&@d B e
i nvention. The dlaffe ent features and steps of ‘the invention may

conbi ned in BEHRIEr Vale P.oyhich inglude tf‘%%@ %Q@éﬁai velves Of’ﬂﬁétleﬁhﬂﬁﬁéﬂ@lwerwd)ih%e
posi tioned anwditekee dthe @er?é%fvaﬁée %&ﬁed@c@%Qéth%ﬁ\L g%&ét%’rﬁk%tﬁ&aﬁ] gh the

illustrated. Medical devices delivered throu ter s eat nmay
any nedi cal #4867 eldhe lsckpdelengptesbeadt?, which mey Md@d :ithev:@hgm shests A.in Fthe scope

of the inventianeyStaRMAfer lemiBld Sﬂhé)r}{eoﬁéapde%é)@er]\%%psy&gmﬁ elongat Wsathdin sai

20 - locked state transits to said relaxed state which facilitates enhanced retraction of the elongate sheath

2.
The present invention has been described above with reference to specific embodiments.

However, other embodiments than the above described are equally possible within the scope of the
invention. Different method steps than those described above, may be provided within the scope of

25  theinvention. The different features and steps of the invention may be combined in other
combinations than those described. The catheter may be positioned and locked in other cardiac
anatomical structures than illustrated. Medical devices delivered through the catheter sheath may be
any medical device to be delivered to the cardiac valve tissue. The scope of the invention is only
limited by the appended patent claims.
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- CLAI M5 1. A catheter device (1) for transvascular delivery of a
nmedi cal device to a cardiac valve region (6) of a patient, said catheter
devi ce conprising an elongate sheath (2) with a |lunen and a distal end, and
- 5an el ongate menber (4) with a distal end p ion conprising a plurality of
radi al | y expandabl e units (5), wherein said elongate nenber is retractably
insertable into said |unen, said expandable units being arranged for
tenporarily positioning said elongate sheagygentrally in relation to said
cardi ac val ve when iq an expanded state outside said distal end of said
el ongat e sheath; and '10WA&PBRF dsypelipidianevassulgirielitely of o mpdicas Bsice & LardRlvEve

| ocki ng nenmber srefia (6r@abatRht &R AnbREEY i.d el ongate sheath in a shape
along its length al ong g di st al &o@fﬁﬁgﬁ?@b%ﬂ@f froma relaxed state to a

| ocked state when podi ePrgatssheath (2pwitita lomentand s distell eparaglij ac val ve by said

expandabl e wynits in i ] sai d el angat e _sheath, wherein said

distal portion is thgﬁ glgﬁgtalteg?]ﬁbgp%iaw'é%rdg%% pf"ﬁor?%g‘pﬂeé@@eqlﬂﬁ"ﬁ@fﬁélﬁﬁya. 15

2. The cat het ereXpRa¢abiseiniss (55 Wasrein Said sitrgaieinemberiisheRdcRBY HsBtaBRER Bid 1Smen
state for transiting fromsaid

del i verabl e transvascui Wn . said. rel axe

rel axed state to sai &H'id%@aé%ébgtuﬂﬁsé’em@rﬁa”%‘gfprtt?mf’éﬁinﬁmsm@inaﬁﬁi@ﬁoﬂgetesb&m

cardi ac val ve Isgntesyi idlrelstiprein daibtaediatvialvs wheditandxaRbdstsigbslsi®l s%ﬂ%%}a??r{&&??a% s
radi a

retractable fr {4 lumen together with said plurality of
expandabl e uni %@iﬂ%ﬁ‘ea}ﬁ@% apsed, for said elongate sheath being | ocked

“and, when 3aid el ongaheieirﬁTﬁanbté_sﬁe%Fhrc%brﬁgs re%ﬂaglflji)gﬂﬁ\@p%}@efs éﬁaﬁﬁoﬁgbﬁ/ for

sai d delivery ﬁ%.said medi cal device to sald car

3. The cat het ef°’lfi5adsI08gate shepthima shapecklang ithiengir aldmgnai dista! portoRerenf FdeseRked 7)
4. Th

t hat extends paaglid £l } I | sheath. 25 _ . The
catheter device of an l&gﬁglfenvg]gﬁﬁctﬁlct)'%ﬁ 'n\%ﬁlg@h?%sayaﬁa@'agl*’%@ by i5aif merRndable ypisiin e d
or integral wioidﬁrtBﬁta%HéS@@J@'@flgab(sheatl’owhminmidbtaib@r[mﬂé Be poHRAbe é?fan@(@aﬁr{tﬁén
said side Chan@@éceﬂdﬁlg%ﬁai xed on or integral with the inside portion of said
el ongat e sheath. 305°The cat heter device of any of clains 1 to 4, wherein

at |l east alportion of an

2. The catheter device of claim 1, wherein said elongate sheath is deliverable
transvascularly in said relaxed state for transiting from said relaxed state to said locked state when
positioned in relation to said cardiac valve by said expandable units, and wherein said elongate
member is retractable from said lumen together with said plurality of radially expandable units when
collapsed, for said _elongate sheath being locked and, when said elongate member is retracted, said
lumen is accessible for said delivery of said medical device to said cardiac valve region.

20

3. The catheter device of claim 1 said catheter having a second channel (7) that
extends parallel to or in said elongate sheath.
25

4. The catheter device of any claims 1 to 3, wherein said side channel is affixed or

integral with on the outer portion of said elongate sheath; or wherein said side channel is affixed on or
integral with the inside portion of said elongate sheath.

30 5. The catheter device of any of claims 1 to 4, wherein at least a portion of an

expandable embolic protection unit (8), such as a filter, is arranged to extend from the orifice of said
side channel.




_ expandabl e enbolic protection unit (8), such as a filter, is arranged to
extend fromthe orifice of said side channel. 13 6.The catheter device’
according to claim5, wherein said enbolic ﬁrotection unit is non- tubular,

- extending substantially planar in said expé ded state for covering ostia of

t he side branch vessels in the aortic arch. 57.The catheter device

according to claim5 or 6, conprising a delivery unit connectable to said

enbol i c protection 6ni t Tiatcathelendties bdcOBinPRI A | d connection
point is arranged gj(t%- . Ce@% be@?}t t he.cerr_'tqgfaicghp?'\owtﬂgr%'ﬁ F%%g'ﬁ‘éﬁ(ﬂ? pfgt&sr‘:]ﬁ” Pt negai o
delivery unit 1s c¢on Niog Stystan 'Y Plenship spid exparded etaterids obvedngustid «f ¢Heisidd biapdr -

108. The cat hetvesseldéemhecartaegar di ng to any of clainms 5-7, wherein said
enbolic protection unit is arranged to stabilize said distal end of said
sheat h when said enbolic protection unit is expanded out of said second

channel . 95The cat hgterT i - i laim8, wherein said enbolic
protection unit is an 15%%%%%9 ot%ggés)%?dcimggntégltaﬁ" l‘(‘,;\l%g]nm,“ﬁ”%ﬂg adielyapdieiticonnestable

t , . :
10, The cat het & Sag&bele psfectionyuntsat asioarenton poibtowtistein RS0 eBich Bbifk iPh oty Of
three

radi al | y expagsgably } i se ndabl e bal | oons, prefera
bal | oons posi ti oneghf%i al ﬁ@g@%?@?g&gﬁ%s%f%ﬂw Witfscagnestale plaentexiosaidf sai d

el ongat e sheafRPoliopotegtiorreit cat het er device of any of clains 1 to 10,
wherein said plurality of radially expandable units conprises expandable
mechani cal | evers, or swellable units, such as sponges, retractable into

sai d sheath. 2512. 8The Thatdteiter de@\ac&Rdindf im&h A 1011 wherein said
el ongate nmembgr, i s et ragt albl ,enser??&r%it.?]té'@bgg%m%e?’owr;ﬂgepaefnesggﬁglg?ﬁ'PE’?eFQﬂ’?en
to a length equa% 1eadestehiize saitdistal epd e seid sheath dihert said ezmdlicprgeciorUn®ii mMal

mar ker . expanded out of said second channel.

9. The catheter device according to claim 8, wherein said embolic protection unit is an
15 anchor to said sheath when in an expanded state.

10.  The catheter device of any of claims 1 to 11, wherein said plurality of radially
expandable units comprises expandable balloons, preferably three balloons positioned radially

equidistant around a longitudinal axis of said elongate sheath.
20

- 1. The catheter device of any of claims 1 to 10, wherein said plurality of radially

expandable units comprises expandable mechanical levers, or swellable units, such as sponges
retractable into said sheath.

25 12, The catheter device of any of claim 1 to 11 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.

13. The catheter device of claims 1 to 12 wherein said elongate sheath comprises
30  radiopaque fiducial markers. |

14 The catheter device of claims 1 to 13 wherein said locking members are comprised
in the list of a draw string, releasable latches, or a squeezing mechanism.




. 13. The catheter device of clains 1 to 12 wherein said elongate sheath
‘conpri ses 30radi opaque fiducial markers. 14. The catheter device of
claims 1 to 13 wherein said | ocking nenbers are conprised in the list of a
~draw string, releasable |atches, or a squéézing mechanism 14
15. The catheter device of any of clains 1 to 14, wherein said nedical
device is an artificial replacenent valve or a valve repair device, such as
an annul opl asty inplant. 516. The catheter device of any of claims 1 to 15,
wherein said cardi2§1¥gIVﬁtis an aortic valve of said patient; or a m-tral
val ve of said patient'. §aiheten dgyioe opany af daimhittods, whereinaaid tedied) Mevitl iCdndhiiBal tO

16 and a nediregdcedem valR or BValf e AbAR, such as an annuloplasty implant.

5 16. The catheter device of any of claims 1 to 15, wherein said cardiac valve is an aortic

valve of said patient; or a mitral valve of said patient.

17. Akit of a catheter device of any of claims 1 to 16 and a medical device for cardiac
valve,

10



