| SOLATI NG CARDI AC CI RCULATI ON FI ELD OF THE | NVENTI ON
[ 0001] The present invention relates to the field of

w@E a0odiogd4agy and nore specifically to isol ati onpOf/AUb®S/000237
cardiac circulation fromthe system' c circulation.
BACKGROUND TO THE_ I NVENTI ON Heart di sease is a
maj or public heEIQWATINGCAR y‘llﬁ%l- TN ence,
especially in the Western world. Cardiac conditions
i nclude coronary artery di sease, ischaem c heart
di sease, heart failEHd,D QR VHESWNVENTIONI sease,
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preval ent, together being a |eading cause

the Western worl d. The inpact of acute nyocardla

i nfarction and congestive heart failure and their
sequel ae on the quality of life of patients and the

cost of heal th BAECKGROVND 1@ HEEINVENTIONEW
her api es 0003] Wil e there is continual discovery of
@W&Haaaf@ﬁ%’iﬁ sud BigfoRwRlic health dsguenehverw highapegvalence,
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been overcome in part using su |ngua rec
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problemrelates to toxicity of therapeutic agents.
8% Hhgrapies. drug admini stered to target a tunor of the
heart may have a toxic effect on healthy tissue in
ot her parts of the body. Indeed, anticancer treatnents

[00063PpMhile tiécisnddntinad! diseowytcmw/ Eahdl%‘fﬁ&éc%@s compounds to
freqg Eentl Ieadlng to further progression of the
ieeqic BPat0@g8sandEiMarY prlofieeadtive t agentelq werdiapftissue can be

URBIERRAK o RRPDIE G e, SHERLE of MFarlP BrarEbeats, ey be
altezed doyt thieoliver, destroying their therapeutic activity. Accordingly, systemic
administration (i.e. by oral, IV, IM routes and the like) is often sub optimal. This
problem has been overcome in part by using sublingual or rectal administration
to avoid “first pass” degradation through the liver. However, after these routes
of administration the drug can still be degraded on subsequent passes through

the liver.

[0004] Another problem relates to toxicity of therapeutic agents. For example, a
drug administered to target a tumor of the heart may have a toxic effect on
healthy tissue in other parts of the body. Indeed, anticancer treatments are
often discontinued due to toxicity problems, frequently leading to further

progression of the cancer.



the systemic circul ati on where they are netabolized

W t hout benefit, or have a deleterious effect on other
whembohsps4d | ssues. I n sone cases, significant aP@IAU008000237

t he therapeuti c agent may be 2eeded, and efficiency of
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I's an o Ject 0 e present invention to overcone
or alleviate a problen1of the prior art by providing
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articles and the like is include
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know edge inthe field relevant to the prese

wsRfdlfor galivaringithesapaudigs e mare complex drgantsy date of
each claimof this application. IN THE FI GURES [ 0009]
FIG1 is asinplified illustration of human heart

I067] itgiss ame obfect hef tHy ghrésent einkentste tar b@érb@ﬁe\’"’&'r Clleviate a
s a

e coron ry circulation. [0O01QFIG 2 |
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ion according to an
Q%’Lﬁ@#ﬁ?rﬂgh%@egﬁ%ggﬁ?%ﬁ'ﬁ/ent| on.[001 1] FIG 3A

illustrates a venous coll ection device having a
the formof a frane for use with

ructure
HBBR The st of dofuivent: Gec m@t@gflsmmas articles and the
likel igsidigd&s irpthistbpe&ingatl Yﬁscﬁs‘g
col | ection devi ceb havi né) a su ggtﬁ; P et gro\éed\ﬁﬁ\%éwg %context
far the peasest invention. duispaottsuggestadioe represented that any or all of
these matters formed part of the prior art base or were common general
knowledge in the field relevant to the present invention as it existed before the

priority date of each claim of this application.

IN THE FIGURES
[0009]FIG 1 is a simplified illustration of human heart showing some of the
cardiac veins and arteries which make up the coronary circulation.
[0010]FIG 2 is a flow diagram illustrating steps performed in a method of
isolating cardiac circulation according to an embodiment of the present
invention.



illustrated in FIG 3A. [0013] FIG3C illustrates
anot her enbodi nent of a venous coll ection device

WO pwsg@t i ng a woven support structure. [O001B{T/AUE0SM00237
illustrates yet another enbodismrent of a venous
col l ection device incorporating a flange. [0015] FIG
:E(B})11]IFur@t3mtiIE$tmtéd b vemouk elledtimddevine havirg aesuppsrt structure

tio vrc havi n asu orf structure i ch

5 N ATTARSTAr e M anBaBmeTt Sy Vet
'bd)‘lﬁ‘F'l@t 88 ﬁ‘lu§fr§§e% aRChikaRatve erabodiRfnt WPA' Yenous collection
structure of FIG3E. [0017] FIG3Gillustrates a

rd@mcrseha\em@@dr;mrt etruetuvesmm@h tsoB | vaciation afdhe cuppbricstructure

o at support structure which is a variation
?rﬁgede%p'§§r$Ast ructure illustrated in FIG 3E. [0018]

lf(brﬂ RIG! BOsllustrftes aartsthe @mbativiet of L ¥efong dolledfion device
enbodi mrent of the invention show ng an un-infl ated
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col 1 on VI Ce aving a C ction unen an
$01a]H GsiFr llustoatesiascross seetibn viewhef tbeisuppost stnuntruse of FIG 3E.

B RERGEG, RLstiied ol g bl 7= MeRUS lshlion device

WHiclE Ghdapbiatss | 3 RippofinsBiidtufd erﬂbhf 504V HdtiohSof the support
provi ded between the collection |lunen and the one or

siruetuce flostialedintdS @5, Usi ng such nmet hod, during
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emc Ccircu atlon

&emnmdn ahpdrig e uhhﬁflmﬁmtudrﬁq/mebhgn pr Ovi des
a&s)ar atus for substantially jsolatj n% card

WIFeidhillustatesyibe sefiveryideavigeef i 4/AWIth the occluding means

tdflatdpccl udi ng neans occl udes flow between the
coronary sinus and the right atrium A support
structure is provided which is |ocatable inside the
coronary sinus and configured to maintain patency of
the coronary sinus during collection

SUMMARY OF THE INVENTION
[0020]Briefly, a first aspect of the present invention provides a method for
substantially isolating cardiac circulation from systemic circulation. Flow
between the coronary sinus and the right atrium is occluded. A venous
collection device having a collection lumen and a support structure is located in
the coronary sinus. The support structure is used to maintain patency of the
coronary sinus during collection of fluid through the collection lumen. An
artificial flow path is provided between the collection lumen and the one or more
coronary arteries. Using such method, during isolation of the cardiac circulation,

cardiac pumping for systemic circulation is maintainable.

[0021]A second aspect of the present invention provides apparatus for

substantially isolating cardiac circulation from systemic circulation. A first



of fluid therefrom An artificial flow path connects

fluid fl ow between a collection lunmen in the coronary
wGeRnsssamd one or nore coronary arteries. A dePdWAU05/000237

device is provided for deliveging fluid fromthe

artificial flow path to the one or nore coronary

asdledingsmegne hogdludes iflow hedupar ubepepranasy .%@rsﬁtar@n the right
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S ARG erg POV arthiceh lawinath cpacess ik gl beswerp Apcollection
I?u'i‘r?&?f e dnd &F6haTy di Hﬁsﬁ}ﬁt bRe"Er ‘Fﬁér@e&&bnﬁmﬂbﬁ% A delivery

'umen and”an 1n abl' e body porti on.
demd:@uaberEﬂjiorpdnlivbdngifbud fonbihe hdlf@lﬁbpﬂoyv paﬂmw medone or
is confi ured ta ocg&cg w bet wee 45 i% £ fl
T (FRIOBAY GFtefigs e SYEn olalicne SDRPE ”Srh%erFH 1 50 loé‘ or Tlow
beheePOtid QWdbrbRsryabinfBeahdothehohB, oMifRore terdrHr ad@dies from
body portion is inflated, creates one or nore first
systomiheirmwationduringeeardias candigiclionunen and one or rmore
branched vessels. The inflatable body portion is
further configured to form when inflated, a second

fao2a] Ahﬁiﬂ@%bf)é@trdﬂthéIp‘ﬂ@sédtﬁwemlohhﬁov’ﬂw a\necsaﬁhdmg icatfeter for
the 1 nfl atabl e bod ortion in isolation fromthe

@q:qhé,fémm flow betara 2 npamz@]saelf@m PRe A gefe branched vessels. The
RaPGrl, (OB AP 4 B TRIIRY ool Sy porton

The dnflatabler budj)atpomhon $s sedbHyattia slpplyi mmen addfnsomnﬂge:red to
[ fl ow bet ween t

t b | d
S owSherieRthe e, vesee! o o On WG PrpGred vessels.
$HORRMAtable BEEY HRriidh 1has RTdHERNING SHE - wh8S thERRfAtable body

structure mal ntains pat ency of the cor onary S| NUs
plontiongs dofldtedt createsf oné wir cnotectirst rflom chanrels betweeerl the supply

et B34 o5, itaReb YRERob o RN SR orON s rurtner
SaTfuréd tadstesl wiser ifiaded,i 4 seband AbRVEHRARI F@fmlttlng flow in the
delivery to the heart. [0024] A fifth aspec

mais ¥asSelna@ass dhe phitata k@sbgdsp@pmranbctﬁmtwn from the first flow
gfri rable support structure for maintaining patency

gt coronary sinus during collection of fluid
therefrom The support structure conprises

twoconsecutively inflatable regions. The first I on _
[0023%n fogith @gpeet ofihePresentdpentiancaiovidesaa atasd Tag dativering

% Otfr?%f]ag)regﬂc Ygehb'Go "thdHeaft iy MRE ' m il Wl icBRiAE Rirculation is
substantially isolated from the systemic circulation by occluding flow between
the coronary sinus and the right atrium and locating a support structure in the
coronary sinus. The support structure maintains patency of the coronary sinus
during collection of fluid therefrom. An artificial flow path is provided between
the coronary sinus and the one or more coronary arteries. The therapeutic
agent is added to the artificial flow path for delivery to the heart.

[0024] A fifth aspect of the present invention provides a percutaneously
deliverable support structure for maintaining patency of the coronary sinus

during collection of fluid therefrom. The support structure comprises two



sinus ostium The second region is configured to, when
inflated, maintain patency of the coronary sinus while

wo@emsogh4smy fl ow bet ween the coronary sinus andPeiau2005/000237

right atrium [0025] A sixth agpect of the present
i nvention provides a percutaneously deliverable
sopgecutivety inflatabe fegiomsi Thteafirst negipatie copfigiiret e, when inflated,
cor,anary.sinus.during collecti f fluid therefro
e HahuRent it brdon s Lol afiumb il seriEingins e coronary
SIrRIEL WBHHMWITHE detoA§! ﬂe“?ﬁirﬁh’é &drfigliR® &6 WhahY irflaféts maintain
in a conpressed state. The framework is expandabl e ]
ptenayedfdhs cospnarnysinuspihie ssglusing fewrketveemthae coronary sinus
%El [ ¥§|r§'\éh to support the coronary sinus walls.

A 'PTION OF THE | NVENTI ON [ 0026]
Delivering therapeutic agents to the heart for

treatment of the heart tissue is nore conplicated than
10Q23]A e ¥xtBf agpe@r Of)rtaﬁn?r asephUBKeRtiQn rayidesat percutaneously

. ; _ . Lt .
BRIEGELR SEERORCSRAAY) G by ARG o BeWonary sinus
sluppyycdileotion loé fhyd tleerefrom. r the aupporti struchaeeé¢amprises a three-

desi r abl t chal l ing. b f th otential . .
Sieceed Moo SR ee SRR U s i o
BRI pTOSER-Y S XsthRPOThaP e &k hésebég?ﬁ&@olgaﬁpoﬁe_*r&bé% of the
attenpts at i1solation. [0027] Nor 'y our main

compressedastrusturesirgmaydeleyey iugeeratasupparbthet ecorohary sinus walls.
heart for distribution throughout the heart tissue;

the left anterior descending (LAD), left circunflex

(LO, left main (LM and Right (R) coronary arteries.

These are shown in the illustration of the heart

provi ded i n PEEAILERREIGRYNHION &ft THEIDVENEIOMNg i nt o
these arteries are generally found in the aortic

sinus, just above the cusps of the aortic valve 104,

pe0 26y Dichieesnan ahelapeatic | agurits 0. tHdowedsr fori fle@niBHIbE! the heart
of patients additio&zlé ostia are found in this region

HAPYs o paie; GRMBPlicated draty tiegiaentehatiesrgane decause the heart
T Tl X aP R  SROTEe B PHTTOR Py tsolation

ul ar
io§ dhat keant’s cawheblepdz suply nfgornr t tsiysteahic circulation is therefore

. [ 0028]. Ref [ t -| G 2, fl . .
ABEGAER SN sneheiding efates Bt tipaebiliariatGeratieey patients in
caffac 08sdubatite, 203 thEUonsHlER tHYdrabhy whith! 1fd iﬂqlhtre] past deterred

cardiac circulation fromsystem'c ciTculation.
pttegts atisoldion. f | ow bet ween t he

[0027]Normally, four main coronary arteries provide oxygenated blood to the
heart for distribution throughout the heart tissue; the left anterior descending
(LAD), left circumflex (LC), left main (LM) and Right (R) coronary arteries.
These are shown in the illustration of the heart provided in FIG 1. The coronary
ostia 102 opening into these arteries are generally found in the aortic sinus, just
above the cusps of the aortic valve 104, below the sinotubular junction.
However, in a number of patients additional ostia are found in this region which
open into accessory conal branches. These accessory ostia are usually smaller
in diameter and irregularly located and are therefore difficult to isolate or

catheterize using traditional approaches.



coronary sinus (referred to as CSin FIG 1) and the
right atriumis occluded. In a second step 204, a
WO 20w60824a®1 | ecti on devi ce having a col |l ecti on parmanm2@sdo0237
a support structure is |locateg in the coronary sinus.
In a third step 206, the support structure is used to
mai nt ai n patency of the coronary sinus during

f fl h.th |
ihAdiBe"eag now o 1G! B Sl clnh shiwe s XP5. inyllyed in 2
RRItMEEN deheraIR ABRdrvec | toUatardo! fer osisbSantiEke lsolatlng cardiac

coronary arteries. This nethod nekes cardiac punp
riseulatiomtfeoransystemics yirculatiencilm cail figst @temcaﬁl%vfmw éoe een the

A e S8 113 MR T B g

sbeomb stepaRH4 sa nimoas cdileetian gbmcatmawmg andollectuon lumen and a
positioning the venous collection device in
SBPROFArSIUCWEsisnigratrd i ther GRIGNARY §I@H§erﬂ'&eﬁ‘ dF‘“’d step 206, the
[ e r
%EP@%@%@ B Fp S, IRESy | SPRR, ToRRRrp Sinus during
colléationi mfrfltd@\tmmaghmye aofection Iamemcdlh ladnotfgardﬂep @68, an artificial
#OOBO% Durin Iat| on,of the cardi ac gl rcul atio
IPYREtRds B{% e@Y%ﬁ“&tQ%ﬂ"%ﬁﬂ@uﬁ AR %Qﬂ?u%éno"e coronary
%ﬁbh@g This 'n%thH@%Eﬁé‘é dafdiBB! MUrAbifgC AIH MifRERance of systemic
circulation of fluid in the art|f|C| al flow path and
ciictlhtior achiexablei whildl thei eandiapicoaulation issubstantiallyrisolatasl.
ensure delivery of blood (carrying oxygen and
nutrients) to the cardiac tissue, and adequate
fed2919he stbpt e eavRuding fROEBEEvedd théRprévaty bahild and the right
adm ni stered [0031] In other organs, maintenance of
ab8im eindr P@S/V'@féiﬂ@éhﬂ m&nﬁgs éllQUﬂ@tIQi‘gd@WC@I'@dhe (Q@r@parv $inus may

b S5ere L Wbl ) SIS BRI, ArRFSES: scps

arel pesiormet f‘altﬁtuht(aa)' sma&arﬁemlpftheo&éml cdllection device may

gcﬁl[ﬁeters t hrough the vessel wall, (b) occasional
kg an gcchud é!"gbgﬁ‘f'%ecu on catheter ti p wWith the vessel
wal |, and (c) negative pressures generated at the

catheter tip during collection of fluid. In these
fee30 Dwiagsisblatioh| afpthe cardidat Cingﬂéhicnmfmomttmtsybtamieemrculation
bR BecRsr BV et Befitc o8 HRRENA L raIREIT GontndoLS diUiation of

Iﬂ[xfélcﬂﬁjl#lﬁ@sarhﬁ)&ﬁz}lownpéﬁnbhésﬁ tHé”'%aFcﬁé@"tﬁ&rcMIa‘ilbﬂuﬁrld)\ﬁ must be
significantly nore difficult to deal wth whe

maietnachtp eosarsl deldvery lofii bdos |(¢@r3ang<ﬂxlygemam hutnents) to the
3ERA Hsbid e RBATHB SoEl) ReifelaBolf e P ichare being

administered.

[0031]In other organs, maintenance of desired flow rates during shunting of

blood (e.g. in kidney dialysis) is relatively straightforward because the vessels

through which access is gained are stiff and can withstand (a) insertion of

collection catheters through the vessel wall, (b) occasional contact of the
collection catheter tip with the vessel wall, and (c) negative pressures generated
at the catheter tip during collection of fluid. In these cases, vessel collapse
resulting from contact between the catheter tip and the vessel wall is rare, and

not therefore of great concern during shunting procedures.



conformabl e, unlike stiff artery walls, and is
therefore prone to coll apse when contacted by a

W@ odosegdiONn cat heter tip. This problemis inteprsST/AUs®5/000237
as a result of the negative pressures which nmay be
generated at the catheter tip as fluid is drawn out of
the sinus. [0033] Further, because of the curvature of

[ 6 RIddnfra¥t, sth@‘b%ror?é}ﬁrﬁ?uss ifisi ﬁtﬂé‘é\ﬁﬂ){ nsardedimicufltab deal with

eter tip approac rom -t er| atriumto
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structure to maintain atenCﬁ_hof the carognary sin

dontacted bz cellegtion catbeier divefhis pRbiRMJn intensifigs cﬁ‘sea result of

e ol 05 R 40, SR 9 i s

draWhesitiopthd sinee, an occl udi ng body and a support
structure which is configured to mai ntain patency of
coronary sinus. Advantageously, the support structure

DRSS VAo SOhaL e Fohb S BTy

tendemay Jorsa m:ﬁhetbertipbappmalchmg fredhuthengighhatriursktootontact the
the ti E r%ont acti n
1

| [1..This.i .
i e ipyRergsode skl soldPee GBI okhe: crepery sinus
de VRS (f)%hﬁgﬁﬁﬁﬁg SorohaBAidiRé hﬁﬁﬁ‘ﬁaﬂhéréﬁre be fatal. Use

cat eter tip vehous bl ood i's drawn out” of the sinus
afha ovgrtousheoliasitivacdéedee | support Shlsture dat maintpine petangy of the

BP9 et s Prodn ABARpEREnY Pyeafien.fggofore minimizes

thEGFSR@%%mgﬁd@t@hsté%nﬁ@tlthtl on lunmen being
occl uded (i y the vessel wall). Centralizing the

collection |umen using the support structure

[?)Ibgﬂgﬂeg gg{: $ . oné{ﬁ%?‘) aé\ﬁcn% lirdfudds LNYARLAGN 'Ilﬂﬂeﬂf f\rtﬁ:cludlng

unen e coronary sinu

6&@35}1dmesummu$stamuhrecwmh dsvmcmilgn&;d kte mmudlreqbaltency of
many different forms. FIG 3A to illustrate so

AR YN WVW%@RU%B&SHBHPQ W@tu@lﬁ‘is%ﬂﬁ)a'”% the tip of
tﬁé&o@?&ﬁfﬂ: &n @uB?ﬁ%HHéIM@éﬂt?&ﬁ/ Blaf\iY td the Wafté BF @ kﬁoronary

evenous col’l ection’ device 1s positioned
giniss th'emebyd &urther reducingtiye sisk s thes tip wontastiegshe evesheitwall This

DSBS BREhRge w2 kby heRhohSs s, ARl Pecative
pressure is established at the catheter tip as venous blood is drawn out of the
sinus through the collection lumen. This negative pressure increases the risk of
damaging the wall of the coronary sinus if contacted by the tip and also
increases the risk of the collection lumen being occluded (i.e. by the vessel
wall). Centralizing the collection lumen using the support structure significantly
reduces the risk of invagination of the tip of collection lumen into the coronary

sinus wall.

[0035] The venous collection device may be embodied in many different forms.
FIGs 3A to 3G illustrate some examples of different embodiments 300, 310 320,
330, 340 and 350 of a venous collection device. Preferably, the tip of the



[0036] FI G 3A shows a venous col |l ection device 300
havi ng an occl uding portion in the formof inflatable

whados/0gm4B02 and a support structure in the foren/at2ms/000237

two-di nensional frame 304. Frgme 304 is designed to
conpress or fold down so that it can be delivered .
peneus aolientionydevicel iseppsitioneadh @rst irgidadke cdoromaryisimumostium to

' h [ . d f

e BRI EP SRR R coRRAERIAE R A st % qtapg gpronary
GERk IdRbinFgiatd the ddrenaqGsimis.t he col I ection lunmen 308
within the sinus. Venous blood is then collected from

the sinus through collection |Iumen 308 and channel ed
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[S4BIERE 3R el % s BBt Ao O RV an ocoluding

pqnirc])indﬁttbe fome oﬁwm?]bleaialluohm and assurmoeﬁstim%tﬂgl(ig%e form
th the exception that t support structure o

b Wor ST TGS oi0d Ao 364 45 WRSISRabhin Gogress or fold

AR il CLREBE dohRire (orkhidhodll, 2t ESp&M wiichHeReased in

pesition andbe codenaryesigus.| Vhes éexpaneledndre $taowal cohtects opposing

expansipn of the folded frane .he ovid in :

Ralaar (BF SRigbam fRbfe et ceBralirg b6 ta e ot Bigecollection

Rikdert BOB" WthAe thedirusd \BeHisaBloodl lsy tHe 28MeEd fiFéBthe sinus
ieces arranged at right angles in such a way that

Hreyotaeeliectiopriementias and channeled iitte thearificiat loarnasins

delivery, and then open out to a "supporting”

configuration when positioned within the coronary

00373 Th&vepbus Welllectiors Hevies B1E5oNBIG B sibstatiallyi R@ph6ates the
or use other suitable conpression, folding and

SURRATS idCHisenHstEatedt th &G dbewihetheesxpention that the support
%t?‘ﬁ‘@lht Bf"F'I({;y3B g %nﬁ.rég-?imé‘ﬁﬁ?ﬁ@yfr &S PP LR gpéfé;@gc? support

erent geonetrical configurations, inclu
thel vessel onadllin avidtht dved In keight. fFramfer 34w isaalserdgsighad foscompress

ad ed [0038] In the enbodinments illustrated in FIG

850 Gorndios geratass deivger dr s tsobe BROSEkoGH: as@xpansion of

RN AR d! Tha b3 swv%eeémrfs RGPBERBf WHVRUIR the embodiment
To dep l'ection

col l ection lunmen 308. Oy Vvenous co
destrated3fame 3340s provited thyolwd sulestastidlyi kexbgdnakfrache pieces

T T AT -
iRt garoiedoly dNvesyidrptirer BBEh '&Jttt%CQ”‘isGHSa)ﬁtingwcbﬁﬁ@uration

302 is inflated to occlude flow between the coronary
whanspesditioneghwithiry themcomunasy rsinus. rQthenrssppodt strudures may be

e rf e fit 1nsi. |l ectiaon .
FEG" Tiediar’ BifoPust febf, spindBRyES, 86l o expansion
ehelchgrisat, to achieve the desired functionality. Frame segments may
incorporate a range of different geometrical configurations, including oblong,
oval and the like, if a frame arrangement is adopted

[0038]In the embodiments illustrated in FIG 3A and FIG 3B, support structure
304 or 314 may be manipulated using a guide wire passing through collection
lumen 308. To deploy venous collection device 300 or 310, collection lumen
308 is delivered percutaneously and tip 306 is positioned just inside the
coronary sinus. When tip 306 is in place (as determined by any suitable imaging
technique), balloon 302 is inflated to occlude flow between the coronary sinus



inside collection | unen 308 and through the openi ng at
tip 306 to the coronary sinus. As support structure

W@ 0ehs50824814 i s pushed out of the collection | UPENAU2005/000237

through the opening at tip 306, it expands to its
"supporting configuration”, thereby maintainin

386 BB} alstur. | SURRITE SUGIHER 30H0r &1Ais kemArpseRsEonfolded so as to
. i . l-at i i | : .

OISR bARBIIAMERTSAE THe KombfedsBf Sobdh dictdire is delivered,

Bislidla:cml_fe@ticr:ayurhenam&ammmugb rthg epenargeat uy{) BbBrtotghe coronary
[ ecti on unmen as cri ,apov . or 1 ma e .

SPU5T B URpoll SEUGiRR A03pbrt AUSTEY SR cnEriYE o, lumen

ﬂ'ﬁbinqtf?rtﬁe f@gﬁ‘g? ratOfip Se2tih eWbhcds %Wt@“ﬁfbﬁéﬁ@’ ®onfifuration”,

position the I'ect’i on [umen”and/or occludin

therely maintaining patencymfdtie messel amd ecentralizing tipr306 of collection
C i sjtioned in the coronary sinus, the

@’ﬁ%éﬁé?%lgﬁﬁég%eﬁhﬁs%%%ﬁ W3F§ retracted relative to the

support structure enabling it to expand and support

the sinus walls to maintain patency. Centralization of

(G098 6115 de theoHndernstand thatitke Hupporcsirugiee. manebe attached to or

j Wi hgt er. i e d {r € hent ..
B ufidh e ool Scdh RanBRUES desBiibed okl B it ey be
pioBidd bakesepardité fcergpunehodelivérablehtiroegiv et dervery ddfiseter or
support, structure 4 is an .expandabl e franework

RyvhichRahalse deleraerpositiuk e roliestiplemgrand/eroccluding
MARBEPRNER AN driib&diAfht, Bndd el é;fﬁp%trla?chﬁctl‘fl‘"ecigﬁﬁilsﬁ%ned in the

bal | oon 302, support structure 3 al so has a
soéronaphsious ptheedeliMeoyvcpthetér/shemth g ré&Pacted reladve nodne support

H8cals Siniingt &g A SunRSTHES Siysowalls umainiain atency.
g%ﬁgﬁlgza‘iibﬁi dtfahe fc@lléét%neli]ﬁﬂ%: iR §|sb'ddﬁfé\feg} gﬁgigéu%@scatheter

_ 3B, the enbodinent illustrated in

igdhen semevedfrencipeqiatiené cor onary sinus and
centralizes the tip 306 of collection [unmen 308.

[ 0041] The support structure 324 can be conpressed or

[0040]T ze dehous Rellsdtionn@dice 320 iNgstyate@ it FRGCIC QAREY a different

sinus via a delivery catheter (not shown), as is the
foiPe Inorthishenadimest.i theissurpast struotures 324 dndasBexpandable

' achi ' i d . to
FARBR RSP G, B0 el ik won
éexpandedi Ve rplaceaoh¢herinfiatablet oediiditg avulloohe3G2pe@spgort structure

ucture 324 expands to contact the inner wall of the
@)‘{ 3&5& bas arifin s 69'?1ioﬁé)%??feﬂ%ﬁ’mgp"é?ﬁt@ﬂ@%ﬁﬂrtapi'E'ﬂ?fgand/or

?L@@{ %gﬁaé’@éf fHe frimework & btVent HER bR W thE cof s Sinus and
the right atrium. In a manner similar to the embodiments illustrated in FIGs 3A
and 3B, the embodiment illustrated in FIG 3C maintains patency of the coronary
sinus and centralizes the tip 306 of collection lumen 308.

[0041] The support structure 324 can be compressed or minimized for
percutaneous delivery to the coronary sinus via a delivery catheter (not shown),
as is the case for the devices illustrated in FIGs 3A and 3B. This may be
achieved by elongating the braid so as to reduce the diameter of the device.
When in position, the delivery catheter is retracted and the support structure
324 expands to contact the inner wall of the coronary sinus, holding the sinus



vessel wall. [0042] Guide wires or other ancillary
fibers/devices may aid in the positioning and
wexpansgdean of the support structure. When the BURNDIONS/000237

structure is expanded, the si{gcon sheath or other

fl ow proof coating beconmes taught, occluding flow

bpenand aeméralizingshenipp 306ecof thghtollectiorulamen 808 veithl sespect to the

the |m|of support structure 324 has a soft coating to
%W?é damage to the sinus wall. It is to be

underst ood that the support structure 324 of FIG3Cis

onl‘é]one exanpl e enbodi ment and that other forns may
Q) Wirggcor aﬂnetr@r@dwﬂbgrs/s}e\e\%s may aid i the positioning

S0 BN R, g B gt g i

erqsammd vitley siliconf stiewtt br @ther lﬂbmplm&tctddtmgsbéb@mes taught,
Such materials include ni

gﬁqu%ge%)pegwhgg the; s{mlllﬁﬂanget\,iecrg,gg;htcgltﬁlum2 Preférably, the rim of
RSk 824 HAST SoffBdatiltfto hifihiZAdamEgE WHESAEE wal. It

or percutaneous delivery toa deploynent P e an
tshém heesmders&oddshhp’ethmrmppbrtcsﬂuﬂctgw &doof WEn3C is only one

BFUD B REHPOGMETt o SR oSty QL ToITFS | ey, bise Bdopted, such as
HEMSIoPIRAMY andeBILaY . exf)aﬁaatﬂém%rméwm@rmat i bl e
materials”including plastics (e.g. hydrophilic

pl astics), ceramcs and the |ike may al so be suitable.

e Bl o SRRSO . e

80! respéttivielydand foemelddtdre sSbhibcomphatiblesiHipet e PREdal. Such
sinus ostium or be pressed against the ostiumifrom

Materalg hinchider dindharfehapen 'Téﬁ?f’ﬂﬁ'é'r alaye Nitinol devices can be

C:.S
PRI Son, = pERLRBL BEEF Kap Be (BfHrp St fort AdlgBtaneous
délivebey Itolarderﬂ@yinpmsslte and lﬂgervwe!émmie th'ehape omerngrys icoufiguration
and to reve \C/tgsggd tenﬁgwg r550045 ]1.The venous

w endelgasrd IVery hirda the tempesate; gdronmant of the
BlRBERRSsEOTt té"ﬁé%no%?é%bH&' I‘Qﬂ% dvora(hiak SHRA H%fcompat{ble materials
posi tioning flange 3 over e coronary sinus oS

ichslingy plastits ¢engt hedeaphilial plastits), terantics aedtthdlllkenhay also be
th enous col | ection devi ce should be selected with a
PYLA% di ameter which is sufficient to block flow

t hrough the coronary sinus ostiumwhen it is in

abutment with thesurrounding portion of the right
K044 ho wainimizeithe 386 ab bladking-emial seinsrwhighdaed@®o the coronary

sinus, the venous collection device should sit just inside the coronary sinus
ostium, or be pressed against the ostium from the right atrium chamber. In
either case, a hemodynamic seal is established. It is also desirable for the
collection lumen 308 to be flexible for ease of delivery and positioning within the

coronary sinus and to prevent vessel tenting.

[0045] The venous collection device 330 illustrated in FIG 3D takes yet another
form. Here, occlusion is achieved by positioning flange 334 over the coronary
sinus ostium, closing it from the atrial side. In this embodiment, the venous
collection device should be selected with a flange diameter which is sufficient to

block flow through the coronary sinus ostium when it is in abutment with the



sits just inside the coronary sinus, protruding
centrally of the flange 334. Advantageously, the

WO emansMe) pressure generated within the sinus BLI/ATZN05/000237

col l ection of venous flow cregtes a nore effective
seal between the flange 334 and the coronary sinus
susiroendipg @oetidri oftHel rd]ghtfatritmr!ntWall.iEplmemf theratillaction lumen 308

| at to th { ' ti
S S danthe cooieRRRY SmprRolrhaar ERaYaN: i Peafigage 334
A@Oéhtﬁ@éé&él?n tRé hédatde PRasdife Cé’é’ﬁérﬁﬁéa VM/lfH?n etHeh%inLBf during

the support”structures illustratéd in
{:@M@pn rif dengHs dlow G@ates agnerst effecéwe@eat @letwé@en the ﬂange 334

S BR ot op Sy wdelid 28U ot METEMbteg pardiac
tl?édl@ﬁ@binﬁ) tt&gsmémlcTﬁﬁ:Lﬂaﬂcﬁi via elgeé ﬁ?ht striuh@MLathisee iMproved
shape and is configured t when infl ated, rest

a@t@nmé,nthevﬁangeacwugpraiwno@f fie3Pi mAy bgtcpqruhln@gwllthnelther of the
SO eI SRABAT 11Gh BSpripdum. When 1nfl ated.
| nst de T he

second region si coronary sinus,
contacting the vessel wall to forma seal and occl ude

e the sjir and the right atrium whil st
oI T snctall Toeuati venaus hlpln 1dgiipeses40! 350, each
ﬁQwh ctgd P@ftt\ﬁi%h reﬁtCt d#”%ﬂuct@?é' SRiERN ||'1(\E/tl5F§8rates two

308 xten S the oon arrangenent pro I ng
cmmﬂWyadﬂmabwgmmns:eThe arstzreg@nt iseflange-H@&sinvshape and is

PP onhenaaatRe L it Abylentii? aoperypaidl dhg ront atrium

waﬁ s%lrwmmn{go%ﬂ:or%aﬁteein% @s}ti@ﬁh aNgRWi ihfated, G @Bcond region
w re (not shown) placed inside the coronary Si nus

gits inside fke joProranisieus uppdacting thecvaesseli walb tpdermiaseal and

e 1Bty b MaBRb e i R Wl ool AP Wt Brainspining patency

bbwver sintd@hite flalpis \colledted bysthe Wwallestistraluntsh. Colle@Bon lumen 308
ostium can be determ ned by deformatjon of the first

exends ﬁarqu%gi%hallmmrtaﬁ@em%mw ingy i, adgled advantage of
bé‘rﬁtt ﬁﬂ; QPaB(fé i P@%’ bt H‘?héjg s fGR@éF @ucmgﬂthe risk of
e used. Wien |

sol u ograp Icl g|n
maginlamn mtbeheaeeml wali atdabc)llapsmgmf the simfd.ated to
occl ude fl ow between the sinus and the right atrium
mai nt ai ni ng patency of the sinus and centrali zi ng the

CATEYS 418y Enee dfil o e Wikl Yo i e
cashennsihusnguideatthe inflatabim supgbnrﬁruc’fmre into rpmrsition. The first
Lpdgﬁlg{:a( frcﬁgrl](%? d %?Ig edO anc? a collectns on ca hetgrngﬁendhg therethrough is
moved toward the coronary sinus ostium. Location of the ostium can be
determined by deformation of the first (proximal) region. When the proximal
region is inflated with a fluid which includes a contrast solution, radiographic
imaging may be used. When in position, the second (distal) region is inflated to
occlude flow between the sinus and the right atrium, maintaining patency of the
sinus and centralizing the catheter tip for collection of fluid. This may be
achieved by inflating two separate balloons or two conjoined inflatable balloon
regions. The former requires incorporation of 3 lumens to enable (i) collection of
fluid from the sinus; (ii) inflation of the first (proximal) balloon; and (iii) inflation of

the second (distal) balloon whereas the latter requires only 2 lumens



fluid fromthe sinus; (ii) inflation of the first
(proximal) balloon; and (iii) inflation of the second

W@ ciosnsd4¥0 bal | oon whereas the latter requires BPCI/XU2005/000237
| umens[ 0048] In the enbodinment3® illustrated in FIG 3E
and 3G the first and second inflatable regions are
di sti ngui shed by a pressure-sensitive actuator which

0048]ih MEenIFRBHLS MGt i t T
gecon]d reﬁi%ons. Ws‘ig{r? wﬁ%ﬁﬂebgb Fﬁggsl%o% %@sé%é%e ﬂPs‘? and second
inflatahle dregiens ape edidtinguishert dbypree geessurdisthsitieat actuaics which

. IS .0Sss the actuator, inflation of the )
B Qe REhME nlatBerd 48 st andasFona redianse Waemthe firs
edgion vabs e beBR NMinfR¥6d 0OAn@ 0B Wird- : Al
Adgv|ant ageougl y, in theégﬁbgdiwrrréérﬁé?’rﬁ%%t Pgatsesgrel ndlgfa&nt'al 'S
sptapfisheaciess the actuater, ainflation «ji e secend irkgioanoccurs. The

, | ' t inflati ite of the
B0ERR PRI R T e "B e iahho (oidi system.
pdvantageausignidierenibddiments Nusttaicd inl BGE.3E Badf 3GSthe first

regi.on is, provig dinthe formof a first inflatable
B‘Z’gb”%isg'é’ﬁda?tﬁ ﬁ@ee'&ﬁwqhegi Rrigciselyplasatiae dhe rinflatiorf sitenof the

SécohSiRAaty FeYibmt abl e body 344. The two regions are
connected by & neck 346. In such an arrangenent, the

di stance between the first and second infl atable

i iS. -d ' he | h of th K,
TRl b AR B Prdh o i B3, ane st
Refibh i) proadsd rIHSthéci%HhaéfegWirsPﬁrﬁﬂ%ﬁaﬁl@eq)é)}w 3l4p0hhnd Y€ Yecond

the neck length is selected appropri at occl usi on

®Oian vwpnewideden thedormoobmasecondriotiatable body B#ghThe two regions
‘ ri [ ils ermttin ol !l ection of

e cofeciils BGL0RHE . W suh o BRrangemBat dhe Tsioraretween

thei first fameldsegpridninflatdite Boiss id pré-Bdidimi | h!

cardi ac vein. 0058 FIG 3F i slgabgé; ggtsé?@éi%tfo aﬁgv%g\%/th of the

negky ANdahis,gar he usadhiyeasition toe sechnd inflajablentsayuin the sinus
' | [ h i [ St i nf |, at.abl ' .

Aol Brdr torRfptiorE WA, R0 8RE Idigth 8 eedlid dmpropriately,
caoirsiom afr flawgeetamen thec koftarg QINGS tand0 the right 3tHum can be

second, i nf.| at abl e bodi es 342, 344 includes a secondary
Ei‘cj'f'?vaﬁq 'Iégrﬁﬁfwtt'g%cquﬁcéﬁni of hlead feam oswhstantiallymall nof the

tiBEla®) EORONBPNJ&inG fedd; i i f abl & bod :
i's iaﬂl at ed?}?o a c;%‘?%"é?xmg?'éégﬁ‘r”f& rn?:fudflugg %h:e @haé:ﬁe cardtac vein.
forced to escape the first body through the secondary

B0 B, " Sl SR e Sn aabsompnt for
domigving eensecutive ARt S AGY hUesddhbahh bR bbdEs for the
i nfl at abl e bodi es. Such

support structure illustrated in FIG 3E. In such an arrangement, neck 346
connecting first and second inflatable bodies 342, 344 includes a secondary
inflation conduit 348 which is much narrower than main inflation conduit 341.
When the first inflatable body is inflated to a certain pressure, fluid is then
forced to escape the first body through the secondary inflation conduit enabling
second inflation body to inflate. It is to be understood that other methods may
be relied on to achieve consecutive inflation of the inflatable bodies. Such
alternative methods may involve use of fluids having different viscosities (e.g. a

contrast solution and saline) to inflate regions separately. The viscosity



alternative nmethods may involve use of fluids having
different viscosities (e.g. a contrast solution and
weadosngu4a 0 i nfl ate regions separately. The  PCT/AU2005/000237

viscositydifferential my be I@I ied on alone, or in
conmbi nation with other apparatus such as val ves,
défférehtialiresy sedeltiedrbnaese, 4rif Tbhibiratidrt withathereapparatus such
supvo rt strycture |IIustrated in FIG3Gis in the form

Gf Va'NGEr Faaﬁf‘%est fARd Mmemabrangy. second i nfl atabl e bodi es,
352, 354 distinguished by a nmenbrane 356 inside the
structure. The flange portion (base) of the bell which

ERAAHI herrlternative suppart attuetute diusBstdi in E:Ié:hBGglsrladhe dorm of a

| s 350 byt h
Boll i ot Tirand “SepRocRipfRs nidled, sl e fisthotished by 2
esdrhbianeT356 FRNthd St ctliab T ebmshge3pdrtion (Bb@é!) Qﬂ?‘\e' Bell which
the done of the bell. Wien a certaln pressure devel ops

hRYseR therfgﬁt inflatablabbedyh 3¢ 5 2onfigurBe alve SE5Eith avalls 350a in

SEOP 88kl 0 0 B 35 B8y s

ostiem. §’lh1et a@d:cmdautﬂuadm borly B84 usqrovided!linctBeofiome of the bell.
i rectiona

UBih 31 Costanr  Rsis SHIe ie o meides frshflatablereos Ba megnbrane
@sé'fﬁs éﬁé’dlinbtfw BenRE o RN ot tidH oft ré)b%gﬁhﬁ étH{n% dy 354.

he end a~procedure n anot her e nment
done of the bell may be fol ded upon itself onto the

IOPEHRERANE. Y S o S anyahis pollBldriBy drcused in place of
WRINIr aBY3EBLS s 0&96§$ﬁéw péﬁnﬁ“#‘-@%@l"bﬁéﬁtdbﬁ%l b'flow between
folded | ayers nmay be sufficient to facilitate

ther fiest @ndli sacopd dnfiasingt badiys farilitating easy remevahef tharstsucture at

FRegR8 5878 ol o ARSEFeBYePheR. Y38 Ui AETHE B2F may e
full add Iu;iqn @belf mntsummflbngé rpeHion ot rb‘éré@tah@@u§'dé!i%ery to the
EOOSS In dual balloon arrangenent of the enbodi nents

PIONSTY RS- [N [Uch grrapgemstl, anheembrener egivalvenasay not be
PSSR 88 kR B e g TE0RA Sl BRI A o it

tifferdrztidl Qoumsdwtlhe) mflatiérh af o Itwelph?tst Mehessedtshd mflatmg region

Ad t th al be i nproved as a result
B0, A0 HBgHIP Ao B8 d1hte ADERIPER APIES BT 416 fikes S840 enhance

stablifgof (e ﬁfb?o%tﬂfctﬁrleqh%de%gﬁ]u\éﬂ res and/or any

ot her” suitab anci | lary devices nmay be used to depl oy
the inflatable support structure. [0054] At the other

%33 ohggl g‘alfo'ofnI g}rgngemem 815l %he emb%%llrln\e/r?trsymggt\r/ateg ihSFIGs 3E
and 3G, the first region has the capacity to provide a second level of occlusion,
in addition the occlusion provided by the region of the balloon which is inflated
inside the sinus. Advantageously, the seal may be improved as a result of the
negative pressure generated within the sinus during collection of fluid. Guide
wires and/or any other suitable ancillary devices may be used to deploy the
inflatable support structure.

[0054] At the other end of the artificial flow path, a delivery device is positioned
proximal the aortic valve to deliver blood (and agents) from the artificial flow
path to the coronary arteries for circulation through the cardiac tissue. FIGs 4A



proxi mal the aortic valve to deliver blood (and
agents) fromthe artificial flow path to the coronary

w@eaos08x30 f or circul ati on through the cardi ac PCEHAU005/000237

FIGs 4Aand 4B illustrate an epyanple of a delivery
device for delivering flowfromthe artificial flow
pod B dlustratec ancewamgplarafea idedveryhdevice diet deliveting flow from the

enhodi gent | udes flow between.the aorta and the
SAPEIRIGW patp 456 Bresrtl, SBEHER el PupLhed SRfiodifent occludes
fiow Berweeh rthid| ArtzP Bnfl 'tRE dodren4ry SAridTies fHersty @bhletely isolating
However, it is to be understood that the delivery

ey icaediagCitgailatiosr fronpiher systemic sirculationalHawenerpdt fis to be

N O Ty R .
@ithas wighdist odttiding | flowd of freghtdysternici blood drorhl the ddrtdinto the

is delivered to the coronary arteries at a rel atj_vel¥
FIRNENLATRERS  Injsommembediaants ayerefvid fiom thesattifigial tlow path

t%l garl e @Woffh%“]:%@ﬁtaﬁp:aﬁ%ri.bgt .é%la"ci%&gw W P4tCSt may be

o supplenent f e cardiac ti1ss hi's results
desidibleito permit extra bibed dioeufrom thgesndrta into dbel cecbnéary arteries to

th tificial I th. Howev h dil.uti .
SRSenh Gk the SeBRE et rasits iBrdiluiah sy Pgrapeutic
g@x&na,rnwoahfeéal vih | 9w Bafibial [f%%%]atﬂ.nHB%%r,?% IdBHS$ can be

ilution of therapeutic agent may be undesi e SO
compensaiad hyeeatanishingswpplyiof e agentyin she artificial §nwpadh.
be prevented or at | east mnimzed. Accordingly, it
may be desirable for the delivery device to occlude

[U_UQEF Pebthee Rnibslimehtsy dl0bdon e tikaapaatiyy agehehidSbe luhdasirable
sim lar manner to the positioning of the venous

s fipedteraiha@prigdniontheneoreaamyraitsries shauld breprevenjed orr at least
AR AR ERe" 6 S0 e SR8 B PRI R to occtuse

fAow eretweenetiie baorfe ahdr thiedcaronhmyoageres. dhea Sidlar Atanner to the
substanti ?I |y simultaneously. Wiere these steps are
petitiening P! dhB steneus Lalleciondevigg JB UBEycoreRarygeints.eihg steps of

. ; Vicn oy
SHSie NaReh BpScsic B AGABARE Lol B oria and e
ce artamprardoeonay artemes meays yoet perfornoéd dol tata sepamate steps or

| i at het d. 0056] An di .
SRR, SPERehuPRy, Whetk Blisnoaions. Ak RoviBe syhstantially
ShfIIRheBBSI9, IRENEARGY RFSRISS AP HsS URP! ah Id&éﬁmiﬁqﬂl\ﬁjﬁﬂze. To

i nf | at abl e'bod%/ portion fed by the supply | unen.
achiee évlatianeot Hfe artifibiab flowdyath supiphying the gaeanary aneries from

R B SR R B 2580 0

body portion has an openi ng which, when the

[0056] An occluding catheter for occluding flow between a main vessel and one
or more branched vessels has a supply lumen and an inflatable body portion
fed by the supply lumen. When inflated, the inflatable body portion occludes
flow between the main vessel (aorta) and the one or more branched vessels
(coronary arteries). The inflatable body portion has an opening which, when the
body portion is inflated, creates one or more first flow channels between the
supply lumen and one or more branched vessels (coronary arteries). When

inflated, the inflatable body portion also forms a second flow channel which



body portion is inflated, creates one or nore first

fl ow channel s between the supply |lunen and one or nore
whem@sosmd vessel s (coronary arteries). Wien i nP¢EABLN05/000237

the inflatable body portion &0 fornms a second flow

channel whichpermts flowin the main vessel (aorta)

aermits flole in itié ahaibl eedset fapda) acrossnthieswiflatabde Hadynportion in

re first f chapnel s. [0057] FIGs 4A
leTatR Tt Ofiel ey SfUISRERARISS Hovr b 406
accordi ng an enbodi nent of the present invention. An
i nfl at abl e annul us 404 is shown in an un-infl ated

£QQ=§76 FiGs rAGah4Brehaw adelivary an¢@celuding deviee d0@mccording an

L Ao ROy B ol RO shown i a
QﬁUﬁﬂldtedlstattadann@M%ndﬁmanvlﬂflatebm ACBG 4Bi mflatdble annulus
by the artificial (not shown

B84 i fe Mathofiid e dbe 2o At By HalyLa imen 408 thereby
ggﬁ%d\'}g‘f{ﬁ)‘jlnﬁ‘lgté %ivggsrﬂ}?ﬁér?ﬁ%% iy t&ﬂn%ﬁ%mgﬁm%lal flow path

devi ce d to the aortic
(rexi stmwm)ndnﬂaxtablmramhkm 4()4; inclndesisan ropeming i4d0 eowfigured to
0058] Al t rnat i [

BB RS SbLBAipsed MR DF HIvERCIBPR TSRl tt the aorti
a&wglreg.oﬂoén@wrsbgh Atheh the AMnRRIsTInRRYs ri&‘ﬁlflgféﬁéVef y

lumen 408 and coronary arteries extending fromt
aortic sinus. In such an arrangenent, the openi ng may
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device 400 is delivered percutaneously, in a
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enables the heart to generate and maintain cardiac output to the rest of the
body while the cardiac circulation is isolated.

[0059]In use, the delivery device 400 is delivered percutaneously, in a deflated
state (FIG 4A), to the aorta and deployed just inside the cusp of the aortic valve.
When in position, the annulus 404 is slowly inflated using supply from the
artificial flow path, through delivery lumen 408. During delivery and deployment
of the venous collection and delivery devices, it is important that their location
and orientation is monitored. This is particularly important when deploying the

delivery device, to ensure that openings 410 are positioned around the coronary



artificial flow path, through delivery |unmen 408.
During delivery and depl oynent of the venous

wa@elosegidn and del i very devices, it is inmportBet/AUN@E/000237
their location and orientatiomgis nonitored. This is

6300 08 erblelnatBhwAGh i BRIk fevopalheansbine: soredry arteries. If
@ Elﬁﬁlulhb@s ?@!")lﬂaﬁéd’ ﬂ?éuéh h v @Bt nk |09W1c9‘étdﬁﬁé‘ ch%ahr)é ostia is

artificial flow path and the “coronary arteries.
&Aveneds lﬂ@“pbﬁﬂh@ Asdulus is Ub&iyao waglutkdtowotoether cm‘onary arteries
cover. i nflati on of

S RSO 0 4 B BUFE ] URbbi B s koown

thid artimay Bédxséduéﬁm/éﬂras%lﬁdé’mgetd é’idtlﬁ'%oﬁﬁibﬁi Qe device.
tissue. |maging techniques known in the art may be
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4B is suitable for delivering a blood (and therapeutic
agent) solution fromthe artificial flow path to the
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th&PRE" Bnd stomach, and also reduces or eliminates the toxicity issues
associated with specific treatments reaching non-target tissue. Re-circulation
further improves the uptake of therapeutic agents by increasing the exposure
time to the target tissue, improving the effectiveness of treatment and reducing

the cost of treatment by limiting uncontrolled loss of therapeutic agent to the
systemic circulation.

[0062]As an alternative to the delivery device of FIGs 4A and 4B, coronary
artery occluding catheters may be used to supply the coronary arteries with the



time to the target tissue, inproving the effectiveness
of treatnent and reducing the cost of treatnent by
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system c circulation. [0062] Agz an alternative to the
delivery device of FIGs 4A and 4B, coronary artery
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the alodsslreénisheh beforé he-credlbfibsi al 1 ow path (and
through the cardiac tissue) nay be provided in a range

of different forns as woul d be appreciated by the
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high as 250 milliliters per minute may be required. It is to be understood that
this rate is not limiting (nor is the suggested pressure head), and may be
adjusted according to the size, age and condition of the patient, and the nature

of the apparatus and components used.

[0065]An auxiliary flow channel connected to a back-up reservoir may also be
provided in the artificial flow path, to provide the requisite pressure head if
constant flow at the desired rate cannot be achieved naturally. Alternatively, the
auxiliary flow channel may draw blood from the right atrium to supplement the
flow rate from the coronary sinus. Preferably, the artificial flow path includes



of the apparatus and conponents used. [0065] An
auxiliary flow channel connected to a back-up
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occl uding fl ow between the coronary sinus and the
right atrium |ocating a venous collection device in
WO bmsogxsanary si nus, the venous coll ecti on devPCEAU2005/000237
having a collection |umen andqig@ support structure,
usi ng the support structure to maintain patency of the
Yvectamy sinus during collection of fluid through the
coll ection lumen; and providing an artificial flow
pat h between the collection |unmen and the one or nore
GOr N Yn@thba' fof SsubMAtRINIYD idolating ¢salaRt créulafion fPom systemic
cardiac circul ation, cardiac punping for systemc
ciredlatian comprisingaihetsiepsdie. 2. A nethod for
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auxi liary flow channel for supplenmenting flowin the

artificial flow path. 6. A nethod for substantially _
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to claim6 wherein the substance is a therapeutic
subst ance selected fromthe group consisting of one or

Aor e of natidd fb?'suﬁlsfgh%ﬁ@%%%ioﬁaéard%ch?R:UIéiﬁm dtcording to claim
hormone, a stemcell, a tcytokine, an enzyme, a gene
tifartheyinayeting the step ofiodcloblimgdlove between the aorta and one or more

coronary arteries.

4, A method for substantially isolating cardiac circulation according to claim
3 wherein the steps of positioning the delivery device and occluding flow
between the aorta and the one or more coronary arteries are performed

substantially simultaneously.

5. A method for substantially isolating cardiac circulation according to claim
1 further including the step of connecting an auxiliary flow channel for
supplementing flow in the artificial flow path.

6. A method for substantially isolating cardiac circulation according to claim
1 further comprising the step of introducing a substance to fluid in the artificial

flow path.



8. A nethod for substantially isolating cardiac
circulation according to claim®6 further including the

WG k@p/0gd440 e- ci rcul ati ng the substance in the PCT/AU2005/000237
substantially isolated cardi &0 circulation. 9. A
met hod for substantially isolating cardiac circulation
according to claim1l wherein the support structure
i nc| u - di i . . . .
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SenRRUIMRN oy ki, SaP iz AR, 04 deiR fHetbpy AdddmdMIId and blood
surroundi ng”the coronary sinus ostium 7and the second
gegindbn is configured to, when inflated, occlude flow
bet ween the coronary sinus and the right atrium 11. A
met hod for substantially isolating cardiac circulation
accor Airngthiod fol subatantiameiselating kardiae SirctiagbRacadind & claim
second region are distinguished by a . )
Briugher ulcg&m the ster olisgsircuialies the substamcesin the substantially
' ' ; ; [{ St region substantially
ilsﬁgé%t&%@ﬁ%g&%ﬁat%r{é second region, until a
predeterm ned pressure differential is established

cross th ctuator, which facilitates [nflation of the )
éecon "F‘%@\Oar{c’r §gt_)stg\rl1\ﬂ@fyﬁgglaﬁgg Ca{[Ha¢ gHeplgtipy according to claim
. . . . Lot di L 10
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i nfl atabl e body and the second region is provide by a
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inflation thereof, after inflation of the firs
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ol uiBs AT (8BRS el en, M Fhcrasti atilhent win 2
Pdrtion oftierght atriusilval soitrbahdivg itise etdnagy simugicdGum; and

circulation according to claim1l wherein the support
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froma delivery catheter into the coronary sinus. 15.

f] .rgt&ggq: Egj Jaggli?ttaﬁ?%tllqahldl igcpllgﬁlﬁé %talrdri]gc %ﬁcr;tﬂjlgt?gn according to claim
10 wherein the first region and the second region are distinguished by a
pressure-sensitive actuator which facilitates inflation of the first region
substantially independently of the second region, until a predetermined
pressure differential is established across the actuator which facilitates inflation

of the second region.

12. A method for substantially isolating cardiac circulation according to claim
10 wherein the first region is provided by a first inflatable body and the second
region is provide by a second inflatable body and the first and second inflatable
bodies are connected by a channel facilitating fluid flow into the second body for
inflation thereof, after inflation of the first body.



4 wherein: the delivery device is a catheter having an

i nfl atabl e body portion configured to, when inflated,
woembsogk4d | ow bet ween the aorta and a pl ural i tRCDAU2005/000237

coronary arteries whilst del@dering fluid fromthe

artificial flow path to the plurality of coronary

arteri es, and allow ng system c bl ood fl ow between the
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circulation according to claiml wherein the nethod is

performed percutaneously. 17. A method for
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toclaiml1l wherein flow'in the artificial flow path
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circulation fromsystemc circulation, the isolation

appar atus conprising: a first occludi ng means adapted
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&% @BA&Yarkd nus and the one or nore coronary arteries
fromsystem c circulation during cardiac contraction.
20. |thelmethod fuppar eemprises thegstap of inflating the ody epdian.
the first occluding neans incorporates the support
structure. 21. Isolation apparatus according to claim

18. f uAtrhethoadapsuisstastiallysieslatidg @aediad cirgulatiam siccording to claim

configured to occlude flow between the aorta and one
bwheseia the method is performed percutaneously.

17. A method for substantially isolating cardiac circulation according to claim
1 wherein flow in the artificial flow path is anterograde.

18. A method for substantially isolating cardiac circulation according to claim
1 wherein flow in the artificial flow path is retrograde.

19. Apparatus for substantially isolating cardiac circulation from systemic
circulation, the isolation apparatus comprising:
a first occluding means adapted to occlude flow between the coronary
sinus and the right atrium;
a support structure locatable inside the coronary sinus and configured to

maintain patency of the sinus during coliection of fluid therefrom;



coronary arteries. 22 lsolation apparatus according to

claim19 wherein the artificial flow path further
WwW@eupns=es an oxygenator for re-oxygenating — PCT/AU2005/000237

oxygen-depleted blood in theogrtificial flow path. 23.

| sol ati on apparatus according to claim19 wherein the
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recei ving a substance for veryr{o t he ardi ac
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val ve and coronary ostia and conprises a |unen in

dyrinHcAYiRAGATERCHIBA- Wi th the artificial flow path and

an inflatabl e body portion which, when inflated:

creates one or nore first flow channel s between the

20t flisolambnfiapperpalsh agoordinge torclaior €l c whaneinythe first occluding
arteries; creates a second channel through which
@?@f‘%r‘ﬁ@%‘l’r eRHOPOEY "he I eft ventricle and
aorta;wherein the one or nore first flow channels is

i solated fromthe second fl ow channel. 25. [|solation
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SERIBE e ednrlRed 1B Gnide MM BStwEeR b 3oRa andsne ar more
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25 whérein the contours include three | obes
corresponding to the leaflets of the aortic valve.
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fether lcafarise st ioxpgendtbr fdrerevex@ishating | ®6igeariefstedevlood in
to the coronary sinus, and configured to expand when

the  astifigial fflaowRAR- per cut aneous del i very catheter. 28.

| sol ati on apparatus according to claim27 wherein the
support structure

23. Isolation apparatus according to claim 19 wherein the artificial flow path

further comprises an inlet for receiving a substance for delivery to the cardiac
circulation, the substance being a therapeutic substance selected from the
group consisting of one or more of a virus, a pharmaceutical, a peptide, a
hormone, a stem cell, a cytokine, an enzyme, a gene therapy agent, blood and

blood serum.

24.  |solation apparatus according to claim 19 wherein the delivery device is
configured for location proximal the aortic valve and coronary ostia and
comprises a lumen in fluid communication with the artificial flow path and an
inflatable body portion which, when inflated:

creates one or more first flow channels between the artificial flow path
and one or more coronary arteries; and

creates a second channel through which systemic blood flows between

the left ventricle and aorta;



i ncl udes an expandabl e framework having a fl ow proof
covering, the framework being collapsible for

w@ansnsameous delivery to the coronary sinus ar@i/AU2005/000237

configured to occlude flow bejgween the coronary sinus

and the right atrium when expanded. 29. |solation

appar wheeeiadberadienq more lfisstriol® chaenels ris isedatedpipemtthe second
ﬁtru urells a three-dinensional support structure. 30
WICAEBR" appar at us according to claim 19 wherein the
support structure includes two consecutively

i nflatabl e regions and wherein: the first region i

2onf i sofaliont sppalatus iaccomling to rcé@ltn i24 wbetemrihevmnﬂata@le body
B 5B, bl ot i B 1o 085 W o8 aive whit tne

body podioeds frflatedien i nfl ated, occlude flow between the
coronary sinus and the right atrium 31. Isolation
apparatus according to claim30 wherein the first

5691 OR oAt Qﬁgagr%ﬁ.%ng%&ﬁ?in?;ntoa{:lg |5 (WG @2@9 Ddhtéurs include

pressure-sensitive ac faC| I

thméé &besncarfespoadingrietthe égaflets ofthet sortic abive.

i ndependently of the secondregion, until a
pre-determ ned pressure differential is established

agr OS%om%naéHdéﬁ‘élQl“s awade?né &S thairh AlBRhéreid fd Q{Pg;fan $thfeture is

second regi on. | sol ati'on apparatus accord
phmlmIMredhenbla fortpleecutanecpus defiveny of ther mfncwdccbjgechon device to

ir i nfl at abl e boa g t he econd r d?

0 CocoBonE T o0 <Bayea, 5 Reband SwRan, TelagkH Tom 2
aicutdrfolue dendesscahétegonnect ed by a channel

?amlltatlng fluid flowinto the second body for

|nflat|on thereof, after inflation of the first body.

3. | RGIqoh ol RBRAUBARG I At 57 Fhelsh He YIRS dructure
iha|udics e e%”da*f"é frahwark bav HgUs f|3ﬁﬁ;§rbdf Bovéring; e framework

19 wherein fI UId flowin the artificial flow path is
aﬁmer@aaaaa e @SPGTW%QW%WSM&W§ CRFeRANY SidHs and configured

IQUHR HoRr edé?\gfelaH'Sg]ef ‘gﬁ)hé}yt BRur Ghb tHe!ri Ciﬂtogﬁnum when

pat I'S retrogra on apparatus a
exparideidn 19 further including an auxiliary flow
channel configured to supplenent flowin the
artificial flow path.

29. Isolation apparatus according to claim 19 wherein the support structure is

a three-dimensional support structure.

30 Isolation apparatus according to claim 19 wherein the support structure
includes two consecutively inflatable regions and wherein:

the first region is configured to, when inflated, rest in abutment with a
portion of the right atrium wall surrounding the coronary sinus ostium; and

the second region is configured to, when inflated, occlude flow between

the coronary sinus and the right atrium.

31.  Isolation apparatus according to claim 30 wherein the first region and the
second region are distinguished by a pressure-sensitive actuator which

facilitates inflation of the first region substantially independently of the second



37. lsolation apparatus according to claim 36 wherein
the auxiliary flow channel is supplied by a back-up

wo emensaity . 38. | sol ati on apparatus accordi ng POT/aU20087000237
36 wherein the auxiliary flopchannel is supplied by

bl ood drawn fromthe right atri | sol ati.on
ragioar Antik aa By Aatangines @r%ﬁ%r%@u ggéfﬁf‘ﬂ%' Iy ﬁéi%?'hegd gcross the

q%?%ﬁvththhYc%' }é&niagés fr@%’n&ﬁ'o'f H@séc}d?\‘q k& pat he auxiliary

anne art |C|a th. 40.
Appar atus for perfusing the heart with a therapeutic

2 alaolplion ARoRsae: PO B (AITRE0 N R ctrer Gt Tegion is
pﬁh(/l‘&@h | 98rsk! |r‘i’f\’¥it§lf)lekﬂdhg/jarﬁpmét $é2fcbn'd%bldi|i i8Prblide by a second

erapeuti c agent th the cardiac circulation and
laﬂatablecbadiy fndvihpafirst and mooddnﬁ@taht;; badiestaie ¢ymected by a

%}%% ﬂ&gl\}gbrg%ﬁ i Vﬁfe? H’@gniﬁ %c%i@t hg@éqorggﬁlﬁ%nm%?eof, after

Iﬁﬁ%tﬁjﬁ.mﬁ@qﬁéﬂb | iverabl e and conprising: a suppl y
[ umen; and an inflatable body portion fed by the

supply lumen and confi gured to occlude fl ow between

e RIS RO, ARG RGO REIR e s

cartrsh fuidhdrior a\fealihé balubioly portion is inflated,
creates one or nore first flow channels between the
supply lumen and one or nore branched vessels; wherein

édqe il%!@[‘f\g?géﬁp%‘%m’s %%brogﬁ% B Erérrhheg waefé.auma H6w in the

en in orma sec ow channel permtting
drtifivial flow pathisi antergsade.acr oss the i nfl at abl e body
portion, the one or nore first flow channels being
isolated fromthe second fl ow channel. 42. An

cl ul@b%oﬁaéﬁﬁér%iusa%@bﬂilﬁ@ o0 cRlii MR4Whersihi fuitieflow in the
or use proxihal an annul us of a cusped valve in the

antificial/flow plath istretrogradehe i nfl at abl e body portion is
contoured to permt closure of the cusps while the
body portion is inflated. 43. An occludi ng catheter

36 Cor dolfliohOappatbtiis?dcadiaing 1o tlaim Crifiathier indluldinde ahvauxiliary
or nore | obes corresponding to two or re cusps. of

flows channel. copfigumd-tersuppleraentfiaw ethergyt nEC'?'h fiavapathti c

agent to the heart conprising the

37. lIsolation apparatus according to claim 36 wherein the auxiliary flow

channel is supplied by a back-up reservoir.

38. Isolation apparatus according to claim 36 wherein the auxiliary flow

channel is supplied by blood drawn from the right atrium.

39. Isolation apparatus according to claim 36 further including a control valve
for controlling flow from the auxiliary flow channel into the artificial flow path.

40. Apparatus for perfusing the heart with a therapeutic agent incorporating
the isolation apparatus of claim 19 and further comprising a circulation device
for circulating flow of blood solution including the therapeutic agent through the

cardiac circulation and artificial flow path.



steps of: substantially isolating the cardiac

circulation by: occluding fl ow between the coronary
werovsssamd the right atrium |ocating a supporeCT/AU2005/000237

structure in the coronary si@6s to maintain patency of

the coronary sinus during collection of fluid

therefrom and providing an artificial flow path
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coronary ar and addi ng herapeutr c agent to the

G 1m03necrtmiancﬁhe:dN vessbls{ othedeicclueling teatheter hbaing. wrcu@neously

Y‘% for delivering a therapeutic agent to the heart
'86 lé,gnd SORIRISIN%4 further conprising the step of

occl udbmgolf heRehmEen the aorta and one or nore
coronary arteries. 46. A nethod for delivering a
t her agreiinflatablgebedy portian freby tecsvrpliduinenc PR repigured to

C@(}Cg{fge ﬁg\p{gbeg{rvreﬁraqﬁg 'ﬁﬂ@ \Zeos%%o? h Otﬁggo%\celt §ﬁ Q{JrgrBrEH@ned vessels

WRaH Reed | 6@l inflatdbid tiode, pcﬁtidﬂr@l‘rfmhg aa cpening @Hich,avhen the
cytoki ne, an enzyne, a gene therapy,_agent, bl oo %n(%lw
bdyoroRiONuIs indateda Gieates PNe: BbIMPTRGfiEb flemashannels between the

Pl hdTiend BRERGHb o yREREd Lasdtal ] vered by

rade usi on od ‘according to claim
44 V\/rwln@nein thrnIﬂlatabdmbudy postgmns fusheieconfigueet] oy when inflated,
retrograde prﬁrfus od for, substanti
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inhSEY dgf‘ 9\? g%?tfﬁ?f it HheUSemdte Rstifo BhhMeldRRMRisdlated from

accor I'm 19. 50. A nethod for substantially
tihecﬂea‘,bhdglou\aa:hhmtel circulation fromsystemc
circulation conprising use of an occl uding catheter
according to claim41. 51. A nethod for delivering a

dper aRg\Fcchudhite Bathefert Al oR@iAg tto CMTRY 4 lc@gﬂg@redqbr aBe proximal
i sol ati on apparatus according to claim 19. 52.

amarmuluSoof detuspedi valver in e ap%rmtweéselgérhere@ meelnﬂaab!e body

R e B

ﬁqﬂété@t ure for maintaining patency of

43.  An occluding catheter according to claim 42 wherein the contours include

two or more lobes corresponding to two or more cusps of the valve.

44. A method for delivering a therapeutic agent to the heart comprising the
steps of:
substantially isolating the cardiac circulation by:
occluding flow between the coronary sinus and the right atrium;
locating a support structure in the coronary sinus to maintain
patency of the coronary sinus during collection of fluid therefrom; and
providing an artificial flow path between the coronary sinus and
the one or more coronary arteries;
and
adding therapeutic agent to the artificial flow path for delivery to the
heart.



the coronary sinus during collection of fluid from
therefrom the support structure conprising two
waznsesudid vel y i nfl atabl e regi ons wherei n: t hePd1/AB2005/000237
region is configured to, whempg nflated, rest in
abutnment with a portion of the right atrium wall
surroundi ng the cor onary sinus ostium andt he second
gi o co en inflated
480 ey Btiehevete Bieahd a MHERRgP S PR Bt goording to
baimepn fdrhﬁ:r%zfrﬁwexg $hé dte e ocBRIdingIhéwabdtiveBh thé. adita and
percut aneously deliverabl e support structure according
oBe OF ML TIrQRAsy @rierieRe first regi on and the second
region are distinguished by a pressuresensitive
actuator which facilitates inflation of the first

469i OA migtisddfibr déli\berllngdsﬁhédﬁmultly agerthe thecheart according to
region, unti/l pressure differenti al

eterm ne
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i nfl atabl e body and the second region is provided by a
second i nfl atable body and the first and second
hpf | aAam&hé@dé&%réth Wrmé*lﬁﬁeﬁhﬁhéreﬁh%ﬁethéﬁﬁb&ﬁic agent is
facilitates fluid flow fromthe first body into the
deliveneld by anterogrades perfusion.t her eof , after inflation of
the first body. 56. A percut aneousl y deliverable
support structure according to claim55 wherein the
g8anngl nidtho@ AGtdingMY Cdlain® 44 ayiéret theethdrpeutic agent is
facilitate accurate sitioning of the second
ﬁjﬂWe&‘P%bb’éelﬁ@QI?dﬁrF@rg'é'%e coronary sinus. 57. A
per cut aneously deliverable support structure for
mai nt ai ni ng patency of the coronary sinus during
4:@I | eAt mathad foi sublstantialbf isolatindeasdigp atitcusdtionC frone systemic
nL‘ﬁH sing a .three-dinensional framework which is
rBPtiging hise X @priarlation ApRaraius agerfeingstoedaim 19.
st ate and expandabl e upon rel ease of the conpressed
structure froma delivery lunen to support the
80r onAr meﬂhcﬂéomhbstanﬁﬁlly Asqntmﬁrtgﬂnrcﬁausztu;cudt&ldnv&oa’oIsgstemic
ort structure accordi .0 cl m57 hay.i a wove
SHibetcn femBrihas85 Bhracidite Sebiefroatiing fo Balin 43"
delivery in a conpressed state and expandable to
rral ntain Patency of the coronary sinus,
A method for delivering a therapeutic agent to the heart comprising use

of an isolation apparatus according to claim 19.

52. A method for delivering a therapeutic agent to the heart comprising use

of an occluding catheter according to claim 41.

53. A percutaneously deliverable support structure for maintaining patency of
the coronary sinus during collection of fluid from therefrom, the support
structure comprising two consecutively inflatable regions wherein:

the first region is configured to, when inflated, rest in abutment with a

portion of the right atrium wall surrounding the coronary sinus ostium; and



the support structure further including a flow proof
covering to occlude fl ow between the coronary sinus

w@nabsose40 i ght atrium when the support struct UPET/AB2005/000237
expanded. 7

the second region is configured to, when inflated, maintain patency of the
coronary sinus whilst occluding flow between the coronary sinus and the right

atrium.

54. A percutaneously deliverable support structure according to claim 53
wherein the first region and the second region are distinguished by a pressure-
sensitive actuator which facilitates inflation of the first region substantially
independently of the second region, until a pre-determined pressure differential
is established across the actuator which facilitates inflation of thg second

region.

55. A percutaneously deliverable support structure according to claim 54,
wherein the first region is provided by a first inflatable body and the second
region is provided by a second inflatable body and the first and second
inflatable bodies are connected by a channel which facilitates fluid flow from the
first body into the second body for inflation thereof, after inflation of the first
body.

56. A percutaneously deliverable support structure according to claim 55
wherein the channel has a length which is pre-determined to facilitate accurate

positioning of the second inflatable body inside the coronary sinus.

57. A percutaneously deliverable support structure for maintaining patency of
the coronary sinus during collection of fluid therefrom, the support structure
comprising a three-dimensional framework which is deliverable to the coronary
sinus in a compressed state and expandable upon release of the compressed
structure from a delivery lumen to support the coronary sinus walls.

58. A percutaneously deliverable support structure according to claim 57
having a woven three-dimensional support frame configured for delivery in a
compressed state and expandable to maintain patency of the coronary sinus,
the support structure further including a flow-proof covering to occlude flow
between the coronary sinus and the right atrium when the support structure is

expanded.



