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WO 2004/ 096334 PCT/ US2003/ 009687 CATHETER W TH
OCCLUSI ON RESI STANT TIP BACKGROUND 1. Technical Field
wab@4p9a3ent di scl osure rel ates generally to nedi/vgtoon3/009687

cat heter apparatus, and nore 5 particularly to a

catheter including a catheter tip that prevents

occl usion during use. 2. Description of the Rel ated

Art Some known catheters are tubular, flexible nedical

devi ces for adm ni stration of fI ui ds (wit hdr awnal ,

i ntroduct$ ER)WITHHOG bR NT FiBse| s,

etc. of a body These cat heter deV| ces may be enpl oyed

empi stration of fluids that includes 10 the

B—Esl'l&;ml:{rr'ra'rreous i ntroduction and withdrawal of fluid for

appl i cations such as, surgery, treatnent, diagnosis,

ett. | nTedmigdMi¢ldul ar henodi al ysis application, blood

is withdrawmn froma bl ood vessel for treatnment by an

arThd pedsalt disclogye deluies @enetdlly he nigdiadl edtheted epparatus, and more

I ntroduced back into the bl god vessel . Varl .ous known

articulanhtogh caffasistanauding @ cBeisT HRia peYents oceliinn dumRsmyse-

wi thdrawal 15 and introduction of fluid with a body.

Thése dPescrintionspf the Related Ant ti pl e | unmens, such as

dual lumen catheters that facilitate bi-directional

f | Sorde fkinownwhaghetdsy asnabblanefiexpele froedisal deivides! rfavxadmi@fstration of

et *hERuEedh iRt sk R EAR T 0 RRbe e bR

g]g%gur ter @F%ésl B@y\}ae?q%@%ﬁt t?q%ra H@Ih}gtgﬁngqfefﬁqlgq Hlat includes

the éuﬂ{{ﬁiheeﬁs iR @At hed withlasyaP|® Gthill Fos Hﬁmdaﬁgnst §hcﬁ 40 surgery,
henodi al ysis unit which dialyzes, or cleans, the bl oo

treatmenty émgneslwﬁct e Im e griisykr \hatnedlalySilSh@mmcanqm édodgl @owthdrawn

fromtzhgf g)tgw?giee Ifor trﬁr}meggﬁl ggta[r%@giglg%gﬂgy F’igﬁg% %Pci lfmeeﬂea%d blood is

intro8@&Ramatiethtd rRMBlddEvaasdieri al | unen by an i nner catheter
wall, called a septum The efficiency of a

heRgh @ Midwh SHRGEIE v‘?ce@f%)év@%eér?%?%‘i‘/e@lfoﬂiﬁﬁﬁ%ﬁhﬁe%% Sithdrawal

25 recircul ation of blood flow whe the dialyze
and iptroduttionidfifhyd thids a/kedyu sThea«mdcmccss mify guhzfymuttmleuhnms such as

rter hi s _.dr awback
cual it EueB it el g firediignE IR 19k SyrCSRUNERE porforms
with&ld®hl éftbod BRd eRedthdduRbn It MERAKSEtdANBOd tSthdveReE eDuring an
distally beyond the openi ng of the arterial |unen.

VO
exema/f@gs@mywmgsa g lunpeie sathetgr Heingertedeinfaca dody and
bloo@ ?sﬁ%ﬁ%ﬁggv?llt ou%ﬂfatl eEBlolbﬂ}-n\éﬁl IF q#es gdt &lﬁl ' Gﬁl‘ﬂ bload is suﬁ)tphed to a

or “exa can forma
hemddial@sis @Ait twiticlo ﬂmhyzlag, @f clémb hthe bisoistoathoat Waseadndamess water.

The dialyzed blood is returned to the patient through a venous lumen of the catheter.

Typically, the venous lumen is separated from the arterial lumen by an inner catheter wall,

called a septum.

The efficiency of a hemodialysis procedure may be reduced by undesirable
recirculation of blood flow whereby the dialyzed blood exiting the venous lumen is directly
returned to the arterial lumen. To overcome this drawback some catheter devices stagger
the openings of the lumens such that the opening of the venous lumen is disposed distally

beyond the opening of the arterial lumen.
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bet ween t he openings of the |unmens. Another drawback
that nmay arise, due to the dedicated flow direction
WO o493 ti cul ar lunen, is recirculation if tPer/DU5m08/009687
direction is reversed. 5 Further, suction introduced
t hrough [ unmen openings of the prior art may draw
portions of a body vessel wall therein. These
dr awbacks can disadvantageousty result in flow
ocEhags cafheter deraeast anvesver talspoyfigr Bamaesionnadditiengl drawbacks. For
overeo di sady c | .
e A o ARG 2 RS B Hrocations
betwhErethe dheni NGO EE Dinehd! iANGtHES Erawback i hial atiee, due to the dedicated
unobstructed fluid flow It would be desirable if such
flow digestigietiar 2 preticrierdlusesie ay secireplagion fif dhes flow disegtiont iggreversed.
Chetar . ti . . .
Forte SAERGY irloBud R EGRNE e OF Gp A 06 pHERRF i portions of a
bodyresel siallltieeréinoWhb st dvewbadks wemdisadvahtageowsl yuesdt in fldw occlusion.
woul d be highly desirable if the catheter and its
C OMisdréforte Nt wald Be déSrabRStol dvedddtheethk| disRNhdt¥ges and drawbacks of
manuf act ured and assenbl ed.  SUMMARY 15 Accordinglg,_a
the pigr pEt with jascagiegsyi inglgdingca eathgier Bp &hat maeventst goglustegtduring use to
facilf?z{t@éﬁééﬁsﬁu&%gl d ﬁgw GUELAY dasRshbid ﬁc%]illﬂll g_%tatﬁ‘l ter included concave
unobstructe urd fl'ow to overcone the |sa8vantages
surfaaedadjareamtircesshadr tinéo preivent @octusioDeasidr eizleyirabdel edviraulation. The
cat heter includes concave surfaceg adjacent th
catheliiy Y alsoy LIRS STGRupE LAt PERYeoR IARateAGES Fafifs. It would be
highfyS @bdifBleAtif Qe JdRtGARACLE BRMitddn OpartsdGld leh@ly and efficiently
reversi bl e flow between | unens of the catheter.” Most
manyfestirediaing assehblesht heter is 20 easily and efficiently
manuf act ured and assenbl ed. The present disclosure
SUMMaARYes rel ated disadvantages and dr awbacks
experienced in the art. The present disclosure
pr AVt deinglyd AAthedr N brovideddiscludingd Edtmdter fipl (R prevents occlusion
_dialysis catheter wth_ a_ tip configuration such that
duringn aisgyitet facilisatg surgbstrpeteqd (fhadsflew, to @xewomg the disadvantages and
ri - I - t L,omshi ' I -
craw DU e BhigPa By EhR, bR AR hthe ¥Gicave surfaces adjacent
the dathegir tipdionatvemno ottlusion ahdngdésiableattiedudationT HEhecertlieedramnay also
.my include_sideholes. Thus, the catheter tip .
facilgiy e Yol ow Setwasa lgmeusht thy @é@%@urﬁahé%fﬁe%em?swhﬂer is
easilg ady Qﬁ&ierﬁl?%ﬁ’xﬁff&‘&ﬁﬂeﬁlanﬁ QEscRBR ! re Q€ bitSlofite 1dddBves related
esign of the catheter tip helps to keep the tip away
disadvaotagtshendsiraiebedks epperichecdieslseedsf. el i mi nating t he
potential for the catheter to adhere to the vesse
walhe whsents distliosurei groajdps,i @dong30thEhehmgsmetnildple lumen dialysis

catheter tip design als dvant agequsly faciljtates . )
cathigfe Wellpa Sin F?rgﬁ%lffgn% sy et Mo 1ot GGy ¢ B bgen despinate in

2004/ 096334 PCT/ US2003/ 009687 the catheter
longitigina \pesitionabnghiee chtbately dicagthsteninayadilode $idghodes.
particular lumen to a fl ow
Thus, the catheter tip configuration of the present disclosure advantageously reduces

symxhg@a%m av\%lédﬂﬁel BLE" -DItRE veIMBEAGR! ofCRBTILSEALhIOR the same
0 2 3 .

the potential for positional occlusion. The design of the catheter tip helps to keep the tip
away from the sidewall of the vessel, eliminating the potential for the catheter to adhere to

(
the vessel wall when suction is applied.

The symrnetriéal catheter tip design also advantageously facilitates the capability of

bi-directional fluid flow for each lumen of the catheter. The symmetrical configuration of
2

i
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direction, such as, for exanple, inflow, outflow etc.
This configuration results in simlar recirculation
w0 poogioedsas direction of the blood flow (infl owdTIe2w03/009687

used for inflow and outflow |unmen used for outflow,

or outflow lumen used for inflow and inflow [ unmen used

for 5 outflow). Thus, blood clots attached to the

cat heter, including t he septum may be washed away by

the catheter ritgt pvgcqn@s/ the dieadwpripgry of @Q&/ ighitingct patisular fwmen to a flow

cirec§BE TR bl SHAPER: ok dlifion” M L Rl oRBepPln by p simile

recir@l S0 i6 @ith@Udifdcaen bhie bludd fRfw (ilRowathed esedSUEMIIa®, and outflow
for exanple, a dialysis machine, etc. connected

lumep esedtfor ontlaw, emeutdawt lumen aysed igs dnitestandginglawnbimen used for
p i t

ounh PR 8 B 3EENIROGE, Wbt B B4 08 B Oy st

awa}t lbp udleindiiadyandéxt esvdising flowadiecioak il dohescative dird‘]l}BSIS It is

ul ar body has a firsg |unmen second lu
contmlﬁteg @@pfh?n%léﬁ%@ge@d(q{ewsrétﬁﬁg’&w Y PoiiPY edosw source

outsitid® e“ g—l r&ﬁ-fe‘f@lslucﬁ Q@tfog%f(éuﬁi?l% atdifydik Fﬁkh nH”&@ connected
an con t hat defines the’ seco% nmen

ﬂwmﬁnrtion of the septum 15 extending distally beyond t he
first lunmen and the second | unen. The first wall
I Nkl uae pagiculdrr embydildenexd eatheten ik habvielkd eivd acetirddnat | with the

beyond the first |umen and i s spaced art fromthe
pnnc&}?% .Ogﬁ hePresqat displogvre- THhee caths r BFRES, p pqmgAted tibular body
extefifild R dfted QA et rﬁ?ectﬁbﬁ@pb&g, hdkea B@gttlﬁﬁ&l afd asB&nd Tumen
sep The portion of the septum nmay define a planar
with su,ﬂepame dispastedfth@ebetvvhel c Ohe avhwlahddadeclu@ ofirst hvell that defines
rst wall exten t wal I, .extensjon nay
the frSfdRingE a0 graerans Wl tath s ik afCenp gt 2L B g the septum
exterﬂfi’ﬂ%‘&siﬂh? HROBEAMR B il 2af thé)Sedohll Tim¥R! TheXkfRSdIPMCcludes a
pl anar end surface can be di sposed at an angul ar
first vyall ekteasipn that em&nd&/@sttaby beysindribe fissh hyragreanskis spase apart from the
pordfiPof 8 el 1y FEBHITRAR 0! AT RrCRR R s i porion
of th¥dpturhncl udes a second wal | extension that extends
distally 25 beyond the second lunmen and is spaced
ap@hd pdriieAol R sepukd MRy Béfideepiafitsuffaceliher MRESARE contdld surface
extenS|on defines a concave surface facing the portion
of theffirstrwalt eptengion. Tffée piasttwahexdensiathaay emluﬁﬁ arlangeenchsurgace that
anar surf.ac al fac t he n f
formf o0 afA 1Lt et Skt B0 R kBl o T hipjanar end
surfabél chiiBe didppdednalan e gdulatibfi@tidnh@lative o planabewfigbarof the portion
out the concave surface of the second wal
of th@ ﬁ%wa.tlam facep ghemronaalie suHacesefrthe Bt 3allextengiondi sposed
at an angular orientation relative to a planar surface
of Alttrmatpvely.i the sesfond W@H 1gelpdm sceand falestephion dori catpads distally

beyoB%{l;eg%%alg %%%6%1#: % spac apa %oer}r'? The port1§n \A\Pthzeos%f'){ %%6%?{6 second

wall extension defines a concave surface facing the portion of the septum. The portion of

the septum may define a planar surface that faces the concave surface of the second wall
extension. The second wall extension may include a planar end surface that forms a
boundary about the concave surface of the second wall extension. The planar end surface
can be disposed at an angular orientation relative to a planar surface of the portion of the

septum that faces the concave surface of the second wall extension. {
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The concave surface of the first wall extension may

define a first cavity and the concave surface of the
w@emangh3dal | extensi on may define a second cavP€HUSZNF009687

first cavity and the second cavity are symretrical.

The first wall extension and the second wal

extensi on may be symmetrically di sposed about the

portion of the septum The first wall 5 extension may

| nElneu dencavé |sw§acescofetfbe disteyvall ﬁgteasrpn meay defénean é@stb@yﬁm dmd the

conehRSe e YRR AL R S SR By 950t oty

and &%t @R6H®RavilRYrd Bghmdeical. f iThet fist emlextenabnand the kédond wall
di stance beyond the second | unmen and a second SL@P
extensianeRay g smmyﬂlmom@%@mwmﬁ@ of dlecosraptungmdipe first wall

o BB AL ST | BP9 R e o

secohétee e aending a sxdond disstatics baydnd the fiestduhére The sicohdiwal extension
and the second | unen The first wall extends, distall

may fRajsiece fifd Sty s g distancg peyers Higateeond bmeprmd d second
step é&g{d{%agggo B aC| %}g) nfitheSdec¥Rd funfxt ensi on defines a

concave surface the septum extension. The
lgxoi?ldalf’%e!te Exb&l %n? bt S%H%ﬁ/n R%y { {P%t&nq Exfion ﬁlsbqﬂéﬂ rAdj acent to
I's space apa rom sep M ext ensr on. e
a dls&e tip lofl theedatheet ta@ sxtendwkﬁﬁtalhyabeymndam:ﬁtse el @dehd ssziond lumen.
t.he septum_ 15 extenshgg%% not her_ alternate

The Hrshallrfasiends dialibryg BT fepacerapag from the septurn
extelﬂhﬁn afheStfst exﬁ"}ﬂ% g'?lef?ﬂééoasécﬁﬁa% e Rh fhess‘e‘glfuﬁ{:&tensmn.
e first wall 1nc a first wall extension that
The secbedl dealdextemds| q}asﬂaﬁy beybnidhibe fseeatd lumeenandnid spheedsapadnigom the
men. .The c art from.the. septum
sepigy FRRaTIER. THhem QYL BT BR GISPOR CHRIVR B AL BB toptum
extersiiyf ace facing the 20 first planar surface of the
septun1extension and i s bounded by a planar end
Ufrf Bothe?t lt&]ﬁﬁte eﬁﬂlfo%ﬁm | 1Jhe @éﬁtﬁlﬂséx%smﬂgﬁﬁ%% gfst ?ﬂﬂar surface
surface of ‘the first ext'ensi on I's di spose
and a‘mgp;bcmmgmecmd planamsurt&abat il‘he firg wilkirfcludes agfirstnwall extension that

exterdy G oy 0Bl TR en s BReeaind e d e e s sppgpd apart

fromPgY Q@ﬁuﬁlh&téﬂsfo%t ThEBRt 32 dxiéhsiones@mes hWoBEave Mfface facing the
second wall is spaced apart fromthe septum extension.

first nfhealssnﬁnd of shensgiptune gxtiensipm Andl &f heveded by @ridanas end shigface of the

o TR AR RGBS 5 Ry DAL SEBH e gposed o

angul R @rief@A6ME raladive ©the fisst @[hnaﬂ_ h\efek dndic sephifn sxtehae® The second
the second wall extension is disposed at an angul ar

wall gpgledes 4 sespnd e exiasiop thyexteads éﬁéﬁlbﬂ l%f—‘ryavd &her gk Binggn and the
seco{l it 4L %é‘éo%ﬁ%ﬁﬂs Jpg%e%n& rofd! t{h?rsg t m e ongdrgeﬂxe second

e concave surrace of
wall defengies defihes stconwetsyrfamlfakzh% memeami plandrasmefaod of ftiee septum

secon | extension defines a cond ca ity. The
extel?Sﬂ%%n%m%P %q%déwsa Bh%n@rﬁeﬂ@ae‘gceaofs "SF stcopd suall gxlénsion. The planar
end Qﬁfab@ Sﬁth@@e&dﬂd‘%alp&&éﬂsﬁg] 19fdls§a%df dt raﬁtanigl?lﬁﬁf biiohtatibRGelative to the

first base 1s disposed proxi I ow bei ng
secomkplehiretrfacooni the eed@oerignsion.

In another alternate embodiment, the concave surface of the first wall extension
defines a first cavity and the concave surface of the second wall extension defines a second
cavity. The first wall extension includes a first base that defines an inlet opening of the first

cavity. The first base is disposed proximal to fluid flow being expelled from the second
4
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4 WO 2004/ 096334 PCT/ US2003/ 009687 cavity of the
second wal |l extension. The second wall extension may
wo pgis3fn second base that defines an inlet PEBEIRING3/009687
of the second cavity. The second base is disposed
proximal to fluid flow being expelled fromthe first
cavity of the second wall extension. The first base
~and/or the second base may have an arcuate
cavity of thegiecand wall esteBRPEF ThestrnpWathexGmsipHEnpRagiudes sepend base
' .and feat ur. f esent_ . di r ' .
that %e?fé@%él? ilrggteo(})e glgboéf Ft‘l?]eoé\%é:fn]’i&gaav?té/. 2121{3 sthdrnt%iﬁrJagmes téhcﬁs;)o\ééﬂ 1952)x1ma1 to
fluid diovi beidp @Kkpdlledi fiorh hige fgpendgtbiah@bdtend Tl gxteds@nt The first base
di scl osure, both as to its organization and manner of
and/5 3¢ sacPBH basegnwt have apjarqyate fonHEvrabigi-ect i ves and
advata may be best understood by reference to

the 10 accoanyi ng drvvi ngs, as set forth bel ow
FI GuiRBbjtcts sind fpamsp of thevpresant wisofosarec athivbt are beheved to be novel,

accordance wi th.the principles.of he presen .
are <G 16D SR et GHENING U SRS ARE GFECH Eogsvs, Pyt to it
orgafiz&fonVdRVinned of %ﬁérﬁ_ion? Bsheer Wit GARBILRICHSEOMA ddRantages, may

FIGURE 1; FIGJRE 3 is a front view of the catheter .
be besh anderpiood bguRference 16 thel QURPIng descrpticm takey d ceirpstion with the

vi ew.of 't he distal el{hdbef the catheter shown in

S

accojupgy it drawings gy Sot fortrbelow, "o, ged side view of an

al e enbodi nent of the distal.end o t he -

IR G RGuReTsmeRi e 9 = EpBHREIG Megrapes Aty e grinciples of
the pRRESRESI bR, ¥h&WMn@Ta sBpahli@phahiogs; nat e enbodi ment  of

the 20 catheter Shown in FIGURE 1; FIGURE 7 is an

STERIORE R34 BEL AR B LSOOk LOR FATIEKR )
DEERRSELIME MRl 16 EANIS! Shu8NEWRE FI CURE 6

s an enlarge ternate perspective view

f heter shown in FI 6;. Fl GURE 10 i ,
ocFITRET) 4% R GRS M i ot B el MGG P fEger shown in

FIGWRE 1¢atheter shown in FIGURE 1; FIGURE 11 is a side

view of the catheter shown in FIGURE 10; 5
FIGURE 5 is an enlarged side view of an alternate embodiment of the distal end of

the catheter shown in FIGURE 1;

FIGURE 6 is an enlarged perspéctive view of another alternate embodiment of the

 catheter shown in FIGURE 1;

FIGURE 7 is an enlarged alternate perspective view of the catheter shown in
FIGURE 6;

FIGURE 8 is an enlarged alternate perspective view of the catheter shown in
FIGURE 6;

FIGURE 9 is an enlarged alternate perspective view of the catheter shown in
FIGURE 6;

X FIGURE 10 is a perspective view of another alternate embodiment of the catheter
shown in FIGURE 1;

FIGURE 11 is a side view of the catheter shown in FIGURE 10;
5
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WO 2004/ 096334 PCT/ US2003/ 009687 FIGURE 12 is an

al ternate perspective view of the catheter shown in
wo-b@BWees330; FIGURE 13 is an alternate perspecPCTESMDEI6S7

of the catheter shown in FIGURE 10; FIGURE 14 is an

alternate perspective view of the catheter shown in

FIGURE 10; FIGURE 15 is an alternate side view of the

catheter shown in FIGURE 10; 5 FIGURE 16 is a

perIERERIE 19 és an dtermafe pdvepecvheicwrof shaovathater shp@UREFIGURE 10;

illustrating fluid flow, FIGURE 17 is a perspective

vViEHGURE 1 b és apdlteaiate perbmpanive vielyl dBUREcatkteri shbws tim EIGURE 10;

fluid flow, and FIGURE 18 is a perspective side view

Of FIGURE a4 hedredltesiv@\perbprcivé3dBly ckhe catibtéd shuwh i@ FIGURE 10;

fluid fl ow. DETAILED DESCRI PTI ON OF THE EXEMPLARY

ENGORIRERNS & Jhﬁtemh@wéwemg@bm&ssh%nm eIGBRIEet(Rr

and net hods of use disclosed are discussed |n terns
of f |
Fleﬁ;gkh rl?ﬁb 1§Qtpgﬁ£)§% e eft‘f’elfvxé h?ﬂlgt Cf%e'ﬂévr\n%%lﬁ@? rllﬁ’@ o oS ff‘U @ustrating

ﬂuxdﬂnm ect and nore particularly, in terns of a catheter

15 including a catheter tip that prevents occl usion

dWFIGURE € i§ @ peapedtivealiay of efesdakhietdratodh i BIGURBWO0, Tivestrating

catheter is advantageously configured to facilitate
fluid floyepad bl e f1uid fl ow between |unens thereof. It is

envi sioned that the present disclosure may be enployed

wiHIGURE alfgés aoperspgetive sidg, viswcof e, catbeteroglagym én FIGURE 10,

peritoneal, infusion, PICC CVC, port,
ﬂlus’tp‘\?ﬁg%%ggcat heter appli catl ons | ncI udi ng surgical,

[ ol body
pETAERABESCAMITDR BrS kR ARt EMRGBTEENTS 0C
t he prlnc s rela |ng to the catheter )
ﬁa 63BPIATYC P@ge 181p09 BtRr ¢ad itBereo isapﬁél@%rdlsclosed are
mscuﬁﬂdaine %IH{SOSF 1 &Hﬁt&r@%or R adfXRSRItRn of fluids (withdrawal,

henodi al ysi s, I ac, dom nal, urinary, intestinal,
introditction, étn. )ohtmthedqodam;ﬁtaesubmcc and amm pagicilerly. inl termsof a catheter

inclugi%%tane%bf?tt quhﬂ]aggpr%{]eﬁrsg@ctcﬁ]@ttpg{]d@n ?s%rtoﬁgl%%e unobstructed fluid

flow. MEHE CathbRR is &ﬁlahﬁgeoubﬁdddnﬁgﬁfebl'tg Facitiale @fersiBleO@Eid flow between
urine, etc. 5 catheter may al so be used to

lumeps fierasf. Jiisjcarisioned dhat ithsnpresent dselogigquaysbopmpleaed with a range

of cag'grelerso Vé’lsu%hr %SC %rtreg(raﬁgge? 581%3055?1 31s %Atoﬁe%jﬁﬁé%l%lg{l lglgjeér) %\tfd? of;ort etc.

and onfticked dppHcdtRmBindudih@ kiirgial, |d1:![g,ﬁi‘o§iﬁc hied tdidted aehtn@tst dfadiseases,
is further fromthe practitioner. As used herein, the
bodyagmantss gl O psupisrler § it further gruisiopad thahthe @Fn%wlﬁ%felatmg to the

cathe?é?'cﬁ'&!loseé\%ﬂfd}' e%g)fhgﬁnérﬁ %w@xr@%fgﬂg cAhSE! REM EorobiiRirdsCEdBh as, for

ractitioner ers to a doctor, nurse or ot her
examcpw deprodial yhéy, canlibcralydanmiahly deinguyp pmesnnpb resaninethrofic, acute, etc.

applications. It is contemplated that the catheter can be used for administration of fluids

such as, for example, medication, saline, bodily fluids such as, blood, urine, etc. The

catheter may also be used to monitor subject condition.

In the discussion that follows, the term “proximal” will refer to the portion of a
structure that is closer to a practitioner, while the term “distal” will refer to the portion that
is further from the practitioner. As used herein, the term “subject” refers to a human patient
or other animal. According to the present disclosure, the term “practitioner” refers to a

doctor, nurse or other care provider and may include support personnel.
6
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WO 2004/ 096334 PCT/ US2003/ 009687 The fol | ow ng
di scussion includes a description of the catheter, in
wa@emengaace wWith the principles of the presentPCT/US2003/009687

di scl osure. Reference will now be nmade in detail to
the exenplary enbodi nents of the disclosure, which
are illustrated in the acconpanying figures. 5

Tur ni 2{3 now to the figures, wherein |ike conponents
ar EhejExlogring digcussionii udgses dessrpeoTh ofheaiathetdr W AgRRIdRnCe with

the é\xﬂl% il Bf ¢ ?}lle ‘éJaa%‘I ncﬁhfég&%é.' r%fér@héé 3 e W’bg 'n%!@':n% %eztéﬂ to the

es an ongat e Bular
exeniphat mb@ﬁﬁlﬁnﬁs oofath@i giseloswnd which Bﬂdylhib&atehaﬁ fhef hdcdinpanying
. lumen 16 and a second lunmen 18, with a septum 20
figurgs-sposed t herebetween. Body 12 includes a first wall
22 that defines first lunmen 16 and a second wal |l 24 )
t hEBIMEe inAaws to] ghes digurag. IWhesein 11gke Aompnmh ares (epigaaied by like

i 26
ot SRR R ERLY RIS P2 Rl TR TA] o PIGBRES 14 &
cathe‘ﬁ@plmﬂm&aes s elefgadd ybuldt Hpdrs €2l that krtegdatosifistaberid 8. Body 12

portion of the longitudinal |ength of body 12 bet ween
has afﬁqsghlmqndmdf@e lymen A, Witha geptpm 2§e<b@nmi= ffs@yt“@én Body

12 11}6‘1’15&69%3%113& Waﬁp&sﬁlqt f?set u;lr?en $6/504 a%8cod ép‘érall 24 that defines

exanpl e, angul ar re ative to exten
secoqd immmn38ofAt1met1cﬁn rssth asdfos exemglepaeptam exténsednc26 oif rssptum 20

[l. 22 inclu rst. wa ext.ensi on, 28 t hat
extentf QLY eSPRH PG5 DR PR oo BiieRo! nchepaire Poisgmedially
dlsp@@@raloﬁg QBuB &Rt tAMpBAIANSH 1@1@ 18 1tu'airfa§tlengﬁ{ bf 834 ENS] Bdween first
defines a concave surface 0 that aces sep tum

lume@xltﬁeansil sseorblungadadn cSemém 2%4nayrh;d Yeatiogsly mwﬁh'bpdy 12, such
h
. R D A S RS AATER v,

etc. Second wal |l extension 32 defines a concave surface 34
that faces septum extension 26. Septum extension 26

extgRdsalPey anctudlds’ £ Firdtal 11 extcR8sh 28 & @?&anfs;&a%ﬂy Walbnd first

extensi on 32. Septum extension 26 is nedi al
lumeg; Lépfmdeld spasd epene fidimsppturo exteosipn P8, Fitse wall entensiopt28 defines a

concé\@t sI ﬁ% 28 g%a? E%ZL? %}Qldérgsé%geglp%a\z%; | Sc?%é(t nsi'& 312 6$c%i1de%eap stelélgﬂd wall

exterRidnesTSihanexftéaNdnedly begond B oddl ﬁﬁh&ﬁﬂjaﬂpﬂgfsp%ﬂ%bh@ froff septum
catheter 10 advant ageousl(a/qf prevents occl usion

extersians26.| geeendiwalh gytesdionid dafimes ai@ncawe swrface 34 that faces septum
sed. One or a plurality of wall extensions nay
exte ie‘jﬁlgér#;l oyed with catheter 10, accordi ng to t he

Bg%%ﬁt‘%gl ‘%’égnsgo U?E e%%ﬂds a‘?Jygﬁ{lC Itsgm a8 al[t8 Fugd second wall

exter3@ 82| Sdpehn tx@dnsdadY6 I niBAlalgedispded,aks @Xt%hddng from body 12,
di nrensi oned and attachabl e to other nedi cal devi ces.

between fizst wal eniensien A8 enpsasord walllpatensione?. SepiuatextgBiqneid may be
Vaﬁopgiyedégpg)%épcﬂ;& ekfeBSidn Tt b&ﬂﬁbc‘fﬂé Lo c?d?l?i’guisalt'i%pl of Ratheter 10

advantageously prevents occlusion of first lumen 16 and second lumen 18, as will be
discussed. One or a plurality of wall extensions may be employed with catheter 10,

according to the particular requirements of a catheter application.

Body 12 has a cylindrical outer surface 36. It is contemplated that body 12 may be
variously dimensioned and attachable to other medical devices. It is further contemplated

that outer surface 36 may have various cross-sectional configurations, such as, for example,
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7 WO 2004/ 096334 PCT/ US2003/ 009687 oval, rectangul ar
el liptical, polygonal, etc. Body 12 may al so i ncl ude

WO 200e02d330peni ngs.  First wall 22 has a wall seCT/HS®I3®I687
that defines first lunmen 16 in cooperation with a
surface 40 of septum 20. Second wall 24 has a wal
surface 42 that defines second lunmen 18 in
cooperation with a surface 44 of septum 20. Lunens

ovaly gectangulsgcelliptisal npR¥sonab st Hndvald yap- @mw@@rlateral openings.

| I
Flrsﬂggi'rl] ag th[éa%H V\\;\A?a 1 su QJ 39515 %f?r%:a rf{;‘éa*gglglﬁgég 1B %S(})%ﬂ%logr\’\élth a surface
40 of csapnuguﬁ@.d Sbcuorfdawalll 24 diae af Wall dufficevnihah Hefides eesndlBmen 18 in
is contenplated that |unmens 16, 18 may be
COOH?B%W“@W%%I S‘frgarcegﬁtoéﬁefp&‘llma?@d/ or venous flow. It is
envi sioned that |lunmens 16, 18 nay have vari ous

coMIPgas alG.0n8, eadic mass, haver aeﬁ'dfrﬁﬂnélallytyDr&tht?Cb adr, semi-circular
oA B 14 PSP AR 1y oS s we

confifuréd 1o fcilitdt® Wuidfloamitis Iubene a6l 081S Itaf doemplted th@simens 16,
g to the requirenments of a particul ar

accor di
18 %%f%&l@ﬁa foE gttpem and{aregrousglov.g Iivgyenpisionad et fpmens 16, 18
I d n
maygiégtg p%%gﬁk&wggrﬁfgukfﬁhi‘,ds%%? ag,ﬁlgoﬁ %Rﬁﬁﬂﬁlﬁalr;\]ﬁﬁiowﬁicgl crt%n%ﬁff‘, elliptical,
polygonalj @as The cfmteazng| sagoisiuufreoe syay teScanfigutedtfongarious forms of fluid
sur f aces, ,.etC. ording. to the art ular fl ow
flow BT RRER it S D0 ook A S i BNty SUUifmeRs of a perticular
Cath@tglngﬁmgtﬁ;ned umen 16 and | unen 18 may extend
alternative lengths. It is further contenpl ated that
bogymids 1BY18 [ﬁ‘f(; uglenf B{s%n%h ({T)ina{ldé Hﬂaﬂﬁtlveshli%nsmnal
as, for exanp atrip e umen confi guration,
cros§seation$ within b6dy rl@l sl sasa nhitowt ar(dp’mbaah @prtﬁmshccﬁmerg‘mg surfaces,
a nlet o ng., 46 0 that is disposed
uncu PRl G feaonBRg t0athes PR, BowamARsEpEL andior flow rate
requB@Bht8 9 It(i8 @bntEMEMRN 18heh '16§ﬁ1d lﬁrHé'@PS ilngy e§teqﬂ $ROSEEve lengths. Tt
adj acent a proximal end 48 of body 12. I nlet openl ng
is fuﬁbel‘l epngarnitlptgd thad body A2 snaytincludande nay pbralityoédumensystdh as, for
subl3 ect (not shown) such that

ssel
exan%fl gl%%lelgme{lﬁa?%atI% For eXan‘pIe arterial blood

t t ion, from ood vessel for
tr BlfRREn AP B f st lioniaEa sy e JCS IR, 2SHiolghyppening 46
that isrdl s@PRThdRE: HUiSRYenB VG HoRY 3bY Aﬁ]SOLQIeFE 1@&%‘[ SMWvn) of first

configure such as, for exanple, rectang
lumeg| ]Iﬁ lptdiS@a$ed qﬂnﬂcy@tmbxm@d end 43 nﬂb@@ym nTa:lle(u dperanlgu% & @nfigured
fluid, f owang/or

for sficl fRipgheiLyd oot £ b oo BheL b SHaT (P ERHR Hat blood

is wipzawindbyior RRYmple, &tstfal BlooedIdvoin £ KR ldske&ibnd frofd thethlood vessel
First lumen 16 I s separated from second umen 18 by

for tigaismemnPYQn adifasidkidnaredevice (npindiouasniet spering|46 pesy hegyariously
dlmegkﬁ%Hecﬁﬁlad cglﬁ)f @.g@dggsgaz ?nfog %&%ﬂ%{)leo? §Qﬂf%g1§3?f8el 1Bt1f§al polygonal etc.

I Spose ‘0 di's
and mmlysﬂnalutle aaldaﬂ)ten’sg cliptdlienal toafatinare fluid dloongndyed vttdchment to other

h et
structurte It 18 contemplated that inlet opening 46 may be configured for expulsion of fluid.

First lumen 16 is separated from second lumen 18 by septum 20. Second lumen 18
includes a second opening, such as, for example, an outlet opening 50 that is disposed
adjacent to distal end 14 and in substantial longitudinal alignment, along body 12, with inlet

opening 46. An inlet opening (not shown) of second lumen 18 is disposed adjacent
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opening 46. An inlet opening (not shown) of second

umen 18 is di sposed adjacent 8 WD 2004/096334
weERONAE3803/ 009687 proxi mal end 48. Qutlet opeCi/NER05H009687

is configured for expulsion of fluid and introduces

the treated blood fromthe artificial kidney device

back into the blood vessel, by for exanple, venous

bl cod flow in a second opposite direction. CQutle
proxigrd §néh ¢85 Ouiel oprainga?Q seonfizguigh Aeheipglsian efrfipid and introduces the

treatééfll';foggilfc theséfﬁgc%lzkl]dﬁg}; %lg\?ﬁ@lg%c% dm{oeﬁ'é ‘%‘i‘&f& ssel, by for example,
venoasl dpjodr Bow Ghiapsecord oppdsitefdiictibd. at(hlt]fet opehifig (SW mmyzi/be rvariously

attachnment to other ~structure. is contenpl ate

dimepgigpechand gnfigyast #5058y eb@nelsnchgx&g@ar feileptlcal polygonal, etc.
I
and Bl ERAE adflirs; Pl et 05, BRTRACTRLE 8, ERACHRARpint 1o other
strucap@! ilicstdontesyplated thay Dutlétoopeaienfld eayfel gomfighed for withdrawal of
fl.dnetals, such as stainless steel, depending 10 on the
Wlharticul ar catheter application and/or preference of a

practitioner. Sem-rigid and H%I d polynerjics are

cohig ﬁ%‘F‘H‘?fl@atSf %frca%?r. E%@reofabn edhbiom Faterigly pyitehle for medical
app llgafcﬁlr ' ﬁlcﬁ a5 ST X AR pleﬂ?x%lgﬁgn @Jalsg El.ﬁ:ﬂ%s stainless stecl, depending

pol ypt opyl ehe. in t e art, however,
on theepdriicdart trbetert it;qﬂlcatmn and/ad preﬁnehcﬁ:adira pmt:hmmnem:etSmdsigid and

ri gld\?ﬁucilﬁ{g?%% %fg é;gg%?np:ﬁ)tg%l gﬁbglgantlggn: %ts Ly ﬁ alfe%? rmatena"?s such as
molded Pﬁe@@fal gltaﬁe p&l@Pﬁip&ﬁﬁle Wanb sRXEE Sihe 'ﬁrtzlgbv?é%ﬁ W@iﬁ realize that other
di stall ance a, beyond inlet opening 46 of

mateflalrssatnd abneatmllemgthdd% sifable wmsmblsmndfmmﬁmmret dmmapcordance
W“héh . {ﬁlﬁpnte lﬂ %h%t %lsﬁgnce a may extend
HS%%‘ 8 8?‘1{% b b outrliy requirements of a

pig cuI ar cat h%ﬁiergq%ggl jc tyl gg}émpa%%&as%{@%@genmg 46 of first
JumeR Ll%fafi‘lﬁ%uagt dé}ﬁﬁﬁ% 90 dfisk&dnd 18HRAAR. HUE Lasemphtd thaebidMRe a may
ext ensi on 2 is spaced apart therefrom a distance
extertg, various dergihs acvording 40 dhe rdquiremienis of cepdstierdgr eath@md application,
varkous IeT t hs nt eppl at ed t

such 48 Ko inahhS o R whBR SEBnRE Suidf p fuces @ st

plana'satfates2 v a%ﬁt@hldaamsfroﬁ&étmﬁds spiced apﬁ@ ReeRfeorE W dis@fice b. It is
30 is bounded by a planar end surface 54 of first wall

conteanplated ithat disfangeoh spparrxtend: varions lengthsankds durtimycontemplated that
w4545 SR PR ot  ATR B4R

i ke co t f aci,l i t.at e | uj.d )
£ TER Tk STl g oMl by Mepdr 3k skt o sl Wil gxtension 28
and §palf1§ta waidl dstheRst. OTEndBsuiRite f5ar eRtéldsesbdat ehe perimeter of concave
configurations, such as, for exanple, spherical,

surfage 3P Mgl [that fll‘étt wall grtgnsion 128dwas suscoppdike genfigunation shat facilitates

fluid AW {hqgudogls Iggiu%gglnfq 9t gér ?c;ngclﬁmﬁlggd% tff rgdt%%ly\@)%tﬁnsmn 28 may form

extens
alterhand) gomﬁ}gijrmairﬂsysmhlaenfcﬁckxampm spharical; eecs?dhgofarbady Bl sudface 54
n arcuate conflgurat %25 Thi.s confi giuratl on
tl a

mcluaa%mdé@}é&a%qry%ﬁ PShE & ead of Tigeh walk srgensionygfy) Refighportion

55 extends to the longitudinally oriented outer surface 36 of body 12 in an arcuate

configuration. This configuration advantageously prevents a vessel wall (not shown) from

_becoming disposed within the inlet of first lumen 16. In an alternate embodiment, as shown

in FIGURE 5, a radial portion 155 extends to the longitudinally oriented outer surface 36 of

body 12 in a perpendicular convergence.
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30 becom ng disposed within the inlet of first |unen
16. In an alternate enbodi nent, as shown in FIGURE 5,
W@200a0963B4 porti on 155 extends to the | ongit udiPel/Dy2003/009687
oriented outer surface 36 of body 12 in a
per pendi cul ar convergence. 9 WD 2004/ 096334
PCT/ US2003/ 009687 It is contenplated that distance c
may extend various |lengths. Planar end surface 54 is
ﬁp@g@ﬂerﬁpla@ﬁ thet gistance srmahedendoyargup Engthsy &laner end surface 54
is dl%f%@(?%t %ﬁj 512%%%% or1e(r:}ta|t1'i)nlolS re?zR\UeSto%ﬂgtl laﬁz{}%hrfﬁ d?f urﬂ‘ A6 %vmoned
various an oriren I'ons
that smt:smrme 54 ﬁfay@éam;ioeed atSvaZidusl @@,m@meﬂtaﬁfamm\secls ug, ffaCcﬁ(ample,
30 and first planar surface 52 cooperate to define a
-20idegiseS.-cavity 56. First cavity 56 is di sposed distally
beyond inlet ope 46. First cavity 56 is
di Feneave ﬁ@ldaceaiﬁ)dar@dgnst glan@rdsuaﬁa@fbﬁa coeperase thdefineumtisst eavity 56.

Flrst%g§1}£$6 %;s%o&?é glcsgatllgjj% 1&&1 %lé O@ﬁﬁlglgggxgl%ﬁ 53212181956 1§%imen31oned

and aﬁﬁfghﬁﬂd%cbﬂn@@ th@bbieds & orfe&ﬁ'tﬁlI el Dpedihg &6, concave surface
cat heter appl.ication. The extension of first cavity 56

30, plgngt gnd WB’@? Sfand RTRIEMSHETSING 2062003 (pahe particular requirements
of » ESH GRRRSECIAEUhBAAT ool )1 MMl U850 ) Shening
previas nilcmsnpirlevecdenﬂah(yn eﬁﬂmdrflow(bcﬁwsemﬁrsﬂﬁnneﬁekﬁmndl saedrld lumen 18

exten ext end a di st ance d, beyond
25 PO DY e G BEoved ReteaiR PURRSOHAS and | hi o
openl ng 46 of first lumen 16. It is conterrpl at ed that

vl exinsiop,2eEnga disY. p Sivinee deayendiontietiqpening 50 of
seco%(% ﬁ1rﬁ§1qi’§ SR D Qx{mQ 4? Yl r&l'iln%l%n Gt Ii@l"s%né tpeTted that distance d

pl'ication, such or “exanpl e, approxi ma
may . &ind A@dousdémghs @xomrdng mrmaCEqﬁlzﬁemémeﬁ a pxmmomldr catheter
pl anar surfa e58o tumete oppQasi n
aPPhFP‘F%H» SBF}éﬁ‘éer 0% PREE- Oxgﬂ%?ﬁys qé{?) Qdmﬁ'b%%t %Onc ate surface 34
faced Q@é&fnﬂgﬂ'ﬂ gﬁﬂc@@%eofesegﬁﬁn bRtef QoM Qgpéﬁbﬁqgfﬁﬁfﬁlanar surface 52,
di stance e may extend various |engths
and is spacedppat teraftvan a distfnaee. 58 may be non-pl anar, such
as, for exanple, arcuate, undul ating, 20 textured,
et It. isl tontemplateds than &ﬂsthl’(t&t e Smby agxeend? vamgusbndihspodieds further
at an ar or tati | ative to surface 58. )
cont%ﬂe@%él@@flﬁa@e?%mav C BearRIE bycR apf farSFATRG At dadulating,
textu@&i Qtc.S 9 9 dnWaibheE M A 5§2m%n Be SR&JBReP af aHb@hr orientations
di stance f. End surface 60 extends about the perfimeter
relatiyk te omtared8. surf ace 34 such that second wall extension
32 has a scoop-like configuration that facilitates 25
f | Goncave waid’e:rfﬁl,ug tbosmdarisy 4 plmar éhdl sukfhce 60 efisdcondmetl extension

that second s on_32 for ernate
32 2R APFY m%@ta@aﬁ% St o0 aruangs Bpie o Pgrimeter of concave
surfdc€ U RNMAT secBhd waﬁr&te%k'lroﬁ@@enas Qgcbﬁﬁlk@@(ﬁlf&uhﬁ‘%%a‘c facilitates
portion 61 adjacent a distal end of 'second
fluideftowe rikioogh 3¢conRdaineh 18. It is envisioned that second wall extension 32 may
form alternate configurations, such as, for example, spherical, rectangular, etc. End surface
60 includes a radial portion 61 adjacent a distal end of second wall extension 32. Radial
portion 61 extends to the longitudinally oriented outer surface 36 of body 12 in an arcuate
configuration. This configuration advantageously prevents, for example, a vessel wall (not

shown) from becoming disposed within the distal opening of second lumen 18 in the event

fluid is reversed and suction is provided for withdrawal of fluid therethrough. In an
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portion 61 extends to the longitudinally oriented
outer surface 36 of body 12 in an arcuate
w@ooviogrssat i on. This configurati on advant ageouRCTUS2003/009687
prevents, for exanple, a vessel wall (not 30 shown)
from becom ng di sposed within the distal opening of
second lunmen 18 in the event fluid is reversed and
suction is provided for withdrawal of fluid
altemai@r@uqu@ugﬁ as rshawn m)RI@UB@)AS/, opa@aBa portion 161 extends to the

T uzaﬁd@e%&s ghown i
S5 LY AL BT S B0 B e

is d1§50§éd3‘ﬂ(h% dntBY ottt § #1aifkSo s@&ﬂﬁdlﬁanap Elﬁ% 58Ndt is envisioned
urface 60 1s disposed at an angular orientation /3

that ewd sitrfage 60omaye bedisppseslnairvasions aventddons| A4, sish envios Exameple, 5-20
d 5 that end surface 60 nmay be di sposed at vari ous
®8'%i entations /3, such as, for exanple 5-20 degr ees.

Concave surface 34 and s nar .surface 58
cooPBTE eguffécedgﬁ‘ e %‘Pc%f@%& ?‘CteyS%QOOE%é%tBrFB ‘E%\?Ft%/second
cav1t2?62' ssbsPeRRY 63'2 ﬁtcﬁéﬂo)éecpgﬂé%@ Hé%ﬂc?&utl%@%ﬁérﬁﬁg %@ Second cavity

econd cavity I's di mensi ohed” and confi gured
62 isndiowneioned aro;i cmﬁlgbmglrmoxdﬁngmetm rboahdls off omeuot &t of outlet opening

50 GBR9A% 30 ufFRSRGHUELB5 5l Lo R 2 L8 e

partiB@hit teGhikrdhent SO ERRRE HpBEatonC AtHR Kk eMsidA PRI ké@hil @Bvityl B distally
extension of second cavity 62 distally beyond outl et

beyoaé éilplgomsning: ¥ pisvents Hadesinehls| reciradation pffvig dlayf betmiger second

lumefn I%V%nlﬁt%gr%ﬁgﬁgﬁ ?? %Qﬂigg rt%['tlgg rBy %l?eo%ﬁ]lgelf od éﬁs’ Eie& H??&%%t&]g eRt2nsion 26.
oxFiey 8h <585y 28 nitaier ok e 6315%’3 grféseyii’;ﬁ%p“ﬂ y disposed

abou$ SRItb SdnBioh 1 28NsudR ti94d Fistt daddty fi6r pld seedfidt savir§ 62Nide symmetrical.
second cavity 62 are sgnnetrlcal First cavity 56 and

Firstsesy s POcand se)q:om chyth 62 hovad @mvfegue\fﬁde?ng FRRCE topfacilitate inflow and
outﬂf)%céaﬁﬁgl%efol‘ Q&Iehq}ﬁv an! d &“hg %‘ééée%%uﬁ@é%fél%{/ﬁs& X%Jé 6e Qnd']secorai cavity

pace B6tin nd sec
62 }ﬁﬂa/lah)/angﬁ&r Miéﬂtaﬁﬁn aRglacitated Ib@ﬁe@@écﬁﬂe qﬁarfaa@nﬂl stuaﬂaeﬂ; 54, 60,
y respective planar end surfaces di scuss

dlsa&a%fl/@owrhEh%\ﬁg&waaron@ma&sﬁl@wﬁ Rimar snd ﬂf@ﬁﬁ? 54400 @ufr %%eéfscawtles
56, 6?4 . g(gct(ff’hl?1 )cr]e ﬁﬂH&ﬁ)ncsﬂWﬁrhmﬁ/sﬁg é@ln Pi&URRdl rect

Int Irection s arrows 1 n Fl GURE

f aCI %] g?x%?ge Atg)lf{r q’t Iﬁ% 9f110| a%tv ;gtgg ou}g/ f%&lﬁ?a?e{ ai%%)rgl%iey ow between

S revers

first aumters B &tckebdtElnmtd 18Uubh t}htﬁ,tfor é)()iinlﬂegaﬂmdcﬁ:loﬂélatt@dnng to catheter
clots attachlng to_cat heter |nclud|nq se%tun1 20,

10, ipglpdipg %ﬁﬁ%lﬁba RAY bsw%ﬂhf:‘érawama/galtﬂ%@gf ow directions. As
secofld TS eﬁ%lo &9‘1‘%4 A58 n?ﬁ b@d?lvg&@l fol fﬁ(ggis forced

Intro uct| on to t e body vesse l'ow 1I’s
out ﬁ‘:}seoa)nd bimesieBon®hé biomd @y iTheialy colﬂelctédi out Dﬁ cmtya& past second

wall gatehiion (32 dhis i et coBh bl Apge BRed et SRRt ey any
bloofl | s VRDBES ANREnBBYvity 62. It is further envisioned that fluid flow exiting
second lumen 18 may wash other particles undesirably attached to catheter 10. This
configuration prevents undesirable recirculation of fluid flow between second lumen 18 and
first lumen 16. Thus, blood clots, etc. attached to catheter 10, including septum 20 may be

washed away by alternating and/or reversing flow directions with consecutive dialysis. It is
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bl ood cl ots di sposed adjacent cavity 62. It is further
envi sioned that fluid flow exiting second |unen 18
woreop40sbs ot her particl es undesirably attachedP€DUS2003/009687

catheter 10. This configuration prevents undesirable
recirculation of fluid flow between second | unen 18

and 30 first lunmen 16. Thus, blood clots, etc.

attached to catheter 10, includin eptum 20 may be

contegeelpied okhopaitaanatingnand/org i %omw b o by o soure

ousi i bo5R Uubdr (R30S bbofe - Btnlh Lt sk Phocommected

there®d.t ernati ng and/or reversible flow may be provided by
a source outside the body of catheter 10 such as, for

exXpiR! 18meR 161 18/ p¥6Vi8ed RS fRti0 EE wihaRRe Slufl fr&h%@tbedy vessel.
First lumen 16°is provided with suction to w thdraw

Efficiangy 0 flyidninfloe thoelighveayity| 36 @ fiEstf lume@nls@ mﬁmprqycdl due to the

i nfl.ow t:hro cavi ty 56 t
conflyfiaBh S BT Rl ot E UL By R ke BBl P blood
clotsf btlotheluh@sire@particles alspegwed@doame@hvﬁﬂya% bf eiedl lukRt1S may be
or other undesired particles, disposed adjacent cavity

washeg aafra.‘/fh.‘/rrﬁerﬁlaar@ipoxldl%;dlrﬁ@lowﬁslﬁ@an%mw Vith €ppsespiivg dlalys1s
proce,g:%ua%gSI g&y\lred/hrsglc&f ﬁgo@%}ow&?&ﬁoﬂ'%lf)&% F] W oo%ﬁ@?e?\?\/ﬁ’!)ﬁlvc%wty 56

pr ocedur es pon reversa
and ther &daliyodireditd btbddl fiowi washep ellag bldsd clatgwimyas 6 It described

and the axially directed pblood flow washes, bl ood.
sbove SeLOnS iR a8 Tt GRS Wi eietpado SRy TR gty vessel
andlillﬁ)ép%nﬁ{@()l ded with suctl on to withdraw fluids from
ody vessel and into opening 50. The symetri cal

WaOFf‘é Y LA &fng%hlraﬁt)n Wiiltf Irst%leéﬁéq%fbnzﬁ Qﬂ}fs&gﬁ@gﬁm extension

ensi on S a vesse
32 suppeseh véssel wslhoﬁ/mbodyT‘{’Bssel meshg\un)at’f}ﬁmc@ﬁ"@m&&whh@aces the vessel

wall (S5 gt SBORBE e i Ul SRR PD 18 PV offsi wall oeclusion of
openﬁ%@ '116n 86 dhfin EIQrI 9)&5’11&}5’]8 duefiorf ﬁﬁﬂfﬁ’éhe‘eheslﬂﬁ]ehém%tt i rfﬁHHé} envmoned

| Urrens. t'her envi sioned i rst
that émt evall oxieBomAf and cenchdwakall extensiosi hnBY hmry siuﬁivceent thickness

suffici.ent .thi ckness. . and/.or, be f.apricated
and/ g HEHERG O SR g B 1B PESTRRdD dE VN dBOFHig deformation
theredgef or rmtl on thereof. 20 Referring to FI GURES 6-9,
anot her al ternate enbodi nrent of catheter 10 is shown,

Si Rifefling @ HICARES 8, 60 AR Rate ehfb%ﬁm‘i@lt of %gtheter 10 is shown,

includes a first wall extension 22 ext ends
simildi $¢ dhdt ydebeyhwd datiove.st Firsimeall 28 lanhidess asﬁnat: e\dllla@acltsmn 228 that

o PR D020 5 A B0 820 26,
wall @Xfef€16h QD8 Abfincaceiidaverirfacd 230 Migdt YARS sBpteRLCONShsYAH 26. Second

extension 232 that extends distally beyond second

wall Pth ancdudes azscenddwalk exfprsient23bthet extensin dspubeyortsagindriumen 18
and 1§ @pac%ﬁ %851’9 fl‘% gepﬁl)ﬁll g}'?t%nsqgn %g gg hA5Pa1Pe Xt OV defines a concave

surface 234 that faces septum extension 26.

First wall extension 228 includes a first step 212 and a second step 214 formed
therewith. First step 212 is formed with septum extension 26. First step 212 and second
step 214 are circumferentially disposed about septum extension 26. It is envisioned that
first step 212 and/or second step 214 may have alternate configurations, such as, for

example, planar, etc.
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surface 234 that faces septum extension 26. First wal

extension 228 includes a first step 212 and a second
wGeL@p/oXxBa4 f orned therewith. First step 212 i sPEDDS®A3/009687

with septum extension 26. First step 212 and second

step 214 are circunferentially di sposed about septum

extension 26. It is envisioned that 30 first step 212

and/ or second step 214 may have alternate

c oﬁlﬁt@tﬂpaﬂztﬁxéends @LSFﬁUé{s a dfsgance ggdipypad igetnpgpingeidcof first lumen
16 aﬁe/g) 3%/;)%? gg %ﬁl ngéolr{g I%g{l qgggggorgﬂt%pc‘ glétc’ E)Ft@lt]c?sld?lstall% a distance

ance aa
bb, b&gof infldt opening Imrhnaﬁ)u&éltcbpauhﬂgeﬁﬂ dpﬁndmgerﬁqﬂat@ﬂ tige Qldl;ﬂailce aa and
l umen 18. Second step 214 extends dista a di stance
bb mgy emegmaraowsdp@sth%p@wqage smfa&ﬁa %fﬁcle‘éflr%yﬁ PRYrBEe OF of septum
| at c€ n
oy L B Sopdl 0GRS Sy B0 A6 s s

approtiansly sueiqaagerSe the cﬁ;lepmfﬂnrﬁ:ee)ﬁbm@l tho?a smbstant$ally 90° arc as
spaced apart therefrg Concave su fa e 230

extengeql Juun SERImRHGRAION 3P olhdd ST WR (Bt RGP PLAARYUPEFRoRnd step

214,9F o&eﬂg orti@nObf @nesRshFAtd #d MaPBe a«mou@ diSpdsE fssh bo@M 2.

‘septum extension 26. It is enV|S|oned that first step

Zléoﬁ‘&(% Qe ?cee%'@glégagﬁﬁded r | aé\'af,tsnlia%gﬂﬂg)é 554) stfn%fc wall extension

concave surtace SpOSGd a
228.bEnky surPace Q5n ecateads alm‘uﬂd&: I&'ﬁlﬁheltfs db ccum:iﬁel shaface QEOanafacﬂitate fluid

d surface 254 of first on, 10 228. End
flowgfionEh S 3HER A G b 20 RN BIGP AT SGTER,G Cooperat o

deflﬁLﬁrfsta%lt?%@ §ithifaR 0 dhiat @és@nlgédtﬁﬁévef Fﬁw ctak}ft? ¥ghs f‘drfh‘éF bounded by
'umen 16. Concave surface 230 and first planar surface

a prax2melomse 264 .e Praximdlease 864 defines @aupxiynad mletqurtwmfortfnst lumen 16

o SR, P o SRR B ot omen 16

hasad ht8eBuid RvOdRdjadeRt foxR@dl bhsyndsor first lumen 16
ring wthdrawal of fluids. It is contenplated that

?Fgédg‘ﬁﬁ WIP¥ ERdo i idchfdel alfHE‘Eeﬁe;; 616 drd Q%%céhd%t%@?ﬁg formed

flow rate adjacent proximl base 264. Secon
therengith. Bixttestep 216 B3Rrmed Witlespanf extetsient 80 FiBt stapl 246 and second

step P Rk upe B b e P g St mreietin B, °B i€ Schyerotared tha

first SRGONUS HHRR RdShPERp CLIEC Bl el LBt Altrhate BofALHAHoRDQUEN as, for
septum extension 26. It is contenplated that first

exampleplanes eihd/ or second step 218 nmay have alternate
configurations, such as, for 20 exanple, planar, etc.
Fi Fgst $¢epl@ t8tepsis éisceélyd aglisibriog, dda b@ysnchnctéetdmenmgyﬁhmd inlet

operdiE, SERTE GrR oLt FyeatdinEriin BB Ra ks BRI i p6Fing 46 and

outle? RPBiAg 586 IARCGonMiglftd €€ Bist@c&Odd !utd bSma9 RkRAB Vatiew lengths.
that distances dd and ee may extend vari ous Iengt hs.

Congayn shnfacesifdf faees seeand pleeas sydaeniB of sepaim syiepsier 26.5opppsing first
plan&reEllirk"a@ee_‘\ﬁ,e%[]n%I ich sI?a%ed %B&Q%h@lgfrofnt SlConcave surface 234 spans across

approximately one-quarter of the circumference of body 12 or a substantially 90° arc, as
extended from septum extension 26. It is envisioned that first step 216 and/or second step

218, or other portions of concave surface 234 may be variously disposed about body 12.

Concave surface 234 is bounded by a planar end surface 260 of second wall
extension 232. End surface 260 extends about the perimeter of concave surface 234 to

facilitate fluid flow through second lumen 18. Concavé surface 234 and second planar
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25 planar surface 52, and is spaced apart therefrom
Concave surface 234 spans across approxi mately
woee@4qusss er of the circunference of body 12 oPCHUS2003/009687

substantially 90 arc, as extended from septum
extension 26. It is envisioned that first step 216
and/ or second step 218, or other portions of concave
surface 234 nay be variously di sposed about body 12.

surfaCe 58 sopeperatef tactefing 4e¢andmavity 68, biynikar o thes dessmiied @b vec eSecond

.260 .0of. second Ll 30 extensi 2. End surfa 260
cavit} S0 I8 e SRRy st B B 28, oL sxBtter L B P8 reversed
with foaetek t1a! grcfxirﬁéldoafsé 086 tdBfi s prRERMdnlel BRI chFor Cdaaemen 18

_surface 234 and second planar 13 WO 2004/ 096334
duringoyithdsawasiohods 71t isennfarplatd thay spaioatpsoyidediwith second lumen 18

has S EERREN RN G e ik ohBTHe6Ea"0) 2 pr o

base 26 For . ex le, if flujd flawi,s,reversed . wth.
cofaou! s skl el Sl i 232 = Sipigriothy disposed

about BéREMPRKEdrsR J60duch 86 Tst! dAVRY 56Gnd BeEdnAavty Bdraseymmetrical.
of fluids. It is contenplated that suction provided

First\gavity Sécandsdcans gavigy §2 thognd agresgivatent spacg | fagilitaie énflow and
outflRG %éfb'}fitggﬁ%"cﬂ%m?@se 266. First wall extension 228
anoc eco Wwa e

xtension 232 are symmetrically

di sposed. ahout septum.extension 26 sSu that f.irs

b P Somie i s cametE A0, A a8 St Ebgrsibledhgy petween
first RV 6 BR1 ROShERERA 8Gavh that, §er HQkile, oAbty alt&dHing to catheter

space to facilitate inflow and outflow capability tor

10 magdie waphed awap byrdiemeting §laodtfion digections.h éseecong lumen 18 expels
facili f Hol.e.
oo AP AL A ! U BT U b e 1.
The Bkadi®y iDhtialdy diredted att s baving dDpBakE@he rwalll Exte®yorD@32. It is
washed a\/\@%hby alternating blood flow directions, As
envigerashthat serin24iplle dperted bitasotlow) washedpwahtanydleed sloty disposed
oo HIE A6 L0 ALY b s Wl 258 ien 16 my
waslrceathert parttdepasiesisabtp athched to eiederdiOon 232. It is 15
envi sioned that such axially directed bl ood flow

waBhi&slugisayl 62isyprolided withositidh 36 6&edrava djuedseMdbmOy itody vessel.
62. It is further envisioned that fluid flow exiting .
The suctign draviidpod Hovrdipm yeraens skiregtions and ospiationsdaty iplek ppening 46.
Suctfin B3y HaCPh Pl S Pl Y PR DU Yo 888 souree
(not Tdhewslict iFbwiddflaws ishgoeatkrf hdjacdnt oton peoxiimels bdser @641 amd therefore,

and orientations intqQ inlet o jng. . 46. 20 _Suction i.s
advag[Agaqus]y AHPatednbros Al ReinerieR 2oy eigk el fiogy gpvity 62 of
secoRd RhdR 18/ Tifls Bortibuldtdn niAlhizEs £eBRLu1 SAMBtwebh Uirflerds!18W18.

I's greater adjacent to proximl base 264 and

t her.ef i i ] 0.4/ .

RSBy AL SHERISLY, OSSR Ot adon

cavityub®eof ¥Bst Thiniea boniayghe staslorl away by zeeersiegiticad #lbwodirection of
b

lumengtl\g,e?g. llj'lpr(r)trelnrgve}rgdl o% %lood flow direction, blood flow is expelled from cavity

56 and the axially directed blood flow washes away blood clots, similar to that described

above.

Second lumen 18 is provided with suction to withdraw fluids from the body vessel
and into opening 50. Second wall extension 232 is symmetrical with first wall extension

228, and therefore, similar to proximal base 264, suction is greater adjacent proximal base
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It is contenplated that blood clots, or other

undesired particles, disposed adjacent 25 cavity 56
wWo@RooRio9ess4 | umen 16 may be washed away by reverBCTgS2003/009687

bl ood flow direction of |unmens 16, 18. Upon reversa

of blood flow direction, blood flowis expelled from

cavity 56 and the axially directed bl ood fl ow washes

away bl ood clots, simlar to that described above.
266. s@é'élﬁoﬂ%ﬁ%ﬁref@r iagiasp Ry fodRigxianal thase 266 ehd tiherafore: cadyantageously

[

dispeel FSIt o S RO T e IAT b EREPSE AhigPontiguration
miniwekds recitoaieion rbet R, luareds i6ellef ore, simlar to

proxi mal base 264, suction is greater adjacent

pr R¢fehg e SEGUREIND 0208) 4443063 3 teitalé RfdR3h&R988 éatheter 10 is

266, Fluid flowjs greater adj acent to proxinmal base

shovrg girgidat to Hist dessribed ahpyenFitgleosalb Py incirdsp o disst vpalbceqtmion 328 that
f 56, Thi
exteﬁ& 4 Hgllfh d f r&VYuRl?hh Qgsa%?gg Léa%gﬁl g}?aq{%gﬁeste% epft 1}%%26 First
wall ]e&ten&&n ?Béfdefmtsn:g corakt SRS KBO tIh& fa@d%@ebﬁlm atttminaL® Second
i ment of catheter 10 is simlar to that

nho
wallGAES pifsch seBevEelterighsian PR3 shal pHENdRRISHY Pryand segnd Tumen 18

and f‘s)u% éhkﬁ' agﬁrt%%%l Elim eﬁ?&ﬁ@g §6d'fS§E@Hd| WalPEYeRGod 53 ﬁéfmeﬁ A concave

I s spaced apart from septum extension
surf4ee 334 thahédces septianskiensiB286def i nes a concave surface
330 that faces septum extension 26. Second wall 24
| nEirstdes]] @xeasionB28aintludes efisiosted322tdta exdogtdgep 314 formed
Iy beyond second |unmen 18 and is spaced apart
therqwlgm

NSWATEHA KRR nF stopetigria fommad with BeRH P psion 26 in an
arcut8flal&8oR Fﬁ&%@éﬁslzlgncﬁéfc&ﬁ& ?teé %445% ﬁ&?&aﬁﬁw 88bosed about

extension 26. First ext ensi on
septfm restensibr 263 ]Ifledelsaomddbat(fiIslt gep 312l afiddomedond kiep Sd# tday have
al iqan rc atetrﬁnsmlon i? step 312 is forned
terfgte fo B%?%HP@%W@ &} dor o%mple pinag efyat e transiti on.

First step 312 and. second step 314 are
ci Fléﬂr?fe@rﬁ%qxgﬁqd? diftallye 3 sléstanse ge. beyepe intrleoneaing 4roffgst lumen

16 ahd oht?et‘%%}ﬂrlrlg% 8HeF b 1l SStS%eor?tﬂ'% }gﬁi’i 8£te§&s°&i§t‘3u% a distance

step 3 have 15 "alternate configurations
bb, teyond mletepampg db aptandet, o@hmg F. rB is sdnegmRd2dekdtelddace aa and

ob iy Bifen s oo B, oot FtiSE AP P 50 PR DBEHAACGAB AT septum
extedsfon SRCQNE At 8Pac3d4apatt aRESfidinSt ab'oﬁc@edbxﬁtf&@‘:@% bﬁ)ans across

beyond inlet opening 46 and outlet opening 50. It I's
apprexpataiy oae-quartaraal e sirgneéererceapidbodyblray aesubetmjtlally 90° arc as

gL t ve.surfac
exterlREMR o8 s OB s BB BN 5 5 4 dhgr scoond step
314, dpathetp@tiang oftdatBlersaffacdBFCANE bé VAR ARE BSFbss@altsut body 12.
across approximately one-quarter of the circunference

of ChRdhve ddrfe FB0OSY Behadtdi B/ 4 Plallt e?‘{dcsuf'ﬁce 854 BPHRE wall¥Ftension

septum extension 26. It is envisioned that first step
328. 30 atice 854 exstends atogpthe perimeter of concave surface 330 to fac111tate fluid
flow through first lumen 16. Concave surface 330 and first planar surface 52 cooperate to
define first cavity 56, similar to that described above. First cavity 56 is further bounded by
a proximal base 364. Proximal base 364 has an arcuate configuration and defines a
proximal inlet portion for first lumen 16 during withdrawal of fluids. It is contemplated that
suction provided with first lumen 16 has a greater fluid flow rate adjacent proximal base

364.
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314, or other portions of concave surface 330 may be
variously disposed about body 12. Concave surface 330
w0 go0boessed by a pl anar end surface 354 of fi rBCT/vWe2003/009687

extension 25 328. End surface 354 extends about the
perinmeter of concave surface 330 to facilitate fluid
flow through first lunmen 16. Concave surface 330 and
figst _planar surfa 52 cooperate tq _define first
cad T sl erRgia 397 HeHERS st fiek 41680y . eppndsiiep 318 formed

theréval fnYandRciate friMSHGY MAY @t@?@lm{s fo?m@{i %fh%ktu%é}&e%@cﬂ‘f 26. First
Proxi mal base 364 has an arcuate configuration an

step dé&f apd secand step)dlGeire cindvenfersotialiodispared fabowsttseptureextdiion 26. It

SR, A B T LS L

conffduttitidn, lsavh a@mea;dmg , Flanﬂr, gl mal base 364. 15 WO
2004/ 096334 PCT/ US2003/ 009687 Second wal | extension

33RirdtNGdHIES e_ﬁtehﬁs_r 8istaBl{eR dathcBUY. Bes (?’Ifﬁgﬁ&le'iitoﬁg?iﬁét%gpand inlet

formed therewth in an"arcuate trans
opendert§. s SeesmabestiepaB  h exstendsudistelty endistance24z, bEyansitinles bpgning 46 and

16 _and.second ste 18.are circunferentially disposed
outle BBAEOE 8t di SrbRg 98! SpEnCS G i ebiand Natous lengths.
Condavé Strf&eet34 Fa€es3BEUNRAN plHRE Sfdac! ForEbBRYx BRY6h 26, opposing first
alternate 5 configurations, such as, for exanple,

plangy| sykiee 2% @ndpisr spacest @parg thereftemand Codraeasurface 334 spans across
J: | y I openi 50 ,and inlet . o

oo RN B bR 8 Bb Bl BE M TR 05k ity 007 are, s

exterttied frme septem chensivd 2601 lels @Rasdmed thi A8CsteP 316 8hd/or second step
oge | n}g 50. It is contenplated that distances and

318, Otﬂﬁ’y atonsRf cprrFavesEripeempiBay bamtonsky dispopedtabogBlody 12.
faces second planar surface 58 of septum extension 26,
oppensiane) shifpeg 3364 ipl kovadeds byf apdinab Zndaswiface ¥Packdecond wall

r het af ave surf 334 spans acr oss
cxte B 333 wErd iy, SBTEREENS o ife PPPRRY OF SREE 3 upines 324 to

facilifaZe diuicafiswbthicauphi dcbyd M@l €8. aSoncaxd endRY $30ME SRIHM planar
exégn& on 26. It is envisioned that first st eg 316
surfagh qp GPORSEUE IR dgting second cavify 62humilpnia thehdesstibedaayee Second

. A vari: i t. dy.12..
o g R G T P
with gaiictef 18 cponinaldiase 366 hax hensiuate 3@ guknibnsdndf @&gRed 8 broximal
inl ext ends about ’he perieter of concave surface 334 to
inlet GO {05 G, e Gb, WRPE G dswERret Tbiden 18> coppaled that

sucti%gffsxfo@ﬁl@d $3th RBEhSRERM 80111213 i'}lﬁ%reatéﬁ"ﬁﬁiaffﬁ)v@ ?aé% g@ ?Ig‘%gél%xirﬁal base

i ne second cavity 62, [ar to at
366. above. Second cavity 62 is further bounded by a
proxi mal base 366. For exanple, if fluid flowis
r st sl exwinsion C8hmtieecdhd, w4l extbngidn B3G ere3§nascaAly disposed
arc rati 20 inlet

oA EORA HEL 10 31d 96 e ¢ prow el B0 Tl et
First Ch#tyds6 ahll seSorfPPRRP6RLEChd Q?%ﬁl&lﬁgﬁﬂ gg%cp rtg\fbggﬁte\’\ﬂn w and

6
second |unen 18 has”a greater rate adj acen
outﬂqw e3fahdity frsech lumen.

The configuration of catheter 10 advantageously facilitates reversible flow between
first lumen 16 and second lumen 18 by alternating blood flow directions. As second lumen
18 expels blood flow for introduction to the body vessel, blood flow is forced out of second

lumen 18. The blood flow is axially directed out of cavity 62 past second wall extension
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366. First wall extension 328 and second wal
extension 332 are symetrically disposed about septum
w@z2ai0en%38n 26 such that first cavity 56 and sepONtS2003/009687
cavity 62 are symmetrical. 25 First cavity 56 and
second cavity 62 bound an equi val ent space to
facilitate inflow and outflow capability for each
| unen. The configuration of catheter 10 advant ageously
332.1 Hcis| anyisianed rthatesush isrially |diirctsd thipachflow washes ayray) an blood clots

dmp%@gaﬁ%gmﬁcavﬁgég 18 by alternating blood flow

econd I umen 18 expel s bl ood fI ow for

Ui iSO PR ot eRRE 1 ORTY SRt B ey vessel,
The gjc’h@ﬁ tdefly OMbo@flowaMink yalﬁ;ﬁs Mﬁ%&tl&@%ﬂ@n\é@a{m@‘ih@ﬂﬁle@ Bpening 46.

6 WD 2004/ 096334 PCT/ US2003/ 009687 332. It Is
Suctmus gieares ddjabent psardmabbase By dd¢ Foeigt @ases perdmity ¢gva suction source

(not \g%%wll_n? (s ¥idﬁ@§w? lésologea elrrg\%/ ] Ja%egt SR %reogculggl’ %‘é m36ﬁ achf %herefore

advamagbﬁfswvdwgbsddlspﬂo&ﬁmlttbethb Qﬂ&o&@ﬁﬁﬁ'bemgﬁ'i@eﬁé& ffio@M cavity 62 of
draws bl o flow fromvarious directions and
secopq juapanatS. ohis Forfiguratioammigpaigesigeipilation befwiepp Himaps 16, 18.
greater adjacent proximl base 364 due to its closer
pr Bxis reontemplated g blagd defsr ereothaondsisisesh particlesi dispasedy adJacent

conlZ5 LB St S PR oty aivcion o

lumdmls aed 18] apoastngsa opldoddldw direcwdt, bioodX1@i is S)Qﬁﬂétﬂ from cavity
18. This configuration mnimzes recirculatio

umen
56 aa@ms‘e@ﬁallln dispated Blooddlow waphes aytayehippd elots, ﬁﬁa@arupébai described
ab\;%lots or other undesired particles, disposed adjacent
O cavity 56 of first lumen 16 nay be mashed away by

r & gcitoilgl gl&l?ll’l gg d%fgrc?v\ﬁ\ée% Wi 8u<;?1082t0 vz#h%é ?]l f.[rolrg 'theugt%]y vessel
and Bx@epbéstg S00eeand il exfensiod 3306 nddekricall WidCie wall extension

bl ood fl ow washes away bl ood clots, simlar to that
328, ad dherpioge, sEBUYEO poRBIRl basgrdd, Yertion iy gemaled adjagpnt proximal base

366.2@1?2&)\’5 g%eltatn]:graggchg g}%‘iraﬁlmbtagee gﬁ glylg\éﬁ%gg)lre ah@antageously »

dispssgdrproxiinedlto whé bldodrfidw Wwainlg eBoprﬁS from c3a8, S&ndhis configuration
. therefare, simlar to prox base 364, suction is
MinigeesTaFrltion cPRIVETHR MRS 1‘%)2133 366. Fluid flowis
greater adjacent to proxi mal base 366 and t her ef or e,
ad¥faitbbr sodarstood thap yadepspnedifigafions gnash be mrags do ftheygmbodiments

dlsclla§édqlger§1¥1p?hé1%%r£ rt g]a&?x)é' b %lon .J[T\oﬁldcl?&fﬂ %&1@5‘6 ginas limiting, but
I'mzes reclircu atlon ‘f unens § 0 I
mereldylds demplifensiroof thdatrivey embsdimmaits. i CEtososkillkAyinbthe art will
nmade .t o t he. enbodi nent s i scl psed herein, Therefore
envifife oSBT HPROYIBR BasapIeb POl R apREaded Heteto

limting, but
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merely as exenplification of the various enbodi nents.

Those skilled in the art will envision other
WOoR@H0IBaL i ons Within the scope and spirit of PBEEUS2003/009687

cl ai ns appended hereto. 17 WD 2004/ 096334

PCT/ US2003/ 009687 WHAT IS CLAIMED IS: 1. A catheter

conprising: an elongated tubular body extending to a

di stal end thereof, the tubular body having a first

| UERARHS GLAEMEINIS:uren with a septum di sposed

t her ebet ween, the tubular body 5 including a first

wal.l t hAtcathefer nemmptisiegfirst | unmen and a second wal |

that defines the second |unen, a portion of the septum

exireﬂdhgkgediiubtlhk bydbestemding fea fistad bnd theesof,ahel tibgar body having

second |unen; wherein the first mall I ncludes a first

a flf%alee%%fl% AsEetnd menewith Acspiyins dispespd fhsrebriwesie thy mbé,l%ar body
1nclud fifst %ail% %‘Eﬁgs ﬁ@qfrgt lﬁ;ﬁl%ﬂ“ahﬁ% s%&ﬂ‘fd \95‘11 %Hat HQﬁnes the second
tum the rst extension 1 fi
lumemoacp@vtﬁ)rsuﬁ ﬂmcxepﬁmc exignding dixvaltyi beyondl thd ﬁl‘8 elpmﬂmana théAsecond
catheter as recited in claim1, whetein the second
lumea| | i ncl udes a second wall extension that extends
distally beyond t he second lunmen and is spaced a

f r BheeRighe Giat tabhingludesye fig prafl pxtanpion Shat @ﬁ@n%ﬂusﬁlly beyond the
first %@r{] %&?ﬁ‘ gﬁ?’&:@' St Frdrl Q@@%Sﬂ%ﬁréiﬂﬁet e?ﬁh{] %hd I?ﬁst \alal.l extension

portion ptum 1 as recite
defindhga cortaverheface faciﬁghp pottionrof die dehemsept um defi nes a
pl anar surface that faces the concave surface of the

f i B St WAl dattexdren sedted id.clAmChtwieleh ths sdcead wedl 1int31udes a second
m 2, wherein_ the portion of the septum defines

wall ﬁfﬂgﬂ%tpn il £aieads Histally Dewend e Secaddvaien and i epased ARt from the
port1§1? Pnde % m; gﬁee BoRA wa’fll eﬁeﬁ%ﬁrp g&ﬁﬁm S E&ff:'a{/f q%ff{ébeafacmg the

in the fi exten i on I nclude
portlﬁﬁ)obtharseptumnd surface that forns a boundary about the
concave surface of the first wall extension. 6. A

cas.het eA catheleg Gk r&ftet] fin Claith M, Whewhe el portidicoPihanaptusndbfines a
surface is disposed at an angul ar orientation

plangrspefpge thatifaces the eangavestirfage af e firsfevalbyxisnsipef t he
septumthat faces the concave surface of the first
wat! exfagtictes as pgitpd m\Ckaan Re wbereas theemrmedOf ﬂne@r:mlm defines a

planzﬁ‘ su ceertﬁ%l gfaéelg% gon%f%e %u ace of( {h%rgsclzo% arflcexlfl h()(n t he

oun

cave sur,f ace of o ens LA
? bt A Gl G Thitedn SRR Wfartﬁ?ﬁ? A ppagion, jgludes a
planz&uérfcfi&ﬁ'fdc‘é ks B&aRJa &oundary about the concave surface of the first wall

extension.

6. A catheter as recited in claim 5, wherein the planar end surface is disposed at
an angular orientation relative to a planar surface of the portion of the septum that faces the

1

concave surface of the first wall extension.

7. A catheter as recited in claim 2, wherein the second wall extension includes a
planar end surface that forms a boundary about the concave surface of the second wall

extension.

8. A catheter as recited in claim 7, wherein the planar end surface is disposed at
an angular orientation relative to a planar surface of the portion of the septum that faces the

concave surface of the second wall extension.
18



10

15

20

25

an angul ar orientation relative to a planar surface of
the portion of the septumthat faces the 30 concave

wa ka3t the second wal |l extension. 18 WD PCT/US2003/009687
2004/ 096334 PCT/ US2003/ 009687 9. A catheter as recited
in claim2, wherein the concave surface of the first

wall extension defines a first cavity and the concave
surface of ﬁhe secon vva& l. g@xt nsi.on defines a second
cavr ty, “ FRIDGIPR asreeitng ipyfladind tvhered Hisrfoneaypi susfasseofiife first wall

exteﬁéﬁﬂﬁfﬁéﬁﬂe@» al f1rst1<91'\/1t§‘ aﬁ?%ﬂéeéo%av%‘csuffﬁ@é dietﬁ% 's&:ogh gdéa?oe%gnsmn defines

wherein the first extensi on an
a seqead|cagity, dmsfishcavity ang inetecombdavity despoyathabelt t he
portion of the septum 11. A catheter as recited in
cl dDm 1A wirketer Bs tréudtelliin Slainel] whxtet $ieORrst RENIUEESNsPON and the
fi Epéﬁi step, extending a first distance beyond the first
seconf] e exifsion et ppmetrisylediseased Abow thespastiew ofith sepiem.
beyond the first lumen. 12. A catheter as recited in
cl dilm 2A catlotes #s repided o gJpinnd) whesgiretheifont walt lesidesiom includes a

f ' S hstance be
el S E e SRl Lo ARS8 R0 W oxcncin o
secoddsltsaamcebbmndnﬂeflhsehfnhd’nst | uren, and the second wal |
extension includes a first step extending a first

di seance beyaedas Reit&PHOAsM BMRAeRRThe fRecHRd e)?tteﬁﬁon includes a
extendi ng a second distance beyond t he second | unen.

first ptep oxtenglinges dirstadistprgei bayvand hecfizst dvrgen whe peeeondhatep extending a
secoBH rdfsiia[n\@@lbla cﬁf&ttﬁgsﬂrgrl?ﬁ@ﬁ | a%‘&e[ eco ? Wa?f%%érggcéle elélfi?]sga first step

en n CaVI

extenﬂlsg)asfﬁslt qhstram:d’rbéyohd thd Isdd:bfid ﬂﬁrﬁw bed lge@ﬁaedté;ﬁ&téﬂdm a second
d t he seca caV| of the second wall extension. 14.
istangs eyon qgﬁﬁﬁ “ﬁ&m an el ongated tubul ar body

extending to a distal tip and having a septumthat
separ at Ascaghatery astrepigasein aith 8, \s'b@gmdthb firetrwalhextendion includes a

base JH?I &elflgg% %lé 198 énllrﬁ: &ﬁihggﬁ cavt H]‘é%@g? Ibe]lnﬁac{}Sp&é‘T'q proximal. to

fluidt flveaw beiag Bﬂpdll@ﬂéﬂxm t}i&%eécﬁ)ﬂtoumtﬁ aﬁ/ﬂhB Yecdnd SR LRt %{oANS | ON
di sposed adjacent the distal tip and extendi ng

di s4.al | ® daeee@oiplsinks St | umen and the second | unen,
wherein the first wall includes a first wall extension

t hat eﬁiﬂg@ﬁgstughﬁ} éﬂoldy 9% e alstdi Stp taﬂgqﬁv?ng?ai,\sgmum that

spaced apart fromthe sept ext ensi on,
sepagsigsenBis fungksf and agecand Zﬁnmoﬂmaaoé the rtnﬁla.ﬂ&r Baakyi ingludling a first wall
tu tension, .the s udln a second
that (\%%F’Ies QJS‘(’%F@PHF“ £hde Sfé%?tn tB?tS‘{eg‘P 3 lyRen.second
aced apart frogmthe septum ext ensi on,

upen and i S.s
t hg‘E%]?:tBWoha\)OH} a 35PIUR §F@HSIB%§}SBPW& adljaceiicthe distl ip 4p¢ extending
distalI26E AR fiRe RIER arfPthe BbR@ lumen,

wherein the first wall includes a first wall extension that extends distally beyond the
first lumen and is spaced apart from the septum extension, the first wall extension defining a
concave surface facing the septum extension, the second wall including a second wall
extension that extends distally beyond the second lumen and is spaced apart from the
septum extension, the second wall extension defining a concave surface facing the septum

extension.
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19 WD 2004/ 096334 PCT/ US2003/ 009687 15. A catheter as
recited in claim14, wherein the first wall extension
wanw4nds3isecond wal | extension each include plBOEUSENH009687
surfaces that forma boundary about their respective
concave surfaces of the respective first and second
vval | extensions. 16. A catheter as recited in claim
wherei n the conc (xe surface of the first 5 wall

extlgnsn ShCgBetEhas resied ins Claimg\idy yvherrdn hee fiss el extension and the
secoR WAL 8xtBhsid BachenORd: }f@ dﬂﬁ Ee 120 thag & n%sbo%géeco%out their

cavity, the first cavi Secon aV| t
respegiiygepn¢ayasurfaces ommaesipeuare farst anelcset @l wall @lt&lsﬁbnlﬁ
wherein the first wall extension includes a first

baéé t hat calbétenasreaited il elairf AN WHreRh thd8ordchleS burface of the first
e {ﬂ“&y %&g first base being di sposed proxinmal to
WaltFHRNGIOR GHNBR AGSLERPEY PRl ther mcetreststase 9fl thrasecond wfll extension
defireR @ s& | cond. va
. ext eS n@s‘?%n%yfﬁglti&%gg %gﬁ#? ebaggnci Ea%tl@g)gﬁgﬁggmgﬁnq% et
Op@Ri NQ A0 Vlt he.secq e bei.ng
di g?)ose {)a}ﬁoe!;& aﬁg‘? g (ViR W ‘éeﬂ‘hg‘ e{#ﬁ%‘f"glza’“f*?%ﬂ’? includes a
first tbla& fhat stefinavint ynled oltdihﬁlgSBEﬂfédfﬂ/h@'cbw@y(ttﬁ@ $ir®basd a)en@ disposed
rs

1et s recited in claim14, wherein the fi
prox%:f to é‘ﬁ‘ﬂ%ﬂgw&w%%@}%@d from- e seqpnd Caé’)&f!@iﬁéhetmcamtbwall extension

and ﬁ])é@@@drfd‘ &l k¥tediisR We@%%&oﬁd“ﬁas%‘%ﬁé flt%)lj% grP ixl}lgtgmmg of the

. A catheter conprising: an elongate
seco@(g@ﬁ’m g seoorad basstheingedisbaaad! praximalgtoaflsie Q’Iohn‘fbélﬁg\;expelled from

es,a fir umen and a second | umen thereo
the ﬁ?ﬁgg}” ?ﬁstgF S?ﬁfé’&é “fahllcﬂxﬁf'ﬂ‘ﬁlﬁﬁ a first wall that defines
fir . umen and a second wall that defines the
nd Lﬁ?\g}?tertaﬁefe%léﬁﬁlt ivnsipay ilhgwhersipthenfitek wel sixtmsion and the

se
#H SRPSEnach A extendi ng
Secodi stall yn beyongphﬁ{eﬂﬁaﬁg%ﬁﬁ% ?ree%ga%gﬁ{j]t%{g ﬁeepq'é %&Slloﬂmen
hg firg es a first wall extensmnthat
extends 't akf&ﬁgllléf%%d the first lunmen and is spaced
nsion, the first wal]l

Rt %ﬁn%é%?rﬁﬁ e EShEAR ook e and derhe 2 scptum tha

separstephlﬂl’steD&h%ﬂSdnﬁrb secBiR] RRCANHeBE thi ﬂﬁJugaS’ iLag %cﬁ&ﬁﬁé‘g first wall
extension that extends distal eyon%l

that doe@B%‘;nrée figrtdpmemand assespad wall zﬂmdt:fnﬁasdhe sdeen@Bmsempt um
extension, the second wall extension defining a

c dhe ssgptusy r}faamg fagsphyn t dreersai lalmpowdt atjat@n, theh@k®l "end and
Ve s e of the first ext ensi on
eXtengE%dr}]Sce@?a efyop ?: Weaﬁad#r?ese%ﬁea@@, surface of the

defines a second cavity, the

Xe| | t
PO EkERa: Bt PHY) GaRSIon AY SHlemRsdsEinbeyond the frs
lumm‘}j ﬁﬁdi e SpRBd 'agit@tfro?rpﬁﬁ' Q9 kidfisibh B HAWAY extel§on defining a

first base
concave surface facing the septum extension, the second wall including a second wall

extension that extends distally beyond the second lumen and is spaced apart from the
septum extension, the second wall extension defining a concave surface facing the septum

extension,

wherein the concave surface of the first wall extension defines a first cavity and the
concave surface of the second wall extension defines a second cavity, the first wall

extension includes a first base that defines an inlet opening of the first cavity, the first base

20
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WD 2004/ 096334 PCT/ US2003/ 009687 bei ng di sposed
proximal to fluid flow being expelled fromthe second
w@2awienge3sf the second wall extension. 20. A cBECTES®N3/009687

as recited in claim19, wherein the second wal

extension includes a second base that defines an

i nl et opening of the second cavity, the second base

bej ng di sposed proximal to fluid fl ow being
beméﬂbsépﬁf‘é‘opr%@%ﬁl o Hurd floy beimgjexpelisd fromm the senerd wavity of the second
wauﬁﬁkﬁﬁﬁhon 21. A catheter as recited in claim19,

erein the first base has an arcuate configuration.

2254A wherein the . .
ceng” Bt iR o it Bbun To Bt G PR el satension inluces
a secdidngisetha@sdefiagd bR dnle ofdrhd ol fhe WRBAEICAVitY QNS 'Sézc%‘hd base being

cavity and the second cavity are symetrical .
disposed proximal to fluid flow being expelled from the first cavity of the second wall

extension.

21. A catheter as recited in claim 19, wherein the first base has an arcuate
configuration.

22. A catheter as recited in claim 19, wherein the second base has an arcuate
configuration.

23. A catheter as recited in claim 14, wherein the first cavity and the second

cavity are symmetrical.
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