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WD 2004/ 112876 PCT/ US2004/ 019763 CATHETER W TH
OCCLUSI ON RESI STANT TI P RELATED APPLI CATI ON
wORB@RWSIE ON Thi s patent application is a PCT/US2004/019763
continuation-in-part of PCT International Application
No. PCT/US03/09687, filed on March 28, 2003

desi gnati i | e
Jesignat | gy A USTON RIS PANTPTIP by
reference. BACKGROUND 1. Technical Field The present
REMED@&HHGHRDMWTIDM medi cal cat het er
ar at us and nore particularly to t.het er.
Ehis ekt apRlineHen d¥ 2t GOFtRTRLoNHR; Pow L GE JP‘&?&‘}aBIﬂnal Application
No. Eéﬁ‘hﬁ'ﬁ)ﬁ(ﬁ%w 1818 -onDeEFhI A3t DOOS Qés1§ﬂ3ﬁn§ﬁ{@UﬁﬂedQS€ate§mmer1ca
own cat heters are tubular, flexible medical devices
the ehiife codtentsi cftwinehi isrinaiporftied hersin by tefrienoial |
oduction, etc.) within cavities, ducts, vessels,
BAdﬁ—éh AL, body These cat heter devices nay be enpl oyed
for admnistration of fluids that includes the
si pul t aweehficdl/Hi¢l@ducti on and wi t hdrawal of fluid for
appl i cations such as, surgery, 15 treatnent,
di qﬁ@ PPdsent @i%élosdré‘ rSIRRs Pg%héﬂaﬁﬂt@rmémcﬁa&ieﬁl@paratus and more
application, blood is withdrawn froma bl ood vessel
partibolarly teacatheter lnyludmg@rqaﬂ!eteé itig|that |p66rY§9tS @sclusien gHHNS Ks-
treated blood is introduced back into the bl ood
vegsel . Desmrition éfitheiRebrteddirtr devi ces have been
enpl oyed for sinultaneous withdrawal and introduction
of Sbineilchowint diatlaetére(bye tﬁlﬂmm,eﬂdnblemasdmdydanqemf@e admmlstratlon of
unens, .such nMen ¢ hete
st SO H b RO CTHEE masre@*oetc e
perforns w thdrawal of bl ood angvt he .ot her

i nilheseueatheter dexices mayesgemploy ek oy administratinn ﬁfgﬁlélﬂs that includes
the ?ﬁ} gol’ug ieomiiigh stﬁ{cﬂ %%dfeﬂma {34l Pb]ﬁ’éaﬁf)hygﬁ‘dh as, surgery,

|S|nsert into a

.treamdnhdhmmsﬁhetough Qm: Imrh@ﬂardlemqsﬂméysls)ﬁpplh@u@atm%cbrs withdrawn

gy 2, e B By gDt b ol ood s
1ntr&?ﬁ€@c§§acﬁ%t%rthe @gogb@ssgp alyzed blood is returned to the

patient through a venous |unmen of the catheter.

Ty R}'agi%lull: chm\;vﬂ RathEfeP USyic Bl el brel SR Rle@ ot Eﬂ[ﬁliaﬁ&)us withdrawal

arteria umen by an I nner catheter wall, call a
and $stpdduntionT bfleifif with erbogy. off hesetienivds aiaygltlélzp mjd’@]dg ﬂl@nﬁﬁy such as

reduced b eci. reu i_on |
o fetapiee? TSRS DS T B L e bl Rrtoms
wittfi&ea ldf 36100%0anﬂeché>j E)ﬂl%fj TunSent 1hﬁo@f&§frbﬂbd bloddRo tHkovessel. During an
overcone this drawback sone cat heter devices st

exeplap0 bahadi2igsis rrerdws? eourltip7igmen catheter is 1nserte(ijl 1r%o a body and
blood is withdrawn through an arterial lumen of the catheter. This blood is supplied to a

hemodialysis unit which dialyzes, or cleans, the blood to remove waste and excess 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
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t he openings of the [unens such that the opening of
the venous lunmen is disposed distally beyond the
wopeniingg7ef the arterial |unen. These cat het er PAENISE®S/019763
however, also suffer from various additional
drawbacks. For exanple, blood clots can form adjacent
the (%)%Blgl{gﬁg}penﬁ@e sggl B%Bgtftg? %%)%grlléj nﬁgﬁsv%ﬂ&ﬁsa ]E\.\ﬁrlen 1§td1s&§§ed distally
beyonb die (ﬂﬁm@rdf:ﬂ% artia] hignenhe dedi cated flow direction
for a particular lunmen, is recirculation if the flow

di TRGEIcBMheled dé\ﬁé’e%rﬁcﬁﬁever ot By frSMGlations AdditiENERMbacks. For
through [unmen openings of the prior art may draw

exalmﬂc,tblmclo’ts can fdyooad; a.ceststelorwaltllle eneaing of. Oti’fhle@@ns and at locations

betwgg% ﬁ%%%gﬁ@%gf ﬂg?%)?e\él%n-t ag ﬁﬁa)(% glg{éflsa]lf rrngg fﬂtljseg Wue to the dedicated
flowodigdctionefot AepAiiadsy Amicng es revtduldtisnhfches flofv ditétiohels reversed.

prior art with a catheter includi n% a catheter tip
F urﬂn&rﬁaﬁucﬁplév&mdgce&c@m%h dmeR, PPoRNgsd thePriqrart may gfaév portions of a

bod}}%pélt\x; ?ﬁcthsgmf I ge éﬂa@‘ﬁ’acléstcaff@fébéi/ac g Iy ﬁpﬁlfam ov§ B&Husion.

cat he I ncl u concave sur j acent
; eg‘l ?rg dtllk gvrc])tuPdTﬁgﬁgsq ia]ﬁoéf)%\}é%o% @Qddl#é ﬁﬁ% @%8 drawbacks of

the Iﬁtﬁ)teirﬁbvﬁlh% édﬂmnerhﬁbl\uﬁﬁllg d catReter ﬁ)}ﬁ tHd @rmhﬁs&ioe]‘usmhtdurmg use to

woul d be deS|rabIe|f the catheter and |
facﬂ%tﬁgmpb%@ﬁtedghﬁ Howy dt wauldi by deskiatls ifisupACe cleg gchuded concave

surfe[E@.Q Egﬁgénl@ i caﬁ‘ﬂé%e@ti% %{&gn t NN YandARRR b }éélrcﬁlatlon The

i's provid cluding a catheter tip that
cathﬁeemmtﬂsoofacil%e oeverdblei firgy bseveen laend of teecatheter. It would be

e SR AT 0 JILERL T

manGfthedBind Bsnl&s concave surfaces adj acent 20 t he
catheter tip to prevent occlusion and undesirabl e

SUNIIVPARYU' ation. The catheter may also facilitate
i ble fl ow between | unens of the catheter. Most

de%c ir{%!yé hc%tl%?érﬁ?%? v1é1e31 n.?%ﬁin Ya @aﬁﬂe‘[&f tﬁ ﬁ‘iaggtérvénts occlusion

manut ass resent
duritigask V‘@S facdlitate e dnotdiraeteky afitid gewated o&‘erauina cths disadvantages and

v&a&x plﬁer é}‘g‘@u% epgwlﬁ %&t E[S ar I[yh ;‘P{.‘glsg E%ﬁ%gqt {q%b.]%gé ?(%Hl%ﬁe surfaces adjacent
the éiitl?été’xstﬁ to gévéiﬁ‘tola@hﬁbn%ﬁ rl‘lnaes‘iﬂagle%mdlﬂiifoﬁt I DU Sdlisdier may also
e distal ends of the lunens termnate in

facﬂgmmt/a:rmbw ﬂawd:leedemellumen@ 313 mqo@thamrstmost/\é@surably, the catheter is

.ext ensian oft e the sane [ i nal
cosi] o PO PO R ™ A AR R, i BT Bk S relaed
disa@vhelpet 881 drifvbscks eRperfoatdttinghe &t p configuration of the

present disclosure advantageously reduces the

potrgat dradeni Ql[scfb@&‘et fgr@ﬂﬁﬂes O&AbMS bRy tHlings, de sndiiplef luhﬁﬁ dialysis
cat het'er tip okee the tip 30 away fromthe

cathefier] evighl |a t@p cpm@gm@tm rsuchethamtheatdns\taj ede qfothenlumens fteyminate in
symg)ﬁgqcag 5?}51??%% gr episfal &ahlee%gﬁc’s%o%s (yfaéh«L, M{%ﬁ‘s are at the same

longitudinal posruon along the catheter. The catheter may include sideholes.

Thus, the catheter tip configuration of the present disclosure advantageously reduces
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.
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WD 2004/ 112876 PCT/ US2004/ 019763 The symetrica

catheter tip design al so advantageously facilitates
woOherscapabi | ity of bi-directional fluid flow fecTaaew4/019763

| umen of the catheter. The symmetrical configuration

of the catheter tip overcones the di sadvantages of

g E?ﬁc i mm%gi»cag %%‘fruépa{i?#g%o <§ vany ag!eo%\élléft %cﬂi%’;c& 88 capability of

bi-diz€dtoh Uil élll iflody foe et Rmbdh & it bathetBr. r Thé Eyatinetricahcdntfiguration of
ei ther direction of the blood flom1(|nflom1Iunen used
the gaiheterntip GXCTEARICH @h@r fisesvantagen ol dedicatie »pericylar ypen to a flow

f U
dlreé)[%tn ngc‘ﬁft% f (E;fv'rarv)rlex fnﬁgﬂ dﬁﬂ’% taéig ap{ﬂgscﬁ\ﬂg&%ﬂéﬁpﬁ gés%ﬂs in similar
recircalatief eralthendﬂrwibn of thdolsc&bﬂmm(lmﬂywﬂemmskﬁ&idfor ’Enth)yv dnd outflow

al t ernating_and/ or rve S|ngflo ectians it
lumebﬂéegcfﬂr-%@ﬂwapye}l ko éﬁ’ﬂf‘%‘f"e@ frflowt fmen used for

outff%)l\a? ermmt) lfl%@ﬂl@fsoa{ttaﬁﬁé@fosﬂhg’ lc8thbeR Vihcﬂﬁdin% ehP§ePriird @chye washed
ource 10 outside the body of the catheter such as,

away dry elternping aad/dr abwesding rfhxyhudnt@ctlmcwﬂb mﬁm@@m@ue dialysis. It is

con GBSt B BB SHVGE R o FRPGHBE 5D o sure

outsRIcEHE Mod oS €heOSdthider Qﬂéﬁ #afdraixample) @| diﬁl?ﬁs Emliaohirﬁn gl echnected
tubul ar body extending to a distal end thereof. The
theretgbul ar body has a first |unmen and a second | unmen 15
with a septum di sposed therebetween. The tubul ar body
i nén yespatieulas emhaflimenhae w@éfciaiels prokisled intaceerganee Vwith the
a cond def ine e
w8 P L e S35 NS SE8ET So BCppe ooy

extehdlihg to lauiial éiiddhérh&f Ste® tbulay rhSBdly hél'd‘le fidt rlﬁmemhdi a second lumen
includes a first wall extensjon that, extends, di st

|
withy jetemdispoped dherebgivesnanidie; tabulprabedy ingiades # fisth Wfﬂgtha%/ defines
the ﬁl%i 2 2a 4 BRoRE Waﬂ clk%fngé fh%tse d rufchens b@glcc))nooff the septum

I nes a concave sur acing the portion
extehﬁnag sle:‘mallyn’meyﬁhé tl][foﬁtst Imntm‘ artdhibe seqndriumey. ddfifivet wall includes a

ar surf t.f t he, conc esur th
firs Ry o Bated Ao ey PELe At et BHCE gRedd DAt from the
portid?l‘-‘df‘%ﬁ’eese%uﬁlll amaé i8R daflWxtcds®ndBahes f &fnﬁ!ﬁveasu?ﬁﬁé‘ gy the portion
about the concave surface of the first wall extension.

of therseptyiranar end surface can be di sposed at an angul ar
orientation relative to a planar surface of the
porThi portiocdmfdlie sepins kuﬂnﬁnmaplahmsfacm@latfanwbhe concave surface

surface . of the filst | 1..extension. rna
of tha BT SErren T b well S il o1t AR e syrace tha
forn®x4 BOESIa abAt!the cORMODEuiAR SfeteTisd whk réx@ﬁﬁohs The planar end
spaced apart fromthe portion of the septum

surfagecesncbe digriosedost: aarasiguhar @eipntaben latbrda el @rmrfsaxf@ce of the portion
of t}{eas%t)ﬁg‘l tIhh’tefaQ %rtflé (%}1091(/? §L{1]Fac§ 8?&? lﬁrst ?1 tsio?ln of the

anar sur aces t he

n u e of th nd mall 30 ext ens € . 1
Conpie, 3] ﬁs&ss%d hESTRRER Serend %flswﬁl?}ﬂ%t g ditally
beyérﬂiaﬂhe fsedond lﬁrne@@h@ﬁﬁipﬁc@b@é&t frbia tBOPEEE oF icf ﬁip&nﬂf The second
the second wall extension. The planar end surfac
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
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3 WD 2004/ 112876 PCT/ US2004/ 019763 can be di sposed at
an angul ar orientation relative to a planar surface of
woOherqpozg76 on of the septumthat faces the coneavas2004/019763
surface of the second wall extension. The concave
surface of the first wall extension may define a first
he .cong u [ d

can B¢ HishiseB0® ah IR RECEITLISHACE 10k b MR RETRY A portcy of the
septim i fddéﬁﬂ&&;@ﬁéﬁi/e@ﬁl\fade}bfalﬁeesesmwﬂﬂ E}Ctahsmﬁl.'he first

wal | extension and the second wall extension may be

Sy THEtcbhéadb IsMrfes oPaRfBP Ml dxisPArthapdefhe hMRst cavity and the
septum The first wall extension nmay include a firs

concaye p)ur@se@ ohdhenspcand well texignsipn ey dsdipe abeeansl gavityt Thgdasf cavity

s on& %9&2@% § {r?cqp' gﬁl f 1%? e{‘ldegfeﬁgl&p %ﬁd btﬁé/ %Q(Q)nd wall
secon wa ensi on

extensﬁl@ﬂ mig ‘t& sfyhﬁﬁdtrlseﬂl@'pdlepﬁsedl dbag the portioh odfitlsd EH]m&nb herfitst wall

t he secand |unen and a segcond _ 10_ste extendln a
exteRsien AWY dRdbdhe driieyamertenting 8 fsaliptanpenbeypRd S Hrsf umen and a

secofill tst% %ﬁfeﬁdlggg%gg&g%ﬂaﬁ&%e &Rt ﬂig‘ﬁli‘ﬁsiulﬁeﬁ ePhdiBcond wall extension

ext ensi on acen istal tip of the
maydatlhde e firstratepescttentiisg allsttahdstyndsdwnnd theesetonds tunhannand a second

.n f | | tends distall
seofinb SR R SR o "o e
um, ext ensj on. The first ext ensj on defi ne a
ﬂtm@lf‘gm?a odiment & W@t%ga PR GieBFion ¢15peged adjacent to

a d1s?zﬁ Qi‘fﬂq tﬂ@ée{the@&ta%ﬁ ‘&tcﬁt@ Eh@!ally bBFOHANAe HiRE HERGLAR thé' E@:@nd lumen.
is spaced apart fromthe ‘septum extension.
The fmstomil vmendsehstébs beyondéhé fiess han@namhwe:ps@ndfmﬁ ftvan itheyseptum
the s t ensi on n _anot her a rnat.e .
xR AT " AeERr SR e Ve G R4 fheggeptum extension.
The Rb@@Iwallek@e® disally Bryorpari ReoreR@is daiRaipasddl ieefrom the
The first wall includes a first wall extension that
septurp exfensinds Taie seeandywalbgersiamderines 8 coneaye suripee fapiag the septum
exwﬁsgﬁnd l umen. The first wall is spaced apart fromthe
sep um extension. The first wall extension defines a

h Ong %r\éog]il tfsl%%i egla%%f] %ﬁltghﬁg sf I r St lr%?p%rd gurf g rst Igganar surface

and 8410 Pp&)ﬂl@ﬁecbﬁkﬁ plahbt Sifrface) |The>ﬂr§tnﬁalD theludes apfirsnaall %ﬁténsmn that
surtface of the first wall extension is disposed at

extengsodistally bexond b fishlumanand fee segondeny glhedjrgtgll is spaced apart
front erfs%gﬁnp Extbi§ors SRR ﬁrs@ a?fqecﬁlt%lon ins§ A 3fle d%% 1:7 Facmg the
a e Istally

I nclu second wa nsion that extends
first ipdgnandurfave dfithe septurmerteasidn tahe is b@mdladi bly anplanar Eind surface of the

second wal | aced art fro tum ext en
firs S0l e W PRERE EHOPOTRadT 6078 WO EHoRIat Y debsed at an

angd1ACH G408 8GR BE Fa éala?ﬂéf Elﬂ%e%ff th@pBfiR eifhsion. The second
extension and i s bounded by a pl anar end surface of

walltiheludesca srgon Malleextt%ﬁmdhat éKltfeldp distedly beynnd ﬁmfim binggin and the
dj {
secchf TWRBE L 105 “FeendtVER Pl el RERRER Bl A oROR T L e second

wallodxtérRPnSE¥indsna oh 6@l Wiface facing the second planar surface of the septum

extension and is bounded by a planar end surface of the second wall extension. The planar
end surface of the second wall extension is disposed at an angular orientation relative to the

second planar surface of the septum extension.

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
4
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I n another alternate enbodi nent, the concave surface

of the first wall extension defines a first cavity
wanad4ithss7eoncave surface of the second wal | exPengisoN4/019763

defines a second 4 WD 2004/112876 PCT/ US2004/ 019763

cavity. The first wall extension includes a first base

.t h fi inl. ] f.th [ . ity
cavityn St AEeBhsiOh R RN aSRe il Gefid iy ifef Vespte of the first
cavilyei Tige 660 Bhiecld cfi!_,lpl?géd pRxaRga0dluié Mokt Yeifg ekpadledefdnahe second

wal | extension. ' second wal | extension may include
cavity afdbopreopd el exteasioneflibasecond wall @tensipainayinsfude gesecond base

D . | r .

that SEER3n S Splniob M ESAPR BATS, itk AL B SIGIB plofimal 1o
fluid fiew demgrectpaiidd! frax ttenStso vavitihef the sescontasdl exdsrdionr Thedirst base

second bgie ma gaave an arcuate caonfiguration. In
and/gr-{Be fegond Pase VEABGEIRERONIEWAUGR-r st wal | i ncl udes

a first wall extension that extends in a spiral .

coht pepihertalisenate embediment, the firsh el plpdesa fpsfcwell gpgption that
extop Tl sB AL ARG frpk!)Ge SERMIRY s SERAR paPbu W portion of
the sepiunal Thé sevond inglirmay orlideansettdel welt ertnsiomthmt @rigndsin a spiral

aced arf fromthe portion of. the septum The
conffiron, S0 {15 SRS ARG o TRAGE. SPHBY SR BE Partl 95og septum.
The R@ twdlO&ABnsfonlAE dRlNdcaPRhar A8 suffhéSthat\Birins @BFRAGAr9Rbout the
and defines the spiral configuration of the first wall
first exaleerterapion Tk defanes dhel spiaal| configenativo ot gy firsiovaldextension. The

Lanar end.surface.that formnms boundar.y. about, th
secof SR GNP R G AlRHr f bR R T Y by about he
secofi@Rfall@tention and lefiree tsapiabcomdiglirativh 6 teGBcontSvalRixnsion.
DESCRI PTI ON OF THE DRAW NGS The objects and features

BRIEF HRSCRIPTEON OF SR DREWINGSHh are believed to be
novelr, are set forth wth particularity in the

apRRRdBcts! Al TEaturtl O RES R NNt Y2 HsARU WRichPAE befisveliQo be novel,
its organization and mahner of operation, together
are sei fohmthfwith paticw hijitydt itheeappandbdadaimst dhe presemtydisdbesutye both as to its

under st ood by reference to.the. .ow n escriptio
orgs iR kT Caia e PETONE foehisr v TR bRy find advilages, may
be betadB8od Y BRrerc@td MhPRNBWing-ddabiiBtich, itfked in connection with the
perspective view of a catheter in accordance with the
accopiiapying deasvings, as s fpytlebadey. di scl osure, showing a
septumin phantom FIGURE 2 is a side view of a distal
enHIQUREnk1scapérspestive viown of a cEth@eRiR agcordan@JRiEth3he grigciples of

th front ..vi.ew of . t he cat htet er zlhovvn,i n FI GURE 1; 25
© P SPOTUES SAORME A GRYL PRI, of the distal end of

th ter shown i FIGURE 1. FIGQURE 5 is.
onFIGEBR L8 bttt of o gt phbphite s Eibomanp TP URELL
distal end of  the catheter shown in_Fl GURE 1;

FIGURE 3 is a front view of the catheter shown in FIGURE 1;

FIGURE 4 is an enlarged side view of the distal end of the catheter shown in
FIGURE 1;

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 perspective view of another alternate embodiment of the
catheter shown in FIGURE 1;
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FIGURE 6 is an enl arged perspective view of another

al ternate enbodi nent of the 30 catheter shown in
wWOeh@dRE28s 5 WO 2004/ 112876 PCT/ US2004/ 019763 PETMBSRIE4/619763

is an enlarged alternate perspective view of the

catheter shown in FIGURE 6; FIGURE 8 is an enl arged

1 GORERET RS R EERR T, g ek fei B R BT e stown in

FIGDREs§ect i ve view of the catheter shown in FlI GURE 6;
FIGURE 10 is a perspective view of another alternate

enfpedURENE 8f ard @ﬁlaf%’éﬁhﬁﬁe?ﬁate HaapBctive FeRURE e chthé®REhown in
11 is a side view of the catheter shown in Fl GURE 10;

FIGURER;GURE 12 is an alternate perspective view of the
catheter shown in FIGURE 10; FIGURE 13 is an
al FéGUREIpier mpentaiged alieematofpetspectovat ieweof sivowathetar shown in
FIG@?%J-E 10; FIGURE 14 is an alternate perspective view
e catheter shown in FIGURE 10; FIGURE 15 is an

al e side view of the catheter shown |n_Fl GJ

1ofF?<§ﬂ§5éR@ IP6? PEISBECHYF L of GRotbsrailgrect RRbedimst b the catheter
showVGUREN GURE 10, illustrating 15 fluid flow

FIGURE 17 is a perspective view of the catheter shown

in FI&s 5 1119 a.sgieelx}i'a{f %f‘{}%erzztgﬁle{ec gl%cﬁxg%‘ fnquGIME 18 is a

perspective si Vi ew o e er 'shown i'n FlI GURE

O J— rati fluid flow .20 QJ 9. S a .
oo FLGURE LS 3h el dipra il ol E kD lobufip FIPURE 10;
th eter shown in FIGQJRE.1; QJ 20 ,i S a Si

1 EIEBRATES an NG Re rerbbee it e Cageteosl VP RIRERE 10;
21 | alternate side view of t cat heter sho '

FI Hﬁﬁﬁ%glﬁ 1S BRERAFIPRIS DEESBeS v TIROIES f e@éwmnwc‘rwm 10;
EMBODI MENTS 25 The exenpl ary enbodi nents of the

catHeVBE Lxig apalteraais siste viese ofithe cpibster shaven indiIGL RS £

in ternms of medical catheters for the adm nistration

of FIGURHs!q isia praspeetve viewmirtbel oghétenshomincin) FIGURE i fallustrating
ﬂui(pgd% of a subject and nore particularly, in terns of a

catfeter includi ng a catheter tip that prevents

OC TR PR PsrieBvd GiehAsH the LA Ger GRS R UGETRRE 18! ustrating
fluid flow;

FIGURE 18 is a perspective side view of the catheter shown in FIGURE 10,

illustrating fluid flow;

FIGURE 19 is a perspective view of another alternate embodiment of the catheter
shown in FIGURE 1,

FIGURE 20 is a side view of the catheter shown in FIGURE 19; and
FIGURE 21 is an alternate side view of the catheter shown in FIGURE 19.

DETAILED DESCRIPTION OF THE EXEMPLARY EMBODIMENTS

The exemplary embodiments of the catheter and methods of use disclosed are
discussed in terms of medical catheters for the administration of fluids (withdrawal,
introduction, etc.) with the body of a subject and more particularly, in terms of a catheter

including a catheter tip that prevents occlusion during use to facilitate unobstructed fluid

6
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6 WO 2004/112876 PCT/ US2004/ 019763 flow. The catheter
i s advantageously configured to facilitate reversible
wolom4d1td7ew bet ween | unens thereof. It is envPeTwsem4/019763
that the present disclosure may be enployed with a
range of catheters, such as, for exanple,
eﬁgg [

ﬂovh : éa"i‘ﬁééér i3’ aﬁ@agﬁ%gteapp ic%% gérjldzio?f'%%l i aggﬁégegjﬁ?e ﬂBPc{ 1flow between
lummsatgelesiﬁ i It inevisiehet thakt the @adsaiﬁtrthﬁ:l@}sﬁ]rajmaﬁ bdsempledanith a range

| ment s of subj e¢ I.S f er envi sioned
of c‘i‘th%{“FrSt ﬂlé?hﬁﬁa fﬁ& F’ﬁﬂ‘%@ @niﬂdﬂ%g% peritpcal cgftisiqne PICC, CVC, por, ete.
and hipElePaslichiGAsUgeI ARl Q¥ gﬂ@eﬂt d?’%ﬁ(ﬂtﬂ ahd ‘i’flﬁteﬁatfelaﬁﬁ@rﬁs of diseases,
rel at ed procedures, such exanpl e
bodi eitmdirtal égtsl o, a suyeiitady IS@O‘.hfm emarislon@dlth:arthe printipks irelating to the

a5 S BETB Go RAE G o RO EPHAGRT pdab s s,

exarBfle] RérBédidlléioncapdial,| dbideiinag Usith ,mt%ﬁfnaﬁwghﬁehromc acute, etc.
medi cation, saline, bodily f1uids such as | ood

appligatipms. Btig coqtﬁ@p lafegl that ﬂ@t@thetmwambgdlsyé f@ts@chnmwtratlon of fluids
suc. 'ftoP exa ed?c%ﬂgﬁtéa? Be l!:ch ulgé B(ﬁ‘ 6HSrl etc. The
1’0 erm " proxi el R por on
cmhe&ramyahobemgﬁanﬁmmhunsdg&m&emhﬁ@ma practltloner
while the term"distal” will refer to the portion that

| S Il Wid B8EuskioANhANDIRHAC thel teftl ehroxABal SeHll AEerCioNthe tgdgtion of a
term"subject” refers to a human patient or other

strugipie that is alosesrtaiaryastiiopgre wWhils §}eqﬂena|“§1§taésmlé refeiie the pegtion that
is ﬂn‘tﬂ&aﬁéiﬂlttﬁé)@ﬁ&ltuf g; eA§ uge‘ﬁ &ﬁhg% SubiBHP 3éelto Q,Pﬂﬁ‘lan patient
care provider an T Ticl ude su port dersonne
or oﬂmalr Ianm'lerlg Aecoedingito mhe prdsetde;hscéosdﬂs ahig temlno‘l“prﬁxftltioha” refers to a
heter, in accorq?nce W th &? Br|n0|ples of the
doctﬁ% SUEHOT Bher pe58 Brayiderapd gy &y PRI HEoHghe i n
det to the.  exenplary enbodi nents of the
di Jgp deligvang wiscussion meludps,a deseription pf fwaél@é%rnpvawpw@nce with

the Efn%l Ies- of 3fe }%sgh’pgls@lgg‘ﬁr%o R&@re{gb@ Wﬁ%om%rﬁh& ﬂ l51?ta11 to the
nen s a esighated by I reference nune

exemlbiaxyu gmbodintehts sf ey adisclasenss . wiRef erq iilhgstrateidt inakhey atcompanying

f FIGURES 1-4, a catheter 10 includes an el ongated

1gUShul ar body 12 that extends to a distal end 14. Body

12 _has a first n 16 and a _second lunmen 18, wt
s e SIS @O §<g>&§% I3RS opbsr e ke %awonqés .aaswifal@gatad by like

refelfehéesﬁuﬁ‘i@a S gg%élgp&h tH@%éVré‘?zﬁ Vidws t i'ﬂgjlﬁ}&i%ﬂg t@iP’gﬁ’@m 14, a

24 th I nes 25 secon unen
cathstax: hO as]udenrn eloagpke futsitgutbody éxttlnm skend2® anﬂ1s1§1b ptdiitd.2Body 12

o T Ehe S5 R, S 5t B B gcn. Bocy

12 iBélBgdsantitstlwapord keR defindshBrst anaid Yelian@la de8oa Wanf240@ay defines
12, between first |unmen 16 and second | unen 18

secogd Jumen 48. rypasEonasuch s! @rﬁxgm@edemeﬁ@@mméé of reptum. 20
exteg%srr g{s&ﬁlg%?g?% qir?ta | a”i ¥nd'se fo §1d fu?xllxe%t g Oé g)tt?rﬁ(tﬁ)n ijsegledlally

Yand “Secon
disposed, along a substantial portion of the longitudinal length of body 12, between first

lumen 16 and second lumen 18. Septum 20 may be variously disposed with body 12, such
as, for example, angularly offset relative to extended portions of the first and second walls,

etc.

First wall 22 includes a first wall extension 28 that extends distally beyond first

lumen 16 and is spaced apart from septum extension 26. First wall extension 28 defines a
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First wall 22 includes a first wall extension 28 that

extends distally beyond first |unmen 16 and is spaced
waperi11t876m sept um ext ensi on 26. First wal |l expPengisem4/019763

28 defines a 7 WD 2004/112876 PCT/ US2004/ 019763

concave surface 30 that faces septum extension 26.

I : g :
con BNl A SHHURREGRORT Sabl R IRL AR B vl
extesgiarc &lthapattendsrdistalbelpdyom secohé henanl &nd Sepaoed apart from septum

e ST, e Lo 50PN SRS %y b sptm

exteR8YPP6l first wall extension 28 and second wal |
extension 32. Septum extension 26 is nedially

\?vla? ex?ex@ﬁsi&%%”%%&igéé%@&%ﬁ Yl REhUGS ?gf EI%cﬁtsecond wall

ensi on ext ensi on ept um
extemsiore 32 oBeémnexterseon 2aris mesliajlyddispomsddad extending fginnrbody 12,

fro ody 12. The_di scl d fi ' f t het
betvigys B DA GUSHEES A SO0 R HSIoB 20 ePI L £ AS may be
varic;tﬁlyadlgﬁ)o%g& Nt xtdASRA fodn bedy Y2.| Th&isdssl ion @f @atheter 10

or "a urality of wall extensions may be enployed with
advaptagheussr prayentsaeesbistinnefl fiest tivmep a6t pcliiseqong dgmenelferasswill be

s, LS o] P10 5B B0 ARG At 10

accobding Watht peigicyladlteRitemenns df @osthatit fpliedtiodn. t o ot her
medi cal devices. It is further contenplated that

OUBRHy 3V Mbhae RyBRIriRAY oltdy Qirfidé BOUS: i§ coempREdd @REbody 12 may be
configurations, such as, for exanple, 15 oval

variqusbt dieosigned and atfachekle to péey medisnl deviees. Bbisyfurthermggptemplated
| SO i.ACl | openi Fi
tat FBP ey 485 e o BRRAL AERprion Efpallnp 5y O Bor cxample,

oval§ esepmigalat, callipidal) polgdonbRee. BOdpfl2sepy wiso2iclu8edas@l openings.
owall 24 has a wall surf age 42 that defines second .
First Wiahe 2 bes 3 allsyepes 3 thehdadinen figst dupemn d@ ooqperation it a surface

40 oé_ge thi S SdbmalFalf 88 halBYydIP¥G R SYBLAMARS k¥ ond lumen 18 in
P ar 0 cont C

shaped ‘or senmi-circu configuration. Lunens
coopbBation8vitr @swefaongdofsepmmm B0body 12 and surfaces
38,40,42,44 are configured to facilitate fluid flow
W Lhingnd unizn$8 16achl8nayl thave & omibstaptialiye dDishaded! wiresesni-circular

6, .18 may be_copfigured for arterial and/or ve
conf%gueswonr tLP@el_é%wis RSP oy l2 Al SyriapenabalA244 are
conﬁé@l\lﬁ%i:d;tgsfaaﬁfgté BHIPAR AthiS HEltn8 36, 10T 118X 80 Bplated that lumens 16,

rical, rectangular, elliptical, polygonal, etc.

18 1fTdyebd cardiguraddfos edenal ahdioe nenavayfldye &dmfenyigroaed fhat lumens 16, 18
various for of fluid 25 flow in various directigns ... .
may e Gt SITEREo PR gof Sy U P Gngcy cliptcal
polyRafidl] &bl Ghe fEatMHAtLEomiPRietaiiagbe doufiBRed ¥6r vakibubByrm¥eof fluid

uni form y di mensioned or include alternative

flowdinnarioug Satectiensoryl ericntdtions ageending tookdrg requirespeass gia particular
catth@fﬁp%‘ﬁcQtfb%.br oad portions, converging surfaces,

Lumens 16, 18 may be uniformly dimensioned or include alternative dimensional
cross sections within body 12, such as, narrow and broad portions, converging surfaces,
undulating surfaces, etc. according to the particular flow indications and/or flow rate
requirements. It is contemplated lumen 16 and lumen 18 may extend alternative lengths. It
is further contemplated that body 12 may include one or a plurality of lumens, such as, for

example, a triple lumen configuration, etc.
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undul ati ng surfaces, etc. according to the particul ar

flow indications and/or flowrate 30 requirenents. It
woomantsgepl ated | umen 16 and [ unen 18 nmay ext eq@/UusS2004/019763

alternative lengths. It is further contenplated that

body 12 may include one or a plurality of |unmens, such

as .. f e e, a triple lLunmen,conf.iguration, .etc. 8.
DOF SR S B bies et Care By Ry B FreRefiRls, A Blef opehing 46
that igdibpided adjadent ot diStAESING, ofHedh 125 Arf @ftleC ¥ L(noBshown) of first

inl et opening 46 that js _disposed adiacent to distal

lumem#f i Alisppsasoaijacent a praxisal ead 4% gERPdG1 . nlglet epesiipg 4&fs configured
for sybficH s HEP B etk T RBARH 1RGO0 uifeck (4Bt fiBm) 0Eh e blood

is withdtivanbyafud examwplee aitersd bioad vt n @ fibdt dadctives fieln the bdood vessel
subj ect (not shown), such that bl ood 5 is w.thdrawn, by .

for (bl ppnar iR EP AR GAvissda S it Ppefing % gw@b&n‘,yarwusly

dim@l;(l{sgiﬁb& R&d Qbﬁﬁgmté&ass%ﬁiﬁ as] R e}xélﬁﬁiewé&adgma@,zeéﬁ%%aﬁ,L@lféonal, etc.

I dney device (not shown). Inlet opening
and vzayi teBldg addpieem Slipsegic.atedfaciitdte i dlove and/ongftadhmrent to other

s Bk BEEA i e

flow and/ or, _attachne to other structure. IS
coRtISimSRdd ' RETTIH] SOmgEHT e [y BEEbAP- Seeag lumen 18
inclid¥k L¥RUAS oBBniAk, ducHi &; filexladpdd, dnUs@It Je?ehiﬁg SPMaBtLisposed
_fromsecond | unen 18 by seFtun120. Second | unen 18 o
adjapent taidists] ends Bt amblingpbsitnityl longtinding aligomenty alopg bodwa 2, with inlet
out | et gpeni.ng 50.that .is dispesed |.acent .to,.distal ..
opeidify By ARG M oR Bt oM BR G ol U 3 A R HoR adjacent
proxamalnghdorsdyOdiZet opiifg 50 lietonfignesd fof eddulsidmof filidtand introduces the
eni ng. (not shown) of second |unen 18 is dispos

0 ed
ireatgg jbipodrirom ghe,gitiigial kifney glevies bped ingp Bisi blgodgessel, by for example,
j f0 | i of:.fl:uid [ . e .
s GLRLOBY 01 SR TN B O SRR 8 sty
dimésadoed ahd cohfiglnedothch es s fir, exbyplep rectarmugir eslliptiahoprdygonal, etc.
bl ood flow jn a second opppsite dir ion. Qutle
and Mn}%[j’dsd“‘i?ﬁ?% é;%p%tr&f)’u | Cll]&ﬁf[ﬁ&hg& WY aggl( T alttact'lnnent to other
stru@@ef | 94 eshterfipitdatat Sltlet BYAHRS 80 nifCbAB&HgAfed for withdrawal of
elliptical, polygonal, etc. and may include adapters,

fluik| i ps, etc. to facilitate fluid fl ow and/or attachment
to other structure. It is contenplated that outl et
opdihe rgnipOneray ob eathetef il § Lare dabiicatedi frdml maatetialo fuitadle for medical

fluid. The c onents of catheter 10 are fahrjcate .
oD PSSt o TP PEVPGRCNEHTEA® SApt Sa|ogngeeh depending
on the!RrtRflar tAheRX APPiRAtioRN QhY/OE blcFSrede HEL Pratitiohdh Semi-rigid and

stai nl ess steel, ‘dependin on the particul ar catheter

rigicapplymssics ere ee¢mplaigdeioe fenisation. as welh@s iresildens materials, such as
em - Il gi riahd p ' € I I
ol R M D TRy BEGE BOPER Shalar oer
matétalsrehd] Ebrivriidrc aletigidadeaitaidt ¥er asyhblyeandOnanssttutes dn iadcordance
..the art, however, wll realize that other nmaterials
withfhe| Preset disslosuie, alee WeHK ke aPPHOBIiates or assenbly and

manuf act ure, in accordance ] . )
First wall extension 28 extends distally, a distance a, beyond inlet opening 46 of first

lumen 16 and outlet opening 50 of second lumen 18. It is contemplated that distance a may
extend various lengths according to the requirements of a particular catheter application,
such as, for example, approximately .100-.200 inches. Concave surface 30 faces a first

planar surface 52 of septum extension 26 and is spaced apart therefrom a distance 5. It is
9
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with the present disclosure, also would be
appropriate. First wall extension 28 extends distally,
wa 20li4gtiz816e a, beyond inlet opening 46 of firsPCTIUSR®A019763
16 and outl et opening 50 of second lunmen 18. It is
contenpl ated that distance a may 30 extend vari ous
din t equlre . a rtic
coniceg'.?)%{é%}g Fh%g gpﬁlicné:g %i %%y egﬁgg vg}éb&sf %?Ettg?(.a%rsef,‘l%%er conl‘ff.lzrﬁlglated that
surfagd20ombyrbé 8dntplah@) suchlf, fon eXeesple,Gaad @ndulhfifg Gexded, ete.
faces a first planar surface 52 of septum extension
26 @idaveSsueRas 80 idhRinted BEh Qldnaem dirfbabs of Brst Walll sktension 28
9 WD 2004/ 112876 PCT/US2004/ 019763 contenpl ated t hat
andgipgpsapdadipl disianes cenbind spifaass54 engnds about| the jpsrimgter fpdrconcave
e noN- pl-anar., re
suuff@SE TAEE o Vel SR8 BT T PRSP ion 8 Tectitaes
fluiChoeatmugh iffrstdamsh 16s Tbiswofiethphyedthpt Arvakvaliratedsioh @8@nay form
54 of first, wall extension éS ﬁnd ai}pans a radi al
St WHELC

alteppiate; copfigurations, puel a5, fek expn pseiengHar gy  Bad gyrface 54
. J r K i t R . .
gl SORBRY By 0 A0GE 005 End Dl il 2. Radis o
55 tsiendsi teatles Iddgifudinbllp wrichteduglterf surgdcel 3renf Wly 12 insan arcuate
ontenplated that firs Il extension 28 r
configHefiih, ThESarfatrnlier SahBatnRiLEewriY  Sesshrva el shown) from

becSRM@Idigdbed WREIMARGHI R Iof figdt SumdeN 6. S dndRrife ethbdielfSas shown
a radial portion 55 adjacent a distal end of first

in FigPREck randipbpertion 1 faextandsgothd longitwlinadiytasieatedioyter fyarface 36 of
bOdg?]Egll; %H%g@%h&y&%&g}&% Qouter surface 36 of body 12 in

con atton. This configuration

advant ageous! reyents a vessel .wall (;not, shgwn) from
podbmAgeampL Ba R Phts £ ke SRina P Eaqust ey K o Stece 54

is disposd atlahemBalke ofBReEdHTR Ftlatirs toShRWBlanhNsurf/cdBE. St ienvisioned
radi al portion 155 extends to the |ongitudinall

that spil sWess YumaY be dispeed aGBaIS apgelgr arciRafioas o, such as, for example,
} di cul ar convergence. It is contenpl ated that
Sz(glgésﬁggér%be c may extend various |lengths. Planar end

surface 54 .15.is di.sposed at .an gngul ar. qrieptati a .

- elGEEG ot phEn RIS, PhraRE 23200 e GRBIER GRB ity s6.
First bavitye3sds Slispbsaiedidllybyyoae ileSHRngd 44, Fiadticousy S0 fuimdensioned

orientations_a, such as, for exanpl 5- 20, degr ees.

e’.
and cgpigired aerordiag tatheabpungs ok pngpralh of dnlet erering A6, concave surface
‘ : ) . . . . . ‘

50, GRS SR SPLIEfel EELIARA g FUSh B yremens
of acamthietey applicasiodi rhesixteneidn of Girsredvicy 66 idiptallycbeyond irdétrugrening 46

to the bounds of one ar. al] of inlet opening 46
PreYHIs j%ﬂrfﬁlérrae&cw,on_ P i hh eter ée%q@ne%ﬂﬁagdeﬁeeﬁﬂ lumen 18
as fRXN181RA bYIhZBarriBCHBY LN By kil @xRALibA 98] ar requirenents

of a caftheter application. The extension of first

oA EIER WL U SEr o BRIE i 0o
secdndriemed 6 8 and islecopraidgvfeot fi8t luawenfldci It it edneeiniiyted et distance d

barrier provided. by sepfum extensi on 26. .
may eernce{ Vgrlous engthsyaccopc{mg to %he requ?rements of a particular catheter

application, such as, for example, approximately .100-.200 inches. Concave surface 34
faces a second planar surface 58 of septum extension 26, opposing first planar surface 52,

and is spaced apart therefrom a distance e.
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25 Second wal |l extension 32 extends distally, a

di stance d, beyond outlet opening 50 of second | unen
wadomnd2476l et opening 46 of first lunmen 16. |t PCE/US2004/019763

contenpl ated that distance d may extend various

| engt hs according to the requirenents of a particular

cat ORk c e .

iy xiromie i Bhin BT, By RN Jongths 1t is frther
contempisedthseanfade 5B amgr besnomfalaenr S8ichfas sfep examslxt @ositgundulating,

26, opposi.ng first planar_surface 52, 30 and is ) )
texturgd o 8- afﬁa‘nstenf’ﬁé?n@fl rtE% Srie saneay ¢ diepaes Sougdlam grgntations
relafdeo U404 019763 It is contenplated that distance e

may extend various lengths. It is further contenpl ated

t h@on]\%awefs%?ﬁcg’ $4 f@%l@ﬁf@%é glaﬁglaénd $SikEle 86 of kond wall extension
exanpl e, arcuate, undulating, textured, etc. It is
32 and\spsnoaeatlislndistascer £ aErd S@-fave\olbextehds pabsadthat peaingtdr af concave

orientajions relatjve tp surface 58. 5 Congcave. -
surfgq?r,%a%lgh él}lat isgcoggmﬁagfeea(twwg 3;1 }éﬂﬁé‘rscgﬁ’ﬂihgﬁ pqrgfgélr%@na]aat facilitates
ﬂuic%5 ﬁ@%ﬂt@rd@%h' seBiERBeAN 8. 37 18 BAViSIBASS t1At rs%h&'wa‘l’l‘ %é&éﬁ‘»f(ﬁl 32 may

d surface 60 extends about the perineter o
forng slteraste coufiguratéans 3uich as,Hot ¢xammpde sphetioabirbctanguinmsétonEgE surface

.has .a sc -like nf.i gur at j. that, facilitates .fluid .
60 PG & FORH Pondh, G onh A, e SeRGHd bhfiefpby 427 Radial
porticeinekt¥@lsl to aid RingitedindR srentedk QUten Alrfab B&LE body 12 in an arcuate

configurations, such as, for exanple, spherical,
configetinhy uThiF configuratinpyantagroEsly Prevsnisn & syasple, p yassel wall (not

o818 S AS8RL) RlliSheLRa a0l SRS Then 181 e cven
fluid o) géversedd naddl yuotion einterdvided dor sithfimeel 36 fbfid kbetygtht@ighn In an
an arc confi]gurat.i , is confhiggr ation

al.e
alterRA AP BOUBISEY y A5 SRR (8 Apiiadidh PP Shegpfends to the

longlifi@fnally BAYRd baEIMRREOBE fa fhrpBRB&Har Mhichetiddre di st al
openi ng of second lunmen 18 in"the event fluidis ~

f ever . : . . a
o PRl bl 80k ARGy LR Lot gl inep tnd qurface 60

is dispaedh at m EHigBURBrSNtation Adelativeorsecanl [dlédar eutfaredss. tIbist dnyisioned
| ongi tudi pal |y .ori.ented outer surface 36 in a

that g3 St o e o, SRS ppiro SHen it 5 P syampl, 5-20

deg@bst ance f may extend various |engths. Planar end
surface 60 is disposed at an angular orientation f
relC%tnbéﬁS: §1ﬁfa%€cﬂngncpg%ﬁ% eﬂ%{a? 6858 | doopStaty! §drHRed second
that end surface 60 may I sposed at vari ous

cavityr 62 nBedandreavity 62 s tispesed distallyxzyphd putbet 2penif@ 50. Second cavity

o2 g TRRE S 85 "SR P 3T BLa B 868 opening
50, 6enehte stface S4diphRas 8kl SlirfdcalcbYandesphigh exehfbn 0BLAHCOMing to the
50. Second cavity 62 is dinmensioned and confi gured

partigglap Fgiuirgments ohe cpbeiryapriicatinne Bre extensisn ofiseqas cavity 62 distally
beyé)rﬁle(';utﬂ:g ogéﬁn geﬁ)‘f‘@%ﬁtssl.g{dgﬁca%lesr Cir I?tﬂﬁ{ %ieﬂlqid%\); %&%VGQIQ second
m exfensi on 20, g to e

and sept accordrn
lumen 18 and first lumen 16 as facilitated by the barrier provided by septum extension 26.

First wall extension 28 and second wall extension 32 are symmetrically disposed
about septum extension 26 such that first cavity 56 and second cavity 62 are symmetrical.
First cavity 56 and second cavity 62 bound an equivalent space to facilitate inflow and
outflow capability for each lumen. The space bounded by first cavity 56 and second cavity

62 have an angular orientation as facilitated by respective planar end surfaces 54, 60,
11
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25 particular requirenents of a catheter application.
The extension of second cavity 62 distally beyond
woubd4atizopeni ng 50 prevents undesirabl e recircrCaNISHW4/019763

of fluid flow between second lunen 18 and first |unen
16 as facilitated by the barrier provided by septum

disclSLE Qﬁd\%n T%lg ﬁlEuSérle t on? 5{ }ﬁgﬁ‘é&%ﬂd g‘l%‘ gS@ e)vﬁhée cavities
ext ensi on e synmmetrica |spose abiout

56, €xtoatiscofiuid Gn ﬂwﬂ‘iret:iil@i sHowmsty tham‘ers GSFIAGRBdcond
cavity 62 are symetrical. 30 First cavity 56 and

seqhedoffipirbiiof el Pkt HNadvghtiayedushit faGibigtes 1Te0er51ble flow between
facilitate inflow and outfl ow capability for ea

ﬁrstﬂutnéml mseé:sa@ Aurpgy Hysgh @}at,ffm; Sramele; hlw%éoﬁﬁéa@%dehetef

Ydd'iﬁ’ s furt] % gfrﬁﬂal?enafgg sur fagec!é; agéﬁﬁﬁgg%léﬁw @tRtons. As

secofﬁﬂ (M;héri 283 E6pdRHlobISAGGAbDhE83ctioti te thesiswly vkl dloobhftow is forced

out 586850 et Tk auiteiResd 88 To 3l gisBeles 0f of goVin gt second

walldéxrt&féidnofm SR GWBr B¥ohdietha SueMBxially %ﬁ%bﬁoodﬁlﬁw washes away any
configuration of catheter 10 advantageously

bloqda@ot& dispased adjaeend jdavidy PRowit Hetfuwtleey enfvistaned | thatefuid glow exiting

seco | umen 18 such a
secfflo bRy T8 apithaert wdhhertin® amgiraBy2 ARihig Yoohityier 10. This
conﬂ@natﬁﬁiﬁ/pl’@ﬁeﬂﬂﬁﬁﬁt&dlrébb@bécﬁyul@ﬂldtﬁ(ﬁffﬂﬁld Mg wobed@ekr de0vnd lumen 18 and
directi ons. cond |lumen 18 expel s bl ood flow for

first; lyme d i (ihom 'ftl‘ap(i ﬂetSb%tlyattaé@etp capetss d O ingliding sepiugedf) may be
v Bl SPSRRUTERo i AL PSR LA PR g 1

contdplatdd timt ehe iabtexmating tahd/or sescinsibbei Adwymaly ecpredidbd dgda source
flo Ioo cl ot s, di sposed adj acent
outS%ﬁP%é "ot qatheters 10} 158y ?Rheé‘?’é’?ﬁéfd a dialysis |pacing 6l connected

ther&%i ting 10 second |unmen 18 may wash other particles
undesirably attached to catheter 10. This
co I f
1 org R DS RN S R AT e RO body vessel
EfﬁdléncyTbﬁsﬂ,ulcb IlmﬂlﬂN chrotigh cevtity. Sattb aftdse durhen ¢ atibamproved,due to the

conli iR PEGERGI o oRY SHURNOLNGRATHOR. LBrS Gotiempined it blood

clotéli ! d/cﬁérsundleﬁlrécﬁParﬁ@lei %o@édegdjﬁé@ﬁ cﬁ‘hg' 86 g gt lufn 16 may be
and/or reversib | ow may be provid ¥$ a source 15

wasb«td @W@ébl' reversingybloed ﬂawnhteehom of burdns 46, mthewamufeve dialysis
procieﬁlwg {.T&')o rgge%gal}lrc]) b CP%tdCi;l Sl&g }%Elilgg ooht}ﬁ{vﬁgcﬁex efrlc% rom cavity 56
and fth@rxialle dindiedvelsse!flow abliesi gy blobd fdletsdsitvitat Cﬂ(Wthat descrlbed
t hr ough caV|t£ 56 to first lupmen 16 is inproved due
aboye eSecea% fyrpen b8 isopropided avthtsycten f@nwt%ﬁwgfﬁa%frm the Body vessel
It is contenplated that blood 20 clots, or
and%tﬁ%?é %]I?ey red particles, disposed adjacent cavity 56
of
o ok AR B B A S psion

32 stppdrissd Fessdh matleduredy veizelnnoeshenanl This cbh@glﬂaﬁdrmyaces the vessel

direction, blood flowis expelled fromcavity 5
wall from inlet opening 46 and outlet opening 50 to prevent vessel wall occlusion of

openings 46, 50 during for example, suction through the lumens. It is further envisioned
that first wall extension 28 and second wall extension 32 may have sufficient thickness
and/or be fabricated from semi-rigid or rigid materials to prevent undesired deformation
thereof.
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and the axially directed bl ood fl ow washes away bl ood
clots, simlar to that described above. Second | unen
w0004s11876vi ded with suction to wi thdraw fl ui dBCT/USR004/019763

t he body vessel 25 and into opening 50. The

symetrical configuration of first wall extension 28

an : teps] I

of YsREARE PRIURES €D irRher e ORI Ak FERAILCRLD is shown,
simitpatoethat Hescvibsd abovewalFirstf walin Zmimiudepanﬁmg whil extehsion 228 that

outlet o en| 50 to prevent ves occl usi on. of
exteai%ﬁlh?fﬁgg BAHTOR 61 OR 1o sRAHA & apert o SGPIvEhPERgHpn 26- First
wallt é?{?eﬂsm delf fed 8 chitakd §ﬁrf&@‘@3@'tﬁ£{qgce'§(§ebtﬁﬁ{ edtbds®dn 26. Second
wal | extension 28 and second wal |l extension 32 may

wallr%ﬂacwdw a sscend Waﬂlemnsss 232t extehds disthlly betond S¢¢<md1 lumen 18

and zsgﬁayg?%&ag(ﬁor{\ ﬁ%;% etfgi%I l gg%ggr%l\ﬁég%xtenm deﬁ d&fjnes a concave

surfite D3WHRA T4l 103 ex{%ﬂﬁlaﬁ%ng to FI GURES 6-9, anot her
al ternate enbodi nent of catheter 10 is shown, sim |l ar

t 0 Fibivall @S@drsRA BB RIded h Bkt ¥1@ %'21@213116% lsé&ﬁ& step 214 formed

first wall extension 228 that ends distally béyond
ther¢witls t Firsinsiep 262 éntpringd m@o@aﬂmpaxﬁenmm%s@ﬂsump 212 and second

step Lcag\es; é?fgﬂf.l‘?egsfgl (fh%ﬁql\g?d aces nex%é*i%lo%e% ?t is %élwsmned that

ep um ext ensi on

ﬁrstsﬁépmd25aﬂ&@ér| seddnd REIpUIES naySkDenalterdit ceKfignaiions, 28¢h as, for
that extends distally beyond second lunmen 18 and is

examgplgclanaip®f+ from sept um extension 26. Second wal |
extension 32 defines a concave surface 234 that faces

s e@ilumtax%%sxtgmdszﬁstalbi eslisteree|aae Reyondiiglat gEging 8 efdist lumen
16 a?ﬁe eWI Bﬁ% ) S%f s%n(gnda olrgd Ssetcglf?d gt\l];ﬁ gi&’ re%?ds distally a distance

bb, Begload $nlenoptingra aid @Itlepolﬁ?llﬂlm E&@ @dimlemﬂl@teﬂtthm d2stdhce aa and
are circunferentially di sposed about sept ext nsi g
bb may exfend; arigns Jeaghine Foneaye switacsi238 tagss s p 268 06 9§ septum

exte?glsﬂ %4arma3fs ﬁ@edalab%rt nﬁﬁE&fﬁBﬁ{Tf : %ﬁ@é\)eo RrfaceU 9[3‘0 8$pans across

exanpl e, planar; etc. First step 212 extends
appmbxanaiélbfyqneallmrtsm afite amurrtfaymedof hodst 12 peri sn@s%tﬁtlaify 90° arc as

B T
214&%&1&@?@&%% BF BéncaPefirige 480 AAY beWhtiSlsPMEHIsBE abdhit bbdly 12.
I's contenpl ated that distance as and bb may extend

vard sy KpAENS30 ORRANE! SHE HBmer &RDsdrBe8354 | bf Silst wall extension

pl anar surface 52 of septum “extension 26 and iIs
228s ﬁadsdrfaqmzfﬂ wihende Bbarhthdpariraater efinohease saff@cesip?dh‘rg facilitate fluid

r a rox t one- quar, f th circ
fovg i BARb R TEC eteart ey 298 anf - en s et to
defif®BEsY B AKL 59) $10illar 26 that HedcHibeN bSO et thvat Sbiis ﬁh’t}&l‘ Bunded by
212 and/ or_ second step 20 214, or other portions o

a prowimahbeaseifdt Rrexinmb basey26A dlefines mproximaliislgbration Bmftrst lumen 16
durlgg %th%i?awal of fluids. It is contemplated that suction provided with first lumen 16

has a greater fluid flow rate adjacent proximal base 264.

Second wall extension 232 includes a first step 216 and a second step 218 formed
therewith. First step 216 is formed with septum extension 26. First step 216 and second
step 218 are circumferentially disposed about septum extension 26. It is contemplated that
first step 216 and/or second step 218 may have alternate configurations, such as, for

example, planar, etc.
13
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Concave surface 230 is bounded by a planar end surface
254 of first wall extension 228. End surface 254
wext@nds7about the perineter of concave surfaceC2®82008/019763
facilitate fluid flow through first lumen 16. Concave
surface 230 and first planar surface 52 cooperate to

detine_ f] cavit . 311 ar ri :
SobA%abh 235 SRt iy, T8 2 bl 556 HBRML S0 an e
operi® A6 MBecdraisae? 048 eklendd dinthllpashistZifoé cdebeyvad ialet opening 46 and
proximal_ inlet portion for first | ?rigf 16 duricﬂg . h
outlejoprripawdl Ibis qonipmyplated that élS@amSé(fg ¢dmey gxtenq, ¥riqys lengths.
| ' ' ibib6l dpbB¥hg first
ConfREE 4 Bkl hnd TR0 B8y AR SRS a0
plan23 uifave| S2jeandais spastd speyp tBd6framd Lomemwnsirfice 2331 gpans across
f or ne therewith. First step 2 [ ormed wi.th. o
SOPIORPARIY SREQHENTOLEe RPTiergie b LB cuntgly 90° ar, as
exteRd @RS Gepiufh SltEiH 2. entid ahtisosidsRaskdt abeLl6 aePbigdcond step
extension 26. It is conteqylated that first step 216
218, @thsr pewionn df eanspveosisfapniitiaer baveigusht dsposed about body 12.
configurations, such as, for exanple, planar, etc. 13
WOC0Cae1ai8it6 PATisUBR0w4d (07 edands ensk sefasp 2006 of second wall

exte Lstal ly, di st anc d, beyond out] et ni.n
exieBROB AL vt kiR S batlae dEHRR s Y i Sk 234 o
facilth@t AhilYAdw _dius)hgm G6coRE, lukei arsd  Toh&ive GREMEN Y34 @ndRebond planar
outl et opening 50. It is contenp|ated that distances
surfepg Fhepaperatmio dsfinsrgeanst ¢avily G2eigniles to te Gessribed @ppye e Second

23 . 5 f j:
R N
witha@alidtert 108 rpedximial biserivawdefiney i peexiRdUindg grosticacfoosscond lumen 18

approxi mately one-quarter of the circunference of b
i GBS aide: 4P gomgmaleied B8 SUCATERATHE PO Cep men 18
has g ﬁ%&%&? QY B&w rdd a%i%cegl?gfoihﬁﬁ%sé ey first step 216

or second ste or other portions of concave

su ran%{: %aﬁ %ﬁ?eggﬁeﬁn ?g%‘éﬁ&é 's%gﬁ!i gxzeagi 0SRH AR gﬂgﬂﬁsﬁrﬂ: Hy disposed

Concave “sur un y a planar urface
abowGRptin eaemsich Maklich thet fvst eavitydie @BPsecemticaity f(Rcare 3@Mmetrical.

. extends about the perineter of concave surfac 4 t.0

First GRVITY} 2.0 PP $4VEM GonboIgHAnS SREFHCT ShaS? G factiffie dfgow and
13 nd planar surface 58 cooperate to

Out%}ﬁlé eﬁlshg%gbrl{a%g%la@?%g 62, simlar to that described

ab . C ' j
22048 o Ve 0 A, RO e o v
firstrlemen ¢ 6 dnd wédohd tahéret &such@hatpfooekampplefread A66 atte¢himgto catheter

a proximal inlet portion for, second lLumen 18 15 duri
10 i hPiangnd BT P RGEeE YIS IRE APy Aseeon BfentS expels
blod¥ PV G dnitbdiR i8R &P ol EssdiBblobaFlod 18 FeRdEEbutfdfdesdnd lumen 18.
flow rate adj acent proximal base 266. First wall

ThedXoeh fpwnis 2x&lardirested o ofishvitye /2 A% seprrE3walh estension 232, It is

S trically dispose 0 e e nsj. o .
onvBHRES et Ry G FLORE o Bty S "B CPho6 RS Risposed
adjaR¥R®REItY G2l - It is further envisioned that fluid flow exiting second lumen 18 may

wash other particles undesirably attached to catheter 10.

First lumen 16 is provided with suction to withdraw fluids from the body vessel.
The suction draws blood flow from various directions and orientations into inlet opening 46.
Suction is greater adjacent proximal base 264 due to its closer proximity to a suction source

(not shown). Fluid flow is greater adjacent to proximal base 264 and therefore,
14
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First cavity 56 and second cavity 62 bound an

equi val ent space to facilitate inflow and 20 outflow
woapehii2g7sy for each | unmen. The configurati on 8€T/US2004/019763

cat heter 10 advantageously facilitates reversible flow

between first lumen 16 and second | unen 18 such that,

. . £].0f s.1at [ :

advigipe BT Riosd BOAClon o bBGT S WO REHEL frobd o 62 of
secofd lememh8l Thiseonfifiratignehmimizeocdirthlatior dbetwenh honknstliopts.

to the body vessel, blood flowis forced out of second

| umets dobitendSiatthehdltdesd ElbByot sthex udddsited iphictes ddiopdse@fadjacent

cavity 62 E)ast second wal | extension 232. It is L
cavigshy p GEofiist lumen 16 upay bsivashsd avese by agveFias Plogdflow direction of

S a Q : :

b 8 A O o BB Blo AT A e B cavity
56 adabeadxiallpeiredt8d byod fiws lwashdseawgyablbod ks, wimlidesi to dhdtydescribed

attached to catheter 10. First lumen 16 is provided
abOY§t h suction to withdraw fluids fromthe body vessel .

30 The suction draws _ bl ood fl ow from vari ous

di Peeendohaern$ is ravdes Vish sustiongo; withdrayy s fgom ghe body vessel
and %%Stdggﬂing%ogr SaLhl vt A%&ERIonP X &l #hth ﬁllléﬁ wafl extension

iIts closér proximty to a suction Source (not shown).
228 Findl therfef@mwy similgr waprexinsd pasei4, soctipnax igraater dmeer Gfoximal base

and theref.ore 14 . WD 2004/ 112876 PCT/US2004/ 019763
2665 ik SREAT %dwsléfdtoppramaﬁwaﬁ% @5 BEsaLers. iy antageously
dispB&ddngrofRA| thafle M B&Y idelhgbekpRiled FREPBEiyUSEN Thés configuration

_This configuration mnimzes recircul ati on between

minjnyjgesrgcit@ilation, betweprslugens &opl8at ed that bl ood clots, or

ot her undesired particles, disposed adjacent cavity

56 Refferfing sto FI{HERES 618, bwtheasiltinzeveentvdiment eofs catheter 10 is

bl ood..fl 0 irecti of u .1 18. 0 .
shov Sl B e Gt d Paeo e TR M s &gy Asexiension 328 that
exte@dPEistalld beySM 6RVIvinenI® AAds bhRe@%pat Fvmieped ettediciOBb. First
fl ow washes away blood clots, simlar to that

wallgexdensioanetP8 dafinpe 2 cgeesyn quifaneets 01that Bogs spivgreextapsion 26. Second
walSHELLRAed 9 sé@ogg %@"&x{én "og%l?)% El?dpekgﬁdsb&g%gg %gio%ld se@cﬁﬁ lumen 18
] g 50. Second wa |

i'nt'0 openin extension
and $yspaedd apaad frovh tsbptivnrektensioh [26e eensi wall edtens2AB32 défthes a concave
therefore, simlar to ,progi mal base 264, suction is
surfageaididhatdases SeRmSKIRSINROhase 266. Fluid flow is
greater adjacent to proxi mal base 266 and therefore

ad Vst agoudenpiondd Bpusbdep pobiishralep 13 2t and %|5@ﬁ9a_dfﬂtw14 formed
ther%fﬂﬁ]gn %Ql%lullt%.(%ra.fngiﬁg%l"c @ME%%#?IZ ;g%ﬁn&f)&g% g%@l&‘ll &tbknsion 26 in an

mnim zes recirculation ween |'unens
arculef teansition. tRirsEHEVRES add) séo8nd atept3idraratir@mifateatially disposed about

enbodi ment_ of cat heter 10 | 15 shown, simlar t
septPRAPEIBEEr 1l 1B gsioned it Sightien 357 ARUPT aefend siep 2ag may have

alted@el coBB ﬁ%ﬁb&?s&%@ts}ﬂ&%xar@i&,%&ﬁr,@tét al 'y beyond first
'umen 16 and i s spaced apart from septum extensi on 26.

Fi st step 312 extends distally, a distance aa, beyond inlet opening 46 of first lumen
16 and outlet opening 50 of second lumen 18. Second step 314 extends distally a distance
bb, beyond inlet opening 46 and outlet opening 50. It is contemplated that distance aa and
bb may extend various lengths. Concave surface 330 faces first planar surface 52 of septum
extension 26 and is spaced apart therefrom. Concave surface 330 spans across

approximately one-quarter of the circumference of body 12 or a substantially 90° arc as
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wal | extension 328 defines a concave surface 330 that
faces septum extension 26. Second wall 24 includes a
woeecmnd28mal | extensi on 332 that extends distal pgTheymad19763
second lunmen 18 and is spaced apart from septum
extension 26. Second wall extension 32 defines a
4yt {

o e PG 27 o 3 S RS RE LRE R e 17 AR BP seopnd step
314 gorcbtber poditmd of tepadd durface A0 may ve vesibushy dispasad alvcum hody 12.

transition. First step 312 is fornmed wth septum

extGmsavensuzfice B3@is boaandebbea ttzmas edd aifacEB54 bf fitse pvali]&tension

second tep 314 are circunfer entl ally dispgse
328 @gf}tsurfg%ep% P Rss AR ORETRIcs & ReSIUHeRs L300 Tacilitte fluid

flovl {HrSlghSESPluRded, RN cadEsRERe %t?; 9 %né #‘gf‘strfﬁé’nap ce?? cooperate to

al ternate configurations, such r “exanpl e
defipé frshicavitst 20, Siimﬂatto gtag FieS@mEecéa(qud Findt svitly 159, is further bounded by

o pSTORE T, CRoNAL o853 200 GHc U o1BEurab AR defines o

proxfn@Pinket iaoﬁmqaﬂﬁrsﬂ judedl 16yduing |vﬁﬂﬂ?®@al obP Buidee a8 ort&thlated that
openi ng 46 and outl et ogenl ng 50. It is contenpl ated

suctidiaproyided avithefiess lumen 16 basraerestereied o sie aflieprtt psoximal base
Concave surface 330 faces first planar surface 52 of
'sept um 30 extension 26 and is spaced apart therefrom

ave, suyface acr OX|nate
on et Vol <GRRiRg 327 PRIRE AR st BEB A Tefpatistep 318 formed
therSwHils it hr@lidty tARsifbE Bisst skeh MO 12 @lddled Mﬁ?& tum extension 26. First
PCT/ US2004/ 019763 extended from septum ext ensi on 26.

step) }16j apnd spgang]; stapedil & e cirpympiprensially d@mseéraapuitrsep%l@bwaensmn 26. 1t
is ccotn?e?z%}ﬂ;éé tHat fﬁtsp d{t%pg o3r1t6I %ﬂg/o?f é[;tgg&: a%ftgp S nca %?aQ/e alternate

vari ous osed “about
conﬁguratams ﬁﬁﬁassfobamnﬂﬁejp@aﬁem anar end surface 354 of
first wall extension 328. End surface 354 extends

ab®idst g 36 rdxt’@ﬁi@ disedllye @rtﬁﬁ!dﬁ:eSdM  frrgend 3htldt Q)pemng 50 and inlet
facilitate fl ui 5 fl ow_t hrooug h first |lumen 16

operigs ¢y SeE0nG ger 3é§@><@ﬁ@s flistably apqhaﬁwe e P iglet opening 46 and
L,
outGATRENE . 16 i Sirhqiiieed St BRI Pl el v Jengths.
Congavpr suxianeB3bses ébﬁdnd Plasati suethcd)58 of &@mﬂnaxteaslomﬂé Ltf;tpesing first
f dd S r oxi i nl et por
planf SugfFhes 52, St TRt aP GPieRaRmadiCT6RY PGS, S34 Spaps across
app&ﬁﬁﬁﬁ@[?'cﬁfe&ﬂlaﬁ&abf the UscLPerBAQVA OBy 2 By 5'sﬁ§§taﬂt}éﬂ§ M0° arc, as

has a greater fluid flow rate adjacent proxi mal
extebd@bfrom(ﬁeﬁwm eﬁmmm/ahlls emletnsfrdoﬂnataﬁlzt ptap Bli6lesd/ar second step

fi t 318 f
e PR T T A
S5 YR i Boded ot 3 eindisouli S8, SQEHE Gisond wan
exteﬁéﬁbﬁ BSDONERD surfafce 36@ &REHIS Bba & ﬂeﬁﬁ{etér'dfséon&i\%psﬁﬂa@e 334 to

and/ or second step 318 nmay have alternate

facilitaier flyidr Baw dhtovels gedond Jumbnrl 8ex Gaptave Spifa¢m334 en¢ second planar

surface 58 cooperate to define second cavity 62, similar to that described above. Second
cavity 62 is further bounded by a proximal base 366. For example, if fluid flow is reversed
with catheter 10, proximal base 366 has an arcuate configuration and defines a proximal
inlet portion for second lumen 18 during withdrawal of fluids. It is contemplated that
suction provided with second lumen 18 has a greater fluid flow rate adjacent proximal base

366.
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First step 316 extends distally, a distance dd, beyond
outl et opening 50 and inlet opening 46. Second step
wO4enizsands distally a distance ee, beyond i nber/Us2004/019763

opening 46 and outlet opening 50. It is contenplated

that distances dd and ee may extend various | engths.

Cone s I .

P
abol Zeptandextensiqu2e suchphatt fisheavitdy rivnandGeoaslveavity iR are s@drhetrical.

.__spans ross approximately one-quarter of the .. .
First PAiing & AR SECBH By 01Dahd Aol velent sande, tooieiligte inlow and
outfR¥% &peBlity TR BhGERINEA extension 26. It is envisioned
that ‘first step 316 and/or second step 318, or other

Oy} : r : [ :
i SR et A Gy TRERadkilediRl, ABLUAL BUSSEIS flop petveen
firstbymen p6 andisecond henerf By S@naingddeahflowmalitectidB. As second lumen
ext.ensi 332. .End, surfac 60 ext S out. the
18 S0 Riod hoj s dnttiyi i B BODuwesse) Spad fiptiis aiSed gyt second
luméd 98V tTihe BIEHY S6F AN ExihiyBRedk&] ofONTAYRY B4 a8CR SR wallExtension
second planar surface 58 cooperate to define second

332.cdbis gnvesoned); thpt such tagiallyediregted hlpasbHowbusshes gwayady blood clots
. Vi t I.S: t her bounded by a proxi mal base 366.
dlSp‘ésgerd aéi aﬁ%ﬁ°§§lt$§£‘fl uid flowis reversed wth catheter
10,.. xi ma] . base 366 has an arcua configugation.and
dcFiRb BTl o B A8 iR ofTofrs MENRrEF Tuloham BRARE vessel
The 58ctibardrags Blobd dlodviedm QhridusWifStiodstant SriemtatiGnsahat iRkt opening 46.
that suction provided with second | unen 18 has a

Suctigreigteseatqr| adjagent nagximal basgdpadunto ity desarproximis to @@ection source
1 2004/ 31 - 2 976 ' Ll

(HOtex O\é@i o%g 8@%’3 lggéan% \%g]%&éxﬁoeﬁléq)%%gg%ﬁyggr3g4 and therefore,

advayapgeetisly cidpoyedd pspiragidtoatheUblosd flowrbeixg esxpeletl Zons uavity 62 of

that first_cavity 56, and second cavity 62 are
Secogaiwém €T cmilt?{%%atwwn@es RRECWdidn getavm fymegs 16, 18.
bound an equi val ent space to facilitate inflow and

outf iscrantcaprsrd ithay biend dashor othenundpsired pabigies gispased djacent

: t L ¢ i bl .
cavif 36 W aRE luch, 76 48) B0 SAURY AP b 67 Sig MR, BB, Brection of
lumaist ¥, 181 iUgpnideoadal fdf dloadi flee tdirectson, Akodetwonit ¢xpeted frdfh cavity

expel s bl ood fl far_introduction to the body vessel )
56 15t SN, ATt Piasg B NSNS HCblOR SR Sglerg that described
aboyl 0od flow is axially directed out of cavity 62 past

second wall extension 332. It is envisioned that such

o kb sl i 0 sy M0 ke oty e
and iirgto ppering 5@. Wsdchnd swatli extensionvd 32hid sgmnfetridati svithr finst tial extension

body.vessel .. . The sucti dr bl ood flow from .
328, A T R PRRIER=D PPl PR 1R PERC Y P Yiggal base
36646 1uid UG 119 Yrdater HIRRER' todsHoRmeN thalld 986 FRA 1R3SMre3CllvalHEgeously
toits closer proximty to a suction source
disposed proximal to the blood flow being expelled from cavity 56. This configuration

minimizes recirculation between lumens 16, 18.

Referring to FIGURES 19-21, another alternate embodiment of catheter 10 is
shown, similar to that described above. First wall 22 includes a first wall extension 428 that
extends distally beyond first lumen 16 and is spaced apart from septum extension 26. First

wall extension 428 defines a concave surface 430 that faces septum extension 26. Second
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(not shown). Fluid flowis greater adjacent to

proxi mal base 364 and therefore, 15 advantageously
wdizepaszde proxi mal to the bl ood fl ow bei ng expetiras2004/019763

fromcavity 62 of second |unmen 18. This configuration

m ni m zes recirculation bet ween |unmens 16, 18. It is

ted t I
v AL oLl ) BBt b B RGPS o ymen 15
and 16 spRyd l@awaﬁbmdsepmy ehtenﬁlenel&‘;l Iﬂgcch{d)wdllf dxdemsion 432 defines a
direction_of lunmens 16, 18. Upon reversal of bl ood
concaye,firgice 43¢ theh facet wHE PHEASIAN Hkpel | ed from cavity 20
56 and t he axi al I{&adl rected bl ood fl ow washes away

bI St walbextengomii2&is airsumirentindly dispesed ab@@b%@méé@ﬁaon 26 in
a sp, 1’% O?igéll‘%dqo p{00¥aCﬁS% Vﬂl}lg ffo tahg rE@enWré%l%{l WOII' lumens
]1 vesse an In e (0] n

16,18xt eInSﬂsgemaﬁBndds theat nfiEst r wealdl e)waﬂsh)nf |4t28t mag| inchndhemmmls spiral
328, .and therefore, simlar to base. 364,
configyestiags, Jush gp-elat EFATRIF.FLBREC il%ga’t%ﬁ ipiigh SesPygl g%@ng a more acute

windi 11% 'ty?qh efdeQih] ﬁelﬁﬁle atcerriRtian %Qfenh@n RD9%L{TRAs &@t%ﬁ?f 3b8istance aaa,

ere ore advant ageously di sposed proxi ma
beydﬂdemtﬁlt @pehnihg o d:feﬁns‘g luengpel ¢ eud puideh QpammgySOSGhOWh i phantom) of

ur s.recircul ati on betwe
secoilg nluﬁf% gef Cell?rlf‘ ncé’n e@é‘%@ll@% ‘ilétaﬁ“l 944 Jt'he rexgelnf1 eYaﬁ]ﬂlg lengths.
Con€iVROHi 3B 430 ffacea tiiat hnatGukfice SHPMeptahietaisidr026 @l is spaced
descri bed above. First wall 22 incl udes a first wall

apargjbetafinon 428 that 30 extends distally beyond first

umen 16 and is spaced apart from septum extension 26.
Fi wncm slurfe«et ¢Hsisdoundxgl bjed plassr @dc&bln@aa/é%gf fiest @/allsmtenswn

128358 3555 SRR EAE 10 8o oot e 450 o o

confBREATS, We Hkscﬁbé& asdvetoAadilitde lurendgodsis figsh lumdiey@ndoncave
second lunen 18 and is spaced apart_'from septum

surfeoet 430sanshiizst plagat srtrcaRR| coereaisiogsing i‘lrérewﬁés%a similar to that

n
oo ERRE TR FLRER 0% I RIS UARIETR67 s e e
454 abbmklrﬁeﬁmasm%ﬂhe roimed 26thi septibn aexsgnkioal 26c imbin guewte dransition.
[ recircul ati.on

tofaC|I|t te fluid flow and p
Profigel R 400 e reesta sonlEur g iongg e BEPrPREtE {TIpgorion for st

lumdf |1§ _d%hg Rt B 'leYds' g li4 ont¥BplaRdSthiPducBbn provided with first
configurations, such as, for exanple, a nore elongated

lumepi 6 bas, a grestpr fleid ﬂwatﬁgadaamtrmoalm baseioAdi ng type
design, helical, etc. First wall extension 428 extends
di ﬁeaéﬂdywala exiendiam¢?? Badrcumifeywiudlyi dispesedogieni sgptdf egfension 26

firs n 16 a utl et., openi ng 50 (shown .in
in apwgﬁﬁ eq#fgrgfaﬂfe tQ 6%ﬁ@tqﬁ rflopg ang 1131“?V§‘(1E’E?ﬁlf%%‘i% Bgfween lumens
16,188Nat 11 d{sS LANGBn AR AnAR Yir& X WaN deMBihdicH! $130 e RN SncludeOREANS  spiral
surface 430 faces first planar surface 52 of septum

confguratiarisosuch@isafod ekamplpae ewre aloagated prirabfa gnival having a more acute

winding type design, helical, etc. Second wall extension 432 extends distally, a distance
bbb, beyond outlet opening 50 (shown in phantom and similarly configured to inlet opening
46) and inlet opening 46. It is contemplated that distance bbb may extend various lengths.
Concave surface 434 faces second planar surface 58, opposing first planar surface 52, of

septum extension 26 and is spaced apart therefrom.

Concave surface 434 is bounded by a planar end surface 460 of second wall

extension 432. End surface 460 (similarly configured to end surface 454, although end
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Concave surface 430 is bounded by a planar end surface

454 of first wall extension 428. End surface 454
wext@nds7about the perineter of concave surfacec#®82000/019763

a spiral 15 configuration, as described above, to

facilitate fluid flow through first lunmen 16. Concave

|
sur%U% | ne Qﬁ)r%g%}ag%\l}{dte ?t%}g?h@@ af fiﬁﬂﬁ{tasﬁ'ﬁ%éfe) %g%’glg% g%&étﬂ?e perimeter
of amlncare. suFaces434ciavi :tpjraBGonffgufaﬂfohhw ddsariredextboby, ta facilitate fluid flow
xi mal. base 464 of end surface = 454. Proximal base

thrdygl b dpimg 1§ Coneisrrpesd Phaidivoa PlATa Podpe sl Booperate to
defink @&ﬁ)'nﬁ'cgﬂty 62P(SHMVH% PR nila %o A8t @é’sgﬂf@édeabove S$cond cavity

configurati'on and deflnes a proximal 1nlet portion
62 fsifngherdpundereby a@rcdumahgam%ﬁ af @ndisuficef460i dshowint iniphantom and

ont er t hat C I OV th fi
sim}, ERIRYEhg mlR 42 Sl tRalor AP el ipb RS ahsrtve or distinc
StrubRSeE). 4;64 exan@s116flwal flove it P& INwHIB dathéer 10, proximal base 466 has an
circunferentially di sposed about septun1exten3|on 26
arcyate gorfgurgtioncand Hefiieat 3 oroxiwak st partiew fon scand |lomem @ during
r
w1tlgc¥]1r§?(fgllr}%fnfg &ét hlgti'é ﬁryéﬁplgﬁﬁ%%%yétﬁ%ﬁ%%v%%g% se(L,(t)n ien 18 has a
greater flwdd SlosyriateaddjsRBntquatinglibéki466s, such as, f or
exanple, a nore elongated spiral, a spiral havi ng a
Mo rEirsd Guallextonkiodi42g ahy B@cdﬂﬁsvwﬂpext%ﬁdrﬁéﬂjz ar8lsgmmBe@N disposed
wal | extensioon 432 extends distally, a distance bbb,
abopbsrpHEm g¥tepten 26 émhqtjlafaﬁrs(f §HGNSG ﬁndpmw@ FRERO2 are symmetrical.
[ Y, ug e t
F1rsg F?g’lrfﬁltyﬁgk fgﬁc‘l%lgédr?lsg Wity eat{)@ﬁﬂ'v{ﬂ s?pg%]% & g%dbl'i]l.Ja% inflow and
mﬂﬂmWeq@mﬂﬁyﬁnusdhhmgmhs Cbncave surface 434 faces
second pl anar surface 58, opposing first planar
surTiece@nbiguratibn oBCathépt LINa@veinfigsd By £Giladtes feS'eﬁ;[lﬂ@ ﬁ@w between
part ther efro Concave surface 434 is hounded
firstuien 1 e Sesone dwmem &b by elivmainaibinad lowediteeHenss nA$4§¥’20nd lumen

s Egip oty S0P B0 PR K. 9

blogli ﬂbarde dortsd 04’6 Of sevpnd luten d 8al Ther bladd Wlevois akisllyi dic¢cted out of

r ds abou h eri.nete of concave.,
caviy, 7 ot SHeepd WalL el Y3k is rinpsd thaCsugh akfallairected blood
flovah@us alvay haeblobd 8foes dib sgd Edeéfént &d?i'it?‘égh second | umen
18. Concave surface 43 d Second anar surface 58

COogRft ?ﬁrﬁeﬁ 96 1§j§ VIR dSHHR @gctﬁﬁvﬂot é@cﬁ%&sﬂﬂﬁw filoth gae body vessel.

phantom, simlar to that describe ove. Secon
The(savﬂldzrydlﬁws bldod flow frhervapious dE@btlb;zs anqammeﬁtatwns ete énldit@ening 46

ol B P S 80t AN b o et 5

closeflpﬂobtﬁﬁlt}a{ot £ERAbH YOured (it SKdvAD! FLEd ‘ﬂ@@vt 9 lefaterfa a@facent to proximal
exanple, if fluid flowis reversed with catheter 10,

basgfieskanfeihersie adpantagesusl dlmoeqﬁamrexmm gxgrté@qdoﬂowamg expelled
frong %%%1%82 \%If {g ] aqﬁ'ﬂlneh rl|8€t TRE Ehf?@r&% &néj S T g‘gcu%aigp between

of °f | Ui ds cont enpla
lumsnsctd, @B, provi ded wth second | unen 18 has a 10
greater fluid flow rate adjacent proxi nal base 466.

It is contemplated that blood clots, or other undesired particles, disposed adjacent
cavity 56 of first lumen 16 may be washed away by reversing blood flow direction of
lumens 16, 18. Upon reversal of blood flow direction, blood flow is expelled from cavity
56 and the axially directed blood flow washes away blood clots, similar to that described

above.
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First wall extension 428 and second wal |l extension 432

are symmetrically di sposed about septum extension 26
weucd/titeas first cavity 56 and second cavity 6RC&fUS2004/019763

symetrical. First cavity 56 and second cavity 62

bound an equi val ent space to facilitate inflow and

out AR : .

con%fe:cgetfjar at on1 éo %g{'lﬁé% %BLﬁJ(ggant %@%%ﬂ?ll u)}ds from the body vessel
andfiai dpenmiged). r lmdivﬁlbeﬁémmbﬁ%esymrﬁetns&l withméirst 3&ll extension

and, secand Iu n 18 b [.tern bl ood flo
2655 RERIRE, SRTRE i Broaimal otk Aok sUosm @ Bpat pojacen ragimel base
466I nFl'hRﬁﬂﬁv' ﬁr”%r&ﬁelt headafo Pﬁ%ﬁﬁiﬂ BREWB LM BECENS, Aivafkageously
I"ow is fTorced out of second | Umen
dlSp_Dsed mumlof@dthﬁlhiwd Sowxheig 9xlmllr:é dtosul cavity 66. THy iconfiguration

mi uzg&%uglcondb o fxten 432 It is envisioned
HY suc (?nal \A@V ar reeee od 20 fl ow washes away

an d cl,ot osed a cavity 62. Fir .
e i 8%, Bai ol BB aonS SoBBHoRSMay e Ry o1 G gwbodiments
d1scfl<55@dnhtaféﬁ1 badye @S &Rl above BEscAPGSA SHbull ﬁ&‘tsbebMi‘l@ﬁ’uéd é’sV\hmltmg, but
fromvarious directions and orientations into inlet
merglyent wyeplifiaginnvet by ariovnendodiments Tgse Bilkedi nthiesart will
464 closer
env%l;ogl)?oltt%r i 1ﬁ8aet\f3>hs er tg)élntﬁg 3 u?) n%l 1t gﬁt%e c%1m]g:?gpead?qslbwto
i's greater adjacent to proxi mal 25 base 464 and
t herefore, advantageously di sposed proximl to the
bl ood fl ow being expelled fromcavity 62 of second
umen 18. This configuration mnimzes recirculation
between |unens 16, 18. It is contenplated that bl ood
clots, or other undesired particles, disposed adjacent
cavity 56 of first lunen 16 may be washed away by
reversing blood flow direction of 30 |unens 16, 18.
Upon reversal of blood flow direction, blood flowis
expelled fromcavity 56 and the axially directed bl ood
fl ow washes away blood clots, simlar to that
descri bed above. 19 WO 2004/112876 PCT/ US2004/ 019763
Second lunmen 18 is provided with suction to w thdraw
fluids fromthe body vessel and into opening 50.
Second wall extension 432 is symmetrical with first
wal | extension 428, and therefore, simlar to
proxi mal base 464, suction is greater adjacent
proxi mal base 466. Fluid flowis greater adjacent to
proxi mal base 466 and therefore, advantageously 5
di sposed proximal to the blood flow being expelled
fromcavity 56. This configuration mnimzes
recircul ati on between lumens 16, 18. It will be
understood that various nodifications my be made to
the enbodi nents disclosed herein. Therefore, the
above description should not be construed as |inmting,
but
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merely as exenplification of the various enbodi nents.
Those skilled in the art will 10 envision other
wounod4fiizssi ons within the scope and spirit of PO®US2004/019763
cl ai ns appended hereto. 20 WD 2004/ 112876
PCT/ US2004/ 019763 WHAT IS CLAIMED IS: 1. A catheter
co LS R, ated tubul ar body extending to a
[ T I Nﬁ!“ Tgt he tubul ar body having a first
gjﬁecond Junmen with a septum di sposed
th ebe TERBPIEBE ar body 5 including a fi rst

}Nt’ﬁlg{l etj)élaititﬁ §ul:iu£pé%§ ne fncﬁlagnt;\q]g ﬁg?aé (? F}%ﬁesogtg? ﬁLbb og%having
a ﬁ@%hﬁ{éﬁ' e{ha 95&5@& wné}pwaﬁca Je?ﬁmfl idfspbseduRBBb@neer, hBe tubular body

second lunen; wherein the first wall includes a _first
including a dicstevall Bt déftmes ehet fBstmen andgpieeend walb drat gafinesi tbﬁ second

lum%{a?atrr]%)%‘ﬂgla{olf tliet seggl.gﬁ Sﬁ]en%élgéilg’[% ?}h%[agt?é gifsrgt?{enéllte?e dit]%e second

lumé&;ai m 1, wherein the second wall includes a second
wal | ext ension that extends in a spiral configuration
fr Qfhetdie 5E B Wall"BRIWABE o Sirst PREIE Gxteabidht thht eRlehdie in a spiral
portion of the septum 3. A catheter as recited in
coni¢guaatinmfromites Bishlumea ahil issipages) 3paehdramm Hiedertigicel the sepium.
pl anar end surface that forms a boundary about the
finst wal kathettemsicottedaindelaiof 1 nebereinethe seqoarl walbincludes a second

conf i tlon of .the fj on
wallc%ﬁtqr.rg? gi‘sexrt%qﬁs ing s]pHa]{:To&f%u?’tloRﬁ% I?l-h %ndslet@?)en dand is spaced
apaﬁt\’ﬁloknt%bﬁﬁﬁmﬂthm wges a planar end surface that

forms a boundary about the second wall extension and

defy nes 4 @ﬁhet%lohsr Aleit&PH Ligin at Lasredf the B stSRsI0 @ﬂteﬂﬁbﬂl includes a

exténsion. 5. A catheter as recited in claim?2

planah emdesunfact thaf forsis a\baundaex ploovs iesrfingewalh exensiorpadidafiges the spiral
ﬁ aﬁﬁ % % vvaII ext ensi on defines a second

con %‘%fi"‘ftl%}" & lﬁ 1?9 and the second cavity being

synmnet ri cal : Acathet S recited in

whék ei n 4 ﬁ@h?tFrr%gtreWﬂdlm 8@%‘823 E?ﬁreﬂht els%cgnggvéall lzfge'rwgplmcl udes a

plalﬁ%‘ teﬁﬁ ShPibeahS ﬁﬁﬁﬁ@%bﬁdﬂr& ¥bslitIRO SQ@Lnd RAUL exitdiRiddOdrdi d¥fines the
e septum 7. A catheter as recited in claimb5,

splrahemﬁgwratwﬂmfﬁhﬁS@conémall@ét@ﬁ@hon i ncludes a 25 base
that defines an inlet opening of the first cavity, the
ba§e bei Agathicepas ectitpd dx ichwii 2, ovhefr¢inithe ﬁrsﬁvw%lemgnswn defines a

R LSS5 e R e 0 M iy e

second cavity being symmetrical.

6. A catheter as recited in claim 2, wherein the first wall extension and the

second wall extension are symmetrically disposed about the portion of the septum.

7. A catheter as recited in claim 5, wherein the first wall extension includes a
base that defines an inlet opening of the first cavity, the base being disposed proximal to

fluid flow being expelled from the second cavity of the second wall extension.

21



10

15

20

25

30

8. A catheter conprising: an el ongated tubul ar body

extending to a distal tip and having a septumthat
woeeprriarsge a first lumen and a second | umen t hecewl2004/019763

the tubul ar body including a first wall that defines

the first lumen and a second wall that defines the

segond lyugen, 5 the. septum having a septum extension
di posedq(g?r?%ecrecﬁimptrﬁlzl%di stal tip and extending

di st all nd.the first l.unmen and,the segond.]| une
Chehastoane? Rt Godvt SRbndiifEg £ 0 ¥ S5 A Tegmm thet

sepdrit@d a EdtQmElen dhe bhablondeMmen ther&ist, theittisilal betNintldig a first wall
spiral configuration and is spaced apart fromthe

that definesrthefirse hwemrandarrecandrwall thapdafingsthersecand ly@enni ng a
concave surface facing the septum extension, the .
sedlonstpivah havifg i septuni axtenaios elispasedsljacentthe distal riptangdtextending

. t.ends. di l.ly be d the .second lumen in a spiral
dls@é’n‘?qyﬁm g’teﬁlgl% 1&%&“ F‘g‘?@ﬁﬁ%‘)&ld PR fromthe septum
extensi.on, the second wall extension ef i ni a
corfpyRin ﬁmffﬂawﬁ ity el i Binehe gitencd diglly beyond the
firstQRMBR §Eh spival cBRfiSRGtdarkd RisPacBd aphte i8N the REptiin! éxtensidh! the first
extension and the second wall extension each include

wallp xtesiore defining faaewsatehsurface rfasing iSsupepivy exingiont Hisi second wall

. .15 respective concave,surfaces,. ] t ' . :

incline RGBT SRR PRt U Sy, £Fbh ' Bt hith ip o spial

conBFiBAGH ans is dfhced apat HRINE thedSeph@f i dx@shsion, dleasadviid wall extension
herein the concave surface of the first wall
defisipgerronesyeduriperatgciag the septuanextensidhd t he concave
surface of the second wall extension defines a second
cal.ty, A lsetheter o5 recitedtip elpien Shwvhswanihe Heslivrajl peepsépn and the
S rical.. 20.11. C t i | [ :
seo QP el - eheop epet Tl SPE RN sfiTedeS ttaoh ™ Folafydbout thei
respeege tdirbvaaifrtaees agd defdecthe apRall augfighratibe dfiths tespective first and
cavit }/ the first base being disposed proximl to
secqndvall $4tEiEi ng expel | ed fromthe second cavity of

the second wall extension and the second wal l
exthsi oh cithetetgressciiediacdaion Hagerein Hie @ariveesrigee phihefirst wall
openi of C cavi i nQ:
oG B8 BT SAURER s AEENHR S o denes
a se’bnd &ith] the Firgk @xvityyardfthe fezosd caovity beilg symahetricilon. 12.
A catheter as recited in claim8, wherein the first
wal 11, ext £RatheRrr adfbcitb®in a8@ON0 Widrbinaké €nsiveill extesion includes a

sgrmetri cal Iy di sposed about the septum extension, 30 .
firsp basphadefines 2876l pEpewag gUAhe Tovteenvity g theatitsh bags hing disposed

pro%l?l{c%) 2{# ﬁg@gﬂ%ﬁgeﬁgs‘%ggﬁe%dﬁg)ﬂ i Cﬁg? i * S EME1sB&nliQvall extension

a septum
and the second wall extension includes a second base that defines an inlet opening of the

second cavity, the second base being disposed proximal to fluid flow being expelled from

the first cavity of the second wall extension.

12. A catheter as recited in claim 8, wherein the first wall extension and the

second wall extension are symmetrically disposed about the septum extension.
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separates a first lumen and a second | unen thereof,

the tubular body including a first wall that defines
woheo4fiizsss | umen and a second wal |l that defi neBCThs2004/019763

second lunen, 5 the septum having a septum extension

di sposed adj acent the distal end and extending

d [ I d th d | ,
thaori v SEUAR SRR 170 e | " ext onsi on tEZ?”
ext ngén%{te ngaa bl?&ﬁ?” ténrzlgnga'tc; 31 d]fS gmﬁ? haélla @a Lﬁna septum that

COﬂ I gur art

sep@%tbséﬁliirﬁrluméﬂ ané acsemhd logueh tlhefﬂédﬂJ diengb@axsmmﬂcmaing a first wall
extensjon that extends distally beyond the second

that|dgHags the, figst lwnsaadraaﬂecwnwlw%@qus fhedesenpddpmend
apart fromthe septum extension, wherein the first
walthe sgptaps hevinged i we’surra extangion cdispespd aatiacente thecliviel end and

exte\‘)(é{n,g d@%{l@ﬂ?&y‘aﬂd il st ithef) ak &18%9%03@‘4114% o the first

nsron I nc es a ISt defi nes an

bt e S B ks ot Wil rfe¥ah i Sy SaubEPRepd te firs

lumédh &% kpigalsRaapEaGaY bhd 1sosfpa&da1eap%.ﬁq@<5tﬂ M@ bdpt@ leRREBEIBA, the second
15 14. A cathéter as recited in claim 13, wherein the

Walls@@@dmgveamcoad(M@quxmsnonéhqj@é@nd&dw&mmym%@ewﬁ@and lumen in a
spir&hhf aseéﬂgi %z%gggéﬁgfrf? thé‘& %lﬁﬁl% nﬁ?ﬁ])( ity, the

secon ose na uid flow

bei the fii C seco .
AN A TR L —
defidek a WhRhEicAvity)ahé ifitstwdibeQeddash BRlvAES Hirst badl that defines an inlet
configuration. 16. A catheter as recited in claim14

opewipg rafi the tihat sedbindhopfisd hise bsinsadicnered prownml dorfltd dlow being
exp%l?ed font Helelsd la A%id] § Sﬂh% %Qcogﬁ \xﬂllaéx?gr&%n wherein the

rst cavity cavi are synnetrlca
25 .18. er a rec cla ein th
fiid v Fﬁé@f?r Rap SRRl oL I B o PRI e jrctuces
a scebi] Bejet thm @firP Sinoinlet bPenifg Qﬁﬁh@k@fondfcaﬁ@ﬁlth@@e(tdﬂd base being
claim 13, wherein the second wall extensi on define

disposslc BipE gl i aided iy Rgingxpelisst femetheetist savity2ef the second wall

extension.

15. A catheter as recited in claim 13, wherein the first base has an arcuate

configuration.

16. A catheter as recited in claim 14, wherein the second base has an arcuate

configuration.

17. A catheter as recited in claim 13, wherein the first cavity and the second

cavity are symmetrical.

18. A catheter as recited in claim 13, wherein the first wall extension defines a

concave surface facing the septum extension.

19. A catheter as recited in claim 13, wherein the second wall extension defines

a concave surface facing the septum extension.
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