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CATHETER W TH OCCLUSI ON RESI STANT TI P BACKGROUND 1.
Techni cal Field The present disclosure rel ates
generally to medical catheter apparatus, and nore 5
particularly to a catheter including a catheter tip
that prevents occlusion during use. 2. Description of
the Related Art Sonme known catheters are tubul ar,
flexible nmedical devices for adm nistration of fluids
(W thdrawal , i ntroduct| on, etc ) within cavities,
ducts, veCAIRETER WITH QQGCLUSIGNRESISKANTIIB oy ces
may be enpl oyed for adm nistration of fluids that
Bﬂvﬁm 10 the sinultaneous introduction and

of fluid for applications such as, surgery,
treatnment, diagnosis, etc. In one particular
hetrodi algelsicadfieidcati on, bl ood is withdrawmm froma
bl ood vessel for treatnent by an artificial kidney
devhe preveft tielobire akRibsbgenethllysto meﬂlb@ldcmbeteﬂaap;bamtns cand more
t he bl ood vessel, Various known cat heter deyl ces, have

partipgarly kb rahetar msludinga satheterdipdthal Rrpvenky Raclusion g use.

[ ntroductl on of f|uid WI t h a body. These devices may
ut 21 i zeDesgriptioreof e} Ak as dual |unen catheters
that faci I |tate bi -directional fluid flow whereby one
| ufeme pimofmur catheteust drel ralvwiddr, fexibleoowdipal] devieesoforeadministration of

o] SR B . 553, Bl

cat het er s nsert ed into . bl oqd
wi 1A a%#'lett%:rfmgqss éJFPYLan{ @mplaayeff Soros ISFﬁBOI&' F fluids,that includes
the sgﬂxh Raido@® qnﬂréd Bﬁlﬁﬁq%ﬁ&g?wéooﬁﬁﬁﬂjfo?l éé:%héatiﬂ%%u@ﬁ”a@ Nsurgery,
Ial'yzes, ans t ood to renov

treatenent sﬁagmﬂe,r ctc Thneorsti periiadar hencmtialysis mpplicatiod, blood e withdrawn

t thro haven uslu at het er .
fromlrg M 157561, RE EFUEE B L0 Sitnes e B o arested blood is
introﬁﬁ&e%rﬁa@k tH ]BMd@E‘ssélnner catheter wall, called a

septum The iciency of a henodialysis procedure may
be t
£ erabg V\Eer e%\m{ cﬁfﬂg% dF: éseh%\lég%egﬁ rl eg ﬁoﬁ gxrglfgﬁﬁglhg&dwuhdrawal

and Intsdoctich of ﬂmdtv{njzh arbeﬂytr thdsetdzvidee nmytwtrhmlmﬁltip’rerium*éns, such as

cual gon A S T FRAGIaIe R TR o, YhgiE 47 ijfen performs
withfif3&aY 6F Blg)?dlaﬁm b&eﬁlﬁmﬁﬁ&o&h&& fkhtxa bMQhé é&ssel. During an

openi ng e arterial lTunmen. These catheter devices,
exem;dmvlmmochhlysxs spntﬁcfednreﬁ acnmlualeu lunmnacmdlemron dhserted into a body and

oo G, oy Y e TR 5B o

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
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
for a particular lunmen, is recirculation if the flow
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
drawbacks can di sadvantageously result in flow

oc dhessi qaﬂaeter'ﬂw:'rces drowever, alap siffenfrorn weripusnadditiopal drawbacks. For

over adv a r ' .
cxa B, BTl R0 AR o u BB Bl paf Pt tocatins
betwRieR IR épenfizs lof mequméug i Afotherdia@badiatid inkpkAse, due to the dedicated

unobstructed fluid flow It would be desirable if such

flowa direationt for 4 perticibd lamenaiserecirenlation s the Hapadssptiopns reversed.
th { ' |
%C Flile&l{}?‘ é{lﬁlr (}Fcec}.ﬂ-érgﬁgl}n h.lél? %1%1:%3111%9 ef i fé@,ﬁeﬂt 151?2 dfaw portions of a

body aeEISkAl &efdx@WH&%@ﬁﬂbdchﬂWﬁﬁdvhﬁlﬁgﬂﬁ&]}&bmlt inlflow occlusion.
woul d be highly desirable if the catheter and its

CORARLifseNit \96\5159033&6%11:&[% ith )bvéiéGm%ftﬁé Wisabdntages and drawbacks of
manuf act ured and assenbl ed. SUMMARY 15 Accordingly

the paehat evithi & catholer daduding BLalheter i theh preyents qechusion during use to

ven durin
rct S RS Hilo 4 0 BE B Bl b by ctuced cone
surfaieg ad {ia(:é‘rwbtﬂs @th@fertdiﬁtopﬁfe@ént @t:blus@ﬁsmﬁahidyslrﬁﬂmfec&culanon The
cat he i ncl udes concave surfaces adjacent

cathetsr meayealsq ifgrilitetepreaomsile Slow bafvsen &rmerﬁnefe%lp rcémeéef It would be

o ECABGHRL T, HBehE I T, BMgH pAahs L85, . tcinty

mand€gturadhnd adsbmbledt heter is 20 easily and efficient I y
manuf act ured and assenbl ed. The present disclosure

SUNMBRELRYes rel ated disadvantages and drawbacks

"'_éx_pe"r'l—enced in the art. The present disclosure

g}dcgﬁﬁnglgnﬁ’ E&h@ﬁep\%r ?%Qiéﬁtg Isi%clgdolﬂg |at datefer! tpTRIA Rrevents occlusion

ySI S at het er | guratl on such that
durmg eusdi &1 Fhcititates mbsmwmm flasy nton avarc@me the disadvantages and

drawgiqrgge $9 Igﬁ:glla%q n:?rﬁe%r t I on (? %lﬂeﬁ%l lilé S %ncave surfaces adjacent

the LARGEL ﬁ'ﬁ Eevféﬁﬁbédl@@o@bﬁ‘ﬁndégﬁalﬂé‘tr&ﬁfo@!anoﬁh eTHea¢diest@ may also
may i nc si dehol es. Thus, the catheter tip

facibtatef regmsdm Glovobetmieen ;iun;s@nof dhesethetarr eMaéltvémtraBlé(oﬁsel ¢atheter is
eamb'egr}d;%ﬁgpn{jyl ﬁ%&fﬁé{t&%} a?t? Bssﬁlglﬁ%gi' ?121% é'g%‘ﬁt ﬁlél:l%ﬁhrc -Fgak\%é\g?s related

disakivaihded and deteviklcks edpetiBcodan §®art.el i mi nati ng the
potential for the catheter to adhere to the vessel

walth hRBert Usibd10duré Spréﬂﬁéd efnon2OothBe tinpared mdaple lumen dialysis
catheter tip designalso advant a eously facilitates

cathetee witlpabiipi ctqnfxghrati@n glichetbet 8iwaflistal (ands rafothef lomeay dprminate in
sym&l?etrlrgal oafng]teg refatmnsem ]ﬂ;s W& L Isf:oaﬁls ocfolﬂg l%‘éﬁg E.I%nat the same

longitudinal position 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.

The synjunetriéal catheter tip design also advantageously facilitates the capability of

bi-directional fluid flow for each lumen of the catheter. The symmetrical configuration of
2
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the catheter tip overcones the di sadvant ages of
dedicating a particular lunen to a flow direction,
such as, for exanple, inflow, outflow, etc. This
configuration results in simlar recirculation in
either direction of the blood flow (inflow |unen used
for inflow and outflow |unen used for outflow or
outflow |l umen used for .inflow and inflow | unen used

the ¢asheter Bptcversmmes the disagdyaiigcs I%t@wtla% Repprtignian jimen to a flow

ath ncl S
direg otne?‘;]at ashéoraﬁ%?‘}? r%@%?’sﬁ%“ﬂ oW d| rect| oﬁﬁ ul/in similar

recit¢GRE6E i ¢ivtRr diradtioni of thd blood ﬂoW((iItﬂimOllﬁnadusbﬂ dor 1hﬂew and outflow
alternating_and/or reversible f|low Q i ded b}/\ d
lumen yesgh for owsflow; e auifiowy dugem fusedh dor: itlst @pd dpfdpw Jymen used for
o, AP B B B L LR BE il ay e e
away Sypalstingtl ant/opceversiag cllowi chi'ecubm with consecetiveoflialyses. It is
pr esent di scl osure., The cat het e cl udes an el o&e%géed
¥ a source

contemplatast b dye AlRTIaHRE YR TEVRPIDIcFIOUn Ay R 67
outs V&fétbtﬁ!a g%‘f‘%é‘ Sthetef kﬁc‘?lt'# 'f&eéka%ﬁ}ﬂe 3a AREANINabiMe, etc. connected

pt um |sposed t hérebet ween. The tubul ar body
thergtocl udes a first wall that defines the first |unen
and a second wall that defines the second |unen. A
POl ighe Pirtichlar sfbodimdids, axtaihn‘.iemgs qxrs\tld;td wnbemﬂbrmhemth the

f t | d th
pringiglen e feaprepFit iscigavRe.c ﬁsng%{ﬁw udsiy & alogpeg fppyar body
exteH@‘l 9 ttﬂ?ta];% A5 ihetddf® ri‘hg | By \j\'rgﬁg ORRE ]urﬁérpﬁﬂd R8econd lumen

ion o0 sept um ext ensi on
w1thdaa ﬁ&pﬁm disposed ﬂweetzeuvémc éTﬁaambnlgr bhdy ptmiwde@ra first wallethat defines

e G573 0 D5k BB T BB 504", A e st

exteﬁﬂhﬁ?tdlé’ﬁﬁw béycnANAs Giat ﬂﬁ@n bhd ﬁ{e dabhd Qhea) STRE fifg Yvall includes a
ude d planar end surface that fornms a boundary

ﬁrstataimlﬂxtd;ﬂseorntbawmn@ lsﬁlsﬂdbd)e(ybnd the finst kymeneand ig spaspd ap,qqt from the
f be d
portg o RS IEBHEY Ao ool deoet f £t it R o portion

oft]_-{écgé g of the septumthat faces the concave surface
of the first wall extension. Alternatively, the second

O ey e B o o Sufece

a
of theepfirst wfauoammmnp OFhs first gialltexiensiopt may nmﬂwles@pgnar engagyriace that

ext n3| fln S a_concay fac a
foray s BRAARH NN T OE: WHEB Otk Sl HEy i 1155 Henar end
surfﬂﬂe%ﬂ rbesdiEIIfd%E& at E?@hné\ﬁﬁ%ehfhﬁoﬁ QERAVE 16 b plaae s@fack g the portion
second extension. The second wal | extension may

of therseptrethat faicesithe coneaive sufacedf theafirst walhextensiBBundar y
about the concave surface of the second wall .
extAdresharivelyT hies spcemdwall imbhedes facseeorBDwel oxispsian s swignds distally

beyqaﬁd Eé"e‘[:fgﬁ%lt l?x{magr I ?1% gItJa{cg a% ?rtolnr}/ ﬁle porgorp lo? H]aerseﬁlen];.a‘i”ﬁe 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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septum that faces the concave surface of the second
wal | extension. 3 The concave surface of the first
wal | extension nay define a first cavity and the
concave surface of the second wall extension. my
define a second cavity. The first cavity and the
second cavity are symmetrical. The first wall
extensi on and the second wall extension nay

syifetconeavel surface 9b skl fiss ovall exension maa(ndqueta-,grst cavity and the
i [
concS 23 TS 15 o L) B gt 1t o o

and ARl sécondecng &b eagnendtcd NThe fascwall eitaisionc endéyeosetond wall
the first lunen. The second wall extensi

extensien Ay be symmetricaldy dispesed #bagt heroragn of theasetum, ey 8 dirst wall
exte%gs I ollﬂglé.l)(}g %sﬂé}gg gé%ﬁgﬁgda fist ﬁ]&tzﬁfé& %@?bﬁlﬂtﬂ% fHSCRMEN and a

unmen. I'n an afternate _
secofif begicxending heecomp tlistméise yand ehpt first hotemn ﬁ‘tmsedd)m‘bwslé dxtension

adjacent _to 10 a distal ti het
mayaatliied FSHEP Py IeBURE fich gl iaPre DTS PR gl e second

step feﬂféﬁﬂmg Ts@@mfd egoﬁd(fh%r%g@on‘a' 184@h! Yy beyond the
umen a |s spaced apart fromthe septum
ensi T I L
sufirf a@gﬁ ralgten%?m{oﬁlgﬁésné’p Er‘?‘? ext ensi onpﬁﬂrﬁ}g&gsé%on ?(%djacent to

a dmaﬂttip’lﬂf&hd tathetet sndeyanid distdlysseyond thefirvlvated and tlﬁaszacenid lumen.
om the septum extension. ;'mgalsecon

The Sritonall Srieods Sraly Pevonis Shenmisn s FPP&? Ao @f% the septurn
exte&éothIﬁE ?ftr&nwaﬂ Extéh 51h§éﬁn%§ %%ﬂ@&v% Srtaedlt thetsglﬁum extension.

um ext ensi on |nes a first planar surface
The a;acamipwa]l reytende dmﬂalm beyand she ‘sauwd ITtnen fand Sis smeﬂ apart from the

i ncl udes a f.irst ext ensi an..t hat exten i
sopBy SIS He e SEoRGHER oxivaoIoh QoGRBah EP AN FLrToFR Joyip e seprom
exte%ﬁ@&ll is spaced apart fromthe septum extension. The
st wal | extension defines a concave surface facing
T o S5 AHER, Bl 8801 PP lanar s
and \anldppesiﬁg sedond. plaitae spifacear Tenfirss wallzineludés  Hiestf wald extension that

extepgy @ﬁﬁ%ﬁtg%g%ﬁ@é %n%‘gi?’:ﬁ%? g‘%‘a e§59@§3@9’§\|ﬂ " The e ' §ntaﬁ}lﬁhs spaced apart
front ﬁ{eesré?hﬂﬂ exi%!ﬂﬁoﬁeeﬂﬁgirs VRhl ef(féﬁlslHﬁ’ WiiflesSH @Qﬁ&v%hﬁacc facing the

extension that exten di sta beyond the first | unen
ﬂrstqﬂahar serfaceeciothe sbpmmqexta’rtsmrsmﬂomd)omadctd by agyense ¢nd surfece of the
t he sept xt ensi.on.. The C
frst AlL FRieBHIOBe 1 B ALeT GOl GRS B PGB A tpion, 5 Jppsed at an

angtﬂ!a@&%ntﬁtiﬁrf RERIvE o RIS EPlaHAR suePsbe BE tHebeplith &teRiti dFHe second
pl anar end surface of the second wall extension.

walm%elupibsan secondrivall axtergien tat sﬂén@%éléw&ly\h&b@mbﬂleef#ﬁt Rypen and the
' d at t i t h
B SRR o VA P R B A6t e e

wall extension defines a concave surface 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
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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In anot her alternate enbodi nent, the concave surface
of the first wall extension 30 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 proxi nal

to fluid fl ow being expelled fromthe second 4 cavity
cavityf of the sseandnwalhaxtension. cFhe sagond mallsxteasignapay include a second base

xt.ensi on, may i.ncl ude S b . def.if; .
o EBERIGTRetsPE £ % Be AN 2D el bable el provimal to
fluidlf15Waseesk SXfRXed®ont the firkiidatitl |of thdsscogd exnekiepdiohr Ahe first base
the first cavity of the second wall extension. The

and/or thetsegrnskbase miydave peapte sanfigwatiohay have an arcuate
. configuration. 5 BRI EF DESCRI PTI ON OF THE DRAW NGS The

B DESCRIRTTOMN ent di scl osure, which
are believed to be novel, are set forth with

parfhecstjeotd tiyd Feanirbe ofitheepresedt diselosme, Whithpare beligved to be novel,

di sclosure, both as to its rgani zati on and,. naenner , o .
are gb &9THt My P £in W Rpeaded DS o o BIROGY diftiprue, bOth es to it
orga?lﬁiéﬁpg I%F& SnanfBYof QfRrRRAL todtHler with eSkul¥ obREEVANER dd9antages, may

ow ng description,” taken in cohnection with .
be Hebieundefstamt: bynpefarenog tadthevioHowingadeseriptione takin e conpection with the

e S e e BB o o 2 potpeter I
S STy R 558 BCER SRR SR B o
e G4 Eions ey of e cat et
¢ B ;£ o it bl g
oG 3 iR rontpy abite heitrahpen 8 FISUREA o1 gec
e BERL hobe hEh  CBRESH BL fle shom i

t hdl
FIG?ﬁiEai-ged alternate perspective view of the catheter
T shown

wn in FIGURE 6; FIGURE 8 is an enlarged alternate

LB s Pl i S o B P8 s oo

the &fthdtéisshedinlig FRGURBIN in

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;

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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FIGURE 6; ' FIGURE 10 is a perspective view of another

al ternate enbodi nent of the catheter shown in Fl GURE

1; FIGURE 11 is a side view of the catheter shown in
FIGURE 10; 5 FIGURE 12 is an alternate perspective

view of the catheter shown in FIGURE 10; FIGURE 13 is

an al ternate perspective view of the catheter shown in
FIGURE 10; FIGURE 14 is an alternate perspective view

of FIGEREAL is tae ralteinaterperspestiveURew bb the qathetyrBhawn i FEHURE 10;
alternate side view of the catheter shown in Fl GURE
10FIGUREARE ah Gltemate feespestbe view of tevcatdietdrishownim BEIGURE 10;
shown in FIGURE 10, illustrating fluid flow, FIGURE

17 FIGUREVES % REGltbMate\Petitediivel Hew @ tHtadattetd Ry iMFIGURE 10;
FIGURE 10, illustrating fluid flow, and FIGURE 18 is

! BRGRECH g iy e bR T 0

erb 8P REn TS 50t PRIy NP e YRR g, B ORI fuscacing

fluidl®e] osed are discussed in terns of nedical catheters
for the adm nistration of fluids (wthdrawal,
| NFIGURE PR a férdpektivé Vitw bethB@dthe@t shownl i PIGUREALO, illustrating
~nore particularly, in ternms of a catheter 15 including
fluidflevazangt er tip that prevents occlusion during use to
facilitate unobstructed fluid flow The catheter is
ad FERURF 8 sisya perspeafiveeside ovidwacif] theatathatery shastplie FIGURE 10,
. Luid,fl between |unens thereof. It is envisioned
illusprpting W H9%sent di scl osure may be enployed with a
range _of cath ]
DETALLED DESCRIPTION QE THE EXJEVIE : 10)) 421 ’
etc. and catheter applications including surgical,_
di Egnmmlmﬁmmwtqfeﬁwn@ﬁh@eroﬁndji@%@%@s?f aee [iieosed are
-1 t t G : Lect i g eV icSik aned:
cisofistd I} Bropf o sl BUREER, for bl Aditdrion SO A" Bincrawal
introdbiSigdm e&s) ivithl thel ®oéypf akubRett amd Mowapardudadptinetens of a catheter
rel ated procedures, such as,, for , exa

. : . : : nple, . .
inclysinemaicathpiar ip that areyents HsalORHuringryss 30 yfacilipe upebsiuoted fluid

ety ol T QN CHELS cofifi hGak! iblel fhii bet
flow e cafefe Wl o FEUNT oot uroa RE R B Taible 11 flow between
lumead theresf. r Aitis envisibnéd thiatithe preseht disclofwe neaydrpereployed with a range
medi cati on, saline, bodily fl.uids, such,as, bl
of ciipetr, Susps, TR explecsRpRAl gy ngpritned HLtiOR L CVC, port, et
and BRALEL hppittalichd irchidtid huBical, diagnostic and related treatments of diseases,

body ailments, etc. of a subject. It is further envisioned that the principles relating to the

catheter disclosed include employment with various catheter related procedures, such as, for
example, hemodialysis, cardiac, abdominal, urinary, intestinal, etc., in chronic, 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 texm “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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In the discussion that follows, the term"proximal"

Wil refer to the portion of a structure that is

closer to a practitioner, while the term"distal" wll

refer to the portion that is further fromthe

practitioner. As used herein, the term"subject"

refers to a human patient or other aninmal. According

to the present disclosure, the term"practitioner” _
r effélesfﬂﬁowhlg derugsien includes rasdeseniptinnnelr the gathetst.opj ageprdance with

nd . gl S t..per . 6..0he foll.ow.n :
o SRS B RO T Y S 78 g o v
exeBfRey aitoliniédtd of the disdlowind)| whichf alehBluptratedrih the accompanying

di scl osure. Reference will now be made in detail to
figugese exenpl ary enbodi ments of the disclosure, which
are illustrated in the acconpanying figures. 5

Turfvirnigg noow tto  theefigumgsir aderaimdikei pompementso Ao desigrated by like

are desi gnat,ed ke reference ner al.s..
refeftge SEPEM tomuabe! bererif ler s RUHFHHE sihly RLEGURES 14, o
cathdter $6 MA@ 2hQlbnpateddabulaim&lyorm e extbrtddubar difasndl 4. Body 12
that extends to a distal end 14. Body 12 has a

has & fints lurnen 4 andia second dumant with a septrn 205Espose Pileltellﬂgtﬁeen- Body
12 1%95@%32? q’ggth\%l? B%ttﬁﬁg%ﬁlng? ?ﬁfstlléamaehgl‘aaﬁﬁ? g s n'drY?%.ll %l tjhat defines

ef rnes fir nen second wa
seco?xhalhméafislaesx portiRac eidh hsjrfen eiﬁnp]A% peptium caxtersiomh2Gof dseptum 20
or exanple, septum extension 26 of septum 20 extends ..
extendi iy, BEYORCIS AUDe JAHdleccang Bmenrip. | SrBiaA G0 15 medially

i 0y | EPB& ' i SPBSAN 5 Abetween first
dlSngeﬁ’ ilégerﬁ%o? %‘???([e%lﬁon |ﬁ¥i8]égj£§'ﬁ9?§%ttu Eing?%gggi 12,®k1)et’meee¥1veen '
lumén 16tand keoved ldemiddl Septomi20 may ve MirioGdp dispo@ wily bbdy 12, such

variously disposed wth body 12, such as, f
a5, S0% SRR, SRt A PebRAaine o erispierEDoons oL dist and second walls,
etc.Portions of the first and second walls, 15 etc. First

wal | 22 includes a first wall extension 28 that

ex [ j . i Sy .
XS0 ol B3 BBt S8 18 5 o o
lum@B 16 ahd fespased epmitiivm ssphinnecteidon 26 Hmrwall eepmsion 28 defines a

extensj on . 26. Second wall 24 includes a s nd [
congae GRS Bthat Fasts RInERIeaNR AP Setraybiall 24 dishpfas argrond wall

extef§loR tf\}\agle?%ﬁ§ﬂiséﬂgﬁg§ézﬂdé§e%c§ﬁpﬁﬁﬁ@nzﬁ &netis @gﬂ&ﬂ agfit from septum

econ ext ensi Ines a concave surface 34
extensiah 26ac8econdpralhextensiem 32 alefinés a Septave suxfizee St dhatofaces septum

exteﬁgs beyond first wall extension 28 and second wal
eXICBIPRA8i on 32. Septum extension 26 is nedially

di sposed, as extending from bo 12,  between firs

2
walSCPRYR tisnsion2e0 grtende siendititt Bellesrasion 28 asgrand wall
extefdibfi M. OepfinlB¥teffon 26 is medially disposed, as extending from body 12,

between first wall extension 28 and second wall extension 32. Septum extension 26 may be
variously disposed for extension from body 12. The disclosed configuration of catheter 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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25 variously disposed for extension frombody 12. The
di scl osed configuration of catheter 10 advantageously
prevents occlusion of first lumen 16 and second | unen
18, as will be discussed. One or a plurality of wal
extensi ons may be enployed with catheter 10,

according to the particular requirenents of a catheter
application. Body 12 has a cylindrical outer surface

ovabgrectapgylar, cdlipticah | palyednils #ic. h&edy 112 may abw inghrde lateral openings.
FifSOYE IR VREE ARLAHIRIATAel 1o DR SPhn e
40 slisdpiun 86 Sevondawad] 24 haoasvall aafacs el@t thanddfines second lumen 18 in
conf.i gurations, ch as, for exanple, 7 oval,
CooPg@fl%‘g&’& S ?ﬁ%f’f%@ﬂ‘%maﬁi ygonal , etc. Body 12 may
also include |ateral openings. First wall 22 has a
val bumens dée B8 eacht mpyf ihevs 4 substantislsh Bebaped or semi-circular

confRRGA" | indls, 15, et Riasc vl B PR wrtiRE M 40,4244 e
configomad td FadiltateCDeifg dTont withinubdena 16 U1E. altés deht@xhpResdt il lumens 16,

20. 5 Lunpens 16, 18 each nmay have a substantially

18 may hgrontigured dpy artgriak ang(pr venavsiflayy. alti is snvisiongd shat dumens 16, 18
. i r 8 Y

maylarﬂae?er ggﬁ@[}g}? glggrta%ih%sf’;g AN %{Sét]férél ul @HT %y%v&vﬁvﬁmciﬁh F%Q?nféﬁ%aﬁ,selhptma],
polygdnall @tc. | The first and sequindtlemensaky lberoenfigied forl Barivay foans of fluid

confiqured. for arterial and/or vepnous flow. It is ,
ﬂOVéIJR,iV B dirpgiions |aﬂﬁéw§ntf§0n§£ ghce gnio\ the requigsmaents of a particular
caﬂﬁgﬂfa'g KAbhons, such as, for exanple, cylindrical, ,

rectahgul ar, elliptical, 10 polygonal, etc. The first

[

an Nk | s ' for ' . .

o AREEH"G, D b A Dl dHlcRa o ol QGimbd Bimensional

crosacseotichsnyithin bddy 12,c8uch esspnirsowfand Wread portons, converging surfaces,
catheter_application, Lumens 16, 18 y be, uniform

undyjahag sYRET: Gitc-i FEPiriRg 39 1165 rticpar g aisaapns gngls flow rate

roqUfeihori N M COMEmARE 1hten 2651 iy A S8 0Btd RiiABkive longins. 1

is fgthet aostempédted that bodydl hmayantlhde pwe o1 & pluaalitf lofdomens, such as, for

i ndi cati,ons and/ flowrate requirenents. It is
exmalgﬁ'l. E%BWISE‘@BBIP fﬁf&{g“%’oﬁn‘ﬂq umen 18 may extend

al ternative | e,hgit hs. |t is further contenpl ated that .

bodiist Jumper, 16 jecludes HFEst opening; sHch)gs; forgxamplie @ inlgl ogening 46

: L€, j I cqnf | ' _
that 3 dispied SRR 6 il chlt M B HIBP 73 S B Shonl o5k hown of irt
lumen A6 éispesed iadjasdnt apeowimgl éfd 42 6f hduyt12. Inbkt sperieg 46 is configured
to di,stal ,.end 14 of bod 2. An out |

dj. _ _
for %ﬁﬁ ﬁﬁ rhgbedntsarg Va4 bloed Veﬁssﬁ%fﬂfi sublact Capt §€%\gwuch that blood
is “ﬁ‘%ﬂ%ﬁﬂ%yQOpé% ,l arﬁ‘:ﬁg.l ﬂl%o@fﬂogpﬁilya E‘I%t dJIe(I:t&ﬁ.l, %ﬁ‘gﬂ’{/&\ﬁ%l?]od vessel

is configure for suction and may be Inserte
for weddmeniby es srificid kidneytdevict (Goetshownpnlet eperting Hatmay be variously

dimgllxs(fgﬁjed and configured, such as, for example, rectangular, elliptical, polygonal, etc.
and may include adapters, clips, etc. to facilitate fluid flow and/or attachment to other

structure. It is 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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Is wthdrawn, by for exanple, arterial blood flowin a
first direction, fromthe bl ood vessel for treatnent
by an art.ificial kidney device (not shown). Inlet
openi ng 46 may be variously 25 di mensi oned and
configured, such as, for exanple, rectangul ar,

el l'iptical, polygonal, etc. and may include adapters

cl ;& etc. to faci I|tate fluid fl ow and/ or fialttach
proxiabgnid8. Quileicansaing J0;is cenfignred iy cxpriglon pfiflyid apd 1ntroduces the

4 u
)
vemﬁ.spc%lum Zﬂhfw ﬁeamaebr}mommsite dmlecﬁﬂmdmtlat smmgll 50 may g, variously

tlet
dimgsigpsdciad et ééf‘eﬁ‘ééfah £ 7 sxagmolnigiontlfiy Jfptcal polygonal, et
and %H%ﬁirﬁﬁ\fdea.lio el él Qﬁl rt]@: %c?ﬂﬁ?éqﬂmdahgﬁgmm at%é?ohmen}: to other

enlng et openi ng (not shown)
structereonH ik lcnmﬂmjn&tedst}ﬂt smbaeq:eanhjgaiﬂemay b8 gonfigired| foe mdthdrawal of
48. Qutlet opening 50 is configured for expulsion of
fluid| i d and introduces the treated bl ood from the
art|f|C|aI k|dney devi ce back into the bl ood vess

by Thercompangnis, of aatheiss! hrisdabrieased fTAmamakeiglisuita 2Bl for medical
applgzl[?aﬂgﬁé tsﬁcﬁj 861 é)&'iln %drlﬁge%ed}' Iﬂélaléo UcHYas Q?an’ﬂ%é Q48! depending

nélone and such as, or exanpl e,
on the pasivgidr aathesdr| apphca_m:h andﬂdry;gefeadnpe ef a pﬁcﬂl@mﬁexm-ngxd and

nglcggg;lrygge%g??agg}qgétzppf Icg?ci{e&{)ﬁga(t{oﬁcfpg%llll %aa}qesgfeln tena(?s, such as
mol?%%%ﬁ?ﬂﬁér%&%émﬁ*‘%@ t OH@ ll&ginEth HRYhd¥Weves Wﬂl%ﬂ% that other

corrponent s of catheter
matdrtalaand ffaliridatian enbthwdsnsmtabkar fon | assesnbly abt emfraifaciuxgi dmlaccordance

wit B reSiecfifossi o i B8 bRt plnal ng 10 on the

particul ar catheter appli.cat.ion and/ or pref nce :
pr &d%st yab gatensio _e;i'qega Yrd Ft&“‘fﬁﬂ cﬁ@fe‘;pgemnggm of first

luméf i‘& ey F@ﬁ&?gc.ﬁhgfgﬁ %ﬁgﬁgg‘?ﬁnﬁgg{?% Wik ¢ ?ﬁeﬁnﬁﬁkéd BB distance a may

materi al's, gr ade
extend | varioog Yengtis. acComdingktd ttredre'qunmmmtalof a pastienlan cathgtet application,

suctl, .1 {46 F5aBle. FERBREREH A0 GrARGT ks oCPTYE ADE AR A daces @ first
plangt Eﬁféc'&%ﬁ%fe&?ﬂﬁn gkRfdion lZBea.nd% Shch@ dpsrt BRrefrom a distance b. It is

appropri ate First wall extension 28 extends
contdmpiadéd ;hat ahsmans:e dnmey aapct&mdym@us Aengthso pkris darthey themplated that

surtigg 5% may B2 Bnblanat Sediis FireRBRale a%*sﬁgsq#&?fa@% e

var q%ggyéaaeur}gaga %Qtl% ou.g'gfﬁfl %é'tétp]?}%l??% e{'lg gw A eg f;ﬁrs wall extension 28
and %E%@E%dﬁp RisercE T elRYd- sh?ﬂbe 304 0eitdHel SbouCaec eter of concave

rface 30 faces a first planar surface 52 of septum
surfgoet 3G sianthd6 fiastdvalk extpusienl 28 gms ta scoep-dike sonfigeration tlzad facilitates

fluuggp}votbgoqgﬁggg nf %Hﬁlﬁfgl??suc%qt}lﬁ%pﬁ:a‘%a?lﬂqi&r%t\g%y?yﬁt)é{lﬁgg 28 may form

alternate configurations, such as, for example, spherical, rectangular, etc. End surface 54

includes a radial portion 55 adjacent a distal end of first wall extension 28. Radial portion
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 embodiroent, 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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surface 52 may be non-pl anar, such as, for exanple,
arcuate, undul ating, textured, etc. Concave surface
30 is bounded by a planar end surface 54 of first wall
extension 28 and spans a radial distance c. End
surface 54 extends about the perinmeter of concave
surface 30 such that first wall extension 28 has a

scoop-like configuration that facilitates 25 fluid
f | Jtustqmntemeplated that distaRee c 1ery extendsvagigns lenpihst Bpnapgpd surface 54

. Jfirst || ex | . £ or. t t : "
i dlsph sl o RanR o Bl ele A firfice 52, 1t i envisioned
thatlef€l ts@rfegdd 4 mapbé dispdsbdsdi vatiees arpular deibntdtonsar,rsach as, for example,
ortion 55 adjacent a distal end of first wall
S'Z‘gﬂﬁﬁ’ﬁ@ion 28. Radial portion 55 extends to the
longitudinally oriented outer surface 36 of body 12 in
an Gorcaee surface 30iagd first planar Bhifacec Bheoaperase todefine a first cavity 56.

.advant ageous| events a vessel wal | ( h fr .

s G S et Y W 57k GoiRe o Pt ORI NGy gtbnsioned

and kenfikiredAcedriiDE o tiee BolIRI ofRINe. orall ¢f1ialse opering UG Encave surface
a radial portion 155 extends to the |ongitudinall

30, planarrndusface 54 augd sopbien getension B dgecaminghtoghe particu}/ar requirements
of SYSREA ALy TRECHRADRS, ol ey R BHHY B Ak pening 46

preveudtshaciesifable tesirelil stissfdhdd floew Wergesafirstlnnenat 16t andrseeond lumen 18
relative to first planar surface 52. It is envisioned

 as facplifatedihy the PArESEPINIded\PYSEPHILGARBIPNAS- var i ous angul ar

orientations a, such as, for exanple, 5-20 degrees. 5
Corfeaord wall eatension 33 eatents distally amdistaneg ¢.heyong outlet opening 30 of

s GRRERI3 8 A1 bt § BRI R 150 e o mpt by psance
mayC xtend oridii naiRs heredingard thontq@sneshtaafordpagctlar catheter

t he bounds of one or, all of_ inlet opening 46, &oncave
appligationc suchses, fpr sxamplen approrimatdy 510¢7Q0-Bghesm Concave surface 34

¢ . . . _ . ¢

e GOSh Pl A5 8  ehfid AG-A0 6 Moo B R e 52

and despated Sfarctheiefibinya dieyancele.i Nl et openi ng 46 10 prevents
undesirable recircul ation of fluid fl ow between first

| unens entdiblaed aRst distdice 18 mas cktall virluediehythkhelt is further
barrier provided by septum extension 26. Second wal |

conigmpiated that serfastS8riaay be serdplapar, sueh as, Aprcaxampleayeiate, undulating,
I i . f i . .
enil B, ORI s P AL 52D, B8 AT g prenaions

relativsiosiefacel58.may extend various | engths according to
the requirenents of a parti-cular catheter 15

aptdieated Qiiface 34hs BSundel byaxpliRirend IRFREX6070E §dcwnd wall extension
.100-.200 i nches. Concave surface 34 faces a second

32 gndaspans sundiabdiskacaf. Sindt wnfaek 60 extapds aboutdhe perimgter of concave
surf%%eé?t{eﬁ;ég%ﬂ%rsgﬁi{c;ﬁﬁlg es)gl_%nsim?l 39 hiasc‘ a %Q@o%glﬁ(ea&%ﬁtguration that facilitates
fluid flow through second lumen 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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It is contenplated that distance e nay extend various
lengths. It is further contenplated that surface 58
may be non-planar, such as, for exanple, arcuate,
undul ating, 20 textured, etc. It is envisioned that
surface 52 may be di sposed at angul ar orientations
relative to surface 58. Concave surface 34 is bounded

by a planar end surface 60 of second wall extension
alted@tea puibogdianest,aay ablown ini FIGHBE 6, acmdligupdrtien Bol extends to the

ext.ends about the rigeter of concave rface 34
tongituiaf sReRER st stifice Bbestmrndait buerSiiso ) e

confjguration at facilitates 25 fl.uid flow through

e dblieFonmnrad hal cishBn iRy eoad verays leaeBig PR et surtace 60
is dﬁé&s%?%‘t e a§%% ientdtiof Plel B35 SecoRd Dldf AifRBS8. Itk envisioned

as, for exa e, spherical, rectangular, etc. End
thatemdfsadfece 60 maycheudisposad rab dreibupori¢ntations B, su¢haes for axample, 5-20

di stal end of second wall extension 32. Radi al

degi§B%-ti on 61 extends to the |ongitudinally oriented
outer surface 36 of body 12 in an_arc

t
corffongayeasiriace ¥haad sermdgpiants shifaca afgz})@&}%ﬁg? define a second
cavigy 8Y.€RkSond &Rritg ?Géqpldﬁgo%d;’ﬁ?tﬁﬁi: I?é%é-{dsédg& opéhisg! QWFccond cavity

rom becom ng Ul spose opening O
62 is elimenkiénedemd k®nfiguel exceardinig tofthe ibdunds ofeansr areall afidutlet opening
suction i.s pyovided for wthdrawal of fluid. .
50, Byt RtrghA<. Ianah ond guhaecoh B0S senfpmifaRion 26 e to the
partjciildr réddifements®f addidterRpphdon 1 %fe @x%ieR8168 of Sedoh@ cavity 62 distally

l'ongitudinally oriented outer surface 36 in a
beyerat pwtiediopeniag SOrprevents tidesirable recirculation mf|fhtié dlovh hetween second

lumgriai% 3@@@% lunlﬁlla%l ﬁéﬁﬁfﬁ%&ﬁaﬁ@( l?yl:‘ﬁ-legnﬁp E ; 23?0‘35%@9?%??%% e;itgnsion 26.
relative to second planar surface 58. i, is envisi.o

d,.
5 t “@Hoekgﬂ}sfogc én ﬁﬁgpngew - %@ggan %rgrqygﬁgetncg]fy disposed
abo%g dﬁ?ﬁ‘.ﬁﬁ%ﬂ;t@ﬁ?oﬁ 36 §§H¥h13?§irstfc9{r'tf %834 %eco’iﬂ?&vitgggrzﬁt%ymmcuical.

ave surface 34 and second planar surface L
First oayity 56 ent cedsid cavity 6§2bowmtl an @qiivaled sp8edonkicidisate tigpflow and

out GG iSRS o RS eSS Bl i secon caviy
62 RBeOhf iaﬂ%ﬂﬁu‘) ofiBiRatiot A8l Fadfitabte bg rregiletti®f plibt @hd surfaces 54, 60,
openi ng 10 50, concave surface 34 CEI anar end surface

discgsged pbovee ﬁhﬁm’ngulae peeniptios of planar @n girfages 3t 60 (e, B) cause cavities
f . - i . L f I . i i . Th
s6, B iEets fligriS LSRR Spom By B AR i FOBLIRERY 0 or©
P e 52 LB G5 G B B L e
firstl18feh 116208 Sedind1f@eR 28 Sh@ thef, 8 skashpRy/ biRAtdIeh attachin% to catheter

extension 26. First wall extension 28 and second wall |
10, inchwling eeptan 20, anayy heravasheshawgy by Aleswting bloathBaw directions. As

secoi@@hﬁg]n ggfﬁe(?@'s Ef}oﬁ %\gm&ﬁugébﬁ % th%%\éidgr %&gl, %Tc%d flow is forced

out of second lumen 18. The blood flow is axially directed out of cavity 62 past second

wall extension 32. It is envisioned that such axially directed blood flow washes away any
blood clots disposed adjacent cavity 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. Itis
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First cavity 56 and second cavity 62 bound an

equi val ent space to facilitate inflow and outflow
capability for each lunmen. The space bounded by first
cavity 56 and second cavity 62 have an angul ar
orientation as facilitated by respective planar end
surfaces 54, 60, discussed above. The angul ar

orientations of planar end surfaces 54, 60 (a, fl)
cont@awi?éed: ahatt the saltepmting , anglfort rpvesibde flow may be prawided by a source

outs& &10 O%Qt | O?P\@efngy 54 ﬁlg(ih:ésr %@P gm% 5 ggb%ﬂ%ﬁl%/ m@%hme, etc. connected

therbtaci | itates reversible fl ow between first [unen 16
and second lunmen 18 such that, for exanple, blood

cl qiusst ?thﬁél? @6 '19 I’(ﬁil&ﬂ Qﬁh%cﬁ&pto Wﬂﬁhﬂw ﬂﬁxdﬁ%ﬂrﬂlg%d){ vessel.

may be washed by al ternating bl ood
Efﬁgﬁnen@acpf dhad mﬁow sthmgh daitp b6l & &xqztelumenl lﬁ)ds ﬁm;)wwdrdue to the
ntroduc%l on t

od
Shin B o8l 36 ot ronscsbT R gsRSR g solmRlaH that blood

clotéjl dregth&Cumiekir® paridieky didposea Wdjaeemonfity V58 bf EixstafmefN6 may be
32. It is envisioned tha such aX|aIIy di rect ed bl ood

washedbew e b @%veaamg/bhml flayy d@@pn@maféum@qob@,% with #epsecutive dialysis
proc%ﬁv'e%y l?p%n ergv?{azﬁ of Lblwcﬁgogn&{re%h&ﬂ 4} ﬂaw 1% %kg?lieésdoi%m cavity 56

g part

and Ltﬁéi esiallgbdiyecedd bloba ldw v@ﬂh&ﬁhﬁ'ﬁ Bloodl bioﬁs similar to that described
configuration gﬁ:vents undesi rabl e reci I‘Cﬁ| ation of

aboys. Perond dme d féeproyided vgth sHetian 1@ withgrayp fipjdsdrom the hody vessel

d pl ood clots, etc. attached to catheter 10,
an %ﬁgfﬁ%ﬂﬁ% septum 20 may be washed away by alternating

o7 A RS SO RHOH PR AR BB G L g ercnsion
32 sappUr@ra VeRyd rv@dllkllffh HddyWeBRY (e siidven)l desk &nnﬁ@ummcspaces the vessel

out si de the body of catheter 10 such as, for exam
wally fram injel epeningh A candepltlet coneaing: 84 to nreveat yessl r\gall occlusion of

OPeI#l#%}]E?’he B&nd]?é gaélrlses g.ﬂ)pm %HE?%CU @%;tﬁ%}%#xpﬁg din Tfphﬁjé envisioned

thattfh*sou@h extatision 26 ahd sééondlt whill eRzndion 32 mpr}mweckufﬁt&emahmkness
configuration of cavity 56 and consequent fl ui
and/er Pecffdb%?ateq frops serpinH B TH Bid mpfatialp te e veat dndesitgd “aeformation
ther 9(% undesired particles, disposed adjacent cavity 56
first lumen 16 may be washed away by reversing

e?er];'l;'lgvtvo %'I(.r} So 6- 90 J)tHE?eﬁ?elﬂaQe FI}%PWBA{I%B %???tgl\%fé} iﬂ‘ﬁs shown,

dl alysi s~ proceaures. pon reversa

similirr @Cthiad desciibed dbbvaw Hist exale R ddclhderna dhed WallSéxtddsion 228 that
and t he axi al If\; di rect ed bl ood fl ow washes away bl ood
fs

extepfydigtallyibeypngd fifsh urmrn 1¢aadisispaced appEEom SERBALEALERMGD 20. First
wal]tl%éérggogg 2% g@&eWat& St duPfdcd QSWaggéﬁgf’ﬁéeﬂtﬂfnd&téﬂsm 6. Second

I'nto openi ng symretrica
walmmgmem sepondfwdll exd¢nsveal 232ethbiensémis difalbnbeywadaocbnd lumen 18
and is spaceci( ;.Isa?tsérom septum extension 26, Second wall extension 32 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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32 supports a vessel wall of a body vessel (not
shown). This configuration spaces the vessel 15 wall
frominlet opening 46 and outlet opening 50 to prevent
vessel wall occlusion of openings 46, 50 during for
exanpl e, suction through the lumens. It is further
envisioned that first wall extension 28 and second
wal | extension 32 nazﬂhave sufficient thickness

and7iest sigp 213 iskteagds distally onflisianee fe.dieyond mletppgning 46 of first lumen

16 %t(%tdipf%ﬁertilgg ?() %‘éﬁ%ﬂé@ﬂ@gﬁgﬁ@g gg&{] %?%f ?g{ﬁ%ﬂag&r &g’tfally a distance

bb, beyndiinRDbpaiing ab had entldiGpesing HOWTL is cnnmmlﬂateﬂ dhat hhaettance aa and
descri bed above. First wall 22 include {P“ lg%[va

bb ragy @ﬁ§$€bharm lengghs. (NCAYRITAPS £4( faf%és‘ﬁéﬂ p§ $ugtace 52 of septum

extéll_zyﬁﬁnil&(a ﬁgﬁcwgﬂéleﬁﬁlom &Ry ﬁiﬁ’eﬁ:@sgf’?@ “fins across

BRS) o nes a concave surface
appRximateht oﬂaaqm-tes efftthencaztmfeséren dfthodSetdod a swhbtanafly 90° arc as

extegled HOR, SHUYD RAROBOBIE. 1T IRATVENS i PIeLsiEh AL dnd/gnpeond step
214 595 1S cBRSIVR Rusdfce SRGRAbrl ouS BSsed athit body 12.

defines a concave surface 234 that faces septum

fer:@‘?ﬁh?e lﬁ'gafﬁ l:2'3[) g&@edggn %fé%?xﬂé@%ﬁ@f’ﬁﬁt wall extension

228t Eﬁ@mﬁa&e 254 Eﬁbndst ahoutth2 peﬁrdetm'midomalvh ssﬁquiedlﬁo to facilitate fluid

o Kouah LR 14 Gosbatraranl) SupRhelpecRufish Zisooperte to
deflh& first cﬁViYy §5 Qifdal %a%séﬁﬁeﬁtab%@ PPt %a 58 1is ﬁﬁﬂ{éﬁ Bounded by

step 2 have alternate configurations, such
a prbmpimal @namzﬁlb Prokimalrbaselet deferiapsoxistab pﬂﬂ]@m ﬁqrcfsrst lumen 16
e. aa, beyo

I
duritg Nishdeiallor Bigain s nera e e sSer s SRy ¥ieh gy tumen 16
has l%reaﬁ‘i'q’ﬁﬁ‘&’ﬂ%%ﬁte%fac@?f%ﬁﬂﬁ?na@bﬁe@ﬁhy a dist ance bb,

beyond i nl et openihg 46 and outlet opening 50. It is
Cond.eamd @Iaﬁde[x:t]é}ﬁ fon™M 3% AbfeRed ﬂ?ﬁdsﬁ%})ﬁ}é'ﬁﬂd @ SbESHY step 218 formed
various len S. ncave sur ace aces fiIrst
therpWﬁtha Fist! sfepaiﬁaﬁ fofmesewith sefFumxexersicon266 Fantstep 216 and second
ced apart theref ncave surface, 2

stepEiRGE TR AR GiSPOSHR A FERAT GETRIon At o SrppRlated tht
ﬁrstogte?"ﬂl)ﬁ ard/Bf séco?lklbﬁél?rﬁl'fiainhy Hale Hieriife cOifi@ESshs] sQBR as, for

um ext ensi on is envisioned that first step
exampla phadanetcsecond step 214, or other portions of
concave surface 230 may be variously di sposed about

boaﬂirslgtep@m:amem?u?hﬁmﬂy, Qﬂliktémse hizd) belpahdogutiet p:}panmg 50 and inlet
end surface 254 o irs A exi ensi on

opeag b cSetnd Siapc s P ety palistancecse: b Yo faleg Gpening 46 and
ouﬂ%ﬁﬁi&ﬁ%?@oltt i€ chfteirpldiéd faf distafices’dOMd &Y ﬁﬂg Rxfehfl %nous lengths.

Concave surface 230 and first ar surface
Corsaveaufree 284 faces second planar surface 58 of septum extension 26, opposing first

planar surface 52, and is spaced apart therefrom. Concave 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 i8. Concavé surface 234 and second planar

13



10

15

20

25

30

define first cavity 56, simlar to that described

above. First cavity 56 is further bounded by a

proxi mal base 264. Proximal base 264 defines a

proxi mal inlet portion for first lumen 16 during

wi thdrawal of fluids. It is contenplated that suction
provided with first lunen 16 15 has a greater fluid
flow rate adjacent proxi mal base 264. Second wal l

surfaoet 5% sooperd@s 20 idefihe serond chvity 62 ssimplap i thah deseribed gheve. Second

P AT UG T -

witlSéRRetérl @o,afszrsxﬁﬁalwe‘ 266 Béfiids| &/ prdk ERASERL phich fBE BédoRT lumen 18
extension 26. It is contenplated that first step 216

during aithdravea of dluidse Jt 31@ntemplated thak pudsion previded with second lumen 18
conf i at Lons, . such as. f.or anpl e, planar, etc.
has Bi ?fgﬁ%%hgyga@f?&q@p&?gmpég2§§.di stance dd, beyond
outl et openi ng, 50 and . nl et ening 4 Second ste .
1 ik PN aiop AR AR CEEnSpR J3 47 fyPupStickly disposed
abo@PRBIAY c#RnaDA 26 QuEh Blat BRAMaGRy 36 -ank lsedchd ARty BR! 4¢ 8Pmmetrical.
that distances dd and ee may extend various | engths.

FirsCoandty 86 smrf stcend? 8avifyag2 bourd encqpivalent spaseftaciachigate finflow and
eptu tension. 26, opposing first 25 planar surface
ou@?c%ﬁﬁg?grggﬂ&nﬁ%” therefrom Concave surface 234
spapns acr.oss . approxi mately one-quarter..of the .
or e ghaton oF Gastos 30 alivaSarun v TG ke Btprsiple flgy betwaen
firsttq?r%%%ﬂgﬁdanﬁ rs@éﬂnﬁqgl%lgﬁnlg)gﬁﬁpﬁﬂaﬁ ‘Torzegt le, 'bﬁ)zc?gb\]'é@ aff@6hg to catheter

irst step and/ or second sftep , or other
10 1pay bé eveshat awanbpakersatiigblood wwndiyections aAs segring lumen 18 expels

di sposed about. baqd 2., Conc surface. 234 i un
blo| A FEimEPaiiando e gy T80 b e faroed oy of SeLORE funen 16.
TheS1bSD SloWis23dallyEdlicecied HRCET Aty B2 Ri3E5ecOR@ Wall &Rension 232. It is
erineter of concave surface 234 to facilitate fluid

envtjgiomﬁdtthaton:gh axiallyndir¢atedb hlood . flaw veashes sway apg bigod glegs disposed

BRI S 5 GRS HRuFE 35 omn 18 may

wasﬁ%ﬁfbﬁgartkwéitm}zleﬁx%.bi}satfauﬁchﬁrcaﬂl@wﬁde.d by a proximl
base 266. For exanple, if fluid flowis reversed wth

catihRt fimdi? 16 A5 PréViBdd BRtB%uéhbn U8 WilharavA fRIdAXroM the body vessel,
inlet portion for second |lunen 18 during w thdrawal

Theshctionudrdws blaod fiove Entreyasious ditectinas and oriemsationsdniodalet opening 46.

with second,.| unen 18 ha reater fluid.fl I .
Suclify fh BREOT AL Propfual basb Jo£ B Yxiosep Hiepied b b 3hction source
(not2BROWAL ONEIN@! flove XisE B &faceft Qo SyidREhHAll badel Y64 and therefore,
di sposed about septum extension 26 such that first

adveegeoysizedisprsed cuorianat 40ithg tioodaflewshempexpellad from cayity 62 of
ol 34, 394 ARG Fabind SR S 1 1
eaCIP isI ggrﬁgmplated 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.

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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10 The configuration of catheter 10 advant ageously
facilitates reversible flow between first [unmen 16
and second lunmen 18 such that, for exanple, blood
clots attaching to catheter 10 may be washed away by
alternating blood flow directions. As second |unmen 18
expels blood flow for introduction to the body
vessel, blood flow js forced out of second | une

266ThENY Slow 19 eRRates adiapent|t) RIPYiERAl descogeo gnd dhvpfoye eezivantageously
dlsé}ﬁéﬁ proxd ¢! blSéﬁm BE; g gaﬁ%d[ FromicaviRV56! A8 configuration

at “suc axaly I rect ed ow washé€s™ away any
mininges ravirotlatich detvesed lumepab® 8. cavity 62. It is
further envisioned that fluid flow exiting second
| unRéfedthghy FIGERES 1018, Ralottee | f@rmatsl @gibodithent of catheter 10 is
attached to catheter 10. First lunen 16 is provided

showyni imilae {q hat descrilpadboxey Firstiwall 22 neludsea Hstywalbesdension 328 that
ox 28 ) e AU 0P b1t B e 08 b Bfion 26. i

walpexiafision A2 defires aptomshvansurfies 330 QHat(fw&stsepmhﬁeﬂhm 26 Second

‘ roximty to a suction source (not shown). Fluid f
walf)

l o
A ipchides p sgeqndouall extensiom 33 ihat extendsistally, geyond second lumen 18
en IQJ
andtlf;' agg? Fxgart ggmlql RPpLAYEe s ? 6.5 Besnd wIP tEPEEEorIS 3;20 g%l‘g'les a concave

ng expe romcavity 6
surfacm®d# thStfa&'wﬁepmunéxtgmmm%)n m ni m zes recircul ation
between lunmens 16, 18. It is contenplated that bl ood

cl disst wall ettBesion Bdsshcfleabsparﬂr'swé.tqs 312liang o estond) stepeBl4 formed
25 cavity 56 of first |unen ¥ be washed away by
therpw{th A8 j2p grovatsdErnsiton. dirss é’tepé"rlzﬁ ormggatith mtum@xte@g@n 26 in an

of I
w6l A O3 U oL Pty i o
septohoerdedsia26a fthie snai\swyledb Ithexd diirst! stéps3 125arld/dnaa'ecbmd ttep314 may have
descri hed above. Second |upen 18 is provided with
altegaie; GOBHENEItGNS: AETLAS: FArFxagpie, BRIThEIChody vessel 30
and_i nto openi ng 50. Second wall extension 232 is
sy At PiEp éﬁz \mends distadly, @ fistaage apdeyand irde opgping 46 of first lumen

16 %?g%ﬁg?&geﬁ% t)f‘gectgﬁdrlrlgr gggls#@ﬁfé%)ﬁéﬁ gﬁ# &lsljaﬁ% a distance

bb, peyortidnletdpardend6 and patbetiopahinp39e Iﬂﬁﬁ:oamﬁaﬁlhted el rd@stance aa and
di sposed proximal to the blood flo

advant ageousl
bb gy %ﬁféﬂﬁaquéienﬁf@m%ﬁeyw@ce fﬂﬁ’ facefirst glanak susfece 52 of septum

tefkiBh Mg € ' ?@&@E&H &6
ox Relf er r?né“% 29&%%@54@8( anot her a t er n ee 330 spans across
appmtrnatclyemﬂe~q1.famcabﬁ é¢hee cirdiinfesence drtmd:y 12 brmial smbstamtiallya®0° arc as

exe R HeRe o e 3 ek RatRE Ry 575 gl second st
314 $BRer R of BoRA9E SELIARAID théykR &ﬁi% ?og&fhlﬁﬂlt B6dy 12.

First wall extension 328 defi nes concav urface

33QdndaVe LiAfES 386 HoURA %933 ﬁgnag'@nd SEHRAH354 of first wall extension
328. End surface 354 extends about the perimeter of concave surface 330 to facilitate 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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wal | 24 includes a second wall extension 332 that
extends distally beyond second |unen 18 and is spaced
apart from septum extension 26. Second wal |l extension
32 defines a concave 10 surface 334 that faces septum
extension 26. First wall extension 328 includes a
first step 312 and a second step 314 fornmed therewith

inan arcuate transitdon, Fir ste 2 is fornged
i PREBLA, S 617 B8luchs Gl T and Rrsefeniopiop 318 formed
thereWithtin 8h @Rcudfelraidflioh® FeRHste) SP6 RIFHrBEE with septum extension 26. First

circunferential |l y di sposed about septum extension 26.
step 316 andeseponrd sap 318 lam cifqumfercatially disposaddbaut sspmomektension 26. It

. hav 5 erngte confjguratjqQns, such
s ShBngheg Mo Bt teh 216 oo spind (i A4S Sl e altemate
conflg@atibsy such 43| fdraRa@pRaplaRgy&pd i nl et opening 46 of
first lunmen 16 and outlet opening 50 of second | unen
18.FiRecRpd 4di Nl g; el j hh, ,
b'eyénd i&gl elfd %ggﬁ?sng%gﬁaﬂgis%ﬁ g{dl’ gggonr{i{fngﬁtgegfb%fzgﬂpsso and inlet
opeging td4énpheroad stepadli¢dtralsalistally amdistarte aepeyonidanltit opening 46 and

outéf et o T e S SpRE e a6 e ey Sang arious lengths
CorsRacfifa00384 fAdes k&lona PlareP BEfie S%Lﬁffs@?lﬁneﬁg‘:&eﬁs‘i’&f‘§6, opposing first

across {agproxi_mﬂt el y "one-quarter of circuntere
plangf sygase’ $2. end ds sppeadaapdrakheyefomnar Eoneaveenrface 6384f spams across

ext ensi.on Lt is..envisioned . that first step.,
e B BB of e, ool SERREY 1205 2 pietapeah Do arc, e
extendtiCium sepfifnfeftensiOn Z8Y IR en@isicnea kiat 4irsR§E 91 @RAYS: second step
body 12. Concave surface 330 is bounded by "a pl anar
318 oy Ptads DPRHQRS 96 FoRTAVE PHtfRoedaf maseevrsiossly disposababoghtiody 12
surface 354 extends about the perineter of concave
sutdogeeve3gwfacs Bt iis iboandedt byial plankhoentd hsurfagl F60r of second wall

extehO% B3d> B WHe 3ot £AKos oo My busideel of Ehesve, syitace 334 to
facilitage! flaldsBéw RREbUEA WBond lunn LRV idohcefe 5isrfdddr334Chnd second planar
s

bounded by a proximal base 364. Proxinal base 364 ha
surfags 3§ eenperate éhfefing sacond cavity 6 fsimder to thet described abdwet Second

: j ' . [ i t hd l..0f . .
AR I e
withveatifetén 105 tproxinead bkée B6G has @i ejuefe édnﬁi&d:ﬁﬁbﬁ%nﬂadc@in.es a proximal

, ag)'?%ce t proximal base 364. 15 Second wall extension
Inletaportipp <py, geeong loment 1& duping withdraval offlwider Jif dp contemplated that

r | .
s EBcrd DRGSR MBS b A0S Pl Sy o s
366.316 and second step 318 are circunferentially disposed

about septum extension 26. It is contenplated that

fi Patt wilepx@idom 308 and s€wal dval &fensich B3 aldayfmetrically disposed

alternate 5 configurations, such as, for exanple,
aboud sepfym 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 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

16
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First step 316 extends distally, a distance dd, beyond
outl et opening 50 and inlet opening 46. Second step
318 extends distally a distance ee, beyond inl et
opening 46 and outlet opening 50. It is contenplated
that distances dd and ee may extend various | engths.
Concave surface 334 faces second pl anar surface 58 of

sept um ext ensi on 26, opposing first 10 planar surface!
332520t iy gavisioned thes guetparially Hpded &iroddien avashey away ang lood clots

« .AcrK - proxi mately one-quarter of the
dlSpg’iQ%{:]%d gpgﬁ%éty@. body 12 or a substantially 90 arc, as

© h IR Timeh JBS SRe R B Reih F vt g5 R080RR boay vessel.
TheROEGSPASWR blSRITIRY ErobtV R8s d38dionB ¥ind Bri¥hticisShid inlet opening 46.

di sposed about body 12. Concave surface 334 is bounded
Suctign & greatanadjacent poximddagsdbbdusstedtsriossn proximiy to a suction. source

ext ensi ono332. - End. surface 36 ends. ahout t
(mtp 3@‘?@ er Fﬁ’l’g c%‘m a\?eg%eﬁ?? a%di“%gﬁ)%{’ opl%?‘g@% #%sgt 2‘ %?'I %]lldd therefore,
advirteseotiElfodighosee GRoinlall 18 thd HloddofleaV Beifigl lekpeltedd Fbnnbavity 62 of
second planar surface 58 cooperate to define second

seconghipmpnd 8, Thisganfiguration minimyzasdeciralationobetween kigngps 16, 18.
cavity 62 is further bounded by a proxinal base 366. .
Forlt éxeonsemplated thatublgod coks,ias athereunsissiredrparticleas dispased adjacent

10, imal b 366 .h f.l j
caviiL SETS Tt B ) ) eV ePep Pty FEErea S AR Bfecton of
luméss P61 180 gUpbA bsleaaBbf Bloodl flemdirediion| Bloe@ Tlow i édpeHed from cavity

that suction provided with second |unmen 18 has a .
56 apdethe exiglly digectadoviopd flewanpdies awap bigqdelptsp siseilar 3g ghat described
abovd.r St wal | extension 328 and second wall extension 332

are symretrically di sposed about septum extension 26

<y Shebl b 77850 ko 3RS FSNAnBRUL N f Bt oy vesse
and RRaNGpeRihgesh!i Batdat waPafendién Bagiid bjametrical Wity felwall extension
outfl ow capability for each |lunmen. The configuration

328 pdind- thetedoner sinvlas do proximadease Pof.aviction iy preater adjpegns peoximal base

flaw between first. |upen 16.and,sec I
366 {idBbITE ek incalF oy phevBh iR and Rieti, Rvapgogoousty
dispediebfoxbhalofh fheMibdd flownbding egbélad fromt &ivithily Tassednfiguration
. blood flowis forced_out of second 30 |unen 18. The
mingpigesrerireplation deivgenjuraenseld: &8 out of cavity 62 past
second wal | extension 16 332. It is envisioned that .
s udh wal ibg| understacdcthatdvdyious dnddifications sy kesnade by the ergblodiments

. ¢l dj ' ity 62, .Fi | 6. 1S ...
discfisfl hersif vt HeoDE Bstielitn fFovtirial be ofiited b dlipitne. bur
mer¥I§S &L lexemphficationt 60 thedaiwus drAbetiflenty, f TBOYe/ gKilledSn the art will

directions_and orientations into inlet opening 46,
envision other modifications within the scope and spirit of the claims appended hereto.
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5 Suction is greater adjacent proxinmal base 364 due to
its, closer proximty to a suction, source (not
shown). Fluid flowis greater adjacent to proxinal
base 364 and therefore, adv&ntageously disposed
proxi mal to the blood flow being expelled fromcavity
Qﬁé&ﬁ&% second lunmen 18. This configuration mnimzes
ul ation between |lunens 16, 18. It is
contenpl ated_t hat bl ood clots, or other undesired
par thcl es™ AN EQMPESEcent 10 cavity 56 of first
lumen 16 may, be washed away hy reversing blood f|ow
i 1 GESlenERRAd b WERS Yigaving2 digtd gn é@%??ﬁ?XIE‘F‘PB‘}CL(S‘EF tubular
flow direction, blood flowis expelled frogmcavity. K 56
bodychavig afirshiymenggndersesandfumsa Wit ayseptumelisposed thTehstieen,
clots, simlar to that descri bed above. Second | unen
the subudarhodyiteduding erirstuval] Gat defings thedingtumen;and arseeppd wall
the body vessel 15 and into opening 50. Second wal
thatdefines Hie sseond lymepnarpertion &if the septum exfending Histatlydeypirhthe
328, and therefore, simlar to proximal base 364,
fisst bmamranddheysesané lumaetj;acent proxi mal base 366. Fluid
flowis greater adjacent to proximl base 366 and
t herelaen, thafivamaligedudesya finit wpl sxgngion thatektends dibtally
bl ood fl ow being expelled fromcavity 56. This
beyonflitpufiest homen aridnis spaved apart ftoouthatpodtivrbef the ecpthmyrgresfirst
16, 18. 20 It will be understood that various
wall dxfensiah idefiningeycdneaveoiefat o fache thoipociomsfithe septum, the
di scl osed herein. Therefore, the above description
sexbadihalliatlubitgamessndwdll astehsion thangxteids distalky Beyondshe second
exenplification of the various enbodi nents. Those
luddenl dn@ds bghckd @pat fromd the poridvioT it septutetheBebiohd a1l @diénsion
wWithin the scope and spirit of the clains appended

ddTRIiRS 8 codoave GurfidefabiRig the portioh REHRS sepRIMRthS Fifd andBecond wall
el ongat ed tubul ar body having a distal end and a

eRERN B av RIpbubsBA bR cal BOSHzRAYIRINA bbingSubsten®dy
and a second |unmen With a septum di sposed

RS YSBsad g g Al Ui ng 2 1115

h defi . 3 1 :

Lrr S IR ST R e gl s
GEER M PEic P ol R i M . Bty

cAiaRe snﬁ@%ﬁzé 3f ?;{r%:ffriéjw% Uetenib? Thd & R05dd 98 ShiehliSn.

sept um

3. A catheter comprising:
an elongated tubular body extending to a distal end thereof, the tubular body
having a first lumen and a second lumen with a septum disposed therebetween, the
tubular body including a first wall that defines the first lumen and a second wall that
defines the second lumen, a portion of the septum extending distally beyond a distal
end of the first lumen and a distal end of the second lumen;
wherein the first wall includes a first wall extension that extends distally

beyond the distal end of the first lumen and is spaced apart from the portion of
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10 wal | extension defining a concave surface facing
the portion of the septum the second wall including a
second wal |l extension that extends distally beyond the
second |unen and is spaced apart fromthe portion of
the septum the second wall 1&tension defining a
concave surface facing the portion of the septum the
theiseptuma ti Smwtwald extzhion defiring iacoacdva\suriges fdosighe pattion
i dentical configurations and being substantially 15
oSthaweptningahd y di sposed about the portion of the
septum 2. A catheter as recited in claim1l1, wherein
t he wherkinathe Girst Wil exegislom incled¢seplapdrand sushed theefrms a
each of the planar surfaces facing a respective one of
béliRlarycabvaaie utivensfacd of the firstneill wetbhsi®x tenplansr eidburface
the second wall extension. 3. A catheter conprising:

b&fg dAikpebednd %hféﬁ%ﬁlubb'ﬂléﬁtatmmﬂaﬁ% a4 phgat surfice bsihdlpogtiéh of
thereof, the tubular body having a first lunen and a

theQEepth IhHNTBesth Bota5 8 BB S RORAY wallekehalopgen, the
tubul ar body including a first wall that defines the

firsf | ungRaaRetkras 58&1%% Whiith 1t BAereifl e Eeﬁaﬂmfecaﬁ& ol

| unen, a portion of the septum extending distally

eﬁ@ﬂs‘?&% AcHifdidde a Qﬂarcéfndt g?a{:/\%ﬁﬁi erfﬁgFa.'Bo?Hga:? aﬂb\ﬁttﬁlespectlve

t he second umen; erein th
gdistally
Rt e Bpdvslithoct? e N spaced
apart fro t f t '
vvgl I 5 ‘ext enms%%ﬁet%o% ﬂe&?ecpm &%ﬁlc%\sghezgl?lftg%l#gﬁ?%dg&ﬁﬁaec ¢ of
r t i X ]
B 41BF Grten ﬁﬁcoogﬁ%fﬂ%%ﬁ%wréﬁﬁdﬁaﬁeégia{l ﬁé?ﬁlerv%tauon
ounda about e ncave face,of the firs
SR aﬂ%fﬁ&f%? COtRe BTG EB0gh il For e 6 tiBve qurface
F %, %ag ? atlon re ative to a planar surface of
131:4 ﬁ%? § ofFt 8% éeg FHEPSP R es the concave
surface of the first . xtenpsions. 4. A catheter
Cecited i f At 2, reﬁ\#@ﬂé‘i aip b wherein the, gongaxs, ﬁwfm gt the
exte S|ons each i ncl ude a, pl anar end surface %
g el extensinindatines g dist C&VFE%H’(‘? cpBCavsrigee phibe second wall
concave surfaces of the first and second wal
exiepes defres aiggcond gavetys the figst cavity ard the gesondcryitybaing
wherein the planar end surface of each of the first
sehitpnsie By aymygetnically popidioned abant thespsutier ofitheF8pWAYUl ar
orientation relative to a planar surface of the

portion of the septumthat faces the concave surface
7. A catheter comprising:

an elongated tubular body extending to a distal end thereof, the tubular body
having a first lumen and a second lumen with a septum disposed therebetween, the
tubular body including a first wall that defines the first lumen and a second wall that
defines the second lumen, a portion of the septum extending distally beyond a distal
end of the first lumen and a distal end of the second lumen;

wherein the first wall includes a first wall extension that extends distally

beyond the distal end of the first lumen and is spaced apart from the portion of
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of each of the first and the second wall extensions.
6. A catheter as recited in claim1l1, wherein the
concave surface of the 15 first wall extension
defines a first cavity and the concave surface of the
second wal |l extension defi s a second cavity, the
first cavity and the second cavity being
thesbpttiem theafitst/walf extensios defiging asiontarasurfabofacingtbe portion
portion of the septum 7. A catheter conprising: 20 an
ofthengatuex t ubul ar body extending to a distal end
t hereof, the tubular body having a first lunen and a
secowlerkinnha ssdchh vallsiapiudes dscspnd edll tehensibe thue ententdddistally
tubul ar body including a first wall that defines the
béyondithd s8xend aiflerparfieic @pstedabhrt fivai theqwktitiest the sesteng ek
l umen, a portion of the septumextending distally

scROMO M 1%extbrsionl defidity Héorchee &iirft fhdi fhe?ﬁﬂki@l of Sleabptum;
end of the second | unen; 25 wherein the first wall

I ncl WRESInALE st twalbdxdterRiongRElu@ds 4 ARt stey eLRASng aFirsd divtance
beyond the distal end of the first lunen and I's spaced

begAdtthé HRT L& BRI 4 éééﬁn@ﬁteﬁ thehc'ﬁﬁg 2AQBEIHY dibthsee Befydhd the first
wal | extension defining a concave surface facing'the

lLﬁ&‘Pernlt, LA the%%c&ﬂ@v%?%t:éﬁgioﬂ‘ﬁﬁ[ﬁeg atﬂ}ﬁ SEFERELMNBS b first distance

I ncludes a secon extension that "extends distally
BRI keapnd RERGE aid TR0 b SRRBARC RO gfollfh biond the

S&%?mlﬂ&a concave surface facing the portion of the
septunm  “wherein the first wall extension includes a

fi . AL g .
Firob T ons e 0iRah Eplim e, SRGR P RR Heaf diension
. di b the first | th d |
g 8B At i ot B s B BT L e
OOy EoR R BE5RRE AT B B BB e secone
A catheter as recited in claim®6, wherein

| yren, 8

W@ﬂ&#qﬂﬁw- wal | extension includes a base that defines
an inlet opening of the first cavity, the base being

di sposed HrCaFLFACOMBTIFNG: d f| ow bei ng expel | ed from

the second cavity of the second wall extension. 15 9,

A c a%rh%lpasat%w&rlrag pady extpnding iy distel tinsnd havipg gypeptum that
extending to a distal tip and having a septumthat
separates a first lumen and a second lumen thereof, the tubular body including a first

wall that defines the first lumen and a second wall that defines the second lumen;
the septum having a seplum extension disposed adjacent the distal tip and
extending distally beyond the first lumen and the second 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 and the second wall
includes a second wall extension that extends distally beyond the second lumen and is
spaced apart from the septum extension, the first and second wall extensions having

substantially identical configurations and being substantially 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
the first lunmen and a second wall that defines the
second | umen; the septum having a sepl um extension
di sposed adj acent the distal2ltip and 20 extending
distally beyond the first lunen and the second | unen;
wherHi.n t Aeathetes tis vaekted imdhingd® swherbinrthe fivetlahd sedoed svadin
that extends distally beyond the first lumen and is
edpaiat capkldéfiig Poorichee seficy thae fices tHeawepandertthesiag clonfirst
wal | includes a second wall extension that extends
wilil ek fenbiyn Y efdsecbed G0 @ReknkiviRactRNd]uding & pRasderainmiface that
fromthe septumextension, the first and second wal

foRitls QsouRBSry YL igs epdetils bamdava kinfadedent i cal
configurations and being substantially symetrically

di sppsed Aahgiéter b Gech@@ iy BlafiX VERRERM thé Kirstldhd sbeond wall
catheter as recited in claim 9, wherein the first and

eXERABEs YRh 'deﬁﬁé ERSAQRS sBFEdL tHA bR the géﬁm\e%tewfohaﬂﬁ

that faces e septum extension, the first wal

c&m@me% th ﬁxfﬁ,t %Sﬁ%ﬁ %hefﬁiﬁhgﬁ%r&rb @ﬁgﬁn%ﬂ{é'c%ﬂbm

a pl anar en SU ace t orns bOUﬂ ar out Its

surfatl %g'g{ e/dech gx \Aﬁﬁﬁﬁgﬁn@ﬁja]sfec&lcf@atvhg’t fhe fist dcav1t?! and the

recit In C erelrn I rst and secon

s?cﬁahg Q%f 168 bl Qubds‘?idtirzlﬁy RyfldeieaF abotlt tr??c &ggﬁg‘% { fIEBH.

um extensl concave sur

concbe. AGHMEEL % ?wf%@flé Sl WPiFfiﬂ e B Sl
A SR It Bfnn Bl %Xf'g%éﬁgf‘ﬁ ¢ A i e fust base
Etd.i‘a?fﬁé SREHEH i s fowBetigavpelod Bl B co<ohd hringofhe

ase that i nes i.nl et openi of the
S%cav t"VR I gxtensiqnrand t[asg%con mﬁexms&%s@al” 8%& F‘??deiase that
fluid flow being expelled fromithe second caV|
defies agdplsh aPSHRE Obthe SR Fasity ﬁ@cgeé g?&f Reins 1sposed
extensi on i ncludes a second base that., defines an
proxiraal tgfhwd Agwdreingexpsted Famdhs firss cayibpokibe saepndaeal
bei ng di sposed 15 proximal to fluid flow being
extepepied fromthe first cavity of the second wall
ext ensi on.



