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TRI PLE LUMEN CATHETER W TH OCCLUSI ON RESI STANT TI P
RELATED APPLI CATI ON | NFORVATI ON Thi s pat ent
wappbiocadt on clains the benefit and is a PCT/US2005/021972
continuation-in-part of U S. Patent Application No.
10/ 873,094, filed on June 21, 2004, which is a
conpRIPEL! PUMENRCATHHTER WITHIGCCIARION RESISTANT TIP
10/®0Z,897, 1ited on June 24, 2003, which 1S a
contlnuatlon i n-part_of PCT I nternati onal Application
THON TN (AMrch 28, 2003
afeﬂgapgggﬁcp%' ctlaelgns%leaﬁe%%ﬁ{)«fu%dafg%acl %9nuatt1g8-1§ ?Jtaf‘t 0P U.S. Patent

el ng 1 ncorporate

Aplﬁlﬁfaﬁbﬁime 10/8#@6@@&1&@0& Juﬂ'ei‘Zh TIIOO@J wihce igla &'ds‘rﬁmlameﬁﬁﬂlt-part of U.S.
di scl osure rel at es gener to nedi cal catheter

Patey fxprdicatdon Ned 1P %rﬁlect o sl\mey%l 2093 niyhich ds @ cppfipgigtion-in-part
e Y 0 .
of %?;Ih%%%é%i%}{ L] o%t . P??ﬂ%ﬁ@tﬁo BV SbE &%%H&h B8, 2003
desigﬁ@mﬁg dat Galted Stassseoft Alhnehaa, ,thé Ieﬁurebd:cmtermsd bf ahchdeaing éxscorporated
for adm nistration of fluids (wthdrawal,
her¢in by geigECEN, etc.) within cavities, ducts, vessels,
etc. of a body. These catheter devices may be enpl oyed

BAEQ{GB%N‘DS’”&‘“ on of fluids that includes the

us i ntroduction and withdrawal of fluid for

appiicat&gaﬁuéﬁigﬂ&s, surgery, treatnent, diagnosis,

| ar henodi al ysi s application bl ood

Qod v el for.trea n

o ¢ BB B8 SRR o ool AR Pl and more
partiEfliPEteCL R unthQathifer Rh ARG a\cathel)r tip adtippdientsR¥Rision during

cat het er devices have been enpl oyed for si mul t aneous
usewi t hdrawal and introduction of fluid with a body.

These devices may utilize nultiple |unmens, such as

dual. | unBescriptiontafithe Rolated Acf | i t at e bi - di recti onal

fluid fl ow whereby one |unmen perfornms w thdrawal of

bl ossinahkdotvhecadichses ateutubnlai,nflexible aasdita]l ekl ds Bbroadmindstration of

the vessel. . During an exenpl ary. henodi al ysjs
fluigs Fual, trodnetos el Jribhn attinsy hets Serslserte cof & hady

a body and blood is withdrawn through an arter; al

| unEhesefcathigier dgvises mpy bempleyedoer pdmanigipitionapltfigs that includes

the %?Min%hxss lnﬁrolﬂﬂetﬁon\/\@ljld: Qi ?%% il 6! gﬁﬁﬁ:au{)&es hoa%d surgery,

excess wa
treatment, d1agnos1s, etc. In one particular hemodialysis application, blood is withdrawn

from a blood vessel for treatment by an artificial kidney device and the treated blood is

introduced back into the blood vessel.

Various known catheter devices have been employed for simultaneous withdrawal
and introduction of fluid with a body. These devices may utilize multiple lumens, such as
dual lumen catheters that facilitate bi-directional fluid flow whereby one lumen performs
withdrawal of blood and the other lumen introduces treated blood to the vessel. During an
exemplary hemodialysis procedure, a multiple lumen catheter is inserted into 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.
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The dial yzed blood is returned to the patient through
a venous lunen of the catheter. Typically, the venous
wo 2008003192 separated fromthe arterial |unen byPenmusIng021972
catheter wall, called a septum In addition, catheters
can have a third lunmen used, for exanple, in
Tyf&M iRl Wabss ihRali8Harfbd B8k 88 bftefiflalimes BY dhbnner catheter wall,
I nfdsion of medication, blood sanpling and/or pressure
calladbaseptement in a vessel to control the infusion rate
of intravenous fluids. Such catheters including at
| edsatadditiome chtherns cdmbave & dhied dumer tisade dors example, in hemodialysis

henodi al ysis and other farns_.of fluid adm nistratio
treaffuon ¥ crationid . thatieawry fpaRR ot Sledieofighoblpat jempling andlor pressure
mea%pl% VEea R¥sePRo EGHMESE RYusitORsd baRIavERRS TREAAT SR catheters

0 ood flow whereby the dialyzed blood exiting the
including us ldastrtbreeilemeis facilikage sigtultameds hempdielyaistapdiogier forms of fluid

l.unen. ToﬁgyerCﬁne this drawback sone cat heter devices
adnipisuafign ESGRERi ngs of the |unens such that the

openi ng of the yenqus | unen is disposed distally, X
beybifd “lifdensyen r?g%@fn@wéysasr PEYGEQYIe) Hign be Tigduesd by undesirable

recigcgﬁdil'lﬁ)h%f b?(?ogi 65 wHIDMGMRE diaf)zE@ bﬁ)‘éﬁfeﬁftin%rtﬁg\/é’rﬁfuk PMen is directly

tiona rawbacks. "For eXanple, blood clots can
returmadnoatip acterisl lnmenr Tnovdreonoptns dgwhkclb etthe Icatiretes davides stagger

at l.ocatjions betwee openi.ngs.of the |unens. .. )
the Rheigs CLiPRIBEEE TRACTAG)S BruE ofths \BSnHmds dispaspd distally
beybh®WeWpkRink 0P thel #ferial ddehi cul ar | umen, is

recirculatron if the flow direction is reversed.

Fur F QA | -
; heTHé@é catBEL a%esmcw}eﬁ %ﬁotsﬁffélui?&n v'gﬂﬁﬁk &ﬁﬁmrﬁﬁgé\l\%%acks. For

prior art aw portions of a body vesse
exatipi, blood cldiesa fhravddfeckst to an oulilearpeamgaddothslumens gud 4t locations

in flow occlusion Therefore, .it uld be desirable t .
ber YR tip AR QI GALAAE nQBOTIEH DA HEKBRY i op o o dedicated
flov direWidd f& Flabtidif hubERDN i AlchBhiBfion HEHEAFIBE @irection is reversed.

catheter tip that prevents occlusion during use to

Furfhenishiticn intradedsdithrougle dunénopeningswf thet prigy drgmpge draw portions of a
desi r abl i f .su a catheter included congcave.surfaces. .
body R B e it ReRFRVPENS brr PR s EER G GHOA P Sotusion.

undesi rabl e recjrcul ati

.. Th t het ef. |
£ achiereiare f woEkdASiEPlE o BYEwEat e disad st and drawbacks of
the gﬁgh% ith 4 Inut@t s Mtﬂé@érﬁn@lﬁ&fn@fhbéa%hétér i @haf Aleb&ite beclusion

I'ts constituent parts are easily and efficiently
durimgrust do tfacibthtandotstruetod Ifhad SowhvARYWadd deddasihlle isuch a catheter

. ltiple lumen catheter . is provided including a .

incllle, 60hsP s PR ety Sl B Rl fisln apd undesicabte

recit@@dtlont atThe Unesdrr thal abdsd Fadildate! Rverkiblo ¥IRMC BBFVetR Gumens of the
di sadvant ages and drawbacks of the prior art.

catléasi dawpyld bedughly desirabda dithe epthaiereanddisreoagiéuent parts are easily and

efficiently manufactured and assembled.
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surfaces adjacent the catheter tip to prevent
occl usion and undesirable recirculation. The catheter
worayeabae2 facilitate reversible fl ow between | poENS200$/021972
the catheter. Mst desirably, the catheter is easily
and efficiently manufactured and assenbl ed. The
SUNMMARY disclosure resolves rel ated di sadvant ages and
—drawbacks experienced in the art. The present
di SRE&?&KB?WP LOoYLRRTe LA _QatﬁEt@P fis Bﬂivﬂﬂﬁl in@1ud]g! h@a&eher tip that
| umen diafysis catheter wwth a tip configuration suc
prevduat octlesidn sdwingenss tof faciate mebstrictedrifluad dlawm to overcome the

s PR R 5PVPHES e Bt oDEHENG ATRD § RGP s concave
surfO8 ddiRBnPURMGAMHERS GRIGL0Ent cbBRisroR'oalBledTId REIUdBtion. The

dehdl es. us, the catheter tip configuration of the
cathpitergeay alsh feilidate reventdbladiongestwsenylumeds obthetdatheter. Most desirably,

potential for poskt.iqnal occlusi.on.. The .desi of the..
the SRRE i ae11) R AP 8N, maB AR anpg G g rosent discosure
rescivétadRtdd ddadiRRages 368 dravtlabkd pbiitiitel Retheakent i al for
the catheter to adhere to the vessel wall when suction
i's ARPhigtht Jib@oSY¥OREViINER anfRkheher _tHilh%%, deu@ibl@/ [§Ren dialysis
advant ageously facilitates the capability of
cathigterdwite ot tipnednfighration f dushy thatr theadistal @ndmn o6fthe Hemens terminate in

cat heter. . The, symmetrical configuration.of the
YRt el LY s LA HRL apanea g Tt Miienscate i ghe same
longitddal pEdiiad alobse? datheferf TAWCAhEBEMBP hclidéGeRslesf OF

exanpl e, inflow outflow etc. This configuration

re s ar 4 3

£ PHAS( a0V Lo By RIS gy st
the patehtigwol positions edclusiono el degignmf theicdtheter tipmelpsue daep the tip

for inflaow a Lpflow Lupen used, for, outflow . Thus,
s leorn B SV o ich SEndtReo 8peStidpCie pite to adhere to
the $@REIUMRAIMRHerDSuCYBE heghpivgy by al ternating and/or

reversing flow directions with consecutive dialysis.

't TR sﬁﬁrﬁé&{l?eg%taﬁfétetr E@tdets ﬁ.a?gtcﬁﬁgﬁﬁﬁééagslgr}géiﬁfates.tla% capability of

revers w may pr oVi y a soufce outsi
bi-difeetidrad flunk flow dor edchdtmen ofi the cathetdrorThexgmpherica configuration of

di al ysi s machi ne, .et¢. connect t.hereto. |l n .one
the 5afBeteE P BSOSO TR L 1o BUIRE G pHighiay fpmen o a fow
dirc@660 HaN e 19k bkurnkple, RFLRC bR, @fc. t 18is Ro8BARtion results in similar
di scl osure. The catheter includes an el ongated tubul ar

recifydptionsn eitletir wireetdornoighe bloiod dlow ¢imizave bfmenTised fertinflaw and outflow

rungB el Syblobn v PERwneR SERI0 ingiRE Prfhfjo tumen used for

outfl®ie). Utiags, Blobdrctdts WRhdhetl hathedehiot@sinchrlidgd thetseptuffeMai e washed
a second wal |l that defines the second |unmen. A portion )
awayf by rpdteating randiar eistersingdflew adirsptipay oyith cosepytivg dialysis. It is

con{emﬁe@%tttlﬂg eﬁ@ﬁ%ﬁggléﬁﬁ%rﬂ'reyagibw b3k }Qﬁgrl bd Bﬁlvlilcﬁje%sby?l a source

outside the body of the catheter such as, for example, a dialysis machine, etc. connected

thereto.
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first wall extension that extends distally beyond the
first lunmen and is spaced apart fromthe portion of

wo b@emexpum The first wall extension defi nes BCT/URMAYE21972
surface facing the portion of the septum The portion
of the septum may define a planar surface that faces

t hanComse puRicalak f afioddhetthe tathétbr W lgroBASE NRI SbordeBe with the
first wall extension may include a planar end surface

principgs 0 thes peeseudiselesurabolite eabeten rndudes sy ﬁhmeatgd tabidar body
exte élld{sn% tovglahlstia?xﬁf H1Sélreo T-fx@etulpdlmdgﬁﬁ]d S@ﬁs{ \Pénqn anQi gecond lumen

ar orren

witlph segimsdispareé tlﬁh‘reﬁdﬂx@eemo r TheotubQfar UobﬂY sedidesnat fh@t wataB& defines
t he concave surface of the first wall extension.

the first dymen pdp pecandevalbthgh éeﬁwﬁh@ pROPDE é@n%n s@aurtomaf the septum
exteﬁgﬁl%ncﬁktgg‘y Bgﬁ}ndecﬁé PSudls bAd ke %eéﬁgcpo . on o Cﬁﬁg wall includes a

n ana I s space apart romt
ﬁrss\ezpit extensidrethaeeoeds widtdilyebdyend thenfirdefunrasind icgaced gpart from the

e facin portion of e septum The port.ion

porigt ¢fiGe S gf#ﬁgﬁﬂévc’rlf@t%psmna ines P pyrgicertaging the portion
of & g%lpcave surface of the second wall extension. The
secg wal | extension may include a planar end surface

th althe &J%m% & tﬁ? yeﬁ)%% Xna%p_r(ﬁe%e tag)?an%f’ Q&rg;lvg tl’?a# %c%g h OJOBEQ% surface

secon sion nar end surtace can
of tht fipposedl aitersionarThe furst Wall&lxt@tsioﬁnnzt}einatudva plendt end surface that

| anar surface of the port f the septumthat faces
forrk oAy el 15 congre e S b e Tt Malxeemsican. Thiglanar cnd
urf&&n&fi\vl?e &i Js@t"f &t & aﬁér?{ga ridrleftatiVR Irélat?%%t f?lgﬂ?{'@l}[fag@ bt 1€ portion

first ca |ty and concave sur cond
of thmdeptlmxtlmhfalcmhnaynqaeé suréaca of dedivdt wall exttynsidthe fir st
cavity and the second cavity are symetrical. The
f i rAslterndlvielye ¥iecsesorahwalh tholhiies asecond wall éxt&)@ﬁc&%bﬁéktéfﬁlﬁ distally
ymetrically gl spose aboﬁg the portion of th

beygréb%ﬁﬁ?wndelumev gpd japnac m thaportion fdhe ﬁthPmstThe second
wallsé Shsfott &‘éfgl'eglg c%nédv%%hrfgéesfa@ﬁ%ech@ Eéﬁgﬁg dilifee £d g’flgrﬁ rtion of
eyon

a second step extending a~sec i stanc
the sdpdaurhlmast défuweenplaﬁmeswﬁce theht fadek theex t@rave sun&my: dfrthda set@nd wall

t a first tan e be
ext<GeBing 1% FERA 1L TR o e AT FdoRhes that forms a

bouﬁ“’da‘i’& P& theyondvd BRLRRGTNRL LdeaRa Wallrbx?é?lsfélnt efl‘[égﬁl@nar eng surface
embodi ment, the septum has a septum extension di spose

can & jdaspesad atoneangiutar arienfagonfelatine toae hlanar suafade of thermpgtion of the
th d
septpinaf fri Y ROV toks Shane SR P BefBna e 11 ¢

lu nandissace rt fromthe sept um_ext ensi on.
The Bfi 82Xkt a@?(t"gﬁléﬁlro gﬁ“ Jell REEnsion: Biay Ardng i fiEt gavity and the

con(faQE 'sﬁﬁaéeh(ﬁ" A6 BEJOHY SRS R dn thiNP ASEBECNELBRY baBXt eﬂ?éﬁrst cavity

distally beyond the second | unmen and is spaced apart
and fthoseednd cavity are symmetrical. The first wall extension and the second wall

extension may be symmetrically disposed about the portion of the septum. The first wall
extension may include a first step extending a first distance beyond the first lumen and a
second step extending a second distance beyond the first lumen. The second wall extension
may include a first step extending a first distance beyond the second lumen and a second

step extending a second distance beyond the second lumen.

In an alternate embodiment, the septum has a septum extension disposed adjacent to

a distal tip of the catheter and extends distally beyond the first lumen and the second lumen.
4
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septum ext ensi on. The second wal |l extension defines a

concave surface facing the septumextension. In
w@ar@bloax19al t er nat e enbodi ment, the septum ext ePST/0R82005/021972

defines a first planar surface and an opposi ng second

planar surface. The first wall includes a first wall
TheSsERa11 R tdnlad lgisgitty et ondl iRt @dst MunR@YHACis sPRoehiiapdie MR septum
and the second lurren” The first wall is spaced apart

extensiom tThe frspwathestensing idefines Bheoneivessurfgad facing trasepinm extension.

defines concav rface [facing the first .pl anar
ThegopiE Bl SRR BB bR BF shomiBimich Bl 8 sBGY apart from the
sepiRirp8aenefitl Thé faofd Halltdxeenkiohdefingd 4 cExda®O SirBite fAdlBg the septum

pl anar end surface of the first wall extension is
extggs®wpBosed at an angul ar orientation relative to the

first planar surface of the septum extension. The

sedordothst hlté¢rnate edbodinedsbe sepiiath [extension siefinest éhfitst planar surface

ext ends. di stally beyo the fi.rst lunmen .and e cond.
and i oS S Mt rines, T BES b PE RO i L R gion that
extedb €818 beydhEHREMHmeRhhd fetsefsidatn@de§ MRE Fird vdINS 8¥Red apart
surface facing the second planar surface of the septum

frore the: prpiten cxrpSion. pihenidistiwel exteprian dlefivpria somdaye sudice facing the
ﬁrst{ gnei%es%%g %He sgﬁlﬁﬁpg)%tg&ion-rggil Blb%ﬂﬁéecgw gﬁ)llle{an%g %ﬁ% ?&rface of the

€ second wa ensiton s spose

firstowhi reikadinkion. 'Eleaplana® dnd dubfics of chedfigt andlr exdersiodC® didposed at an
the septum extension. In another alt{ernate enbodi nent,

angylge otgatiRRerekaibvede dhaofirst planar yugiecaf thesgpapsexension. The second
Walfjﬁlfcllﬂlg§ a%f%dr{ds\%/al‘f @Xfeﬁéi%ﬁpgt reﬂ%n&soﬁ]igﬁﬁg b%g&{(ﬁ&lg ﬁ])rE]t ﬁlﬁl%n and the
wa erin cavl ty. e

secon ext ensi on €s a secon
secdndr minewal Theesdcond wall is nphasdepan ffom she bggemtdrédinsion. The second
n.inlet opening of _the first [

efines avity. The
Walf Priepsign, defines 3eQiE¥e qUlsesderias t{i% S?qoaﬁcp\{masvw@f%@f the septum

exte@RRah8ds bRl B S50 @nfz A% Ffihd HRoSEGAN féxiéaabibn. The planar

extension. The sécond wall extension may include a

end sedasedoithe eedohd watlefxiansion andispdset abae angvdprafrientadion relative to the
secqond cavity...The second base is di sposed proximl to

seoqe lgnay FERPSsEITARs SRR PRI Pom the f1rst cavity of the
second I extensign. The first base and/or, t

I e )
secBridho §@hﬁﬁ’5§t°n% Ogﬂl_eﬂii’ ¢ f’%n(@éfﬁfsfl Va1 8}? qu,t' wall extension
deﬁg&?i Aes c@&if;ﬁ&ﬂ@%@ cEhd9d %ﬁ@ige’ofttﬁ@sefcbﬁéﬁvaﬂ@k{enhipﬁ lJUB8S a second

Irst wa extension that extends In a spira

cavity nThefirshwiatl rexfension tidudes adirst hasethatdafines as pdetaxgpenipgrof the first

fromt orti.on. of the se The second wa
cavitc s BEERGNRIE BTG FORU Y RN g el iRd ot the second
cavisPbf e seOdHd WAl Bktbior. I P §da6nd KA RetenbiBE A Hclude a second base
that\igaced apart fromthe portion of the septum The first

fineseatt it iopening f theseeand cavity.ambe senend agefia disppsedtproximal to
ﬂuic.fi %Bgvsbe&fngbgijp%ﬂ% %o%b&%tﬁrgthc%vity of the second wall extension. The first base

and/or the second base may have an arcuate configuration.

In another alternate embodiment, the first wall includes a first wall extension that
extends in a spiral configuration from the first lumen and is spaced apart from the portion of
the septum. The second wall may include a second wall extension that extends in a spiral
configuration from the second lumen and is spaced apart from the portion of the septum.
The first wall extension may include a planar end surface that forms a boundary about the

first wall extension and defines the spiral configuration of the first wall extension. The
5
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first wall extension and defines the spiral
configuration of the first wall extension. Thesecond
wowrlok/oeabensi on may i nclude a planar end surf aP€T/URBN5/021972
forms a boundary about the second wall extension and
defines the spiral configuration of the second wal
i io HhRleNAbBnS BROGEREE thdt B8R Wodkdary about th
Sec@gfdglgﬁaeg&gﬂt ﬂilﬁé}’ I Lfrrer?. f%ﬁlé third I umen may be | ocaatr}(,eéll out e
secambwalhbxtgnsidromyl defines fictsputalahfigentien ofithe seehdiwed] extension.
body, and may extend beyond the first and second wal
extiangi siegndta\ehibgdipint athe caflarchodythasresthirHemiehi rkhe third lumen
| umen may have.a circul ar,. cr.oss secti on djt
may b dpsased aeAiHba awg@nio&ﬁmla@l S offflis pop gnd may extend
beyod B frsCiiEEdcBhd WAV Iehk E%ng)é?i?alfdoﬁﬁémﬁﬁ&?sr. PR third lumen
and a second outer wall, wth the third | unen
mayp bpar atechlir ooss deetidn rsd ith intenordefinbé by iansinnuelat ewrface. The third
wal I, and separated.fromthe second | unmen t he . .
g ST QG HATEC S SR TG 4 TRGRS RPERelhgyith he third
lurﬂéﬁéeﬁ)cf?é’t@&i flogD B TisSRnRY ¥ thé Fisd ofiter Watiea®! sdpafit&PRéMThe second
a

nd its second outer wall bound al ong the | ength of )
lumehdytthe secondrmaiterbyalh The thind lymen sdirsbsutehwall epayubaunddengthwise

by S FRES LR i oS SEPha KPR RghE B e ore i
lurfeA Bl ia0iEGHd @ifabélofdhk eépttilie di stal ends of the | umens
term nate in symmetrical angled relationships. The

di s @lge¥@ivkd SHbesSthe 'b?es?flt IREntidHTBAS pRYvRieAh rill@pRaATRen dialysis

| ongi tudi nal position along the catheter. The catheter )
cathreer with| aidip sonfiguodtion. inAwbmhdihegdigtal tehds oftthetlameny germinate in

syrg g e o IR T RS o 1Rh B R ] & the same

longiald¥al pesilies Eloh? hd dalth AR ThE caietehmas ity didedbleshe
vessel, elimnating the potential for the catheter to

adh i X HPLdnfiRBRA0S e drlbebsi R RRIuc8the IpBtential f
add‘fSi %‘S’Sﬁ@g@'ﬂg’eﬁ%ﬂ }%ﬁ%ln 1\gglt%hgter tn?%yedes?gnu _ e ptential for
posittbnahbededws | Thedevigned théeatbetpmtip Ihelps tofkeep the tip away from the

ot 5 VLR bl b R RO e 0t vsse wan
wh&RdREbE (s @pge@.ver conmes the di sadvantages of dedicating
a particular lumen to a flow direction, such as, for
exapplgditibh! kitsy Rl QW caftfeber P GestdN faliGMiALRYy provides the
results in siml Zr recirculation in elther direction
capabilitshef bi-divectionelwfluithflew fot each binains ofithteacdtheter o Thiyesymmetrical

at heter,. i nclyding.the septu be wash b .
con B A P iR B OB e UNEGEEE O e g L paticulr
TurdeRGh USTIOR difecBort, bl ab, URE BxAhpleWm o, ouifffowsi e This configuration
fluids while the other two lunens are in use. BRIEF
resESORbiPTlaOedruibtBn DRAIRIGE Irection of the blood flow. Thus, blood clots

attached to the catheter, including the septum, may be washed away by alternating flow

directions with consecutive dialysis. Inclusion of a third lumen allows for infusion of fluids

while the other two lumens are in use.

BRIEF DESCRIPTION OF THE DRAWINGS

The objects and features of the present disclosure, which are believed to be novel,

are set forth with particularity in the appended claims. The present disclosure, both as to its

6
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The objects and features of the present disclosure,

which are believed to be novel, are set forth with
w@arbioeabarity in the appended clai ns. The pr eB€RnUS2005/021972

di scl osure, both as to itsorgani zati on and manner of

operation, together with further objectives and

orgélﬂ?’é%ﬁhaaﬂﬁ ?ncﬁnﬁayoﬂﬁqepﬁﬁ)h, %E%Eﬁ@vﬁﬂ Gur¥er LB RRGRd AvATISes, may
fo a h the

[ ow ng description, t en in connection wt

be st ungeasiyod by defareneg)to, thefolewingatestriftionoteker irCommettigrs with the
a ger er)e%t ive view %f hél)r gat heter in accordance with
accompanyine dragings, asset 4L BelWnt  di scl osure, showing a
se in_phantom FIGURE 2 is side view of a djstal .
engélgﬁhﬂﬂé 8 SUNRTERIHUR ﬁqt%ﬁenﬂwﬁd@mwghitée griciples of
the {afeeéﬁt ddcRYRS %ﬁo%n akGat:S"n PRaNemi N FI GURE 1, FI GURE 4

s an enlargéd side view of the distal end of the

cat h L0 ) SPREGd ?ﬂﬁ%E«c ' )

Si d}g%f/[ﬁ{e%v%?g\%ﬁé g}e? er nat g:t%le%!@ooi nen%hég% S@Eggg#ggg enld

of het er shown . i,n FIL.GJRE 1: FEI is an

o BT IEE naFe Flnt W Re et i AR 4 o

e ' t of the catheter  sho in.FIGURE 1:. FIGURE 7 )

“UHNUR 4 Soet BrlERinsias vt obitng Ja g of thq,geihcier thown in
FIGEaiet er shown in FIGURE 6; FIGURE 8 is an enlarged

al terhate perspective view of the catheter shown in

Fl 8%1@3 E 1S .enl ar e .
pe?gpect i \%g \%J g&vlag%edfs fie ca hogtagﬁdﬂgﬂigaemgnﬁgg@flajﬁg the distal end of
the EathiiBshbémiis FAGPREshect i ve vi ew of another alternate

enbodi nent of the catheter shown in FIGURE | : Fl GURE

11 FIGURB 6AS aM ic@lr@dd perspecaivd1eie@r ofSdnoter alternh@dRibolidhent of the
FIGURE 12 is an alternate perspective view of the

cathetgr sbewn isFGIAREA; FI GURE 10; FIGURE 13 is an alternate
perspective view of the catheter shown in Fl GURE 10;
FI GURERE 7 ¢ an cllarged alternpier pgrepactive wéveveiothet ¢asheter shown in
FIG@ﬁ%ﬁ;gter shown in FIGQURE 10; FIGURE 15 is an alternate
view of the catheter shown in FIGURE 10; FI GURE

16 dpaBY SPEE U ged Sledbie SsSRHIENSE, oMY Ubeter 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;
FIGURE 12 is an alternate perspective view of the catheter shown in FIGURE 10;
FIGURE 13 is an alternate perspective view of the catheter shown in FIGURE 10;
FIGURE 14 is an alternate perspective view of the catheter shown in FIGURE 10;
FIGURE 15 is an alternate side view of the catheter shown in FIGURE 10;

FIGURE 16 is a perspective view of the catheter shown in FIGURE 10, illustrating
fluid flow;
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fluid flow, FIGURE 17 is a perspective view of the

catheter shown in FIGURE 10, illustrating fluid flow,
WO-R@cRR2198 i s a perspective side view of the cBCTEesm™05/021972
shown in FIGURE 10, illustrating fluid flow, FIGJRE 19

IS a perspective view of another alternate enbodi nent

of progyeRthel Qgpel% S¥Rve Vi bR allietdr |sSSHRE iR BIGERE HU, Pustrating
vi ew of the catheter shown in FIGURE 19; FIGQURE 2 1 is

fluidflowt t er nat e si de view of the catheter shown in Fl GURE
19; FIGURE 22 is a perspective view of another
al tlﬁﬂ’ﬁﬁ{lé Isnizodi peespectdfe tide dewhef tre sdtbeter simovi GURHGQURE 10,
Gé 3is a front view of the catheter shown in
111“3—"43@9& whilow] GURE 24 is a cutaway side view of a
di st al end of the catheter shown in FI GURE 22; FI GURE
25 NIGUHRE dPtie erigrwestivevigWert aother @ltemptscamshodinenirpfi the catheter
sho&h%JBFG FI GURES 26a - 26i are per spec_tlve cut away
I'éWws 0 er nate configurations of a distal end of

pe?@@c@% ESC%%} Al |n b\? I%‘lEeatn glolt;hr naf((}e%ér?’o di ment of
f ks @ ag%?@aga%% Ve B OPagR 1B kLo HBE 15

al ternat e enbodi nent _of the distal nd of the_ catheter
shdWFURE 2R asreperspectiysgviey @iranothyr altergatssabndimenteof the catheter
of another alternate enbodi nrent of the
Sho%Htl?men 6f the catheter shown in FI GURE 109.

ox MBI, SRR aP TRy Sinbrgetrbh IR RL0C of

fﬁ.'[gi@{?]lé 83 gga ?lg{cgwgyla %ﬁ% I%lie:\exg %tt arn%iﬁtaL?nc} ?{}P%%&%} shown in FIGURE

22(W|thdravval introduction, etc.) with the body of a
subj ect and nore partlcul arly, in terns of a catheter

| nopedigg 28 lsca# E'r‘f%{te LD viehAdr thE %%%%PB%WFI@BRE 22;

uring use to facilitate unobstructe l'uid flow. Thé

cat d C

rever S[ﬁ%‘f:g §P? \%?%%@9%)%%%{%%%{%% (fl%gv rg)gra etgx?l'a | o%&'guratlons of a
distelnstidsofanechtlidi@tsho e i FESERE 2dt scI os ur e may be enpl oyed

W th a range

FIGURE 27 is a perspective cutaway view of an alternate embodiment of a distal
end of the catheter shown in FIGURE 19;

FIGURE 28 is a perspective cutaway view of another alternate embodiment of the
distal end of the catheter shown in FIGURE 19; and

FIGURE 29 is a perspective cutaway view of another alternate embodiment of the
distal end 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,

8
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of catheters, such as, for exanple, henodialysis,
peritoneal, infusion, PICC CVC, port, etc. and
W@ 210e0ap2 appl i cati ons including surgical, di apeDEE2005/021972
and related treatnents of diseases, body ail nents,
etc. of a subject. It is further envisioned that the
1ntr9&dcﬁ6h,pét€? Wit el by ot o {e‘éﬂﬁﬁkﬁh@fe ghrtiehRaedin 8ahELa catheter
enpl oynment wth varl ous catheter related procedures,
inclgding aasathéter tlp)tlammreyentsemmsmny@rglg aser o gglhtate unobstructed fluid

ﬂov%(gﬂ"gg catgffgr %%r %g? ecsotn lgureg t%(%' 11’1tﬁ%| ISY%ral%Pehﬁ?ld ﬂnogv between
lumead RERE. ¢eR Reisioned tHe Fth@ﬂ’@%eﬁit gistidbireingf bé bwplbyed With a range
as, for exanple, nedication, saline, bodily fluids

of cgheterasucthise &y, examplee hemedalyyrepeiionsal, antupigy, BICEs (EC, port, etc.
and cﬁaﬁ}%tetrrga]pgﬁgdtfog 11‘?0%?&15%%11%%@9!& mﬁ%ﬂstlé {ﬁ'f(f &?%tgc!i ?r%ytﬁfeh&nof diseases,

bodp Qiiliniets, @fc. af atsubjetur i i§ fiathet Snﬁlsloﬁed thao tle& principles relating to the
practitioner, while the term"distal" will refer_to

catheﬁfé disslased wdmtemﬁomrtt Rath vaFighs eat tfrrrskam prapfeuresaguch as, for
exa{ﬁzﬁd hBfo ﬁia{’yswt %Srdﬁa[%f QB Joth illeﬁfnaalﬁefrﬁésﬁn& eft. hlﬂ'@]?OﬂlC acute, etc.

ent or "ot her anlna ctor é present
appﬁcaf.minas at &, cdnkmnpleﬂedwthqlrth@ batheteneem be et fortadnanistration of fluids

35 B UEE SLASAE LS5 SRRV 5L, SO0, TNADEIEE e e

catti&s %dypiléd)ﬁb &gedtt@ f108A6N&bRE: cdnitfmcor dance with the
princi'ples of the present” disclosure. Reference will

?g\gngtﬁs gmﬁsél& % O\xéél,) etfu?l us?él:g%e c?‘){” %&Iﬁ%&?‘%@%ﬁe 8Ert10n of a

osure
struaimeotipaisydlosgr fa gpraeﬁtw@,r whibgthe deynt tdistaE’ Wllbnefeesto the portion that

is fqu@?eé %@H’C'!élleke 0018 %ns{]é%gg hgrg?ne{ glglté\g/ (%/ct’vlfez%g to a human patient
or cﬁﬁéﬁérﬁﬂngg 'Aréb&‘dﬁ{é ¥ e &Es@hjﬁg@cl%sﬁe ﬁle%ﬁﬂ e‘b@i’cﬂﬂx@ner refers to a

I ncl udes an el ongated tubular body 12 that extends
doctordingseadr aghet cark prBvidyr ar@ thagsinalufle slmpomaesonmel and a

second lunen 18, with a septum 20 di sposed

th érlﬁ':bﬁllw&rg diBagyiof 2ndlndds wddes craption sft thmhﬂhe@x?, ihhs@tordance with

d f I 1 24 t hat
GNP < ESmrePaaiselmor, Bsteren, LeRnade migh in detail to the

exegpwleﬁnboﬁ%ﬁ@ﬂ{@ &th%nélbﬁﬂsug@ QhichepeUhudPatte LiRNES e}ccompanylng

stal 'y beyond first |umen 16 and second | unmen
figuBspt um 20 is nedially disposed, along a subst ant| al
portion of the longitudinal |ength of body 12, between
fi rRirningneow 16 dred fipere dvhletsine likkd corﬁp@iemm afe wegigipwed by like

variously di sposed th body f.or I
ref eafﬁ@amgm%/a IpfiroRehous wefafj&le&s& J@@w%e&%ﬂ&%ﬁ%s 1-4, a
cat ekerrslb 1ﬁaﬁ?&%oagn%’égéd ﬁbulﬁ{lﬁocﬁ) {BthaV&tbndéZol arkﬁétgld&ﬂ &. Body 12

I'rst exten extends distally
has faifirsttlumen 16 and a second lumen 18, with a septum 20 disposed therebetween Body

12 includes a first wall 22 that defines first lumen 16 and a second wall 24 that defines
second lumen 18. A portion, such as, for example, septum extension 26 of septum 20
extends distally beyond first lumen 16 and second lumen 18. Septum 20 is medially
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.
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lumen 16 and i s spaced apart from septum extension 26.
First wall extension 28 defines a concave surface 30

W b@b/06a8Es sept um ext ensi on 26. Second wal | 2BCT/US2005/021972
i ncludes a second wall extension 32 that extends
di stally beyond second [unen 18 and is spaced apart

f r opirst eIV DD GxéIRAE & FirdbwalbegRnéonakl thexEabsdsofis@ly beyond first
defines a concave surface 34 that faces septum

lument léranidom speed appit dione sepdyrs iestensien @t diikst Wellyeatrnsion 28t defines a

contBlL o510 s SSRGS, DT Hh R B v

extélﬁdm 3b2%hatosditomele ﬂls‘calrysﬁeymﬁdi kecond @ihsdoI8 A @@ga@sﬁ(é@ﬁl@ from septum
wal | extension 32. Septum extension 26 nma

extengimos | §e%ﬂf§1p38§]é&x?eaﬁloé>3t2e¢@néﬁ afqoaﬁw&owfam 347that faces septum

extSHsRS I%sed configuration of catheter 10 advant ageously
prevents occl usion of first lunen 16 and second | unmen

ot SRt om0 28 SRS SR s Bl G 9B W spgnd v

extdr8ionn82. paﬂe&)hﬁwe&fenﬁﬁﬁmﬁ KTRRERIIOT dighdsad, et Qitendln% from body 12,
application. Body 12 has a cylindrical outer surface

between figst wall éétﬁn%%%ﬁ% sqcad Wol @ytensiondy. Seme ¢>@msnop 26 may be

varlﬁ?ﬁ??%%p&%?ﬁf ?@Qteﬁ%&ﬁ?{%ﬁftcgdf ﬁlaoﬂfee 1s£'i‘89édc nf gﬁ of catheter 10

con er Sur
advhaageouslyi pms?!en:tﬂ Q)SsluSleﬁtofOﬁﬂt leraed 116 Udral B@Bﬁd 16theh 168$ ,as will be

for np oval .. tan ular, elliptical,_ polygo
discupged. Bg)d’;‘/‘ qrzarlﬂyraa%a ige%renquatSemV Rspemplaysd With ﬁtheter 10,

acclfdhly BAhdRiA AP ACSr ABuidatpBRliaags first | umen

I'"n cooperati on a sur sept um 20.

Se C}Q&%r }’ﬂds 4)@&%%1051 s EJ £1:4 e{tz}g cénqglnpl% ed tﬁﬁtsb(}dy 12 may be

secon n coopera on w

varidesly Wimefkiored mad satthChablBtoesthtr mBdicdladedicds.s Wois tfanhdradohiemplated
D-shaped or sem -circular configuratiagn. Lunmens 16, 18
thaté?uéeré%fﬁifa? Grayhere wEiRKs prossiertonsk capdguratons such asg for example

o BEERRRIAIRRAO LAY B B} a0 L AT g
First oniliuresd Wt sufdce3i8ahatatefiher firseumes Fd mw:oopératlsn with a surface
10 SEMRPAREE 8ha MATEPEE®) B A Y S RN o e 15 i

cooﬁ&ﬁﬁé&ﬂ&%%rsurf&éé4@6ﬂs%ﬁhmﬂ?| ygonal , etc The first and
second | umens may be configured for various forms of

fl l'ﬂﬂgédso‘%' Ll aerabﬂuﬁla 55\%“ O%?lbﬁ%la : CUF &)e&’ n?’hesteml -circular

according to t e requirenents a par
conﬁglmiatlmat iLmmenk UiGpA8 af6 eldh§ated ywille body fldramtlysurfaces 38,40,42,44 are
conggure ?acelgtatg rﬂu1(5] %llo\lzjvdv%ltﬁallntlgrrngl?st i Vel8d II{rgnc%ln‘Perr}%lated that lumens 16,
18 may be configured for arterial and/or venous flow. It is envisioned that lumens 16, 18
may have various configurations, such as, for example, cylindrical, rectangular, elliptical,
polygonal, etc. The first and second lumens may be configured for various forms of fluid
flow in various directions and orientations, according to the requirements of a particular

catheter application.

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
10
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cross sections within body 12, such as, narrow and
broad portions, converging surfaces, undul ating
W@ 00baers etc. according to the particul ar flpPOI/US2005/021972
i ndications and/or flowrate requirenents. It is
contenpl ated | unmen 16 and |unmen 18 may extend
is f@tltﬁe? rcﬂﬁferl%)@at&?ﬂﬁ\t. Bsdy 14 hﬁyflﬁﬁlﬁ&%ne‘:&ni ﬁl‘ﬁpilﬁﬁ Bf ldnli@ifs such as, for
body 12 I nclude 'one or a plurality of lunens,
exagple, fadnpleiumpi eqnfgutatiop] &icl unen configuration, et c.
First lumen 16 includes a first opening, such as, for
ex alfipdt éuma]m 16rih@tidespefirsh g)pdiﬁng hatchias, fir spemelt, adjisleeopening 46

thaftslcﬁ) 61%'3)355 adie%%g%&]fg |dct)ﬁf’?é %g%‘*'lf byt bﬁﬁtéheélgf em %nga(glgtosthown) of first
lumih QK'lé"'&fsgS‘s'ég afificQt a%‘?&&imﬁ?end Zﬂj @Foni 8ni ngy f"%pénﬁng 46 is configured

confi gur or’ suction and I sert ed
for biatiod aué sswyl bedfiseated u\b]:heacblo()«h Mtssslfﬂﬁﬂs)lbﬁmt{mot statwit) Isocldthat blood

t hdr for I arterjal ,blood flo a
s vt o T Piple i OB Jo8 bt dRestiony Bt Blodd vessel
for H}éatﬁ{énﬁf)i/ 'aﬁ 'aﬁifféhal iR MetRY (£R shHRh). 31'51@V‘6Ben1ﬂgr‘469hlay be variously
e variously dlnen3|oned and

openi ng
dml@@mﬁmeghmbcoraywrﬁdwuclf oy, fex axgnple, restngwiguledliptical, polygonal, etc.

el lipti gonal , . et.c. cl ude,, ad
andZpl GhUIGRE sl QAR e oS e i BN B G Rl o otter
strucfir®t ReY contenuislhted €hat Irleti cpehiap U6 MM yeetdntifaded ifd &pulsion of fluid.
openi ng 46 may be configured for expul sion of fluid.

Fi risibst 18014 & deparaRBatdh 86bohll %Ih&? €8¢ sbptiRM 0l 83&¥nd lumen 18
septum 20. Second lunen 18 includes a Second opening,

mclsd@ha assconfdo@pe@mmu@l aarfop wrimpleoprriutlgt spenigat0ithat is dlsposed

o SRR S b SR G 2w e

opeOR@NIAY AR .inRD opBhiE (@PE Bdeh)( D becRAVIInCAT 155 eF Aosed adjacent
lumen 18 is di sposed adj acent proximal_ end 48. Qutlet

proyigsh epd 48,0 Quileteneningutlely cpafigwred forsaxpnlsion of|flyi¢ apghintroduces the
treallléézlt 186y gf%{c}‘. %12%6%0 &‘thlﬁﬁ%é%{ %gﬁi%e}‘ %aggllﬁt%ethg% (JofdI \%' ?ell by for example,

dney vessel
venexablolog, flove o ussebbmab dp}fdsftw directadors e Ouiiet o;mmg ISG may be variously
di di rectjon, tlet, openi 50 may be varlousl

dimgnsigiesh S0 NG o Siele-asctongy areﬁéli?&‘:él polygonal, etc.
andfﬁﬁ#r a}g&{f&lﬁaﬁd drb) a%{ sC@le: t@%&ﬂﬁf&abuldefll azﬁ‘ﬁi%f | UIagh?ﬁent to other

i ncl ude adap ers, ips, etc aci

struafudd. okt mtcbatcmpm’ud;d that otthetropshingctOumey betconfigured for withdrawal of
.gontenplated that outlet opening 50 may be confi gured

WEor withdrawal of fluid. The conmponents of cat heter 10

are fabricated fro rraterlal swtable for
appl hec eqmipaients A st lfoo?reefi‘ sl Trpy lylﬁ@rlaléssu&able for medical

appﬁ@&ti%!r@ u%h' ﬁp )?atn?dl@ J%?ﬁnéﬁ&%ﬁm&%? eqdh g ﬁﬂlléﬁ estee% dependmg

partlc [M'cation an pre erence o
on meapamdularrrmthetﬁapphcat@ncbrﬁr‘ui prefgieaico @If)anpract&mnar e Sem1-r1g1d and

rigiﬁ,g)t%&g‘ﬂln%%cgta?g Ggﬁt%g]%?a,?éd %o%t tlaggéatlo?l \é\sl,elvs!ellaéc’s I[egl 1IeLt materlals such as
molded medical grade polypropylene. One skilled in the art, however, will realize that other
materials and fabrication methods suitable for assembly and manufacture, in accordance

with the present disclosure, also would be appropriate.

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,
11
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nol ded nedi cal grade pol ypropylene. One skilled in the

art, however, will realize that other materials and
wo aweioean: on net hods suitable for assenbly andPCT/US2005/021972

manuf acture, in accordance with the present

di scl osure, also would be appropriate. First wal

epsi i Stahl i St ,

s e S O 200 Aot ORGP s HBUEDO faces a firs
plaih soffasetd nflsdpiurarexteBsioh 26iand do spasap lapare ther¢fzam a distance b. It is

di st.an a extend various. | engt hs agcordi,ng to th
Confr'EélEm?fFé Eléaﬁtcg?%‘?ceag P¥t ‘f’@?ﬂdaYar]@g? ﬁ%tgg}s aﬁp‘f |fg%1? o%??ﬂﬁated that
surfge 53 Blay DAL RanaRRBEINI, FEH &hiple]l 9Ruatd A dunging Stextured, etc.

Concave surface 30 faces a first planar surface 52 of

se O i i aR@rthee! tension 28

o SRR AR R B SRR Lnpa e ISR OB onr
andesianna redidl aligadoengt Bnd durfacs SHuexti¢nsls abont drepparimeter of concave

hat surface 52 be non-planar, such as, .for. -
surfsa AR beh e (RF e SGPHOT 78,16 dieapiiike gphiE gt et facilitate
ﬂui? YWohARomh fit RMACERH 1BYs Gnidhplatked SR fs|AC BxterkicH 28 may form

irst wall extension 28 and spans a radial distance c.
alteErate sonfigucaicss, sxheawdfraisamplet bighepieali mestangubsk, dondadeurface 54

) rface.30 such_.that first | | nsi.pn .28.h ap . 1 .

inclGlio il PoR 3 ARArRb A sl oX At A RHE S eFRigHZs [ Ragtial portion

55 teRteadg o fthé Sbngitiiiinil}Ooridrited SuePFuelpd Beof ttbay 12 ibtan arcuate
wal | extension 28 may form alternate configurations,

congigutatign. This cantignintien adypmniageently Praventarigiasssl wadk @ot ghegvn) from
surf ace Lhgk ' Lkl j
RS S HE L BR85S g, s shown
in FHGURE 6 difadiad pbitonl 15 gixtends toatht Yorpitudinbityl onerted outer surface 36 of
surface 36 of body 12 in an arcuate configuration.
bodyHli2dn aqsrpegdicitar §ANEIRARS-ageous| y prevents a vessel
wal | (not shown) from becom ng di sposed w thin the
i nl Bis esntemplgied|tiateiistanse cmpayaaktends wriqus engthso flavanend surface 54
.. as sh in F . ial [ ds, : o
is oS RENGH Bt Fpoiyiof of ATt BTl bt 3R FELT  Ravisioned
thatléhd surfacd 84 peRRtiedlidppseCavaaogeaalar biiehtatiomd, augh ad, dat example,
t hat distance c may extend various |engths. Planar end
5-29¢egrsee 54 is di sposed at an angular orientation a
relative to first planar surface 52. It is envisioned

t ha€omasle sunficecyd 8wl first/plpeardiefpess & cenpetady fodfingriglitsheavity 56.

reZ5 8 e B By SR 5739, 9585 5% imensins

andC@RBRhRIdectOrdiRf fontBe BolindsSIf dm@\Wriayl &binldtiopsiing 86 ¢onchee surface
is disposed distally beyond inlet opening 46. First

30, pdapiar gndsgirfase Gt FaA SERSWR FXIEREI0R SAF AGORMRE TodBe Paftigylat gpquirements
.aof o 0 . . .

o L SFp ARG, 6 B Q0 ey GRINRY B 4

predénts amdeoirable eeciroulatien pfluit diohelsetwespuiirselwarensi 6 and second lumen 18

as facilitated by the barrier provided by septum extension 26.

Second wall extension 32 extends distally, a distance d, beyond outlet opening 50 of
second lumen 18 and inlet opening 46 of first lumen 16. It is contemplated that distance d
may extend various lengths according to the requirements 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.
12
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of a catheter application. The extension of first

cavity 56 distally beyond inlet opening 46 prevents
wanaesdaiabl e recircul ation of fluid flow bet weReT/U5208$/021972

 umen 16 and second |unen 18 as facilitated by the

barrier provided by septum extension 26. Second wal

extiengi Qhicidp1fi eids dilitsica! & Ymayd edlichE aNGRUY, leREMONTt is further

outl et opening 50 of second lurren 18 and inl et opening
conmmiatecﬂ thas surfanesid mey be non-plagen tsm%pmaf@demme drertenyedulating,
textluge e{nsder\g I%@Zr}}a? " glitfgci% ?ﬁ;@ﬁ BQ %1sgpfedh§tt aragrl]llar orientations
rd@ﬁugh)ﬁﬁﬁwégg,exanple apprOX|nater 100-. 200 i nches.

Concave surface 34 faces a second planar surface 58 of

sept iR fX b iRE 8 i BourRRRDS diflafhdrlchll sRIfARAG0 Meﬁ&ﬁ?w@ﬁ extension

and I's spaced apart therefrom a distance e.
32 armﬁ]slmnp laaadidl tihmncglf s t't“mdcﬂelr%cm@ extends dbmﬁrthea psrlmeter of concave

suréqﬁ? 9% éucrl?o trﬁeg?{éf Egé‘rﬁnsg{grtl g?gl?sa F% S%gor?tﬁ’r gge cgprg ggrtaglon %mt facilitates

fluit IR ﬁirb%m sdceid WirBsh 181 Gt isl dnvissorRl thati 2B&H WaABtextension 32 may
surface may be di sposed at angul ar orientations

form gitamiateeconGgwighipns sudhgas, fosexamplessnhered, watangulgp gird dgnd surface
| 0,9
o0 tebl 300 GOl RERcAC, Bl BAEDF b R BUBA 2. i

porB&0 81 ekradprr thowsgitudinatlpneiamed sutel aaigacdB6sofbodyhit in an arcuate
second wal | extensi.on 32 has a_scoop-1like
configppiigyr Anisgpntigagation adyaniageeusly P’i‘}iV%FltF | fetexamR]gghvessel wall (not
sho% foth ﬂ)é&gﬁ'gnémlspésred 'W?it Yﬂesdlgcgle LofSeEACuRh! 18 i in the event
enS|on orn1a ternate I"gurations, such
ﬂuldSIS I%Oﬂsrs&lb(amplsealcspisepmwaded foecwvﬂn@mvair of éluad themethrough. In an
sur fac 0 includes a radi ortion 6.1 adj acent a
alichiict OO 5 HRY el FIGURENST gnrasial pelipa s feloeRieeds to the
1on§itddlﬁ3ﬂty%9féﬁtea%uﬁé9 QuitRW6 iH A RAlehYicAlht fildSsbtioH! er
Surfacé 36 of body 12 in an arcuate configuration.
Thi f
exa%ﬁc%ftén%/i{é@é E]?ﬂ ?ﬁ?’%@?z gé%i)vB 1?%%@%%&10 ?fanar end surface 60
is dibipsimaise dn whiiianotidreatibing? mllatn'pexm setgnd blamecaurthck ljﬁe it ik@nvisioned
in the_event fl s reversed and suction i.s provi ded
that G eI B0 Y B Jipoted & EFS - PATGAIONS s SR P e ple, 5-20
odi rent, as shown in FIGURE 5, a radial portion 161
extends to the longitudinally oriented outer surface ‘
d r I
oy ALY SRS S dheck HCRRAE! Wifhoe 48 LoorGRt RLEHER scoond
cavity Fﬁac&c@ﬂi d:aﬁntgh(ﬁglesiféﬂ)o@dd dista By ey cad cmtlleenpcﬁﬁmg)ﬁO bSecond cavity
relative to seco anar surf 58. )
62 bR il S GBS e i of SR opening
50, Qoh&RE %hff%’es&p,’pl%‘cﬁ Rn8SurthQ 6@)§ﬁ'd1'géﬁum56x%&151on 26, according to the

particular requirements of a catheter application. The extension of second cavity 62 distally

beyond outlet opening 50 prevents undesirable recirculation of fluid flow between second

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,
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degrees. Concave surface 34 and second planar surface
58 cooperate to define a second cavity 62. Second
W@ awi1092162 i s di sposed distally beyond outl et PEENBI095/021972
50. Second cavity 62 is dinensioned and configured
according to the bounds of one or all of outlet
disRBRA BBy OThEQPBY Brishtafi AR PlanaPbR @ f28805 4 80 f(@% c8fke cavities
and septum extension 26, according to the particular
56, 6%@5md1r@1’féhudsmdhe direstion shewn b phe areavysoin FIG t ensi on
of second cavity 62 distally beyond outlet opening 50
pr eTllmd:mﬁgth rodlchibetee d0 radmrmgeouslpffao‘illiwtesl révepsible flow between
f| r st

d | 1 .
first e OO o TP BB AR St T G by Dlogelif attaching to catheter
10, §Xd16dAL QBptaRr 2471 hd) bW&JSh&F&\%‘}S b? 18 fhafRE bRRROMG Wlcbtions. As

extension 32 are symmetrical |y di sposed about septum
secaxt lomesnd$ expels bidodtflmr foriintsedugtion to/ths body desselg blogd ﬂow is forced

ous & podhacBma s TR gt flave i PR EHA 8 eyt 82 Fast second

wall Bttb@oRBe, Pk fehGionad @l khdhyaxislly @idsoied BIBBA flokRashes away any
ol wgace bounded by first cavity 56 and second cavity 62
0

vlotsadispesgd| adiacent eavitst62%on lats fusther iema@lé@edoghat fluid flow exiting
secd eds?lgﬁéﬂ 8 Rll n\%sthe?ﬁjlers ;f)rzﬂit%‘fe%suécﬁe’sugaq da{ttsélg es‘dS ?0 c%&%%’e O10 This
gul-ar “orien | anar en su

configuratipn pRIVERES @ﬁ&&sirlal@ls réﬁrcuﬁﬁoh of dliufdetéw fbbwdén Isébdnﬁ&umen 18 and
direction_shown by the arrows in Fl GURE 4

firstlgprenglr aThUénbl@Pd Ploih ice pttached R, eathetgfelily éwudmg septum 20 may be
wasfh@& la%v%& ?& %ﬁeﬂh%&ﬂé dfb:érerﬁ érgﬂ’? @%W%EUFM v?lmm o%’r&%gﬁltg\{és(ﬁﬁ%ls. It is

secon or exanple
congenipdathd rihatt the catehetiap a‘tﬂ/orl reengibla dlose ptagrnbe?@rom%d bg a source

vashed a by. al t | ood flom1d|rect|ons
outshis Dbt B e B PSPt PROW I oh dTANTOERCE Prif goomected
thedele body vessel, blood flow is forced out of second

umen 18. The bIood flowis axially directed out of

Caw: t: I

o 1 SRR 1o TREAE Wb EKAERSbBarlly Sbigs ffom, the body vassel,
Effmbﬁsof aﬁmaglr iafiyw thoomgh cdaoitg b &p s dumeh aldeist im@evéd/ due to the

fluid flow exitin

. furt nvi si onedt
congiuaien 1% FEH 0130 5 ‘i%%‘?ﬁluSIEth%‘ngf{ci’fet"PﬁrI‘ edt hnERseIRBIBRY that blood
clo! &26Meduh@shad | %i%l’es 18ispddal Sid fd&@ﬁt' &Vft?t%o@f REENGALS 16 may be

undesirable recirculation of fluid fl ow between second
washedraway 8y aencbrsing btooH flowndit&tiomad dymensoldy 181 voiths conseeutive dialysis

attach to catheter 1 i n¢l udi ng,sept u
profidbia Unesy ety arcnon iy SrrinaT HSTERETIS Spale Hom caviey S6
anddihe ea%dl@t”&r%téchbfb@ﬂswt\bééﬁesd hwhy Hldod &lbtsi Similar to that described
contenplated that the alternating and/or reversibl e

abov¢.ofeonmyl lpmend 8vs peoidsd withssngtion towithie fluids ﬁ@@ytmfbody vessel

heter such as, for exanple, a dialysis machine,
andé? Opglélﬁﬁ§@t ed thereto.

The symmetrical configuration of first wall extension 28 and second wall extension
32 supports a vessel wall of a body vessel (not shown). This configuration spaces the vessel
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, septum extension 26 and/or second wall extension 32 may have
sufficient thickness and/or be fabricated from semi-rigid or rigid materials to prevent

undesired deformation thereof. For example, at least a portion of first wall extension 28
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First lumen 16 is provided with suction to w thdraw
fluids fromthe body vessel. Efficiency of fluid

WO pdoboveivhr ough cavity 56 to first [unmen 16 i SPCTYPRTIN®QR21972
due to the configuration of cavity 56 and consequent

fluid direction. is contenplated that bl ood clots,
mayPfnc ﬁ;dafl rs%%%g% ﬁﬂ' gl h%s&m%%hagﬂamy {/e%?%\r}té iay Ié,mrst wall

extdpbioa . | Gimdargcsdpam ekichsion?s By itGude tah inoeseeduhiockeess in a
i al ysi s, procedur es. on.reversal. of bl

U
configiation dhtt BcEBRC Figifitys b XA B FIYM v @m@%ﬂ&namnd wall
extetn n®3i Ry Mcﬂid’é%ﬁﬁﬁ&eeﬂ%@%C%Mnmﬁﬁuﬁ%ﬂ 1kt ‘Prﬁﬂ"eases rigidity of

ots, simlar to that described above. Second | unen
ﬁrsﬂxsallsxtmmn%d with suction to withdraw fluids from
the body vessel and into opening 50. The symetri cal

c orRéfguingtto HIGRIRHES 6t ama:hdar aterreats emhodithean df setbeterd]10 is shown,

simigis oo g KBrorangabpve Tt el £F dndpdion disdouall dishsion 228 that
exte\ﬁ@§ ﬁ%’tall‘ﬂ’aéelyoﬁd Gt 'h!ﬂh&i 16’9&?15%?%!3@ e FHh k&ituRRKMNSGn (%6 First

to prevént vessel occl usi on of openings 46,
walbevrtemsgorf 228 dodarplaegonsanst suoface B3 Gthgh fache sépiwmrestensioni2$. Second

wall g s Sr@ra s Xtioo  2ier o (bR P sopgnd omen 18

and TRYpaday SpatfrbinCepiin &bisiiiess Suteh@vallextcabiohGat®Enes a concave
fromsem-rigid or rigid materials to prevent

surfaeri@ thaldfagksfsepivmt ¢xdensidiedéeof . For exanpl e, at |east a
portion of first wall extension 28may include an
i ndfisaved] ethm&mre%S iimclades anfirsy wte@t R]c?n ammatse'ptmd sialsésl4 formed

by b S 58l S S0 0 1 B LR sccone

stepC21Y h&%lﬁﬁlhﬁ"&ehﬁﬁly ﬂﬁfés@@%@%tf deptushh ExteRio 2B! UMis envisioned that
ext ensi on . Sim’lar second wal | extension 32 nay

ﬁrsﬁ siep U amd/pmemdesien Bil ¢ kness ayve) aliersetst popficurations.t ﬂ@h as, for
exa Fe %serse igidity of first wall extension 32.
lﬁg Py 0 FI GURES '6-9, another alternate embodi ment

2bdie! Qﬁe@fo Bag cianis $5501ea didein. byl iaid SBtipgp of frst lumen
16 a?n%a)dtféﬁbp&ﬁﬁg? 509 f cdh@ IhnferP£Y, 088tk IsEdp 1 1UrExenti® d‘[’s‘?ﬂly‘ ®distance

spaced apart from septum extension 26. First wal

bb, bsrawdsinlsh opang 46 and qutlet opering é0s difrlﬁa?@@teth(hﬁl@t dla@é@e aa and
xt ensi.on .26. Second
b gy PR ERS A5 Gonp S B 22 et 5 BB RGO of septum
extdndiRN 28 BagdCisi Spaspd CAfrtapdréfrdrhom (S(ﬁféh%n SO SI30N spdns  across
Second wal | extension 32 defines a concave surface 234

appraramatelyc ere-geasten of dhe eeymisrepse ofibody hlaen a subsigialy 90° arc as
exteg’@?(}m 'frgﬁ{ é'{e%ﬁﬁn %xIehEKcSﬁ 28! §Pis2hoistidd 3nat ?ﬁ‘&rh‘fjepsﬁ PPttt second step

214, or other portions of concave surface 230 may be variously disposed about body 12.

Concave surface 230 is bounded by a planar end surface 254 of first wall extension
228. End surface 254 extends about the perimeter of concave surface 230 to facilitate fluid
flow through first lumen 16. Concave surface 230 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 264. Proximal base 264 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 264.
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therewith. First step 212 is formed with septum

extension 26. First step 212 and second step 214 are
wa@reeofier enti al |y di sposed about septum ext enBCDOSDE5/021972

It is envisioned that first step 212 and/or second

step 214 may have alternate configurations, such as,

f OrSe%fﬁ?frWaﬁ e @n@ﬁ»ﬁ@ﬂq}l@lud@ g Bibst %Ee?@l%%d%%&@ﬁ& step 218 formed

di stally, I stance aa, beyond et opening 4
therbwitht Hixstretep 286 ds doroned with o¢péwr regrteBSionf26s eBiosti drtdpuddnand second

18., Second te . 214.extends distally a.distance bb
sterLAfHE PTBI BT AP UbRPHER CYEaHPhQOSq 1 pRjegplated tha
firsC 9feh €3l MP6r bddhd Ki& 218 anap hatél aRbrmaRY cénfigRiRdions, such as, for

various | engths. Concave surface 230 faces first
exapplenplangueticace 52 of septum extension 26 and is spaced

apart therefrom Concave surface 230 spans across

apdfiok istept 2l6yeseralslistaligra distanbe ddj beyontl endlet epafing 68 ynd inlet

12 o subst antj.ally 90 as .extended from.septum
OPCRYIBYYs i ATYO2 S%P il% ’%‘H\?‘F ﬂa %?jb‘/da EREARCE P eYQPgbﬁ {i%penmg 46 and
outl@f‘%e%ngsﬁp oRds §érﬁ9m8ﬂif’ed 185t AEtARdes PEEhH QeSS e:@OMT MRS lengths.

surface 230 may be variously disposed about” body 12.

Con@em:au@cg QM &aces g@@nd salamu sitéage By of spptumaaxtensipnsd; pppesing first

0, [ En [
plagy e SBoued Ther R R E ek{imn Golddhh FHERET 234 spans across
appfA@ihhtelyadiee-duatietl of tincikhimefd@ncd of $bdy UDER alﬁlbs@aﬁ@lay/ 00° arc, as
surface 230 and first planar surface 52 cooperate

extepeed Hent sapsim extgnsign @é Isisranyigioned tha a"trstoﬁé@c%%@ai/orosecond step
218a919(ytﬁ?_}’&{: 'rt{)(ﬁ}s o‘i’%éleéa)(fﬁéérféc% 3%%@% Z%glldggf Qh%&é?l about body 12.

Foxl M
rst, |l unmen

W IR o db Boppdis b gh Pl Sedd e ZBfcef ssrond wal

exteﬁx%fb\ﬂ' md Bhd Buffhdes260 eRendslEhdud shepdtifiger bf cbhdaie fsuffee 234 to
rate ad acent proxi mal base 264. Second wal | extension

facijigge flnid {ewstheoughr speongd Bynem 8. ar(%pnaa\seewmeswpa@m%ond planar
sur a 5@ %o%&;?gg% }ggﬁnx%: Lddhd %&%@r nlnﬁalf o % dé@cé?%cf’ g@e\}é.m Second

ensl step second S

cavﬁy 62 igrfuethenboumlded byl Ia?gi?@;ﬂﬁﬂl bdze %65 &pt exangle, eﬁ Sluthfl@6 is reversed
I S contenpl at 16 and/ or second

t first step
WIﬂ%fs@tbetzliéO,rmg)Xm a% %@6{ defines acprig] AtlPpation fasegend lumen 18
dur%lg g l%ff hRNE i g&ng)’fdtécis §§Lﬁ903¥ﬁ)ﬁd@de\9ﬁ’1§ second lumen 18

I st ance yon out | et “openi ng 50 an
has iargrmterdhmd]ﬂng rd6.adfeetpdoxdtnepbdae 86€xt ends distally a
di stance ee, beyond inlet opening 46 and outl et

OpeXitsn GvalQextdnkion 228 eintesmindt wall ttaisic 23naeeynmhktacdly disposed
ee may extend various | eg%t hs. Conc(zve surface 234
aboplsepling g¥lgRHOD LA sueh tat fIET €a%E of 20¢ pRoeR{ €AY BN SE? §FF Pgnmetrical.

Flrst? %g?ig)% B¢ dnti C%Eorm ety ?2; Ce@rggﬂﬁ_’%gul@%nﬂ SpaeP 36 §cifRH Inflow and

rom ncave sur ans across
outflow capability for each lumen.

The configuration of catheter 10 advantageously facilitates reversible flow between
first lumen 16 and second lumen 18 such that, for example, blood clots attaching to catheter
10 may be washed away 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 232. It is

envisioned that such axially directed blood flow washes away any blood clots disposed
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approxi mately one-quarter of the circunference of body
12 or a substantially 90 arc, as extended from septum
wezaoensilon 26. It is envisioned that first stepCR1B82005/021972
and/ or second step 218, or other portions of concave
surface 234 may be variously di sposed about body 12.
adjLRRCAVRy B9’ TRGE r lefiviRRMBA @cht P ﬂB’waé}aﬁn§ @&o‘ﬁﬂ Mh@A6R 18 may
260 of gecon wal | extenS|on 232. End surface 2
wash then gsrtizhes und¢sireblyerttachedde catheteph@ave surface 234 to
facilitate fluid flow through second | unen 18. Concave
surHige eurddt 1 el pseddeddwith anetionster fvithdra&8flvide fiematie bady vessel.
defi ne second cavi Iar to fhat describe

Theghefin draws bigddlow §9m6‘zﬁﬂi°gs 0BT AHRRRAHIOBY 14O Silet opening 46,
SucR&PK ég@%exsmﬁiﬁﬁc gﬁtﬁﬁxﬁ% b8 e tb ts fel d4bCprbok 20y §J a suction source

reverse eter 10, proximl base 266 e I nes a
(notpsbhowmal F]midetﬂqyo ris i gmatfen radwcmtn(do | progimal Sbagar 26vy and therefore,

wi t hdr . of fluids. 0 l.ated th suction.
advBEROURY irihed ataniaal i DERHEO% Gt espelier reihy gy 62 of
seccfrfﬂtlﬁméﬁllgcﬂis o%hﬂ%ﬂuﬁﬁ(lm RiasifhiAR Pecifcula8ibn IR WedufRAS 06) 18.
8 and second wa extension 232 are symmetrically

g'a\s}[lp?ssg(%gégﬁlg{edstﬁ&t Hb@%fo?ﬁ%g%he%%nﬁyﬁﬁdtﬁb?ﬁclgé r(ﬁ"stposed adjacent

Seco cavity 62 are symmetri cal
cavﬂ:ya\5|6t<yf ﬁﬁt Aumnders 6 analy dbawaweﬁawtaglh}dr@nrsmgijtleﬁlﬂw dlrectlon of

1 gBeFE 0B Rbpd B Lo b, e AR kb om cavi
56 %Vﬁ@ta%%@@/“cﬁfééteﬁadlbéd Hatvesadhey 8y BlRdf ey Qﬁﬁl‘éﬁ‘ﬁﬁthat described
first Tumén 16 and second | unen 18 such that, for

aboexanpl e, blood clots attaching to catheter 10 may be
washed away by alternating blood flow directions. As
secSzcdnd Lnmm H&lsqxpeildsd blithaahcfidrotwe Withdhant fludsifohothetbody vessel

the body vess flowi orced out of ond .
and| BiRepenine SheStHBad T BHPTNOLIAR §rnPEcHguitE Esigyal extension

228C &4 Hﬁér&grepﬁﬁ{ﬂaﬁ?& iHal Bas@ 35£NBLGGh %%eat&lt ad §cent proximal base
envi sioned that such axially directed b

266waE1imais ﬂawal)% gieatetbhdjactnt to psomumslpbae Pd) mdeﬂmerﬁm; agvantageously

Ls fur i sioned th fluid flow.e
cisrgieh Rt 08 g oSk i akb e crdth daViih e Thisinfisuration
min®thiz8¢ RRH i1t 62 bBSfeeh IkRensHicr 8. | umen 16 is provi ded
vvlth suction to wthdraw fluids fromthe body vessel.

31 ﬁ% HEURER! 904 8! LAYhES AMRMak! GHBodineRC bF Qatheter 10 is
orientations into inlet opening 46. Suction is

shog'nﬁamelar adhacestribed akoval FlmmllzaAnduéeStaoﬁﬂst wald Ielgtsesnon 328 that

ext nglsé yyeqﬁ%zg%(f‘ g{:sg ﬁ%nlm%)ngligrgc{fe % Srq %%)E‘)‘ gﬁp&um extensmn 26. First

walt Q;&éﬁéi&{ 828 asiyRBhagaess! drdispos aﬁt Ricex gémhmteszternbl@n 26. Second
d fl ow being expelled fromcavity 62 of second

wall %mhms aFheond ik ¢xgensian B2 thitraxtengs distadly) beyandisgoend lumen 18

and 18 space('i] apa atl oM s%gfum Sitension 26. Second wall extension 32 defines a concave

surface 334 that faces septum extension 26.

First wall extension 328 includes a first step 312 and a second step 314 formed
therewith in an arcuate transition. First step 312 is formed with septum extension 26 in an
arcuate transition. First step 312 and second step 314 are circumferentially disposed about
septum extension 26. It is envisioned that first step 312 and/or second step 314 may have

alternate configurations, such as, for example, planar, etc.
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It is contenplated that blood clots, or other
undesired particles, disposed adjacent cavity 56 of
wo poostoodionen 16 may be washed away by rever si neCbhusmds/021972
flow direction of |lunens 16, 18. Upon reversal of
bl ood flow direction, blood flowis expelled from

Cavffsy s’éﬁ 330 @xfe'ﬂ@s @Péﬂaﬁ%r |y dlgﬂaﬁ&c&c? bePbRPEdt p¥NiME 4888 first lumen
away bl o clots, simlar to that described above.

- 16 madonlst bpmmg 1@ of seCpnd)wrmml&m Second stapot 4t extenids ditally a distance

|
b5, bt gL PP 4R S5 S SBenaRE S It B BB pfe i istance aa and
bb M@} bxtend edtfiue Tenddf, caﬂdadefs@ffeé@;m faBédMidsBiplahAr sBFFEOE STRGS septum

base 264, suction is greater_ adjacent proxinml base
extepsign 26 upmil fi5 ospaced gpeet dicrefimc e ffoncave rwixiapel 339aspans across

app%oﬁsmaﬁﬁoé&%@aﬁ@ra@edéxghgﬁ@?egwfLo%;se?g 2 LBy v o
extefded trotr @ptuon erlensith 26S It 8@k Gidnad itlen fibststeedl ) aﬂdﬁﬁssecond step

16 18. Referrl ng to FI GURES 10-18, anaqther alternat
ORISR ROREonsTof cangaxe eyrfacg 339 maydayariopshy diposed a{bﬁa&body 12,

descrl bed above. First wall 22 includes a first wall

extEmspumsirge SRS oundediby @iptanar kyd Beanedh St af Jirstl wistk pxtension
3281%1@%‘3& S 335’4?‘&&%%@ pagé@tl tﬁé g@?n%&@} B SHEARD rPa%e ég% tq':’f‘?%ﬁftate fluid

enS| on a concave sur

flowf ei6sehSRRt im@X! & NSbmiaye SurfReE30chndatinkt Iaénarrmffachesz dooperate to
second wal | extension 332 that extends distally beyo

nd
defige &ptigayibheat synilanda thas deyaibed abpvr (First eRYISEM isrfarther bounded by
a %ﬁﬁﬁsb&@ g%ﬁﬂl Vfﬁgé ggitlﬁg Sdno Qrcﬁgted@t{rfﬁgﬁlsdtlﬁa and defines a
ace t hat

P edncave sur aces septum extenslon
prO)EmaBmleA@bftl(mxﬁ)e fisst bR dmnigudﬂiﬂlralwd’lll afStuidst dpls&bﬁtealpdhted that

a secon for t herew t an arc .
s kg TR %‘?%ggg‘f% 3 gsotgr Huld DY ol hdsat proximal base
j64€Xtension 26 in an arcuate transition. First step 312

and second step 314 are circunferentially disposed

2tb ?&Eg}icg%ﬁ gé}?@ﬁgﬁﬂ%iﬁgnaﬁdeslégtf% sﬁ‘egvjhl%' a%'agﬁdfetcgﬁﬁ tstfei) 398 formed

or secon ave ernate
therewith it atcuatesransitioln Hist si:eipr3 l&xia fpinesd witlaseptym extension 26. First
efc. First ste ext ends dista i stance a
stepdpAtd Sk Stgbgﬂgﬁﬁ crgugferentially di 4 st %@us?ﬁdpﬂamer(@pswn 26. It
20k ARECAE, | 9Pt SEGART skhCB1FLhaf* heRS
Is Cgﬁ Iflﬁte }gllst anceg%b be;}loné I nl et cs)pgnl ng 4 a? ernate
conﬁgurhmnsowhlaﬂ,gfosexamme |jpﬂanaurﬂtcenpl ated that di st ance aa
and hb may extend various |engths. Concave surface 330

f adist klep 31 6pé)aﬂsmils dstaltygaediS@ned d8 elpdyomi emtlemspanngﬁO and inlet
and i s spac rt theref {ag,g{]ea ncave surf

OpeIpE 1§- a%%cegi stsp %ﬂéﬁXF@éé dip ISEPER ee, d?eYP%ﬁ fulet Openmg 46 and
outlét SfetiHeeS® "R §s LonthiA kel IR didarReO T 3R 'e8lnhaY, APerfNGriBEs lengths.

Concave surface 334 faces second planar surface 58 of septum extension 26, opposing first
planar surface 52, and is spaced apart therefrom. Concave surface 334 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 316 and/or second step

318, or other portions of concave surface 334 may be variously disposed about body 12.

Concave surface 334 is bounded by a planar end surface 360 of second wall
extension 332. End surface 360 extends about the perimeter of concave surface 334 to

facilitate fluid flow through second lumen 18. Concave surface 334 and second planar
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ext ended from septum extension 26. It is envisioned

that first step 312 and/or second step 314, or other
w@orobioaa132 of concave surface 330 nmay be vari ouBCT/US2005/021972

di sposed about body 12. Concave surface 330 is bounded

by a planar end surface 354 of first wall extension

surf3éd 58 Ghsperatt fta defind decdull RAGSy 8RNIl Baf HEREBED Move. Second
concave surface 330 to facilitate fluid flow through

cavity 63 s fughenbawdedl @ avexisal base 663 Honpxpniple.sif flgidfiew is reversed

. 2 r fi first .cavity 56, .
i U GP 2 ERAPRBAE 06815 Wy Al Bl PRt a provima
inlet pottivar fop aeesteidlunyenal ® rdoxhgatitieseal 364 uils 0 Xk i@lcoesPlated that

364 has, an arcuate confjguration apnd defines a )
suctipropiopgied ivitheteconst umsa k8ohasta; greaten ilwd floverage pdinepnt proximal base
366M thdrawal of fluids. It is contenplated that suction

provided with first lunen 16 has a greater fluid flow

r at acent [ I, base 364. .Secon | I extension..

R S 2 B 80 SRS B BRI Nisosca
abolitodepRah bXtengun DB siich that fifst eatity 56 ansd bddoRd cavity 62 afd %ﬁhmetrical.

316 is _formed with septum extension 26. First step 316

Firsh gavibie e6iad seendzqayityr @2 epyndut ereinelen) spaceite faeibigte inflow and
' 26. It i t | at ed t hat
Out@&?g%paggg%@fg%ﬁ%?ég?nsecond slt ZngESegyathe °
o RN BA0 B AL o o8 hclint GafART D it o been

firstdufieAn 6 @nddecdad@mnen 08 bl alte@pEid BlaodPlodndirdcibRl. As second lumen
openi ng 46. Second step 318 extends distally a

! .ep .
18 expels Hinod ftaw fasayisednctian & thededy messale biaed flat isforced out of second
[ IS IS d n :
B8, Mol ok SUMPTRLALS bl Lo " BRE 30 cxnsion
332f deéservdsions hhamnah stlfyadieechl bibod €lokt mashes eRglyomy2ood clots
. opposj.ng first planar surface 52, and is spaced apart

dlSPPE‘%rf’é{ﬂarcg% Caﬁﬂ’lég\/e surface 334 spans across

approxi mately one-quarter of the circunference of bod

12 st alr%bég anprogidegd with guetiongle withdsaweuifly dions st lmcf; vessel.

Si ' [.8] . f step.31 i

oGt sRials B oyl o Hhigh SRR rlslao3hS By By gpenine 46
Sucon fsaeeat@3djavapt groxivienl baueIo diie 3¢ s edseppbkinigdy alsdiction source

Conca\se ZFLCJlr,f ace 334 i s bounded b%/0 a pl.anar end surface

'S .

(not3glpvigt Bidd LIRal |1s o3tedps jadircat2to meeKkimgl fhase HwWoand therefore,
: 4 to
oo FEEPRT el GFPREN (TSR RBN PRkl Tef by @ of

secopd firmere 1 8 3Thia wdn S@oatich pinmires teciragleti&B betagealahenst &, 18.
define second cavity 62, simlar to that described

ab@y . conenglated alvitthlodP closs, bribthee indeived edrthiyesa disposed adjacent
proxi nal base 366. For exanple, if fluid flow s o
cavipyay @ rod défstvunenc 40 Heave Pe PeRshesh awrynRy tsxersingelgop dlogh direction of

um&sCHAUS. TR BYERLT SH180P 106 difdEfor? BRER AR is expelied from cavity

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

above.

Second Iumen 18 is provided with suction to withdraw fluids from the body vessel
and into opening 50. Second wall extension 332 is symmetrical with first wall extension
328, and therefore, similar to proximal base 364, suction is greater adjacent proximal base

366. Fluid flow is greater adjacent to proximal base 366 and therefore, advantageously
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inlet portion for second |unmen 18 during w thdrawal of

fluids. It is contenplated that suction provided wth
w@eweomokibunen 18 has a greater fluid flow rat epEysmes 021972

proxi mal base 366. First wall extension 328 and second

wal | extension 332 are symmetrically di sposed about
dispoedtl Proxeale@sihe bidfl Huwibdilakxpdiled fr¢iA\tality 56. als configuration

. second cavity 62 are symmetrical. First cavity 56 and

mingpizgehigcenlptign botwsen humens 16gl8-val ent space to

facilitate inflow and outflow capability for each

| utederrifigetoc BHEURESal 9-3ih, ofiothert hiki¢reate 1émbeliimantage @atheter 10 is

shoW i o ETis0 AbSer T AT B2 B 9o FEL eF Ghon 428 that
extefds &ﬁﬁéﬂgg)g&bﬁﬂf‘ﬁrsﬂ-ﬁm%pfﬂ snddls @»ﬁﬂz_etl'a?ﬁﬁ % bephiR Autehsion g6. First

to the vessel, blood flowis forced out of secon
wall griensionsd28Tdaiings @ sanéavewuifaceadd tthiay fades saptund estgnsioh 26. Second

' st .second wal | nsion 33 Lt is
walf P okldRen R SRt o5 RS leP e Aoy pecond tumen 18
and id specedaymyyt &ovh Bipred &lt@istordR6.00S@Ena kAL @REeniBN 1432 defines a

62. First lunmen 16 is provided with suction to

coneve HyFiase rPhithe feesniaphien IsatRpsipasifel It Fheonterplatsd that the inner
surfgxfe‘:éw@f ﬁ’llsp %llfé %ilxosiclfng?}e%/ ahd %Héongl' %gﬁteé% ?iloﬁnépﬂ mgay have ralternate

orrentations In openi n uctron s ¢ é
surfat cwafiptrafiomysuck bs plass, 364 due to its closer proximty
to a suction source (not shown). Fluid flowis greater

adjFagewall eRtension UDB s asenfeRAtiARNdikHREEEBHR septum extension 26 in
advant ageousl y di sposed proximal to the blood flow

a spial wgniggpationedp factlitptealinidyflew axd prsvenidrerinerdationgbetwees lumens
onfy. gur ati. [ | opyobet ween .| unens .

6.5 {9 BT 563, 5 FSRAD B BT s v

confignaesins eshichas] foe leganple] s pesedloagitad epitalCavpital habingfa more acute

. first lunen . my be washed away by reversing bl ood
winipf i CASER s BRIIcBh Shc e el exiemsionggs ispds dafallss a distance aaa,

beydHdOibt fdp@Ming 146651 1 ' ol y
eycavi t; 0?6 g%é} 6t eﬁlgg ?ué{? %rf;?g ia};ﬂé%ll‘(g%}s og%J #(ngvl\}ov\(xglgﬁhe%hantom) of
secoadalyntehob®l clt as sqonginmlatad that tistnce emer inbe dexadidy earious lengths.
Second. | u 8 i rovided . with suction to w thdraw .
Conii; e G A ek PGB ON a8 21 P BFLAKREP 20 and is spaced
aparb@efifbnyal | extension 332 is symetrical with first
wal | extension 328, and therefore, simlar to proximal

Degngi YL AT R LRI BEPIL O RSE) oo
428.36fncasut fadeet el extendsagboan ttig etimbieiof posexepsudfice®i30tia a spiral
con &&hylﬁfftfbolélg ggfléslaﬁ%\écp gt;or\]/g, t%x a((:eillilta(%é:I ﬂL{doE?)vS tvrloagh %?St hIrplénS 16. Concave
surface 430 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 464 of end surface
454. Proximal base 464 is formed with septum extension 26 in an arcuate transition.
Proximal base 464 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 464,

Second wall extension 432 is circumferentially disposed about septum extension 26
in a spiral configuration to facilitate fluid flow and prevent recirculation between lumens

16,18. It is envisioned that first wall extension 432 may include various spiral
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m nimzes recircul ati on between | unmens 16, 18.
Referring to FIGURES 19-21, another alternate
weedomizrent of catheter 10 is shown, simlar tBCT/H81005/021972
descri bed above. First wall 22 includes a first wal
extensi on 428 that extends distally beyond first |unen
confifurihs! SuchRAC RS ARMble, h YR SRPEMEH 8¥HANS 'sﬁf@alzi@.‘vingI d fbre acute
wal [ extension 428 defines a concave surface 430 that
windling égpes designmbskicainsticorSezend el cxtengiginl 4324extensls digiallya a distance

A e e O AT -

46) gxd BN dPeniAB-4656¢ ¥Nebn¥éthilated tien distihcd $3p thafyl dx@éndavarious lengths.
concave surface 434 that faces segtum extension 26. It

CongavecgifasendBatfaepst sseend: plangryeiace 3¢ epnosings first ploparygrface 52, of
septﬁfﬁ{&'i‘&lis{bﬂ 25430 a%@&gﬂbgt MLk ofxt ensi on 432 may have

a ernate surrtac con |gurat|oné such as planar, etc.

First wall xtensjon,428,i,s, ci rcunferenti I i sposed

F b ool st 3 bty i ST RSE e 48D RROSEGna wal
extehd@i6h 1430at Bnd ksthifstel 4600 safillarBf eVEMuréPed EEd sadfAd@N454, although end

bet ween lunens 16,18. It is envisioned that first wall

surfeces d34i468 napginghyde iafernaties oadistingt stpetieg) extends about the perimeter
cont | tians.. sueh for. ex l.e; l.or .
of cgrbciaplea ?l’&llrf%es‘%’iq iha ﬁ%gr\a}ll %oglﬁgu%%lp@ agsgﬂ&tsélbﬁ%na&ggg t? 5%0@%%@%1d flow

ral

throdgls k@ond Mehérc 88., Coheave Suffade 43 dndevst@nisplafarsdfaexsEostperate to
distally, .a di stance aaa, heyond inlet_ op

defing sespnd Gty 625(Shown BLRhaatompEmil toay %qﬁen%ﬁn%oég Sécond cavity
62 iPAge? @)ul‘l)ciedslﬁgg B%){lﬁiﬁ’lﬁ[ghsé' 866 lof e{nc‘f s&?{yseeif@ gsth%%nt il q;fhantom and

di stance aaa y-extena varil ous engt cave
simidertyf condigdiad t6 basesddd, akliough bases 46d4ba aenyTRclafle slegrhative or distinct

ext ensi on 26 angd i, aced apart. therefrom Concgve
strugtﬂpeg.ag"gr FEHNIS lgg’tﬁ‘ﬁcﬂz’g" Eﬁe‘?r%%m ¢ ﬁq}ers PLREMADRSE A66 has an
arcuble! é&nﬂ@ka{tioﬁxéﬁnaéﬁ}fés ]fazﬁroxﬁﬁﬂ i f Rir8orft T0r §oB8ASmen 1|8 during

_about the perimeter of concave surface 430 in a spira
withelpavfdl @i fridso nlt isssontslatied dlaht sbetics, provided avithi seaord fumend! 8 has a
| umen ncave surface 430 and

fl . h first 16,
greaﬁr?tﬁ;'ﬂé B%"%ﬁgﬁﬁ_agiﬂrcglg@éog?a]c%ﬁé@t e to define first

Y waR e EnPgR CRE A0 SEFRIL Bl TR e Al disposed
abo&rb@PﬁH{ Lackidrde sitiPtbiBist BAZE HPdd SochbRd BRALY fre symmetrical.

septum extension 26 in an arcudate transition.” Proxi fal
Firsh ematy4 56! ahdseemdacayitnt@ bamidi gueativaentaspdceléd ifavdlgatg inflow and

roximal..inlet portion for first _ |umen durin .
outff ety Tor epftofieh | 1% coplsFintsie B dehiel daeppign 428 and
secdRfiOWhil eskiMistdh 4BT Shay WeBdispételdashont Gepaieexfehsibs Jd @Walternate
rate adj acent proxinal base 464.
configurations. For example, as shown in FIG. 27, catheter 10 includes wall extensions
428, 432 having end surfaces 1154 that are disposed in a perpendicular orientation and are
disposed about septum extension 26. Alternatively, as shown in FIG. 28, wall extensions
428, 432 are perpendicularly disposed and have a reduced dimension about septum
extension 26. In another alternate embodiment, as shown in FIG. 29, catheter 10 includes

wall extensions 428, 432 having end surfaces 1254 that are disposed in an undulating

configuration.

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
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Second wal | extension 432 is circunferentially

di sposed about septumextension 26 in a spira
wa@omvbiogpipation to facilitate fluid fl ow and prPOENB2005/021972

recircul ati on between |unens 16,18. It is envisioned

that first wall extension 432 may include various

18 é{?bfsQJI(%H‘M)\Q%@Iﬂt&ﬂﬁeti@%ﬁh@%od}f PssEXERRVE by ArfdWs @A, in FIG. 19),
efongated spiral, a spiral having a nore acute w nding

bloadyflewde dorgad ontbf sedond dwmen $8c oHek blabd flowt émetislly dBacted out of

extends distall a dis ce .bbb,. .be d, out | et .
cavigh B8 DR SeProrab R b AT o S AR PR Bt SRty fissted blood
flovk @adhiek @wapafg,nblﬁgdéﬁ)}s diBsbsedh@hcePPONity®H246. 1t is
contenpl ated that di stance bbb may extend vari ous

| engish $um &P N6 v Ero%ﬁé‘daﬁﬁh 434idneeewitt&aRNGuil F¥R the body vessel.
surface 58, opposing first planar surface 52, of
Thesppiiamdraws blowiddtow Gonmnhrioys disedtiods aphotientitémsfintorimlet opening 46

(hoTOS DA aRE o st 1 escouaiton et iRl Bi R 16F Gue oo s
closeSprikingity 46 L£autibAv6eee tidt SMEhHUIFhaa Slohdi grédtdrHa@bntad $roximal
surfaces 454,460 may include alternative or distinct

bases4G4and thenplfastasivartagaowsly dispesgseprioninad o gte Wlopd How being expelled
rf. ' | ral nfli Lon, .as .descr.i .
o 85882 S petePr Bl By FAS b BRRSLon ARuBS G Ofljen berween
luméd® 16008cave surface 434 and second pl anar surface 58
cooperate to define second cavity 62 (shown in
phanisosBntensplatel ahattWlodd Blotsd @F Gflich @HdERNRY HartREED 'd%gosed adjacent
cavity 62 is further bounded by a proxinmal base 466 of °
cavigsh §6 safi firgt &uag 16 gnasvhe i washe aweyn bk velsingl blopg flow direction of
onfd gqyr to hough..ba 4. 466 .
ta BTG, P RBRRL N oo UM RRGRE MGy B 123y rom caviy
56 sdanp |a§i.all'tr)fdi1febﬂdﬂ bldddoflow SvdsByeiw8dblbl tlaatdnailer toliat described
proxi mal base 466 has an arcuate configuration and
aboYfef i nes a proxinal inlet portion for second |umen 18
during withdrawal of fluids. It is contenplated that
suceranl wreui ldeid prpided with suctiamtervitlgirag fluadyfremt the body vessel

fluid fl rat e adjacent proxjypl base 466. FEirs I .
and g5 el $gbs Gl S R s BRI i) 5P o Lxension
428 syrunibiefcra) divileht fPRSRIN:A DAty 466 BhetIONED todtsdrQidjadBntSp6kimal base
that first cavity 56 and second cavi t% 62 are
4665 \iish Howdp greatersadiacgt toy prosimg dbase d6h nd dhpreforg.2advantageously

. n ivahent . Lhi i w .
ORI L BRRSEHPPRA Wl Sl S0 A confiuation
mininhia¢s fecitatlatival betextrensneps 1628.and second wal |

extensi on 432 may be di sposed about septum extension

26 Reffereihf &6 NEIGURBS 206, abhdiRér- allehiate Xt d@meSof kO®Bter 10 is
in FIG 27, catheter 10 includes wall extensions 428

showye i ta ghasdasasibed abevs witls regertbio FIGURIS prdédthphingludes a third
lum&?%?ﬁn%@#hﬁé?ogféiyg@im er?5y &1 ebg LSRPR/ ﬂ mﬁ@f %ﬁq:feéond lumens

Sept um ext en efnatively, as sho
16,188 inchaling ekheltmieowss and intermittent operation. Third lumen 517 may be

employed for various utility, such as, for example, medication infusion, blood sampling, or
pressure measurement in a vessel.

Third lumen 517 is coaxially disposed with a longitudinal center axis of tubular
body 12, and extends to distal end 14 beyond first lumen 16 and second lumen 18. Third
lumen 517 bisects septum 20 along a length thereof and has a substantially circular cross-

section. The interior of third lumen 517 is defined by an annular surface 570 configured to
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428, 432 are perpendicul arly disposed and have a

reduced di nensi on about septum extension 26. In
wap@bioea19nl t er nat e enbodi nent, as shown i n Fl GCPRB8S82005/021972

catheter 10 includes wall extensions 428, 432 having

end surfaces 1254 that are disposed in an undul ating

facARAYE fHHE AblORithihMEmEP B 7. IR EbrtBmplatcdahNahRA IdRen 517 may also be
advant ageously facilitates reversible flow between

corffigused fonpetarialeing fnd VQ@@@rﬁDW ultelp engisiopedathab thivgt lumgn 517 may have
QW di rect| umenl8

varfoo st SR pGE L RBRio6S, REH0AR, VeECRoBL RElRRYE ectanguta,

elll@ﬁéaly\pol ol Bt AlRimbdd| oFedc hivsinits copfig@atictstar®khown in Figures
ond Jumen 18. The_blood flowis axially directed

269out26bandcwi by loger dssesibede J@#& lypien Sé% maydecisugmiigpred; for various
d
rr B SR SO0 SO R Y EEGRLAC R0 Y Bzqromens ot
par@i2ulafcatisdted apphcatibh. i s provi ded with suction to
wi thdraw fluids fromthe body vessel. The suction

dr angir8l@aeh §1DWal HeMn¥RfhBUSin@hsi6edd @NisickaBé alternative dimensional
orientations into inlet opening 46 (shown by arrows B

crops sgefigns Fohin Sody ildnsuch s sarew aadj lzer@@cim%m&,u pralvengage surfaces,
uncf(ﬁé’t n%u Iy aQ*)eﬁ t %fzcgcgj%ﬁ tgxfhg] f’e%a% éelﬁar BWClid ?@3{18193” "fi&or flow rate

| s gr j acen
reqprrememtal Ihis sentéimlassithbhbirdflomen 5a7iviaptaxgadusiesnative lengths. It is

sposed oximal to the blood fl ow bei ng expelled
forfocg ﬁvrgsmp@;ﬁde@awodge%way ot adsHorf Sircksnt Righaat fogrprample, o

b S S

contenpl a ot's

par Il"h‘f‘!i ?&meﬂjgﬁp? c%jde@%bﬁ%F A en XI%)? {4&'11{21\;) ary Ottt opening

5721t1fae¢§ tigposatl dtldﬁmaﬂsenHGM 6Bbodjp<lm rA:n/ ﬁﬂ&ad:peﬁfngbdnaﬂﬁihown) of third
fl ow di rectl on, blood flow is expelled fromcavity

lumgap 17 e disrpseriay Periraglicad 481 ady 13w Ondsheneningay/ 25 s%ﬁgured for
exp%gs%rrc' of Bhid Aélg in @(%I%Q?Eucﬂ%ﬁ{i iRE Qh@ﬁlg&? ve%ﬁlﬁ?ﬁ'&g SL#HIJI%EF}] ot shown).

I's provi suction to w thdraw
Outléteorivaiiy VESBIBY barndtruomlp dmpemman@d&(hd Gafigmetdywddh as, for example,
with first wal] exten

recfBBLIaR, sUpREiTeF BP BB AT P R FARRorb s o Tacate fluid
flow Ual)oR dtthehrrR A StheR SiraGSR!l PILXIn@hpIRRE Qhﬁ%ﬂeﬂaﬂé‘nﬂxg 572 may

flowis greater adjacent to proximl base

alse beecafiguesd fadwetiongéduisl, gr fhir ofies edtablegrirpese. t o t he
bl ood fl ow being expelled fromcavity 56. This
conThgextatioroof thirdilomere$17 écdafmet dlyi cofirsb etcuste wdlusBNand a second

16, 1 ef RES 2 not her alternate
arc%am ln%ﬁ’t ﬁnmi 21?}5 éﬁ %e‘pgrate% t%om 1rst lumen 16 by first arcuate wall
574. This first arcuate wall 574 is bound along the length of third lumen 517 on either side
by surface 40 of septum 20. Arcuate wall 574 is bound at outlet opening 572 by a planar

end surface 578. End surface 578 extends about the perimeter of arcuate wall 574.

Third lumen 517 is separated from second lumen 18 by second arcuate wall 576.
This second arcuate wall 576 is bound on either side along the length of third lumen 517 by
septum surface 44. Arcuate wall 576 is bound at outlet opening 572 also by planar end

surface 578. End surface 578 extends about the perimeter of arcuate wall 574.
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shown, simlar to that described above with regard to

FI GURES 19-21, that includes a third [umen 517.
wao\dwanoAageousl y, third |umen 517 can be used wWCTHUS205021972

and second | unens 16, 18 i ncl udi ng si nul t aneous and

intermttent operation. Third |lunmen 517 may be

enprgyiedafl 9b hefuhoys %ﬂ wall Exteﬁéi&h 588 thdt Ukt MRkAly beyond first
medi cati on | n usl on, sarrp in or pressure

lunmbﬁJaruimrspaaad a@anefsmebepmm |exts¢n$1g b First wall extansion 538 defines a

cofsib S350 Sah bl e e R 25 oSyl R o second wan
extehIBD 538 tﬁﬂdeﬁsﬁ&ndlsiau?ﬁﬁ ¢8d sddonfdiulneners add iPispagt Sapart from

septum 20 along a | en hereof and has a
sepsurb sxtensionl20y Ticendivall extension S dsHnesth eongaye sydrces34 that faces
se %lgﬂrdtel nga 517 is defined by an annul ar surface 570
PESATgore ?ofacilitate fluid flow within lumen 517.

conf’ G5 BST Bp Segtiogr s By o1 < BRGHSC et st Pall Sxension 525

FirS st tpRetidM880 édbddd aldhaBRe Sidt] PBImESN 6F 18l wall §xtens1on 528 from
cross-Sectional configurations, such as, for exanple

sepctwu sutfeee A2 to mdanan epdisufacee}i4 mt 31 grcuaty cﬂoyégwatlon etAcsecond first

e T T

ma'fyliﬁﬁﬁdé difermmived6r aistfctamtiugd)rie dhs‘p@ﬁed\/ av the Wlisthlogrisofodecond wall
luid flowin various directions and orientations,

extgesieh §2Hg Seeonchtp seeion Erenttendsralengoerdistal pAriragiethef sscond wall
extgﬁsﬁééﬂn g% %‘gﬁl seg g.]r{"agggglt(?éﬁnﬁ%dlgﬁr U 450riflay arcuate csonﬁguratlon

rnative rrenS| onal
Adsaﬁhgemnslyy\ntﬁd‘lb]ilnbOdﬁigﬁatloauwtlplsectms ride, 482 ib rdeﬂgned to prevent

portions, converg surfac ndul.ating surface
tragpe 10 &ecap%aalrgget%fl PReepe i ACRl RS Y ot ST Figure 262, end
sur?aﬁigé Q54 féé@)"\éité{decd'rﬁﬂﬂbﬁsﬁnﬁﬁé §mo!)tth tka%sﬁfbﬁta@%%ﬁ%‘%ﬁst&lr&hmeter of

I"umen may extend alternative
resfomttvbewallo&xn%nmb aRed3thatistabeyd 142 may i ncl ude
addi tional |unens, such as, for exanple, a four |unen

c ontﬂ gachaifitalfseste efnbodieeatsshownfn Figuse Zﬁb)md 26 third lumen 517
n 517 includes a first pen

d |
haseg éﬁ?ﬁt@%ﬁm weAgeethapsse ﬂpﬁsggsest?%t A, @ggpsﬁg’sléoﬂe%ateg from first
lulg?ﬁ%fﬁl%y £0411%b0Cind’e géslpaila%ed @!:(ﬁfd 10RRAR 18D (s@ﬁthmsﬂpvﬂg shown in

'umen’ 517 i dlspose at proxi mal
Figmw§l6ﬁ,2wald)mtea‘slon$)é28 n@j325m21uds hitmtfﬂl;g seotions 680 582 As shown in

of fl ui intr uid into the
Fighf oo/ BUs I £ B eBtond G GHa ity inephdBBTHG slone the
d1s§ﬂ%e1rﬂﬁ¥tepﬁf1‘é§1i'5écﬁvélel‘ékﬂ%ﬁﬂ%m 6and configured, such
as, for exa rectangul ar, elliptical, pol ygonal

fetag| I&Fg{‘ gﬁf lﬂeH%ltéJ?rﬁlav&gﬁ tg :sﬁ%vtw:f glt n‘f%tétég %ng 26¢ includes a fourth
Junsdnr TA2 gimdlar tot third lomen 8l Bowth e WitHasta S(ubsmmtmylySJVeﬂige shaped
crogg%/ection. Fourth lumen 702 is separated from second lumen 18 by wall 700, and is
separated from first lumen 16 by septum 20. As shown in Figure 26d, wall extensions 528,
532 include blunt tip sections 580, 582. As shown in Figure 26e, end surfaces 754, 760
extend continuously in a smooth transition along the distal perimeter of respective wall
extensions 728, 732.

In each of the alternative embodiments shown in Figures 26f and 26g, third lumen

517 is disposed longitudinally within first lumen 16. Third lumen 517 bisects surface 40 of
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al so be configured for suction of fluid, or for other
sui tabl e purpose. The exterior of third lumen 517 is
waledosoerdoby a first arcuate wall 574 and a secp@mUS2005/021972
arcuate wall 576. Third lumen 517 is separated from
first lumen 16 by first arcuate wall 574. This first
se ﬁ%ta?oﬁ_?ee{ lengthdhdréo s 8ls@hehdiafy tRAdANcrds- §e|<'!t16rg As shown in
umen on élther side by surface 40 of septum 2
Figtwe 06f, evalbektesians §2& cidddingtude ilungttipo pestions) 580,258:2,/ éxs shown in

.pl a rfa 5 nd, surface ,578 exte
Figd W36, Sk oRien 54008 tRE RORRSS I # H AR 3tk along the
d1s§a¢@&ﬁﬁ%t%ﬂoffe@§€cﬁ@§%ﬂ ekt¢AEiBnslPg3zecond arcuate wal |
This second arcuate wall 576 is bound on either

si dén gadbef thp eltpativyhembodinienty shgwa rin Figurps 26k pncb Adi, third lumen

517 garlsf G séﬁaalg{ &78@%3 shéfééfn%r?%esgats ur eﬁ&fglujtlg A8, separated from first

lurﬁddf f(ﬁBﬁaWaﬁfl g0, endl & sehadtedtfn p@fohmrﬁén 08 bﬁhovlda?lt €02. Walls 900,
574, First wall_ 22 includes a first wall extension

90%2@%%11 SxRERI) andeRiyy cxtepeinp 20i pudt a Pty iengionrf4i of body 12
defSRARGH. lﬂ%ggj dg@ﬁﬁ%&ﬁf‘s%ﬁse&‘@ &84 %@ Hé fgtetn £l ptum extension

ext ensi on nes a concav sur aces
26s @at shnwaxn dlgmire %R&NalBexnemiomaSZS a2 lmrbichdﬂsntaqsmnm 580, 582.

ensi s dis eyond second
PrWH 111 1t 38’3 g éE& ea§§ ‘sﬂr ?}ﬁ%{e %H&?éﬂ’og%‘ transition
aloﬁg ﬂﬁ%émn‘i‘éﬁ&f‘dﬁé@@c%ﬂ?&t&%%rﬁ 909 %V e surface
4 that Taces septum extension 26. ATfirst blunt tip

section 580 is disposed at the distal end of first

wal | extension 528. First blunt tip section 580
extends along the distal perineter of first wal

ext ensi on 528 from septum surface 52 to planar end
surface 554 in an arcuate configuration. A second
first blunt tip section 582 (simlarly configured to
tip section 580, although tip sections 580, 582 nay
include alternative or distinct structure) is di sposed
at the distal end of second wall extension 528. Second
tip section 582 extends along the distal perineter of
second wal |l extension 532 from septum surface 52 to

pl anar end surface 454 in an arcuate configuration.
Advant ageousl y, the blunt configuration of tip
sections 580, 582 is designed to prevent trauna to or
"snaggi ng" of the vessel wall. Alternatively, as shown
in Figure 26a, end surfaces 554, 560 extend
continuously in a snoboth transition along the distal
perimeter of respective wall extensions 528, 532 to
distal end 14. In each of the alternate enbodi nents
shown in Figure 26b and 26c¢c, third lunmen 517 has a
substanti ally wedge shaped cross-section. Third |unen
517 is separated fromfirst

25



lumen 16 by a wall 600, and is separated from second

umen 18 by septum 20. As shown in Figure 26b, wall
wezxdaoensilons 528, 532 include blunt tip secti onBCEH882005/021972

582. As shown in Figure 26c, end surfaces 654, 660

extend continuously with snmooth transition along the

dis ﬁerlneter of respective wall extensions 628,
632 el he ypdarsipod thap vaERUS @ﬁ@é&%@ﬁt@%h@m@ o the embodiments

6
A e Ribge e BB RS O A B9 o limiting, bus
mesaip sals aerstenqdhlfmamﬂ 0f thdhapedus embedis@atsi oMhok® ykiiled | in mha art will
7Q2 sep ted fr %scond | u n 18 wal | 700 z%
enyig0R g Eicp g WG 19 AR A @éyﬁﬁﬁnzsoappﬁ&ded ereto.
shown |n Flgure 26d, wal l exten3|ons 528 532 incl ude
blunt tip sections 580, 582. As shown in Figure 26e,
end surfaces 754, 760 extend continuously in a snooth
transition along the distal perineter of respective
wal | extensions 728, 732. In each of the alternative
enbodi nents shown in Figures 26f and 26g, third | unen
517 is disposed longitudinally within first |umen 16.
Third lunmen 517 bisects surface 40 of septum 20 al ong a
| ength thereof and has a substantially circular
cross-section. As shown in Figure 26f, wall extensions
528, 532 include blunt tip sections 580, 582. As shown
in Figure 26g, end surfaces 854, 860 extend
continuously in a snmooth transition along the distal
perineter of respective wall extensions 828, 832. In
each of the alternative enbodi ments shown in Figures
26h and 26i, third lumen 517 has a substantially wedge
shaped cross-section. Third lunmen 517 is separated
fromfirst lumen 16 by a wall 900, and is separated
fromsecond lunmen 18 by a wall 902. Walls 900, 902
merge with septum 20 and septum extension 26, and a
wal | extension 904 of body 12 define third [umen 517.
Third lumen 517 is di sposed adjacent an end of septum
extension 26. As shown in Figure 26h, wall extensions
528, 532 include blunt tip sections 580, 582. As shown
in Figure 26i, end surfaces 954, 960 extend
continuously in a snoboth transition along the distal
perinmeter of respective wall extensions 928, 932.1t
wi || be understood that various nodifications my be
made to the enbodi nents di scl osed herein. Therefore,
t he above description should not be construed as
limting, but nerely as exenplification of the various
enbodi nents. Those skilled in the art will envision
ot her nodifications within the scope and spirit of the
cl ai ns appended hereto. WHAT IS CLAIMED IS: 1. A
cat het er conpri si ng:
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an el ongated tubul ar body extending to a distal end

t hereof, the tubular body having a first |unen and a
wa@eweofokibunen with a septum di sposed t her ebet Wwe€TUS100%021972

tubul ar body including a first wall that defines the

first lumen and a second wall that defines the second

| UMV AT BPCLUAIVIED 18he septum extendi ng distally
beyond the fi1rst Tumen and the second | unen; wherein

the flrsyxaﬁﬂémﬂdgglggﬁ%fa first wal | extensipn t hat

extends in a spir iguration fromthe first |unen

and_i s s pant from orgt | f. th ept,u .
and®} ﬁlongﬂat § ?ub T bagy ﬁé@né{agg f‘ﬁl s}ag %p&% ef t% 2uburﬂr body having

a fedtloflefandS $eR6hd @ndwithal selpﬂum ‘&ibpbﬁdnthéﬁé@ethl%bﬁ tthe tubular body
|l uren i s | ocated coaxially ong a longitudinal center

inchding firstrealt ipudefme mﬁrselunﬁn@@@r?e%eépncbsvaﬂ dhattdsfingsthe second
lurr?é [Ho:l'tmlwa? b gttLpﬁ e&&hﬁﬁgld‘f@:&h ?yc‘on% R kfﬁgtal[ﬂﬁgﬂlanﬁ the second

ar cross s A ca er as reci
lumElnalml, wherein an exterior of the third lumen is
defined by a first outer wall and a second outer wall,

t hewhbieirtl the!fREt hWallS@prides @dfifst ORall Retenkiofit that/ BRI in a spiral
said first quter wall, and the third lumen is

configyrationdpr fisritsHamsa @o i spaerskrpaLf feom theaseiéaniofghe egptum; and

wall. 5. A catheter as recited in claim4, wherein the

fi r the tellarbogiibaving asbiidHinzgnong a | ength of the third

lumen by a first surface of the septum and the second

out 2r wall catletdramecitet amglairthd, vhegimthefthiré éurhdn isdocated coaxially
econd surface ‘ﬁf the septum 6. A catheter

| umen by .a
alo%%n?%%g@afﬁn&réﬁﬁ@th%'% dy- portion of the th| rd

Iunen ext ends dlstally be ond said first and secon
7, caphederrasaeaicddn chaimi b sehergin dheathisdlumgp éla@arsubstantlally
cn&ﬂ? 99&&1%@" i ncl udes a second wal |l extension that
I'n a spiral conflguratlon fromthe second

| unpn an aced rt fro ort i 0 ) }
seg?um g Caipei ﬁe’iegﬁgagl flar {Peav hielh L P0G Peflor \&%éﬁeﬁﬂrd lumen is

defind@ blyid Sist Wadel waKtRa% RBorideliidwsl],ah® HaRRRnRAds SéfafA6E from the
that forns a boundary about the first wall extension

firsh Wemeadlyy sred firsi @uiepiwagl andtheithind Bmenis separpied fiiops theygagqnd lumen

' catheter as recited in claim7, wherein
by%ﬁ& geF:%h&)gm\%?ilwlb\uextenS| on defines a first cavity and

]E Ih(re%ts egg&dcia efer &(seir(%,'cztg P al%%e b nﬁerem he ?i(r)sr% outer watll 18 bound along a

length of the third lumen by a first surface of the septum, and the second outer wall is bound

along the length of the third lumen by a second surface of the septum.

6. A catheter as recited in claim 1, wherein a portion of the third lumen extends

distally beyond said first and second lumens.

7. A catheter as recited in claim 1, wherein the second wall includes a second
wall extension that extends in a spiral configuration from the second lumen and is spaced

apart from the portion of the septum.

8. A catheter as recited in claim 1, wherein the first wall extension includes a
planar end surface that forms a boundary about the first wall extension and defines the spiral

configuration of the first wall extension.
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second cavity being symmetrical. 10. A catheter as

recited in claiml, wherein the third lunen has a
wagaadpsoea1v: al | y wedge shaped cross section. 11.PEI/US2005/021972

catheter as recited in claim10, wherein the wedge

shaped third lumen is separated fromsaid first |umen

by @ thi Adcatéi§rasRtited MNélains 75Ralea] 8¢ firsPMalaixtension defines a

second | unen by said septum 12. A catheter .
first oanptyi @ndnthe seernd| wrly axtension Beflines aesdond gavatyd iheglitsbcavity and the

di stal. end thereof.. .the tubular body having a first
secpﬁ%aryﬂg%gmg Sé/glé%%dcallUnen Wi th a septum di sposed

t her ebet ween, . the tubyl.ar body including.a first wall .

t hat G dot ArreliettiaS £retel i GHoR TaPosEis Quir AR b substantialy
wedl®f s db& &sNd | unen, a portion of the septum

extending distally beyond the first |lunen and the

secpnd | . r.el:n qt: T o i :

. 1ol 45 16 .

oot PP ATEe TS S b 8 Ry LA 4B i e
sepbrateth frove daid &itst [lumem byndthisl eyecedllapat is $eparmddnfom said second
I ortion of the septum and the tubul ar body includes a
umeiby $21 5588 hhi ch ext ends distal |y beyond the first

wal | extension. 13. A catheter as recited in claim12,

whetei n fatheter spmpEsingext ensi on defines a concave

surface facing said portion of said septum and )
i ncaruelerngasedoiuinlar bedidedendingto a distal tudt thsrefvbe hthatay body having

o R Wb s SESHR o S BLPER SRR e wbutr vy

includinget Bfst aallregi defidled the Tirst 10inkR andMaskednd WAIE tHafidéfines the second
lumen is |ocated coaxially along a Iongitudinal center

lumep; 3 peftiamnef thgrgpiaim pygyding distallychayead dhe figst luwpr agd ithe second
lunfehdl M 12, wherein the third |umen has a substantially
cltcular cross section. 16. A catheter as recited in

| ai m 12, .wher ei ' f the third is . :
et PPN ERE St QoS a s v L BB il Bl jn o soiva
conffigratibh fiénl GEERsti18mee RET Rispsbeli apant Gt the HditidnWTee RYtum; and

said first outer wall, and the third !umsn i s
sep@k alrthrioaihdigds ecand lﬁlﬁé@ﬁ/h% e%?é_n@s %fs@a‘m%e‘?/%@fhe first wall
vva[ | .17. A catheter as recited in claim 16, wherein

exters®nf i rst outer wall is bound al ong

13. A catheter as recited in claim 12, wherein the first wall extension defines a
concave surface facing said portion of said septum and includes a planar end surface that
forms a boundary about said concave surface and defines the spiral configuration of the first

wall extension.

14. A catheter as recited in claim 12, wherein the third lumen is located coaxially

along a longitudinal center axis of the tubular body.

15. A catheter as recited in claim 12, wherein the third lumen has a substantially

circular cross section.

16. A catheter as recited in claim 12, wherein an exterior of the third lumen is
defined by a first outer wall and a second outer wall, the third lumen is separated from the
first lumen by said first outer wall, and the third lumen is separated from the second lumen

by said second outer wall.
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a length of the third lumen by a first surface of the
septum and the second outer wall is bound along the

wo esogobe1ef the third |umen by a second surf acePOf/Us1965/021972
septum 18. A catheter as recited in claim1l2, wherein
a portion of the third [unen extends distally beyond
sai i T 1 &tcadathr 96 $EUNEd lit! BRIS 16 1 WherinCRb FBdt VutcdSwall is bound along
recited in claim12, wherein the third |umen has a

a lengthsofthiei third yjumeni g asfitsp serfape sf'shs eeptimnand the skcond outer wall is

[ g laim 19 ' h d
o g A ST B DR v
R S G TENCTING GHE L R R N

extGRTRs 1y Wby oA sRd ARYBAESbcbHPHIndinsbody extending to a

di stal énd"thereof, the tubular body having a first

I u an j . .

t hep sbot et RS TRl B2 ARERS IR B TARRE hag g ybotantally
weddeashaptefdrosssedttoa. f i rst | umen and a second wal | that

defines the second |unen, a portion of the septum

extEndi ng dditetedlak YediRY andldifel f, wteteih We?‘bdsliab@d third lumen is

second lumen; wherein the first wall includes a first.
sepgtated fsomesaid Brst dummen B (eethird uierawalhi angl iscssRmtiatedr emsgid second

f J irst lumen and is spaced apart fromthe
lumggiﬁp‘isglﬂesgﬁﬂupﬁe septum and the tubul ar body having a

thisd lugen.of substantially circular cross section
an ]éxtégﬁﬁﬁﬁwﬂfg?%T$§gbeyond the first and second

| unens, sai ir unen J. ocat ed cpaxj al | on .
corfrsiongi whilih Gededune Ba tsElou Grrefbaye Bufig body having
a fild $&Abn 8/ d sSERHdUImeR wiehkh %E}btlﬁﬁl S’igpés@@ tﬁéﬂéﬁe@wééfﬁ?ﬁbt tubular body

_ defined by a first arcuate wall and a second arcuate
including a fitsewehithad definesrthe dirstdpmemtnd afseeomdtwall that defines the second

| unmen sald first arcuate Il ,, and.the_.third |u
et "E Bpsffont e pohiEin, BN 4 Bilveh 54 LA 6L Ly HAE Bhe sceond
lum@hcuate wal | . 22. A catheter conprising: an el ongated

tubul ar body extending to a distal end thereof, the

t ubyhQEinPARY iRR WD ifclhddsSh ﬂir’éﬁ%lla%e&i&?%’ﬁdeitﬁgﬂénin a spiral

with a septum di sposed therebetween, the tubular body
configetatioi frgmathé ifirst fumerl 4nd ik apacdé bparefomitbe pontion off theeseptum; and

and a second wall that defines the second |unen, a

porthé aubuddr bddy kemigm thid dosen @f dubdtadtiafly bescahd drése section and

first lupen and the, second
extendgng distally beyond tthe first ancf1 second lumens, said third lumen located coaxially

along a center longitudinal axis of said tubular body so to bisect said septum,

an exterior of the third lumen is defined by a first arcuate wall and a second arcuate
wall, the third lumen is separated from the first lumen by said first arcuate wall, and the

third lumen is separated from the second lumen by said second arcuate wall.
22. 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 the first lumen and the second

lumen;
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| umen; wherein the first wall includes a first wall
extension that extends in a spiral configuration from
wo b@efd2182 | unen and is spaced apart from the POF/UBZING/021972
of the septum a blunt tip section is disposed at a
di stal end of said first wall extension; and the
tUb\k}h@IgmbW li’ﬁswglltlﬁélﬁgesl o i3t \%f} eﬁteﬁQBH Sh&' efEnds in a spiral
recited inc a|n1 wherein said first tip section
configteatids fimpothe fastdumemhncbsrspmdelpaxmﬁ‘rosaihd pbiticstofitld $eptum,
extension froma surface of said septumto an end
surd ekt B scotiof i disgdsedvatl d distdl @nisafanid fivseRaldegtenddich; and
configuration. 24. A catheter as recited in claim 22,

wheghginibulldi@old§ hbsla tHiMEBmes. | ocated coaxially al ong a
| ongi tudi nal center axis of the tubular body. 25. A

cat fiet er Aasehe lak ?&:ﬁb@ rf&l@in'j‘?i ZxVhé’i‘gr?lrs%idqﬁltspﬁ}tn s&idodl 2eétends about

| UBn has a substant i al y circular cross section.
a distat perivetter ofomid Bt Wekli exuanmbmﬁnn@surfdoe oEsaid septex tean emd surface

of the third l.unen a first outer wall
Ofsﬁﬁldttlrét %[@]ESﬁtan%ﬂi‘ glra%?lra ?‘H’g-dgf’f#lpﬂ | umen i s separat ed
fromthe first lunmen by said first outer. wall, and the
thi | ufreatheter aefssited Brlaipnda, ivherein thsithird ippasn @%@md&omaﬂy
alo%&ﬁ%ﬁ&&ﬁl@lrc ﬁ%&%ms%?the‘t\l&ﬁ&f%‘d r as recited in claim

ereint irst outer wall is bound al ong a

s epr)%t h oj& éﬁ)[%ﬁatr Ia& ¥e‘%1t£&‘ HF& ﬁ?l)( 29 \{/l{lé'réﬁl t@g{hlﬁolﬁpgﬁ htagg substantially

¢ %3 E¢6Ra out oun
c1rdumﬁgtd3s@éctibhe third |l unen by a second surface of t he
septum 28. A catheter as recited in claim22, wherein

a pry.ti oA @thetdr@strbéifed ih M BX tvagsin GinSdx®rloy JPENPErd lumen is
said first and second | umens. 29. A catheter as

defingé by edfitshoetemnwell 2rd a\sheand quterhwall, Hhe tjlirlddmn haseparated from the

first fﬁ?lﬁtn téa?ci k' Yt B 1%9 glaﬁ hzﬁ%le tﬂe %l%ﬁlﬂ? 10115 S I{llr%t%é) froi% the second lumen

r as rec erern

by shbgednd bitegwhllnen is separated fromsaid first I umsn
by a third outer wall, and is separated from said

secpnd | Nn@heRY a8 ?écﬁe@ SPEIHT 26, 1whe9«ei‘%ﬁh@ ﬂs@ fouf$ wWaBlGh ‘b@ﬁ’nd along
in claim?22, wherein the second i ncl udes a second

a lenathl ofethe dhied dumerh by acfsestéace of éh@ mm@n echthegigeend owfer wall is
t h |l u and is ac art..fromthe
bougf fng e, RRE R 21 &“ﬁﬁ%ﬂ%ﬁy « SERBA S ARR R obd FPLEE s on
's éjg SPORE tl?etteraas recfceé in claim 22, wherein a portion of the third lumen

extends distally beyond said first and second lumens.

29. A catheter as recited in claim 22, wherein the third lumen has a substantially

wedge shaped cross section.

30. A catheter as recited in claim 29, wherein the wedge shaped third lumen is
separated from said first lumen by a third outer wall, and is separated from said second

lumen by said septum.

31. A catheter as recited in claim 22, wherein the second wall includes a second
wall extension that extends in a spiral configuration from the second lumen and is spaced
apart from the portion of the septum, and a second blunt tip section is disposed at a distal

end of said second wall extension.
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end of said second wall extension.32. A catheter
conprising: an el ongated tubular body extending to a
wale@bab219 p and having a septum that separ at esPEr/i5208$/021972
| umen and a second | unen thereof, the tubul ar body
including a first wall that defines the first |unen

andgAa segepghewabbmbhghedef i nes the second | unen, the
septum havi ng a seBt un%ext ensi on di sposed adj acent the

di spal, lo'ﬁtheﬁl bt § ﬁ#, NGt dlifitld ¥ &%E rtﬁi) LAE phify t.':1 septum that
[ unmen the secon umen, ereint frrst wa

separates wdfrst hunfdnr aid a/\/@écbn@hlrﬁa’tsthereof,hhé tubul e riaely dncfltldihg ¥ first wall
beyo first men and i.s spaced apart fromthe
fsf%tns %@Agm% and p accond il thatioeinehl 85084 ek ond
wal | extension that extends distally beyond the second

| untBp septem; having-a-sptup sxtensipodispered @é@p@rmt@@@wg fipand extending
dtst\é\ﬁ?’ﬁ o%dttﬁ]eeﬁ{s't ftﬁﬁenvﬁldlthee%%tcgms jugfpand the second wal |

I'on ar I'Sp oéed about the septum

h
eV B Tothe i AU ESSE pR uPf o8 5gh 2y s ity beyond the

firsB REREAAnd Y Sptcad iaPat RInR the/ Sepinen SexBdndidal ttielsdcof® vl including a
the septum extension that faces the fi rst wall

secend wal ieztension, that @mrtdétdes’calbsbfn@@dttb@ s¢qeng | lumnan 38d is spaced apart
fror\rll\'qﬁé ?ég@urﬁ r&te%?%gnglh% t g)ﬁr&nx%lp thetl?su% ke ﬁt%dSe%naa\Pall extension
angular orien ionrelative t ahar surfac
are E%ﬁnﬁ&ﬂbﬂﬁﬁ&pb@ﬂ&lb@ﬂt thét@dptﬁrﬁeﬁ@ntlb@ second wal |
extension. 35. A catheter as recited in claim 32,
wheggi n A RGthbier 8§ ratpbl iNhiRNS, Ghdréis b8t QA eftehsias @Sdisposed
havi ng a perpendi cul ar orient ation. 36. A catheter as
at ame?@gtﬂ@ﬂ orlﬁnt@tht ldive tnacrlenan surecer ofrthe sqpinn axgangionithat faces the
ﬁrstw I{ld surfaces having an undul ating
con | nga I'on. 37. A catheter as recited in claim 32,

he first wall ext nS| fines a fir .
o€y " A et Bt RN 20 FBrteRE i atdohd bl gagension s
dispR¥d hﬁ’an b4y dr%ta@l@i{'rélﬁtl%‘tﬂ) 4 PRngeaRRde 6Ad dphiPh BGension that
symmetrica 38. A catheter as recited in claim 37,
facesibe sdoand wallfexiensional | ext ensi on i ncl udes a base t hat
defines an inlet opening of the first cavity, the base
bei ¥ty di Apatheter psoreited| intapaifl 32, dvlidraw theifig veadpextbmsion includes
tmthe second cavi aof the second wall extension.
endssgr sdavingerpandiculal B0 | 2i m 32, wherein at

Ieast agortl on of the first wall
36 catheter as recited in claim 32, wherein the first wall extension includes

end surfaces having an undulating configuration.

37. A catheter as recited in claim 32, wherein the first wall extension defines a
first cavity and the second wall extension defines a second cavity, the first cavity and the

second cavity being symmetrical.

38. A catheter as recited in claim 37, 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.

39. A catheter as recited in claim 32, wherein at least a portion of the first wall
extension includes an increased thickness in a configuration that increases rigidity of the

first wall extension.
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extensi on includes an increased thickness in a

configuration that increases rigidity of the first
worlok/oebeNsi on. 40. A catheter as recited in cPei/msB95/021972

wherein at |east a portion of the second wall

extensi on includes an increased thickness in a

condg, gur Rtdafetdr dtret it RagSitn BO OBk &AfleidiQ SREONGS the second

wal | extension. 41. A catheter as recited in claim39,
waljastension includsagn incrpased itligkmsis ithe corfiguratianthehgicerases rigidity of
thei nccl Hdeil eage iln%r eased thickness in a configuration

PHRM I B EEE Y gidity of the septum extension.

41. A catheter as recited in claim 39, wherein at least a portion of the septum

extension includes an increased thickness in a configuration that increases rigidity of the

septum extension.
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