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DELI VERY OF MEDI CATI ON Background of the Invention
wo-e@kdows2 t he | nvention [0001] This invention PETERZNI/§14664

relates to catheters and, in particular, to a catheter
that delivers fluid nedication uniformly across an

i nfusi on section of the catheter. Description of the

Rel ated Art [0002] Infusion catheters for delivery of
fluid nedication into anatom cal systens, such as the

gener af Py IEERREER URERIRNDIR AR O ATERIEHITON °

into sone region of the anatony. The tube typically
contains one or noBaclketb@ld dfuRensemiidhi N whi ch the
fluid may flow. The proximal end of the catheter tube
Field of thednuentiod to a fluid source fromwhich fluid is
i nt cedi nt. : luj .
w thfeone T RriPa s atdF salfe g bW 1 a catheter
thatldeBvdas eidwakdiesibnafnifoRalytashss an iffisie@sdttibh 0Ethe chihete.
are_comonly provided one or nore exit holes along an
Despiption ofithe Reletgdodtnear the di stal end of the tube, for

Lly U[Bﬁozl gi ﬁéﬁlﬂég g?‘éégf\?g?ﬁsdj%i?f elS’)ﬁOig‘ tfwgcf lll‘ﬂgt\jf\}cg%%lei?l{o[e %%ga%ical systems,

suclias G hahan RACate WeINdinbivAMNE, thé tart. S Saely @itha@ROphetlly include a
deliver fluid nedication to a plurality of sites

flexilile hphow tulesuingersgdeiato spe tegianapictae asefaslywolird@ibaiynieplly contains

require .pain nedi.cation LN ' . |5t
one o fp, S B2 e W0 LARRTRY ol ehdl AQUTARE BRI ol dhshe carheter
tubd IR ofXetigd © 20fluid Yehce fivRREich Sludl BUAbdREd M6 tiE @fheteA3ube. The
stated above, it is known to provide a plurality of
fluig fows athiw onh pHig Humpriscmdehpresdurg sipivied althe proxésph end of the tube.
th cat heter tube. The exit .holes m e provid t. . .
For e 4B Tgle dommp v iran af bR Sl YR g infusion
sectfcdl Mt e didAPendloOihd @libel BordRAd tObxit tR P& 1 Bidexaf hdlBEare created
nmedi cation delivery sites. An exanple of a catheter

by met¢ingghe side wadfithphradloronbé.s di scl osed in U S. Patent

No. 00,407 to. Eldor. ASs in .soe cases it i : .
aodofelie’ B sesbin, apEfin Subftenirs o afiERstls '8 detiver uia
med¥LRRUb pRLality PakitéRithinld Goufid @fdal VRIrSidlstaficed some wounds which

relatively low rate. For exanple, some pain _
requrmpamtm@;ﬁ@tmgnay be i epthepisatics] vihymary agy¢ gndings, rather than a

. toxici ngd, ot her si ffects, .Furthernore, in,nman .
singl BeS® o g Ot a1 % PGB GEY PR REiorh A O sbove, it
is kBowH e tretitialal plutaity Of Brif BbRs tibasOMBith the efldid ntdicfion exits the

section of the catheter, so that the nedication is .
cathetes ihe. dTTa exiblelesimai bo pivadad at veriomsuardal aadecarcumfergagial positions

alonzgot 1g/c%t %’93? %ubFéqlr-l/ oggéotgdé/og réthgg' position of the medication delivery sites. An

example of a catheter having this configuration is disclosed in U.S. Patent No. 5,800,407 to
Eldor. Also, in some cases it is desirable to deliver such medication under low pressure, so
that the fluid is delivered at a relatively low rate. For example, some pain medications must
be delivered slowly to avoid toxicity and other side effects. Furthermore, in many cases it is
desirable to dispense fluid medication at a substantially uniform rate throughout the infusion
section of the catheter, so that the medication is evenly distributed throughout the wound

area.



[0004] Unfortunately, a limtation of prior art
catheters with nultiple exit holes, such as the
W@ 200hao®62 t aught by Eldor, is that during | ow PCEESH0€014664
delivery of fluid nedication the fluid tends to exit
only through the exit hole(s) nearest to the proxinmal
end of the infusion section of the catheter tube.
This is because fluids flowi ng through a tube nore
r 410} exWfortunatelygh linkitatieniof phier ex cafbeiars withtraeltiple exit holes,
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fluid. The nost proximal holes offer the |east flow
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by thesfléielin wRrieshemthy highepths TR reﬁ@&h@eﬂaﬁﬂ Isrbssnret dep nced by the
area. The tendency of the fluid to undesirabl y f

fluidorife mpstaugkimahbo foept’n@ﬂw’aﬂo‘éﬁmstme@@d@é?ﬁéwasir%oiﬁherefore

the {lwg tﬂm%l 5 ezilltzt%é ’&gttﬁ?ﬁ;té ?%bgl pémgz?rfﬁg tlar?)ﬁg}ﬁ ﬁ)gt g€ h)gllf %0*1681 éﬁgs a result, the

fluid MedieAs®Sis deliferbd BhE b QCHIMRISrepIN SyitHik eleywbihdearkd. qrﬁé iéndency of
t hrough the nost proxi mal holes. Conversely, as th

the ﬂuldv@wrtmd@mabbr daweenly tthrough medmb@tcmme@lal @§§ hqlwedqpendﬁ upon the

hole 7I‘ei’ ?lb {09390 bEg ﬁf t{iﬁlg%ﬁg an% ‘ﬁllgiﬂeo%fa % oIAg %Eldfssl zre‘r’lc?rI Mumber of
hole§ @ﬁdﬂ@ets@sf A hyidbeS MBS ﬁq@&ﬁﬁké@ﬁ tO%EF SEIRhdYch fHer B8&ipaikimal holes.
the flow rate or pressure of the fluid, which causes

Contvcréelw asithe flowfr at@mqrhasg@ghﬁ e @eQﬁmQSH@SSéblqeb’ thgloge. of

Sutt¥BTent FGF ArRESTRE the i | POETiBRRY RrsCaly “Hichehrine mos

prm&ﬁhﬁl Botbd ok RathefdP VARY BY soniOdmEd lBB%vdréonheﬁbﬁﬁﬂ‘ké‘a@in@the flow rate or
desirable to deliver nmedication at a relatively slow

prespaeef the duid, athich cawepthesBuiddo flavs throughemorenof thgswit holes of the

C j,ch, hi pressure. i.d deliye | Sq .
catnEREc et ot BE ok rraBr oo i ~ufo Sl hgtelt il iy fow trough
all aTHRYVEHEnd18Y. MHWERE M ddintbs 1018 Inhddedally Abandid feddliRbriabdbation at a

section of the catheter. Rather, t he flow rate through
relatiyedy elwivt rateh b et méxy pressuse.t IAéSOp evsu ighosgrmdsesfintwidch high pressure

. nf.usi on sectl r er than that.throu .

uid eGP Foruetn ok SRl pher B SpipPlent 7 Batglid 1P tiform nia
deli@ﬁ'? alsRy e Qnﬂsié)'ndseﬁﬁ&v? bp ﬂlet EiRieh Rﬁlﬁeﬂ'@ﬁ@ floRr Rxd fRbugh the exit

hol es experiences a |l ower flow resistance and pressure
holegmegrer tonthe prneximst @nct bthe linfusion seaignriegndstp @aneattﬂéhmﬂ@t through

the GrE b8l dSFRlp CRaHL PheeqhE Tt Poauss fhe SRaPRURE 2Pigh he more
pro;hﬁia?hol&‘ @xﬂeﬁ%ﬁ&% fa lg’w%ff ﬁbwtrléﬁstaﬂdeeandtﬂ?@sshfé%pt b centtdst, the fluid
| ow r at e “of fluid. As a result, there is an

ﬂovsun@tlenugh e rrmcba tdnscbad lwﬂesrmger@mce&)greathr ﬂq‘grmmtanqeheld pressure drop,

and SRR G rEmERE i TR0t dhy hOls e Bwer the exi

flove altd 8 8l Adibe AsF@fesﬁl@Ctﬂeﬂe%rﬁH un&ns Bibui 6f medication throughout
provi ded by piercing a hole within -2 WO 2004/101052
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[0006] In another known type of infusion catheter, several lumens are provided

within a catheter tube. For each lumen, one exit hole is provided by piercing a hole within



the wall of the tube. The exit holes are provided at
different axial positions along the infusion section
wo@ooshelosat heter tube. In this manner, fluid nMedi/osi00004664

may be delivered to several positions within the

wound area. Wiile this configuration offers inproved

fluid distribution, it has sone di sadvant ages. One

di sadvantage is that the fluid flow rates through the
the wxll tof Hbe debear dhaowitelples aresprovidethas differentlaxiahpogiféipas along the
. -~ holes offer. a ater flow.resistance fon. the .
infusil, 56tion & s edhehoe I Mio prrperai R alidl ma¥ B getivered to
seveldl §oBHRE vitin kMTRBENd ARG, QAIRSAUEBIdEutdtidn oIS impfoved fluid

fluid exit holes, is limted by the small dianeter of
distrithigion it hat some dispdaantagesy Queglisadyarftage ig thmyheb@uid flow rates through

del.ivered only to a yery |limted. nunber. o Qsi ti ons .
the el o7 P St 5 8 ops MG P BEie Al SoRRsistance for
the daliRtreddofs BisBodsb@hbBRdSARIthdrisadvaRie Hsdt tRenudbérasigshens, and
to a conplicated manifold which increases the cost of

conspgurntlsidhamimbpertdfdluid g heles, is ool banthe smap| damgetenof the catheter
cat het er . provi di n nor e, uni form di nsat i on .\ oy
tubef A § SRR oo A STEmLY A8 Vi, SRR BB §f pgoitons within
the WHELALRNEYRE ahcthdr! diskvhdbMisIdat UnSprdh @Néndb@f the lumens must be
5,425,723 to Vang. V\Jhngi I scl oses an infusion catheter
attachad taua comgplinatedunarifoldiydichancreanse the cositnd measméastitrmgdh¢ patheter.

R, AL 30 bR, B i of i
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passageway is forned therebetween. The outer tube has
5,428,73B o Vangy WYiang\daselases padaftisioricathhish éclwbing an wgter febe, an nner

i nfusion.section of, t catheter. .In use,. fluid,.. .
bR AR S5t g doee Bt sl gf i the fomer ube,
The $hie@ QS KR! d dnARS dtdnIGdhh B SREraSbaVsbhdt dnhinSiad Passageway is

wal I's of the inner tube. In particular, the spacing ]
forniwditherebetard¢ c Bt owemtab bhes plicalite afeenh pagedaeyithgjeshdefining the

s ! B B e g
strat%!g'@ﬁ‘ﬂ"y bongdded dideahd1ds RhRAUEP sideRPalRUFUhA innRABARY AWArticular, the

efore exiting through the exit holes in the outer =
spacingbleetwadi] adjacent side halenddcagasqseadangrrelength of the ifher tibe toninduce more

flowin a distal or.proxjml difecti. dependi n n
fuid fogpis gt e Srort HistH g esesd F i Qe patffaly through
the i@ phage ¢ ANhiOr SLifiRN tHrsudd BYicdR ol ih IEYI6EteR tubBDYI AL In the

uniformexit flowrate of fluid fromthe catheter. )
annj100pSagomfagy therfhtiélogn flomeinédistal at lpeexémal diregtiop, depending on the

effective for relatively hi essure fluid . .
tocafign P B eaiFRLs gt 1 B ity i 5 FORDRFSEs Brqviddgo induce o
mor8 Ghif¥8h %xit ﬂ?\%r&t@ ReLR] froflitBCEARRY. by Wang does not

provi de uniform di spensation of fluid. Instead, the

f | UDADS] endBnfwtunetelyt, thér@agh cathetes iisleontyoleffsctivfe fdrerelatively high

i nner .and_.out er__t ubes at ar.e nearest to th LOXI I
presgiig B eHEET i WePbASSEEE TBRUSH (e FEaeHe La Gligy. the cathter
) e )
s RERS LSS it i RSl PSSRSO tends o

exitlthuohplathemids loflest dfitbe thmst gl ouergubdsrthatare nearést ta thgtproxifal end of
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the in s%on sect]ion o? t%e catheter, s?nce tgese %oles offer the least flow resistance. Even for

high pressure fluid delivery, there are several limitations of this design. One limitation is that



the concentric tubes design is relatively conpl ex and

difficult to manufacture. Both tubes nust be flexible
wep@aqosn permt naneuverability through an aPert/o810048014664

system yet the annular passageway nust renain open

so that fluid may flow uniformly therein. Another

limtation is that the annular passageway may be

di sturbed if there is.a bend in the_ infusion sectio
the qoncenyEc fihise desighdh aelittwe%@re@% apg ﬂlﬁﬁﬁlg/lt de P AC Hige- Both tubes

|
s PECAL S5, BRGNS, DS, ! BB .
anmuildripads4pe®ap uiet revhdihioped sb alegi Aluid Inﬂt@i flew ags$fosabt thereiof Another

t he annul ar passageway, resulting in non-unjformfluid
limitggen wetlhyt th[e@@e@l]ar H%a%eww &y hesdigtupheddt thsee ke PeRs 9\Bg infusion
£ I
e 3 R AR LI BT WA LG o v cnse
the mhﬁphrﬁi oﬁtﬁﬁ}!uﬂe@ torebnik daitousantactle STtgn cinh calse ian wicvew tfiuid pressure
for both high flowrate and |ow flow rate fl uid
withiged i%rtydmalmx@ftsrf@ﬁw o the anyulan RasHgR 2 desulang | non-uniform fluid
delu%%%tl cul ar class of catheters, such as the Wang
‘heter, may provide uni formfluid deli very only at
hi gioodf Ui dTIpsegsLY i€ adked fod\wniRpesed Howeve I’cathélhﬁfcﬁ deligering fluid
a need for an infusion catheter belonging. to thi
medicptier unKagmly pdong 1,tse}n§|{1q1% pg;a’ugp %perelagg@ly sirgple, easy to manufacture
t. t [ r
de&%ﬁ %@gﬁf lg\/\??f f‘%ﬁ% or g}q e%vg erg{epﬁﬂsﬂé‘gl ?P)? de%tgrfrlr%lg . delivery.
FurtisHioed, it ereb@deﬁ\tﬁzﬂtd sutiE1DssATcathdieng lsich ad theSWang catheter,
pr|n0|ple obj ect and advanta e of the present
mayipsQdae paiform ém@l\;@}lg@’y@n flyid| pregsuterpa flow rates. However, there
is o e o2 1B %aﬁﬂﬁg@ﬁﬁé’lé%@%ﬁtﬂlmmu B Rk ple, casy to
man@fiafuer dé@ignr egi ean hAahl] vhifeah hlidr délsepr avtiidederitodr otherwise
uni formdistribution of fluid nedication within an
physigedly sleferaiedr egi on. One enbodi ment of the catheter is
conpri sed of an el ongga out er el ongat ed
t ubul ar porous rrerrbr%?%% ﬂ%‘#ﬁﬁ%m 0@315 a length of the
el ppma] ed AbbhrdiapBhit id Hptindplewbiudt aid sivasgest Bk Present invention
bet ween tubul ar nenbrane and the el ongated tube. The
to orvglwgm@r som@mbr%h ef |ﬂsesg dirpiativag asd @ Brayidey apdrpieyed catheter for

er haV| n r di anet er
cct Rt el St SR MR RURHIRR AL o7
m ([0031'115 Q@Qza@ﬁ’&@ @' pIelledfor thi€ornCatiBhiRdn &I&ﬁn@ﬁledlcatlon within an
average pore diameter which is particularly suited for

anat¢inicat egionn Qe dyahodanend of the opihgica iy Qo}nm?seﬁ |otj pig elogpated tube and an
oute{ u{é)gg%tﬁ% ?ngglio‘f)og&e@ ﬁ%ﬁt}r%e \{vpug egcrﬂ%'?ﬁ%nr%l %}% ?fhe e%&%%e%qube such
that @R %E]ﬁﬁﬂap Bpack lewisth D Ennubilgr S8bRingand klib/\ﬁoﬁiutéw@lbet M@e tubular
all of -4 WD 2004/101052 PCT/ US2004/ 014664 the exit
mengyhiess iy newprised of ndnahlygpm@@ miptesial, upyefesably Mevibe afve average pore

diarr?qu’rurtaﬁgsmé g’ttwetelﬁ] %bout lﬂ)l 1dmllcsforlfsnand abouty 0.5 microns. One embodiment of the

catheter has an average pore diameter which is particularly suited for filtration of bacteria. A
plurality of fluid exit holes are provided within the portion of the elongated tube enclosed

within the tubular membrane. In operation, fluid within the catheter flows through the all of



di stributed wthin the anatom cal region. [0012] In
accordance with one enbodi nent of the present
WO pooenoiosh a catheter is provided for the uniPOF/DB2004/014664

delivery of fluid across an anatom cal region,
conprising an elongated tubul ar nmenber nade of a
porous nenbrane. The nenbrane is sized to be inserted
through a subcutaneous | ayer surrounding the o

the ezt &plsminga ther anginlan spaseic Bhagibulapmeribreng engiesthatthe fluid is uniformly

: rape LS configured so that a fluid introduced
dls‘rr@ﬁggw %@W%to}nﬁ‘% &"open end of the tubular member
Wi fdo1d] ow thhicestainceiwitn W& bfib&fimbReof B phaAbnt TR Rion al catheter is

a substantially uniformrate along a length of the
providgd ufoartheramivtorm d¢levepr of dhiid ianxoes tanoanagdreisaly Fepidrd espmprising an

o Bl AR A0 LG R AT e o 0
inserftdietheduRAGAd @y aHEIHs Aty FBIBGhdine! e bhRoANAl AFidiRlsuch as a person’s

region and introducing a fluid under pressure into an
skinopée membrafe isivenfigiyed so thaearBend, in[r@@lj_:sql upghstpiessure into an open end

enbodi ment . of t resent inventi vi des .
of g JtpCeigng b ERBUERERED sidh “Tillred tnd BOVIE Eorhor of p gptptantially
uniféri PHE RME aalén?ﬂha&foﬂma Gatuldrafé@ber. Thies prabdiRti®fention also provides a

conpri ses an elongated support and a porous nenbrane

methodagfpedfoanbudelivetieg ujshibraughditen anafspeieal regios.oermyyisingithe steps

. S0 that ane or re lunens. are forped hetween th . .
of ingerspe e SRnsRHL BN BrBEer oy i Ratrver oS oRand dfgpeins & fuia
undéi"%YesQ@re%tb%al@ﬁ cHESDEE tibal Andbep! Ural ity of holes

therein. The nethod conprises the steps of inserting

t h§0MBbve- Hustbei brbiodintchevérthd prasenthismvertiaat pravédes a catheter and
met}{ﬂ%g ?P{B? QIgl BH%;C%%&JVQ Sﬁuiglr{tﬁfo%éﬁgqqﬁarél E{?ﬁérﬁgza relgrign? tItflg catheter

comPE¥RHhAAE8H8dY sup#)Bﬁ ahll Wl Sbro@SReSibiaAE AHappddngonmiiHeaiiBport. The
at a substantially wuniformrate into the anatom cal

suppogigis aonfigired poabaninei orvimotei lomefisiptehformpd beivehen the support and the

thod,of manufacturing thjs t heter conpri.sing,.t
menhitio Afemaiiti g SRRt o6 * danng: Henhe By, Sitify of holes
therflR! A4S ABMBY 2B pAEQAURE stB§ of HRBAMG B abbALdRBELERI caihé into the
[umens are fornmed between the support and the

anatompidat segéon drdCindddutng hevidembediresnte iofo theprqximslesnd of at least one
i nyention, provides a catheter an thod for the i

of Uil A APAGS R (e T RS TOREUE S dREUAIE 41 2 substantially

unifb 29 kA0 intd e LARNRICEN regoRMAME $eS R inPeRRAaRBeripHOAdes a method of
Including a plurality of exit holes along a | ength

mantfeetveinl thidd catheten bokrisingr thasstepenbf doeniog nave slongaiad | sppport and

encl osed within the tubge, The tube d nenbr ane
WIABRE AR FEFOT ARG ORPH 18 Bak G @y RS pmens are formed

beﬁ{bé&ﬁ%égl@g?ﬁgﬁdﬁ{éqﬁgﬁ%ﬁ&i oned catheter into the

anat om region and introducing a fluid under
pr ¢86l4] e i Ahothehentodiiamhlof ehel poésenth@venton\Provides a catheter and

004/ 101052, PCT/ US2004/ 014664 | unen so that . the fl uid ]
metéca%/ t'gﬁé%@m Semaok ﬁw&u@lﬁowghgutn@hﬁ?%ﬂ@m&h Jegig e catheter
comPlibds #PLIERcALd Bibe including a plurality of exit holes along a length thereof and a
tubular porous membrane concentrically enclosed within the tube. The tube and membrane
define a lumen. The method comprises the steps of inserting the above-mentioned catheter

into the anatomical region and iniroducing a fluid under pressure into the proximal end of the



substantially uniformrate into the anatom cal region.
The present invention further provides a nethod of
woratwafieuesuri ng this catheter, conprising the sPepESWH4/014664
form ng an el ongated tube, providing a plurality of
exit holes along a length of the tube, formng a
t ubul ar porous nenbrane, and concentrically enclosing
the tubul ar porous nenbrane within the tube so that
i thulsbe il wbplegpmisiicrasss througivie MPODEBF av(he exit holes at a

nbodj t,of the.present j.nven
subs 38 S i R SRS R ape PRl Ry RO Rf B i brovices
a m&ﬁd%ﬁﬁ%fa%@ﬁ@éﬁtﬁ@ér ESHhNIng tHaetehe \If §8mhifig an elongated tube,
advant ageousl y sinpl e and easy to manufacture,

provtﬁmtrg) ai gimagityant @mﬁ dg&@sedlon@mh@ngth mﬂxen@bg fomnmgaa.tplyulal porous

mﬁ;ﬁ%}le él%qt,q/cg)%lge 1 %P%B%_S%Eg? F.ll?{l{'c]lﬁ é&%{ﬁ mi eane Wltllﬁﬁltﬁe tube so that

the thbd SldAEHMBLY defind d RWehest ricting orifice may be
provi ded el sewhere within the catheter or proximl to

t hE00d &l het¥et. anther exibodinedng of rfﬂm/p@sqm davanjion Epedesea |dﬁVl°e and

| ong .t h L t he t hat th
et e B B PO e DS RRLE! Shsniel M g viee i
adva?ﬂ‘a!gt‘:oﬁgl Simplrhib® Eib@fttb\{ﬁzhﬁfadﬂi@ IR PR Ripdh B8ngAS&E Eatheter having a
be of approximtely the sane size.

plurdlidy afi e)aglemiasalyng a l¢nigth dhefeobwlrgyexitiades mewsIHe as metﬂﬂvhresmctmg

the catheter w r ou substanti a
oriigfe AfrpahGeet Ao SR FHaquapraicg SRghde witin the
cath&Bt okt BRScakilMer. SRRt HoldsNaBY gﬂaﬂlﬂallyhﬁcr‘éaéehﬁts%e along the
Into the anatom cal region and introducing a fluid

lengtinafithe cthetsss wp hat lheolatdvet quitdholonisl fuher dstalithan ﬂz@twdleﬁ exit hole.

he fluid fl h
e L LU U Bt ol e B GO 0 M s

AdvaBsiaR ?r 3l hﬁldalﬂlow@ﬁg tuB@ere}ISjetssur@ Q{/ﬁﬁnaﬂhe acatheter will flow through
subsStantially equal Tate he present invention

subsltamtxang rallpafcthc cd:eﬁ leaseatrmwb@fantladbn@mabmm ﬁ@let method comprises the

sep GRS RF CREORT ARAGDA BRGRUFA(5oBF ) [ GRegs & fuid unde

preséir® riﬁ’toathé gﬁ%ﬁap&l& betcaliRter TR %1mrth§&1ghhﬁ& ekt @oles and
exi t s gradual 'y increase in size along t

entelsethgt d:naufrmt;dderegmh atemtfgeomsly Hlewprm stiroegh sﬂvdtant;alﬂ)h all of the exit

nolef 1 o S EReL e oab et IR G SPGB e 5 metnod of
manb®cnBfll Hﬁ"sr 'd@%cél Héafl Hﬁﬁg GRS Isfpster ?dlnﬁlﬁ?taﬁnﬂ@ﬁﬁated catheter and

regi on. The catheter conprises a tube, a "weeping'
providibng lagrlumlityl ofspii Ingesaalong héehgtioofthdicethater énd nennehgo that the exit

tube, and a stop.closin end. of. the sprin
holepigzaciuafiE meriase i sing A Rug ersth&F e it o B ol end to the
distA1 A8 Mrerde spring has adjacent coils in contact wt h

one another so that fluid within the spring and bel ow

a t[00Es hol Wetinsyksrsattiodimprt esshe pressit pmeenton pebviidesra catheter and

metbyb i K Lug et Imsbisal G ot AR ELFreioe  CB PEbetggompriscs 2
tubes IBZ‘?@%@@%%H& R56 Qﬁ‘iﬁé’ atRbnat & ARhNEhd¥IaRe tibe, &dd fop closing a

e’Is great
distal end of the spring. The tube and spring each define a portion of a central lumen. The

spring has adjacent coils in contact with one another so that fluid within the spring and below

a threshold dispensation pressure is prevented from exiting the lumen by flowing radially



than or equal to the threshol d di spensation pressure

permtting the fluid to be dispensed from the | unen
whyoothiamsng radi ally between the coils, i.e. "RMEEPENGI014664

through the spring. Alternatively, the fluid my weep

t hrough inperfections in the spring coil.

Advant ageously, the fluid is dispensed substantially

uni form.y throughout the |length and_ci rcumc erence of a
tvwmtheo?pléf Thg éP%IEﬁ hasghe propeeof streighing whemthe Shwid pigssure is greater
‘chan'f(FlI u@lnto%’ee IR en$dlf ng)fresg&% tpte] fring Bk RNEEH ISeodlspensed from
ow I nto't e Spring, an %wessu

the gnmaﬁ elfy tfloaring rradiglial betwednh he tcbﬂsgshc)l ﬂwebp@@’nﬂ&bugm the spring.
ressure so that the fluid weeps through the sprlﬁg.
Altqﬂ@@w]ya thet fluid rayet cpribrdiRhrimperdictiopeingie SBHRS £l e Aty gHageously,

the ﬁggiycgﬁ%gﬁs%ﬁ?uggﬁ%%m Cg‘ﬁwg‘g"‘{éﬁ%‘l‘%@ lc\:[rgtl;l] 'ﬂgd C r&:’ﬁrﬂference of a

porte@ipf fieespriag. dinstisal ﬁwd:isomaddﬁd&ban@nah apépeRimal’ end of the tube,
tubul ar cqil spring, as_described above, enclosed
alloyied Hp rilow Hator (isespringpengd Arousht ¢9 acRiessuRR |zEaater t@an or equal to the

|
tore B B PP ES ] BaBh O B Rl MBE T
i s [00rT]0S eV enhiidihdt dnfi®dié DI GRe SrRedrt divehtion ph@tided a catheter and
lumen is defined within the tube and spri ng I n use,
method)ifer dediveimng Suidcmadicaion @ @Y sxatormical waipnof The gathetsl comprises a
dlst%lryé §1§§e‘rﬁ é:{lg? ]:érgcf XV“{V?%P?# J]t%b&'lg{‘%og Spn%%d J%e%ﬁr?lgbdh&qgvg enclosed within
the QitPeASpliadiby Pf egis hioks Gire Hhevidddr inngds evallb aﬂlortghs léﬂgth of the tube,
| s di spensed from_ the |lunmen by weeping throu
defigimg angnisignispeionialfdhe whet Bhosgtneipendesed widie gledﬂﬁtsmt section so
that.aulkelﬁqe [19 ggfﬁledw 11?&1%%}&{ %nd[fgw%%g MR huld & ultkS q%%@& 1ntto %proxunal
i°HVent ion provi des a ca rr3|ng an el ohgate
endtdfliBe aild, allowed & flbexink) BePANE raﬂ@O&bhgmnsch p\ilefsdmlrél gtdafr than or
tube, The tube has a closed distal end and
equg| tgrtb¢ thresheld dispensHisingaressprosoicthe spiingssaothat the f%ua@es digprnsed from
the dn bmée%%nglatlﬁf | {IQHG éj ?% %118 e ﬁhl}]xgﬂg{h?%lféh thQ gli.ltﬁ Hgl%s of the tube.

I'ni'ng I on Iron O

tub[ems:] si gl ahethee eh’ﬂb%@ﬁﬁe@l@ dfNghe FBseAn abwstionl provides a catheter
region. The nmenber is positioned within the tube and

compglsmgz@delg@gamdambaﬁnéﬁrﬂqllérﬂegﬁvé% geber mﬁ’é@nqdewméﬁhe tube. The
b
b %t 0SBl P AR g8 o RS 1 SO R pedhe e, The i

holéSQﬂé paviRd af tarléﬁ%tﬂ of etk ddniCiHCiachsioht LRct@orPb Ot BRtheter. The
end of the tu flow through the exit holes at a

tubgs wtmedrtp ibglinsertgd itte ram anatognied rr@g;glho Frbe meanbien fiupessitoned within the

e 7§58 Lol RS LB e o BB BB e
meﬂluéaas ﬁmﬁeag)fa ﬁ@kwsa}hatbﬂalofA@&hﬁag&Juglysme rbaﬂiewf iyed d so that a
the tube. The slots are provided along a length o

fluid Hatredused dafoi aiprgxiaml ienflueh e wbetwilnflow threughathgetxat holes at a
sl ot,s are.oriente neral | arallel to the
Subftsw&@m%}l g RO B B SRS AT Sgboucl vy L7 WO

00601$)1 052 Rt aliSiRO040 B4Rkt ihe é&%‘c |ifvéndioh| ﬂ%ﬂﬁl@s a catheter

hat a fluid flowing therein w flowthrou?
compulsgigaat ¢langapedatube bfivinge plurality of exit slots in side walls of the tube. The

slots are provided along a length of the tube defining an infusion section of the catheter. The

exit slots are oriented generally parallel to the longitudinal axis of the tube. Advantageously,



exit slots at a substantially equal rate. In one
opti onal aspect, the slots increase in length from
wo b@4pooxi mal to the distal ends of the infusiPeI/US2004/014664
section. [0020] In yet another enbodi nent, the present
i nvention involves a catheter for delivering a fluid
to an anatom cal region. The catheter includes an
el ongate tubul ar cat heter body defjnin

the (@bs fxonjigeredsedat artbnd fawiu hrisin il 96 tasy derdntagtay all of the
exit gf’bl‘?ﬁ & a@h#{i}:%ltica'g hg{lal r&’% %5‘1%]0 e%gﬂ%g{&g r;ch% élgfaéﬁﬁclzr% ! ixlq gerl]lgth from

the greginiado e didisl cpdsé bthe infudlod bdatibar sheath, constructed
froma porous material, is positioned over the
i nfl0&A0n skacyst rothat o lat)@m%t dhe pregat 1aveniiap tinvadyest heatheter for

dehté} 8@3 gﬁ@dgg d Ialgzgcr)% éﬂgﬁeg *tr %ﬁl%?egﬁ&l%g t@ﬁoncg?l!eha%lﬁgr catheter
bodyndetinipases distalllylasd tih@ed. Ub@p@ftlcﬁwheﬁtﬂé dathe@eti bodyhas a plurality of
catheter. A pore size of the porous material is |ess

opeRipgh eXtansing tgosghp cids gvall[qfcﬂz@ucaﬂﬂéter ézﬁéy fegrelsnBefting gn infusion
sectid of tt{}ﬁ%ﬂ cgtﬁgtglt ntubﬁ]l\élo :lee%ﬁ g %81?] xtu.?ﬁ%ef‘fo Oqgl!lg %S{erlap is sosmoned

0 an ana om Ca e ca

ovelatheQhﬂl@ﬁ)ﬁts%cﬁdibaﬁ(ﬁéxtéﬁtsfm‘tlﬁst Boghsth Bﬂﬂieﬂﬁﬁﬁldﬁl stetid@! [The tubular
wherein an outer surface of the side wall defines a

shegtlp |and  the [cpthaisr fhedmare cerfigwied reshe that Thied vdthie g lyseeny must pass
throﬁ%l?ﬁlgttﬂlgﬁh%o %%atﬁ t!) o\ El’g céfh%,lke ! opcgg rs1(zI ?)? th%fpo {;\Esl rHatteﬂaél is less than

erm pass tromw
abolitl0T®R Midrene Xt er naI of the catheter body, ther eby
defining an infusion section of the catheter.
t ud00Zd sh¥st amoﬂt,e@ rebpdisreatiof the mvsnim VT @aﬁhaﬂer for delivering

a ﬂltuabtgl aglr i‘% omil\% re§1 ) OSILI;E?B:% 8%6 Jod u(?qgsﬁlcglf)g g4 ?r)l gubuu} catheter body

haviB@ Gl did Wl Giherdla tan o er st 07 BhS96¢ (val defindye! wegivelyNiform first
first end and the second end. An inner surface of the

diams¢tere Wa¢ cathéter hedyt ybwlinpluden @alnlmeaefA iésialgpogem af the catheter body
si zed to,.creat,e_an terrs(t)fliqlal

d' ; :
pernil)l a V\%ltgﬁio PRSSTYR JY%hrm cd lu n gh rhal ot ﬁe%the 8‘2‘%}’ th‘aﬁeby defining

an ihfukidh sefbnaTehd &'&hetée CR ﬁﬂ)uﬁi\ dhé&th, tcbBstiuetudl fBdm SRR2EUS material, has
are bonded to the outer surface of the catheter body

a Sld%wagmﬁtsaﬁﬁd and ¢ seevar enfe Thattatrdar S&lﬁ%th lsp%@nepmz}he infusion

sectlorrll é{xf;fl é}gart] tehlgx%tﬁgc?rg?e%#lglf 9st laeéthQee t?lr ﬁ%& enfll gﬂ% '(s)e%gﬂd end. An inner
surfadbPieGade welioTRhe TuMRlE ahbah RlefihdiCd Wetead Qﬁarﬁét@ﬂ"ﬁ@écﬁ% create an
proxi mal tube defining a |lunen. An el ongated, distal

intetajtiél spaen between dbe farlnlmrashbatb-aadstm satbeter hader T, ﬁrst end and the

L35 i T SOy SELURAE 5 Mk e AP, Bl oty

subétﬂhﬁllp@émﬁ@nﬁe@ﬁmwbﬁh@él on Of the fluid fromwthin
the lunen to external of the distal tube, thereby

def[0022g am yeifanothen embedingmt,ghe phesemaintiesttion, inpolves a catheter for
aeliBeii SB35 62 B RH Eoeipr  THE el QP P slopeeigfproximl tube
defiRRistd Ain&. tAReclBhEdTBisthURBe OV RtraRe® RONRAMBiBRbsorBile material,
defines a lumen that communicates with the lumen of the proximal tube. At least a portion of
the distal tube permits communication of the fluid from within the lumen to external of the

distal tube, thereby defining an infusion section of the catheter. A proximal end portion of



proxi mal end portion of the distal tube is bonded to
the distal end portion of the proximal tube with a
whe@4aorepat i bl e adhesive to create a subst ant i BCT/YS2004/014664

fluid-tight joint therebetween. A length of an

over | appi ng portion of the proximal tube and the

di stal tube is at l[east about 0.02 inches and, nore
preferably, about 0.03 inches. [0023] Yet anot her

the distebtibeemtd efdittélecnsl pertion dfnthermrpximall rivhs oeslap one another. The

t.het f L
oo S ashy o FRu T UP bbbk o 8 R "PAGHG o grovim
tube Svitl Hmcorﬁﬁaﬂﬂl@ RARERE to @ké‘a’{@ﬁ shibdeatian ﬂ%ldl{lgﬁq&n@ figkrebetween.
and is constructed from a bi o-absorbable materi al

A leigth ofiantcaverlappiieg pestionof tlze prowiem! telke atd tb@ﬁrﬁsﬁilf@m i@t least about
w th t | unen ofth .mal tube. At |east a

0'02;5‘69&15? G?Ffé’?or?ﬁéeﬁ?ﬂﬁ@?’ OPB@%&@F%% a porous side wall
pefgabj | Noydtl dbther \éintbbﬂlﬁletnh %f kit BRsdn® iRRafod RVOUER of Eheter for

portion of the distal tube. [0024] A further aspect of
delivehiag jpritisé i an anedorhicelregivnalongsisagrast dhagatedy pl@eﬂlmaléubmgeﬁmng a

ORI IERL T TR N NG AR E t—

matddBIPefhd BisR 3be ARk 0D 18hed, NehiPR BRI MRS ®itA thB8umen of the
tubul ar menber has a proxinmal portion attached to a

proxithsl tabe. pidrleasoa pattioa qfdnermstarrtmbe definesla peoeus side wall permitting fluid
conprl ses,  a bi At | east a

ahl t
WlthB’o iTgReR o péls%ﬁ’ﬁ@g\%éﬁ lo’fle Hgﬁjﬁﬁéﬁtal tBSrtion defines a
rl!) 1 TEARLANS 235RPLEH R RAS ﬁ@véntfdnLih{jol%st zhhfétﬁoﬁefor delivering

u ar menber to pass through the side wal
a ﬂmétthmdlghwttetmanatmnicalhwlqmef i mienty  The mﬂztb@d alnchm‘deseﬂmg an

such t th oint is t hi th. atient, closjn
clongiig: 1ohefes mstiosh G0 AR BHIER 46 19 B, s el thsp i Elel Shombar has o
prox%gf(%&ﬁbn ?Qch@ﬁ td Ia%&&l%rﬁ&n ARTREL - T]ﬁep@igél Rgﬁfon comprises a bio-

purposes of sunmmarizing the invention and
absoalohbdn tragreiz]. adhilesed podiveroftchedpmiarofdhg dlstaé pogion defines a porous
men(ﬂ?:gglgq? %%Qgegﬁcg r%g%ﬁ{t] t@g{gwétgfrd&lhe | é’rgn%l A tgapi/ags nglg]gh the side wall.
The WIHES S HRRE frﬁﬁﬁle.ﬂg& ﬁkﬁrﬁﬁ%%r‘thﬁlﬂaﬁhgmﬁ%ﬁcﬁ R “Eﬁegj offt is within the
advant ages ed i n accordance wth any
patigray tlosing dlie mnisrmiu anglnintrodludiig flidviatst aronperTprosjmélamd of the tubular
exanpl e, those skilled in the art will recognize that
menheg | nvent i on may be enbodied or carried out in a
2 At hag, GEEDf %{un?rpd'i ngtﬁ§ 119{&%t1§1q\éﬁ@ttﬁ’eg fdwhtages achieved
group of adv ges as taug herein wth
overmnthe @sisa ait) qcrlamfnl@wtm@lckﬁdventagdsj efcthes 1mentanhvlawe dgesdesribed herein
may he taught or, suggest her ei n 026] | . of
aboyae 0k CeMBbdl Hekts la%d@r%t%defﬂafel&o trﬁcﬁégfgb}’taﬁ' Sﬁﬁe RRIegis fFeadvantages
| dh fﬂﬁ’e Bfon. Thus, f
may Qe fifoucl B Sk cE S A boPE AR noRITE oA figPfon. Thus, for
exardPRAhbEd 5ReFin Fhe 52 @@Hk&b@rﬁﬁé thal &manﬁenltleaahdy}beaqnﬁmdmdt or carried

to th killed th t f t he foll
out ggg. émag‘égr ﬁi}@‘lg @qlq?eme;s gﬁ oagm?zres ong %g:zam:fge 0C1)' grgl\lll\g Qp advantages as taught

herein without necessarily achieving other objects or advantages as may be taught or

suggested herein.
[0026] All of these embodiments are intended to be within the scope of the

invention herein disclosed. These and other embodiments of the present invention will



the preferred enbodi ments having reference to the
attached figures, the invention not being limted to
wa@pop4penos: cul ar preferred enbodi nent (s) di scl oR€HUS2004/014664

Brief Description of the Drawings [0027] FIGURE 1 is a

schematic side view of a catheter having features and

advantages in accordance with a first enbodi nent of

the present invention. [0028] FIGURE 2 is a sectignal , .
becomeenﬁﬁfaky aparesh icndpes skifedrin dhmprt fron ghedll %W@.sgietqlkea description of

the sfstepBl ot hieats g MECRlRbE Biing ol R SRR G g8 not b

limltEdiGBEy;iartléLﬁ&?&}:feﬁdebiﬁEod&meﬁt(@ delspécti ve view of the
end portion and support beam of the catheter of

FI GURE 1, il ustr&tiehescriphigaefd ;_. Z8aken al ong
i
R R By B3 o b

| advaﬁfatg% hacerdwhddivith 5 GenBaibedinndt oBME padseittievaptios.ent
invention. [0032] FIGURE 6 is a cross-sectional_view

of [A028] i nfEIETWHRE Jeié toi sspiiasmal visw ehihseatheter of F{EBREL staken along
: line 6-6 of FIGURE 5. [0033] FIGURE 7 is a
hne%%k?hég’@{@%nal view of a catheter having features and

ady@2ofg e SFIGURE GOk Gade6gonll trtbwaof fer chttRpd @ iIFTIGUR 1, taken along

_ the present invention. [0034] FIGURE 8 is a side view
11n66f3 et &r having features and advantages in

@;13%?2 eFl#d%lgFS% { %ggrg%z%eetq\peo\%l TE 0%18 \?n&e %‘Srtg)r ea%%nstupport beam of
the d‘aa{et@to@mham iMedhthes c@@gis@ﬁu@tmcaﬂ @lnk Mine 0L FIGURE 1.
with a fifth enbodi ment of the present invention.

[ O0MBL] FI @I@EE/& is ¢ sdeyigwsofvreatheleraiavingeigayrestand advantages in

h I hed
scockEE g 4 ReoREPR RS A R R oy

Cr gggB2§eCt FIRNARE 6 i8W c%sslsgﬁldﬁéI Vietest thé infhs@IRbecBon of the catheter
illustrating a stretched state of the spring. [0038]

ofFKTrT@SIEF:S taken glong bno6d- S &EGUBNa]. vi ew of a catheter

i{’(ﬂ%é aﬁma{]fw @ﬁcg(\)/%?stgg esl Ivﬂe{y\Z?? Iogd %tglbgg\}lﬁg Features and
adveﬁlt R dotdBinge witde tl’xﬁkc?%@ctdlﬁheﬁﬁ;mﬁé esdh@ivegtideat ur es

advantages in accordance with the sixth
enﬂ(mﬂm nt FITURRE jsraegémvieivnofentitbeter havingNdatures and advantages in

e OTR T oA O LO0U0L I GFE 12 15 2

[0035] FIGURE 9 is a side view of a catheter having features and advantages in
accordance with a fifth embodiment of the present invention.

[0036] FIGURE 10A is a cross-sectional view of the catheter of FIGURE 9,
illustrating an unstretched state of the spring.

[0037] .FIGURE 10B is a cross-sectional view of the catheter of FIGURE 9,
illustrating a stretched state of the spring.

[0038] FIGURE 11 is a cross-sectional view of a catheter having features and
advantages in accordance with a sixth embodiment of the present invention.

[0039] FIGURE 12 is a side view of a catheter having features and advantages in

accordance with the sixth embodiment of the present invention.
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features and advantages in accordance with a seventh
enbodi nent of the present invention. [0041] FI GURE
wa2e0d8o@se | ongi t udi nal cross-sectional views PET/US2004/014664
catheters simlar to that of FIGURE 13, illustrating
alternative attachnents between the internal porous
menber and the tube. [0042] FIGURE 17 is a transverse

cr -sectional vjew of a_catheter according to
FI 13FHEJREREY & h lensatudineb piess- S?f@PB@sVlﬁ’éfn%%?- cpfheter having

feat&r@g‘ DA Vafita g’%g i deBsa it %&1 1 8 enth %91%%3211‘?%1"2 %@ pl‘c%eﬁt%n@entlon

transverse 0SS- sectlona Vi ew O

acqee4iing FIGERBURES 4:3-digitudhet wo@s-bdwmﬂt\&é\ﬂlﬁbf catheters similar
us nenber is not concentric with the outer tube.
to tF@oaﬁ]FIGU@ER@agﬂusgafan& ahemaiiye attpqhipenisa betBigep fthe internal porous

o2 ARG B the present invention used in conjunction
MRt A anezflﬁfr) ‘elimnating filter. [0045] FIGURE 20 is a

si deo4z]ew BIGWREAl7Hehefanhaydengodseattivad vﬁmdofaa:luzanﬁtagmordmg to
in_accordance with an_ei ghth enbodi nent of th

FIGHRESeht 16-rivisiein dhe infenepd gprops mgrEbepts Gogeetig mth\ﬂile‘ewt@ffube

ter f.
B AR S 1 AORIANER g tprer scconding
FIGURBSI3- 06 widélft fhe intdhdRBordds hfenibes BhTBbhdntric with the outer tube.
illustration of the use of a catheter of the present

i n\ao4l on FEFUREed? ilncp achinsiy divstratigoofsg criheigreof2ghe present
inven’?iaﬁ 'ugegl ?\{%Ct%]l v\ﬂtﬁ\é\ﬁ g1r eﬁm‘fn%ttlggﬁ?ter having features

ges h aceordince a’'tenth enbodi nent

of [06u5]pr eFERUREMOEH bisald, viskiog B chitieled Be@Eind fedtwBsI bl advantages in
por ous nenbrane, or sheath. [0049] FIGURE 23A is a

accq;dm vethcan eigath epbedinemt pfie prasheitiayensipn | GURE 23,

L S ot PHRE A3 kO U BB gt avantages i
accdraéaﬁe wit DAt éfiBodithedtbf thdSteddnt fivehdi¥n. 25 s a

schematic side view of a catheter having features and
adi@¥t7dges FIGURECE! dancehematie dhisehtearent thentrodf mesatheter of the

of, .t he pr t 1 nvel nt i wherein at [|east a portion
presslﬁt]{lﬁ%ltg)ﬁt%ﬁlé?%altmlgg %{s)‘{i?tum ed from a bi o-absorbabl e

matigods} - FROSRE #1 ARE26eisianvew af &egatﬁét&e hwlﬁgv features and

a junction between a non-porous section and
advzmt@g&am avdoadsinee wetbtai towth embofienand phibcgreset lﬁV@JIQE, Wﬁl.ch includes a
tub VWO 2004/ 101052, P /U82004/ 014664 [0053] FI GURE
u lﬂ%r,&’orr%usén%tp 0o, Ot She view of the junction of

FI Gobn) 26, rideRkema 9@9 érbﬁesegt@o‘}fa?%w of the catheter of FIGURE 23,
taken along line 23A-23A.

[0050] FIGURE 24 is a cross-sectional view of the catheter of FIGURE 23, taken
along line 24-24.

[0051] FIGURE 25 is a schematic side view of a catheter having features and
advantages in accordance with an eleventh embodiment of the present invention, wherein at
least a portion of the catheter is constructed from a bio-absorbable material.

[0052] FIGURE 26 is an enlarged side view of a junction between a non-porous
section and a bio-absorbable section of the catheter of FIGURE 25.

-11-



[0054] FIGURE 27 is an enl arged side view of distal
end of the catheter of FIGURE 25. Detailed

wmewendps: on of the Preferred Enbodi ment [ 0055pCHUSIREB 4664
1-4 illustrate an infusion catheter 20 according to
one enbodi nent of the present invention. Catheter 20
preferably includes a flexible support 22 (FI GURES
2-4), a non-porous nmenbrane 24, and a porous nenbrane
26[0068E iR 2601 ambs%ec&mealmmwefdtham@uﬁwm ple FIGURE 26,

forma plurality of axial |unens between
take’f‘ﬁ’g’%g lﬁ‘ﬁégA aces of the menbranes 24 and 26 and the

Sugdtmf Of FIRIBUIPRY tn 23lar@8 €8S idwPoE diftal BF®RFQhe catheter of
detai |l bel ow. The non-porous nenbrane 24 defines a

FIGUBE-A5nf usi ng section 28 of the catheter 20, and
preferably s, the . 2 dromthe.oros i mal end
thereof to a¥ 5L HHEPFSoRE '
thTOGS‘S! OUSFI@E{QE@’I@ 42§111§E%fa’ten%ﬁ ﬁ{fué16‘ﬁ Uéil'tlié‘ﬂers o0t hdrdidg to one
of = catheter 20, and preferably covers the support 22

embbdiorent hﬁtlpqrrmensﬁlvmtmlh eCalhstenl0 prederably incippesra flggble support 22

(Flm&- | Vel _pﬁtg?t%l}gea ¢ E%t:‘%?é %Xorﬁﬁ fr}%?rfgalr%] rféj The membranes

24 2689k %ﬁfpb@&‘ arol € (ROFuPPSHt DB BDIRREs Plr 4@y 6F SxihlNBmens between the
entire length of the sSupport 22, so that the entire

innet ewrfiicks of theheersbeper24 @l oamddbp surdse o thehsippart 32 andescribed in

erceik et Ry e TG A0 R mor s 2k TS 8 g Section 28 of the

cath€R} PELAA pg&eﬁﬁ}ﬂl &%el%‘%ﬂ@ E@ﬁ! 2b Q'rcfi‘n fﬂelﬁrgxlﬁfﬂdp Bhd/thdfeof to a point 30,
cont a| ni ng a uid 36 suc as a li qU| nmedi cat i on.

showinén HIGYRE lenslrmﬂarbramaepceou@@emh;anﬁ ROl dgfivesna a}fusa@n section 32 of

it Ll A e, G930 LB S st o o

suppost 'ZQserAl%i!nétWe%/ Affhe a@a%ltlé?éf" 08! mgy Hee BoniPHFE aﬁltl%ut a non-porous
uman body, to déliver fluid nedication directly to a

memioame24r Fathi ¢dnifigutabien ahapormine alembsgret Bneoveers the entire length of the

I th t het 20 i
sup;?p&#%c 5 t@zﬁ the, F’gtﬂféﬁ@&ﬁe[h grf bhéanSél:pgcplg ?3 gFﬁSé’QPS%g’ %l;@ﬁ{lfuslpn section of
the %%ﬁeg%\o%{ﬂ OTRY ﬁﬁmm&? EdcEioR QQﬂj hRG 4 debfed RhYSI OMeSHBLinRAM end of the

e catheter 20 hus, the cathetér is
cathptee 26rmaby ioelcnsmdtmjtosa) fh]hﬂatsum 34 oukiong sefttidoi® S”hias a liquid

SR bcbecial, Gk ph FBronl SuS i inbere e iEhRePofttining the
end ?%\?t{tﬁe ther laif@ngﬁviugﬁl tﬁgbgﬁletg,uz(ple wire 46 positioned

n an axi a e wire lunmen 44 of the catheter.
Onde03dje cht het ahe icsthplns 26 iip nesdrted ide sinr @wforpiel sygteds such as a
wire 46 is npl y. 2V\DZOO4/10 052

un;a@r‘?quz @D&iﬁb&%@wd rﬁs@ﬁatwe}t & 5B g Wﬁén% A5 Willfine fitg anatomical

SyStBe . thli]? 1‘\[}?\%1'3? Yl ct;%lge&(tiﬁg is g?ﬁ%ﬂe\ﬁ% Yelivel ?ne‘a?ctaﬂgﬁ BrodgholBY generally

wire or a de wre
linehmmem[ éXahe Woﬁh&ﬁ&&oﬁe&p@dﬁlg tb Itlnfsmﬁ&'t(m acporeﬁ%: of the catheter 20.

configuration of the support
Thus, the c%theter is preferably mserteg SO that the infusion section 32 is positioned within

the wound area. By using well known methods, a physician or nurse may insert the catheter
20 with the aid of an axial guide wire 46 positioned within an axial guide wire lumen 44 of

the catheter. Once the catheter is positioned as desired, the guide wire 46 is simply pulled
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The surface of the support 22 includes interruptions
such as a plurality of ribs 40 as shown in the
w0 p@unews2 The interruptions are configured so POEHUS2MNE0N4664
t he menbranes 24 and 26 are w apped around the
support 22, the nmenbranes forma portion of the walls
of a plurality-of axial lunmens 38 within which the
fluid 36 my flow. In a preferred confzguratlon

backysug rdsrpuglythearomrr@ls eathobthesntheioad) alAlipry laﬁtYaﬂ@o%mﬂtﬁr 20 may be

ter. Porti 2 of . t support 22. The ribs
prov%dgflglg '31(% Wllrgr?glg en‘%‘lr?gm}ﬁlong a length of the

su [tmsvt 2FIGRIREPL e rabhgtrak angrefdied ephiip@ratibe 8@t support 22.
t hereo In the non-infusing section 28, shown in

The syr€aorpf the supporh g3 insbidss sntemmtmna mechag & UipHBF efris 40 as shown in
the ti@ggs ; igﬁ PI?[QH‘E}?[}]M %0 %Pltﬂih %911%?1 t?lre 1}1%5%11’3{1&3246 gnd 26 are

axi a are for

maI{pe@ abJWARthe Sippdae220thd ﬂﬁemnmemmuas poEiBhrodnige R4lls an plurality of
he outer surface of support 22. Simlarly, in the

axial nmess 8 vabin whishabe flui nmn ipwaile preforrdy eomHigugation, a plurality

of rifge%';g %ﬁgﬁ%@glab}ly f{’o{pﬁgr%{)%grll% %‘éﬁt{!ﬁ%ﬁlﬁ&ﬁ 29 82 El%%gg&l? $2. The ribs
40 aﬁg eﬁfeﬁdfl @1? HRAH a I&RH Bﬂﬁé seppoktare and pR@erably along the entire
nbr ane and the outer surface of su ggrt 22.

leng[to@%qoﬂ nhaﬁll%tlnperm@ﬂn\%ese@ﬁb@d%néhpwafmt YRER@: die non-porous

or.ou rane 2 h
menfiine s BRICHOB PR L apa OB I S o hRARE 4B e  romul
the DQA- IRRIAYSS aFETRMRBADeRdeen!the inHes s@AR AT ftﬁ@‘hon-tpbﬁ)us membrane 24

entire length of the support 22 corresponds to

and the:fqmrcsnrfg@cqﬁ S@pp@lz 22 AStoialynin the'infpien veetion 1% ﬁh@t’lﬂ VEFIGURE

5 QTR 35 LB 3 S G e Ml b e o

40, s%’%@ﬂﬂb Agiaf @8Nk BE ard fodindd SERREY t1R4nh& sulfecdsfPdro® membrane 26
of the support 22. In this enbodi nent, the tube

andﬂ@pmaﬁegﬂhmméGHEMHbﬁlous menbrane 24 and t he portion

é{“ﬁ%ﬂ] ! tﬁléglagﬁ))(/tgf%g’ﬁbpggn g H}eter ; t e ugﬁs \dembrane 26

mayV\_’%r {8 pEJl" arduBené %ﬁﬂn@eléngtﬂ Q)f AR suppBFUS), rﬂ]ﬁhssl%ﬁla'cﬁig tR8 non-porous
f In the preferred configuration, the nunber of
membrbm 24 &gdlak smblodinmntsbide epfire lgrgthl of] thenswppog22 corresponds to the

t hou ve r|b 40 and .axi al nNens own
infuplppy JRELPI, 35 GAGEOT g o STl oF | e Fr P PG 36 Sibgof 22 may
extehéﬂ %Bsw?tﬁm”fﬁé‘ nﬁﬁs@ﬁ QUitiRt2, Ghd hGbdIHay G 'b?bxﬂ@écﬁbkt@lﬁﬂlhg) from the
e goals of providing a plurality of |umens withi

ﬂulct h@p@aﬂtm tbe pmlmahqami: efi the mepportedd. binlthis yymbodwgent the tube replaces

e S50 S T U L SR80 e e
infull gg/ %0208' 0446 G tetrBdl ERBOEBREE. In othbiivErdeepRItabd Bffines the non-

the |i ke, when used to describe a plurallty of
1nmamgaHMdmaﬂens S|nply nean that the | unens do not

nlc her.  The ran
o d08est . O RE pEteserd banebiriap oire ninboch i ARG R RipE fumber of
ax1at1 Rfndds2B. 4thodkh Iﬁ'vé -39 48Md axial lumens 38 are shown in FIGURES 2 and 3,
any suitable number of ribs 40 and lumens 38 may be provided, giving due consideration to
the goals of providing a plurality of lumens within the catheter 20, maintaining flexibility,

and, if desired, maintaining the fluid independence of the lumens. Herein, the terms “fluid
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sui tabl e glue, such as a nedical grade glue or epoxy.

This prevents the nenbranes 24 and 26 from sli pping,
wokioghowsyght occur as the catheter is insertedP@F/US2004/014664

renmoved fromthe anatony. Mre preferably, the

menbranes are glued along the entire I ength of the

outer edges of each of the ribs 40. Alternatively,

t he nenbrane may be w apped around the st%gport and not
independgnesd” {“Buid repaaipgior endyheglike vdicgrissdi e gpraibe arplurality of axial

lume nggn%nyz rrgetaﬁ etrﬁ&ﬁtglgﬁémgg% dglnt%? fﬁlﬁdlg g#ﬁlﬁﬁ ﬂft{" V\ﬁﬁlc Qaﬁ:h other. The

mern%fztnes Dhiand 78I ¢ pichsatili@luetilaling thé deeeadienoe tthrﬂish@ utilizing any
| unens 38. If desired, an axial guide wire |unen

suitahigelpe sugh @m @é@x‘c% F¥iergluner epeical LBERETENS R meawrws 24 and 26
h
fromt ghpﬁslr%e%é%v I&gjcclil;ha% tgg ggt?\lﬁt\é/{ I{]selnlséﬁ%gorﬂ%éréfg%% ﬁgﬁg{h%danatomy

Moré PeefEab| ﬂdeQﬂerﬁISraﬁéE&tr@ ghkatabing RO entirt Qertgiie ofith@tommt, edass of each
descri bed above and as will be easily understood by

of theh@bﬁe%f Alggrnatively, ﬂaqq@lembrane[@%@p wagpRadowAwRt they @BREIT and not

cat h I f | RE

s 400585, £ RIS B0bl,) 5 oA SAY ABSH iy o

secuﬂﬂrtbl ¢26h SthefBY ofier in@an®End vl &gt’h@bé yf skl tih tlﬁehﬁ*t s Thjzomhintains the
22 or may be adhesively bonded theret o Preferably

fluidt indlepensienempf Eiedlustens S8d Hodasired apaxigl gide Jvias h&ﬁ%rl 44 may be

t t,he rf-ac
pl‘OVb(? ? Wlﬁglp%ge 1a10 né%hf)%@? |42n f?gé gﬁg)p%ﬁ %Zﬁe%%% EQ i 1re lumen 44 is

adapBéll ®F re€élg€a pfdetice 16 bdhidOmey bt heedstopp@in thiZnsertion of the catheter
shown. The porous nenbrane 26 i s wapped_around th

20 ingpdhe pratompcpsaleserthed aheveand sowilise capie undassiBed Ry ﬂme of skill in
the IS preferably glued to the end portion 48 so that
‘uid 36 within the lunmens 38 is prevented from

exifboeny t has sRsviieineFIGZR M| 10 Yhthres30 pigfdritlp ugiudeban end portion
wal | s of the menbrane 26. End portion 48 bl ocks axial

or cfp} 48 deduresiitor tlhp st enfof ghenoal 2% nEnd potienHst wpy be formed integrally

) wever ortfio on d

wit GG AEE A 6 Bt oCuBRL R, brfebl B ok ond of

end Qf)rtfohlllgjlsfch@maf hel KHsst @hmere s@h thixethe @hfé:ﬁtsﬁlfac%Q)f thd proximal end
desired. The distal end of end Fort ion 48 is

of end powioalSyis dtigeedsyiith daf, outer elgenal thegibsehOrafithe pepport 22, as shown.

The %ﬁ%%‘l%ﬁﬁ%lgﬁpa}%%6gg rwerfﬁ)(aszéi l ethe :E)SOS {n%\fsgtbd g% ﬁqegereﬁdfportlora 48. The
menUr@ie 26 %elsre@wm}ogu%t&ﬂﬂeaalna ,poﬁidﬁl st f16idrss Wihiatth® lumens 38
to the goals of flexibilit l'i ght -wei ght, strength

is prowerded fregsexitmgithecathetsaad wthoyt paseing iaoagh dl W@iﬁsctféh% membrane

20 g BB Y R AP B N 20, Hoveres

end W@M@ emay Shtiohllyahs fQhRRr fom@t 8joddis HBRWAL td pbheis Gome axial
skilled in the art. The porous nenbrane 26 is

dispgmsation g fpichfremdhe distal kad of thecatheter LZQ vleaiFada| Ther digtal end of end

poﬂvélrj}gls)prsferaéom E%IBF gﬁ%‘ﬁ,re??snsgﬂogv’n g)a Qvﬁ it thg cgt%gtei L8 Shore easily be
inseG0A $it6 @h ahat8MidaPregion.

[0061] The support 22 can be formed from a variety of materials, giving due
consideration to the goals of flexibility, light-weight, strength, smoothness, and non-reactivity

to anatomical systems, i.e., safety. Suitable materials for the support 22 include nylon,
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t he goal s of being flexible and non-reactive to
anatom cal systens. The nenbrane 26 preferably has a
WEorasoty2 resul ting in substantially uniform PCT/US2004/014664

di spensation of fluid along the surface area of the

i nfusion section 32 of the catheter 20, and has an

average pore size sufficiently small to limt the

fl ow of bacteria through the nenbrane walls. Sone
polygynideadleBonnand otler sniterials kaowenter these 3billgdein the art. The porous
men%?a[ yg%cg % lpé%‘sragﬁ' % 5!)1]; %qekg éd/a?li pg% ffﬁ'%gr?ﬁ or a hollow fiber. The

memPeAntCH RANBE SormaY |ﬁ@fh a Qfridy Gﬂmﬂt@ﬂl&lrﬁaterﬁkﬂé ety ded eonsideration to
These materials are advantageously bloconpatl le. The

the wﬂsb @§ beingb fleribleoendragn-toactivy to@hatomigsh ryeempacties ppmbrane 26

pref% mrhtagg éc%rgélﬁ}i 1resﬁlllt1C a‘;llrlcl) \%\}rl] st"il%lgta 1¥ %gsfénﬁldlﬂ% ? %gn tog‘%lmd along the

surfeR8NReL oPAGS 1ﬁﬂ3§1@1‘1‘ @Bctﬁ)np@l of @AY csh&kt 2o, hﬁtﬁﬁa@aﬁ?average pore size
m crons. Thus, the average pore size, or

ore
suffigieathe seell toflinihéeplow 0f bases an@lmlmsem@an@ walls.ngAme suitable

ns to.preve bact er i fromtr I
mater?@f?org)]ﬁe 3%, kY I%Qfer%earﬁo rp01§e z%en g'\é‘?lfﬂf? a|I"reE’gﬂl@fsulﬁme
poly?xfopS/fe‘:ﬁe @I’%ﬁﬁ‘ﬁﬁieﬁ@ difﬁloﬁﬂ@fp@[}%mwnwetﬂyléh toh @ighadegisi olyethylene
ut lto 2 mcrons, nore preferably wwthin t
Theseangterlds asﬁa@ﬂnan@g@qsky biogrinenagihle. aHie RAFews membrane 26 may filter out

WW%BS@E) f% en'g}ndelﬁl 1%4‘[%212%%%8)%?5%%6&5 %ﬁ“‘ rﬁe gleﬁl%rane 26. It is

lmo&@'ﬁﬁ@@ﬁ@ﬁn&l%st Badtérii ChnBOPRYsY ti3Gughlh @ofeads 162 thaf®)/23 microns.
be configured so that each axial lunen 38 is fluidly

Thus, e pvmmpore Isizeootheare wianepter, ofwélelmmgngabm@@: 26 mypt be less than

one noth \eLer
0235 o BB e AL o PR Shrgne 962 8l gt size, or
poretcﬁﬁnéﬂeﬂ o ti#OmerbRe 2044 feferHae Within the ﬁlﬂg@ 1 2 Hl&ou’lg@ 1 to 1.2 microns,
ternatlvely, the catheter 20 may be connected to a
morg prafetablyywishingbe sange of fbeutd. 3 tp pIniseons and Fean weteeprgforably about
0.8 different fluids may separately flowwthin the
: s 38. According to this configuration, each |unmen

38 [0Faz) be A9RNREHAA Rva th§$rféﬁﬁﬁ\il%nﬁ|o!ﬂ c8thstePPY Yna§®e connected to
that the total nunber of rent fluids that may

be
a fludé kuppdy 84. tﬂhetda‘életearzam‘yyoa eondiguesid spdhatirachh m@bhlmm 38 is fluidly

ter n ivel fl ui need not be
indepfary B Ribin Hediheiends et et TEREY LSt REkaE i one
anotﬁ@tt 'bﬁ‘e §ﬁﬁé’cé132’0 Ry R AHRRA o Zdngl| AP shtify 8L éd Bat the fluid 36
| ength of the support 22, thus permttlng fluid 36 to
ﬂowm \glrﬂaneeabletomlmﬂmmaméﬁs Alt@natively, W 20beter 20 08w be connected to a
S2004/ 006 n o he cat he
plursify GERRRAER THFGFPPUES SOTP S ACAPEqile TACORARL Ghglo witn

the hﬂl"i’éns' $8. a0 R6R1hg i HhibRohAEHAIEA) B6E A 38. mdVBefdoahbbted to a
6 fromthe flui d source 34 is ‘introduced into the

sepaa:xce dluid sumhysscsﬂlaathetth‘rel purodrred] diferdntofluids that sabi é)ﬁeiehvered to the
.The f| ui

: |n| i al | | ows thro the
anatf.if it be BEFPB O 28Dy HETFHRH S Fiifdpmens need not be
fluid1§2dBenddd€ For example, the membrane 26 may not be secured to the support 22
along the entire length of the support 22, thus permitting fluid 36 to migrate between

lumens 38.
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i nfusion section 32, it soaks into the porous nenbrane
26. As nore fluid 36 enters the infusion section 32,
w0 pooditéfosses | ongitudinally within the walls OPCT/H82004/014664
menbrane 26 until the entire nmenbrane 26 and i nfusion
section 32 are saturated with fluid. At this point the
fluid 36 begins to pass through the nenbrane 26,
thereby exiting the catheter 20 and entering the
an[a(lﬂéﬁll Nbr essyasion, tlhe cathetid 28 6ledigomsnfiudedivestly toathgegea of the

rface ar
snat Gyl AR et e oo 0 AR EFafh 2, e g PBHES s ig source 34 i
1ntroﬁﬁ@ed01|i’1ﬁf et Bhihislubess 88 4 g pRRIRIIaRR @Othe Taketertde The fluid 36
fluid is delivered at a substantlall e ual rate

initiallyr Bogys dluough dem aprdinfpsing jspetion 2%g ¢ flnisl Ao firgt reaches the
oS5 P SGRAT A BEHTER P SR e e

mfusqi@ﬁ baegiby 32[ RQkfhsds ] SalARGthE el Wils' ¥ e andnirhes 86 until the
0 according to an alternative enbodinent of the

entlrp m@ebranev 2@ end infhsiomsestiodi3Bre sattitaiest mﬂb SaidreAt thig peint the fluid

T A R T A M-

anat&tnﬂpui\/ﬁfrecm%mﬁ@ﬂﬁlﬁ% écﬁfa%g‘éo%'é@@ays& @H}S@gﬂ the atideYsurface area of the
encl osed within the outer tubé . More preferably,

porotih enemblené 226t Ay lat Bl;bsmnallm mdﬁomm dfatsu piuer tos theh eharytieristies of the

menfEfed o q . EAY e PTE Ach HErerOHE opeltisFeopaipy = generally

hneatrlgggrﬁéﬁt QF thelk GRINSAONST AE aRSRY 2RQRAmord, Blisl hdlantage @J obtained for
luid exit holes 56 are provided within the tube

bom@pwﬂmdémﬂmmbhmnu@md&thME entire circunference

b 2 th d
RIS A SN g

embé?ﬁ mehP&ft t‘ﬂ@ Uﬁl@&an@éiﬁBﬁ ﬁéc&@ﬁg RNtns RendaNéfEthe catheter 50
ong the Iength of the infusion section, but could be

incliden ger elongdpddi outert ngoe Bxaral arexinter hlﬂngstedraybtﬂ@r poTovs theghbrane 54.

th f th be 5
The dbelel wieRDditer bis guiteraoi coacsiiniely g el SR06n Jasyopisr tbe 52
Mor@l gefbx"ébfyh fhe' tﬁﬁ@Si 't@ﬁ‘tl@ﬁuﬁdﬂxﬁd@ Qﬁd" ?61‘t§@16 thBﬁlQr ﬁl@ﬁbrane 54 so that
anat ony, be under st ood hose skill in the

a rebatnvely[ﬁ)glﬁ&]lt ﬂ§he:huewbé lfszwmytllbsnmrr cﬂm@nﬂpnsnoartybeo& and the outer

d‘m%/ﬂafg‘?;ﬁ%:ﬂy @gefml%gllﬁﬁft g‘ﬁl Wﬁr cft ﬁ’ﬁf‘é?‘@}%e%%ﬁ] %ir,ﬁ PrQyideg within the tube
52, g{‘éﬁl:lja g t'hfb Sutelte; erf¥ird/ 'cﬁ’gumﬁzﬁ%cg QRSESET ght Porich ©LPQube 52 that

oal s -reactivity to anatom cal systens,
incliides thdéxit h(ylges 56 dbfineswls gifitsiorssecimyoficatlsrecith nBestubalagmembrane

BRI R -
Opt%lﬁgl% ax Bl '3%? Bhlck YRk bJ‘@r\S’vﬂgd Wﬁiﬂjﬁle@ﬁal% §8 @€ the tube 52. Also, a

ters of 0.019 i nches and . i nches,
guideegipeaid/areguide Wire lexed mapbe ;;rd‘yededfto taubm t5@ irsemion of the catheter 50

. preferably ab 0. 015 es in j areter and
mtorsﬁ%wa&%yéﬁveﬁ awpgleréfﬁaégw ?élfﬂlifg%’ifge Biis al ong the
evgr yéﬁ Thee Al ﬁ‘ﬁprq{e orh (ffﬁ%g—?‘%)é ofh AREED SQithPR materials,

olels ang sp ace ut 120 relative
sucH as fijien, polyimide, Teflon and other materials known to those skilled in the art, giving

due consideration to the goals of non-reactivity to anatomical systems, flexibility, light-

weight, strength, smoothness, and safety. In a preferred configuration, the tube 52 is
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| ongi tudi nal axis of the tube 52, fromthe angul ar

| ocati on of the previous hole. The axial separation
whedmaensndj acent exit holes 56 is preferably RET/H52004/014664

the range of about 0.125 to 0.25 inches, and nore

preferably about 3/16 inch. Also, the infusion section

can have any desirable length. This configur atl on

results in a thorough, uniformdelivery of flu
prefarahly agifotause cybeier abPs yhavingeaside é@%w@ldsfdl%%ermﬁ NP1 inches and
0. 03? Ec%e %sp(é&We Tﬁ{'&lﬁ%lgsg lof"tshbggfl@ey Q%r%b% gF%\%gpql'Snmches in

a-‘varil ernati ve arrang

dlam-Et& ahd! @bﬂﬁdedmrequﬁly@ibé@mﬁal%sitﬁmp ahgtlebtupe 32. The holes 56 are
sponge-li ke or foamlike mterial or a hollow fiber.

preferalelyt arpaged serethir eveay Mlm amm1Yaﬁ15ﬁ1@é¢da@bmﬁo¥%)°sﬁeka@Ve to the

oneBR s LAY 2L PSRN TN el Bl Toe v

sepafA70g el ecabjiceRl dxit Aolks 361k ?E&B@blym@ﬁl@nﬁhefrﬁfg%bdﬁ/about 0.125 to
within the range of about m cron and even

0.25nipelees pansk @pmopryf@ajﬁmab@ltgw h@ nchn sAlsq'htée tmy@gppgrsectlon can have any

st IR a0 caR et a8, bRl {BHED dffvery of mia

thro@@duba 8énctly 1iRaEIdeMichy of the wdbad Qich.C @f c6S¢,81® exit holes 56 may be
mai ntarning flexibility, fitting within the size

provmdsmaay of s vasfety baltentpdive Brangementsavy i ng a porosity

TV SR P OROAAED e 1t
mate%&‘l'%r 8 UbHAP el tuBhBr febldiR SABARY RRe ahhvefaBe pore size, or pore

pol yet hyl ene, pol ysul f one, pol yet hersul fone,
dlanmrypsgyﬁlyn 28, miseing\ip mytet bmtﬁ@lad i Fheuwis d{@meter is preferably within the

rangg &012% ﬁ% Inaérogﬁdngrlrﬁtpgﬁlafggbgr ﬁ}é %lljleo Pan% PP %lg}o%?% 3 to 1 micron,
and E#@Mh@fe ﬁ@ﬁﬁbﬁnﬁ)oﬁﬂo BBictbrd 1 Ghi AERES nddiBlbrdndib nia@%'é&ﬁmned from

respectively. In the event that a guide wire 46 is
any pf ewadeip of tswéa@m imaterials; elvmm/dltfeCO@S@@wlﬁn & thesgaals ofjonereactivity

i nches. in The.tube 52 ma
to aSliioal e SRR O NATY Ty op B e g fts of the tbe
52, M1n§ Qg&}a@i%ere%{ﬂ'tlhk el tHeNsubR8ntail iy unfioff ldiplehdadibi of FIRR1 through
mbrane 54 mey contact the tube 52 with an
all cpﬁwth@r ¢4t bnb& 50 in arpd Fibt Sesee suiteble matesialsafor the wembrage 54 are

0067] In o er.at.i
oyt AR ade DL u g ppl PR opy AT EidRe  diftuoride,
polyRBdbRATE CRlon, ¥ H %ﬂ'ﬁeﬁﬂité‘ %@B’eth%d%n& herdfafhbRl iQ8ids afd beRidef diameters,
cat het er "50. flurd flows into the infusion
of t}metubulanmembrann iSthiazg 0 91@ trakes andt(bol&ueclmsbwlsmchpdb’o dgthe event that
nbr ane.54. As re flu.d enters
@ SuTAP O A i THBVIRF TR Gife BB DUt SiBersitrs) Yl Fhont PGS inches in
diand@ky STIRS b b8 & easrecﬁf%m@@ 'Ehe@ﬁembfaﬁg 5%%99)4}5 éloclt‘ﬂézmeans known
PCT/ US2004/ 014664 Once t nbr ane 54" and
to thasbukidled s:pﬂuaeart hédtematlmle, &talnmndiramb 54 m@nyIouﬁadt T[bas*ﬂs@sﬁz with an
.. throu t.he ane and exits the.cathet.er, 50, b
mtelff?r&aff‘ﬁﬁt G B he eyt B b sgbe menERk gt v o
Ir{;@qefréﬁﬂnd tl?cdé’a%ﬁgtégﬁp&@iv)érspﬂﬁé f%@ tﬁé‘fe%itﬂlhoﬂ fanatomical
ms rane su ant i al uni formy throughout
systemr fdarentatoethe affusibe smﬂrdmr ahatleter 30e sk thm@undrﬂcavs into the infusion

substanti al | , .
sect1on Slt ﬁnt&alla}‘/ so%ks into the tubular porous membrane 54. As more fluid enters the

infusion section, the fluid diffuses longitudinally within the walls of the tubular member 54.
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uni form flow through substantially all of the exit
hol es 56. Thus, the fluid is delivered at a
wG@isstiens: al |y equal rate throughout the woundrP@r/Es2004/014664
the anatony. Furthernore, this advantage is obtained
for both low and high pressure fluid delivery. [0068]
FIGURE 7 illustrates a catheter 70 according to
anot her enbodi mrent of the present invention. Catheter
Onceythej membriag 54 andile trbulenvpasg therpiniara sptigatest theflpidpasiss through
76.1n i,de .wal of .t e ar .
the rfcipbiing 3 750 Bt Bietnlel 0 h e S8 ol S BP RYBS6 of the wbe
52. Calihebedr, 1he opad aid@aniaPecisEi Fhdsas tHEMGRT tHeO naith@ice substantially
~ 50 descri bed above in connection wth Figs 5 and 6. _
unifqrmly shroughentdtheesiioes et padseneniragght:t [FeUIERE tin pp|selstantially

76 and t hen. beqins. seak | p .
it B0 S S5 AR RORG HOL Rl PP SR R e oo
subs@ntiall @qiE MRt fgotgHdut thdevdmabIBA S he S@tatthat. € dFurthermore, this

Thereafter, the fluid | eaves the nenbrane walls and
advaatageissohthiaed fratbeth/lowxad dighapressusg Juiddgbvery.uid i s

di ed anat o t st aldy uni .

TR AR IRLER, £ SR ALt 9 Bocimnt o
the esdnf itWVRBtio! E¥ihetes 76 iheddeNMuSe 70 Masingdyplntage of 8xit holes 76 in

obt ai ned for both | ow and high pressure fluid \

side grealisvadithe tybg0&g] 2 FbalaRmogousiTergbieae d4 canceairirallyenglgsing the tube
or di t o_anot her .embodi ment t . -

72. R BpobEaht 2Fn BTGB R e ot AFaREABFL pgve jg gpomection

withtFig8 5ah @, MatuSe, dRlid ¥RAKa8n pddsed Wrdughahd egi Beleyw76 And then begins
an anatom cal system Catheter 60 includes a tube 62

to stekvintrythe popdusrmaehbneg 74.e e fhid diffisas ongitpdipglhs wighin the walls of
size. In rticular, the nore di |~ ex]

the Pigpne T i B 8 e R B 1oy A BBl o membrane

walld Rd RASr KiRNarforhle AvhitagiRlgly, B Riidtiodisherded 162he anatomy at a
defines the length of the infusion section of the ,

substzntially amifoom e thredghoirb thes serfacerereaof g anemahygne 74.  As in the

desired l.ength,, .Th r oxi mal. .end at h r ! .
previ SR BEP PR oa T Grtpiry o ane dor S iapd g pgpssure fuid
deligdtyde wire lunmen may al so be provided for aiding in

the insertion of catheter 60 into the anatony. [0070]

As [00694 us SBIGERB ieillusateh  athster |6Ovrogpiding foearfdiigr ggmbodiment of

del i ver exit.holes  nearer t.o the distal,endyo .
the presepid ¥én518’6'e : a4 ﬁﬁet?%ﬂ% S‘i”gegr %ﬁ%ﬂmﬁ%éw e%?‘&trgtﬁ Selivery of
fluid maxreg% WRhieXdd af¥RbBRan SRERE. (Cuhdi@ 60 ddlidRk £0bedd2 having a

the tube. Also, the fluid flow ng through the nore
pluralily ofex2dokks 66 DOSRreaSTLEB20 04 patidelsy thajmereadistabgxdiholes are larger

. .experiences a qgreater. pr. ure.drop...Con uent |

in a8 Benararrg ey PUCEar TRoR O Re R gtes 64 on the mbe

62 deRROUBR 143 OBKE i Qi BRtioRBF 8% catl@fy 6] Mle idfusion section can have
non-uni formfluid delivery. 1In contrast, catheter 60

any aldviaett EgetusThe prosinalemdsaflrsthatericll isyonmgctask i # Flyiddsupply, and a
e el A i S 22 B B4l € Psron o
cathiefer 60 into the anatomy.

[0070] As discussed above, for high or low pressure fluid delivery, exit holes
nearer to the distal end of a catheter tube generally have increased flow resistance compared

to exit holes nearer to the proximal end of the tube. Also, the fluid flowing through the more
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because the larger size of the nore distal holes
conpensates for their increased flow resistance and
w@e@ssmos2 drop. I n other words, since the norePdi/ESB04/014664
hol es are larger than the nore proximal holes, there
Is a greater flow rate through the nore distal holes
than there would be if they were the sane size as the
nore proxi mal hol es. Advant ageously, the holes 64 are
distap heles gaBenignces g sratralsssiscirains GogSauprilyihan iy eangrally a greater
S u 0 [ del
flow Iﬁte éfbﬁléla%a‘}oﬁgﬁél}g 1% Ie 9 éx!xag él les, Iee 1%1\’1?& 3{1% gélgcgﬁgﬂrﬁ {h delivery.

In cdndfaBi, dathbtens0 a@aehltageéus[sgpmﬁddfeg mﬁ)sta@ﬁamﬁaﬁﬂfm’ﬁeﬂuiaaianmry through
in connection with the enbodi ment of FIGURE 12. [0071]

Subsmtléléhﬁﬂr%fdﬂlﬁ X hcdes at under Aelptéyady high Aeweratesponditions. This is
v u a t t
beca?% %] "ilaqgéérqgllz%e? ][%01‘6 Hg at?o\’[e 80 épfégf%g ff{dfe Sh%lﬁlﬁlé?rg%sed flow
resm%cé ﬁnﬂ Peessiird ligord 2111 &héﬂ\h@ﬂﬁﬁhﬁ;e tﬁah’mié em@ Goesnare larger than the
sustain greater bending than prior art_ catheters while
mormrcmi@ahﬁﬂgs db@rﬁam gredfer flow datet theaneht the |r§li19r6 distal; holes than there
woul cfab 2 Eé}fc’ VWelt Wﬁ ts%ﬁe %19? %/\ﬁl%g?c?rl%ltpl}]%e al hd)lfe l&ﬁvar{tﬁlﬁgugg the holes

sone ver

64 af@bﬁim/eal % ARkddasY Yocrebbing siz WBiCAUSslls hﬁ substbﬁlatﬂa haform fluid
a single lumen with a relatively |l arge cross-section.
delivgien In péditignethe 2xit oles cﬁ%msabe iRt so ftpajithes sambipg to form a flow-

restrg:ﬁlialg orr11ftc easldjeg%%ed %elogvs’% co Cﬁ% i¥n W’cﬁﬁ@ %ﬁbgﬁﬁ}%n{%ﬂgb%ﬁ& 12.

nsequent pressure

nomeom f or Ak fcbitiplredits Peios aftldifhete&@ Qéietet o0 i&laldearﬁé’ge@ﬁsly simple
catheter 60 may be forned fromany of a wi de varje

and gfsy teamanyfagtyre. ghllithy iduequitsdss de datli abnlurfélty o€ ey éilozes 64 in the

react anat o
tubelczileQ Fﬂ'g)urt\,@f"l&ﬂ{el \é!%tb%{tgrng(% ﬁan %th' (51% %ﬁ é‘é‘% %‘éﬁ&[@g %ﬁ)’ k?ﬁ‘é éattlyeters while
mairthintADbRraBEST | 1B onirhke lte! ggon i @Athetef) Islydmﬁme W@ﬁg edtheter, if the
and ot her naterials known to those skilled in the art

tubeTPeisi hehtistmaewlaascit moh stild éﬁhm\fbuchrﬁ}atwbi yaEprmdin g This pe because the

f b b
e B R AR B RS R VB B o 2

somE¥hat ek eBuiB4IRFIBE gl Yhe! RAQASS fldfs@ TIik@EIOMt exPef&@ blockage and a
i nches at the proxi mal end of the infusion section to

consanmnt peesgure |chmsvtach might ¢Had e horerpiforhBridshispersagion.
I exit.h 4.1 s refera
abdi78. 25T RBs pciatioRe SCGey by Tafurdortil oBY R BaPl bariey of
matéﬂhli havRped g Ealidepitoh dd! @bi Rls sMBomidadtivise PRhAdtbARcal systems,
bet ween ~adj acent holes 64 is within the range of

flexdolatyt light1@ ghto s@eresh, ismohdmessannd nafely. p‘}téfabkamﬁtyrldb daglude nylon,

1 t | t.he h
polsppie. 18 o ol otekpl igria iy B s Bt 46 T6m38n secton
can &Y é@%ﬁ%@l&ﬂ%ﬁ% fé'p%ﬁ%%?%b@ﬁt @beyibo %ﬁesﬁl@ng rhnﬁhﬁore preferably

enmbodi nent of _ course, if too many exit
abonIOasclm lamg Prodicoiets of the e@iﬁ@l@@ﬂrﬁﬁ@@@%@@u fregplabout 0.0002

weak 073 RE 0A, nd 10B.i.Ll.ustrate, a ..
inch, B e Pt 6 5 skt Farabn T8 rgth BohgHes hdnd distal end
ther@c?fesﬁ’ig lakgpée rife ,Qfost AR CAENRS1816489 pFTEiblySABuR0 LY Bfches from the
2, a "weepi ng”
d1sta1 end of the tube 62. In the preferred configuration, the axial separation between
adjacent holes 64 is within the range of about 0.125 to 0.25 inches, and more preferably about

3/16 inch. Optionally, the holes 64 may be provided so that adjacent holes are angularly
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tubul ar coil spring 84, and a stop 86. The proxi mal
end of the spring 84 is attached to the distal end of
w0 b4tiotos2 82 so that the tube and spring each PEF/US®OH014664
portion of a central lunmen. A preferably done-shaped
stop 86 is attached to and cl oses the distal end of
the spring 84. The portion of the spring 84 that is
distal to the tube 82 conprises the infusion section )
displadedt hyeabayiatlRet es irgthe anmbodrment Hif FBEEIREH 5 st @ equrseh oo any exit

Fl GURE 10A . t.h ' 4 has. adi ils |
hole G ATa arovpich I ub S e B wb Bl Aeaenei hon ¢ he
SPfoons] angdBeiRak 8, 1K esfol b disReRSALAASer BO 88SHHIBgI S another

prevented fromexiting the lumen by flowi ng radially )
embdiiinestenl theepressnt snvelhen. gieicatheBa SQagrmrsepadpbe 89, af ‘weeping”

tretchinglongi tudinally, as .shown.in_.FlGJRE 10B,
tabulis S5 RPE B 8B ar oL ioaP GBI Sh PRAIF GY ek apgehed to the
distal BRI AheSh ¢ & BREMS AULMARPERS Bhch @finkRSo?RéH B central lumen.
thereby permtting the fluid to be dispensed fromthe

A preferably Bymésbaeidragop’ 86 isatfacheshiol angl clpsedithe Higtadgndvaf the spring 84.
bet ween the coils, Ate tively,.fhe spri . i )

he BEHeE SRS SR i TR e 1 5 SR I FRjsoton of e

cathdt® SR INERHERhEDRate OdboSnaf FIGERIPIIAGhe SpHirlch®r hastddficent coils

spring may stretch both |ongitudinally and radially )
in cantecpertiione weethensy, thaisflwid withiethesdang eabbelpy a thrpskoldfdispensation

e i ot B BEG en LUPRTEF S oo
sprir%ﬁr:geéf RethY 8&@6&9%@&5‘&&5\@ 1&1§‘{ﬂtﬂﬁﬁaﬁ§‘,das?shﬁﬁfﬁ% FIEGURE MIB, when the

porti on of "the spring hat is distal to the tube )
fluid8@ressureis, gretter thmhusi @palsecthe direshtié dispeivetion p8Bswawiihe spring,

sed for. both _high. or lowf]lawrate fluid delivery.. )
therqhy GRS b6 T a0 it Mt Boms B inholy | ReppRe” e leaking

radia?@é&ﬁmaﬁla{)et%gﬁ %lei sQ1st halietnBByel s Pthb %gnﬁﬁf nhaél %tfét(ﬁl radially without

ion to which fluid nedication is desire 0 be

elongatirigvierpedmit Thed s mieap threugli thetdodk lof therspaimgu nSurthst,dhe @pring may
state, as shown in FI.GJRE 10A. The.fluid.is introduced

steetpy bR o e AR FHE TSR E S P g APRERGPY By those of

skillaﬁdt}{?l S A&Uaﬁta%@&jusiﬁ QM ghid BewaRh1tRY Bits Witthé sphihg is dispensed
reaches the stop 86." As fluid is continually _

substantiniiyl unianilp teroti gleoup thexdength apd diroimfdnence wif éhegportion loé the spring
fluid builds inside of .the sprin : en the sprin

that g 19 fheddba o 34 P df}fﬂflﬂ% St 8% e B for both

: I ' . : idinparts a force directed

lllgh@dﬁzwy%t%f&%ragﬁgﬁrg' the spring coils. As the
pr ¢804 e bin hsds the bethaet Séidinkentakinte ao mestondeaaegion so that the
.Once the fluid pressure rises to the threshol.d ..

SpriRg Spéhidat r%%?oegfgwﬁeﬁfmf EIGaROR RIPEPLE R dSberythe The spring s

initiﬁl@y ' ﬁﬂét{'e?c}ﬁd%gatmszsﬁg\%ﬁ lﬁ HEERECTOAS28Q41 8446 StrddRiced into a
separate slightly So that the spring stretches

proximabértdush tha kibg, 82asf thé cathetbmB (Far@UREvS By and through the spring 84 until

el Hhe £OLL S URY, Seher e [ BEhAL LN 88 o e 2
the Egﬁaﬁxﬂfd‘éqngigé $ .tﬁé)sép%glg%éﬁ PORRAGKE Is m%@@ i€ @iltu@@tvﬁfh 8:d, the fluid

reover, e disp fon 1s adv geously uniform

presbite Gisgh andre tquckiy f ThHi dluid émpartna dbret fidrect iredielly 80twatd onto the
fluid is .
spring coils. As the pressure builds, the outward force becomes larger. Once the fluid

pressure rises to the threshold dispensation pressure, the outward force causes the spring coils
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continually introduced into the tube 82, the spring 84
remains stretched to continually dispense fluid to

W b@4dewszr ed region within the anatomy. |f thePET/uUbm04/014664
i ntroduction tenporarily ceases, the fluid pressure
within the spring 84 may fall below the threshold
di spensation pressure. If so, the spring wll

conpress so that the coils are once agl_blen adj acent _and
to sqpheat Slightly dosthab theospying sictben dagitufipatis lassbpemain FIGURE 10B.

R RREs SR RS AR, BBERER, Bl ) iy e

throwdh 6B s§RRat&EcIiRa0 ibk i fpehsel FERel thel datlrtdp8ef &Is@bver, the dispensation
configuration, the spring 84 has about 200 coi | s &e
is advranﬁg@qmygumfos*ml dngpghouy thetinfusionowelioquehihcopthetere30. As fluid is

BB SRR ETREEERN T LD, PSR cqpman

disp&RYFRR] Remd dwditdd SaIUA Svitah efeembioani. |18 tHeoflsie PRt @iuetion temporanly
Thus, the spring 84 may be flexed considerably w_thin

ceasafn then duishpreasure sgjfhom th spiong 3¢ auesi f@él palew the éhlleélwld aligpensation

ensed to t
presiptes g Seneinr ARG Cwat Gl 5 8 Paalhallfyt ig e fuia
mlud@h%ﬁehg pRfsddengt h of the infusion section of the
catheter 80. The spring may be forned froma variet
of [@ﬁi’tsaar i aayeragi ﬁlvmﬂﬁgt}’@a%wdgﬁ@ﬂ@@rthﬁ ip@WOﬁfes qfﬁblsga‘afrnéwef Suitable

o T LBRPT 16 B4, bt e SRS Bl ShEL s contigion
the ﬁﬁﬁ%'&%a@tab%‘c 200Nils pet GRhansh 1@%§gtﬂe 4 ildsebefigirtion, the spring
the spring are about "0.02 mcﬁes and 0. 03 inches,

can pdseptageowsst sustagind highedegses @ﬁigﬂmungewmlgglt dealingidyid rfrqm within, and

oy SV @ et B o BT ddugs 0f R4, B it bo exed

cons‘i’de?&lﬁ& vﬁ'ﬂﬂn% ﬁl{h@orﬁi‘éblere%gon WiBosPEduhgCRiide leglt bad thékefore be
the insid of the tube 82 using, for exanple,

dispensed t«adhle'sqne eeglan piothini thg anstoewyi dihe spong 84 Kak h@Wﬁ’@Slred length

NC IS IO T S
fron?ﬁ‘i‘/aﬁétgrb?lrﬁatéﬂal}'é} @8Hng BhO cRRict44da t82he é&@ﬂ@ﬂstﬁgtm ﬂbﬁblhty, and

and”stop 86 can be fornmed fromany of a variety of
safetyatArpraﬂemd rrgtenahga duslesosiseld dn dhe mfemdméﬁswatl@n,dhe inside and

outsider pspetes, o 55 B 1oL O DR AR Y PR MBIy ToAPa el and the

spﬂﬂ_%wlfénhasa@%aﬁ{é?&romf palos ikaan i ploRkasa &fﬂ' of 8@ dpRing 84 is
e art. -21 WD 2004/101052 PCT/ USZOO4/ 014664 [0077

preféﬂamyR'@nmntnbalhsmcmse@ veithia theedistel o0l af dsrbei§2t olhe spring can be
0 f resent 'o . The . .
sined 0 N Brin 0 A g Bk 85 By AT P G40 v iesB5 apprige materal,
or oth¥e %Qlll(ﬁgg maleialtl X 1teeRtlveBR iHenN@rilg cHPHE &Mt E Mithih the tube 82 or be
enclosed within the tube 92 so that a lunen is defined

ﬁttedmlth aprognal pibeg znddighlyiphegged\ingd thedbibe §2.0f exit hol es

o0 BHAP, Hh R R o 0 e a5 By B

g1v1ﬁg' e @¥hdidAi &S to2he goals of flexibility, light-weight, strength, smoothness, and

safety. Suitable materials include nylon, polyimide, Teflon, and other materials known to

those skilled in the art.
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defines an infusion section of the catheter 90. The
exit holes 96 are preferably provided throughout the
wowita01e82 t he i nfusion section. The infusion SBCL/USW04/014664

can have any desired Ilength. In the preferred

configuration, the axial spacing between adjacent

holes 96 is within the range of about 0.125 to O. 25

inches, and nore preferably about 3/16 jnch. Adjacen

hoﬂ0@§7] 96 FEEUREr b Bluatstps aglicter P) asprdivg tap@a@ﬂﬂeb?nbodlment of
e SR Y n, e SPEE B e8] ALADERE N0 nd o weeping

tubul&PBbil SpHiR0op batdemicylly @ndl(')l%d SatHif %estﬁb@DZtsb&hat a lumen is defined
enbodi ment of FIGURES 9, 10A and 10B. The spring 94 i

is
withiprthé érteehing Sp@nge rA phuaslity 196 exitrdtolesi Ynatg sreviderd aleds 2 length of the
one t I
tube Egl }ch (?e WtaH etﬁesrgcr)ila nil}"hegiengm of ﬁ]e télgtg ggf ] glgga : gﬁh efgﬁc holes 96

definkk léhdnflﬁloﬁr@\ﬁ%ﬁ efl tifer @M@ 90. NI he il ot@NOGVatd prefferably provided
flowi ng between the spring coils. A stop is

throqghemtethabwlsm @b@w@alsm sastion.ybhe wfiegieys eeqtinn qamsltaap any desired

ene Sy VB A FLRRL, ! i DA LB "y T RS TR s it
the rdif¥e dTlaBbut®.1250W 0fd50McHeR! gndf thoiethréRtabiettput 326 Tdh. | Adjacent holes
use, the catheter 90 is inserted into an anatoni cal

96 aneqneﬁerabtsoar@ubmrlytsp@cedmpmm by ehowtdl@0r .oAhe spring ¥ ﬁé@@f@wbbbenclosed

BN peme e o o
emb@cﬁm%ﬁt bhergekister 0 aﬁ&‘ d OB' OWhe tsPﬁﬂg' gh 1E heefeBly g8 than the

unt i reaches 'the cl osed dista of 'the tube 92.
infuséen pdmtmod ang positiviadusl thyt all of theduttdwldsiitoare ladiaperd ie g spring 94.

end of the tube 92, the fluid builds,inside t .
In thgmigutston, 6 S imseni et 8p g Eant DRRGeEhory oagns bevween
the é\%&g dolityl Oy s%o‘isqs eﬂré’f’eﬂtbﬁf RERHES 18 kiRefibe a0 ¢1dsbehd kst end thereof.
e rough spring coils as described above in

Altemnndy; fhe rtulyi 921 ntadeciviroet] wethta dbsedriigeiRegl. 9Tha ogthetgh 80 can be
v fluid flows through the spring

usedifBY h@i\{bé’ﬁgg’l’ ngYVirﬁtle?b‘Ag HIVEBF nd y throughout the |ength
anfO(F’?'S! C unﬁleﬁs‘énﬁl% &Ehetté}@(ﬁ Rr in@&te%%nto-rﬁl@ aﬁ&ttitrﬁ’ca‘l fi@%]on so that the
exits tube 92 by flow ng through the exit

infufén eéctlbhes mmf rggionrio séhithi Hwid mdvkcation is drmre@ tgbedelivered. The fluid

ferably equal so. t t ui d
is infrogusesinip |ppo’%lalafa13n4? of Bectibe @8 fuie e o gpgeasts frough the

spnr%d’éﬁ% GOVSkNes ?ﬂ%%l&éeﬁgdﬂstﬁl énd %‘feché“th% goi f 8K Muid is contmually
stri t|on 0 urd throughout a desired reglon of

intrddneedainad oy proAsmall eriddof thectobe DRy tHel fuid ruildsl i phthe spring 94.
t he_ cat het er

W0, 2004/ 10105
i o guits 3 bscorsss: il Bath, D e 1 arestug s, and the fuid
wee§ ﬁ‘éffa{ﬂeysggﬁl RENS &s fdettirfbel rBBVA H?c&ﬁfe@l%neﬁwth' tfhete'ﬁﬁ)odunent of

Intr tion ceases tenporarily, the f
FIGHRmsQ; r®Apiahdil 0B t Morspveride FidEgws ﬁirbugheﬂhwpmm@coﬂs substantially

uni A B Lt ERength G SIS ok the Rt A IRk it TRY exits the
tubeg@ij Pgrﬁaovg tﬂr 'ug L g Lap ‘BSfeEe GSW@I%QHﬁJS{OQOS%%Oﬂ n T‘he &xit holes are

rred uration spring 94 and tube 92 are
preféﬂablgoafuabin size so that the fluid flows at a substantially equal rate through the exit

holes, advantageously resulting in a generally uniform distribution of fluid throughout a

desired region of the anatomy. As fluid is continually introduced into the catheter 90, the
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along the entire length of the spring, so that the
fluid weeping through the spring is forced to flow
wo booeagtest he hol es 96 of the infusion section.PCT/US2004/014664
Preferably, one end of the spring 94 is attached to
the inside walls of the tube 92, permtting the other
end of the spring to be displaced as the spring

_stretches. The spring can be glued to the tube 92 .
springj ¥hremains etvetpsdeto eontiguslly disherseuid dmmithy catheter dff the fluid
) [ her ndi . erhal,s. A te tively.,
ntroesBh heef RS G, A Shre SISV IRL HE alin g PR, BNL below the
threshg disi@sfidn prbSutal bE 82t ribe they e&dpresOso thanYhe coils are once

~suitable material. The inside walls of the tube 92 are
agairprpdifasnbiid/ths fpisk iR ne donggidispeisedpri ng can nore freely

st and .conpress. 80]. Fl 12 d. t .
o TREFL, B FE PR R s tabisin B b8l B R i contact
alonPiiRRlte leRy@YfitRNsprihEscCibii@lb €luid FRepifgTHrowddstha spring is forced to
distally closed tube 102 having a Flurallty of exi
(S}

t . :
flow Hbtoagh 1o holes 96 theainfysion sedhient Ryeterahly, ongeengdatftthegpring 94 is

f,the tube 102.havi.ng 5t hol . j .
atachly 05, W35 OB Y W00 BB ABLL B o pine o
displa&H ArtBe %ﬁ@l«jstﬁe&hemma @)rﬁ:l?mbh pe gt ea eftubpenivigy, fdiakample, a

is smaller than the area of any other flowrestricting
U.V cadissiveepotiing nepterinli 61 elenbonding exnttrsdier AltpRigsivelynan end of the
. exit hol 4 ar.e the fl.owtesthi G0rof
sprin o S P et o drsnc KR FE b o\ be R gy be formed from
any SitaPRAEASriA1l Uhe idsiieoMals oTuRsiuBODL ated prefetdblypdmodtheo €k the spring
holes 104. A fluid introduced into a proxi nal end of
can mpxs frechesticich dndommpressough the tube until it reaches

th ' d. t AL At D ' .
L HRC R A T I —
the ?x@tsé?ﬁtiﬁ{fentigﬁ.e Theticghefer S@bs&ﬁtzpﬂs@é |aYdiQtraH¥ eiésed thb®MO2 having a
| owi ng through the holes 104, due to their snal

plurality ef efiv batea dD4# yy sitihavalla bl §iednbp d02.i Bhe portion of g be dP2 having

.. beco filled.with fluid. fluid.i nt i : :
it RAES TR OB 5 5T Sl TRPbRYbYog o siv
have 4 UbtlbRIc8 S84 &F Qﬁ%ﬁhﬂ%&h&t@is Rudalidr thdh thOBRaRAIaRY otk flow-restricting
pressure becones sufficiently high to force the fluid

cross-beatiog lor ohidcef thelvatheter.1 Thus, Kisr exat/ieales 10eare thy Howiresigctor of the

subst an e _exi

t.hr h ially all of -t hal .
catnpigoRl T n e ey uibaas sty fRatien R ERuRR Sohsgpgally sl of
the ek¥nAEL1 R, | A eRRIntloBucdzBtoSPprokiddl chief tHeltuBe 1682 flows through the

di spensed at a substantially equal rate thr outig

h
tubesuttid itreacles [the alobedodistehenchthierssf. AtaBis\noiothe/fwd hydds within the

. .. PCT/ US2004/ 014664, The.,hal es. 10 r referab | aser..

infugioR PPRIPRL G DENLSIETa TS it BrRup S eitey opf A8Wing through
the R618E ADBEHue Ab AABE @Mmalf sitd1e M¥hfuallp! @8 hBAionSp@tientof the catheter
0. 0002 i nches, or about 5 mcrons. Numerous exit

becdnadseBllaDwithefjuite Aw Buidde doniinually intreducedénto ghe pruxémal end of the

hol.e e .advant ageousl.y .proyj ded throughout the .
tube e e LR AP OPHB LT ot BOIRCUR BF PRt ra Briateg suficienty
highl 8 forb@ tHPIRiid Mhfo@EiMiNe o8R! HoI& 10M1€ Nibteoder! REOUBRD Wlows through

an anatom cal region. A preferred axial spacing
subsdtattialig all of the exit holes 104.

[0081] In this preferred configuration, the exit holes 104 are all equal in size so

that the fluid is dispensed at a substantially equal rate through substantially all of the holes.
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adj acent holes 104 is within the range of about 0.125

to 0.25 inches, and nore preferably about 3/16 inch.
wabh@4aeobet er 100 can be used for high or | ow PEDUSI084/€14664

fluid delivery. The tube 102 can be forned from any

of a variety of materials known to those skilled in

the art and di scussed previously. [0082] FIGURE 13

illustrates a catheter 200 according to anot her

The dates dDAwrr prsferahly daspr ddliadtio jiapliavs ¢ sory s@wlHwlediapgipr. A preferred
. incl ..di st . 02 havi . pl it .
g5 4955 R TS SBObE P2 o 3, R b trous o

holeff10uh@ag akhRbeided asthin tih@ibaboge- Ues GoleP @t advantageously provided
enbodi ments. The hol es 204 are desirably prOV|de§

throughayt ffioeitcuntercote ellthe énfplor portianhel the ghidetzp200, to more uniformly

cer iR g b Ao 5a HOEREER A 5L BREEEFY R Bleing beeen

adjab@iTIRIes2f {sSwikinehe kinge Gl dbBal 0.625 té 0.25NiaBkess, adl more preferably
solid. Preferably, the nenber 206 is positioned )

abowj ¥ Hy mchhdhessthern4 08 gan hatsedrfonhigh airlow glaverappfuidsdelivery. The

f d , betwe the outer surface. of .the ne r 2 .
tabe Rl e R it GRbOL VeRa PR Sy MpTERE o ied in the ar
and Hheu ity ext ends fromthe distal end 210 of the

tube 202 rearwardly to a point proxinmal of the )

i nfl0882dn sEBETVUBE I13fillusientesan ¢réhater, 208 aceqrding to engther ¢rabodiment of

nmenber. 206 may, .ext .alo only.a portion t he :
the PTG nEntel: a0 e SBiing BRkt wBh gt nblife a pluratity of
exit IR 204 therGR RSB 4ol fdidsdchien ke 2BeteR) Wk in the above-described

non-concentric designs will achieve the advantages of

emboanerntsnv divei wdes Zh4efrer dasirgbly tnevideshiwpughost the circumference of the
uf act.ur .a flexi .material to assi Lt h
ubq 2 PR i e T AR P SlaBitet PSR Sphed of a porous

mat@ddll PidferabROBRImOhbQPO6A b@Rrally dyiifldriddiCstab&Rinfl lseld. NBreferably,
in the tubée 202 saturates the porous nenber 206 and

the friepvisr 206 6s phsitiamesiuivithinr tbgitare 208s0 ¢ entanaulae agpse 2986s formed
is saturated, the .fluid int mepber . 206 flows i.nio

betygra” PP B 2BEAGtnar SRR "SR 0BatRedst 1350 THAGuGh PRdube 202

Pref@dbly, tROh@mbéPd06 SR RAR WSli¥tal SAANSE) bh@hefthbd 202 rearwardly to a
pressure is uniformthroughout the annul ar region

poirBoxintaé of ithd thifdiowsectiohof 4lret ¢athdter. uplteroetive)y,tthe megber 206 may

[.I ~of t hol 4. . T . I nt f
oo oS Tap TREGToH 30 B S sLH0An g T AL N R sonerally
cont 9P Witk tRE tidee20UBLf AdTEdnbetfic ideQvhd RiPHEevieBe @dVdntages of the
hol es 204. Al so, the nenber 206 may be forned froma

invenpion \WBrefo iyl GO BRMBET2USEO0AN Fact®ed of pdtaxilde mutwial 4 assist with
that ten to _ex .When satprated with liquid. If
the el S S8 200 BB bYA Bifinas 1t ot he

ang@b%}_ I egh BPera?éh, Wuld QUL cRIBSE Wil g 39 fetabe DhEsdtitBRs the porous
202, This Ilimts the possibility o? hi gh pressure

membqyi 20¢sargit floweinto tier dnoplas wgiac20%f OneetheubenPO206vkbisatrated, the
G S5 ARSSR e Lo A LhS. oLl 0 M e e v
hol%iﬁ?)lafln qzdg@gta l@(:iﬂg%]}}, t@i?]lge BRINAE bredukrdistiirobH B 0dBout Akthnnular region
208, the fluid flows substantially uniformly through all of the holes 204. There are several
advantages of the annular region 208. One advantage is that it tends to optimize the

uniformity of flow through the exit holes 204. Also, the member 206 may be formed from a
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goal s of the present invention. [0084] The nenber 206

is fornmed of a porous material having an average pore
waewe/1moef er ably within the range of .1- 50 mi PCDOS2004/014664

and nore preferably about 0.45 m crons. The radi al

wi dth Wof the annular region 208 is preferably within

the range of 0 to about 0.005 mcrons, and nore

r ef er abl %/ about 0.003 mcrons. The rrerrber 206 can
porqus maigriak thap fgpdsto £xpand; when satursiadewith liquidyi i ﬁ‘g [T énember 206

prefg%?'g)n%ﬁa’ﬁ& aﬁlg 'gférél fi ag %I&AQ(?J% g’ ér}tr?tl eﬁggssn‘[ée%&fyt ﬂ 'ibe 202. This
limibdethic glossibDBB 51" hi@heprﬁﬁ’mb%g@ﬁﬁ at i iBRrise suHrRe dﬂthél tube 202, which

t he tube 202 ty the use of an adhesive. In one
couldn¢ryar mepYen @<t Bawvaf the mrdiaren pathin e wered sije iAdternatively, the

OB A, 545 s e DR TRINRE ARCEin

goalsfoftieepresenbinvaizon. Pr ef er abl y, adhesive is applied at
or near the proximal end of the infusion section of
t hd008dlhet dhe Pranbenddp ts Saieh ol a prrovymatsriab hawng |98 average pore
r
smeaﬁgfe}at%%%ﬁtg rpﬁxe%lgg% f g?iélg 8{1% toag(?n 11}1({}@ ?e%ragﬂr bo[lt 6% microns.
Theb@ﬂﬂl width Wh@f thie Nih@iilaOfegiot’ 2GECR p‘ifefetehﬁy fnkitiDién &QZranEeDbf 0 to about
exanple, in the enbodi nent of FIGURE 13, a ring-
0.00xmajssensh etmotPTPEsrablnaont B 0p3 sticrops x Themeber 6 can be formed of
y! fu [
é)lg K \?%rge?}é t%?gx%a!%é}[abrlsg Jlﬂg dg?%g oerrate%%atr?’p %%%&]Isdﬁ:\;g)risity, flexibility,
stresgthyendaturshibigdiAprteried ndiéréd i MienteRdhesi ve is applied
to the distal end of the nmenber 206 to forma bond
21d008%d allse ragmbegeldiérean) Be savaresewithin e the 2p%fhysﬂ1@ruse of an
[ or r a RE 1
adhec‘ﬁix% B;br?eee bo rﬂiﬁ%ﬁté S%O&lhl B%?gﬁ%%d%ﬁé% %(gle%e I3 %qphgg at the distal
end @filtlye trﬁnibbﬁZ@fB & ﬂirmecﬂﬁblﬂf ZIt?h\@u]ifﬁiﬁ)ﬁ&enog Qfrfice dfanédidtal end of the
bond 220. FIGURE 16 shows an enbodi nent. in which the
tubeafe sPrpéerally.aasthesiselis apnligd alorineer thermreximgt endhef the infusion section

o LR 0 R NI 1 g of

merh®ACHON @S ahgriehgitidial pokiiordhasby foffiingbe rﬂigriﬂhlaﬁéii bbnd with the
any of a variety of configurations. Thus, for exanple,

mteaalh sgfage Qafttht: febegQ: aForeprample, tinghe embpdiment of FEGURE 13, a ring-

sha]?e%lgbﬁé@gzﬁf} d %o (?e% A%%nc p?%{%ﬁfﬁgatﬁe irgﬂ"glm%s?glﬁa /0{ &eo(ggleter 200. Other
conﬁgﬁ%aﬁ&&oaé/p@a,ﬂﬁl@4 Fo @R&Rple] RIGIRE Clur eV dheshbomedentah which the

the invention, preferably two bonds are incorporated -
adhessiee it apphied rf@éhe ﬁtstﬁhenﬁlof Kbt eearhgr 3Ae tatforhea 216, and also at
cat het er ach bond,is .f

eenfafth e 08 AofdTnFRhIE o /P Fcoarp S R DapEpURE 15

showo afl edibddimadht kil@wfhil‘]hrfﬁéi adesiVeus hpidic RLA@NAS dikealield of the member
i quid formthrou one of the exit holes 204 when

2061t dorremrbend 22B FI i 6 shawihan @obodimiet ingdhesihgadhesive is applied
onlx ﬁ et'hg I%F:@eﬁ?ep tﬁg o élg(18 %ﬁl@}{ S T ett ¥ihg-tsﬁg]p%§ btogd 252 W’I%ose of ordinary
skill in the art will understand from the teachings herein that the adhesive may be applied in
any of a variety of configurations. Thus, for example, adhesive at the distal end of the

catheter (i.e., 212, 216, and 220 in FIGURES 13, 14, and 15, respectively) is not required.
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menber 206, rather than into the body of the nmenber.
The adhesive thus fornms a ring- shaped bond with the

WO oiwe/12027 as will be understood by those of sRECT/US1004/014664
the art. Also, the adhesive plugs the exit hole 204
t hrough which it is poured. Any of a variety. of
different types of adhesives wll be acceptable, a

pr ef erred adhesi ve being Loctite. [0088] As nentioned
6] t helonipp evrrend eesls mppdef @fr His1 ynventieie nprefegably ttiyo bonds are

mco%ﬂﬁ:ﬁce& u ?)?15 égare rh:é) %ﬁﬁuﬁ% 1’?(!'19 gétgt%? él’?(%? 'iﬂs?ap hgf &F the catheter.

ete

Eaclcborakis tfeingsl Wwith enadhesiee aMﬂésbhbled thgow ube 202.
Alternatlvely, t he menber 206 may be positioned

ad J [A5ht +Bhe ﬁ@gﬂm@d bod 21&’5C3§~H19/fﬁﬂ11®¢ Ty poyme the adhgaive in liquid

T R T

adhe%% tegisg I’wgenei’kaawehlgb VMoﬁBﬁtt@{choV\ﬂdvhiaBoﬁth@retdﬂﬂ@ﬁmZ&Bnce of the
[0089 Those of ordlnar&hSMIl in the art will

menifiey 08t zatberf thamintadhe bagnohdee mepdich Theadherge Hapiepms a ring-
f |
shapégsaog&%vlﬁiegx% tu@en%'%f g? 'v&rlﬁ%e u‘ﬁﬁ%&oﬁ%@r s oqxstkﬁpﬂt ﬁle%@tg Also, the

esired |Ien he i nfusion se ion O

adhesiitehsitigy theOkkit lﬁﬂé 204 airphgh whivh 1ePeUre@ 0B B0ESa Ngiety. of different
have to extend to the distal end of the tube 202.

typeﬁef adhesives wéll pe escepiablechprebrredndhoivriangbetithy be
It{u 3o dl S}Xglm ntloB%cg 65%{% mterr}l%ero 5?6(' ef&nﬁlgogon%}ﬁ?c with the

n sectron en any ters

tubetIUQ AT ER E MY b We AlcBoss SedtRthf d Mhét@‘til}ﬁlﬁfwhlﬁﬁme member 206 is
initially have air inside of the catheter tube.

F
conqenringlly, enclased avitin ethe Zobe HBwn Alferngtivelyrethy 3n¢mperh 30 may be
f
pomﬁﬂﬁed %ﬁéc%gtu Bitnt Et%e %ﬁﬁfééssh“%h% g?étal?{aofnsh El{?g{;?)ﬁ gm%ﬁgn of FIGURE

18 hia} beksdied t@ﬁﬁ@r@fﬁd’ﬁﬁ‘e&hiﬂ that bf BYGORE Df, sidee texhientbet €66 does not
However, this may take several hours. If the catheter

haV@@ber@érelf@HWIthmdh%fmba@Q%nt \Nhl le air is inside, and

med ati s.in het the
pa t ll‘)l('é . ag%sr? § ol'rcilgarx,g ]]'18 %anl P{l{leésetgl}c? ﬁo tﬁe teachitigs herein
that rﬂmﬂn@ﬁﬁbbpm&wnl e ¢fahyidssifdehdie dnd EaTEER] m@a{ﬁresmd length of
tube. Thus, it is preferred to run the 1liquid

the infasiomisealiont ofr be gathetee 208+ Hisr esxapplegthe membse 206 iges het have to

cat het er. .int oen re that the.air is
exe GRS F BRIz of BP0 oo my v
eithérefiqh okithabtdRBrok#nal ena@)f VMQ iR AR L4 e

PCT/ US2004/ 014664 an air filter 224, as known in the

ar 1009 b&lengeyoéthe eathstarh of Hetdveve pmbg@nwgtsps @ﬁme catheter

f on. sect | he .cat het
may rlrefraélpf u?a&’é\%@ﬁt"ﬁ ‘%ﬂ% t’ég‘?t B‘rﬁ’ i ef‘?’B erfreﬁed F{feshown in
FIGUREIS3 ﬁf&zf’nﬁ% hiPhsZRQ e pdiBuLRbiRERESS tKQQlen[bQQQ(jd The introduction
FI GQURES 20 and 21 illustrate catheter tubes having

of lighishadieatiaaxinto thel cathetep forseoths . aitToeev out pethe reXttlmé@ However,

his (PR e e SO TEEETS SRR Gt AEOSTD Y A iside, and

liquRkinbdiBRdSis YitrchuBsBintRe hﬂﬁ&teﬂ tRe SAtRASAKBHnd Kitd M8y receive liitle or
no medication until air is expelled from the catheter tube. Thus, it is preferred to run the
liquid medication through the catheter prior to inserting the catheter into a patient, to ensure

that the air is expelled from the catheter prior to use. Further, with reference to FIGURE 19,
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| ongi tudi nal direction of the tube 230. The slots 232

are preferably provided throughout the circunference
w@boorhelosube 230, al ong the infusion section OPCT/H82004/014664

catheter. Conpared to smaller exit holes, the

el ongated slots 232 tend to increase the flow rate of

fluid exiting the catheter, by reducing the flow

edance experienced by the fluid. Preferabl y, the

an aénng ey 22%42 as jeRoWhdn dhe attt e be@ﬁ@@rteédnwathlewaﬁwteﬁ Hebing proximal the
111fu§1§{1 I‘g%&g ? fsﬁle ?r i(ﬁ) Cg‘ﬁ@rﬁ%rsﬁéf ?evsé trs ul?ntdl'ejm%lble air from

I'n he 20

erl

enteving ﬂteslhﬁmdmhssecﬂidsm &Ifthé&lthéteﬂ 200t he art. [0092] FI GURE
21 shows a_tube 234 havi n% exit holes or slots 236 .
whd8@1 engF%UREﬁc%Oeqsl@lal lopigate wathpten gibles bpvinaelangpied exit holes

or slo Egot 1%89 &%ﬁ:ﬁ&?ﬁ,‘tubésglﬁl‘g}% Hseg ruépnfe o# Jhlg c%frilg{ gu es }hodvrb?nd described

abotd) eFIG’URJlS RORLSWE h itehe 230 Hakbigtebthiholsdbr alots §3®!hht3£re lelbn ated in the
length than the slots nearer to the distal end of t

longitylingl @lﬁecé@@tqf dhe tuhg 23, tTlhe sbﬁao%ﬁ arepreferablyrrraded Qnroughout the
circ{gp n%te tuBIe %F’é,f’ %1101;1$ e i sgf))rllj Ss!aéﬁo% fv g'ld e%atheter Compared to

Tantia F VEFY t

smaﬁaxbé)hﬁhkﬂb@thé/ el@h ated sIbeezﬁ)(tbﬁd & Ricfeags3the ﬂtﬂ?d@z[te of fluid ex1t1ng the
relatively high flowrate conditions. This is becaus

cathetes hyaiededing theefloy impedapes exprisnastl byithe Euidonfyefsably §he slots 232
malyf o Fo)rtleb %ec{ %q(nﬁgu(ﬁl\ll%aﬁegn ftll eoc.':télée(:f‘SI S&dﬁgsge 31”2 tt‘glcgéji%ﬁ nise lg: structural
mteglat@zgﬂhet Qe tdr DO OIRY Wil [We4kilBlndet <@ ot byt thesecofiskilBin the art.

greater flow rate through the nore distal slots than

t th@Zhoul EI(HéREfZ ltslheys withe 234 dazvmgexyihptes 95 sloke23povleose lengths
236

incr q_ss\? O&lg&h? &1&%@5 ; gfslé% §1 ctétpcff ﬁat ei ll\%tfag%({ embodiment, the

slot$ ﬁé‘éﬂéﬁt% th® ﬁﬁikbﬁbﬁéﬁd &M thy infuglbh e&dtioh | ofitk ﬁl%lnel%ﬂ fa¥e shorter in length
Furt her, e elongated slots result in generally

tharhtl‘ghﬁ«pts g)cmer ftp ghae Idmtaglsend @fsthﬁ rinfulsienecsebien. nest inpthe embodiment of

93 ardto all of t
FIGHRE o 180 157t ook 0 Bieehiud eralies iRl pirom fuid
dehbéfsmﬂﬂrd@n ﬁﬁ)sﬁhﬁéll ad o ’éHé' &iPkloAd 236 e Bhddr Orelfi®ely high flow rate
unen(a)mdl scl ose as Wi || be understood by those
e

condifipng snist basauget the [l@xggmquzerhé tleeamioes distal slots hgmpensates for their

inoris B T TS HERoR AR FREES i Tl a5 hE g st stots are
largB@aR gy Mofholgokﬁﬁél'sms & ie bRhte? ow rate Wdugh the more distal slots
2004/ 101052 / US2004/ 014664~ (ref erence numeral 20

tharj @encs\@wld@euﬂémnﬁqre theesamatsinstasrihe more prowimdl sidie Advantageously,
the Fﬁ? oE%\ B%?Vb 8t lg%ggitdﬁélfyd gl%geramggtk‘?grdﬂ)"o?’ﬁ%?:htrSF‘i}%Szlﬁzs“bStamlany

unlfgfrﬁffﬁﬁdiﬁéli/verﬁf heurid: Usik benﬁ@c@& SER 1@§ul€ ﬁ%&éﬁaﬂ?‘hﬁghef exit flow rates,
within the blood clot 2407 Liquid nedication is

as iipthefoarbaidimernitof FEAUBERG nt o t he proxi mal end of the

cat rt Advan e medi ca ion exit
CPBSATT ot S peehll BRPER Shdve SrlidlRenE Bt bl fbindependent
gulc{:e?%/tﬁe g%&y ahouWe }sﬂaeldte@f“uﬁmp Br 8§64dnP o R HhRaQ) YRcloh&, as will be
understood by those skilled in the art.

[0094] The catheters of the present invention can be used in various medical

applications. With reference to FIGURE 22, in one exemplary application a catheter 20
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[0095] FIGURES 23 and 24 illustrate another preferred

enbodi nent of a catheter 250. As shown in FlI GURE 23,
wpe@haombl y, the catheter 250 is conprised of BEI/US2004/014664

el ongated catheter body, or tube 254, and an outer

el ongat ed tubul ar porous nenbrane, or tubular sheath

252. The el ongated tube 254 has a central |unen 268,

which is in fluid conmunication with a fluid supply
(refqmr@pemamrgxl %Onlﬁllmedttg tdn@ufm ﬁhﬁdcaéhﬂ%l _\}outazanwofmh@mvg -described

cath%tgl%ggakx g% se )1 ?Héseé{ g 1&% g%%@”%ﬁﬁé?o V&S of artery 242,

PrefBi@blyt ithd Gﬂfuéloﬂl ScBhE 23 &u‘ﬂ@ﬁérrrﬁl wothira 168 $ledd et 202 Liquid
of the elongated tube 254. In one enbodi nent, the

medjcatign his2 Psclerblhdotroducsd iniehthe aweKimeb endsteindhe ogmheter tube.

AcvpadieRt e, dOab S fs FRRREC 20 THRAIF 2 g shfantally uniform
rate EH¥O@HIEIME infukien kedtidho AhsolvSthalki4b. 00 inches. In
ot her enbodi nents, the | ength 255 and the distance

2580088y beFiA/RIY 23 gnd ﬁétillustr@teca@pﬂ@f prefarsyl epabnskimpntyof a catheter

2507 oo oW MR P o oy R e 2, SRt pgn clongated

cath%f"%lbéﬁ eor2fBe €3¢ a8 Sn OLﬂerpélbﬁga@éa ﬁfbuIalB Q)o‘i-‘dni%nﬁl@ﬁl@fbne or tubular
tube 254 such that an annul ar, interstitial space 270

sheautls 2;‘i'2eat Bee chentaisdn tehe 8&4 drdsor eantphdemen 26fe waish is in fluid

d f f t.h b
T Ol AR L3
g@ﬁ%‘]‘t | ableYer N, Qﬁ@txfﬁu@ar\fﬁeﬁﬁbrﬁﬁ@ﬂ%%@ra leﬁ%ﬂ’%@ﬂﬁthe elongated
In a preferred arrangenent, the space 270 has a

tuber%ﬁﬂh and idippsitiencina distanesasd pmmm@lbﬁ@tdlmmrd 362cHfdhe elongated tube

254 RS ARIE TR R85 0 R B 2 1 o

0.107RMBMET In ArfdtiRe B RUIAN el'l‘i@ Néisoth B i MR 2250indRss. Bestill another
mninmal, or the inner surface of tubular menbrane 252

embodimdng, the langfit 2% iswbowt 5.6@ insheserIn %hﬁrfeafd@duﬂerﬂh dhe lepgth 255 and
54. I I 2
the {REpreides WY ReRoRG SpobA e agienR dna S 3e Res by paricular

anat®hdytoBte ttbul ar nenbrane 252. Preferably, the exit
hol'es 266 are positioned throughout the entire
ci 00 er eAs eho¥n ithEIGUBE®SEd dpsirabiyothedhbuliremembeang 242 encloses.

s oS e BRSO ACLEER TSR0 4S8 A LLBDA0 i e

betvllééfn l%ﬁl' QerRR Gl @fthé aldetsarand 28 QntcR8S surdieb Yof ttltéfi‘tubulatr membrane
t ubul ar nenbrane 252 is only provided along the |length

2522515 oprefdreed émbaBment, slex tube .54 Ho welbstantially cancentric with the tubular
lterative arr n ment, the tubul a nbr ane
e 2 R e Qe R o 27 B 3 154 FigHetion of Less than
abo@t’@@@'] RhtsS, Inaangk’de‘ij %rﬁﬁ‘h% AN GhOLp A 1296 iy Bavel AFHRM1 @BMension of
provided to aid in the |nsert| on of the catheter
betvﬁ@@ abotn0.002 amhaVonchas HowWevdrein sontenrsingedendy, théisgase 270 may

.1 led in the
be m1}§11ma1 or the inner sur%ace of tubular membrane 252 may be in contact with the outer

surface of the tube 254.

[0098] A plurality of fluid exit holes 266 are provided within the portion of the
tube 254 enclosed within the tubular membrane 252. Preferably, the exit holes 266 are

positioned throughout the entire circumference of the enclosed portion of the tube 254. The
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[ 00991 The tube 254 may be formed fromany of a
variety of suitable materials, such as nylon,
w@eiogitmose, ptfe and other materials known to PECDES2004/014664

skilled in the art, giving due consideration to the

goal s of non-reactivity to anatom cal systemns,

flexibility, light- weight, strength, snoothness, and
safety. In a preferred configuration, the tube 254 is

portioneff dnteb2§4 thap dnajedegdhe axihboles 266 Slefinesaari ng‘umm sepéionrnd catheter

250 13358 TR B e TR b SR80 R0 P g 55 of e

infu@bn tétidn2 MowERer PIhie Eﬁahéltn@bﬁiﬁhtng&n@filﬁtﬂenﬁbﬁﬁr infembrane could be
di ameter and provided at equally spaced axi al

longpoibian tmnsﬂaiqmmgcmm Alsf)usuozﬂmr seibpilivrenst atguidetwibe andigiguide wire

The h les 2 r eve
ey P PRGGRAP R th Gkl aD bl S 230 L Aoy, as will be
undér&b@db%ﬁlots@slhﬁé‘dirptﬁglaftUd' nal axis of the tube 254,

fromthe angul ar |ocation of the previous hole. The

axi[@N99% epaflzt fubn 2A5é trascloe ﬁxngnadémm exy of holadstyxgesuitable materials,

suctfHioRaan BOAMS oV B b et Ry & 1 skl if The art, giving

due %9H§1§&at1(§1{7%‘0 exd t&goalg QreondREctiFy teardicaie shstetn Mexeility, light-
a vari ety of ernative arrangenents. Fur t her nor e,

welghu,estrangth;sanmtm$ i onl effetyhelnt alpeegd rmpﬁgw@omnme tube 254 is

e 2 A e S LR A A BARR R s 001

1nch3§%1@a%oqt§©§§%§:ﬁe@@@s}5€etw€ﬂﬁ embodi nent illustrated in
GQURES 23 and 24 provides a thorough, uniform

del[omﬁ)ﬂ y oFhe fekiti liblesh 26@i gicube 5§ eare rpxbfeyablly rabamt 0.015 inches in

dlan%%rt’gﬁg’ﬁ'g‘glg%f%t §qua gﬁw@@ghg}%@) %H%I' glﬁp% ﬁﬁolpgﬁéon Setich 6F the tube
254 rmlth%rﬂo?és 2@62%1‘3&9%@ br eeéf%géd@@ Ehat Eﬁﬁ'yth'étéuis EHEH? ld@dpPaced about

a spong e-l11k or foamli
120 mlaglees l&ﬂa,tlve to ﬁlehlohgmxduﬁal Iams of Tltaetub@ Bod, froméhebangubar 2gation of the

NI e T e i -
rang-ghﬁ aBOD). 12%' t@'ﬁﬁfncﬂéseﬁﬁ(f RABteprkRratty 4ot Bh@ ih&N98f &urse, the exit

about 0.1 mcrons to about 0.5 mcrons, and nore
holeg 266 engtheypravided mn timeof anageetdf @bronative. aZrang;emJena% Furthermore the

T RIS TN R S

1nﬁ1§1%ﬁ%é(9§ﬁ1%1?19ﬁ‘15 teQcibb&l WRGh ShofubulReBrA8341 19 Jd@s%assed above. The
PCT/ US2004/ 014664 non-reactivity to anatom cal

emboylEhens|lustmiedt & AIGGRES23 mid P4 yJ;rO\fldd:St a igorowigthivmifotre delivery of

i.ze _constrai of the tubu] ar rane 252, and
ﬂmiﬂvw%mat %&W&qﬁyw@é%%ﬂgmewgofut{ae PRELHERt ant i al | y

unl [Pﬁ(é']} di ?P@ %@ﬁlbloﬂleﬁlfbrefnebﬂﬂ S%ﬂ%fe?é’rﬂlj‘ 1§|cl)m%frls&ﬁ ef ﬁq{@@ly porous

ubu menbr ane suitabl e material s
matéml tth enathabeabedizbat, ahieetubmllayﬂtehyblraamé?,ﬂgohybm hfadmef a sponge-like

or ik meenelpdr § eVBONARE, iy BALIap RGOy nay have an average
por ﬁ&é’ S %}S*’ee&lgm‘%{ cﬁ(ﬂa%tztgéé{ HohiPHh %1[3%5@ 88 as B BH& BBleYia. The pore

e’tu ar nmenbrane I's a 19 gauge tube, having
diameter preferably is within the range of about 0.1 microns to about 0.5 microns, and more

preferably within the range of about 0.2 to 0.45 microns. The tubular membrane 252 may be

formed from any of a variety of suitable materials, giving due consideration to the goals of
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i nside and outside dianmeters of about 0.038 inches and

about 0.042 inches to 0.045 inches, respectively.
wQ 2291085 shown in FI GURE 24, preferably, therPeTosi084/014664

menbrane 252 is secured to the tube 254 by distal and

proxi mal tubul ar segnments, or collars 264, 265.

Preferably, the tubular segnents 264, 265 conprise

shrink tubes that are affixed to the tube 254 and the
non-gepdtvityf tot lavatouiiedl asysteprshr mniata28ng  ftpbilinpe ittkey wilgs the size

may . al tjiliize an ad ive, such as .Loctit.e, .epox )
congig e e B RHRE 57 g haTiBeh Rfosy EhubiB i B Sbstantatly
uniféS$ dhensatise 68 HuRDikfieh dUbtHh8HofRTRIBO QibaPE thénbife 252. Some
tube 254. Alternatively, other suitable nmethods may be

suitabde thateyials éputhe mbmbrasaiSdnac 3Byetlyletse poliiselfas pokysthersulfone,

exanpl e, the rane 252 e secured . .to the tube
poly g P T GGt PRUHET R Iy Eokieh dHET g lene or
polyidtflotidetiAtens e WraREbIZae tubdR - méMdEad 25D i9REIPEARE tube, having
the catheter 250 delivers fluid to the region of an .
insi¢genartdoonitsidé dismyesers mf gbowral3dyinglijseandraboth@.0d 2 udhas to 0.045 inches,
menbrane 252 of the catheter 250. As the fluid, flows
fﬁmﬁﬁaﬁ_ the central lumen 268 into the infusion
S eg@i @] 1 Assibh 8l FIGURD9S, frBpis)) thdabemkt nch®kBR 252 is secured
266 and into the space 270. Fluid i n the space 270
to thertabe 3%k distel and peoximbluitbulapsgoests, oeedilaam2642385. Breferably, the

he wal | s of e tubul ar. rape 252..ar at ur d
bl e R 2 A oS Qi Hees e st e brcss g the ends
of thX kittudrNRefBlalE8D. 2BE 1By 86N ET65 Fh¢ aldoUhiflize an adhesive, such as

advant ageousl y passes through 't he nenbrane

Loctighspauyt dpabther umiahe knbwn tth rtbesghekilied: nethsuart 4@ @ssigiripasecuring the

PRSP TR arE Tt A EBgL: Oieh Y Bbffemethafigy be used to
sec%é *hetthehBRnk ¥BY (8 hRBD b SN e FéPamPi! She hidgibkiré %2i May be secured

el1vered at a substantially equal ‘rate throughout
to thentebadirhbly Hreemalodr dhbmicahbemsimg, wilnotthibe wee of the ilwlar segments 264,
advantage is obtained for both |ow and hi gh pressure
265¢ 1 uid delivery. [0104] FI GURES 25-27 illustrate

anqpies e"ﬂPS&%}éfB‘iﬁn, He @etddhY8 ideRv&aHNRE Blthe ré§dL6f 8Oanatomical
to genérally by the reference nuneral 272. Preterabl

systeinegepatalip tdjac@i Zhe mibplar sesbaane-230 Eth@ 64h¢tE02IH 2As the fluid flows
oS AT, W AL o TS A Wi i
266PMHOthto tl%éé %@Qﬁ‘?cﬁtﬁ’@ inf 8 FJJ&@ 9 QU sbHBUIAS the tubular porous

sectl on as an i1nterior ['unen 281 and t he non-
merplaenel252.uDnc2 82 walks afithe miteddranerhbuapn 298 38re sBherated, the fluid passes

non- por ous. tube 282 defines a,non-infusin section .
throgighy t@fs Huﬁ%la& dngabipe 203 a%fi 2 éﬂ%r%ﬂ?%fegé%nd FeYii-athe fluid
| ' ' FallyPhi forl P thréfehout the surf:
ot o N o SR S s TPt ont e e
aress@ftthe arbuZ Gnelabiane 852 nesultnfeLiti aosubstastidlynui2foémaiuid betput along the
heter 272 f [ f he | i
lenélgth §e t@? 1&16 tubﬁlararrglgm ga%e leS%.b 1us(? )’Eltlee gff’i is Elglrir\]/etrede atJ ausr1]1 tstlar?tri]ally equal

rate throughout the wound area of the anatomy. Furthermore, this advantage is obtained for

both low and high pressure fluid delivery.
[0104] FIGURES 25-27 illustrate another embodiment of an infusion catheter,

referred to generally by the reference numeral 272. Preferably, the catheter 272 comprises a

-30-



di stal end 284. Preferably, the distal end 284 is

defined by a tip 284a, which defines a distal end of
wo b@4liemoen 281 within the porous tubul ar sect i PCI/ESIN4/014664

[0105] As shown in FlI GURES 26-26A, preferably the

junction 278 is conprised of a distal end 285 of the

tube 282 being inserted into a proximl end 287 of the

lumen 281 within the tubular section 280. Preferably,
non-ROKYE tElas sestinm, of tube a8 athiglbiseoniestqdso aghstaldyo-absorbable, porous

t erla he tube 282 d
oot 8RR AR DUEPorBRPLBHIER KSR R0 B bR FrsbiE ERA 235 9nd the non-
pordud e 2. ha's taniifitefiONfugi¥Rl &8 € Thk hdh-pobeusadhe 38/ gefings @mon-infusing
t he bi oconpati bl e varlet¥ such as nedi cal "gl ue"

section74iof thsseaheter2 76l owl prg estendssfremﬂmd supla2RgEto a juntion,
o Q8o R RE” a5 bR U 338 280 e n

infullbs sadion 2B0oMihefamakt 72 Sanﬁtprleﬁﬁa%ﬂy ahetds Poddhé Eﬁﬁaen 278 to a
More preferably, the di stance 286 is at |east a

dist) .cod 281410 Reaferab oﬂ@rﬁwtﬁ ol 7S¢ i Aefrsdivm dp Ehda, avhichadrimes a distal

varied,to e abl e | evel of
end S5 i Ty a1 Ptk Bags S DB BB Ter ap: i st ances
ar go10%] ef eAé@H PRGARREURNE Y 6a16A gﬁ&@ hbE BF jRici¥h 378Gs Bomprised
segurﬂey]J oi nt b%tvveen the tube 28 d tglhe Jtubul ar ° P

of aglestali and 288(nf the &fber28B | bpingHivsied intotaerosinesl leap 287 of dheclymen 281

t d ch t hat
wittg 8 BRSSO 2 Prstntive > SOLRIF P ehcptierl GHGHvERs appliea
betwdRf tB& bR Bpind! A6l 86Ihe e REPand e FRYIIR eétInTESD, to hold the

fromany of a variety of suitable bioconpatible
tuber@B6r 28 togetber hit aescqm;drmﬂateqb diay the ariélesqm f@féh@bmmapatlble variety,

naterlal Q) killed in the
suelf i Siegial SEPar P s Gehr shing SruBy. A€ sBhb i FIGDRE 264, e
proxafal 8dd 887 of BSTuBHBr sdckiBi 1280 lovtNaps! the istein@ M85 by a distance 286.
strength, snoothness, and safety. In one preferred

Theaintbarde 286y eft:rablwsr bfelem abaug 0@3ripelies. e Wlase prefarablyathgdistance 286 is

t het pr.e abl hav] ut5|de
ot 1G5 gk o e Bk Tootbet Shhestads B o5Re pBTE e varied o
achf%b‘@ at HRWaBle ROEL bP Eoﬁggtr&?g@h anTﬁ’éJtagévéj&@UﬁB&f oOérla?b@iéiances are
i nches and has an inner dianeter sized so

prefmhred blecsmaﬂ tbeyi Ar@Pable of peovtidibg a28eurkijeigt betwgey theiitbéi282 and the

ubniiCsoRRSR Bl FRPtGBRy Patalet ot SVeakdsbss A3m A F1ecd about 0.25
incH&dé Hﬁ@ﬁr@:‘lfv@ﬂé@%tloﬁ H@é%qioffﬁihlblt hB@védl lﬂeﬁfblﬁit?‘étf 'tﬂérbaarﬁﬂer 272.

i's conprised of a highly porous material having has an
ave[ﬂla@ﬁe} poifhe sfube, 282 mayyr dedifemedefion ey vham \em@tyt of suitable

crons to filter. bacteri ef er abl
biogppiatiBleaaCarS: el Aoy RESTEA o b GaEthe gD to those
skrlfe@ ﬁbfﬂétar@ givifleC H%%onsr@e@groﬁt {d 'theng&ﬁs F&Tq{o%[@@tl}(frt&ht% anatomrcal
dianeter i’s wth he range of about 0.2 to

systﬂllnS,r ﬂaslbllﬁt&lo&]rt-m@hseshdmgﬂel smoaihess,0and mafaty.i aly cme preferred
entgo5, R8s e Bl LB L e Bl 1 8ty having an
outR@SSatBRFE 8 K8 R1dgdinh bBbi@1.035 inches.

[0107] Preferably, the tubular section 280 has an outer diameter of about 0.042
inches and has an inner diameter sized so that the distal end 285 of the tube 282 fits snugly
within the proximal end 287 of the lumen 281, as shown in FIGURE 26A. In one preferred
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| east a small anmount of resistance in the area through
whi ch the substance passes. A porous naterial or
woresobnens2 preferably, is conprised of a naterP@l/UustvwChi4664
has an i nherent property, or is manipulated to attain
or enhance a property, that pennits a liquid to pass
therethrough in a torturous, or non-linear, route to
slow the rate of passing of the substance through the.
embegdiraentathe tupularseation,230,is comeripest oflia hightyeparans metenahiaving has an

0 |ffus] a f st ance by.having .

w88 pBl Ml g i I8 RS e O LRER g R, More

prefofabdy, shewgdre dimh&eisvitin (Heh@ngIBSAHAES,1 Ricréhstdidbahiy0.5 microns,
roupi ng of nolecules, to inhibit the passing of a

gr. _nhi bi .
and sHH grore preiablyfthe pese diameies is withirtbapange L alsiué 817 teH),45 microns.
t ] Typi cal |
I, 20X30 BEEE. ShRIEuHRL of PRI RL By roer

a margul at inembef tHabes PR 18 peHlBlod®Etadse B PR YhdrethRfugh with at
m cro_passages through the material itself, and not as

leasha p@alljamoynt af wsisiiaec Paibs arre shropglandich the sehsignce pesses. A porous

[ qQr a by mani pul ative processes such a
mat U o BTt AP B FRPRCH AL iR Bl HERRIRS aR iastt propers
or i8mPRHolifedBtabhinadr cAhar¥B Acety, At Sdtilits adltfliBioPaRPBkrethrough in
having a plurality of nmanually-created holes

a torfyequst RY &QBHINGAT, [role to shady Ithye ip o€ pasting] ob fheosbstapee through the

RN ] rt. [0109] I|In another enbodine the.
mat§fif) Al Beblo b T Mo kB BRSSO ohe shiffian rte of a
subdticeblydavidigQipdie diametdr saffiel datilcidsy izl 4 siObRSsing@l® molecule of
di scussed herein. It is to be noted that these exit

the shisEgcengy apmiterpgroyrits phmotrsulesyalinliby deg pasping ®E ajlarge number of

i t-h ny_of, the enbodi nents di scussed .
mol B8, SP Rl morBibtes b SUDRH B AR 6% MRS T iy @ porons
matél@sliof anebrhen@tlNachidve 98 AeQrEAGHEITERIYN oftthe flbwiladiibstance as a result
section 280 has a length of about 5 inches, and the

of mpigrp pagpagss thrpvgh teonaisipl titselfrrnd-n9b ro agesulibef dignchpassages created

i ned .l ength_of ;abaout 20 .inches. It wll_ be 11
e it BT e P o P T st oot gper ariling, fo
exafﬁﬁl’et | Dife dEndHoRVbet@Sen 41PbloRs Mafelal Ve entradd, Uk dudH, @08 a member

the length of the tubular section 280, and thus is

haviggra platalisy pmaneatydredtest heled theesthmugelf willl ds reaglilyapprsciated by one

edications to a length of wound areas, such as
of PRIRIRAR" sna The T Pk, - 35 Wb 20041 101055

PCT01638 00440 34884 erhBdi@bnt] iR ABURE is8dtionO28Y indy M8 ddASrised of a

tubul ar section 280, in addition to being porous,
nongresQusapatpriplsprovisied mgdr b aliraity af exit ixplesrasddibeuisedd herein. It is to be

notq%ﬁt@éﬁetgpéeggglp ﬁg rsTJD ?ga%i q%gg%plgiqﬁe \?atg? E%I%Lqeﬁg&ﬁéé& iinr.1 gcctorr](?ance with
any RELhEBnbSdiRRAK AYdusftd Bove.| Neorb&er,0fle @IS R&! P8F Ban have any

about 5 days to about 7 days frominsertion. During
desirgble lepgihi dd ongfentbiodiment,Hbe prbulae nectioni98Ayhap ademptls eSatidué 5 inches,

| O- or babl terial such that st rengt.h t he
o A5 3h e B 2 i Pl St bt 20
inche8iNGt AN 1/ Bpradihted it @RisARnASHAROA o2fthd Rfbular section 280 provides
uniform delivery of fluid along the length of the tubular section 280, and thus is particularly

useful for delivering fluids, such as medications to a length of wound areas, such as incisions

and the like.
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non- porous tube 282 fromthe tubul ar section 280 and
subsequent renoval of the tube 282 fromthe wound
W@ paog/10M0shout di sturbing the placenent of the PEHB004114664
portion (non-absorbed portion) of the porous tubular
section 280 within the wound. [0111] The catheter 272
is particularly suitable for use in conj unctlon wth a
pai n managenment or intravenous system (i.e., an
i nfl0%1dUn pﬂ"ﬂip)matbnalog:enmsurcgw Iheatth;aslscctmn 680 ot hddition to being

ratlt r s the cathter
pordifs; Bbiteb B B iBaRorb IS o7 rsEorer GG S0kt {1 Pr3gtiment, the
matbﬂﬁ%h&ﬁllsiﬂ@ttﬁe RN SIZ08s HRsSVle With?ﬁ(ﬂrferﬂauh'ilast body during a
preferably, the entirety of the tubular section

timepefiag mgmg@ﬁtvmentaheutcﬁ dayalto ebrait 28Byofromhipsaride Eaxzng this period

N EIE SRR TN N R ——

jundtiod I78Nis Q*e@@é&o rRabhRaltdabey SBhelitnidal PRetcit iy Hbt!uﬂﬁnent of the
patient. Mre preferably, ~ between about 0.1 and

nonipesoisstube 28R drain sheatubelati sestion R80 rod-subssabet mbmbia cifutbe tube 282
The t.ubul ar

frond B e St g o 1 s L B RieBl S BPRY PBrtiag fpon-absorbed

portidr) Rif the fRoNOMBEIaf RclibR2d0 withia (RakBRACT 272 in
position. This facilitates positioning the catheter

2720ptHci sdlhy calheler A72 Iseavipwiadlysiviteble Porefserinlsbyjpnetrop with a pain

mag ey BTG Eatet Ly 40 BeRBSBIBADI I ARG Physician or

othdSpractitRBbt bosiB@shihb REthetet! Qlﬂi HithDe & W AMd28R el ptahﬁlt s body The
sutures will be absorbed by the body. [0112] Once t

tubwart frstion 28P2isinsesigiltintol the aveuadhsi toosuchenperténgrihat, @referably, the

entifie? 55 Wi 558 e Pt 230 BEhePoricm of Loy St Sgehibiinbe 252 ar

enchB@d wahihehe haitel? s HAYR an"égs%’dl? | tvisdn 2681150, 1 kit @. 4Qﬁches of the distal
ot her medication to the patient over the course of

end&ﬁthdam—bmabsom@a fubd €}$@nidi anglosed twrithimadhe peticft. tMere preferably,

t I d i on. ring,.this tine, .

berPE S 0ot Se0er) air:sant The b ALt Bh° HREbiakbuhgblE tube 282 is

encfé@éﬁ’vvltgi‘lctﬁe p&tlf@ltt ghitB1a8 8&tibRDSE %pay'b% satkdd i BO&Iounding tissue
absorbed, and the junction 278 is weakened, the non-

witlhgoribe svaquudeto28ack’ sthp u:latheter fX7@nmt frositieoun Thisi faeilitBesc pemtgoning the

catlglhe 20 deceittl HiLEiae BREPOHS- droPibt fieSBuss Rrehp b he catheter
272Hf199( ﬁho@ﬁg also%%nﬂ%c%&pﬂél%oalﬁ%%b?&géﬁf@%%ééﬁ 1%&%@& both the

e tubul ar section 280. hus, when the tube
tubulam:w‘em 28hend uhlblahtaressaehﬂaeabsozw byrthehbdis Wi t hi n t he

Uy 08 5 ARReTES B e Pl ke
the A3/ 2’82t llﬂb bk REnRIAG . Shlif ALUSIY %@{%ﬂy&l Jthé d@ﬂﬁﬁﬁ%%gglgfzarrangement.

anount trauma I nparted to the surrounding ti
Thet Metwomnj amtahmgmm;éy ddivesuwd dJyothdmna&eatmmdto the mpatietht over the

vent i onal catheter or pain mana nt s o
Coufssﬁfs? 'ndayg |oF %g%aé?neyg ¥t s BafuER 0 of [ @K @k.wund site in
quebtibrl MBuRhg thi@MheOtheltiin1885BE8LE80 is absorbed by the patient’s body. Once
the tubular section 280 is sufficiently absorbed, and the junction 278 is weakened, the non-
porous tube 282 is pulled from the wound site. Because the junction 278 is weakened,

pulling on the tube 282 detaches the distal end 285 of the tube 282 from the proximal end
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enbodi nents descri bed herein may be used in a variety

of applications including, but not limted to,
w@eniupbiwsal nerve bl ocks, intrathecal infusionBCT/US2004/014664

epi dural infusions, intravascular infusions,

intraarterial infusions and intraarticular infusions,

as well as in wound site pain nmnanagenent. [0114] In

addition, any of the catheters disclosed herein ma

be
287 phhegrbplappecion 28¢. Ghes, whea thaha 2Bh s repwiedihe bl gpption 280
rem@ﬂmiﬁﬁh ﬁ{%pxgtglﬁﬁji & akﬁglip gbs%ﬁ)eldrb Sl n%ﬁgﬁt’scl%tdﬁetlg vill be appreciated
esi gned to be connected or se ured“te an 1 Hfusion
that feaving the hibm)ar Abdtiva RS withis tHevadi s abietdpeeikly reduces the amount
di scl.osed in the context of certain referred
of trapima dmparied toaihe sestaindingstissne thgt woubbofﬁms%b@ eapspd by the use and
Il ' . the nt invention
rem{ 88 8 S5t Bl Bk Btoid Bbad o BREREG erpoat ment s
to[o11xr alkeyinakicysly BABBHOTDY thoRRNd/sRill SBS ar®fank/ o€ the catheter
i nvention and obvi ous nodi fications and equival ents _
embpfispews descrihed heriein 1ngy ibatuspd éwl at vaietit plearpdispléonsfinglyding, but not
. .present .invent j erein dj o} . shoul. :
hmlf)eldmt%f reﬁ)grlg@erglhé&ggrb ch:(g.,l %ngnléé%l 1§§1g%§>§1g, n‘%lolg'l‘“ﬁg Enr%fgﬁons, intravascular
infusiegs; lhked e wiusiOnkt asihethatibelaf @ifesithd) @d wedhhy ilbWoand site pain
fair reading of the clains that follow -34 WO
managen¢t01052 PCT/ US2004/ 014664 WHAT IS CLAIMED IS 1.

A ter for..deliveri a fluid.tq an-anatom cal . .
edPb" Comb Riafiy: 65 9rdfk Rahedts ddpdh AN IR, Shipggeral with o

fluidl ik HnftGhafing WP an anfdiich ?urr@ﬁﬁ’s Bhpcead do IbefNan Befehdent catheter
cl osed, a portion of said catheter body having a

desighegt gl lietopnoéctesharrieaiged xananbisisy ot ough a si de wal |

gfe c[ﬁﬁ(ﬁi g? tAlititplgéh 0? ﬁg{/@&%&)ggﬂﬁsﬂﬁf ingifh% g‘%]t :1111n ftHeS icglrlltext of certain
prefe@8s binH6difdnts BMeRaRPle) YSwITBb Ll ®ksto sy EthbsHKiBdd in the art that the
sheath being positioned over said infusion section '
presgaidingsntimoixtgndabeyardghe spactivgily dstlosed embodimsitsro other alternative
sectiQn ai d tubul ar sheat h, gand sai d..cat het er . bod
et e o Rigtiee ” Lo Byelhs o1 e Apeuifidgh g fipents thercor
ThuBUE tis Rassdddhhmb sseiedof e Yradens ifBhtTort Reril disdldded should not be
cat heter; wherein a pore size of said porous nateri al

limitesl Hyethe nantacvlartbsdlosed Smbpdineamés decritifdeabvachaiteshogfl be determined
aim.1 erei,n said,s d end of said tubul ar
onlyg e%g%r#@gﬁﬁ8ﬁﬁ5§i?ﬁs§5$§ﬁggfheter body at a distance

froma distal end of said catheter. 3. The catheter of
Claim2, wherein said distance is approximately 0.1
i nches. 4. The catheter of Caim1l, wherein said

tubul ar sheath has an outside dianeter of |ess than
or equal to about 0.045 inches.
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5. The catheter of Caim1, wherein said tubul ar
sheath has a I ength of between about 2 inches and 3

w0 phael0s5. The cat heter of Caimb5, wherein sSBETUS2004/014664
| ength of said tubular sheath is about 2.4 inches. 7.
The catheter of Claim1, wherein an interstitial space
is defined between an outer surface of said catheter

body and an inner surface of said tubular sheath. 8.
WHARHSCGRABMED I8f Claim 1, wherein said first end and

ST N K SRR oay PRy
The cat hgteRmat t@lﬁ‘érrﬂaﬁmet%ﬁﬂf bemSat 4 1rhésta BREL @GS said lumen

sai d second end of said tubular sheath are chemcally
bo iheig desedna pcmlen of epifl aatbetof bedyi lhvinst fheln«lmhtﬁb@fjgpenms extendmg

B T

boragggl@tetfo an outer surface of said catheter body by a

shrink tube nmenber. -35 WD 2004/ 101052

PCT/ US2 eoubxaarm@zntllpmnstmmdcfmm @t}@tro@fm@leaiﬂnﬁald tyliwdar shpath being
sai d Qoros mat i ses, a_.ho

o PRl Syt R PRy L PrOSRad 15 Abaet of gpid infusion

anFLQIBL %hldrtﬁ&klgxnsheﬁﬂ&”&?fd' SidGath@Br BOBNEAAE chnidith@d such that fluid
cat heter body having a side wall, an outer surface of

saivdthigisaid luwen musifiass tﬂllgmghrseiddtlblﬂ@ﬂ sheathité Oxlfrﬁ&lﬁ catheter;
di aneter,, the catheter r| si.n
SIE

Gi ot el PUETTGA PG e 0f Rk 15l ey AR oiprons.

t 0 ass THeoMMkdriMCRRh A, WHEREA shid R%6RT B oPbai@alblular sheath is
cat heter body thereby defining an infusion section of

bon@eﬂ td saidlaatiete bodpattadisibere fsineatdistdand of said eathéteom a

rous ter a t.ubul ar sh havi n a_Si .

valt. 2ot gl Chiimt eSS stuly Plhgfiafefs 0.1 inches.
Sthat h bﬁie%ﬂﬁ@b?'otf'(ﬂﬁﬁﬁl ONBdreinSRPtubifat Shédth BACIH Sitside diameter
such that said infusion section is between said first

ofl@ﬂdﬁaarMeqmldoals:emﬁrﬁ)éSmnlLes an inner surface of said

5 4 e Ll L B BSR 5hBL  RRCE St o et

aboﬁ%fnbgégrﬁq::,tﬁc}%eate an interstitial space between
sai d tubul ar sheath and said catheter body; wherein

sai@ fi rite ecethdteantlChamnd, sdermsadibngth of shid ttldad daeath is about 2.4
sheath are secured to said outer surface of said

inche8t het er body to substantially seal said interstitial
spage. e HARIGAMELER 10fvHER ghllzters‘ﬁﬁﬁlr Hlabe B28dtined between an
second end of said tubular sheath is

outer surface of said catheter body and an inner surface of said tubular sheath.

8. The catheter of Claim 1, wherein said first end and said second end of said
tubular sheath are thermally bonded to an outer surface of said catheter body.

9. The catheter of Claim 1, wherein said first end and said second end of said
tubular sheath are chemically bonded to an outer surface of said catheter body.

10.  The catheter of Claim 1, wherein each of said first end and said second end of
said tubular sheath are bonded to an outer surface of said catheter body by a shrink tube

member.
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secured to said catheter body at a distance froma

distal end of said catheter. 14. The catheter of Claim
wado4mbesei n sai d di stance i s approxi mately 0.HBCT/I810e8014664

15. The catheter of Claim 12, wherein said tubul ar

sheat h has an outside dianeter of |less than or equa

to about 0.045 inches. 16. The catheter of Caim 12,

V\/ne ein said tubul ar sheath has a | ength of between

f}?c??é%ﬂ tefnef Slanchekhergin saichporoys Aeaterial gomprigesre hollow

ﬁmeggmk%ﬁgreln said length of said tubular sheath is

about 2.4 inches. 18. The catheter of Caim 12,

wherei n Aaattletbi fos teliheping tadtuid s dregditdniiasl rogioWoalprisihg:
about O. 03? i nches. 19. The catheter of Caim 12,
vvher ei n 8 leneete whulapepthgier kodydhayigoneide Malloan gufeg surface of said

et el L TH L0 WD A S0y compriin

PCTO1SR 0D dis01 Aaifidn B0 said leetheiet bedyepermittitl Mufd thdass from within said
wherein said first end and said second end of said

t udHmSR 1 Eterel & gaid rathcten brgy Hsrehyaistiingnamiifiesion section of said
surdagg0f said catheter body. 21. The catheter of

d aim 15 wherein each of said first end and said

second ertdbulaf sheath dohshigtedrframh eabivua Mtémmcbam tubul@Nsheath having
out er surface of said catheter bOddZ a collar. 22.
The* dide Wl p T8t edane 3 secopfh epdi 59 Bibk}laé sheatlh being positioned over

COMPId @i %@ﬁM Q%B%at%gﬂ' 1?&13105% étﬂ)% is %gtWe-g{f %ald fjrst end and said

catheter o n sai

C ormccbrﬁbaldaamﬂﬂnhmrfaﬁd: begaidEtemallof sﬁé tub‘hlzﬁébhbaﬁh ﬂéﬁﬁlﬁg a second
delrfldve” ng a fluid to an anaton cal region,

fpeengald Hist endgeandadiapeisss heine capkged o icrRgleaan interstitial
ted f
o1 Or A L At Sfeai AT BRAT YEE Gt i g o

I umen covirendin e#itl ifing ewdl bid sedd secotdrend 6f sas@iuluRf ShdatPare secured to

tube, at least a portion of said distal tube
perSFHdt KL ?rgsu&%%ﬁﬁa@a&ampr Gpdy i %lbﬁtlamail}’fspéirﬁﬁw infergiitial space.

sal d.’a | URER dabhe t%rCﬂQxlm ?% \%/’ﬁlérg désaf’& déco}laj% d ok saf%bt}/lbular sheath is

defl ning an 1 nrusion section o cat

secunibtoesaitl @atlptabiody bt zedlétaﬁ@f fror@n ddtalsend bf Gdu&fc@ﬂhettekl be and
a di stal end port on of said proxinmal tube overl ap,
sai ¢ pr dheratheten gt Glsimildnwhereinsaifl distanes is ﬂpmexmatﬂgo 1 inches.

bonl(ged t esbgtl(éteg fhﬂlyelb@ld \xfl)lg{esﬂ fa Mbu?a%lsgearl)h ﬁé(s! e c|>ut51de diameter

t ube
of less than or equal to about 0.045 inches.

16.  The catheter of Claim 12, wherein said tubular sheath has a length of between
about 2 inches and 3 inches.

17.  The catheter of Claim 16, wherein said length of said tubular sheath is about
2.4 inches.

18.  The catheter of Claim 12, wherein said first diameter is less than or equal to
about 0.035 inches.

19.  The catheter of Claim 12, wherein said first end and said second end of said

tubular sheath are thermally bonded to an outer surface of said catheter body.
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adhesive to create a substantially fluid-tight joint
t herebetween, a length of an overlapping portion of
w@ 200d/1m06xi mal tube and said distal tube bei ngPEL/US®aL014664

about 0.02 inches. 25. The catheter of O aim 24,

wherei n said overlapping portion is at |east about

0.03 inches. 26. The catheter of C aim 24, wherein a

tip closes a distal end of said lunen of said distal

t uB@. 27he Wbet@a%@taen 1@f w@emmrsm firsirad eind sgig peond end of said

sorb ble onfi ure lve
ibuf3y SRR Gk BRI IR el o o G DL BHE Feid ErrliaSly!
wi bhin @h@aﬁth&elt ois@ﬁhntmabvh%@hﬁeacnrdmmaﬂirst eearidSsaid second end
renovable fromsaid distal tube. 28. The catheter of

of sa@l tubmlap aheaMf: bpndeddd dn pnteu sirfase oéeaii éﬁh@tﬁr kegdydy a collar.
£y dirs .
oatovar e ERMBEL RE TGt it sl Sy oBnkriOR £ Section of shrink

tubm. 2004/ 101052 PCT/ US2004/ 014664 29. The cat heter of
aim 24, wherein said proximal tube has an outer

di 8det eThefeathalspaf (lrioskl.| wediels sedp@ans MWiestah comphgaes a hollow
fib hast an outer dianeter of about 0.042 inches. 30. A
e3P eer for delivering a fluid to an anatomi cal

reginon, ACORidrIbin@bliverdil £ 101008 a8 dnatBin@otl feior, UB@prising:

defining a lunen; an elongated, distal tube having a

cl osed @mdl,ongm(ﬂpmxzma] tube Befirtiag ﬁaé}lm@mnst ructed from a

bi o- absor babl e t.e and def

comuni #AtFHg {3':1, atfﬂale ° Bﬁgﬂl %‘Q ﬂ'gﬁn ggﬁ%ﬁ]?abtl% paaterial, said
Whiised] uisd défﬁﬁfgt a lf'&nféﬁ rcbir@fﬂuﬁ’cfatlﬁg kxiithCBaﬁi lﬁhleh WP eaid Ridxia1 tube, at
a porous side wall permtting d within said | unen

t 0 lgraks porttion wf kaid dlistal pelvet pespriteihg QQI’Iﬂﬁlumcgtlgm of sgi@ flugh from within
grg?@%het zr %%Fll'nﬁqe%l Sa?lldg %&aﬁﬁ@ 31%8"3(,\%‘? ntlrllégt% %LFﬁsfeloﬁc' 8fon of said

cathgtgr, of C aim 30, wherein said proxinml tube has
an outer dianeter of about 0.035 inches and sajd .
di st al wlubmlm aglcaqmn@mneirpqmamef eaid distad e angl Ddmtal end portion of

i nch, cat heter . erek.n_sai.d .
posBiasprexiiial 3P Rt il arcrbeny nofioi,§f daBhufi jpbe being
0. hoHa&d @@%aﬁnglsg.l 20l $3rA08 - of3¢hid Théxifl hedee i@l aGhididBinpatible
30, additionally conprising a support within said

di suibgsivet [Lrb@reaéealadsmppbaliy Hwidrgeigoiesntr therebgtwacomaalength of an
bi o- ahsor. babl e mat.eri al

di P BRSSP R or CeroR Sty pERRY Rt og Beipg ae gest about
of (.0 BERes.
25.  The catheter of Claim 24, wherein said overlapping portion is at least about
0.03 inches.
26.  The catheter of Claim 24, wherein a tip closes a distal end of said lumen of
said distal tube.
27.  The catheter of Claim 24, wherein said bio-absorbable material is configured
to dissolve sufficiently within 5 to 7 days of being disposed within a patient such that said
proximal tube is removable from said distal tube.

28.  The catheter of Claim 24, wherein said infusion section of said catheter

comprises a plurality of distinct holes extending through a side wall of said distal tube.
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35. The catheter of C aim 34, wherein said support
extends generally an entire |ength of said distal

WO oiwe/10862 A nethod for delivering a fluid thrpCmyis2en4/014664
an anatom cal region of a patient, conprising:
inserting an elongate, tubular nmenmber into an incision
of said patient, said tubular nenber having a
proxi mal _portion attached to a distal portion at a

joi fit, sHieratheies 04 Clayar 34, ovhersomprid proagmal tube has an outer diameter of
abogﬂv;,i (? P?%@gﬁg%g%%ﬁﬁﬁéll tgllacér ]tmaastanl of ﬁf’rltdhalarl% é)rrac}flgggutc&O& i%!:}ge%.

sal al” ‘porton "d ng orous
nMendy. aneA agipieetbr delivenda fifill ki sh Matdihivalsagidn, domkiHsalg:
menber to pass through said side wall; positioning

sai d t uls eengaispexsupd fuherdefinggiadumeiint is within
sai d patjeni.; oSk id, incision: and jntroduci .
Frui ot ibo Sipeaidn S0 Al nblah ot Wosed"ubuieif ‘bl ube being

nendgstructeBEoM@ HOQRLEDINE taRehl MPQPMIEAREANFbmnTliBeating with
met hod of C aim 36, additionally conprising utilizing
bi osaithleenphsed pserinreb@belo secure said distal portion

in a desj pQsi.ti.on wW.t hi n.sai.d..patient.. 38. The .
ot nod PG By it Ll O SR B8] bl s side wan
t ubpdrmitting AoRY witleia RRidi16@8n ist tREhdhkafkBhdHib®bNdaid distal tube.

W thin between about 0.1 and 4 inches of said

i nc?lsi onlheaepthetpreofnelahgd G fwigrein ran3antirgibierfesaisl distal tube defines a

Ltioning of said tubular nenber conprises
poﬁﬁiﬁ%ﬁﬁﬂ%ng said joint wthin between about 0.1 and

0. 333.nchBg qthetiol Oldigl 30, fhere®said PRoxBAINGBe Bis &4 @itéR diameter of

38, wherein said bio-absorbable material is configured
aboyid). 0 sueheseand geiflidistelfubs/hagiantener Siameteryof aheutdk 04znches.

inseyti el hd Lent.so.as to rm rel eas

of i o Theeltie? o ElrER: WEGHe S GidiBorby B Hih et R PSR Gameter of

betwiginlbduted] tintiéronhdd/0.6 @iBronsi Ng  renoving sai d proxi mal
portion fromsaid patient wthout opening said L
i nci%i onlhsreaghetsitof fdaim 3G edditinailsl enmprisBw a support within said distal

tube, said support being constructed from a bio-absorbable material and being configured to
divide said lJumen of said distal tube into a plurality of lumens.
35.  The catheter of Claim 34, wherein said support extends generally an entire
length of said distal tube.
36. A method for deliveriné a fluid throughout an anatomical region of a patient,
comprising:
inserting an elongate, tubular member into an incision of said patient, said
tubular member having a proximal portion attached to a distal portion at a joint, said
distal portion comprising a bio-absorbable material, at least a portion of a side wall of
said distal portion defining a porous membrane adapted to permit fluid within said
tubular member to pass through said side wall;
positioning said tubular member such that said joint is within said patient;
closing said incision; and

introducing fluid into an open proximal end of said tubular member.
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37.  The method of Claim 36, additionally comprising utilizing bio-absorbable
sutures to secure said distal portion in a desired position within said patient.

38.  The method of Claim 36, wherein said positioning of said tubular member
comprises positioning said joint within between about 0.1 and 4 inches of said incision.

39. The method of Claim 36, wherein said positioning of said tubular member
comprises positioning said joint within between about 0.1 and 0.5 inches of said incision.

40.  The method of Claim 38, wherein said bio-absorbable material is configured
to dissolve sufficiently within 5-7 days after said insertion within said patient so as to permit
release of said proximal portion from said distal portion, the method additionally comprising
removing said proximal portion from said patient without opening said incision or creating a

new incision.
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