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WO 01/ 05210 PCT/ US00/ 19746 BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a
schematic:side view of a catheter having features and advantages in
accor dan¥@W0§H0a first enbodiment of the present inventRCEUSWIg4E2 is a

sectional view of the cath 2 1. taken along line 2-2 of Figure 1
5 Fig. 3is a sectional Vi m&aﬁﬁmﬁ ig. 1, taken along Iine

3-3 of Figur eFig.;1 ikiaGchenfatit SidecvieWeyt 5 R@fctel Weling’ feftiesOdnd bdttagddth Redrdahcd Wit Frst
support g@a%of thhe catheter of Fig. 1, illustrating a cross- section taken
al ong | i F@e “‘c?f‘ﬁ"?jﬂ’?"é"."_‘“!’!? Fig. 5is a side viewof a catheter having
features and pglyRaisafia viwof & CRREIINGET, hen Borg e 29 SrHjwe D Odi ment of  the
present invention; 10 Fig. . 6 is a cross-sectional view of the infusion
sectidn of t hES.3isasestiony viey of the-gagheteryf figy 1 taken alpng ing 3B pfiFigur61;6 of Figure 5; Fig.
7 is a cross-geatd Haddectid oW | ngd advant ages in
accor dance w tﬁ a thi _regl enbogglle ngﬁo?&ﬁ;&hg‘h@ngaré@ggﬁ &lﬁ.%t\%oﬁﬁ ?'g'n';ﬂmﬁﬁ'lﬂ.a % s a
si de vi esectiop taken gjeng ine4-4of Agure1:ng f eat ures and advant ages in accordance with a

fourth embodi . - and advant ages | of dance wit
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enbodi nmethe presént intedtion; pr esent i nvention; Fig. 1 OQAis a cross-sectional view

of t cathetgr.of Fig. .9 .illustratin unstretched state of the spring;
i g 605" o aFtp B o ey vitfor U e e el oEi  fon s ng 58 piFbwS: ot | ng
a stretched skp@Zds @kroisietion® view gf a Fattter Khvingi fEaturs GRIOSRFntadRS lnl Fedd@inceV kY My @
cat het er haﬂé\g';eng Egeatur_es .and advantages in accordance with a sixth 20
enbodi me fbodent pf-fhe prpsentipypption; nvention; Fig. 12 is a side view of a catheter

havi ng feat ur gfs 88 sldedeW alcARRPhalify et dARSeth %c@onfam:@wﬁi Hbulth hdRR Of

the present invention; Fig. 13 is a |ongitudinal- cross-sectional view of a
cat het er r¥pbMVEHIoF eat ur es and advant ages in accordance with the seventh

enbogy ment of i B a BlieARA B a cattéF Mo ' i ithG f i pdi nal
Cross-secti o_n(:l . viaevvs of acatﬁe%?@%ﬁ’%a gémtt%ét"ﬁgfqmg'#ewgf'%%'?'ldlﬂ'ﬁqﬁﬁé % at i ng
al t er nat presert ingatioiaichnent s bet ween the internal porous nenber and the tube;
Fig. 17 is a g EoBl ASSe | .V cording to

Fi gs. 13- 16, (i OAaeEiopeind oy & 4 LBl o Mg ikl e PSR, 1%,

out er tube; Fiigy10Bis® cioss-sectianal vieveaf the cathetenobldgs8, dustratingoasirbtched state obthe Pringat het er

di to & - 16, ' ' I - 30 mber i s.not
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and advant agc® Lok it § ey Bk ikt ekl Boni o s o .

I nvent i othe present invention;

Fig. 13 is a longitudinal cross-sectional view of a catheter having features and advantages in accordance with
the seventh embodiment of the present invention;
25 Fig. 14-16 are longitudinal cross-sectional views of catheters similar to that of Fig. 13, illustrating alternative
attachments between the internal poreus member and the tube;
Fig. 17 is a transverse cross-sectional view of a catheter according to Figs. 13-16, wherein the internal porous
member is concentric with the outer tube;
Fig. 18 is a transverse cross-sectional view of a catheter according te Figs. 13-16, wherein the internal porous
30  member is not concentric with the outer tube; |
Fig. 19 is a schematic illustration of a catheter of the present invention used in conjunction with an air
eliminating filter;
Fig. 20 is a side view of a catheter having features and advantages in accordance with the eighth embodiment of

the present invention;
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axi al [2fnmens 38 labpetative, tprnﬂhterrzﬂ delaarsifivilfdirdedyco thadriaat the anatahly. thal i edjécénutodhe:iﬁ)smn

initially fl usn 28. nthefl

e st o e R e e AR o e e b s B e Y R it e o B il .
26. As nor eof ITheifidid %nmfﬁwsmmdgmm ol Hﬁsuﬁ &cﬁiﬁ!fzﬂ. i WEhen thbAluid B8 flrd irsadhesteSinfusion section

| ongi t udi nal I%avmth n the wal

e entire .
menbr ane 269K AP {fie posps embrynp @ﬁ'l AS‘Q“’%JP’@ 3¢ epter Fhél"gﬂ"“ﬁ“f"ﬁ 34' it El{f‘H"s lopgitudingfly within; ¢
30 the fl Uitk whfls dPMEdiBrateQt BRI ettiindkibdie 26 Ad IMRIPRADEIZAR satirRAWRP NI Xi thit i t he
catheter 20 and entering the anatony.

30  the fluid 36 begins to pass through the membrane 26, therehy exiting the catheter 20 and entering the anatomy.
Moreover, the fluid 36 advantageously passes through the entire surface area of the porous membrane 26 at a
substantially uniform rate, due to the characteristics of the membrane 26. Thus, the fluid is delivered at a substantially
equal rate throughout a generally linear segment of the wound area of the anatomy. Furthermore, this advantage is

sbtained fer both low and high pressure fluid delivery.



Moreover, the fluid 36 advant ageously passes through the entire surface
area of the porous menbrane 26 at a substantially uniformrate, due to the
charactwoaszie of the nenbrane 26. Thus, the fluid i s detT/wssead748t a
substantially equal rate throughout a enerally | i near segment of the
wound ar ea offigs: Hend § fustraeq cathetes 59 W%We“a erptive epbpdiment of ghe present invgintion.i Avenlling or

ROL V6 ANy, i SR SE il f Bl Y M 52 Wil il RSt 46

Figs. 5 and ustrate a cat het accor
enbodi mB#it Thotibutatneempyane Séis preferably contentavally ecinsed wuhmn@ outercwbe 52 Hloe pvblerdllyrmmne 52 h e

Cubul ar TR sird AE SR G QRAC Bty 55 ot o, HE 0 o bt ) o

concgnt iimenaibris yf taha 52 and thelowrer ditensions dh menbtatecd. A plivadity sPfluid bitheles|56 eré privild within thee t ube

52 t h |l ar. I 54 h

el at | g oo ot Ve Bt i T o 30 62 e Bt B B 52
and t he definds @i ums.amamﬂ&am&er aerrtm uihar Fnénhraee %l rigédcuhl wprafdedfa\ohu fle mgthtuf el es 56
are provided wit |n$ preferably throughout the en

ci r cunf SfugppsEEtignhut ey be. Innqeh e“pm‘ﬁ"! iatiphex( poles E‘B'é"’ arovidedwithi 1'??<9P‘§d'é§3 !fl’ﬁ‘E "@9(5& hol es

56. defAlsmmuh Wi dml)tfr wnemﬁhaﬂapraideuqas.mm@mseﬁ&of thEGuthbene info'he SRAGRY A8 54
need only provi ded a engt h of i nfusi on section, but could |

be IIQnQM'be'@HSFWI"l"VS""WFgﬁ'@mt hol es nay be provi ded within the ‘distal
tip 58 of th?heéﬁﬁ??lrﬁagbe forMbdSom aﬂz oﬂl\}# {Wifalie lﬁaﬁﬁils(){ug%ybyﬂﬁ’ 82{%"?‘:& thHF{?lﬁ'otimy be

provided to ard in the inserti ecat ter e ana
10 wi | | materials irwn totthossckkilled in e ot @ivingdud dnl;tderatlmtpmegtals of nnrrmtwitmo@namMmyterme

o T, SR s B ] L7 P SR B 10,

givin g gauge catbetes tuble hasing igsile 8nd odtdie dignattssf ©T19 inches and @@ 1iinches, yesdectivel Theoswit Koiet

fl b I t d I
<3S s o B 8 e 5 o LSS e e e "
t ube, haxi 'lhgholefll_ﬁﬂ dih:‘prwaﬂly mihgad ??aﬁhvﬁﬁ?k Bra?ulﬁrfg gﬁplﬁéhgbmmf&bl @étatlihl‘tdthﬂlm@ﬁﬂindl 8(]3- 2 es,
r t r r t_0.
| nchos. PiFeLhkiREZ, oL i P Sy i e 25 Bl prypon et SERS Hibng e
tube:  praferablywéithih b RaAige bitaboar 05125 fo@i2Binehks] and adre prufegbigl abiom 34 Bvingh. ﬂbbﬁﬁé’nfﬁ'kﬁﬁ Sctiof
angul arly displac d abo 120 relative to the longitudinal axis of the

t ube 52 canavg ﬂﬂyt"Pﬂé is CQqtiguraop Fpsulss in @ I‘f‘é’“‘fSF 4tjfo '“’ﬂb?fé""d throushoyt p ggnerally

sepap at k@ seyRbrteese ﬂdlhlﬁ&ﬁntﬂf Botiss, tHl @kiCtRledSE hdy be Plodide® in ARY of aWadety! of aitafhGtiv 2Nge
of about 0.125 to 0.25 inches, and nore preferably about 3116 inch. Al so,

the inf #8PBAESecti on can have any desirable length. This configuration

results in arﬁeh@mwms méibtahoTa T prRiabl @sﬁdﬁgeQifonnHﬁ tile ﬁ\mrmgmmu figkr, %@ﬁ&ﬁl ly 20 .
| i near segnent of the wound area. course, the exit holes 56 nay

provi ded&en nea'#ymasfhava aly ANeRga{PYre &7e, e |pore: fipmapter, Jess thapr0:23 mifeometetfiser baotesi. tnemrar .
porous g?gsgr@&%ﬁe i .nm%@roa%wmﬁmmaﬁs' f5 Breffably VAT e ke oF bR D33 1 OF 2@

hol | ow ul ar rane ave an average pore size, or
por @5 di aivee, @nd eveh egrg preferably abouO®B8 migrens. ohe tubular mqnbm;r54 Imayche nrriied frorT e ofaomrigty of -

di L .abl . f..
or of or aBit e, i i, ik b g oo oSt Yt sty RikTy, " ©
pr ef er alittiyy vitio the snﬂ n&stmms nfthestube 52 @ndthavingik gorosityeesiiting.in dhe Eubstmaglly hmrunh dispersatiod 1 om

any of riet a t als | vi.n o the
ol o o?f R PR p Bl e o IR 2. e ot e, e BTonE BF Ftof, ,
gty. _ hdlykulfﬁk@,l palyethiedsutforie, hﬁymﬂme pulwimﬂidenll Idiﬂﬁnﬂdeqolyﬁahmat_h Uniglan, Eihlgt_n densily it?u::yllm a
por Qs ting in the su ntla uni f .dl S t.ion o
P bt 50 P e 8 s poress 0 o e e S O848 e B B ol apsrioe. o £ o
the menige R thda REwRAE Yolotidel, @lieQuide wire may be a stainless steel wire about 0.005 inches in diameter.

The tube 52 may be secured to the membrane 54 by epoxy or other means known to these skilled in the art. Alternatively,

the membrane 54 may contact the tube 52 with an interference fit and not use other materials to secure the membrane 54

in the tube 52,
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pol ysui f one, pol yet hersul fone, pol ypropyl ene, polyvinylidene difluoride,

pol ycarbonate, nylon, or high density pol yethylene. 30 Preferable inside
and out si devdiones2ie€r s of the tubul ar menbrane 54 are 0. 010 keaytises/1974d¢ 0. 018
i nches, respectively. In the_event that a guide wire 46 is provided, the

gui de wire may bl opsratincihe athater S0.dplivaes fluighjothe "’&'EJU’&!“ agptonyigal SySteR piacent; ttheinfusipn gegtion
The tube 524 H?rihé gp@ ﬁ@(ﬁéﬂuﬁﬂaﬁsﬁmtﬂﬁﬁfnﬁﬁ@@ﬂoﬂ'&%ﬁﬁ sms B 0bul4P fordRd eRbraid B4 IS mifrd OWN

to -t hose skil inthe art. Alternatively nmenbrane 54 may cont act
the tube 52fluidienters the infusiencsedtien; they B diffuses lens@tf inal W'tb@ éhe(ﬂ“'héf therighular mesbes 5¢.0 Ongetheir e

t he rre_nbr an r%ne nd ﬁ?m&%ﬁp %e% %herem :LIQ fs%%%tgl}éhg ﬁl{_?tﬁgssg) ggrfu g‘ﬁ Oin@u%?aﬁbﬁsd did exits thr

oper ati on, fieCa heter iVers an anatom ca
syst em &] aﬁﬁlmr 50 by Hokving thrafigh tha exit halee B8 f he tubedff2. Moredmtth;rﬂmdiﬂvanﬂgnmslhmde# thriowgh the ows

into the infusion sect initpally soa nt.o0. ubua

o e 5 AmeRa ity o ik g s 385 P ot 34 Rhite bR, oo
I o% i tudi g Zﬂdmgrvugm éﬁhsthnﬁglvlell afatle kit heMs 58. 'aus) theThuid 8 delividrine subﬁmaﬂﬁnmafe khevughout the

nmenbr ane and the tubu ace.therei.n are. satuyrat t he passes

t hr ough { WP PR 8 e aspipmy Hathargpe, Q“SP‘F! toge iz g f5 oty 643"91‘ @d'f F¥ugh t he
exit holes 56 Of pf Piuskraifa@ cotter mm&ramtﬁemmﬁmtdmaﬂeeam@ﬂmm&he{er PARRAS 2
through the nenbrane substantially unif tﬁft rou hout the surface area

of the Henbtubey2 heying a pluraity of pf dolgs {8 iy S%‘baﬂ*’( ﬁﬁw Rt al}vw B OPrPKS membaARe {4-sopsenyigally
substanti al +n¥lnsﬁ {ae ﬁﬁlﬁe 75 NEitheR178 oplrRtbsSita sﬁ»ﬁar mlﬁu&mﬁé&?sddemsh db&e ﬂ%dnﬁe&ﬁwﬁ s a

subst anti al al rate throughout e wound area of the anatony.
Fur t her mor eand 8. hlngseaﬂmandtwenaissss typgnthnexit holes /6 dodrthen hmwoam intyi thgtporpys eershrane74.

ermbodi mont P 4 ks oidnn Bl et GpAGE o AR b f@eﬁ?%%?{ef‘ﬂ"

havi ng a pl leaval the mmhrfaneemdlst anth edtegssthe/ Gratomy. sAddmamlslv stheoffuid tishdispénsed dq the amhtomy at a

t ubul ) 74 t | |
70" opar 5 e SPmIECIHITT e ol e Pind g SREP AL 2L 8 e it apuments, i ©
connection Mvdntagefisi obaineD for tath twand higirpressre fluid delluind medi cat i on passes through the

exit holes 76 an en be |ns ak in orous nenbra 74. The

Er i a1 1 uses | Bt MEURES A ERTSGr CeRAoR o i gt s Vgt e 0 b
nmenbr ane i Ssuﬁeawfelaﬁua@lmgﬂla@faﬁaérieﬁ;rof ﬂuﬁilﬂfa :‘é;iowwrdnn ah Gratvfical sy$ié. TRMAEMT BMiAchidé lalnbe and
enters the anatony. Advantageously, th uid is dispensed to the anatony

at a 15 subB2haine 7 Bwaiy of it hvls%%omem ﬁaeo'agq'ﬂs% theymare digie! g boles e larger dpydiapptex than
Menbr ang)y 74y, Jkﬁmﬁlbﬁhﬁéaemb Risifion @F{mﬂﬂ nnissmhsnmetxhhhﬁzueﬁﬂsw&mnﬁﬂa tﬂeﬁfuax?.tsaehmﬂ

for both | ow an pressure fluid delivery. Fig. | ustrates a
cat het er 60thexatheser 89. ridje infusiopseesioner haveraysleniresdenath. dhe peoximal m és@fmer §0ris,conected 19 a fluid
Cat heter 60 f W
fluid to a r@% J&% é\nﬁ ﬁ%ﬁ@%&%&"n%ﬂ%fguy% Mwﬂ@ hé M" {"%gﬁ': ﬁgtﬂe gésoy'gp ube
62 havi ng aangtbmyr aI ity of exit hoI es 64 of increasing size. In particular,
t he nore distal it i mal
exit holes. The %@gcuf uD aﬁ& Tfu‘f?1 lgﬁ gr l&v x‘%t%s“ﬁ gvld gﬁvgﬂ%ﬁolﬁs%gﬁ négdl%ggngn& cgt‘gﬁgr?tﬁee
| engt h 23f tdmrallyrﬁau@mmdsﬁmrasmmmmpamm exitammefem toﬁ& proil’Merﬂnfmmn ABe di iflaidh
can have arﬁ/ ﬁgn r oXxi rrta cat het 60 LS, Sonne t ed
Co"a 1 i o Towy it ot leloes e B il b P e frly S P
gr ovi deddf Qgte af dm:]pgmgn the foré rSxinial holes) rssﬁmar]g lhmmrmamndmawm t hecnntﬁﬂataﬂﬁw BOAS

i scussed above, for or, ressure u er t hol es pearer
to the di sta&‘f*’"‘éﬂﬁ‘lf%‘f’”"gﬁg‘g‘ﬁ’f‘r@i"éV"'f‘{"EB‘E" deliyasy ‘ﬂ’é‘ﬁ'é?"g‘? J‘*’H’ﬁ?fé'}/ H@?%‘a@éﬂéﬂ ef TelgNEly
resi stance g0 ieaR Gonkifons XThit is BRASSthe 1A BB ofttR noRd SistaIoIs! chifbbns A48 dor @feir didAsell HINE -
Al'so, the fluid flow ng through the nore distal holes experiences a

gr eat er30pr desistanca angpigssure drs5n8 i wedsy sipce the marg distyl @'eg@ﬂmeamanwaorgvr@a@labplemhw a
rate of fl :yggx rtfiaﬁ?a‘tqum%m mm@mm@mbm&e WA B H thef @edthelshriGizd 45 the REH kbR,

fluid deli In contrast, catheter
Advamageously, the holes B4 are provided in a graduaily increasing size which results in substantially uniform fluid
delivery. In addition, the exit holes 64 may be sized so that they combine to form a flow-restricting orifice, as described

betow in connection with the embodiment of Fig. 12,
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advant ageously provi des substantially uniformfluid delivery through
substantially all of the exit holes 64, under relatively high flowrate
condi t i wo1/03310s | s because the | arger size of the nore ptFUsdoIbpises
conpensates for their increased flow 30 resistance and pressure drop. In °

ot her wor ds, Asfomeaesd fopeor 3¢ pathetgss.cathater fllis adyantageausly simple-and eapy-ta manytactyrey rAY thekiv xi nl
hol es, tem;ﬁs 1 il pnuﬂmyeareﬂrm&sl % thetht 63. VaurtHétore,! cﬁﬁmm &n Sistsih arkm{? Gdhﬂi.a thaf 21

there would be if 'they were the sane size as the nore proxim ates.
Advant ag@mmpeterwme TRikaRion eperabiitye Ingentsast tg exder artrathetysy. snch asithe Wangreathaten dfithegube i ze -

whi ch r f&h%&omhﬁqmﬁ I @J d..m m?]éﬂ\}e& er[.]fmn&' s beQ&L iné fiho's2 ngsrgﬁﬁ.gs'man athe

exit ho may be S|ze W-T es r|ct|ng

or i f§ cerelatively iege crossisestipn. t%em tuw @onmmhmnwulﬂdmuwimwmm&jhmmt lessflikefyitg. 12.
11 V\D [ iOf heters, catheter

[ % %bég(gggwagﬁ'%ﬁ é%'g %fﬁr&ﬁ"&? Ct "'f?"" ﬂﬁ;ﬂgsf’e"ghgt is required

| s to dril I The pibe 62xdf cdthete0S0 my(hetforhmlfm arfy 6f d widetviviaty lof riweeridls? givirly et cbrisitioratisneto

cat heter, 60, can susta rea i.ng,. t han r art cat ile

i 1 o, e A5 OB RETNG (ot By e, o st e ey Sl e

VANg  caiGiale includé hyloh, Iilﬂyuinubﬁﬂon @it okhGr niafiidls kW B vhu3s skillddin thid artl Thelirtfdsion sdétior c4l T

fI u d rel atlvel%@unlfo S | s because the tube 62 has a single | unen

o Bpvy oy dered i hun: et 0t 5 5,20 GRS lggeand PPVl 20t Lol oeaule bor
fl w d 1 lightend tdiedit otk mefeiawrﬁ@esl fm |a§b§t5il 00bZiftheé af the pnﬁm%ﬁd o e ﬁfumnﬁsc'ﬁa;g@ and a

consequent pressure c ch mght lead to non-uniformf

di spensahoit8A1 incheset Wﬂb*@'@ ﬂ'@i‘fﬂf db&'mfe'# ranst distal, exis hole6d jsipetgrably abeut 8,2B inches frem wi de
vari ety 0 b B 6f thethos 62.9h thé eﬂmnfgmm plf&afsgpq.{am&. ﬁetwqemﬁ&ml»& sﬁ[s witiy the

non-reactivity to anatom cal syst
snoot hnessgs of ahowti0. £24fteeq.3b. incheS and: reorel pesferabhyiabeut 8/36 igchi ﬂmnbnaﬂiethmleow mapml pyuwdadde

sect  on8Mec RS o bl BBttt 120 e ik 56,5, 1 MU Bl ]’ 55 "

I nches BAoanprovided.dhervube 82 oy befuadegirialiiyyweatredit 10 i nches | ong. The d| aneter of the

hol 6 f | ) i |
ond of the i e S 6K 81t ARG Rarels i1 S 1o ol ool CHF e it i e ™
t her eof ca;]himfﬂ leampdpessd tybe 82, @ “weepingStubuldd coit spring 847 2rid & stiyo86e TKe4rokimal gnd eff therspring 84 iebout .
0. 25 inches, from

t he, di st n f the tub 2. I'n the preferred
cont i g PEHR 0 el b o e o S o o i . PGl 1 ¢ e
rozgn_m o?omahmi sté). hss l%Etticgez @& aiﬁlogwﬂhﬁﬂal erid 10 'ﬁ"m"ﬁ” trrﬁa‘ Tmasg»t the @h{glalrl] th[ﬁls]&tal nch.
tiona e hag ma SO a acent holes are
angul ar f")}'}léﬂ %%Icg{l‘?ﬁﬁs "f!ﬂ?l') t'”’l'g@’eéa(é)'"ﬁ"(rjp‘ﬁt nan “@%’6’8?’%?13‘ ‘#ﬂ - 4PA. the spimg 84y e,
if 100 ResBMaceRcoils mmkaeﬁmthﬁﬂama stheld HiidChiein thé $heing brid BeowCadhré¥RN diagnsatibel reskuredd! v
weakened. Fi 8ures , and 106 illustrate_a catheter 80 according to

anot her PYRSRd diomexiting e '“E“Pﬂeby (fipwing sapifally; batwean the Spiis- The snring. B4 e the pronsty of sWP%es a

tube 82jopgfiyg &6 n FigU1BBL vibn theQiib présfifelis hFbatet than cHagbalFo the thtesh mal -
end_of ?'F\ggu 'é'égf?%‘g} 8411“?!’5 at tnached"|r oet'ﬂﬂadl st al ﬂ‘gnd o@%tﬁtgjls eﬁgggmgé&g% t hat

t he2¥ ubef thersring Sherebyopeeitting thedipid foche gisneesed; from thedymen; byc‘ameepings iey lepkim radially putwdrer abl y
20 domgﬁ}m@fﬁ&oﬁ Ariafivel, She B M%&Mu@p%&hﬁ&ﬁﬁ Lme.ﬁh%&.@lo vﬁ@q 9@. &.ig

spring ortion of | st
conpri seoésnﬁhesmmf Resher the mmabwefdfbolh emwdmllhend eedlallso permityweeping, as willbeunddrstndd St at e,

shonn gy e sl or, AR kPE¥hio s BELAAAR B o gl SRS wili) "

engt h,

anot her res | Spensati on
pressur thrnughuut 1par length arid eicburhference of the partingof thia eprihg theeis diktal tnftlledm 82y i.ec, aiel mh:kubrgsedtiat ween

t he,coi S rin 3 fhe pr of stretching longitudinally, as
sho JH' ﬁt FBP@% vﬁiﬁrﬁtﬂ@ﬁﬁImfgam?ﬁﬁghe}fvgﬁ s greater than or equal to the
t hres hoI d d| mpﬁnﬁaﬁathasr apllsemmad ito ﬁﬁanaﬁmndahegms forthan the smigean dstiya yegian g Whiich figd t he

DUt LS B e AL, ThAcg A e et S o e P ot D R 1 Ty

W t hout indd@BDms 4 fidimal@ndue thirtube 82 loithetatheter 8P fidws Infdlag thrbugiethe spring 84 until it reaches
the stop 86. As flvid is continually introduced into the proximal end of the tube 82, the fluid builds inside of the spring 84.
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coils of the spring. Further, the spring may stretch both |ongitudinally
and radially to permt weeping, as will be understood by those of skill in
the art. Advaontesgebusly, the fluid between the coils of thepcusingsids

di spensed substantially uniformy throughout the | ength and circunference

of the por tWhemthesring {§& is ke withyfiuid: e flud gresgqreisesi more guigkine The Risibimpats a force directedfadially
I nfusion sg lﬁ@ﬂto th@QrmEEbﬁs cﬁﬂh&" dsife hﬁ% et m@g fote ﬁagnmfeﬂ&gepgfn& e AIG 8 prétburel S/l | OW

rat-e flui d Ivery use, e cat I'S | nser Into an anat om cal
region so tthwawashmadlsmsatmgrme.ut@ outpyard, force gduses, the apringhvioils o Separatecslihtiess thatithe eming s

d d
s shown | rFH st on il o AETce: Rl il o oot Rl IELRRE 20 R Al
t ube 82r§of tﬁe{iﬁhﬂﬁzme&e &ﬁarmd(tmkltm\hs disparsel feamcithé hammtmgm Ei Merewwer/ th:lglsﬁﬁkaﬁnmtisl I

t e e sto in .0 into
bt o el oA eRRGRTTE frofur S scicy s Atk b 4 B Rl oo B
I VWO 01/ 0523 Ohd-¥pring 'sibtdhsirk Stfefched tmmmtyheneﬁsp mma m%esires refiénl vhtﬁiﬁl thédadatdmy. Imtndﬂmdt he
fluid pressure rises nore quickly. The r’rBarts a force direct

radial |y dnbodustionteryorarly epses, the fluid H&sw'th'%the w,"gma 13l below e hreghold fi tvs"saﬂméess"re
out war d f onge dRemR WibcompdsEss that a@aﬂmtdn& adah w,a&nﬂﬁﬁmaﬁmrwnge?&sp&ed the

threshol d di spensation pressure, the outward force causes the spring coils
to sepdPate si grieves! spriso teemwil achieve thepuppsgs of dis invantion, Syitable pagaoctypes; are 31 6Lypr 403k whithown

above. The Y ARLARh ¥ wotbifiofiiin, B4 3O Bk 2003k B of o e ol HTRC
f L omt Ee c a:un‘rf]imaam , BOspringAnn edusntagepusly -mtalrda mspmm beaing iwithout ieeking, fhaid-frgm within, gnd onlyiaf Flr m
;[ n'[ ?gguggé s;[av Fgen{]wl' §%ﬂ8%’éﬁ%§l§§h39{|%€ata§et ?iﬁ:ﬁgﬁ Qﬁi ? %Sﬂeisbf coI: kd%bgr d& tfﬁn gnoarr}atr&mwwa y

conti nual | yegidn wigheun sassirly fluid tol leak@ndtthefudésdmmid tooaly apevegion WMmhetaimm.nﬂte spriyg.84kdn t he

fluid |ntroduct|0 t ar i cease t he fl ui

spring 184 /i an Jysye ﬁ@%ﬁ‘f’%é’"k Kq’he"zﬁ @sioa F?%%Hé’ﬁfg'gﬁ' @r i@%’f’%’"’" bg ﬁ'ng;'%"’tahe
spring W | lvare® pistéials, §iing dﬂﬁion&dﬁtﬁmﬁﬁltﬂesgodkrdi SERRYEE flaRBiRY, mndaddmc @rprefeftéiCinatelia? is
fluid is no | onger dispensed. Several spring achi eve the
pur poses ofStaplgss §‘9§’ n'Ug’ﬁP’FfUﬁd "”9!!9?’?'% fhe insidg P‘F"r?ﬁ‘s"!";ﬁlﬁ%@ ‘aq? te S‘H?L‘" ecppoul @37 inchesandc 1y

can he reagipy mchwrefpmﬁﬁc&nd the%prﬁg \Weﬁzfs% ibrEbr 6 Qdfitio@bY ithds OThe ?rmﬁl eRdPdF kho qmﬁw has
about 200 coils per inch al ong its length. In this con uration,

spring can mtgxahlhmfgér&ajlt pglosed wjthip the, diggal pryd gﬁhmbg 23 eT heyspring gan ¢ smgd taithe we:@twall éahs. ng
fluid b Onw ﬁi]kaﬁbﬁfolaa?ﬂlplg@w afhesive %\sﬁﬁsm{asﬁadm Yl ﬁnnﬁ@Hﬁé?iB?%%ﬁJ&ﬁ teQbrhgral (3
us y wthin an

separate e spring 84 nm exed consli dera
anat omi cal soldeegmmmmm@tbe&mwmmmmlw and gightherdugmedinteithe keB2f or e be di spensed

t I
0,orLY, one ¢ oSyl Ao G ] )l G o BB A
80. The spumwi flegbilitlightiveigHt,trengtitl sriontbnesscand safatyi 8xtable grteriuis inghrde wylom, polyimide) teflyn, dnd@ther

consi deration. trength, flexibility, and safety. A
preferred WB‘F@[’?’Q\"" °§'gseg1f“%"htpe"§s steel. In the preferred configuration, the

i nsi de2and out siFigel1 dlisiraes Loatbeted B0 dckubding o dnsiigr mhelmab @me ;ﬁhsﬁ?nuemmh EThe catheter 90. 03

[ h t t t t . 005
| nehes,  ThEmBteEa fra e a2 e s el o iy B ot R e s 1y
encl osed \Mtﬁairu llﬂneﬁ 19 @eﬁlﬂﬂ \ﬁl’thm lthe RieChndXpring. hepmtaum extt Roles 56 a0 profiet ﬂ@g slammlaahugﬁwwint 0
the inside wal 0 tube 82 using,

potting nathe F'i’eewa" t"ﬁ?"f Jl“ﬂ@?ﬂ' o dmtsbetg '“MPW“&’[@“’”A?@F%%W% 89‘"°"t°f1'ee “éi'i?t‘f' ﬁ@ can

be sol der gk o Holed 9B ale fﬂ@fe&mﬁw&emangmemé Vil oF the Wus.da seRtioR! ThKinflSkn sdttion sanaml any
tlghtlégpl ugged into the tube . The tube 82 and sto&86 can be funned

from aRy oflesed {epath. érttpe merrmréwmqnsthe gyishspagicp hatwyeen adiaeent heles 36tis Witbinithg rangpcot @elal s
of flexibi bhi bg ﬂéﬂ% mﬂh&m&;@%ﬂsﬁ@ 1S Rl mmfpmmﬁ,a{nﬁﬁawy spéEdag

materlalsmc and ot he mat eri al s
t hose ski | hwat 1201. '{hmsprmg 194 is preferablv enclosed within the mfusmn section of the catheter and configured similarly to the
spring 84 of the embodiment of Figs. 9, 10A and 10B. The spring 94 is preferably longer than the infusion portion and

pasitioned sa that all of the exit holes 86 are adjacent to the spring 94. ln this configuration, the fluid is prevented from
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25 Fig. 11 illustrates a catheter 90 according to another enbodi nent of the
present I nvention. The catheter 90 conprises a distally closed tube 92 and
a "weepiw@olesetul ar call spring 94 concentrically encl osed’rmsbdllmd he tube
92 so that a lunen is defined within the tube and spring. A plurality of’

exit holeditng g humpnwithout, Gawing betwaer e sping pails, oy stop ismprefergly !ttaﬁled tgﬂle tubgito clos e distale wal |
t her eof .gnglthsfeot. Qﬂﬁﬁaf?vel? fiheltkbe 93 rhW Se fovned with a Hﬁ'shlnﬁtaiséﬂﬁ: W’h@&&ihﬁtem lesnde &gdf fg‘r?u gl'f){}e S a‘n

i nfusion section of the catheter 90. The exit holes 96 are pre
provi dedowflawstafliddpliveyhe wal | s of the infusion section. The infusion section

can have an aI
Spact ng. bt e W it o £l g of il & i he A sttt € o ™
0. 255i ndkidwedicationis depired:to perdelivesad Pie fluidiginstoduced hod momﬂhend ﬁd}ealbeﬁﬁof thetathater B0 amir e

f
0 1 7 2 A SRS AB dly A E e o7 Rh A
co gf |1 8 grpmimat emmmmbysz& the ﬂlhufhuildsq:ldeogge hfingGA. thmallg.nh?ﬂhymmécmﬁa‘s filled With. ﬂ;nﬂ) the 10Ad
i.S he i nfusjon portion an
posi 11 oMPERAT o g e, o P s kst o Wiy oo A 0.4
I n this rmoofion urdaun Wreoverhe fluld Vidvid thrdaghiieSpAify HoiR ubétin@dly unifobrmly Webgholit tRiehdth and -
PCT/,US00/ 19746 e tlng? ﬁ‘ﬁ Lumen w t hout fl ow ng bet ween the spring cods.

A stlfp icEupferece, d Sping, £l theg eyits the tuhe 07 by Slowing fhrana} the oxiheles 96 of e BfusiRer eof .
Al t er natghok@l Yhe ehhﬁlei M@ﬁef&ﬁlyréﬂm e ioQﬁaméiﬂLW flols A aﬁﬁhﬁﬁﬁﬂy EHmﬁ h?e' thrbugfithe dit ©

catheter 90 can be used f or |low rate fluid delivery. In use,

the cat Heltscaivaniegequsly resyiienin Hﬁ"eralli‘t"@f‘lm"whm'@ﬁﬂ'@é#f oughaysa dﬁ"eﬂ epgiprnh the anatemy. s usi on

Sect i on i Edﬂtélﬁallf ﬁﬁdumu ity \atngts 90, 5|.e shrind &4 roBAld &@ﬂ:ﬂe?ﬂe nuglﬁ.kp%ﬁ@mﬁd%&?g.ﬁ o

del i vered. id s introduced into a proxi na ube
t he cat Issheter. 1Dte flvid dttromtlmwsasesmnmuglh therfluid arpssure-wjthi9) the spriogi 94 miay falf-telng khe threstiold

e L5pr o s b .88 i w8 B i o R ECGo 1 0.

Event ualdispepsed he spring 94 becorres filled wwth fluid, the fluid pressure

e 2 il ARt B B e ol SRR B R,

fluid fltatte ﬂuid wenuwmdghathsqpmu m@medlo flow thmbtﬂheamuslslahﬂﬂ;e infusiorf sextionl Preferabiypsagémout the

03 by 1 P e B4 PR s 4B sBPGlin o RErw Hor lior ©

hol @8 arsmng:)stmi:m b sprimyCravctie ghed 16 he wbeB2 with) ddr exalngle, & WAL adhefiveOpdRinghatedal, or other

5! et R sl o S o 0 GOBE Pt O b oo

t he anatb@faimed #ym any suithblélmatérialc PhidlinsideLurils of thi f18er92 ad roferatily Sin6util 50 Shathd s B m®,  t he
spring 94 remains stretched to continually. dispense fluid fromthe

cat het erfreelystretghiapd cpMBEssy | nt r oducti on ceases tenporarily, the fluid pressure

Wi thin the spgi19austesFeithdiehh00 dBBhiR Yo bridter oWk the grésedt ineRRR ST LattiBtePfOESSUT €.
If so, the spri na %gﬁé&?ress so that the coils are once again adj acent

and 28 he cympiigesp dista
spring %f]mgl?anym haled 184 ﬁfde&n%&\asﬁ&mﬂf fhE Ehtretd©106, nfhb bt an ez; f}ow t{q*ﬂﬁe gpring,

so t hat weepl ng through the spring is force rough the
hol es 9®ombinedatezof openingShatyipsmolier thandhe areqryf arty ethes Howsrestrigting cress-gpction or@fifice of the catheteng 94

s attaghedy eﬂtbebsglloggfﬁ&h@'ﬁ o e, o g Lt 19825 ¢, neR ey L&#ﬁ%ﬂﬁs‘gﬁmp@ﬁs&%m end of

t he spring ace 0 spring st can be
gl ued td!rquﬁsuhstamdlvellzof\metem holés P4. Adividiintreducedinto/a poxinaatidnd ofthectybe Ha2t flowshrovsiither i al

ol abr e A o fHeBh e el it e N b onp o B 5 2
from an}TheSﬂuii isaﬁhktmﬂmrorentﬂl from 'ﬂlming |tmmgrd& holesl 104, daxfto thbicsniallsire Béhtuallycthedinfesiosr abl y
smooth Spt())motn of t ﬁe catpeter ISnP omes ﬁletf ith fluid. ﬂunI is t%ﬁt!nyallyslﬁtrrmﬁvceﬁ tl}noa}ﬁ] pruxnméwnd ufS tﬁe tube 102,

the fluid pressure begins to build. At some point the pressure becomes sufficiently high to force the fluid through the exit
holes 104. Moreaver, the fluid flows through substantially all of the. exit holes 104.
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Fig. 12 illustrates a catheter 100 according to another enbodi nent of the
present invention. The catheter 100 25 conprises a distally closed tube
102 havi ng wopias2apity of exit holes 104 in side walls of tRETUMNYISB2. The

portion of the tube 102 haV|n exit holes 104 defines j nf Usi gn secti on
of the catheter B®Hs prefeiad @Rf,ggra fthe exitiholas 14 careafl squgf in, e oy 6@ ‘é‘ ﬁ"@dﬁfgﬂ"'ﬁ'éeg hiea

of openi ng §hgHhtiallySeqlFitk ’thféﬁgh%dﬂﬁihual!m oﬂﬁeﬂ.ﬂesofrhemé mmrefefablpmmm folaghtebeaGrery
cross-section or orifice of. the catheter. Thu exit holes 104 are the

f1 owrestr i camslkholgiameter Adpesferlameten ef the exit poleg 104 is abq%ﬂ 09'%&'%@5 Srabut R migHang, TRyt st
di spenses f I d
I nt Irooduced Mﬁ @43& g‘;g})‘(’?&n%ﬁ&ﬁ@%ﬂg%m? thYho’féELre éi&(mg& g;lﬁlslﬁ/&sﬂv{dﬁi?ﬁgdggﬁmghggrc%nger{nwg
until it5 r etheinesion pinisn of thesathiter|108 tamoreunifprmiy-delives dhe fluidthrougheirtan gnatiomical region.cA preferfed)

buil ds wi t hin

subst ant i al Txaal sk eR{eﬁ@h}% Pn% dg\?a%tﬂ h&' ngﬁ%h{aﬁ u.z?]%i IauH agre priferal{l\hzg?u}
fsmla: I dSI zehatfﬂlmmtlhaéathpt?rlwhgrhelmdjmmuimr low dlove mmfhndﬁ&h;emé!éme lﬂ;‘;marr!:e tnmdjmsanyl of |
illed wt ui d. uid is.. i ntroduced into the proximal en
of the tube?BtHY °gm1“ﬁ"g's ?‘?Wit?fh"ﬁer%@”gﬂihéarg ‘Hﬁ'&“eﬂ 6“13?#1 d. At some point the

Er iass ur1 84be(|\:/8 e sFigs us fllltsﬁdtﬁ ?tcbtbeteh Quyhcu‘omng;] 9 raﬁ‘oﬁlertehﬁbg"fnénu nfc{hetph&ewgﬁtram ]g:ammrtznn _

ol es reover, the t hr.ou stantia all of the exit
ol 65 11 ks 8 il eeree A1 s RS Y PR 2P A3 e s of s cattr, 5
conf i gur at i pihe athydQesRiddembdfihens. Theiblesz08 a@heklmawmfdeamumume dirfumbelbade of theQubk besi d
I's dispensed at a substantially equal rate through substantially all of

the hol es. Enplesedygthia the Wb 204 js @n W@fﬂéw%ﬂm targed.of @ parquy wnilo!’raermye*b@maw &96ys
smal | hol e xﬂhe?awnﬁm%an Asm%ein@goﬁaeﬁefslwm&.ﬁefnhe?iosmﬁsusﬁa mm%%e ﬂo% lgé af iR}

0. 0002 inches, or a m crons. NUMerous exit ol es e provided
Wi thin the sash20Bixfomed betweenthe atsr suface né&wm@ag@aa@heynnm@wem t!bhzniugﬁefehlv the
ci rcunferenc

uni for nly cf'é ‘gé?s%{t%"}aﬁfoh%gﬁ E l%%ou@ﬁézﬁi rgma?dI %ﬁ:‘g p?nﬁuma}QQhe m&g u“%&rnf tg%j
axial spaci dagetbenummﬁvelﬁdpmmmznmmévemni@ldng jogly apottibn of thie Iinﬁnsnmesangm dfae melnhmtmeOs 125
to 0.25 inc

b vsoq 1 orear R duse i e bR 20 B coeris A W e a0 e gton”

f or.med f r orprddnatily,Qke memben/206 is eianufacdifred ot fivibleaateriako ssit witththi flsoaant skehd cateder 20T i the
art and di sc#tsyg&dwgr eviously. Fig. 13 illustrates a catheter 200 according
to anot her @ tt of the present invention. Catheter 200 10 includes a

di stal 120 cl osed i bfRtiod Aiid hﬂﬁéhtﬁﬂﬂuﬂlinﬁ)inuﬁeaﬁbh 002 Sfura@ihé pofb@y mu#@sb anmcrvslmfb W ong
an ‘i nfusi on section of the catheter, in the above-describ

enbodi nent sinuiptyegion 3f8e Gncy thymegmbes 2Q§é‘§P'P'éFH¥ the Hyjd dip theanembet 206 s fRtsthe "tﬂﬁ'bz“ and out of
circunfere Wﬁeecaﬂéter tZﬁ\ﬁhrEddllPﬁe e%’ eoles Zﬁnﬂvﬁfaﬁédusw sfna'tﬂ ikl es&%%nn%@@thﬂn@hﬁﬂhe annular

el ongat ed nenb f or med E’orous mat eri al referably, menber

206 is geﬁ@wamaﬂheﬂlﬂd fiours wsemﬂallvwm iothrough, picpf e haley 2040 Tameearessveyal advan’egepmfn%r
206 is pos'a‘rﬂnﬂﬂ?ﬂﬂemst ﬁHe de{mﬂ lstth‘api?telﬁigé oﬁﬂnzét@sfo@rgbglﬂﬁa}ﬁhﬂgwhéﬂﬁﬁbﬁs ftﬁ.BAI#o,sthe

f ormed bet ween outer surface of the the 1 nner surface of
the tul® 20@mbePRMSfray bemnyed fror @ potoBs npateridh that terdrgo mcbwussafuratgdrwwmdd itfs0, alie membdr 210

Of 1 b e ARARE e o b R 25 w0 R e e o Y5 0 AF LA o

t he cat het er na [ ve Xt en al ong
portion of highgessund regmnnmhsnmabn sarface off thetube2dd) wlm:h Zﬁﬁ cause unepen efitdioe hfl the nydiration sithing

concentric wth t u nan- con ntr.ic hi eve the
advant ages ¥ Df"ﬂé'gl ﬁ'&fﬂ' 'flyoﬁe rhemE;I; %qﬁ cﬂ e:%wﬂgfwn%lg twgéuk’aaﬂ'ﬁ‘“g PO of
a flexibl e dybarof ®d présent ifventionst Wi t h the pI acenent of the catheter 200 in the
body of a patien tion, ILd._nmedication flowing.in the tupbe
505" satiir at as ¢ b oD 8 TR B P P Rave AR B T A P AT S0
Once the ngjgs ar%%re lpﬁfemtawum@thmm &hef rhekal voldth W of theeanﬁﬁm@ﬁ 208G reliek By itthin theO
the region 208 and out of the catheter 200 thr ouglmthe exit hol es 204,

Advant ageouanyasf D tojabouted O Fyaicrang, and gorg preferably akout ODOZ rpicrang e merbep 25 59 e formadof amyaia ar

variety of materials, giving due consideration to the goals of porosity, flexibility, strength, and durability. A preferred

material is Mentek.
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region 208, the fluid flows substantially uniformy through all of the
hol es 204. There are several advantages of the annular region 208. One
advant a¥®© 0195218at it tends to optim ze the uni formty of PET/USAOIIRT46LQN the

hol 2 he 25 b d f
at or 1l & ha B PARCELB G AR A8 ks W18 o . SOR o s SONEO e

206 prefg rwbﬁemmﬁgmmﬂﬁed lattheistaldd 6% ha Whbniber 2086 lf@di\a m&mmﬁméﬁar sitfafeof thedistA 0l st
the tube 202. This linmts the pgssibility of %§ ressure regions at the
&gy

interi oF"dgﬁPq“ﬁ’& 02 Prefesahly, pdpgsiee isapplied 39\%’3\"“&'&1"’@6@!‘%‘“&@ usjpfesection ofthe qatheter 300. of t he
medi cat i@ffiondfyl fié Sthesive @n ¥OAgsked 15 tre ammﬁéréneerdm 'murﬂkryzos bl Ay mﬁ&aﬁa pa’sﬂ dgmgr, €xpand

and cone into contact with the tube 202, and still acco e goal s of

t he Pr efneming ajripgshaped bond withs the irador syiaen f the 2ube 2025 For exsmplagiin e erabo UUEIG ﬁ&taelnn al
havi ng @tﬂ%e@l{nﬁﬁ A% plic juﬁ'pﬁtgmd%f‘ﬂfemm sxm.mPLJHé .!Au.g pod %gf%ﬂ(w nguég g O

and nore er abl'y about 45 'm crons era annul ar
regi on maam;ﬂe Eu meslam gmbodimest inrwhictithe adheawgeppw tﬂhqdlstabmimhhe Oenbe208iodormas, and

" var Bpf oot o9y e Bl 6 o hin BB AT e B30 20, S0L B 0 oo .
f | exi bi bmb‘ndimenﬁn whh:hgb bdhesmenisiapplied onlip tol thetdigtal efdl opthexhember 286 to fom abbnd2b0. iF. Mekatvek. - 15

/05210 PCT[U 0419746 The nmenber 206 b d within the tub
2021 BRI B s A Y 12 B P S8 ST APPSR 225 ¢ e

adhesi Vﬂfhohe?of armﬁhﬁ sﬁwlm o art (i umrasna kmnemdteaﬁmgk Iie@mrtﬁm@ﬁdhﬁﬂﬁniy(be 5;?1&% anybend with
the interior surface_of the Preferably

adhesi v gtk of sopfiquiatiags. Jhus, for eﬁ'@%’ﬁlr ad{"’ﬂ@ “bﬁ‘iﬂ‘FaFFﬁq of Q‘H EP“B‘F’ ('teh %1 21. 1P 384 23fhin §’ﬂﬁeﬁ on of

t he cat heg@ns, met,vewgﬁut;e daggal |y, the adhesive can be applied to the
ci rcunf erence t he rrerrber 206 at anlgl/'I | ongi tudi nal position thereof, 5

forming a ri hghﬂé‘rﬁﬁﬁétft TRt theinyentiop. raferabi twp bopds arg igporpargted -9ne at e mestipsexinglhle For
exayp eandlo.saaft SUURRRLEE e catfeter Eddh bodds forfred |tﬁ'ﬂaadlﬁ~ﬂ1§%cﬂgﬂﬂ g4 i's provided

just proxinm the 1nfusion section o e catheter 2 O her
confi gurat i oif rlwwnfﬂcby@ 214 can be formed hvemunmeedhesm ig liquid tprmsthronphsona of theretitchdes 28t i n

whi ch 1 gvﬁen grﬁﬁ e ?06' i in %Rﬁbﬁ Qﬁ. e %}Iﬁgﬁl(\_l:lg hat?%ﬁ %eEMynRJh vfs#])ﬁtgn@%p ?orflnﬁrqgou{ forma

bond 216, an so at genera I on section form
a ring- stnmpiwcebbthdmmalﬂﬂ.:latyer ﬂm&ntg the bady of the mmbbrodlhenmve thos forws & ting-SHaped bmihe5| ve

| s appl 'wﬁrﬂthe tﬂbe%ﬁi % Jmﬁ]ﬁ» u@dgﬁ&tﬁl ¥ﬁipsg of} il ih F]M? f e aﬁn%ve %s ") eﬂii halg gﬁgﬂ'ﬂy’?t 5 the

Fig. e5| Vel
cenﬂ@zr effichtitiscpotiredf m»tnnamwoftdlﬁumt tymsﬁhdhaswes w1|hag;cephupentefhmmaﬁhﬁm.emg Lidiese of
ordi nary ski

. under nd . fr Las her ei n. t hat
t-he adhesive Asn[ge)r)p oBed aﬁtvea{he mewher 506 Is r?re?e ﬁy gmcentrg %Qhe p ngzhg g—"ﬁ ﬁ'ﬁ}md? £ras3:SeC unl-h us,
for ex aﬂﬂilcﬁheteaﬂh &mhlcﬂhahembd'lmsdtl cmtenincalb/red:losﬁ witMlﬂhstlﬂhb bozt Qlteméﬁvelﬁ the mebet,2062 16,
and 220 | 14 n 5 res t]Vv .S not, required. I.n the
current ™ t“ﬁ%ﬂ'&% %’Fe"f frethe ﬁk?%q% 8 ghows B?ﬁetaaalh%// 2:‘{"6&'5“?96 ok ég. g? & PRGBS at ed -
one at mhifadt@SthanBilatx ngrw s.ﬁt@{hememui zusrasbs ﬁumveab belcknEereWittiin thbitsbk 2d2. hol e of the
catheter. Each bond is forne an_ adhesi ve as descri bed bel ow. The

ri ng shaped bt E@'l?'yé‘é{'H“ B‘éa’? ‘U‘F M"Bﬁ/"%ﬂﬁ"?‘ﬁﬂ‘g’t hewain thafy Thedmerpber 208 conhg gf a8Y £ or m
t hr ough gdging le%fth dni Gin Bxtdnd 2l la@a:es;iéaéiengtm/aaﬁb ikfEARn SEeusl &rme?éa{ﬁetér 00. "ol é}s'mpieum 202.

The adhesive, having a general B’y' d;g?qh viscosity, tends to flow about the
ep

ci r cunt Bpeber2B5 dges “F‘W@"* FPLEFFH@ o thegista otpbe 207, rﬁ"’?hﬂ't‘t!F Poieal B gl thegemper, 206 rarrher .
The adhg&g*g,&%&uﬁ"gﬁme ﬁnx{mwggroﬁhaﬂ@sgn QQgd wth the tube 202, as will be

under st 0o ose of In the on. Also, the adhesive plugs the exit

hol e 204 thr wmgranvzubthml@ws pfttha abovp ebpdiseents suspd, de cathetenmavenitiallydeve g insiderotae ¢ ypes
of gelheginiGrtuti fot exiieBiE SR 20 nowd iHigSTaaf Rtk 7 HORD HEpoRE uhride Bhelnfeffber | S

206. The introduction of liquid medication into the catheter forces the air to flow out of the exit holes. However, this may
take several hours. If the catheter is inserted into a patient while air is inside, and liquid medication is introduced into the
catheter, the patient’s wound site may receive little 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
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As mentioned above, the nenber 206 is preferably concentric with the tube
202. Fig. 17 shows a cross-section of a catheter 200 in which the nenber
206 is coneembtesasd |y enclosed within the tube 202. Alter nagidrvedoginoisbe
nmenber 206 may be positioned adjacent to the tube 202, as shown in Fig.
18. The corwiiriisgpepelied frapy thecshthefer prior 0 @e. rFarghereithaederanas to Figol9, avairilter224, as loownfinethe arthean  of
Fig. Si e Q t be
03 2 5 el 15 %-M‘ﬁm %ﬁj{;m Sﬁq ;ﬁ&ﬁﬁ i3 ﬁfusla:?%é&mﬁ gata?mggmg@r fog ‘%e ff&hrt'hrgh Bieveld!

t eachi ngs hmdeﬁmlﬂeﬁrlfrahenlehmthﬁnfuﬂmmﬂﬁ&ﬁmfaﬂn%etmiﬂﬂany desi red Iength and can

extend al ong any en of . t ectlo at het

200. For exanpl e daﬂ@'fm&a%ét PPBE%"%@ %E"“’? ' ﬂ‘ﬁs{ 'h“’t'ﬂ'g"sﬂ'f’@’f’éﬁed end
of the taubep gléteof tﬁttathdmefubes §hoveh aRd dR3tiitieddbove. ¥y, m‘shm»betmbmng?&ﬁmﬁw slotb232aMat her
di stal or pI‘OXI mal g%lfghe proxi mal, and of the infusion ﬁ'@'{'k?on \Wen any of

the cat het e¥eeiggated jfthe, igogiiudingl Geeran pfethe Wbe; 230. dhe plots 332 arg ge roviggg thipighot Eﬂ‘f ly
have air | n&kmre&fe oittheaube 36b, fiing MEhTESon SeetldRof tHiz@dtheX TaMYadd mmr mmttﬁéemag@{au

shown in Flm? have air inside of the porous material of the member
206. The i oﬁsd’é&mdtemcrme the; flgwypte Dfrf’&lle"é'B&Mm?f%tbbfeﬂ'ﬁ@ﬂ thecflow impedancy mea@ged bhiee aj r
to fl ow outgnf t he
cat het o 1 S ARl s 29 b o AP e oo B S o 1 5 ' il e
medi catlilon mteﬂnivnftthe(wme@manwibbEtEMMBMthﬂlqsettflswnlﬁb!taltent s wound site may
receive little ' I Q.0 ' [

ube. " Thus, 1t i SRS BEs il oy e 18 550 e A0 e Byt B LY

cat het er prtheodistat directions irtieiilostrated-embodimént) ¢ elots nemmnthe pozihal end bf, thdmiusmmsnmeoftlhabe t he

-16 1. 1 P SO 746 ai.r i el.led f t.het er. prjor
Lo ube. | Pur AT oty b el TRD R Seeer pg  STUR i oy Do s ipame S A
the art, Cagathetdebé meu\tamdeousrytpﬁmaeh amstaaﬁamemﬁn fluid [elivegy tvGugiksulsBihtialyl e of thef e Hoon
section 226 of the catheter | ter 224 prevents undesirable air

from ener i 436 vpderelativaty jgh ['PH’ ’%té E“!’q"l‘i'ﬁ i’%s bopause e lapwerisirent dip mose distal piots,compensgtes,ioyy 21
i Il ustrate gatiledsarol Qs A fridgre o NVH ot GorBdidce MOMBSisRA sict! & l&ﬁer mﬁtﬁ@mre

catheter tubes may be used 5 in place of the catheter tubes shown and
descri bed amm@ sloti-jthgre is 2 greatgn Baprateythiough the maseylistolsiptsign Where would ba ikthey were e semesizp 8
that are Igfke T [

Slats 252 el Nimispiih o3t ol s bl Wby Mipec b FiB
230, al ong summlhfmbmbﬂwdsblum ofwrtiesf, therelonpatad ¥inds result inCenexaliyrhighier exit flowmates, @s ingthei t
hol es, zt'ohe eﬁ{m [ﬂ%géf%? 20sI ots 232 tend to increase the flowate of fluid
exiting the ca by reducing the flow i npedance experienced by the
fluid. PreferablWith ragildatnsall it aR@Lembmiinertteof Mhe'em,tmdlddptndagn gideckiire men/mag the privided

cat heter body. so.as t r,om | .10 integrity of the
cat het er 2%“'“%&"%%%6&'“%%9@?%"JEHEE" Jgrgt&oﬁhv T é mg'Fargki Il in the art.
Fig. 21 shows a Thadatheterséf ﬁwasngmamioﬁ cahl 4 sai uofarmilk mtd&alzﬁﬁcamgsmmlraagﬁm Fig.

i ncrease al the | ength of th j st n the
¥ st at oc s Meme o asottie 2 Befwenpe nober AL el el b of e

i nfusi @5 S eBdve-Geseribd csaﬂaﬁrsrcubmer%ﬁseaéﬁntésmroawt 2400nski€a? @ Ve of SRy 200 Proferdbly, The
nearer to the distal_ end of the infusion ect @W’Fﬂ' in the enbodi nent of

Fig. 8, thdnfusionsagtiopaf the eamste'zwf%vu%mﬂag@b | i ensis grafseebiy arnduced o the 1
arm fluid ki eiass diameteriubs. WashRgtbisi! thedneddation @fits ihb Cuti@¥i 20 264 ifohm el tidaGhout
under relatively high flow rate conditions. This is because the larger size
of the nor dhednfustonsection olissobeshefoh2Mi es for their increased flow resistance
and pressure dr QR yiilyg efﬁykﬁ erstasarbv%mm ok thm Eﬁyﬁﬁhﬂaﬁﬁté’r'em&'duﬂ&n?s a@{;ﬁoh& "
than the nore proxim ots, thereis a | ow rate throug

mor e di38t almag beotsed in b yariety bieappicatinns includivg burrnottlhw towperighetahnsrve blecks, intratkecah ipfusionse
nore proxi

ar aduai 'y {RterCi, e ARER bl oo by iR a4 MR ol e o
delivery. Ealmémgement he eI ongated slots result in generally higher exit

tlowrates, as | rl]n ;[dtri}t(la(:n, any of the catheters disclosed herein may be integral with a fluid line eminating from an infusion

pump as oppaesed to being an independent catheter designed to be connected or secured to an infusion pump.
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20 enbodi nent of Fig. 20. Wth regard to all of the above enbodi nents of

cat heters, an independent guide wire [unmen nmay be provided wthin or

adj acenfyolofosdig | unen(s) disclosed, as will be understogi1hysdoeme skilled

in the art. The catheters of the present invention can be used in various |
medi cal appl Altheugl this@ventisil hak beercdisgivseskincthe domtext-of gertain fréferredl embodinente and exainplesyit will :

200! | A s 13 AT e i B A i 7

i nser t et othertaleernatividkrbaditnents antl/or2€ed ofi the drivesition arfd olviousamodificationscand euivaletsitherecPr Todsat abl v,

the infusio ection of .the catheter .is wiihin the blaqd. clot 240. Ljiquid
g cat P averied Bt e B 0 e Bughion e, g oot il 8 o o oo 11,
tubes Ashbadiiestg@suriteli sbove!bishodit b derérininad Bnheby. b faid reboinof e tilkimd that follbh. at a uni form
rate throughout the infusion section to dissolve the clot 240. As will be
easily understood by those of skill in the art, any of the catheter

enbodi nents described herein 30:may be used in a variety of applications

i ncluding, but not limted to, peripheral nerve bl ocks, intrathecal

i nfusi ons, epideral infusions, intravascular infusions, intraarterial

i nfusions and intraarticular infusions, as well as in wound site pain
managenent. In addition, any of the catheters disclosed herein nay be
integral with a fluid Iine emnating froman infusion punp as opposed to
bei ng an i ndependent catheter designed to be connected or secured to an

i nfusion punp. -17 WO 01/05210 PCTI USOQ' 19746 Al t hough this invention has
been disclosed in the context of certain preferred enbodi nents and
exanples, it will be understood by those skilled in the art that the
present invention extends beyond the specifically disclosed enbodinents to
ot her alternative enbodi nents andl or uses of the invention and obvi ous
nodi fi cati ons and equi valents thereof. Thus, it 1is intended that the scope
of the present invention herein disclosed should not be Iimted by the
particul ar disclosed 5 enbodinents described above, but should be

determ ned only by a fair reading of the clains that follow Ic :. WO
01/05210 !'1Lflhiil1 PCT/USOQ 19746 t MS WHAT IS CLAIMED IS: 1. A catheter
for the uniformdelivery of fluid throughout an anatom cal region, .
conprising: an elongated tobe having a closed distal and and a plurality of
exit holes in side walls of said tube, said exit holes provided along a

| ength of said tube defining an infusion section of said catheter, said
tube 5 being sized to be inserted into an anatom cal region; and an

el ongat ed nenber positioned within said tube, said nenber being sized so
that an annular space is fornmed between said tube and said nenber, said
menber being fornmed of a porous material; wherein said catheter is i
configured to that a fluid introduced into a proxi nal end of said tube will |
flow through said exit holes at a substantially uniformrate throughout X
said infusion section. 10 2. The catheter of Claim1, wherein said nenber
is concentric with said tube.
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3. The catheter of Caimi1l, r-ein said rrenber is not concentric with said
tube. 4. The cat heter of Claljiﬁm !5 |l1 #d nenber is secured to said
tube by a wowestmped bond n ; end of sai d ipcissio®7s€Ct i on.
5. "The catheter of Claiml1l, wherein sa d rrerrber is secured to said tube by
a ring- shayﬂﬂl&ﬂdﬂ‘iﬂﬁgenerally mdvvay bet ween the proxi mal and di st al
ends of sai d | nfuST 0Tk cifgdr toPile nffrm debry GFthid cighos b ceedbic yion, Wi 2!
nmermber is bonded to said tu (§I stal and of said 7. The
catheter of O aim 1, antlesgaad tubshaving aslosed dissal nrdta@ﬁm!alahtmisma\qlewwe@b opesiddubej ze

T e, oo e ol it gyl AT P S e,

sai d anful ar spehemuslwlsmImasmdimbanw:aﬂtnitalmmmam the range of 0.0.005 microns.
10. The catheter of filt the flow
path of sai d tube. 1 SRt fpmtet pishe G BpE S e i s f ey e
t hroughout an aBgtgsioemed betweh saidiube@srgd mmm,ga:&mmbrmga&m of adbrodsumaeridhavi ng a
plurality of exit slots.in side wa t ube, ,said slaots bejn )
provided al ong a | endtHeieid ety ?EPBJ@“'&'&“ t'm‘h 'd“ﬁfﬂﬁ‘l’eﬂf"fﬁipﬂ‘ﬁ'mgé'@t“hi‘ﬂ ‘@‘F willyi d
catheter, said slhmhﬁmﬂaeanmmres@@&ueﬁanﬂanmﬁammetmmlsﬁamfmnseb@nI ongi t udi nal
axi s of sald tube, said tube being configured so that a fluid flow ng

therei AOwi | | f1 @w t hribarathetes gfBlsimclnwherpin|sajd memper is consentrigwithspid bt ot s at a
substantially ggual Tﬁﬁ:tatﬁeter af%ialm-ﬁhﬁheﬁﬁtsi?ﬁhﬁlﬁer mmtgn?ehtm vlﬂﬁsam&r ein said slots
|ncrease|nlengthfromt e proxi nmal di stal ends of 30 said

i nfusi on secti o 13 Thexatheer nicGiaim 1, mb#rent%mmhemmemem spif) tuba by gfring-shappdchond near

t hr oughout conprising an elongated tubul ar nenber
made of a 6@?3&'@%‘8%?%%&&%%& menber sized to be inserted into an

anat om cal regi 6n, Jbe wthergrobElaimd, b@'reimgpaidm&egh iseutedsto sihtube by o fingstaped bond

I ntrodyced un ssure into.an f.sai.d tubul ar menber wl|

f1 ow tEgouawergﬁa\gi%&eﬁwgengl}eprgﬁmaaan{lﬂsgﬁpng.; it drﬁc)}'gP" BF% substantial ly uniform
rate along a | esgth Ghe camhetet of Clii i, awherai wdii-nember-is1andfdl th bdid fuflelat ik Wfdthll ch® dflskid | |
1111 WD 01/05210 M S PCT/ USO0/ 19746 14. The catheter of Claim 13, wherein
sai d porou® Depiehbrane is formed from one of a group consisting of

pol.yet hyl ene, pgl ysufrheQbtater BrElaper WRFemddid pares mafdfd] b4 GicawdAge fif sizEWikhih\he Higd dlene
di fl uoride, polycarbonate, nylon, or high density polyethylene. 15. The
cat heter of!-@YEEWIS13, wherein said menbrane has an average pore di aneter

less than 0.23 g5 M GheQbtfeter d@iaim I Wohefe sdifords nferiaf 3k Mint 13, further conprising
a support defining at |east one |unmen and having at |east one fluid

passage exposedSto sdbedathetanefClaine, wherein said anqalat sese kys a (adial migihiwithin thefanop af0-0-45
fluid thropgghaut an anatom cal region, conprising the steps of:

o

10. The catheter of Claim 1, further comprising an air filter in the flow path of said tube.
11. A catheter for the uniform delivery of fluid throughout an anatomical region, comprising an efongated
25  tube having a plurality of exit slots in side walls of said tube, said slots being provided along a fength of said tube defining
an infusion section of said catheter, said slots being oriented generally parallel to the longitudinal axis of said tube, said
tube being configured so that a fluid flowing therein will flow through substantially all of said exit siots at a substantially
equal rate.
12. The catheter of Claim 11, wherein said slots increase in length from the proximat to the distal ends of
30  saidinfusion section.
13. A catheter for the uniform delivery of fluid throughout an anatomical region, comprising an
elongated tubular member made of a porous membrane, said member sized to be inserted into an anatomical region,
said membrane being configured so that a fluid introduced under pressure into an open end of said tubular member will

flow through side walls of said tubular member at a substantially uniform rate along & fength of said tubular member.
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I nserting an el ongated tubul aﬂwﬂﬂﬁmuﬂuﬂrﬁMd anatom cal region, said

t ubul ar nenber bei ng made 10 Y rane and being sized to be
i nsert eVORLeSAh' a subcut aneous | ayer sufrolindi ng sai d 2oxrusedess r egi on,
sai d nenbrane bein confi?ur,ed so that a fluid introduced under pressure -
into an open Mend e caiheterpt Liam |- agherpig.$5id @prousmpmbrang is, farmed from, opn ofcs aepup Gopgisting of
sai d t ubys hayethlEREpEIsuifehe, ioly%tﬂ&éiﬁfﬂﬂtpbl?drdpﬁanb! bhyviafiiene Biffdoffte SoRtatbordtel RIBA P! Sai d
t ubul ar nenper; and introducing a fluid into an open and of said tubular *
nenber . dessitypglyetiviepeat het er for the uniformdelivery of fluid throughout an
anat omi cal regi on, ng 4iiRfet &R 13, ARkl S HabbRe R B SErhge pakd diaerd? e dBNDY ane
wr apped around said support; sald support being configured so that at |east
one Burnevicteng. f or med bet ween sai d support and said nembrane. 20 19. The

0110w g VA SO0l e B B i ©

menbr andeasttonectiuid pdssageexpasalltd spid membkaoe. m r at e t hr oughout the surface area of - -

said portion of sajd rane.. 20. The catheter. af, C.aim18: rei.n the
Sarfave of sl o TSR oo b 31 St R B B o ous
menbr ane is w appéikertiigan slshgalitubulsr upmtier iito sailanatomitel fdgion B thtularmember Péiig imaden  Of .
t he Il of s?i d 25 IHrren. gl. The chat,hetsr of Claim 20, wherein said

' nt O upt i ond @ AR embrane sind, i sz tabe nsested dualat 5 lgpapenes ayer gurroumpng s,
axial center Rfénidarregica said erfbrane! Bag Ednfigured klthdt iaWeid Mréibce® rid@ PFEESIE into an open

| ongitudinally along a | ength of said support, said or ous nenbr ane

wr apped ar ourfBd ot seid Bbap memberyellowrthraugh side wallscof sajd tubulps yaembes g substantilly mifermm 18,
further conpregiishga Rghiuf sddQbbdbtemRABgane W apped around a portion of i'. .
30 said support proximal to the portion of said support around which said
por ous menbrane i Jntiusingfiid intoan epemend ofsajd Whular AR ane forming a portion of
th?dl\ﬁal | of S| d lm&eréaihe uﬁﬁrﬁrd@lﬁ&rﬂﬁtgm?ﬂsghﬁﬂl'a a%u%alréﬂﬁr?,ﬁ(ﬁrl ﬁsi . fi rst of
said lunmens is separate roma second of sald lunmens, so That a first
fluid flow ng wit ranplongated$umipert;end | unen and a second fluid flowing within
sai d second | umen w ' r as long as said first and
Sacond {1t ds r endmotsmeh iR R FRGHAE R, 05 009 00 S0 L T I
1 1111 L WO 01/ 058id Supidrtibéig/ culipdyd 50 Tiaat Bast ong lowendsforimed tetweer saiTisuppany a@dBsaid
wher ei n each mc%}‘“béngi d lunens is separated so that a first fluid flow ng
within any of "sard lumens and a second fluid flowing within any other of
sai @0l umens vii8l | ridereathetes o [Ciaina 1 &2 ehhdrain said porbus wEmbrang isscanfigurédi so Ihat adiold Heavimgnd
fluids 46 n w.thin.said catheter 5. The catheter of C ajm 18, wherein
ai d sugtioR et Pt BrofidiagFe bt sof BenefpiCe S Rl o g ot vg St
cat het erareabf skill portioh of Said mdidiasel N sai d axi al center portion contains an axial
guide wire |unen adaﬁ)t ed t?_s{ i_di‘ibL"y receive a guide wre. .

: 20. The catheter of Claim 18, wherein’ the surface of said sUpport includes interruptions such that

when said porous membrane is wrapped around said support, said membréne forms a portion of the wall-of said

25  lumen.

21. The catheter of Claim 20, wherein said interruptions comprise a plurality of ribs extending radiafly
from an axial center portion of said support, said ribs also extending longitudinally along a length of said support, said
porous membrane wrapped around the outer edges of said ribs.

22, The catheter of Claim 18, further comprising a non-porous membrane wrapped around a portion of

30  said support proximal to the pertion of said support around which said porous membrane is wrapped, said non-porous
membrane forming a portion of the wall of said lumen.

23. The catheter of Claim 18, wherein a first of said luméns_ is separated from a second of said
lumens, so that a first fluid flowing within said first lumen and a second fluid flowing within said second lumen will

remain separated for as long as said first and second fluids remain within said catheter.
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27. The catheter of O aim21, wherei ﬂﬂ'ﬂﬂﬂ“&lﬂﬁ)”ﬂl”ﬂl‘orane is secured to
the outer edges of said ribs. 28. T aim 18, wherein the
aver age pd?@ﬂypﬁiiﬁ%ter of said porous mer’rt%rane i s ’l eSs t hanPCOUSW®/IA46T ons.

10 29. A netho |forrr1 f|UI throu hou i cal
region, conpri Sq hg t %"’é’l"@ écg'fnza W §'& ?ﬁda‘g""e”éf & é’r”‘e f?ttg"ggﬁsh "grfg‘f"ﬂﬂm cal
regi on, sajiiin&riylohQid Riners QMtRIsbcbrid Ad MWin@WEFMAR offdr of siaiRtehs willtehain3epBratedidias long
marrrbrane wr apped around saj.d support, wherein said support is conflgured SO

that one o s¥fd¥seand sespnd fluds s widhnsaidicaietereen sai d support and sai d porous
menbrane; and ijgt rochtn@eam&eﬁf én&.msﬂwhemnqa.a Q@n@mwrﬁ?ﬁe héfamia@m gone  of

said lunens, said flu passi ng throug sal d rane Into
anat omcal regiZn. I§f(!)9 caﬂlemf i 235 wmmumwusemprgmraomntmm raxidl guidetwire lumeri f or m

delivery ol | U%n'g n anatom cal region, conprising the steps
of : form ngapgeh%eﬁdggr‘\%étae Gwpvp'grt configuring said support so that when a

sheet is wrappéet. ar d’lhmdthstmoﬂcmmﬂpwmemw@omus membrane Is seviredto the Ghitenedges bisaitwts.

bet ween sai d support d wrapping a parous ne a round
sai d support s thatTh%Wg' *ﬂmg’el"&#&?ﬁ@“&f’é"@@f‘wﬁ'&“ B@?’Wé"ﬂsmg’ 'B*rs]‘iibﬁ

and sai d ro23micere. 31. The nethod of C aim 30, further conprising the step
of configuring sai or.o hat a fluid flow ng wthin any of
sai d qumans Wi I%ij s@“%'ﬂ*j‘gﬂgﬁ;’@ ﬂ%ﬂf"tﬁ'ﬂi%‘t"ﬂ'rﬂh%ﬁ“aﬂawﬂwﬂrea'becw'saﬂ enwsefntially
uniformrate 25 thrﬁuﬂig@uémeiehm maﬁmamgﬁ@ séﬂfcatﬁﬁér@onﬁﬁk‘inb h,péibn@ied aa,soﬂ and
menbrane. 32. The nmethod of Caim30, wherein said configuring s

i ncl udes provi o PAGUSIMRTRITNE WisPet peindfaid [S¥PROrt, Whereingpid fuport isonfigusedcso mma premogeyc h
t hat when said d support, said
AR Sort R TR Gt éfp&ﬁqaﬁdggg Bor i arﬁégiﬂrﬁnesa%

menbrane forns a portion o mens. 33. The nethod of

G aim 32, further cdmpdupingiarfiid intechesproimal efd ot iefast gnerof s3 lunavis.chaid fitidpassinp throoghs ¢ 0
conpri i13€ a 30 BJJHJrrﬁllaﬁetiMnsQ?cd“oﬁn?lﬁﬁi&]end' ng radially froman axial center
porti on of said support, sal qd M oS so ext endi ng longitudinally along a

| engt h of sai d 38uppdrniethodseimanufactorings cathetabfiocthecuniforn detiveryroé fiyidctbroghodLindndtdiizalout er

edges of sai dcri l?ss.m3€}. ’he met hod of Claim 33, further conprising the step
of form néegg'ﬁ wpip 5 P& wire lumen within said axial center portion,

said axial guide w ﬁ&mmgtwelﬁngadammd to slidably receive a guide wire. -21
11111111112121212211 1 ,2112112111 * C L M S WO 01/.05210 PCT/ US00/ 19746 35.
The nethod of O ai m°¥80urines3id ypRprt 3o 3hakwhea p Sfiget jsiyyanned sgung saidsunport gng g motgilgpeRsor ous

menbr gpe to Salaﬁfnnﬁddhaﬁeeﬁ!ﬁﬂ@fpp@:famﬁsaaughegtlahﬁ 36. The nethod of C ai m 30,
further conprising the step of w appi a non-porous nenbrane around a

portion of said suppEAPRINg3PHLs FFH'P"’“['%?"’L“WE“'?)%‘PR“!‘ & hah pne gemose lumeps aee formegbetwers
whi ch sai d por Qupsufierithe Seitreinbtankt apped, said

31, The method of Claim 30, further comprising the step of configuring said porous membrane so that
a fluid flowing within any of said lumens will pass through a portion of said membrane at a substantially uniform rate
25  throughout the surface area of said portion of said membrane.
32. The methed of Claim 30, wherein said configuring step includes providing interruptions within the
surface of said support such that when said porous membrane is wrapped around said support, said membrane forms
a portion of the walls of said lumens.
33 The method of Claim 32, further comprising the step of configuring said interruptions to comprise a
30  plurality of ribs extending radially from an axial center portion of said support, said ribs also extending longitudinally
along a length of said support, said porous membrane being wrapped around the outer edges of said ribs.
34, The method of Claim 33, further comprising the step of farming an axial guide wire lumen within

said axial center portion, said axial guide wire lumen adapted to slidably receive a guide wire.
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5 non-porous nenbrane form L U he walls of said |umens. 37.
The method of C ai m 30, fur he step of configuring said
support So®1p2Meus merrbrane to be subst antially flexibl el’CTMGOIIWnet hod |
of C ai m 30, furth e of confi guti sai d yens to be
L utdry " sepafir et MR G e der ongbnbthe S5 o e 5k s et 7 s,
del i ver youfaf edfes b séid filsf oughout an anat om cal region, conprising: an

el ongated tube including a plurality of exit. holes along a | ength thereof;

and a t ubul ar38or olhg masesF Claim 30, Bthas Fmprising,1he Stencof,Wiagping & nafpqreys membiane arquisii

sai d tub

wher ei - Sl A GploR Wi i hufh o s ST il whAaF IR Wfed A

t hr ough wapasbus membrane fprining peersion of the wallglef seil imend| | s of said tubul ar nenbrane at
a substanti al un t & r i d
menbr ane. 41. é%’he tﬁgt e@‘éa ?’ﬁ @,g?fﬂnﬁgﬁ&p w&ereegtg& Jganﬁ'gﬁymre?aﬁdeﬁugﬁgg'ﬁﬁugﬁfed
that a fhembdneftbhn\mhs@nmllytflaxlhie said lunen will pass through the walls of sal d

Sai d oxi { ol @b ai 1 et o T 2, e s e e OB B i 7

39, V\herﬁbdihtﬁ&brdoﬁeldhﬂmtl ghtly surrounds said tubul ar nmenbrane. 43. The
cat het er of CI aim ?9 V\/ner &g 'B{'E' nd hsa I d tubul ar _nmenbr.ane are
subst@nti al | y3%1 ex B‘F'@te”‘" 'ﬁ”ﬁ'é efvery pif{uid throyghout an angtpmies! region, COATINGE o o exi t
hol es are provi dedariehﬁ@téﬂfﬂﬁﬂiﬁclumg@ plifaltEof GiithbIEARAY @Mdngth thovedt; ahd/be. 45. The
catheter of Caim 39, wherein the average di amet er of said tubul ar
menbrane is | ess thiiularaeoys membrangiconcenjrically '““&‘"H‘E’t PR huRs¢ sal?rﬂ"?c?f“fﬂ“?“bra"e
delivering flwh,qn Lii@ddghout an anatoni cal region, conprising the steps of:
inserting a cat het er into said anatomcal region, said catheter conprising
an el ongat ed #lube Tiesatheses jof,Gfaim 3B whergip saidtubyjar 'é%!'lb[a“‘h‘bF@féﬂ“’&ﬂ et fluidiflgwing of
sai dy4 ub g5idai [~Ta¥ate r [al1<Y2 S in .
sai dlsi ub@mugﬂ ﬂ%g@wgﬁéhrwnggzﬂle deIP ?ﬁ?arqg a aﬁ'ﬂﬁednﬁﬁ{ah%"y?)ﬁ%t rodu|¥:g‘|nJrl1|{g.| a
fluid unﬂiecntupmbsureeoflsmduembh@ proxi mal end of said lunmen, said fluid
passing throu I
region. 47: Agprret ho&qa‘ﬁ %ﬁﬂ?’gé?% frﬁﬁkﬂd I@ﬁz;eﬂ]se{ag‘rgﬁ ogpqﬁaﬁg%ﬂ%ﬁ%ﬁ{rﬂ%@g}s?@er
of f1 ui diumdnmilpassdshitughethe walisiofcail tubular mmbghamnd exis saifthtie by fhawing itheought sustantishly. allobr m ng
an el ongat.ed tub 1111111 VIl 11111111111 WO 01/05210 CL MS
* PCT/ USW!LH'? ?“"h%am'éﬁqé&éa% plurality of exit holes along a |l ength of )
sai d2@ ube; f o4 ngTte cath‘m& efiClajmA9owhereineaitiube fightly sumainds said tubular membrane.

43, The catheter of Claim 39, wherein said tube and said tubular membrane are substantially flexible.
44, The catheter of Claim 39, wherein said exit holes are provided througheut the circumference of
said tube. _
45. The catheter of Claim 39, wherein the average pore diameter of said tubular membrane is less than
25  0.23 microns. |
48. A method of uniformly dalivering fluid throughout an anatomical region, comprising the steps of:

inserting a catheter into said anatomical region, said ‘catheter comprising an elongated tube
including a plurality of exit holes along a length of said tube, and a tubular porous membrane concentrically
enclosed within said tube, said tube and membrane defining a lumen; and
30 introducing a fluid under pressure into the proximal end of said lumen, said fluid passing threugh
said membrane and said exit hales into said anatomical region.
47. A method of manufacturing a catheter for the uniform delivery of fluid throughout an anatomical .
region, comprising the steps of:

forming an elongated tube;
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concentrically enclosing said l HHI"H ml; lmenbrane within said tube,
said tube and nenbrane defi ni The net hod of C aim 47,
further cONPO/8I248 the step of configurfnd sdid tubul ar nertT/HSE9DI6 hat a

fl'uid flowing throu ai d h the walls of said
t ubul ar rrenb?ane at g”é"'@ "gﬁtypﬁf'%"stﬂ?ﬁq‘%’r“ﬂf' é?'g‘g be; hy oughout the entire

surface area of sai clowingtibuiaEporofhembFdag; aet hod of C aim 47, further
conprising the step of cog&i uring said lumen so that a fluid flow ng
within said | umen wifefeeps e’%“ﬁ"@ farepotus membrare withi spiditybey seid tube Aadmemrage and
exit said tube m,nﬁhmmnng through 10 substantially all of said exit holes
at a substantially equal rate. 50. The nethod of C aim47, further

conpri Si ng t he 4t ep V¢ methos ofi Claimy 47 Jerther £preprisingishe stem ef cendigutingisuitububar memingwetso thate SO

h d f. Cl 47,
urtner cofB PRSP P anAh Y b R

to be subﬂhrwullolltallf-'leytlfﬂuéacpmﬂe’fsafdﬁler&bme The rret hod of Claim 47, wherein said

exit holes are ,provig r The
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havi ndb S'I%g[?'g#fyta ‘987'&5')(?!“ ﬁ&i‘"@ga"g MW 9% ength of said catheter, said exit
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from a mafM@phrag topegbstantialiyfigkble. r eact i ve to anat omical systems. 25 55. The

devicgsof C ai g 54, 1ihehed Poisialf WE%J."' STE%h es % gro\gﬁé@tgn@ﬁnqt geh b Eeﬁt%tnhstag he

circunference of said catheter. evi ¢
smal | est Wbe.said exit holes has a di aneter of at |east 0.0002 inches and

the | argest of .said L ter of at nost 0.01 inches., 57
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length of sai db‘gat he?eme o 5 °5’£<‘1*'t“”mh @&%Pﬂi{ﬁ'&m3P1$“V"1'°H&9@5§*f"mgmpMopszsﬂ al ong
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anat oni CafhanSueénfallsst: of 3k lexit heles, élﬁbﬁiﬁﬂﬂﬂeﬁhﬂ-%@r%ﬂeﬂs&l%ﬂﬂ-%%&er\@@ fibly/ t%%ﬂro CL
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reactive to anatomical systems,

25 55, The device of Claim 54, wherein said exit holes are provided throughout the circumference of said
catheter,
56. The device of Claim 54, wherein the smallest of said exit holes has a diameter of at least 0,0002
inches and the largest of said exit holes has a diameter of at most 0,01 inches.
57. A method of uniformly delivering fluid throughout an anatomical region, comprising the steps of:
30 inserting an elongated catheter into said anatomical region, said catheter having a plorality of exit
holes along a length of said catheter, said exit holes gradually increasing in size along said length of said
catheter, wherein the largest of said exit holes is nearer to the distal end of said catheter than the smallest

of said exit holes, said catheter being formed from a material that is non-reactive to anatomical systems; and
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25  defining a guide wire lumen for use with a guide wire.

63. A method of delivering a fluid to an anatomical region, comprising the steps of:
introducing a fluid into an open proximal end of a tube;
allowing said fluid to flow into a tubular coil spring within an anatomical region and having a
proximal end attached to a distal end of said tube so that said tube and spring each form a portion of a
30 fumen, said spring having a stop closing a distal end of said spring, said spring having adjacent coils in
contact with one another so that said fiuid within said spring and below a threshold dispensation pressure is
prevented from exiting said lumen by flowing radially between said coils, said spring having the property of
stretching when the fluid pressure is greater than or equal to said threshold dispensation pressure and

permitting the fluid to be dispensed from said lumen by flowing radially between said coils; and
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flowing radially between said coils. 64, A nmethod of manufacturing a
catheter for the delliinoisg yhedfuid fifsidd of saith spiom)tscrupresswe pigater than erodgual togdaid rthreshdd

conprising the providing a tube; attaching a proxinmal end of a
tubul ar coil Spd?sf)eﬁ%ﬁ:{nyegsutg{ stal and of said tube so that said tube and
sai d spring each defwherin saidloid exitosaid inimenchy thosuin radiblly besweemsaid s@lls.d spri ng havi ng

Cpr g and bel o ChPAEA tPeBEE AR 7 e Buly'E il it e e

exi ting sadsbribingttepyoff | owi ng radi ally between said coils, said spring
having the property of stretching when the fluid pressure is greater than
or equal to said t rRERYiFp adubgy; spensation pressure and permtting the fluid

to be dispensed fr osahig SurdxitRR dP¥ ubdidd Wil §fing @ 8 ik it P RIMES S BASHH BHRIahdS
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radial |y between sa{"?t&clh' sf"g,mtggé'lsﬁleg'{Jq?Fde'ﬂ%vi ng the property of stretching

when the fl uid gar estabetirfor B GiNed of flukd Eoughbut SChbAdmickiegiof dnfirisingr eshol d

di sperisat I on pressure, a{]d Eeg'%n tting.the fluid to be dispensed fromsaid
lunen By f1ow ng r Adistallycipse tibs,a leppthcal s tyhg defining2p mfusing sartion ot saif tpbesiil iriupien) es
66. The cat het Qkerifhading 3 pilRuief extthidis Rl BideSad ok sePfulenddd | S configured so that the
fluid between the coils is 25 dispensed substantially uniformy throughout

the | ength and ci r carfwbuarapilsaringcongantiirallyepclosed withinssaid irfusiprseatipp sa thet a Inwaen is defined,

fl.ows through S LAdbk SHa S sfdak. Of said exit holes. 67. The catheter of
Cl ai m 66, V\herzhllﬁﬁ saic? ex%t ’E"g*]’es are substantially equal in size so that

the fluid flaws thrsgdgtingduming adiscint cofisdh erptact wiit ong astherzsn tiatlfufdywitbi seid lumenard.  68.
al'ong 22, Subst amtef A pBERF kel e (3 o St o Rt il beGA T
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a1 145100 904y it B b e S 95t O IR o o
i nfusi on radially between said coils and through said exit holes.
B6. The catheter of Claim 65, wherein said spring is configured so that the flvid between the coils is
25  dispensed substantially uniformly throughout the length and circumference of a portion of said spring and thereafter
flows through substantially all of said exit holes,
B7. The catheter of Claim 66, wharein said exit holes are substantially equal in size so that the fluid
flows through said exit holes at a substantially equal rate.
68. The catheter of Claim 65, wherein said spring and said tube are in contact along a substantial
30 length of said spring.
69. A method of delivering a fluid throughout an anatomical region, comprising the steps of:
inserting an infusion section of a tube into an anatomical region;
introducing a fluid into a proximal end of said tube, a length of said tube defining said infusion

section, said infusion sectfen having a plurality of exit holes in side walls of said tube and concentrically
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20 equal to said threshold dispensation pressure and permitting the fluid to be dispensed from said lumen by .
flowing radially between said coils and through said exit holes.
71. A catheter for the delivery of fluid throughout an anatomical region, comprising a tube having a
plurality of exit holes in a side wall of said tube, said tube being distally closed, said exit holes being sized so that all
of said exit holes form a flow-restricting orifice.
25 72. The catheter of Claim 71, wherein said exit holes are equally sized so that fluid dispensed from

said tube flows at a substantially equal rate through all of said exit holes.
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