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ion This invention relates to nethods for
i ntroduction of nedication to specific points in the body. Mre

particul arly, the present invaepaRATU¢ ednal @& THODaroRNProved | 10 appar at qs
and net hod for

sel ectively delivering nedication to _a specifically_targetled
wal | section o?E]aE%T{)VF&'Y\/é&@VFRBEﬁy‘Q%%ﬁﬁV,ONOrTOt fie" PR eSECTAS OI%Aal | ow |
nore accurate medi cati oo capect| i BLedD NEsEL,2orSrREt eLTKE t he Art 15_There
are a wide variety of known nethods for |

i ntroduci ng nedi cati Ofypi i
body, such as ingestion, i hypoderm c injection, transdermnal apﬂﬂml@mmﬂ@ "mm
i nhal ati on, and intravenous BACEGROGND GOVIBIFeINVENTION t hese nmetho
in systemc drug intrpduc io‘%"th—ghilﬁvgﬁt?&g’r opriate 20 for many condi®®®hs,
but not in others” ' In cértaln Circunstances, it is desired to introduce a
drug only at a spBkis$iinwintdosf rghadpes nemtmatinadsn folethedjntredusnfdioncases,

system c drugei QLAOAMELON J 3Ll $1ENpSUDSS Al itdle BYAL . MBdbeation in order
to ensure that a sufficient dosage 25 is available at the site of the :

ai | ment. Thi BeFEigriariy (e wmiReentsipyeRs o sdREESs ERed? cHR Y S%Nnd ey

al Sﬁ exaper bappashtes edf®aiexrholio raddsessc SR idellheseipg obd & t \v@nous A
catheters and sim | ar. devices have, been ed t.a introdu di cati.on 30 at
a specific sgf’eaws?%lcﬁpﬁcabllcl o&_a\ﬁgggg,W%Jgglyseccatvliotny?fo? %E%é?i‘f(ees?sellhe w
cat heter is bhdgadavithr cughhehé iznat enyas ot@ gidiomt mpearacouorteat the site
of a specifig.aikLgent Rl -t e gedigation is rel eased fromthe

cat heter. Thlﬁg mslgﬁodrjk (mwever, Sresents several drawbacks. In a 35 flow ng
bl ood vessel, the2ned?edits &f itheqhrékly drawn -1 WD 00/ 48645

PCT/ US00/503970 downsts e 4 aldeh@aknbepdes 1apphi e@theasstée. Thus, while
medi cation wil| baPavai | abl.e at, the ges reqaaf' te, agdi tional nedication |
will flow systerP#iae’;d gt iRg theCshHie %5&% 38 tR9tHe Buse of

system ¢ nedhgabdenmic injection, transdermal application, inhalation,

1

and intravenous injection. However, all of these methods

result in systemic drug introduction. This is appropriate
20 for many conditions, but not in others. 1In certain
circumstances, it is desired to introduce a drug only at a

specific site of an ailment within the body. In such |

cases, systemic
over medication
25 is available at
the unnecessary
exacerbate side

To address

drug introduction results
in order to ensure that a
the site of the ailment.
use of excess medication,
effects.

some of these problems,

in substantial
sufficient dosage
This results in

and may also

venous catheters i

and similar devices have been used to introduce medication ‘
30 at a specific site within a blood vessel, body cavity,
the like.

a point near to or at the site of a specific ailment,

or

The catheter is threaded through the anatomy to

whereupon the medication is released from the catheter. !

This method, however, presents several drawbacks.

35 flowing blood vessel,
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the medication is quickly drawn
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5 nmentioned above. In other applications, a balloon catheter or .other.
device may be used to stop blood flowin the vessel to prevent the *

medi cation fro I.Ng swept system w de. However, because w can
only be sto %@’@%ﬁ brief periods of tine vmthout causi ng ngﬁngg)éJ3%ﬂ
surrounding 10 tissues, this nmethod is not satisfactory for nost

applicati onSdoJmsta::BiﬁrBSf&omhese pii ol s apge ¥ e esohayet deerrhtiey elbpeel whi ch
attenpt to place cat.i et e Jd there for an
ext ended Ienm? lcﬁ’@];jolnrrgltlvl\ngt Houféi%&h%t %qufilh% dgggﬂ&gl oocfflow In sone of
t hese devi Cesddatld-mﬁj deliiget yomppaklatiiovi §yhéem videl aueseinthng Bheessel

by means of Danbsy,00wiRIREr 2RT Oh ' tisd CE‘a%eV"f&'fCngI‘fézﬁﬂg diand o grab the vessel
wal | . These devi ces are undesirabl e because of the trauma that thegﬁcause

to body i ssHeRtINeshGOREE - appP ot ofRAPLL6RLAPES detiR AR SRERALFR FI G
1. This devige sidd zRSiaet RED, bé Nidat akl etepi blcbél@eflcﬁ\ﬁll@lt efegeneral 'y at

2, having i e webbin S d be-ween sever al f the coils 6 at
or near ?heng?i? bteanéjr§v8flttgﬁlée ‘?f? Phe THPE¢ ?lrb%rstwe@r Sgsg? "t he tube 2

is held 25 agadast Hdmeavelrdebeoéusséléolbio@bcflwesseh Al bhybeprsesppedzEoy t he
coi |l tube, I v Lati e space
14 bet ween tﬁldlgf l%%% g%dﬁ ge) ‘%(/Jégsﬁs%et Jc%u??&% gﬁlﬁ g?ev%kgggﬁ{}g%%ﬁs be
hel d in 1@ont5%:¥swﬁ’trh Pessed Walnoh¥ getdaffagtendetPpadsdd of time, while
30 bl ood fl oygpessentdml.ly uninterrupted through the central lunen 16 of
the coil. However, the devi gﬁ of Flcg 1 aI Er esents si%ever FniaWb cks.
First, it does not® idHiress FRESS P lfﬂ?‘sf’r Fhv f2° bP by 90w very
well - i.e.,whicheditsmpAddbt pbaad |ysditdeeicenttad tammpsteld sty aod be | arge
35 enough he nece I I WO

001 48645 Pﬁ%@%ﬂoﬂg’%%t% 0% BErEsealed lgﬂg‘é{lt%év G @l%‘ﬁéﬂtve to

manuf actldr e. iThereriinia Wwishabheed florw.an Iat saneat f cthmftehmvof:esel actively

i ntroduci ng gy Q?éll%ﬂynggparMI Seafd1en 1af p8a body; A tay’veQEQde%’essel
or the like that allows the 5 nedication to renain in contact with

anat ony for %ﬁamsaémd@a Bér PBle PRt sSSP et Fo ¥ §Gh GUE 88dsi ng

trauma to bodyal igsuemsseequbll ng THesesstdeppage afe bl ifdabWwe or resul ting

i n needl essl\ﬁ%%ﬁa% ngd%th' ntcgrouﬂgt%hark Qafh rredl {Sg% hQO I?%A)e%sgggs AND SUMVARY

OF THE | NVE heréfore an obe e invéntion to
provi de 28n abreaurelt iaPragpana tspuier rmtth@deigﬁS sk$ e%hdwrellyl déBki véering

medi cation tonfs tagele hL,eeatLen th}?inbOQYIflétgﬁl/été’onm%% vegasteqor the
| i ke that does not_result in signifi cant quantities of the medication being

swept downst FeRER AN Akt ?odﬁé‘éﬁn‘ﬂ n%@%%aséang%%%%wdéporsﬁdu s anot her
obj ect of thbpe-wdnterddveralloopr tlvé desiars appar atuﬁe@fldctf@tch@daﬁoénﬁed} ectively

del i vering nedi atl n.20 to t | ocat.i on_ of cavi t o]
vessel , or t%g Ch etvﬁat ‘do& gen% Sq'ﬁl ﬁorﬁéoﬂ om?%?tkb? 004 o \é %%UP%IL&A thin

t he anat2ny a@ams:ierthteo sgidee thetimedilcatd grstehel @ dosbep@tswnrbednglt is
anot her obj egfe ofo {1hithieNVapk| Q”méc‘Pld%ftQWndgu?ﬁl§5t@$@alrzatdé§1@f@9s”E‘t hod for

sel ectively delivering nmedi cation to a target |ocation of a bod cavity,

bl ood vessel Medtcatien itke thRatPafe ovs bteF'iée’eﬁEdF}é%ttWQﬁPltW ¢i P8dl &Re t hrough
tﬂe devi cle/ 3@e§1§e1ﬁ mamlo;vode am:@r@é@r&be ﬁ@@cegﬁga%]é ot 10f 1ﬁ1h%oHBQb€at: on gt

t he vessel /deyjce .interface e abov ot hey sarerealze in
an appar at us %%}h'ptrq 5i ﬁ&sﬁ(iCHﬁgf g%reoanh Egl??f&’e?godff EféF‘ﬁ‘éaBI“‘

expandalBPe flohmd aﬁltoa{shedsEotILahblxdnstJaIteemdpbédatlmheiugrertyledeentea}such as a
catheter or gaffietie) QGUiHEWLEE: . TheARldy by e dg¥d £6 15 90,1 ALLpduici ng the

conpr essed
presents several drawbacks. First, it does not isolate the

space 14 from the blood flow lumen 16 very well — i.e., it
leaks. Additionally, the central lumen 16 may not be large

35 enough to accommodate the necessary blood flow. Finally,
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35 cylinder into the patient's anatony, whereby the conpressed -3 W
001 48645 PCT/'US00/ 03970 foam cylinder nmay be advanced to a poi nt adj acenti
to a target“J qﬁ)g& on where nedication is needed. The corrpE
cylinder is provi 3ed with nmeans for expanding it within the bo y caV|ty, '
bl ood vessel, or the like, so as to 5 contact the walls of the body caV|ty,
bl ood vesselt,heonetvhueel Lkecovmphaattsdoahsh depsus fec & s oanhdecaunedi canent nay
be placed in Con%ﬁg&ewﬁhﬁﬁw&e @bt gﬁ' Méﬁ@tﬁ: HheRY o £ Whi | €
allow ng the patient’'s FI'Uids to freel | ow t hrough the central
hol | ow or | Efeecsivehs &pFr mgrﬁ@dieaémnhr&o iss WirldyiS@E8I W t B reans f'or

perfusing i tpouyt '&a@lﬁ?ﬁ'ﬁwtves%éqh o@StR8 1nfdisiint tuhewwhtgd extends
al ong thg delive )é devi ce, and term nates at%rejl ‘ES*}FSI stal end within the foam

mat eri al 3 8Bi EQrkFia Hay T EOPREFbdlit FEE™Yr 6RF n&t end of the
i nfusion tulm;tandeHSpgayodi)eof d iers ed fréqudé\@ disttedutendusanpet fase i Nt o
t he foam materl aI The appar at us, rqaﬁEg roeV|Odfeq)lv5Ath ‘§ecolnd | umen
for W|thdravv| ng o CII’CU atin qL{lh Efgf omor tﬁrou ﬂ the foam
Thi s great| yasediidas spi M%@Jeeqa‘ styisds efn| undelsntrequﬁétdomr Qﬁnthe medi canent
delivery volul atidf.the sane rate as it is infused into it. The apparatus
is also_provided with neans for preventing the nedicanent fromentering the
pati ent 1¢ bl oodstream In one enbodi nent, the foam cylinder is conpresse
by means of a sheath disposed nver salnky @ndrHhanvearsofor ZS expanding .

the cylinder within,th at 1 ent's anato rlses one.of various nmeans i
for opening and pul r'Lanhg‘ﬁ 2" Yhedth @ g’flﬁcgy fh@e A ﬁB(angf%ng‘ho
al t er nat i ve pprvadienent attémensti ineappairs teol anbdienatthNatf@rr oeletheveXyt uid so

that 11 Dreas 9eulny %Qa{‘cééh%zp%' ENtarbler a0a@ldoWNg BBqbhe

hydrophillic foam cg der to expan sti anot her e i ment, the
nmedi cambht iSRVitel okdeddi iedsethe Ofroéﬁﬁnéié?l‘éwatar@qsemééséas%%nlrt he

protective shieatilticsnteqoyeeh {1mdrhentonsicydt debeitliesaepnd ot her
objects are al so reallze(g jn a tgaod 35 for se! ectively delivering

med- ~cat i on P8TE EEFGet M oA BHCE 100D BRT %@FFE‘J%%?OSQ?O of a quy
cavity, blood vegselis e)notﬂnerldﬂg@ottomr tBlLs]gm\Irmtstoelpxoobromae nmmg an

apparatus far I r d icane S intr cing the
appar at us | PR Al Ba R TR P M R ik B T "F o an
5 anat oR? caltd gcaeirgati hOm@dDIDfOfn'@dibeélvremVIfémeqﬁi’g veReetyl ¢;ndare wit hin
the patient mma%hhe 8985 8«%«:@1%;%'& Sf@&w of r@l&ﬂﬂ)ﬁrc@\lhﬁ?d wbhipnd vessel ,

or the like with the outside of said oamg%lner whi,l e all owi ng the
patient's bddid FPALAMsIE C¥I¥elty PREF LRF JBEH GHe TerttPEl CRPF ow of sai d
absorbed.

1
It is another object of this invention to provide an !

25 apparatus and method for selectively delivering medication
tc a target leoccation of a body cavity, blood vessel, or the
like that allows the medication to circulate through the
device so as to provide a constant concentration of the
medication at the vessel/device interface. !
30 The above and other objects are realized in an
apparatus comprising a compressed hollow cylinder of
permeable, expandable foam, attached to the distal end of a
delivery device such as a catheter or catheter guidewire.
The delivery device is for introducing the compressed

35 cylinder into the patient’s anatomy, whereby the compressed
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10 cylinder, delivering a nedicanment to the target |ocation by perfusing
the nmedi canent =nto the foamnmaterial, and allow ng the nedi canent

i mpr egnat ed f8\9@g8tg§'1 remain in contact with the walls of thpec,lztgstob)&érm s body

cavity, bl 00 or the like for sufficient time to be ed 15
t hereby, and then renoving the apparatus fromthe patient's anatony

fol I owi ng useoathegeiadsk Qcta@e'beoaheﬁhéeé-r& ad %@iheabageaeﬂm #o ret hod for
manuf act ur i ng salg g&g rat us ects and f ﬁatu es of the pEesent
i nvention 20 & PF %%]a%ﬁPeFS t“ﬁ %%a ?ltljesdnleﬁdte e arts FHREEFSSR% he
fol | owi ng degoemptybimddmkien provdédatdi wath awe amst lfotchexaen@mwruy] ng draw ngs.

BR E- DESCRI RT| 6, O, JHE LRARMANGS 250H Grod Shots gdr | phc ardo mRdigat f on

delivery device conprisin mer  col ntrneable
webbi ng st r ecehédchethR e aéefihechbpdy. CEFVTJGY 2R1spdwEe &S ededidatt

delivery devigReafcof dithg Ju@stihe BLesgRd dventt anmvhi 6fnést dispesed upon
the end of 30_a guide wre and bei ng directed to a target, location. FIG 2B

shows the medtesEfon® dehA&ty adEhi ERe ora it o Ahst p?heet‘%r@eacnalt&‘f‘gtl on in
t he process ehlttaeasheatrhg Siier puRdEng” & twodﬂ@mfct)almededs bzeeemgz dnewed by

B AN R T AL
PCT/ US0010 39701 Ender 25 dhoww dadewdsh mewts (jﬁvrotoetrﬁESpnesehtWthtvent| on in

pl ace at themteateetetecaédc@h,aswahhlt?esm@rwb\él Laden éyttﬂdem%@%ed_ and
contacting the vessel walls. FIG 3 shows a nedication deljver evi ce

accor di ng t o tBet ARl hresemevitentnont SHRinates RE £5anttgFah

conpressed byiahsheghd ﬂttunclmaltermaenedh@yeﬂyemletamantrm@qud fl | anent .
FIG 4 shows.a megl catio iver devj ce @&%Fgénga%o t he present
S

i nventi on whaP&F ATPRE fJ&t i Ry ?‘“i“% 19 B4 KAE €Rdat h whi ch
i s openetd bympyl be nge bemsecbrfdtoothardvetal tendFitG pbrShoasitarediecat i on

del i very devieaenageardin0, | arhaeBrpsant - ankbon.uhetsidd ha doam

cylinder is conpresse a heli eat I's opened by 15
pul | i ng one E8FEME ol UMM rﬁfPlt Wét§ﬁéat’hng F?GCJGTCslhé%na h%%ll%%%lic@ﬁ‘eﬂél i very

devi ce acgo[)dwg [32) ‘Lt_lﬂﬁatiljgﬁ&:&@t foaMent t1o1s vztﬁeraeug EB_@uth]@@fﬁﬁlnwlla@ge%fl S
CcO resse a eat n, under vacuum pressureg, an | | S e
ot he R L o B T LR W B gn ey e Rt e PGS, R
sheath. 7 G tRA shossratared dat ienidfhsadrintdevitce dtceoxpbaipttus tike present
I nvention V"“%‘i@h Jﬂ\? ; 4 QAN G tnggﬁé férfﬁ{m%tqlhﬁatﬁﬁmé c}%n%"‘%% ng
e S eat (0]

foam and th I's opened nmeans ushi ew re and foam
forward 25 t 6 panteUrehe h@teﬁétoﬁ bh‘eo%ﬂh‘efeﬁahl FI G 7B shows a nedi cation

delivery device simidas én%otdllﬁkngel)tl@é e@bann dhGnadh s whesg e dhe sonpr essed
swelling foamc Ilnger i.s not surrounde rotectlve sheath FI G
e

shows a nedi B&RIBN° et iSAGAaeN FRBS &L » 30T hERD IRt TPAvent | on
wher ei n 2%e shpatfing oy ngd ialleca whtletn alhaMpiathedt S8 ohvetsonyhen exposed to

bodi I'y f|Uid§oﬁHPDs@§ 5Héy§% various means for opening and pulling the
sheath off of the foam cylinder., In an alternative
embodiment, the sheath is soluble in water or other flunid
so that it breaks down within the patient, thereby allowing
30 the hydrophillic foam cylinder to expand. In still another
embodiment, the medicament is preloaded into the foam
material and released when the protective sheath is removed
from the foam cylinder.
These and other objects are also realized in a method

35 for selectively delivering medication to a target location
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FIG 9A shows a cross-sectional view of a foam cylinder having a nol ded-on
skin to”isolate the drug 35 delivery area fromcontact with the patient's
bl ood fl ow. yy; 001 48645 PCT/ US00/ 03970 FI G 9B shows -sectiona
: 48 . . . i
view of a fggﬁpéfﬁghder having a skin that is forned by_cgg?ﬁﬁg@@ﬁ@ i nsi de
and end surfaces of the cylinder wwth a gel material which seals the
surface of td®e & damiynekeiitgl . bbodd Geds@A, showsha Tilos=@eatisangl théew of a

foam cyli ndef. U et Lacdondad 10 AHRERILA ey HOIIRL SiY Lt h non-inver | ed

end seals. FIG  10B g&oms a tross-sectional view oam cyl i nder which
i s bonded t diedisEmenit épydeeererdkilntwothciogi iverarmh mrtdisséaks. tie G 11

shows an end. @Myl ratheapueydindei aeeehdi fle tOA 18 RILIENEAI NVeNti on
havi ng a_convol uted end ronpte better adaption of the foamto varying

to p . .
vessel dP ametOMICag| E0C351h oty Death@ifc BEFbRARN T v aXPaRiRge the cor di ng |
15d_to||the preganid deirnw&:ﬁhﬁ.ﬁnt]li]@.\@i)a‘lgi.eﬁig: endasead aﬁmmf ctfhﬁaw]rcahmgabfty of
radial |y orient etals.to pronpte better adaptjpn of, oam to.varying
vessel dianeq3?2¥) I5PViEX’sﬁ%ﬂ%yémﬁﬁﬁﬁéaPFoﬁhgeifﬁ%ﬁVj%bgpgeon%ﬁb?%ing to
the present dfhearid draimnciléndonpréssedadiaveng | e mptd @’ kebogdaly coi |
within the qg.ik%'tb“@?@e9§ ffﬁ% 1 %gﬁs%ﬁelcéﬁ%%gfﬂﬂdﬂ%@%’beg§3d13B shows

a medication delivery devite according to the present invention inits
expanded? st g iserei Aot hEeREIY chImegdicRMRRS B paitRl deh 19 thLO¢REECOR nper
support to the 2 ihgafheyhtddeimerd Gntb4t8B0VSaR e Gafi, ogndel i very device
according to the.preﬁgnt igvention,in its exganded state having a pair of
serpentine cOi1%EGnhEE BRIDSPETHNETPrRGRAEFE ST JrovicdE 1PnhBr support to
t he foam cyldarderct 30tBDETAE LED IDESCRItREl Ol Obn THE RIRREFERREDY EMBCRY MVENT |

Refer ence wijdoqw be uRge; Lp. e, drauings, Ll o tie yar(gus el erents of

the present invention given nuneral désignations and rn which the
i nventi &h witthensdyasanfsEhen ey iy theepnbiavie fidn Ithe Patiértat to

make WO QR ABBAS Following use.

These and other objects are also realized in a method
for manufacturing said apparatus.
Other objects and features of the present invention
20 will be apparent to those skilled in the art, based on the
following description, taken in combination with the

accompanying drawings.

BRIFF DESCRIPTION OF THE DRAWINGS

25 FIG. 1 shows a prior art medication delivery device
comprising a helical tubular polymer coil with impermeable
webbing stretched between adjacent coils.

FIG. 2A shows a medication delivery device according
to the present invention which is disposed upon the end of

30 a guide wire and being directed to a target location.

FIG. 2B shows the medication delivery device of FIG.
2A at the target location in the process of the sheath
surrounding the foam cylinder being opened by inverting and
pulling back with the attached filaments, while the

35 cylinder expands to meet the vessel walls.
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PCT/ US00/ 03970 and use the invention. It is to be understood that the,
follow ng description is only exenplary of the principles of the present

i nvention, h d not be viewed as narrow ng the pendi 5
Fi gures 2A fﬂgg%ﬁ%c depi ct one enbodi nent of the appar atﬂtgr/gér@ogzoner al

sequence of steps in the nethod of the present invention. FIG 2A shows the
medi cation del i verycdext cshovilenotcedsgepecaldy ot t2A@, pdespasethwdqiarni dnhe

di stal end 24 of lgcgeg' very tdevi %e122 gych as; 8 %%%hef\%errn (c)rll:Lrgdecrat het er

gui de wire. ThePapparatus'§s BeiShg driected Through a®60drYy - bpeni ng, such
as a bl ood vdsdély 28panded drat gemthotanyonh@8vesserle waddsecati on i s needed.
It will be apparepiglnals{dlls o mLaBLLeRoh SadPivddyMdk6d b O bsszd hligod
vessel s, but can be introduced into a variety of "bodily 15 openi ngs or

cavi ti es,’ sudfica®rancrhr ivardiionnybgrepasty e cyilingdes, iportions of the
gastro-intestdon@lres¥stieny 4 hcahtomhinah 08 shesdd eIVhkYnstbe arinigyry tract,
reproductive organs,.etc. As depicted in FIG 2A the apparatus is
initially 20 ctoi'rght %71?:18%‘?%5% about the end of the guidewire 22 by a
seal ed sheath 30, F§ach4t dftadws ts meldzeat $osnaddlisrertyhaevtihe dtasmtierg ab t he
vessel, and fLui Y. C i til aft he_seal is broken.
This confi gu&g"tei %Egﬁqgwls&g%%é%owgfgg}r( ﬁ%ﬁi 7 oc%,ﬁgéﬁ%t g%l by arrows 32,
to freel }0 25 cosRtehaedapvundnife sheatbevieh nigp iopsaed bH. PThblM] st08l tip of
t he gui dewi re 24 er @hLPgs-deld very devi ce may advant ageously be provi ded
wi th a radi opaque_band 34 to aid the physician in directing the device to
the desired targefifocatFid imr?&licﬁgég?i%?ﬁ”ﬂ?é/ RETFESt FOFPTEINY &Py

devi ce 30 20 taleseresehtidasvaitiogashepsenf thaneidm 3¢lahtiaehes to the distal
end of the sheath nd a.nmedi cation infusion.tube 38, In one, enbodi nent,
2a shown i n FrePisgsed B8 §HIGLER e Gl MRE oneet IR Poat | on
28, the BY fiduddentsoB6 ewel pud hedifhdobhe hehgatdxi mal end to break the _g_

WD 00748645 PCT/ UpeR10894i0,aeal n@hii ke she@d 1130 akelt 8o distata s to .
Continued pulling on the filanments 36 causes the“sheath 30 to open fromthe

di stal end and® RYEFEREsITTERSOpuMREg DRl §97& S¥OXPAEF Shid thereof, to
rel ease a compmegseded Odoyn £ydHdad®r udQer THechun RSdedeusyl f ag€ wHidthe ssheat h
31, or the out sei gg 1sjurfaecgfjof the %Xl i nrger 412, of bohhf1 are pfeferably
treated with & BEocoRpRtTHIEd (BF (PSUETcoett g SUeREE W Ry dBhhi 11 c

mat eri al 20 t o qyldvdde beprncdticosha@stheeded to ease the i process of pulling
back the sheath. e I r.o f Lin nat he
sheath 30 is pref grggbl ;eypéu . eS{j % gﬂegigggf)?%&;?iddnéa]lq%en g%gtxﬁg%g ?rﬁrnfr devi ce
22 by means &P thé PreasehtidBetigRdweateiel §he &voPeYLiBARE heS patient's
body. It willfckaecappar gntordtadsseihgie MEans Sfanl, €W RPet BResheatdr may be
provi ded, as descriged I n detfil }‘S bet}ow. Asdshown ig El G 2B, once the
sheath 30 is PERGFely TREMTAT RASFIRE ERPaFUT G “FedPt AR sFd® fal | s 26.
Once expdndede rhecttreacthe ersf oiffhéhappheatius 20 becones nore apparent.
Cont ai ned within S i : ; k pdeg 40, rmred of a
soft, spongy, opeﬁagé' ?gﬁéalébe‘%?gl ﬁ\%ﬁh@%{:%ﬁ% %%%?e%&diﬁ%g%?gngn% ear_]((:f}loi nder 40
may be fornmedhes depbahedatie FRsdi dPnewheremrihsusomeragsed uewelbasing qui ds,
powders, or pRlaket§iihdlet SidPnRfeakkyuhasansh of Foeethanesh&an materi al

whi ch may be ti ghtb“lé cgngéessed, but will 25 expand to its original shape
and si ze when the E8mt e3We & §FEECBF PR SR FEVIEER eASRY IINT TO

Al t er nat 3&el ythet peesyght niteverdd omaywhbeeior tied Ofeaahhydr 6phnéd i €f faoam

ternat el vhet becoyht niderer el ofeaxnhydr opk _
aueous. sol Ut RO e T ean AF: AP AR TUety Y (Reoa0 Ryl fHURE A0%ky be

construct ed & &PPglose or other foamthat can be dried in a conpressed

condi tion, and w kkgregRi shdws hatoghapectiddd) ivh eliSoweht edamgain. As still
anot her alternative, the cylinder 40 mag/ be forned of a
cylinder having a molded-on 5kin to isolate the drug

35 delivery area from contact with the patient’s blood flow.
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| urethane or other foammaterial, which is then provided 35 with a coatiLg
to charige thé 'surface properties of the -9 WO 001 48645 PCT/ US00/ 03970
foam For exggmfessd Coating which makes the ordir:ary ureg 0/03970
hydrophillic so as to expand in. an aqueous solution nay be adde

Al ternatively, coatings which change the structural properties of the foa
may al so be 5 pr @icde@B shetls as erawatsiendinhathviekest teheolmam cyl i nder
stiffer. FromFlESy %ﬁveﬂe 2%@9{7&&@@ %EEM&&%; Hadiy RheSenLigevi ce |

al so becones visible. The distal end delivery device 22 is provided
with tether 2l afd éHrfec%n?l%ctth Wé/%lmﬁeéf wife eeq@k/weaé@#céhfeht he

distal end ofedite theagueyhtader 4R rHae peexto®l. end of the cylinder is

al so conpected tq,the ggllver devi ce 22 B tethers 45 as shown in FIG 2C
These tethers advantad u§P9W 13 S e SELPpanBRY Yoam Yy 13 fQ8P 40 to remain
attached to ¢ym1nH&rdehnubrysdmmukeizb awskeperat ¢ oy figmidd tskiexpahid away
fromit. Thi I a n lumen 46 for uninterrupted blood or other
fluid fIOM/Iggﬁégégqgéda?ﬁgwéé while still providing a strong connectijon
to the delivery dd@- céOBTﬁh@weoqu@ﬁsaﬁe@ﬁlanla/hn\tve@emﬁsIay faklows t he ‘
physi ci an orcﬂqrete&e&hyeﬁrléoomaouﬂoagesteiaergwgy del iR ¥ xdgvisceni f needed
after it _has ‘expanded in the vascul ature, and also facilitates renoval of
the devile dg“ﬁegfplﬁeﬂ BeFb%v: It will be apparent that, as oppositely
oriented thin terrsnsonlmegbewe arl hend etiker 844 msuh@mm:terbecebf@ngg enough
to 25 connect  the c | i nder t.he U|demnr pressurlzed

fl ow ng envi rontrr1nen1p ¢ ré‘(’)e|tnloannEhlagllf)1 t fon” %‘fﬂfeti Gfl orc1il \%motﬁ AR S de
wal | s of thexveseebdaghcenthe Yedidam $oemaryehy vesmniediiatkEecyl i nder 40

expands to pressfﬁea'@§t558ﬁsV£%&§hgﬂ%hbﬁ déﬂﬁvé%§'d6¥1det%c§9r jcation,,
whi |l e allomnng bl ood to flow through the centr unen . prOV|des

a cross !Sectiorfhss H?ﬁéeﬁ9l%?ﬁﬁﬂtfﬂ?-@ﬁﬁlﬁélaﬂeﬂn%ti%ﬁﬁlEQ§mﬁﬁeﬁflﬁ pl ace at
tEe targelt | saatd 10,y wEt baﬁh@li}@ﬁml@ﬂtﬁﬂdﬁétéy%'ﬁ/o qamruiedd b@ﬂle_le_eolnt acti ngl

t he vesse view the tethers 44 35 and 45 are clearly visible
in their ext%éﬁﬁ;i°8r|% %g?lt Y VaryeREor 48895 VSF6-03970 The foam
cylinder 40 is pﬁérerabhyshuw$h£r&hametobnadhbi¢emv(gdvum@eﬁpchadlmg an
out si de nedi t n r ace .92 r h of a body
cavity, bloo J%%% ?%EEXE ¥%§éggﬁﬁljgth%S| @géur%acéﬁgl%pﬁgg?k to the
gui dewi P& 5 peilicedd cRARuUMAED B dthaudeadas l5buner ahdire |Q?H‘PF¢G§52@ t he i

i nsi de surfqgemﬂ&yqagdg@nular end surfaces 50 are preferably coated with a
nonporous skin 52 mhlg grevents outflow of the nmedication excgﬁvétomard
the vessel wallsE5fhi &3BoRrfPYRratss SHrdordee! brer biiaHE g rESPT nt ages
of 10 the pr@senﬂamﬂeeehtonn@gn&ﬁﬂpnmgltbeeﬁﬁdm@éd|sﬂhﬁe1wmembaﬁttw&th t he
del i very si t,e n a t n revent| fro eptering the
bl ood and fI(ﬁ&#%d%dgﬁégtgggnéﬁéégﬁ%aIto gg%lon n?ﬁ1 5%) eggu9$ace 42

i medi agély %ﬁveceﬂenﬂerthe annul ar end surfaces 50 may

FIG. 14 shows a medication delivery device according

m

to the present invention in its expanded state having a
pair of serpentine coils connected by connecting rails to
provide inner support to the foam cylinder.
30
DETAILED DESCRIPTIQON OF THE PREFFRRED EMBODIMENT
Reference will now be made to the drawings in which

the various elements of the present invention will be given

numeral designations and in which the invention will be

35 discussed so as to enable one skilled in the art to make

.



15 al so be provided with this skin 52 so as to ensure a positive seal .

between the foamcylinder and the vessel wall. There are a nunber of
nmet hods of fy0563 {bgsthe skin 52, which will be described inp ?ilﬁcfa
bel ow. As deplcte in FIG 2C, nedication is preferably 20 prow to the

foam cylinder by neans of an infusion tube 38, which follows the delivery
devi ce 22 andndels#erise tiveremgediogat | oh rt&ntbleyubd’emthedftiaarh aylei nder 40.
It will be a an_.o uh | provi ded,
or the inf us?gﬁi(?ﬂ% é@és% gCltr?gl ?I ?ﬁly rg}&éﬂﬁqgr%S é%e%eﬁ p0| nts into
t he foam mat efi é]let@rﬁtﬁ@ﬁ G@Vm‘iﬁéonm fnst rﬁfwltlﬂir anCoheo‘f’leWféi fagam ma~er i al

with the nedhgggb@ﬂngﬁgggtﬁ&@@hbyclgupglr of infusion tubes may be
advant ageousl y provided to allow nmedication to be j introduced_ through one

tube and extract ef MU (HhE 038R ot hetPIHUSTE PERPAYTFRMI Tati™6n to be
circulated t hppughtmheaﬁmayﬁnré&her satjuére raf eteprplet ehantktiud efm exposur e
of the body Vi vvaII to the nedi . Alterntlvel t.he foam materi al
or the skin gﬁ eo%tmlnnavteéjrtllgfl naglﬁ%’)eo%r eSh|o ° oag d%l(f‘l %l Sredi cati on,

whi ch is nat deéwyrﬁamm@d lfen@Bed hgenertdllof ath@Obl @D@twse@teipom thhe |ike

when the foaﬁhs%ch eA’éPﬂ@'o@@“ﬁeﬁ’gék{ﬁoc@é&%%@2C\éhbﬂd§§ Ascal%%%&i bP

contact with it. Such nedications may provid in the formof powders,
pel | ets,0%r FREOPEERSTHES Mised aBB%eaPHatr%“ISI lﬁebﬁbb‘ér%ﬁeqqﬁﬂ pr e-1 oadi ng

of the nedi cahr@ﬂglavamdﬁltﬂye o@@ﬁdnéprs@éh iy @SboBolUbEss &L v, chohal ps
reduce the o eraIL i ze of e gggarat k| n mtro%uc% g{itg the
patient's anafbfy e %‘faétrlozih I(‘%’ ?nlf‘? grEFS% Y ot i
advant ageouskypppretectied fuhdm comtatiom Jtsh naxtd ldin$pedsiad use ant béood

bl oodst ream GUcLBge ! niodUet an: B LG HPULGS BYyLbeosealedhlflgheath 30.

Because of its SO attaumatic desrgn and construction, once
medi catilon dePruERgs mlbc,cﬁ@tll;f}stoﬁb@ét%s atm@aénpﬁﬁélap%?%]t PRSPeJean be

renmoved sinmpby bynpsdd | branchleopr oxé npdstard igkebhengui gsddrg 2Bet 0 renove
e the tethers 45 are strong.enough to

15 it fromth at en
W thstand t haBHBREREL Todtied togaP P Tkt | BIF WIS He C5ATbned TS SR vessel
26, the appapagasscaﬂm.t becone detached fromthe deli very devi ce and | odge

wi thin the patien rea eﬁg&%{ '1¥1GE¥G a2 oléh a%gggg;:(gg },E:g {;_aem 0 openabl e

nouth 58 nmay be t over t ewre e 22 and
drug deldQer §ighphy a@@@olzﬁ@srmlyabeubutltl%dar}chQfdéh?h@u%:@fwveﬁ%rzzam Benoved

fromthe pat ls@aiedTm@aﬂr?t:Jbod sRERVERSS ltﬂge Agvantagraihat {me ¢akheter 56
may remain 'Eﬁgl ace for subsequer t procedures if desired. tt25"fﬁAIternat|ver
a

or additi onaPigmetee TatHs &°5861n ?n%embrfd\}‘ilﬂleﬁ‘aw EARBRGr RGVdETi ce
such as spri ngthbagedepridte yela@ns s 6Orokers, bagu(snabnsh@mfetldro aaaptNHre t he

f oam devi ce d pull. it J mo be
appar ent thaggfﬁg ?r}gdAlécha i ofnl ggl Ef\ll)g‘?’y cBjappar 53? ggg%g 5‘-losofrtg)e n| tially
i ntroduc¥d i spotimee patduntt thy Aedhse ofusineh iaseatherer '1389 digttleér than a

gui dewi re 22.;hn,8ughe laietvﬁrr@abw@rccpmézgtareqtlkregy a@@l@@tﬂw er 56 could
contain a guidewire wt and the Gpparatus 20 coul d be renoved fromthe

pati ent by réﬁﬁ@?ﬁ@g?%éslcyat%PéPVé@%%d”%% aSEa&&PHéﬁP‘? anddf g fhe
gui dewi re i ntpkapkyicfaciik datectikyg the .devike\Wob 00hd 86<h: FRATAESGRL 03970 |

location during insertion. The medication delivery device
30 20 also includes at least one filament 36 attached to the
distal end of the sheath 30, and a medication infusion tube
38.
In one embodiment, as shown in FIG. 2B, once the
device 20 is guided to the target location 28, the
35 filaments 36 are pulled from the proximal end to break the
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subsequent procedures. As noted above, there are various nmeans of opening
and renovi ng'the sheath 30. FIG 3 shows a nedication delivery | device
according tg esent invention wherein the foam5 cyl 'ﬁq“ﬁf

conpressed by a sﬁgath 30a which is opened by neans of a "ri psgdéfw'/o
filament 64. This sheath 30a is provided with a longitudinally oriented
weakened ar ese&l6.ofThde" shpatbrdd 44 Iia:rsenitiSGé,lienca\ttamdfrsnmmdepuhemnghe

pr oxi mal engor&)ftr{ %Jl% ¥' hé‘dé‘é s@s a; gaeéeg gy dew r e 1Q a2 pgar the
pr oxi mal of the cy er I spose et ween t'he outer surface OF
the foam cyld¥ferl @@daﬁadt heveﬁthears letrfléceuQiadotowaned dHeatro30@ain the |

weakened reghoh.thER O i EOCQEQeagé|@-@ﬂ¥pr@4553€ﬁoﬁ§-3§3ﬁﬁ.ﬂdyﬂ%@h thgeend |
seal of the sheath at fhe distal end, and doubl es ba al ong the 15

del i ver y° devi®&t 4% SULagRoRE nke eHteathhéle gruthe %EFJgjreassblréﬁﬂepaFl it.
Initial pullting gnitkder” Akp corsticauses ptrIQEeeﬂ)dl;%eta&eatubdomah aand

conti nued pL61[I)l i ng. q;t % theugheaichuselc%ngt the we keneda r@%[ Agdl tional
filaments 36 are advan ageousfy provi e& o a}lf 7T ne “Be inverted
20 and pul | etk femlar dendroiéde ylibndera taod eatneédedhetqoaetalsentchen a manner.
simlar to thalcdescs %‘é@l@ﬁ&vﬁa%ﬂh&lé %%'attHd' nghly ;9_;11% gd yeakened :

region 66 of the sheat formed i n many erent wa The |

weakened?r e @ &Rieh %fééﬁpﬂ’%b‘“&el{ i4% &fref ﬁPPaH‘ep@(h 5 P&@rfﬁéﬁgf-i/o
parti al deptﬂmm& Ctroaﬁ:h@n§ro§1ﬁé11 nared oafeehleoaelwe@ﬁyd@iher 2nephod whl ch
will allowthe' g%t%%r ﬁllarrent 4 to cu sheath Ofa%G 4 shows
an al t er nat i V&®%h Conf it GUFALT ore ofantdhgn%lr1L L PIRE iF5™WhBFei n t he
f oam cyl i ndevatiGents sl b8@yconpt esskd Hzy a@plamehtstﬂeat hoti:r Tieiessshéath is
fornmed of a j [ e a
conflguratlolflé vl?lr?gq’g%f %?xg%@fﬁfx@as ?Deé(nrgyrtﬁvtqgeﬁ V\% ﬁégc%#eh&gg%?l all its
corrpresééd cemkdvgur ati on. At the distal end of the sheath, the end of the

single cord 72 douplsgswdSihRagkcal g drhe deki ¥REycwleyd ces &%mbeeats pr oxi mal
end, -13 00/ 486A5 PCT/ US00/ 03970 where_a user d%%r]gl\ﬁasp and gull it.
Bt el2®-pr oy

When t he use‘f ddeeidger; A8 REPENIHER Mers BRE FeSt ®ssively
al |l owi ng t heexpydriduder t4@ karexpare ctio tfhlel lapbbﬁab@glym:&mdcmesamdral | ow ng
t-he cord 72 onplet el ved. e patient_. 5.shows

anot her al teérér)Pa%{eevn(ei errb% ?ﬁ%ﬂ%gg;? §| g§ ?g}h %6el I veary &g\c/)f”cgo%g t he
present 20nveqyliorashdlei Aorhedf obim csﬂﬁtndepogew sorghpreedsadtbyialhelical |y

wound sheat hy{fen lddte nbha kehtcsheath qfheFl::?'-llﬂdefh@Oh@Ay Rl leprhB@qawound
sheath 74 is cgreferat()jpﬁéeorne of a single cord 76, which doubl es back from

its distal dBeAvet e JETIOUP T PR pr’Ghé@s dagutfir eof
where a userpdswd/ezgsr,aw padipukl itt ﬂéh@*retfaeabwrf&ae@d&;f at heebrhheal |y
wound sheath 74 be (th Hm’\funda %rersn%l vezy allow % the cyl i nder 40
to expand to ?lr?l erl dy (Jfawlf‘yy R ?Tﬂ% 71 |céJl cor(li 76 to be
conpl et @by rexwaret] tfcr drpst helpaltlaLDrﬁhal_det and kibe wppargrd dodm@trespaivée

embodi ment s 6 Loy FhG shednfl [l Gefbaddae campeessed, oy inger is not

seal ed fromcontact wth bodi prior to rel ease of 20 the sheath,
unl i ke the ofhenEHJS Feut Qeo%/o%fl"%j r?rfe§eﬁtydifﬁ9]’éhﬂb% FqamGmag eshdts anot her
enbodi nent othitheqpLsento muehtmm whemeiinst bei§oean cddand@end@dni snhel d ‘i n
a sheath 30b which is cQ resse ns of égcuum pressure. The 25 vacuum
pressure may>HEABHISET B ng any Oﬁlét hBa- S8R h A By Revacuum t ube 78
connect i3fg t el Spdce 4|Ons\|adebeheos$1@aidtetd)oé vaﬂ:huhmmurqr artheyr fnge (not
shown) out si f et T t S exResa 14 he delivery
device 20, t ea?nctge?%%pagéggu%nnlg C?e efgggd B?ﬁ%{\;&%}gt he 38ﬁ0 osed di st al
end 80 of theewhigatin 3PHtt 6hapenuntthle iftodm vgrtaderdain nayst BEALlbe pushed

through the gpemandi8@rabetbe, stne@téyllmeel oWk E@ ®¢pard oienat he body
cavity. Filanents 36 are 1pqref r abl ded in t broxi mal eng of the |

Breath 30b tOF&Y1IBE i C&PEE porT tti%r r 4PAFR bilt rb‘?n FBYHEPatient |
while tBé6 foamicyd Id’ﬁ:dﬂ:rlné‘otbSCbmdn@ctl'feol’s\mnfdcbypropertles of the ‘
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-14 WO 001 48645 PCT/ US00103970 the guidewire 22 or other delivery device.
It will be apparent that after release of the vacuum and expansi on of the

foam cylind e vacuum tube 78 may advant ageously be n
i nfusion tug‘go:&@“g%%vi de the nedication to S the foam cyl i%gerg")@é@ 7A

shows a nedication delivery device according to the present invention
wherein the froam.cyFondetarla,i & toatedg ofhicic apreesshd swelitamg foam and

the foam cyli i i ar.med _of i f.0a ial. It will be i
10 apparent %l%gghghgﬂ???%ogpk{l%%qﬁesgr ?gt ﬁ%\/teé’{é?g%f olglmg]gg%%‘gé%\g% a non-swel | i ng
f oam whi ch i solppiegnaaedesviadded . hydit bphindtivekvat ecpainghavha@sor bs wat er

fromthe bl oe@agheOther sPOhdutafll Prdpe e £XPANGS FBakhRaY e S @k

therapeutic size. In the enbodinment of FIG_  7A,_ the foamtcylinder 40a is i
15 prot ect ed PFPEAFPHqUFECE (At i3 craefdngevhichidgkesd thgy TaaproYidtdsre seal ed
sheath 30c. Atligfren.in the guidewire 22 or a separate tube 82 operates as

an i nfusion tube to su di ¢ t tot foam tube 90a. The sheath 30c
i s opened by maangrfﬁn gﬁé%i :% taﬁ@m;g Ej?ﬂ‘%e?%lﬁ}eer fg]réfﬁguf’%aﬁ4ﬁéeforward to
punct ure therdiestak eedide zfsa hecsheat hisifhie .sh@&hehd36tal sept edferthed from
i forward noty.qn 0 f - .y r t he catheter
and out its tgﬁ%ﬂ’% gﬁvd%%%\%ﬁl %ké‘gﬁi]%%v%ﬁceﬁ.s Eatgteﬁ%%g ‘fc')tg e retracted
and remold FPBRPERetPAL MoK Fhe5dehbreXhelidender the fagtakRad °fThe

di S]E al ti |t0_ Ofth%h@ogkllt Qﬁﬂ\ir{&rzzlo_rTFYTQS ggaﬁﬂiﬁ%@l@sw tre nﬁﬁlidr_ﬂiea: lq@;l ng edf
configuration_.so as to nore easi unct ur he seal a e distal end o
The shoath Aied SnbfobEl Stk e bRl fti deuPuatstifartt #5301 hat
depicted in EBhGwn7An Rber et t IMaecenpetissed,adswueltligrgutbanatydw nder 40a i s
not_surrounded %8, PEGLECLING,RRCGLN: o Dllnd § SImRIX LNELOgyeed Tnto the
patient in its exposed con lt| on. Ir~ Thi S e _051 ment, e cylinder 40a is
desi gnedllo sieéliveay devite Fuckhihataiiowsys B itet esHaR@d= S if® t he
patient and ditrectgdstordhridargetnkosat i @erbefe0rre - 48 nt W QGHAB64S

PCT/ US00/ 039%3{)“ swel]s to_ its ther apﬁutl C Si.ze and causes .excessive
friction witRPRE Bat PERTT STt gl afeR AR bAs ARiFPKSt fier & descri bed

enbodi nent s, stthélcpkonmiéinglQa dtsopyowdthesctidrh tan thef dsl bnet ywibdev38e.0r
alternatiVel%%iga¥09§iguration advantageously allows the physician or
20 other user to manipulate the drug delivery device if needed
after it has expanded in the vasculature, and also
facilitates removal of the device as described below. It
will be apparent that, as oppositely oriented thin tension
members, the tethers 44 and 45 must be strong enough to
25 connect the foam cylinder 40 to the guidewire 22 in a
pressurized, flowing environment, and also in anticipation
of friction with the side walls of the vessel.
Once the sheath is entirely removed, the cylinder 40
expands to press against the vessel walls, and deliver its
30 medication, while allowing blood to flow through the
central lumen 46. FIG. 2C provides a cross section of the
cylinder 40 and related structure when in place at the
target location, with the foam cylinder fully expanded and
contacting the vessel walls. In this view the tethers 44

35 and 45 are clearly visible in their extended orientation.
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5 preloaded with a nedication. The cylinder is shown attached to the
delivery device via tethers 44 and 95, such that it may be renoved

follow ng t j,cation delivery procedure. However, retr j .| ament's
36 may be a teorqﬁgdflgvel y provided, which allow the cyli nderpate}:gs%%% renmoved
i ndependently of the delivery device. The enbodinent of FIG 7B al so '
hi ghl i ght s dhet Hermakyéinder V&0 cienfoirgdfieatbon of thee shegsentt ankehidéwn. Wth
the foam cyl | r.90a t. . liivery I wi t hout
a conpressi Vd@;lg&{ig?'sﬁgg%ﬁ?h%g &v'\'nﬁlsll%eﬁ%glg%%%é}gn@tlh%t%ysgqn?%fgh%% of
attachment Hetwsenteré dWerhvidry widdi € anbodnecaitivhdédops Hesded 3% ensure
that the cyldjudarxies Ghrhyidd tashedcadsi brégikel NG adwagogdeknto the
patient. Wile the distal tethers 44 coul d conceivably performthis .
function tH% ROG 4"BRLEESEY BT EBGesabP st ot otRPWITd s diFe £hi st obl em

t he foam cylinidele 408fray be aid achedatroehbeswli Siads &wd aek t he delivery
device 22 b JEans gf gogﬁ‘laélbl&hb%ndiongo%gegtsdjjns egqhq% meegvéhg i nsi de
surface 48 F1é Fogm cyrirnder arfd "ChEC6UTSi dke surf’ace “of* Phe'distal end
of the deliverdfloevicfethThined X5 tiomdiergergehewand ddref ivgssed weld$ssol ve in

the patient'gintenrabyeavi QRN ded! bR B8 fhe .QaP euhhRdeget oo £xpand
away fromthe deli ver¥ device to contact the walls of the body cavity,

bl ood védseltheefFespptyinyenkiihiyr &SePLRdt ThhdHbidiatd CRgdht CBREAEEN t he

i nsi de surfagard@nef dehevéspmnBQ gy ipdekrandathe iHrsirdenayr f ace of the'
delivery device st betcgnfi gured .to %’bssokve at frate t hat i s sonewhat
faster than Fil'l?é’e?%lé‘gof expFRSTUF IR i8R pAPTi Y oMYl i nder to prevent
t he foam cyldowdertrerom expsmall hgpdry icanbdacthé heutwaldes sofr fake Bddy cavity
while still .qﬁmﬂ 35 qt el ver |.C rsqg;tlt' gshny,t ot al

bl ockage of The -%%%quédg%féfg%4%g I@éBg%%g%d bo yacég\%i t5>k/) I(%rgbl ood
vessel . 1§t vil9o HesprpEidpPartit thd-sos&inf SSkFP 123 rFQ FESHFE Bhat the use -of
a s;)ldublde b?mﬁirtqv[%gggblbséiwg&atﬁ}@ froam e i%xﬁ@@f ta’md t%féev@eggyer%/ de¥i tcﬁ
coul d advant ageous e enpl oyed .in n e er .S enbodi prents o e
present i nveftiton 3%‘§6Fi ng PP ERRET g&G%egngﬂ%V\%Paﬁb‘t“}’r&g gﬁﬁoﬁpﬁ%nt of the
present invesn, ohivhewelh béedsdredided3Ad mseré odemed ofbed osol ubl e

bi oconpati bl e material .which, w disso . expo t ily fluids
such as bl ood, waserd,e éfc?glhntﬂc"s‘ @ené%a?‘aﬁgﬁ I}ﬁ%éﬁﬁ%ﬁgatagegat erial may
be formdfat exkaridiedotreths ofean tay ldirsles| by meardyotewi adusare, tabe owi ng
the user adegiatg ldMeot9cROSENd QL1tiRR rdeULEELO M AHH Mhhgepat {gOL. 1IN
this enbodi ment the foamnmaterial nay conprise_ the conventional conpressed
ur et hane or HH¢rHERNEiEeHF §% s %’lﬁ*o?@,amoizyhga%d% the ShelithgPtoam
whi ch is pradmedheetl raar:! ngue de it idnd hefabeah htwhs sl wes. bkt Wil |l al so he
apparent that_the drug_delivery device may_he prel oaded ,with nmedication as
di scussed ab%rvoe‘fld(?rj’n%§ g%ﬁp'}?é‘éﬂaor? %HP&S%{ISH ?%Y)ee thl(?l(?ePP\%%n?rsedi cation
to the €§linderdel2FeflyGpo9Atshviso dher dosmseeteniml td gwogfida hoae cyl i nder
40 show ng the skin S?%S‘ggﬁg{}v' §|pl%eg%ota§;\emgg%gigr@lflwivtq{ %1 ea from contact

with the patient's b OW, Is view clear shows the outside
surface 42 drediratdpeat hAdghttPraslynteRded ¢ HQ® WSt RBYwWaF | of the

25 body cavidgvallzerdueegspbo@idddied idk@owSReascividleldovee t he nmedi cation.

The inside surface 48 d annul ar end surfaces 50 are coated. with a 3
nonpor ous skHh-SFUSHS g%rﬁf"%@e?ﬁes to‘{hef PO Sf‘gfﬁ%t?fgaﬁncracﬁg%’nghgxcept t oward
the caviddy wathex, Thasskilhos2ngayedicadtdomedoobe | at sxulmtecelthgbogk, but 30
uret hane is ferred..Lo.the i t Shel 54sof the
out si de surf%ﬁ:eg ﬁ{fn} qﬁ%&?é%gl g@%%ogzée;%%m?gg? eglg%nlﬁrfjgfr eng%gg%ﬁg%eos 50 is
al so coat ed Whe tPadie caNiltysgaad @ fowiedd catbert erheunaidtmedr _thhe
cylinder 40 gagdy the LAt ¥rWahs - stiBRd Rukhecsibedidents efayFbe p94. the
skin 52 is nolded - 1 7 WO 00l 48645 PCT/ US00/ 03970 onto t he fgam cyl i nder

40. This naylcbaed%ﬁ\bitirhasggg}a?tlon, which 1s naturally absorbed by
35 the wall of the blood vessel or the like when the foanm
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ways. For exanple, the foamcylinder may be formed by an extrusion or

nol di ng process which forns a skin on the inside dianeter of the cylinder.
Then, a ski . 5 bonded to the annular end surfaces, PéTlE%lﬁ/o?dWUl ar
end surfaces may be coated with a gel that swells into the surface cavities
of the foamand seals it. Alternatively, the foamcylinder nmay be forned by
i nj ection of chbamiemtier ipdlacient dnacomta-talwichdy thavingh anskiaatiionsed
therein. 10 @l epnatLlve, ] f-Qr he gﬁm yldhder Wt hout a
skin, and th§%§b%$g§{slg%§r gt[hel‘a'g/l rrg%%e&s fior‘i‘ooorcliti(l'](l)ﬁ;sl’tI:)é |s§’n§yrnbe%80ne by dip
coating a forfedeskiibad BoVsam Fateriklbe APperAnti Vet pia-leaglibe done by
d: p coating afL@méra@bk. Jict%fflifgﬁﬁ' fbﬂeea_alm@ riel@dn fgfct §f1|§-11c1fu&ﬂ/&tuble$| an]g)t heroI
alternative, the skin may be med on the surface of a separately forne
foam tubd by PRTRrETIRY 9B e F GARTERAY der PO ERBORRPATRF donsi do

di anet er, spnayiggatitgpducikibn imtertied ddtdreeahs dhetome-danienrt eng it.
Finally, the 'n.ggy appl,i ed oI essi t he_cyl.i nder reezing 20
it, then di el‘(%%tll ng ulslb&ted f%r it ée{a(g %eﬁ%éagggnsﬁ%m%é%aqgcra sesog‘lgggti onal
view of a fonnrreg¢iemieiros0 chatrag i gkiandl tdsphasal sifor idee by coating the
inside and epd,s4idA68s 281880 R0 Ohuddie Lyle RAST g¥ b & P& mBEGELAI Which
seals the surface of the foammaterial. 25 This coating ray be applied by
any of tie mBBe®dER Hbscribed above. This gel material penetrates the open
cell structure ofpddmmssurdfagesokothe d10ainadnd BesDsnaanwmt er tight barrier
whi ch pr events éheucrrceidincatoinon Hgm eglca&i.n% frglr.ant he fogrgsisnt.% t he

bl oodst ream ?fr‘e‘f‘ﬁane Chydroﬁgl ' B0 prese) tldff pr%?%rlf'reac 48 thi s gel
material to Fonpdete ddat ienglrbutppaa s €0 ghnt hat rémoweast e ifpdyi bve and
swel I's in Coﬂﬁffln%'}érh WAl gl bonds 410 dlaeqhoac bl Iz palf oepproper! y

according to the objects of this invention. In any enbodi nents of
this invienti ok, ¥t Bift d2t3snsur f Beedwse Jhe fethehm £Y13He® Ra¢ be coated
Witg g pgrBOU_s”t]v_:cerg eAAQg@D/t686§5h$£HMJd&Q£Uf G_%%Qsj c_@lélfﬁéd&iﬁ} rfﬁ:ll:&ioﬁs _slhpvvn _
i-n . Thjs coatin e fornmed o rophillic urethane or silicone
rubber, and 3%:{:1% '%be r d%éf’éq&gﬁr 85‘0%%9 £ BT é%’agg’ﬁn%lmf?’ffe‘a‘tf‘{:?ar“F‘\ammE

Al ternativel pecohe goraahedodrem skeé nddllienyy deeipe candlebdyenintifihanpl ural ity
of check val 4. whi ch I ' [ : . +Rr eyent ‘
Ui de from Hod oG Shto PGP Bar rer L oo s OHetH! YR KETt
formed &9 snaPenibbpanduiha S8yarsphe | threadest REAE Beabyditewiigt 2Rorms t he

outer skin 13gq dfe TherRware 38Verdlamey sidilakrg f95am £ild ndehafalye be
bonded to a seggr&tw or med sk%n, one of whi 05 iLs depicted.in FIGS. 10A
and 10B. FI &“10%s % 'OFo5BERE Tl VitBRYES BB THATEEF 40 whi ch

i s bonded t oThisepatrtaickeproivarredtb&i ad8dh twigieh theh- thwerd e temd Sseakg 86. 15
The skin 84 | i_.rst,..th I | , thereon to
forma cyli n%%?%%@r%ﬁﬁ%n\fg%t _gg?éé%giésng‘:?é%%gﬁ%%&e isfi(%)éssqg%%fo facilitate
i nver si ovei Lerea et Yofort Redi bapaaldyndde gathahelr t 26 ascotodat e a range

of vessel digpBbeisd WML ot BeabBany il Blded! suehi Bs Phg€tng tiRde@ end seal s
may be inverted to ,wrap around the ends of the cylinder, gfsr]shom in FIG

y
10B. Tet her sPERCHESE PoPrdadPed M ouPPosFAgcRIGES d h9eFt ed end
seal s to predenicé hEmdndomuani aveihtdngheAcathabEvehy , cdtheetends5seal s may be
bonded to the_f | i nder 40 | he 1inverted.position 25 _neans of a
bi ocompat i bl St bLa i apeerene Eheh P R ERCaRR b LT BRaRRRES ) haer
40 accordi ng2f ore healpredentinifvent ¥ ointiradusgdainbavoteteat ientcbyr ugat ed end

92. This conklLgysalt Ahdd Mekesebel t£f, adaplat eAnof dbeidwam eyl inder 40
to varying dianeters and 30 irregularities of the vessel 26 because the

d . )
ski nned surf dBeSTFCR@afdS eana te B8Rt FRVEYSR t ORor BRR ot diSTsted o S8R#%Nn t han
it woul d witbhewtaimer candeWiteonsthim el erbodbpRiitidhe Ccavwabubeons 92

be bi ased_agai h | walls b f ing _di d wi t hi
(he di stal eRBRGTSY ReFOIb SPSaRREy P ndBr “ AT Hat Foetg It 197N 008 the

nmedi cat id¥n guidewire, leaving the guidewire in place to facilitate
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-19 WO 001 48645 PCT/ US00/ 03970 delivery device of the present invention
havi ng ‘a noninverted end seal 100 fornmed of a plurality of radially ;
oriented pe ed lips 102. This configuration also proumt&se ptation
of the foam cy?| ndér 40 to varying 5 dianeters and irregul ari téli‘\)z/sﬁ?)b;1 t he
vessel 26. The petals 102 may expand non-uniformy to contact the walls of
the vessel, sd@datequeprnttheredgdsres.the cylinder to prevent mgration of the
medi cation into t d m [ I r | oaded,
or may rely sol elztporﬁJ 18j %%{eﬁ?esil: I encaq%%trﬁgﬂﬁa@?%léf %b%n\%%g]cﬁgd

pet al - shapedrmcp‘élreq & hfeosivedtho?O bi anJing Jagaicrnst at hed vezsian \ﬂ@llllsfer}{n any!

of the enmbodygpnts aca‘cotﬂal%gl ege&% %eéé’i&' q@wegtw@&@n&feﬁi Ghelkolh FIG
12, the end surfaces of foam cyl i nder or |ips may be coated with a

hydr ophi Pl i cCEEPAST Wi GI‘?mBEEFEI%i%sbif e Sfrk?éﬁlhrrépér?’%’rc%nbe FR5SCesYa better
seal betweemédes appar atri® avddt hei vesssd owal | shiki sieeprievant iing | eakage of
t he rredlcarrent fr e.foa mat er Fl G QBad .G 12 show_ the typical
pl acenent of PIar sé) dﬁoﬁ]hll Ong éjﬂasuc}’n Otrﬁéengﬁ ar”?%lceeclg or tﬁﬁes “f oam
cylinder 40 Bhe 2‘0flpetcaﬂrdé’hépédmem1p564luzs sdtashed ecnhant;leert Héneseal bet ween
the device fhevesselh s I, 14 ofjgor,in AR L9ithe

expansi ve f(a)Irgg% %1;% t he fga\r??ié,el ?%%r&llﬁ%ééedpcaﬁo%@g%}% ver;?tedéEFce of
this i nv@ntidh AL tfé’eplpé\?P‘éI@ElV\ﬂ% dfhrde SYPpBRET e Fordizposedvi di ng a

force for bigstdgel had @@%gygtﬂﬂﬁe agaivret rbhg wallsaof 4herodyecavity.
odi.ment of FIG 9A and FIG 9B,

This may be done in sever s,. In th

the skin 48 t¥Hi rﬁj“:tf%g c§ﬁ?r8¥ gt Afgchog%tahénda}? CeHRPIhE cdna s ur f aces
52 may be forined‘wofp a&oreli Ifiéatenat & idlenwipaches30hadt@r ttHwe enel ease of the
conpressive éf’r%&‘ Oéqﬁtahc% qut gﬁesé‘fﬁih UnS! Ahha[o FEADS ﬁdaocf}h%ci%w e%ﬁbng the
foam cyl i nder expand to resune 1t's unconpresse

expansi dA wi ¢ 1Heaxy Mlcﬁet@yltﬁmli@ﬁlmaéuﬁpévtwh@ﬁ@ hee WRead @@Y ggasp

Al ternativel ynq qbiner ieansnetips %ﬂu}g; ioAN@heSUPPOr tord0 cad@s09h48645

PCTI US00/ 03970 to the cylinder be provided. One such alternative is
shown in FI G413 L4 Bakm%?%l?P%F%qchPl&bW F9%5 ofhe isatliper el asti c
ri bbon is di spasedhe tvhaialkehhe ceqisal |AdwEridhadf fihﬁnérﬂﬁﬂxﬁylalrﬁder 40. I'n

FI G 13A, when t 40 ji.s conpres ed a .sheath 04 t he
hel i cal coi Iai\%&l sg'Se 1% conﬁ?f%gsedt vvlatla‘ nﬁ 1Emsn 4t6O b6{1ce tﬁ%
conpr esglve &md gealofed Heoghearhndrtivt eyl imdansang eet eabethe lagifoam

cylinder 40 expandsinds sifiauari B A Litc-asshskedyin part by the coil 120
whi ch al so expands, 10 pushing on the interior surface of the central |unen

46. The helical cBi9 lml&aglﬁélhﬂmmw?k%ﬁ%ww t% 8¢ pbPl ed into

the | unmen of sge&at rlﬁiaema%beOEOaﬂné&rlr}atma\f@I )ﬂ,lf@eirélﬂﬁmiﬁ redHen the
delivery device 22

gg | ow _a.,use Qﬁdgew ce to renove
the inner sufpdft’ e_é; ﬁ?géﬁg IT%%Odnpprrlosﬁera r%llaﬁe?ngn{u SPansi on of the
f oam cylZ25ndepeatotdtaians, epdedizl tdewfh pedifoabitdnndel 2 vierinndd G 14 depicts
anot her alte 40 V, n u f oam
cylinder. | ng?‘?ﬁis&gnb%ga:ﬁnlen%tﬂéﬁem%q&n@rlcgoﬁﬁ? ?Jg%lg%e%gw H?{%a pair of 20
serpentine c6P¥S” 130 aMfnEh 64x panet a'%i?ealslhfa&ﬁd?’ﬁﬁess agai nst the inside

surface 48 of therigimen s46wsThe &D&ér&na]taneal’sﬁeQQHn@@ﬁﬁibLb_ﬁbt&o@J gral ity of
| ongi t udi nal _connect i rails, 132 which %ngct ad{]f t nodes of the

opposi ng coi F8€ B3{FS PYeR§ianovhg e 5t &er ABRY © Parsl el 25 to
t he del i30er ycaewi esseas kyhawkpiansheath ditawn Ta\n/ayshemmdte ﬁztehrieleeby devi ce
22 as the segpﬁ(gf% gceo 00|7I2sngggngsa Slﬁle o&h%eﬁﬁb?ﬂkgeyttﬁu .G 13, when the

foam cyl i nder _ essée or o %he ser pentine
coils 130 ar@orafﬂs,@wm@g@anw slhffmlqmu gireAngsh tchdved B0 t i ghtly

around the deliveidr deyViice 1223. cERsLed Ry %m&gé%yﬁoﬁorq& ithe gligaged,
however, the gam cylinder i 40 expands, assisted bé’ he serpentine coils
130 and en he sheath, the end of the single Cord 72 doubles

35 back along the delivery device 22 to its proximal end,
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connecting rails 132, which also expand, pushing on the interior surface of
the central lunen 46. It wll be 35 apparent that instead cf a pair of

serpenti ne 5&ék§?§£} WO 001 48645 PCTI US00103970 connectﬁgngﬁg@&ﬁﬂgcting

rails, a pl of unconnected serpentine coils could be d al ong
the length of the central lunmen, or alternatively, a single serpentine coi
whi ch ext endshkke hengéh refy thi@sbuaBa soul dithe mhevi d8d 49D AGORRl i sh the

same ends. A|%O s.%n t he equginent f FIG. 13, the serpentine coils |30

and connect i hg°r &I'ts $¥Fhy egdgﬁngﬁdﬁgﬁgV%”cBﬁPﬁﬁﬁFﬁgv? be pulled into

the [umen of adloamtihetere 56/1igldeowiAgta axgeandiftot féldevheebedy renive,t he

| nner  SUppor LAeangof ol M dIGoREORST B! BE SRR 1130 i¥PARSE AR, Ghet e foam
y. It is to be

cylinder at the intended site of nedication delive
under st ood t Ratiehk- above- described arrangements are only illustrative of

the_applipation 0%1@h65FHﬂdN§ Rheshet éiEéﬁHéﬁﬂﬁ@tehBB@E&éQ@-ofMﬂﬁJOUS 15
nodi fications and alterpative arrangener ts may be devi sed by those skilled

in the art WEHOGETHEDARI VG GRVERE XhiThe BESdeEEopBYERtINE Hiedsent
i nventi on andhth&oappeyriadied aioms sacemprd 3wyt @ aeYecasughwomdi fi cati ons

and arrangeneqLs, .- 22 0 00148645 CLALLG, PCTLUS00103070 Wiaf 3 ol ai red
is: 1. Apparatus Fof “selsd |V§Iy BeF|ver|ng % F2di cafreRtctt & ar get
| ocati onl®f #owall sh¢ath pht ilentrsipodylyafanmed 9fbRosdngkssedrd g6 t he |i ke,

conpri sing: @neeAPHESS] & &And rexpandabh &0l law gxbh?d@;e ofe PSRADI e

foam said cylinder having an outer_ surface, a central |unmen, and proxi nmal
and distal eR§ViGRfates W derriBry fRANDFGCL ntP8EBCE NgSTh&ady! i nder
into a patiegtaspbaty wami ti,. blkaed vess@lar Aoekheol i ke 5@ ikdakli very

device having a proximal .end and a distal end, and said.cylinder being
ot tached nearofRE SFEfEr ERa3Rsard Bfindr pradinstibtinatl e
advancenbnt ¢het hploydenddr tionteptheé patfint 'theabatignyatdry plackenent

adj acent to g1taf98L 4106ald10%a1"EBPS TOTtEMRARILRY LBy CYLARARY Mifhin the
body cavity, blood vessel, or the like, so as to i 20 contact the walls
t her eof withthBePabieht surfaedll be apparent that in the embodiments

of both FIG. 4 and FIG. 5, the compressed cylinder is not
sealed from contact with bodily fluids prior to release of

20 the sheath, unlike the other embodiments of the present
invention.

FIG. 6 shows another embodiment of the present
invention wherein the foam cylinder 40 is held in a sheath
30b which is compressed by means of vacuum pressure. The

25 vacuum pressure may be applied by any suitable method, such
as by a vacuum tube 78 connecting the space inside the
sheath to a vacuum pump or syringe (not shown) outside of
the patient. To open the sheath and expose the delivery
device 20, the internal vacuum is released, allowing the

30 closed distal end 80 of the sheath 30b to open. The foam
cylinder 40 may then be pushed through the open end 80 of
the sheath, to allow it to expand in the body cavity.
Filaments 36 are preferably embedded in the proximal end of
the sheath 30b to allow it to be pulled backward and out of

35 the patient while the foam cylinder 40 is pushed forward by
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of the cylinder when said cylinder has been placed adjacent to the tar get,

| ocation, thereby allowing the patient's bodily fluids to freely flow ]
t hrough t he | umen of the cylinder; 25 and i neans i ng
said cyli nde\?@&&/{isﬁksa medi canment whereby the nedi canent is {’?falggﬁrolsd?cont act
with said walls. 30 2. Apparatus as described in claim1l V\/nereln the foam
cylinder is ftcbnen”gdldfewarﬂaz%rcnralowelredtaédvmmnde\hle:egroapa oohprhsi ng

ur et hane, hydr c e p i £35 3.
Appar at s s JSserTbed g ol arm S rarener thg YA e s Pl 03070
conpri si ng a tdGatray appipder t4P1 ﬁéleoﬂﬁéldu@u‘li‘#%%&%F“aé’alaéVéS?FPﬁ%I‘éli‘shéal d
coating bei ngaeseds@at ed éﬁomﬁmogf @uB<COFPPISTIWe athy dieapbibtibs €oating, an
anti-t hrﬁgb % ent ermeabl e anti -t hronbogeni ¢ nenbrane, a coating
S whi ch nkcha PF& §%’f“r?% “the cylinder, and a coating which forns an

i nper neabl e seal G@AGthgAsshdeacea mfeds.a:iadlbnadelmvkary devite Appardings as
described 10 8 2D beelUALNEL,LIEATRELSLE0 & DO/QUP HAALET FFE on 1 he
out er surface of d°Foam eyl arat us as described in claim4,
further conpricgimeg @ﬁeékcvlapmerdorsmdlingsﬁwnpoarrtsi@h@krfﬁamocalmﬁms !

red canent o o eumelube Bt RNy sbkuiedin AOR.E1OM na+l piethe foam 5
mat eri al . aratus as describ inclaimb5, wherein said porous skinis

formed of® a rﬂpd’ra(fﬁﬁ | EPcone e%lﬁalﬂ@dnﬁfleit?‘él arpothaiy e éoé‘ﬁ‘eERu%l%sa
conpri se a p|riUna-|sM'Ea)‘lle1gf teas Wirdedsi Anpabfnskdéd.with APpgHALERL BBic

described in cl a| m | 0 t deI | ver deyvi ¢ s _sel ec from he group
conpri sing a S Eaf et e? s ca RECEr f\éﬁ?‘dtéhe ebi ds Rtﬁner f

described in fdlualdm ?n%exeamdfe Heo m@ngeqﬁlae@aﬁmmemcsalldef oahm cyI i nder

to the di Sta'th%“%m%%d%ﬁégtdgf'E"ﬁYﬂeV'tﬁ@ EQ&Wréfﬁ%c@r ligast sone tether 30
connect ed_bet ween di stal end the foam cyl’inder and the distal end !of
the deliVery Rf@xﬁe@éedaﬁéoﬁtl}@&é% éﬁﬁléltleifﬁé?a%%n%é%eédr@é‘w@énat he proxi mal
end of the fqoamteytindeseangd tdieAel l3va@ry devigén MwheaimebyutBewcpapressed
foam cyl i nder__may be advanc‘gké t rou tthe gatl ent' s anat Qny 3? as the

3 es ube to

del i very devi®ed $°88*al%ah an infusion
supply medicament to the foam tube 40a.

The sheath 30c is opened by means of pushing the

20 guidewire 22 and foam 40a forward to puncture the distal
end 84 of the sheath. The sheath 30c is prevented from i
forward motion by one or more filaments 36 that run through
the catheter and out its proximal end, and which allow the
sheath 30c to be retracted and removed from the patient so

25 that the cylinder 40 may expand. The distal tip of the
guidewire 22 may be advantageously formed in a pointed
configuration so as to more easily puncture the seal at the
distal end of the sheath.

FIG. 7B shows a medication delivery device similar to

30 that depicted in FIG. 7A, wherein the compressed, swelling
foam cylinder 40a is not surrounded by a protective sheath,
but is simply introduced into the patient in its exposed

condition. In this embodiment, the cylinder 40a is

designed to swell at a rate such that it may be introduced

35 into the patient and directed to the target location before
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WO 001 48645 PCT/ US00/ 03970 9. Apparatus as described in claim?7 wherein
said foamcylinder is attached to the distal end of said delivery device by

means of a b gent which is soluble in bodily fluids par at us
as descri bed%%n?ﬁé‘?m 7 wherein the delivery device is a chﬁ@%@OSﬁgvi ng an

opening at its distal end, said distal opening termnating within the foam

material, wheiehywdihe mamsstﬁeMé‘utaicnglaai & ydduiey ekaew'sahea
medi carrent conpri,ses i tchogh’c' n d| capent _into said c hetg‘p @ﬂld
Wl

al | owi ng sai d"edi"CRmERt e 50F 1% le o Ss aP4SF Bam et S Val | patat us as
described in zmca{emd]aS\mizrebednemlbmdll&man$héocypmde,rs|4r@@ d&i groyldeder with

a Tedi cament SQprs a5k 1bastyons hold auLube: axligndig b | ength of the

delivery device, sal east one tube aving a first end which extends
out si de t he pritdlamdeshdith eomredifatdento ﬂ?b@eﬁ:wblft%r fesdisbahent , and a

second end W*@Jhc@?@de'&gsthgt@eﬁpvé Je@a@bnmgrt@dheﬂ@%elaxdmé; Caent may
be sel ecti vel i ntroduced i nto saj first end and thereby flow fromsaid

second end t ol fifs@aYabPa FEROTEY I HdeN1ngothe Refis@ BrdudRt LY #E% cont act
with the wal lsrafedsaied badyecaw) tyetrlceadnyessahentay Ichenalyi be. 25 12.

Appar atus as desqri l%eiq/,elgt 51?347 e g\r%gll nOH Eeans A rdege@;u ing said

cylinder witha medi carne rls'es Ub 'S °ch extend the
| engt h ofl Ot her%@‘ﬁe\ﬂerlyﬂdéé@hééntlsm@f tthagt d?héVﬁiéﬁlmmﬂ may be introduced

30 into the first ondabolififedt et rthe 780,p8s fuss Sand sf aamxqyti nder, and
may be subsequently drawn from said feam cylinder into the second end of

t he second ttﬂfetesr@@ﬁltvﬁafoflﬁég%%rré’ﬁt tf’§ T atidyerficngh $&FR f oam
material to ItHeduce spilihage ofa nrdiacarantoi the 4 JH eddstHeeameryS - 25

WO 001 48645 PCT/.US0Q/,039 arat us_as described.in.clai 1 wherein
sai d at Ieastcggﬁeet%/ge g%ﬁggse?‘p&mpﬁ TPal 't Oug ° pats Stshi on%pg%& % the
second endl t heymeofendo tastt sope owe dwdrolft lapteclrmmtcmmeeantthy points into

sai d foam mat gl @leryd d%%c@\p&% ales c%%ﬂ%é?%?%éc{boc't%' Thlypbergin the

means for perfu5| nq_ sai d |1 nder wit medi canment conprises prel oading a
drug into theHoamidReeri & P Loy &%Cﬁéﬁngs Feoad s We?é&?%ﬂe‘?rom t he
group conpri simg ]t@lep@‘éﬂﬁéntpmw}ﬁlll?a taeddli 584l deettlsrsARpacatua as descri bed

Sheat h 11 ght 1P HISF000d BRBRRE® o CORSrEStedt] Hareeyt RRereBRaas" havi ng
a seal ed2di ststisfactoaiyd sheatdlworhigupedbienditSsolfivamatyéindent4dt wth
bodily fluidsy,fqdherghy.al t oW mald ¢APLATSEH W 148k L9 §XPADD.-22
by means of a soluble bonding agent disposed between the
inside surface 48 of the foam cylinder and the outside
surface of the distal end of the delivery device. This
25 bonding agent is configured to dissolve in the patient’s
internal environment, allowing the foam cylinder to expand
away from the delivery device to contact the walls of the
body cavity, blood vessel, etc. It will be apparent that
the boding agent between the inside surface 48 of the foam
30 cylinder and the outside surface of the delivery device
must be configured to dissolve at a rate that is somewhat
faster than the rate of expansion of the expanding foam
cylinder to prevent the foam cylinder from expanding to
contact the walls of the body cavity while still connected
35 to the delivery device, resulting in total blockage of the
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16. Apparatus as described in claim1l wherein the 20 neans for expandi ng
the cylinder conprises: a sheath tightly di sposed around said conpressed

foari cylin shaving a seal ed distal end; and neans f g the
seal of theqﬁ?%@ end, and inverting and pul | | ng said sheéal{ (1&{0@%]“ t he 25

proxi mal end of said dellvery device, so as to renove it fromaround said
conpressed cyddndervitiyootrhbileby wedsmil .saild eoipressed < dhmdentt boexpand.

30 17. Apparglys, asdescipbede! €1 aidp Laahgtel gethe. srans, Lonaexpandi ng

t he cylinder corrprl ses kni't anment's; I'ea .
filament of adenishedmeecaxtbadiogn fewmndes dngt éheecﬁ\@llb‘fersaauddwkﬁﬁt sheath

al ong the deldyes %d%%n@%?b%@sl? Ee@ee::iﬁl%e@i' neRdn{ h@f eafe JMpereby an -26
WO 001 48645 PCT/ US00/ 03970 oper at or pu said fi]ament, causing the

knit shedth TRPUHMEES LAdE Pﬁe%%’iﬁ%ﬂ |16We§§|lanc6%f)%ﬂs%eéh h&RSiRder to
expand. 5 18. ApErcat 8s saswdeanstibed dnﬂao@hﬁﬂeﬁtloﬂ\hﬂli@lpfretsl’wltrreans for

ot hpped 111 anpres 2 REERRELERY oA R cReTRerRea) F WAbEIE sheat h 10”
ext endi ng f rioleedmradiidbtlal nehdrodl svehld:hshleétlhdliswh#’@n@lqm@}@@lﬂevlety devi ce

to the pr OXikE@r{xll%P%ltuE%re fienWhenehy, &N ARgkat g{crrayhpql_ﬂlssal d filanent,

causi ng the I cal eat fo unwap and thefe | ow sal d conpressed

cyl i nderOt o ampeddgend., fbe Abﬁ%f?lat%tedfslade@éwl B%df?m‘bll%erﬁ B0gherein the !

means for expaRtidgd he eyl l:lﬂg%l@@@ila%@sde@ﬁ@@aié"té orafm%wqhgbeaéded
filanents in tension Z east one f.il ament of the(gral geath

extending friofiTt S SHYR Qﬁl ttéﬁa P R R 2FBRGS the ‘He er) devi ce to
t he proxi mal p&nickrither gof thuheertyd aerdpehat doamayapetlalsaiad cohprese, |

causing the {gnsigp,d ’%lﬁﬁ'ﬂ Bg P&dsé&“?%tetﬁgéﬁebgrzétﬂé?% Sqd and thereby

al l ow sai d conpr essed I nder 0 expan aratus as described in
claim1 1%er@l$ﬁ‘%$‘rﬁ?¢h@z§>ﬁ§efw o@rem@barhﬁ rfdpet ﬁ@eéynn@\d%@arbonﬁmcélegs 30 a sheath

di sposed ar ouydk &aldd GRRRI 835604 f QAR IC)HHeNEREat §ad0s ShIBAlN havi paLa seal ed
di stal end and bei ng pl aced under vacuum pressure so as to t %h _squeeze
t he foan1cyl?%ﬁé e apparent that the drug delivery device may pr
loaded with medication as discussed above, or may comprise
an infusion tube 38 to deliver medication to the cylinder.
20 FIG. 9A shows a cross-sectional view of a foam
cylinder 40 showing the skin 52 which isolates the drug
delivery area from contact with the patient’s blood flow.
This view clearly shows the outside surface 42 of the
sheath, which is intended to contact with the wall of the
25 body cavity, blood vessel or the like, so as to deliver the
medication. The inside surface 48 and annular end surfaces
50 are coated with a nonporous skin 52, which prevents
outflow of the medication, except toward the cavity walls.
The skin 52 may be formed of latex or cellulose, but
30 urethane is preferred. In the preferred embodiment, a
small area 54 of the outside surface 42 immediately
adjacent to the annular end surfaces 50 1s also coated with
the skin so as to provide a better seal between the
cylinder 40 and the cavity wall.
35 In the embodiment of FIG. 93, the skin 52 is molded
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means for opening the sealed distal end of said 35 sheath; and -27 WO
001 48645 PCT/ US00103970 neans for rel easing said vacuum pressure and
pushi ng sal yI inder through said distal end to therghycgld:ey said
corrpressed cycfl n er to energe fromsaid sheath and expand \‘/é\n%bh?dn t he
patient's 5 anatony. 21. Apparatus as described in claim20 wherein the
nmeans for opaitiongheh&oseat el cieat aalo endhot hie Ishehrine denpeveesl means for

puncturi ng tgseaked dishal. endofcld s9i haliealdy 50 a5:hgacgyoR, 1t Lo

open, said nmeans for punct a| ned wthin sai
Appar at us asemg@rluouiedrlmoleqiﬂai%woméﬁewmt:hefm@macysﬂqlnderl RB® time

dependent sweldsidad dghRLact €5t Sﬁﬂé?%yllﬁdéﬂd therTeaN S i@ mgypeadi ng the
cylinder _conprises introducing the cylinder into the anat ony and advanci ng

it to the tdPeted deathenabetivite e’tnﬁesélﬁﬁﬁﬂ%'r St FEU-EE FRGui red

t her apeut i ¢ SirRce20mdg. bé\p@@dt&i&&u&h degeli bietk igwealial mMZowbes ei n the
mear _s for open t he. eal ed. di.s Br eat 0 SeS;

prot rusion e%rgr?(?% §aW’ AEY HeE d ?Pag‘nan fS%%Sd el i @%&ﬁggava% y’sal d
protrusion tréimqoamnt:aﬂm«dleﬁﬁnam tbm fogmed syeatigctmansff Gpamxt endi ng said
protrusion tnPa"%@er tlh‘:‘én@bsé 084,190 %@;‘ faghgatdh s%&na%ofrﬁe PELULS, the

t u
seal ed di st al sal d ?{}ueath an cause |€ to open; g 30 neans for
pushi nglQai dfqtoélr’?ﬂoéiﬁlanﬂéFelffPﬁtdd’@h iph&coperm dikt £Oa§hGYéﬂn§9Fd sheath and

advanci ng saiitneyll adekihNtond hpaboaht aSsafetaiBly hdeABREA adiio as
descri bed in, clai 3 wher ei n_ sai %35 anti -t hronbogeni ¢ agent i S se~ected
& oS

fromthe grodp -28%S WY 00T 45845 D8ciBshs? ARG h&pati n and

hydrophi | | i cfzoamangsial5. HAppamativeds, dE*sanag)e}:da idonel ayni8pwherei n the
ti-thronb I 5 h
anti-thro Oc%fa@&r g‘é”*@{a?ﬂgdc c%ﬁinéegaiﬁ{éa aékl%em%%%?‘i]@;tl Ad %Etlt € group

conpri si ng a I'c polymer M cr opor ous aser cut
holes i a mﬂ%):rli’@rf ﬁFFﬁan‘GlV%pﬁé{lﬁatsuhsna@aﬂe%%rﬂcb@@d @ncltbﬁnﬁllrfﬂﬂt her

conpri sing rgans sfegaratewnfm&d heaedisanepti fyamill enterhed tdw flow of
the patient éa'qgg%r to expose the inside diameter, spray coating a
skin material thereon, then re-inverting it. Finally, the
skin may be applied by compressing the cylinder, freezing
20 it, then die cutting it to form the skin
FIG. 9B shows a cross~-sectional view of a foam
cylinder 40 having a skin 110 that is formed by coating the
inside and end surfaces 48 and 50 of the cylinder with a
gel material which seals the surface of the foam material.
25 This coating may be applied by any of the methods described
above. This gel material penetrates the open cell
structure of the surface of the foam, and forms a water
tight barrier which prevents the medication from escaping
from the foam into the bloodstream. Urethane hydrogel is
30 presently preferred as this gel material to form the
coating, but any material that is very flexible and swells
in contact with water and bonds to the foam will perform
properly according to the objects of this invention.
In any of the embodiments of this invention, the outer

35 surface 42 of the foam cylinder may be coated with a porous
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27. Apparatus as described in claim26, wherein the neans for preventing
the nmedi canent” fromentering the flow of the patient's bodily fluids |
conpri ses ar\vb /ggngaabl e 15 nmenbrane covering at |east the E.F,Eglfo%gbunen :
and the end surtaces of the foamcylinder, so as to pr even? |carrenr
fromleaking fromthe foamcylinder. 28. Appar atus as described in claim
27, wherein thee20skior tlilon afs sabdni ipeFiteatsiBe nehbsaceawingmagowers the
end surfaces e r s ant % partd on of the
cuter surt actonreds s B ENRATIRE SELENR B 3 R0LR0 SMG PRI DD Us B
descri bed i naetalmlreduﬂet Héropbupr Feimat iamerosngpbhe feams di sposed '

wi thin the Cﬁ@%é%a&%@ ofcHlehgoconpr&ssed fHiqam eyl hQQ%e SO RpLde@ Provide
cylindrical port tot ecyllnder when in its expanded state. 30 30. :

Appar at us aswél R i B 3l &fnfBechnereiss slél4dwlhhﬁﬁra%h?)”bd'i‘€tdjf?€§‘ﬁ§tl s

sel ect ed fromvt heowyraup &mmlplrsw@gtafrxesdsl |fe:m>ﬁn fkbﬂlﬁ@Vﬂﬁtcﬂg:lﬁ-i foaast the
central |unepn_and. the d sur % qt%h l.i nder, a hel | cal coi |l of
i 35 superel 35? -1 bbon' AT & eg pyi?l Ve%coﬁl 83W%§I?%dsél} i's -29 WO
001 48645 PCTEUS08/ D39 hyeddophedlio expthmte atemlbease bhet r &sind dite
serpentine c nds when the foamcylinder is allowed to expand,
31. Apparat ugbgs%]g%‘rl )&%3 inclaim?29 wherein the 5 inner support neans is
configuri®d to be PrrTedRINtSGVArRUNEAYT OFAEd & HopRecblnYer yralevisce for

removal from,bhgedatd %tsep%%até@paf@ha@d afidesehkbed 'mml@a{ aign 30 wherein
ort Jeans, conp ser ent| n one 10 di sposed at

said inner s mo
t he proxi mal gggﬂcﬁ st cFIfGﬁamltgél ?ﬂ et%Ban I(gne g'ln‘ %‘é"éﬂ AtchWE di stal end
of said foanseytimgeY visai dfser feahi malnniérs 4l®ewhgcnoﬂmetmmbob>toaapl urality

of elongate E%&?a@%lég%%e%ars 56134%91&{‘% %ﬁ'l'n\’rSHeQeé’ﬁ& ]j]% 33

Appar atus as descr I in claim SerpentTne colls wth
connectllﬁg r Shesskie &onfd foraddt 61pet puitiead tihet éoamllum’mrlfadrrmd in the

del i very de\\ll\ﬁﬁgcé@rtr{@ﬂ&\fﬁltof [FQPMt Rec PRI LN, . '&"Qe3gonAP:E’@é:?€é&§ a3 descri bed
in claiml wherein the delivery device conprises a catheter having at | east

one openabl eSRdHE h8 &thavss sditdeaPlehd, fﬁ‘%‘tldt\ﬁﬁlecﬁnf’ﬁés%%rﬁ‘ﬁfiﬂ itder may be
retracted foendendfathd riasmt b@lpaaeen«tofcﬁﬂdomr afctfiRodaZd ai%&an@apafat us as

descri bed in_claij reint e.en sur faces  of .the. conpr sedf
cyl i nder corrp?|s§ee{nr%:§a|l St et 1 i ps Sogrfll gfuoraemd“laterf%\ﬁln e 121;9 g%\cebe wgen t he
end surfcesenfl sémld om d:))el iinderteddtanviamr egobar| yhehapdd dodyecavity. 30

36. Apparatu cr apm. 3 er dghi I d from
t he group corérp?fs'%fiisg? cdosﬁvo ute hcg%cgl%l p?e@hg Fn%!r)lrgisfarfeeﬁﬁ%vggggl

shaped | i ps, tand cpmasing prRgss vibd chvamdied ﬁﬁénsweﬁ dte®reysnt3 o
them from uninverting. Alternatively, the end seals may be
bonded to the foam cylinder 40 in the inverted position by

25 means of a biocompatible bonding agent.

FIG. 11 shows an end view of a foam cylinder 40
according to the present invention having a convoluted or
corrugated end 92. This configuration promotes better
adaptation of the foam cylinder 40 to varying diameters and

30 irregularities of the vessel 26 because the skinned surface

expands and contracts in a more coordinated fashion than it
would without the convolutions. In one embodiment the
convolutions 92 may be biased against the vessel walls by
means of a spring disposed within the distal end of the

35 foam cylinder. Alternatively, FIG. 12 shows the medication
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WO 00/ 48645 PCT/ US00/ 03970 37. Apparatus as described in claim36 wherein
said |lips are spring | oaded by neans selected fromthe group conprising a

serpentine Wy and a ring spring. 5 38. aratus as in claim
P S s g spring AP Je3IshiRh

35, further ing a hydrophilic gel disposed over th er surface of
said resilient lips so as to enhance said seal. 39. Apparatus as descri bed
an cl ai m 35 dalritkety Hevdeaps £ Sty pﬁ:el%yédltoﬁhiréﬂ]i:i:orgeiavﬁeﬂ’gf asedn+nt o the foam

i ”atefia' tﬁnf%%%%q%nhhgeggaf%&e X%F%P%@ Qy £§§$ik§% d%oraéQ?%PParatus for

sel ectively i'verin 0O atar ion o e wall of a
patient's 1@lb1cﬁiy:e(§la@|ettyl bhawe agsell 020r Thés | ¢kefigomyicsi agsca hol | ow

cylinder of ;P&fn(&%@' %daﬁ’éQ@DSl@bcl@ J}@%aﬁakglﬁééﬁdﬁ tHhaviap iA§ outer
sur f ace, a central i | umnen, proxi mal and di stal_ end surfaces,_ said

cyl i nder heI‘qunr?t&réoﬁﬁlde%é%lg%fﬁ%tg‘@tsaf’?oﬁh%v%?s%a?r?s offhg BeEFLY sheat h
di sposed t hereabut ,ex@addf ponReth forg1RBEEr bahtadt chheXpandsovhene i n cont act

wth bodllyflw elivery device f i ntrpduc t he co ressed i
cylinder intt Stf%at i°& AB%B%%// eccg(iﬁst ﬁf'gFISOEIyg%n‘geers P5TPhe 1ike, said
delivery dewvinioediawinngfatpeoxediatatermoh andoatde stdodaideagai dThdspr essed
foam cyli ndeL,uheina 2 hagheds 063 Je ng thakegnbOsAldigeLbyery devi ce.

wher eby the conpressed mcylin advanced i nto"a patient's I

30 anat ARy afite plesdddeagyaeén anattﬁ?é’lta r §eem| ekl dite pe&Ad - Fbaren eakl ng

the seal and fiymMiengotkheasheatdl £4i0 abauhst henwddar wather ebyn al | owi ng
the cylinder to expand within the bo%’ecawt bIood3 vessel, or the like

when it has BoePitaCe§opPofinents F48BUSEH USGS; ’?@ LiPstent to
the target |leta&tidn,liseraSito rpnttaet end surfaces of the foam

cylinder or the lips may be coated with a hydrophillic gel

15 which occludes the foam material and promotes a better seal
between the apparatus and the vessel walls while preventing
leakage of the medicament from the foam material. FIG. 9B
and FIG. 12 show the typical placement of this hydrophillic
gel 115 on the end surfaces of the foam cylinder 40 or

20 petal shaped lips 102 so as to enhance the seal between the
device and the vessel wall 26,

In lieu of or in addition to the expansive force of
the foam cylinder, the medication delivery device of this
invention may be prcocvided with inner support means for

25 providing a force for biasing the foam cylinder against the
walls of the body cavity. This may be done in several
ways. In the embodiment of FIG. 9A and FIG. 9B, the skin
48 forming the central lumen 46 of the device and the end
surfaces 52 may be formed of a resilient material which,

30 after the release of the compressive force of the outer
sheath or similar means for compressing the foam cylinder
40, will expand to resume its uncompressed shape. This
expansion will help provide cylindrical support to the
device,

35 Alternatively, other means of providing inner support
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the walls of the body cavity, blood vessel, or the like with the outer
surface of said foamcylinder, allowing the patient's bodily fluids to 5
freely flowy the central lumen of said cylinder; MegiSy ovi di ng
a medi canent (? #E‘g foam cyl i nder such that the nedi cament’ 18 %%33@{1 in ‘
contact with said walls; and 10 neans for preventing the nedi cament from
passi ng i ntocd rténecfm/tlliabletumyl o dirhorvcidigha . thenensius}eréJammflvsahd cyl i nder
50 as 10 entglofng,fl:awsol 1§he,pati gnt '\ acbadhl y fLilds: i thagAgethod for
sel ectively delivering a rre i canent” t'o a targe oca of the wall of a
body cavity,tibirocdneeedestiorribieon ide dl@@ﬁ’pﬁﬂs‘r’h‘gh%rhetlsﬁt aesitapl a)

obt ai ni ng an @RRATAY BE €ABPELSH NGyl deaMbessed ket ! omscylimedernef

perrreabl 2 expandabl e foam said cylinder having an out er syrf ace,
central A Fép bﬁoc?ﬂ%rteﬁse@n&?ysﬁr‘?}é%%%“ 0 adiisy 8fy 188Yi ce for
i nt rodu0| ng ctdste1 cergpries a@eo cybmpukeys ddntwa taipathent tuserb oy camncbythbl ood 25
vessel, or the li kseglv%alfd del | verky d% haV| Elger I{\)roI{(S! nial r%'iea g a '.
distal end, Saird Toam cy PFHGer b ng att ﬁed ear e hi'st Al a°%f said

del i very devilkee, fwﬂemﬂynﬂhe €O e sisd faeaﬁhcyhlndeﬁ’lc?mﬁﬁe pI aced 30
adj acent to t : gt—;ﬂﬂ f.ar d t |l nder wi thin
t he body cav%{g;l %1} \bggge Qnth t %1 190 @\M?ugﬂ %%aésl&}bg%in pl aced

adj acent!®t o E?LF@J{%@& tPéca’P'F%W% Sécsrfta@ecéﬁt Blke eRCNmHl Ilém‘é"P ffe 35 body

cavi ty, bl oothyassalea 060l et o KaﬁWHéﬂlaF3anta¥\Q@ﬂﬁ%1m§H§Q|9/}9?|970dt he
outer surrace | hde a atlen 0 ul S
Lo freely fIH et Guin PRE e T e obr Sl bR O e 2

per fusi ng salldneuylﬁor:rdeld wht hha delniediryanient ceopPrissalgf at Tlhaaswlbhe hoI I ow
| tube extengjng, al J.@ask et b '&‘%}9}& Y E‘Qﬁogglgl)ég %nrﬂe% s%‘;ﬁ 3@l d at |east

one tube haV|ng afirst end ext ends out i ent and is
confi gudéd treeahec dold oy ingdPEaranto ]l aneien ts ardnekraies i @If éReehdaminto the

foam mat eri aty1 wherely BRI CRAPBIMMedTBY the o$eheg! cyel oh iddiedyged into said
first end andythereb flow fromsaid second 15 end into the am mat eri al

t hereby pl aci ng tHé&- nﬁrél E5ReRtS i 3PUNRTa st CRFPAT SRS RSN ST REANEFRY
prevent ~. ng dmeirmedi @&ppnttff@rntﬁ{ﬁ efdang ciyhenfiépw ofn tthei patient's bodily

fluids; b) oA ng $aLd GPPALAL Us Nt @ Lhesanat Ay Of tihe 20 patient;

20 serpentine coils 130 which expand radially and press
against the inside surface 48 of the lumen 46. The coils
130 are connected by a plurality of longitudinal connecting
rails 132 which connect adjacent nodes of the opposing
coils 130. The rails 132 are preferably oriented parallel

25 to the delivery device as shown, and are drawn away from
the delivery device 22 as the serpentine coils expand.
Like the embodiment of FIG. 13, when the foam cylinder 40
is compressed by a sheath or other means, the serpentine
coils 130 are also compressed within the lumen 46, and held

30 tightly around the delivery device 22. Once the
compressive force is released, however, the foam cylinder
40 expands, assisted by the serpentine coils 130 and
connecting rails 132, which also expand, pushing on the
interior surface of the central lumen 46. It will be

35 apparent that instead cf a pair of serpentine coils
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c) directing said apparatus to an anatom cal |ocation in need of

medi canent ; d) expandi ng the cylinder within the patient so as to contact
the wall's ofy Q) gdy cavity, blood | 25 vessel, or the Iideg G}% (P.;ohe out er
surface of sard Foam cylinder, while allow ng t he patient's dily fluids
to freely flow through the central |unen of said cylinder; e) delivering a
medi cament tnleetedriget comosttiionw bypil8, | mtwloduediiiy plfeunediwerte® i nto t he
first erd ofselrptea ihol Low d %ﬁdsg%hpw@idweam@ %@Emgn{,mw% of the
second end of sal tube 1nto oam mat eri al i din contact with
the wal | s ofceifr&apal iBaR/ ©hadyesaatiyel Bl godeeeeSerBEn 8N o}l ke f or
suf ficient thhrI%ht @xb@n@@sﬁ{@eﬂaﬂgtﬁggf tMO QM&B%&B@@%&Q@M% t her eby

and f) r rmV| ng apparatus fromth atient anat f ol ng use.
42. The &F%l Q1530 (FRES - coﬁbg‘i’s?%gmt E“gn%fm%%%t%g sai d

cyl i nder vvi tFl‘IGan lant thé hs ergragdmiec cageat 1 befarde dolmhreodmﬁgngazsm d 3&@ppar at us
into the anat o tlet 104 The th wherein the
step of expgnngr%g sa T(::%/) v?notnﬁl uf%e pog'?i e%%lﬁurtkiglr:gncé?ﬁ)rl ses the
step of rencwingg afshemthwﬁn:ﬁ%uﬁﬁégwu@gtmelsc,ec;nprfe§§edd@yi¢more)r so as to
al l'ow the cyldrader the %p@fl%d@pto@tnmgaﬁsp%nwm% @@@gemf 1d&erfht The

nmet hod of claim4l wherein the step of _expandin d cylinder within the
pat i ent 1§ ur tRer SXBAPFL YR LT Hd S tTOFMoF YR POR RS t &WFHG%‘F $FSWEl | when
contact ed bwdaadiakyoh! &ésverRP, 45 The nethod of claim4l wherein the step
of renoving the para fro ent anat ony .fol | g use further
conprises ret rac?fgng s%?cslb r%°|8§t %h?%eﬁ} urrg)r?vgf dgsgﬁf&?} C? havi ng an
openabl e rmwtrhalnlgetﬂhetdl@talofﬂfy éddusheatbfe oAb .thEheprpit badiof 0051 aim 41
wherein the $1:ep-ohc LMDV difle p3aRBRA! s d 0L NexARLEGRL s anat omy

foll ow ng use further conprises capturl ng sald apparatus wth a 30
capturi by dé&wdddigriperecend alieransite dRERIeMSRE SdBRYVRR yAIB\ASSe. 47. A

net hod of muft@@%urislaglpéu appahat ustfmus@hecadp\aeﬂnqetwﬁr&m a

nmedi canent to .a, ggt Iocatlfoq: of 35 the wall 8d¥ cavi tey bI ood

vessel or tK&TR $gepe o he present 1nventlon an he appended
claims are intended to cover such modifications and

arrangements,
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|
WD 00148645 PCT/ US00/ 03970 i conprising the steps of: g) formng a holl OV{I
cyl i nder of perneabl e, expandabl e foam said cylinder having an outer '
surface, a ¢R)\dofagdes! umen, and proximal and distal end 5 swf,ﬂfs@ osend being
formed of a material which expands when in contact with bodily tluids; h)
formng a skin on at |least the central |umen and end surfaces of said T

cylinder for preventing the nedi canenClLRIdMf entering the flow of the 10
patient's bodily faH ds; chaﬁﬁ\eé‘tfﬁphi ng the cylinder to the distal end off a
delivery device for i1ntroducing the conpressed c into a patient's

| i nder

body cavity, bl odd ve%QPFaB\AStﬁ%r|=i6k1ee,ct§éneé|Yd@P¥iﬂé$§/ir&é\A e digerARt 15 a
proxi mal endc@ngl tardjest abcgBdon s&F thatallihe tf gapreybhtderndmy beiagyanced
intoap tietgf' ) anatorp/ and I?l afﬁg ag acent .to the target |ocation by
advanci ng t " Y&t i VERT taedF cERF nt tXS e PREEAPYS anatony; 20 j) attaching
Eg Ehtehcyl i gpler mﬁ:@pﬁ@gs;ﬁbbaidﬁ@ge@@dgghglﬂ@ d:)rﬂeerctmrnotfyLk-l) n]gler such

a e nedi canen i Nt i erial; i ormng a
sheat h about t'~e ou'??rérsgragg%ef%%g’saglgd'%zé?%ypl %%g%&v@%rag{)futtﬁe f oam
cylinder is tightly cetwpifessedaupartiadie lgimenal aeAdoodxiyed ld adel diekgl devi ce,
and seal ed from exterpaly cQpkaeds; and 1) formi ng means for breaking the
seal and renoving the sheath from about the cylinder, thereby I 30 allow ng
the cylilfider to &&IdNG™Wi FRRASt FRX bidthr CXFERg, the ooyl indaselintr athe |i ke so
as to contact the wal lpatatngakdosdyidanitwespebodoveddiel | idee tniet hikbe outer
modi cament 35 to bo abSSDaR B ThE A OF RS et SHEE Do 2P3 8 wo
001 48645 PCTI USO0/ 03973 stavi end, bdaliessall inder tiheind kg taghiedenadf owi n

the patient’'s bodily filhui d$st01faeel ¥ fdQW LB pyghy the, senty ahbygen of |
said cylinder. 5 48. The nmethod of claim 97 wherein the step of formng &

skin onlat |east the GEverarneRhent dilte &vdisderablko ofhes Hagiepri fider

conprises the step of shatehpdrsai sh £odreddetdhycent e€d NG fropm i nto a nold
such that the foamforns a ,skin on all surfaces in direct contact with 10
the nold. 49. The net ﬁ(?&ag?oﬁfai m 47 wherein the step of formng a skin on
at | east the centwedns deeneapanéihny sihrd ayéindér sal th oyl idéodgonpri ses th
steps of:

cavity, blood vessel, or the like, so as to
20 contact the walls thereof with the outer surface
of the cylinder when said cylinder has been
placed adjacent to the target location, thereby
allowing the patient’s bodily fluids to freely
flow through the central lumen of the cylinder:
25 and
means for perfusing said cylinder with a medicament
whereby the medicament is placed in contact with

said walls.

30 2. Apparatus as described in claim 1 wherein the
foam cylinder is formed of a material selected from the
group comprising urethane, hydrophilic materials that

expand in aqueous solutions.

35 3. Apparatus as described in claim 3 further
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15 m formng said cyl_nder by nmeans of extruding a foammaterial w~h a
skin on the inside surface of the central lunen; and n) coating the end

surfaces of i nder with a hydrophillic gel which occ) [lflﬁﬁ f oam
cells 20 mhe‘t?llgﬁg/d%!égt ed. 50. The nethod of claim47 wherein e s}toﬂ%

formng a skin on at |least the central |umen and end surfaces of said
cyl i nder conppnpessihe stepsiofy applOedfos nihg sdied eykfaderobhysaieans of

extruding a f%g\hggger %dvgo h:l% Sﬁ%?n&(ﬁ:él > ddisigde s%ga(?ﬁ L‘}t the central

| umen; and p) coatlng faces e cy I nder Wi material to
forma skin. cR@pr5isimhea dmmhéfllépatmtlmqmml anthetBremoederfisy m ng a

skin on at |egshtlhe ;?@fméa%hé YRR - eﬂgoﬁswgéfwcf 3e8 r@he 5 ah oSl sirpder
conprises_the steps o formn oam cyl.i nder W thout a skin; and 35

r) bondi my a“ekrh ’Bﬁ?%a‘f‘kf@]sld’r F&égfélﬂs sEe ql@&lﬂde% angyeR gIHBEWS cyl i nder .

PCT/ US00/ 0397%8i%R. fdhes ned hiethedmeabak ns &1 Whiertgien slt€ast epr odaildmdiang a
skin onto the urfaJ(_:e of said foamcylinder i 5 conprises the step of

di pping said 8)%7 @er so as to coat selected surfaces with a l'i quid

mat eri al which cures and becones a skin. 53. The nmethod of claim51 wherein

the step of 10 bonding gyskidtant LbecsHidacs oha5ai d ! eamel [ nder

conprises the step of dipping a cylindricall skin'i ‘material into a
liquid fHbam FRMEFI&PY 0 By Skepnf eFred dmntéw PH@I@F ﬁ%ﬁa%@fpreforned
skin. 15 54. sEhe mehhogyDfnddai m 51 wherein the step of bonding a skin onto
the surface of said foamcylinder conprises the step of spraying a skin
formng material upon the surface of the cylinder. 20 55. The net hod of

cl ai m 54, further 5conprpsd rerushesstiepsribed Sin idlaemt nngfmhﬁlémam cyl i nder

before sprayi] %% E?&E&O{h{cﬁ[ r{?ari%eg%g}}:h@é dugg %)%”P%Qo% 5s BXR Sal &%Qe '

central |umen portion yl'inder; e-1nverting cyl i nder
fol | ow an applecé aapnent ofo tﬂ@‘@l@l\lﬁ:sbﬂt Halte‘t% Rivpdeoiren i)bmlif@n resunes

its positioniasct bee stsdmca@frithe central lunen of the cylinder.

6. Apparatus as described in claim 5, wherein said
porous skin is formed of a hydrophillic urethane material,
20 and said check valves comprise a plurality of flaps formed

in said skin.

7. Apparatus as described in claim 1 wherein the
delivery device 1s selected from the group comprising a

25 catheter and a catheter guidewire.

8. Apparatus as described in claim 7 wherein the
means of attachment of said foam cylinder to the distal end
of said delivery device comprises at least one tether

30 connected between the distal end of the foam cylinder and
the distal end of the delivery device, and at least one
tether connected between the proximal end of the foam
cylinder and the delivery device, whereby the compressed
foam cylinder may be advanced through the patient’s anatomy

35 as the delivery device is so advanced.
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30 56. The nethod of claim47, further conprising the step of formng th
ends of ‘the cyIinder into convol uted conical |ips which conpress inwardly
so as to fag (1 Fg a seal between the end surfaces of thg %%@@wul nder -
and an irregularly shaped body cavity. 35 -37 WO 00/ 4864§ /USOO/ 03970
57. The nethod of claim47, further conprising the step of formng the ends
of the cylinder into épbendrisals eleastriibedi ps whaioh Tonmress sawdrdly so as

to facilitat n ggr}g urf.ac f i nder and an 5
irregularly s 1"E‘thap?(?ilol(r)l )%/E\(/:\g\%l ?3{/@&6 'ﬁ%fe tir}gt ﬁgde% dalo?n%?%cmf urt her q
conpri si ng tdel isteay erVieenbngheatds off at hendyny n@l@@‘nti g & peurality of
pet al - shapedsdi#n eMinCRoaQMPr esgidwardly so as to 10 facilitate a seal

bet ween l;)he end surfaces of the foamcylinder and an irregularly shaped
body cavrty. 59. The nethod of claim47, further conprising the step of
coating the ends 1df. th@pfaﬁaﬂmsyelsi ke Adibkh an1oldydrophiddeia geé which

occl udes the foam celdl %1"‘@‘393 hé/ Ir ¢ éje esro as to facg lelr;.[lat ea% s%al bet ween

t he end surfaces 7 Che foam cylinder an body I%:avﬂgy
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12. Apparatus as described in claim 11 wherein the
means for perfusing said cylinder with a medicament
comprises two hollow tubes which extend the length cf the
delivery device, such that the medicament may be introduced

30 into the first end of the first tube to perfuse said foam
cylinder, and may be subsequently drawn from said fcam
cylinder into the second end of the second tube such that
the medicament is circulated through said foam material to
reduce spillage of medicament into the bloodstream.

35
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]"& ()--1& 109 " ]1& ()ApparatusJis 3dedctibel % c&afn - D! widQ%R the9! %10%

& ()-910% & - 102 10" "£8 10% & -3"0""$ SWUS~\: 16 %.0%p& () - 9!
%10%mm&j()_9%gans for perTusing salgléQlln&%r wy%g a me 1came£%

comprises preloading a drug into the foam material, said
drug being in a form selected from the group comprising

10 powder, pellets, and liguid.

15. Apparatus as described in claim 1 wherein the
means for expanding the cylinder comprises a soluble sheath
tightly disposed around said compressed foam cylinder and

15 having a sealed distal end, said sheath configured to
dissolve after contact with bodily fluids, to thereby allow

sald compressed cylinder to expand.

16. Apparatus as described in claim 1 wherein the
20 means for expanding the cylinder comprises:
a sheath tightly disposed around said compressed foam
cylinder and having a sealed distal end; and
means for breaking the seal of the distal end, and
inverting and pulling said sheath toward the
25 proximal end of said delivery device, so as to
remove it from around salid compressed cylinder,
to thereby allow said compressed cylinder to

expand.

30 17. Apparatus as described in claim 1 wherein the
means for expanding the cylinder comprises:
a sheath formed of knit filaments;
at least one filament of the sheath extending from the
distal end of said knit sheath along the delivery

35 device to the proximal end thereof, whereby an
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a sheath formed of at least one helically wrapped
filament;
at least one filament of the helically wrapped sheath
10 extending from the distal end of said sheath
along the delivery device to the proximal end
thereof, whereby an operator may pull said
filament, causing the helical sheath to unwrap
and thereby allow said compressed cylinder to

15 expand.

19, Apparatus as described in claim 1 wherein the
means for expanding the cylinder comprises:
a sheath formed of braided filaments in tension;

20 at least one filament of the braided sheath extending
from the distal end of said sheath along the
delivery device to the proximal end thereof,
whereby an operator may pull said filament,
causing the tension in said braided sheath to be

25 released and thereby allow said compressed

cylinder to expand.

20. Apparatus as described in claim 1 wherein the
means for expanding the cylinder comprises:

30 a sheath disposed around said compressed foam
cylinder, said sheath having a sealed distal end
and being placed under vacuum pressure so as to
tightly squeeze the foam cylinder;

means for opening the sealed distal end of said
35 sheath; and
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21. DApparatus as described in claim 20 wherein the
means for opening the sealed distal end of the sheath
comprises means for puncturing the sealed distal end of
said sheath so as to cause it to open, said means for

puncturing being contained within said sheath.

22. Apparatus as described in claim 1 wherein the
foam cylinder has time dependent swelling characteristics,
and the means for expanding the cylinder comprises
introducing the cylinder into the anatomy and advancing it
to the target location before the cylinder swells to its

required therapeutic size.

23. DApparatus as described in claim 2 wherein the
means for opening the sealed distal end of the sheath
comprises:

a protrusion extending from the distal end of said
delivery device, said protrusion being contained
within said sheath;

means for extending said protrusion toward the distal
end of said sheath so as to puncture the sealed
distal end of said sheath and cause it to open;
and

means for pushing said foam cylinder through the open
distal end of said sheath and advancing said

cylinder into the patient’s anatomy.

24. Apparatus as described in claim 3 wherein said

anti-thrombogenic agent is selected from the group

-28-
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25. Apparatus as described in claim 3 wherein the
anti-thrombogenic membrane comprises a material selected

5 from the group comprising a hydrophillic polymer film, a

microporous film, and laser cut holes in a polymer film.

26. DApparatus as described in claim 1, further
comprising means for preventing the medicament from

10 entering the flow of the patient’s bodily fluids.

27. DPApparatus as described in claim 26, wherein the
means for preventing the medicament from entering the flow
of the patient’s bodily fluids comprises an impermeable

15 membrane covering at least the central lumen and the: end
surfaces of the foam cylinder, so as to prevent the

medicament from leaking from the foam cylinder.

28. BApparatus as described in claim 27, wherein the
20 portion of said impermeable membrane which covers the end
surfaces of the foam cylinder extends onto and covers a
portion of the outer surface of said cylinder near each end

surface.

25 29. Apparatus as described in claim 1, further
comprising inner support means disposed within the central
lumen of the compressed foam cylinder so as to provide
cylindrical support to the cylinder when in its expanded
state.

30

30. Apparatus as described in claim 29 wherein said
inner support means is selected from the group comprising a
resilient skin covering at least the central lumen and the
end surfaces of the foam cylinder, a helical coil of

35 superelastic ribbon which expands when the foam cylinder is
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inner support means comprises two serpentine coils, one

10 disposed at the proximal end of said foam cylinder, and one
disposed at the distal end of said foam cylinder, said
serpentine coils being connected by a plurality of elongate

rairls disposed parallel to the delivery device.

15 33. Apparatus as described in claim 32 wherein the
serpentine coils with connecting rails are configured to be
pulled into a lumen formed in the delivery device for

removal from the patient.

20 34. Apparatus as described in claim 1 wherein the
delivery device comprises a catheter having at least one
openable mouth at its distal end, into which the foam
cylinder may be retracted for removal from the patient
following use.

25

35. Apparatus as described in claim 1 wherein the end
surfaces of the compressed foam cylinder comprise resilient
lips configured to provide a seal between the end surfaces
of the foam cylinder and an irregularly shaped body cavity.

30

36. Apparatus as described in claim 35 wherein said
lips are selected from the group comprising convoluted
conical lips, cylindrical lips, petal shaped lips, and
hydrophillic lips which swell when hydrated.

35
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10 compriszng a hydrophillic gel perfused into the foam

material to occlude the foam cells when hydrated.

40. BAn apparatus for selectively delivering a
medicament to a target location of the wall of a patient’s
15 body cavity, blood vessel, or the like, comprising:

a hollow cylinder of permeable, expandable foam, said
cylinder having an outer surface, a central
lumen, and proximal and distal end surfaces,
said cylinder held in a compressed configuration

20 by means of a sealed sheath disposed thereabout,
and formed of a material which expands when in
contact with bodily fluids;

a delivery device for introducing the compressed
cylinder into a patient’s body cavity, blood

25 vessel, or the like, said delivery device having
a proximal end and a distal end, said compressed
foam cylinder being attached near the distal end
of said delivery device, whereby the compressed
foam cylinder may be advanced into a patient’s

30 anatomy and placed adjacent to the target
location;

means for breaking the seal and removing the sheath
from about the cylinder, thereby allowing the
cylinder to expand within the body cavity, blood

35 vessel, or the like when it has been placed
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5 freely flow through the central lumen of said

cylinder;
means for providing a medicament to the foam cylinder

such that the medicament is placed in contact
with said walls; and

10 means for preventing the medicament from passing into
the central lumen or through the end surfaces of
salid cylinder so as to enter the flow of the

patient’s bodily fluids.

15 41. A method for selectively delivering a medicament
to a target location of the wall of a body cavity, blood
vessel, or the like, comprising the steps of:

a) obtaining an apparatus comprising:
a compressed hollow cylinder of permeable,

20 expandable foam, said cylinder having an
outer surface, a central lumen, and proximal
and distal end surfaces;

a delivery device for introducing the compressed
cylinder into a patient’s body cavity, blood

25 vessel, or the like, said delivery device
having a prcximal end and a distal end, said
foam cylinder being attached near the distzl
end of said delivery device, whereby the
compressed foam cylinder may be placed

30 adjacent to the target location:

means for expanding the cylinder within the body
cavity, blood vessel, or the like, when it
has been placed adjacent to the target
location so as to contact the walls of the

35 body cavity, blood vessel, or the like with
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medicament comprising at least one hollow
tube extending at least the length of the

delivery device, said at least one tube
having a first end which extends outside the
10 patient and is configured to receive a
medicament, and a second end which extends
into the foam material, whereby medicament
may be selectively introduced into said
first end and thereby flow from said second
15 end into the foam material, thereby placing
the medicament in contact with said walls;
means for preventing the medicament from entering
the flow of the patient’s bodily fluids;
b) introducing said apparatus into the anatomy of the
20 patient;
c) directing said apparatus to an anatomical location
in need of medicament;
d) expanding the cylinder within the vatient so as to
contact the walls of the body cavity, blood
25 vessel, or the like with the outer surface of
said foam cylinder, while allowing the patient’s
bodily fluids to freely flow through the central
lumen of sald cylinder;
e) delivering a medicament to the target location by
30 introducing the medicament into the first end of
the hollow tube, such that the medicament flows
out of the second end of said tube into the foam
material, and is held in contact with the walls
of the patient’s body cavity, blood vessel, or
35 the like for sufficient time to be absorbed
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10 43. The method of claim 41 wherein the step of
expanding said cylinder within the patient further
comprises the step of removing a sheath which surrounds the
compressed cylinder, so as to allow the cylinder to expand

within the patient’s anatomy.

15
44. The method of claim 41 wherein the step of
expanding said cylinder within the patient further
comprises the step of allowing the cylinder to swell when
contacted by bodily fluids.
20

45. The method of claim 41 wherein the step of
removing the apparatus from the patient’s anatomy following
use further comprises retracting said cylinder into the
lumen of a catheter having an openable mouth in the distal

25 end thereof.

46. The method of claim 41 wherein the step of
removing the apparatus from the patient’s anatomy following
use further comprises capturing said apparatus with a
30 capturing device disposed at the distal end of the delivery

device,

47. A method of manufacturing an apparatus for
selectively delivering a medicament to a target location of

35 the wall of a body cavity, blood vessel, or the like,
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surfaces, and belng ormed of a materlal which
expands when in contact with bodily fluids;

h) forming a skin on at least the central lumen and
end surfaces of said cylinder for preventing the
medicament from entering the flow of the

10 patient’s bodily fluids;

i) attaching the cylinder to the distal end of a
delivery device for introducing the compressed
cylinder into a patient’s body cavity, blood
vessel, or the like, said delivery device having

15 a proximal end and a distal end, so that the foam
cylinder may be advanced into a patient’s anatomy
and placed adjacent to the target location by
advancing the delivery device into the patient’s
anatomy;

20 jJ) attaching to the cylinder means for providing a
medicament to the foam cylinder such that the
medicament may be perfused into said foam
material;

k) forming a sheath about the outer surface of said

25 cylinder, whereby the foam cylinder is tightly
compressed upon the distal end of said delivery
device, and sealed from external contact; and

1) forming means for breaking the seal and removing
the sheath from about the cylinder, thereby

30 allowing the cylinder to expand within the body
cavity, blood vessel, or the like so as to
contact the walls of said cavity, vessel, or the
like with the outer surface of said foam cylinder
at the target location, allowing the medicament

35 to be absorbed by the wall of the patient’s body
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surfaces of said cylinder comprises the step of forming
said cylinder by injecting foam into a mold such that the
foam forms a skin on all surfaces in direct contact with
the mold.

49, The method of c¢laim 47 wherein the step of
forming a skin on at least the central lumen and end
surfaces of said cylinder comprises the steps of:

m) forming said cylinder by means of extruding a foam
material with a skin on the inside surface of the
central lumen; and

n) coating the end surfaces of the cylinder with a
hydrophillic gel which occludes the foam cells
when hydrated.

50. The method of claim 47 wherein the step of
forming a skin on at least the central lumen and end
surfaces of said cylinder comprises the steps of:

o) forming said cylinder by means of extruding a foam
material with a skin on the inside surface of the
central lumen; and

p) coating the end surfaces of the cylinder with a

material to form a skin.

51. The method of claim 47 wherein the step of
forming a skin on at least the central lumen and end
surfaces of said cylinder comprises the steps of:

q) forming a foam cylinder without a skin; and

r) bonding a skin onto the surface of said foam
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52. The method of claim 51 wherein the step of
bonding a skin onto the surface of said foam cylinder
5 comprises the step of dipping said cylinder so as to coat
selected surfaces with a liquid material which cures and

becomes a skin,

53. The method of claim 51 wherein the step of
10 bonding a skin onto the surface of said foam cylinder
comprises the step of dipping a cylindrically shaped skin
material into a liquid foam material to thereby form the

foam cylinder upon the preformed skin.

15 54, The method of claim 51 wherein the step of
bonding a skin onto the surface of said foam cylinder
comprises the step of spraying a skin forming material upon

the surface of the cylinder.

20 55. The method of claim 54, further comprising the
steps of:

s) inverting the foam cylinder before spraying the
skin forming material thereon so as to expose the
central lumen portion of the cylinder; and

25 t) re-inverting said cylinder following application of
the skin so that the skin coated portion resumes
its position as the surface of the central lumen

of the cylinder.

30 56. The method of claim 47, further comprising the
step of forming the ends of the cylinder into convoluted
conical lips which compress inwardly so as to facilitate a
seal between the end surfaces of the foam cylinder and an
irregularly shaped body cavity.

35

37-



& ()-! 10%n& ()-! gl0%Z& () - "H[99\ = 1011 ~"10% & ()-t!'tf@10% ()-!kf@
109& ()- 109Z3 & ()-F, 810%& ()-!t ' 10% ()-t Normal" "Heading 13]c"
Headi ng 23 (wéﬁ @ding 33] c¢" "Heading 43]c" "Heading 53]@CThk@ﬁ@yﬁg 63] c"

"Headi ng 73]c

ading 83]c" "Heading 93]c"A "Default Paragraph

Font $+2| Bl QoYOahpgx& JUu: 2 "$&(*, . 02468: <>@DFHILC=s[ JS ?.
3"$' ), . 1357<e=BERFKIhERM fdd hifd gkl as t 2d] sucthidiXenhpbikond) Ge

RonanArlm

" #S0B () *F

€] rkglfggé%g%F¥ﬁg éﬁH%r%¥0E9508§H§HHéE11nto cylindrical

6Ti nes New

<= >7@ABCD@PI@ﬂ|t1|¢LM@PQF@@\ANWE[r\e}sfs ippedeigrqg Ksmiepdasi biwda{q } ~

10

15

seal between the end surfaces of the foam cylinder and an

irregularly shaped body cavity.

58. The method of claim 47, further comprising the
step of forming ends of the cylinder into a plurality of
petal-shaped lips which compress inwardly so as to
facilitate a seal between the end surfaces of the foam

cylinder and an irregularly shaped body cavity.

59. The method of claim 47, further comprising the
step of coating the ends of the foam cylinder with a
hydrophillic gel which occludes the foam cells when
hydrated so as to facilitate a seal between the end

surfaces of the foam cylinder and the body cavity.
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