1 1 MAY 20D Adjustable Inplantable Genitourinary Device 5 Fheld of Hq@g m
I nyention The invention relates generally to inplantable nedical LVI g
and in particular to inplantable nedical devices for coaptation of a body
| umen. Bar ground of the Invention Various inplantable devices, such as

i nfl at abl e/ di stensi bl e nedi cal 10 devices, are known in which the

di stensi bl e nedical devices are inplanted into the tissue of a human to
treat urinary incontinence. These devices have typically relied upon
restricting or constricti %ﬂ;he ugﬁ%}ﬁg of the q?ttent to maintain
continence. U.S. Parﬁhﬂ“&b npdant piLourdgaryVeviee o attenpt at such a
proposed 15 device. U S. Patent 4,773,393 relates to a hypodermcally

i npl antabl e genitourinary prosthesis which provi des an extensibl e,
inflat@able tissue expandingEEﬂdhLﬂmahﬂmnﬁﬁnlocated in proximal urethral
tissue to add bulk to these tlss for o rcon1 uringﬁy i nconti nence by

Iocal i zed i ncr Begs@veRionirslaise eeRse! ‘%nlj‘ BNV ASR0Y 479 to Haber et
s an ﬁ-[ .@ﬁ% iR aﬁ&blef}ﬁé&yﬂ‘a@%cm’orC@Hpsmﬂ&ife@oaﬁmrd@i ivering material

to an inf¥ rane of a genltourlnary prosthesis within the tissues
of a patient for overcom niga g ! Wice. U.S. Patent 4,832,680 to
Haber et al. reI at es ar at us far npl antl ng a

geni t ouri nary ¥prest AW “éa%g%ﬁ%pﬁeé’lsﬁl@ ashmélf@eé%gﬁ {égﬂglgn e\glmrﬂrent 25 menbr ane
for repai Bivigesdart kHb®n o whRk hCusBhEbERidderal whiieds aisinipipreed &do f r om an
external source. U S. Patent 5,304,123 to Atala et al relateﬁ to a

det achabl thertissier afachuruatth SE& UNNIEOIERRHIEREF- | ARTSE ARVIERIYE SHIE st r ument

for inplantation into.the L, HE0L AR Biiicat RAahkighin Al so, U S

Pat ent 5, TdAW%nF§I%¥@¥3r ?ﬂﬁﬁﬁﬁ g{ahgcusseseg 5ﬁfectly vi sual i zed met hod
for, depl oyhsitheficedet achabl e nenbrane at a target S|te in vivo. U S Patent

5, 830 228 to Knapp et al. relates to a neth ystem fdor depl oynent of
a detachabl e Bh$ t 41773,3P AP ebe et @ lsr?“\ﬁ“\?@pt 6‘?&:‘%11 RFPRt%d, these devices

Tai nt |n re r fo 4 h&dadthiety im ,ﬁﬂﬂattenpt to assi st
W th antl ﬁé?\?:gjgl-gﬂe&t%% %fagéelgtegvol cegp are lpr oynle F?ao 1 1 MAY 2004 WO

01/ 26581 Remitdu@aryARddiBesis which provides an extensible, inflatable tissue

expanding membrane to be located in proximal urethral tissue to add bulk to

these tissues for overcoming urinary incontinence by localized increase in tissue
volume.

20 U.S. Patent 4,802,479 to Haber et al. is an attempt at an instrument for
dispensing and delivering material to an inflatable membrane of a genitouninary
prosthesis within the tissues of a patient for overcoming urinary incontinence.
U.S. Patent 4,832,680 to Haber et al. relates to an apparatus for hypodermically
implanting a genitourinary prosthesis comprising an extensible containment

75 membrane for retaining a fluid or particulate matter which is injected from an
external source.

U.S. Patent 5,304,123 to Atala et al. relates o a detachable membrane
catheter incorporated into an endoscopic instrument for implantation into the
suburethral region of a patient. Also, U.S. Patent 5,411 475 to Ataia et al.

30  discusses a directly visualized method for deploying a detachable membrane at a
target site in vivo. U.S. Patent 5,830,228 to Knapp et al. relates to a method and
system for deployment of a detachable balioon at a target site in vivo.

Once inflated, these devices maintain pressure on the urethra of the patient

in an attempt to assist with continence. However, these devices are prone to



2 being under or over inflated at tine of inplant, |eading to undesi r@pl !
post operative results. For exanple, if the devices are overinflat e’ | -'&@y
cause WORK26Blet hra to be restricted too tightly, and t RCTHROMRIMG6 i s at ri sk
for retention, a condition where the patient cannot pass urine. Such a
condition could lead to 5 ki dney damage, necessitating major corrective
surgery or at mninumuse of self-catheterization to enpty the bl adder on
a regul ar baﬁéhﬁdérfb‘r'%véﬂﬁhﬁéﬁ'aﬂgm%%?imglaﬁkIé_%ﬁi tbhRldidabRCt | nfection.

Furt hernore, “once these devices have been inplfanted wthin the patient,

the only peswrsrafverresndisi kgr tiemple,nf thealericensreafvennilaed opeayataitsee pr obl em or

10 device, mal function is throu Lor..surgery. Also, the devices are not
secur ed Wetqg?tﬁrattﬂgetqeggg}gg 1% g?:l“&a%%c{ ﬁh&‘?flt,c‘lerﬁds ?"rféﬁ?‘ébﬁ' wenyat, dssibility of
the devi cegndifBrowabre e Pafd: MrRPopdshariRat Saya sorntRddull leB$RF ting them a

probl em which has been noted with prior art devices. Thus, an inportant
medi cald nkddersimegs, hecessitating mgajoneogreriyd sungeryloe abminimentwse of r eat | ng

urinary ingentinence. SunmaAr f e, lnvention The present invention
ot ovi s SETDRERESendS s EC birdee’ hch FRtER bp R Sl e oV 0t 1 g o
body | unefisk bfuriidey aatrddfeansd., the body lumen is a urethra, where the
I npl ant abl e device is used to coapt the urethra to assist the patient in

urinary cont i Refeemorhenceieahdetcs hapeibecalimplaptedewiiais thhpatisgyant age of
bei 20 ' X t ' i ol | tively.
Thi o0 pos A, fEuE Siobing i id 8 eppnr' ol BRteBLisfle BRIIAOE 00T 2L 1P Vi

a physlioci devicd malfegtioatie tHrbwghommyon surgéryp rAdss uhedeviges iagtndtaeduned urethra to

ensure contjnence of e patient and to mnimize_iatrogenic effects. In
one enbodM H’tt?‘cf‘ﬁ%‘ethg@rF{‘)’tlg%f%@Fr%ft&pqsﬂH] eftheflevitht antable 25
device assfglivg btk AGKY ielpalag FORRY inGfseRindABRACY pldbR whidie | mp! ant abl e
devi ce assenbly includes an inplantable device which includes an adjustable
el ement ahas keen obtedavithepoornpart devisredy This @n amipogandt imhedical seasaxistniorudes a
continuous_wall . ncl.udi n. inner surface defining a chanber. The tubul ar
el ongat e %Wﬁ%%‘i %Péé‘%ag‘gé@?"ﬁﬁg?‘%“ﬁw‘%%’? DCMBFal end and a distal
end, 38 where the peripher aSnfindad the Ineanefdt ed to and sealed to the
adj ustabl e el enent. The tubul ar el ongate body further includes at |east a
first interi o%ﬁﬁ%wéwtlmrweé@ém@n%#ggﬁw and|a pethad fordist ubul ar
el ongat e ' ni ] | ond openi ng
T i o St ¢ bo) ARATIh Alombddifick, e HERY 15Hn 1 el

where the implantable device is used to coapt the urethra to assist the patient in

urinary continence. The implantable medical device has the advantage of being

20 adjustable both at the time of implantation and postoperatively. This
postoperative adjustability of the implantable medical device allows a physician
to regulate the amount of pressure applied to the urethra to ensure continence of
the patient and to minimize iatrogenic effects.

In one embodiment, the present subject mater includes an implantable

25 device assembly for controllable coaption of a body lumen. The implantable
device assembly includes an implantable device which includes an adjustable
element and a tubular elongate body. The adjustable element includes a
continuous wall, including an inner surface defining a chamber. The tubular
elongate body includes a peripheral surface, a proximal end and a distal end,

30 where the peripheral surface is connected to and sealed to the adjustable element.
The tubular elongate body further includes at least a first interior passageway
which extends longitudinally in the tubular elongate body from a first opening at

the proximal end to a second opening in fluid communication with the chamber



111 Nhu 2 0 0L W 01/26581 PCTIUSOQ 28116 3 of the inplantable dew |rﬁgygmg
This allows for adjustably expanding or contracting the adjustable elenent
by appiichflsktsawabl e material introduced through the firspraRe@eith The

i npl ant abl e devi ce assenbly al so includes a sheath, where the Egat

i ncl udes a wall having an inner surface which deflnes a channel through 5
which at |east a portion of the inplantable device can pass. In one

enbodi ment,. the inplanted device is inserted into body tissue by passing
the devic&f f'}?rlmﬁwweed%%%t%ls v 108 2t stablys xnapding SEFQIBCHRE 0 t he ti ssue

of the pathephudiile LRGHn BiPadoel ﬂmﬁle%me 1 infroRYE b PG, N channel

of the one e ment e 1np ante evi ce noved t hrough
t he sheat bpdfing. h’rl'belghplhhtablasievwé assepﬁ%als@d-;clmraehem whestitheod i s i nserted

into the fjrst, inpterior assa e. rod is inserted into the
1ot 1t ohea iglhh s Sl e Hanm sul e BisREEness PHPaclMDMEt end. di o1 al
to both t%éuﬁtaeaswgehmo@% ﬁﬁﬁzﬁﬂﬁole%ﬁ@é eﬂlpissthe first interior passage
way. Force can then be applied the push rod to nove the inplanted

devi ce at | eass opaembadiment, hlueuugﬂanthiad@hmmhseoﬂednrkte bedy sksmabf. | n an

oo PRET R o b bE kR, P A S gl 1S Bedis®iT " or 1 o

of the tWhedfariehOf@ahén ih@dM?lfaﬁQH]d%Ombrﬁ Rbvidtidogdhaseshamnel of the second
i nterior Eassa eway is of sutfficient dianeter to receive the push rod

whi ch contsheatls imencoanbadisent. @admplanted|dsiiceds movedirough thesheath push rod to
move the igml a0 Jge-ﬂ{sg%k‘hﬁﬁslﬁfgd &ﬁ&éﬁhe"%};'r% mE{He@LlHJE& hORest Naddle! of the
a | e

sheath.” I n an I'ona odi ment eV|ce assenbly can
fupther ipasdageleayn Al @evasheod isénsartedingo tmﬁnsaintaioopassngaewey at |least a
poriti on of the, inplanted deV|ce 1S hous?p in the vol une efingd by the

sl eeve. Iﬁoﬁﬁé‘@SCB%GdY‘%‘hF losgdgnd digtal e borhythe fptaperire 489 589nd r ¢ passed
through thge ﬁhg%?thesﬁrsﬁﬁteanP%EWaf heorédb stk be afhicmp ihdish the distal

end of the sheath. The adjustabl®e €lenent is then expanded so that contact
i s made wirpdhtda meve th;sxmlanlad dsnige atlepsidiartially, thravghdhrechann¢lofdiet hdr awn from
the bo gr which the sleeve is then either passed around a portion of
t he inﬁar‘?ﬁ W device or a portion of the 30 inplanted device deforns to

al | ow t he i nplianhetetanicenbslinass thettbuigheibhgate bédieutluden aderoatit er nati ve
embod, rrentlmelt_lgre paséls.'?gee\\/w%y sthu\:,inl etxrt]e%rd?\fgngﬁtilgma}l? %lo?t%dat least a portion of the
tubular elongate body from an inlet to a closed end. The second interior
passageway is of sufficient diameter to receive the push rod which contacts the
20 closed end to allow force applied to the push rod to move the implanted device at
least partially through the channel of the sheath.
In an additional embodiment, the implantable device assembly can further
{ include a sleeve having a longitudinal slot, where at least a portion of the
implanted device is housed in the volume defined by the sleeve. In one
25 embodiment, the sleeve and implanted device are passed through the sheath so as
to extend the adjustable element past the distal end of the sheath. The adjustable
element is then expanded so that contact is made with the tissue. In one
embodiment, the sheath is withdrawn from the body, after which the sleeve is
then either passed around a portion of the implanted device or a portion of the
30 implanted device deforms to allow the implanted device to pass through the
sleeve. In an alternative embodiment, the sleeve is withdrawn from the body,

afier which the sheath is passed around a portion of the implanted device.



after which the sheath is passed around a portion of the inplanted 1de YR E BN
WO 01/ 26581 PCT/ US00/ 28116 4 In an additional enbodinent, the inplantable
devi ce WRPLS8 a rear port element coupled to the proxPEHPSEMEISE t he
tubul ar el ongate body. In one enbodinent, the rear port elenent is

rel easably attached to the tubul ar el apgate body. The rear port el enent

i ncluding a cavity in fluid conmunication with the 5 first opening of the
first interior RASSAGANMA emtbbdimahl, HeSmbRintableltedticy Phciides aRasSRek t hrough the
rear port element to either expand or contract the size of the adjustable
el enent . | nelementsobplidne the proxigal end ofphe tubulap plongathbedyanlngingst i ¢ septumto

contract t nEnaRp et g e et Hs IR S TR RARR RoBRRTTC

mat ter al sopsdic! TG8ardpdki dlEhemandliding aBavietin fluededmmatgicaiorowitBe@nd porti on,
where the second portion is of a |esser strength conpared to the first
por ti on. 51 nfitstepenitgof the first intaaorpastagewalr Fip Alles fopdaid YAWgEt udi nal | y

al ong the wal | 3 %hg ed. In one
enbodi nent p?sﬁ%& &%gﬂ’%%ﬁ%ﬁn@lgﬁ%ﬁtgﬁ% I %‘Kche%tcgeag&%élg% %gé;@fé@%endi ng 15

| ongi t udi nahdjystableeRnidhe Uidde entbiodiment.shé reanpove alemantdtms auetastibi ch t he
sheath can be torn. I n an additional. B enbodjment, he wall of the sheath

can i ncl udeSeRtem ta Esriviedneedie daransty whish diopvaple mateial SAHPRFS INEXRABA to al |l ow
for the sheg}f, c‘% aﬁ%?l%ﬁ@c‘?éi’nén‘i‘to two pieces. Alternatively, the sheath
It ﬁrolug t

can include a's he  wall, where the slit extends longitudinally
al ong t H® wal | . TRE sheatlnof thel greserasabjectimhattr alsoincludesa fings iparticacanda i ce

further includes a ti sui table.to penetrate tissue., | n qne enbodi nent,
the tip is MRS aneqHagecend Roction syispsfhe seopdporon gt alesser ghrengll'y | 20
el ongat e bodymphlell & MRt firvHortior. N8 oAk ShBbdinRA€ tRf sebdif foiGén Exdendsor s t he

tip, where the tip I1s exposed at the distal end of the _tubular elongate

body when t hengitudinally elodg tiic walbtopaliow fop thepralkeidhe sheathdn bgsepasatgdt | et end in
the second interior nassage . Fi j . . . t he
i npl ant abl e TH80F E‘Bﬁ%ﬁm{eﬂg% & enr%por{l}%{/%yn ?%Lr}alfrlgpg{léesgs%%ﬁé ﬁe élgjm%fst abl e
clement 1 neMghman@laiond thewslt obichi dptate 4 weak srebeweywhich the jsheatireant i n

vol une through the rear port elenent |ocated under a patient's skin,
remotel y fr&fmteme Inan additional cmbadiment, %‘Hi‘lﬁgftgl:gwm%’ﬂtm?l@

t
gﬁﬂﬁ% 30 of the
present i nvepid FRfulifial1? along & AP oW 18r HRKEMh &be | N Vi VO
postoperatisgsa Sgﬁtég | :’f{[?n 0 o?h Sgessure and size of the adjustable
el ement . separated into two pieces. Alternatively, the sheath can include a slit through the

=

wall, where the slit extends longitudinally along the wall.

20 In an additional embodiment, the implanted device further includes a tip
suitable to penetrate tissue. In one embodiment, the tip is positioned, or is
formed, at the distal end of the tubular elongate body. Alternatively, the distal
end of the push rod forms the tip, where the tip is exposed at the distal end of the
tubular elongate body when the distal end of the push rod passes through an

25 outlet end in the second interior passage way.

Finally, an important feature of the implantable device of the present
invention relates to the adjustable element or membrane which is accessible for
subsequent adjustment in volume through the rear port element located under a
patient’s skin, remotely from the adjustable element. Another important feature

30 of the present invention over the prior art devices is the convenient in vivo

postoperative adjustability of both pressure and size of the adjustable element.

\



1 7 MAY 2DDb t WD 01126581 5 PCT/ USOQ 28116 MAY ZOQo Brief Description of
the Drawings Figure 1 is a schematic view of an inplantabl e device a’sm\nﬂlﬁy
accor di ngwotopr2éme enbodi nent of the present subject mttepmmﬁ@f/ﬁ"’% sHeaith
is shown in cross-sectional view to reveal an inplantable device; 5 Figure
2 is a schematic cross-sectional view of the inplantable device assenbly
according to one enbodi nent of the present subject matter; Figure 3 is a

schemati c cross-sectional vi the.| ntabl e devi ce assenbly accordi ng

to one enbodi nent of the pr ’ gure 4A is a schematic

of the inplant abmuelev'awsoas@@[ﬁmwwafqamhmﬁtam delfde a8temBIPRLL of the
emati ¢ of the inplantable device

present subject matter; Fi ?ure 4B is a sc ‘ .
assenbl y acc# efefrintodiment ! gharseserenibast matier, wherearsheatyiy shownnmt t er, Figure

515 2 SchemBlust o] Pl ANLARLE HENGRLARGRLII N0 Lo one  erbodi ment of

the present subject matter I's a Schematic cross-sectional
view of the inpl Aigueb? ¢ dehemetic apsseebliynahezorditheidislanatde dediegli nent of the
present subj ect tter; Figure 6B is a s{c)tkl_}enat ic end view of the

i npl ant abl e ARG a&ﬁ%’é‘l‘ﬂﬁ_‘?”ﬁ& P@!F??Qt? he RSN BURIFSHERANCH! t he present
supj ect matter PRgures it cheftaSClEMRbRondl Gwalf e HGHNIBGEAEL N Lo one
J r IS a

enbodi nent of 20 the present subject matter; Figu schematic view
of a sheat h asscwmblyi avgordingtne®ne pimbddiment ofithe prekent sulgest materbj ect natter;

Figure 7Cis a schemafic view of a.sheath according to one enbodi nent of
the present subj eEHHPERESC a&?gﬁ?’&‘%ﬁf#@ﬁ%ﬁsﬁﬁmi}wwd&sta sheat h
accor di ng ot oo emBsdiReht dithe prlesent Bibjddi afa@ief; subj ect matter, Figure 8B is a
schematic view of a sheath accordi@{r;g to one enbodi mrent of the present

¢

subj ect matter; Figyie €Bds 3 schamain irplantable devige aysembly ascomdingitag to one
embodi ment  Ofne empodiment of the present subject matter;

Figure 5 is a schematic of an implantable device according to one
embodiment of the present subject matter;
15 Figure 6A is a schematic cross-sectional view of the implantable device
assembly according to one embodiment of the present subject matter;
Figure 6B is a schematic end view of the implantable device assembly
according to one embodiment of the present subject matter
Figure 7A is a schematic view of a sheath according to one embodiment of
20 the present subject matter;
Figure 7B is a schematic view of a sheath according to one embodiment of
the present subject matter;
Figure 7C is a schematic view of a sheath according to one embodiment of
the present subject matter;
25 Figure 8A is a schematic view of a sheath according to one embodiment of
the present subject matter;
Figure 8B is a schematic view of a sheath according to one embodiment of
the present subject matter,
Figure 9 is a schematic view of a sheath according to one embodiment of
30 the present subject matter;
Figure 10 is a schematic view of a sheath according to one embodiment of

the present subject matter;




30 the present subject matter; Figure 10 is a schematic view of a sheath |
according to one enbodi nent of the present subject matter; WO 011285847 10Nt
PCTI US@n28s16 6 1 XA' 71 L;igl, Figure 11 is a schen®CGIaSpPeRi6f a sheath
according to one enbodi nent of the present subject matter; Figure 12A is a
schematic cross-sectional view of tRe inplantable device assenbly
according to one enbodi nent of the present subject matter; 5 Figure 12B is
a schematic ' LtV [ Bloge @8iHo8Rnem o ENDI Y
accordi ng to%({)ﬁlzgéﬁ%ﬁ)%%cﬁgﬁltat%?&%@fap%%?grﬁgpéslgbmjggct matter; Figure 13 is a
schemat i ghedfresent sutidcdniazstet;e devi ce according to one enbodinent of the

present subject matter; Figure 14 is a schematd c of an i npi abl e device
accor di ng t o Fegiee 14 ‘%%ﬁtﬁrﬁé‘ﬁFF%F'SFﬂ‘émﬁf‘é‘S‘é’rﬂflt@%ﬁp&{ﬁahgﬁegg,g Figure 15 is
a schemat(g gy Aloldhl AL SARKERS ARty sEgeqiming, to  one embodi ment

of the present” subject matter; Figure 16A is a schematic of an inplantable
devi ce accor Figige 1 2Bane schentavidicrasaiseasionghdeyrafskimplappblederiget er; 15

Figure 16B is_a schematic of an.inpl L; rding to one
enbodi rreﬁFSGB?%W prso %%%?“es%‘i‘@é‘i“gﬁa‘?t%eﬁ%%“gSy@g‘?é% I's’ a schematic of an
i npl ant abl e 4gyire 83368 WHc b a® ifiplasabledienieacafrdinggopnesent subj ect

matter; Figure 16D is a schematic of an inplantable device according to one
20 enbodiembotinodnt oftherpressahiubisgbraiet: mat ter; Figure 17 is a net hod

aceor ding L0 oG AR08 LIRM 8 b LhAn RSN ISR B B Filgure 18 s

met hod accor Imen e present subject matter; 25
Fi gur gy 1@nibtodan&ft RE MRigreseatf subjeck maktant abl e devi ce according to one

enbodi nent of the present subject matter. and Fiqure 20 js. a.,schematic of
an i npl ant abIFégléré\}iSd%aa@Wﬁga? H“nglﬂata{’@rf%bﬁ"r?é#ﬂ“bg? af%"ég‘b‘ﬁé%ent subj ekt
i

matter. one embodiment of the present subject matter;
Figure 16A is a schematic of an implantable device according to one
embodiment of the present subject matter;
15 Figure 16B is a schematic of an implantable device according to one

embodiment of the present subject matter;
Figure 16C is a schematic of an implantable device according to one
embodiment of the present subject matter;
Figure 16D is a schematic of an implantable device according to one
20 embodiment of the present subject matter; .
Figure 17 is a method according to one embodiment of the present subject
matter;
Figure 18 is a method according to one embodiment of the present subject |
matter,
25 Figure 19 is a schematic of an implantable device according to one
embodiment of the present subject matter; and
Figure 20 is a schematic of an implantable device according to one

embodiment of the present subject matter.

30 In the following detailed description, reference is made to the
accompanying drawings which form a part hereof and in which is shown by way
of illustration specific embodiments in which the invention may be practiced.

These embodiments are described in sufficient detail to enable those skilled in



Det ai | ed DeSCr4ptaon -Of the Invention 30 In the follow ng detailed?! MAY 2004
description, reference is nade to the acconpanying drawi ngs which form a
part hereof and in which is shown by way of illustration specific

enbodi ments in which the invention nmay be practiced. These enbodi nents are
described in sufficient detail to enhable those skilled in 1 1 KAY 2004 7
the art to practice and use the invention, and it is to be understood that

other eaEbadidBRcEca® b€ t inkérnd, and ihatbehogesabd tandigt ruct ural changes
may be made wthout departing fromthe spirit and scope of the present

i nvent i cimborifaents G1ay W izt théfdoa@%ﬁmfgﬁtwr%ehaﬂa@rr@%bee, not to be
taken in_a. limti S T t : i ntion is

defi ned %@det‘ﬁ{eﬁi%dﬁgg%%ggc %IO;% [?rr[gg%{hggmflﬁcgpgOgghﬁid?/gﬁeg{llﬁzsﬂ@ﬁéﬁ%rgesent subj ect
matt er do@aewirkattAdedsdrpiios intheastotepbamtbahilen idevindéngasseabl y and/ or an

i npl antabl e device for restricting aﬁfg‘?dy | unen. In  one enbodi nent, the
preseht 2ndphescopsef therpresent Brentioads A q&'rthng 9%%@641?‘?%‘? 10 by

i mpl a““gﬂgr% uiLf?l@ﬁ one of the inplantabl e devices adjacent the urethra. In
an alternatftve enbodi nent, the present subject matter is for treating

ureteral refThxpresdnt autpedtineauter descinbgsl eanttddigeras of sasnplanablof t he i npl ant abl e
devi ces adj acent Q

ne both ureter proper. Additionally, the present
subj ect ‘?Fdﬂcteé‘tssqnéb@%&éf an Hnﬁq?‘&é}ﬁF ﬁ@“%?‘ﬁﬁ&?’i}“&gﬁe@g}ﬁﬁ@%ﬁt 1E“nence resul ting
from mal &, 0088 diRehiCe priseal abREL AlNer id Bor@eRNAG8Rry iRbhiiencé ecal
i nconti nence or vascular restriction- |Inplantable devices designed for

t r eatlD ngbyimplanting a1 denst orecofake mpdantalyipdevir¢sadjastelrtheyrethyaaln @ geni t ouri nary

prost hesi.s. Many design or ni t.oyri nar [ S| een proposed.
In'one sHEM %"858@’8@”‘9%%%8%%?}‘“‘%1% néare}%#so@}' g%%tp@ dﬁ?%%ﬂ@su? s conprises an
i npl ant abt LpAiR¥i BEirdSlandticchl 1daBcdriedd shainiRadtatilo devietserifrentamepted to a

tubul ar el ongate body and an _ adjustable el enent, where the adjustable

el ement beib uretennppeT Addiiombly thepresay spkigctanaties sUpssh! QUBHANPELF 1 owabl e

materi al uﬁ&%gt‘?&%?fgi?hgﬁ%gﬁeshﬁﬁﬁrfcﬁﬁ P8¢ bost BlGCE Blostatectdiy,at € the

prost hesri's. e su escription of a genitourinary prosthesis is also
pr ovildedesophazeul SfluPafkealtinddotingnc® 64 ygoalar mstricticad " ADJUSTABLE 25

IAPLANTAGLE (ol T M, L o B eyt o ur oy
that is gyppiafkdérrdd s dhRoRSlaypREtNeak. Mangdesigndfoadj acent to the
genitourinary prosthesis have been proposed. In one such proposed
embodiment, the genitourinary prosthesis comprises an implantable device
20 which includes a rear port element coupled to a tubular elongate body and an
adjustable element, where the adjustable element has a chamber designed to
receive a measured supply of flowable material introduced through the rear port
element to inflate the prosthesis. One such description of a genitourinary
prosthesis is also provided in a U.S. Patent No. 5,964,806, entitled “ADJUSTABLE
25 IMPLANTABLE GENITOURINARY DEVICE” by Burton et al.

In treating urinary incontinence, the prosthesis is delivered within the body
1o a location that is typically within the periurcthral tissue and adjacent to the
30 urethra to enable a patient to overcome urinary incontinence by means of
increasing both localized tissue volume and passive occlusive pressure upon the
urethral mucosa. The implantable device of the present subject matter is useful

for accomplishing this objective, while the implantable device assembly of the
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is useful for acconplishing this objective, while the inplantable device
assenbly of the WO 01/26581 8 PCTI Us00128116 present subject natter is

useful in delivering the inplantable device to a desired |ocation within

the body of the.patient. Refterr] HeQriol SHidtte deviddBla@idsFed hown one
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subj ect jRAkdH withifl tiBodybofafbpaienent , the inpl ant abl e device assenbly is

for delivering into a body an ippl antabl e devi.ce. the controll abl e
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uret e peRB&dimeht teningliratiatdeviee essbmblyrie fior, deliMeningoiniadPedit @bl e devi ce 110
is for treating uripnar

i.ncontine by i.npl i - one of the
i npl ant ainplagtabl @é"‘fid){gé‘frég%ﬁ?m{‘ﬂ@glﬁc\éﬁﬁ%’ %F%S@?tglgé’edf%?’%?ﬁe i npl ant abl e
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el ongat eﬂ‘%é%?y I?%&%Wﬁegﬁgﬁg’ﬁgwﬁlﬁnt , lc:t hel adj ll.ISt abl e el eraent 120 i ncl udes

a conti nesdlis ofalgatienttn/ ingilangingrat leasterne b tredaw lataiedsvitnli % chamber. The
t ubul ar el ongate bo 130 includ | 140, a proxi mal
end 150 AH@cEgRS P’é‘c’j‘ytg Hﬁcqiréﬁf’p%th o aﬁl? ﬁ%hm%ﬁ%dﬁﬂ&{t%@ 5

ere e peripheral surface 140 is
conneggt e?rnggnﬁﬁg £oalead otio fdrheafifly ustapireostizmenby iaplantigatilegst ant abl e
devi ce 10 1s shown positioned within a sheath 170, where the sheath 170
i ncl udes oae ofithelimpimtabls/deviceahl G adiasenldhif HEET3184 whi ch defines a channel

188 through which 20 tg% &gﬁg{abg&g el 190 i9ShowhBro g dnoddjestatdy i ce 110 can

pass. In the Gt en wn 1n Figure 1, a cross sectional view of the
sheat h 1Zfenidnt 3P@W 5 uibatartetongaebedy 186l onsl emhodBnentdd6i ce 110 positi oned

at least partially within the chanpel 188, . | Fi gure 2,
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devi cgs a LRE CPhHuBlat SlofgRe BohoiOnnoudes a péripheral eerédre subj ect
mattefs. ?%ﬁﬂﬁ%%ﬁa%ta ' e device 202 ?f shown tq incl Ede an ?aTgJ#' gt abl e
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connected to and sealed to the adjustable element 120. The implantable device
110 is shown positioned within a sheath 170, where the sheath 170 includes a
wall 180 having an inner surface 184 which defines a channel 188 through which
20 at least a portion of the implantable device 110 can pass. In the embodiment
shown in Figure 1, a cross sectional view of the sheath 170 is shown so as to
reveal the implantable device 110 positioned at least partially within the channel
188.
Referring now to Figure 2, there is shown a schematic cross-sectional view
25 of the implantable device assembly 200 according to one embodiment of the
present subject matter. An implantable device 202 is shown to include an
adjustable element 204 and a tubular elongate body 206. In one embodiment,
the adjustable element 204 includes a continuous wall 208, including an inner
surface 210 defining a chamber 212. The tubular elongate body 206 includes a
30 peripheral surface 214, a proximal end 216 and a distal end 218. The adjustable
element 204 has at least one opening through the continuous wall 208 to which

the peripheral surface 214 is connected to and sealed to the adjustable element

204.



the adjustable el enent 204 includes a continuous wall 208, incl ugi Eg,@gqgh
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i ncludes a 30 peripheral surface 214, a proxi mal end 21§-gnshasdsstal end
218. Tﬁ@"&éﬁﬁiﬁt able elenment 204 has at | east one opening through the
continuous wall 208 to which the peripheral surface 214 is connected to
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an alter ndPri‘e\Féu%?Fﬁo:g%rPgﬁ% gﬁ"g%&gi@%ﬁgﬂr al surface p2112 Is sealed to the
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el ongat® body S a frlui i ght bond or seal is created between
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surface 214 of_ the tubular opgate b 6 m nt, the
tubul ar el BRgdtle ‘15‘88"3/5"2%83 ?ﬁif’ﬂ%@g‘%ﬁftgﬁégge%egt #(lﬁhrés%[mc ?nterlhgf passageway
230 whi ch gxtensisy bORgiluati-tMdgsieibddy DS tsubatlaaftuie ighigaind orlsedys 206 from a

first opening 232 at the proxi mal_end 216 to geéecond) gpeaiﬂeg 234. In one
enbodi nentqreatbbbeweemthedpestisagaced4 Ojof therpdjysiable HRAMOEPENF 15 with the

chanber 212 of the Lnplapt ' f bHgt ably expandi ng or
cont r adPi n%e”tphgagﬂ']r&gggg?g?gegﬁ@ﬁ%{ge%%‘ffa%ybog owabl e material introduced
t hriough the findile capoainent232 whuhrehagarbody Mhincludheatfleat d firsight bondi ng

at the first portion 220 and the second portion,2 I or the chanber
212‘t to rmai WeEion PassRERYAYy & Opt bigh gEgndsy o Hah%ﬁbihg%lﬁbh%%%reﬁé\?gate

so that the
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the first opening 232. In one embodiment, the fluid tight bonding at the first
portion 220 and the second portion 222 allows for the chamber 212 to maintain
pressure provided by the flowable material so that the size of the adjustable
20 element 204 can be changed.
In one embodiment, the adjustable element 204 is constructed of a
biocompatible resiliently elastomeric polymer or polymer blend of polyurethane,
‘ silicone, or the like. In this embodiment, the wall 208 stretches as the adjustable
element 204 expands or contracts to a desired size. Inan alternative
25  embodiment, the continuous wall 208 is constructed of a biocompatible non-
resilient polymer or polymer blend of polyethyiene, polyethyleneterephthalate
(PET), polyurethane, high modulus polystyrene, polyesteretherketone (PEEK),
or other nonresilient polymers as known. In this embodiment, the continuous
wall 208 of the adjustable element 204 expand to a predetermined shape. The
30 adjustable element 204 is formed into a variety of shapes. In one embodiment,
the outer surface of the continuous wall 208 generally defines a spherical shape.

In an alternative embodiment, the outer surface of the continuous wall 208

generally defines an elongate body having semi-spherical end portions.
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shapes. exanp e adj usta e can have a l'iptical or
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In one embodiment, the first interior passageway 230 includes a closed end

20 240, where the closed end 240 is positioned distal to both the first opening 232
and second opening 234. The closed end 240 is of sufficient strength and
hardness to receive a distal end 242 of a push rod 244, where the closed end 240
transfers force applied at a proximal end 246 of the push rod 244 to the
implantable device 202.

25 In one embodiment, the first interior passageway 230 is of sufficient
diameter to receive the push rod 244 which contacts the closed end 240 to allow
force applied to the push rod 244 to move the implanted device 202 at least
partially through a channel 250 of a sheath 254. In one embodiment, the
implantable device 202 is shown positioned within the sheath 254, where the

30 sheath 254 includes a wall 256 having an inner surface 260 which defines the
channel 250 through which at least a portion of the implantable device 202 can

pass.
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the closed end 240 to allow force applied to the push rod 244 to nove the
i mpl anted device 202 at |east partially through a channel 250 of a sheath
254. In one enbodi nent, the inplantable device 202 is shown positioned
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known in t L.n.an. A | .enbodi.ment, the sheath could al so have
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art. In an additional embodiment, the sheath could also have a detectable

marker, where the marker could be incorporated into, or on, the wall of the
20 sheath. Alternatively, the entire sheath could be constructed so as to be radio
opaque.

Referming now to Figure 3, there is shown a schematic cross-sectional view
of an implantable device assembly 300 according to one embodiment of the
present subject matter. The implantable device assembly 300 is shown to

25 include an implantable device 302. The implantable device 302 includes an
adjustable element 304 and a tubular etongate body 306. In one embodiment,
the adjustable element 304 includes a continuous wall 308, including an inner
surface 310 defining a chamber 312. The tubular elongate body 306 includes a
pertpheral surface 314, a proximal end 316 and a distal end 318. In one

30 embodiment, the peripheral surface 314 is connected to and sealed to the
adjustable element 304.

In one embodiment, a first portion 320 and a second portion 322 of the

inner surface 310 of the adjustable element 304 is chemically bonded to the
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embodiveRnizessit he adj ustabl e el ement 304 includes a conk¢HUBRPS3WA | 308,
including an inner surface 310 defining a chanber 312. The tubul ar

el ongate body 306 includes a peripReral surface 314, a proximal end 316
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connected to and seal.ec 1t i en 4ty e @Re enbodi ment,
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surface fibhdpfstabheciembnt 304 andohgperiphersd gy fmgg 14 phthefu ment, the

t ubul ar gl &?? e body 306 includes a first interior passageway 330 and a
second i APEY 1 passageway 332. In one enbodinent, the first interior
passageway 330.fxtap6Emeandhd wliaatbygitabsdye3tbubcihdes efishgetreorbody 306
froma first opening 334 at the proximl end,316 to abs(§00n tl?eoeni ng 336.
In one epbodgenemyt330and aweoRfNEEORPATASEYI %~ i PRUFTPRBMFIh Cati on wi th
the 15 c er .312 I =3 i ey wuBdiat stoakdty bedypandi ng or
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t hrough t3he ffoint 5 first @peming §383uthe proxomal endiFd§itera Aecond pering 340+ i ght bondi ng

at the first portion 320 and,the.se d.pard,i QWg, fer the chanber
312 to ndnARRFADOGMRE heieGendRRrmRe e‘sf'Fgwgbcﬁgl it %aﬁilogl sc.)ﬂ(htg hat the size
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first Interior passageway 330 includes a_ . closed end 342, .where the cl osed
end 342 itse pijsitablortanedt $04by flowablgmmatenad intradyged tgf?é‘ﬁiiﬁ 8% and second

openi ng %%ghing 334. In one embodiment, the fluid tight bonding at the first portion 320

and the second portion 322 allows for the chamber 312 to maintain volume
provided by the flowable material so that the size of the adjustable element 304
20 can be changed. In one embodiment, the first interior passageway 330 includes a
closed end 342, where the closed end 342 is positioned distal to both the first
opening 334 and second opening 336.
In one embodiment, the second interior passageway 332 extends
longitudinally along at least a portion of the tubular elongate body 306 from an
75 inlet 344 to a closed end 346. In one embodiment, the second interior
passageway 332 is of sufficient diameter to receive a push rod 350 which
contacts the closed end 346 to allow force applied to the push rod 350 to move
the implanted device 302 at least partially through a channel 354 of a sheath 358,
In one embodiment, the closed end 346 is of sufficient strength and hardness to
30 receive a distal end 352 of the push rod 350, where the closed end 346 transfers
force applied at a proximal end 354 of the push rod 350 to the implantable
device 302. In one embodiment, the force applied to the push rod 350 moves the

implanted device 302 at least partially through the channel 354 of the sheath 358.
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t he tubul aimglhaapktdevizedp2366r eximme,nht dateltable tasket 37U stlecatethdtdherar ker

could be located in the continuous | 308 of th djus | | ement 304.
The det ect d5fa cdPkE(c 7N IR Fllg “QBFGE?%%P%&yefoebaﬁé%@e'é%g’ Py e located
and i1sss hﬁ?ﬁct&?,et?ﬁar}éé&‘éﬁkd Bewcived h the thRidubBSWRE 308 ofthpaldjmbleusi ng any
nunber of visualization techni qgues which enploy. el ectronagnetic, energy as a

element 304. The detectable marker 370 allows the adjustable element 304 to be

located and its shape to be visualized within the tissues of a patient using any

number of visualization techniques which employ electromagnetic energy as a

means of locating objects within the body. In one embodiment, the detectable

30  marker 370 is constructed of tantalum and the visualization techniques used to
visualize the adjustable element 304 are x-ray or fluoroscopy as are known in the
art. In an additional embodiment, the sheath could also have a detectable

marker, where the marker could be incorporated into, or on, the wall of the

sheath. Altemnatively, the entire sheath could be constructed so as to be radio
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th

opaque.

Referring now to Figure 4A, there is shown a schematic of an implantable
device assembly 400 according to one embodiment of the present subject matter.
The present implantable device assembly 400 includes a sheath 404, where the
sheath 404 includes an elongate body 408 having a wall 412. The wall 412
30  includes an inner surface 416 which defines a channel 420. Included within the
channel 420 is a sleeve 424. The sleeve 424 includes a wall 430 having an outer
surface 434 and an inner surface 438. In one embodiment, the outer surface 434

and the inner surface 438 define an arc, or a partial cylinder or curved portion, of



means of locating objects within the body. In one embodinent, the {17 M40k
detect abl e 20 marker 370 is constructed of tantalum and the visuali zatl on
t echnMQUE26%ded to visualize the adjustable el ement 304THP@3EI¥ay or
fluoroscopy as are known in the art. In an additional enbodi nent, the
sheath could al so have a detectabl g4 marker, where the marker could be

i ncorporated into, or on, the wall of the sheath. Alternatively, the

entire sheathi suulid dae canaimieiiRdas@ras woll be) had frs2Birepaue. Referring
now to Figure 4A, there is shown a schematic of an inplantable device

assenbl y subOsacedingpheu stusn e Brewdrtre e often vefaps dbbatthewsilect nat ter .

Th | 404, wh
e P e gk HR ARRRELE AB(L 38 RoEIRl 00 ORhURR R SREBH 204, where
412 30 i pigdatldEst dn addner, &eﬁfrﬁ@méﬂsﬁomtﬁbswe&d:@esaalzehanﬂel 420. I ncl uded

within the channel 420 is a sleeve 424. The sleeve 424 includes a wall 430
havi nd aﬁcr@m%he slggier Rcketo Jot e APRii Bidinaly erithiw e ghanne g 20 Pﬁth@ne enbodi ment ,

the oute £ 43w b sipner surface 438 define an arc, or a
parti al Eﬁa er ol? cu“r!ved portion, of WD 01/26581 PCT,ti S00128116 14 the

wal | 430. | nlwoe entmbmeenthe sideec a%mnfudtk\e chvalnk! 4B80bdteseraa firstst  di nensi on,
such as a radj us of curva

u with resp to the ter surface 434 of the
wal | 436981 0rrgerserend ¢43 43?88\%5 ‘2@33 (g {)@eﬁﬁgf??gﬁe@% *thi n the channel
420 of t'@ﬁ:bo&ﬂ?‘eﬁi hheBAt edgd AddhliiRsectiBedde 43R odiHrEMShAN 408 athe sl eeve is
of a size which 5 permts the sleeve 424 to nove Io%mudl nally wthin the

channél g2elidfand tatend hioagtudgdlyadongsthe ke dythepleens I n one enbodi nent,

t he sl eeve 424 incl e 446 and a
second eéﬁ%nfﬁéﬂéﬁh?gg F§4%§§uf?§?ﬁmgg%§§ Eh%ééhéﬁéﬁgﬁggﬁ%nbodlnent t he
first edgenvkde: @ntivdrbe o&@@@ndmgdg@nﬂ%aloﬁg thederhiaonele sieddc 42&£ 10 par al | el
and extend Iongltudlnall¥ along the length of the sleeve 424.
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Al t er nat ilhaRnet yiEace 4§ évgs&femé%ml%%a SEOBAJIRFA UL F t he channel
444 CO”%@EH& tﬁe In b YRLBme lOIp(S)ft[HC oﬁtgpglrf‘ak'g'ﬂﬁéré el difenbisRot h of the

sl eeve 4 i nner surface 438 of the sleeve 424 |ncludes a second
di mensi onllowhét aivelumseddd trbetdefined.him drieregtbodimemstheseandt he out er surf ace,

ther e 5 R5SR% AL TRRRLOB 12 AR R YRR AR e g ned [ one
the arc dativorehesotines vakitiediSize to Pany HettiBuldbllohgat®boduiddd the ent si ze to
permt t E%utstggllélegmeilt g? t %tzr%pPagg. leadne%icterll%z to fit in the volume 460 defined
by inner surface 438 of the sleeve 424. In one embodiment, the implantable
20  device 462 s of the type previously described.
The implantable device 462 is placed in the volume 460 defined by the
sleeve 424 and the sleeve 424 and the implantable device 462 are then inserted
into the channel 420 of the sheath 404. Once inside the sheath 404, the
implantable device 462 and the sleeve 424 are advanced through the sheath 404
25 by applying force to either the sleeve 424 or to the implantable device 462, In
one embodiment, force applied to the sleeve 424 1s provided by pushing or
pulling at onc or more points along the wall 430 of the sleeve 424. When
positioned in the sleeve 424 and the sheath 404, the implantable device 462 has
sufficient contact with the wall 430 of the sleeve 424 to prevent the adjustable
30  member 472 of the implantable device 462 from slipping along the watl 430. In

other words, the dimensions of the outer surface of the adjustable member 472

and the inner surface 438 of the sleeve 424 provide for frictional forces sufficient
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adj ust abl e el enent of the inplantable device 462 to fit in the voIan‘ﬂ66ﬂL
defined by inner surface 438 of the sleeve 424. In one enbodi nent, the

i npl ant abl e1%8 device 462 is of the type previously desggihads-dhe
i mpl ant'BBPE*H8Vi ce 462 is placed in the vol ume 460 defined by ihe sleeve

424 and the sleeve 424 and the inplantable device 462 are then inserted
into the channel 420 of the sheath 4B4. Once inside the sheath 404, the
i npl ant abl e device 462 and the sl eeve 424 are advanced through the sheath
404 25 by tappivyiinihe froplesiatls deyichdd? thaost wépecaphegiccto+Ehas lapl ant abl e

device 462, In__one enbadinent, forc Ligd. he sl eeve 424 is provided
by pushi ng-<6r° mbcﬁllrrfql%]%gf dovier BF "hord [%%?ﬁttl gj%afugar%% the wail 430 of the

sl eeve 424. WrafleriR@9%bivi:omedirs ABLRE: $ feve h2dieandvé ebsdiemhho404, the

i npl ant abl e device 462 has sufficient contact with the Il 430 of the

sl eeve 424nu@pPnBpEme iaseails tabpeordDg FRopseim PRt °\t€ ﬁ?ﬁf P'RIA"ant abl e
device 462 from slipping along t ;i 191 NRILJLPL d8satt hE
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al ternative enbodi ment of an inplantable device asserrblé -173 according to

one enbodiinandesafwalhéSphasrgan owgersiybfae 3 had Byinnerisarf 1t[NioRp| ant abl e
devi ce, assenbl,y 473,1 nc] udes a ea 474 t 4 includes an
dﬁr-}%'lthtg% PHlﬁr %lurf/aéiz ﬁz%g?%é ch.ﬁllner 5\191'{?%’6 i ’Qi%ﬁﬁ%]gx?gll} 617 &,
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sunface 4%L4Miplinddeb aase@pahangithdwal 43hen inepincntdalkre, tieuicce assenbl y
473 further includes a sleeve 479. The sleeve 479 includes a wall 480

havi ng an o§terals#39 heser wenerfiargeer WHBrespgriradl mey sufacotfe oo enbodi nent ,
the outer ,psql [ 492 -48fdun8 1 e or a

parti al cﬁélj%ggg%ﬁ%icur e hgglrctsﬁgo}ﬁ% 42?”&{ Egeg?/\%ﬁ%ewo.u I n@(;?le pglrer%lodi ment, the
arc of t zarfaed 433<8Be tubsiaaclangitabedy d8hokthe impiniableglepeed62oThhe i nner
surface. 48

of e wall, 480 whic erJnts the sl 479 be positioned
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i mpl ant abl el GBuld 8%idgEher 188zes fRRee atihR pali8 avherCthe @espteerstr oxi mal  end 484
and a distal end 485, where the distal end abuts a ridge, or |edge, forned

at the poisatfagshieofitheybelar pleagat bodyistcapaccsiiognd serded @ghe ar el ongate body
s ConneCta%PusEa%lcacqgmgﬁaJﬁd to the
The sleeve 479 aliows for the implantable device 462 to be advanced
20  through the sheath 474 by force applied at the distal end 485 of the sleeve 479.
Once the adjustable element 472 has been advanced past the distal end of the
sheath 474, the adjustable element 472 can be expanded (as shown) to fix the
position of the implantable device 462 in the tissue of a patient. The adjustable
element 472 is expanded by fluid volume introduced into the first intenor
25 passageway 487. Inonc embodiment, once expanded, the sheath 474 is
withdrawn from the body. The sleeve 479 is then either pulled, or slid, off the
tubular elongate body 484, or the tubular elongate body 484 is passed through
the slot 488 of the sleeve 479. Alternatively, once expanded, the sleeve is either
pulled, or slid, off the wbular elongate body 484 or the tubular clongate body
30 484 is passed through the slot 488 of the sleeve 479. The sheath 474 is then
withdrawn from the body.
In one embodiment, the sleeve 479 has an inner diameter that is between

zero (0) to five (5) percent larger than the diameter of the tubular elongate body



adj ust abl e el enent 472. The sl eeve 479 allows for the inplantable devii¢ge:n
462 to be advanced 20 through the sheath 474 by force applied at the distal
end 48%O0gfi.26688 sl eeve 479. Once the adjustabl e el enent p¢T2 shass1been
advanced past the distal end of the sheath 474, the adjustable elenent 472
can be expanded (as shown) to fix thg position of the inplantable device
462 in the tissue of a patient. The adjustable element 472 is expanded by

fluid vol f; Gef.lg the e m@ 487. In one
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484 is passed through the slot 488 of the sleeve 479. The eath 474 is

then W tthariawna fangmof hetwised . 17l midhe cerodi hemuillimetersgPééve 479 has an
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enbodi nent's as an outer ter I'n a range of between 0.171
m | |i et enghitess f.tbd dhaaitl. | InmeteendofDul8 /the shaache snide O(Bsﬁﬁﬂé_xslst‘eehes) wher e

t he outer i anmet s .determ ned basdonthe y of material used to
const r uct M tHBLYS g‘éltdﬁ g shcpt ﬁ“?af’rdtcé’rfﬁé’f’ ereﬁ’%é‘aﬁ@ﬁ’?‘?a‘i%@c%ut er di aneter ! of

the sheatfpig@er, Bea bamoparisharred Fet eﬂhrhtxien@nt?%ﬁe%{h MiedEmbdieof 1 nal - outer

di aneter of the sheath depends on the naterial used and the desired 10
sti f f nesspadfurethansreREB. | n one enbodi ment, the sheath is nade of stainless

steel. Alter vel o yaer bl end
and/ or co- g?/érr}&n% %6?'\[ {gqﬁlﬁﬁl%'% i 1§ H‘E‘g? %gcqemagﬁfy':'é?(i%'loga YHe sheath can
be nmad# odfanpaipyantmdﬁmdﬂssﬁliﬁlﬁ 5ORe:f:edSrﬁlnlggo aodembodiin@hr € thet here is shown

a schematic cross-sectional view of an inpl antabl e device assenbly 500
accordin g)rpﬁnbw]WFM§ ppﬁvlquﬁ@ descnbcd the implantable device

assembly 500 includes an impiantable device 502 having an adjustable element
504 and a tubular clongate body 506, where the tubular elongate body 506
inciudes at least a first interior passageway 510 which extends longitudinally in

20 the tubular elongate body 506 from a first opening 512 at the proximal end 516
to a second opening 520, and where the implantable device 502 15 shown
positioned within a channel 524 of a sheath 526. In one embodiment, the
implantable device assembly 500 is similar to the implantable device assembly
described from Figure 2.

25 The tmplantable device assembly 500 further includes a rear port element
330, where the rear port clement 330 is coupled to the proximal ¢end 516 of the
tubular elongate body 506. In one embodiment, the rear port element 530 is
coupled to the proximal end 516 of the elongate body 506 using chemuical
adhesives, or alternatively, using sonic welding techniques as are known in the

30 art. Inan additional embodiment, the rear port element 530 and proximal end
516 are formed together in a polymer molding process, such as liquid injection

molding, as are known in the art.



present subject matter. As previously described, the inplantable dewice:"sn
assenbly 500 includes an inplantable device 502 having an adjustable '
el ementywop994ssend a tubul ar el ongate body 506, where the P‘g‘{?ﬁ\lﬂﬂ;“ ] ongat e
body 506 includes at least a first interior passageway iich extends

| ongitudinally in 20 the tubul ar el ongate body 506 froma first opening 512
at the proximal end 516 to a second opening 520, and where the inplantable
device 502 is ﬁhovvn ‘FOS]; tioned wi L hin a _Cthqn .eI,l 52@ of a _,sh?eat h 526. In
one enbodi ment I 1% K&" Y hBICE bl e DRI R HEE gt YPERES S ¥ P & Pt o t he

i mpl ant abl g, de¥heRuassRARI M Begedtiobednt 5om Finguieiedie 1235, The. inphant abl e

devi ce assenbly 500 further includes a rear port elenment 530, where the
rear port wherbmens8e ey pesuptBenttalalre Fleddsmalclsng setsmot0t he  tubul ar

el ongate bedy 506 . | n _one._enbodi nent r.ear,. 30 is coupled
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or al t epnatdareeleyafted sdpagted @idreesWk digplt eciink qesle adn anesikhodimenn t he 30
art. In an additional enbodi ment, the rear port e, nt 530 and proxi mal
end 516 a8 efsHABPBgar heictarddn 5 waeRo FF&FW%:%’C%%@WPQP& as |iquid

i njection :gpl.di ' a | 2658 7 PC
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el ongate body 506.. I n qne, enbodi nent, the rear. port elenent. 530 al so
i ncl udes aff fl”él_%‘ﬁ”@e%‘eg“tsm%ﬁéept“t‘fflc?%F\S Wﬁ&cw Ef]]ﬁ‘gg%rﬁ%t@e% P& accessed,
where te glcass, for SRRAHE sidQnk Sr aor}gu&_ﬁmh@btﬁe ekt pon ERARAL 3D Riseinces, for
exanple, wth a needle . In one enbodinent, the elastic_septumb540 is

retiai ned i puiehdiamere dpfored by avessurfazo Wyl shoicanpott tlsgens sy, MogE ed ar ound
theirear port el My taly | iikeRd 250 i's nade
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such as, for _exanple, silicone qor polyure Fa e. The rear rt elenment 530
has an oub®df &d?)afﬁﬁlt"_é‘FtcEFe'F iaﬁgﬂssg_i}c g@f‘éfersﬁ ?aEﬁe@ﬂlsgfscPﬁ%grf%ré ®port
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of one ?1) millimeter to
In one embodiment, the outer surface of the rear port element 530 and the
adjustable element 504 are of a size {¢.g., a diameter) that is smaller than an
inner size (e.g., a diameter) of the channel 524 to allow the implantable device
502 to be moved longitudinally through the channel 524 of the sheath 326. Inan
20 alternative embodiment, the rear port element 530 is constructed of at least one
material flexible enough to allow the size of the rear port element 530 inits
relaxed state to be compressed to a size sufficiently smali so that the implantable
device 502 can be moved longitudinally through the channel 524 of the sheath

526. For the present embodiments, the tubular elongate body 506 has a stiffness
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sufficient to allow force applied at the proximal end of the tubular elongate body
to move the implantable device at least partially through the channel of the
sheath. In one embodiment, the stiffness of the tubular elongate body 1s
determined based on the type of matenal used in constructing the tubular
elongate body. Alternatively, support elements can be added to the tubular
30 elongate body. For example, a metal coil can be placed longitudinally within the
tu'bular elongate body to increase the stiffness of the tubular elongate body.
Once the implantable device 502 is positioned within a body, the

adjustable element 504 1s inflated by releasably connecting a flowable material



ten (10) mllimeters, (1) mllimeter to six (6) mllinmeters, where;four gnd
one- half (4.5) mllinmeters is an possible dianeter. The di nensions

di scusspd gh@gsst he 15 rear port elenent apply to all emiefhgils,of the
present subject matter. In one enbodinent, the outer surface of the rear

port clenent 530 and the adjustable element 504 are of a size (e.g., a
dianeter) that is smaller than an i fier size (e g., a dianeter) of the

channel 524 to allow the, i n e devi ngi t udi nal |
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t hr ough t heavehiaAfer g reppert %*ﬁ@a'tlwgoln%’fﬂqéa‘i %"g ﬁ?‘aﬁ% ““'eestslut Bt ness of the

tubular el ongatin. bad.qt o4 ahef deded sasedaoniy hal igjpeaty remianial used in
constructi (g e tubular el ongate body, ternatlvely support el enents
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ouLzh the elastic septum 540, A measured
suppl y of i;}-lewdgi;smllejeltememﬁsﬂvdlambnerr odlateddithe meesle evithdsesn AR Bedevi ce,
where t he adj ust bI e el ene 304 5 expands or contracts due to a volune of
f1 owabl e rrﬁ?FE‘l”Péﬂ ﬂi‘%‘i"'%ﬁﬂfﬁg into the cavity 536 of the rear port el enent
530 from the f'hw\ﬁ%cﬁnaﬁél%lb@huﬁawra:@ateche mdqcugf(ab|lmbeacm¢enuhe504 is then
used to at least partially and adj ustab restrict [ﬁ ﬂ% | unmen. Fl uids
sui tabl e f@onumxbuswng off theoadj wable Bhorisat 20" 4 e ECBHMAXE NG | imited to,

sterile sal}ne. fQly s?a%?e RN tggeqo&%%ﬁslts%hiﬂcqe Be viahiszedr
within the tissues of a patient using any number of visualization techniques
which employ electromagneétic energy as a means of locating objects within the
20 body. In one embodiment, the detectable marker 570 is constructed of tantalum
and the visualization techniques used to visualize the adjustable element 504 are
x-ray or fluoroscopy as are known in the art.
In an additional embodiment, a detectable marker is imbedded in the
implantable device 502. For example, the detectable marker 570 is located at the
25  distal end 560, (e.g., the tip) of the tubular elongate body 506. Alternatively, the
detectable marker could be located in the continuous wall of the adjustable
clement S04, The detectable marker 570 allows the distal end 360, or the
adjustable element 504, to be located and its shape to be visualized within the
tissues of a patient using any number of visualization techniques which employ
30 electromagnetic energy as a means of locating objects within the body. In one
embodiment, the detectable marker 570 is constructed of tantalum and the
visualization techniques used to visualize the distal end 560, or the adjustable

element 504, are x-ray or fluoroscopy as are known in the art. In an additional
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10 hydrogel s of polyvinyl pyrrolidone, polyethylene glycol, or carbaxy-
met hyl cellul ose for exanple, high viscosity liquids such as hyaluronlc
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570 is |0C®ﬁ'é%€nt3dubjehﬁma&5r dus;srahoeﬂyl de&Pibed, Qh:gunplaxh@ble devicof the tubul ar

el ongate body 506. Alternatively, the detectable marker could be Iocat ed

in the contFseRLY %mclws%@%p@%&e&svgeép%%\ﬁ@gy@adwsm@eal@mt abl e rarker
570 all OWS 03, {E'bﬁfa%loﬁggg ﬂggédla&&% éleégia ﬁ:trﬁi}k& @5%‘59&@%04111 0 be

| ocat ed an |’[s shape t I ze tissues of a patient
usi ng any nristdendof the tabalbs danganbadycio whers thettumilarerigrigate Ridy 606

electro net| s a neans of |oc obj e W, t lnthe body. In
one er ‘?es ﬁ’ég%"eg [:Wéaﬁioépﬁ%ﬁ‘%eé’fay (tg"%c}bﬁ%{ 4’3‘8‘35@?@ grlly 8¢ al um and
thg vi SUa'th@ﬁbhﬁﬂclbﬁg&’te'b9&5€3§()61ﬁ6ﬂ atﬁ’rst/d)&ldﬁlg'@lgatthﬂﬁbﬁhﬁ'l cfGt 60, or the
adj ystabl e element 504, are x-ray or fluoroscopy as are known in the art.

In an addi ¢ 8segond opgwingb29.6me Wirrathgdmplankble: degice G2 inghodinment . t he sheat h
coul d a1 50 Ja8iKSné RS ARSI KPh spdiPER OB emfOlinfhal She

I ncor por at e shea erna I'vel'y, the entire
sheat h couladjusrabRasicrhent@0dds siowaswitiva hﬂvérqﬂoﬁlc epaauparcd?a)f the othieg now to
ol ant bl sheYirecs e SUOR A< 8bl it NN STBRUTERb OIS MM EFEIE e pr esent
subj ect mat§ gfe toAfe MJﬁMhHH slehdles6d Bé?ﬁéj resiiped "R G MU RHEY Fhen asserrbl y
600 i ncludes an inpl antabl e device 6 RaV|n an adj ust abl e el enent
the adjustable element 604 has no ﬂuld volume inside its chamber, the walls of
the adjustable clement 604 can be folded around the tubular elongate body to
provide for the lower prefile. One example of folding the adjustable element
20 604 is shown in Figure 6B. Folding the adjustable element 604 around, or onto,
the tubular elongate body can also be done with any of the embodiments shown
in the Figures.
The implantable device assembly 600 further includes a rear port element
630, which is releasably coupled to the proximal end 616 of the tubular elongate
25 body 606. In one embodiment, the rear port element 630 includes a rear port
wall 632 having an inner surface 634 and an outer surface 638. In an additional
embodiment, the rear port element 630 includes an elastic septum 636. The
inner surface 634 of the rear port wall 632 defines a cavity £34 and a rear port
lumen 640, where the rear port lumen 640 has a lumen outlet 644. The lumen
30 outlet 644 can then be coupled to the first interior passageway 610 to provide
fluid communication between the cavity 634 and the chamber 650 of the

adjustable element 604.




by 20k

604, a tubul ar el ongate body 606, and a detectabl e marker 605 mbedded at
the distal end of the tubular el ongate body 606 where the tubul ar el ongate
body 6@f dfhesgic! udes at least a first interior passagewgyy@ifodbipgh extends
longi tudinally in the tubular elongate body 606 froma first opening 612
at the proxinal end 616 to a second ﬁpenl ng 620, and where the inplantable
device 602 is shown p03|t|oned wi th a channel 624 of a sheath 626. In

t he present enbodi ne t he . adj ustagﬁ% g%ﬁgent 604 is shown with a | ower
profile as conp&ed 8 dimrat, Shnaren ke § Re seg PORAlL@ 28t abl e el enent s.

I n one ent;ﬁg I el ement 604
bei ng pres ngm?cné%gc%ﬁb%ﬁnﬁ%ﬁuu 64@0&?11 bgljlélﬂg'ﬁj é‘%ﬁ%@glﬁgﬁt 604 has no
fluid vol lﬁmexambldethiatpmechmf@erﬁﬁtdﬁmmkﬂ mmélememeﬁ.’aacd:janslmaindeeoml enment 604
can be fol ded atoun he.t,ubul ar e ate bod ide for the | ower
T et bt 8o AT BE Rl S et ey ib P BT S55S66% | & ehoun | n
Figure $B. tuﬁﬂh%l&%aﬁé\%%%&@%ltﬁc ?éa?ﬂ@ﬂtclcﬁ%t @3@8%’5&1@& 1l the tubular

el ongat e body can al so done with any of the enbodi nents shown in the
Fi gures. T8t unrﬁplloamsaagee/ad&mcel@mwbﬂwtmwtaraunfm@ismﬂth@esra rear port

el enent 6301 V\:hlt%gol S regb%sabl cou Ied tﬁghﬁnc end 616 of the

t ubul ar Iorﬁtg%fmcn t‘):éljrdmc O R GIE” SWB ea”lI port element 630

i ncl udes asumedsmnvmsmhb ohS8r tlﬁaﬁelﬁtﬂnp%ﬂlawﬂaﬁiarﬁdﬁérftﬁﬂﬁs 8&feralhd an outer
surface 638. In an addltlon%tl enbodi nent, the rear port element 630
i ncl udes alArest tap the re@aingey giabe OYlgE SUrfach 658 9&%&&%9@3@%{@%@% ear port

wall 6 C@\i %{g cthe rear
port lﬁ@@;@%&éﬁ}% a&da \él?%cﬁggﬁﬁé %Rﬂ .Iillep{nhcr?glrrl&%%g%ut eq Can then be
coupl ed t ca flind tighr seal. |Intcm|eiembopm§%g{edmp @Iﬁmmﬁlsmomded arb]!.md ;he 4 | o
R L T
PCTI US0012g8di6r s16ndake W5ty wsqu bABBMbodifiRny thedlahp lepfent 3sudlret Ne rear port

wal | 632 is_|, adapted to be coupled tq the inner surface 646 of the tubular
el ongat e b¥aigh eoedarqnmdtbmmgrelrfa@ﬁefsmtebularmlw@em of the rear port

el e”eng 630 Caﬁltérﬁefd‘)ég?tki’epﬁttﬁrosﬁmf%é 6386 e r 3P BortBlefilknPE 0 2HARLEY O engage

or seat in the
tapered conical shape which increases in diameter from a first point at or near the

distal end of the lumen outlet 644 to a second point proximal to the first point
along the outer surface 638. In one embodiment, the diameter of the outer
surface 638 at the first point is less than the diameter of the first interior

20 passageway 610 and the diameter of the outer surface 638 at the second point is
greater than the diameter of the first interior passageway. The first point of the
outer surface 638 is then inserted into the first intenor passageway 610 at the
first opening 612 and moved longitudinally into the first interior passageway 610
unti! the outer surface 638 of the rear port element 630 scats against inner

25 surface of the first interior passageway 610. In one embodiment, the rear port
element is advanced into the first interior passageway 610 to create a fluid tight
seal between the outer surface 638 of the rear port clement 630 and the first
interior passageway 610.

Altematively, the outer surface 638 of the rear port clement 630 can have a

30 diameter that is equal to or greater than the inner diameter of the first interior
passagcway 610. When the rear port element 630 1s 1nserted into the first
nterior passageway 610, the outer surface 638 of the rear port element 630

engages and seats against the inner surface of the first interior passageway 610.



ORAEY A
5 tubul ar el ongate body 606 when the rear port elenent 630 is insert1ed ‘P"i"‘nt‘%”‘ ,
the first interior passageway 610. Alternatively, the outer surface 638 of ‘
t he rear rcfo%%ss‘g' enment 630 can include one or nore bunps which encircle the ;
outer sHAce 638, where the one or nore bunps have a diZrEY¥P2HE;: s
generally larger than the remainder of the outer surface 638 of the rear

port el ement 630. 10 Once engaged, thélouter surface 638 and the first

i nterior passageway 610 create a fluid tight seat. In one enbodinent, a
clanp el emeltonESmbigdings,isniyre dutied arpund the tyimilar piongpierhgdy $06ealy 606 t o

further Secléihﬁeﬁéégur%?ﬁércﬁg%n g‘{ch%ﬁ30?t§(?hét%btlgleeltorq§#% @éd){eéé){jgate body 606.

I n one enbodi nent, the ¢ a suture i ed around the

out er surf askerpftitehe theivnkosuri2boofiht eedd pat clehfenfb e dve @l dlamétbe out er
surface 638 of. the rear port _elenent 630 can have a tapered conical shape

whi ch i ncr ¢H8ld8 aYpl i Ahgcaier thap Mepusrdiamese ¢ithaubplar gloggate bedy di st al end
of the | §imegpe0utteqhndd 4drta ﬁtﬁ@f‘eﬁf‘ﬁ’orpg'%ﬂxgntw?@xik Hﬁh gtogui‘iaﬂ&% Ljo[uﬁc;t of nt
odil nent laneter o

al ong the outer surface 638. In one e he outer
surface 638wgr sutfecefafitbe tybolanelongate bedy 560G fohm adlbdeplrseall t he first

interi 20 10 he, di t f.th t f 638 at th
ecand poi nt 1 < OO SRR PHECHY SRBBEEF bofy ESnHeLe ol brgme

passageway . poljifier| whéie thO bR cdriAciugs HRIMSHEIRS And3BtHefmbaEn i nserted into
the first interior_passageway 610 at the first opening 612 and noved

| ongi t udi natolymerat ExamBles pf Belymetseuitahle forsongainting Groubuir elonghte out er

surface;£€3 . ofif: a2 Q sea agai;n I nn surface of
the fira0 i ouey hebfad iorolihedm BBmrs o TR B ey SBE R o1t
el enent i s aadioaREFd Ih phe etbedifriens thd mbelar congas bodyciayeabcdOrdh afl eat e a

fluid tight ' s bet ween the outer surface 638 of the rear port elenent
630 and the"ﬂ"fﬁalm h\@EPchﬁaggagéwwwa%.of,&rqswrawwépwu@rah,c out er

surface 63%réknt Figures 2 l1RRiatival SHE RibubRQdn ﬂe?ﬁ%ﬁﬁ ésa’(}orxﬁgil ﬂ* g{%&?ra that is

equal to or greater than the inner dianeter o or
passageway P@bancryamald evineludefines theshdfagest ord®@ondaiessfahe aulant o the first
interiofsp 610, the outer surface 638 of the rear port el enment 630
engagesfsan%@g{%\gﬁéﬁ'ai nst the inner surface of the first interior

passageway 610.Additonzlly, tht tibu¥@Ichgak®bdPely ARAQihddhiéenithe broxdRel -
enmbodi nent , suture is tied around the tubul ar el ongate body 606 to
further sefﬂ&é"“rh‘@ dl‘%%t‘r“"ﬂd?t"r@ﬁér‘?@ﬂ?“‘@%“ﬁ%@ﬂﬁé“%ﬁ*ﬁﬁaﬁp fflyf?8ht e body 606.
centimeters, where, in one embodiment, the length is determined by the size of b
the person and the position within the body that the implantable device is E
20 situated.” In one embodiment, the length of the tubular elongate body can be x
adjusted to an approprate length once the implantable device has been
positioned within the body. The rear port ¢lement is then coupled to the clongate
body and positioned subcutaneously.
One reason for having a releasably attachable rear port is to reduce the
25 overall size (e.g., diameter) of the sheath used o introduce the implantable
device. Typically, thc rear port clement has a size (e.g., one or more dimensions,
such as an outer diameter) that is larger than the inner diameter of the sheath.
Bestdes other potential problems, one difficulty is either extending the sheath
around the rear port element, or providing a rear port ¢lement that can be
30 compressed to a size which allows the implantable device to be moved through
the sheath. In one embodiment, this problem is solved by utilizing the
implantable device shown in any one of Figure 1, Figure 2, Figure 3, F igure 4

and Figure 6, where the implantable device, absent the rear port element, is first



Al ternatively, the inner surface of the rear port elenent 630 can Havé: ?3%“
diameter that is equal to or greater than the outer dianmeter of the '
t ubul a te body S 606. The inner surface of the r enment 630

S the{nv@olgaﬁqoned around the outer surface of the tubﬁ a{rtgg‘fl%sr%g%te body

606 to forma fluid tight seal. In one enbodi nent, the tubul ar el ongate

body is constructed of at |east one 22poI ymer, where the polyner can include

t her nopl asti cs and/ or thernoset b.rr‘ggl ynmers. Exanpl es of polymers suitable

for const Bl thirpugh the sheagu(Fagures tasd £, groieivered tueeghsibe usppkthesi | i cone
el astoners, _po et hane, | vet hyl en PEEK laor, PEL._ 1 Dn. gne
embodi ment ],cc %%y#{feﬁ%qrgrgﬁéﬁlcg%ﬁgﬁem Sﬁlﬂe?gmcarrgﬁazlggf@%l%“ tglﬁlc dé:;( “Fuded | ength

of pol yneandéieireg poptyeleiietiebusied 6 hie Iulnsat diomzasdisnty as witl e mdre esent
Figures. Alternatively, the tubular elongate body is fornmed by casting a
pol yner i Bl dR5FdabeHiedo def i nes the surfaces, or boundaries, of the tubul ar

1o elsongal e ey afififlhHifddimert S fottilinedble - ARORIFRAEY W B e | SNOLD

bet ween the proxi ma I sttal end 1n a range o tween two (2)
cent i net edsviteinkildey 2 (&0 port clmantet tebwliar elopgae body adcnadustibbent , t he

length is deternined by the. size of ¢t er.son and.th sition within the
body  hat SlRien nERChebr Gl FpiRuabls v Ras Bee PG BABbdiTent |t he
l'ength of chlifel SIOHL hcafl MUK V@ WheHBRirARy wAlid e RedPcititrappr opri at e

| ength once the inplantable device has been positioned within the body.
The rear pupughthemsaof ¢ pushited intgurediinte2 serend ierertlemenshgpughd positi oned
subcuyt anequsl y. r,eason far Vi | I rear port is
to (r:1 duce ?rﬁ%xprﬂgag‘\)/g}ca lftalsringec’fh% %B,glagf:fgﬁéﬁgﬁég%%{” Oteu%gﬁgsg‘{cﬁc used to

i nt r oduce nidvéng Withiarth@ bheath, df'vhe embayipenal dnge thelimpianaablpdevicetiadment has; a
size (e.g., one or nore dinmensions, . such as, an ouﬁer di aneter) ,that is

| arger t h&iPveA& PHgiieshertbaihe oy HoceogpRvsBle et sipetiopttential .o

probl ens, e, Heftoli§ Uht ¥oilStaBlk tiflent 1R NGHANE BRe R @BrBseniigund the rear =
port elenent, or providi n]g a rear port elenent [

tﬁat can be 30 conpressed to
a si ze whirerhowdd, avdtheishedtings! thent withdravefrare theobddly. dwthedmbodooerits t he sheat h.

In enbodi nent, thi roblemis, solved, by, ut.i lizi,ng th i | ant abl e i
O A e e L L P T s |
Figure 6, tydRaEpdrhEieiem ia drdeh i@ refkiivictRe siageMbmithebsayar port el enent, is 4
first WO 01126581 PCT/ USOQ, 28116 22 slid through the sheath (Figures 1, 2,

3 and 6), or d&efeTiag 8gwinFigyen 7Anberrds shpwn gae embodiment of an
implantable device assembly 700. The implantable device assembly 700

includes an implantable device 704 and a sheath 708. The implantable device

20 704 is shown with a rear port clement 712 positioned adjacent a channel opening
716 of the sheath 708. The sheath 708 further includes a wall 720, where the
wall 720 has at least a first portion 724 and a second portion 728. In Figure 7A,
the second portion is shown as a first area of the wall that extends longitudinally
along the body of the sheath 708, and a second area composes the remainder of

235 the wall, In one embodiment, the second portion 728 of the wall is of a lesser
strength as compared to the first portion 724 of the wall. This allows the sheath
708 to be separated along the second portion 728. In one embodiment, the

sheath 708 is separated along the second portion 728 by force applied to the
sheath 708 on either side of the second portion 728.

3
I
I

30 Referring now to Figure 7B there is shown an embodiment of the
implantable device assembly 700 where the sheath 708 1s being separated along
the second portion 728. As Figure 7B shows, as the sheath 708 is separated

along the second portion 728 the sheath 708 is opened into a more planar



sl eeve 424 (Figure 4), the sheath renoved fromaround the inplantaple,, .
device and the rear port elenment coupled to the tubul ar el ongate boady'as*

will be nore fully described below. 5 In an alternative ' an

i npl ant aBYROURPe i s provided where the device incl udes?‘g‘i}&gg{ﬁm‘it

el ement, a tubul ar el ongate body and an adjustable elenment. The distal end
of the inplantable device is then positddoned within the channel of the

sheath and is noved longitudinally within the sheath either through the
use of a pusdonfigdratiohr Qdisqeshar vdwfiguraesroaltbwsnheshieath 108vebe pagsedugh 10 force

Tovi ng.ui  hi HOVHLTS BTN Femeg ! S Bt R eGHEE O RE TFRGPEASBIE devi co
has  moved t i Quak dieisWeatd? tlindentBiol dlbvth 20£0dn 12 rfbved Bbane! errent | s
W t e body, the a I I

posi ti oned Fnt justable elenment is inflated, the sleeve
(i f present)shesthr®¥oved, and the sheath is then withdrawn fromthe body. In

t he enbodi nents 5 wherge a.rear. port ele . i S,present .. however, the
sheat h gust be p'gé%glfag‘rﬁ@r?&?wpﬁ%%r‘?éﬁ? ?ﬁﬁgé?%ﬁ%ﬁfs? Ow&}bag}ngc%ncrenove t he
sheat h from {endpstrion Re8 e A shBgthHavinkadbitdraIseddhd dobedre i§ alse powtblane
enbodi ment of an inplantabl e device assenbly 700, The inplantabl e device

assenbl y 700For gxempifs theashepthg08 ik Higuee devs Swrdvigdwe ssHERROaIE. The

i mpl ant abl e [ JA ' ] . % rt. ;+DO0Si tioned
adj acent a c@r‘fe%m(z)[glgﬁg%géﬁgiy%?ccphéggﬁlgég ﬁ'%%g.pgﬁlﬁéﬁﬁiﬁa? 7%?3 further

i ncl udes a wsiliks ofARe shwlatty 208 he wal | 720 has at least a first portion 724
and a second portion,.728. In_Figu 7A, . the secon ortjon i,s shown as a
first dPea of th%‘e ng ?%f“ngﬂ‘ﬁn%‘gtq%ﬁtﬁ#’ﬁﬁpﬁ&f F’;Tl‘g"‘g'frﬁﬁt)o?%%’cﬂéldy of the
sheath 708, ?(E[ga&oﬁﬁﬁ'é)Mh@ Pcacrﬁ%ggfeéﬁﬁaﬁé}.e The BRdatfigu0 intiudbs 4 Wenees! . I n one

enbpdi ment , second portion 728 of the wall is of a | esser strength as
conpared to hiwing an anepsurfaco Al 2ud af oytgesurface 816rhlingpng embrdirend thteat h 708
to be separated al pn ecan of b 8 | t he
sheath 708 | £cepaPar 8l SRS SeaR R sl nidiesieh e BORM R0 |12,
the sheath #of Dfirseilicagsopehihg 324 tb heesericheath opériing8ZREho 8O wRH er ri ng now

aaserbity. 700" HeR Boishe ToR BEERER Tahbaral: SSUHE 408 VNG PoRERBEc on
00122, R TSy tmblBsleat B henganana s ono (1
01/ 26581 PCT#A peo®@n3d tHesimplantable device can pass.
Sheath 800 also includes scorings, or a line of weakness, which extend
longitudinally along the wall 806 from a proximal end 834 to a distal end 836.
20 In one embodiment, a first scoring 832 is provided which extends longitudinally
along the wall 806. In one embodiment, the first scoring 832 provides the
second portion of the wall that is of the lesser strength as compared to the first
portion. In the present embodiment, the second portion of the wall 806 is of
lesser strength due to the absence of, or the thinning, of the material comprising
25 the wall 806. In an alternative embodiment, the line of weakness is created by a
plurality of closely spaced perforations, where the perforations extend through
the wall 806. In one embodiment, the closely spaced pe:forations extend
longitudinaily along the sheath to create the line of weakness.
In one embodiment, scoring of the wall 806 can be accomplished during
30 the process of creating the sheath. For example, the sheath can be created by
extruding a polymer (or one or more polymers, including co-polymers) through a
die which includes one or more protrusions for creating the scoring.
Alternatively, the scoring could be accomplished afier the sheath has been either



23 configuration. This planar configuration allows the sheath 7081toﬂbe¢m&
passed around the rear port element 712. Thus, the dinension of the rear
port el eYERQI2688! | onger effects whether the inplantabl e d&&TASFRM1IEan be
renoved fromthe sheath 708. 5 The sheath 708 shown in Figure 7A and
Figure 7B is shown having one second pgrtion 728. A sheath having

addi tional second portions is also possible. For exanple, the sheath 708

in Figure 7CGxhaded@viasaeRahé Wb rn@s aRhdRES by Sffiker rdBévinybeasfolhiggeach of
the two second portions 728 are positioned on opposite sides of 'the sheath

708. 10 Ref &h¢ phegthoaienal PictrakLtng Acgiprepllesssr SRAREh IWromNMRSdR BNt of a
h h 800 ' h ' h..800
Sheat 500 AR SR 0108 PLES UL iAo e L

i ncl udes a nner sur ou surface 816.

I n one enbodiheRABOO thebe bplit@longuhd Asesdtag @R iwirs saffehwmnfigte 820 whi ch
passes through the sheath 800 froma first sheath opening 824 to a second
sheat h penidRgligHe the Feaipn o the, 113 SERTHEST 2110 fausp-therwall inseramte. dpo of the

sheath 800 has:R,Sh which i s : I B rnte? 2B S Sudd |$’i1§]1:- portion
of an inpl ant agﬁg’ dg[\??sce%) aﬁé fcﬂ?@fjgﬁh\}ﬁ cﬁrnat 3 east %é pao[rzt | or%m%]l t he
i mpl ant abl e dgvbfthecamnpass.beShedtdeB0@ tht swathnplitsddengsthodinngs path, a |ine

of weakness, f\/\hi&g] extend longitudinally along the wall 806 froma
proxi mal end'85A¢G%a distal end 836. 20 In one enbodinent, a first

scoring 832 is HdriE@hoWtb Mg @%38NtHerd RREGWA dh Bdditi¥na eribadiiac val | 806. In
one enbodinent, the first scofing 832 provides the second portion of the

wal | tHht i sheshepthedQlaassending todhgypissens swieqs arasiér.t The ¢mbgdiment ofdag tion. I n
t he present hHE e ortj f 06 i:s_of | esser
strength dues(ﬁ?%g t(g Rg‘ﬁggggﬁ{b@a gs'fs?lgglr ‘ﬁ%é h%lq‘ﬁa(r?lll Sr%&(ﬁ%lm%*%v%r%g?éi Sal conpri si ng

25 the wal | &€vdineNoaginaidatlly nddrigthe aal @06 @i a ptdxembl did 80% tomdlshetss 1S |
created by a plurality of cl oselémspaced perforations, where the
per f or at i on<REBER MRy 2HAY fRrghe shesth {0 1P bgseparaipd HHR ABBATHEREISW e ¢l osel y

spaced perf @RORD ﬁéﬁﬁg@hmﬂuaeq{ctﬁ&gé gaaﬁhg/ 390 Sitfa tBnd RNl s40. gy eate the
| i ne of weakness. In one”enbodi nent, scorTng of the wall 806 can be

acconpld shedndgmbrdiman, thy §rgp and secondscoringsB3hand $40 ark pasitiongdom exanpl e,
e, Sheath SRR SRR Bl 0T LA T ROBLIRY 08 PR PO o
protrusi ons @840 caRbe Rgafel at S605dsktibn onAhé @all&06vel y, the scoring coul d be
acconpl i shed af tl'?erfergirx]lz n%gv'etgtF?gl?rzeiSQ, ttl)lgr%nis (sal'ilcE\At]ne;n alternative embodiment of a
sheath 900 according to the present subject matter. The sheath 900 includes a
20 wall 906 having an inner surface 912 and an outer surface 916. In one -
embodiment, the inner surface 912 defines a channel 920 which passes through
the sheath 900 from a first sheath opening 924 to a second sheath opening 928
(shown with hidden lines). The channel 920 of the sheath 900 has a size which
Is appropriate to recelve at least a portion of an implantable device, and through
25 which at least a portion of the implantable device can pass.
Sheath 900 also includés a first edge 930 and a second edge 932, where the
first edge 930 and the second edge 932 are closely adjacent and define a slit 934
between the edges. The slit 934 passes through the wall 906 and extends
longitudinally along the wall 906 from a proximal end 936 to a distal end 938.
30 In one embodiment, the slit 934 provides the second portion of the wall 906 that
15 of the lesser strength as compared to the first portion, In the present

embodiment, the seeond portion of the wali 906 is of lesser strength due o the

cut made through the wall 906. In one embodiment, creating the sht in the wall



WO 0l rzs581 24 1 PCTIUSOO 28116 extruded or cast, where the scorings: arey
added by either renoving or deformng the sheath material to create the
region of |lesser strength as conpared to the renainder of tfn | ] .
Because WO®A658lesser strength along the first portion, then g?{)ﬁf'ﬁ 800 can
be split along the first scoring 832 when sufficient force is 5 applied to
the region of the first scoring 832 tdiause the wall to separate. In
addition, a stress concentration point in the formof a notch or nick at a

proxi ml  edgecaf bé hRompUEhdadiucan theprasas of ereetisaihe shéath.s Rertdamppd, i t s al ong
the line, or path, of weakness. Referring nowto Figure 8B, there is shown

an addi t i onaiic Swplbgrmbneregied bYGiTHNG RPAME BT RETR PV e present
Subj ect matt erlucgg%‘é?ﬁ%gﬁﬁ%u@{ a TEd whh@atal a308nistbnfod Ufedti§Bttes Shown

where the wil wo“scorings extending |ongitudinally along
the wal | 806lif r aheraapredy itesdliteanld®34cton@istied afidr thesigaBlB@mstbeempliel f or t he

sheath 800 to be separated intq. two pieces.. |n Figure e tWwo scorings
el ude the cRiTvdYd @ Sat Waes e Sinds B B i ongrohgt ov<ir e f8gs &

embodi ment, taﬁ‘xeth% bk8hdsABHu; e GaBB30RTheg#bscat€oPBsiskii oned on
opposite sides of the she%th 800. Alternatively, the first and second

scorings 83334atldwsde sbeathivebé saparatedt atthaglis 996 50 thappheshetheanlie| g06.

Referring now tq Figyre 9, .there i a ' j ment of a
Sheat h 500 SeesRaicts walnlRUE anfcE 1Rl 2 rd ShCERRIERBAER OO 7' Bes
a 20 wall Q@&:havicasindited sNeslagidhaeta Milclaisddaptedta fex suasitaatio®16. |1 n one

enbodi nent, the inner surface 912 defines_ a channel 920 whi ch passes
t hrough) t hehsheplantaldodeyice ta pass thrauehshe siHN RRMEAY- 924 to a second sheat h

opgni ng 928 (shg, -W'gtntaw%%q'@ﬁe hbNRSk is IR ELAMRI0nAPImBbdikRat Steat h 900
has, a size which 1s dppropriate to receive at |east a FOI’t‘I on of an
i npl ant abl e steath 600 ascdrdihg wuthh preadntishbictt mattare Ib¢ skeablq0onclyfes he

Lot bl 558 R e S 30 GRSl 08 e oo 920 and
cl osel y adj aggnidiaad, @efiime sefidi1019ddfinds atchante! 1020 wHiphpassebe slit 934
passes through the wall 906 and extends |ongjtudinally alqng the wall 906
from aljpr oxi tgﬂlugblﬁhﬁ sheatht1§09 frgmsa first %W@ngsg’zg e 6%@%&6@&% nt, the
slit 934 prowdes 1098 opFSHRthPRSt R Ypching 1084, TROEnNRE! 1020 of the
sheath 1000 has a size and a volume which is appropriate to receive at least a
portion of an implantable device, and through which at least a portion of the
implantable device can pass.
20 Sheath 1000 zlso includes a first edge 1030 and a second edge 1034 that
are spaced to define a slot 1038 in the wall 1006. In one embodiment, the
distance between the first edge 1030 and the second edge 1034 is equal to or
greater than the outer diameter of the tubular elongate body. Altematively, the
distance between the first edge 1030 and the second edge 1034 is less than the
25 outer diameter of the tubular clongate body, where the tubular elongate body is
constructed of an elastic polymer which deforms to allow the wbular elongate
body to pass through the siot 1038.
Alternatively, the slot is sufficiently large to afford the passage of at least
one of the rear port, tubular eiongate body and/or the adjustable element of an
30 implantable device through the slot 1038, where any of the portions of the
implantable device are deformable to allow them to pass through the slot. In one
embodiment, the wall 1006 has sufficient stiffness to matntain its shape when

inserted into a body (as will be described below) and when an implantable device



is of the | esser strength as conpared to the first portion. In the1ﬁrréé‘eﬁf!’
enbodi mentwddigesggcond portion of the wall 906 is of |esser strength due to
the cut made through the wall 906. In one enbodi ment, creaPCHYSSIWI it in
the wall WD 01126581 PCTFUSOQ 28116 25 906 can be acconplished during the
process of creating the sheath. For exa@® e, the sheath can be created by
extruding a polyner, (or one or nore polynmers, including co-polyners)
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e slit
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through the siliOP tiayenste o ketands. oviee e SibNTD3BAW fseh KRS, NBohS Shown
heat h 1000 accordi ng toogﬁghaél?gsl@% subj ect

an additional | ment . of S C

matter. The s%@g'?ﬁﬂi%%ﬁaﬁhﬁgpﬁd&o% empadimenotheaar igO0Gis radeast asur f ace 1012
and an out er rsatefiglcehid A% a lebscP )gﬁ{'@ ' Loner surface 1012
defines a channel 1020 V\hiacﬁ Saggcen 1 %hﬁ%h@%&@ﬁ%i%%@g- I a first
sheat h openi §§bpgoaentghy layer bHW is hdaited tocrtmaﬁopgtéﬁ?&dQ@ﬂgﬁi fegstt he first

sheat h gpeni f T nnel 1020 _of the sheath 1000 has a size and a
vol ume whi chn‘?“sgi“ggg'? gﬁgﬁé‘ggﬁ“i TaPL L 0L g sheath a5 the impdantidotevide inn

i mpl ant abl e @essed SyroagiditieRI YRS Witk inddtibsa i f
I mpl ant abl e deyi ce %@ﬂlfﬁi@hiczo Sherag\g'{jlt%1 {tOIOO g‘lhglgla?g%}”tfggls&grﬁbﬁst edge 1030

and a second &dyEs ¢ b passgpieceushtthe theti hla waiketthd AR 1i1Qid he wal |
1006. | n oneaéipdathio®idiy tht Meplaf tween the first edge 1030 and the
second edge 1034 is equal tor or catgr@g‘igteo?&tsﬁa O‘t‘%ﬁ‘ﬁﬁl%f‘nﬁp’éﬁbf@mf t he

t ubul ar el on§@¥t@d9Body. Alternatively, the distance between the first edge

1030 ang the sec 699@ 034 |,s.less than the 25 outer dianeter of the
t ubul ar “el ongat eﬂﬁ%‘oey, Célp‘l mth‘&‘ﬂ?ﬁﬂﬁ fmed BY, dippings otigasting theshedth uct ed of

an el astic pbdGiniara paiyrakr idlef 0 fBkedt : r.elongate. body to
pass through_the 83%3%0318' Alter nsg?t?\tlée@&fh?ﬁleéhﬁgtﬁ"fg%}%wg%’tﬂft&?fl y large

to afford t REFSFARY:, ptate: for @ thermossitinggolytner)y €htreles sheathUlbob gy el ongat e
body and/or #i3¢ided it ARLRVELIE @wﬁng%]:)rca‘ﬂhjch fills the volume of the channel

1020 and allows the layer to be formed over the slot 1038. In one embodiment,

20 the fayer 1100 is formed from polyurethane, Teflon, nylon, nylon clastomers,
Pebax™, Polyethylene, silicone, or other flexible polymers or polymer blends as
are known.

Figure 12A shows one embodiment of an implantable device assembly
1200 according to the present subject matter. The implantable device assembly
1200 includes an implantable device 1204, having a rear port ¢lement 1208, a
tubular clongate body 1212 and an adjustable element 1216, The impiantable
device assembly 1200 also includes a sheath 1220, where in the present
embodiment the sheath 1220 includes a slot 1222 as previously deseribed,

In ¢ne ombodiment, as the sheath 1220 is removed from around the
implantable device 1204, the wall 1226 of the sheath is bent or deformed, shown

25

30

generally at 1230, to allow the components of the implantable device 1204 to
pass through the slot 1222. As the sheath 1220 is being bent to allow the

implantable device 1204 to pass through the slot 1222 the sheath can also be




30 i npl antabl e device through the slot 1038, where any of the portilons. of
the i rrpl antabl e device arc deformable to allow themto pass through the

sl ot - odi ment, the wall 1006 has sufficient sti

mai nt ai n‘?ﬁ?l%ﬁg}ge when inserted into a body (as will belp escr?’%)ﬂtelg‘5 bel ow)
and when an inpl antabl e device WD 01126581 26 PCTI USOQ 28116 is passed into
the channel, but yet has sufficient el®sticity to allow the wall 1006 to
deform as the i npl ant abl e device is passed through the sl ot 1038 Ref erri ng
now t o Fi gumpellddlin thégererdl dire¢rionrofahe eradpeit dR8S. veieiowihsymogstfully he sheath
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tayer 1100 tgaRy&lce@on @a Wdyeitthie ay ahiplahtblesleoice 10ERiréd form a conti nuous
channel 1020 through the sheath 1000. |n one epbodi nent, wéhe | ayer 1100 is
nmade of a mteflﬁlreméhp‘hh@l @dl@@@é?@?#@f@ Hf‘!‘hlé'ﬁ’l"c‘\‘r’é’ §¥€1006 of the

sheat h .1000. n elop a
tear amd to Ml B’t&f ?% eagggrﬂb{élqgh%? @ler{rﬁg §5°‘a ong tﬁéwﬁ%lggfggﬁ t he
sheat? as tAhﬁemm ?Iﬂaaldclde?shmm;ﬂanmﬂsdeﬁce h? @4y Hlaving e reak port tﬁg:n\t,i\zrl Rg

i nsertion. ernatiyvely, e L nc ic
passes t hr oUgR8iabyl gﬂ%ﬁi@'@@&ﬁ?éﬂ%‘ﬁé adjystal Ib%lﬁirﬁeqtj&iétd—gtﬁ ed to allow
the inplant ?&.pfgﬁi’dbfeederv&e B oORsS R1adeh spad 1136, Ghide iflitid ng

i nsertion. one errbo | men the layer is forned by di ppi ng, or casting
the sheath pre86x smbadimenityimesledve 1§3§ormledﬂé@ sdatdi2d8 prd ahieper WIS h heat for

a ther pI as I_nke r gPol yner),
wher e Hgﬁﬁhﬂ’l@ﬁgcni‘e@%”ﬂ? v haé‘a“‘iﬂf?ﬁg&e‘rzé‘g&\?a %s@%g@?n?: in‘{;ﬂe ore which
filtls t he VOol24eviadh fiRQ salifpund a sidddGeadide atllbana poitien bétherrearpodte f or med

over the slot 1038. In one enbodinent, 20 the layer 1100 is formed from
pol yur et hanelemest 1808 nyl on, nyl on el ast oners, PebaxTM Pol yethyl ene,

silicone, or ot five i7 leﬁ!aM@EE ibd EI0dSs fowrdivih RowWn.
Figure 12A shomqﬁé%iérg{%p%fﬁbM%gfp an1 |prrp | ant alee devi ?:e assenbly 1200

accor di ng t adjuseabpr elermertt 13Ubjreat expandet statthén prpérabadiment, @evi ce assenbly
1208, B 1 ubumeE e oy Pote iR BRI AIRER by T
i npl ant abl e yeRyh GcaBSARE LY hE Hookialasend IBAGsTake slealed@Bfi AR20, where in the
present previously described, the distal end 1248 of the sleeve 1236 abuts the ridge, or
ledge, formed at the point where the tubular elongate body 1212 is connected to
and sealed to the adjustable clement 1216. Once the implantable device 1204
20 has been positioned in the body, fluid is injected into the rear port element 1208
to inflate the adjustable element 1216. Once the adjustable element 1216 is
inflated, the sheath is removed (as previously described). The sleeve 1236 is
then removed from around the implantable device 1204 by first removing the
rear port element 1208 from the receptacle region 1244 and then passing the
25 tubular elongate body 1212 through the slot 1238 of the sleeve 1236. In the
present embodiment, the sleeve 1236 is sufficiently stiff so that the walls of the
sleeve 1236 flex very little, if at all, as the tubular elongate body 1212 deforms
to pass through the slot 1238.
Referring now to Figure 13, there is shown a schematic view of the
30 implantable device assembly 1300 according to one embodiment of the present
subject matter. The implantable device assembly 1300 is shown to include an
implantable device 1302 which has an adjustable element 1304 and a tubular
elongate body 1306. In one embodiment, the adjustable element 1304 inciudes 2



enbodi nent the sheath 1220 includes a slot 1222 as previously desctibed.;~n
ono enbodjpnent, as the sheath 122Q is renoved from around the 30

i mpl ant abwg)e'b‘gﬁ@e 1204, the wall 1226 of the sheath is bertTasosizsior med,
shown generally at 1230, to allow the conponents of the inplantable device
1204 to pass through the slot 1222. Asgg he sheath 1220 is being bent to
allow the inplantable device 1204 to pass through the slot 1222 the sheath

can al so be VEthbbESHRIL | BOX/iksHNg 3d ifieR furbidt h b B8k 13k rection
of the rear port, 1908 uhich wi TS b e urih |1 berhifica 8RARRG 13367 00| O

document to BBS [ubHEr elossatehode Ad4 ingludbea péradictal s@ZRe 1326 prokimalti on in a

body where ap.d . i i sired. Figure 12B sho an_addi tional
enbodi nent o?ndaﬂﬁltsﬁlﬁgdmlggﬁgl\ﬁd@??bzn g&aésrgbeor%rpfpti APEQB@HPQW\Q%C‘E 3)33(?0ne
present subj Beonnetddan.andhealedrpl thakdjabieble @iehiear 1 ESAHhbYoddp4 | ncl udes an

I npl ant abl e evi.ﬁe 1204, having a rear port element 1208, a tubul ar
el ongat 8 bod¥e5¥99%¥! and an adjustabl e el ement 1216. The inplantable device

assenbly 1234 al $pe ¢ - ' e .present enbodi ment
t he sl eeve 1236 IFr?]%%dli}gieagg?ﬁg?tg?yb%é%%ﬁ%ﬁggiﬂ?ﬁ%%}&%ﬁ %5séégtfﬂ°r1240. I n one
enbodi nent , p3veagerar 33U mhahesx1chds labgitidesl)pinrthe aplubie kb rige@itedy 1244 which
has a shape iﬂ.ﬁl%ég Si ze tto receir%g aﬁ@l east a portion of the rear port

el ement 1208.°1n 8 PrePERTSHBoal REROXPHEENFLAMR apteond oprrise 1204 i s
shown wi th t{B34. ddons baBb&infie MRNecdril§hdnihean 18 10RNERE cﬁ&ﬂ@icgg?{lone

enbodingnt, the 15 inpl antable device 120471 s noved at [eas ially
t hroughPa shtk the(shambshbike)of therimenlanialile dedca )2 fod adjustably qxpandimgl  end

1246 of the : reyl scri bed he, di stal end 1248 of
the sleeve 1%3‘%ﬁggﬁgr§%5%%A}rﬁ?ta@g,%}%n%%'%Oo‘&g', ﬁ?“éa:%‘rfr%@a 3| Jrogdugsds where t he
tubul ar el onetughtiorifirsi Bdehing 1 3320 PeRiitshally, a dutsttaatake 9389 adj ustabl e

el enent 121611.9 Bg)n e the | npl ant acgl device 1204 20 has been positioned in
the body, fl{f o & 9 ppche gt Ofm%@@éﬁrelﬁaseteépéhémo oW fopthenf | at e t he
adj ust abl e qso%mtofh?elﬁlpléal%cHQﬁc@f’;droi%chg‘%a‘_?ca‘%hﬁﬂmhe &Esla%ééa P;',gt{‘e‘;t ated, the

sheath is renoved (as previously desc e sl eeve ‘hen
removeltP f r ordigraerinely. e devgstabie mistker tamibeddetian thdxontinusds waitoftheg t he rear

port el ement t receptacl e region 1244 and then passing the 25
t ubul ar eIoﬁgé%%%g%g§g§§?§0#hrough the slot 1238 of the sleeve 1236. In the

present enbodi ndntope eimbogingmy,ahd Abintéricy phishEdvriyt 1 MoshdilidesSOoibdrat the wall's
of the end 1340, where the closed end 1340 is positioned distal to both the first opening
1332 and second opening 1334. The closed end 1340 is of sufficient strength
20 and hard_ness to receive a distal end 1342 of a push rod 1344, where the closed
end 1340 transfers force applied at a proximal end 1346 of the push rod 1344 to
the implantable device 1300. In one embodiment, the first interior passageway
1330 1s of sufficient diameter to receive the push rod 1344 which contacts the
closed end 1340 to allow force applied to the push rod 1344 to move the
25 inplanted device 1302.
The implantable device assembly 1300 further includes a tip 1350. In one
embodiment, the distal end 1328 of the tubular body 1320 forms the tip 1350.
In one embodiment, the tip 1350 is suitable to penetrate the tissue of a patient,
where the tip 1350 includes at least a distal end 1354 which is sharped to afford
30 the ability to insert the tip 1350 and the implantable device 1302 into the tissue
of a patient. This configuration of the implantable device assembly 1300 allow
for the implantable device 1302 to be delivered into the tissue of the patient

without the need for a sheath. The tip also has a conical configuration to allow




sl eeve 1236 flex very little, if at all, as the tubular elongate body- .’LZILZ_HI
deforns to pass through the slot 1238. Referring now to Figure 13, there"

i s shown tic view of the 30 inplantable device as
accordi ng&f)znqgﬁ@errbodi ment of the present subject mttem“}eﬁoﬁaﬁﬁgant abl e

devi ce assenbly 1300 is shown to include an inplantable device 1302 which
has an adjustable el ement 1304 and a t@ul ar el ongate body 1306 _ In one
enbodi ment, the adjustable clenment 1304 includes a WO 01/26581 28

PCT/ USOQ 28| farghe tsfuk haiogpenrirateditgode implanabieniyvien 13Phrpasupyerdee 1310

por i phoral <P Raed a3 bogy BF el Flapfe P83 0Re Mt 077358 11 one

enbodi ment, tReoBiAdNRNEE Bb 1330 fupBier ihSRbes dr &W@@hﬁ‘ﬁbﬁeﬂ edget wigahed to the
adj ust abl e el enent 1304 as previ OUSItK 5 described. The tubul ar el ongate
¢

body 1320 al s¥end&ionuds digtaleahs354ofithe 5p 1357 wapd 2 ppdmalefdy 58980 whi ch
ext ends 5| ongiiug Py o Roh R APTABLGLIRY kA0 fg @ Tirst

openi ng 1332 at proxi nma opening 1 . I'n one
enbodi ment, héwptaboerganpenienpredstiBelirom a volmhe ol flowalie miacsdal onrod0cedi t h t he

chanber 1316 of the inplantable device 1302 for adj.u | y expandi ng or

contracting le “%F‘ﬁﬁgﬁipé“‘égm F”&B‘?ﬂ!a C‘?‘ic&ﬁatgFJé‘pﬁré rial introduced

through the fi rstrhera?%bﬁkgeﬂb%aé%neni\gﬁwé f1@labiple 6f FaAhiabhE dBvideer 1333 is
e

| ocated at or on the distal end of the tubular elongate body 1320 to allow
for the posi wihere bt implantahisldgnica i used év freate I8 OO Mnethvyanedhopedy of t he

tissues, of a,patient., 1 terpatively, the. r I's i nbedded
in theslgonti H% lcﬂglflmg Vaﬁ*‘?éco @ﬁclﬁ’ﬁsg% e@bg%érﬁgﬁﬁgﬁ&g%gsﬁgogﬁ% enbodi nent ,
the first inbpéning cRakdFocinertidsde implntabRsdericeliokag to @ ntinikddh, aswher e t he

cl osed end 1340 is positioned distal to both the first. opening 1332 and
second openi ABlY1Bghannghibe apnsedmateizerfilr P HftarlélﬁfiFYIE"r gsreatad ¢Mgth 20 and

har dness to Y2 | l: ditefgs BbrearPiesfir ft06ls 3¢t dobritfagdre t he cl osed
end 1340 tra%%%ég?l?ggéeﬁg%ﬁ% at a prrgxi mal ér]d iﬁ% %f t_her push rod
1344 to t heshenth awt)abimsederprte th8@0ual |dalivere of tsouiptastable devicef i rst i nteri or
passag y 1330.s  of fficient.di r.to.r iLve the pu d 1344

whi ch ?gﬁt acts tﬁglc tp) Q?gﬁs%ﬁwtﬁgﬁpﬁﬁnggﬁl%cﬂ}s@gc elfﬁ %@5&%&%@3 push rod
1344 to novevhfigy of materials. In one embodiment, the tip 1350 is made of a hard plastic,

such as polyurethane or PET. Alternatively, the tip 1350 is constructed of a

biodegradable, or bioabsorbable, material, such as polyglycolic acid or polylactic
acid, a dissolvable material such as a starch, or a material that 1s imtially hard,
20 but becomes soft after exposure to moisture, such as a hydrogel material. In this
embodiment the tip is bonded to the distal end 1328 of the tubular elongate body.
In one embodiment, the bonding is accomplished with a medical grade adhesive,
such as silicone. Alternatively, the tip 1350 is cast onio the distal end 1328 of
the tubular clongate body 1320, where the distal end 1328 has been configured
25 and shaped to receive the tip material so as to lock the tip 1350 in place.
The implantable device assembly 1300 further includes a rear port element
1360, which is releasably coupled to the proximal end 1326 of the tubular
elongate body 1320. The rear port element 1360 is similar to the rear port
element previously described, and is adapted to be coupled to the tubular
30 elongate body 1320 to create a fluid tight seal between the outer surface of the
rear port element 1360 and the inner surface of the first interior passageway of

the tubular elongate body 1320.



25 i mpl ant ed device 1302. The inpl antabl e device assenbly 1300 further!'' ' 2
I ncludes a tip 1350. In one enbodinent, the distal end 1328 of the tubul ar
body 1330pbosté¥s: the tip 1350. In one enbodi ment, the tip ACIZUSMOL8HGEI t abl e

to penetrate the tissue of a patient, where the tip 1350 includes at | east
a distal end 1354 which is sharped to,afford 30 the ability to insert the
tip 1350 and the inplantable device 133(32 into the tissue of a patient. This
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i mpl ant abl e de i'véered into the tissue of the patient

Wi thout t h%nriﬁxgﬂmfame Eevideaidimbl T 800 hizordiB®tdhs peeseatrsubgict mavéri gur ati on to
al l ow WD 01/ 26581 PCTJUSQOO 28116 29 for the tt@g@ bei %?qgaetﬁetrat ed by the
i npl ant abl &h¢dmptaatabodevics assambly ) 400 sibowpity L A bdy of the

| npl ant abl e, devi 02. - Jo Lol 14640004 ABlar efddBateitBdy 350 furt her
I ncl udes or‘ijl?VBF lgﬁéﬁgcﬁat}a%gﬁgglugtgglgg‘ |éh ext end frmc_)r%tl’%fg di stal end 1354
of thestip 14850 Thewuthralguzaeibody 1&dintBE8s o perdphidnad suifpcel BB, 21 n an

addi ti onal enbodinment, the adjustable elenent 1304 is.. ada to expand
under pr es<IPETR} & hd?\ﬁoqﬂér?éﬂﬁf‘l ALY b‘ﬂ%et@?ki’%qqn'ﬁeﬂtf Wﬁfé@hgg{ hrough the
first openifige,to) B ik 8oifecR@hd bl {ed1eanY eleOojisiadlé tlemB5I04TREe present
enbodi nent shows an exanple of a "self-dil af’l ng" device, where the

i npl ant abl ereldvidedessribeddntapeembatiendnt sheafiugablewtsmantd 604 meluggtly of 10

the patient. An advant of the e ' k E%n e size of the
openi ng cr es{WYEYH ‘Yﬂgg‘fbtsi’ Hﬁil{dﬁrégowggn M é;ﬂi ;H\i(li%:ﬁéﬁﬁé eepgétpo a m ni mum
as Op)Y a Lhanneht fehf onp AE@aPR ntarkérziet 1 0 fpotitionédthndiatal end]&4280af i s
created. Al so, the surgical procedure is eﬁg&%gkt ed i\s tlgerebar(f f ewer

i tems (e. g.the biular slasgatc bepAdhp-cAlemativsly, il cpB bEREORedal

del ivery of; the.dimba sl S{tﬂ@\égﬁﬁabﬁ%&ﬂ&nhhm I3ARWER thOPositith 6P| antabl e
devi ce 1302%¢Eh“De const ruct ed a variety of materials. In one

enbodi ment , the haplangabk3Eice d 468 debolbcated andiitpshape tabe visualized 1N yur et hane

or PET. Alternatively, the tip 1350 is constructed - By radabl e, or
bi oabsor babihg ts3fgs Qfgﬁ?t,‘ené‘ut’ﬁl%ﬁ@glﬁdﬁf 75 &8 0 E%F@bggrldc%o!fl?/* cg@tg ?Igﬁ acid, a
di ssollgabl €el a@gﬁ&{y seh as a starch, or a material that is initially
hard, 20 but becomes soft after exposure to poisture, such as hydr ogel

material . In thThke tubnisodiongate bediel 406pnelydesmBtin i Rassaesvay 1ty 1328 of
R e Tl ik T
1350 is caspasedieway 1430estmds longtuiid@fyaf the tubular elongate body 1406 from
a first opening 1434 at the proximal end 1426 to a second opening 1436. The
20 second opening 1436 is in fluid communication with the chamber 1416 of the
implantable device for adjustably expanding or contracting the adjustable
element 1404 by flowable material introduced through the first opening 1434, as
previously described.
The second interior passageway 1432 extends longitudinally along at least
25 a portion of the tubular elongate body 1406 from an inlet 1444 to an outlet 1446.
In one embodiment, the second interior passageway 1432 is of sufficient
diameter to receive a push rod 1450. The push rod 1450 has a proximal end
1454 and a distal end 1458, where the distal end 1458 of the push rod 1450 has a
tip 1460 which is has a sharp point. In one embodiment, the sharp tip 1460 of
30 the push rod 1450 extends through the outlet 1446 of the second interior
passageway 1432 to provide the initial cutting tip of the implantable device

apparatus 1400. In onc cmbodiment, the distal end 1428 of the tubular elongate



the tubul ar el ongate body 1320, where the distal end 1328 has beem: !’: '
configured 25 and shaped to receive the tip material so as to lock the tip
1350 in e i npl antabl e device assenbly 1300 furth | a rear
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the tubul ar el ongate body 1320. The rear port elenent 1360 is simlar to
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to the tubular 30 elongate body 1320 to create a fluid tight seal between
the outer sbpdnt420tiastamnicab@perpoliith extendsnrom JG0timh4bQ toellonribe distal f ace of
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i mpl anttbl e AR ESO PRSPPI EF S RA T B RV PITE ﬂ%%%ﬁ%“ a‘BgtefxisssﬂJ%}?‘F%ed wi thin
thel tissues ypfn e Piddt idpdtheterDaMR GbcRURhBMUKET4T 4G a8 fsrthelldyerdhanigied i n t he
tubular 15 el ongate bgg%l 1406. The tubul ar, el ongate body 1406 .includes a

first interidameesafibeprsh rod 3650, aherathssxisrar susfase pbthopush ideld2® 1432, 1n
one enbodi ' ' | OF: gi tudi nal |
" the.tuburapnesh SRuL e b B i lipmBRE PG RGN fib aielcp\GRcc ooy | D01 nal LY
proxi mal enguid A 1430ds kresddnepbe sevgnd 4Bsnelliés &yasedoodhapleni ng 1436 is

in flujd i cati ith th 416_0f the. joplantabl e device f
Laj ust bl v exmanaye e abr s et ruidst 1 and & e BRER1H000 by o "
f I owabl e matyesinides it AEWEeH chi 2281 hFBE afpliedlto @Raish Godl b, can $henpr evi ousl y

descri bed. ' _ _
be transferred to the implanted device 1402 so that it may be advanced into the

tissue of a patient.
The implantable device assembly 1400 further includes a rear port clement
20 1480, which is coupled to the proximal end 1426 of the tubular elongate body
1420. In one embodiment, the rear port element 1480 is similar to the rear port
element previously described, and is adapted to be releasably coupled to the
tubular elongate body 1420 to create a fluid tight seal between the outer surface
of the rear port element 1480 and the inner surface of the first intenior
25 passageway of the tubular elongate body 1420.

Referring now to Figure 13 there is shown a schematic cross-scctional
view of an implantable device assembly 1500 according to one embodiment of
the present subject matter. As previously described, the implantable device
assembly 1500 includes an impiantable device 1502 having an adjustable

30 element 1504 and a tubular elongate body 1506, where the tubular elongate body
1506 includes at least a first interior passageway 1510 which extends
longitudinally in the tubular elongate body 1506 from a first opening 1512 at the
proximal end 1516 to a second opening 1520. The implantable device assembly



The second interior passageway 1432 extends |ongitudinally along af-least
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outl et 1¢d%ires8f One enbodi nent, the second interior passpgpussN28t32 is of
sufficient dianeter to receive a push rod 1450. The push rod 1450 has a
proxi mal end 1454 and a distal end 1§§8, where the distal end 1458 of the
push rod 1450 has a tip 1460 which is“has a sharp point. In one
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coupl e proximal end 1426 of the tubular elongate body 1420. In one
embodi nent , oh ke typaof petetiabusedem corstrgctingsthe fubufagelongatehedycar port
Alternatively, support elements can be added to the tubular elongate body. For
example, 2 metal coil 1550 is placed longitudinaily within the tubular elongate
body to increase the stiffness of the tubular elongate body 1506. In one
20 embodiment, the metal coil 1550 allows force applied along the longitudinal axis
of the implantable device 1502 to be transferred to the tip 1524.

Figure 15 also shows one embodiment of the adjustable element 1504 in
an inflated state. In the present embodiment, the adjustable element 1504 is
ndap'tcd to partially envelop the tip 1524, One reason for enveloping the tip with

28 the adjustable element 1504 is to protect the tissue in the implant area from the
tip 1524. The example in Figurc 15 is just one example of a tip being enveloped
by the adjustable element, and other configurations of enveloping the tip can be
imagined, such as the tip being completely surrounded by the adjustable element.

Referring now to Figure 16A, there is shown an additional embodiment of

30 a implantable medical device assembly 1600 according to the present invention.
The implantable medical device assembly 1600 includes a sheath 1604 having a
wall 1606 having an inner surface 1612 and an outer surface 1616. In one

embodiment, the inner surface 1612 defines a channel 1620 which passes



el enment previously described, and is adapted to be rel easably coupl.'ed.,tro?ﬁ‘,
the tubular elongate body 1420 to create a fluid tight seal between the ™
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now to Figure 15 there is shown a schematic cross-sectional view of an

i npl ant abl e devi ce assenbly 1500 accordding to one enbodi nent of the
present subject matter. As previously described, the inplantable device
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' gl ongat e boWbQ@UGDt,T‘FFediE@ﬁ‘Fe %W?C”épgﬁéﬁtegg%@h ﬂ'éi‘éﬁié%“ﬁgﬁé&ﬁ ]t({# li532 in
fluid conmupi i ' ' | ' interi
%5:%@& tp%r%ég&é% chfqé bter Qiaﬁ{étéi'%fmabm: 4188gald body, | nterior
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In one_ enbodinment, th l.asti ept um 1540 has tpuc size and
functil®n as ‘@B‘%ﬁaé\?irﬁﬁg‘?@ da&&%f ed‘.&s %VWWFW%?Q%‘%&ﬁ%&aPﬁe el astic
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embodi ment , PR Ness 0 ongate body is ‘determ ned based
on the type agfrstropegingat thegeokimal enhisOuo tisacpridrpeninguarak whdro thgat e body .

Al ternatively, support. el nts can be. added.to, the tu r ongat e body.
For &¥anpl @Pﬁnﬁgfed{ev%ilﬁgg%%‘ow p;?lsglt?gﬁéj?”gth& ?’ﬁaﬁﬁgﬂe%gz\%({fﬁcn the tubul ar
el ongate bggyayt Ppedqicrease the stiffness of the tubular elongate body 1506.

In one 20 enbodi ment, the netal coil 1550 allows force applied al ong the
| ongi t udi nal axiThe implantable device assembly 1640 further includes a rear port element

1654, as previously described, where the rear port element 1654 is coupled to the
proximal end 1650 of the tubular elongate body 1648. In one embodiment, the

20 rear port element 1654 is coupled to the proximal end 1650 of the elongate body
1648 using chemical adhesives, or alternatively, using sonic welding techniques
as are known in the art. [n an additional embodiment, the rear port element 1654
and proximal end 1650 are formed together in a polymer molding process, such
as liquid injection moiding, as are known in the art.

25 In the present embodiment, the adjustable element 1644 is shown folded
into the channel 1620 of the sheath 1604. In one embodiment, the folding of the
adjustable element 1644 is shown in Figure 16B, where the adjustable element
1644 is shown where the walls of the adjustable clement 1644 are folded in on
themselves so that there are three or more portions of the wall adjacent to each

30 other. Folding the walls of the adjustable element 1644 allows for the size of the
adjustable clement 1644 to be reduced. This in turn can allow for the size of the
sheath 1640 to be reduced. In an additional embodiment, the folding the of the
adjustable element can also assist in deploying the implantable device 1640 from
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of the inplantable device 1502 to be transferred to the tip 1524. Fi‘ig‘u'r“e' 45"
al so shows one enbodi nent of the adjustable elenent 1504 in an inflated
stat e- IwWolghgeddi esent enbodi nent, the adjustabl e el enent FCIOUSH0Z8114dapt ed
to partially envelop the tip 1524. One reason for enveloping the tip with
25 the adjustable elenment 1504 is to ppotect the tissue in the inplant area
fromthe tip 1524. The exanple in Figure 15 is just one exanple of a tip
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includes a first .edge 1630 and a second edge 1634 that are spaced to
define a s| B#MA%48 in the wal| 1606. In one enbodinent, the distance

bet weqg the fir RlrREAL ndHIFafe t hehaedondwadge cﬁﬁBd;mdnSoéqmthdio or
greater than the outer diameter of the tubular elongate bo

i mpl ant abl e foredjustably essiristing 8 Sedy jumenaseoreine tRLRE Prfy héﬂ%’éﬂ g\ﬁ“‘i‘ﬁ ‘i npl ant abl e
dical d le d 1640
medi ca e‘“rggf g@ﬁgﬁb cpe\é's%?é% Rerfkiysctusdenss idipleans 86l e devi ce

I ncl udes an enent and a tubul ar el ongate bod fy 1648,
where the t ulhlgioallyéinpmymdenﬂodnbﬂyliﬁm quqiﬁﬂﬁtésidmemé%l%bf’@)’ hmencof nt er i or

passageway whi ch, extend on it t dy 1648
from a fi r§?aﬂﬁi}§}ﬁ‘hﬁ r‘%&l?ﬁg %*}?a‘?‘l@é'ﬁ‘ de%H Ig{eoc%&@q%g%ﬁ?ﬁg, and
wher e ghe 1]”5ar.'x Mbﬁé)éxﬁb&ﬁfﬁleﬁﬁﬁla@ﬂgaﬂﬁs Swviomsty téscibey] whietethe t he channel
1620 of the ath 1604. The |an ant abl e devi ce assenbl 1640, furt her

i ncl udes a ls‘b%ath pdntméﬂl@drbﬁtﬁrﬂmmg AsORIRIBIAT RFA Y P here the rear
port el e”entsm%a%?e for pe(ﬁ%fngqlsgﬁ thfb%gh the channel of the shcath. Once the body

lumen, such as the urethra, is located a small incision is made in the skin and the
obturator is used to introduce the sheath into the body tissue to a desired location
20 adjacent the urethra. This procedure is usually carried out under a local
anesthetic with visual guidance, for instance under flucroscopy by a physician.
The obturator is of sufficient strength and rigidity to allow the insertion of the
sheath into the tissue of the patient adjacent and parallel with the urethra.
In one embodiment, the sheath is inserted near the meatus urinarius and
25 advanced through the periurethral tissue adjacent the urethra. in one
embodiment, a detent or mark is provided on the sheath to ensure that the sheath
is appropriately placed at the correct depth in the patient's body tissue. In an
additional embodiment, the clongate body of the implantable medical device is
available having a variety of lengths to accommodate the patient’s anatomic
30 structure so as to facilitate placement of the rear port clement near the patient's
skin. In one embodiment, the tubular elongate body of the implantable device

once inserted into the patient’s tissue can be cut to length prior to attaching the

rear port element.



proxinmal end 1650 of the tubular elongate body 1648. In one enbodirent,. the
20 rear port element 1654 is coupled to the proxi mal end 1650 of the " -

el ongat e‘g 48 usi ng chem cal adhesives, or alternati i.Ag sonic
wel di ng t @%ﬁzﬁ% S as are known in the art. In an additiona/ﬁséor?%gfc}?rrent,
the rear port elenent 1654 and proximl_ end 1650 are forned together in a

pol ymer mol di ng process, such as liquitf injection nolding, as are known in
the art. 25 In the present enbodi ment, the adjustable el ement 1644 is shown
folded into theAshasiiessly desoribgd, thcshepbdngludesgshannel bdngAbodi nent, t he
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1638 (Figure 16C). As the adjustable elenent 1644 continues to inflate,
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larger than the diameter of the sheath.
The implantable medical device is advanced or moved at least partially
20 though the channel to position the adjustable element distal to the sheath and
adjacent the body lumen to be restricted. In one embodiment, the adjustable
element is positioned adjacent an urethra. In an additional embodiment, two or
more of the implantable medical devices can be implanted within the body tissue
adjacent an urethra. The adjustable clement is then cxpandsd; or inflated, so as
25 to retain the implantable medical device prior to removing the sheath.

At 1720, the sheath is then passed around the rear port element as the
sheath is removed from the body tissue. In one embodiment, this is
accomplished by splitting the sheath into one or more pieces as previously
described. One manner of providing a sheath that will spilt is to create one or

30 more scores on the sheath as previously described. The scores in the wall of the
sheath provide lines of weakness, where the sheath can be torn along these one
or more scores to allow the sheath to be passed around the rear port element as

the sheath is removed from the body tissue.
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and a rear rﬁorﬁl\rﬁﬂ‘i%cdlégf ¥eyrénghQng lirwdtingsd fowlaisie makerial throughtbe pr esent
enbodi nment , rear port element further includes at .l east one di nension

that is Iar@atuﬂdmnpﬂssegwlnw thoadivsiabis slemant ORe PRFIFIRRBRY b Exanpl es of

t hese were ot ed ipn the f oq‘ltmﬁkg fieans fucases 5 to 12 of
the plésent eé‘ffB}'éec‘the 'ed %Sovt;/a%}%(x)‘%dagxa | e, east one_ dinension that

is larger thpaRiddui@ Iﬂl@roﬁgh marmetﬂnamastsxh@ mtm;itlop m;d SeASHIHNE he back
pressure or visually assessing the amount of coaptation of the urethra lumen after
inflation of the adjustable element by use of cystoscopy. The flowable material
may be, for example, a saline solution, a flowable gel, or a slurry of particles in a
20  liquid camrier. It may be advantageous to make the flowable material radiopaque
so that the degree of membrane inflation may be viewed by x-ray.

Referring now to figure 18, there is shown an additional embodiment of a ,
method for adjustably restricting a body lumen according to the present subject
matter. The impiantable devicc assembly previously discussed is adapted to be

25 surgically imptanted into body tissue of a patient adjacent to a body lumen for
coaptating the body lumen. At 1800, 2 sheath is introduced into body tissue of a
patient, for example as previously described. In onec embodiment, the sheath
includes a first portion and a second portion, where at least the first portion of
the sheath is introduced into the body tissue. Inone embodiment, the sheath 1s

30 introduced into the body tissue with a dilator, or obturator, which is inserted
through the channel of the sheath.

Referring now to Figure 19, there is shown one embodiment of a sheath

1900, where the sheath 1900 includes a wall 1902 deftning a channel 1904



15 include the dianeter of the outer surface of the rear port elenent - and
the inner dianeter of the sheath. In this situation, the |rrplantable' '

devi ce pass through the channel of the sheat h aﬁ(ﬁl‘"ﬁﬁ ter of
t he rea\r/\%é ll'qgsémant is larger than the dianeter of the sheath. @Eg
I mpl ant abI e nmedi cal device is advanced _or noved at |east partially 20

t hough the channel to position the adj détabl e el enent distal to the sheath

and adjacent the body lumen to be restricted. |n one enbodi nent, the
adj ust abl e Mvmkonggqu@@.msOrTé@ sheqth 480N fusthermetudena firsh PaRioaddd%:i onal

embodi Ment, £ 0ol o 338§ Al15 AT AR 64 nqg\azrgfmogga be

I mpl ant ed vmzf I ssue jacent an uret ust abl e
clement is thgh Rxgrrvacshdiraént] the Ifiastedrticnl WS aAb thosecetdportibin €S48l ant abl e
medi cal device prior to reppving the s sheath is then

At 17 t.h
passed ar oun'éCll'-lH%‘heé’é’tm?fb?“fth%P‘é??ﬁ'higoéjs‘g?‘ﬁédugﬁéﬁf HI%F L% ﬁ[ﬂ\?ﬁd from the body
tissue. sIn ong;Pah &N nent, Biddlato? I?Wﬁgﬂgﬁﬁﬁﬁﬁo}%ﬁ ialhd tHanRd 190§ Sheath

into one or nDre pileces as previous escri bed. One manner of providing a
sheat h t hat ofith¢ shaqatH 1900s Inoncemhodamne thy diBQomi16 isdedesa il R2Me sheath as
previ ously desc scor.es.in,the .wall 1 at r e lines
of weakness,¥ sﬁ‘iéﬁ%s‘{lﬁgle ﬂ'éﬁ‘f?f“(?gﬁjtﬁgo?%]“??ugI gﬁ UPE@%% Eﬁ'@ dhlSE’ 62 scores
to all ow thelssxkg%ﬁﬁdﬁu{t@ﬂtbech@aﬁeﬁqdoaamagrdmalr@ﬂrlmgbftreldamm 19 the
sheath is renoved fromthe body tjissu ~nrr LVJ4 WD 01/ 26581 36

PCT] u5001281%1 ip gligyrpr amRyiedi Brrsh é‘i\%‘éwlﬁ%lrh904t5ﬂéha§m§'dtml9cz&ﬁ#@% ams| it as
previ Olf {i’.%%h %%9 19%40 F%u%i‘@@d hrﬁésh@mgg@gaﬁdm&rws ak?v' ng the
i t Yy e S ea [ e

flexi b| ass aroun e rear port enent by
passi ng the mb@ng;aﬁed el theddody tikenei rrpl ant abl e device thr ough the slit as

t het sheath is repoyved fromt tis Al ter v t he sheath can
have a slot as pRé F%%gs?%?"ﬂ'é’ dsﬁﬂ’sgﬁ %E?BZH'%H?@‘E’P@ tge ﬁg&gorﬁp

materi al havjfge ansikh i‘nftrb%@&lsht@éndraeﬁ%d@ﬁomb@ofthbtah@arth 0@k gt d ody of the
|rrpl antabl e device to deformas it passes through the slat as the sheath

i s renoved f tissne aht81Wody ont smbedinenp thespcopbpartian fithstsheath melydes alosi t i on
subcut g gepuslc%sbt aéaorﬁ‘;& §F tnb IRe.] AP &9Y, 30lefst ToANEH ofARY iR ft351e REGEe [sTP! ant ed

so the "adj us
then moved through the channel of the sheath into the first portion of the sheath

located in the body tissue. In one embodiment, at least a portion of the
implanted device is positioned, or passed, through the slot at the second position.
Referring now to Figure 20, there is shown one embodiment of a sheath
20 1900 positioned within body tissue 2000. In one embodiment, the sheath is
inserted near the meatus urinarius and advanced through the penurethral tissue
adjacent the urethra 2010. In one embodiment, a detent or mark is provided on
the sheath to ensure that the sheath is appropriately placed at the correct depth in
the patient's body tissue. In one cmbodiment, the sheath 1900 is inserted into the
25 body tissue so that the first portion 1906 is Jocated within the body tissue and the
second portion 1908 is not located within the body tissue. An implantable
medical device 2020 is then positioned within the channel through the slot 1912.
The implantable medical device 2020 1s then advanced, or moved, through
the channel 1912 of the sheath 1900. In one embodiment, the implantable device
30 is moved through the channel 1912 by inserting a rod having a distal end into the
channel 1904 of the sheath 1900 until the distal end contacts implantable device
2020. Force is then applied to the distal end of the rod to move the implanted
device 2020 at Icast partially through the channel 1912 of the sheath.



element (in its contracted state) is in the desired position adjacent to
the urethra, the urethra is restricted to a desired degree by pidrcing;the

el astic 1 f the rear port with a needle of a syrinpermsdiismjéecti ng a
fl owabl e material through the first interior passageway into the
adj ust abl e el enent. The physician may determ ne the desired degree of

restriction of the urethra by neans such as infusing fluid through the

urethra past the restriction a measyring the. I £ visual ly
assessi ng tﬁé‘e%ﬁﬁ]ﬁ”wdél@‘é’ﬁfﬁ‘pﬁgﬁ ua?‘ij{o gvﬁrtgf H?@%&Pr@r?% g?tg ékrﬁ-oﬁél%f | ati on of
the adj ust able. B§2 by use of cystoscopy. The flowable material may be,

for exanple, a saline solution, a flowable gel, or a slurry of particles in
a 20 liquid car hen altérnatinyenizodimeninineqyerie mayebkignnlanalle d6HEf e nateri al

r adi opaque that the degqr of [ ' | e viewed by
X-ray. Refe@ﬁ??ﬁ{:]‘ s P?%ﬁ&go‘ﬁaé?%ﬁgrlsgﬂi%gag {oh\%r?hgdri:h'ggbd/?#i onal enbodi ment
of a et hod,feliAdi Ukt RbMntaBRidel iRt 2090 inchdey ah imerivr pessageivay, suoht he

present subject matter. The inplantabl evi.ce assenbly previously
di scussed igsadamnédnteaomaS%egfewmfa?t}S@ ‘?Eﬁw%%t&f GWCEF%X‘B Y PEF°28le of a

pat i ent  ad] agnte et RREV LA AhichG0ARH d A delimehedhiniitiven AL 1800, a

sheath is i uce tissue of a patient, for exanple as
previously deaatishedosetrndofthenodompassage tway witiehisiistalfetheiBst a fir st

portion and a second portion, where, at, |l east the f| : ' -« L he
sheath is i MPeBidEc EQTGEFED HaRPeipald ﬁostEEBQS%Irﬁﬁéongwgé gdﬁl%yr?{t%ﬁcesheat his
30 intypoduc agﬁpd 116, iRRfEh thSeHatn¥idf thefshdithataiternativelgbmorimpa, which is
insert{ed(; tﬁa(ra(l)éug t efychar_mel of the sheath. Referring nowto Figure 19,
there is shdeast epertempdanimpianibledeyitedpHudesgoaitionmng ASI9eKE BSheat h 1900

includes a wall. 1902 defi nin Ci |yt Ohé 46584 RDHeUSOO 28116
37 | having pJeY'BH%?'ﬁﬁscﬁlrf?g?arggP(g?tlg%ng’ﬁggo?%ﬁ%%glﬁtt her 1ncl udes a first
porti on 190Gmbclimenothe shevé ispositidaed amnod theshintlaridarmatgirasly asxt ends

longitudinally along a, wall. I.n one epbpdi t, the first. Len 1906 and
the second pueYioBHY %Q%bed'r ﬁ@ﬁfdétk{f’l‘?é‘pﬁggcﬁ{’éﬂg %\f;évteﬁg n?ﬁ’@éﬁ%"%é'ge?hat
i ncludes theygh talt %ﬁiﬂlﬂm&gﬁ% dHafiR@lof erEEHE Mlterratidtlypther 1916 i s

shown positione channel "1904 of the sheath 1900. In ong
enbodi nent , tubeladeloagase bady 202 5rintludessa supppmh meyhr, syph aa fail ©Gatedp| e for

nsertion inlo, DORY nihf UoingdBBobky Bs Araoulll dblifodd bt Slshiny'e
implantable device includes applying force through the support member to move
the implanted device at least partially through the channel of the sheath to

20 position the adjustable element beyond the distal end of the sheath. In one
embodiment, the adjustable element 2030 of the implantable device 2020 is
moved through the channel to position the adjustable element 2030 beyond the
distal end of the sheath 1900. Flowable material can then be introduced into the
adjustablc element to restrict a body lumen as previously discussed.

25 One feature of this invention relates to the adjustability of the adjustable
element postoperatively. This adjustability is effected because the elastic septum
is located remote from the adjustable element but near and under the patient’s
skin. The rear port element and the clastic septum are located by, for instance,
ranual palpation of the skin region and the needle of the syringe is inserted

30 through the skin and septum so as to add or remove material from the adjustable
element, thus increasing or decreasing the restriction of the body lumen.

In an additional embodiment, the rear port clement can have any number

of shapes that is more easily identifiable in the tissue during palpation by a



is inserted into the channel 1904 at the proximal end 1922 of the channel
1904 and is slid, or noved, through the channel 1904 so that the tip 1920
ext ends the distal end 1924 of the sheath 1900. T 900 and
di | at or &éﬁ@? then inserted into the body tissue. F@fggFﬁﬁﬁﬁggg%n to
Figure 18, the sheath is positioned with the first portion of the sheath
in body tissue and a second portion of3%t he sheath outside the body tissue
at 1810. In one enbodi nent, the second portion of the sheath includes at 15
| east a por physiciaf. Forexample, tharreargpo element saskavg afyil ¢19ps-ACtOR@ i npl ant abl e

devi [ h d.. h th I ' fi
por i on of PHES ARTRe Py e e B by v 5 Rutp ol Rl ol oy

| east a por thap8. Olthdriteossistqticantl Sdpebaxih ®e imsgipabwhichmvanild assipassed, through
the slot at the second position. Referriqg now t.o ﬁigyre 20, there is shown
one embodi nehysi@n i lepatingiihe par poyolepsal tAddenailys W flasdascRM S e 2000. In
one enodi ML, L hBe philEGIddSH aNERY a8 HIBRE USg Vabmad by and

advanggd tﬂ?ﬁﬁﬁﬁ‘#ﬁ%agggéﬂ?%?ﬁFgﬂﬁﬁéssué adF%cent phg§ﬂrethra 2010. In one
enmbodi ment , balbded)eodt loeer, niankthatsreprpovi dedersrwalishgouhding thetelasiissur e t hat t he

sheath is appropriately_placed at the correct de i . i ent's body
tissue. In éﬁgu‘gntﬁ‘bq ‘r%‘lq‘lg?mf‘ﬂ%aﬁfé%'lhﬁ pﬁ%ﬁ)‘aﬁ'gl ﬁgrhcfj%ﬁhg:} le}shp g € 25 body

ti ssue so t Qafckiyna if is'séf apRArFdn thelrB@Rintier dfQ ot Eleinent. h@hbesly ti ssue and
the second portion 1908 is not |ocated within the body, tissue. An

i npl ant abl e porretimsnt caeiice be a0boed; for prsfarmirgspast-epEat! V5 AdSIMERT (&&annel

t hrou t he ;s] ot e. Ll e L e i 020 is then

advang d, Otda¥rso\‘7§%1,?sl’t oﬁggg%éﬂgﬁe@% a%cn%qmgﬁggt%lﬂgtgﬁgﬁg'eath 1900. In one
entdodi nent, the inplantable device 30 is noved through the channel 1912 by
inserting a rod having a distal end into the channel 1904 of the sheath
1900 until the distal end contacts inplantable device 2020. Force is then
applied to the distal end of the rod to nove the inplanted device 2020 at
| east partially through the channel 1912 of the sheath. WD 01/ 26581 38

PCT/ US00128116 Alternatively, the dilator could be used to nove the

i npl ant abl e device through the channel 1912. In an alternative enbodi nent,
in order to nove the inplantable device 2020 the device is pushed towards
the distal end of the sheath. In one 5 enbodi nent, the inplantable device
2020 includes an interior passage way, such
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as a second interior passageway previously described, where the i nt drli B&Y 2004
passage way includes a first opening into which a push rod can be inserted
until it contacts a closed end of the interior passage way which is distal
to the first opening. Force can then gﬁ applied to the push rod to nove
the inplanted device 10 at |east partiatly through the channel of the
sheath. Alternatively, noving at |east a portion of an inplantable device

i ncl udes pe?ihhgning a sleeve, as previously described around at |east a
portion of ﬁé I npl ant abl e device. In one enbodinment, the sleeve is
positioned around the tubul ar el ongate body as previously desci bed. Force

is then applied,tqQ the eeve to move the inplanted 15 device at | east
partially F hr ouh llﬁlﬁgﬂaﬂfd&éﬂ“@ﬁs%}’ @{é&?ﬁﬁ&%&h“é}aﬁ%ﬂ ok Yodylymeny ypul ar

el ongat e bggy, > includes a support nenber, such as a coil located
wi thin the tu%ul ar el ongate body as previously desci bed, and pushing the
i mpl ant abl e devarcenplanthbld dsviappcluding dnoadiwstabite cepbnttand asulpdar dlomgatdber t o

t he j npl ant devi | t tially.th h th h, | of th
Sheath to BODSISPERAHTEHE bl SR, PR S SRR e mEn s SOATaGHG of t ne
sheat h. | ne0pRdedsRediri@Rad E&)éﬁ 'eé@lo%hﬁ%ﬁeﬁil@ﬁ@dﬁupg@&@o%m thd&ibllEp! ant abl e

device 2020°'is noved thro the channel to position thé adjustable
el ement 20&ongatsbedy; amd  di stal end of the sheath 1900. Fl owabl e materi al

can then be intrgduced into.t.he  .adjustabl e_.el enent restrict a body
anen a6 pr evi charuigh ity 84 KBodanGs gt S HARE R ot o5 to
the adj ust gBishéatly addptdd¥Br AeEISh #ktb Bod £1i SINE Adjabs tPME bBlY Uheh andini S

adj ust abi Ijtf;’gl_ s effected because the elastic septum is |ocated renote

from the adfclwdings walbhaviesma diseentinugns pertion pdfending ongiudiaslly dongthen. The
rear port @L@nent and the elastic septumare |ocated by, for instance,
manual pal pation of the skin region and the needle of the syringe is
inserted 30 through the skin and septum so as to add or renove materi al
fromthe adjustable _elenment, thus jncreasing. or decreasing the restriction

of the bod$ | unkhe mplaniablg dayies assemblyaf stmenincluding @ daeveppberedhenent can

have any n r; . 1 i ] 5 i, A kb, the tissue
during pal %g%%l%é%dgé;%*@@?@ﬁ%@ﬁ%ﬁ%hg@%ﬁ%eg@HL&%&& exanpl e, the
rear port mtpangaile devicd)aud wherevalleast opatior of themplantblpdevicélahditeat | vel v,
the rear pcirt el enent can]illg%vg a. square cross-sectional shape. O her

cr oss- sect $67Y§1°28 Rassdlrough thssheathgined whi ch woul d assist a physician in

| ocating the rear port elenent. Additionally, the elastic septum of

3. The implantable device assembly of claim 2, where the sleeve includes an
outer surface, where the outer surface defines an arc which includes a first dimension
that permits the sleeve to move longitudinally within the sheath, and the inner surface
includes a second dimension which defines a volume that permits the tubular elongate
body and the adjustable, element to fit in the volume defined by inner surface of the

sleeve.

4. The implantable device assembly of claim 2, where the inner surface of the
sleeve defines an arc with an inner diameter which permits at least a portion of the

sleeve td be positioned around the peripheral surface of the tubular elongate body.

5. The implantable device assembly of any of claims 2, 3 and 4, where the sleeve

includes a slot which extends longitudinally along the wall of the sleeve.
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5 the rear port elenent can be positioned at a level that is hi ghelr Qﬁ-.-gm
doned or bul bous), or lower, than that rear port el enent wall surrl)uh“'dilﬁb
the elastic septum This configuration assists the physician in finding
the elastic septum quickly as it is s apart fromthe remai nder of the
rear port element. The rear port elenment can then be utilized for

preform ng post-operative adjustments (e.g., 10 days, weeks, nonths, years)
of the sizg of mfsing;qaru& l?laleﬁc@és‘%@iﬁﬂfy-of%n%o%ﬁn&gﬁﬂs,%e@ﬂel\éﬁe@e An

i npl ant abl e device assenbly for controllable coaption of a body | unen,
conpri si nginclades aploainbaizind adkstaleadj wheéra thendjstalrenddibutstagivirigoredfghent and a

t ubul ar el opgat body, caupl ed .t o, t he, adj ust.abl e el.enent re the

i st abl cXBF B HeTEHLA eSSy LR BRSO E R B4URY 156 | ed

fl owabl e ngdofied ad the EMMHIC&H JtKOUENelth tovb B igfplarRdtd 8@ Aoehki and a
sheath through which at |east a portion of the inplantable device can pass
t he sheat hpatialjt thebuigbrthg sheatht i on i nto body tissue adjacent to the body

| umen and including a wall having a di scontinuous portion extending

longi tudinally along the wall. 2. The inplantable device assenmbly of claim
1, including a vhe@yflantdble devitd@ssedbBfany BEihd Pecedinp@ldimbaviergnalie | nner
surface which is positioned adjacent the inplantable device, and where at

| east a powbhlgnclongate bodyipchudesmprioxtealicad sl intaior ppssagevaydhatpass t hr ough
t he sheath 1 HH' ﬁg I i I | Al . Where the sl eeve
i ncl udes a?'\mgnc()itﬁ;[%%l{suur a Eel?&l\?\ﬁl%ﬁrtza\éteﬁoélgg%t% Z’rﬁp ’s‘yﬁ]}e?%g% fg%%'ﬁ%glgy\gn arc which

i ncl udes apdskdpgivag inchiizs @ firsttdpagingeindiihcudihg a s¢=2 purt elememoveudlahwitheidi nal | y
wi thin the sheath, and the inner surfac i ncl udes a second di nensi on whi ch
defines a WoKimal cpg gf thsaubularclongate hady Pr@raﬂﬁs{c@cnbwaﬁldw ¢aydy in

adj ust abl eq, 4l - gt vl j ' rface of the

sl eeve. 4.ﬂl1'lﬁé:8| np ac%at‘ﬁghl“gtﬂc}gs?igsgogség%ﬁ"@l@?ﬂ?ﬁgﬁ%ﬂza’gﬁ%ﬁ\ﬁ% the i nner
surface of the sleeve defines an arc with an inner diameter which permts
at |least a_portjion, of t sl.eeve td be positioned, around the ripheral
surface of ?'t he J{%Wlﬂ?mgﬁﬁﬂﬁﬂf%aﬁﬁ‘a&y Cg.ca?ﬁ k W%Teath‘f H‘&F‘és“d'%\?? Bgﬁ‘ﬁssenbl y of
any of claj e%uﬁtﬁ!er%@ﬁné’sre ¥ c&je?f%n%lﬁ@ﬂ’ﬁasddhﬁbé’ﬁﬁﬁa dzélodeceild #h ext ends

| ongi tudinally along the wa he sl eeve. o .
least a portion of the rear port element, where the receptacle region is positioned

between the proximal and the distal end of the sleeve.

9. The implantable device assembly of any of the preceding claims, where the
sheath includes at least a first portion and a second portion, where the second portion
is of a lesser strength compared to the first portion and the second portion extends

longitudinally along the wall to allow for the wall of the sheath to be separated.

10. The implantable device assembly of claim 9, where the second portion of the

wall includes scorings extending longitudinally along the wall.

11.  The implantable device assembly of claim 10, where the wall of the sheath
includes two scorings extending longitudinally along the wall to allow for the sheath

to be separated into two pieces.

12.  The implantable device assembly of any of claims 1 - 8, where the sheath
includes a slit through the wall, where the slit extends longitudinally along the wall.
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41 6. The inplantable device assenbly of any of clains 2 - 5, wherd t K&’
sl eeve includes a proximal and a distal end, where the distal end abuts a
portion of the adjustable elenment and where the sleeve has a stiffness
sufficient to allow force applied at &fe proxi mal end of the sleeve to
nove the inplantable device at |least partially through the sheath. 7. The
i npl ant abl e devi ce assenbly of any of the preceding clains, wherein the
tubul ar el ongate body includes a proximal end, a first interior passageway
that extends longitudinally in the tubul ar el ongate body, where the first
interior Iassdfenmplamablededcaassembly of peynofigainsnid- 6,neienelihegubularear port

el ement coypled to, t.h roxi nal ~en f the tubul ar e] gqngate body, the rear
bort ol encilbngai bt ingudB R pRgal B hsrsithE SHRATECHERSOR 195 e F i r ot
openi ng of yiffisd duffidienttd AlO6Q ToRE ESFARAURIhe Foxitaerd'SH ROhMALL elphtEe _
assenbly of claim7, where the inner surface of the sleeve further defines
r ecept acl ebadyd orwvetthaimilaniable denipratdeast parialhethrenghdbesheathat | east a

portion of the rear port elenent, where the receptacle region is positioned
bet ween the proxinmal and the distal end of the sleeve. 9. The inplantable

devi ce asspbl yTRY indflimtHle HDEcPLREABIYY Rl 1TPwhifehictubliiar elohgaé Bodyncl udes
at least a first portion and a second portion, where the second portion 1is

of a | essefurtheriaplydes zenibavtendinglopgitndingllyrthzpyeh theubylar elergatebasdydopor ti on
ext end l.onai.tudi I allow for the wall of th heat h
t)c() be :epa&#@ﬁg%@cfﬁgoaéhgrpﬂg’gﬁl%%m\ﬁg é’é?%‘e as\évenbl y of claim?9, V\,ﬁefee?he

second portion of the wall includes scorings extending |longitudinally
along the wall. 11. The inplantabl e device assenbly of claim 10, where the
wal | of t hE-sheBimplantabledeviesassemblyiof glaim,dy 3 aieﬁgthpmiwggmaﬁ y al ong

the wall tQoa?laihaﬂﬁésqarﬁlfs%fe;f&g?%%%é@(%t%ﬁféﬂﬂ%ﬁgiéﬁdﬁvﬁl NendPhuBG8sS- 12. The

i npl ant abl e Vi cCe asse alns 1 - re the sheath

i ncl udes aelehgate badycamghwhenethedirst,intetier passdpewsy inclushes e fids opemgg.ttheli nal | y

al ong the |]. IM1 PV Le)il,i., 42 .13, The inpplantabl.e deyic senbly of
any of cl aﬁ%&‘nieqor@?swaé) Hapingq glpsed end g}sﬁ?ﬁé‘b&‘g f’%ﬁd’?"’?‘ﬁg’l ‘ﬁla“ég ﬁ?fa%ﬁtoxi mal
end, wher e idifer Phﬁ%h%e%ay% BPEAtiSe R YMBBStoTeceid 4 hrBI8d Shich! ohiwis the al | ow

force applied at the proximl end of the tubular el ongate body to nove the

i npl ant abl dostd\end o allow derse applieditaHeypush rastigimaevedhe implarted device at least
partially through the sheath.

16.  The implantable device assembly of claim 1, where the sheath includes a wall

and a slot which extends longitudinally along the wall.

17. The implantable device assembly of claim 16, including a layer, where the

layer traverses the slot in the wall.

18. The implantable device assembly of claim 16, where the layer includes a slit.
19.  The implantable device assembly any of the preceding claims, where the
adjustable element includes a continuous wall, where the continuous wall is folded to

allow the adjustable element to fit in the sheath.

20.  The implantable device assembly of any of claims 1 and 16 - 19, wherein the

tubular elongate body includes a first interior passage having a first opening at a



14. The inpl antabl e device assenbly of claim 13, where the tubular1ehpmgﬁge
body further includes a coil extending |ongitudinally through the tubuFgr
el ongate body to inpart the stiffness to the tubular el ongate body. 15.
The i npl ant abl e devi ce assenbly of clajm 1, wherein the tubul ar el ongate
body includes a first interior passageway that extends longitudinally in
the tubular elongate body and where the first interior passageway i ncludes

a first opgsalig, ewsfmfﬁj(@}elaﬂéﬁﬁse@e%oapmmwg Q%ﬂri;%n%l&ﬁ&ﬁ%guﬁ&ﬂ di st al

to the first openlng, Irst” Interior passageway is of sufficient
di anet er tw thepeixiralangd of thertobulwhélotigacobdycths redngortelasand inehalinga al | ow

force applied to . the push.rod ta npve the i.npl ant devi.ce at | east
partially ‘Eal’ﬂt&‘:‘bﬂ“‘{a‘rfé’ ‘é“e{?qjil.onf@mn%ﬁgjr?tﬁﬁF‘Hﬁgagﬁ‘E%gg\W@EO%%@%V?y‘of claim
1, where the sheath includes a wall and a slot which extends
longitudinally along the wall. 17. The inplantable device assenbly of claim
16, incl ud?hg aTheaipeplantable devichassemblyenf any af/elaimss? + heand 24, inqludingawal | . 18.

The i nmpl antabl.e devi ce assenpl f.claim16, whe t he lLayer, | des a
T Mo "hawee SRk E sREC A pted 0 b€ et Rets otEElel o B el ety >
where the whgh Usd AlphRalté SRRRAt dxpahdsdR ToRtra&d i QUi bf flidle t he
continuous wall is folded to allow the adjustable elenment to fit in the

sheat h. 20matetial intrpduned angp sheseayity of thegearivoyt chement rogt the flowebleimatgdalie - 19,
wherein the t r..el t i i jnterior passage havin
a fi r!st op%’ﬁf%ggét ?t%gﬂ%?lgﬁﬁrg&qétﬁg@g%&ﬁﬁghfl%da{lg#egl onglate EOZ)S/, gand e

including a rear port elenent coupled to the proximal end of the tubul ar

el ongate body, the rear port elenent including a _cavity i r% fluid

conmuni cat #on wi khinplentable devigpassemblysit appel ¢laimg 7 ¢ ie.@0iaggd éa&fﬁ%{@ébsay. 21.
The inpla [ : 2 7 including a
fl owabl e % eﬂr)(:ﬁa gl\sﬁgﬁtreitsz Zég%g@% ﬁg%l‘éégb\éth?g’f@é‘g%ﬁ‘? oé‘" %%%B@ggeltg ggatt%e rear
port el enebddy. where the adjustable el ement expands or contracts due to a
vol une of flowable material introduced into the cavity of the rear port
element fromthe flowable nmaterial source to at |east partially and

adj ust abl yp1.est theindiligabiedbvibt EREmbBof alfi8f LiEhsaNt Fhhy APVEZaviRsserdl y of

any of clains 7 - and 2 1, wheére the rear 1port el emrent is
r el easabl ytheaeaplpert elanenit baparoelastislseptuuh tofreceins  negdleghrougl mhiahdllowsablsy . 23.

(he roar  pUAEREl G RaSPan oeskrd HeBUui Pt TFmER, o a needl e through
whi ch fl owabl e

24,  The implantable device assembly of any of claims 7 - 12 and 20 - 23, where

the tubular elongate body includes a second interior passageway which extends

longitudinally along at least a portion of the tubular elongate body from an inlet to a

closed end, where the second interior passageway is of sufficient diameter to receive a

push rod which contacts the closed end to allow force applied to the push rod to move

the implanted device at least partially through the sheath.

25.  The implantable device assembly of any of claims 7 - 12 and 20 - 24, where
the tubular elongate body further includes a coil extending longitudinally through the

tubular elongate body, where the coil forms at least a portion of the first interior

passageway.

26.  Animplantable device assembly for controllable coaption of a body lumen,

comprising:



material can pass to expand or contract the adjustable el ement. 24. The: 2,
i npl ant abl e device assenbly of any of clains 7 - 12 and 20 - 23, where the
tubul ar el ongate body includes a second interior passageway whi ch extends

| ongitudinally along at |east a portiog of the tubul ar el ongate body from
an inlet to a closed end, where the second interior passageway is of
sufficient dianeter to receive a push rod which contacts the closed end to

all ow force ap t t | east
part i al Ly ¢ hr ocariipiatallo8e e elhthe & e bR AR GRS, 0%
clains 7 -bddy cauple&@o the&djustahbr@emem,ewherbm%adjllslabﬂugdhaeﬂuasiyd]ﬁstablher

i ncludes a coil| extending,]ongit y t u h t ubul ngat e
body, vher& otk bR ] Hovabls ot ThroduFel brolgh (e uEpED
passagewaye|ogbite by fil ant abl e devi ce assenbly for control | abl e coaption of
a body lunen,” conpfising: 44 an inplantable device including an adjustable
el enent and a taharmtip shitablratogenttonty tissva positionadl arhthe iniplastablsi dsviseenent

where the adjustable elenent is adjustably expanded or contracted by
applied flowabl e material introduced through the tubular elongate body;

and a sharpyti mﬁyan&;ﬂmteoléqeﬂe&ﬁséﬁb@ df'cfaﬁﬁ@6$ﬁrﬁbﬁe'tﬂé‘ ugdiblé BRmiefi! ant abl e
device. 27. The inplantable device assenb claim2 where the

adj ust abl ecxpandseynder prepsunel Fomraterlupe ef ﬂQWéblf'- matariel coatdenst partiallowabl e

mat eri al to X! Itgaet partially envelop the tip. 28. The inplantable device
assenbl y of" f%? ¥ "Rl ai ns 26 and 27, where the distal end of the tubular
body forms the sharp tip. 29. The |rrpl ant abl e devi ce assenbl y of any of
claims 26 - 28, where the tubular elongate body includes at |east a first

interior pdsagEbmimplpntable éﬁwem@embbmgﬂapnafﬂamvti and e Whetsithe il ongat e
body, wher t}e]‘I y is of sufficient diameter to
receive an%ldt ui e{u:jijafpaﬂs &ﬂc I{i‘%mﬁ%asﬁﬁ%qﬁ,\gcts a closed end to allow force
applied to the push rod to nove the inplanted device at |east partially
t hrough the ti ssue 30. The i mpl ant abl e deV| ce. as 0 e of
clains 26 <928, nhisrlagtaRle devigrpsspmBlyigay ef Haims fﬁgﬂﬁ‘é@re& 5¥ end
and a firsy ﬁ-J?ecFr A%QWbﬁgﬂbﬁ@sl|ylnthe
t ubul ar elénﬁﬁ%%ga ??)S?nﬂg argftytopennl agé,{ e proximl end, and
i ncl udi ng ngmatingllyrin thd @belat cloogast badyt, whbteethpﬁmtintahor@aslsaeewam of
sufficient diameter to receive and guide a push rod which contacts a closed end to
allow force applied to the push rod to move the implanted device at least partially

through the tissue.

30.  The implantable device assembly of any one of claims 26 - 28, where the
tubular elongate body includes a proximal end and a first interior passageway which
extends longitudinally in the tubular elongate body from a first opening at the
proximal end, and including a rear port element coupled to the proximal end of the
tubular elongate body, the rear port element including a cavity in fluid communication

with the first opening of the first interior passageway.

31.  The implantabie device assembly of claim 30, including a flowable material
source adapted to be releasably connected to the rear port element, where the
adjustable element expands or contracts due to a volume of flowable material
introduced into the cavity of the rear port element from the flowable material source

to at least partially and adjustably restrict the body lumen.,



UL AR TR e T

tubul ar el ongate body, the rear port elenment including a cavity in fMu@?
comuni cation wth the first opening of the first interior passagema?l“@ﬁ.
The i npl ant abl e devi ce assenbly of claim30, including a flowable materi al
source adapted to be rel easably connec&gd to the rear port elenent, where
the adjustable el enent expands or conttracts due to a volunme of flowable
material introduced into the cavity of the rear port elenent fromthe
flowabl e material source to at least partially and adjustably restrict the
body | unen. 704 45 32. The inpl antabl e device assenbly of any of clains 30
and 31, wh22.e tThe ingadantaldodtviet assemblyi of ang bfaaimid 30 aduidl, @dhetecthe hear pr oxi mal

end of the tubular .elqgn e bo 33. The inpl.antabl e device assenbly of
any of cl aPqfkclgpent igscle 5 GOVRIE (e ppimal ddeihthe tuhuar clangacBedic sept um
to receive a needl e through which flowable material can pass to expand or
contract the adjustable elenent. 34. The inplantabl e device assenbly of any
of clains ¥ - T implaitable dgviee asssmblyrad@dnin at¢laigns3F 4 3% twheredthenéat lpoftor ns t he

tip, and ere the tubpular elongate bod i pcl udes, . econd interior

b5 ageviy SRR ah SR SlerBira e e v R ot ol AEVRRE et 68 ¢ e
first end pidtPéxpafi@d ot cohtief the adjuSbleRenfigh rod and an outlet end to
permt the tip to extend beyond the outlet end and the distal end of the

t ubul ar el ongat e body.
34.  The implantable device assembly of any of claims 26 - 28, including a push

rod having a first end which forms the tip, and where the tubular elongate body
includes a second interior passageway having an inlet end of a diameter sufficient to
receive the first end and at least a portion of the push rod and an outlet end to permit

the tip to extend beyond the outlet end and the distal end of the tubular elongate body.



