WO 01/ 26581 PCT/ US00/ 28116 Adj ustable Inplantable Genitourinary Device 5
Field of’ the Invention The invention relates generally to inplantable

medi cal dewg?ﬁgﬁgpd in particular to inplantable nedicalpEigiidoansiré or
coaptation ody lunmen. Background of the Invention Various

I mpl ant abl e devi ces, such as inflatable/distensible nedical 10 devices, are
known in which the distensible nmedi cal devices are inplanted into the
tissue of a human to treat urinary incontinence. These devi ces have
typically relied upon restricti ng or constrictin he uret hra of the
patient to maintain cordinsiable Implantabls Genjtoyrin % 0 Haber et al. is
an attenpt at such a proposed 15 device. U S Patent 4,733,393 relates to
a hypoderm cal ly inplantable geni tourinary prosthesis which provides an
extensi bl e,5inflatable tissue ne to be located in proxinal
urethral tissue torhdhyBitldh rbibtes gé}ﬁr%?lyttb SO EncBRIRORE IRl nar y

I nconti nence by locallzed 1 ncreaSe I n e volune. 20 U.S. Patent

4,802, 479 to. Iplarlmeulaetoxmblantableamdmal@mﬁsﬁrcaﬂpmﬁ@tqfaﬁ’@ﬂ!lw di spensi ng
and deI ivering material to angnfla PIREAES, Of @ genitourinary
prosthesis within the tissues 0T ¢ AR Or overcom ng urinary

i ncontinence. . U. SariBa¢ienplantabB3RyIES) such dsdiiatable/distensiviemedissl t o an

appar at us r oder i cal | 1] Si s

conpr | 51 nglon EYEEn SEtPeTh uybh e ARt heUEC I BB B
particul ate rmmettesrsud\dsna:l’mma 10 ﬁpamhnﬂ'yﬁuomnumce eThesedavicesdure typidalls.  Pat ent
5,304,123 to Atala et al. relates.to at het er

i ncor por at ed *HHed VRAR BSHISLRS B “t?nftﬂgtl"féﬁ%me agﬂhﬁ%&%@?ﬁ%ﬂmﬁnt o the
suburet hral regh@ened a patlent Al so U S Patent 5,411,475 to Atala et

al . 30 discusses a dlrectl Vi sua thod f or oyi hg a,det achabl e
menbrane at a tatyetPasnté ?%3??”93'“’ ngt%gﬁch%gﬁ *Knapp et al.

relates tojq 'ﬁéﬁ'&@djS%ten‘i!%?ﬁ?fﬂ[atéi&@bﬂylﬁﬂﬂ&hmeillyﬁnﬁbﬁkﬂbltabl e balloon at a
target site in vivo, Once inflated, these dewﬁevﬂqa lrl]taln pressure on the
urethra of theepiiguriaary prosthesis whishgmpyidgsan extensible, inflgtallg HfUkence. However,

~ these devi ces paisGhéenbiansAOb0 1dcaRa sl pioitid He@ A8k to ddd 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 inﬂa}table membrane of a genitourinary
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

25 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 to 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 Atala et al.

30 discusses a directly visualized method for deploying 2 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 balloon 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



bei ng under or over inflated at tinme of inplant, |eading to undesirable
postoperative results. For exanple, if the devices are overinflated it may
cause thevosiekssia to be restricted too tightly, and. thep@idostdizg S at risk
for retention, a condition where the patient cannot pass urine. Such a
condition could lead to 5 ki dney damag% necessitating major corrective
surgery or at mninumuse of self-catheterization to enpty the bl adder on
a regul ar basj | | t ¥l | : i nfection.

Furt her nore, sﬁ(f;fliégteﬁ? %edgggﬁ%gatr@%e?%ﬂggﬁm?%ﬂ%te &é{aﬁﬁl t he patient, .
t he only mearpostoperativegosulty Forcaxample: i thealguines ant overipBated flavaytdavse pr obl em or
10 devi ce nal ' ' 3 R . i,ces are not
secured wt h@%%ﬁ%@i%?ﬂ%@tﬁﬁg Hgﬁﬂl agtg? ‘gér% ?&'tfseét ltsﬁleﬁéek f|°£n"t% ggl\[{igssi bility of
t he devi ces aundjtien where ieglatiemteannot hass peind\iiugh @ cenditioh ¢onld lezdtot i ng t hem a
probl em which. n -\ | OF.. ar V] . | mpor t ant
nmedi cal neédrké% gt% grpl %%er’ n&g%sﬁlgtr%ﬁg@gﬁéﬂﬂ%ﬁ*\%ﬁb@%ﬁe&rgﬁﬁn&éﬁ&#e?Hr:' eating
urinary i ncorselfieetheterization Suemmty yhedfladdimonl awegulér basis THus ippressimgthel nvent i on
provi des an itTE| ﬁntabl%(iJ%g% and a nethod for its wuse in restricting a
body | umen. 1T ShEEH Rt*°™ he body |umen is a urethra, where the

i npl ant abl e devi @arthm#a&ednclteqhesegle\ticéslhgvdheleﬁ?iﬁaﬂtmﬁﬁﬁh&heﬁaﬁmtpat ient in
urinary contipenge. The ant e i C evi ce has t advant age of

bei g 50° ad; BT Y mepsiof sovi e e e iR pf SSPFBH VPRI BB oper at | vl y.
Thi ﬁ post@peatedice ﬁﬁlf.lad;iﬁumsahxioh'glﬁ majbisllgrg@y.i ARbABRE aa}ifgsa?ﬁo@aécﬁaevi cehal | ows
a physician tg.regulate fhe amount of .pressure_applied to the urethra to
ensure conti ﬁ@ﬁ’é’ég’gfws%%‘t‘gﬁi’?@ﬁf S%W(?ret‘gthﬁipﬂsrsfh‘l% °F3’Frd8§‘€?ﬁ c effects. In
one enbodi menhigratilgbatk AR theSpativasicrditddeh insdtihgithem, probledd #hicebl e 25
device assemhly for control| able coaptjion of a body |upen. The i nplantable
devi ce asserrmbqeﬁepﬁe@gthmorﬁﬁsp%ﬁeab%usaweﬂmianﬂgqeea@gﬁé% adj ust abl e
el enent and gntHpPebad i &%ﬂ&v&@%&-ﬁclﬁ%ﬁ%?ﬁﬁ%ﬁﬁe&éﬁ”ﬁm i ncl udes a

continuous wal |,  including an inner surface defining a chanber. The tubul ar

el ongat e bddy includes a peri SiapBaryddthejaxentionsr oxi nal end and a distal .

end, 30 where thghpplsnfivaitichiPréAdR ah SmPIRAANE BQkMd aRskiBRAbEe O the
adj ustabl e el enent.” The tubul ar el ongate body further i1ncludes at |east a

first interi @peigdesitdgiinggpodyimman. &y enafmbotiment, thedtody iyngery if a prethrg, ubul ar

el ongat e bodyyHfQfR Bndlidtsbiic BRI ke o coa LB lasER thd PrigneEcond openi ng
Tn i d comiicteltl fupladiable VLS e to contind MW asdidt the phright 302 -

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



3 of the.inplantable device. This allows for adjustably expandi ng or
contracting the adjustable elenent by applied flowable material introduced
t hrough t heyd d1ifsksr openi ng. The inpl ant abl e devi ce assenblperadsagzding! udes a
sheat h, where the sheath includes a wall having an inner surface which
defines a channel through 5 which at Ie%st a portion of the inplantable
devi ce can pass. In one enbodinent, the i nplanted device is inserted into
body tissue by ' Vi Q?%rﬂi Theomhe is first
i nserted into otfﬁ%q?rﬁ)g%%gwov%%hgﬁggﬁlgﬁ%f@gﬁgﬁg% e n|grrpl ant egﬁ%evi ceis
nmoved t hr ough théadjedtabimelemert bytappliedifleatable ratemal enteodvord themugh thetfiesti npl ant ed
device is noved _t.hrosgh. t he : . rod, where
the push rod i% :1""%‘e,rf?eelénl?qﬂtﬁgﬁéﬁﬁeﬁag%wlﬁ?gﬁn%&%%i%se g%‘é&/%é/}gﬁ%s t he push
rod i s insert efledthinelidesea fvall htvihgareinhersurfacswitieh defines b chamakthrouph 0 cont act
with a closgd end di,stal ta bofh the first gpening and second opening of
the first iﬁt e‘?%?‘fd)lfatd%?@%ﬁ‘é‘%ﬁ&9££?w}§@ntﬂ‘?}ﬁdf“ﬂg%caf)‘ plied to the push rod
to nove the inpl afhofe eiavodiMen| the @astintedddvicd ik Instediti@bodp tissiednnel of the
15 sheath. In an al {ernatiye epbodi nent thei“&)lﬁlgu' ar el ?'%gte body i ncl udes
I

a second i nt &35¥Re (hgdevgrthempehiies eath. Thgsghe Tt s hedissieat | east a

portion of theyfthdiitikmtand IRNGRY phk@ehd detRBistoved thioublPthe charekst thd. The
second interior assageway is of sufficient, dianeter to receive the push

rod which contsheatd. npnezgbedinet theimplagted v isgpeveddypreible theethe push rod
to move theyi NRaph A WENF £husitod, WhaRithdRMsh réd dsYndeREPHE b ARkt Rltgpe! of the
sheath. In an addrtional enbodi nment, the inplantable device assenbly can
further i ncl uesagewdye chethppyshied is inssried intrithe first emterior pagfagewalt it| east a
ortion of thegy,l ' | \ ' by the
porti ool Bh@BRE: dKlatfost PeddQiSA% 8&}1%{%%?%&%& k&6l bY

sleeve. In one 25 e I ment, the sleeve an Jevi ce are passed
t hrough t he sipaning obthgdirstinferiorpassage wiay. dipjreesian ithean belappliadito theqush he di st al

o made w th Ob TRAE kAP celt RN Huudly WG AP RRAEH el 12, T om
t he body, &5t eheathich the sleeve is then either passed around a portion of
the i nplanted devi,ce or_ a _.porti of. the 30 inplanted device deforns to

al l ow the inpl ant é'aa%lgl\tﬁnéaetgf Smlsgés}g’e th{llgglb%?%rﬁ{e%g%fa’ég(g’e.mc\(lhd%%lﬁseé:??éer native
enbodi nent, t lintedbrgmemagewaywhibhl extewds fongitudihallyoxichyp at leakt 2eportidri afhhd he sheat h

::,Sé-l-/p 3%38? 22&2 nlgju]gr e?o%rg%tle%gd)g) Iimtnrz]xg i <|) g'g{o(sagd eq: \.” g'sec\c/)\gd Pn én20958 !

- 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,

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



4 In an additional enbodiment, the inplantable device includes a rear port
el ement coupled to the proximal end of the tubular el ongate body. In-“one
enbodi menfyp oy Bgssf ear port elenent is rel easably attachegdrfsudgiigubul ar

el ongate body. The rear port elenment including a cavity in fluid

comuni cation with the 5 first opening,of the first interior passageway.
This allows for fluid volune passed t‘hrough the rear port elenent to
either expand or 1 ANshRGha hiBodief, flo i fantaBl dSbeRk ol A or | N ONC
enbodi ment, the rear port elenen as an elastic septumto receive a
needl e t hr ouglemshi cohpled mtbbproximal end of the thulsnelengate twdpahdoneor contract the

adj ust abl e el .1 ' al so

i ncl udes a ffrgg?&%(%?tt &lggggﬂ%bgl'?&g?tgégeﬁ oar@ %@g%hstég%]n 6%%“%%{6 where the
second port i body. SThefrean pbrt slementsticladigg h cavityrip finiddotnmubivetién wih theor ti on. I n
one enbodisrept, the seco ort.ion extends,.]| Ltudi nal .y al ong the wall
to all ow Por ﬁfsﬁgp%g}glo? erﬁjrﬁtgnt%%raﬁaﬁsaﬁ)wﬁesgésp@gg’f g?‘f.cﬁm ‘ﬁo%ﬁg enbodi nment
the second ppissédifirodih the@eatpbit elefmehttd @het eRpant @6 conractthic sige dfthe

| ongi tudi nal ly. al.qng the | | igh create-a weak area over .which the
sheath can B‘ﬁ“t hEenEnt, 1P ORg A gﬁ%’“’é}l‘ﬁﬁﬂi% emepthasgnelastit { he sheat h
can incl ude géum fr@édivdneodit iroaghOnhich Jovwablé Madedial cad p4xe td Bipad@! | to al | ow
for the sheath to be separated into two pieces. Alternatively, the sheath
can incl ude %?F‘F?"tﬁ?ra&ll’jﬁ[’]teﬁ where the slit extends |ongitudinally

al ong theowal | . R shBath Bf e Piekén® Bietlject HAREH Al Fhcludel @ firstpbiidh afd alevi ce
further includes a tip suitable to penetrate, tissue. In one enbodi nent,

the tip is plastionspesecend nogion; Where the sgeondpertionds ofi2 leser swengthe t ubul ar

el ongat e bodyomphlrddth i firdi§ovtiont N ol SHhidim&R dhéNecddagoRtti bxidds f or M5 t he
tip, where the ti 5) I s exposed at the distal end of -the tubular elongate

body when_ t hiengitudinglly elogg g watlo gliaw fordhe welkefdhe shentbighe sapartedout | et end in-
the second 'gmfe'e%ogiﬁ:t%ﬁgﬂ% sYBAd pbitid bl the vl snORAMs sBltingh EftbhiRg O ¢ e

i mpl ant abl e device o resen Invention relates to adj ust abl e

el ement . d6 nionsimdinallyalong thesvallwhiels ¢reate a migrk arsaprsehishthedicatBeaent in
vol une thfouﬂé‘tohgqgr @llai eéﬂo%ﬁﬁé]ﬁ,ﬂl@ﬁﬂﬁﬁﬂhy%%c%h{&ﬁfdb%&' s skin,

renotely fromt J usta enent. Anot her 1 nportant feature 30 of the

present i nveseorings extending hmgitndingllyalangdbs/ welbte allowiferthe gheelutpdat in vi vo

DSt oher 2t oS3 ks hyRRAR) L R BBhLc A abial V512D

wall, where the slit extends longitudinally along the wall.

20 In an additional embodiment, the implanted device firther 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 fhe 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.



Brief Description of the Drawings Figure 1 is a schematic view of an

i npl ant abl e devi ce assenbly according to one enbodi mrent of the present

subj ect ns@h%ra ﬁ{;ere a sheath is shown in cross-secti onpér/vsdnsiie reveal
an i npl ant ViR ice; 5 Figure 2 is a schematic cross-sectional view of
the inplantable device assenbly accordiing to one enbodi ment of the present
subject matter; Figure 3 is a schematlé cross-sectional view of the

i mpl ant abl e devi ce assenbly gcecordi ng . ne wbadigrent of the present
subject matter, Figure 4A isa ' I npl ant abl e devi ce assenbly
according to 10 Pfg%r@meﬁbthmOﬁewbﬁrmr@mtaﬂ)lesidv}oe@ssembb{@pordmggure 4B is
a schematic of t he |rrpl ant ahl e devi ce .assenbl v ,accor e enbodi nent
of the presentio gqffmakod gmpﬁsﬁ'ﬁ}ﬁg JECTatisT, Bs(vé)ﬁrea hgitﬂgsféhg‘ﬁnﬁgnpl ant abl e

devi ce aCCOfd'cP&s%&h@ﬁ'ﬁw&ﬂ&Q@#&Bﬁu@ﬂmﬂMmﬁnt subj ect matter; 15
Figure 6A is a schematic cross- sectlonaJ Vi ew gétgt he i lﬁt abl e devi ce

assenbl y actor di n&iguee difc ShepRiicREPE-seRtionply Nt ter; Figure
6B is a schemgg ée%h RNk cdidfY 19 bnd BEbIdHRERVE 8l Re séﬂ\&xsjectaﬁa&mbl y according to
one enbodi ment of t'he present subject natter re 7A i % schematic view
of a sheath accorElwgvm@m%mn°6ﬂ“%°?'g€wlé¥@ﬁ? 8U%] ect matter:

Figure 7B is 3361 eCfW&Ebr‘Elxn?ﬁ'tﬁ%@@mﬁo&ﬂ&ﬁ‘o?t&%&éﬂUsﬂgjeéﬁnﬁfé? enbodi nent of

the present s Figure 7/C1s a schematic view of a sheath

according to one FigwedAisa schematicwf thy implantable davicerssemblieaccommedd qure 8A i s
a. schematli VIO% Lo&m%ﬁléﬁ{ﬂne L%n&gt&l&tégne enbodi nrent of the present
' 9 IS a sC tl

subj ect nma ure c view of a sheath according.to one
enbodi nent of th@lgnreﬂémsta schirpatist of et implantableevice gssembly accerdipgt? ¢ vi ew of
a -sheath accor di gﬁ‘g;@p&%&v&p% eg{ the present subject matter;

Figure 10 is &8 I'c vie accordlng to one embodi nent of
- the present subj ecmgumstsersch&ﬁht&]dfzﬁﬁﬁnlaﬂéhl#d@dﬁ@egrﬂ@gteone

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;



Figure 11 is a schematic view of a sheath according to one enbodi nent of
the present subject nmatter; Figure 12A is a schematic cross-sectional® view
of the i nploemieésst e devi ce assenbly according to one enipediusesdsif t he
present subject matter, 5 Figure 12B is a schematic cross-sectional view of
the inplantabl e device assenbly accorging to one enbodi ment of the present
subject matter; Figure 13 is a schematic of an inplantable device according

to one enbodi MeREuRMh 1 escRERIRView BP4 @ichth ¥Blckdihg tofdnd Whfbodithehfo® SChemati c
of an inpl antabl e device according to one 10 enbodi nent of the present

subj ect mat t e presenygubiect matter; a schermatic of an inplantabl e device assenbly
according 10 ongeGRon i Ahefld HisREAREAiGHDHEE mpTBLLAE tefil0Ur o 10A 15 a

schematic of an iInplantable device according to one " enpbodi nent of the
present subj assembipaccording® ofp gubedimen of thepresehtesnbjedtenatte;an i npl ant abl e

devi ce acgordi ngﬁigﬁgggg%s?e%%g%ta 59 tiBHﬁvWéﬁﬂ%‘l gQ‘{t?o%déWJeter; Fi gure

16C is a schenmnti e devi ce accor 0 ohe enbodi ment of
t he present assdmidy acoordingto onéembodiméBof the presemtivaljedtimatiof; an i npl ant abl e

devi ce accordi ng.. 0 Iﬁﬁ; . r ubj ect matter;
Figure 17 is a %éé%ggggscac%cg%ﬁang O?o 0 elang;r%%ﬁ;es'ﬁ%r??g%&l%ﬁoedﬁr esent subj ect
mat t er; Fi guembddfinéens ofitherptelsam subjeromditery t o one enbodi nent of the present
subject matter,..25 Eigure, 19 is.a schemati ¢ of an i. ant abl e device
according to oneFlg‘gFrg% iarfsﬁlﬁetm%lf’°fﬂé‘"ﬁq£§’k&§’%ja§%&ﬁgh%; and Figure 20

i s a schdoaténtbodiment of thppresind bitgecthduiters according to one enbodi nent of the
present subj ect tter. Detailed.Description of the ]Jnventjon 30 In the

fol | owi ng det ai ﬂ{iﬁnagégraisﬁxmf 0%‘?’@1’&1@%’&? ‘Eev}?ﬁ&?%i%%ﬁ"%é%npanyi ng
drawi ngs Wwhidhe eibbdin@niidlthie gfiesefOubREdndtier;Whi ch i s shown by way of

Il lustration spegific_enbod] nents._.in, which the.invention nmay be practiced.
. These enbodi nent'<8%Y iﬁ‘ﬁ@&ﬁc Fraiciof an i ?‘E‘fq’é%&e"&&a&‘? B1%9%bl e t hose

skilled in \YRHUBDSthEprEéddbaBjedBrhditer; _
' 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.
Detailed Descrintion of the I i
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



7 the art to practice and use the invention, and it is to be understood
‘that other enbodinents nmay be utilized and that |ogical, and structural
changes mayolifaeside W thout departing fromthe spirit angcosspesieé the
present invention. The follow ng detailed description is, therefore, not
to be taken in a limting sense 5 and tye scope of the present invention is
defined by the appended clains and thelr equival ents. The present subject

matter describes enbodinments of an il I y and/or an

i npl ant abl e d'gel"‘ﬁ ?%?tlcreeag%{ fec%nge%@lb%H?ggﬁéqﬁyn&&%r@ﬁe odi nent, the

pr eisen: _subj teﬁf[bd’m:ﬁxﬁf map ]Pé :uilizte_demll ﬂnglogichh::@sﬁunmpbmmman%by . |

i npl anting a ast, one of . | ant abl e_dey : urethra. In
an alternat i’&‘é&e tﬁanthlﬁoglgﬁggg#@niﬁchggfﬁﬁg{e?%} 'S é%nﬁ. treating

evl oo ad] acam o D oy e Akl £ ool Lyt he. pr event
subj ect naft esnd the srope gf the ﬂ@%&tﬁ%@%ﬁ?ﬁ?ﬁﬁgﬁﬁ@??‘ﬁ&ﬁ?‘? ?fgdnce resul ting
from mal e posgyefraghivabn®r ostatectony, 15 esophageal reflux, fecal

i ncontinence or vascular restrictiaon. _Ilnplantable deyi cles g§3| gned for
treating urinary WHWM&‘EWdWBP%WWdWQ%BWB ag@dle genitourinary
prosthesis. I“wce%%nﬂﬁ?en%ﬁ(?érangﬁﬂlaﬁﬁ%'d@ﬂ!éé/fo??&ﬁidﬁﬁ§h%oﬂy'llﬂﬁleh.em proposed.

I n one such proposed. odi ment, the genitourinary prosthesis conprises an
i mpl ant abl e dend amboglimenti therpriessot shbisst matterds fop Hepting| WA INCTHPFER to a

tubul ar- elygnogy ot 30 fLaddne Bfht ShARLIE LEAER adjaliP i irltfraa®) up aD! €

el enrent has at¢ esigned to receive a neasured supply of flowable
mat eri al i nt r althmatiote eimboditient, the present spbieet masterigdon raating wictesal gefluxe

prosthesis. e s | L @E@' I i ABLesine orS al so
provi ded in ao%@ﬁ%a%ﬁﬁ%%#%gﬁf%% eria &L{%&?%%?b%gﬁ@, 25 entitled

" ADJUSTABLE | béth ANTesBirdpeCEARdiGuRIINARY prosit Sibject imatief is Siefitlaniyestng? 1997, by
Burton et al., .which is her ' . £.ar ln its entirety.
In treating uPTRY JH5sHESAT "%gnecljggﬁé [ge 6?05@ Hestllrsiagllfcgp e |?/céélg}c'f within the
body to a5l oessphapealtrbfinx, fecal inpintiakricg onwashalar resteictpmy i uret hral ti ssue and
adj acent to the ret.hra to enable.a patient to. Qve & ;jri.nary

i ncont i nence by %@rﬁ%ﬁeg?vﬁ?Fgﬁsw s, &Jf%‘ggfaf@élgo y glgue Vol ume” and
passi ve occl ugpicallprefarpddte asip génitotidnaryprobihestd. Mugodmigndfor | npl ant abl e
device of the present subject. matter is u(z ul for acco(i’rpl i shing this

obj ecti ve, whBfatopmRAry prosthesis,have been prapossy g%‘r?ﬁ‘leﬁu PIORpE®

embodiment, the genitourinary prosthesis comprises an implantable device

20 which includes a rcar 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 Application Serial No. 08/928946,

25 entitled “ADJUSTABLE IMPLANTABLE GENITOURINARY DEVICE” filed
September 12, 1997, by Burton et al., which is hereby incorporated by reference
in its entirety.

In treating urinary incontinence, the prosthesis is delivered within the body
to a location that is typically within the periurethral 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



WO 01/ 26581 PCT/ USOCOF 28116 8 present subject matter is useful in
delivering the inplantable device to a desired Il-ocation wthin the body of
the pati emboidesdrerring nowto Figure 1, there i s shown popusiRedsnent of an
i npl ant abl e devi ce assenbly 100 according to the present subject matter. In
one 5 enbodinment, the inplantable deg ce assenbly is for delivering into a
body an inplantabl e device 110 for the controllable coaption, or

restriction, xeéenasulajeémnaﬁeum{semimdeneerﬁ&hséimmamémlckma&habl e device
110 is for treatlng ureteral reflux of a patient by inplanting at | east

one of the ilepationrabinthebodyef thewptientej acent one or both ureter proper. In
an alternative %@?&ﬁh%ﬂ&%toﬁlﬁﬁre]lowkm 1@ cHBYinfnidfGn! S fOr treating

urinary incontinence | anting at | east one of the 1 nplantable device
110 adj acentlmmtabieedehwaassmbbf 190 zecording facthe pyshent subiscbmater; dwonel0 i s shown

t | ud dy 130. |
ogeI gﬁbgd?rreaér%? %ﬁéﬁ%ﬁ%ﬁn&tﬂ%ﬁ cé%rr%ﬁ?ﬂ%zlgfl ncﬁ%ﬁgﬂzgg)ggﬁélﬁﬁgug wal |, "

i ncl udi ng ammpmbleslwicadw ManlhglwoemesﬁTmm@fmh@y el ongat e body
130 i ncl ude afeREl, I&Eera*’d' jﬁ)%?mg%tgble%e Eé’ﬁd??!rod ‘“ﬁ%ﬁgﬁg a distal end

160, where the perip sur connec Sealed to the
adj ust abl e edeﬂweoﬁaphﬁ&t b‘y’hmplanmﬂgaaﬂﬂaktl&medéﬂlemplaﬂtiﬂedeviemmm posi ti oned
Il 180 having an

within a she th ly%%g?w "lershe th g nel uﬁ

i nner surf ac®’ 0\%9 eI hESPY- ﬁ%rrl'mﬁ rouﬁ% ich 20 at least a
portion ab txh@l;mtmlealembllﬁ)de’ontma_uﬂgﬁmmmnpamencerbmmphmmgmdﬁmnt shown
in Figure 1, a nal wview. of the sheath 170 is shown so as to
reveal the i Iogh{e Iémﬁ%l\?%swgceliﬁ@ a&)aﬁqtit%enlg | east partially within the .
channel 188. R&ﬁ Efgurmg tieGitiplantablegisviee 210 isiskdven t'oSinaiikIwn adjusablemat i c
Cross-sectio w 25 of t bl.e devi c Iy 200 according
to one enbocﬁrf a“tdt"i’g“blﬂ?' 2@#@%&@1@ Iﬁﬁ??@?b % f ant abl e devi ce 202
i s shown to ddfictabl@leaient mumaﬁdﬁalaeoﬁirmmam%lmmwumeel ongat e body

206. In one enbodi nent ust abl 04 inc|/udes a continuous
wal | 208107 (flefinag aghamper. ni'gﬁmg@a? egifgy ggqe anﬁ%“ﬁgf apeppbgrysirtfacey  The

tubul ar el orl@at@prbﬁdwamWaﬁaudg&lanﬁﬂsopwhexﬁh@rpahpmfsm&eawls a proxi nal
end 216 and a distal end ﬁ%8 The aq! stabl e_ el errean204 has at | east one

openi ng t hr SQBRecteA e &shserladip ke ylpstablrpiernent |R0-c Fhe implanisbleidskice al  surf ace
214 i s connegbeskhbam podticiRa wWellin OsheftB 120 Wikt She@ih@MO icludes a

wall 180 having an inner surface 184 which defines a channel 188 through which
20 atleast a portion of the implantable device 110 can pass. In the embodiment

T

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.



204. WO 01/26581 PCT/ US00/ 28116 9 In one enbodinment, a first portion 220
and a second portion 222 of the inner surface 210 of the adjustable

el enent 204 iqqggstspe peri pheral surface 214 are seal ed usp@fusoobagi cal or
pol ymer ad it such as:silicone. In an alternative enbodi nent, the

peripheral surface 214 is sealed to the,first portion 5 220 and the second
portion 222 using sonic wel di ng techniqaes as are known in the art. The

final result of b t orti rtion 222
of the inner surf g’f‘“"l"%‘r pL?§tf° ?emn?&gﬁgtﬁgg?ﬁgmgerl pher al
surface 214 Oﬁnﬁehgnfaubmiméfmésuj@ameaadgntzwamhepaupmraﬂ|sunfz¢et2ﬂfght bond or

seal is created between the .inner surf e 210 abl e el ement
204 and the 1@vesealedpEng; chemical OF polymer; Wée’f'ﬁ% ﬁ% ongzd[“e body 206. In

one enbodi Mentyehhifveleribdlimient |ﬂ%§&%ﬁ1ﬂerb£bd)fa&]ﬁ4u§&dal¢dmthatﬁrkt@siona first
interior passa e\sn.%}/ 230 which extends longit d| na i n t ubul ar
el ongat e Wé‘?ﬁf’ad POTHien 222, using§p 1 gm ???)ﬁsﬁﬁﬁel“}?w&"im to a

body20
second openi ngl1 gulpmﬁ?meﬁrs rt&ﬁi(zzodnombmemmﬁldns in fluid
conmuni cation 15 i the chanber 2_of the inpl Snta | e d eﬁge for

adj ust abl y ex;?&ﬁdfthgl@em@&ﬁ%ZHb?ﬁthga‘ilee!ﬁf]ﬂE‘f“éB B0 4 by flowabl e

material intr F Y Wb Rfonfte B0a;0UBNS e 22 o mﬂoeamw ment, the
fluid tight b%qﬂ&%glg? ul ng;;tortlon 220 and thgﬂtsecond portion 222

al |l ows for the:mtadlbb'e\reeﬂm IWIMWFQMO“EFE@E%#%" pement 04 389 tene 11 owabl e
material s th%gﬁe?ﬁﬁékécg2?£?ggxﬁhﬁaqfag%ﬁ%t@b&gﬁkemm 204 can be changed.

In one enb N jus 204°is constructed of a
bi oconpat i bl e r esilh berenibodihens. thertubiler gongatrsiody P0G biclidet atdpashyifitst

- pol yur et hane, . si.li cone r ‘ﬁm’g Pe=TeN| |1 208
s_t_r etches as tﬂtgn%\d’ evfﬁ 23%)%11&1&?&%% gx an g%gmecont?ae?:tsaetéﬁ a desired
Si ze'i I nt ag a:ch‘oéy 2@& fma a?f&stg)lp’ﬂndg mtthetjburemmhmdrﬂléd% amondgngun%
constructed o 0CcOo i non- Q%ﬁ r bl end of
pol yet hyl ene, 28%1 9@ REYE 6‘?&%‘:3? tlgg% ﬁaur et ane i gh nodul us

. pol istyrenles PﬁﬂyﬁeWHﬁ@MmﬁlﬁEﬂ@devxcorfotmdhstabbmxpelsdmg@ht pol yners
as known n Is e [ ust abl e
el ement 204 efaatmfﬁf‘%&&ag\%é‘a’élfé"m ;fgwablr:\rlr:@zltgrbﬁ Joﬁgfé‘]{)}ﬁmﬂ% ement 204
lfs Iﬁr med i nt Qh@ﬁ:‘éﬁdpleﬁhgzeﬂ Hm&&mw&mmﬂmeﬁlwmﬂghrbnhdlngBMGﬁrﬂter surface
of the cont i nUous MEHund 92 s8S5RT el 295 Lhdveoed L F 312 &\ARSran

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. In an altemnative

25 embodiment, the continuous wall 208 is constructed of a biocompatible non-
resilient polymer or polymer blend of polyethylene, 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.



In an alternative enbodi nent, the outer surface of the continuous wall 208
general ly defines an el ongate body having sem -spherical end portions. WO °
01/ 26581 wWobiAEs8D 28116 10 In one enbodi nent, the cont ipagaissesselsl 208 of

t he adjustable element 204 has a length and a dianeter when inflated to
operating vol une, where the dinensiojof the length and dianeter are
selected in a range fromone-half (0. QS centineter to five (5)

centineters, whahgnEanbodiheltiBe b&itighds Wit mmjléfasleileaﬁh@med

|ndependently. Al'ternatively, the adjustable elenment 204 can have a I|ength

and a di amethes almgth andea diamoeter whea inflateddp apesating volumeavhers the ve a general |y

spheri cal ﬁgng cHERP SR
adj ust abl e nﬁ?@’rée%t& 2 4 %g%@&hﬁerl ca é%gplga(m% ?Hengté a%d di anet er
of up to thrmﬂrp@yrtod'n'nt(smnmsers,lwhmeaahpéﬁné@ngﬂeanémmtm t he

of up 1o SnceToleg geRyaRf. MaR Rl e RR R D R T O o

| engt h and dmgmeanﬂashameqen&audnée};uakﬂength‘ﬁdlagletee)soad}mstrabgmetalllgnents 204 of

di fferent sha or ave an

el liptical oP °a‘s§ﬂ ectro)é%ggdéus‘ |°c§=(r?1 engul%pggfgb?‘lgﬁgﬁrfha r}fﬂ;]feeast 15
partially swlenmnnmmtahphémdl;shhpcmﬂlmgthmmmpmsbfmlte tlebee@pnt , where the
adj ust abl e el epent i relative tpo the et hr al n. The

di mensi ons °5?‘§8fr§r§'eg“ ?Do‘gt% g"%ﬁﬁ“l?é‘f"éed’itéeee?ﬁ?ﬁé% ﬂﬁﬂ%z{"g B®  enmbodi nent s
of the pleseapherical shhpecwitiialength.and diafieer 6fdpadione aiid oreltalff(1.5pt i nteri or
passageway 230.includes a closed end 20 240, where the closed end 240 is
posi ti oned FFRYMEFSy hoth the first opening 232 and second opening 234.

g_he c: oseg eng Z?&rlcs:xﬁg#rawh&oﬂe@gmmarmtdiaﬂﬁéﬂmﬁp&sxbte%dm&sgvéo rec]g'i ve ?
istal en of a push r ere the clo transfers force
appl i ed at éﬁW%wFﬁEB‘e@ﬁ&OgﬂégngePﬁr?@aﬁfﬁs °rr‘8‘6m?;4g‘?8%f’ﬁéﬁe FEmFint abl e

devi ce 202. caéhdvaaﬁréﬁxpﬁaiz@dkmﬁmcmgslaecﬂ‘ohﬂ%h itb BicilRiite pAIBSRIEVWAY 230 is of
sufficient dianmeter tgQ receive the p gq(z\ 244 vihi ch contacts the cl osed

end 240 1d @PT“GW“FEH“E‘@“&}S%WQ&IWPY}@‘B% ustahle damentwhse, et he i npl ant ed

devi ce 202 aijubiabie leneaf ik caddave felafid @ hcurethrd] Ahen? The @fmepsisheat h 254. I'n
one enbodi nent, the inplantable device 202 is_shown @gSI tioned within the

sheat h 254, %W@M@%@%F}FWPPWGPGH%”@W‘F°§ PFE&Stng ‘an i nner.
surface 260 syhjighmattef i nes the

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.



channel 250 through which at |east a portion of the inplantable device 202
can pass. WO 01/26581 PCTI USOQ 28116 - 11 In one enbodi nent, the push rod
244 has a W}i%fpet ween a first end an a second end of p@pustesbiIeod in a
range of ten to forty (40) centineters, a dianmeter of between 0.05 to
0. 16 centineters, where the dianeter aqf, the push rod w | depend upon the
construction material for the rod. In one enbodinent, the 5 push rod is

made of stainless_steel.. Alte t : leS aFRSEna pl asti c.
In an additional W&W@ﬁmﬂ?ﬁ%%’\é&gﬁr%‘fﬁﬁégﬁa& %ﬂvé;ﬁr?at eri glan%avi ng a
yi el d st rengt Be@hé aiisf thérpush 18] MGramgs of tém(18ntocfddty (40) pexitimetdyeidi nent, a
det ect abl e marker is_jnbedd ' e ..inpl antabl ' exanpl e,
the detect abl d¥RetELf LW@*"} @8? Jd’ghigg?fn pe eﬁewh%t%ggn\aqat e?l%ﬂ%g%%ﬁq{’%. g., the
tip) of the tuyhnldasenghpsionit coidaditionlfiaterh] f@rthatddy & yne dnilditn¢rgthabl e nar ker
could be located in_the_ caontinuous vvil&l 208 .of the a_dé'hijsst 2?IQ?(_% el ement 204.

The det ect abl @uskiof &t madepf slainlces steple Altgrptivels; the pyship be |ocated
and its shape piagﬁé?eln\éhiﬂéihbiﬁém%diﬂieﬂt, tHeutH dUemadd ofa rostEifl Mbvingi ng any
nunber of visualization techniques which enploy el ectromagnetic energy as a
15 neans of | @il pieeneth areater g 1209008k body. 1n one enbodi nent, the

detectabl e mar kefy, 27 YidirfonGPAMoiidne G defectaBRirAAreniaisbdilen pritgg1al | zat i on

techni ques used to visualize the adjustable el ement 204 are x-ray or

f1 uor oscopy admplantakledarice 202 fFor example, (the deteciabln markerd70dsdostiedathe t he
el i B St o

I ncorporated into f ( Alternatively, the
entire sheat h detsctable mearken nentid be located in the consingeus vuall 208 of thepsiustaler er ri ng now

to Figure 3, NG[G o eyxgtegtargsnﬁ%&g'fowmmw et W04 & AN

i npl ant abl e device asse according to one”enbodi nent of the present
'subj ect mat t eocafedend itpbtepe tobevishelizedovithyn thelsissues 0Ha pajiegtwsing any 25 i ncl ude

a0 ustabl o of SHERE oA Fhlel SRS, Gl YEGmilEnd et BT, o

t he adj ust Bbl ensaheofoéating dbjects Withinthabadyn tin nooersbadathént 306 detectailedi ng an

I nner surface 310 fini C r 31 The .t ubul ar, el ongat.e body 306
includes a p&dr gggfscé’fﬁqg’ﬁ 0?%%3”?3?‘5“&%%?%“&% ’33%%41“ sgsaegﬁgtal end
318. In one 3Qisgriedhé@iistabld et 2phaexlrap o flaescdfiylas fe kmowreintteel t o and

sealed to 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
20 sheath. Alternatively, the entire sheath could be constructed so as to be radio
opaque.

Referring 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 elongate 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
peripheral 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



adj ust abl e el enent 304. I n one enbodinent, a first portion 320 and a second
portion 322 of the inner surface 310 of the adj ust abl e el enent 304 ts d
chemi cal |ywolapaéker! to the WO 01/26581 PCT/ US00/ 28116 - 13chRrishedagisal surface
314 of the tubular el ongate body 306. Alternatively, the first portion 320
and/or the second portion 322 of the jnner surface 310 of the adjustable
el enrent 304 is nechanically and/or t hér nal | y wel ded to the peripheral
surface 314 I h fRddke of bonding
the 5 first %%F%%%r?{dg%%32%18%2@@?8%8&%0%3@3%%%?@{ t%% I nner surface 310
of the adj werts 320and/arthe s@oud partioth322ndfithginnershrfang3l0o€th®14 of the tubul ar

The Pnner ol sl 304 eshilalt) dfr IR wERM e GRBRLRE, 01T

surface 314 snffaaewd4toﬁthnlﬂd1ulafbbnga¢bodytﬂ@dym@ﬁnaltﬁultnfbmndmgmwl ment, the

Lubular ek oigt Srin I00ub IELHA By 41 Sk BT ce SBRPRREVRY 330, 20 @
Do st e e e T 556, o a Second apent ng 396
In one enbod;logrzsf@ gfh'é E@?bﬂﬂ‘hﬂfp%ﬂllﬁ Néi%%qg' ?F‘B?’&“E‘ea‘fﬁﬂ?f' 3gtiongwith-
the 15 Chanbﬁa"a@ﬂs&blﬁeléﬂi&htBmmhﬂnhaﬁﬂr@hdewuﬁﬁcefﬂﬂoﬁdjemlﬂh’b!bngﬂﬁandl ng or

contracting a g é’:\dj ustabl e el ement 304 by flowable material introduced
t hr ough t he bRy 39 opening 334. In one enbodinment, the fluid tight bonding

at the figst poﬁbﬁbxﬁﬁﬁm@ﬂdhdth&ﬂmdtemeﬂﬁ3%&3&5&'ﬁr@t\ﬂﬁteﬁ&f t he chanber
312 to maintain vol une rovided hy the flowag %nmaterlal so that the size
d

of the adj udesspevay;3d a%eeandzeteeawas%‘gew Pif FeRoduRgbdiSrent , t he
first interigé iRasor wﬁ%@oeaeﬁdsd@@tadmﬂiyqﬁ%mﬂ artohgatehRte the cl osed

end 342 is p05|t|oned distal to both the first opening 334 and second
openi ng 33630 fo W‘é?ﬂ?@ﬂlpﬁﬁmat¢m°§1§@b?ﬂfﬁlﬁtt‘éPF??Pn‘b%&@E@éﬁéy 332 extends

| ongi t udi naly} yndndinAdnt, | REREord og%hgmmn hing chibhihibtic wiw@kee body 306

froman 25 inlet 344 to a cl ose . I'n one enbodi nent, the second
i nteriorlda$ %92gf;hemlaxtabémqmeuf@rﬂdﬁmahmeaﬂdmg@m@@@cma push. rod

1350 whi ch  eRifdRfshBlelelnent RROH BRbRMRatr RldbRitell BrEEARPE}ED to the push
rod 350 to m)ve‘aﬁt hg I mpl antgﬁ' devi ce 302 at egst partially through a

channel 354 opning ¥i4e dn pnsmgodiment, dhasflidtightibending atthefiest portion 82 346 is of
sufficient gidGRYULInEPSHiBRESER%s K the chamber 312 to maintain volume

provided by the flowable material so that the size of the adjustable element 304

20 canbe 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

25 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.



30 receive a distal end 352 of the push rod 350, where the closed end 346
transfers force applied at a proximl end 354 of the push rod 350 to the

i mpl ant abl S" W’g&\{i ce 302. In one enbodinent, the force apgtigshspet he push
rod 350 no e% € inplanted device 302 at |least pdartially through the

channel 354 of the sheath 358. WD 0112655'381 PCT/ USO0/ 28116 13 In one
enbodi nent, the inplantable device 302 i's shown positioned within the

sheath 358, where the sheath 358 incl e fHenner
surface 362 HhP F’?Fé’g‘F%@Pg?%%ﬁ%ﬁw’%@?%&hﬁ"ﬁ%&ﬁ?%d%ﬁas‘,’t a portion
of the .inpl a@ﬁﬁbiﬁsgguér?ﬁl&‘saeamammﬂ_ esfwhlh?}@hvmﬂmdmg ' nur,facphebsgcondd
interi or passageway or a on -1 t ubul ar. e ate body an
extends from t3g%WPWPéF%??§é]&?n%’d“%eﬁg%g“ﬁgg‘ﬂ%§é% aéf?%ono‘lt’ﬂpﬁe t ubul ar

el ongate bodyﬁﬂ@,ﬁaea@ﬁc&jm g 346 located at or proxinmal to the

di stal end 318 of the tubul ar elongate bqﬂéy?’%' AI#%rfg,atl_vell)!i of he second
interior passagewiyemsymbodimsnghe sRond ETALRASSASRT By S 3 PYHPRP 10

el ongat e body w306y i e16H¥ak BAPRd Ex2hdS ok tBe il Iated bihg pfoxiihaltend t ubul ar
el ongate body 306, as is shown in Figure ddi tj onal enbodi nent, a

3. In an
det ect abl e rrariillépfﬂlshihﬂbedbesmﬁWQW“?FH?I%P%HI@%@W%%S‘Z. For exanpl e,

‘the detectabl g fletd @bl AlbulaPBlongiiSbedly 3080 Akbhati¢dly,0. . the
tip) of the tl?f),%%ﬁé on(gse{%%ngggy 30%. KI te?ﬁ% ively, the 15 detectable

mar ker coul d ke decarltintdriprpassagewani32retands inagitudimpdly yithinythe hulagt ap) e

el ement 304, The | USIIBR ARk s @IENt 304 to
be | ocat eho a g"n?%gggﬁa%dglttg{)g%ggglggﬁéﬁf?gg wthin the tissues o? a patient
usi ng any nurbbdy 3@f, avisshewn ineliigem 3t echni ques whi ch- enpl oy el ectronmagnetic
energy as a neang_ of catin L ect s: W .t i gl?géddéd] QRe enbodi nent,
the detectable ZOTW?Aéiﬁl%enﬁ?sog%%g’tar%gcggieor}?&?%ﬁ?a Uum and t he

vi sual i zat i on jinplahtablgdeeicei362] Rov exanple;ahd detectdble matkersY7Alis locatpdatdht 304 are

x-ray or fluorQsgo 5 ar e, kno i n addLt.i gfbodi nent,
the sheath cofi¥f 51%%@5‘?7%’ ‘5“’&83@%‘{‘%8’?"@%’ drré‘&é?éerl%&aﬁg?'e ? h‘rghrrarSL’er coul d be

i ncor por at el igateBtable naditer coule bakdchtedin thia eontinhenstwall 3(8tof theeadjustable, t he '
entire sheath coul d be _constructed so 0 r adi ferring
now to Fi gur e SiEment 34 éﬁ'ﬁege?ﬁ%bh markex ﬁZ@&‘ﬁWqﬁ?adﬁ‘ﬁ%%%‘ﬁF@%Pgm evi ce
assenbl y 400 as&dGhads tipe aevevibntzedpvithin thettissuep bfs patiensusigermy nat t er .

The present i | ant abl e devi ce assenbl.y . 400 .i ngl udes a .sheath 404, where
t he P r1r1pumber of visuahization techniques which employ glectromagnetlc energy as a

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

20 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. Alternatively, the entire sheath could be constructed so as to be radio

25 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



sheath 404 includes an el ongate body 408 having a wall 412. The wall 412 30
I ncl udes an inner surface 416 which defines a channel 420. Included Wthin
the changeloi/f3s i s a sl eeve 424. The sl eeve 424 i ncl udegrasywsiie430 havi ng
an outer surface 434 and an inner surface 438. In one enbodi nent, the
outer surface 434 and the inner surfggce 438 define an arc, or a partial
cylinder or curved portion, of WO 01/26581 PCTIUSODJ28116 14 the wall 430.
In one emoclhé*ﬁrﬂﬁﬁé%oﬁé@mﬁ&dlh%ﬁ tﬂéh{c&%ﬁmﬁﬂ’eﬁak%%st%m h;f)n such as

a radius of curvature, wth respect to the outer surface t he wal |
430 whi ch pauqh@eaqaﬂr@sgfeewrmmﬂtr@smttp&mqtqmeﬁaqm@moﬁthemllchanna 420 of

the "sheat b ABdidibatli o devd 24 13 bé S BPRRSO il 30 GRYE 15 of 2

size which 5 erm eeve nove itudinally wthin the
channel 420 shéath He4. Ishédmhn,Mlaedlmsnmmmhdﬁemnmawwmw one enbodi nent,

t he sleev 424 | | 446 and a
second edge %}i éﬁé?j%&?ﬁgrt@%geefo?éﬁh #eeve tﬁi&ﬁaﬁlﬁ%\l%ﬁgg&gnbodl ment, the
first edge a&mmashesmmmmoms of the channel 444 are 10 par al I el
and extend | ongi.t udi nal t he of .t he ve 424

Alternatively, th&gFP %evgﬁ%ﬁ“glégg egﬁigﬂ?rb‘?ﬁ’%e channel
444 conver@ﬂgm@nuarsgmd@dgmehnthmglamm slsevadfginidee | engt h of the
sl eeve 424. urface 438 of t | e 4 i ncl S a second '
di mensi on, taH;f’S‘F%mpzlf?eﬁ %W‘ﬁﬁleeﬁefcf”gt %é‘f%%ﬁ% gg‘?ﬁ'ﬁt er surface,
wher e theosq&eﬂdlaﬁlnum&ﬁdQ@hgitﬁd:a&nycm@gfméleﬁgtmrmwémm be defi ned. In one
enbodi nent, fhe seco nS| n of a,r dlégg {_ g #lhe | surface of

the arc def iHisgrayely &H‘FF andrthe sepgRg, CI ent size to
pernmit the todiner oreh&f@abﬁdﬂﬁwhhgaﬁtdna}bem@dhmhgh o tRlsReRU240f t he

I mpl ant abl e devyi ce oflt in the vol yne 460 defined by inner surface

438 of the. 'SE&HFE &e qsrPféﬁ‘Fes??%ﬁ%ﬁW@H es g srePnd AYnepsopy that 80 devi ce 462 is
of the type sﬁ(aﬁéf't@#ﬁhé/ﬁﬁﬂﬁxﬁ{ehﬁﬁdeftﬁ@&néﬁmmt FhEre (NG difiension Pl aced in

t he vol une 460 defined by the sleeve 424 and the sleeve 424 and the

i npl ant abt e a&l@%@éaxelzneﬂéofm@#qﬁn%rfpeae embedimentethe eeoRd| 420 of the

sheat h 404. §{h6RIohISsOFadile fo? R dfifhce biBe alclREiAM e wdRYsGe 462 and the
sl eeve 424 are advanced through the sheath 404 25 by applyln force to

ei ther the ﬂeevlemééoeroftseﬂ’rpwetwpamﬁbew&melenaaeez odyignd e enbodi nent ;
force appli ggntant Eem%hﬁo?\ﬂfe lﬂu%ﬂntasle%ﬂxé Q&Okoliunpﬂié%mﬂxe%o dBfileb! ng at one

or nore p0|nts along the wall 430 of the sleeve 424.
by inner surface 438 of the sleeve 424. In one embodiment, the 1mplantable

20 device 462 is 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 channet 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 is provided by pushing or
pulling at one 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 wall 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



positioned in the sleeve 424 and the sheath 404, the inplantable device 462
has sufficient contact with the wall 430 of the sleeve 424 to prevent the
adj ust abl %égl’ﬁ gper 472 of the inplantable device 462 frrgussoopsiieg al ong
the wall 430.Tn other words, the dinensions of the outer surface of the
adj ust abl e nenber 472 and the inner ’,L_r?f ace 438:of: the sl eeve 424 provide
for frictional forces suff|C| ent WO 017726581 PCT/ US00/ 28116 15 to prevent

the i mpl antabl e dewi e, 462,40, SRS 4ESL ALYyt RAnE LS4 uRS he

sl eeve and i MPEAEY ar e nove rough the sheath. Referring now
to Figure 4Bsld&eémdmpﬁdamvmamcahteanmwdlmumwhqﬁht of an inplantable

devi ce assenbly accordl tof © subj ect
matter. The pres P%‘hf% ég}ﬁgglﬁ%swtm%@&%% es a sheath 474,
where the shegtify Paz.fhbler&wd@@emyaneragmmngm;nemo&mhqﬁhe presnt 476.  The
wal | 476 incl udes an inpner surfac 3?\’;‘? LCh dgtgb'l %[}5&&#78 The

i mpl ant abl cﬁ&bjeé@‘ﬂ%emlgfe%‘?@“f VG AR S I he sl eeve
479 incl udeymg, Wﬁérkﬂfb&ﬂe&i@(‘hﬂiﬁcﬁ&eé&teﬁngawbbaﬁMm&l@rnvaM’lmner sur f ace
482. In one 10 enbodi nent, the outer surface gﬂl % e“g? ﬁﬁ surface 482
define an ar cThegvalkA763n¢ludesan aper svaare 477 winch gefinss 2 chaghe & wall 480.
In one enbodi;gRat . pidevit %steﬁfﬂ t478 M&I&Mehasleazeazn91 ThesleslieaT@t er Wi t h

respect to t he T nner surface of the wall Q whic gé s the sl eeve
479 to be posn@lums@dvdkwﬁ@maenp@tﬁmﬁ@%ﬁ @G@Pé}?&f%gg“g {n YPlibul ar
el ongate body, 4 %%ﬁqu g@% hﬁﬁﬂe%h%n@'méhﬁ?eréﬁ?acelbzdéﬁeﬁhwer479 al so

X1 na

I ncl udes a pro and a distal end 485, where the_ distal end

“abuts a ri dgepartial cylmﬂgeqr dqupedpartion, afte yall ABO. Rone empediment, bRaFS|  surf ace
483 of the t h
. 0 e U%é”\%,ﬂi%@iﬂ?he Sfﬁ-lqg dia @zgtﬁ%sﬁgcttt&th@ﬁgleﬁﬁﬁfa%i@%ﬂ e

adj ust abl e elenen l ows for the | ant abl e devi ce
462 to be ad\thmwaﬂ480)whithcpaght5tt}msle¢vedﬂ?|tmm%9wf1@ﬂr@e ¢ pEiphgRl t he di st al

dvanced pastCRE B e wpe s @ oREAEbAL, S AR AALAE I PO, 47

can be expﬁnchm:véaw ﬂb@nmmdesmﬁmmmahmd @éandladrstaibnd% Whpleéhﬁ abl e device
462 in the ti at,i ent Uy I S expanded b
fluid vol une ﬁﬁﬁ%ﬂ&h@ﬁgflﬁ% o H:ggt?, aﬁh%%h@ wgérspagsaé%%\%ly 487|.o I'n oney

enbodi ment, anfRcesBITHRGNIsreIdgar bbdysLohnectedite il swaked fathen t he body. The

sl eeve 479 is fhen elther uIIed or slid, off the tubular elongate body
484, or the tadpistable et 4(% body 484 is passed t hr ough

The sleeve 479 allows 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
poéition of the implantable device 462 in the tissue of a patient. The adjustable
element 472 is expanded by fluid volume introduced into the first interior

25 passageway 487. In one 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 slecve 479. Alternatively, once expanded, the sleeve is either
pulled, or slid, off the tubular elongate body 484 or the tubular elongate 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



the sl ot 488 of the sleeve 479. Alternatively, once expanded, the sleeve is
either pulled, or slid, off the tubular el ongate body 484 or the tubular -
el ongat e wody2638y 484 i s passed through the sl ot 488 of tphgusbemys 479. The
sheath 474 is then wthdrawn fromthe body. In one enbodi nent, the sl eeve
479 has an inner dianeter that is. betygeen zero (0) to five (5) percent

| arger than the dianeter of the tubul ar el ongate body WO 01/ 26581

PCTI US00/ 2811k8. Ad&itiGidly, e dhdatt Baddsdribel i afy (Tahd presdfit hSddithéiftg] i n any of

the present enbodi nents, has an inner_dianeter that is in a range of
bet ween 1. 2hag & igneg digmeterthatisinae range of etysen 1-4¢ tch8k willimetsts (Phches) . I n one

enbodi ment, ofd39 iRHbEo 00 SOTRLES). B ohd¥inb hine fterdfafdiéAbzthd N any of the

present enbodi nents, has an outer dianmeter 5 that is in a range of between
0.171 mil | i sheadh, gs described 1u apy of thepresent embpdigas, hpsanrmieridiangeter025 | nches) ,

where t heg Olﬂﬁa‘?F}s iﬂL,%ﬂ%e%fbé[ta,e&%.?Tmﬁﬁ.ﬁemé@dﬁgmgﬁmﬁme}sv@w& material used
to construct the sheath. n an alternati ve e 0|n”ent, he outer di aneter
of the sheaticheshe 0925 anches), wheaethe oBteridinineter ideterminedbasedonthe fi nal outer

di amet er of e g§| o tyer.] ~HRAR : sired 10
stiffness of%ﬁ’gﬁg@g\ﬁggﬁn&one gﬁ%%ﬁ?@n ,ahta*%e s%ﬂg?&rﬁrﬁ e of stainless
steel . Al t enteadiemeteyof thtsheathaat he laggentieie 0514 millinleyans whereathg/fiwal bl end

and/ or co- pQlyper [ i . _Eor . ex | @, the sheath can
be made of 05%?(%?%&6?01%%%3 %‘%dﬁg g{rgg‘ﬁagegn%;l%sﬁdta%d %31%555 there is shown
a schemail c stiffiessefthe slicatha ln oneemboliimant, thersheath issmnadelsif staitdess sieelassenbl y 500
accordi ng tq,one.e i .0f th esent, subjec tter. As previously
descri bed, ?ﬂtgrqa%qrfgﬁgea%‘%%ﬁ&ew%eeo%aggbg}%lpﬁl%}oﬁﬂé %n i npl ant abl e
devi ce 502 Ipayinef) ofa cafbinationlthere of. coe Bkampié)4hesheath carbeihade ofl ongat e body

506, where the tybul ardﬁgdﬁngate body 506 includes at |east a first
interior pa® \ ® i ch extends longitudinally in 20 the tubular

el ongat e body SRéfefring@ow tb Figulre Hherdii§ howhk seherhdie cpysO¥éoiiBhal®fttk 516 to a

second openi 520, d, where t j mpl ant.abl e device 502 is shown

posi tion \RP%HF’%?%‘“SM@FWE@#OEEE‘W g torppg empodignert of By i nent , the

i npl ant abl e peéeatit it aRid WsPiduslyiesdribad, thedinipaitableicviteabl e device
assenbly descrigleg fromFigure_ 2. 25 The | %t abl e device assenbly 500
further i ncPHEBEY0P ingludss,an implantabie devics §02 hgyinean adusiableclement o| enent 530

is coupled o4 ke thbH didHga Bddpi6h, Whereltige tubular elongate body 506 -
includes 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 is 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 implantable device assembly 500 further includes a rear port element
530, where the rear port element 530 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 chemical
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.



t ubul ar el ongate body 506. In one enbodi nent, the rear port elenment 530 is
coupled to the prOX|naI end 516 of the el ongate body 506 using chem cal
adhesi ves, 05, rnatively, using sonic welding techni qugTaSsedisdizgcnowWn in
t he 30_art. ?n anﬁaddltlonal -enbodi ment, the rear:port elenent 530 and
proxi mal end 516 are forned together i p,a pol ymer nol di ng process, such as
liquid injection nolding, as are known Tn the art. WO 01126581

PCTI US00128116 17.,The re or t 530.,.i S i , Wwhere
the cavity 536 is W sy ﬂﬁ&l"‘g‘bﬁﬁ%{ﬁ‘E‘Q{?if%r?%V‘f%%g’%?’ier@?&%‘%%?ﬁr\%%&z of the
el ongat e body ﬁxﬁﬁcorhﬂxuﬁiaenomiﬂﬁﬁbMbpemﬁgsmmmﬁﬁgaeltmﬂws% Shibnal so

i ncl udes an el a sep um 540 thr t he aV| té{ S accessed,

where the el aseini1 EApPQrtelgm ggQF'ﬁ‘bF’é’“&ﬁ%pr erces, for

exanple, with tﬁrdilgEGUhﬁvh m&@wsmwm;whaemﬁsasamsm g 540 is
~retained in_the rear port elenent 530 by a Q| a [ ngﬂﬁSSO | ogat ed around

‘the rear port Splableafenygpeated piescrs, foRFmnie NAth & ne g1 88 i s made

of a bi oconpatmbbﬁsﬂm%ﬁhhpdm@%easmuk%ar%ﬁ%tsadmeﬁ% kg one
enbodi ment, the elastic septum 540 i s nade of a bioconpatible rrat erial, 10

such as, for e3fripgated %@Wé@@w“dﬁw&%éﬁ@nemomt phsrclamn errent 530
has an outer Vﬂlﬁ%‘z?ha@@&f nﬁmﬁ‘*’ﬁe n%ﬁfatez'féf s@&eas%flc%fm 18 itdrfith. RO

el enent 530, ere 1n one e rear port an outer d| arreter
of one (1) nildnerembediment, theglastig eeptum 540 isunade of ablp)cominatihlm@tenalt 0 six (6)

|1 bl
i ameter - The ek, Bt radtll, e Bifchnkefnale. Toe hofphfERylelt B0RPRE 1
“al | . enbodi mersuger diamelter dpﬁwdwtoumm 5o of the rear pord elementi3Q; whm: t he
outer surface x%oné Qﬁb&&%&nt%{ﬁemfﬂo?ﬁﬁ?%n §l§gr ncg et@{%r?n@‘?giﬁﬁ ki (5 €MEnt 504

are of a size I nnér size (e.g.,
‘a dianeter) ofteméﬁthmlﬂlmtersszn nhiflinadtérdosi [{6) mitiphetatsawhere fimw iandkones02 t 0 be

noved | ongitu h the channel of..t he. sheath 5 In an 20
o tor nat i ve. enBigt rLRIREE s b Poss B BEPaRE e et Rions SRbeGCPLse0: "ny

| east one 1Sratredripait eldneent kﬁpeyemuwgiboameﬂtslafwhetﬁiréseﬁﬂ subjeof mithe. r ear port

el ement 530 in it reI e to be.co essed tQ a si ficiently
smal | so that the a}%("fg'f‘ %%%tﬁres“gﬁ‘f ?P’?”éﬁé‘??’ﬂﬁi’ﬁal ly
the.t dbul ar CP“““‘""%%*&@* %"5’8@?‘“*“8g??@““m%%mﬁsfm@'w°ﬂ o T o

t he tubul ar ongat e, body as _a stiffness sufficient to allow force
appl i ed at the"“‘ﬂ%‘zJ 812 (Feg- igmgler) PE@"FH@&F‘&(?Z“(%‘PB“%F@‘B’B tab ledfemsee t he

i mpl ant abl e deoR éEbenol@AGAgiRAmhllyhrough Meskaihel b24 6§10 81@htho26! fEan

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 in its
relaxed state to be compressed to a size sufficiently small 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

25 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 is

determined based on the type of material 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
tubular 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 is inflated by releasably connecting a flowable material



sheath. In one enbodi nent, the stiffness of the tubular elongate body is
determ ned based on the type of material used in constructing the tubular -
el ongat e Wodiiresdt t ernatively, support el ements can be aggggshezsifse t ubul ar
30 el ongate body. For exanple, a nmetal coil can be placed |ongitudinally
within the tubular elongate body to jgcrease the stiffness of the tubul ar
el ongate body. Once the inplantable device 502 is positioned wthin a body,
the adjust il G@7hk pofl ickubnd 30! 8 ik dibolElGR A ARBAEIING 2 f1 ovabl e
material WO 01/26581 PC‘?’/ USO0128116 18 source to the rear port el ement
530. In one @WGGRMMSMGW@MIW@OWM& Wh%memedlmsllumgda syringe
with a non- .t ugh the el astic
sept um 540. Cﬁ;&#ggg{&r Zaghsu ply of “P?lw oggﬁaé’%ﬁﬁ}encﬂ?éguced into the

i npl ant abl e id@oducedimm@pé;nplhmablﬁflm@amgteélimtabmn&ne&%nds or contracts

due to a yol Q%@@I t the . vity 536 of the
rear port elegc”En ég‘%‘ ?ﬁaa ﬂbwag%erlgfﬂgltgﬁ%ggmf‘ﬁgw adj ust abl e

el enent 504 oasnymﬂmmupmmmmsso ﬁanﬁhaaﬂldwablmdatadﬁlmeéal'l;her estrict the
body | unen. Elu ui t f.or usj n Si cl ude, but
are not 1 lebfe s P04 s el 3 B PR BB i, e

si | i cone geltddeiunidh. hlyldfdsgata‘bledbrmﬁisiﬂgimtylﬂmpromésmina&de pot arendty | ene gl ycol,
or carboxy mat.h I ellu ose for ex SCOSI Ilqui ds such as
hyal uroni ¢ atf 'ﬁg‘llt&e’ieﬂl ffg‘lnif’é'&r%? °r§@155u°%ﬂt3ls{'/‘§‘i’ cohol or a

rag: o- ogaqu;hyafdgeld ofﬁtﬁlyﬁiiﬁmﬁrﬁldoﬁb]?ﬁlyeﬂlblﬁnﬁglyﬂﬂltﬁrl&h@?ﬁj %eﬁpt 504 has been
Inflate t he | S rawn.from.the um of .t rear port 530. 15
In an addi ti%H F’s‘*etJ waﬁnfﬂggalsaﬁ%é'ﬁwg%ﬁ@“@%a?@ XB®4ded in the
continuous VkjacHiic béle, pRuivitsl albbi],r @ iRiié-opditie filiaFoiampledUme mar ker 570
all ows the ata%ust%tplilge el enent 5(%;} to be located and jts %}gpe to be

vi sual i zed 1djpstable-Rlement SQd has heensinfated, dhg neg eﬁi;"‘"é‘?ﬁa%

vi sual i zat i QEpth@CTMeTeRPort$BDCh enpl oy el ectromagnetic energy as a neans of
locating objects within the 20 body. |n one enbodi nent, the detectable

marker 5% is cé‘i‘né‘t?‘lﬁ’é‘f@ﬁl%#bmﬁnélﬁﬂﬁ“‘&h’ﬁfﬁ%’?f\;?%ﬁampmﬁi&ih?echnl ques

used to vi Sléaﬁm.%ummaﬂmysaﬂ&mea&&&&%ﬁ%&&&mr&aﬁﬁe&mfI uor oscopy as
are known in the art. In an additi onal enbodi nent, a detectable marker is

i nbedded i n allews theggiugiabls slementipp debelgpatedzmd its,shansite be visealiged ect abl e nar ker.
570 is | Ocatvﬁﬂm?ﬁle hpﬁacs S5 phtisdeRking Q.ﬁ’y mffber bfvibuatizidR tdchiiugf the tubular

el ongate body 506. Alternatively,
which employ electromagnetic 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
element 504. The detectable marker 570 allows the distal end 560, 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 deteptable marker 570 is constructed of tantalum and fhe
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



detectabl e marker could be |ocated in the continuous wall of the adjustable
el ement 504. The detectable marker 570 allows the distal end 560, or the
adj ust abl eyg) #PBdE 504, to be located and its shape to bererAsel2srsd wi thin
the tissues of a patient using any nunber of visualization techniques

whi ch enpl oy 30 el ectromagnetic energy43s a nmeans of |ocating objects
within the body. In one enbodinent, thé detectable marker 570 is

const ruct ed 0%&%&@1‘3?&%@%&#%1(1M%ﬁﬁk%ﬁé&hﬁﬁlem@jm&émmw visual i ze

the distal en he adj ust a | ement 504, are x-ray or.
f1 uor oscopy asowld be orpnrated intheoram; the wallnf thegsrath.o Adtrrngty b 1e

PCT/ US00/ 2811%@3@8: er ge(rtlci0 nuicgrsggs t%m%qmo__ggﬁ‘%‘ al so have a detectable

mar ker, where €O € 1 ncor por into, or on, the wall of
t he sheath. Alt er Rafetringinow toFiguee16A s thereshshamin aschématigerasgsertiondlt ed so as to

be radi o- opaque. ferrjng naw.to Fi gur ' SEhemati c
cross- sect E%o n éﬂe“’s"l%\%f‘é%pi&?t%glﬁ %FY‘Iﬁ‘I %sﬁ?ng%iy go@@\:ﬁo@gﬁ%@gg %beﬁ@g%ﬁtac cording to
QneI ent)og: negbre_@ént%ﬁtﬁectﬁfa&&enﬂtéso%-ahbﬂlqtda'mﬁliedrt_hehjsplpntnlvl:sdaﬁbg/_ desggizbﬁd, the
i mpl ant abl e devi ce se i ngl.udes [ ant a ey avi ng
an adj ust abl eaiﬁF@FIJé(r@% %{@,egan F’Hﬂﬂpé’rle 8‘?%??3@34’%‘83?"8@8&@%51%%ﬂ%t ectable -
mar ker 605 i mgggldaguulir dldiate 8b&! 606, Qitlla @étedtdiftc inuiket 605 ielbeddpdiaetheody 606
where the tubul ar el ongat e body 606@&0 |$c ude ah Ie%st g“rgl r§h i nterior
passagevay 61disthrrdofdhe whualkr ¢lenggte y 696 Pere fhe uhplay clpngalg body 816 ot ¢ body
606 1 om ayq | §rtludeP@1bdata Aikfintiok pssicany 670 whittl cikhds Ibagindirallpil openi ng
620, and ere the I nplantable device 602 is s omﬁléefé)sul ne \glthln a
channel 624 othefubie: qngstz@pdxﬁpﬁtmnﬁrﬁé%t@ﬁ?"%&g%?t r?x‘f‘ﬁgen &ioust abl e

el ement 604 i ' & o1 @it @ ARadesb2tiosHoa ot her 15
enmbodi nent s o?o ?%@dﬁﬁ?&%ﬁgg\gﬁgﬁﬁﬁ nﬁpn one enbodi m;n? this | ower

‘profile is dpesitienefathirs chened 624 ef a¥heath 6364 Ivibe prpsent swhadigwnt te one
enbodi nent, ' I gp{){o ' inside its
chanber, them@gpftgﬁlggleﬂlg#e&% J%@?’ggﬁe e g?rﬁén?@%ﬁ?@%&%%%legggﬁar ound the
t ubul ar el Bhgambodiowyts o6thepdivstable elementsh &n pusaabodinagmt,|this oy peofiderpl e of

fol ding the adjus I I ' ﬁ%ﬂ i ' dfRent kel N9 the
adj ust abl e el leén@r?itg@ﬁ%dﬁlﬁgﬁﬁg%%% @r#)g?% t he ﬁubg?géegﬁtgongatne’ bo%y can al so
be done with #eadpistableslapmEnbGi4tes ne fluliowiume msidh éts Fhagahen she walls afnpl ant abl e
devi ce assenbl 00 rther jpncl ude ' I?@’ which is
rel easably cofﬁlﬁagﬂls‘ﬁagféteﬁleémﬁ %%%?’@ﬂge%ﬂ% hxgﬁ{aﬁggﬁéﬁe e r’i?gat e
provide for the lower profile. 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 634 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.



25 body 606. In one enbodi ment, the rear port elenment 630 includes a rear
port wall 632 having an inner surface 634 and an outer surface 638. In an
addi ti onayo ogsgeaadi nent, the rear port el enent 630 incl ugepmssgim@stic
septum 636. The inner surface 634 of the rear port wall 632 defines a
cavity 634 and a rear port |unen 640,,Where the rear port |unen 640 has a
| umen outl et 644. The lunen 30 outl et 644 can then be coupled to the first

interior passageyaye &déb QY bister subfatt 53G2 i jween the cavity
634 and the cha ere 650%@%@ adjstljlstab e e%ﬁo‘%ﬂ%g%\ﬁ/%%l

PCT/ USOQ 28 latiapted® bercoupied torthoinnensrirface 646 of thedubularelangate bady 646.t'he r ear
port wall 6 i ' 46 of the

t ubul ar el O%éf%%%??% .rts%érae 6@%?}%?27*?%%%%@%23?{%@& °of the rear
port el enmentor@sfde babs §GPcvhicteare adaptedlrto eugage bosebisin @iEOwvalhéGZofdthe adapted to

engage or.s I n,the I of, the 5 I . Otgl 606 when the
rear portseﬁgér%ﬁ'tel%ﬁeﬁ@éx ?1({5%2‘?2'13%'(}" § rﬁ:gr P ogii]egel?ﬁ'%%?é(ﬁsﬁrgsgg%f%m?o gssageway 610.
Al t er nat i velfirst infedorqatsageveayrdlac aled@tivdly, tiecouter aurface 688 ofthemeant 630 can
i ncl ude one or re s.which encircle the.outer. .surface 638, where the
~one or- rmre%&ﬁ@%&%ﬂ%@@?°¥‘H8EGH“§‘P§8’H§H§P‘F’§FIQH¥‘8PB‘€F than the

remai nder ofsuiftie 638] wiier&the bA€ 6r A8 bainpé heveaelidmdidrthat ¢ goiernlly 630. 10 Once .
engaged, th outEr tﬁurface 638. and t he fiéﬁtg interior Passa way 610 create

a fluid tighf8s f FIsRSeTof B prten furface fihezpar part elementOdl: ¥ oned  ar ound

the tubud aromk enghged; theslyer 6hiack 634 &iddne-ﬁrsswoepasbﬁgemﬁmw&eiteel ement 630
el ongate body 606. In one enbodj nent, the clanp elenent is

to the tubular )
a suture V\/r?itﬁ'ﬁdP%htls?aé’dmeﬁ"SGﬁ@WIH@nbﬁf”é‘Fﬂpse?ﬁ“fe&E’éPB?‘“?’FFQ A thE el ongat e

body. 15 Al tighulalelongity body606Qd fifttheSitburd @ rédPortlelchieat 61p% tRort el enent 630
can have a tapered conical shape which increases in diameter froma first

poi nt at or g clongate hody; 606. dneneambodisnt, thsrlup Fleenssa s second poi nt

proxi mal t o JHih ik kiedhroii tAL outdy QFficd dFIhe bRl eldHghR®8dP38. I n one
enbodi nent, the dianmeter of the outer surface g38 at" the first point is

| ess thal’ t he difdismetyelythequtersprface 638 pEthe rar port fement $é0agn v 2and t he
di ameter of yJdafqQuhiedl shipewHidh iBcEastd inldiinc@ FRfs R %%inﬂeﬁor BéfdleCr than the

dianeter of the first interior passageway. The first point of the outer
surface 638 distal endef thelumen eutlst 64 ta axecendpoint proxinal de thefspgmhiay 610 at t he

first openi | | ' | Lnterior
passage\?\/ay %%8§%n%@s%gga%g€‘%hr 2@“%’5‘8“‘5%??%’?%{6‘8% el ement 630

seats agai nsurfaon§a$ 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 interior passageway 610 at the
first opening 612 and moved longitudinally into the first interior passageway 610
until the outer surface 638 of the rear port element 630 seats 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 element 630 and the first
interior passageway 610. -

Alternatively, the outer surface 638 of the rear port element 630 can have a

30 diameter that is equal to or-greater than the inner diameter of the first interior
passageway 610. When the rear port element 630 is inserted into the first
interior 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.



25 surface of the first interior passageway 610. In one enbodi nent, the
rear port elenent is advanced into the first interior passageway 610 to
create a flyj p.ght seal between the outer surface 638 gipaidigzgifidr port
el ement GBOWQEHZG%ﬂe first interior passageway 610. Alternat (ls/el y, the
outer surface 638 .of the rear port elegent 630 can have a 30 dianeter
that is equal to or greater than the infier dianmeter of the first interior

passageway 61Q. \Wen. the rear port..el enent. 6 | S i hoto the first
interior passg'ﬂgﬂﬁﬁm %,"e?th@s tgfeé?u%u %’cgg‘%é‘gulgfel{)%%rﬁeo? Gggh el ement 630
engages and secfattberagmurdht réai poit elrgientsiz0ftathe tatfuldriziongate bbdy 6@6er i or
passageway 610, WO 01/ 26581 PCT/US0Q/ 28116 11 e_enhodi aen a suture
is tied aroundAlfq’i’éa“t"#ﬁu\?’ﬁt‘m’é’FW?EP%SW%%mmﬁﬁf% V&8 ett?rhe rear
port el ement GRA id @bl or ghiter that i t@itdr diakifetty offHe tubuldrleRmgatt budyl y, the

i nner surface of the rear port_elenent 630 cggoha e a di agféfe;r hat is

equal to or3gré¥8: dhe immsrsuriRee of the reapportelerment 880 isfhen RAsIHoR fe body 5

606. The i nnergusdihidscs oPiheltiulir@Ringite bbdyeb (5 t8 FmbafluidSight\wal. posi tioned
around the outer surface of the tubular el ongate body 606 to forma fluid

tight seal. In ondnenpeabadiment, thaibulsp elopgatebudydaeansdsd olat Bftonf uct ed of
at |east one gy é??&her@’ﬁﬁrp%lsﬁ%l?cﬁﬁn%ﬁ&éth@ﬁﬁbp’ld&ﬁé&@ﬁ/&m{ astics and/ or

t hernoset polyrers. Exanple mers suitable for constructing the
t ubul ar el ongatolynieys. Pxmplescif palymerd suiiaghle for sonstraefing the tbulgnelprgate

pol yur et hapg, b%ﬁ& ﬁgch{i/%!sﬁﬂgne Sthcthe %Q{n%'s, B@%ﬁk}'ﬁgﬁ%ﬁ%ﬁ%ﬁ?%ﬂb, ; the

tubul ar el ongate s créated from an : of pol ynmer havi ng
any nunber of andiosBE%ebt onerenshodiment,the tybulanslengstetboRy iasreated fiymem nat i vel y,

t he tubul ar el t | ' . : ri nol d whi ch
defines the suegﬂg%gg‘?&@?g%oz%%gﬁ%,g %ﬁ@ﬁ%&r? g%%fségrégéi e°‘6"hg%}3?’g body.
~ Addi tional |y, rrésenttRigurksarAldroatiyalyethb cubplan elongaté bordytik fdymied/be pastihga pr oxi nal

end and the distal end i I of, between two {2) centi rs to fifty
(50) *"Cent | meBpater fh il Ppiof Reactine HAARE br il SR KERIF L7 D' by
the size ol5 temgmebsdyy and the position within the body that the :

i npl ant abl e device J,s. 20, Si tu d. .1 n one.enbodi t he | engt h.of the

t ubul ar el ongat e M“’Bgl}y’ﬁléctgﬁ@ﬂfé‘f”@ﬂ“?@%@fgﬁ?%ﬁtgf?ﬁhgﬁﬁ Palnce the
i npl ant abl e dewd afd tha diste eid inkN@hge cTbehedn twy (2) téitintetdlyto filye(S0par port

elenent is then coupled to.the elongate . bod n osi tioned.
subcut aneousl| >c;_en’u"imet rs, where, in one embodiment, the len ?s etg-rrgnedbythesmeof

the person and the position within the body that the implantable device is

P4

20 situated. In one embodiment, the length of the tubular elongate body can be
adjusted to an appropriate length orice the implantable device has been
positioned within the body. The rear port element is then coupled to the elongate
body and positioned subcutaneousty.

One reason for having a releasably attachable rear port is to reduce the

25 overall size (e.g., diameter) of the sheath used to introduce the implantable
device. Typically, the rear port element has a size (e.g., one or more dimensions,
such as an outer diameter) that is larger than the inner diameter of the sheath.
Besides other potential problems, one difficulty is either extending the sheath
around the rear port element, or providing a rear port element 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, Figure 4

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



One reason for havi ng a rel easably attachable rear port is to reduce the
25 overall size (e.g., dianeter) of the sheath used to introduce the-~

I mpl ant abwe 0196¥i ce. Typically, the rear port el enent hagrasedsseié(e. 9., one
or nore dinmensions, such as an outer dianmeter) that is |larger than the

i nner dianeter of the sheath. Besides, other potential problenms, one
difficulty is either extendi ng the sheath around the rear port elenent, or

providing a stﬁ%oegmte dew Pl tegqtz 3Rdls: &Qeﬁemrtﬁ% %@m& fth¢€ Whi ch

al l ows the inplant o bé nmoved throug In one

enbodi nent , Et1¢ﬁvs4%ﬁ Ghguerd), hesheaftergmoyed drpmiapdung thehmplahwbleahtﬂabl e device
shown in any, lﬂﬁh nt-cou eﬁ‘ﬂ&ﬁxe u'fdr%%@atgbo@#l\'ﬁﬁbémo?@d Figure 6,

where the inp anta evl ce, sent the rear port enent, Is first WD
01/ 26581 PC‘IﬂlﬂlSOGsbﬂﬁﬂlmlov‘QZ slid through the sheath (Figures 1, 2, 3 and

6), or delivere hr %gn ?E iﬂf ilag the sheat h
rem)vedgfrom ar(C)iu%a‘l[Q Qﬁ?‘gﬁ em{ larﬁib‘fg?f c%%;}rgﬁdg&'t,ﬁ }hel enent :
coupl ed to tdegice lﬁﬁddasamlamtgeﬁlenéjm,(#ﬁuhﬂmwm:igabémdpm anfadjdsgabléescrl bed
below. 5 In an alternative.epho t l.ant ahl.e e|s provi ded
where the cfz f‘?‘f"(ﬁﬂﬁleegdﬁpﬁlg &E@?legf‘gﬁ%ﬁfl’mg"f‘hﬁfﬁ ¥hgat e body and
an adj ust ablohamﬁl efthesheathhaad tsimdvelt langitudihaliyneithififHeahéattbéitheflevi ce is then
posi ti oned t hin_ t he n of theseath s .moved | ongi tudinal |y
within the \é\i‘Fé’Hglhth&“f% ap“f‘nlhpgdlétﬁ’dt‘ﬁeéi & S5F° IBtﬁ’é‘?flt“Bﬁr"%H uced into a
SeCOﬂdlonterﬂn@éajapliéﬂlﬂothblﬂtsmlam&ﬂhétﬁbmamate%dyermfuﬁgﬂhskak end of the

t ubul ar el ongat.e bod thro novi n, n,the sheath. In one
embodi ment, d‘ég‘f"r‘ile‘ ﬁaﬁh]?a]g ewagnc Mgﬂ’wﬁ“ﬁp CEHES sheath to -
the point \Ah@dvedtlbeugaﬁwgte@chlt@the bemetvhemshmwstammenv\isbbmﬁoﬁehe body, the
adjustable elenent is infla eeve resent) i s renoved, and the

h
sheath is tW@WWWH?&W@#‘E@?W@"@BW‘“%‘F%Wésgﬁ’ﬁcﬂfﬂ‘?"e‘ﬁ?%“ 15 where a rear

port el enentrerhsved! ARIGRE sheltROUEH withdisws REAlthe HAES! HPMe RABSHeheaiOUNd t he
rear port el ement in order to renove the sheath fromthe body. Referring

now t o1 gur”@‘e’?%@mﬂ%‘?@“&ﬁme‘ﬁn@%@eﬁﬁ?ﬁ‘hﬁﬂﬂéﬁPaﬁsﬁbﬂamdabl e device

assenbly 70@ne rbitSoktHienidat Altr@er UEMNIfo0e BRIBEHM Forh @b bodpCl udes an i npl antabl e
device 704 and a sheath 708. The inplantable device 20 704 is shown with a

rear port el erreﬁt“%%%@tﬂ%@éb?‘&&seﬁlwwa oppembdimeB eftthg 716 of the
sheat h 708. mﬁﬂﬁtaﬁl@%@%@e Zs%ﬁl&'ﬁéd‘e!‘he'lﬂgiaﬂﬁﬁﬁ devibPhssenfil§ 7ogher e the . wal l

720 has at least a first [i)ortlon second portion 728. In Fi gure
7A, includes an implantable device 704 and a sheath 708. The implantable device

20 704 is shown with a rear port element 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

25 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.

30 Referring now to Figure 7B there is shown an embodiment of the
implantable device assembly 700 where the sheath 708 is 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



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

conposes t ‘{l%%'hnder of 25 the wall. In one enbodi nent, ptihesersorsd
portion 728 of the wall is of a lesser strength as conpared to the first
portion 724 of the wall. Thi's allows t sheath .708 to be separated al ong

t he second portion 728. In one enbodi nefit, the sheath 708 is separated

al ong the second.portio 7%5 Ey : Vet ohehfier0858'68biksdd8 ONn either
si de of the 388%‘?1%"’%’& ﬁ%"ns .c%@g&%lg’?rmlwng n%)_\%lto Fi gur e{57§ there is
shown an enbodiduad theabartpoet elénmmk A12. FHus, e dineasian ofthgirsar Pot elgmept ¢ he
sheath 708 is bei ng separated al an i gigure 7B
shows, as the “Qﬁ%%%ﬁe ‘?lée%é%g*éﬁ‘ggé%‘%“%g %ﬁig%g? ﬁ%gﬁ%gg§°%%d§??@? 728 the
sheath 708 is spgafeoB.i nto a nore planar WO 01/ 26581 PCT/ US00/ 28116 23

configuration. This p]a confi ati al J.aws e_sheat.h . 0 be passed
around the rear p&?ﬂ?s}éqagfi%sg?‘m%ﬁ*ﬁw%ﬂﬁfg%kgi‘%ﬁ‘%&‘{lﬁé’%g’é‘ér por t

el ement no | qpagk peftfoacks. M‘bﬁ&hﬁhaﬁh%addﬂﬁﬂn%ﬁe&&ﬂ@od&ﬂs@aﬁd)ﬁossﬁh. be
renoved fromthe sheath 708. 5 The s

The eath 708 shown in Fiqure. 7A and
F qur e 7B T dite AkBIGthR oAl 708 migRe ] s RO ey MR Sesend PRIIRS | o
addi tional secpRdyRAE HeQAsh &ﬁh@mesaﬂai&di&s 728 are poNitioIddcon dppesikheat h 708
con

in Figure 7C is shown having two se portions 728, where the each of
the two secondidesefthgsheattpB8ar e positi oned on opposite sides of the sheath

708. 10 ggfe”i ng é{k@%ﬁﬁ%u@v%i A A B6feSs ddwhRYemBSEmRHTd shedth of a
sheat h 0 according to the present subject matter.  The sheath 800
i ncl udes a wal800gc@rding ta the present shigct matier Jchegheath#) imeludssiacyalkyir ace s16.

I n one enbodi o ol B ' _ ls%JH QurtRt RN SIndne BABBEmeRE thehi ch
passes throughrﬁ?ﬁgaisl%@aef%&%g%g ré%ﬁgm%l}rs:t- gﬁemgtlrr\l gpeni ng 824 teo a second
sheat h openi ngn®2 8urfack BAA defirtel a tharnekf2Orwhicnpasyes thrpeghcthesheath 890 of t he
sheat h 800 has. a_si Leh ] opL of=Y wibRih a portion
of an inpl ant :ffﬁnégggs\?ls%%?h %ﬁg&?%ragtog%é\ﬁﬁfﬁegﬁof'ea;s%mga@%ort Ion_of the

i npl ant-altfe dehidden lines). [Ths shanftl&20 lof 8@ Gheatis 300 has b gige whichds aprgepriats a | i ne

o veskness. eyl Gl AR SR RS, Wb RS o 6 2
scoring 832 i sapurtioti sfakk infplaiabdxdevivdzah pasgi t udi nal |y along the wall 806. In
one embodi ment, r&%eiti-a r886 a6 glrciuﬁgs s8c§§n£ [ &' zix r%sof-twrc]eg.kness, 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 élternative 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 perforations extend
longitudinally 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 poiymcrs, including co-polymers) through a
die which includes one or more protrusions for creating the scoring.

Altemnatively, the scoring could be accomplished after the sheath has been either



second portion of the wall that is of the | esser strength as conpared to
the first portion. In the present enbodi nent, the second portion of "the
wal | 806 mro@esghiesser strength due to the absence of, ofcriobditdni ng, of
the material conprising 25 the wall 806. In an alternative enbodi ment, the
line of weakness is created by a plunglity of closely spaced perforations,
where the perforations extend through™ the wall 806. In one enbodi nent, the

closel y Spacedii boLal ABS k5t koL LT hoPl%9 dbbFnaRoal N Lo

create the line o (ness. | n one di nment, scori wal | 806 can
be acconpl i sHeshehth nagrial3o crehie thyrregion of lgssersteeagthiag comparehtodhé. For exanpl e,

the sheath c f ' r re polyners,
el udi ng ol BETSeEOE FHlL Mecafilt drie 1B eRRik Sihg W ey ot B8
protrusi ons fleathd00zen besplihalosg the ifingy scoriflz 832 when suffigientifbrec scori ng coul d be

acconpl ished_af.t he sheat.h bee .t her 81 PCT/ USOQO 28116 24
ext ruded or 3%?%?&%%5?@' oghéccé(;rglésﬁgfgng}}:‘g téaaglg%l&\gyp aéﬁ?g%olam}% Vi ng or

def orm ng t hdditidne atthessredreentedtion poiat mabecfoith of 4 aoftloor mitk dtagseximal r engt h as
conpared to the .remainder of t wal | .. Because.of the |lesser strength

al ong the fi F‘g’lg °6@’F§F%H‘,g cf“ﬁge “?Hg%?’ﬁ“@dbe 5@‘%5‘9{@ ﬁ’ﬁlh&ﬁd’r?ﬁ%’ first
scoring 832 ghedkaessficient force is 5 applied to the region of the first
scoring 832 to cayse. the ] to separate. In addition, a stress
concentration p ?W“PW%W%%%‘BF@W#W”&WQmMY | edge of
thehscqro; ng fhﬁ@heﬁﬂl 81%&?061’&1_11@&5&6 9rehéiﬂls:1_iﬂj@ﬁﬁ1htt€rp Thé Sme(ﬁﬁﬂntLdI&el i.ne, or
path, of weakness.. Referring now to Figur . ere is shown an

addi tional e %iSH@mF‘We_sbdgfm%Tﬁg%gsggw FW@"%W present

subj ect mat t @tendipQospitaaRthiiesbndhe WaR 806 Rl PrSARal ehdf§38'46 £did@l | S shown

where the wall 806 includes two scorings extending,|longitudinally along
the wal | 806 &3fiaallaveior thesheatk8¢P3a be Sepgratrdintgtwo pisgess 3B Figyrea| | ow for the

sheat h 800 t@,hﬁeﬁ%&@éﬂg@%&lﬂﬁe%&ﬂ@tﬁbﬁ&e@Zah@aEé&H&ﬁ'corﬁ?Mé.hﬁ two scorings
include the first scoring 832 and a_second SCO“%? 840.. Tn 15 one
enbodi fént , gnsembodizent the firetapd gecondsooriges B3 and A40 grgositiencdesi ti oned on
opposite si d@p%oﬁ{je s%%gomea{éam%; AMcHiREY, theSHin¥s ank REcohll Sblingd gB2S econd

~scorings 832 an can be located at any position on the wall 806.
Ref erri ng noddB40 rangegrlecated at gy positionondhigwadh8® t er nat i ve enbodi ment of - a

sheat h 900 aCCOf}iQfHﬁnéRova%i%éﬁ@% feqymgﬁ'%tag%fw"e eﬂ%diﬂéﬁ?&ﬂ 900 i ncl udes

a 20 wall 906 having an Inn surftace an outer surface 916. In one -
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 receive 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 includes 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
longitudinaily 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
is of the lesser strength as compared to the first portion. In the present
embodiment, the second portion of the wall 906 is of lesser strength due to the
cut made through the wall 906. In one embodiment, creating the slit in the wall



enbodi ment, the inner surface 912 defines a channel 920 which passes
through the sheath 900 froma first sheath opening 924 to a second sheath

openi ng 92&, oﬁéﬁﬁy\m wi th hidden lines). The channel 920 opcthsgersast h 900
has a size i's appropriate to receive at |least a portion of an
| npl ant abl e devi ce, and through 25 V\:hi&%h at |east a portion of the
I npl ant abl e devi ce can pass. Sheath 900~al so includes a first edge 930 and

a second edge 932, where the .first, e 1T 0 32 are
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implantable device can pass. :

20 Sheath 1000 also 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 clongate body. Alternatively, the
distance between the first edge 1030 and the second edge 1034 is less than the

25 outer diameter of the tubular elongate body, where the tubular elongate body is
constructed of an elastic polymer which deforms to allow the tubular elongate
body to pass through the slot 1038.

Alternatively, the slot is sufficiently large to afford the passage of at least
one of the rear port, tubular elongate 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 maintain its shape when

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



20 Sheath 1000 al so includes a first edge 1030 and a second edge 1034 t hat
are spaced to define a slot 1038 in the wall 1006. In one enbodinent; the -
di stance haiomeessit he first edge. 1030 and the second edgeThidddsiss equal to
or greater than the outer dianeter of the tubul ar el ongate body.
Alternatively, the distance between tpe first edge 1030 and the second
edge 1034 is less than the 25 outer dianeter of the tubul ar el ongate body,
where the tubidagde d%temmp%yeﬁhascsﬁﬁﬁewas&fwto aara.wqh@%n@owl ymer whi ch
deforms to allow the tubul ar el ongate to pass through the slot 1038.
Al ternati vel ;qdquasltb@mma@abﬂerdmcemnayseﬁ ugh Be slpt YBE. t he passage of at
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sheath 1000 ?rﬂ'f"l‘i?l’é‘?’ﬁ"geﬁqﬁﬁlﬁggés ‘g{?‘gﬁl%a&% &Bf surface 1016.
I n one mnbodloﬁgmmndllbaldngwmaljmnstdfmsaﬁasthéuﬁpqhﬁadaev@oeef the slot 1038
to forma continuous chanpel 1020 thrqu he sheat h.100 In one
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a_ tear

| ayer 1100 is, adapted to deve dt | east .10

| ongi t udi nal ?‘K?P@flg‘hﬂﬂ’c“h&‘eﬁi’lﬁﬁ“e Weé?l’?sﬁg“%‘ﬁg‘é{‘%ﬁ ﬁiﬁfﬂ%ﬁt ed device
is passed theatugh the slot 1038 during insertion. Alternatively, the |ayer
1100 includes a slit 1110 which passes thrqugh the | ayer 1100, where the
slit 180 is ad&ﬁi’é&m??ﬁ’%l“o%eﬂwg‘?FﬁSF’&ﬂPEHIPBW#?,‘é’a‘Et@g;S%&‘?e%t rough the

sl ot and theumbllﬁaﬂsryhﬁﬂmdgaaareulsme(e&rmo qxe_@:rrepﬂmeﬁmpaasﬁmlayer is
fornmed by di pping, _ofr castlngthe sheath 1000 in _a in a softened
state (eit hefrerrmsslinkedistag f oreﬁheanqswﬂsraﬁlm)a‘eh%?theﬁﬁ@ﬂtwgss li nked state
for a ther”DﬁrG%HéJ‘GltHeré{HWaﬁlec%ﬁﬁ@ox%%c’ﬁriﬁﬁttﬁb&ﬂﬁﬂebﬁhe%ﬁﬂéldw with a

renovabl e casting core which fills the volunme of the channel
1020 and allows the layer to be formed over the slot 1038. In one embodiment,

20 the layer 1100 is formed from polyurethane, Teflon, nylon, nylon elastomers,
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

25 1200 includes an implantable device 1204, having a rear port element 1208, a
tubular elongate body 1212 and an adjustable element 1216. The implantable
device assembly 1200 also includes a sheath 1220, where in the present
embodiment the sheath 1220 includes a slot 1222 as previously described.

In one embodiment, as the sheath 1220 is removed from around the

30 implantable device 1204, the wall 1226 of the sheath is bent or deformed, shown
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



1020 and allows the |ayer to be forned over the slot 1038. In one
enbodi nent, 20 the layer 1100 is fornmed from pol yuret hane, Tefl on, nylon,

nyl on el as%r PebaxTM Pol yet hyl ene, silicone, or ot perukdopsilgl e
polymers o (@‘Wér bl ends as are known. Figure 12A shows one enbodi nent

of an inplantable device assenbly 120 7accordi ng to the present subject
matter. The inplantabl e devi ce assenbl 25 1200 includes an inplantable

devi ce 1204, having.,a rear, .port el.enment 1 . e body 1212
and an adj ust%}ﬂleénéﬁhémalfg‘i%‘.mﬁ %fﬁ%‘|Pé’%&0§8§’§Vﬁ‘§£"v&iﬂ@5e“§§@m y 1200 al so
i ncl udes a shgateRtobd 3fler ikias documehtte berimpentdnt irceinodingthetsheath 1224kat h 1220

I ncl udes a slot 1222 as, previoysly described, |In.one. odi ment, as the
sheath 1220 iﬁomeﬁw@anm%bﬂdawﬁﬁ%ﬁ'ﬂ’@?%’&%f?ﬁﬁvgﬁf%‘gﬁ“é%vi ce 1204, the wall
1226 of the Sheatﬁgﬁx% 158 Bhowy arCRIERToRRICemodieht of@Tietphintapleedevic230, to al | ow
t he conponents of The inplantable device 1204 to ,ﬁggss h.the sl ot

I t hrqu
1222. As5t he aisernbly 12Xbmrcordingde the myesept sugiegt PaHer “‘iﬂ’rﬂtﬁ? PIE devi ce

1204 to pass { B dRR8UDOL aaviad & feabPorV\Dent26581
PCTI USOOlZBllggErB@ggaﬁ]@?iﬁP%a{lﬁ%l%gg{naeraI di rectior:aéof thgorear port 1208,

which will bel2$ etubulat longatahadytlgd? apdansadiysible glement Ll nkbet o he i nport ant
In removing t%pl%ﬁ@@eﬁt%%%ggfb@ﬁﬁﬂ ARGALL@R aisfeere DOEywhbeEthan | npl ant abl e
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device is desirte gure ows an additional enbodi ment of an

i npl ant abl e dpresemeerSbadimentithesleere 123fcimotudesasleotd 28 % andandanersueafsi ect matt er.
The i npl ant abl e, devi ce |y, 1234 i [ evi ce 1204,
havi ng aﬁ)r ear k%@rﬁngy%en%%ﬁ%&ﬁ? I]nglgrtsu u %%?Sﬁ'éhéfgm t?gglgﬁ%%%ﬁjand an

adj ust abl e el eMENthidlPHA 2 slire anil apsizate wobive adedst epersgr abihy repppart 5| so

i ncl udes a sl eeve §§8§ where in the present enbodi nent the sleeve 1236

i ncl udes a sl BFD§¥ nd an inner surface 10 1240. In one enbodi ment, the

i nner surface 1240 tHepresensembodimen the iraplantgble devide?lP04 whshowntweith the shape and

pr esent  embodRIUREHE sigBe (3T RmsramdEe rb 155% sl ¥mal BTN 00> M 1T

adj ust abjse el ppmaitati@déviden 260 isanpaddeltastipattially thnoughe shedil (iotelwn)t he 15

Chown) 1 hr ouBOIRBEES syt Bk et SRV dpels AIE R S1'CELe 1036

As  previousl yredfaay dbRtbed 1R dilitalledd 1248bfkReddeedt 123tabntstheAdde236 abuts the

i dge. or ledge, formed at the point where the tubular elongate body 1212 is connected to

and sealed to the adjustable element 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 includes a



| edge, formed at the point where the tubular elongate body 1212 is
connected to and sealed to the adjustable elenent 1216. Once the

I mpl ant abmeo aigssee 1204 20 has been positioned in the bopysusddenside i S

injected into the rear port element 1208 to inflate the adjustable el ement
1216.- Once the adjustable element 123 is inflated, the sheath is renoved
(as previously described). The sleeve 1236 is then renoved from around the

i npl ant abl e gdgihGdis Wald 308, ihlibdhg AR sifadeN8 10 ESRHind P ElanfeL BBt 1208 from
the receptacl e relgl on 1244 and t%en assi ng the 25 tubul ar el ongate body
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flex very little, | as t t ubul ar 5y 1212 defornms to
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schemat isc Vi gw.@f.qt he 30 inplantabl e device assenmbly 1300 according to one
enbodi mént of the present subject nmatter. The inplantable device assenbly
1300 i s shown t dThertubuwiatelangateiboy E320zksoenahsles etdedsBd Arspinterforhas an
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peri pher al S{ﬁ%&oﬁo@eﬁ&%_%@ °@ﬁ15nﬁg%lﬁﬁh&édﬁ?@{n§m§% 1328. In one
enbodi mént , whietheehaitee 1316 ofithé matantabddevice 180 foe adjastatlp egputidingal ed to t he
adj ust abl e el enent .1304 3s evj ous| descri.bed, The tubul ar el ongate
body 1320 al wmcmaﬁw&us@@g i"m&n‘f?éuﬂg?y%ﬂl’“é‘?llaa}a*e wraduesdy 1330 whi ch
extends | gggﬂ&dﬂébﬁwﬂmob&ﬁh?mizgm&ggronﬂlwﬂ@&bﬂaﬁlgﬂnmeﬂ;m iérgm a first
opening 1 at e proximl e to_a Sego eni 1334. I n one
enbodi ment , FPéeft"’éeb &Sﬁ‘éﬁ‘ﬁlﬁg‘i]‘if & topulay clongete bedy 431 ia@g‘mfa‘rfﬁio with the
chanber 1316pdaftioh BEthe HapRRaBIRIdEVIELII00Be 102iéd ithiné HSshaddha eandi ng  or
contracting the adjustable elenent 1304 by flowable material introduced

{ 2 Y
t hr ougH3t he Aii§rRatVElyethe dgfeqtatdo markaris imBrddpd ip the continueus yalkothe ker 1333 s
| ocat ed at o‘{djmmer}qamggn{s]gm,en.d of .the tubular elongate body 1320 to all ow
for the position of the jnplantable device 1300 be located within the '
ti ssues of a patlt@ng embogdimont, the fimst intrgirypassagevgel 3B0daglndes agloged i s | nbedded

in the contiddqago, Whete (R cIbRa end@ #3405 pédithoned &8I0 bba e first opening
1332 and second opening 1334. The closed end 1340 is of sufficient strength
20 and hardness 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 is 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 implanted 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



I n one enbodinent, the first interior passageway 1330 includes a closed
end 1340, where the closed end 1340 is positioned distal to both the first
openi ng 18&;01§gﬂslsecond openi ng 1334. The cl osed end 134@ciraised.2ss1sf fi ci ent
strength 20 an ardness to:receive a distal end 1342 of a push rod 1344,
where the closed end 1340 transfers fc&&e applied at a proximal end 1346
of the push rod 1344 to the inplantabl€ device 1300. In one enbodi nent,
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construct ed ofach, a dissolvable material such as a starch, or a material that is initially 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 onto the distal end 1328 of
the tubular elongate 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.



variety of materials. In one enbodinent, the tip 1350 is nmade of a hard

pl astic, such as polyurethane or PET. Alternatively, the tip 1350 i$
constructwdopiesss bi odegradabl e, or bi oabsorbabl e, nat epcpscopenb as

pol yglycolic acid or polylactic acid, a dissolvable material such as a
starch, or a material that is initialy hard, 20 but becones soft after
exposure to noisture, such as a hydrogel material. In this enbodinent the

tip is bonded tRefeﬁﬁggﬂoﬁﬁt@?i@?@lé%ﬁ%hé\ﬁﬁa#mﬂioﬁﬂe%lﬁéaﬂﬁ&?op()d% I'n one

enbodi nent, the bonding, is acconplished with a nedi cal grade adhesive,
such as si | peipRlantzhle devicerassembly 140Q@ceqriing tpthe present sybjeshmstterhe di stal end

1328 of _ t hpt b AbIEAARRARL 0D Bowhs LBy dinitkdhbiend 1328 has been

configured 25 and shaped to receive the t material 'so as to lock the tip
1350 in pl adevicerHd2 whighdas apadiusiable gJemend afglpdarrelongatebofinc| udes a rear

port elgnmen | | ]p@ | mal end 1326 of
t he tubsﬁl ar &4%%3%3%%%%9§%§%A hgmrc}ahgggggﬁﬂe esrrl%%tge %gg)t()éi s simlar to
t he rear poptoxingl endht26nd aidistad knd HISc ln brecembmdindng thejapipberalt 0 be coupl ed

Lo the tubulgt, 39,0008 Sebbia 1380 £ heSliRhSiebiddol fhdd Nt seal betueen

the outer surtace of rear por enen e Tnner surface of
the first i ptegiously desesbalkdneye ghbodithent tthbadjestabid cemgett d40bnlglndds320. WO

01/ 26591 PCT/ U%CD’ 281 Q_Ref.erri now t q ki e 14.. there is shown an

addi ti onal &RBOH TN ahglﬂog’a{ﬁg?% é‘h?@%ﬁs%wﬁee@f‘g%g%%s‘%%%?y %00 accor di ng to
t he prisent 1416nd at leash bhedetectableamarkea! 141 phsitiondd v thedisambendi428 4800 i s shown
to include gn. i,npl ant abl | ce.. 1402 ,ch has adj ust abl.e, el enent 1404

and a tubul “éﬁq’@ﬁgﬁ%ﬁ%ﬁwd‘g‘ﬁﬁgg?mﬁ”éwﬁﬁﬂ%ﬁ }e‘ﬁgr’?&{’%e‘ﬂg 406 i ncl udes

a peri pher ain thelédntifiGout 40l of the adjustablerleneAtl 404 2Saliowdifor thdi pokitibn 61d 1428. I n

one enbodi ngnt, th ri.pheral . surface 1420 is connected ta and sealed to
t he adj usta ém@r*%‘%&ﬁﬁe"i%glzﬂ"@? belogajsdmdits Sg"é’&f? ‘g‘b‘é‘ﬁ'?a‘F B enbodi ment

t he adj ust afhk gisaleesfipatidft0 DeicbRbld defkersican Qb ibe eMbeddsa i the 4dRlari ncl udi ng an

I nner %urfacle 14]}2, dgfﬁ&g;i ng a chanber 10 1416 and at | east one detectable
mar ker!>1411°!pRgate hog¥ t the distal end 1428 of the tubul ar el ongate body

1406. Al 't er nat i PRl tibuldriRBonRE B6dyl DS ichilied £ P hRde fassagewhali @4300nt | nuous wal |
of the adjustable elenent 1404 tq allow. foy fhe position of the '

i npl ant abl eAtdedseeqnd futerpr passagravay J434- J oam gmbedimentsihe firs dericfi sual i zed

W Ehi Nt hepdsiaBSWaF1 D eiteRBUbRMNdinkS BiheabRarBedRleboag14® fémbe embedded
in the tubﬁllparag 1%:’Sel origate blgé(ij.@1 1%_ bigafebod _
a first opening 143

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 adjuétable
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 one embodiment, the distal end 1428 of the tubular elongate



The tubul ar el ongate body 1406 includes a first interior passageway 1430
and a second interior passageway 1432. |In one enbodinent, the first

i nterior Qaz’iéggyvay 1430 extends longitudinally in the tpbpisporzetheongat e
body 1406 first opening 1434 at the proximal end 1426 to a second

openi ng 1436. The 20 second opening 14 16 Is in fluid communication with the
chanber 1416 of the inplantable device for adjustably expandi ng or

contracting the adjustable _.elenent. 1404 .b ' ;i oduced

t hr ough t he fh@thgi}g‘@ﬁiaﬁ@miﬂgﬂﬁer&’ °h6F-§%}1’So%%‘f‘3k}%\c’}®§§?PE§ i fhe s’ B¢

Por L o o T R s L0611 am LAl et. Mg, 10 an outl et

portion o e tubul ar el gngate bo r i o an outle

1446. In one entiBans@Apodiment @@86‘%“%’!?@8?“@?%5@?35‘3&%@% i s of

suf ficient diiﬁ&ﬁsfr;sass eWRFRI38 Svith il thetipd 466 ptruding fonsthe disthl ¢H0 has a
a

proxi mal end 1454 and a distal end 1458 ,wgieret e di.stal end 1458 of the
push r odS 14501438sthere ig prpvidesofivgh shogldes 14/94n essﬁ%’F‘B I EROT PSR e

enbodi ment, t gﬂfx.& i 6Qsihidid0 sbdogd Bhbuler 474lh8e pashasd$43thr ough t he
outl et 1446 oif,}ﬂ?% segg‘?@aﬂﬁt eiﬁisor anssageway 1432 to provide the initial

cutting tip cfeatshin ongembodinsnt oulderl47 9 is fermeddy 2 hamgHR enbodi ment ,

the distal end_1 . naoe 14790/ 28116 31
body 1420 has‘g%mé%ﬁ?@g §e?§%&éy§\i}kf%aﬁ§4 %ﬁg@z%ﬁ&?ﬁgﬁﬁ; 1460 to allow the

di stal end 1efiBe secomtisterior passageway h32shinsss fromAguing gifirstipREsagFraypenet r at i ng
‘tissue. .In one enbodi ment .t.'ﬁ'i]stgr b Ltaittatid Shdliek he second
I nteri orlbpass‘gﬁr@%mféfg‘?n\t}mp%%a%ﬁhydk e tih‘ghéﬁ.o sprot rudi nglf romthe distal
end 5 1428, thinethe firgt dipmeeterd@hie second shouldmolA7d ds alsvfpgmediby ehaggehd i nteri or
passageway 1432 against I c C s I H85456474 on the
push rod 1450‘%"“5%%%&&??1“ ﬁ%J]leﬁgb‘gﬁér?g%%%Q%gg?%gét)%gwer 1470 is forned
by a change i¢hanghsdroni kavirgfa firserod dinaeterited sacomd rog dizetn&pca g2, where the
inner surface 1478, . qgf .the secaond interior 4 anges from
having a fir sR“sbé%%b"%Q\)\%’?s% Hﬁgﬂﬁsg?mfié’ggmg@?%%gs%gé%%bgé\%\}a@pdi amet er,
where the secgpshdlhaulaéet474 sk figst shdvdden 14T0earklisp shat tiectipek46p. The second
shoul der 1474 is also forned. b hange in. .di aneter of e h rod 1450,
where the extIé‘PWCS&?PT'gEgng%%QZBUEH‘%FBEPq’fﬂgb&@BH‘j‘rf@gy#é]%aﬁﬁﬁ%vi ng a
first rod di agmtmefehed B t5€GMRlehtEDakvileadd? 85 thatGnmay béiedvanpceedhintoghe 1450 is
i nserted into the second channel it is advanced so that the 15 second

shoul der 1474tssue®ls RaHENY | st shoul der 1470 and so that the tip 1460
The implantable device assembly 1400 further includes a rear port element

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 ~préviously 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 interior

25 passageway of the tubular elongate body 1420.

Referring now to Figure 15 there is shown a schematic cross-sectional
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 implantable 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



protrudes fromthe distal end 1428. Force applied to the push rod 1450 can
then be transferred to the inplanted device 1402 so that it nmay be ° o

advanced wu@nksse tissue of a patient. The inplantabl e gevisezassenbl y
1400 further includes a rear port element 20 1480, which is coupled to the

proxi mal end 1426 of the tubular el ongate body 1420. In one embodi nment,
the rear port elenent 1480 is simlar ‘to the rear port elenent previously

descri bed, aryéoia&om]glseslﬁ%%@gwh%}eqaels@pisz4qﬁyehf@s£@m&%m§emu' ar el ongate

body 1420 to create a fluid tight seal between the outer surface of the
rear port el@figipand dgGoaintp tissue ofthepatisnt s praviyslydissussed-st i nterior 25

passagevay Of telibidhidbioRbRRORsEnA9 9 Yool hAfer i bril pBA ekl U € 15

there is shown tic cross-section Vi ew of npl ant abl e devi ce
assenbl y 1500338.cvhereitha gear pord alsmentol$a tsnoupled to théypropimad end 18l0wfect matter.

As previousl ' P! ANt ahl | 0 includes an
I mpl ant gbl e tﬁ%&lﬁ@g{%grgg%t%%@?%g@n@ﬁgﬁg%ﬁé{eggﬁgﬁzﬁ%%L%g%\ﬁ and a tubul ar
el ongat e bodi$32 odfyid wéremenichtiont wiithuthe ifirse bpeniret 165 12 oflthe fit @eriorc| udes at | east
a first interior pa e 1510 .whi extends, | ongi.tudinally in the
tubul ar el orPgaéiage"Eagzlé?Q'S@@/nfer #"%mfel"ggle r%%?ﬁl ﬁlﬁmfgqg:"gtagf’ I’i’éd“‘%? oxi mal end
1516 to a semechdtiogptuimis405Rughivhich el cavityalfi3g idecessed. daaebl y WO 01/ 26581
PCT/ USOO 28114 .32 00.al.so i ncl S atip 1524 re .the tip 1524 has a
end suitabl ee'?q’(?fh“feﬂég}eﬁ]ﬁhc g 1?&3“5&8*’5‘3%&“?#@%@%? of the patient
as prevpous|previdusBiieseibed. TAS showl i Figud 1S, d\elBtc Ssphmn D540 Has@0 furt her

I ncl udes a rear gor el enent 1530, where the rear port elenment 1530 is
coupl ed to tTEPr & Uehg 1516 of 5 the tubul ar el ongate body 1506. The

r ﬁarf port el enpmﬁm%%ﬁ%eﬂt?ﬁdbﬁdm I_gﬂwu_ hilyt elohPate body 1306has sg[fﬂaéwlogg fat ion with
the first openin of the first interior ssageway .. In one
enbodi nent , *ﬁjﬁlngtﬁra}lﬂwrf?m@fa%ﬁﬁ t}‘iB@é“%ﬂl?Efl?ﬁg? E‘gg'é‘ cigngatabodyi ¢ septum
1540 t hr ough s0bidhiovctBe mapliritibld @dcel 1502 hesuEh 86k tidsie 6NEpatRARAHI Ment, the

el astic_septum 154Q has_a. .structure, a size and function as 10 previously
descri Béd. Ae embadimen. the gtiffiaesy of the fybular dlanaate bodyis determirsdipasseda  bul bous
confi gurati Qi thd tpd d¥endtEres A8 iRt GHRELETRR the thbart @rbog*l_ongate body 1506

has a stiffness “sufficient to allow force applied at the proximal end of

the tubul ar Adiegmgyehs seprast clamends ¢29 begddedite beitvhyla sloagate badsy iFoE 1502 t hroug
sof t ti ssue Rfmple RahdtRNYoil 1550 is placed longitudinally 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
adapted to partially envelop the tip 1524. One reason for enveloping the tip with

25 the adjustable element 1504 is to protect the tissue in the implant area from the -
tip 1524. The example in Figure 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



15 one enbodi nent, the stiffness of the tubular elongate body is determ ned
based on the type of material used in constructing the tubular elongate
body. Al t%(;'@ltlisgﬁl y, support elements can be added to thg, Sl ongat e
body. For ‘exanple, a netal coil 1550 is placed |ongitudi na y WI I n the
tubul ar elongate body to increase the tlffness of the tubul ar el ongate
body 1506. In one 20 enbodlnent t he coil 1550 allows force applied

al ong the | on nt abl e ice 15

transferred tg”?‘}?g‘ds %5304 h@s&s@?ﬁﬁ%mg%b@%otﬂgs%c g%ﬁwﬁg’ht of the
adj ust abl e el epaiig ﬂs'i%ppmemﬂrafsheaﬂedpamgmm The beanpelelsR0bf thebodi ment
t he adj ustabl e artially envel o he tip 1524

One reason fofb %ﬁ?@éb?ﬁ%@%ﬁ%‘ﬁﬁ‘%ﬂﬁ g’f Er‘?&’ja{fst é‘?ﬁ’F’é(eép%ﬁ%ﬁt 1504 is to

protect ‘the tp&ﬁuﬁofﬁﬁiﬁaﬂtﬁmwceaﬁﬂmﬁgwmﬁatma aﬂmo‘fm exanple in
Figure 15 is Just one exanple of a tui) bei ng envel o t he adjustable

el enent, 3and: “BEIH@FblEéﬁ‘fl?eg‘@Pa’Pﬁsor%e%]P e Alsoopriades S't‘?dﬁe g #d 2 | nagi ned,
such as the tip.heLdd lgﬁmﬂa?ir@lsﬁ(acé&'fddéﬂﬁ@@ﬁ'lopl/@shﬁ 04151 608] 9 GheeTENL .

Referring now to Fidure 16A, there is showm an additional enbodi mrent of 30

a i npl ant abl eemb@mmm ﬂre\disé@cabwm the fig edged68P anditheserond edgsy 63é nt
i nventi on. ;}ee\%afmj) %n%%gh ﬁb%ﬂer&%hé?opt?aoe fiéel%ﬁgﬂeb | udes a sheath

1604 having a avi ng an 1| nner 12 and an outer surface
1616. I n one enbo@heromlantatiemedioal devige sserablyd $00 futheriagludesamannel 1620

whi ch pagsges %J&F gg,wr, JEoly) %ﬁff% i 1604 from a
first sheat h %?&e%ﬁgﬁgéff%c%bggggé%n eat H%sgenl nghg%gg pposite the
first sheath dtpmn 1640 b dutles Finadjudtabieddemer8 1644 4nd Hwbulgheangatell®ds has a si ze

and a vol une rlat t t ion of an

I mpl ant abl e devi Ceher%r%@eo@h& %%}1 b%ﬁya 3‘%@ t%af"tport %%13{%9{’{1

I npl ant abl e dpassmwagmhpﬁ&xten&ﬂengxmdﬁﬁﬂﬂlmuihetubrutmlelmdgﬁehody [($21 ﬁedge 1630
and a second e 1634 that ar to define a slaot 1638 in the wall
1806- 1 n one. ® Ei gt s HreRieL EEE%0 1 Fvbind trate) PR B 820 and t he
second exfge lhmglantalsle depicd 1640 igshowh pasitionetd weithid the chatinel 1620afdieer of t he
tubul ar el ong%e b ﬁé The i npl ant abl e nedi cal devi ce assenbly 1600 furt her
i ncl udes an 'rhn]% nt abl e nedi cal device 1640. As previously described,
the inplantable UpingRantdAdddvitelasidmblyolb40Ginttiet alelideed AP ddéntand a

tubul ar el ongate body ., 1648, where the tubul ar el ongate body 1648 incl udes
at least a fite¥ PsrﬁréYlPE?ly gﬁ @gﬂb\ﬁ?%F%W@ﬂ%&%%ﬁ@W‘@ dfathey in the

tubul ar el onggloRinkiteNd 16565 e Ibular 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. In an additional embodiment, the rear port element 1654
and proximal end 1650 are formed together in a polymer molding process, such
as liquid injection molding, 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 element 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 element 1644 to be reduced. This in tum 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



a first opening at the proximl end 1650 to a second openi ng, and where the
15 i npl ant abl e device 1640 is shown positioned within the channel 1620 of
the sheaiwboifédds The i npl antabl e device assenbly 1640 fpefiigdeuzsifsc! udes a
rear port element 1654, as previously described, where the rear port

el ement 1654 is coupled to the proxiqpl end 1650 of the tubular elongate
body 1648. In one enbodi nent, the 20 rear port elenent 1654 is coupled to

the proxi maleafakhaghs.oh ohb%msbmqatt & BOSpustdtfidfltiorh 1640 B eMARI 5 2dhesi ves,

or alternatively, usmg soni ¢ wel di hg techniques as are known In the art.
In an addi t ifostaiortiandédy (bawn em@ledembmkmh@q)eﬁ’émadmssweekmnqorOX| mal end

1650 are fory n tas liquid
i njection nolrgsgﬁ%lgl%gimgt{ g%ﬁ%\l/\og% H% a¥ét¥.")' %g%érz gEe preser?t enbodi nment ,
t he adj ust alliéd4 edorgimpes to Iiiflate, the fustartiondi6@@ growis i sizg thdecdmmlarger 1620 of t he

sheat h ;604 guregtl)gﬁgg \%ﬁlﬁg&t ﬂ'ﬁ?dﬁg ﬁ'ﬂtﬁfﬁ’efa}diﬂgbeae%f%ﬁ%e el emrent 1644

is shown in I S’shown where
the walls ofth& Wellsaaf th&daistabledmmnw%gmao foréetheladjustabloeleméndtensel ves so

that there tI‘ rmre of t to each 30

ot her. Fol dﬁﬁé“ ﬁl Ehﬁolr‘)gh&ggf l%g)mﬁgcettﬁilggﬂs%tl? ows for the size
of the adj ehinsdnt mlmMEed]MghmehhtIMGmeaﬁhﬁm ¢an thetrtbe can al | ow for
the size of the .,sheath 1640 to be reduced. In an additional enbodi nent,

the fol di ng™A%%f the adjustable el ement can al so assist in deploying the
i npl ani@bl e devm&rﬂ;fg‘lxﬁmffo@iﬁtﬂ@lﬂiﬁ&@ﬁ&ﬁoﬁgﬂd&%ﬂ%ﬂ-&aﬁ&m@e sheath
1604. In ong a%g-'fi? as hﬁ fd'u %&ﬁ?ﬁégmnt 1644 is inflated a

first portidff i g'esrﬁmﬁméﬁ Of¥ jaficarding fqthe present subjact matters 4 st abl e

el ement 16%&&&%&3@1@3&%&%&#@&@&@%6&&@&5 ted@he As the adjustable

el enment 1644 co tln nflate, the firsg ort| 670 grows in size to
becone Iargé}“g!’s’ %‘f@f"c}l"dlﬁﬂ‘m Ptight aiac tlt‘tl?g“b’ d into the

adj ust abl e @hgmm! ﬂieﬁdbﬁ lurhdd® AAR0G; aQhedtiNR il dusédiiobod ﬁmebf4644 begin to -
force the adjustable el errent 1644 conpl etely through the slot 1638 (Figure

16D). bthce Pﬁ@“&dﬁ“tﬁ‘?ﬁ%‘b%d‘mémeﬁéﬁlm%‘&&sPF&%‘%%%é@EP‘IﬂrUh@ﬁﬂtehe sl ot 1638

the sheath %ﬁéﬁﬂm1§%Jdﬁ«%&b?%rstﬁ:%ﬁ§%ﬂobﬂxpatﬁe$ﬂdﬂafw HAPMglaR efid JUre 17, there
is shown one embodi ment of a nethod for adjustably restricting a body

| umen accor stitaglafer paretgiing Sisvie tyopghdbe chagpelof the sheth. | Qprethe Bede devi ce
assenbly pr @phQUsIch ablit QR ds 102 ated 2 B fflinkRioRSs 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 fluoroscopy 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 urinanus 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 elongate 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 element 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.



surgically inplanted into body tissue of a patient adjacent to a body |unen
for coaptating the body lunen. At 1700, a sheath in introduced into body
tissue of Jyodielli €nt. I n one enbodi ment, the sheath is prnygsoensivss!y
descri bed, v%ere the sheath is introduced by first placing an obturator, or
a dilator, having an end suitable for genetrating tissue through the
channel of the sheath. Once the body |unen, such as the urethra, is

located a smal | i nc'sﬁﬁrigﬁ?%%ﬁ%gﬁ%' Nite RBeatiintAth {ifnel BRYiHg at OF s used to

I ntroduce the shea y tissue to a desired locatjon 20
adj acent the uorgitudinal s sndomeee theredimsnsiouspernendignlar toghelongitediel a | ocal

anesthetic with.visual i | : y by a

physi ci an. THE S ‘F"&F‘%?’e@% nes%ﬁquéfi@@ S rglgfgatﬁﬁs %érlllg'g%?l;?@?ty to, allow
the insertion chbmicevhesdihatchannel lns b lvircitlarsgoss-seétionh Altgmatively, thelj acent and
parallel with the urethra. |In.one enbodi en Ay (I ted near
t he meat ugl ur i“ﬁi‘é?‘fegg‘ag gve %qméh%gﬁ'steﬁ}ogﬂg e}teﬁe %glgﬁgﬁ“tr’}gt ?da}FL%F%ssue

adj acent the ungbhé a thihopasis whithaefinetht ellipselet ent or mark i s provi ded on

the sheath to ensure _that .the sheafh. is appropriately.placed at the
correct depth in tw769t%mpfa§t°g§o‘§?"t°?é%‘ﬂ%‘%f‘ﬁ%?&?ﬁ&éﬁ‘%ﬁ%ﬁg‘@%odi ment ,
the el ongate haeinedbf thbehdaem| IavhabinBodilehts e ifiplahtableidevicaingludadire havi ng a
vari ety of |lengths to_acconmopdate the atdiéen 's anatom c 30 structure so as

to facilitate giusablasiement 3 ypulprelongste Fet PILFlemARt W ¥ Ent ' s ski n.
- I'n one enpodi n&plioudiPEestibidl ah iR Raemictnbdaihvendthd lRar poMsianém Birtheslevi ce

once inserted into the patient's tissue can be cut to length prior to
att achi ng t he inglades ahisast one dipension it tsilargertpan theppeatnpregiimensions ofi

previously desgrijuafh FxafipRl8findsd Wark HORE ifithe HRRRE nd Y dRRGusdionlfengi t udi nal

axis and one or nore di nensions perpendicular to the longitudinal axis. An
exanmpl e of t heFigwes §to hbeftheprepsns pubjest mattery Byoway ofiexmapleratdgastone  channel ,

where the Chan&ﬂmﬁ&?ﬁhﬁt ig'Hr éé"t%tﬁé&%%r?ﬁﬁ&hﬂi&mﬁé@ﬂ‘tﬂ@iﬂeﬂﬁ'dn_the 5

channel may have an elll | cross-section, where the dinmensions then
have a 4 or iackidethaidiaoretenof thewuter burbse phihe rens peit plemsnt andthelipngy,  an

R R e S

the sheath. | n oné enbodi me evice I nc
adj ust abl e el ettngh the chainel of the Sheatgass thehbapetemaf the rearporiaiemnentiserent , as

were 10 previously.descrd.bed. l.n t resent enbodi nent, the rear port
el ement furthe ge{%ﬁ‘&edéa%eterlogggetﬁaga € dinension that is larger than the

one or nore di mensTherimpihtable 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 element is then expanded, 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 info one or more pieces as previously
described. One manﬁer 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 tom 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.



t he sheath. Exanples of these were noted in the figures and the discussion
for Figures 5 to 12 of the present subject nmatter. By way of exanple, at

| east onewo@ipggsi on that is |arger than the one or nor eceusiursigns of the
sheath can 15 include the dianmeter of the outer surface of the rear port

el ement and the inner dianeter of t sheath. In this situation, the

I npl ant abl e devi ce woul d not pass through the channel of the sheath as the

di aneter of the Hﬁ% ' . '-amé,ter of the
sheat h. The im%ﬁ%%dﬁgaﬁeﬁb?a %\?%ngkﬂgﬁ{ﬁgﬁgggﬁ%?rﬁﬁwe at | east
partially ®escrihedsyherelthe shaath isshademfp oeateriabhaving:the dexibiligptoallewenent  di st al

ebod mant . “ydea fMeEaie by Rl blE SEBM By ol 0T

an addi t i ondle implrathbleaievice thronghrthe shib asthe fheathas rempivad fratil the bedyi cal devi ces

can be inplanted within.the body ti.ssue dj.acent . an urethra. The
adj ust aéol e sélﬁ’e#ﬁngmﬁ%ﬁ eesgf)ag%ﬁa@ aver sﬁoﬁ#pé?vé%ﬂs‘ys%es%beﬂ’swﬁ%e retain the
I mpl ant abl e thsstbetais nibdde iof £ material having aatiffuess that fequisdsahs fubuldt 1720, the

sheath is then sed .araun ear rt elenment as the heath is

emoved 11 ofCRERS BopfRieOtplantabfs dsFige Rt i Pasten Aot e B8Rl | shed by
splitting t g shediaisherhoNed fRRLthe bodiDisSud)i FHeGEar port RlciichDiddhen - descri bed. One
manner of proyiding a sheath that will spilt Is to create one or 30 nore
scores on tResY FPEeoBEyi ousl y described. The scores in the wall of the

sheat hir ovi de ARBehe fhpliRaie@sdical @BAEEhdsIbeerbifipidnedsdthdAjilseible al ong t hese
one or nore, scores to allow the sheath, to be passed art%und the rear port

el ement as cemenidHdis oniractedstatc)dsinithe,dpsirebrastion adiecy to thopyethra. 05581
PCT1 USO0/ 28 {hkfiretR id festAbted il ddsPaPdegfiebg hiciing thetgfhﬁti?&ﬁﬁﬁxhoﬁﬁé" have a slit

as previously described, where the sheath is nade of _a material having the
f1 exi bi | it yreePet Wiha neqqle of dsyringeragd iecting a Sowable matsrish fronghithee | enent by

passing thefﬂtmﬂsﬁ%@mﬁnﬁo&Eg@ﬁg&@&hﬁ@ﬁ@%eyhmimgygh the slit as

the sheath 1 s renoved fromthe 5 tissue. ernatively, the sheath can
have al3s| ot dejempinethe depined degmescafiresimeptionnEthe urethya by meanssurhasnde of a

materi al Nayiihendtd bR kit 28Ik feBfichdinkititdbiing il At  body of the
i npl ant abl e devig?:ﬂe to d‘{egfﬁorm as aiﬂt’ passescth_r”ou thegs‘%)t as " the sheath

i s renoved Presstre Misyallyassessing the amieuntrof spapation oétheestrailumenafier positi on |
subcut aneoUieion! St o ddiluablbodoibat B eyt THd Bobabiehaderkipen 1 P ant ed

so the adjusta
may be, for example, a saline solution, a flowable gel, or a slurry of particles in a

20 liquid carrier. 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, thefe is shown an additional embodiment of a
method for adjustably restricting a body lumen according to the present subject
métter. The implantable device assembly previously discussed is adapted to be

25 surgically implanted into body tissue of a patient adjacent to a body lumen for
coaptating the body lumen. At 1800, a sheath is introduced into body tissue of a
patient, for example as previously described. In one 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. In one embodiment, the sheath is

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 defining a channel 1904



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

el astic se Ou‘ﬁ] g%slt he rear port with a needle of a syringgraReoaistieecti ng a
fl owabl e L2 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 su as infusing fluid through the

urethra past the restrjctiqn an asur.i t PE LSSk vi sual |y
assessi ng t heh2Rg M ongrudipa 8¥i5 &B%E%?tﬂtlhgg&%%ﬂggﬁhﬁsnen al?g‘#{é(?l P)i'ogf | ati on of
]Egtre Zgja lrjrfnt 2b| gscg:g{i@?&ftioﬁl)wqgﬂﬁﬁn@islG?’]lﬂlas;giliﬂyextiﬁdeldngMilmﬂbmi alt_ Ty be,

: ine salution, a_flo el ...or a r particles in
a 20 liquid caeli &roneembedimept %ﬁ@@m%@bﬁ%&tﬁa%ﬁf?ﬁé’%ﬁ%‘ﬁ_@?e mat eri al
radi opaque s flaRthd fRtSIPEH BEsHRAth TOOP thatiacludés thé slonl TRy Iiban vi ewed by

x-ray. Referring now'to figure 18, there_ is shawn an additio enbodi nment
of a nethod tiens] esbediment; & ddatercklA ds %m%(%’smﬁ‘f‘éﬁn &‘fé’hﬂﬂeﬂ?({% t he

present subj eghy,. Balte1900] B chd BhBHALAGH Ahél @tinsro1 916 SR Tdaky a Hip ¢9200US| Y
di scussed is adapted to be 25 surgically inplanted into b %‘/j tligue of a

patient adj acehichtipsuitablecfor insartion interbody dispeadin gr 4 R0 ¢fdhs At 1800, a
sheath is intraduced;i ' AmalRld 19 of thOEnAmanmobs as
previously de&c? bga}ﬁtpk%o‘%%%%ogisaﬁgﬁ?{mthe sheat ho. i ncl udes_ a first
portion and aasdisslid, grandviedthronglethe channeklfod se fhat the tiptl 930 extends fiom ¢ he
sheath is,introduced i h§S sinMEiRe0i6 alkhe sheath is
30 intromjcedqen#%%teﬁgqggﬁéhﬁ%%% labg'hﬁgeﬁ{cﬁ%?g?? or obturator, which is

i nserted thr cheglindelted mtathedbdyfissatie sheath. Referring now to Figure 19,

there is shown on nbodi nent of a,she > 1900

i ncl udes a wal | 136%%?5?’&8%%%E%n%eﬁ%?%%%%&%ggﬁﬁg% 28116 37

havi ng a | ongiok thidishedth ibodly tiddue andie adchnd péiGom of thi eheathropksidicthe bodyl r st

portion 1906, ., a se d_porti 908,.,.and a, sl ' ds

| ongi t udi nal | ys&e&hgﬁ’@- PT‘.’mo'ir’]‘ﬁ"l‘B?fg’tBﬁ%%&P%%%ﬁ%’“%ﬁ%g?%%%g%?gn 1906 and

the secopsl pondastipota&Bof thesibti et 18D, ap tenstiaqrortixin dfite isipteatdblel@oBeihat

I ncludes the slot 1912 | n 5 addi.tiopal., enbodinent .. a dil 1916 is

shown positi oﬁ@&‘?‘ﬁ’%ﬁ@%ﬂ’a‘ﬁﬁ&#‘m@%@im" © ﬂr‘iglt%ﬁlgﬁ pﬁ%ﬁ.oghjﬁ%%%éh

embodi nent,  t hgagdiliRiebod{ fifub.NH did@mbadikrient, 39124kt a phaitioh of thesui t abl e for

insertion into body tissue. The tip 1920 of th&sdil%gr 191 .S i nserted

into the chanieplanisddeviee ispasifionsd; Wsségr&mfgﬁ plof pNSSEEAREROSTO]  and i s

slid, or noved, t Rk s M2REe0, A%k dBwhbas ehbdimén of 92Reattxt ends from
20 1900 positioned within body tissue 2000. - In one embodiment, the sheath is

i

inserted near the meatus urinarius and advanced through the periurethral 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 embodiment, the sheath 1900 is inserted into the

25 body tissue so that the first portion 1906 is located 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 is 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 least partially through the channel 1912 of the sheath.



10 the distal end 1924 of the sheath 1900. The sheath 1900 and dilator 1916
are then inserted into the body tissue. Referring again to Figure 18, the
sheat h i swoaarksspned with the first portion of the sheaidrwsoodsty ti ssue

and a second portion of the sheath outside the body tissue at 1810. In one
enbodi nent, the second portion of thesggheath includes at 15 | east a portion
of the slot. At 1820, at least a portion of the inplantable device is then

noved thr OUQJQlt&xﬂﬁN%Baﬂﬁ%hlat@f cdullbiedid mbvY e ihflardthl]é Hevd¥ thioRgh Of t he

sheath located in the body tissue. In one enbodinent, at |east a portion
of the |rrplﬁ'ﬁt°h@n§el\9l 2e is positioned, or passed; through the slot at the

second pos! ti On. 1n3akREARE RBYIRnE iFbHaG 18 thov ERiplsfubRAMIcoNe enbodi ment
of a sheath 20 1900 p05|t|one 3/ ti ssue 2000. I n one enbodi nent,
R

t he sheath |%020|&%@Vtce@sm§bﬁdtpwerdﬁﬂ’atdes§ale ﬂ%th#&l@aﬁlndna@h/anced t hrough the
periureihral ¢y aﬁg’dﬁa 15%;}4&%&4&6&@&@111&9&9%&80 )2,'5{18{“’ a detent
eat I'S

or mark”is provi eath to ensure t
appropri at el gsqﬂemmt@nomamwmvlmbthsmbed twmrqm mﬁdrpad;aw tissue. In

one enbodi ney t y tissue so that
the first por%’f 8%(1%@%@9{o@ﬁ:ﬂ%ﬁﬁé%Mcﬁ%?ﬁélﬁ%dc%%@eyﬁa?&eéﬁ%ﬁgﬁd the second
portion 19089mmas(atcldsed:atdm:[thmnﬂenorpahsagbwdywhlchsmstaldm thefdstant abl e  nedi cal
The. i mpl ant SR He Anaren gt RcerBibtotd i oAR oSere Y s 98w {hy ough

t he chaanel al%ﬁtphﬁiallhdn&kgh&hdﬂchhﬁﬁ&)oﬂhasmm eAltemntitively] motihg at rrpl ant abl e
device 30 i,s nove théoughjtgg c(pa.nne 912 inserting a rod having a

di stal end |1ﬁT56aP R ap 5’ SYIC?H}S RBHOT8S ST ™ t he distal end
contacts |nmravibn&h}&s&méﬂmun&m&stfpdrﬁmbﬂhéhﬁ;nmaﬂﬂéﬂ@@bet(Dnbxhte di stal end
Che' channel TePAEt ke Riks Oops 0 SH o e bolies 35 0 | O
Alht er nﬁt | Vﬁlptexﬁa .?Bsélaédomomué mexblqapus@d: thesledieao iro@e ﬂﬁﬁﬂn@nﬁmlde devi ce

t hrough_ the, channe n_alfernatjve mant order to nove
the i mpPant a’&r’@ea@w& é‘b’?ﬁ"’f‘%éthﬁ é"f”ﬁ‘%quéhep“é?g%g EREVEYs thee di stal end of
the sheath. thul@fonpate 078 oludel§ ¥k el Sudleisia@eil 22aRdi ncl udes an

ng

dinterior pa ge wa suc as a second interiqQr passageway preV|oust
descri bed, \Rﬁa? ﬁé’“ﬂ%’i?’é’?g%? bogiyas prruiously desciherd, Apdpushiig et opening i nt o

whi ch a pushmbRetabRActBe nBR8stPplyinditbice tﬂrougmmé ﬁ@b&'t embeSBthoved Of the
interior passage way which is distal to the fi
the implantéd dev1ce 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 chénnel to position the adjustable element 2030 beyond the
distal end of the sheath 1900. Flowable material can then be introduced into the
adjustable 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 ﬁnder the patient's
skin. The rear port element and the elastic septum are located by, for instance,
manual 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 element can have any number

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



openi ng. Force can then be applied to the push rod to nove the inplanted
device 10 at least partially through the channel of the sheath.

Al ternati vglompblyi Ng at least a portion of an inplantabpermewgasi ncl udes
positioning a sleeve, as previously described around at |east a portion of
the inplantable device. In one enbodiggnt, the sleeve is positioned around
the tubul ar el ongate body as previous desci bed. Force is then applied to
the sleeve to move t i hr ough t he
channel of th‘@l eatEgr%?B@rha%lve?og%¥ﬁﬁﬁttubuﬁgfsg#g%%%%%hg%%y 2025

i ncl udes a. sWtAlmndmel,y,ﬂlactéarpertalemml cah beet awuangicrassseqtional ubul ar

el ongate body_as previously des e a t abl e device

i ncl udes appl s)h Pieg é%?rc%ois#%t s?‘ﬁ%esgﬁngolr aléﬁﬂh%éhthgourlr%\g&ﬁ?he i npl ant ed
devi ce at | eagtysiRintin Richting the fuagisbrt dslane:hamdéinonﬂlyr.ﬂmcusaasdpmm 00 pOSI tion

t he adjustabl el enent. be ond t he .di sta f.t.h eat on

embodi mert , rezfpere Flsmelt cap BRReSINoNS4 8 %ﬁ ?Clﬁ’gatu‘%g‘é"ﬁ?a%rgma"e@. ce 2020 is
noved throughbﬁlb&xs Ra Rk, th@tﬁﬁ&edrlpeﬁelehﬁmﬁdmusmhmgwwuczoso beyond
the distal end of the sheath 1900, Iomable n? & ﬁgf@gﬁ t hen

i ntroduced i ntegtuheThigegniigpralen assists fcphysigiandu fipdin G n as
previously di aﬁaaﬁsims?s‘étQa&éﬁmuwnﬁd&bfmekmpmmﬁmelmheamto t he
adjustability, of the adhystable el enent

Jpost oper at i %‘Y Thléag
adj ust abi | i t yprselement can eBB%HE@@ﬂﬁﬂ@”“‘“”‘“B°§é$?%mﬂe Sfrget $cBr enot e
from thgeadj U%y@%@ekglmt Qi) oPBRIsi-2 BB tHeAARbIB GleRRbl. €Nt ' s skin. The
rear port ele and the e?astlc septum are | ocated by, for instance,
manual pal pation of the skin region and the needle of the syringe is
inserted 30 through the skin and septumso as to add or renove materi al
fromthe adjustable elenent, thus increasing or decreasing the restriction
of the body lunen. In an additional enbodi nent, the rear port elenent can
have any nunber of shapes that is nore easily identifiable in the tissue
during pal pation by a WD 01/ 26581 PCT/ US00/ 28116 39 physi ci an. For
exanple, the rear port elenent can have a oval cross-sectional shape.
Alternatively, the rear port elenment can have a square cross-sectional
shape. Qther cross-sectional shapes can be imagi ned which would assist a
physician in locating the rear port elenent. Additionally, the elastic
septumof 5 the rear port element can be positioned at a level that is
hi gher (e.g., doned or bul bous), or lower, than that rear port el enent
wal | surrounding the elastic septum This configuration assists the
physician in finding the elastic septum

_)




quickly as it is set apart fromthe remainder of the rear port elenment. The
rear port elenment can then be utilized for preform ng post-operativé )
adj ust nenwo @izést, 10 days, weeks, nonths, years) of thepcainrseogdiig he
adj ust abl e el enent. WD 01/ 26581 PCT/US00/28116 40 W Caim 1. An

i npl ant abl e devi ce assenbly for contrgyl abl e coaption of a body |unen,
conprising: an inplantable device including an adjustable elenent and a
tubul ar 5 el wea@hfn00dy coupled to the adjustable el enment, where the

adj ustabl e el ement is adjustably expanded or contracted by applied

f1 owabl e matbri ahn implansehle deyicerapsemblyhfor eantrollghle eeapdemefpdhcdybody: and a

sheat h througﬁ, Whiofhridihe! €ast a portion of the inplantable device can
pass. 10 2. T g’i mﬁﬁgnt bl e device assenbly of claim1, including a sleeve,

where the sl eeaa implantalilediesicoiicluding an adjustable plementond adehalaphi ch i s

posi ti one h | E@"%ﬂ’% devi ; a portion
of the irrgl ﬁt%ﬁgﬂoggv?u@é% the geggevmgﬁggr}]@%ggs ) ?ag%%&?%z}ssheath. 15 -
3. The i npl aadjustably ekpanded onemgadied byodpplibdiflowsble mhterial intialugédeeve i ncl udes an
outer surfac r h r I e defines an arc which includes a
first di nentsﬁ€°8$ﬁﬁ§?g%%r§?ﬁ%§eP?idé"é‘?geve to nmove longitudinally within the
sheat h, and t he sheatk threughfviteh 4t heabtiachestion of decinglaitabledevicacahi ch defines a
volune that 20 permts the tubular el ongate body and the adjustable el ement

to fit in tH&®%0lume defined by inner surface of the sleeve. 4. The
I npl ant albbe device assenbly of claim2, where the inner surface of the

sl eeve defings arc. W th .an inner .di ter .which rmts at, least a
portion of %5 ?‘ﬂ‘g 113?'@8%@161‘18“5%“5%13{ f’%ﬁ%ﬁ&i%‘ﬁ’gﬂ& Eﬁsgeeﬁgﬂ' P8 surface of
the tubul ar stdevdtiiialudies D@alyhaving ahlitner Biptaee vhithds pieitioned afjsendthy of clainms 3
and 4, where the s|eeve includes a slot. which.extends |angitudinally along
the wal | of l’i"ﬂgﬂ?ﬁﬁé’%‘."e’ agg where pfleagt PqBP%‘HPQtﬁ\S "HB%P@&GQE‘Q‘@?M of claim a4,
where the sligeyiceve 8&d pide thréugh the sheath.
15
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
20 permits the tubular elongate body and the adjustable element to fit in the volume

defined by inner surface of the sieeve.

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
25 the sleeve to be positioned around the peripheral surface of the tubular elongate
- body. | '

5.  The implantable device assembly of claims 3 and 4, where the sleeve
includes a slot which extends longitudinally along the wall of the sleeve.

30
6.  The implantable device assembly of claim 4, where the sleeve includes a
proximal and a distal end; where the distal end abuts a portion of the adjustable

element and where the sleeve has a stiffness sufficient to allow force applied at

ORA ) O



proximal and a distal end, where the distal end abuts a portion of the
adj ustabl e el enent and where the sleeve has a stiffness sufficient to
allow forc (?auggk%sgd at UP 11111111 M S WO 01/26581 PCT/ UpSpissohifis 41 the
proxi mal e sl eeve to nove the inplantable device at |east partially
t hrough the sheath. 7. The inpl antabl e4c1evi ce assenbly of claim6, wherein
the tubul ar el ongate 5 body includes a’proximal end, a first interior

passageway that ext.ends . l.angitudj nally. i JRLY: body, where
the first int gﬁpé?x%‘ég“é"&&é%l‘“?’%@l 'ﬁ%%‘h%ﬂ?}?‘fé*??ﬁ%gée“ﬁ%rnaé?*ga*ﬂ%‘ ety o ng a
rear port el enpbhghoBelsieath. to the proximal end of the tubular elongate
body, the rear port elenment including a cavity in fluid comunication with
the first opening of the first interior 10 passageway. 8. The inplantable
devi ce assenblyy offhe hadlmRtdble dadeséchmbly ONEins6)Wietsn the tibtiutar clngatee f ur t her
defines receptacle region which ha% a,s?rgdpe and a sjize to.receive at |east
a portion of bpéy melidespproxigabendnt firshiierior PASSageAY (hal Kgndse i o i s
positioned 1%, Sy fnife BEQ% ISgaRddy,Wehe ik Frst oitericpaisagevadyeeve. 9.
The i npl ant abl e "devi ce assenbly of "clains.1 and 8, whe{?g1 tgg sheat h
i ncl udes a walihcludgpa fisst ppening. st inclyding gdeagpopt Siementupis tQeecond porti on,
where the Se%?&&’m@l% loPihe nfbuldr eﬁ:nbﬁéﬁ@dg, fHelreRPoht ofRiEREmERIding ot he first

S

portion and the second 20 portion exten | ongitudinally along the wall to
al | ow for the caetyl indiuid ¢pmmuynication with thefirsopening of the figst iftRgon np| ant abl e
devi ce aSSﬁfbl%ssg%ev%%ai m 9, where the second portion of the wall includes
scorings extendrn ngitudinally along the wall. 25 11. The inplantable
devi ce assenbly. of claim 10, where the wall of the sheath includes two
scorings extendi ng.| ongi L pal: ggﬁgg I | sheat h
to be separat géd i%tp%"fl@%&t%?%egééé.eyﬁ .oﬁ‘ﬂén}lw haelﬁeﬁg "nclg evi ceeétggesenbl y of
claims 1 and 8leevdfurthertdefinsivexplacle regionwhich hasmshapaand asizd torecelvedtigh t he

val L, where thess, f;ﬁqi&i‘%l et S LetieHe N e the L RPHcIE PR bositiodels! ! 1]

112121 1L
15 between the proximal and the distal end of the sleeve.

9.  The implantable device assembly of claims 1 and 8, where the sheath
includes a wall, and a first portion and at least one of a second portion, where the
second portion is of a lesser strength compared to the first portion and the second

20 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.

25 _ :
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.

30 12. The implantable device assembly of claims 1 and 8, where the sheath
includes a wall and a slit through the wall, where the slit extends longitudinally
along the wall. '

L



WO 01/ 26581 PCT/ US00128116 42 13. The inplantabl e device assenbly of

clains 1 and 2,.where the tubular elongate body includes a proxinmal  end,

wher e t hewouwntdsar el ongate body has a stiffness suffi cipentusoenzstigd ow force

applied at the proximal end of the tubular elongate body to nove the

i mpl ant abl e device at |east partiallysdhrough the 5 sheath. 14. The

I npl ant abl e devi ce assenbly of claim 13, where the tubular elongate body

further includesrh implahtaB¥ dSAEH d38rhN 6F dibiehisN 3l ¥, Whére wdhubdia t ubul ar

el ongate body to inpart the stiffness to the tubul ar el ongate body. 10 15.

The i npl ant %@aﬁwﬂh@cwwvw end, where the tupplarslongatsbodyhafidar el ongat e

body i ncl udeg i : ol ' : Jtudinally in
Shifffeds sﬁﬁarmeggggng\ﬁ ForbP AR ICNe prdRimaf St e tuBIGE

the tubular elongate [ e first interior passageway includes
a first opehinggte bodetormeveithe implentable dexiosatlsont partially tiepughdheorsed end di st al
to the figstylh opening, where the first interior passageway is of
sufficient dianéter to receive a push rod which contacts the closed end to
allow force applied to the push rod to nove the inplanted device at |east
partially throu L ; ' t i ly of claim
1% whor et nd ‘e iR aevioc b of B, Rhug AR ARERL

| ongi t udi nalboyy &irthegintlodesveadoi] exteiding loagitdihadiy ttrbtgh tHe balar assenbl y of claim

16, including a| r. .whe t I raverses the slot in the wall. 25
18. The irrplegwgﬁl%é‘%até)\}wg%ﬁg‘segléﬁ?ﬁsf/?%tsgtc‘\tbgjlgrrr?q%g,a?cv&?gy‘e the | ayer includes a-
slit. 1910 The i npl antabl e device assenbly of clains 1 and 16, where the

adj ust abl e | egent _i.nclydes.a contin S I re, the continuous wal l

's fol ded tdall @an@ﬁsﬁwemeaﬁ#yeé’féﬁ*%wﬁﬁw%wﬁ? RpRat e 8 fent h. 20, The
I npl ant abl e bdéy inekidessfizbinieriof passagewsy thattaxtbndHlongifdimaiipid the t ubul ar _
el ongate body includes a,first injieLior passage havj a fLrst opening at a
PITITIL 121 FHopIaT GAREas hady and Whete the St iateipy perapgm 28116 43 |

proxi mal  endpeding, i firstitdesior fabaBOAlychabidg ¥ cloaetleridtiidtaldo 1@ fstr €ar port

el ement . s . . . 3
15 opening, where the first 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.

16. The implantable device assembly of claim 1, where the sheath includes a
20 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.

25 18. The implantable device assembly of claim 16, where the layer includes a
slit.

19. The implantable device assembly of claims 1 and 16, where the adjustable
element includes a continuous wall, where the continnous wall is folded to allow
30 the adjustable element to fit in the sheath.

20. The implantable device assembly of claims 1 and 16, wherein the tubular

elongate body includes a first interior passage having a first opening at a
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coupled to the proximal end of the tubular el ongate body, the rear port
element including a cavity in fluid comrunication with the first opening
of the firsg %ﬂgﬁri or passageway. 5 21. The inpl ant abl e devigsdogsasenbl y of
clainms 7 andog , Including a flowable material source adapted to be

rel easably connected to the rear port eifnent, where the adjustable

el ement expands -or contracts due to a volune of flowable naterial

i ntroduced intg t RhY .0 I 2t ;ir?&tt owabl e 10
mat eri al sour gﬁo%ﬁgﬁ@ﬁ%@éﬁnﬁ:&a&?ﬁggﬁgﬁg daﬁa%?ltlﬁ@tﬁgglayér stréiiéci?&}tthe body

| unen. 22. Theoupl tanbeghrbximibendoef theswibnlat glongatehadynthe Feanport elgmenher e t he
rear port elenmeni is releagahly coupl roxi. f the tubul ar
el ongat e body.lg&ﬁn%‘.’avﬁﬁglﬁwglcérﬁ'f' a cgﬁ%%ﬁ%@ﬂ?g%@%@é{ﬁgﬁéﬁm 7 and 20,
wher e the realintpidripassagesvaynt has an el astic septumto receive a needle

t hr ough mhiéh fl owabl e material can pass to expand or contract the

adj ust abl e tl enent. 24. The inplantabl e device assenbly of clainms 7 and 20,
where the tubghar The@nmhiRale e iksyenble bicitinse HdQONgchdingra fluwaples sageway

~which extends |opgitudinall 2l ong af. | east rtion of . the tubular

el ongat e body W%ﬁ???%rqe;ﬂq@?te‘}lpg’ede%ﬁﬁgyc?%%ﬁ?m &g W@“?é%eﬁ& i nterior
passageway i s vHersHé hdjhitsl clehamtRikfindt Or cnB@sts Wi @ aliohling OCAMUbLN cont act's
the closed end to_allow force applied to the push rod to t he

- - . V
i npl ant ed dev material intiaguged into theegaripy pHhe trghParhel e from ths %glcThe
i mpl ant abl gy deyiiGe S th aylesk patidily i adj¥idlycrebths: thebodyabmehongat e body
further includes a coil extending longitudinally through the tubul ar
el ongate body, where the coil forns at least a portion of the first
interior pass39evaY impifhtafle ddfcd SSRmKL) BPHISInAS nE 20A58&E Mol Port
control | abl e coaption of a body lunmen] conprising: VIII I1i
L~L11ELEL 1] | elamentis geleasahiyepuplydtg tise proamal awioof sige tubulavelongatd hedy ant abl e
devi ce including an adjustable el enent and a tubular el ongate body coupl ed

to the adjustable elenent, where the adjustable elenent is
15 23. The implantable device assembly of claims 7 and 20, where the rear port

element has an elastic septum to receive a needle through which flowable

material can pass to expand or contract the adjustable element.

24. The implantable device assembly of claims 7 and 20, where the tubular

20 elongate body includes a second interior passageway which extends
longitudinally along at least a portion of the fubular 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
25. The implantable device assembly of claim 20, 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.

30
26. Animplantable device assembly for controllable coaption of a body
lumen, comprising: .

-
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adj ust abl y expanded or contracted by applied flowable material introduced
t hrough -t he tubul ar elongate body; and 5 a tip suitable to penetrate ' tissue

posi ti onegrguintse | Npl antabl e device. 27. The i npl ant acanskgongits assenbl y
of claim 26, where the adjustable elenent expands under pressure froma

volume of flowable material to. at legst partially envelop the tip. 10 28.
The i npl antabl e device assenbly of clalnms 26 and 27, where the distal end

of the tubul ar %gq#{ag{aggdebﬁeglb ding 3n adji mggjeﬂmé@% tﬁ@}‘ d:ce assenbly of

clainse 26 and 2 ere the tu ar 15e udes at | east a
first int erldmn@wsb@dge@m&dmwadm@bhébmmb qjhﬂvhlllﬂta,bhfrlemdmh& ubul ar

el ongate bo ; Bﬁl P fficient

di anet er tod:ir'a (:SieﬁlB gu e%&%@f}é@h@&ﬁéﬁ@ con tsrgé';‘tmc osed end to
al l ow force thmpghﬁxdtuhnlartebngatshodwdnd 0 nove the | rrpl ant ed device at |east
partlallysthrou t}lthe‘?be? e%f’ 01s‘°§9epOSf one aﬁillg e G assenbl y of

clainms 26%and 2 ong desa proxi nal end
and a first |nter|or passagemay whi ch extends Iongltudlnally in the

tubul ar elo bod a first e | end, and

i ncl uding a earen’ﬁ ﬁcheC%?ﬁ%’I‘bg‘z f‘i&“ﬁt@é ﬁ‘S’i?l %f 25 the tubul ar
el ongat e bockemenb a;;faaﬁmﬁefﬁreshlermm a Volahe af n@xaﬂsmweﬁm 1o &t lestii d

comuni cation W th t%l .él rst. opening of the first interior passageway. 31.

The i npl ant SBFEIYEOYLY BE8Byhl y of claim 30, including a flowable naterial
source agdapted to be rel easabl y connect ed to the rear port elenent, 30

where the adjustabl e eIe con rac et vol ume of

f1 owabl e er |13‘F’“PPFPW6 q’i’h%{‘g ‘ﬁ? H@‘efeetgi’ %ﬁ@f‘fm’el enent from
t he fl owabl Q)fﬂmhﬂﬂwod§%j-ﬁﬁ%é@_ at | east part ially and adjustably restrict
the body lumen. 111111i12111112111'11111L& *hi' WO 01/2658] PCTI USOQO 28116 45

32. The inplantabl e device assenbly of claim 30, where -the rear port

el ement is Joel (‘I@é mnﬁaeaéﬁstss&ntﬂmeomafﬁwahn@@ﬂv&h%retth@mwtayl ar el ongate
body. 33. The inp abl e device assenbly o | ai m_30, where the rear port

el ement 1§ w&ylgatﬁbeqha@ptuée%aétﬁamftrﬁltwuwaﬁwm@tmmgh whi ch fl owabl e

mat eri al  canopgitdinally in the tubular elongate body, where the first interior passageway is

of sufficient diameter to receive and guide a push rod whlch contacts a closed
end to allow force applied to the push rod to move the intplanted device at least
partially through the tissue. '

20 _ : :
30. The implantable device assembly of claims 26 and'27,_'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 t_o the proximal end of

25 the tubular elongate body, the rearlport element including a cavity in fluid

communication with the first opening of the first interior passageway.

31. The implantable device assembly of claim 30, incltzding a flowable
material source adapted to be releasably connected to the rear port element,

30 where the adjustable element expands or contracts due to a '\tolume of flowable
material introduced mto the cavity of the rear port element from the flowable

material source to at least partially and adjustably restrict the body lumen.
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pass to expand or contract the adjustable elenment. 34. The inplantable

devi ce assenbly of claim 26, including a push rod having a first end which
forms the Gvb‘hz ij where the tubul ar el ongate body i ncl udgsrmasoo$risecond
interior passagéway having an inlet end of a diameter sufficient to receive
the first end and at |east a portion o% the push rod and an outlet end to
permt the tip to extend beyond the ou ?et end and the distal end of the

tubular elo at ba 35.. A j‘%@{ﬂ 1Ng a body
| umen, conpri Sl‘h Pﬁl@éﬁﬁc&eﬂlﬁea ﬁgg’ fth%?gg trlsgesaﬁ Flﬁglrg*rl?i ng an

i npl ant abl e dgydi€satdy cd)@@alto}ﬂarproyamhyendrufdwghbmlheelmm‘mdy where the

I npl ant abl e devi ce includes an adjustable elenent, a tubul ar el ongate body
and a rear port elenent, where the rear port elenent has at |east one

di mension 2033, hatha1ﬁ1p1aafamerdetriaaassanmymfcmneommmems pott elémentsheat h; and
passi ng the sheath around the rear t ele t. sh ah S rermved
fromthe bédths|a§§l§ét1°§3“mﬁ?ée‘i?&eﬁdge‘i] riﬁ?’nl? ﬁ?‘ﬁ%ﬁ% t%gglrc%r éating one or
nore scores Ofhsf fi%xp %ﬁ&%ﬁ&&tth%&;ﬁ@tamas&hr&ﬁtthe sheat h around the rear
port el enment ' ncl udes tearing the sheath along the one or nore scores to

all ow the sheath to pass around the rear port elenent. 37. The method of

claim 35, wheie tHg; E&lé&ﬂce%&n &thklxﬁbbqnclaaihgagﬁshraahmﬁgi t udi nal Iy
al ong the sheath and passing the sheath around t he re ao&l@dqsel enent

i ncl udes passaﬁgt@ﬂﬂevlepbfﬂgﬁlﬁﬂle@@d@dd’f’ arytheituhilar slongite #rough the

slit to al anitdr suicRAER! -
111111111%?1%#% Pgﬁ?lﬁhfg%e??f%ﬁg%%evé\gﬁOﬂfﬁ%SSl PléT/cUSOO/ 28116 46 38.

A nethod, conesivs thg firstand el it leags anorticseafithapyshred andaporBA B¢ 1 sheath into
b0y i psve. Pl Bt SHERLRJAMIRS: ishRineUihlbn 1 BBABLIANG) | Ut Dal |y

al ong the wal posi th onin wth the first portion of the sheath
I n body ti ssusongatechiaya second portion of the sheath outside the body

ti ssue, where the second portion of the sheath includes at |east a portion
of the slot;. and noving at least a portion of an inplantable device

t hrough the s3Dt A mettival for adjustably restricting a body lumen, comprising:

introducing a sheath into body tissue;
inserting an implantable device at least partially through the sheath, where
the implantable device includes an adjustable clement, a tubular elongate body
and a rear port element, where the rear port element has at least one dimension
20 that is larger than one or more dimensions of the sheath; and
passing the sheath around the rear port element as the sheath is removed

from the body tissue.

36. The method of claim 35, including creating one or more scores on the
25 sheath, where passing the sheath around the rear port element includes tearing
the sheath along the one or more scores to allow the sheath to pass around the

rear port element.

37. The method of claim 35, where the sheath includes a slit which extends

30 longitudinally along the sheath and passing the sheath around the rear port
element includes passing the elongate body of the implantable device through
the slit to allow the sheath to pass around the rear port element.

L



second portion of the sheath into a channel of the sheath in the first
portion of the sheath. 10 39. The nethod of claim38, where introducing at
| east thewibimaéssporti on of the sheath includes positiompcrgiseo/miisat or in
the sheath, where the dilator has a tip suitable to penetrate body tissue.
15 40. The nethod of claim 39, where 4gving the inplantable device includes
inserting a rod having a distal end into the sheath until the distal end of
the rod corggactSsmethed, dimpasihgbl e devi ce; and appl ying force to the rod to
nove the inplanted device at | east pag} %%% hg? hth channel of the
sheath. 20 41. THeepEgdesstal %P?FPS“ dnto hedyd! %des a distal

end and a pheah Rlndey Wilotaich s IdagintdiRdilyldng rﬂsLsz omthe distal end to

a position between the proxinml end and the di stal end, and. where novi ng

at |east a port|P9$1tl°fé¥g'éilﬁShﬁ?ﬁ!%%lf@‘@em%@ﬁhﬁéhmbﬁéxmsﬁg t he
i npl ant abge aﬂﬁ‘é's@c%n& m5ﬂﬁft?1gﬁle%§1ﬁts§de&hemtﬁguet Bfers B2Ak&Ng42. The nethod

of claim3 8, where the inplantable device incl udes a rear port element, a
tubul ar el orpgeion ofgwsheatininchidescat feasttansréoncafdhasint andher e t he tubul ar

el ongat e body i %?leﬁst% tof? Imgntmgdg&&% %ﬁﬁ{@siomtﬁé‘t abl e device
30 incl udes app: yi n% orce'thro e support rre r to nove the inplanted
device at | ee&mdpempnaﬁhyShdaﬂna@m th@le(bhéﬂm&eaﬂifmm?éirsmmdandwpom tion the
adj ust abl e %ﬁ:}snt beyond the distal end of the sheath.. | 111"

FErrrrs et | "I WD 01126581 PCT/US00/ 28116 47 43. The method of
cl ai m 3810 where noving at |east a portion of an inplantable device

I ncl udes insgrt : W]? e of .t he
i mpl ant abl eggev:rggm?%egﬁg%ﬁ%dﬁ’rs g‘g%éndl&%gl GnFasPﬁ}%%ig V\ﬁﬁm(’f ‘contacts a

cl osed end sheati intludes pbkitioriihgsﬂilmmanlthtgsheamdv}&rappﬂr}étmgw&ampe to the push
rod to nove }. ce at | east partially through the channel of
t he sheat h. %E]f%l&fﬂnge’ﬁ&?ﬁ%agg ?al m 38, where noving at |east a portion of
-an inplantable device includes positioning a sleeve around at |east a -
portion pf 488 JhP3R585t Saim 39, where moving the implantable device inchudes

inserting a rod having a distal end into the sheath until the distal end of the rod

contacts the implantable device; and , _
applying force to the rod to move the implanted device at least partlally

‘through the channel of the sheath.

20 _ _
41. The method of claim 38, where the sheath includes a distal end and a
proximal end, and where the slot extends from the distal end to a position
between the proximal end and the distal end, and where moving at least a portion
of an implantable device includes pushing the implantable device towards the

25 distal end of the sheath.

42. The method of claim 38, where the implantable device includes a rear port
element, a tubular elongate body, and an adjustable element, where the tubular
elongate body includes a support member and pushing the implantable device

30 includes applying force through the support member to move the implanted
device at least partially through the channel of the sheath to position the
adjustable element beyond the distal end of the sheath. |

R
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10 device, and applying force to the sleeve to nove the inplanted device at
| east partially through the channel of the sheath. 45. The nethod of claim

38, where ﬁ&)eo Q& th includes a distal end and the i npl apitfpkerde ce
i ncl udes a djus abl e el enent, and where noving the 15 inpl antabl e devi ce

through the channel includes positioniqg the adjustable elenent beyond the
di stal end of the sheath. 46. The nethod of claim 45, including introducing

{1 owabl e mat e} al o it o, he: 20 HSLA S SRR st £pdrG0 bt il kil | Uren. 20

11111111111114 11 aPsthe
device includes inserting a push rod into an interior passageway of the

implantable device through a first opening until the push rod contacts a closed
end distal to the first opening; and
5 applying force to the push rod to move the implanted device at least

partially through the channel of the sheath.

44. The method of claim 38, where moving at least a portion of an implantable
device includes positioning a sleeve around at least a portion of the implantable
10 device, and applying force to the sleeve to move the implanted device at least

partially through the channel of the sheath.

45. The method of claim 38, where the sheath includes a distal end and the
implantable device includes an adjustable element, and where moving the

15 implantable device through the channel includes positioning the adjustable
element beyond the distal end of the sheath.

46. The method of claim 45, including introducing flowable material into the

adjustable element to restrict a2 body lumen.
20

L
L



