CATHETER AND METHOD OF I NSERTION Field of the Invention [0001] The field
relates to a catheter for insertion into a patient using .an endoscopic

per cut aneous insertion nethod or mninmally invasive procedures. Background
[ 0002] The Applicant clainms the benefit of and priority to U S. Pat. Appl.
Ser. No. 61/031, 442, filed February 26, 2008, and U. S. Pat. Appl. Ser. No.
61/ 113,697, filed Novenber 12, 2008, and U. S. Pat. Appl. Ser. No.

12/ 393,717, filed February 26, 2009 the Applicant incorporates by reference
herein the entire specification of both of applications, and is

I ncor porated herein by reCAT®HERER ANDIMETHOD OFINSEREIOMNat h Application").
The state of the art does not disclose a catheter for use in a

per cut aneous, Figldefith¢ Inyentionasi ve procedure that utilizes a detachable
dilator. Also, the existing devices are not capable of being used

effectively f@iooPf OCedyf8Beldfela@lid £ehtiiter Gt Siiskrtion nePrihaent ugAGan i C
deconpression, jejunal feeding, cystostony,. nephté}gqstgr%, wel ght | oss and

col 0st omFndesGeRIGRGCIAOeRYS [opFrionRethtr g migimatly vase tonpri se a bal |l oon
catheter for use in a wide variety of procedures including, wthout
limtation, oBacleroundr e of the foll ow ng procedures: gastric feeding,
gastric deconpression, jekmal feeding, cystostony, bladder deconpression,

col onoscopy, Ry oSt OWT%B@%CWEQB?S t%lm_eﬁﬂo@aﬂr?&ﬁioﬁml§Pat_aA§ﬂlfm.e bal | oon
|

device may be used for a the toll ow I’l%l cations for _use: gastric
f eedi ng, Npm6i/P3l44@cklohfrbmsy 2 2008yand 358 dlay Arph Serdle- 64d tHeRTr Bled on,

nephr ost QteAbd 1591008 LAMY:S. P&t ARRISENCIRIB! AT, feliRUREG Jealdoogr device may
be used for one or nore of these and for wei ght | oss. Ighé_et,anot er

exanpl e, AppeaEt Beorpeietpikyi rl§reacqhietAaine eRfiretPeRBFation Ao CRHO8% O one or
nore of tif@rdopiddieteiiby BR%héd i ith RN Ehe D8] AplicAREONIREGSE 6the i) UNA
feedi ng and wei ght | oss. . . . -

does not disclose a catheter for use in a percutaneous, minimally invasive procedure that utilizes

a detachable dilator. Also, the existing devices are not capable of being used effectively for

procedures as varied as gastric feeding, gastric decompression, jejunal feeding, cystostomy,

nephrostomy, weight loss and colostomy.

Summary

[0003] The examples of the invention comprise a balloon catheter for use in a
wide variety of procedures including, without limitation, one or more of the following
procedures: gastric feeding, gastric decompression, jejunal feeding, cystostomy, bladder
decompression, colonoscopy, nephrostomy and weight loss. In one example, a single balloon
device may be used for all of the following indications for use: gastric feeding, gastric
decompression, cystostomy, bladder decompression, nephrostomy and colostomy. In another
example, a double balloon device may be used for one or more of these and for weight loss. In
yet another example, a device including a plﬁrality of balloons may be used for one or more of

the following: gastric feeding, gastric decompression, jejunal feeding and weight loss.

[G004] For example, a catheter includes a balloon inflatable using a fluid, such as
water or saline, which is capable of acting to retain the catheter in a cavity or lumen, such as the

stomach, bladder or colon, for example. When inflated, the balloon is pﬁlled against the wall of
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[ 0004] For exanple, a catheter includes a balloon inflatable using a fluid,
such as water or saline, which is capable of acting to retain the catheter
in a cavity or lunmen, such as the stomach, bl adder or colon, for exanple.
Wien inflated, the balloon is pulled against the wall of t he | umen and
seal s the lunmen. The catheter may be inserted under observation using
mnimally invasive techni ques, such as an endoscope. The procedure is

nodi fied fromthe process disclosed in the Nath Application. Instead, a
detachabl e dilator is arranged on the end of the catheter such that an

| ntroducghe R4 kR seald 1 funieh, M%k%%béﬂeﬁé&ﬁd&r%seﬂﬁﬁ&%%' @iniheflyat or . The
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cat heter ' j gﬁﬁ"ﬁ char or other device as is known in
the art. bﬁj%gelh%ﬂgfe%? t e%ﬂewi%&fgﬁoéﬁ%gsme of the end inserted into the
patient is inserted into an annul ar shaft that extends through the catheter
and at | east BO9rti onlhsrdeyreanginrepedie providesadyanfages vpnany knoymmetagd ang

cat het er fdrRertiiRY cddhaiiifel P B3 dathewer, wmsnﬁsssemﬁdtypermwbbqnewc@keg oal ong the
gui dew re and into the patient, with or wth Iubrlcatlon 2%‘8}&@6
cat het er "B dDEPIsT %e%be%waamﬂﬂmragﬁ t*mmﬁt*egasa S need| e,
whi ch nayhs@fioRBdR: @AfheRi gidatly &im bﬁéaqeﬂg&ieldbthemmeuﬁmah guildGlreas a netal . In
one exanpl e ﬁ% tal.is stalnF s steel The rpducer eerdgle is used
only dur PR iig UidR oiteis jnssrisd e lgpafien where ﬂewm-‘r%e%

posi t i ongekhat drivitisr dRe R kBGWm in the art. The end of the guide wire opposite of the end
inserted into the patient is inserted into an annular shaft that extends through the catheter and at

least a portion of the dilator. The annular shaft, dilator and catheter tube may be pre-assembled.
The assembly may be guided along the guidewire and into the patient, with or without

lubrication of the catheter.

[0006] For example, the annular shaft may be an introducer needle, which may be
made of any stiff, biocompatible material, such as a metal. In one example, the metal is stainless
steel. The introducer needle is used only during insertion and is removed after the catheter is

properly positioned within the patient.



[ 0007] The dilator follows the guidewire into the patient, w dening the
entrance by its transition fromabout the sane dianeter as the guide wre
or the annul ar shaft to a dianmeter about the sane dianmeter or |arger than
the outer dianeter of the catheter. For exanple, the shape of the nose of
the dilator may be a cone, truncated cone or paraboloid. A substantially
conical outer surface of a dilator nose may be used, for exanple.
Alternatively, the outer surface of the dilator nose may have a
substantially parabolic shape. One advantage of the use of a detachable
dilator is thaoovhe di ITht @ilatdrEiloRavie gaidewind BEY R Rflerd Naidddhgihodnaaiceng a

bal | oon qf .a.bal.l ogn cat er during insertjon of .the ballqon catheter.
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avoi ding, or at [east reducing, leaﬁage ro e cavity around the poi nt of
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and efficiently deconpress, cleanse reat a patient that wou

ot her wi s&opevergrtike eyitamal dilaterp.dhq eothpter nerdnet bk insertedhjhronghdhe dilatoringteas| | y
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i ntroduce a balloon catheter in the colon. The balloon catheter nay be used
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for insertion into a pa )
procedure. The insertion procedure has fewer complications than known insertion procedures,

C

U

requires fewer devices to be stocked and improves proficiency by providing a device capable of

being used in a plurality of “ostomy™ procedures.

[0009] A double balloon cﬁtheter may be inserted into a patient’s stomach in a
gastrostomy procedure and may be used for weight loss. By inflating the two balloons, hunger is
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conprises a balloon catheter, an annular shaft and a detachabl e dilator.
The ball oon catheter may be conprised of a tube having a first end, a
second end opposite of the first end, a central bore fluidically coupling
an inlet at the first end of the tube wth an outlet at the second end of
the tube and a lunen fluidically coupling a connector disposed adjacent the
first end of the tube wth a ball oon di sposed adjacent to the second end of
the tube, the balloon being formed by a tubular filmseal ed at opposite
ends of the tubular filmto an external surface of the tube. The |unen has
a lunen optligtd, wsagmqsfanénkwl&ewgﬁ%e@b Q‘Qﬂl@]l%ﬂﬁu&m%ﬁ)%@ abidadnnr ough the

| umen exits through thé external surface, of e tube at the outlet and into

an expand¥Bic@veidipe eay hiesaiess Temdonsal hysisgtion, i Qs exannis, shpplsmenfalmuition| o
resilientan@ei dka'ﬁlmma Bk pro@d&Y: %&iﬁdfe&ﬁﬁ eftibdd ¥ alphfaRianTiTRe bal | oon is
capabl e ({#@% W ﬁgg% by inj. gct i Q%F Sﬁg i nt orb?htgﬂg able cavity

t hr ough t Ralieprrravdes o s et fon naseet ot mutHtpn @M‘SP W# to the
out| et ofthioligh thal&tomamemnmamhgebac@mm stdmaich,tanendin]gais@ﬁnforsﬁhﬁlaﬁl in place
during |nserr#e?n of the tybe. After the tube is inserted, the dilator is
det ached FPHHFETg it thpgom dil ator may conprise a sheath portion and a

nose, the nose having an external surface that transitions froma first
ext ernal di anfi0ét0lat almweexdmple, b ballwos eatlster spstene fon Hisertitrdntetagatient a porti on

of the n%?ﬁg]?s@fﬁﬁﬁft%rb&a%eg %{:ﬁ#na an&?lﬁeta Qd 4151, $hd GH1O8n dahe PUP' ed to

the outl e surftace e nose provides th

channel mkybegemursedof athie lawnglb first endad iecwnéepnoﬁmfﬂ@diﬁt%aswa}c h portion
of the d 'bln%tfﬁf]dlémy g&?}}ﬁ{zﬁﬁﬁl@t é?ﬁle"i‘irsft Lid il eubd @iﬁl dul Bt o RS REdrAlend 0D MRY be

fornmed i ape loses 1n on itself, when the dilator is

det ached thertehe angh a mgp dluidigelly eqwhqg@ qme&tooﬂwmw %%acmiéb@ figt engd oAithedals bl e
mat eri al “@ﬂﬂq/bgnoohld%&%@ aheéahﬁo ﬁi@%&ﬁh@énd ofEhQQt%ZdJ Hﬁlo@dwﬂg%mﬁeh a3t may

extend entirel hrough the nose or extend t hrou on a portlon of

t he nose tbplaffi W%e@ppomeﬁndékﬁ%ﬁ%ulaﬂtﬁi@taﬁﬁwﬁpﬂ Buittheup agai nst
a porti ofyndh hhdLuRRS Sutki sich ﬁuaﬁﬂd@hj%te@int@th@ eBmbétbiCabl Mo ﬂﬁmﬂnéﬂl éitd n the
i nner surface of the nose, the dilator may be detachable fromthe tube

usi ng onwoqghél’%ﬁ*maé?‘”@%ﬂ‘fﬁhe f%tl?@hthagmw%§Wlaﬁﬁxﬂaﬂ@b]§ﬁh‘myé’fet“§ﬁh to force
t he Idl | abﬂIoo?fvf(h1€ﬂc is hﬁ&h@gcﬂteﬁﬂﬂet 1@@11?1@{11'?{%&@ ﬁ{duﬁl@extehm ﬁﬂ@ce@f&féﬁtlﬂﬂ. Thélle
annul ar ed to a_contro anism allo e annul ar
shaft, mfaig@ﬂn @ﬁkﬁme@aﬁl fiBy chmﬁfgﬁém W@%@%Lleﬁw SgEb s push
the det aglagh) e dilator off of the catheter tube, after insertion of the
catheter tube into the patient, when the control nmechanismis activated.
The annul ar ext entr nd is
capabl e of b %‘Hl em)\(:;"i]]%dferaghne’il9 %gatélglﬁ B@?%gg# ({uﬁ& #Egt&bgqﬁegr t he tube
is |nsermdnb1¢d,euchlﬂ@t thedileot is hédd ingpldck dwglgomeawneﬁﬁlpalbtlbﬂerrﬂ@rmbmﬂ of the
annul ar t t he tube
&Q&{a@ atg%&lgto?xst&%%ﬁéd%nﬂpé fub ﬁhgﬁﬂatf?fﬁéjﬂg?l}ﬁ&@ shéad ﬂoF&o%an h

or may be a an extr hat ex omt e I'nlet of the tube.
The ann uno;sp, thewadse having ap exiemdlsugice ghat tragisiticas o @@eﬂt extﬁmi digrgiepite.nosn one
exampl e, 4 s Jroel ppse of the
dil ator, EH %?ﬁ%ﬁ?ggﬁo&n&%ﬁ?%qﬁoheﬁggt et o t‘he tub@% [00013] The
bal | oon @m«a@npls@@tmmgnf@wm da intermalrurfaceef the pasetravides e cbmaptlsm i n
addi ti ongtp ﬁ%%cﬁ%}}ﬁﬁlﬁ& shitPRay RIRHET ﬁfé@ﬁé&ﬂ%ﬁlﬂ'&&%@ﬂatoﬂ:ﬂy ywxanmpl e, the

det achnment chani sm ma nprlse a tubul ar annul us having an inner bore

di amet er formed gfiadlewibley resi @twteéal, aidappytbe forgred inveshapa fusipthat 4 1ases 898 a di st al
end capagleff, Wen il dilafdis\iRraAd ORI thd 6. "AREn@E alili6: Hiy R 1Rke ofddipdaRbNg t he
tubul ar annul us the det achnent nechanismis capabl e ‘of detaching the

di | at or Mpteval ppdionhigabsaghablerpaterishhet er, for exanpl e. The det achnent
mechani sm may i nclude a control mechani sm at a proxi mal end of the tubular
annul us of the detachnent mechani smand may include a | ocki ng mechani sm

whi ch positively | ocks the tubular annulus until the | ocking mechanismis
unl ocked, preventing the distal end of the tubular annulus from pushing the
dilator. For exanple, the |ocking neckani sm may prevent the tubular annul us
frombeing rotated about the |ongitudinal axis of the tubular annulus. If
rotated, about its axis, a guide nay be aligned to engage channel all ow ng
t he tubul ar annul us to engage the nose of the dilator, pushing the dilator
fromthe tube of the catheter.



[ 00014] A net hod of assenbling the balloon catheter system may conprise

I nserting the annul ar shaft through the central bore of the tube and
through at |east a portion of the channel of the nose, and coupling the
dilator to the outlet of the tube such that the sheath portion of the

di | ator extends over the outlet of the tube and over at |east a portion of
the balloon. If the sheath portion of the dilator is forned of a flexible,
resilient material, which is closes in on itself, then prior to coupling
the dilator to the outlet of the tube, the sheath portion may be unfol ded

o s o Opbia | N b i RO B B A Tlood B end 0 e

sheath portio the at or. usli n% t he | oon

cat het er ﬂyylsah@pﬂmrt@emﬁﬂlp sesesfthe diljterg Far sremplgsbesmpilacrhphmapbit wat het er
system t.By rﬂj ewtﬁ@dﬂam} %%n%oﬁ%kﬁlﬁﬁﬁ'ﬂ:hmeﬂ fsddelirpg t he

dil ator, he ean e annul ar ng the guide wire and into a
cavity winss ﬁldtqifehbﬁ’fmém’e detahbie frqﬁreﬁlsmbpeeagwgymqu}@r@hﬁ% sy, and

det achi NgydHe; tBd dndhiQN shhft %&Q&efdw@r ofa'mheaeal of RE caMLk tubB B dRAE eﬁ)ﬂpfeaCt ed

fromthe tube before or after the dilator is detached.. The_ ball oon of the
cat het er Wﬁéﬁ%ﬁawh?%?éé?ﬂtﬁbmﬁhﬂmﬂnﬂ%ﬂmﬁ% agnules shefly RICR £X00995 het ween
the ball sy padiiellly thﬁmgi(ﬁl%&%'to%lﬁsfea&ﬁp@ﬁ thk daadnuble dildorloffiof aeicahdter tie] nay be

i nserted | nto the vity of the atlent ure the.dilator. Then the
net and £ g“&fﬂt‘&’t’i‘}&ﬁﬁwy “’rbém’i?/ aPgtiegin i‘ﬂb‘ﬁ%g\? P sﬂ’elsﬁ%ﬁv?téq'lt such as
t hr oug h &hé irR6RAhaR exter uﬁ&sgm;e ddﬁtﬁﬁilta)cﬁre bf it ub&ald 1ycapmxesﬂ btiﬁgsmi@ﬁd: al f

pr ocedur con chani sm e .used .to_con et achnent o
P i | a0 P bot R e oo s /e et i Raided s PR S r o

mechani s xtrastidr pbitniof the bl elidfit The mhmﬁlmmobmgmm&tmimhﬂémfmhe contr ol
mechani s and rotating, the cont m. |s of t control
mechani s B’Pl?"??’rbeta %‘gf?aﬂgex?% Eﬂ#?ﬁ 3‘1”3 {']ane t ube,
usi ng t hmay hds)mhwofamaimlessstml fdn’meam;rlmﬂnama s;taa{ple theaﬂumlahslaﬁhasmmhedr od, for
exanpl e. Brlef t|on f a r

I 11 ust raP% o C “°58|°f8' orat(gswsee]en ‘?‘% %ﬁ%dgtfﬁ}é‘)ﬁ&% f‘ﬁf I'N a cross

sectional vi ew V\/m I e the sheath portion is spread for I nsertion of the
catheter tubdO0®AH ( C)Thebaloonrcatheterswatern s icompprisgaseneraterdeaclap@@ht h porti on

fol ded i ReQfAnish$Lhddition to the catheter tube, annular shaft and dilator, For example, the
detachment mechanism may comprise a tubular annulus having an inner bore diameter fitting
over the outer diameter of the annular shaft and a distal end capable of butting up against the
nose of the dilator. By pushing the tubular annulus the detachment mechanism is capable of
detaching the dilator from the tube of the catheter, for example. The detachment mechanism

may include a control mechanism at a proximal end of the tubular annulus of the detachment
mechanism and may include a locking mechanism, which positively locks the tubular annulus
until the locking mechanism is unlocked, preventing the distal end of the tubular annulus from
pushing the dilator. For example, the locking mechanism may prevent the tubular annulus from
being rotated about the longitudinal axis of the tubular annulus. If rotated, about its axis, a guide
may be aligned to engage channel allowing the tubular annulus to engage the nose of the dilator,
pushing the dilator from the tube of the catheter.

[00014] A method of assembling the balloon catheter system may comprise
inserting the annular shaft through the central bore of the tube and through at least a portion of
the channel of the nose, and coupling the dilator to the outlet of the tube such that the sheath
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[00017]Figure 2 illustrates an exanple of the use of a detachable dilator,
shown in cross section, fitted wwth a needle introducer and a ball oon
catheter. [00018]Figure 3 illustrates another exanple of the use of a
detachabl e dilator, shown in cross section, fitted with a needle

I ntroducer, a balloon catheter, in partial cross section, and an exanpl e of

a detacher. [00019]Figure 4 illustrates a perspective view of an exanpl e
of a detacher head. [00020]Figure 5 illustrates a perspective view of an
exanpl e of a detacher handle. [00021]Figure 6 illustrates a partially

expl oded g%‘ﬁ:%}{vo%e 8105 LRERR v BSA g F A AHAGha M&ll&ﬁaﬁr}%ﬁnggﬁg betioon.

' ntrodue If the sheath portion of the dilator is formed of a flexible, resilient material, which is closes in on
itself, then prior to coupling the dilator to the outlet of the tube, the sheath portion may be
unfolded and spread to allow insertion of the outlet portion of the tube into the sheath portion of
the dilator.

[00015] A method of using the balloon catheter system may comprise selecting a
pre-assembled balloon catheter system, threading a guide wire through the annular shaft,
inserting the dilator, the tube and the annular shaft along the guide wire and into a cavity within
the patient, until the balloon is within the cavity, and detaching the dilator from the tube., The
annular shaft may be extracted from the tube before or after the dilator is detached. The balloon
of the catheter is expanded by injecting fluid into the expandable cavity between the balloon and
the external surface of the tube. A retractable net may be inserted into the cavity of the patient to
capture the dilator. Then the net and the dilator may be removed from the cavity of the patient,
such as through a trochar or endoscope, used for minimally invasive surgical procedures. A
control mechanism may be used to control the detachment of the dilator and the control steps
may include unlocking the control mechanism, withdrawing the control mechanism beyond a
detent in the control mechanism, and rotating the control mechanism about an axis of the control
mechanism, prior to pushing the dilator away from the outlet of the tube, using the tubular

annulus or the annular shaft or both as a push rod, for example.

Brief Description of the Drawings

[00016] Figures 1A — 1C illustrate a detachable dilator as seen (A) externally and
(B) in a cross sectional view, while the sheath portion is spread for insertion of the catheter tube,

and {C) in a cross sectional view with the sheath portion folded in on itself.

[00017] Figure 2 illustrates an example of the use of a detachable dilator, shown in

cross section, fitted with a needle introducer and a balloon catheter.

[00018] Figure 3 illustrates another example of the use of a detachable dilator,
shown in cross section, fitied with a needle introducer, a balloon catheter, in partial cross section,

and an example of a detacher.



Det ai | ed Description [00022] The exanpl es described and the draw ngs
rendered are illustrative and are not to be read as limting the scope of
the invention as it is defined by the appended cl ai ns. [00023] The net hod of
i nsertion of a balloon catheter using a detachable dilator is simlar to
the procedure used in the Nath Application. However, instead of w thdraw ng
the needle with a flexible sheath through the | arge channel in the feeding
tube of the Nath Application, only the needle introducer is w thdrawn

t hrough the catheter. The dilator is detached fromthe catheter after

insertion of thpieat hetghy, o | Lat | e .of . a
bi oconpati bl et[and/]f)lr di gesﬁ@P%Q%S%%%F&ﬁgﬁe%&fgmnﬁﬁén%i? 3 dg{g&lerhead'
polytetrafluorﬁﬁ%&%lene_nay be used for the dilator and provides
exceptional bl at i 518ore 3 llpgigies paersREFEYS virkalae sewlerte detadberypdle.Hovever

ot her polyner materials may be used, such as pol yvinyl chloride,
pol yet hyl ene, [(9621pr opFigares illpsdatees patisiiyexplodadptdsdladtachepidagra pol yesters,

pol ymet hyfapat b dﬁhﬁﬁg e&ﬂyﬁg%%rbonates, pol yam des, pol yacetal s,
pol ysul f ones an co-poPyners, 8Gh as tetrafl uoroet hyl ene and

hexafluoroproEylgne and pol yuret hane bl ock co-polyners [00024]1n one
exanpl e, the £5C hdrawn using mnimally invasive techni ques. For

exanpl e, a snare, such as one of the net-like snares capable of being used

with an endospoopzz] i S UTh&ekainBleS aqptribed aitivle ﬂ@mgﬁreh&e'eémé iflgsg%%efalaa ai%?ﬁrrpl e,
e_used.' 5] I n ot her

Zx Eﬁ; Ih e SN%B{th ée fﬁ"i%{i % I%Biﬁft‘)g g‘g B%Bg;&ﬁ%igﬁ%%g’é%ti&%ée% by B appepied SlEBY babl e or
digestible material or a naterial that passes ham |l essly through the
di gestive tra¥0023For eXhewpétrod of irdidtian of a tatiyorretheecksingfa datagimbl¢ldigbiisle, whi ch
exhi bits sﬂﬂptottﬁéﬁbéeﬁur@ bid 'ﬁ%hg Nath Application. However, instead of withdrawing the
needle with a flexible sheath through the large channel in the feeding tube of the Nath
Application, only the needle introducer is withdrawn through the catheter. The dilator is
detached from the catheter after insertion of the catheter. In one example, the dilator is made of
a biocompatible and/or digestible polymer. For example, a polytetrafluoroethylene may be used
for the dilator and provides exceptional biocompatibility together with advantageous tribology.
However, other polymer materials may be used, such as polyvinylchloride, polyethylene,
polypropylene, polyethylene terephthalate, other polyesters, polymethylmethacrylate,
polycarbonates, polyamides, polyacetals, polysulfones and co-polymers, such as
tetrafluoroethylene and hexafluoropropylene and polyurethane block co-polymers.

[00024] In one example, the dilator is withdrawn usirig minimally invasive
techniques. For example, a snare, such as one of the net-like snares capable of being used with an
endoscope, is used to capture and remove the dilator. For example, a Roth Net® foreign body

standard snarc may be used.!

[00025} In other examples, the dilator is not withdrawn but is made of a
bioabsorbable or digestible material or a material that passes harmiessly through the digestive
tract. For example, a dilator may be made of a polylactide, which exhibits high tensile strength

! ROTH NET®is a trademark of US Endoscopy.



ROTH NET(r) is a trademark of US Endoscopy. and rigidity, but hydrolyzing
breaks the polylactide down to |actic acid, which digestible or passes

harm essly through the digestive tract. O her bioabsorbable materials

i ncl ude poly(trinethyl carbonate), poly(carbonate) and starch-based

pol ynmers and gels, which may provide sufficient rigidity to serve as a
dilator. [00026] Figure IAillustrates a dilator 10, having an asymetric
nose 14 and an integrally fornmed protective sheath 12, as illustrated in
the cross sectional view of Figure 1B. In Figure 1C, a resilient, flexible

mat eri al %ﬁxft@?zﬁﬁyﬁfl%%’e%‘&%gﬁ e)ﬁ&éﬁﬁ’eedown S 1atRG ! 6?111% Gifls %:ﬂ‘é‘oﬁheat h

portion 8? portion Is capa returning to a
shape fopm hawﬂeﬁqb’lthfg@hffhe digrsiverapt. ihkes biopbsphalp blla@ﬂ#lmmlvﬁﬁe dilator to

pass thr gb{gfhhktﬁ%d‘ihﬂ&ﬁ{eb }f)@lyﬁlcréﬂ)gflatw ahdf sty BRAEIDdIPndrSdRek| iln mdyor  exanpl e,

and redu tdtor, if it i1s to be captured by a net,
for exanﬂoﬁldeﬁféﬁﬁlénﬂdiWFWPa%%@%e of the detachable dilator 10 with a
needl e i ntroducer 20 and a tri-funnel balloon catheter 30. The needle

i ntroducer i S[obmprtedl?lghrequghus&a&ha&ﬂh@ér Ide{ai;mg% &synﬁnlaﬁlcinastmaddaﬂet er of
t he annul ar |.at or,

e, .exa needl e | ntrod
di | ator Y& f%‘?“f@ﬂmteg%"c?ﬁh?“ﬂ‘alt gRSr'iré@ﬁ ﬁf’ﬁscﬁﬁlff’éarl v'ﬁﬁ' Z&n awn from
t he di | aFigurd0C,arrekiliche flexdble siartial 3hch ys RREK cbrrsgwbﬂtﬂ'ubheaisexsédlb féh tdi | e

pushi ng gn the cat t he cath 0.s nat % n this way,
both t he® gtilt?f”éwf’ﬂ{gtﬁ%ﬁiféé’ranégwﬁﬁ °§5ﬁ“d% ebﬁ%oqrztg‘@ﬂg%a oug f"he needl e
i nt r oduceit itsely This maly triakle i passibledon théédilatoa tdyebsethro8gh thd thigestivé aitcowitlifo i s t hen
free to pe det.ached. f.ra t het e I ; rally
For med s Em R UE A, ir RhehelE afPLeO%eElhe i Py O Rl B AR S MG 2 1Y
non-ri gi okt, fandcambb Ex@mbﬂlumtedusd afd@ektaﬁhabhndﬂdtta Warithetreedightraducer@dn as t he

needl e i gﬁg be

di sl odge%idf rom le‘;aggé%caﬁjgwd@ﬁ%lgédg%n I ng % mse{‘)l h%l?%gﬁan&eg?c ¥(lis

at t achedbyathe irimer diangeteyfof th ennuidar Hiddtenr 1031 dpy exadiplesthy aeddlerinizoda@r dhendach end of
the ball g "Uf}mﬁ' ggntﬁy ch that
fluid i nsga??rel %S%@E?Jrﬁ%a@te '?#lé)@uer ocC %g ﬁ@g@%ﬁ%ﬂ%ﬁﬁﬁgn wth a
li qui d, ®eektheter 33dY prlliog the plofegter 2awhilepuahipg go the catheter 3® toskeamtfic pahetar ovi ded by
havi ng aﬂfiété]tioﬂ&"}"l RS ¥y, %@&%@@éehl@%ohwzm mﬁ%@uﬁé%ﬁ?hﬁeﬂéﬁhﬁo&éﬂ% h 12 may

protect eac the plurality of | oons, a single balloon or.  a portion of

a singl en%dlellwucwgn‘?%mﬂldﬁwmm ﬁleéﬁthﬁefé*ﬁe%%dl top @ isthendreg 1 eadi ng edge
of a bal é&&ﬁeﬁféomﬁ%atﬁe@@frml ﬁﬁ&%ﬁ,ﬁl%ﬂﬁ@g&%@@}{ne@g{%qn idinphglyisdes a

flange 42 that may be slid downwar once thé balloon 38 is |nflated and
the cat hiegsehamlomillimete; ipythigkpess, japd poporigid.nhhe digtond0hizledgesyirom, the gatheter
tri - fur gy 2sGRRNAGkdHeedint:SaRbd MGHREVQ. Alenitives, @ dildhe 10l 8t aklofieda
transition region 32. The

from the catheter 30 by expanding the balloon 38, which is attached at the end of the catheter 30

by adhesive bonds 39 on each end of the balloon, for example. A balloon lumen 56 may be

coextruded such that fluid inserted by syringe at the luer lock 58 inflates the balloon with a

liquid, such as water or saline. A plurality of balloons may be provided by having additional

coextruded balloon lumen, for example. The sheath 12 may protect each of the plurality of
balloons, a single balloon or a portion of a single balloon. Figure 2 illustrates a sheath
protecting a leading edge of a balloon 38, for example.

[00027] An external bolster 40 provides a flange 42 that may be slid downward,
once the balloon 38 is inflated and the catheter 30 is in place. In the example of Figures 2 and 3,
a tri-funnel connector 50 is attached to the tube of the catheter by a transition region 32. The
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catheter has a main feeding channel, which may be closed by a flexibly
attached plug 51 and a secondary drai nage port 52, which may be connected
to a drai nage bag. The main channel may be flushed with sterile water or
saline to keep the catheter free of obstructions and clots. A second plug
53 may be used to close the drainage port 52, when it is not being used. A
| uer I ock 58 seals the balloon inflation |umen 56, which nay be used to
fill or drain the balloon 38 using a syringe. [00028] Figure 3 illustrates
t he use of a detachnent nechani sm 60, 70, which includes a head 60, a

handl e 70caaer RasRQhdiPilediSthahuRfl “ﬁﬁm ¥ be ao&a%ya felBRARchidIRHaMAI ch the

needl e i ntroducer 20 extends, when preassenbled prior to insertion, for

‘exanpl e. %ﬁgoqdﬁlmsaﬂrraa%M%thgmaébﬂcon@%drﬁ%éra@egm Thafaur clegrei®289 on one

end and s&an@héarmmeeﬂwaﬁer@flsahﬁ@m%eﬁth@cagﬁfé@ﬁeé @fo%aﬂmﬂaen@la& sp64, 66 are
di mensi oned to acco date the narraow port| ons 74 of the handle 70. A

central bSFEdERese may eH?—?S(S" goseitlee drginagy ety 52 Shemitinnet beingnsedyiAlverlesk of t he

push rod $¥lseald e bEWSH intleforBimk:$56; QlRh @y boudell & MPHHrEn the baken S8 &signd of the
push rod 61 extends fromone side of the handle 70. The opposite end of the

push rod ¥%%% capable of contacting the dilator 10 to force detachment of
the dilator 10 fromthe catheter 30, when the handle 70 is backed-of and
rotated 90 de@®0ses] i n FigurkddthsOes thesust bf axbtachmed mephakisgé0706whiah | gni ng t he

seer s | nuhdda e HEARI0 hE loliphh b 4 AR FRSRIARRLTR 170 (1

finger h dh@jmeeéﬁ mlfodudqeﬂlmdﬁ @fhexv\rmaskmrdpﬂ® priet tinfinsexticn, fonexampleidtse supports
68. The ﬁ@s@raéﬁ mlﬁ%m% 4f HONE) 68 MAPE SHIR49 Ik B déng‘%n&ﬁ&é bitharier 5%4 &6 Wwhich

provi des a centeri function en the push ro I's Inserted into the
central wrike @posita enchﬁb¢ dots 6&t68rard cbtneq@ioagi tg accormwdats the masmavy pastiongBéabir d si de

of the h a@ﬁle@mdA'cénu%ﬁ?&Qkf?ﬂﬂeﬁ@&b@Qs%&BaE&‘EuﬁGﬂht@tﬂé ﬁ:}-oﬂflethe

tri-funnel connector as Illustrated in Figure 3. A sl | y tapered

pl unger gt on 672 Thoquelnted 61 i epuplpdtotecchandio 7hand cae ead afdheque d phextepdhdl e 70
into the éb%@&megsﬂie%%b H&df@i@ﬁﬂé@p@ﬂe edd ¥t dRARACH Rd 69 id daﬁdb}bdﬁ%orﬁacﬁﬁ@ﬂxé al bore

71 that is ca accommodating the needl e i ntroducer 20, as

i |1 ust r atdiigtor ﬁfgfe?@t%hmmﬁef e gilon 19 romythepathetes 30, vhea the handle Wris t he needl e
i nt r oduceyaciel- o??é&ldt}&allé@b@d 4eB irAAERIR 66! as WdittaLedlih Bightd & hlighiadhd mrewed O

plunge the handfle into the head, keeping the needle introducer 20 jn pl ace

whi | e t heorfondf of the bandle Tqaviththecloneetsd thaprel 66 Hhs wser sHngerymay COmpEydhs,  t he
need| e i Mngadietdst7e BBMe %mmhwmeﬁhg@homg@ﬁtﬂa@m@m twiRh dielréibfrced 0 USI Ng
t he det achnment nechanism 6 &?}g@f In Flg%tgA 6B, .a %2 ‘%B bal | oon
(dunbbel [PYSF3peaPred Helbp Fasdﬁ“lhﬁ& pe SPRQ ¢ gspitredorg 6 bal | oon
88, '3 Sq-@lmdeel cé@eﬁn@&mﬁﬁdﬂ@ﬁﬁ%tﬁkﬁﬁ&]ﬁﬁ)ﬁ 61 Banseied ﬁfot&éce’ilﬁﬂbﬁl?'fﬁh.eker 38mi s
provi ae to se In nts ere, a e S [,LASU cl.en e or
both of & é?*F’E‘BPnBI% ? mi'%"r agjoﬁl‘lﬁf’g the hend 60 iffrﬂ&ﬂgdev. ce.
FO[) _ exanigh the ﬁlalﬁcﬁdnf ﬁgloembdah-hma cdﬂiébtﬁ:esmslhﬁtﬂhai indRagure 8. Alsh%lﬂg‘tapbﬁehb e 20

cubl C ce er ul en ne or U a oons
may be flfﬂE %ﬂg b?tﬁﬂ’(,eg'ﬁ‘fq ‘#?E@P%?‘gs%fg”’ldfgﬁthﬂnﬁﬁﬁlgfﬁg vée y, each

bal | oon mﬁng)@xrfﬁrdshad Phie thnd1$ 120 meloges ¥ oéntmakbodd 71 thapis chpatiloof aecoanpddetir0 cubi c
centineters. n t bal | .ogn |nthe bIe aIIoon
“device ar¥ sﬁﬁgag‘ﬁﬁf)@%gﬁﬁﬁa&?éfbﬁ% ga% ?o dhe oy fvgaf dof

cent i net eralle iaticdudaa0 afaytbla &eld atithehehand, swhﬂladtemltee tlan‘dos ussdb@smrgathee nt s that

T own, "R pETHL P oare i pedls ciago byl s SRR G MenaRiluchrelto0, "

bal | oon \fmhuhe satheter Eo ghiltersativély; thé Redl¥ irgroduger ey hewithdriven firinotoligtatlongs 38, 88

provi des a o) |g§§# s fromthe esophagus, through the
storrach ch)@{orgé] e%fau%?g%"h agls%%r?gﬂ%ort and drai nage port are

provi ded as |Ilustrated in the single balloon catheter of Figures 2-3.

[ O0030] A typical balloon 38 is illustrated in Figure 7, and the adhesive
| ayer 39 is represented by the cross-hatched region on the end of the
bal | oon. 9




[ 00031] Addi ti onal exanples and configurations of the features of the
exanpl es shall be understood based on these exanples and are intended to be
i ncluded within the scope of the clainms, which are not to be limted by the
details of the exanples provided. WHAT IS CLAIMED IS: |I. A balloon
catheter systemfor insertion into a patient conprising: a bal |l oon
catheter conprised of a tube having a first end, a second end opposite of
the first end, a central bore fluidically coupling an inlet at the first
end of the tube with an outlet at the second end of the tube and a | unen

fluidically cq}gmjzigpg a ﬁmﬁkm@g&mgﬁ%%%gj@g‘g%ﬁ%g%ﬁﬁﬁ Edf'ﬂ.fg{eﬁgsnd of the

tube with _a bal | oon di sposed adjacent to the e tube, the
bal | oon b#{UsEAld Thraddition af 2 sgerpd dplloon Bnia eddition teithe bpjlvon heaestdhrigitiefof t he
tubular f ieth@er®8, 8 ptcRidedMo s nipRGGtsHhete MidgWIR0dn1Sink RRG 'O 9o | umen

outlet suc tgﬁh fluid injected into the connector. an rough the | unen
exits thrBUGH" ensdyaY YRS 1%?%%@%%&%@%“%&%%& Hadnglat o an
expandabl Balay dvicebed yRBBor 18 BB bubiMb fiihetess TR0 ed bitr B of
resilient n%t rl%b, and %h external surface of the tube, whereby the

bal | oon i &€ 8‘3’&%‘? O T ﬁgﬂ@‘ﬁ‘&h@éablsyenﬁm%cﬁqfﬁgulfh Ategativply cach dalioepandabl e
cavity t htaybdfillddevithiihidaime volume of BRI fop ektn®led cibidleertiftidielse th &2 ekitfpigut | et

of the tube g&cp hat, h%,q%| or |s, held LB pl.ace &Eéing insertion of the
tube, and®3SFPEPe balleons jptheidgutle alipendevice prg cepaplsiof peingfilled fo s MErimImom t he
tube, t PEthﬂiabﬁmOeﬁhi@didnﬁQS’tp:&_ a&beﬁ]gdirﬂmﬁm%teﬁs dtbated ﬂ)@&fésed pafientfi@sthati@vi ng an
ext erna rface that. transitions. from rst external dianeter at a nose
Ep ro  BUERSSua Bbieht AP ARER gERie pBrchibalpol et o TOBPRIER 1o ¢ he
out | et of lotkif8; 98 fdnexpahdien shidlcadtarctionof debplledd voRmiehin FigiirkssdA -06B.tThe giibe, and
an interngl r.f ovi g a channel. t hrough. t nos he sheath
portion Q%t‘g%ﬁ iﬂh“'g&s P g‘!ﬁo%gey’ Rggrgwgﬁdi p(g@x f‘?ﬁ‘gﬂ‘@ﬂﬁr‘@?" S i ’?‘?{% SR over at
| east a pibrauglbthe sthmadheand ad the Oitestimn dA feeding aort amhdthiadge phva bre promisled ased t hr ough
t he Centrﬁﬁﬂgﬁﬂﬁ%g%ﬁéggP?HB§°&ﬂg“%Pﬁ%ﬁggzgﬁ | east a portion of the channel

of the nose, ator 1s coupled™to the outlet of the tube, and the
annul ar shaft is capable of being removed fromthe central bore of the
tube, after tHe0B0%be i A tynisalbaBepni3iyillegieted in Figwre 7, and tha Adhdsivg layar Hris
extractiqeprﬂe%ieh«a?tﬂafcﬂs&lﬁaté}ia@wgﬁﬁoﬁhﬁfehdmmwg fromthe inlet of the
tube. 2. The balloon catheter 'systemof claim1, wherein the annular shaft
I's of a stal nl[&ﬁﬁl]St eelAdditional examples and configurations of the features of the examples
shall be understood based on these examples and are intended to be included within the scope of

the claims, which are nof to be limited by the details of the examples provided.
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3. The balloon catheter systemof claim2, wherein the annul ar shaft has a
pointed tip extending fromthe nose of the dilator, when the dilator is
coupled to the outlet of the tube. 4. The bal |l oon catheter system of
claim1l1, wherein the dilator is detachable fromthe tube using only the
annul ar shaft. 5. The balloon catheter systemof claim1, further
conprising a detachnment nechani sm the detachnment nechani sm conprising a

t ubul ar annul us having an inner bore dianmeter fitting over the annul ar
shaft and a distal end capable of contacting the dilator, whereby the

det achnmervHaIdR @ASMEDIScapabl e of detaching the dilator fromthe tube. 6.
The ball oon catheter systemof claimb5, wherein the detachnent nechani sm

i ncl udes la Abmlopwtathetee kpateinsfon insertzonpnto % ipatieht emgrisifigit he t ubul ar annul us of

t he detachnent nechanism 7. The ball oon catheter system of claim 6,

wherein the caibfigdn cHBERABbSIRstdSH 2 tdBShating AQtrttad P ehdopposite offtR bal | oon
catheter systemof claim 7, wherein the control mechani smprevents the

di stal erfESterddcrftalibaee Ruyidicallycavnlips an st atjhe timtendiof the e wah gn pulelaly rom
t he tube,thduebdrd ehd6r thd labe A aaBRbn BSdicaly Bl@hed calivfor dispoaaidjadetit il axi s of

t he tubular apnujus, 9. T bal | oon cat heter syste claim,1l.. wherein
e Shonitfitt st or b obs with & belfopn SlspospLadasp Tt oot e Bp BbS Lo
mat er i al ,beiagdorindé b4 Abulhr Fibhséasd o€ bisieite dnds ofthé fubsihdfilmwhamextémalli | ator is

et ached LR IR (%5 ek e B SR SBA B4 B R DBl P
and through the lumen exits through the external surface of the tube at the outlet and into an
expandable cavity between the balloon, which is made of a flexible, resilient material, and the
external surface of the tube, whereby the balloon is capable of being expanded by injecting fluid
into the expandable cavity through the lumen;

a detachable dilator coupled to the outlet of the tube, such that the dilator is held in
place during insertion of the tube, and after the tube is inserted, the dilator is detached from the
tube, the dilator comprises a sheath portion and a nose, the nose having an external surface
that transitions from a first external diameter at a nose tip to a second external diameter at a
portion of the nose adjacent to the outlet of tube, when the dilator is coupled to the outlet of the
tube, and an internal surface providing a channel through the nose, the sheath portion
extending from the nose and over the outlet of the tube and over at least a portion of the balloon;

and

an annular shaft inserted through the central bore of the tube and through at least a
portion of the channel of the nose, when the dilator is coupled to the outlet of the tube, and the
annular shaft is capable of being removed from the central bore of the tube, after the tube is
inserted into the patient, by pulling on an extraction portion of the annular shaft extending from
the inlet of the tube.

2. The balloon catheter system of claim 1, wherein the annular shaft is of a stainless steel.

3. The balloon catheter system of claim 2, wherein the annular shaft has a pointed tip extending
from the nose of the dilator, when the dilator is coupled to the outlet of the tube.
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11. A method of assenbling the balloon catheter systemof claiml,

conpri si ng: I nserting the annul ar shaft through the central bore of
the tube and through at |east a portion of the channel of the nose; and
coupling the dilator to the outlet of the tube such that the sheath portion
of the dilator extends over the outlet of the tube and over at |least a
portion of the balloon. 12. The method of claim 11, wherein the sheath
portion of the dilator is forned of a flexible, resilient material, and the
sheath portion closes in on itself, prior to coupling the dilator to the

outl et ofy, tiRebdleBRcatiRRA sfsten SilcRiim 9f wieadiPihk BllatoriEdetidRable FinOihd tubgusing
and' spreadi ng the sheath portion and inserting the outlet of the tube into

the sheatBYpbranda Bttt he dilator. 13. A nethod of using the ball oon
catheter systemof claim1l, conprising: selecting a pre-assenbled ball oon
cat het er 5syhé bafioot tutlesd systenaofgiain @, fivither corhprizingla detzehment mheghamism fthe;

gﬂze [ H g%gt%cglgr\nﬁgt é&%%is‘.m Eor}gpr}sﬁl%% t%uqanI pn%uﬂlg 'ﬂwn?gr ansinﬁurtboﬂ Melrepﬁtﬁﬂéj ide wire
over the annular shaft and a distal end capable of contacting the dilator, whereby the detachment

mechanism is capable of detaching the dilator from the tube.

6. The balloon catheter system of claim 5, wherein the detachment mechanism includes a

control mechanism at a proximal end of the tubular annulus of the detachment mechanism.

7. The balloon catheter system of claim 6, wherein the control mechanism includes a locking

mechanism.

8. The balloon catheter system of claim 7, wherein the control mechanism prevents the distal
end from pushing the dilator, whereby the dilator is detached from the tube, until the tubular

annutus is rotated about a longitudinal axis of the tubular annulus,

9. The balloon catheter system of claim 1, wherein the sheath portion of the dilator is formed of
a flexible, resilient material, and the sheath portion closes in on itself, when the dilator is

detached from the tube.
10. The balloon catheter system of claim 9, wherein the dilator is made of a digestible material.
11. A method of assembling the balloon catheter system of claim 1, comprising:

inserting the annular shaft through the central bore of the tube and through at least a

portion of the channel of the nose; and

coupling the dilator to the outlet of the tube such that the sheath portion of the dilator

extends over the outlet of the tube and over at least a portion of the balloon.

12. The method of claim 11, wherein the sheath portion of the dilator is formed of a flexible,

resilient material, and the sheath portion closes in on itself, prior to coupling the dilator to the
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within the patient, until the balloon is within the cavity; detaching the
dilator fromthe tube; extracting the annular shaft fromthe tube; and
expanding the balloon by injecting fluid into the expandabl e cavity between
t he balloon and the external surface of the tube. 14. The nmethod of claim
13, further conprising: inserting a retractable net into the cavity of the
patient; capturing the dilator in the retractable net; and renoving the
retractable net and the dilator in the retractable net. 15. The nethod of
claim 13, wherein the step of detaching uses a control mechani sm of the.

ba: | olc<)_n Cﬁ{ﬂﬁﬂ{f@[e faae,s?@mle AbIchPlsd aﬁgﬁﬁs @ﬁl@@ﬂnagaréﬁi@fﬂfmhéaﬁﬂﬂﬂm o g
unl ocki ng the control mechanism t awi.n e.control mechani sm beyond a
detent i na“fiﬁ’ése’é‘aﬁflﬁeé’}‘ﬂeﬁﬁgtﬂapﬁa’% Hto 'y?)fhﬁ?tp ﬁ&"“f’%gfttg%ﬂfa?%'l nechani sm about " an
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of the t ulfie.A method of using the balloon catheter system of claim 1, comprising:

selecting a pre-assembled balloon catheter system;

threading a guide wire through the annular shaft;

inserting the dilator, the tube and the annular shaft along the guide wire and into a cavity
within the patient, until the balloon is within the cavity;

detaching the dilator from the tube;
extracting the annular shaft from the tube; and

expanding the balloon by injecting fluid into the expandable cavity between the balloon
and the external surface of the tube.

14. The method of claim 13, further comprising:
inserting a retractable net into the cavity of the patient;
capturing the dilator in the retractable net; and
removing the retractable net and the dilator in the retractable net.

15. The method of claim 13, wherein the step of detaching uses a control mechanism of the
balloon catheter system, and the step of detaching is comprised of:

unlocking the control mechanism;
withdrawing the control mechanism beyond a detent in the control mechanism;
rotating the control mechanism about an axis of the control mechanism; and

pushing the dilator away from the outlet of the tube.
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