-1 [0001] Cross Reference to related applications [0002] This application
clains priority to the follow ng patent applications, which are hereby

i ncorporated by reference: US Serial Nunbers 10/440,957 (published as US
2004/ 0230095) ; 10/ 440, 660 (published as US 2004/ 0230096) and US 10/ 440, 956
(publ i shed US 2004/ 0230097); each filed May 16, 2003. [0003] This
application clains priority to and incorporates by reference US Pat ent
Application "Medical Instrunent Having a Guidewire and an Add-to Catheter"”,
(Attorney Docket END 5335USNP5) filed May 12, 2005 in the nane of Long et
at. having a Serial Nunber of [0004] Field of the Invention [0005] The
present invention is related generally tq nedical devices and nore
particularly to devices and net hods useful in endoscopic procedures. [0006]
Background of the Invention [0007] Mnimally invasive procedures are

desi rabl e because such procedures can reduce pain and provide relatively
qui ck recovery tines as conpared with conventional open nedical procedures.
Many mninmally invasive procedures are perfornmed with an endoscope

(i nclleMilhg \Grobs dneg toarelated ppplicationhpes) . Such procedures pernit a
physician to position, mani pul ate, and view nedical instruments and
acceseyon| es Irhﬁbsap?ﬁcddaa cR@hs Bidrity tdhe dglovan & pabrit aBFIRRKENY ARG hdietiyne
patient's body. Laparoscopy is a termused to describe such an

"endosur gi cadncorpgsgedhy refersngey WinSesisd byabprs 10680 8A7 fpublighied as &far oscope).  I'n

this type of Qg@ , : I I t i a patient
t hr ough tré@g?g p gggéogﬁggﬁzﬁh¥Hgﬁg%gggﬁgpﬁpg%%%g%%agg?Hpﬂvgggginvasive
treat ment s i(publishkel U$ 3864/ 023800979 eachdriddaviap di6,t200Bugh i nserti on of an
endoscope through a natural body orifice to a treatnment site. Exanples of

thi s (qyB[ oacthiENPRARN iR pricrity A hkidRcorPbthte@ b rdtdfende 118 PNt LpplMifIn0SCOPY,

hyst er oscopy, esophagogastroduodenoscopy,
“Medical Instrument Having a Guidewire and an Add-to Catheter”, (Attorney Docket

END-5335USNPS5) filed May 12, 2005 in the name of Long et al. having a Serial
Number of

[0004] Field of the Invention

[0005) The present invention is related generally to medical devices and more particularly to

devices and methods useful in endoscopic procedures.

[0006] Background of the Invention

[0007] Minimally invasive procedures are desirable because such procedures can reduce pain
and provide relatively quick recovery times as compared with conventional open medical
procedures. Many minimally invasive procedures are performed with an endoscope
(including without limitation laparoscopes). Such procedures permit a physician to
position, manipulate, and view medical instruments and accessories inside the patient
through a small access opening in the patient’s body. Laparoscopy is a term used to
describe such an “endosurgical” approach using an endoscope (often a rigid laparoscope).
In this type of procedure, accessory devices are often inserted into a patient through

trocars placed through the body wall.

[0008] Still less invasive treatments include those that are performed through insertion of an

endoscope through a natural body orifice to a treatment site. Examples of this approach
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and col onoscopy. Many of these procedures enploy the use of a flexible
endoscope during the procedure. Flexible endoscopes often have a fl exible,
steerable articulating section near the distal end that can be controlled
by the user by utilizing controls at the proximl end. [00091 Sone flexible
endoscopes are relatively small (I mmto 3mmin dianmeter), and may have no
i ntegral accessory channel (also called biopsy channels or working
channel s). O her flexible endoscopes, including gastroscopes and

col onoscopes, have integral working channels having a dianeter of about 2.0
to 3.5mm for the purpose of introducing and renoving nedical devices and

ot her accessory devices to performdiagngsis or therapy wthin the patient.
As a result, the accessory devices used By a physician can be limted in
size by the dianeter of the accessory channel of the scope used.

Addi t i onal | yncludegbutptemit timated ha e ysseschpyyihygeros@py, ssoplgigegatodsslonoscateyi ce

when using th t andar d .endo e haying one rkin hannel , 100101
Cortain spedldpomtcdi Rl dhGr arogcdinsthloy bk Ao EHlE SOdpRMsy channel
endoscopes  dnaANg e peoceBirs] RRxbadaetcopés sTiehave 4lflatTBleCstecralé arficelaigde used
to pass relatively large accessories, or to provide capability to suction

| ar ge bl ood seqt@psl?ar@%gtﬁtakwcth%%é@coréwa%bbg@wrmqstklémgweg%olhavmg t wo
wor ki ng cha&ggmﬁmegag di sadvant ages of such large dianeter/nultiple working
channel endoscopes can be that such devices can be relatively expensive.

Further. such | dianeter/mul tiple worki ng channel  endoscopes can have
an OEHOQPI di QWE%Q% neRenoBES %rﬁéetlﬁﬁa@sse@ﬁ@lﬂlgn fa&%rryd@w@; angkmay b¥ewi se
difficult tgg iht@%rgpa%@ssox{y%&&lel Mol AU Ei@ﬁs%rcﬁﬁkﬁn%ﬁs (Q%ﬁﬁﬁik&%@héﬂﬁ&l@?@th&r

systens rel ated an endoscope, such as for exanple: US patent 5,025,778,
Si | ver st ei n;flexidlerndesropes, Bgindgrrast@scepes psl colopstapydgee putaralsyaskingugust 8,

2002 in the B f . £ , I oos 1 ant age of
known syst er(r:E I slst 13 %g?éar%ﬁV§|09?%§R?r9§oé%rﬁ?éret%l;{grbg% ¥ e"\%ogggmggg%
external | y eémevingmedissiaieeictoandmtiter avdeswihy d@nces dipet fdrimali aghosis sothyrapp | ack
END5119USCI P5 - 3 . . . e

within the patient. As a result, the accessory devices used by a physician can be limited

in size by the diameter of the accessory channel of the scope used. Additionally, the

physician may be limited to a single accessory device when using the standard endoscope

having one working channel.

[0010] Certain specialized endoscopes are available, such as large working channel endoscopes
having a working channel of 5mm in diameter, which can be used to pass relatively large
accessories, or to provide capability to suction large blood clots. Other specialized
endoscopes include those having two working channels. One disadvantages of such large
diameter/multiple working channel endoscopes can be that such devices can be relatively
expensive. Further, such large diameter/multiple working channel endoscopes can have
an outer diameter that makes the endoscope relatively stiff, or otherwise difficult to

intubate.

[0011] Various references describe methods or systems related to an endoscope, such as for
example: US patent 5,025,778, Silverstein; US patent 4,947,827, Opie; US
2002/107530 published August 8, 2002 in the name of Sauer; US patent 6,352,503,
Matsui. One disadvantage of known systems is the potential for the distal end of a device

used externally of an endoscope to move, which may cause the accessory to lack
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precision or the ability to be maintained within a desired field of view of
the imaging capability of the endoscope. [0012] WD 00/ 48506 published
August 24, 2000 in the name of Herrmann di scl oses a defornabl e endoscope
with at | east one supplenentary device. The unit conprising the endoscope
and the supplenentary device is said to have a non-round cross-section. Such
a non-circul ar endoscope nay be di sadvant ageous fromthe point of view of
cost, conplexity, or ease in cleaning/sterilization. For instance, a
standard endoscope with a snooth, substantially-circular cross section can
be relatively easy to sanitize and clean. [0013] WO 00/ 48506 published
August 24, 2000 in the name of Kortenbach, discloses nethods and devices
for delivering a nedical instrument over,the exterior of an endoscope to
allow the use of instrunents too large to fit through the |unena of the
endoscope. Kortenbach djscloses. a.collar for use wth.an endgscape,
resilient stPFEHNON of th it e be maintyincd s lﬁgdaSIwécﬁems%Ewgwgg%lmwg&i bl e

pol ymer ext rcHsibAR$ of AR @ndostdPPy tangential sheath defining a |unmen having
an irregular (collapsible) cross section. Kortenbach also discloses a track

W th i nv nf.i.guration 4 ndoscopes ma | so be used with
feedi“ﬁﬂzi ub&bﬂé&sﬁﬁg'fbéﬁﬁ%ﬁ&%“f %‘{’%ﬁmt %naé%%ﬁg?'ﬁal}/nfcgﬁc $§9%t ube t hr ough
an internal defoamasik efdosadpeSiitOs G@BEonelshipplemelt&9 dévievnThoOumehoMpiRing thd eedi ng
tube together with an endscope, such as by holding the distal end of the

feeding tulsedageens andpka supplementapedsyices witiorhgve p Hen-gouad Srags-segiign oPughe
endoscope, "%Lr}\%n'—'c 8@@9&@9 ;COP% Rﬁg fbg %%E\Mn{agp&s ‘Hogpgxe &)Gﬁ:t ?fj& ol dg Ok, the
e g e p 0 a e

endoscope whi advanci n ndoscope esl ocation. 10015]
| nvest i gat orcemplexity roe pasetie dlebhing/staribzanvenFordnstincpid stamdatdodosdop@E@Ghpl acenent

may be supplenented wi.th an pvertube.to reduce.risk of peristonal

['nf ect i on. - SEOPhe sHbptagtally-reelAE FrogyecHy caRER CEIRYFIY Frsy k9 SABIEE SpFIER o
Infection after PEG Placenent: a Prospective, Random zed Conparison Study"
| rur (00¥8Et arVO G0r38586 publishedGAsgusb2$ 2864 inrth¢ nanEnelo Koopybachialisehnseomethpids. 4,
2005, hereb

y_incorporated by referenc discl oses the use aqf an overtube
during PEG SP%@%‘H%‘%&“ Cifﬁﬁgi%%ﬂg&%ﬁ% IfstrumehCover the exterior otan engoscope to

allow the use of instruments too large to fit through the lumena of the endoscope.

Kortenbach discloses a collar for use with an endoscope, resilient straps, a flexible sheath

having a reclosable seam, flexible polymer extrusions, and a floppy tangential sheath

defining a lumen having an irregular (collapsible) cross section. Kortenbach also

discloses a track with an inverted T configuration.

[0014] Endoscopes may also be used with feeding tubes. For instance, it is known to advance a
feeding tube through an internal channel of an endoscope. It is also known to advance a
feeding tube together with an endscope, such as by holding the distal end of the feeding
tube with a pair of forceps extending from a distal end of the endoscope, and “dragging”
the feeding tube along the outside of the endoscope while advancing the endoscope to a

desired location.

[0015] Investigators have reported that a conventional pull method of PEG placement may be
supplemented with an overtube to reduce risk of peristomal infection. “Efficacy of an
Overtube for Reducing the Risk of Peristomal Infection after PEG Placement: a
Prospective, Randomized Comparison Study” Iruru Maetani, MD, et al., Gastrointestinal
Endoscopy, Volume 61, No. 4, 2005, hereby incorporated by reference, discloses the use

of an overtube during PEG placement.
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-4 [0016] Still, scientists and engineers continue to seek inproved devices
and nethods for the introducing nedical devices into the gastro-intestinal
tract, including inproved devices and nethods for placing feeding tubes in
patients. [0017] Summary of the Invention [0018] The present invention
provi des net hods and devi ces useful w th various nedical procedures,
including without Iimtation nmethods and devices useful w th endoscopes,

nmet hods and devi ces enpl oyed through naturally occurring body orifices, and
met hods and devices related to placenent of feeding tubes. For instance, in
one enbodi nent, the present invention can be used to quickly and
consistently place an accessory, such as ,a feeding tube, in a desired

| ocation, such as in the stomach or the j’ej unum and such that the device
stays in the desired position during renoval of the endoscope. In certain
enbodi nents, the present invention can be enployed to reduce the nunber of

i ntubations needed for certain procedures, such as the nunber of

i nt ulpetaepns Seitleskdhtito apd emginedrs doatnliatg séaklimprdved devitei and ewdotladls ferthes, t he

present inventipn can al be enployed to reduce the nunber of steps
required in! té‘?‘ﬁ‘&'inﬁ "FFé‘tﬁaE‘gﬂV“i?F Hﬁngmﬁrgé?,m'g‘ﬁf‘é?imjérabtymtc@@mﬁ lﬁ’g’fo‘ieﬂéew% to

nasal transfgy niHeRs forpldcifzdeding WB& ihPafidkd at i on, reducing the nunber of
times tools or devices are swtched or deployed in the body, reducing the

nunb%ﬁggf hands reqth dt erforma procedure, and/or reducing the nunber
of ti thggﬁgﬂﬁ%%¥——%ﬁ3§§§g£onal must change hand position during a
procedure. [0019] In one enbodinent, the invention provides a feeding tube;
and #0018kt urlhepessentiinveatiompronigles methodsiand devises viedi vath varipeswgedicalf t he

feedi ng tube, t f ur.e s . 1.O0..DI QV] rel easabl e nga ng_of the
Foeai ng t uo@roaetiren TEANFe FURRE hokieh XS 4 SORERE HIARERRI e
to slide in metbddstand dvdcas@iripl@ed threugh mpesiBdocorrig body efifipsy dridanethddst he
feeding tube. [0020] In certain egF%dinen s, the invention can be enpl oyed

wi th respectanf deyipescelaiee dxplasemest of fegdipg Foas RS ARANER]B SBDEM BOLERERY BEL oy
(PEQ) tubes padhiQhvehfibh!BaH b&iites E@&uick}{%@ﬁj éotﬁﬁi%gﬂgéﬁ‘lag’e%ﬁé&é’ég&%&cﬁﬁwsCOD' c
Gastrostony (JET PEG procedures. E 119 USC

feeding tube, in a desired location, such as in the stomach or the jejunum, and such that

the device stays in the desired position during removal of the endoscope. In certain

embodiments, the present invention can be employed to reduce the number of intubations

needed for certain procedures, such as the number of intubations needed to place a

feeding tube. In certain embodiments, the present invention can also be employed to

reduce the number of steps required in certain medical procedures, such as by reducing

the oral to nasal transfer steps in feeding tube installation, reducing the number of times

tools or devices are switched or deployed in the body, reducing the number of hands

required to perform a procedure, and/or reducing the number of times the medical

professional must change hand position during a procedure.

[0019] In one embodiment, the invention provides a feeding tube; and a feature positioned along
at least a portion of a length of the feeding tube, the feature shaped to provide releasable
engagement of the feeding tube with a separate member. The feature can include a rail

shaped to slide in a slot. The rail can be disposed on an outer portion of the feeding tube.

[0020] In certain embodiments, the invention can be employed with respect to procedures
involving Percutaneous Endoscopic Gastrostomy (PEG) tubes and/or Jejunal Enteral

Tube through a Percutaneous Endoscopic Gastrostomy (JET PEG) procedures.
END5119USCIPS



-5 [0021] Brief Description of the Figures [0022] FIGURE | is a schematic
illustration of an endoscopic sheath and track. [0023] FIGURE A is a
schematic illustration of an endoscope inserted into a handle having a
hinged | atch in an open configuration . [0024] FIGURE | B is a schenatic
illustration simlar to that of Figure | A showing the hinged latch in a

cl osed position and feeding tube and carrier being advanced on a track.
[0025] FIGURE 2 is a schematic illustration of the distal end of the sheath
of Figure 1 showing a carrier being advanced on the track. [0026] FI GURE 2A
is a schematic isonetric illustration show ng the proximl end of the
endcap. [0027] FIGURE 3 illustrates different sections of a track disposed
on a sheath. [0028] FIGURE 4 is a top view illustration of a portion of a

track, [0029] FIGURE 5 is_a cross-sectional illustration of a track
suppd?¢dd od&iiéhﬁaﬂﬂﬂﬁlﬂiﬂﬁﬂﬁﬂﬂﬁﬂnderstood that the sheath may be forned of
a thin filmthat would not maintain the circular configuration shown in

Fi gurf@022] absaGiUREN! isrd seheradticidodimarion sfiahendoscepidcheatpand tranki ng di sposed
within the sheath). [0030] FIGURE 6 is a schematic illustration of a feeding
t ube I ergr f i £ i o i tion.

[ 00317 ol O R PR AR emitic MuPion SRR HldSR e Mgel R BRI faDER' Moat n
and track sHudungeddateh incaaraper conftpusationd to a di stal position on the track, and
with an indicator tab extending through a slot in an endcap to be vi ewable

by anoeagos p@RE A2 schédhdiRE18stta8ioR si%ﬁﬁ?ffﬁh&tfofiFliédﬂéﬂA%ﬁ&»@nﬂgM%ﬂﬁet he

di stal end of an endoscope being advanced through a sheath, wth
sheat h, traclkt,chah@cle%ﬂdrnowlogn@d/\%edlng@rbsggdg@a@nhﬂmg Fvasedoustiack - 6 [ 00331
FIGURE 9 is a schematic illustration of a distal portion of a sheath, track,

and qee2s| er ,FIGURE 2 ks dxghémiticifudtREios af the alstah sl & the sitathdfFihige adiawiaged to a

di stal position on the track.
carrier being advanced on the track.

[0026] FIGURE 2A is a schematic isometric illustration showing the proximal end of the

endcap.
[0027] FIGURE 3 illustrates different sections of a track disposed on a sheath.
[0028] FIGURE 4 is a top view illustration of a portion of a track.

[0029] FIGURE 5 is a cross-sectional illustration of a track supported on a sheath (it being
understood that the sheath may be formed of a thin film that would not maintain the
circular configuration shown in Figure 5 absent an internal member, such an endoscope,

being disposed within the sheath).

[0030] FIGURE 6 is a schematic illustration of a feeding tube carrier in accordance with one

embodiment of the present invention.

[0031] FIGURE 7 is a schematic illustration of a distal portion of a sheath and track showing a
carrier advanced to a distal position on the track, and with an indicator tab extending

through a slot in an endcap to be viewable by an endoscope.

[0032]  FIGURE 8 is a schematic illustration showing the distal end of an endoscope being

advanced through a sheath, with the sheath, track, and carrier shown in cross-section.
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[0034] FIGURE 10 is a schematic illustration of a feeding tube having a
feature for providing sliding engagenent with a track. [0035] FIGURE | 1 is
a schematic illustration of the proximl portion of the feature shown in
Figure 10. [0036] FIGURE 12 is a schematic illustration of a port for use in
mai ntaing the feeding tube in a desired position in the gastrointestinal
tract after the feeding tube is positioned and the track has been w t hdrawn
fromthe G tract. [0037] FIGURE 13 is a schematic side view illustration of
a distal portion of the feeding tube shown in Figure 10, illustrating a

di stal portion of a passageway (in phantom) through which nutrients may be
directed, such that the distal portion of the passageway does not have to
bend or curve to comunicate with a dlstgl feeding port, with the portion of

t he feedin%‘tube ext endin dlstally of the distal feeding port being
i ncl 0088l wi tRGHBEhista sehematis illysiratemyehddistalnostianef arshgath drack) angdrcpmier, ggd

wei ghts (in; U@aﬁﬁﬁﬁ‘am e@cﬁn Bk 9%(faﬂc9&to%d1§!élﬁ)%>§1'uogﬁﬂ i irdcRE feeding

t ube. [0038] IS a sc |c ITlhustration Istal portion of a

menber _whi ch na o mai nt ai n { he feeding ube n a desired

posi 196l durFIﬁHﬁEeWﬁaﬁcwy ifdl usgﬁ%g%f&pfse%ugﬁw%&% <atrg 3R N$atient' s
G tract. [QA38L ehdetiREntdvit] Strakschematic illustration of the distal end of
t he nenber of Frgure 14 and shomnng contact surfaces p05|t|oned si zed,

Foar 0302 S doL e R Ao halE Bl Rl R Bof porebeB B Flure SBwElet 1 o

i I lustrati orrigifre the di st al portlon of the nmenber of Figure 14 positioned
with respect to the proximl end of the rail feature on the feeding tube.
END5 Cl R RE qnpﬁ tion of
adj amgﬁporég}g%g{%? gj ]rs\(élﬁrm a%J Elus?r {ﬁ?ne&a§?l)ptt Re g"% ntté)lﬁ%ﬁ{eefx\é a’l g[tﬁgé 1rrrltaal‘lrrber of

Fi gure 14. [cﬁﬁébﬂ]poEihGaJREthé%astl*ohmsd’tlhaltteﬁt aftek ﬂ&d\ﬂéﬂnﬁg}tu&ﬂlsqjﬁldmﬁﬁﬂmmthb a
medi cal deV|ce g di cal, device can include a handl e, sheath, endcap,
and track) itfchhe er@lw g fegm thedaitfacht . such

[0037] FIGURE 13 is a schematic side view illustration of a distal portion of the feeding tube
shown in Figure 10, illustrating a distal portion of a passageway (in phantom) through
which nutrients may be directed, such that the distal portion of the passageway does not
have to bend or curve to communicate with a distal feeding port, with the portion of the
feeding tube extending distally of the distal feeding port being inclined with respect to the
passageway, and the figure illustrating weights (in phantom) which may be employed at a

distal end of the feeding tube.

[0038] FIGURE 14 is a schematic illustration of a distal portion of a member which may be
employed to maintain the feeding tube in a desired position during removal of the

endoscope and the carrier from the patient’s GI tract.

[0039] FIGURE 15 is a schematic illustration of the distal end of the member of Figure 14 and
showing contact surfaces positioned, sized, and/or shaped for engaging contact surfaces

on the proximal end of a rail feature associated with a feeding tube.

[0040] FIGURE 16 is a schematic illustration of the distal portion of the member of Figure 14

positioned with respect to the proximal end of the rail feature on the feeding tube.
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that the endcap and the distal end of the track are positioned in the snal
intestine (such as in the jejunum. [0043] FIGJURE 19 il lustrates advanci ng
a carrier and a feeding tube together on the track after the endoscope and
track have been positioned as shown in Figure 18, so that the distal end of
the feeding tube is positioned in the jejunum [0044] FIGURE 20 illustrates
feeding a nenber distally to a position behind the feeding tube to hold the
feeding tube in place in the G tract while the endoscope and nedi cal device
(whi ch nedical device can include a handle, sheath, endcap, and track) are
renoved in a proximal direction fromthe patient. [0045] FlI GURE 21
ilTustrates the feeding tube positioned to extend fromoutside the mouth to
the small intestine. [0046] FIGURE 22 ill'ustrates providing a transfer tube
through t he nose. {0D47] FIGURE 23 illustrates associating an end of the

t r andf4] ¢ yJAGHIRE 8@ sphematicdottemyicys illustrtion of adiaeent pessiony efghsyailfeatiure 24

illustrates §hge %@%ggﬁ}e aﬁﬂ%e%erﬁl{;lﬁ Ogﬁ?}eng;_t ube pulled through the throat

and the nasal cavity (such as w transfer tube of Figure 23) such

t hat praxi.nal d of the feedin ube extends fromthe patiegnt's nose
(fr oﬁﬁ@shosfﬁ_ﬁpﬁw F%_@l&zzﬂat?-ﬁ I@ﬁé%_afl%rl PREBE NG oHs i cope

Wi thin a mediegrk calemtibe b W) sHREH, ¢Rdcap ARMitaBk)GAR thOGT HE& of a Paidh Sucisheat h,
endcap, and track) into the G’ tract such that the endcap and the distal

end of the tthaidhe endeapiingshedigtal endiafghastraskaesposiiongd sthe emalljingestipe GuclPEG t ube
f eedi ng netggqqgégguﬁhgyre 25 illustrating a cannul a/ needle for providing a

END5119USCl rcut‘aneous incision through the abdom nal wall can be

transillumnated with a |i source associated with the endoscope, [00501

ht
FI GUIROBE | | F@R%tlgéllqsgﬁﬁssg/%@neiﬂéaﬁ@r@m adry fgedingtube sagsthenomis tagk puci ng a

| ooped  gui daaiddy éo?%%kggﬁékﬂﬁﬁgB%?o@iﬁo@ﬁﬂasishwﬁhf ﬁ%hr@q 8t RE 1kt feistggnd of

t he endoscope, enac eat h, tra passi ng t Rrough the [oop of the
| ooped gui deandoéthe feeding tube is positioned in the jejunum.
[0044] FIGURE 20 illustrates feeding a member distally to a position behind the feeding tube to
hold the feeding tube in place in the GI tract while the endoscope and medical device

(which medical device can include a handle, sheath, endcap, and track) are removed in a

proximal direction from the patient.

[0045] FIGURE 21 illustrates the feeding tube positioned to extend from outside the mouth to

the small intestine.
[0046] FIGURE 22 illustrates providing a transfer tube through the nose.

[0047] FIGURE 23 illustrates associating an end of the transfer tube with the proximal end of
the feeding tube.

[0048] FIGURE 24 illustrates the proximal end of the feeding tube pulled through the throat and
the nasal cavity (such as with the transfer tube of Figure 23) such that the proximal end of

the feeding tube extends from the patient’s nose (from a nostril).

[0049] FIGURE 25 illustrates positioning an endoscope within a medical device (which medical
device can include a handle, sheath, endcap, and track) into the GI tract such that the
endcap and the distal end of the track are disposed in the stomach, such as for use in a

PEG tube feeding method, and Figure 25 illustrating a cannula/needle for providing a
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[ 00511 FI GURE 27 advancing a PEG tube (such as a PEG tube having a length
substantially less than the length of the track) on the track, with the PEG
t ube di sposed on the track such that a first end of the PEG tube to be
positioned inside the body is advanced ahead of a second end of the PEG to
be positioned through the percutaneous incision, and showwng the first end
of the PEG tube being advanced off of the track. [00521 FI GURE 28
illustrates the second end of the PEG tube advanced off of the rail and
grasping a length of suture extending fromthe second end of the PEG tube
with the |ooped guidewire. [00531 FIGURE 29 illustrates pulling the suture
| oop and the second end of the PEG tube_sghrough t he percutaneous incision
and seating a bunper nenber at the first "end of the PEG tube against the

i nside surface of the gastric wall, with the endoscope positioned to

provi de vi evicytaggouspecisienthrongh theygxlamingl wepkearsbe transy|humingtedswith a lighlyj cal
devi ce and %ggﬁggggﬁa{gwqge&gﬁgeohge G tract and the external portion of
e adapte for uci ng

the PEG tub Intro g nutrients through the abodimnal wall.

005 F| QU ilJustrates pasitioni an endoscope ,(such as
[jast i@@@i}pe&l{:ﬁﬁ%ﬂ“?tﬁtﬁ reRYng e nasfﬂ? Ef@m(*ﬁmfwuw%&f‘gﬁroda&\vse 0P&R i ncl ude
a handl e, Srg%ﬂfemre?ﬁ}ggﬁﬂ&he ithuld, ﬁl‘?d(ﬂlustfdi‘ihg titeh ﬁlhenﬁro;?ﬂ{e e‘ﬁugsggﬁé:‘@ﬁdcta €

st
endcap, the distal en the gastroscope, and the distal of the track
ar e di sposedheath,tang trackopassing thsongh the lopp of thedodped guislEWirPEG t ube f eedi ng
met hod, with Figure 31 al so showi ng the endoscope can be used to

t r angegsiym rAGEREE @M.?M%G%e Guchld AIPBRub¥BAYing & WhBthtfBétarially less

needl e/ cannul a can be used to make and/or pass through a_ small incision

into the stdhicthe lnghzdihertragiron she trackyyith hedEG whe dispesed Ra thidesksudnd
| ntroduci ng Ryl GRR&Md giilh@?ﬂd fibé gf &Hﬂ)@itioh in§igé g{é'b%dy o Jd%%p‘é@ hﬁ&dto*?ﬁ medi cal
I sposed tner e ed t

device (w th gastroscope el n) can advanc rough the
| ooped gui desa¢and endvof the PREE tdibstpabitiemd thioughhthe pedtutaéoud éniisien, and shdveng di st al

end of the qRhLPSe AR AT QP ghpnum (such as pastthe

[0052) FIGURE 28 illustrates the second end of the PEG tube advanced off of the rail and
grasping a length of suture extending from the second end of the PEG tube with the

looped guidewire.

[0053] FIGURE 29 illustrates pulling the suture loop and the second end of the PEG tube
through the percutaneous incision and seating a bumper member at the first end of the
PEG tube against the inside surface of the gastric wall, with the endoscope positioned to

provide viewing of the seating.

[0054] FIGURE 30 illustrates the medical device and endoscope removed from the GI tract and
the external portion of the PEG tube adapted for introducing nutrients through the

abodiminal wall.

[0055] FIGURE 31 illustrates positioning an endoscope (such as a gastroscope) disposed in a
medical device (which medical device can include a handle, sheath, endcap, and track)
into the GI tract such that the endcap, the distal end of the gastroscope, and the distal end
of the track are disposed in the stomach, such as for use in a JET-PEG tube feeding

method, with Figure 31 also showing the endoscope can be used to transilluminate the
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of Treitz) [0057] FIGURE 33 illustrates positioning a feeding tube (such as
a feeding tube having a length substantially |less than the Iength of the
track) and carrier on the track, and advancing the feeding tube along the
track until the distal end of the feeding tube is positioned in the jejunum
and can be viewed by the endoscope. [0058] FIGURE 34 illustrates retracting
the nmedi cal device and gastroscope proximally into the stonach, while
hol di ng a nmenber positioned proxinmally behind the feeding tube to push the
feeding tube off the distal end of the track, and illustrating grasping a

| ength of suture extending fromthe feeding tube with the | ooped guidew re.
[0059] FIGURE 35 illustrates pulling the suture and an end of the feeding
tube through the incision through the égddininal wal |, and | eaving a distal
end of the feeding tube in the jejunum [0060] FIGURE 36 illustrates the
ext er nal porabAemingt walhesuch it A geddigseanaela pras deused to imake @nd/onpess Hueyghent s

t hrough the gbaqidiibalintdale! i.th the distal end of the feeding tube being
positioned in théﬂ%g?dhunfsrﬁg%&] FIGURE 37 illustrates the feeding tube in

| jth th ! d nedi cal devi ¢ d. [0062], FI GURE 38
7| Todoiiel s Tl BREAL R SR Rgoume Meieotliabh mosiges bkeaed B dBrIERS on t he
di stal end Ghe aihnGAYRE Hbch (RARIAANECER T faoBABR) 4 Eh FERTcAR) o

cross-sectional schematic illustration o exi bl e prong of t’he endcap
| oadi ng el errdanceq Go6uh tht PORE! @ddewitey vithahedistahende theapedica deviee widghent

the. sheat n, et Rt B cBRfosfipe oo OART RRS e M PR SCRE KT Sposea

w thin the sifqa¢itr)and engagi ng an outer surface of the endoscope, with an
Oring conpressing the flexible prongs and positioned agai nst the proxinm

face [6)6575 he RedsaPss ﬁiﬂgtré@éstﬂbsﬁiogf-nﬁta%edwtu)@@ugﬁ astzh%ecﬁﬁ'g fde hh@ﬁg'a rf'eglgﬁll enent

substantially less than the length of the track) and carrier on the track, and advancing the

feeding tube along the track until the distal end of the feeding tube is positioned in the

jejunum and can be viewed by the endoscope.

[0058]  FIGURE 34 illustrates retracting the medical device and gastroscope proximally into the
stomach, while holding a member positioned proximally behind the feeding tube to push
the feeding tube off the distal end of the track, and illustrating grasping a length of suture

extending from the feeding tube with the looped guidewire.

[0059]  FIGURE 35 illustrates pulling the suture and an end of the feeding tube through the
incision through the abodiminal wall, and leaving a distal end of the feeding tube in the

jejunum.

[0060] FIGURE 36 illustrates the external portion of the feeding tube adapted for introducing
nutrients through the abodiminal wall, with the distal end of the feeding tube being

positioned in the jejunum.

[0061] FIGURE 37 illustrates the feeding tube in place with the gastroscope and medical device

removed.

[0062] FIGURE 38 illustrates an endcap loading element which can be used to an endcap on the

distal end of an endoscope.
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extendi ng through the bore of the endcap. [0065] FIGURE 40 illustrates a
handl e sliding proximally on the endcap | oading elenent to be positioned
agai nst the distal face of the endcap. [0066] FIGURE 40A is a schematic
illustration show ng the proximal face a handle and showi ng an endcap

| oadi ng el ement extending into a central bore in the handle, [0067] FI GURE
41 illustrates a ring which can be attached to a distal portion of the
endcap |oading elenent. [0068] FIGURE 42 illustrates pulling distally on
the ring while pushing proximally on the handle, to provide a pushing force
on the distal face of the endcap with the handle, while providing a pulling
traction force on the outer surface of the endoscope with the flexible
prongs, such that the end cap and the CF}th slide off of the endcap | oading
element and onto the distal end of the endoscope. [0069] FI GURE 43

i 11 ude06dl es HGHRIEIHY is@ dressreectianal sehematisfillastratipmpaf aitlerdble padngend gegmdcapn

i nt er nal sunf e aEP endoscope and can be used to push an endcap onto an
endoscope. [B%gﬂi E 44 is cross-sectional, schematic illustration of

t he a&faratus of FIGJRE 43. [0071] FIGURE 45 is a schematic isonetric

i 11 udP96H i orFIGRIRE #jillupteatesithe endcamlpading glemeptidispasesbon the distad gad abthe and t he
forward portj Sq: . L i f

hpparat s beraisedte, BFRRAA AL Ghoscd Bt uln Ml (RN Anglor e
END5119USC! Rideapllodddf7dpmEit @idREsedByitten theshénthmatd engagiogren puter surfavesofithe i on

show ng expansi on of . tion of the . apparatus inserted into.t wor ki ng
channel” of | ARG R O rige sapprervitgpe BIbE rongspatapsitoned gipt e

i Il ustrati orprskigil fage bEHE idcdp,HRY IR disthl RRtiorsTithddricaPloading eRRRAT at us of
FI GURE 43 to push the endcap onto the endoscope in a first direction while

pul | i ng t he ifadingdipeughthe paresyd thesdndeapdi r ecti on. [0074] FIGURE 48 is a
cross-sectional, schematic illustration of a portion of the apparatus of

Fi guneoesd. [MIGURE 40 Bubtkatesh handR stidipg proxirailiyosiathe esduap tading eldnhesstotsd | on of

a portion of the apparatus of
P positioned3 fgainst tlﬂe distal face of the endcap.

[0066] FIGURE 40A is a schematic illustration showing the proximal face a handle and showing

an endcap loading element extending into a central bore in the handle.

[0067] FIGURE 41 illustrates a ring which can be attached to a distal portion of the endcap

loading element.

[0068] FIGURE 42 illustrates pulling distally on the ring while pushing proximally on the
handle, to provide a pushing force on the distal face of the endcap with the handle, while
providing a pulling traction force on the outer surface of the endoscope with the flexible
prongs, such that the end cap and the O-ring slide off of the endcap loading element and

onto the distal end of the endoscope.

[0069] FIGURE 43 illustrates a schematic isometric view of an apparatus that engages an

internal surface of an endoscope and can be used to push an endcap onto an endoscope.
[0070] FIGURE 44 is cross-sectional, schematic illustration of the apparatus of FIGURE 43.

[0071] FIGURE 45 is a schematic isometric illustration showing the distal end of an endoscope,
the endcap, and the forward portion of the apparatus of FIGURE 43 with a portion of the

apparatus being inserted into a working channel of the endoscope.
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Figure 43. Detailed Description of the Invention [0076] Figures 1 and 2
illustrate a nedi cal apparatus 10 according to one enbodi nent of the
present invention. In one enbodi nent, apparatus 10 can include a handl e 100,
a flexible catheter or sheath 200 extending from handl e 100, a flexible
track 300 di sposed on the sheath 200, and an endcap 400 di sposed at the
di stal end of sheath 200. Handl e 100 and flexible sheath 200 can each be
sized to receive an endoscope therethrough. [0077] Apparatus 10 can al so
include a carrier 500 which is adapted to slidably engage track 300, as
shown in Figure 2. Endcap 400 can be sized and shaped to engage the distal
end of an endoscope, such as an endoscpPF_looo as shown in Figure 2.
Endoscope 1000 can be any commercially avail abl e endoscope, such as a
gastroscope or cql onoscope having .an articulating distal sectjion, and

i ncl J@?% a KIOMREP sasqhamatic senieticiillystigsiop sheyving pxpansion ebpportian gt tei t abl e
endoscope, i ek iletbd Rthe WoRlihiHaARel 9P EeleAd6RARS and pediatric

col onscopes can be used wth the present invention. Suitable endoscopes for
use w th .invention include, wthout, limtation, node] PCF100,
por1 W31 paRBAGRER s neheTiaRisuinie Hyedion SRt ag e ea g ey Rilan

Cor por at i on ffuath2BRihe apgdtful sNAIGURIVNS tSHRR tHE ABhp Mislthe RAGRARopR aGRE be
sized to receive varjous dianeter END5119USCIP5 _12 endoscopes, such as, but
not |inited diggctiemubidcriping thagndpgcepedn tewppesitedifstitiout 9 mMm to about 14
mm [00781 To introduce the endoscope 1000 with the apparatus 10 into a

pat i §0074] t heFIGUREBA®Is ardiyss-sedtivhhl, véhefatic itlusitatiol by a odios 0O fe.appdratus beat h 200
is preferablﬁ formed of a thin, light weight, drapable polynmeric film
material whildB€4A be relatively soft and elastically extensible, and which
has substantially no torsional stiffness and no torsional |load carrying
capal00isjy. BGURE 4pmhal cedssistctionalyschamatihdusttdtion ofi e abhiod of therapparatas of ai n a
circular or Qther, regular cross-sectional shape in the absence of an
internal strU8¥6f 8 (such as an endoscope) supporting the sheat h.

Detailed Description of the Invention

[0076] Figures 1 and 2 illustrate a medical apparatus 10 according to one embodiment of the
present invention. In one embodiment, apparatus 10 can include a handle 100, a flexible
catheter or sheath 200 extending from handle 100, a flexible track 300 disposed on the
sheath 200, and an endcap 400 disposed at the distal end of sheath 200. Handle 100 and

flexible sheath 200 can each be sized to receive an endoscope therethrough.

[0077] Apparatus 10 can also include a carrier 500 which is adapted to slidably engage track
300, as shown in Figure 2. Endcap 400 can be sized and shaped to engage the distal end
of an endoscope, such as an endoscope 1000 as shown in Figure 2. Endoscope 1000 can
be any commercially available endoscope, such as a gastroscope or colonoscope having
an articulating distal section, and including a viewing element 1100 and a working
channel 1200. Any suitable endoscope, including without limitation gastroscopes and
pediatric colonscopes can be used with the present invention. Suitable endoscopes for
use with the present invention include, without limitation, model PCF100, PCF130L,
PCF140L, or PCF160AL endoscopes manufactured by Olympus Corporation of Japan.

The handle 100, sheath 200, and endcap 400 can be sized to receive various diameter
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100791 In one enbodi nent, the sheath 200 can be forned of a material having
an elastic nodulus of |ess than about 20 ksi , nore particularly |less than
about 15 ksi, still nore particularly |ess than about 10 ksi, and even nore
particularly | ess than about 7 ksi. The sheath can be forned of a material
having a yield strength of |ess than about 500 psi, nore particularly |ess

t han about 300 psi, still nore particularly |ess than about 200 psi, and
still nmore particularly |less than about 125 psi. In one enbodi nent, the
sheath can be formed of a material having a yield strength of between about
90 psi and about 120 psi. The elastic nodulus and yield strength can be

determ ned as an average of five or nore ., neasurenents, and can be

determ ned usi ng ASTM t est #D882 (Standé}%'Test Met hods for Tensile
Properties of Thin Plastic Sheeting) using a gage length of 4.0 inch, a gage
wi dth of 1.CnAessapesgsuchas, bvhlil%wﬁa@g t@ §0dascerss hpwng pdiakieas Srog akoyed MM m (e. g
about 0.005tohgﬁﬂh4nﬁﬁd a test machine speed of 0.4 in/mnute. In one

enbodi nent, the sheath can be forned of a filmhave a nodul us of |ess than

about 7 ksi,_a yield strength | ess than about 125 psi, and a tensile
str eﬁ%%% ot ‘o epdienhreae 93%@@9&%&9 8PRRLRE 1Y 19m3 PYenhthe Qpesdar mayout 1 M
Pa (mega Pasgd with BBlksn 887dnti&ebpe. | Pheahedt 260 isPRAYabE thidded cﬁ"&%i%% 'fié”; ][T!Dr e

particularly about 10 Mpa or greater. The sheath can be forned ilm

havi ng a t enwdighs, drapablegradyroeriq frematedal whithepnABThlativedg )fbéndeglastiealyt about

200 percent, e p ' I . e t..200 ent . till nore
particuIarIfxgﬁégk’@g%&%§$@%ﬁ%b%%hﬁgygsh¥%§&%ﬁté§T§%@%ﬁb@ﬁ?oﬁgﬂﬁgduIus,

yi el d strenghafryingemsablity s Byefdgipableaids mkan gait thershedtle dekstnet naineddn as nean of
at least five nmeasurenents. [0080] In sone enbodinepts, it can be desirable
fhat the sheCHaBOP G cgae é‘ﬁ?%’&n%lxﬁé?l’et‘ﬂg‘e%ﬁ%‘é?? HhmF%??dts?i“‘iS‘Fret(%ﬁscope

Wi thout use Qfn@ndddfdpe§ fiPporting 1R hegfDOdi nent, the sheath 200 can have a
non-snooth, textured ihner surface 210 that prevents the inner surface of

L, TSP S SRl i 30 3 P P S Ry TG R

gri ppi ng t hesfgsd a6 apeut R0kel Ghort PerticslBARds BaR absi¢h 188 stil i pdFbiBaryf 1t IS

desired to rotate the sheath and endoscope )
less than about 10 ksi, and even more particularly less than about 7 ksi. The sheath can
be formed of a material having a yield strength of less than about 500 psi, more
particularly less than about 300 psi, still more particularly less than about 200 psi, and
still more particularly less than about 125 psi. In one embodiment, the sheath can be
formed of a material having a yield strength of between about 90 psi and about 120 psi.
The elastic modulus and yield strength can be determined as an average of five or more
measurements, and can be determined using ASTM test #D882 (Standard Test Methods
for Tensile Properties of Thin Plastic Sheeting) using a gage length of 4.0 inch, a gage
width of 1.0 inch, a test thickness equal to the thickness of the film (e.g about 0.005
inch), and a test machine speed of 0.4 in/minute. In one embodiment, the sheath can be
formed of a film have a modulus of less than about 7 ksi, a yield strength of less than
about 125 psi, and a tensile strength at break (measured according to ASTM D 638) of at
least about 1 M Pa (mega Pascal), more particularly at least about 5 Mpa, and still more
particularly about 10 Mpa or greater. The sheath can be formed of a film having a tensile

elongation (measured using ASTM D 638)of at least about 200 percent, more particularly

at least about 500 percent, and still more particularly about 800 percent or more. The
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together. The inner surface can be textured and the outer surface can be
generally snooth, or both the inner and outer surfaces may be textured. The
i nner surface of the sheath 200 nmay have the same texture as the outside
surface, be relatively nore textured than the outer surface, or be
relatively less textured than the outside surface. [0081] The textured inner
surface can be provided with el evated portions, depressed portions, or

conbi nati ons of el evated and depressed portions. For instance, the inner
surface can include randomy spaced bunps or protrusions, or alternatively,
can be provided by raised portions (such as bunps, ribs or protrusions )
that occur at regularly spaced intervals, which intervals may be of
general ly uniform spacing. The texture of"the inner surface can be neasured
in ternms of a roughness average neasurenent, where "roughness average" or
"Ra" is the Ia?cltﬁwldétrao@hdﬁ@ﬂsﬂr@w apd glongasiop are deserprinedras megp a5 #k ed
profile hei gbist H6¥indidufidsentl vi ded by an eval uation length, as set forth on
page 728 of the 275" edition of Machinery's Handbook, 2004, incorporated

T A R T A
Anal yzer narikeksh 1BNgtK¥othe SEspRAWiBloLOIse OF a IU¥ridatte &kedem@anﬁentﬁh@sﬁe]aihl owi ng

neasurenentﬁﬁ%raneters and anal ysis paraneters can be used TO
Measur nent &AR havyest noncsiifosh, téxgred/puer jusfacestidrthat mgmentsthinsr sufageok 240

Nor mal ; Phasy ¢ f@¢ oy dis 1% Mn
Area END5119E%§?@@6%%%ﬂg?§§:Féc ; Efgﬁ%ﬁﬁl%@?@%h?gmaégF on%h Pf%nectlon
Order is "Lomdbdscope.; Tﬂaaaxtued Ffmrieng&ﬁacb san al&df 4id in grﬂmeg tEeemldsso;ie thrpugtBthan
Controls (Sc th.s e , te ded Scan th is 11000 mcro
nches: - FDA B 0 GHE Ry for UTR TS UL PEIR BF Sheath ASPESECP L owpiass”
Filter Type togethdlV Thadfies surfabd &dn Béitaa@aefd #hd fhe oufer duttackichr B¢ gdietily Fr eq.

/ml; Filter Low Freq. 1/ml; Filter Trimis "Of";, Renove is Pl ane";

Trimis 0; Remgihe ospotkéhe inseragiioutespiriasesipayghe textrgd) Ths imepsirfaps phthei | s
"ON'; Data Féhxlaelth Wma? h&v thd Qﬁné@%wa%qﬁé]&ﬁsﬁ@ﬂlrgge,%qaametly m%resl)éxtMe(ahel son

than the outer surface, or be relatively less textured than the outside surface.

[0081] The textured inner surface can be provided with elevated portions, depressed portions, or
combinations of elevated and depressed portions. For instance, the inner surface can
include randomly spaced bumps or protrusions, or alternatively, can be provided by
raised portions (such as bumps, ribs or protrusions ) that occur at regularly spaced
intervals, which intervals may be of generally uniform spacing. The texture of the inner
surface can be measured in terms of a roughness average measurement, where
“roughness average” or “Ra” is the arithmetic average of the absolute values of the
measured profile height deviations divided by an evaluation length, as set forth on page
728 of the 27" edition of Machinery’s Handbook, 2004, incorporated herein by reference.
The roughness average can be measured using optical interferometry with a Zygo
NewView 100 3D Imaging Surface Structure Analyzer marketed by Zygo Corporation of
Middlefield, Conn. The following measurement parameters and analysis parameters can

be used:

[0082] Measurment Parameters: Acquisition Mode is “Scan”; Camera Mode is 320x240
Normal; Phase Controls (AGC is “ON”; Phase res is “High”; Min Mod is 1%; Min Area
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bj ective Lens, and the sanples can be coated with gold or otherw se coated
to provide an generally opaque surface that reflects light. Gold coating
can be applied with a Hunmer 6.2 Sputtering System [0084] In one

enbodi ment, the inner surface of the sheath 200 can a have a roughness
average value Ra of |ess than about 500 mcro inch (.000500 inch), nore
particularly | ess than about 400 mcro inch, still nore particularly |ess
t han about 250 micro inch, and still nore particularly |ess than about 150
mcro inch. In one enbodi nent, the roughness average value of the inner
surface can be between about 50 and about 500 micro inch, nore particularly
bet ween about 50 and about 250 micro inch, and still nore particularly
between about 75 and about 125 micro incfy_The roughness average value is
determned as a nean of at |east five neasurenents. [0085] The inner

surface of the.s? th 200. can‘&]g ve a coefficient .of f.ri,qtﬂon i.ch i.s
sui tabl e fors'%dt gﬁl‘ﬁﬂ’d‘ Honds, E%ro’p OW’Etf?“t(ﬁréierslﬁe PFAUSB O, RFAVE WHMET 1l so
al | ows the eqdesanRe Z0onPe 1xPSeht Comasls WchhieAgthhe“Bhartd; Wxidhaed sexcessi ve

effort. A suitable 1nner surface can have a coefficient of static friction
and a coef f iLengthitis 1009 migronigctios; BPA s ihileW dan both be | ess than about
1.0. In one enbodi nent, the coefficient of static friction can be between
about[0083] 3 axwhlwidurarfetérs{ Filteeispdotvipasst;altilter THpt Wy ebdpetitFiRerVmdowize) and
the coeffi ci,en% of B’El {}\gi ng frictjion can be between_abqut ?.,3 and about 0.6
(more parti dal Zhiferdbghges dbBii ity Lovaliga aeili FltesTrimds ngity Remaveivn sl ed

formed of UlpamedOffh f8d; Rehdle SHREs SCONI %il%@f{eigﬁf(xmt)'iscl.if;'rﬁtdPi'il igan be
bet ween about 0.Z and about 0.5 (nore particul arly bet\ween about ENDS]
| QUSCI P5 - 1N Datafiill Mayuis 26. Fhe meaburdmentsoah be aiadawithfa 5 Mighelgorf ri cti on can
be between out. 0. n .o nor ticularly bet ab 0.3 and
about 0.4y (OPhgaLEnf 34 oR SRR s TG R R B BE IR ED R - 21
coef fici ent anfgesérally opagnelsiface thagrefletts lightn Guddicdzeing omabaappliedisithg ASTM t est
#D1894 ( Standard Tégé Met hod, for Static and Kinetic Coefficients of
Friction of BI@e; Q2 PPYHRIREPYHR®et i ng). The coefficient of friction is
determ ned as a nean of at |east five neasurenents.

[0084] In one embodiment, the inner surface of the sheath 200 can a have a roughness average

value Ra of less than about 500 micro inch (.000500 inch), more particularly less than
about 400 micro inch, still more particularly less than about 250 micro inch, and still
more particularly less than about 150 micro inch. In one embodiment, the roughness
average value of the inner surface can be between about 50 and about 500 micro inch,
more particularly between about 50 and about 250 micro inch, and still more particularly
between about 75 and about 125 micro inch. The roughness average value is determined

as a mean of at least five measurements.

[0085] The inner surface of the sheath 200 can have a coefficient of friction which is suitable for
gripping the endoscope with the sheath 200, but which also allows the endoscope to be
positioned within the sheath without excessive effort. A suitable inner surface can have
a coefficient of static friction and a coefficient of sliding friction which can both be less
than about 1.0. In one embodiment, the coefficient of static friction can be between about
0.3 and about 0.6 (more particularly between about 0.4 and 0.5) and the coefficient of
sliding friction can be between about 0.3 and about 0.6 (more particularly between about
0.4 and about 0.5) using a friction sled formed of Ultem 1000 material. The coefficient

of static friction can be between about 0.2 and about 0.5 (more particularly between about

ENDS5119USCIP5



[ 0086] In one enbodi nent, the sheath 200 can be forned of a thernoplastic
polyolefin film having a thickness of | ess than about 0.0 10 inch, and can
conpri se pol ypropyl ene, polyethylene, and m xtures thereof. In one

enbodi nent the sheath can be forned of a filmhaving a thickness of between
about 0.004 to 0.006 inch, nore particularly about 0.005 inch. One suitable
filmis avail able as Basell Softell Q20F rmade by Basell NV, Hoof dorp,

Net herl ands, such as can be provided by Specialty Extrusion, Inc. of
Royersford, Pa. [00871 The handle 100 can be fornmed of any suitable
material, including wthout |limtation relatively rigid bioconpatible
netals and plastics. One suitable naterl?g fromwhich handle 100 can be
formed i s nol ded polypropylene such as avai |l abl e as Hunt sman

12N25ACS296 from Hunt sman on TX.. [00881 As shown in Figure 1,
handl e 100 chhamhapeut). Mrthff ?cg?f%@mtﬁaﬁlrdé%a frﬁSF‘%B(F%he bepreenghoutd2 andavi ng a

proxi mal opejbiD. § @hork g)sﬁicmang bEh B HRRE OB g atishe 1) gghgﬁ%n&loq'tésrt akdy

converglng coni cal section 10 andl'e 100 1 ncl udes”an opening 101 at
it's proxi mdbrmesiaf 446C stagdess sieply Tehe cecfﬂgsnmfetatlﬂaed bladiog &lcsion nanebenal channel

sect i on 103 e oFRE SRIREGof A sBTodGRrAT AR it Robk ARl 2

general |y catietdietIafFrdtion ©€ Plagtic Hiltp aﬁcsblmwng)n Ti e tidnt 60fricaspRNi Ng t 0
section 104. The generally conical channel section 105 can taper froma

rel atively |dgfe@@rnefiﬁﬁ@measl ahattleast Hivs measutementsel y smal | i nner diameter as the
channel section 105 extends distally. A track support structure 120 is shown
ext erj@i8sd fln@m: s@abodimest, te2heatid20Mehntbe fempd@ifta thetniopldstic polpoleB0 fikh an

inclined angl e. wi t ect END5119U S - 1 tothe.lonltud nal axis of
sect i ons 105iHd 1BiskoR SElkswRRALPD FUHinc 6 P SHRPisH PORPIREY BB ¢ | on of
the track 3855 Oyehg@e%%] arfdl GRS théredNdn bE: ethbdiihEmtRe sneRRAA bE fornedsr #f an

endoscope 1 inserted into handle 100. A hinged |latch 140 can be

posi ti oned dilmiravingjadhiskuness of batweqsr abritfhPO4etn @-196 inghaatere Bgticularyeabont ch 140
can be hi ngegodanifiohd @GkbiE HIM idRRiHle 3¢ BiAch Yokl 6920 HEHe A5 BRIV,

Hoofdorp, Netherlands, such as can be provided by Specialty Extrusion, Inc. of
Royersford, Pa.

[0087] The handle 100 can be formed of any suitable material, including without limitation
relatively rigid biocompatible metals and plastics. One suitable material from which
handle 100 can be formed is molded polypropylene, such as is available as Huntsman

12N25ACS296 from Huntsman Corp. of Houston TX.

[0088] As shown in Figure 1, handle 100 can have a generally cylindrical proximal section 102
having a proximal opening for receiving an endoscope, and an adjacent distally
converging conical section 104. The handle 100 includes an opening 101 at it’s proximal
end for receiving an endoscope. The handle’s internal channel for receiving the
endoscope can include a generally cylindrical channel section 103 (shown in phantom)
corresponding to section 102, and a generally conical channel section 105 (shown in
phantom) corresponding to section 104. The generally conical channel section 105 can
taper from a relatively larger inner diameter to a relatively small inner diameter as the
channel section 105 extends distally. A track support structure 120 is shown extending

from sections 102 and 104 to support a track ramp 130 at an inclined angle with respect
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l'iving hinge or a nechanical pin type hinge. The latch is shown in an open
position in Figure I A and a closed position in Figure 113. The | atch, when
in the closed position, extends over the track 300 at or adjacent the
proxi mal end of the track and can assist in preventing conponents slidably
supported on track 300 from "unzi pping" fromtrack 300 or otherw se being
di sl odged fromtrack 300 during use. In Figure 1B, a carrier 500 and
feeding tube 600 (both described in nore detail below) are shown being
advanced by hand in a distal direction along track 300. [0090] An

el astically extensible nenber can be enployed to provide a distal biasing
force on the endoscope and a proxi nal éSIng force on the handl e 100. For
i nstance, the handle 100 can include an'elastic strap 150 (shown in Figure
18 and 19). The elastic strap can extend froma portion of the handl e 100,
such as t he tothedrngitdinal @0s @t?set:tm;ls 407 aed U4 Traek ramp 3G eanrsuppadrbibp t hat

encircles a pe 1000, such an endoscope accessory
channel porﬁggghhpérag %@ﬁg rap 150 is useful for accommopdating variation in

endoscope | engths, assists in maintaining tautness of the sheath, and

assi 4089 n  Figyray kb andh 4B difustais ieamettig VIFW%O%%F‘@SJ‘@%EC 1000 ingerted it bandine
el astic S”alﬁ)ocﬂnhlh dlﬁﬂa?'l@d 91 o%RnEH@d‘a?%PS?JE&'ht oecHQF ﬁﬁﬁ%ﬂ&’ﬁfﬁj&& to scope
orce urg t

bendi ng, and to pro I de a I asl ng e endoscope
di stal ly inti®0t Abe ketehdl 49 Qambe dhnged to. the ﬁhctkeramptlBOet ytructmsﬂé(adudmﬂiyaast [ c

strap, a relativel |nela ti.c . str oul d ed,, and a_biasi

coutd be e gy SATRETAN G P e TRE s thePh b o oBRrEeHRRME e ack
from pleati VIQ% e mtdﬁeravw@sed poyitisiin ur@th ITRe RIRBOSHEPE: thEBlosddokitioge, the
strap could be generally inextensib and the handl e coul d be formed of an

el astical | y extsodefer Hedraek 580 plor aéracgwmrwmab@r@wftth%&raw@d cangsist Bf t he
By
t her nopl ast i @ odieasisoheing flistodged fromgrack 3@hduroligsisal Indigurefl By hearrientifsmdpe
1000, e R 00 e ST RS BRGS0 o
measur ed USiHagd in a distal direction along track 300.
[0090]  An elastically extensible member can be employed to provide a distal biasing force on the

endoscope and a proximal biasing force on the handle 100. For instance, the handle 100

can include an elastic strap 150 (shown in Figure 18 and 19). The elastic strap can

extend from a portion of the handle 100, such as the track ramp 130 or the structure 120,

to form a loop that encircles a portion of the endoscope 1000, such an endoscope

accessory channel port. The elastic strap 150 is useful for accommodating variation in

endoscope lengths, assists in maintaining tautness of the sheath, and assists in

maintaining engagement of the endoscope in the handle. The elastic strap can be

employed to compensate for length changes due to scope bending, and to provide a

reslient biasing force urging the endoscope distally into the handle and sheath.

Alternatively, instead an elastic strap, a relatively inelastic strap could be used, and a

biasing member could be employed in the handle or sheath to maintain the sheath and

track from pleating or otherwise “bunching” on the endoscope. For instance, the strap

could be generally inextensible, and the handle could be formed of an elastically

extensible material or geometry, such that the length of the handle would be extended

when the strap was engaged on relatively longer endoscope.
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the A scale, 0.120 inch test according to ASTM D2240). The endcap can be
pressed onto (e.g. slightly expanded to fit over) the distal end of the
endoscope with the distal end of the endoscope being gripped by the endcap
400. One suitable material fromwhich endcap 400 can be formed is nol ded
Sant oprene brand thernopl astic elastoner. Providing an endcap 400 froma
mat eri al such as a thernoplastic elastoner can be desirable in that such an
endcap 400 can be pressed onto the distal end of the endoscope, as
described in nore detail below [0092] Referring to Figures 1, 2, and 2A

t he endcap 400 can include a generally cylindrical body portion 410, a
distal face 412, a proximal face 414, ang7a central bore opening 420

t heret hrough for receiving the distal end 6f the endoscope 1000. The endcap

400 can have internal, circunferentially extendi ng grooves 422 spaced apart
al ond00HE | eFnsicap 440 canthe formedraf aithesmeplagtic aastamanterditiing pe thgsksial sgd abbe A

track recess § SHAY i { be t . hal ortion
410. The r eceélééé}:ﬁégl@gh %gé ?)elcrilcggg |Og tg %Wéygﬁﬁ %dm&atﬂgte%&gl%(llﬁglg dﬁ"goglféetg%g?{esgnd can
be sized andhahapatl® andmereymrtidutarlyi tetveden abeuit 60 ahthebdut 80 K as Bi@&urddfusihgsi r ed,

t he proxi mal ,eqge of e. bore openin ered or chanfered to
e ot T b AR 0, iR SR ASTA BP2 8RB Sie Sinfantsed StiB003)
The endcap 4@%. g@gﬁﬂ%ﬁ}%nhmiotﬁi%var)%{éﬁistﬁ%gd6F{m%h&£oﬁ;ditﬁﬁk_mél%9@bﬂg

through at least a portion of the body portion 410 and opening on the
di stal face thgondogtape baing grigpeddot thp gndeap 460Gy Ope syitablematarialfean Bbishdi ng t rack

recess 424, el ne t enerally the
same "o'cl ocin c%oétsdiétciagﬁégégn}%g{:]lag@%s&g?%?n%%%ﬁégﬁﬁ% léssﬁgglgﬂ%ﬁ[g shaped to
recei ve a t akrovidingtanendcapciO0 ditoar a thaterielesuclags althemiopibestic biaktomer tan tene:

channel 520 fexrafit BhaT3ue endoon BB B aitp edants ThaSEH sids! BEGER BP0 430
can be inclifersdided al hyre detidelw, as the sl ot 430 extends fromrecess 424
in the distal direction, such that a tab or other indicator device

ox ek, | Ngehesh B0 hond it SO e AP 575
400 can be body portion 410, a distal face 412, a proximal face 414, and a central bore opening 420

therethrough for receiving the distal end of the endoscope 1000. The endcap 400 can

have internal, circumferentially extending grooves 422 spaced apart along the length of

the internal surface of central bore opening 420. A track recess 424 (Figure 2A) can

provided in the upper half of body portion 410. The recess 424 can extend distally from

the proximal face 414, and can be sized and shaped to receive the distal end of the track

300. If desired, the proximal edge of the bore opening 420 can be tapered or chamfered

to assist in pressing the endcap onto the distal end of the endoscope.

[0093] The endcap 400 can also include a slot 430 (Figure 2 and 2A) extending through at least a
portion of the body portion 410 and opening on the distal face 412. Slot 430 can extend
distally from a surface bounding track recess 424, to be disposed with respect to track
300 to be at generally the same “o’clock” position as track 300. Slot 430 can be sized
and shaped to receive a tab or other indicator device, as described below. In one
embodiment, the proximal end of slot 430 can be generally aligned with channel 320 in
track 300 (described below), and the distal end of slot 430 can be inclined radially
inwardly as the slot 430 extends from recess 424 in the distal direction, such that a tab or

other indicator device extending through slot 430 is directed distally and radially
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joined to the distal end of the sheath 200 by any suitable nethod, such as
ultrasonic welding. [0094] Track 300 can be supported by sheath 200, and
can extend from handl e 100 to the endcap 400. Figure 3 shows track 300
supported on sheath 200 with a portion of the track shown in phantom
Figure 4 illustrates a top plan view of the track 300, and Figure 5
illustrates a cross-sectional view of track 300 supported by sheath 200. In
Figure 5, the sheath 200 is shown in cross-section as it would appear if
di sposed on an endoscope for illustration purposes, with it being
understood that, in one enbodinent, the wall of the sheath 200 can be
generally flaccid and drapable, and Iack1 ufficient stiffness to maintain
t he shape shown in Figure 5 w thout the Support of the endoscope or other
i nternal support. [0095] Track 300 can be a generallﬁbcontinuous, unitary

pi ece of matiewardly tabe viewaklediydbe ontisa of thaendrsrone 190D eihbe Andaap0@ raimke t o reach
froma poi nt,au ﬁ)‘ Hedis f“@fttﬁﬂ%e&tﬂ 280 Bg hn{% %Ji{&b@rmetﬁdg §th a%‘ﬁltfaﬁ?ni@t omach of

the patient,” such as thro e pyloru into t snal esti ne.
Track 300 caweldiegfornmed of a flexible polyneric material, such as extruded
pol ypropel ene. One suitable material fromwhich track 300 can be formed is

PNt 3000) 234RACRAZhn BY QigpBRPy ggg@hggo,tﬁmn CRERY O HERUS 00 toTife erdegp Sheat h

200 can joined to the trac any suitable joining nethod, such as
by ul t r asoni4d®0wElgurentyshowsheackiBeQ suppemell @f shedth 200 adth a3eBtiaaof thetrapkshoww!| ded

onto the end._c 400.. or ptherwi se jpined to,end,c 400..i n recess, 424. The
oondl e 100 dnRABCHR Fisffe PlNSRASop bRy §F HEGCAR, itk el o
proxi mal end wdssisbiontiadéw 30 adky308RMpsorict 8 kigeatie2(000dn Fidued5,ake $heath B0 asoni ¢

wel di ng. [0Q96] Track 300 can jnclude a generally C shaped channel body 310
defini ng an If fipsYiB grops-sectign agit vorkappeasdpdisnpsed s an eriepqopm forriestiglion, 310

can i nel ude 00t R3¢ bR FHRERBA 1Bk IF oHebh Sodihéne HEdahIRckhka 8@l ng

prongs 316. The body 310 can so include a plurality of circunferentially
ext endi ng sicde b¢ grerdiy(lagsiti @and dragatdeitand latk pufficent ssdthess 8 binintaidjtheshape t abs

330 on each gi de ofi RS §4ASk i30S b . SRRLSY: SPAhL inEHalsifoRY the

[0095]  Track 300 can be a generally continuous, unitary piece of material which extends
longitudinally a length sufficient to reach from a point outside the patient to a point in or
distal to the stomach of the patient, such as through the pylorus and into the small
intestine. Track 300 can be formed of a flexible polymeric material, such as extruded
polypropelene. One suitable material from which track 300 can be formed is Huntsman
23R2Acs321 available from Huntsman Corp. of Houston TX. The sheath 200 can be
joined to the track 300 by any suitable joining method, such as by ultrasonic welding.
The distal end of the track 300 can be over molded onto the end cap 400, or otherwise
joined to end cap 400 in recess 424. The handle 100 can be joined to the proximal end of
the sheath 200 and the proximal end of the track 300 by any suitable method, such as by

ultrasonic welding.

[0096) Track 300 can include a generally C shaped channel body 310 defining an inverted T-
shaped channel 320 in cross section. The body 310 can include floor 312, upstanding
side walls 314, and inwardly extending prongs 316. The body 310 can also include a
plurality of circumferentially extending side tabs 330 extending outwardly from body

310. Adjacent tabs 330 on each side of the track 300 can be spaced apart, such as by the
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scal l oping (shown in Figure 3 in phantom, or by other spacing nethods, such
as notching, to maintain the flexibility of the track 300. The tabs 330 are
shown joined to the inner surface 210 of the sheath 200. Tabs 330 can be
joined to the inner surface 210 by any suitable neans, such as with
adhesive or other bondi ng nethods. [00971 Wthout being |imted by theory,
the tabs 330 can be enployed to stabilize the track 300 with respect to the
endoscope when the endoscope is positioned in sheath 200. The tabs help to
mai ntain radial alignnent of the axis of symmetry of the track channel 320
with respect to the endoscope 1000. Accordingly, the sheath 200 and the
track 300 can be rotated C|rcunferent|algy as a unit about the endoscope
1000 to different o'clock p03|t|ons an& fhe tabs 330 help to maintain the
track 300 (and channel Edg in radial orientation with respect to

t he endoscop%‘a loprieg (gbavp lg@raﬁan pg@nt@m ar boatherspaging mediodg zach as i | | ust rat ed

in Figure 5, s nlgg t[(pl?laﬁ[ﬁ(?f? %F:ﬁfbﬁlﬂgﬂhh%%&l@ﬁé dlnﬂleq ﬁé'a &fomnﬁglqg@{ory of

channel 320 genera I gne hara 16 ext omt he
center of t hthefrmer smﬁio‘sznb@fth@ €RB06C d‘ohmﬂmgan be pjmadetmumcimmmmfan‘e 2Albe

present invention e track 300 h east one . portion which has a
greater fl egl?}b?"lylswa HEERndCAS? ngraflﬁ‘ﬁwe(?f oﬁﬁbg‘ﬂd&%@ethﬁ S-i nstance, the
track 300 can include a portion having a bending flexibility and axi al
f1exi{B097ty Whtaoutibsmgdmw&y thévan thmtebb}frﬁohan@efemidybd kd stabibedhasack 300

flexibility anot ryion t rH

traok 300 | <% hBRRLE R St dobee ineh WP Eoeis PouBbiesid shebur oty nfs e ' "
flexibili ty.heﬁeﬁimﬁﬁtaﬁ, ratdai zﬂtgnmaﬁt dfahd s ahs'ymiemyas&hdwcklcﬁm@t3wwnﬁ rack
300, can be the nost erxibI&HPortlon of the track in both bendlng and

axi al ext ensieghect tadha sndpscape LARY. accqedingly, dhectheqin 20 endthgitaeka POGeagtbepor t i on
of e, endoseons iRUARER A o9% LhF UG AGnaRensd (04! giRRnEBARRROPE.  Secton

B can be relatively nore stif Section A Section C
can be the ppasiionslangdrettaterddthetptte mairtigik tlimcacaﬁdOémd chennebB2Y)iiv ploper | ess
flexible than ext end out 10

S i A
koo © L Rl idigh vifh SREe b hpe. ST 8N W oFEHERR foo” L he
| engt h of t hehahichGB0 isINGst@A iR Figate 3, Sdthi thebrol-sedflonal 6difeslinEMakiDd#SCl PS5

symmetry of channel 320 being generally aligned with a radial line extending from the

center of the the endoscope.

[0098] According to one embodiment of the present invention, the track 300 has at least one
portion which has a greater flexibility than another portion of the track. For instance, the
track 300 can include a portion having a bending flexibility and axial flexibility that is
greater than the bending flexibility and axial flexibility of another portion of the track.
Referring to Figure 3, the track 300 is shown schematically to have three sections of
different flexibility. Section A, which can be the distal most portion of the track 300, can
be the most flexible portion of the track in both bending and axial extension. Section A
can be associated with the distal most portion of the endoscope, such as an articulating
portion of the endoscope. Section B can be relatively less flexible (more stiff) than
Section A. Section C can be the proximal portion of the track 300 and can be relatively
less flexible than region B. In one embodiment, Section A can extend about 10 inches,
and Section B can extend about 26 inches. In one embodiment, the length of the track

300 can be at least about 50 inches.
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-20 [0099] In the enbodi ment shown in the Figures, Sections A and B are
interrupted at intervals along their respective |lengths to reduce the
bendi ng stiffness and the axial stiffness of the regions, while Section C
can be generally uninterrupted. The interruptions in Sections A and B are
provi ded by a series of slits 340. As shown in Figures 3 and 4, the slits
340 on the two sides of the track body 310 are staggered (longitudinally
offset) relative to each other such that the slits on one side of the track
body 310 are not aligned with the slits on the other side of the track body
310. In the enbodi nent shown, each slit 340 on one side of the track is
posi tioned hal fway between the two adjacht slits on the opposite side of
the track. Each of the tabs 330 can be p6sitioned between a pair of adjacent
slits 340. In one enbodinent, the slits 340 can have a w dth (neasured

par all08991t o lnrke ¢rabpghimensshowm inrthe Figemes) Sestionsed and Bare mtymxpteo apintervaieh, nore

particul arly, by
any suitable I%Arﬁetﬁ %r E)Jr}ﬁ‘& tlﬁggﬂgh? ﬁ)%gu%eﬁg{]?%lﬁe%est&;%‘{s%ggﬁ% abel %‘gf?'r“%{%‘g

t heory, the xwgidhh whild Ssttamg® camige g?eheﬂaﬂﬁumhiet'mpt@dOThamtem‘up\‘llbﬁiﬁn&étidne iAe nt
flexibilit he tra 300 ntjin sl i dabl I sposed in
the track y arﬁ ﬁﬁ(?vb‘% Y2 SJF’FISSn?tJt ﬁg%r‘@r ?ﬁsét‘ ‘grb §‘Hﬁi) ﬁ@‘s &fﬁ %S gé(i‘g’ track,
such as by dtﬁf: bestil@orafie tr&k%6§3ﬁ(5]—§e sﬁg ﬂ(&r{g(&ﬂélnml'y%ffs&)f}@laﬁﬂéj@%ﬁgpe i's
bent (or other configuration where rac bent” or otherw se to take

on a curved bgifspguthat thesljts orpee wmﬂ tbe tackdfods 8|l @ ateinpe pljgned matbighie slits on
interrupti on@% bthet Q&e SFRE a r&&tﬁot ﬂlethé E:I%B(ﬁﬁ}ng%t sﬂéiv&‘%a‘él?glft%b\éﬂtoﬁ (sz}{iﬁf the
€ pendlng s e

endoscope out stgnitl can I NCreasi n fness
assenbly of dfhke tradkdapdsitdded amkﬂwzgn@hmmphe twdOdj4deht slics @inthe epjhmde pigaidf t he

slits 340 extend thro t he f t hi ckness ,of the trac s as
measured in A8k Ef‘#’a‘{}t B%ﬁoo‘ﬁm bﬁpiifilﬁj?}’ree%sswe%ad’??. gﬁﬁgqeyt ’ct?lg %lits can
extend from @nge $inB8diffent, h%snltsaﬂlo caﬁh@eta%thegﬁea {%ialiél”td thk g sit h of one

of the prongs 316, and the slits can extend at |east hal fway across the

floor 312. [@1@111@1]32%@&1%@ thantabentReHO indhomars parumugaxkyebssthamdbwt 0888 incbf t he
5L 540 ComTEng SRRl RS ol iy BaGEDF e Mokt ki o7l Ly
the slits 34gimplimied Wnitlesryy the idth ahdibthggying bithe Bhfs 3#0kchryprovide sufficient

flexibility of the track 300, while preventing a member slidably disposed in the track

from “unzipping” from the carrier, or “popping out of” the track, such as by deflection of

prongs 316, at positions where the endoscope is bent (or other configuration where the

track is bent or otherwise to take on a curved configuration). The provision of selectively

placed interruptions in the track permits the track to follow the curvature of the

endoscope without significantly increasing the bending stiffness of the assembly of the

sheath 200 and endoscope.

[00100] In one embodiment, the slits 340 extend through the full thickness of the track
(thickness as measured in the vertical direction in Figure 5). Additionally, the slits can
extend from one side of the track to extend across the full the width of one of the prongs

316, and the slits can extend at least halfway across the floor 312.

[00101] In the embodiment shown in Figures 3 and 4, each of the slits 340 can extend through the
full thickness of the track. Additionally, depending upon the location of the slits 340
along the length of the track, the slits 340 can extend more than halfway, but not fully

across the width of the track. For instance, the slits 340 extend across the longitudinal
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across the width of the track. For instance, the slits 340 extend across the
| ongi tudi nal END5119USCI P5 -21 centerline of the track in Section A of
Figure 3. Referring to Figure 5, the dinmension W illustrates the width of a
slit extending nore than hal fway, but not fully across the width of the
track. The spacing 342 (Fig 3) between slits 340 on the sanme side of the
track 3090 can be about .120 to about .130 inch in Section A and about .250
inch in Section B. [001021 The staggered arrangenment of slits 340 that
extend beyond the centerline of the track can provide the advantage that
the track 300 does not have a longitudinally continuous |oad path for
carrying tensile | oads or bending IoadsL2Ychout being limted by theory,
the staggered arrangenent of slits 340 Can be viewed as providi ng bendi ng
sections (indicated by reference number 344 in Figure 4) in the track 300.
The bendi ng <aterlingf themack dn Seqiiop A of HiggSh Referingtofligwre 2) thadimensignpy t he

amount the s tis34fhe ﬁﬁtﬁ@@éitﬁ?ﬁnéﬁh@ﬁﬁéﬁﬁi Ea‘?tgfla{y?ﬁlgt iRy g{l]ﬂ&r%rog?{hg Will§

bendi ng sections 344 have a W i tudi nal spaci ng
of one slit dfitherradke Tihespatireg 312\(Fid)) bewveen slits 84@an thedamg side ofitheimck opposi t e

side of the ck.. In on nbadi .. the.l ength 346 cap_be aboyt .0.038 inch
Co  Cabout 0. R EEhERYT doBF AP R insh i seRH A s apofCAst Bl foSHetsh Bozs

i nch. LOOlOSl Figure 6 illustrates carrier 500, and Figure 7 illustrates
carrilév103h0 Hepsiasersdaraegesteat of shitssI40batiextenhbeyeond thecden@dine ofthertragk ¢800 can
extend from 0% I I 4. f rrier
500 can be a& Pgqug%ﬁk%?h?ﬁi&‘%tg%? h‘{ tgac?ggg#) rné)%ﬁ%gpaglgrﬁ%nuﬁ@%pg i%{c)}g}@ﬁgs lﬁg ient to
a point wi t hpath foercadyisg ansileloadse bpadinglvhds Withombbing llimieddy tksvbgdherent , t he
| ength of carrier 500 can be_at ast about 100 cm. and pore particularly

at least abotiteePFdidangeenen _%S%é%é‘ﬁ &P baEWEdAS Pﬁe&deﬂfzbeadw&aect@z@_, a

general |y vefiidi&add by reR¥REdLAGer R iéﬁ%ureagdn fheltFa@k 50® MDIRObAdingAbdtions4-
Carrier 500 slidably engages track 300, wi'th rail 534 being sized and

shaped to be34} daghbyea lehgthi346 (higmed) dghedby the appeung 6. slitsG4Pronedppei® can be
£y s, _ .
o, L1213 SRR D0, AR TS 5 S BT R SR b v

sui table material. 1n one orne
| ow fricti onlongittdétal spagingdiohe slit fiext thu dranhedafely {dJaxbhtashi} extending from the
opposite side of the track. In one embodiment, the length 346 can be about 0.038 inch to

about 0.040 inch in Section A, and the width 348 can be about 0.0625 inch.

[00103] Figure 6 illustrates carrier 500, and Figure 7 illustrates carrier 500 advanced to distal
most position on track 300. Carrier 500 can extend from a proximal end 502 to a distal
end 504. The length of carrier 500 can be a length sufficient to reach from a point
outside the patient to a point within, or distal to, the patient’s stomach. In one
embodiment, the length of carrier 500 can be at least about 100 cm, and more particularly
at least about 72 inches. The carrier 500 can include a body 520, a generally vertically
extending web 530, and a track engaging rail 534. Carrier 500 slidably engages track
300, with rail 534 being sized and shaped to be slidable within channel 320 of track 300.
Carrier 500 can be of unitary construction, and can be molded or otherwise formed of a
suitable material. In one embodiment, carrier 500 is formed of a relatively low friction

materials, such as extruded PTFE (Teflon).

[00104] Figure 8 provides a cross-sectional illustration of carrier 500 supported on track 300, with

the distal end of endoscope 1000 illustrated being advanced through the cross-section to
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[ 001041 Figure 8 provides a cross-sectional illustration of carrier 500
supported on track 300, with the distal end of endoscope 1000 illustrated
bei ng advanced through the cross-section to END5119USCIPS -22 illustrate one
position of conponents on the endoscope's distal end relative to the
position of the track 300. As shown in Figure 8, the web 530 extends
generally radially inwardly frombody 520, to position the rail 534
radially inward of the carrier body 520. The cross-section of web 530 and
rail 534, together, can provide a generally inverted "T" configuration.

[ 001051 The carrier body 520 can include a channel 522. Channel 522 can
extend substantially the full |ength of ?ody 520. The channel 522 can be
bounded by a channel floor 512 and oppbg fely facing sidewalls 514. The
body 520 can al so include inwardly extending prongs 516 having oppositely
faci ng si desillgstetegiieqesisipn 0%&%6@9% thetepdersppaiedistabendrelytive toghe t he openl ng

of channel Itlgli]l g? gl“%qgac%_ey . n)é? %)lﬂ)hvnrm ?%P«fﬁ thORe®536 Q&?rfdr %‘é@nﬁ[}% rail

534 can ext G provide a e’in cator tab
536. Tab 536inwandl3bﬁom|bz>éyi 52t do pdimmxdhe illi84 radialbi ivedrdnf thd cirrigtIody ﬁZ@andcap

400. As the garrier 500 is ta I on track 300, e w236 W |
be vi ewabl e B FHESEHINOL W Sg%éﬁ fﬁﬁgﬁifeéﬁ n%@*?ﬁ@£%%g?F5#W5@ﬁ”ﬁ P reach

its distal ngutighagéd.i on on track 300. Referring to Figures 7 and 8, the tab
536 can be V|emed t hrough endoscope optics el enent 1100 as tab 536 IS

T001000105h' oHE el Cfiitchuderd Paine oe? kel FaZef e alieRialivuni ch

has a great ethe fllEXhdgh bf bady inoarrhaamnhelrsmaﬁ bOBoided B¢ a CRdnnkEflodrdI2 kit ance,
the carrier 500 can_include a havi ng a distal portion 520A having

a bendi ng fmppﬁreleaylnaﬁuieyﬁhl%él"f |Té1£|b8fiy 920 canalpo indudegnwarddy extengdinga nor e
proxi mal bog;%rgﬁﬁrstlb%wﬁgggpﬂ el&*i'&‘m i6ids®18 wWREhSE & Qec¥ &3ﬁ'tgﬂéﬁneﬁthe tHr 5

carrier is schena y'to ave two sectio er ent
f1exibility.of@se opesing of ebannenS2220A can be the di stal nost portion of the
carrier, and can be the nost flexible portion of the carrier in both

bendijp@1oaNd Bhe dibtalexdsePsiion of R EatloBngagib réiPsB 4\ @Y @xRnd distally beyond body
520 to provide a flexible indicator tab 536. Tab 536 can be sized and shaped to be
received by slot 430 in endcap 400. As the carrier 500 is advanced distally on track 300,
the tab 536 will be viewable by the optics of endoscope 1000 once the carrier 500 has
reach its distal most position on track 300. Referring to Figures 7 and 8, the tab 536 can
be viewed through endoscope optics element 1100 as tab 536 is advanced distally and

radially inwardly from the distal end of slot 430.

[00107] In one embodiment, the carrier 500 has at least one portion which has a greater flexibility
than another portion of the carrier For instance, the carrier 500 can include a body 520
having a distal portion 520A having a bending flexibility and axial flexibility that is
greater than a more proximal body portion 520B of the carrier. Referring to Figure 6,
the carrier is shown schematically to have two sections of different flexibility. Carrier
section 520A can be the distal most portion of the carrier, and can be the most flexible
portion of the carrier in both bending and axial extension. Section 520A can have a
length of at least about 2 inches. In one embodiment, the length of Section 520A is
between about 4 inches and about 10 inches, and more particularly, the length of section

520A can be between about 6 and about 8 inches.
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| ength of at |east about 2 inches. In one enbodinent, the |l ength of Section
520A is Dbetween about 4 inches and about 10 inches, and nore particularly,
the length of section 520A can be between about 6 and about 8 inches.
END5119USCI PS -23 [00108[ In the enbodi nrent shown in the Figures, body
section 520A is shown interrupted at intervals along its length to reduce
the bending stiffness and the axial stiffness of the distal portion of the
body 520. The interruptions can be provided by a series of slits 540. As
shown in Figures 6 and 7, the slits 540 on the two sides of the carrier body
520 are staggered (longitudinally offset) relative to each other such that
the slits on one side of the body 520 agg not aligned with the slits on the
ot her side of the body 520. In the enbodinent shown, each slit 540 on one
side of the carrier body is positioned axially halfma bet ween the two

adj ad@ft08y) ; Indhg,pmbadimeif;shawp in e Figusss, bady seetipnld20Ads ammmr@mgé at 516 can
be separ at edi,qy, 43 él%r?% ﬁsglgrsl%ﬂw redace ¥ Bé}ﬁﬂfgpslﬁ?fgg%raé{i/ gﬂﬁt&‘it}l Eétm}jé@?{} t he

flexible tab 536 an 540 can portion
of the carridistab@ftién afithe podypi20g Thatnterafptions Canrteipopiidagl Hyr oseties bslity &Ok.  For

i nstance, flexible t 536 c "br| spac en.t ts 340 in
track 300 t og S HhVR ég}lé‘?‘ﬁ(S (El};ﬁsll ?sgﬁofopgﬁ‘? ’B‘P Sd’?i’?ﬁé?{fégo‘?y %40£r? y from
the track 30{a gWeHngltumwyg)ffsbtm&lﬁﬂ/e%’ edch@@eY sudhtBat\Whéllfis @néhesideager i ng of
the slits 540 can al so provi de uf ficient f|6XIbI|Ité?Of the carrier 500,

whi | e preventp h@d)aﬂ?eﬁ%é?t aéllgn%iia\mtlytlwbﬁ@@éh? other sidecof dhg bady 520+ bnthe unzi ppi ng”
f th
romthe Caré l%d’l 8{t sh@grg RLAs1#2440 8 one{]gr?geucgﬁﬁ{ %agfl?rut{oﬁ9 Ssﬁé%lsﬁfoﬂed)gg

enmbodi nent , |ts can extend t ckness o?b%he track
(thi ckness ahalfmashatvm&n ithe twueadjaeertt|shialondlhercq:qab$imidemfﬁimguumk @djachutchironigsnal | y,
the slits ca end fro de of the track to extend across the ful
the width of Fsﬂﬁﬁﬂﬁf%%ﬂg 6, and the slits can continue through at

| east a portiqn of the floor 512. Each of the slits 540 can extend through
t he flQ0109] hi Bitthewtdenrg linhiged: byabéorpahiy 16dble tabndoead itheodlits 9 cah help to fk@ertan

d hal f b | ] h he,, k h
S eing ons AR BorbRbe iddberPbod Hom¥uRHAP fu® BE o HaheRle i, e Bk T

body can be For instance, flexible tab 536 can “bridge” the space between the slits 340 in track 300 to
help prevent the carrier from being discharged radially from the track 300. Without
being limited by theory, the width and staggering of the slits 540 can also provide
sufficient flexibility of the carrier 500, while preventing a member slidably disposed in

the carrier from “unzipping” from the carrier, or “popping out of” the carrier.

[00110] In one embodiment, the slits 540 can extend through the full thickness of the track
(thickness as measured in the vertical direction in Figure 8). Additionally, the slits can
extend from one side of the track to extend across the full the width of one of the prongs
516, and the slits can continue through at least a portion of the floor 512. Each of the
slits 540 can extend through the full thickness of the track body 520, and each of the slits
540 can extend more than halfway, but not fully across the width of the track. The
spacing 542 (Figure 6) between slits 540 on the same side of the carrier body can be
between about 0.1 inch and about 0.6 inch in carrier body portion 520A. The staggered
arrangement of slits 540 provide the advantage that the carrier body portion 520A does

not have a longitudinally continuous load path for carrying tensile loads or bending loads.
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bet ween about 0.1 inch and about 0.6 inch in carrier body portion 520A. The
staggered arrangenent of slits 540 provide the advantage that the carrier
body portion 520A does not have a longitudinally continuous |oad path for
carrying tensile |l oads or bending | oads. END5119USCI P5 -24 [00111] Figures
9-13 illustrate a feeding tube 600 which can be used with the track 300 and
the <carrier 500. Feeding tube 600 can have a proximl end 602 and a di stal
end 604. Feeding tube 600 can include a feeding tube body 610 having a
nutrient passageway 620 for passing nutrients, and a feature 660 adapted to
provi de rel easabl e engagenent of the feeding tube 600 with another nenber.
For instance, the feature 660 can includg arail for providing sliding
engagenent of the feeding tube with a tr %k or the carrier 500. [00112] The
passagemaf 620 can extend from proxinal end 602 to an exit port 622 through
whi cHOM} i drigwresiild iustrats afeedingfube 6¥bwhigh cambeaysed pithibg trackt308 aml ther act .
The portion - j i Lot .alilyq; ikhg pOort 622 can
be inclined %ﬁ%eﬁ Spg's}f)%gﬁf g{l gb%ﬂ@%aﬁg%ﬁéﬁ%ﬂ{ﬂ g%dg?(gz agl? atdﬁée%;l;glggg%emy 620, as
shown i n Fi dieeding Wubex0f cdBinchude avigedmganbiet bodp @i 0 hadRg havirient passpgereayad20y

tapered, el ongated configurati.on. or.di ngl as shown.in Figures, 10 and
137t he pasaabeisye Bpendhde Bl 50 A afabraff R i denenttyt Siine

| ongi t udi nal feedingtubt 600 &ith agsthéerndnbe. BdOnstand, thh Eeapas s6WeanaNclGRDa Faes not
bend or curve to comunicate with the exit port 622, except to the extend

the tube 610f0r pro¥iding siidingiepgagemsns of ghe fedipg tibs yathaptraskor theragim$P@nt i al | y
straight to exit port 622 and the distal tip portion of the feeding tube

i ncl i[oed2v tTherpasqagetayt 620tdae eplasd frg@\payxim20enda02 oo arvexdepdrh@2? tacbugint age t hat
passageway 620 can .be easjly cleaned,, such as by runni a wre fromthe

br oxi el - ent VIR BUGENTE ROt S DRTAGHTAVISR0 AR ERigHne RUcBae S48ty PEBISRAT out
through exi tthe RRAEINE ddbe d0ORAkAdinFAIsRNI 0P Bxit PorF bR bbancline®dithJespbit o HE0 can
i ncl ude one or norée suction poris poSitioned either proximally or distally

of exit por tlosgipdinglatis ofthpprssagewan 6B agshawt ip Higires thanddidsend witleexdt of t he
(e 00 1 AR AT AR okl PO BREF, SOFoHIR OB, 2000,
a suction pdfigures 10 and 13, the passageway 620 can be generally parallel with respect to the

longitudinal axis of the feeding tube 610, and the passageway 620 does not bend or curve

to communicate with the exit port 622, except to the extend the tube 610 itself is bent.

Having the passageway 620 run substantially straight to exit port 622 and the distal tip

portion of the feeding tube inclined with respect to the passageway 620 can provide the

advantage that passageway 620 can be easily cleaned, such as by running a wire from the

proximal entrance of the feeding tube through the passageway 620 and out through exit

port 622.

[00113] Referring to Figure 12, feeding tube 600 can include one or more suction ports positioned
either proximally or distally of exit port 622. Suction ports can be used to hold the distal
end of the tube 600 in a desired position within the body once the tube 600 is placed, and
prevent migration of the feeding tube 600 during feeding. In Figure 10, a suction port
680 is shown positioned distally of exit port 622. Suction port 680 can include a plurality
of radially inwardly extending tabs 682 which can engage and hold tissue when tissue is
drawn into the tube 600 by vacuum applied to suction port 680. The tabs 682 can be
formed by cutting or slitting the outer wall of tube body 610 to create the tabs 682, or

tabs 682 can be provided in a separate member, such as a metallic or non metallic insert
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680 is shown positioned distally of exit port 622. Suction port 680 can
include a plurality of radially inwardly extendi ng tabs 682 which can
engage and hold tissue when tissue is drawn into the tube 600 by vacuum
applied to suction port 680. The tabs 682 can be formed by cutting or
slitting the outer wall of tube body 610 to create the tabs 682, or tabs
682 can be provided in a separate nenber, such as a netallic or non netallic
insert END5119USCIP5 -25 that is formed to include tabs 682, and which is
positioned in an aperture in the wall of tube body 610. Vacuum can be
comuni cated to suction port 680 through a vacuum passageway (not shown)

whi ch communi cates with, or extends sepaé?tely of, nutrient passagaeway
620. Weights 690 can be disposed in the Stal end of tube 600 to assist in
maneuvering and ? ositioning the feeding tube 600. [001141 The feature 660
can extend athatigfamed enipeluge tabp 68%andwhichds pesitipned ulranfaéeaurﬁgn theteallgdo. | n

Figure 10, thg e lﬁmh%@%f Il of the
| engt h of th@ e§&§l gg\gggnhgﬂgggﬁﬂéture é@@gﬁkﬂ %%aa%%gﬁlnal end
662 of feat upassagé@ay (moasho&\m$Miche:ndnﬁﬁnihate?lmethpommtmﬂk se;xaditeﬁﬁaf abtrichte f eat ure
660 can be s aced fro d of .t eedi t ube 600 by a

di stance L, ﬁgﬁ%ﬁ’aytﬁg S@?'glﬁéﬁ%ﬁm‘tlﬁ Bmlﬂ} ‘{ﬂﬁleeng% t‘\%ﬁ' ﬁ“b@(sﬁé s
through the hhkcddrimHHd Posifiosifg He fbdEng@bd 600, When the feeding tube 600 is
in place does not irritate the patient  or interfere with feeding. The

di st ween about sSi che ou in one
enbo pgrri;lnh- IS a at% @ caf ﬁXtﬁ'é(gqu%ﬁ?ing 4 8&{‘8 g%'éérl%%eéjr‘{]glr.}gg‘? ﬁ@gng |y
formed with F@@rethbme ibeatite 640is(shovh esndig ABhEEonEE, Biit nod ¥l bEighe Mhigth of the

Al ternati vel% the feature 660 could be manufactured ségaratel y from tube

body 610, antfednubeaeht Fsptye 042 racPxiediiomya Brosimal godh6 atyeeeHodfto any
sui tabl e bongiBtend¥ss) AR 1%?2&9%62'(:)?@1'%%&@%@0 E?rpbéjﬁ;gc?édzt?ﬂ%%d shaped to

permt the feeding tube 600 to releasably engage anot such as
track 300 orprosimal end @‘Oh)@ fesdnogtui)s 609 by hidittange Leseghgishepertion of the greding9, t he

f eedi ng tube S l.i orted on r e feature
660 can corrp E%g()d WPISF F)\é\{g%% t lg)l?i*\leﬂ)rg d)%{}\mﬁ? 3@}? Fggg“t @F&’i‘aﬁ {‘1{

tube 600 is in place does not irritate the patient or interfere with feeding. The distance L

can be between about six inches and about 24 inches, and in one embodiment is about 18

inches.

[00115] The feature 660 can be integrally formed with the tube body 610 (such as by molding or
extruding). Alternatively, the feature 660 could be manufactured separately from tube
body 610, and subsequently attached to body 610, such as by use of any suitable bonding
or joining method. Feature 660 can be sized and shaped to permit the feeding tube 600
to releasably engage another member, such as track 300 or carrier 500, such as by sliding
engagement. In Figure 9, the feeding tube 600 is shown slidably supported on carrier
500. The feature 660 can comprise a rail 666 and a web 668, with web 668 extending
generally radially from tube body 610 to support rail 666 in spaced relationship from tube
body 610. In figure 9, rail 666 is positioned in channel 522, with web 668 extending
through the throat of channel 522. Without being limited by theory, it is believed that
slidably supporting the feeding tube 600 on carrier 500 while slidably supporting the
carrier 500 on track 300 is advantageous in providing for smooth, relatively low friction
positioning of feeding tube 600 within the patient. Alternatively, feeding tube 600 could
be slidably supported directly on track 300, such as by having rail 666 engage track 300
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generally radially fromtube body 610 to support rail 666 in spaced

rel ationship fromtube body 610. In figure 9, rail 666 is positioned in
channel 522, with web 668 extending through the throat of channel 522.
Wthout being limted by theory, it is believed that slidably supporting
the feeding tube 600 on carrier 500 while slidably supporting the carrier
500 on track 300 is advantageous in providing for snooth, relatively | ow
friction positioning of feeding tube 600 within the patient. Al ternatively,
feeding tube 600 could be slidably supported directly on track 300, such as
by having rail 666 engage track 300 END5119USCI PS -26 directly. For exanple,
if desired, the track 300 could be coated with Teflon or any other suitable
|l ow friction coating. [00116] Figure 11491 ustrates the proxi mal end 662 of
feature 660. A tapered surface 672 can be provided at proximal end 662 to
prevent ti sdglirectfyr dior beinmmie,dfdegired, the tpick 3h@ dowld bevednt&68ith Aeflon aidny ©66r sl i de

W th respect $%ltg%fchquel.522 of carrier 500. The proxinmal end of rai

666 can be Fgehéﬁ, sUE& a%mBQgtapering, to provide contact surfaces 674

di sposed at the 1Eroximal end of rail 666, on either side of web 668.

Cont H16lyr Figuees 1 bitlpsteates the prosigna gnd (62 of featuigsd®0. Potapered pusfage bTRIFandle axi s of
t he feeding t 0 FEi I Lo ext end
out v dl y ar iy e robdriel h@WE (s prdveh BosBL b Rhg fihe B Figh 45D g 2

surface at \ahd edil @6fstidewith assplae tthe chahmel 320 dfeardrier £0066Lhel proximadbendtad rgilish t he

feeding tube 600 distal]y along carrier 500, The orientatiqn of the contact
surf aces 67f6g8%{hb “E%Cl’é%‘iahead t&/it"l‘ﬂ*?nf‘%stﬁafﬁv“{ecﬁ’of‘ﬁ%t %UHﬁ@S?tdégﬁaPseaﬂ €of the
feedi ng tubgrf@aienalds tdirdest BeeitHePsia€oPRED 6630 EdhtRYSHAcBLs4URR bEARgIEH st al | y

on carrier 500 does not tend to push the feature 660 out of the channel 522
in carrier 30thresrgcirta He lpngitndyial ads of the feeding ituhe 690 @indrigure hé theswefaery t ube 600

with featur . Eiqg 0 st rll 500

and feedi ng%t7 gg% l@@@eggou%g e g‘g%rfgélgaggﬁesl(;eeéteefl Eg!s,tallg’iu t%ﬁg(? %net&?glér I ﬁ%&‘tﬁl’)be 600

pr e- assenbl edovide 4 dvefacaatrwidch dcescaaltbe providded3d fedtung 66 ®ingaderne pashahe t he t ube

with the carrier 500, The assenbly of_the carrier 500 with the_tu 600

support ed alfgfdyethee ?%’rfg%tﬁ‘?bbiﬁ%&@%é@e&‘E&ﬁl%@“ﬂhﬁg{éﬁag}%ﬁ pufaces g@ from
can be selected with respect to the longitudinal axis of the feeding tube 600 such that the

force applied to push the tube 600 distally on carrier 500 does not tend to push the feature
660 out of the channel 522 in carrier 500.

[00117] If desired, the carrier 500 and the feeding tube 600 with feature 660 can be packaged
together. For instance, the carrier 500 and feeding tube 600 could be packaged together,
with the feeding tube 600 pre-assembled on the carrier 500 such as by sliding
engagement of the tube with the carrier 500. The assembly of the carrier 500 with the
tube 600 supported along the length of the carrier can be unpackaged (such as from
sterile packaging) at the point of use, and the assembly of the carrier 500 and tube 600
could be advanced along the track 300.

[00118] Figure 14 is a side view illustration of the distal portion of a feeding tube positioning
member 700. Member 700 can be used to push the feeding tube distally along the carrier
500 and/or to maintain the feed tube 600 in a desired position in the GI tract as the
endoscope is withdrawn from the patient. Figure 15 is an enlarged illustration of the
distal end of the member 700. Figure 16 illustrates the member 700 positioned to

maintain the feeding tube 600 in a desired position, and Figure 17 is an enlarged bottom
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steril e packaging) at the point of use, and the assenbly of the carrier 500
and tube 600 could be advanced along the track 300. [00118] Figure 14 is a
side viewillustration of the distal portion of a feeding tube positioning
menber 700. Menber 700 can be used to push the feeding tube distally al ong
the carrier 500 and/or to maintain the feed tube 600 in a desired position
inthe G tract as the endoscope is withdrawn fromthe patient. Figure 15
is an enlarged illustration of the distal end of the nenber 700. Figure 16
illustrates the nenber 700 positioned to namintain the feeding tube 600 in a
desired position, and Figure 17 is an enl arged bottom END5119USCI PS - 27 vi ew
of the engagenment of the distal end of n ﬂger 700 with proxi mal end 662 of
feature 660 on feeding tube 600. In one Enbodi ment, the | ength of nmenber 700
can be at |east about 36 inches so that the member 700 can extend from a

poi nt out si dde¥ REthssngaggment of thgdjstglendiof meatber ¢40 with prpximg 2nd 662 ehe f eedi ng
tube 600 whep,d Rchendtdish gélt'dg@?(')(f In%ﬂélalrnb@]ﬁ]gm‘ the ﬁﬂ-ﬂaﬁ rﬁ%nﬁé?%b'c df the

patient's @ tract. 1001 erring to Figures t he er 700
can have a sleastiathant 86 giched mrthatcbha ambaf700 ken exsend fram apotit ovdside thegtations| v,

e 720, G L SR o G50 RSB PR s RSP 00

flexibility. o-Ehﬁné@ﬁﬁhedesEéH)loﬁétibnh@ﬂielﬁdﬁerﬁ’srﬁltfacﬂ66 and a vveb 768 WIth web
768 extendlng frombody 710 to support rail 766 in spaced relationship body

710. loy 7 nnel
520 doU {Rere£l il 9 AT 5 IATRERRbI00T:h R FREREPIhN G o808
menber 700 carrididoe. Altémae'mﬁl nSamifed C@0 danchaven diffedynt pmsi isemoﬂaI@hapIhe“hdl st al
end of rail 766, c be forne have ped not h t urfaces
774 being prlaemhgg’%? aaréwg@fd éaﬁ?x Birtion 2y @@w inglugle ﬂgs F/ﬁfb@ RO The
surfaces 7748481190 Thk nRARKr doPEalihdludd a fal1966 4Ad 2GRb 768 vARHwas Bessi zed and
shaped to contact surfaces 674 on feeding tube 600 such that the rail 766

of menmber 70extendmgfeom byl BiPetd seppoehreil 76Ginfspacsd r@lnthmhip tedp 788. R#ik7G¢eedi ng
tube which f Shbg sizgd A géci r El?d;%%?l/%nen? tnfﬁ c](:h el Zg&ofacqgrlé’r%'ob 666. Such

sur f aces can prOV| 1 red recte

[00120] As shown in Figure 15, the distal end 702 of member 700 can have a tapered surface 772
on body portion 710. The distal end of rail 766 can be formed to have a V shaped notch
with two surfaces 774 being provided to engage surfaces 674 on the feeding tube 600.
The surfaces 774 are positioned distally of the surface 772 and are sized and shaped to
contact surfaces 674 on feeding tube 600 such that the rail 766 of member 700 can be
employed to exert a force on rail 666 of the feeding tube which force is generally parallel
to the rail 766 and rail 666. Such surfaces can provide a desired longitudinally directed
force without a radial force component, or other force component that might urge feeding

tube 600 out of the carrier 500 in an undesired manner.

[00121] The endoscope with sheath 200 and track 300 can be positioned in a patient such that the
distal end of the endoscope is positioned at a desired position within the GI tract for
feeding tube placement. The feeding tube 600 can be positioned on carrier 500 by sliding
the feeding tube onto carrier 500 outside of the patient (or the feeding tube 600 and
carrier 500 can be provided in a pre-packaged assembly), and the carrier 500 and feeding
tube 600 can then be advanced together along track 300 to a desired position in the GI

tract, such as with the distal portion of the feeding tube positioned in the stomach or
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force without a radial force conponent, or other force conponent that m ght
urge feeding tube 600 out of the carrier 500 in an undesired manner.
1001211 The endoscope with sheath 200 and track 300 can be positioned in a
patient such that the distal end of the endoscope is positioned at a
desired position within the G tract for feeding tube placenent. The
feedi ng tube 600 can be positioned on carrier 500 by sliding the feeding
tube onto carrier 500 outside of the patient (or the feeding tube 600 and
carrier 500 can be provided in a pre-packaged assenbly), and the carrier 500
and feeding tube 600 can then be advanced together along track 300 to a
desired position in the A tract, such as with the distal portion of the
feeding tube positioned in the stonmach gi ENDS119USCI P5 -28 small intestine.
The tab 536 on carrier 500 can be viewed t hrough the endoscope optics once
the tab 536 extends. th e endc 400, ther |d| vi sual

| ndi cat i on cHal HERiac Th 1B 538 fn SREEERAGen bp attieg e Bite e GrdteoRs 2Bt o

posi tion. Alohed thakdbvsle)extehBEthEduzh itR endSAPU000MERbY Prov it g Gigehl ml@h@ﬁlmat he
track 300, and then the feeding tube 600 coul d be advanced al ong the

carrier 500 thecarties agd Sedingiehs 1131"6 Feachegghodgsireshpesitins t Afteraptivedy, thefariesedi ng
tube 600 ha%o@%&ﬂdggg@m%h %%%ﬁﬁé&%ﬁ@o@%ﬁ%@ggé fée&"ﬂg tueY co dJB?Orom he @

endoscope, shea tra carrier can Be renove
tract | eavi rgvdnked dlerglihagatrieb800 to thd desere positimr. der t o prevent the feeding
tube from "backing out" or otherwi se noving in a proximl direction as the

ot herO(ﬁQﬁPOQ?r{&E %15@&1 8nd $BHD YR Mink rtﬁH@ d00 P ad%%%éh f@)ga ddRE PRfIdniiRHeng Member
700 can be enp mai ntain the position of the feeding tube during

renoval of tuoéy,d%/m@wdomnpcsheaﬁh 200, faeke200, pmtxcatrn@rﬁoﬁgambe teeoved &grthe Glibe 600
(and prior Ol ey Ahe el BOAPREP i ordlB bRyEA e ekt fusdim,and carrier

500), the ne I'ncarr

posi ti oned |“back|h@mw’l ortlerdise Gaoviingein apoékimal dﬂ‘bﬁtlorl‘rﬁtbebthzﬂ&r@dndl&bhlyb engages
carrier 500) t he 700 n be, advanced taII along the carrier
500 until t HEmaY taqmﬁw"@"gaf feqding %%ﬁltlmm@n'aea, 9§ b¢ ¢1aPlgYEYP el end 662

of the rail n@a@:ﬁaﬂﬂh%ﬁd’sﬂldﬁ%f‘tﬁé%ecﬁn@@tub@@unﬁél%m%@ﬂ%%Rﬁher%%%ﬁbn?soQ\ftefrr ack
300, and carrier are withdrawn in a proxi mal
positioning of the feeding tube 600 (and prior to removal of the endoscope, sheath 200,

track 300, and carrier 500), the member 700 can be inserted in carrier 500 (with rail 766
positioned in channel 520 of carrier 500 so that member 700 slidably engages carrier 500)
and the member 700 can be advanced distally along the carrier 500 until the distal end of
the member 700 is adjacent the proximal end 662 of the rail 666 on feeding tube 600. As
the endoscope, sheath 200, track 300, and carrier 500 are withdrawn in a proximal
direction from the patient’s body, the member 700 can be held in place (such as by the
hands of the physician, a physicians assistance, or a fixture) to maintain the member 700
stationary with respect to the endoscope, sheath, track, and carrier, and exerting a force
on the feeding tube rail 666 at the interface of surfaces 774 and surfaces 674, thereby
“blocking” the feeding tube 600 from backing up proximal during withdrawal of the

endoscope and other components.

[00123] Figures 18-24 illustrate steps which may be employed in a method for positioning a
feeding tube according to one embodiment of the present invention. The endoscope can
be inserted into the sheath 200, with the endcap 400 positioned at a distal end of the
sheath 200, the handle 100 positioned at a proximal end of the sheath 200, and with the
track 300 extending along the sheath 200 from the endcap 400 to the handle 100. As
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direction fromthe patient's body, the nenber 700 can be held in place (such
as by the hands of the physician, a physicians assistance, or a fixture) to
mai ntain the nenber 700 stationary with respect to the endoscope, sheath,
track, and carrier, and exerting a force on the feeding tube rail 666 at
the interface of surfaces 774 and surfaces 674, thereby "Dblocking" the
feedi ng tube 600 from backing up proximal during wthdrawal of the

endoscope and ot her conmponents. [00123] Figures 18-24 illustrate steps which
may be enployed in a method for positioning a feeding tube according to one
enbodi ment of the present invention. The endoscope can be inserted into the
sheath 200, with the endcap 400 positiongd at a distal end of the sheath
200, the handle 100 positioned at a proxifral end of the sheath 200, and with
the track 300 extending along the sheath 200 fromthe end§gfm400 to the

handl e 100. Y89 pRieERI§UEe torn “shsathassembby shall eferde theraseembly ai the slzestn
assenbl y* shgjg hidiie100! EndchS 466 3R RAK R0, t&ﬁerq&%ﬂﬁdgthggﬁgsé&eﬁﬁtst 00, endcap

400, and track 300. ﬁﬁfer.lnsertlng t he endoscope I'nto e ‘sheath assenbly
out si de of tdheathassembly outside sfitbepaticat thershbath assedmblydmd cogascopercabde i nsert ed

into a naturally .o rring, body .openin such as the ut h, ,and the sheath
hasenp y i t Rt B8 A et RSB BR Shen e Thaf B foB ol afe RGRedts ne
endoscope angbséniisly withdpagscdpticanrbe agadicéd st thé distall@fl dfakk ¢rdesdop®ind theich as
the small intestine. Figure 18 illustrates the sheath assenbly positioned

gur ! L . ¢

in the G tredeant00argpesitigned aty dasired locatione uch g thesall utestiner Figdraldosi ti on
outsi de the pagiardsQndsHahiakictibly Postiied MRthe G &L Patier: QPP AL trhfiE3deedi ng
tube 600 can be apgsi (?? oneé_l gn t%}goscar F?er 500 out si E’e l%l#t’ t he part F‘gnt s body,
such as by séitetidmg frdve apesitiomoutsidd thebady tog6 fositiont inghe sraalhistes6®) of t he
carrier 500 until the feeding tube 600 is positioned along the Iength of
the qeor24¢r mofeem% tubk B0 EinsBeilosRidHeddn the BAriEESID dilsiddPrRhPpsichis®agy at or
adj acent to the distal end of the carrier 500. Referring to, Flgure 19, the
carrier 500 wsbas begliding thefredpgdubeanil Opein the chapvelF28@f thererries S0GyntHakd i n
the directio r htb: calrl and
f eedi ng tubeﬁggﬁ%g%gggggﬁ%éggﬁ%£§§%ﬁ%gg% |éﬁ%§3%g%§g ﬁgn%ggf%nle§§8%
posi ti on whethe féelmgdutst misitionetl atfor adijacent to the distal end of the carrier 500. Referring to

Figure 19, the carrier 500 and feeding tube 600 can then be advanced (such as by hand in

the direction of arrow 2) together along track 300, with the carrier and feeding tube being

advanced from a position outside the patient to a position where the distal end of the

feeding tube is positioned at a desired location (the small intestine in Figure 19). The

length of feeding tube 600 can, in one embodiment, be at least about 140 cm long, and

the distal end of the feeding tube can be positioned between about 130 to about 140 cm

from the patients incisors. By way of non-limiting example, a 140 cm length 10 Fr

Dobb-Hoff-type feeding tube (available from Viasys Healthcare, Inc.) can be modified to

have the rail 666 feature, such as by bonding or otherwise attaching a web and rail to the

tube. A pediatric colonoscope, such as an Olympus model PCF100 pediatric colonoscope

can be employed with the sheath assembly.

[00125]) Referring to Figure 20, once, the feeding tube 600 is in the desired position, the member
700 can be advanced distally (such as by hand in the direction of arrow 4) along the track
300 until the distal end 702 of the member 700 makes contact with the proximal end of
the rail 666 of feeding tube 600. Then, as the member 700 is held stationary with respect
to the patient’s body and to the sheath assembly, the sheath assembly (with endoscope),
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feeding tube is positioned at a desired location (the small intestine in
Figure 19). The Ilength of feeding tube 600 can, in one enbodi nent, be at

| east about 140 cmlong, and the distal end of the feeding tube can be
posi ti oned between about 130 to about 140 cm fromthe patients incisors. By
way of non-limting exanple, a 140 cmlength 10 Fr Dobb-Hoff-type feeding
tube (available from Viasys Healthcare, Inc.) can be nodified to have the
rail 666 feature, such as by bonding or otherw se attaching a web and rai
to the tube. A pediatric colonoscope, such as an A ynpus nodel PCF 100
pedi atric col onoscope can be enployed with the sheath assenbly. [00125]
Referring to Figure 20, once, the feedin%)tube 600 is in the desired
position, the nenber 700 can be advanced distally (such as by hand in the
direction of arrow 4) along the track 300 until the distal end 702 of the
menber 700 rARkdke qair 300 cop bawithdrayn proximallydmm gre bodiidinithg diregtien wdicateddi ng

tube 600. T s t LS Hgﬁ@r ' ; t he
patient's body ecl)nd6't %ﬁ}’ %H‘?ﬁgé’? %Qat%ezié%}"ge é(%()ﬁ&e) S ezf%( %HQEQ%W%%%\%I
endoscope), d&ENBR5hd04dSHE, BBeatiBassemblyt dnd camier 5@0 ispdéventmd bip@abutting emgagement
proximally fromth bﬁg . in the dir ion indigate .arrow 6. Any

t endency of (ffﬁl?ee %’é@fﬁs Xtoﬂﬂl?een%tﬁf)ﬁ%wﬁﬁb@ SBF%%S ézfﬁf’&}gft?ﬁ%/%g WB? haglrf{ﬁ%m of

t he endoscopgscofdi@ay, thafesifibkibe 6806 MahfairRl iPPGitich B RMARKrgdo Aythdbut ti ng
engagenent of the surfaces 774 on nenber 700 with the surfaces 674 on the

f eedi ng t ubenascrps s sheath assemblygpnd the sarrieQd asg withdraws dm the bagint ai ned in
position by nenber 700 as the endoscope, the sheath assenbly, and the

carri[@ee126p0 Eigwre @il tilhdtratemnthifesditgrabdmdpiace 10the patlentis gilrteacPdfier kdnusial aftths t he
feeding tube in place in the patient:s tract after_renoval of the
endoscope, <Hdae peaégeé‘%‘?%‘?mlélgda“@é‘?ﬁ’leéF(%Sé‘bF‘gPW » Ylgrigedmg tus‘ﬁ@OQ%ﬁdﬁg t ube

600 extends frdrh &8 fbhfind @BEpRGYih4 REd BODHPo FRbnAhtsGEAhE PATINDS BHBY tPMEsi de the
patient's body) to the feeding tube distal end 604 (positioned in the small

i ntestine), feding whedistabend )4 (pbsti@rd in tesmalinigsting), wiigrhe feeding bbbk 600 he
esophagus, t Lnto t smal |, intestineg. 1001271, | esired,
t he feeding %ﬁ%‘é}nggﬁrggéh @Eg}f u:fhnﬂ%%%g%hgg? Y #hgnspos aé’&ma“?r%mﬁgg"u%“éa]'ﬂ&“ eWever, it

may generally be desirable to have the proximal end of _the feeding tube
ext erd®943g] f r Hiflesired, the feeding tube can be used in'the position shown in Figure 21. However, it

may generally be desirable to have the proximal end of the feeding tube extending from
the nose. Figure 22 illustrates use of a transfer tube 12 which may be inserted to extend
from the mouth and the nose. The end of the transfer tube extending from the mouth can
be coupled to the proximal end 602 of the feeding tube, as shown in Figure 23. The end
of the transfer tube 12 extending from the nose can then be pulled so that the proximal
end 602 of the feeding tube is redirected to extend from the nose, as shown in Figure 24.
A suitable fitting 14 can then be attached to the proximal end 602 of the feeding tube, as

shown in figure 24.

[00128] Figures 25-30 illustrate an alternative method for positioning a feeding tube within a
patient for providing feeding access through an incision in the patient’s abdominal wall.
Figures 25-30 illustrate a method of placing a feeding tube in the stomach as an
alternative to standard PEG procedures. Referring first to Figure 25, the endoscope
disposed within the sheath assembly comprising the handle 100, sheath 200 and endcap
400 can be advanced through the mouth to position the distal end of the endoscope and

the endcap 400 within the stomach of the patient. A light source (such as a light source
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the nose. Figure 22 illustrates use of a transfer tube 12 which may be
inserted to extend fromthe nouth and the nose. The end of the transfer
tube extending fromthe nmouth can be coupled to the proxinmal end 602 of the
feeding tube, as shown in Figure 23. The end of the transfer tube 12
extending fromthe nose can then be pulled so that the proximal end 602 of
the feeding tube is redirected to extend fromthe nose, as shown in Figure
24. A suitable fitting 14 can then be attached to the proxi nmal end 602 of
the feeding tube, as shown in figure 24. [001281 Figures 25-30 illustrate
an alternative method for positioning a feeding tube within a patient for
provi di ng feeding access through an |nC|§ion in the patient's abdom nal
wal | .  Figures 25-30 |IIustrate a method of placing a feeding tube in the
stomach as an alternatlve to ndard PEG praocedures. Referring first to

Figure 25, tH¥ERiouthibe disalsp 9 ihe grdoscape} $an bercmployed deosmpithindBgvpr i si ng t he
handl e 100, s?&?ﬁé%h'ﬂo %Q&llﬂﬂﬂnﬁ@ﬂﬁ%dorﬁgﬁl WAl sQ%a@%‘é%Qlﬂgthfh@‘éggbsE mouth to

position the distal end of the endoscope and the endcap 4 In the
stomach of twithiptheistomach san bghltsew@dnﬁ@m c(lsudmthasatmnl i grstnaﬁomr@éatﬁhmsll%su P5

-31 associ at. th th n_be | oyed from
W thin the lg%(S)l\rgr4]xac lfe l%?drjeatﬁ}sl i artf ?mmfl ﬁwggbg g q) %fqnpu%?lpﬁlg R he
position of ndgeu@ewﬁkeam&anmlﬁ m aartltbemgetn@mbughane heistdnssert thef disad tput si de
t he patient snall cut i nci sion can he nade .t hrough t he
abdoni nal e %ﬁ@e&nﬁﬁﬁmﬁ 24 chi Granubacan b psiianed Within Q‘SL?&?—?%BedI e

22/ cannul a 24 can be inserted through the incision so that the distal tip

of t H@0128kd| Refemidg td]Eigdies%atheelneﬂlc)ﬂ tanebeowitinidven, damingehpemnuladded within the

t h. 001291 Ref 26, t dl 22 b t hd
eavi ng t he A MLacsascBisf oY HiReHOr e a NG DGRBS om | no de

the stomach fafle. POloBpe & WiRe 8116an ReFJabRA throdigh tﬁ@@ﬁﬂnu&uhndﬁh%ﬁcﬁ)s&%ec an be
passed t hrough the cannul a, and the endoscope and sheat h assenbly can be

di rect ed t o anduhesth asserablyisan hediresind tp exwgndibeoush thenleopyproyised iy ithe gide [ 00130]
Referring taq,/ %gyre 27, a relatively short feeding tube 800 is illustrated,
the feeding tu

[00130] Referring to Figure 27, a relatively short feeding tube 800 is illustrated, the feeding tube
having a length substantially less than the length of the track 300. Feeding tube 800 in
this embodiment can have a length of less than about 3 feet. The feeding tube 800 can be
a commercially available PEG type feeding tube modified to have a feature, such as a rail
(not shown), for permitting the feeding tube 800 to slidably engage the track 300 and/or
carrier 500. For instance, the feeding tube 800 can be formed by attaching a web and rail
to a commercially available PEG feeding tube, such as by bonding or otherwise attaching
the web and rail to the feeding tube (alternatively, the feeding tube 800 could be formed
by extruding or otherwise forming a feeding tube to have an integral web and rail
feature). One suitable commercially available PEG type feeding tube from which feeding
tube 800 can be constructed is available from Viasys Healthcare of Wheeling, IL as
marketed in a Corflo-Max brand PEG kit for use with a Push Technique or Pull
Technique. The feeding tube 800 can include a sealing bumper or bolster 810 and a

tapered dilating tip 820.

[00131] Referring to Figure 27, with the sheath assembly extending through the loop provided by
guide wire 32, the feeding tube 800 can advanced distally along the sheath assembly and
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having a | ength substantially less than the |length of the track 300. Feeding
tube 800 in this enbodi nent can have a length of |ess than about 3 feet.
The feeding tube 800 can be a comrercially avail able PEG type feeding tube

nodified to have a feature, such as a rail (not shown), for permtting the
feeding tube 800 to slidably engage the track 300 and/or carrier 500. For
i nstance, the feeding tube 800 can be forned by attaching a web and rail to

a comercially avail abl e PEG feedi ng tube, such as by bondi ng or otherw se
attaching the web and rail to the feeding tube (alternatively, the feeding
tube 800 could be fornmed by extruding or otherwise formng a feeding tube
to have an integral web and rail featurg). One suitable comercially
avai |l abl e PEG type feeding tube fromwhich feeding tube 800 can be
constructed js ﬁvailable fromViasys Heal thcare of Weeling, IL as narketed

in a Corfl o-RigdhestamacipEthadesdingubg 8Q0 ¢anths pesitigagd ondracki3§lendadvapsead
Techni LT i i i j | st 810
echni que Jl?cal(lfiﬁghgﬂaém t§g{3 sﬁfﬁ%‘aé:ligi lills'igg F%nfb%ﬁ%d‘& %ﬁ?‘g e%f)’tenf? Lster

and a tapered ating tip 820. rring to with the
sheat h assembltgmaivebn therfgeding tubebant tealisposgal qurcrriad 660,lapd thpudaddersi00 svitB2, t he

f eedi ng tube, 800 neadvanced distally. al.ong the sheath assenbly and

NG5 119USr FEoaie ABE a6V ATSee et o L BUCTR tﬂ}%%ﬂaa 00 can be positioned
on track 300 and advanced distally along track 300 to the stomach by using
menbdP01A3b oRefarring smFigyresi8e therfeedingaube¢{hean\be|pyshed 1oéf the digtahgnd eftike geathbe

di sposed on i . rri e i t . 80 an be
advanced al O%Séréélgéﬁﬁgggl e?r([)b%f’tﬁgals gan%%rﬁﬁer?g@f%flgﬁe%@?gi %gth(et)ig %l"? trglégz& t he
f eedi ng t ube8AP pushad bf tixshkeatt asdembiyhe satust 8310 (enathafsuititde Avdblelwireagsenbl y
usi ng a nenber,

such as nmenber 0 descri bed above., As. t feedi ng tube
500 s pushelEp AN R eatraih DR el cgh bo.CaoRed U e85 St Hes B6f Wi ¢
flexible W r&ugt 830 &R pullbd Hro@hicamntdda 34.0m the tip 820 can be grasped with
the guidewire 32 so that the suture 830 can be pulled through cannul a 24.

[001§ ferrdn o.Fi 29 . th uture 830 can he |1 ed (such W th
For cdBU BT SRHERBEIG RS ity BB e Rt WSt BrosE et hEsRBots
i nci si on t hraugh tipre20akeadd thedugh@tld peddithneous incision through the abdominal wall and

such that the sealing bumper 810 is positioned against the inside surface of gastric wall

(inside surface of the stomach).

[00134] Referring to Figure 30, the sheath assembly can be removed from the patient, and an
external seal 840 can be advanced over the feeding tube 800 to fit against the patients
skin adjacent the incision. The feeding tube 800 can be cut to sever the tip 820 from the
feeding tube, and a fitting 850 can be positioned on the end of the feeding tube external
of the patient. In the procedure illustrated in Figures 25-30, a feeding tube is introduced
into the patient through a naturally occurring orifice and pushed distally along an
endoscope after the endoscope has been positioned in the stomach. The feeding tube is
then pulled through an incision to provide a feeding access channel that extends through

an incision to the patient’s GI tract.

[00135] Figures 31-37 illustrate steps which can be employed in a method for positioning a
feeding tube according to another embodiment of the present invention. Figures 25-30
illustrate a method of placing a feeding tube in the small intestine as an alternative to

standard JET-PEG type procedures.
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such that the sealing bunper 810 is positioned against the inside surface of
gastric wall (inside surface of the stonmach). [00134] Referring to Figure
30, the sheath assenbly can be renoved fromthe patient, and an external
seal 840 can be advanced over the feeding tube 800 to fit against the
patients skin adjacent the incision. The feeding tube 800 can be cut to
sever the tip 820 fromthe feeding tube, and a fitting 850 can be
positioned on the end of the feeding tube external of the patient. In the
procedure illustrated in Figures 25-30, a feeding tube is introduced into
the patient through a naturally occurring orifice and pushed distally al ong
an endoscope after the endoscope has begz positioned in the stomach. The
feeding tube is then pulled through an cision to provide a feeding access
channel that _extends through an incision to the patient's G tract. [00135]

Fi gurl@8139] - sReferringdirptde Eigirapls therandpscern! 4 disposashithin theshpash Asemblyr
posi tioning gm lﬁ%ﬁ%&@&%ﬂiﬁﬁ%&%ﬂ%@ aL&)en?cﬁ: O%ng cARAEV ARBA h?é (ﬁmﬁe present

i nvention. Figures 2 strate a pl acing a ng tube in
t he smal | i nmesthitmpositsorathe distad emth¢ﬁtheeﬁdosco$e amdithe dnchpMBE@lmypthe pooaddur es.

END5119USCI PS5, ; 33 [ 001 Referrin st to Figure e .endoscaope 1000
i Sposed i t R PHERS radEh uEeiantf o o liksepErnebriaen Himihs 458l Ol 200
and endcap 4&8fiosdPe) i deaRsTed Wafrpwmhntmtonﬁmwtrmumhmm dvasmfHapt al end
of the endosco e and the endcap 400 within the stomach of the patient. A

| i ght sour ceWgkhse ihaithepositigh of tiggndascepeswidhinthestamach cembe efyssrvall fismd of t he
endoscope) ¢ i t he
abdom nal . oo UETRCA, sratbotbleRud s ThBHREC mad SEARRA HIARKE 01
can be obserwell ahd ameediel2¥ camutadd, mhiaeatm gdugemebdle 2Wearmmlame@usbel nci si on
can be made thro e_abdoni nal nee nn 4, such as
4 auge. ntstied oA ot i Beoise Ao futneslagiing el s

that the di s¢gahulhichn B¢ pdsitfone® QGthth BB GoinAgh. di stal end of the cannula can be
positioned within the stonach [00137] Referring to Figure 32, the needle 22

can b[?)OWﬂtj hdf{giwn ing to %Yglupcgﬁ hhe e2qe 35 can €'e w(%hdrawn leaving the cannula 24 to

provide an access channel extending from inside the stomach to a point outside the
patient. A looped guide wire 32 can be passed through the cannula, and the endoscope
and sheath assembly can be directed to extend through the loop provided by the guide
wire 32. The endoscope and sheath assembly can be advanced distally from the stomach

into the small intestine, as shown in Figure 32.

[00138] Referring to Figure 33, a feeding tube 900 can be advanced along the length of the sheath
assembly such that the feeding tube 900 passes through the loop provided by guidewire
32. The feeding tube 900 shown in Figure 3 can include a distal portion 904 having a
construction like that of the feeding tube 600 described above, and a proximal portion
906 having a construction similar to that of the feeding tube 800 described above. The
proximal portion 906 can include a tapered dilating tip 920 and a bumper or bolster 910.
The proximal portion 906 can be constructed using a PEG feeding tube of the type
provided in Corflo-Max brand PEG Kits for Pull Technique or Push Technique, which
kits are available from Viasys Healthcare of Wheeling, IL.

[00139] The opening through which food is delivered to the GI tract can be located in the distal
portion 904, The feeding tube 900 can include a feature, such as a rail (such as the type
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provi de an access channel extending frominside the stomach to a point
outside the patient. A looped guide wire 32 can be passed through the
cannul a, and the endoscope and sheath assenbly can be directed to extend

t hrough the | oop provided by the guide wre 32. The endoscope and sheath
assenbly can be advanced distally fromthe stomach into the small
intestine, as shown in Figure 32. [00138] Referring to Figure 33, a feeding
tube 900 can be advanced al ong the |l ength of the sheath assenbly such that
the feeding tube 900 passes through the | oop provided by guidewire 32. The
feedi ng tube 900 shown in Figure 3 can include a distal portion 904 having a
construction like that of the feeding tube 600 described above, and a
proximal portion 906 having a constructi gn simlar to that of the feeding
tube 800 descri bed above. The proxi nal rtion 906 can include a tapered
dilating tip 920 and a bun?er or _bol ster 910. The proxinmal portion 906 can
be const ruct SPWIsinFigusesTEs! §.a8dil Aon enseor Spthiafshe gasdonsHOAang 896 sush At f | o- Max

brand PEG thgdﬁ hutiRW T, dots are

avai l abl e from ausys a}ﬁeafd%wur%gge é\t/r\E %bo aglgmlpltﬂ%?d-bﬁg? I'Phe openi ng

t hr ough whi chmb@rbnhentsthdéeadmgrteue 9@ is ppesitidinet pache cameri360 botsaibecﬂtherpatihﬂ’sdi st al
portion 904. The feedi.ng.tube 0 can inclu eat r ai

(such as theb?é)}'pg (ﬁﬁﬁgﬁ&g&%ﬁ?@% G ARSI aﬁvq_nlc g ir(?lor?lracﬁggoa-g on one
or both of t pesifisnind @eab&OM0aas bR asstamldn g%hrrlef 866IbéMind fBEn€ aibe S00.AEDI Y
engage the track 300 and/or the carrier 50 In one _enbodinment, the feeding

t ube 900 is Swﬁé,ltb%wltm"‘tmere%ﬁfﬂp@Patsmeluemgraa@ng)f:hm RES which it elip ortiRydy
and the feedyNghiMRe cdGRydnd if e rt@a%gs\(ﬁ{]%gsgn LOBRin AR dRCk 300

The positioning nenb can vance arrier |nd f eedi ng
t ube 900. If7mud9ngemmmt%@ p05|t|on|ng menber 700 can include a grasping
clip 715 which can clip onto or otherw se be fastened to menber 700 to

assi Sfooi 409" RERkAG tarwglw@hwqu thB BodTBEHAIRY merhBG: 7@b¢1@91 if gsglh&{ t@&dos{c@pemol

Referring to Figure 34, with the positioning nenb hel'd in position
t he endoscopend m@hgﬁmatblv msb@nﬁrgﬁtadcmommaﬂjefromdh%mlpadx swdl that the f@ﬁdlngl e

stomach, suc Pub% B% is pu de oeﬂd{h 9nd of the sheath assembly by positioning member 700 as the
endoscope and sheath assembly are retracted. A length of suture 930 extending from the

tip 920 can be grasped using the looped guide wire 32.

[00141] Referring to Figure 35, the suture 930 and tip 920 can be pulled through the incision until
bumper 910 is positioned against the inside surface of the stomach, with the portion 904
of the feeding tube including the port through which food is provided being positioned in
the small intestine (such as the jejunum). Referring to Figure 36 an external seal 940 can
be advanced over the feeding tube 900 to fit against the patients skin adjacent the
incision. The feeding tube 900 can be cut to sever the tip 920 from the feeding tube,
along with any unneeded length of the tube, and a fitting 950 can be positioned on the
end of the feeding tube external of the patient. In Figure 37, the endoscope and sheath
assembly are shown removed from the patient’s body, and the feeding tube 900 is shown
positioned with the distal portion 904 disposed in the small intestine, and with the feeding
tube 900 extending from the small intestine through the stomach to pass through an

incision through the stomach and through the patient’s abdominal wall and skin.

[00142] In the procedure illustrated in Figures 31-37, a feeding tube is introduced into the patient

through a naturally occurring orifice and pushed distally along an endoscope after the
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tube 900 is pushed off the end of the sheath assenbly by positioning nmenber
700 as the endoscope and sheath assenbly are retracted. A length of suture
930 extending fromthe tip 920 can be grasped using the | ooped guide wre
32. [00141] Referring to Figure 35, the suture 930 and tip 920 can be pulled
through the incision until bunper 910 is positioned against the inside
surface of the stomach, with the portion 904 of the feeding tube including
the port through which food is provided being positioned in the small
intestine (such as the jejunun). Referring to Figure 36 an external seal 940
can be advanced over the feeding tube 900 to fit against the patients skin
adj acent the incision. The feeding tube, 900 can be cut to sever the tip 920
fromthe feeding tube, along with any Gﬁ eeded | ength of the tube, and a
fitting 950 can be 805|t|oned on.the end of the feeding tube external of

t he pati ent . endesqopghasebegny positiened iui B stamachndhe feeding tubg 45 bep pyllegrtBroyglown
d f
renpove rO”%n% ﬁ‘élsﬁﬂ% fAvi at}ggﬂn%%agséifnﬁ}nfeﬁtﬁgﬂ Qenhyﬁﬁo&%%ﬂq fcumgm

positioned w sta porti spose Intestine, and
wi th the feethcispn ibtolie @iOntexGbmabt (ag. smalhintdséngnmal | i nt estine through the
stomach to pass through an incision through the stomach and through the

pati e@bi 5 1abﬂ10§6h'fé%|mb‘6@irﬁen?§]gm§§ b8 dediidAt 42inclide b Q@ve? DPRAALT Suchlal Hl%hﬁ@{h%d in

Fi gures a feeding tube s introduced into the patient through
natural ly octrankrioﬁgca@mrfioaeandfm tlmfsmng t;ibsttarddyceaﬂhe migk ahcantahoig atispen{ dlfet er t he

END5119USCI P, ndo (o] .oned he sto ch The feeding
tube is then (Ejlflg(g. eaﬁstofj%ﬁ’ance ® ﬁ? Sé‘lpgi ¢ Otbrsg?;‘i a&ﬁ)r m?tg'écc?l ﬁodn access channel
t hat ext endSCdermuglbnaoypﬁﬁmataﬁﬂmush ad 6tgl Bar@Thetovertdr€urimal dadte'fornfad of hact
(eg. small tine) 1431 I n sonme enbodiments it may be desirable to

nt e
nci ude a colt Terb Fm%faa?(sgetw fgsingtapcsriectipghane matqriaberohe pyteripkiromog,
and/ or the T GRRh eatt B is (B AP cAndhli 3K1eRd: padl 2ANR HEAG A of e T eedi ng

tube as it is advanced to a desired |ocati on, i nstance from
cont am nat i otradkycasrierd andter &eidinig tuts dlor astaocfahn assgmhly ofttlee oy feeding tibael can

ERELIC IR N OaiE e
at | east par tubaladny flekiblegolvBrecah @tigtte adflaricbcﬁalong the track. If desired, the flexible

cover can be disposed on the carrier such that the cover and carrier are withdrawn,

leaving the feeding tube in place. In another embodiment, the sheath 200 can be formed

to include a tunnel extending over and along the track, such that the catrier and feeding

tube can be advanced through the tunnel. Alternatively, the track could be disposed on

the inside surface of a sheath, or on the surface of the endoscope, such that the feeding

tube is advanced within the sheath. Above referenced US Serial Numbers 10/440,957

(published as US 2004/0230095) discloses a sheath and accessories advanced along an

inside surface of a sheath, such as in the embodiment of Figure 6 of US 2004/0230095.

Such an arrangement can be employed, with the feeding tube advanced within the sheath.

[00144]  Figures 38-42 illustrate a method for positioning and endcap 400 (such as an elastomeric
endcap 400) and sheath 200 on an endoscope 1000 prior to inserting the endoscope on the
sheath assembly into the patient. In some applications, it may be difficult to manually
load an endoscope into a sheath having an endcap, such as by gripping the components
by hand. For instance, it may be difficult to grip the endoscope through the sheath and
apply the appropriate force to urge the endcap to fit over the distal end of the endoscope.

Additionally, it may be desirable to maintain a certain angular “o’clock” orientation of
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track, carrier and/or feeding tube. For instance, an assenbly of the
carrier, feeding tube, and a flexible cover can be provided as a

pre- packaged assenbly. The carrier, feeding tube, and flexible cover can

t hen be advanced along the track. If desired, the flexible cover can be

di sposed on the carrier such that the cover and carrier are w thdrawn,

| eaving the feeding tube in place. In another enbodi nent, the sheath 200 can
be formed to include a tunnel extending over and al ong the track, such that
the carrier and feeding tube can be advanced through the tunnel.
Alternatively, the track could be disposed on the inside surface of a
sheath, or on the surface of the endoscoE such that the feeding tube is
advanced within the sheath. Above referenced US Serial Nunbers 10/ 440, 957
(published as US 2004/02300952 di scl oses a sheath _and accessorles advanced
al ong an i ribf gldcapMithdespest tathecadessopes Ji the£oursg of arpluing Bisi fRksato viee fhegure 6
of US 2004/ 0 RN feedlng

t ube advancé%% ﬁn%ﬂ§ﬁg@§ﬁ§gfﬁkq?go144§o%§85@ggﬁﬁnhggﬁﬁTT%§¢$%%2&% met hod
for positi onicagring t-mtdletgn. 4@ rigthehardscompordndsillosteatédin Feguresais- 412)03)1 tand

sheath 200 on an dosc e 1000 insart'n t he. dos

Sheath aovermgtyE SR ap et laRon e BRERD LA abbEiefRRRREOREL O 7 )

to manual |y ort®atlertids@peoaaaipionallyt ﬂlean&lhtfﬂadnh cOmpbiteitsiian &0 daployed ticiftalls by
mp

gri pping the conponents by hand. For instance, it may be difficult to grip

the endoscop® qnﬁﬁwwqaéogca@ea%wnaw shsgthagd %téac&pb?raplpm e force to urge
the endcap to fit over the distal end of the endoscope. Additionally, it
may [0S r Réfeeing ®o Riguret 38, an endeeyp toading @legieheis shovic inatb formrafamiosd ¢ama  of

END5119USCI P. 36.the endc wth res to th ndosc he cour se of
appl yi ng 2By dBE FePEe2 [HLFan O dRpPaBls, B<ksHE b6 FIBEAGL8 HERhE bt 1 o

o' cl ock ori eph@tialOfichBYa B@lyhiéﬁ@ﬁﬁ{etrﬁﬂt”fﬁé o9 &one 211661 EAH inBiddé bed}lﬁirﬂuﬂ{f Ion.
The net hod and conponents illustrated in Figures 38-42 can be “enployed to
assi st in prddémand aptusalityof Bexible pmngéabﬂ@e(pwmmgsab@miltalflg@re§l8ba?h¢ distel tr ack)
onto an, endosEo o HgkbLeRakY 21 f\Gn BELIRA.FOA.GRIP ORRNR GBRIAS 5P 0V o
tointall an én endosScopé even | eat rac

enpl oyed. [ 0@h4ﬁdludﬁefthrdugm fole@Q1E2 g»hrch eX@ndsathroaghl d&pmldtjad‘ body pbreior2110 i@ shown

in the formof, a .nose cone
a direction transverse to the longitudinal axis of the body portion 2110. The body portion

2110 and the prongs 2120 can be sized and shaped to pass through the central bore
opening 420 of endcap 400.

[00146] The body portion 2110 can include a plurality of radial splines 2114 which extend along
the length of body portion 2110. Each spline 2114 can be associated with a rounded or
sloped prong shoulder 2118. Each prong shoulder 2118 can be associated with a flexible
prong 2120. Each flexible prong 2120 can extend proximally from a prong shoulder
2118 to a proximal prong end 2122. Each rounded prong shoulder 2118 can extending
radially outward from its associated spline 2114 on the body portion 2110 to the flexible
prong 2120 associated with that prong shoulder.

[00147] The radially outward surfaces of the splines 2114 can define a first diameter of the nose
cone 2100, and the radially outward surfaces of the prongs 2120 can define a second
diameter of the nose cone, with the second diameter being greater than the first diameter.
The radially outer surface of each rounded prong shoulder 2118 can be shaped to provide

a smooth radial transition from each spline to its associated prong. Accordingly, the
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2100. The nose cone 2100 can be disposable, and can be forned of a

|l i ghtwei ght material, such as a polyneric material. The nose cone 2100 can
i nclude a body portion 2110 and a plurality of flexible prongs 2120 (siXx
prongs shown in Figure 38). The distal end 2102 of the body portion 2110
can be rounded or tapered. The body portion 2110 can include a through hol e
2112 which extends through the width of body portion 2110 in a direction
transverse to the longitudinal axis of the body portion 2110. The body
portion 2110 and the prongs 2120 can be sized and shaped to pass through
the central bore opening 420 of endcap 400. [00146] The body portion 2110
can include a plurality of radial splines 2114 which extend along the

| ength of body portion 2110. Each spline,2114 can be associated with a
rounded or sl oped prong shoul der 2118. Each prong shoul der 2118 can be

associated with fl exi bl 20, Ea h flexjbl ron 20 ext end
ot mal 1y 1 iounidh spdluRenial bodties mande b pmssthasd RN tet 155 1550 xc
rounded pr ongiagmbREHoARE setdAdBdiambteEXTIRNAHRDY invaed ficlng sarfhovgbdthefRRIbIE S

associ ated spline 2114 on the body portlon 2110 to the flexible prong 2120

associ at ed wProngs HaP cpi bhgpaserbanagdeither bpbeing formed inhaifashjon of deg 1@ a8ur f aces
of the splin l@&ﬁﬂ sufgagéﬂ% t&%h&%f@k@@ﬁ%%%EQ%obhe nose cone 2100, and

t he radially tmar aces the prong can define a second

di anet er of the nose caone, second. di anet er i reater than the
first{08148ket Ep Splfvﬁfeztlétdtoélt“\if“%ﬁ mme@og@%g&é &Pd&mﬁow&ﬁ&ﬁg%g%%ng shoul der
2118 can be hiRal " dGparfayRAL fak 8R&VAL QB.of fRSIxaBRIEsSP! | ne
toits assocﬁgﬁggge”%hg:B%EEOpa|%3¥B h% NDgfoUSCIPSq §7 rouﬁgedsprong

shoul der s 214i8 pranggheuiders, apd eixi pengs, eaaly assheiatad splinet pransshqutmr,fﬂeesrhlct he first
di amat er tO ng%g(ﬂ'ﬁgggcpfn etb%rdegr-rh?nterv Pgl%cleu?{{ 'enc\f\rlacrlgnfeﬁghcc'egg h%"i) S&%o f the

flexible spaced apar orne
fashi on, or ﬁu©)to an applied force) to receive the dlstal end of the
endoscope 1000. 1001481 The splines 2114, rounded prong shoul ders 2118, and

;Eguﬂ;ﬁi‘&it (29 ch:] é\{ge?lgo cguln Bgdsél'ﬂ;s’?cgt%{i?!rt] gclsrlnléd FPRE SHAPAY Facitlg BHAGE 3L Lnbwadual

in Figure 38A and Figure 40A. Together: the slots 2124 in the prongs 2120 provide a
circumferentially interrupted groove in which an expandable ring, such as a silicone O-

ring or Teflon O-ring 2160 can be seated. The radial thickness 2123 of the prongs 2120
illustrated in Figure 38A can be sized to take into account various factors, such as the

inner diameter and material of the endcap, the outer diameter of the distal end of the
endoscope 1000, and the number of prongs 2120 on nose cone 2100, such that when

prongs 2120 are disposed between the outer surface of the distal end of the endoscope,

and the inner surface of the endcap, the radially inner surface of the endcap is spaced

from the outer surface of the endoscope. One suitable thickness 2123 when six prongs

2120 are employed is about 0.032 inch.

[00150] Prior to seating the O-ring 2160 in the slots 2124, the distal end of the endoscope 1000
can be inserted between the prongs 2120. The O-ring 2160 can then be slid over body
2110 of nose cone 2100 and up over the rounded prong shoulders 2118. The O-ring can
be stretched over the shoulders 2118 and be seated in the slots 2124 in prongs 2120. The
O-ring can thereby provide a radially inward compressive force on the prongs 2120,
urging the radially inwardly facing surfaces of the prongs 2120 into engagement with the

outer surface of the distal end of the endoscope 1000.
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si x prong shoul ders, and six prongs, each associated spline, prong shoul der,
flexible prong could be spaced at 60 degree intervals about the
circunference of the body portion 2110). [001491 Each prong 2120 can have a
slot 2124 formed in the outwardly facing surface, as shown in Figure 38A
and Figure 40A. Together, the slots 2124 in the prongs 2120 provi de a
circunferentially interrupted groove in which an expandable ring, such as a
silicone O0- ring or Teflon Oring 2160 can be seated. The radial thickness
2123 of the prongs 2120 illustrated in Figure 38A can be sized to take into
account various factors, such as the inner dianeter and material of the
endcap, the outer dianeter of the distal, end of the endoscope 1000, and the
nunber of prongs 2120 on nose cone 2100'3§Uch that when prongs 2120 are

di sposed between the outer surface of the distal end of the endoscope, and
t he [HHS1] sUWiththe nope eane 24 AQ pesitioned en thedligipliepd jof therendepcopac 08the he endcap i's

when six pr oRuQRoGR EHAAEGNOhe HEMEAATGRGm e AR ufelOSD 125
sggg ing t hg 2007 tiraely BBm&ﬁhdlendctalpetoej oIt edd@éopd 1gdaoadedsbngb tlwmhegh ggd@ﬁab@ndoscoge

1 can be inser et ween rongs The [ an en be
slid over boyghthayt e% %m@fgﬁfcf aﬁéﬁﬁb 5 diskadly fehwh %aasﬁég

shoul ders 2118howlim KbirkRY, fARucPBatthé gﬁoﬁh@ﬂ f&\é%?tﬁe%d%%(%ﬁ@ aghnd and be

seated in the slots 2124 in prongs 212 The O-ring can thereby provide a
radi al |y i nyuenrg howniderss Jhe ©- lfllaﬁ%lcﬁomndtt\h@pwomj@r@gmds 2L2ngar¢1§10t“h1emr adi al ly

inwardly fac f r out er
surtace of - tihanandh FFAES % os O PR AT ehE dsah  ERPRISTRE kb ok 51 ¢
Wth the noge visibie whth chaatsi0oi 19ﬂﬂde0ﬁh§db€taﬁﬁeﬂillyaianqnfbn0ﬁlrﬁ hesteeiatioscope 1000
the endoscope 1000 is | oaded onto the sheath assenbly (conprising the

ont o FHE 2L h oS PhR nay Fis kAT e O MO o S 0P FRECR e 2100
ext ends di stcmngrdlﬁmg)mtd:ridmgeannis AR04MO0endiresra e\m:ntram heb 2208 T3 hubd20&uch t hat
the proximal, ncllall es aogfroc;vrég the}gl(ljg%at%ré 99 1 o‘?‘bfﬁte 9g6}1 bore 2210 has grooves sized and

shaped to permit the handle 2200 to slide longitudinally along the splines 2114 of body

portion 2110 on nose cone 2100. The engagement of the splines 2114 with the grooved

bore 2210 prevents rotation of the handle 2200 with respect to the nose cone 2100 and

the endcap 400. While rotation of the handle 2200 with respect to the nose cone 2100

could be permitted in an alternative embodiment that does not employ splines and

grooves, it can be advantageous to prevent rotation of the handle 2200 with respect to the

nose cone 2100. For instance, it may be desireable to load the endcap 400 and track 300

onto the endoscope in such a way to maintain a desired o’clock orientation of the track

300 with respect to features such as optics and/or working channels in the distal end of

the endoscope. Maintaining the handle 2200 rotationally fixed with respect to the nose

cone 2100 can aid in avoiding angular misalignment of the track 300 with respect to the

distal end of the endoscope 1000.

[00153] Figure 40A illustrates the nose cone 2100 extending into the bore 2210 from the proximal
side of the handle 2200. The proximal side of handle 2200 can include one or more
surfaces for providing a pressing force against distal surface 412 of endcap 400. In
Figure 40A, the handle 2200 is shown having multiple generally wedge shaped

extensions 2700 extending proximally from handle 2200. In Figure 40A, six extensions
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prong shoul ders. The O-ring 2160 and two proxi mal prong ends 2122 are shown
in phantomin Figure 39, as the Oring and prong ends woul d be inside the
sheath (but can be visible when sheath 200 is nade of a substantially
transparent filmmaterial). [001521 Referring now to Figure 40 and Figure
40A, a handle 2200 is showmn with a pair of outwardling extending arns 2204
extending froma central hub 2208. The hub 2208 i ncludes a grooved through
bore 2210. The through bore 2210 has grooves sized and shaped to permt the
handl e 2200 to slide longitudinally along the splines 2114 of body portion
2110 on nose cone 2100. The engagenent of the splines 2114 with the grooved
bore 2210 prevents rotation of the handl g 2200 with respect to the nose cone
2100 and the endcap 400. While rotati of %7 the handl e 2200 with respect to
t he nose cone 2100 could be permtted in an alternative enbodi nent that

does not enm76§ areprovidssl, amgdifor gach@veaye in thedhnougiebarel 2aHY. afwoxtensionp? Whent
rotation of t an 220 ith ( t n gne 2100.. For

i nstance, | tcalgrgfilg 31% gisqy%‘e%%t}‘\#éce{} gbﬁ?a(%)]raﬁgﬁ)f ﬁ@%le%ﬂg%g“ﬁ}ggf %ﬁ& R 8%9' tt}fgo onto

t he endoscopkrough bare B2 E). ViBhe dxtensidh2 2i0rkach ks apeskimally feingauifaset2atoon of the

track 300 with respect.  to_features such as opfics. and/qr r Ki hannel s
in the dist éﬁogethanﬁ\eswtfwéséﬁb%%ﬁgage%? distal Wir%ge §1oheadeand 09 3p hindle

rotati onal | yohh Xeviichl pfoRRRRBLaldn: Ao cdte100 OPREIAADDEAR, Glabled dhatv 01 di NG

angul ar m salignnment of "the track 300 with respect to stal end of the

endoscope 160Gaces 0DlGAM beibguefeial Grpreydntisg thetrageridiof puisap ddhfombgmgext endi ng
into the borg c%%%g { regnr?hg rﬂgieﬁ 0{98%( bﬂﬂi and%edﬁaanafe 2t26§ ap f’il@%:argdrlg ;2;?(8) Irgt;ﬁ?lesoa{ oxi mal

side of handl"€ can rnc e Oone or nore surfaces Ing a

pressi ng f orpushing firéesdgaihissdnabaps400faad @rohke 2 010 modidep pdDidlg féme ofrttgWikal40A, the
handl e 2200 ia ﬁ&gmn having nmultiple generally wedge shaped extensions 2700
ext endi ng prrd$PhEEICYIISER% handl e 2200. In Figure 40A, six extensions
END5119USCI P5 -39 2700 are provided, one for each groove in the through bore
2210 [00154] exRedersingtsFiguted 1, xpull beg 23)94s sttomah ditpcteddo 8 distat end oftbe aoseicahd y

Sl L0, Lo ) 8 b AR B4 PR A TR enl o
through bore 2112 in nose cone 2100. The combination of the pull ring 2300 mounted on
the distal end of the nose cone 2100 and the handle 2200 slidably supported on the nose
cone 2100 via the spline and groove arrangement permits a user to provide a distal
pulling (tensile) force on the endoscope 1000 through the endcap 400 via the nose cone
2100, while at the same time exerting a proximal pushing (compressive) force on the

distal face of the endcap 400 via the surfaces 2710 of handle 2200.

[00155] Referring to Figure 42, the application of such forces is illustrated schematically by
arrows 2250 and 2350. By pulling on the pull ring 2300 in the direction indicated by
arrow 2350 while pushing on the handle 2200 in the direction indicated by arrows 2250,
the endcap 400 is pushed onto the distal end of the endoscope 1000 and the O-ring is
forced off the prongs 2120, such that the prongs 2120 can disengage from the distal end
of the endoscope 1000 and be pulled through the through bore 420 of the endcap 400. O-

ring 2160 can remain positioned about the endoscope proximal of the endcap 400.

[00156] In the installation embodiment shown in Figures 38-42, a distal pulling force is applied to
the outside surface of the endoscope 1000 with flexible prongs 2120 as a proximal

pushing force is provided by handle 2200 against the distal face of the endcap 400.
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Toget her, the surfaces 2710 can engage the distal surface 412 of endcap 400
as handle 2200 is advanced proxinmally al ong nose cone 2100. Providing
separate, spaced apart surfaces 2710 can be beneficial in preventing the
mat eri al of endcap 400 from being pinched between the nose cone 2100 and

t he handl e 2200 as the handl e 2200 provides a pushing force agai nst endcap
400 and prongs 2120 provide a pulling force on the distal end of the
endoscope. [00154] Referring to Figure 41, a pull ring 2300 is shown
attached to a distal end of the nose cone 2100, such as with a pin 2308

whi ch extends through a pull ring collar 2304 and into through bore 2112 in
nose cone 2100. The conbi nation of the Q%bt ring 2300 nmounted on the distal
end of the nose cone 2100 and the handl e 2200 slidably supported on the nose
cone 2100 via the spline and groove arrangenent Pernits a user to provide a
di stal pul | Figgresdaridiillesrateqnadtematiyanpraiiis soé pethpd dor 4ss inpRpitianiie a@ndcap 400
via the nose k1 &n; éﬂﬂ@, i rtd ] shi ng
(conpressive?ﬁggfg%%%%Q?ﬁgﬁkﬁ?g?gféﬁﬁée 0 eyﬁgﬁgﬁggéﬁh@gﬁﬂeﬁég?Igﬁghr aces
2710 of handbwfa2e6Dan ¢ndoscepd, sRelf &srani intgrnabsuiFfageiofa warkingahasmbbof amt i on of such

forces is illustrated schematically b rro 2250 and 2350. By pulling on
the pul | i nEDS5Re: i AHaTOR ey talp e Ml 10 sPah SEtctiatk Bk oY ng
on the handl godROFighres i hirltGHittOM béiRglukdekesbdkatané g%ﬁra&%%d méiti endcap
400 is pushed onto the distal end of the endoscope 1000 and the Oring is

forced of f t HustsatethinFigurond3-4Tiean herpised torposision ag endeap on dhgrdigtaletd 9hae from t he
di stal end - : h b 420
| stal en g&%@&gﬂ@iﬁ?ﬁgng_pé;g%oﬂg%a%al%ﬂleétﬁgn&/!% t?dégg%ﬂ&%n{pﬁtg@&g ore

of the endca can remain positione out endoscope
proxi pal _of the endcap 400., [00156] .In e installation enbodipent shown in
Fi gur W15 45{%@ i 18 A arhepsfie i[‘sr?ﬁlefrt?r‘e%w ok q&daﬁiwaﬁp&raﬂfw%&ﬁfgﬁd@rg H e of

the endosco pﬁarﬂigl@os‘édsta&ioi‘nhlqnhwaﬁoﬂ bPiRe ﬁ}t)poa;a%@s B0 [P FR6IRAk an®YSNhOg force is
provi ded by handl e 2200 agai nst the distal face of the endcap 400.

END5119USCI Pendecap4 9 igghexn fg-ilhuptration girpeses with ibbaieg wedersiendhas shexendsapand
met hod for ugg,in positd.oni n d n en i ch can be
enpl oyed to %@o‘\?‘inéiggaé{ %ﬂﬁ?%’% ra?%sr%) gﬂ'atqfil % ﬁgsl 4r15{’31 g?’nagﬁ ® (fl‘i’lﬁ?ratevé’?ep Sth
employing the apparatus 3000 to load an endcap 400 on and endoscope, with the
endoscope and endcap being illustrated to be generally transparent for purposes of
illustration and clarity (though endcap 400 and endoscope could be formed of generally

transparent materials if desired).

[00158] Apparatus 3000 includes a body section 3100, a rotation section 3200, and translating
section 3300, and a ring 3400. As shown in Figures 45 and 46, the apparatus 3000 can
include one or more expandable members, such as resilient cylinders 3500, which can
engage an internal surface of the endoscope, such as by being positioned within a
working channel of the endoscope. Cylinders 3500 can be formed of any suitable
material, such as rubber or synthetic elastomeric materials, which expands radially when
compressed axially. Alternatively, other types of expandable members could be

employed, such as members which expand by inflation.

[00159] Referring to Figure 46, the cylinders 3500 can be expanded to engage the inside surface
of the working channel. Expansion of the rubber cylinders can be provided, in part, in

connection with the rotation of rotation section 3200, as described more fully below.
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surface of an endoscope, such as an internal surface of a working channel of
an endoscope, as a pushing force is applied to the endcap. The sheath and
track are omtted fromthe Figures for clarity, with it being understood
that the apparatus and nmethod illustrated in Figures 43-47 can be used to
posi tion an endcap on the distal end of an endoscope, including in
applications where a sheath and/or track is not enployed. [001571 Figure 43
is a schematic isonetric view of the | oading apparatus 3000, and Figure 44
is a partial cross-sectional illustration of the apparatus 3000. In Figures
43 and 44, the endcap 400 is shown for illustration purposes, wth it being
understood that the endcap 400 is not part of the apparatus 3000. Figures
45, 46, and 47 illustrate steps in enplQying the apparatus 3000 to | oad an
endcap 400 on and endoscope, wth the endoscope and endcap bei ng

il dt I ] t . il ti d
o B s B 0 e AR O BB R b SRR B ="

t ranspar ent tieedn@6dcapdtol ompessiikels engdg edlialyp mae Bdudfac3608e waeinglgtingel pody
section 3100, a rotation section 3200, and translating section 3300, and a

ring 3400. A tsamslaring sectpny3iiiccan be Qwavnzﬁhstalbrrélaaﬁw%ﬁdwe%@o@le%ﬁls i ncl ude
one or mrelx@f&%%bir&“@%@@?pﬁmﬁéﬂé% ), 2&s o M@Flgyﬂe%y%qE% Secdaf9100/dhch can

engage an internal “surface o e endoscope, such i ng positioned
within a windhideg reteandil0 hafingheorexicieBy Gomg s@yfhderid @2 for3hedeingthe distdl or ned of

oht o expandWRdr 4 PSR oh. 255 el the Keutt T Ml A ATRIA e B £} pos
of expandablsectia 31y, shecdlihderb 8500843 Ibe Y& theted destal B SelaBvdRIbDdWoéction 8XERNd by

inflation. 1001591 Referring to Figure 46, the cylinders 3500 can be
expanded t o AShgdle! >t,H@qoa%»iﬂaléw%eftﬁlaeellmsffor%@rommlPﬁ&lecqﬂsmepe bk ansi on of

the rubber cyli|Jareyspo beg paIe A% l@f@hllé the iflsid& gCbt Q“Wrﬁlﬂgt he
PO YRR el o s UPREF LI B8,

rotation of rotation section 32 mor e el ow.
END5119USCI Pbanndl] arﬁd)th& 60rpRekataryi mgcttvo pEshing forct Zxemgd dn thhdisty burfeded$2 3500

expanded wt nne t he endos etogcC essi.vel y

engage the. pLaihn o0 B stk 5 P20 % pistife BrdigP afiApbitne STBI SRorR
endoscope. Accordingly, the apparatus 3000 can be used to install the endcap 400 on the
distal end of the endoscope without holding or otherwise contacting the exterior surface

of the endoscope or the sheath (if a sheath is employed).

[00161] The components and operation of the apparatus 3000 will now be described in more
detail with reference to Figures 43-47, as well as cross-sectional illustrations 48 and 49.
Body portion 3100 can include an outer surface provided by two body halves 3106 and
3108. Body halves can be joined together in any suitable manner, such as with screw

type fasteners, rivets, with adhesive, and the like.

[00162] The translating section 3300 can be disposed at least partially within the body portion
3100, and can include a hub 3316 and outwardly extending ring grips 3318. The ring
grips 3318 can extend outwardly from hub 3316 through slots provided between body
portion shell halves 3106 and 3108.

[00163] Referring to Figure 44 and Figure 48, rotating section 3200 can be supported at an end of
body portion 3100 such that rotating section 3200 is rotatable with respect to body
portion 3100 and such that rotating section is rotatable with respect to translating section

3100. As shown in Figure 48, rotating section 3200 can have end 3202 received within a
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the translating section 3300 can be drawn distally relative to body section
3100 (as indicated by arrows 3302 in Figure 47). As shown in the Figures,
body section 3100 can include a recess 3120 having a proximally facing
surface 3122 for engaging the distal surface 412 of endcap 400. As

transl ating section 3300 is drawn distally relative to body section 3100,
the cylinders 3500 can be retracted distally relative to body section 3100.
Accordi ngly, the conbination of the pulling force provided on the endoscope
by the cylinders 3500 being pulled distally while engaging the inside
surface of the working channel, and the conplenentary reactive pushing
force exerted on the distal surface 412 of endcap 400 by surface 3122,
serves to press the endcap 400 onto the ﬁ%stal end of the endoscope.

Accordingly, the apparatus 3000 can be used to install the endcap 400 on the
di stal end a¢cesshtl 08 povddadpy baidy halyes hdoandglet Bnhé?Ud eo indwdeccringn?Othe

exterior Surfgr?n =d on a];1 oh&?sﬁ&g%?arfcﬁ?»ﬁ& tﬁﬂ?ﬁlﬁ?%%‘pls celv%géggg}o%v §ld?7r’rp| oyed).

[00161] The Conmponent er on ~of e®a ara now be
descri bed i nyhmr @n bddbdrandd dMahhnsﬁcm‘ mféme»fb@dﬂagwsss 06l and1¥108a T heelatingsf
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rivets, wth adhesive, the Iike. [00162] The translating section 3300

i ncl E@ﬁéﬁﬁﬂ%‘?%@gée%ﬁﬁ‘sﬁéa{? G nyeds Pt Ry PR Sy v e By e o e o7 e

3318 can extsediidnB2HOER Hig)3400 04N bebappstied at b eniDdT rotafih$ sdetioy Bzckublethaeen body
portion shell hal ves 3156 and 3108. [001631 Referring to Flgure 44 and
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[00165] Figure 48 provides an enlarged schematic cross-sectional illustration of portions of the
translating section 3300 and the rotating section 3200, and Figure 49 provides an
enlarged schematic cross-sectional illustration of portions of the apparatus which are
employed to engage the endcap or endoscope. The translating section 3300 can have a
central bore 3342 extending the length of the translating section. The central bore 3342 is
shown including an enlarged bore section 3344 extending along the length of hub 3316.
A shaft 3350 extends through central bore 3342, and sized with respect to bore 3342 and
supported in bore 3342 to rotate freely within bore 3342. The shaft 3350 can extend from
a first end 3352, to a second end 3354. Second end 3354 can have an enlarged diameter
relative to the remaining length of the shaft 3350, so that the second end 3354 can be
employed to compress the cylinders 3350.

[00166] Referring to Figure 48, an internally threaded member 3360 is disposed at an end of the
hub 3316. The internally threaded member 3360 can be in the form of a nut having an
internally threaded through hole that is generally coaxially aligned with respect to central
bore 3342 and enlarged bore section 3344, The internally threaded member 3360 is fixed

with respect to translating section 3300.
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formed on an outer surface of end 3202. The ring 3204 is received in a
groove 3107, which can be forned on an inside surfaces of body hal ves 3106
and 3108. The mating of ring 3204 in groove 3107 permts section 3200 to
rotate with respect to body section 3100, while preventing translation of
section 3200 wth respect to body section 3100. [00164] Rotating section
3200 can include a collar 3208 which can be gripped by fingers to rotate
section 3200. Ring 3400 can be supported at an end of rotating section 3200
such that R ng 3400 can rotate freely about the l|ongitudinal axis of the
rotating section 3200 independently of the position of rotating section
3200. Accordingly, the ring 3400 can be jaligned to have the same pl anar
orientation as that of ring grips 3318 on translating section 3300,

regar ow rotating secti .S fotat 016 re 48

pr ov.@ag?lan?@tﬂtgsgsfawgéﬂ@ 1 @Cleg%%gmg'é %‘H&P‘tef‘ﬁ'l“ﬁééti”é‘?ﬁﬂ‘i § % Vhishs of

the transla§ géﬁgraﬁ%éﬁﬂlf’ﬁ%ﬁecﬂwﬁh tdBedt & Bre DRUS L ExQBmM3RPRireadBPmEmBst € 49
provi des an enlarged schiematic cross-sectional illustration of portions of

t he appar at (326Qsidisposaddo sbdmindpea4ad. dhgmgmbeni6@rede bp irthe &aogfecpew The
transl ati ngshrsislflé n%ﬁ?lgarcl?eq 22&2 2 longit tﬁ&gglﬂ, )@%ﬁlgd g)?tél%a I‘e%géjd uéfpe ! engt h

of the tran ng Section ore own |
enl ar ged bor364 aad hdongdRddinag kit eithid g thﬂooglgbdrbe%@rfmrhugﬁbdﬂubzéﬁiékﬁendsA shaft

3350 extends, thro centr o] 3342, an d with respect t ore 3342
and support%‘epﬁﬁgg% AW 2’52165 qngtcé‘ﬂ Eaﬁelaéé'i‘tﬁr‘"\ﬂf ‘?ﬂ‘i’“ﬁtebﬂi“’él Qé%flve'?ﬁ?ﬁ) shaft

3350 can eXtﬁB@tHeFéﬁFfbug’h TSl ghdee %%mb@s@ecﬁﬁféﬁ’ﬂf&tm%@‘ﬂna $6fand end
3354 can have an enlarged dianeter relative to the remaining Iength of the

shaft 3350, feselytwith respest wesctsmB28d 3354 can be enployed to conpress the
cylinders 3350. [00166] Referring to Figure 48, an internally threaded

Menb¢r018860 The hdab B setbwa26€ Bsh Iiive tHe@hapbldT a33diffar pbigzohNBefe B4R Yn t hr eaded
menber 3360 can be in the formof a nut having an interpally threaded

t hr ough hol dotatiag secdony33idrcan hgvecrpar-arcular gropgsrstonsl shape sispitas to that ofdhg r al
bore 3342 aglgacﬁfd@r( dhé% &a§%§§ QB fiead 1282 J&’i&ﬁ%@'&g;’m éﬁég?{égﬁgg@”ber

3360 is fix wth t to translating section | P5 -43
can translate in bore 3242 relative to rotating section 3200, but such that screw 3260 is

constrained to rotate with rotating section 3200. Alternatively, screw 3260 could have a
head 3262 which includes a key or other feature for permitting sliding translation of

screw 3260 within the bore 3242, while ensuring that screw rotates with rotating section
3200.

[00169] A shaft collar 3356 is disposed at or near shaft end 3352 of shaft 3350. Shaft collar 3356
can be fixed to shaft 3350, such as with a set screw, pin, adhesive, or any other suitable
fastening means for fixing collar 3356 on shaft 3350. Collar 3356 can be disposed in
bore 3242, and has an outer diameter sized to permit collar 3356 to freely translate and
rotate with respect to rotating section 3200. A surface 3358 of collar 3356 can abut or

otherwise engage an end surface of screw head 3262, as shown in Figure 48.

[00170] Referring to Figure 49, cylinders 3500 can be supported on a portion of the shaft 3350
which extends from bore 3342. Cylinders 3500 can be supported on a portion of the shaft
3350 which extends outwardly from an end face 3302 of translating section 3300. One
cylinder 3500 can be disposed on shaft 3350 between shaft end 3354 and a spacer 3352.

Spacer 3352 is formed of a material which is relatively harder and less resilient than
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[001671 Rotating section 3200 can include a |ongitudinally extending

i nternal channel 3242 which is generally coaxially aligned with respect to
bore 3342. An externally threaded nmenber 3260 is disposed to slide in bore
3242, The nenber 3260 can be in the formof a screw having a non-circular
head 3262, a longitudinally extended external threaded portion 3264, and a
| ongi dt udi nal | y extendi ng through bore 3266, Through bore 3266 extends the
| ength of the screw 3260, and can have an internal diameter sized to receive
shaft 3350 therethrough. Through bore 3266 can be sized such that shaft
3350 may rotate freely with respect to screw 3260. 1001681 The head 3262 of
screw 3260 can have the shape of a reguhﬂy pol ygon. Bore 3242 in rotating
section 3200 can have a non-circul ar cross-sectional shape simlar to that

of the head 3262 (e. hexagonal cross-section if head 3262 is hexagonal),
so that scr&Wmlesd Og,amdtsp%ﬁsﬁ%&%an Re Bothe fagpuof arragtallic veashes. B¢ saeppy secti on

3200, but_sufihdohadoosah BAREARA R shGOIBONRAARH sbidel 15284 Yichf o el 0

section 32007 Alternatively, screw 32 ave a hea I ch
i ncl udes a R&$4. Spacirhd354 mtburdapbmd opsshait 8350ntgtweandhaggcomdeidinderi3doA0efid screw

3260 within t b 324 uring that screw rotates with rotating
section 326@$Ef68¥§9f5ﬂ%§ﬂh @HF?ET 3356 i s disposed at or near shaft end
3352 of shaft 3350. Shaft collar 3356 can be fixed to shaft 3350, such as
wi t h[0912Ht dJorcawloyghe apraaiessi0p8 to bxadamyndwpnentoguien%b@e, flagpeawﬁugmfié)ans for

fixing coll y o%ﬁ%ﬁed)&nﬁ ?e%éct ?’03%9 en&g aftd %n%ggﬁ%lpggpﬂg)%élqb%ﬁ)ﬁ ?'vﬂ 9 re 3242,

and has an o Sl ze ranslate
and rotat etransﬂ&umgesaemtwﬂo it a)foamrﬂgaomacm with r&a&ﬂ to thesbtody moasﬂm efithcol | ar

3356 can abut o e.en e.an ur f r d 3262, as
Shown (1 Fi SRAndEIS] Bt SOmIRRR N faRpsrb R e hapl e ontie Sa%SOR o an be
supported OoRyif tROEIRR 3002 bfvgarnsdthg sc3daV3300gainstaké BRAS edd AGR HQhe 3342.
Cylinders 3500 can be supported on a portion of the shaft 3350 which

ext ends out ®adasbapef arshividhsustage hl?eoférgéz segtion 6139054gamstr@e distal fasp oBG0. One
g%l’ilt:2(rj623229&%%12%2%@%%%&9% or rreag:ﬁf étaégﬁ‘f eri \S’Fe l?lpﬁ%g%’ fkg‘%@glg Sdh:r der
and | ess r esalseestiev B260 tENDatt MAKGRChIRB360. As screw 3260 rotates, screw 3260

translates in a rearward direction in bore 3242, in accordance with the pitch of the threads

on screw 3260. Rearward movement of screw 3260 pushes shaft collar 3356 rearward,

which in turn causes the shaft 3350 and shaft end 3354 to move rearward relative to the

translation section 3100, thereby compressing the cylinders 3500 and causing the

cylinders to expand radially and compressively engage the inside surface of the working

channel of the endoscope.

[00172] Then, with the cylinders 3500 expanded in the working channel of the endoscope, the
thumb can be inserted in ring 3400 and two fingers can be inserted in ring grips 3318.
The fingers in ring grips 3318 can exert a rearward force on translating section 3300 such
that section 3300 is drawn rearward with respect to body section 3100. Drawing the
translating section 3300 rearward as shown in Figure 47 (in the direction of arrows 3302)
also results in the shaft 3350 and cylinders 3500 moving rearward. Because the shaft
3350 and cylinders 3500 move rearward together with translating section 3300, the
cylinders are not expanded further. The rearward force on shaft 3350 (tensile force in
shaft 3350) and cylinders 3500 (which engage the internal surface of the endoscope)

exerts a rearward force on the endoscope (pulling force on endoscope), while surface

END5119USCIPS5



-44 cylinders 3500, and spacer 3352 can be in the formof a netallic washer.
The second cylinder 3500 can be di sposed on shaft 3350 between spacer 3352
and a pair of spacers 3354. Spacers 3354 can be di sposed on shaft 3350
bet ween the second cylinder 3500 and end face 3302, as shown in Figure 49.
[00171] To enploy the apparatus 3000 to | oad an endcap onto an endoscope,
the apparatus 3000 is positioned wth respect to the endcap and endoscope
as shown in Figure 45, with the translating section 3300 in a forward
position with respect to the body section 3100, with shaft end 3350 and
cylinders 3500 disposed in the working channel of the endoscope; wth the
endface 3302 of translating section 330%5against the distal end face of the
endoscope, and with surface 3122 of body-section 3100 agai nst the distal
face of the endcap. Rotating section 3200 is then rotated (such as via

p

col | ar 3208P12%¢n kadyrseetioni A0 pades e the distal faz @b theendenpa tAccafdingly apthe 3360.

As screw 3260..: , . L0 r f tion in

bor o 5242, - HecUR 330G ] @it Rins BRR PR iR HIB8 BN KEES 00,

Rear war d noexeredionah imer awfas 60thp esdmasspehehile € pidharg f8R%6s exeaedvan d distahhi ch i n

turn causes  the_.shaft 3350 and shaft end 3354 to arward relative to
the  trane! SoF o T antoay B Irdimaine 620 o e Al nd s Bt RopE 3800 and

causing the cylinders to expand radially and conpressively engage the
i nsi 9123)r f dhaleghe plesenhvinviiting has hegmnBistiafedthyalesaription opsevefaDemblimditent wi t h

h | i nder in.th ki h . of th h
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grips 3318. clahetofsuctyddtsil.i Nufriefdis@tHep SarBitidis, Chdhgess and substigéionewill deolirce on
transl ati ng section 3300 such, that sectjon 3300 is drawn rearward with

respect to %&95%5&‘{@6%?@%0‘7 ‘ﬂﬁ“é@?ﬂ%_ﬁmtgrf@m El’teéF@?eé{fiﬂffg‘“§fé’é‘f’Poﬁo%@??é"qee_ar war d
as shown i nyfd QUi aftd methdd bP e HrdsBtlih @Rt hA LR Iu3BREd in r@lafibn fesul ts in the

shaft 3350 and cylinders 3500 noving rearward. Because the shaft 3350 and
cyl i nders 38agoyment of e feedingdubeghrouple thewnauth andagsephagin dutie il beusReagod: he
(Fensi e 1 o b ERATER Sat bty FbERS G R TR s nt er na
surface of thedeadasaodigct medical accessories into the body through other openings,

including other naturally occurring openings in the body. Moreover, the structure of

each element associated with the present invention can be alternatively described as a

means for providing the function performed by the element. It will be understood that the

foregoing description is provided by way of example, and that other modifications may

occur to those skilled in the art without departing from the scope and spirit of the

appended Claims.
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exerts a rearward force on the endoscope (pulling force on endoscope), while
surface END5119USCI PS -45 3122 on body section 3100 pushes on the distal
face of the endcap. Accordingly, as the section 3300 is drawn rearward with
respect to body section 3100, a pulling force is exerted on an inner
surface of the endosopce, while a pushing force is exerted on a distal face
of the endcap, thereby urging the encap onto the distal end of the
endoscope. [001731 Wiile the present invention has been illustrated by
description of several enbodinments, it is not the intention of the
applicant to restrict or limt the spirit and scope of the appended clains
to such detail. Nunerous other variations, changes, and substitutions wll
occur to those skilled in the art without departing fromthe scope of the
invention. For instance, the device and nethod of the present invention has
been il | ust A¥haids Claimedatj on to depl oynent of a feeding tube through the
nmout h and esophagus, but it will be understood the present invention has
applicability to other portions of the body, and for instance, could be
used to direct nedical accessories into the body through other openings,

i ncl udi ng Oﬁh?(nnﬁEMQ@%%Xc&ﬁgﬁﬁﬁ%”g openings in the body. Mreover, the
structure of each elenent associated with the present invention can be
alternatively described.as a neans, for proyiding the function perf.orned by
he el orent “re be BB ARPSTB B At e 2 b eTg Baecer PGS

provi ded by aj@¥n Rikerat H&%h%wa@%iteh&iﬂg fRhRE fiFR dpdrifPiol tRESecBRY opefiigtiiind O t hose
skilled in the art without départing fromthe scope and spirit of the

compr 51 ng: SRR L HOMASH O APRT P Fien @R T tie it el o7

openi ng, andhzdpes GCHOUidO PEUslgle engigeman of tHeHEdtimg DS @l awayarft¥ hizfeng from
the first opening to the second opening; and a feature positioned al ong at

least a por t2I e %vi@e J)te(E]IQMI Whe}eﬂ?thte ?@aﬂlr@ gor}lfﬂi?seés a%ﬂ&ctlflr%%ﬁs!ﬂ{)?ed on an outer

portion of the feeding tube.

3. The device of Claim 2 wherein the structure extends generally continuously along at

least a portion of the feeding tube insertable in the body.
4. The device of Claim 2 wherein the structure comprises a generally continuous rail.

5. The device of Claim 1 wherein feeding tube has a portion extending distally of the
second opening, and wherein the portion extending distally of the second opening is

formed to be inclined with the longitudinal axis of the internal passageway.

6. The device of Claim 5 wherein the internal passageway extends in general straight line
fashion along the longitudinal axis of the feeding tube to the second opening, and without

bending or curving to communicate with the second opening.

7. The device of Claim 1 wherein the feeding tube has a length sufficient to extend from

a point outside the patient to at least the stomach.

8. The device of Claim 1 wherein the feeding tube has a length sufficient to extend from

a point outside the patient to at least the small intestine.
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shaped to provide rel easabl e engagenent of the feeding tube with a separate
menber. 2. The device of Caiml wherein the feature conprises a structure
di sposed on an outer portion of the feeding tube. 3. The device of Caim?2
wherein the structure extends generally continuously along at |east a
portion of the feeding tube insertable in the body. 4. The device of daim?2
wherein the structure conprises a generally continuous rail. 5. The device
of Caim1l wherein feeding tube has a portion extending distally of the
second openi ng, and wherein the portion extending distally of the second
opening is fornmed to be inclined with the |ongitudinal axis of the internal
passageway. 6. The device of Cdaim5 whe7ein the i nternal passageway extends
in general straight Iine fashion along t'he |ongitudinal axis of the feeding
tube to the second opening, and wi thout bending or curving to comunicate
with the seforfhedpdes ofgClaim 1 porapidsng atdeast orgl saptiaMpagher ei n the feedi ng tube
has a length sufficient to extend from a point outside the patient to at

| east the stion@hdidevee oftGlaidteV ca@mprisingCt ddasn dnewhictioni partt disgpobakdistalpft thibe has a

| ength sufficient to extend from a point outside the patient to at |east
the small i fi¢%98¢ PROINGENDS5119USCI PS -47- 9. The device of Claim| conprising
at | east one suction port. 10. The device of Claiml conprising at |east one
sucti on portlldiBpadsede df €lagh 1@bmphising stdeash dneogpetiomport Hdvinglhpluchdivy efe of C ai m
1 conprising at, | east.one suction port having a plurality of radially
extendi ng t %@ﬁwﬁﬁggﬂTgﬁgélPS
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