-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
al. having a Serial Nunber of [0004] Field of the Invention [0005] The
present invention is related generally tq _medical 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 mi ni nal |y |nva5|ve procedures are performed with an endoscope

(i ncllQPlthg ros e teyrelated applieatiohpes) . Such procedures pernit a
physician to p05|t|on nanlpulate and vi ew nedi cal instruments and

acc eqmmz] es Thisappicition climk pridritytidithefgloveing pateht appli@sions paidhrge heretiyhe

patient's body. Laparoscopy is a termu ed t ri e suc

"endosur gi chW‘%ﬁP%gX Feferenssy %S%rf?&&‘ pe 1@8%4933?2?% igheq qsgbir oscope). In
this type of>0p5QsSsho5% loﬁl%%%ﬂﬁ%h%wﬁ@% 2@0@/09?560@6) hlpes 1ed40 5@ a patient
through trocars placed through the body wall . 0008] Still | €ss i nvasive

treat nents i(peblished UR38e4/02%009%) eaqbé'rlﬂ)MﬁEdl@t?rﬂO ugh insertion of an
endoscope through a natural body orifice to a treatnment site. Exanples of

t hi s [goud| oacthisAphidakRHAiMS prieritye hatbifcorporiated b réferentd US Pa@nt ApplitisdrdScopy,

hysteroscopy esophagogast r oduodenoscopy,
“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 mm to 3nmin dianeter), 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 performdiagnosis 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 ti onal | t he, physicia y . be limted to a single accessory device
when usi g OGN S it T8 et ormbi iy SErms RS REREP BT RER R 55,
Certai n spechakdldfshcepd MEOPERhek Prévedirbadthsloy tHeGRe aba Natiple ewdiskopry channel
endoscopes having a working channel of 5nm.in dianeter, which can be used

to pass rel guriggihg pregedere. Slexibdeendoseopespitanchaye s fiedbles sipeiahle ptigulating uct i on

| ar ge bl ood 5&9& | i L Tgﬁﬂﬁﬁ Bavipg two
wor ki ng chaﬁ%éﬁ%%m%ﬁépgﬁgg van?g%éggS?EEﬁ%ﬁgfgggg&qugﬁg% r/nu?tip%e wor ki ng
channel endgseompekendan be that such devices can be relatively expensive.
Further, such large dianmeter/multiple working channel endoscopes can have

an O,tmmpi AaleHexitiéén 8s 4rb Gel ANIRSGHANE 1 e RtInYRliY dRbefel), aff me¥ heJew se
difficult to intubate. [00111 Various references describe nmethods or

systens r el awodutegrsl ansessoryobisnsé (alsoraHedbiopsyrchamnelingsiveorking chennels). Gthens, 778,
S O, Wy ol BRI e YT
known syst endhanrlsthaeingatdiarhéted offabout Riletodi. hralforethel podpose afdntratacingedd
el D PN Ear ol TBe ST S SR S0 e | K
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 precision or
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the ability to be maintained within a desired field of view of the inmaging
capability of the endoscope. [00121 WD 00/ 48506 published August 24, 2000
in the nane of Herrmann di scl oses a defornable endoscope with at | east one
suppl ementary device. The unit conprising the endoscope and the

suppl ementary device is said to have a non-round cross-section. Such a
non-ci rcul ar endoscope nmay 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 nane of Kortenbach, discloses nmethods and devices
for delivering a nedical instrument over the exterior of an endoscope to
allow the use of. . instrunents tog.large t it through the luneng of_ the
endoscope.  UANIEN i b maintalied wuithin a égsl“legr%ewcﬂ‘f Vmoﬁﬁgf’ Hn%ﬁﬁn%ma@@%ﬁ the
resilient sth@Rgeped flexible sheath having a reclosable seam flexible

pol ymer extrusions, and a floppy tangential sheath defining a |unmen having

o IS SwDOR B Bl R 2R BAG e OB G eRE Lea wiin

feedi ng t ubesformable eMfdsedpeanitt dt 1éast dRQUPIEMeRAty ABGICe. aThd @RCEJADrisingehd hr ough
an internal channel of an endoscope. It is also known to advance a_feeding
t ube toget hépdasrens and thapplspentasydeyicgds $3id tediane & gon-Fingiceasgisectinl. vch: he
feeding tu i I f | FStal of the
endoscope, gﬁgﬂhﬁﬁ%gb?ﬁgﬁmB%H%9ng§%#§ﬁ%gﬂgkgﬁgﬁ%@?%gngt?%?égggg’the
endoscope wrebieleady,ameasegn tleaningistosizapien.t Boranstatesj a gahdaotendosaope $itb 151

| nvesti gators hav

e.reporfed that a conventional.pull t hod. of G pl acenent

my oo aupenEn s ERR S BE kR S R e P pasTRS Rt
infection. "Efficacy of an Overtube for Reducing the Ri sk of Peristonal
| nf ed@018h afWer0o epeldishechugust 2920ehimche name aad diselaprametings St udy™
| ruru Maet anj L. ... (Gas i.nt i ol No. 4,
2005, her eb% h? ﬁ%@?eﬁ ggr)racfegﬁe%@aar Irgf: (ﬁe)l?%%gszr,hh%ﬁésocvlegfsﬂg §§{éﬁ§y%f5a\eé enggﬁgﬁe]?gver t ube
during PEG pllaweleust of BNobhaRbEG! 1Bge 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_pejunum 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 ntubations needed to place a feeding tube. In certain enbodi nents, the

pr es §016] nv &l smentiats and sugitrsregoptinyedd seak impeagd detiprs and misghods forgheps
required in.certain di cal .procedures. suc by. reduci.n t oral to
nacal "t r ansrnfodsfioR oiraf Syidth BN e o P o Y ine BN Mrorkd Selier o
times tool sn@metds €RplRing feadifcbes iApatikey. oyed in the body, reducing the
nunber of hands required to performa procedure, and/or reducing the nunber

of ti th I jonal nmust change hand position during a
procggﬁﬁb. ?ggﬁé fthphg%ﬁ gniment, the invention provides a nedical
apparatus for use in feeding a patient, the apparatus conprising a track
adapl@8l o hedrrgentiiprrgtiomeroyiges maods andevicrties&d peth variguamedieali ng t ube
adapted 1o BeoRAYRnGRAAORARIRHpliAGK melHAR MRRV[Ees uliliiflenkBgopal et Lo

a point inside e patlen eeding tu can adapted, such as wth a
rail feat ur epethalsahd devicesleatployed thyoughenaturaitykocchmingrbede ntifickspamdtmethéds f eedi ng

L0 L SRR ) PP D S RO BT 1

present invention can be used to quickly and consistently place an accessory, such as a

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 medical apparatus for use in feeding a
patient, the apparatus comprising a track adapted to extend along the outside of an
endoscope; and a feeding tube adapted to be advanced along the track from a point
outside the patient to a point inside the patient. The feeding tube can be adapted, such as
with a rail feature, to slide relative to the track. In one embodiment, the feeding tube is
disposed in sliding engagement with a carrier, and the carrier is adapted to slide on the

track.

END5119USCIP3



-5 [0020] In certain enbodi nents, the invention can be enployed with respect
to procedures involving Percutaneous Endoscopi c Gastrostony (PEGQ tubes
and/ or Jejunal Enteral Tube through a Percutaneous Endoscopic Gastrostony
(JET PEG procedures. [0021] Brief Description of the Figures [0022] FI GURE
1 is a schematic illustration of an endoscopi c sheath and track. [0023]
FIGURE | Ais a schematic illustration of an endoscope inserted into a
handl e having a hinged latch in an open configuration . [0024] FIGURE 1B is
a schematic illustration simlar to that of Figure I A show ng the hinged
latch in a closed 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 bei'ng advanced on the track. [0026]
FIGURE 2A is a schematic isometric illustration showi ng the proximal end of
the endcap. [0027] FIGURE 3 illustrates different sections of a track

di sposed on a sheath, [0028] FIGURE 4 is a top viewillustration of a

por t i[@20pf dn cersaik emp@i@8ihtsRhéldREntionican e emplogedwith raspeadt té ploosturast | on of a

track supported .on_a sheath (it bei under d that the.sheath y be
formed of - a YA PP ERALS FOUPIOR CAme RS (hECdubes Ap/or e aEa el at i on
shown in Fi gribe tro@hSEPeraitiheoll BAdREopEORR0stof QIEPREE) PREEARS,  bel ng

di sposed within t(r)le shee{% h). [0030] G I1 GUREO%Oiﬁgqa sche?]rgti c illustration of

a feﬁﬁhﬁﬂ tybe rri.er i 1%c%,ordance wi th one enbodinent of the present
inve : éﬂﬁgiiﬁgﬁgéﬁﬁg;—%—ﬁﬁﬁgﬁ] FIGURE 7 is a schematic illustration of
a distal portion of a sheath and track showng a carrier advanced to a

di st 40023bsi tRIGKREN! istaesschematic, illagtration efanaandpssapie shesth angtraskt endi ng  t hrough a
slot in an endcap to be viewabl e by an endoscope. [0032] FIGURE 8 is a
schengy23f | IFGYREIA @b schembtidilludigitidh 8T & enbstopé imerNfRcRpgledaling a

hinged latch in an open configuration .

[0024]  FIGURE 1B is a schematic illustration similar to that of Figure 1A showing the hinged

latch in a closed 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] 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.
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advanced t hrough a sheath, with the sheath, track, and carrier shown in

cross-section. [0033] FIGURE 9 is a schematic illustration of a distal
portion of a sheath, track, and carrier, and illustrating the carrier and a
feedi ng tube advanced to a distal position on the track. [0034] FIGURE 10 is
a schematic illustration of a feeding tube having a feature for providing
sliding engagenent with a track. [0035] FIGURE | | 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 maintaing

the feeding tube in a desired position in the gastrointestinal tract after
the feeding tube is positioned and the i%rack has been withdrawn fromthe G
tract. [0037] FIGURE 13 is a schematic sfde view illustration of a distal
portion of the feeding tube shown in Figure 10, iIIustratng a distal

por t [3lbf EIGHBEgeaashemmatic ghatetinn oftardisal gartiopnf @sheath anddrack shewyinge
directed, s i ti e have to
bend or cur \lt;éetljate %@%%I?QE? ggﬁ{ea%\? %?tlil)(gnaén I %ﬁ' g‘fkt F Igdeﬁﬁﬁgﬁg%\r{%yor\?\ﬁ%t‘{hl(algengporti on of
the feedi nthroughen dottinan emdpap icbeyibwatdd by ireerdiosdopt. f eedi ng port bei ng
inclined with respect to the passageway, and the figure illustrating

el ghk)?z(i n ]FR*E?RE(BWE %Weﬁﬁtimﬂ sﬁﬁti(ﬁt@h&ﬁpg%@ﬁisﬁl erfdl of ﬂ'en@dléo&fbeg{)gft f eedi ng

t ube. 038 GURE s a schematic Il lFustration of a distal ion of a
menber whi chdvaayedtbroughplshsattd with thesheathi madkhand @enikir show ecross-sactibmsi r ed
position during renoval of the endoscope and the carrier fromthe patient's

G t[aes EMREHRRYSCL Bhenthil ANBRLidH PRkt DolifondraGREMR sk, ishll Ustieakhon Of
the distal end of the member of Figure 14 and show ng cont’act surfaces
posi ti oned, ilyisirating theiegrger andadfeetlingiube adyageaddo e distal positon pmthedrackon t he
proximal end of a rail feature associated with a feeding tube. [00401 FI GURE
16 i 0345 ChEIBURE 100li$ &5¢heatio NlusiratidA®f diféddilg tReY Rdviy DfeatueforprvRIingdf Fi gure
14 positioned with respect to the proximal end of the rail feature on the
f eedi ng t ubslidipgengpgemprntyth atracks o schematic bottom view illustration of
adj acent portions of the rail feature

[0035] FIGURE 11 is a schematic illustration of the proximal portion of the feature shown in

Figure 10.

[0036] FIGURE 12 is a schematic illustration of a port for use in maintaing the feeding tube in a
desired position in the gastrointestinal tract after the feeding tube is positioned and the

track has been withdrawn from the GI tract.

[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.

10038] 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.
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on the feeding tube and the nmenber of Figure 14. [00421 FI GURE 18
illustrates introducing an endoscope in a nedical device (which nedical
device can include a handl e, sheath, endcap, and track) into the G tract of
a patient, such that the endcap and the distal end of the track are
positioned in the small intestine (such as in the jejunum. [00431 FlI GURE
19 illustrates advancing 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
[00441 FIGURE 20 illustrates feeding a nmenber distally to a position behind
the feeding tube to hold the feeding tuge in place in the G tract while

t he endoscope and nedi cal device (which'nedical device can include a
handl e, sheath, endcap, and track) are renoved in a proxinmal dlrectlon from

the P39Ent FIGHBES)S lsp@elmam illysfratsan: ofiteesdistaleendend ghermembes e f ftaire |oeld
extend fromgpul g gSntga%u{fQ%é%g?glﬁor{ehhsqze%n?dd/or shi, %8% gaé ?gg(%%_cjt: E‘%&E

illustrates prov Ing a e ube through e Nos
i Il ustrates cagboproaimahgndof @i fedturt hssotined sfithra feedieg wibeh t he pr oxi nal end of
the feeding tube. END5119USCIP3 -8 [0048] FIGURE 24 illustrates the proxinal

end ﬁé odofe. TrREHIREY 4 RS lpe'xﬂa'tl%‘?llﬁsﬂ uadt tﬁ@&st‘é{'ﬁ Ihmﬁ N ARbuE Y LY
suc

(such as"with 't trans er tube of Figure 23 e proxi mal end of
t he feeding nosnbenﬁbw'@nttspe‘cr orthe preximad] erdof the ranlsfeat(nfercmrthaqudmgnmbe) [ 0049]
FIGURE 25 illustrates positioning an endoscope within a nedical device

(whi gmrrpdl %GUR@W iS4 s@l%dﬂ@%tﬂ&ﬁ v?e“hmngka@aon hedhdint SHREERDS tRNGillféAagk) 1 nto

t he tract such that the endcap and the distal end of the track are
di sposed i n anithe ?@@n&&bﬁ agd e ragmbesof higerei 4. 2 PEG t ube feedi ng met hod, and
Figure 25 illustrating a cannula/needle for providing a percutaneous

i nci $00a2] t hrRGUIRE TeEillaehady if@ddusilzlan @AdbsBebetin @ iddidallddviiget @dhich rhddlical | | ght
source associated with the endoscope.
device can include a handle, sheath, endcap, and track) into the GI tract of a patient, such
that the endcap and the distal end of the track are positioned in the small intestine (such

as in the jejunum).

[0043] FIGURE 19 illustrates advancing 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 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.
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[ 0050] FIGURE 26 illustrates renoving the needle fromthe cannula and
introducing a |l ooped guidewi re through the cannula, and illustrating the

di stal end of the endoscope, endcap, sheath, and track passing through the
| oop of the |ooped guidewire. [0051] FIGURE 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 tube 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 showng the first end of the PEG tube being advanced off of the track.
[0052] FIGURE 28 illustrates the second end of the PEG tube advanced off of
the rail and grasping a | ength of sutU[g_extending fromthe second end of
the PEG tube with the | ooped guidewire. [0053] FIGURE 29 illustrates

pul l'ing_t he re l.oop and the second end of. the PE be through the

per cLﬂﬂgﬁbou§i$ﬁ§ﬁ§4dﬁ945ﬁ#&5§'&ﬂrpﬂ@a e'ﬂﬂfﬁ@‘? feﬁ%‘ﬁ% . e&t‘ﬁ;?dfl “ngélie tg??gt%ﬂd t he
PEG t ube agghdipballchity RRHIR with tha &8nPer thitCordBalrs 2%5%111 that Mfe?ho)éhh@l dapdescope
positioned to provide view ng of the seating. END5119USCI P3 -9 [0054]

FI GURE 30 i Ithaifseding tibe extendsditing tie patieritsmosdroonaostope renoved fromthe G
tract and the external portion of the PEG tube adapted for introducing

nut r {AYp t MQuUek AshAustARAPositiBithg Yebddosddp Harthind fliEal3ibvick (WEitK fe8Ral
positioning an endoscoge k(lsuch as a gastroscope) disposed in a nedical
0

devi ce (whi davigeeandagiu andles sheathnendea and Hraskd lirto theahirast seghdbatphe and
track) int r . t IS -t he

gast r oscope Sl o g REh S BF e W G pREE IR e Wb Eh o RO Rl ing o,
such as for PESetuberfeadidf meltio@, andoléighre @diilihgstratineg Hceahnu dainietd & fayprevidihg al so
show ng the endoscope can be used trapsillum nate, the apbdom wal |,
Such hat o PREGRERS AR EHEn e Apdetreb Lk b o g R R s
i nci si on i ntsQurtH1%ss8diREBGh thOHaBdcopd. CURE 32 il lustrates renmoving the needle
and introducing a | ooped gui dewi re through

[0050]  FIGURE 26 illustrates removing the needle from the cannula and introducing a looped
guidewire through the cannula, and illustrating the distal end of the endoscope, endcap,

sheath, and track passing through the loop of the looped guidewire.

[0051] FIGURE 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 tube disposed 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 showing

the first end of the PEG tube being advanced off of the track.

[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.
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the cannul a, after which the nedical device (with gastroscope di sposed
therein) can be advanced through the | ooped guidewire, with the distal end
of the medical device and the distal end of the gastroscope bei ng advanced
into the jejunum (such as past the Liganment of Treitz) (00571 FI GURE 33
illustrates positioning a feeding tube (such as a feeding tube having a

| ength substantially less than the |l ength 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 jejunumand can be viewed by the
endoscope. 100581 FIGURE 34 illustrates retracting the nmedical device and
gastroscope proximally into the stomach, while holding a nenber positioned
proxi mal Iy behind the feeding tube to pﬂgﬁ the feeding tube off the distal
end of the track, and |IIustrat|ng splng a length of suture extendlng

from[Q%élfeeHiG{éﬁE éﬁélwr@tﬁs thﬁénq 8 wg@nélé aseoperemeeet frnothreGmet and
11 ustrates fUblifa dobforiit B MheAaRBlrc? indodGeih € RefhiBts itbiSuyt ik 0ugh t he

i nci sion throug wal I, "and eaV|ng
f eedi ng tubebo@nhMé“aﬂejununl END5119USCIP3 10 [00601 FI GURE 36 |IIustrates
the external portion of the feeding tube adapted for introducing nutrients

t hr oygyzsj he @@@qﬂﬂ'@ Nifusthids! pos%ﬁllﬂghﬂﬁndﬂs ;@l(s@cﬂ% @hadtRBcdpef dispesel#ba bei ng

positioned in the jejunum [0 FI GURE | ustrates the feeding tube in

place with tm@h@ééwm(wm ramcalrédmeactand@c\}ud;@ handlepsheaith, ¢rolo@R andiraRE 38
| h
1 LUStral s 0 R AR LA EL SR LB 8P RS RSl B EBRPIET e

i | lustrati oroféle t&icf( |a&>dliqio@ecpllholi@st&f1adhbalohmdﬁﬁmse inca i THBE 6l tetreefoeding 0064]

FIGURE 39 illustry t he ndcap |.oadi ng el enent di sposed an the dj stal end
of the - enddRdbie M TIEWR éﬁﬂé%%ﬂ%ﬂaegﬁ%gw P belEed é'&f‘ﬁnuwnﬁ?

flexible pr %g&nfﬁfal WHE such that a needle/cannula can be used to make and/or pass through a

small incision into the stomach.

[0056] FIGURE 32 illustrates removing the needle and introducing a looped guidewire through
the cannula, after which the medical device (with gastroscope disposed therein) can be
advanced through the looped guidewire, with the distal end of the medical device and the
distal end of the gastroscope being advanced into the jejunum (such as past the Ligament

of Treitz)

[0057])  FIGURE 33 illustrates positioning a feeding tube (such as a feeding tube having a length
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,
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endcap | oadi ng el ement di sposed within the sheath and engagi ng an outer
surface of the endoscope, with an Oring conpressing the flexible prongs
and positioned against the proximl face of the endcap, and with a distal
portion of the endcap | oading el enent extending through the bore of the
endcap. [0065] FIGURE 40 illustrates a handle sliding proximally on the
endcap | oading elenent to be positioned against the distal face of the
endcap. [0066] FIGURE 40A is a schematic illustration showi ng the proxinal
face a handl e and showing an endcap |oading el enent extending into a
central bore in the handle. [00671 FIGURE 41 illustrates a ring which can be
attached to a distal portion of the endc%P | oadi ng el enent. [0068] FI GURE
42 illustrates pulling distally on the'Hiﬁg whi l e pushing proxinmally on the
handl e, to Erovide a pushing force on the distal face of the endcap with the

hand[®60lhi IFEGUBESGiiustrgtes theuaxtarpsd pestignof s feqsingtube, adaptedior éntrodisingice of

t he endosco i L el Eﬁg@%& CH l'ﬁﬁo LORIFine Sl at the end
cap and themgg¥$%§néﬁggé §§¥ﬂ%§mt e’engggp F%aelnégé?engﬂg anBWE%nto t he

di stal end obsititredemtheggomen. [ 0069] FI GURE 43 illustrates a schematic
isonetric view of an apparatus that engages an internal surface of an

endo a G th B Ryithe g8rBEPR2APRRichIUR(RE FI GURE
44 iEﬁﬁfgss?gggﬁpgﬁgl#ﬁgcﬁgﬁaﬁicﬁ%ﬁﬁaggﬁg?iJn ofgth% g%ﬁaratuswof FI GURE 43.

[0071] FI GUREnav®di s a schematic isometric illustration showi ng the distal
end of an endoscope, the endcap, and the forward portion of the apparatus

of FlgeetE 431GURE 1R iN@ifatedAn ShddaP RadmpR&NRNUGHRBICAYLE DA BleddtbPomtheor Ki ng
channel of the endoscope. [0072] FIGURE 46 is a schematic isonetric

i |1 ustrati odistthend pfpneordaseePodn of a portion of the apparatus inserted into
t he wor ki ng channel of the endoscope. [0073] FIGURE 47 is a schematic

i Sonfuo68K i [FIGEREBSIACK a shuswisution# ativeatatic iitusantiit ofaf flexible prohyg af the endcaphe
apparatus of F|GURE 43 to push the endcap onto the endoscope in a first

di rection whadBgsiAnsnhg t he endoscope in the opposite direction.

[0064] FIGURE 39 illustrates the endcap loading element disposed on the distal end of the
endoscope, and the endoscope disposed in the sheath, with the flexible prongs of the
endcap loading element disposed within the sheath and engaging an outer surface of the
endoscope, with an O-ring compressing the flexible prongs and positioned against the
proximal face of the endcap, and with a distal portion of the endcap loading element

extending through the bore of the endcap.

[0065]  FIGURE 40 illustrates a handle sliding proximally on the endcap loading element to be

positioned against the 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
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[0074] FIGURE 48 is a cross-sectional, schematic illustration of a portion
of the apparatus of Figure 43. [0075] FIGURE 49 is a cross-sectional,
schematic illustration of a portion of the apparatus of 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 handle 100, a flexible catheter or
sheath 200 extending from handle 100, a flexible track 300 di sposed on the
sheat h 200, and an endcap 400 di sposed at the distal end of sheath 200.
Handl e 100 and flexible sheath 200 can each be sized to receive an
endoscope therethrough. END5119USCI P3 -12 10077] 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 enescupethasthe andeapandshf@gingslideoffof e esdeaprioadingrileyuens and
Endoscope 1Qﬂgnﬁgpmmpguﬂﬂ%hiaﬂﬁﬁkﬁgally avai | abl e endoscope, such as a
gastroscope or colonoscope having  an articulating distal section, and
including a view ng elenent 1100 and a workin channel 1200. Any suitable
endomag, iFACIRE ‘%g‘”lv\ﬁ"fafﬁ.fi@tsch‘qmﬁtlﬁa%qn&?“g‘&%‘ﬁ’P ae ApRsEAtysihat shgrpeasd i ¢
col onscopes ifdihaPrtasst atichfiodcbie Ha23FBE uldd( BhhR-enditll RS &1 GREQREEPES fOT
ncl ude, w thout PI

use with the present 1nvention l1Tmtation, node CF100,

Cor pURID] on TAG URE: 4 crostriesHaRRl ERTote LRUAT 200¢ SBrmiF Y HIOAN B0 L an be

sized to receive various dianmeter endoscopes, such as, but not limted to,
endo$®Gpkes WIGURE 45 ida achematic isometreztibustradomshowting thb distal 4d nfran endox8pe, To

i ntroduce t endosco 1000 with. t he apparat us [ a.patient, e

oper at or - majhe SRGTT A dre Brord hfish o7 URABEEBLES oS 1 AR o or i
formed of a appdratus béighinservdli iitata wetkmpabarmepet thir@ridoscdpel m nat eri al which can
be relatively soft and elastically extensible, and which has substantially

ho t WO?EPnalFléhiRHm§§ sfuthahie istoﬂlreﬁicqnggtrah&?glowing expansion of a portion of the

apparatus inserted into the working channel of the endoscope.

[0073] FIGURE 47 is a schematic isometric illustration showing rearward movement of an
actuator of the apparatus of FIGURE 43 to push the endcap onto the endoscope in a first

direction while pulling the endoscope in the opposite direction.

[0074]  FIGURE 48 is a cross-sectional, schematic illustration of a portion of the apparatus of
Figure 43.

[0075]  FIGURE 49 is a cross-sectional, schematic illustration of a portion of the apparatus of
Figure 43.

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.
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carrying capability. By "drapable” it is neant that the sheath does not
maintain a circular or other regular cross-sectional shape in the absence
of an internal structure (such as an endoscope) supporting the sheath.
[0079] 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 I|ess than about 10 ksi, and even nore
particularly | ess than about 7 ksi. The sheath can be forned of a nmaterial
having a yield strength of |ess than about 500 psi, nore particularly |ess
t han about 300 psi, still nore particularly |less than about 200 psi, and
still nore particularly less than about 5 psi. In one enbodi nent, the
sheath can be formed of a nmateri al having'a yield. strength of between

about 90 psi and about 120 psi The el astic nmodul us and ¥I6|d strength can
be dé@®¥rhi ne%PPaEat‘&rwé%PIeﬁQ@CB%defaiG@E‘%POWF‘@ igdapts doviliflag ye&ﬁ%gec,t@ﬁ be

deter m ned ughng AN Biplre?PI8AcApddNdabe siT&bi dl\éﬁﬁﬁ'h‘adtée - 13
: Pl dst g

for Tensile Properties of Thin I ¢ Sheet| n using a e Iength of 4.0
i nch, a gagefaneuatioscapk, sich a$ mmdoscopeét)oﬁdslswwessﬁgqméd Endosdoge 1 0(0daness of

t he fl|n1 e..q about st machi ne s i.n/ m nut e.
| one. oo AR Eohmai Al axe o anaBRORE. sheids RSP ReEhoSieoRt i "o

| ess than ataalahlcﬁlakiﬁ%dlsmyécﬁbﬁl il iN@liky OVieWiigseldniedn 1 1600adta dakingsi , and a
tensile strength at break (neasured accordlng to ASTM D 638& of at | east

about 1 M Pzhanehk209asany yuitahiscadossens, ingludingwighout Emitatigqgnstrossopgsand angd
still mnore ﬁ&l’é&lc@dloﬂ%q}biﬁ%q{e usOi WRE 4R prefdh énm{f %léﬂgﬁag&g@%ﬁ? formed

of a filmhaving a tens ongati on (neasured usin
| east about RBOWithehecmedent mmcrmopamctlmcteuvmhdny llnattatlbreambdeatP@JFﬂO(HiGEEHdéﬁb,ent and

Strengtn t aRieGl ROk BIRE snbocoB BTtz By Py GRAORUONBLIPAT o

| east five nNBRIMAETR00,ShedtiDDET) ind endeapmocedOdisiFBd tSrecdive Calbub diafREl I abl e
that the sheath 200 can be inserted over the insertion | ength of the scope

Wi t hout use e8flosgopaghiick anbut nai lighied éntradpsrepes, haying aclizmeter fropebit Mave a
non- snoot h, f ext gt nner surface 210 that prevents the inner surface of

[0078] To introduce the endoscope 1000 with the apparatus 10 into a patient, the operator may
start with a clean dry endoscope. The sheath 200 is preferably formed of a thin, light
weight, drapable polymeric film material which can be relatively soft and elastically
extensible, and which has substantially no torsional stiffness and no torsional load
carrying capability. By “drapable” it is meant that the sheath does not maintain a
circular or other regular cross-sectional shape in the absence of an internal structure (such

as an endoscope) supporting the sheath.

[0079] In one embodiment, the sheath 200 can be formed of a material having an elastic modulus
of less than about 20 ksi , more particularly less than about 15 ksi, still more particularly
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
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the flexible sheath from"sticking" to outer surface of the insertion
portion of the endoscope. The textured inner surface can also aid in

gri ppi ng the endoscope through the sheath 200, such as for exanple if it is
desired to rotate the sheath and endoscope together. The inner surface can
be textured and the outer surface can be generally snooth, or both the

i nner and outer surfaces may be textured. The inner surface of the sheath
200 may have the sanme 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, pks conbi nati ons of el evated and
depressed portions. For instance, the inrer surface can include randomy
spaced bunps or protrusions, or alternatively, can be provided by raised
portions (sdenlesilebiopertics phhinPlastioshagindnsingareage lfee@roféto inely31288¢ y spaced

ncervals. WAL BEY A 8 TRUGRSS 0LPRNRE Alddicd B (RIS @aCkBeo e Lexture

of the inner “surface can be neasur erms of ar ess average
measur enent ,inchfeané a tést onaghine speed vf0.Agwhinte. " Radnel egntioddenent, thévsheaihccanber age of

t he absol ut | f the ENDSL19USCI P3 -,14 . file hejght
tovi ot ons. PSS e ivE e DoaF Sheruhi thos ke v E PR B oot g of e
27" edition a8butNRs pingid/a @ndiRNALAAK at HEA(mdasiFed RROAIRoMESTEVID H38) behter ence.

The roughness averag§4ﬁggnbe measur ed usln? optical interferonmetry with a

Zygo Newvi degstigious ngneeg Pesreamereiartissiagy at Jeagtiahowrs Mariaad still Byprezy go
Cor por at | on rpghicu%g%&ft'mg\gpaus ?ﬂ?ggﬁﬁ@ﬁ}ﬁ%% f&l’ﬁ%@%&‘ﬁm%a&ﬂg THifL s and

anal ysi s paranmeters can asurment Parameters: “Acqul sition
Mode i s " ScadngataniarcasuvidiesingsA ST 468)oNatrlemst aboldh2@(epetoant, modrs p4rliGiaily " ON';

Phase res is "Hi gh"; n Mod is, 1% Mn Area ize |Is 7; Discon tionis
e er ™ onleat P Stb fetentsand ifmale Rartiogighy S EsdCpdtert T mogy fiRe' [ raue
Zoomis | X)mocﬁ%[‘yi@ﬂ%ftré@%ﬁ, ter3fle BirérRf bil blSngavh aRAREEHnidedtas idasloSaan
Length is 11000 mcro inches; FDA Res is "Low'). [00831 Anal ysis Paraneters:

Filter is "UeasbResmeaspremeats. Type is "Average"; Filter Wndow Size
[0080] In some embodiments, it can be desirable that the sheath 200 can be inserted over the

insertion length of the scope without use of a lubricant. In one embodiment, the sheath
200 can have a non-smooth, textured inner surface 210 that prevents the inner surface of
the flexible sheath from “sticking” to outer surface of the insertion portion of the
endoscope. The textured inner surface can also aid in gripping the endoscope through the
sheath 200, such as for example if it is desired to rotate the sheath and endoscope
together. The inner surface can be textured and the outer surface can be generally
smooth, or both the inner and outer surfaces may be textured. The inner surface of the
sheath 200 may have the same texture as the outside surface, be relatively more textured

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
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is 13; Filter Hgh Freq. 1/ml; Filter Low Freq. 1/ml; Filter Trimis
"Of"; Renove is "Plane"; Trimis 0; Renpbve Spikes is "ON'; Spike

Hei ght (xRVMB) is 1.25; Data Fill is "ON'; Data Fill Max is 25. The
measurenents can be made with a 5x M chel son Objective Lens, and the

sanpl es 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 [00841 In one enbodi ment, the inner surface of
the sheath 200 can a have a roughness average value Ra of |ess than about
500 micro inch (.000500 inch), nore particularly | ess than about 400 mcro
inch, still nore particularly |l ess than @fout 250 mcro inch, and still

nore particularly less than about 150 micto inch. In one enbodi ment, the
roughness average value of the inner surface can be between about 50 and
about 500 nimgasuredhprefile hright dgwiptions dividedbyrataxalanticilength 5 seirfarthien pege250

mcro inch, E%fﬁlte'zb’“ C&BBﬁopMaEﬁlﬁ&%’%rﬁ%db&?{t 1&9@5&&7&&89 bi?&%’#zn&e%

mcro inch. e roughness average value Is d as a ne at | east
five measur effembwghnéN@bdragd S50l He3neatired Oﬂﬁaﬁdpt‘ﬁhbmtanﬁemmesnyrwm:ez@go t he sheath

200 can hav oefficient of frictj whi.ch is sujtabl e_for ri in the
endoscope. wit ViR 10T Hastis Sfate Skae AnelyeiTakee hE ZukticaRoptts 6

posi tioned witfddieReldhEos) %& holwvﬁlhgmkas%mspa&@m@@s%a anﬂyﬁypéra:h&erslc&mer
surface can have a coefficient of static friction and a coefficient of

sliding frideiuwed:whi ch can both be | ess than about 1.0. In one enbodi ment,
the coefficient of static friction can be between about 0.3 and about 0.6

(or qmm¥ t i QuéaninyenbRiramerrs2iguistion Mdsui: 19“56an@gr@hnﬁéﬁ§meﬁ§ 320xe40  of
sliding friction can be between about ut 6 (nore particularly

bet ween abod¥ormal; Phased antrgls (A Gis “QN’th"ée quu% Iﬂ'@h” é‘t’llé'd\/lf)@)#sn’e@ Min Areeem 1000
material . The .GoefhiGine @étlopqg “}Sifté}t” Eor re&tﬁ)tn' @ﬂaeplgnLQ@dtlgﬁt ‘Q&%v@?ﬂl’f%esq%z and

about 0.5 (nore particular bet ween a .3 and abodu )
coef ficient “@‘ffs[mwgerig)omusdx) Grarc@onttyds @eambegthabéﬁmerﬂlc&’ éﬁx@bndabSnm 0.5

(more particul arl. ween .about and.abhqut 0.4) using a friction test
sled for meg“ ?thzi%b@%bt%c?ﬂ 18&(:5,51?[2%%&5%& (‘Evogffi cient of static and sliding
friction can be

[0083] Analysis Parameters: Filter is “Lowpass”; Filter Type is “Average”; Filter Window Size

is 13; Filter High Freq. 1/mil; Filter Low Freq. 1/mil; Filter Trim is “Off”; Remove is
“Plane”; Trim is 0; Remove Spikes is “ON”; Spike Height(xRMS) is 1.25; Data Fill is
“ON”; Data Fill Max is 25. The measurements can be made with a 5x Michelson
Objective Lens, and the samples can be coated with gold or otherwise coated to provide
an generally opaque surface that reflects light. Gold coating can be applied with a

Hummer 6.2 Sputtering System.

[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.
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measured using ASTM test #D1894 (Standard Test Method for Static and Kinetic
Coefficients of Friction of Plastic Filmand Sheeting). The coefficient of
friction is determned as a nmean of at |east five nmeasurenents. [00861 In
one enbodi nent, the sheath 200 can be forned of a thernoplastic polyolefin
film having a thickness of |ess than about 0.010 inch, and can conprise

pol ypropyl ene, polyethylene, and m xtures thereof In one enbodi nent the
sheath can be formed of a filmhaving a thickness of between about 0.004 to
0.006 inch, nore particularly about 0.005 inch. One suitable filmis

avail abl e as Basell Softell Q20F nade by Basell NV, Hoofdorp, Netherlands,
such as can be provided by Specialty Extrusion, Inc. of Royersford, Pa.

[ 00871 The handl e 100 can be formed of any suitable material, including
without limtation relatively rigid bioconpatible netals and pl astics. One
sui t H988] matldeinger surtaee ahthe khea) |can hae aeosffisient of fristion shirb igleuitable for

Cor oy of” HollPR Sk Algsind VRIS 20d SRR asd AR et aaTy B SORE
100 can haveositigederitiih me@héat}md/ithmalestgm efﬁdrt semmtahsle 1fh2r surfice oan lmver oxi mal
opening for rec |V|n doscope

coni cal secticgsligisat 0 ?H@wﬁﬁﬁHW@HQGGogﬁEFﬁ § g@éﬁghg be%bvﬁﬁgvggglggiwm

end for receiahiaBgurd.eRdRE cABBdimERE B R A 6@&&%&&#@9 B lbedwen hugl Vi ng
the endoscope can include a generally cylindrical channel section 103

(shown i n plahndrapoutcdp (merecradiquiprly betveasn iabent Daizand4hd) aad gherroekicignt eloni cal
channel seciyg ﬁ%l #‘nc 1#1 %Qﬂé‘@bét%?ng%%%@ﬁn&%oﬁ?é Bg&gieg%nﬁc%la%ﬁekmp Jag? The

gener al | y conic annel Ssec can tape lve ar ger
i nner di anem@raﬁdmbautrws)akingal fiictsoredldd ﬁoﬂﬁafoﬁiﬂlaamen@oo astetidle The heefﬁalentsectl on

105 extends |sta A track sup ort str ure_ 120 i s sh extendjn from
sections 102’ %ﬂ?ﬁo’ﬂ gans WEeng P?té)c:f(aﬁdaag’ﬁ“tl%ﬁ%‘a?re ”ICH@VYrig’rt?SﬁveSﬁﬁ @Mwit h
respect  tooiNedl8ptidHdhddle REifRiAl omrdgqnalolpc%n%@@etl\%n agduaelk dramp 130

can support the proxinal portion of the track 3
about 0.5 (more particularly between about 0.3 and about 0 4) using a friction test sled

formed of 440C stainless steel. The coefficient of static and sliding friction can be
measured using ASTM test #D1894 (Standard Test Method for Static and Kinetic
Coefficients of Friction of Plastic Film and Sheeting). The coefficient of friction is

determined as a mean of at least five measurements.

[0086]  In one embodiment, the sheath 200 can be formed of a thermoplastic polyolefin film
having a thickness of less than about 0.010 inch, and can comprise polypropylene,
polyethylene, and mixtures thereof. In one embodiment the sheath can be formed of a
film having a thickness of between about 0.004 to 0.006 inch, more particularly about
0.005 inch. One suitable film is available as Basell Softell Q020F made by Basell NV,
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.
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100891 Figures A and IBillustrate isonetric views of an endoscope 1000
inserted into handle 100. A hinged latch 140 can be positioned at or

adj acent to the proximal end of track 300. The latch 140 can be hinged to
the track ranp 130 or structure 120, such as by a living hinge or a
mechani cal pin type hinge. The latch is shown in an open position in Figure
| A and a closed position in Figure 1B. The latch, when in the cl osed
position, extends over the track 300 at or adjacent the proxinmal end of the
track and can assist in preventing conponents slidably supported on track
300 from "unzi pping" fromtrack 300 or otherw se being dislodged fromtrack
300 during use. In Figure 1B, a carrier ﬁpo and feeding tube 600 (both
described in nore detail bel ow) are shown” bei ng advanced by hand in a
distal direction along tra 901 An el astj.c %gexten3|ble nenber

00
can 1988k ovp lrpt?laﬁedeﬁandit &QOatan Vs srperally cxli oxigderstighdland a
proxi mal bi %arlngafppcrx%al%etlttg faafeétt\ﬁnglatpendﬁgtrope %aanaaacénbasaﬁpdl e 100 can

i nclude an elastic strap 150" (shown 1h Figure 19). The elastic strap
can extend coneanging pavical sestiof 10heThehndle IQO(incllsi@s hn asenurtwl eraadks preximal 30 or

t he structure to for that enc rtion. t he endoscope
1000, such S % &%wgg%%ml%kggéggry cﬁgdkévn% k dﬁg lvmg%‘trap 150 is

useful for Ekﬁd@sﬂ@ﬁbdﬁh Ilﬁm&&rgeﬁémﬂﬁcylmdﬁbmﬁér&hﬁébi?& t(ﬂs?(smvdoﬁrphaﬁohengt hs,
assists in maintaining taytness of the sheath, E ssi.sts in najntaining
engagenent GPITERANdIRgEsseation 107, anden senarly conipgl ¢ jestion 1O shewn We

enpl oyed to Ipﬁ%&ﬁ?é&k%p&ﬂ'iné t%@Qétf&n%@n@ﬁé%&Hﬁall&%&QﬁQﬁmﬁﬁl‘E@cﬂ& 1G9¢nt O

provi de a sl1ent birasing force urging ehdoscope distally into the
handl e and dtmsafrhm a ralatively dargarahner dram;t@ada eehatvelysimadl igner dpmeteragthgt i vel y

R L

shea FEEK < Fom I 'ng®or

ot herw se " lftoneKdctigns 102 ahth €04 okppaPe tradkoamipriSh angeinckined adpleayith respebd be
general ly inextensible, and the han@%e coul d be fornmed of an elastically
extensi bl e Aatherlongitudinalgagyefisestions (Bhand LA Tragk raspyl 30 <5 sppROTiEfdl e woul d be

extended WhpRihhepstibABr WRSraB08Ged on rel atively |onger endoscope.

[0089]  Figures 1A and 1B illustrate isometric views of an endoscope 1000 inserted into handle
100. A hinged latch 140 can be positioned at or adjacent to the proximal end of track
300. The latch 140 can be hinged to the track ramp 130 or structure 120, such as by a
living hinge or a mechanical pin type hinge. The latch is shown in an open position in
Figure 1A and a closed position in Figure 1B. The latch, when in the closed position,
extends over the track 300 at or adjacent the proximal end of the track and can assist in
preventing components slidably supported on track 300 from “unzipping” from track 300
or otherwise being dislodged from track 300 during use. In Figure 1B, a carrier 500 and
feeding tube 600 (both described in more detail below) are shown being advanced by

hand 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
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[ 0091] Endcap 400 can be formed of a thernoplastic elastoner for fitting on
the distal end of the endoscope 1000. The endcap 400 can be fornmed of a
mat erial having a duroneter of |ess than about 100, and nore particularly
bet ween about 50 and about 90 (as neasured using 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 wth the
distal end of the endoscope being gripped by the endcap 400. One suitable
material fromwhich endcap 400 can be forned is nol ded Sant oprene brand
thernopl astic el astomer. Providing an endcap 400 froma material such as a
thernopl astic el astomer can be desirablg in that such an endcap 400 can be
pressed onto the distal end of the endoscope, as described in nore detai
bel ow. [0092] Referrln to Figures 1, 2, and g éhe endcap 400 can incl ude
a general | y SBg9schRsy lepghs, ah%%%/‘“ﬁ%%‘?‘?@l‘i‘%&'ﬁneséo theishgath, apd agpisss ing pr oxi mal

face 414, a'?ﬂmﬁtaﬁnﬁ@én@ﬁgeﬁ%?oﬂﬁ@@ﬁd&@co‘bg% the R@RdL MRUGsticQfrap 8€b¢1 NG the
di stal end of the endoscope 100 he endcap 400 can have internal,

ci r cunf er enteimplldyed ¢x canptinpaie @rcb@gdscha@gesslpatﬁe@oa@mndlm mtgmtpltwmieeengt h of

t he internal urface of cent.ral bore o ss 424 (Figure
2A) can pr % lggtabl?sﬁng( écedﬁ%‘&? h'ﬁaelnfjosg? l%bgl?(f hSﬁ %&gg rﬁecess 424 can
extend di st alteyndtively) inkogd 4 €1xdtidBirap, a&elaﬁkie‘ﬂy m@lﬁﬁh@ﬂﬁpb@ulﬂlbéadedaalw shaped to
receive the distal end of the track, K END5119USCI P3 -18 300. If desired, the

pr oxi mal edduasyig meabes speld b empinyed irthe handlzor shpath tmaintaih hesheathend o' assi st
i n pressing g ﬁ%ﬂldlﬂ@eﬁmg 3k chkhﬁféj"‘b%ha{mg% e eﬁcﬂﬁccﬁygd@§fﬁ\9ﬁnce[ (@Qap The

endcap 400 can al so I ncfude a s ure 2 ext endi ng 't hr ough
at | east a qooldttiegenerlly imextbnmllyle,mndtthedmndlt@oelddbechumndmé applastivallyi stal face

412. Slot 43Q ] und k 424,
o be df spocdls gl aueEedisoe deh bR Eifln 88 RRUIEM ARy Binddie ™

"0' cl ock” paghiehithdstap wasafgagddOn refhtiVielyidRe anddicopsi zed and shaped to
receive a tab or other indicator device, as described below In one

CTOOGALL , SREPIR GRS, 0E Ao d s AR ST LY ARSI o,
can be i ncl iendascopedl 0! The endcap 400 can be formed of a materlal having a durometer of less

than about 100, and more particularly between about 50 and about 90 ( as measured using

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 from which

endcap 400 can be formed is molded Santoprene brand thermoplastic elastomer.

Providing an endcap 400 from a material such as a thermoplastic elastomer can be

desirable in that such an endcap 400 can be pressed onto the distal end of the endoscope,

as described in more detail below.

[0092]  Referring to Figures 1, 2, and 2A, the endcap 400 can include a generally cylindrical
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

END5119USCIP3



inwardly as the slot 430 extends fromrecess 424 in the distal direction,
such that a tab or other indicator device extending through slot 430 is
directed distally and radially inwardly to be viewable by the optics of the
endoscope 1000. The Endcap 400 can be 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 handle 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, thg sheath 200 is shown in
cross-section as it woul d appear if disposed on an endoscope for
illustration purposes, wth it bein% under stood _that, in one enbodi nent,

the wal | of 3Pfelfsisaizadnthepeoximakedge ofdabeiiapgning 42¢ran efapapdpyabp@ierethd | ack
sufficient ?ﬁhgsfspglﬁgg%glgqgérmd@ O&Q%em%ndah&%na&fgdegufe 5 wi thout the

support of e en ot ler 1 nternal support. 095] Track 300 can be

a generally continuous, unitary piece of mterial_ which extends
" ongi90%al nai 1y cadeaedgE rersalra efuehe Slobei0uEisirg 1 %(_’Op%itmdlf&fﬁgqua%a&lﬁaét Pati ent
to a point igdrRh of theBodl IplBRith@O%d)Qi?eﬁm]g?g thd§istapfac€nia. ]sw@hs@éantéafe%gh the

pyl orus and'into the sna I ntestine. ck 300 can be formed of a flexible
pol yneri ¢ nalistallysftom g gerfacabownding ek regess 4244 tpled disposednish sespech b wadkat er i al

avai | abl o 1 PO bRt i b elol PR HECRY, S keahes A 0000

to the traclkndekhpby tooriayeitdi tablok 6theOindica@r d®ide0as destiddedasliday Iulohe asoni ¢
wel di ng. The distal end of the trﬁgk 300 can be_over nnlde% onﬁg t he end

cap 400, or c8tbrdinygnt ghe proximayendofesiny 439 panfseeenerally alagned yith c 2hdh e 100

can be join i fq; : i mal end of
the track 500 by by ey SR A s S A Do b e g, [ 00961

Track 300 canwardlylasdles sdotgéhextzhds/fr@n sévagseld4 o therdadtal lwirdgtich] uch dlidt mitabgoran
nverted T slane £030nel 3Rl MR BRSPS Wecd DGR A" | et ude
inwardly to be viewable by the optics of the endoscope 1000. The Endcap 400 can be
joined to the distal end of the sheath 200 by any suitable method, such as ultrasonic

welding.

[0094]  Track 300 can be supported by sheath 200, and can extend from handle 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 disposed on an endoscope for illustration
purposes, with it being understood that, in one embodiment, the wall of the sheath 200
can be generally flaccid and drapable, and lack sufficient stiffness to maintain the shape

shown in Figure 5 without the support of the endoscope or other internal support.

[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
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side walls 314, and inwardly extending prongs 316. The body 310 can al so
include a plurality of circunferentially extending side tabs 330 extendi ng
outwardly from body 310. Adjacent tabs 330 on each side of the track 300
can be spaced apart, such as by the scalloping (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 limted by theory, the tabs 330 can be enployed to

stabilize the track 300 wth respect to1 he endoscope when the endoscope is
positioned in sheath 200. The tabs helpto maintain radial alignnent of the

axi s of synnetrx»of the track channel 320 with respect to the endoscope

1000. Accor @BRgh¢s321 peailahlefrain Hontsmag Core of HaustorsbY. dhe shsath 209ican be

i nf 0 i . i ff. . 0' cl ock
clrount or eniiild b Ay 0y 3RO Wb RIMRERRE IR A TEREIIe ol ook
in proper rlhdidastal end efithatrack308i dah be eggendldédoidtheend ogec4(fe or dtherwikesi r ed
radi al orient.atjon of annel 320 i.s illys ted i.n. Fi e 5,..wi.th,the
P sar soct | guinrd Band s FER Tces, he hand BT AFSp o Sord HBE s sr of
general |y althedh@sth 200 Bncbthe astbAmal érdtitofend ©4utizn0 bl aRyitasle RARSE sudfasbhe the
endoscope. [00981 According to one enbodi nent of the present invention, the

track 300 hadragenipagldintone  portion which has a greater flexibility than
anot her portion of the track. For instance, the END5119USCI P3 -20 track 300
can [00wbpde TaadkB0DicamintAMe AgererliBNishdpedl Cieaninbli Body 3 1 vdefirdig ad infvergod i 1 i ty
that is greater than the bending flexibility and axi ﬁl flgxi bility of

anot her por $h#h9d shanngle320rig gross sqq %rTlaer@df/él&F@welu@ 9fe 1y WRSKANdWE i s shown

schemat | cal lyaeb i3y shtReud§ eicRdie Blongfl {d. efiRibogl bew b dild Melufiegt i on A

whi ch can be the distal nost portion rack 3 can be the nost
f1 exi bl e pormiuraity of cirduenferentidly extanding sisertatis3§0 annding abtwardle froimdrody Sect i on A

can be assocjiated,.with th I sta S rti of the endosco uch_ as an
rti oul at 1 ng Oparitsht bt SO ERh B Rtk Pl B teiReF PaR Aty e e
f1 exi bl e (meeslopinigf(§howinliaFigure 3 in phantom), or by other spacing methods, 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 means, such as with adhesive or other bonding methods.

[0097] Without being limited by theory, the tabs 330 can be employed to stabilize the track 300
with respect to the endoscope when the endoscope is positioned in sheath 200. The tabs
help to maintain radial alignment 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 circumferentially as a unit about the endoscope 1000 to different o’clock
positions, and the tabs 330 help to maintain the track 300 (and channel 320) in proper
radial orientation with respect to the endoscope. The desired radial orientation of
channel 320 is illustrated in Figure 5, with the cross-sectional centerline and axis of
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
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Section A Section C can be the proximal portion of the track 300 and can be
relatively less flexible than region B. I n one enbodi nent, Section A can
extend about 10 inches, and Section B can extend about 26 inches. In one
enbodi ment, the length of the track 300 can be at |east about 50 inches.
[00991 In the enbodi nent 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 thajgthe 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 enb each.sl i e track i's

posi tioned ﬁﬁfkm‘g’%g'ﬁﬂﬁ Q%or{ V'%ﬁ%&é ffs)f‘ibol%(%a f”ﬂ%l eﬁ‘bbdg léat §i de of

the track. [eater@fantthebdndhg 3 (bildgandexiflqkibiliy o alehebpeitich didhe raek. adj acent
slits 340. I n one enbodinent, the slits 340 can have a w dth neasured

paral | el t o Reffaringtedrigursf, the frash a00 is showmscheraatically mhays dhree gectians fnch, more
particul arl Bﬁifﬁérﬁﬁsﬂemﬁﬂ 2804ion A, Whichl d3f Be the-lzhﬁal%dsl ﬁox@iﬂﬁ) ogﬁ@ t#ﬁ@k 86y, Bﬁp by
any suitable e or her cutting instrument ut eing [Tmted by

t heory, t he baithit hosafldxibtegmpgtaoni ofgheatfrackhebsthlbbmdleg‘lalct:amalpxtwsldle Saefibn 4i ent

flexibility of the tra ven menber sllda | sposed in
the track §eBmpe BT BT iR Ty Gt me BAFISR BF e dpBastBi len s o BBietiahid F ack.,
such as by geftloawifiierendbscope. St@toBBEan B reiivelyileR Flewibey @drbstifgnbascope i s
bent (or other confkguratlon where the track is bent_or otherw se to take

on a curved e et . car e thsrrsorigrbrerien Qdhekack Ahandrpmha wlatierlps 21
pl aced 'nterlésewemrésth ug#aﬁﬁ "A%ke Qﬁﬁisalﬁémt 8&ctibh ACkan tesztefge'abawlbh& hEyr vat ur e

of the endoscope mnt significantly inéreasing the bending sti fness of
t he assenbl yndfSedtive B ean@atemd zbdmtéﬁaiioms;ldsmpemb{xﬁmfmmhellmgﬂnef tbertracki nent ,

the slits 3%? extend,t qyﬁp fuII t hi ckness of the track (thickness as
nmeasured in Rémb%?? %ﬁ G ﬁﬁl n Figure 5). Additionally, the slits can

[0099] In the embodiment shown in the Figures, Sections A and B are interrupted at intervals

along their respective lengths to reduce the bending stiffness and the axial stiffness of the
regions, while Section C can be generally uninterrupted. The interruptions in Sections A
and B are provided 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 embodiment shown, each slit 340 on one side
of the track is positioned halfway between the two adjacent slits on the opposite side of
the track. Each of the tabs 330 can be positioned between a pair of adjacent slits 340.

In one embodiment, the slits 340 can have a width (measured parallel to the length of
channel 320) of less than about 0.010 inch, more particularly, less than about 0.005 inch.
The slits 340 can be formed by any suitable knife or other cutting instrument. Without
being limited by theory, the width and staggering of the slits 340 can provide 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
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extend fromone side of the track to extend across the full the width of one
of the prongs 316, and the slits can extend at |east hal fway across the
floor 312. [00101] In the enbodi nent shown in Figures 3 and 4, each of the
slits 340 can extend through the full thickness of the track. Additionally,
dependi ng upon the location of the slits 340 along the length of the track,
the slits 340 can extend nore than hal fway, but not fully across the width
of the track. For instance, the slits 340 extend across the |ongitudinal
centerline of the track in Section A of Figure 3. Referring to Figure 5, the
dinmension W illustrates the wwdth 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 sane side of thé frack 3090 can be about .120 to
about . 130 inch in Section A and about. 250 inch in Section B. [00102] The

st agger ed arPlagegdnteruptions §1 the ragupermita thedsacle tdfoley dhgicurrasuredhther | i ne of the
track can p L 3 . :

IongitudinalIﬁ%%%ﬁ?%ﬂﬁgﬁgﬁﬁgi pEQﬁﬁ?%$ﬁ%§%@§ﬁ%ggﬁg%g?ﬁggg%gﬂgwgfﬂgénding

| oads. W t hosheath@06gnd endos@peby t heory, the staggered arrangenent of slits
340 can be viewed as providing bending sections (indicated by reference

nunbeg | 1 dnk @Hb8dithent, the i 340 tend @oughfe RENHIRAesI BE i @Ask 344 can have
a length 346 (Figure 4) defined by the anount the slits 340 on opposi te

si des of t he(thickneks asvaeasaned irathd veitiealisinectiongin Segure dns Agkiticnally the shittean 348
defined by th l.ongi t udi n spagi.ng of .on it from i i a
i acent o1 1 Seng BEPRESHE S anf BB Gsiho RS huyh R S BTt B

enbodi nent, 31eandhgkhis 3dbextaid dodcasdtalfivad at3s thefibort312. about 0. 040 inch in
Section A and the width 348 can be about 0.0625 inch. [00103] Figure 6

e : : . . : . N
o LIRSS, GRAELREoRd A B Labd b6 s e A0l Lo
end 502 to afullitbickdesEdiha iradUSC delBtionaRy, efeperfdiivg upbh ehd lecagioh ofthecstitsr346r 500 can

be a length sufficient to reach from oint outside the patient.to a point
wthineor o Grehe B gfdhe kot s ag Rt et e ah ilSal b 60t 1B T enot h
of carrier SiQossa WRIPS theRsdk, aRRUAstakel, thélita b SR dRAYsS teUdbrditudinalat | east
about 72 inches. The carrier 500 can include a body 520, a generally
vertical |y centerline of the track in Section A of Figure 3. Referring to Figure 5, the dimension'W
illustrates the width of a slit extending more than halfway, but not fully across the width
of the track. The spacing 342 (Fig 3) between slits 340 on the same side of the track

3090 can be about .120 to about .130 inch in Section A and about .250 inch in Section B.

[00102] The staggered arrangement 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 load
path for carrying tensile loads or bending loads. Without being limited by theory, the
staggered arrangement of slits 340 can be viewed as providing bending sections
(indicated by reference number 344 in Figure 4) in the track 300. The bending sections
344 can have a length 346 (Figure 4) defined by the amount the slits 340 on opposite
sides of the track overlap, and the bending sections 344 have a width 348 defined by the
longitudinal spacing of one slit from the immediately adjacent slit 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
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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

wi t hi n channel 320 of track 300. Carrier 500 can be of unitary
construction, and can be nol ded or otherw se forned of a suitable material.
In one enbodi nent, carrier 500 is forned of a relatively low friction

mat erials, such as extruded PTFE (Teflon). [001041 Figure 8 provides a

cross-sectional illustration of carrier 500 supported on track 300, wth
the distal end of endoscope 1000 illustrated bei ng advanced through the
cross- section to illustrate one position of conponents on the endoscope's

distal end relative to the position of iﬂe track 300. As shown in Figure 8,
the web 530 extends generally radially Tnwardly from body 520, to position
the rail 534 radially inward of the carrier body 520. The cross-section of
web 530 and endP4.53he lengenfisarier Edhcaprbewilengtinsufbeientap rsach frnmmce@t "

con i gur at | o, AQRIORAINS £ il BPEYLPRONE RIS E.R pliaanel 522
: i 9P AEREY o it g el

Channel 522 can e subdrantt a engt 0 y 520. The
channel 522 eﬁwndllnfenbmlmdmglh by cariatt@0ran bé htdevrst &bt H00dcm i asore paryicilady ng
i nwar dl

sidewal I s 514, The bhqody 520 n also includ ext endj ongs 516

havi ng oppodf {eé?t;?g‘?‘&%ﬁ@"?@ jer{i0can Hickde g body 5%%&&%?%115@3?41?% Yt he

throat of tekl?cn@iﬂgWe893@fanﬁ|aéiﬂ@ka€n%rh gr&xpﬁ?ﬂ@@aﬂ&%@sﬁaﬁl Qﬂ)g“agesﬂﬁck' on of

the track engaging rail '534 can ex di st al gzond bod 20 tO(PrOVIde
1

a flexible i3R0iwih il BabeBgsizedaty maektarbebbd@ﬂezw inghannigh fitegclp 80
recel vod B (Sl o458l B SIAGAR, ARrcfiy, WF AR hlteSuh AL BRELd STl Y

on track 3007"¢re he"Vi'e I'CS endoscope 1000
once the Cars[litzﬂﬂe ﬁ@l@nhllasm oﬁeaﬁlsbdnmsmmas:tiaIsorrﬁxsﬂonpasofta ehatioely tigva dictidao.
Referring to Figures 7 and 8, the t 536 can END5119USCI P3 _23_ be vi ewed
t hr ough endd®® 8&@ﬁ€§xgwgﬁeﬁyﬁ%§€§bﬁ% tab 536 is advanced distally and
radially inwardly fromthe distal end of slot 430. [00107] In one
errboclili(liﬁml Rigee 8@rcrvii®|s a&fms-lsexsioaal illusasﬁoroofecqmextiO@rsumifdrtcH ohamcla3@fl, eat er

fSBSXICglnl : ;Zlvﬂh}e% dlstdlg (r)stcio}?enloce)f() iltllps?rat%g Ii)gljng rad\llzacr)lE:ecl %%guagH?he cr})srésa carrier
section to illustrate one position of components 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 from body 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.

[00105] The carrier body 520 can include a channel 522. Channel 522 can extend substantially
the full length of body 520. The channel 522 can be bounded by a channel floor 512 and
oppositely facing sidewalls 514. The body 520 can also include inwardly extending
prongs 516 having oppositely facing sides 518 which are spaced apart to define the throat
of the opening of channel 522.

[00106] The distal most portion of the track engaging rail 534 can extend 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
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having a distal portion 520A having a bending flexibility and axi al
flexibility that is greater than a nore proxi mal 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

di stal nost portion of the carrier, and can be the nost flexible portion of
the carrier in both bending and axial extension. Section 520A can have a

| ength of at |east about 2 inches. In one enbodinent, the length of Section
520A is between about 4 inches and about 10 inches, and nore particularly,
the I ength of section 520A can be between about 6 and about 8 inches.

[ 00108] In the enbodi nent shown in the % jures, body section 520A i s shown
interrupted at intervals along its |eng to reduce the bendi ng stiffness
and the axi al stlffness of the distal portion of the body 520. The

i nterrupt i ob§ viesyed flropghy gndpseonsyopticssedemend 1500 ag tab §3®§@dvanﬁ§d disBihandy Fi gures
6 and 7, ‘?acﬁéll}llﬁ 2t E‘mtt dike en%'oqgl%t@iothe carrier body 520 are

staggered (l'ongl'tudi n set) relative to each other such that the slits

on one side of d 20 ar ot alj ned W th t |ts on ot her
S| del%’rlﬁﬂheltaae&erswb ot E’ﬁéaméhﬁg’dtaﬁéhlf X R pPrtignfiichibat a gvgien °’8 W% de of
the carrier {padvoihgr RRE6H bOAEEarAX Sdr Ynstaldd, INBearRe 15068 @4h nBRdE ¥WBodds ACeNt
slits on the opposite side of the track. Adj acent proagﬁl 516 can be

exli

separ at ed b)haglhg ta@nszr;azl@ort{oo@@e]havmg h@mdlmﬂ@gbllltymn@@eu ihgity that is he
flexible tah eg ﬁ'ﬂ% hiE p?&!u’hﬁl b%i]lg LRq?‘t”or?ﬁoﬁ (}iQheoéa?PfgrmReFetrrgﬁ% Q’;Pﬁé‘ﬂ% ghortion

of the carrl A unzi rack. For
i nstance, f ltexédbdier is ab“En&Ghemmc fodged tvtd@ctsqmcoédtfédrmélhxibhby.scwner 340 in

track 300 to hel rev the carrier fr bei.n scharged radially from
the track 3¢ecH OWSBH‘g E%ﬁter‘\j&t‘?l “?ﬁst%W‘%@/Oﬁﬂ]%fﬁr?elgf“?f,ec%%ttﬁe Qﬁﬁfafg‘f‘ fgering of
the slits S%n%rbmtescsarrmvb&ﬁ bama%é%%‘t@l Bdenstoh. BekfibF 5 BN cdlR¥e Ri 1 ity of

the carrier 500 reventing a menber slidably disposed in the carrier

from "unzi ppmgh offat dﬁ@ﬁttd%eu@amﬁlileér In e emhodpmang theitength of Rectioar2DArs [ 00110]
In one emo%{eﬁ%@é abd19 ifdned §nd52fb(33{3?d"m?1ﬁeea{\}g n% g%ﬁgiaultan thé(;iﬁ:h%th %E?eg::t}?lz S 8)

the track Nness as neasure I re
Addi ti onal | y520Aleen B¢ bétse@pabout 6 and about 8 inches.

[00108] In the embodiment 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 are not aligned with the slits on the other side of the body 520. In the
embodiment shown, each slit 540 on one side of the carrier body is positioned axially

halfway between the two adjacent slits on the opposite side of the track. Adjacent prongs
516 can be separated by slits 540.

[00109] Without being limited by theory, the flexible tab 536 and the slits 540 can help to prevent
the distal portion of the carrier 500 from “jumping out” of or “unzipping from” the track.
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
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extend fromone side of the track to extend across the full the width of one
of the prongs 516, and the slits can continue through at |east 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 nore than

hal fway, but not fully across the width of the track. The spacing 542
(Figure 6) between slits 540 on the sane side of the carrier body can be

bet ween about 0.1 inch and about 0.6 inch in carrier body portion 520A. The
staggered arrangenment of slits 540 provide the advantage that the carrier
body portion 520A does not have a longitudinally continuous |oad path for
carrying tensile | oads or bending Ioads:4L00111] Figures 9-13 illustrate a
feedi ng tube 600 which can be used with the track 300 and the «carrier 500.

Feedi ng tube 600 can have a proxi mal end 602 gnd a distal, end, 604. . Feeding
t ube 600 caﬁ“&ﬁ@Ph@‘?‘“&‘ﬁWé&"&%‘&"ﬂ‘Hé@o’b‘?ﬂlﬂi} REIYSNHAR P ﬂﬁ@ehﬁtdﬁglaﬁespaa@gagemy

620 for pagg &&i&%é&@ﬁﬁﬁppiﬁ%dfr&nfﬂ?e%me% HEPoAP LB thelafttdrde rel easabl e
engagenent of the feeding tube 600 with another nenber. For instance, the

f eat 60 _.can i ncl ude raijl or providin li.dj ng,enga nt, of the

t eautti 10D 4 Bk sriod g ing it 140 San Sl il Peal BtGRS TR R vy 650 can
ext end from@ickKésdat mRAshr&IGA tﬁ@ve@tﬁba@diréctib@ it Figwr @.hrnu&honami, @b sm@kﬁﬂ ents
exit the passageway 620 and enter the patient’s tract. The portion of

the feedi ng ekignéfremmnesidendthedragk sx enteng agrosethiefulbtierwidthofoan obide prrogs ned
wth v esDec%lB,Oafglﬁ?easrl]iI&sow 'tchm{da%og%{r ftl%gtzé ﬁtﬁri@@éﬁﬁsﬁ\%@a’s 1“2|.2|%yacﬁ8f1%90m In

Fi gures 10 and exit Ving a genera t aper ed,
el ongat ed califsiSg0cat éextend thoogh therfgll thickassssif thertrack body 520, esd d@hafitheksBts t he

passageway can. b ener al | arallel.wth r ect, to . the, l.gngitudi na
axis of t he%% géiﬂ ?ﬁe'ﬁdﬁ%re2*13(5‘,haﬁﬁ%y’tm’én?}afglgéﬁcéﬁ}\ﬁiﬁ%zgtdhﬁfg@e Hﬁ?k' bﬁ’r‘?d or curve
to communi capgingd 442 (Fir@res)idetvidh 51i8 320 of e@Rine ke bR the@sirRRBody@nthgbe 610
itself is bent. FBV|n3'the passageway 620 run subsLantlalléhstralght to

il

exit port 6bstwesd abové Odjinehyand:abgutihpisich g sarmigndody gorbien 52 dhe staggefededi ng

tube 1 ncl | neftalichlial SERRCII0 0 iEHATAAEN RN ARAGRPLAEN S S agdvant age

t hat passagewa can asi eaned, nning a wre from
t he proxi mabt kave mdoreitudinaliheontieealisrigad: patiefor bargugghtensike Ipadsonbending I6245. and
out through exit

[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 proximal end 602 and a distal 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 provide releasable engagement of the
feeding tube 600 with another member. For instance, the feature 660 can include a rail

for providing sliding engagement of the feeding tube with a track or the carrier 500.

[00112] The passageway 620 can extend from proximal end 602 to an exit port 622 through
which nutrients exit the passageway 620 and enter the patient’s Gl tract. The portion of
the feeding tube 600 extending distally of exit port 622 can be inclined with respect to the
longitudinal axis of the passageway 620, as shown in Figures 10 and 13, and with exit
port 622 having a generally tapered, elongated configuration. Accordingly, as shown in
Figures 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
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port 622. 1001131 Referring to Figure 12, feeding tube 600 can include one
or nore suction ports positioned either proxinmally 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
m gration 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 .t0 create the tabs 682, or tabs

682 can be provided in a separate nenbe?? such as a netallic or non netallic

insert that is formed to include tabs 682, and which is positioned in an
aperture in porongdithe fo¢ding twbe insbidgd Bitlorespest tathe passagdsevay GA%oa1 pravide theo

suction port t ( - Whi ¢ i cates
wth, or " extereds R Pt S0 hy BPEA0EIEAL A oS0P HBNGF: FENRE 2
be di sposed préxiinbkentiandeadf tenfdedihg tubb ehroGih the passgestay 620 amboe tiveughngkitand
positioning the feeding tube 600. [001141 The feature 660 can extend al ong
at |least a ﬁ@ﬂﬁpan of the length of feeding tube 600. In Figure 10, the
feature 660 is shown extendi ng al ong sone, but not all of the length of the
f eedi[00]18ubRBEfing feckipured 26f66diag tube 0@ nah ihclode eneporoxeraaiction gofiSRositionteat ur e

660 to a distal end §64. .Th oxi mal .end 662 of the featur 0 be

spaced fro met'th%r pr%’f'Wﬁ}‘rﬁT d'étﬁﬁy Ef XY RO @Zd %H@I“{"lﬂ?éts 66‘613%9568[{?1&1? g‘??c‘ﬁﬁfg_ll so
that the pordnjentheiubegofieadedidd pbsiien GRRINW Kdilyrtehdsubleb00ugplatdacaddnr oat
and/ or nose of the patient when the feeding tube 600 is in place does not

irritate thereygnt migration of thecfeedingtubp 600 dusingifeeglingrra Figuse dh@suptionnit be
et neen, <oy oLy AR oS3y o DT Tl 2>
formed w t h dfirsdidllydewbdtlyexbddingstalssb8asvHish canledgapg aad hokixissuedwing)tissue is
Alternati Velc%éwn% ﬂl%‘o tfhg%b%%%o %9Q/agucl)1lflrll gpp ﬁadr{(?gu%iigg tpgrrt %gO.S grta ts %%% ca]:nrl?em tube
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
that is formed to include tabs 682, and which is positioned in an aperture in the wall of
tube body 610. Vacuum can be communicated to suction port 680 through a vacuum
passageway (not shown) which communicates with, or extends separately of, nutrient

passagaeway 620. Weights 690 can be disposed in the distal end of tube 600 to assist in

maneuvering and positioning the feeding tube 600.

[00114] The feature 660 can extend along at least a portion of the length of feeding tube 600. In

Figure 10, the feature 660 is shown extending along some, but not all of the length of the
feeding tube 600. Feature 660 can extend from a proximal end 662 of feature 660 to a
distal end 664. The proximal end 662 of the feature 660 can be spaced from the
proximal end of the feeding tube 600 by a distance L, so that the portion of the feeding
tube 600 which extends through the throat and/or nose of the patient when the feeding
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.
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body 610, and subsequently attached to body 610, such as by use of any

sui tabl e bonding or joining nethod. Feature 660 can be sized and shaped to
permt the feeding tube 600 to releasably engage anot her nenber, such as
track 300 or carrier 500, such as by sliding engagenent. In Figure 9, the
feeding tube 600 is shown slidably supported on carrier 500. The feature
660 can conprise a rail 666 and a web 668, with web 668 extending generally
radially fromtube 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. Wthout being imted by
theory, it is believed that slidably %gporting the feeding tube 600 on
carrier 500 while slidably supporting t “carrier 500 on track 300 is

advanta?eous in providing for snooth, relatlvelg | ow friction positioning
of f U043y (Thpieapme66d ean be intsaralin forawd withithestuhe pdped 1), (sycheagibyi gnalding 0600

coul d D€ Slckflafihe) ARARIHER, 'Rt kio0 Dol Bl RS AReioiibgg ol

666 engage tra rectl exanpl e esire e’trac 00 could
be coat ed wibbdy &K, hmhsublsecmmytl)oattaehed te bbdyabl 0 shabvas by iust 0foamycoadhlalopnd[ri@01161

Figure 11 |IIustrate nd. 662 o ature surface
673" can be. OpRENNGEEeE TeBotl a5 sss g Bresshper g eingIRBE, b hught
or pinched Q@rembab@ﬁ&l a@@ﬁhdﬂ@érlmeﬁﬁﬁr shéHdR ik B 85REEdr 500, subRashiadiaalg 522 of
carrier 500. The prOX|naI end of rail 666 can be formed, such as by

tapering, t@&ngageweefe le&iguey, tlgmffeﬁ%wbe?ao isisbpwa skidably supBortadraRbGarist end of

rail 666, %oﬁo*rﬁffeaﬁﬁ!réi&ooéa §8ara Pégﬁ& ?«Hﬁ %%h é)%%rhx?ﬁen &gg' ed

Wi th respect on |tu |na axis o igure 11
t he surf acegendally mdially |fmh1 tobabddy Rtte npport raibéa in spaaced Inetytiomxtip hicbndiube al | y) .

The contact s C pr. e a.surfac ch a for can,.be provided
to feature é’Bgy%ﬁ) gtpd@f‘“ﬁ r?i%#d"? H%S‘t“?rlfgé‘?ﬁlj’ ﬂggbﬁ‘ﬁﬁh HF'%P&?? iy carri er
500. The orltmﬁ?ﬂtm@mr@&t oft BiangeINg2ac twighdut BG®Sifed bEtRo enw&'@&mhw th
respect to the Tongitudinal axis of the feedlng t ube 600 such that the

force appl i stdably Wﬁmmgéqueﬁibn%@be 69Gemearsiera vdrikeisidabdpenppediogtst tend to

push the' 1 e3h P50 Gft-R'308"s ANEnSIBITR! priddin TR dok ARty FRRIGUSCI P3

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
directly. For example, if desired, the track 300 could be coated with Teflon or any other

suitable low friction coating.

[00116] Figure 11 illustrates the proximal end 662 of feature 660. A tapered surface 672 can be
provided at proximal end 662 to prevent tissue from being caught or pinched as web 668
and rail 666 slide with respect to the channel 522 of carrier 500. The proximal end of rail
666 can be formed, such as by tapering, to provide contact surfaces 674 disposed at the
proximal end of rail 666, on either side of web 668. Contact surfaces 674 can be angled
with respect to the longitudinal axis of the feeding tube 600 (in Figure 11 the surfaces
674 are inclined to extend outwardly as they extend distally). The contact surfaces 672
provide a surface at which a force can be provided to feature 660 in order to push the
feeding tube 600 distally along carrier 500. The orientation of the contact surfaces 672
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.
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[00117] If desired, the carrier 500 and the feeding tube 600 with feature
660 can be packaged together. For instance, the carrier 500 and feedi ng

t ube 600 coul d be packaged together, wth the feeding tube 600
pre-assenbled on the carrier 500 such as by sliding engagenent of the tube
with the carrier 500. The assenbly of the carrier 500 with the tube 600
supported along the length of the carrier can be unpackaged (such as from
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. [001181 Figure 14 is a
side view illustration of the distal portion of a feeding tube positioning
menber 700. Menber 700 can be used to p 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

i s alPMATlar JEdesired, tha agrier SA0 @nd thedeediaduby 60withfeatur66geB de Pad@ged-i gure 16
i1l ustrat o . . . 00 i
esi red posiTRasr ERqryat B HHLLSE Rl foed B (bR U (eFR0IAR A0 11 @
engagenent ofith the fedidmgabect® pod-assembled o G2 cairteh 500 suchrmby shiding62 of feature

660 on feedi ng tube 0..]ln o enbodi_pgen t he | ength of. er, 700 can be
o0 Toast aisneecten ol hrebly R arcarted SHEnbhs Ss70P S Ah EASISG S0 B epor nt
out si de t he pRtdoORIppdrRd BRERAR [ERNLh _69:!11&as&ieﬁéuhfb@%pﬁia%éar(sﬁdmsff@ﬁdi ng tube
600 when the feeding tube is positioned in a desired Tocation in the

patient's Gsterilepackagimg pithe prif ef wsengpdithe wsseruble of the carrier $80 apdfaberebfber 700
can have a Sc%ﬁl'd%%%ﬁ@an%%lty@thte?raElp%O of the <carrier 500. Alternatively,
[ ent S

menber 700 can have a Cross-sectional shape. The nenber 700 can

i nclude a baody portion 710, which n%y include slits 740 to praqvide

f 1 exl@8k y Figue | frisrasdde viony iliustationafitbredigtal portionefer fapdingtupe BostBaningi t h web
768 extendi . t I i Bfinl AR Jislahd epali p body
710, Rai | 7ON e PO R R P g e R bt BB el
520 of carri50p abd)or to[naeidtaid]the\Eced hberd00 in Fdeyiredpdsition ihghalGhtradt agthd 702 of

menber 700 can have a. er syrface 772 on .body portion 710. The di stal
end of rail SHscae BahRRRRI HeiridaFGuah e SuBRRe BPER R I aces
774 bei ng prdstdl@ad of e argige 760 Higge s 6 Alidirass theendnetRe 70@pdsithmed 0,
ENDS119USCI P3| | . _ . .. . .

maintain the feeding tube 600 in a desired position, and Figure 17 is an enlarged bottom

view of the engagement of the distal end of member 700 with proximal end 662 of

feature 660 on feeding tube 600. In one embodiment, the length of member 700 can be at

least about 36 inches so that the member 700 can extend from a point outside the patient

to engage the contact surface 672 on the feeding tube 600 when the feeding tube is

positioned in a desired location in the patient’s GI tract.

[00119] Referring to Figures 14 and 15, the member 700 can have a structure similar to that of the
carrier 500. Alternatively, member 700 can have a different cross-sectional shape. The
member 700 can include a body portion 710, which may include slits 740 to provide
flexibility. The member 700 can include a rail 766 and a web 768, with web 768
extending from body 710 to support rail 766 in spaced relationship body 710. Rail 766

can be sized and shaped for sliding movement within channel 520 of carrier 500.

[00120] Asshown 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.
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28 The surfaces 774 are positioned distally of the surface 772 and are

si zed and shaped to contact surfaces 674 on feeding tube 600 such that the
rail 766 of menber 700 can be enployed to exert a force on rail 666 of the
feeding tube which force is generally parallel to the rail 766 and rai

666. Such surfaces can provide a desired longitudinally directed force

w thout a radial force conponent, or other force conponent that m ght 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 d tract for feeding tube placenent. The feedi ng tube 600 can be
positioned on carrier 500 by sliding t Teeding tube onto carrier 500
outside of the patient (or the feeding tube 600 and carrier 500 can be
provi ded i n The purdacpnéidaaje soddenedisisially of the surfacecHRrand arssudand shapeding  t ube
600 can the { I r i Ltion in
the G tracpRacSRagers b REHETR Dl i tne'l 768 oF pERLE A0 BRRE

posi ti oned iempidyed &t ©we@forme onsaihbd6 ofnhefetding tubd Indidchafiorce36gameratisipataiel 500

can be viewed thr, the. oscope optics once the tab.536 ext.en t hr ough
Che endcap. 0B Rih ARy TEH B0 oy SIS FaA TGS e oo AR HATAIRFIG:  and
f eedi ng t ubgold@wshbRAGHAE HRR cIRPbAAE oP Okt fofde- cofpbRér afak Hﬁ—‘#lﬁ ,uaéeh@edh@%“ er
500 coul d be advanced to along the track 300, and then the feeding tube 600

coul d be adubefdBgubeidhgcarrier YArn pepndssiged mannge desire position. [00122]
Once distal end of the feeding tube 600 has been advanced to a desired

posi {00221] n ThBendd3eshe, withéheth ¢06 afPRack3V0 2bMbeHkitidned dka pAint suaH thadithei er 500
can be renoved fromthe @ tract |eaving the feeding tube in place. In

order to pr&isaiend pithe gadeseppedsprsitiongdat 2'desicsd pagitionewithdp thet(Hdragt 98 novi ng in
a proxinml @i t '@?ﬁB [ Ssitib SIS : Y,

f eedi ng tubgéégo |t!tl?é(;%§%8{ eﬁgnﬂg{e{fgé?dd ca%)@@]eéazlﬁ%lpgflltelg to nﬁlﬁ‘ﬁ? g? h??lhdgﬂéj

posi ti on of thefeedieptibagntowheied 400 ouside pbihapatget (dn¢heofebding ibepOhamt s. Aft er

positioning of.t f eedi ng.t ubhe 600 nd .prior. to renmoval. of the _endoscope,
heat h200° Stk S5E PAMARIES pirer pashused Kk BToRR ARG ey s R0, e |
carrier 500 tqbaidob cariblen B6 @dvapesd tbiine dlong t&BIABIREl xiQir&f pdsaiohii@theT®I0 so t hat
menber 700 slidably en%ages carrier 500) . i

tract, such’as with the distal portion of the feeding tube positioned in the stomach or

small intestine. The tab 536 on carrier 500 can be viewed through the endoscope optics

once the tab 536 extends through the endcap 400, thereby providing visual indication that

the carrier and feeding tube have reached the desired position. Alternatively, the carrier

500 could be advanced to along the track 300, and then the feeding tube 600 could be

advanced along the carrier 500 to the desire position.

[00122] Once distal end of the feeding tube 600 has been advanced to a desired position in the
body, the endoscope, sheath 200, track 200, and carrier 500 can be removed from the GI
tract leaving the feeding tube in place. In order to prevent the feeding tube from
“backing out” or otherwise moving in a proximal direction as the other components are
removed from the body, feeding tube positioning member 700 can be employed to
maintain the position of the feeding tube during removal of the other components. After
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
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and the nenber 700 can be advanced distally along the carrier 500 until the
distal end of END5119USCI P3 -29 the nenber 700 is adjacent the proxinmal 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 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 maintain the
menber 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 feeding tube 600
from backi ng up proxi mal during mﬁthdramﬁi of the endoscope and ot her
conponents. [00123] Figures 18-24 illustfate steps which may be enpl oyed in
a method for positioning a feeding tube according to one enbodi nent of the

present i nvaht memberigf ivadizrsaiobe proxinaligad pogelrthe rili (06 ntferding whe A0OGO®S Wit h
t he endcap it 1 Qf . handl e 100
posi ti oned égggﬁgggkhﬁgﬁﬂ%%glg?g%E@féﬁiﬁ?ﬂ&é%@?ﬁgﬁﬁﬂﬁ?%ﬂuf%@mm%&ﬁck 300
ext endi ng aldimegtidnhfeors ttegtatiel@Gbody ghe tremben®ajan 50 Geltlon place (sacltdisbylthd. As
used herein after, the term"sheath assenbl y" shall refer.to the assenbly of
the sheath 136 OB R HIgR PRI ashitancs, o 2 RAER) aaintapyls meRbd 0ng { he
endoscope i Ridtiohdr§ with8epebt 18 HxaMEbIt o) bidatt tratk, ah@ cArabi, 8t exelti aSfogRt h
assenbly and endoscope can be inserted into a naturall¥ occurring body

K

openi ng, such thefeediag pbatra] 66 thaiatesfaeselisurfaces dahpyd surtasesdidotiesBe can be
d d so. . the di s -t he 00
posrti oneq aplekink thedbhil w06 Plrorh B SARRGSRIABe i i ARAT D 21 2

i Il ustrates entesceprcaliotlzes sempdnenpsosi ti oned in the GL tract of a patient,
with the track 300 extending froma position outside the body to a position

in the3spl I i%ﬁgéseﬁgvﬁéﬂgl-usl{rﬂé) 4épd wilice mfa? EQ Eﬂﬁlo&éﬂ)ﬁx DHAL6@ orPRsiAgFihg honed on

the carrier 5 outside of the patien ody, such as by sliding the

f eedi ng t ubdfeeding tubGaccordinge cohamhedimgaoidihe pragent mvention. Jbe eudnstapetche:
R e A A IR
of the carrishéatlh000, theea@dlei 10Q pbsitioned 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

used herein after, the term “sheath assembly” shall refer to the assembly of the sheath

200, handle 100, endcap 400, and track 300. After inserting the endoscope into the

sheath assembly outside of the patient, the sheath assembly and endoscope can be

inserted into a naturally occurring body opening, such as the mouth, and the sheath

assembly with endoscope can be advanced so that the distal end of the endoscope and the

endcap 400 are positioned at a desired location, such as the small intestine. Figure 18

illustrates the sheath assembly positioned in the GI tract of a patient, with the track 300

extending from a position outside the body to a position in the small intestine.

[00124] The feeding tube 600 can be positioned on the carrier 500 outside of the patients body,
such as by sliding the feeding tube rail 666 in the channel 520 of the carrier 500 until the
feeding tube 600 is positioned along the length of the carrier 500, with the distal end of
the feeding tube positioned at or adjacent 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
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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 froma position outside the patient
to a position where the distal end of the END5119USCI P3 -30 feeding tube is
positioned at a desired |location (the small intestine in Figure 19). The

| ength of feeding tube 600 can, in one enbodi nent, be at |east about 140 cm
|l ong, and the distal end of the feeding tube can be positioned between
about 130 to about 140 cm fromthe patients incisors. By way of
non-limting exanple, a 140 cmlength 10 Fr Dobb-Hoff-type feedi ng tube
(avai l able from Viasys Heal thcare, Inc.),,can be nodified to have the rai
666 feature, such as by bonding or othé?m[ée attaching a meb and rail to the
tube. A pedlatrlc col ongscope, such _as an 100 pedlatrlc

col onoscope fecdtyg thke léﬁﬁ?%?i@éa&ﬁ‘???“?ﬁ@c%%‘a@h? S&?éléﬁ‘lﬁﬁtyle 1['@0%1‘2‘5] )RdPerring to
Fi gure 20, ?%Hg&n%ifglﬂ% dﬂ gﬁ 1%0 dbk o@QQm’bédl nt, BEadEst ﬁlﬁﬂlt POGER aﬁche menber

700 can be a (such as by and In the rection arrow 4)

al ong t he t tleokistal300 oﬁtiteﬁbeduﬁwublc sdndie pesitiodizbeof een aboutel 30 o aﬁm@ 14ﬁa¢ms

contact with th oxi ma 666 of feeding,tu 0. Then, as
t he menber %@ 'ﬁggﬂgwﬁ‘E?&FFoﬁéwﬁyﬁ?Pwlﬁ@&ﬁ@&?mnP% ?ﬁﬂiﬁﬂé 6lﬂobody and to
the sheath @mbBHYHtypk E&d&igaaﬁdxaeeﬁﬁem‘{dm VidsySHeNhese ORe.) can B odified @ar ri er
500 can be w t hdrawn EFOXIH& ly fromthe body, in the direction |nd|cated

by arrow 6. haygthe eiloedpatere, sush as b)émnﬁ’gﬂaqxt?@eswe%aqhﬂmeawm il 1thgiur i ng
wi thdrawal af, th %ﬁ@é&?fﬂ%ﬁo Sur{;Qs Ar6Rpu¥ mdAe @é}firob 5galaﬁ%ol(ﬁo&ro§é/em ed

by abutting enga enent aces on ne wtht rfaces
674 on the fcaebk emplbyddewitlathe sbégh asséiwllyr di ngl y, the feeding tube 600 is
mai ntai ned in position by nmenber 700 as the endoscope, the sheath assenbly,

and {gua242r rRe?errrléé)Q Bfe 201 dME, "%H‘@fe@:ﬁlﬁg"tﬁb@ @00 RAH thd &Q#&ﬁ[}osﬁl(ﬂufhg n?elnber

illustrates the feeding tube in place in the patient's @ tract after

renoval of 7A@ cacheskyennsd dlssqlnlefésth‘has be hfmdyn therdiregtion o%errroso@ aleng the gagke 21,
e T e 10 SRR SRORAl 1002 SR PSR SHBEPIETLAREER, g cos
(posi ti oned therail l666 sffzkding niibe $00.NEhen, ué the niehbef PO Ihgldtstdmenzﬁ@@wth respect

to the patient’s body and to the sheath assembly, the sheath assembly (with endoscope),

and the carrier 500 can be withdrawn proximally from the body, in the direction indicated

by arrow 6. Any tendency of the feeding tube 600 to move proximally during withdrawal

of the endoscope, sheath assembly, and carrier 500 is prevented by abutting engagement

of the surfaces 774 on member 700 with the surfaces 674 on the feeding tube rail 666.

Accordingly, the feeding tube 600 is maintained in position by member 700 as the

endoscope, the sheath assembly, and the carrier 500 are withdrawn from the body.

[00126] Figure 21 illustrates the feeding tube in place in the patient’s GI tract after removal of the
endoscope, sheath assembly, and carrier 500. In Figure 21, the feeding tube 600 extends
from the feeding tube proximal end 602 (positioned outside the patient’s body) to the
feeding tube distal end 604 (positioned in the small intestine), with the feeding tube 600

extending through the mouth, the esophagus, the stomach, and into the small intestine.

[00127]  If desired, 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
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extendi ng through the nouth, the esophagus, the stomach, and into the snal
intestine. [00127] If desired, the feeding tube can be used in the position
shown in Figure 21. However, it may generally be desirable to have the
proxi mal end of the feeding tube extending from the nose. Figure 22
illustrates use of a transfer tube 12 which may be inserted to extend
END5119USCI P3 -31 fromthe nouth and the nose. The end of the transfer tube
extending fromthe nouth 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 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 a%kached to the proximal end 602 of

t he feeding tub shown in figure 24. 100128 [ es_25-30 illustrate

, as Fi gur.
an al ter nat i (& therrwroth st hpeser i Bitti 97 o thedenpiRgty w&g%d%frﬂméhe ParnEm for
provi ding f%%gﬂe&f&ﬁé rok M4 8 6600 (REFRHIAR tibR, 4sBoRA T Pidbire23208 R Thaal
wal |.  Figures 25-30 illustrate a method of "placing a feeding tube in the
stomach as af thegtransfentube V2 extonding frdartbe REGcpn ther e pelded sedhat the prgxifrial st t o
Figure 25, th dpsc . di spose iLthin.t heat h _ass |y [Lsing the
nandl o 100, 8A60F RPBERSine WRAR R ot b ol Brel Fnded 35 AR FARE 28t o
posi tion the diigbRl fiteg 1 PEantthén R wlasiedne tirpoxiinaberdrsdRayd tHtPedi g tabé) ak he
stomach of the patjent, A light source (such as a |light source associated
with the di shavnénligws 2¢he endoscope) can be enpl oyed fromwithin the

stomach to transillum nate the abdom nal wall, so that the position of the
endogondp8] Higures23-Bikilkistoata ainalcamative nededrfoegbsitiooingaufeedinietubbevithatd ent . A
smal | , percut ane

us i.ncision can be nade thr.augh the abdon nal. Il, and a
Soadl & bo) oA doenrovili R hecatoass ulthcan UL MAbf Balkns B ainl e
i nserted thrgabs 39180 ilRStk#é @heBRdidIBlacinBa feidiigdubd inkthe fbmbbifasped! e and the
distal end of the cannula can be positioned within the stonach. [001291

Referring t cltpingtivestosgndard #E errapadures. Raferring fivst tdiiguin 2.1 teandescophe cannul a
24,59 Do ffesh GRS SOARIELuBN HGhGR WOMAESDESALG B RS 2,
cannul a, andi0Dlen baatbesaadehrough 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

associated with the distal end of the endoscope) can be employed from within the

stomach to transilluminate the abdominal wall, so that the position of the endoscope

within the stomach can be observed from outside the patient. A small, percutaneous

incision can be made through the abdominal wall, and a needle 22/cannula 24, such as a

14 gauge needle 22/cannula 24 can be inserted through the incision so that the distal tip

of the needle and the distal end of the cannula can be positioned within the stomach.

[00129] Referring to Figure 26, the needle 22 can be withdrawn, 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.

[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

END5119USCIP3



and sheath assenbly can be directed to extend through the | oop provided by
the guide wre 32. [001301 Referring to Figure 27, a relatively short
feeding tube 800 is illustrated, the feeding tube having a length
substantially |l ess than the length of the track 300. Feeding tube 800 in
this enbodi ment can have a length of |ess than about 3 feet. The feeding
tube 800 can be END5119USCI P3 -32 a conmmercially avail abl e 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 instance, the feeding tube 800 can be fornmed by attaching a web and rai
to a coomercially avail abl e PEG feeding #I such as by bondi ng or

ot herwi se attaching the web and rail to he’ feeding tube (alternatively,

t he feeding tube 800 could be forned by extruding or otherwise formng a

f eedi ng t ubet eogmasiallagvailphle SEG) typgefseding tubgimodiffedde have)a featyee, suphtagpirail

connerC|aIIy 800
can be construc?g%&?hﬁgagﬁrh%qﬁaﬁgﬁq g?ggﬁiiﬁﬁﬁ% %%ﬁ $@€@*2@9ﬁ§?9 as
mar ket ed i n carrigo500. oEdvhinxstdnice,rthie EEﬁngmbeﬁlOO carsl& fiorrhéd lay Rtashm‘gfewbablaqdealbr Pul |
Techni que. The f eedi ng, t ub, n lnclude alin r or olster 810
and 5t aperBa ol S AIPEGEC g iy byl s BR yondne LR SRR | ne
sheat h assenid yetexidaad ltmetf&rd hbet qaﬁeﬁlwa}p m\&baﬁﬁg fi¥e 8QVIESIRd Wé foPmd®?, the
feedi ng tube 800 can advanced |y along the sheath assenbly and into

t he stomach.byribudiager @tgew&yefoem@g ederdie tp'zﬁstpthamw@'dlnmratlmbtan@ml and

advanced  dighcie] Yol ORdhiLLARIR Rplfe 7 OTHE e ROP oSN LRy 2°
%\ |Ve h,e 'F 'E%b féjtt%)' g

pushi ng el enen erna e ca I'Sposed on Rarrier
500, and t haulee800ican b&6ehswhéthd 1sfa&ﬁdhbl‘egfrdirub@as&ﬁ)ﬂle@l&ﬂah&)ffwh{@hﬁgdLahOng track

be. pushed of ke iecarlodier end ROt e Gufishy e & Mimber . such as

a menmber 700rLfngdd. b femMubEs0d R lﬁ&@dilarseaﬁdgb&lm&%r'belswshe&hooJf the

sheat h assenbly, a suture O (or other suitable fl'exible wire or tether)
t hat ext enddafferasidilating tip 82820 can be grasped with the guidewire 32 so that
t he

[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
into the stomach. The feeding tube 800 can be positioned on track 300 and advanced
distally along track 300 to the stomach by using member 700 as a pushing element.
Alternatively, the feeding tube can be disposed on carrier 500, and the carrier 500 with

feeding tube 800 can be advanced along track 300 to the stomach.

[00132] Referring to Figure 28, the feeding tube 800 can be pushed off the distal end of the sheath
assembly using a member, such as a member 700 described above. As the feeding tube
800 is pushed off the sheath assembly, a suture 830 (or other suitable flexible wire or
tether) that extends from the tip 820 can be grasped with the guidewire 32 so that the
suture 830 can be pulled through cannula 24.

[00133] Referring to Figure 29, the suture 830 can be pulled (such as with forceps or a hemostat)
so that tip 820 extends through the percutaneous 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).
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suture 830 can be pulled through cannula 24. [00133] Referring to Figure 29,
the suture 830 can be pulled (such as with forceps or a henostat) so that
tip 820 extends through the percutaneous incision through the abdom nal wall
and such that the sealing bunper 810 is positioned agai nst the inside
surface of gastric wall (inside surface of the stomach). END5119USCI P3 - 33
[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 &ipding tube external of the
patient. In the procedure illustrated inFigures 25-30, a feeding tube is
introduced into the patient through a naturally occurring orifice and

pushdé@1dikt dlafsrring tnlgjgemm 30etha shestirssemtly ean brreauess Eropdhpatiopeand gosi t i oned
in the st On%(igma]-régalfﬁsghrpﬁe {lcwaﬁce'd%vexltn@ feeltt gltlﬁ% g0b rt(ﬁ HEbaft it thE g)héén%n to
provi de a feedli ng access channel that exten t hroug Incrsiton to the
pati ent's Gskinrad@zcent[tig0ihaiSion FiThe feeding 1utie BOD Ichrubd cwt@seyereths tiph326 firooethe be

enpl oyed in met hod for .posijd.oni a..feedi t ybe ,accordi ng tq anot her
enbod: ment  dreditesii aadn RiaAsneRs RE pebiianpd oh 9% ca oF i TEhe 0l &eod o
placing a fegdicyatibitdn ihe prdtRdsreidstrhred @Stibines 2536/ Rbdifg Adkiivatrblucest andar d
JET- PEG type procedures. [00136] Referring first to Figure 31, the endoscope

1000 di sposdetovfe patignttheougiha satradly seesting ordfinend ppshgd distallyalengean100, sheath
200 and end [ £ di st al
200 and, enASAl, 0% FRPURSAIGAAR OANIBALDR o RUbl orRSeld ol e ol ot 2

A |ight sounbe fullad thragzhanlingéibn soprovide a $edmgateds vhanheltthe esiesdssthrompld of t he
endoscope) can be enphoged f,r g]mﬁthin the stomach to transillum nate the
abdoni nal = IMCISIQYIG RS mﬁﬂbsﬁ’gP?ion of the endoscope within the stonach
can be observed from outside the patient. A small, percutaneous incision
can H@0138He Higurenplr31 Hlustsdselstapsrathich vanl be employed ime swthodoy pasitioning 24, such as
a 14 gauge r}‘eeeed%getugg allc%gpdri'lygl @ a%gthgraerr]nb%%iment 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.

[00136] Referring first to Figure 31, the endoscope 1000 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 associated with the distal end of the
endoscope) can be employed from within the stomach to transilluminate the abdominal
wall, so that the position of the endoscope within the stomach can be observed from
outside the patient. A small, percutaneous incision can be made through the abdominal
wall, and a needle 22/cannula 24, such as a 14 gauge needle 22/cannula 24 can be
inserted through the incision so that the distal tip of the needle and the distal end of the

cannula can be positioned within the stomach.

[00137] Referring to Figure 32, the needle 22 can be withdrawn, 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
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inserted through the incision so that the distal tip of the needle and the
distal end of the cannula can be positioned within the stomach. [00137]
Referring to Figure 32, the needle 22 can be withdrawn, |eaving the cannul a
24 to provide 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 END5119USCI P3 -34 wire 32. The
endoscope and sheath assenbly can be advanced distally fromthe stonach

into the small intestine, as shown in Figure 32. [00138] Referring to Figure
33, a feeding tube 900 can be advanced gbppg the I ength of the sheath
assenbly such that the feeding tube 900 passes through the | oop provided by

guidewire 32. The feeding tube 900 shown in Figure 3 c i nclude a distal
portion 904 EAghg e“g%ﬁgﬁer@étsh‘éﬁﬁh pysRmblY 1587 bwﬂthaﬂ%edfdéﬁaryn%om sty

described ahoyene QR iRteRiR AIMowWRAGE FighR 32906 having a construction simlar
to that of the feeding tube 800 described above. The proximl portion 906

can i de t aper di l.ati tip,9 and a bu r.or bolster .910.  The

o ol e oS e teh 3aa Reibe e S0 Sith bRl Pl b iR e BeSheatfo 1 y pe
provi ded i n acRmblPsulim bﬂﬁffé'edﬁl:g\%ulfémﬁ) a9des kbt hTtﬁ@luaS Ewwwd@@m weehni que,
whi ch kitsaare gegﬁjagle from Vi asys {bé?thc%ﬁe of eefin , ILF [ 00139]
The openi ng 32hibaéedingiters 0950w infigprgSrean incdndergedistpl portien 904 davig a| ocat ed
in the dist -1 T . i . i ure, such
as a rail (gh?: tﬁg{slédt@%t'? %;)bg th%gﬁfﬁh@ﬁ?@%&&%gb 8%?,& hd;%h}b%%ﬁg%ﬁg)ne or both
of the porti%ahadidaaotra@nsirahartth dtat of the iedimgttulizeB00alesgibed alivg. dhgage t he
track 300 and/or the.c ier.500, |In ong,enbodi t,,the feed tube 900 is
ool 1 anod dronal sEidtSds b ite B o BTRE fa T ine 4 Bt bilfet 41

f eedi ng t ubern3Qebxamel gortidn FI6 cah Be a&m&n@t@(ﬂusti@g@pngrfe@ingmbé bB@Ktype0. The
posi ti oni ng menber 700 can be advanced al ong carrier 500 behind feeding tube

900. If dedirewded inorisdaxibemd Rl Gk & PR O eehmiayernsiPude Techgiaaspiigh ¢l ip 715
whi ch can cl itQaI%'LRQilab?{]fé&%mRﬁn%%%I%al*af‘caieao%t\ﬁﬁb%ﬂnéﬁwenber 700 to assist in

graspi ng and pushing t

[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
shown in Figures 10, 11, and 13) on one or both of the portions 904 and 906 such that
feeding tube can slidably engage the track 300 and/or the carrier 500. In one
embodiment, the feeding tube 900 is positioned on the carrier 500 outside of the patient’s
body, and the feeding tube 900 and carrier are advanced together along track 300. The
positioning member 700 can be advanced along carrier 500 behind feeding tube 900. If
desired, the positioning member 700 can include a grasping clip 715 which can clip onto
or otherwise be fastened to member 700 to assist in grasping and pushing the member

700 along carrier 500.

[00140] Referring to Figure 34, with the positioning member 700 held in position, the endoscope
and sheath assembly can be retracted proximally from the stomach, such that the feeding
tube 900 is pushed off the end 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.
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700 along carrier 500. [00140] Referring to Figure 34, with the positioning
menber 700 held in position, the endoscope and sheath assenbly can be
retracted proxinmally fromthe stonmach, such that the feeding 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 wire 32.
END5119USCI P3 -35 [001411 Referring to Figure 35, the suture 930 and tip 920
can be pulled through the incision until bunper 910 is positioned agai nst
the inside surface of the stomach, with the portion 904 of the feeding tube
i ncluding 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

G o TR b e A, e i Dt 920 Sy e SegP R BaBmoBHt o

the tube, arbdm@elf‘)ItOtlb Pésithored @gdindd ehelRSidd éd?ﬁ@éjoptﬂe tidmacie Relttahe bbigioh 964li ng
tube external of the patient. In Figure 37, the endoscope and sheath

assenbly ar of Siedosdingivbe ngludingthe pest ;hafmgb rehich fleediis pravided bring pasitiongd | tnu be 900

is showmn p o

i ntestine, %dstrhaq{]ﬁgftl\inﬂe (Fu gﬁng ﬁ@%@g{%&g@ %ﬁgl%% (rag%qgtf 1§e|3??| nt estine
t hr ough t he betadmcéd dmr pedsedity wmbegHOGto ﬁtiagaihsiltlmpatllantoulgh atljacers ttrerrach and

t hrough the, atle dom nal wall and skin. 10014 n th rocedure

11 ustrat ed SR g cg&ggl!? %o Feelzﬁ%totsabethesﬂ 40 B e SinBtPfe pati ent
through a nafdig %{wanfy%uéédb@uengthlJf&mu@@dnd)yﬁhﬁ-@ B0 hRbé yos@th&l@oomheendoscope
after the endoscope has been positioned in the stomach. The feeding tube is

t hen pul | ed enthpbiligtieeding thbregasroal of theatientdén Bighreed; thg eadeseaps andahenth t hat
tends th
et it es el FEHUTRRRVE roRThEbAIn fhdtyl 8 RETeBNg et BBn 0O

a cover or tposmexhqd witicthe distad portiod 90 dispdsed dkth6fiall ﬂﬁdfsltlne,l‘an5®\0t,h thefeedingt he

f eedi ng tube, reduce the risk f cant am jon of .the eding tube as it
[ advanced tits DOEERTEa oL YE SHA TGRS REoHRhe Hepashi Ppssfiouih o

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
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 a percutaneous

incision into the patient’s GI tract (eg. small intestine).

[00143] In some embodiments it may be desirable to include a cover or tunnel, such as around the
track 300, carrier 500, and/or the feeding tube, to reduce the risk of contamination of the
feeding tube as it is advanced to a desired location, such as for instance from
contamination by oral material, such as oral flora. The cover or tunnel can be formed of a
thin flexible material (such as for instance a cellophane material or the material from
which sheath 200 is formed), and can extend at least partially along the length of the
track, carrier and/or feeding tube. For instance, an assembly of the carrier, feeding tube,
and a flexible cover can be provided as a pre-packaged assembly. The carrier, feeding
tube, and flexible cover can then be advanced along 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
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contam nation by oral material, such as oral flora. The cover or tunnel can
be formed of a thin flexible material (such as for instance a cell ophane
material or the material from which sheath 200 is fornmed), and can extend
at least partially along the length of the track, carrier and/or feeding
tube. For instance, an assenbly of the carrier, feeding tube, and a

fl exi bl e cover can be provided as a pre-packaged assenbly. The carrier,
feeding tube, and flexible cover can then be advanced along the track. If
desired, the flexible cover can be disposed on the carrier such that the
cover and carrier are withdrawn, |eaving the feeding tube in place. In
anot her enbodi nent, the sheath 200 can bg fornmed END5119USCI P3 -36 to

i nclude a tunnel extending over and alonyg the track, such that the carrier

and feeding tube can be advanced through the tunnel. Alternatively, the
track coul d téchidsgéupgl exendingovenandpdong the Hawk, schghaieaearriergnd fedinge

surface of i GRAOSAORE SHin ilyddionl Gidhn, b SuBduangeday hin the

sheat h. Above re rial Nunbers as US
2004/ 0230095he uiside bwrfes ofia sheatii br andie aurfaes 96the eadasdusn el thdtolngfeeding | nsi de

surface of a sheath, such .as in the enbodi.nent Ei gur of
2004/ 023009415 184 ‘W“&?ﬁ’u‘ﬁ?ﬁ%ﬁ&éﬁﬁﬂp c@ﬁvﬁéelf%‘ﬁ%‘i°8§‘gﬁ,slea§1tlﬁ“?6‘??és }‘gg‘%ﬂ??d t ube
advanced w t(b&misﬁé&sah@@odwoﬂ:s@@%sé}/alsciais&tarsﬁéatﬁ»Bn&h_?ccisgsbﬁ&tardaza&eaalasag hepd for

posi tioning and endcap_ 400 ﬁsuc as an el astoneric endcag 400) and_ sheath
200 on an erigbdewiplace gfooshgath giuch as inbeembadimeniof Eigest obldS 8A04/HE008heat h
assenbly i Nt f Be ek fBhe cah Be %&%y@zﬂ%{hﬁtﬁ%fe‘éﬁiﬁ ttle cgc?w‘?thfnfthg'sﬂek%ﬁ 0
manual |y | oad an endoscope into'a shea aV|n5_an endhap, such” as by

gripg&ﬁg t he conponents by hand. For jnstance, it may be difficult to grip
the 0HA4L oddeures Buthillupeats pasthod facpostioping aﬂﬁsnd&sbf‘%%fwt & FRlastemegicyr ge

Lhe endcap {guLilaodyala o 905 bk 80, 0he 1 HHAS HRBEN (AlALbLBRAL e 1

may be desira tomaintain a certain orientation of the
endcap Wit h sheatipassembly intheheprtiestc dpeomé applinaionoLit may bé ddfigilytiomganubldy f or ce to

urge the endc onto the. endos e, the desired o' clock orientati on may be
i nadver t ent 11§84 BuPO0pRE G Ry ine a1 FteRB U EHRONE R ERRTSERent &
i1l ustrated byhafid.gPérafstatite 42 maR Be bﬂ’ﬁc_:tﬂﬁﬁ?ﬁ)é@lﬁb drido@dpé Erough thé sHeeth and
installation of an endca and associ ated sheath and track)
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
the endcap with respect to the endoscope. In the course of applying the force to urge the
endcap onto the endoscope, the desired o’clock orientation may be inadvertently lost,
requiring re-intallation. The method and components illustrated in Figures 38-42 can be
employed to assist in proper installation of an endcap (and associated sheath and track)

onto an endoscope. Additionally, the method and components can be employed to intall

an endcap on an endoscope even if no sheath and or track is employed.

[00145] Referring to Figure 38, an endcap loading element is shown in the form of a nose cone
2100. The nose cone 2100 can be disposable, and can be formed of a lightweight
material, such as a polymeric material. The nose cone 2100 can include a body portion
2110 and a plurality of flexible prongs 2120 (six 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 hole 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
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onto an endoscope. Additionally, the nethod and conponents can be enpl oyed
tointall an endcap on an endoscope even if no sheath and or track is

enpl oyed. [00145] Referring to Figure 38, an endcap |oading el enent is shown
in the formof a nose cone 2100. The nose cone 2100 can be di sposabl e, and
can be fornmed of a |lightweight material, such as a polyneric material. The
nose cone 2100 can include a body portion 2110 and a plurality of flexible
prongs 2120 (six prongs shown in Figure 38). The distal end 2102 of the
body portion 2 110 can be rounded or tapered. The body portion 2110 can

i nclude a through hole 2112 which extends through the width of body portion
2110 in a direction transverse to the [9ggitudinal axi s of the body portion
2110. The body portion END5119USCI P3 -3/72110 and the prongs 2120 can be

si zed and shaped to pass through the central bore opening 420 of endcap

400. [ 00146]2IFAandtgprenss il Yheambe sized apd shaped faPags th%ﬂthet%‘f‘nWF beEedi al
splines 2114%%thgzgéfgﬁgéfhgp .tthe | ength of body portion 2110. Each
an ed w

spline 2114 e assocl h a rounded or sloped prong shoul der 2118.
Each ron 211 n soci at.ed mn .h e ron 120. Each
T exill ﬁroﬂtfﬁzeoeaﬂ%éﬁqa nﬁv&aﬂat ity qfyr laSPBP"én?a gw@eﬂh&é endgiong to a
proxi n’al Pr GREIRRH of bdy pcﬁﬁ&J‘Zfl@u'Ei@ﬁlsrﬂfn@Q%@@iﬂ%e@%%c?&%ﬁ&vi@l@@rcﬁ%ﬂ&i@' ng

radially outward fromits associated spline 21 on the body portion 2110 to
t he fl exi bl eslopsd orapgzhoddersd b8 E@@cprwgt&houlﬁat2l|d8@wgb%mg¢1@ted withadlesite The

radially out \ggﬁgg?llg.gr andﬁff)ﬁ{)le&)pogigiﬁ:za) 04t x%e]n%g)r&)?ﬁ% (ﬁ;)g%rbﬁll BI[‘Oﬁlg ﬁ(gul(ﬁjérarmt er of

the nose ¢ y out Surfaces prongs 2120
can define aZlﬂ%wmﬁroxﬂnzﬂl‘p&irgrendQlllleEa&bsanﬂedhpnonglblﬁdulddﬁelS&acammitdﬂdmg‘eter

bei ng greater  than the irst dianete Th ally out f each
rounded prorfgd lg‘?abeﬂt&étd gseeﬁms@déﬂaﬁedlf anﬂte aeor“ézn?%@ ¢ fgible

transition fyg glq%] hissRlatddSyitiPthbi froSshRGidat ed prong. Accordingly, the
rounded prong shoul ders 2118, together provi de a snooth radial transition

RN NN I i SRR T N
formed in thahebeg)a@Nthe %dlﬂ%tﬁ@ard@urfaces 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

rounded prong shoulders 2118, together, provide a smooth radial transition from the first

diameter to the second diameter. The radially inward facing surfaces of the flexible

prongs 2120 can be spaced apart (either by being formed in that fashion, or due to an

applied force) to receive the distal end of the endoscope 1000.

[00148] The splines 2114, rounded prong shoulders 2118, and the prongs 2120 can be
circumferentially spaced apart at generally equal angular intervals (e.g. for six splines,
six prong shoulders, and six prongs, each associated spline, prong shoulder, flexible
prong could be spaced at 60 degree intervals about the circumference of the body portion
2110).

[00149] 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 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
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applied force) to receive the distal end of the endoscope 1000. [00148] The
splines 2114, rounded prong shoul ders 2118, and the prongs 2120 can be
circunferentially spaced apart at generally equal angular intervals (e.qg.
for six splines, six prong shoulders, and six prongs, each associ ated
spline, prong shoulder, flexible prong could be spaced at 60 degree
interval s about the circunference of the body portion 2110). [00149] 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 provide a circunferentially interrupted groove in which an expandabl e
ring, such as a silicone O- ring or Teflgn Oring 2160 can be seated. The
radi al thickness 2123 of the prongs 2120 °END5119USCI P3 -38 illustrated in
Fi gure 38A can be sized to take into account various factors, such as the

i nner di anetifystrated imEigarei38A ean be gized tpdakgointor geeousty vaniousifasiers.euclyps thee di st al

end of the GAaRcaRe APriBeh D EnRUIHRL o fL: FEAISORICAAILATTCone 2100,

such that when prongs 2 spose etween the outer surface of the
di stal end ehddsbepec0,smdplee nunzhed of prengsH20 os mpsearmme 310G, kechehaodpn t he

radially inner s ce of t endc i s spaced,. fromth ter surface of
e andoscodeoneen LAt dRpeed Br R Lot TR ah he 3T A gEihe Shasgtines

enpl oyed i S aa®MHétinder OFfack B€ the ch@p@AE rddidI9rinAe? sealeioh thetdR@cdp it kpag@ed2 160 i n
the slots 2124, the distal end of the endoscope 1000 can be inserted

bet ween t he fmﬁh@9um2@.fa0¢hféth®en¢qsgop21é@eéalﬁabﬁ)qwtéwka@s§|1231Wb%$1x PEAMgS 2110 of

nose cone Zéqgoﬁgggﬁg)yg%gslrﬂbgn@o_é%g d prong shoul ders 2118. The O ring can

be stretched over ers and be seated in the slots 2124 in
prongs .2120. The O-ring can therehy provide a radially inward cq essi ve

f or c&00A0k n&rigr @rﬁggtl%fbap-rﬂmwﬁg{l Bﬁépq%lﬂéi th dlsrﬂis%?‘i}h? Oﬁbopg_dgg ces of
the prongs 2320, in@érﬁéd%@ﬁ;@&ﬁ@ﬁé’ﬁmﬂgs’mm.hﬁhe OUWirz2180 thp®en 8L slid\@vefbsdyal end of
t he endoscope 1000. [00151] Wth the nose cone 2100 positioned on the distal

end of the @htbsbmsecared0p hed upavissheopended peonigshpdered ! bht thet reinglsamt h
assembl y ( C%rerg{rétéllle%%vterht e rs"l'%‘orllj(iiéie':f‘s ﬂ‘lq%’ana %ee getaped 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.

[00151] With the nose cone 2100 positioned on the distal end of the endoscope 1000 the
endoscope 1000 is loaded onto the sheath assembly (comprising the handle 100, sheath
200, track 300, and endcap 400). The endoscope is loaded onto the sheath assembly
such that the body portion 2110 of nose cone 2100 extends distally from the endcap 400,
as shown in Figure 39, and such that the proximal face of the endcap 400 abuts against
prong shoulders. The O-ring 2160 and two proximal prong ends 2122 are shown in
phantom in Figure 39, as the O-ring and prong ends would be inside the sheath (but can

be visible when sheath 200 is made of a substantially transparent film material).

[00152] Referring now to Figure 40 and Figure 40A, a handle 2200 is shown with a pair of
outwardling extending arms 2204 extending from a central hub 2208. The hub 2208
includes a grooved through bore 2210. The through 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
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200, track 300, and endcap 400). The endoscope is |oaded onto the sheath
assenbly such that the body portion 21 10 of nose cone 2100 extends
distally fromthe endcap 400, as shown in Figure 39, and such that the
proxi mal face of the endcap 400 abuts against prong shoulders. The Oring
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 made of a substantially transparent film material).

[ 00152] Referring now to Figure 40 and Figure 40A, a handle 2200 is shown
with a pair of outwardling extending arns 2204 extending froma central hub
2208. The hub 2208 includes a grooved thyough bore 2210. The through bore
2210 has grooves sized and shaped to perlmit the handl e 2200 to slide

| ongi tudi nally al ong the splines 2114 of body portion 2110 on_nose cone

2100. The erl§EgiBnireymtsqtationpf the dandiq 2204 with reprechiodhe BesecRrBA B8 P3 - 39
bore 2210 pr, 1 . Y t ose cone
2200 and | SR 400, Ak icfich DERAARE 2 Pick ekt EPBE oo Orh 2R Doct “To
t he nose comeuldbe@ernticted th dnealtprrative ¢ralebdimera thah doasrmoatmpley splirediandnt  t hat
does not enploy splines and rogves, it can be advant ous to prevent
fotation of Erevehdnes s3nnuslo Rt Byetnroioh fin Rl 2RI bipeBp Y
instance, i tnob@yne 20661 F&amighct,dt h@RBe ddiReMEIGAPadHA0 erdidp UD@GHI B4R 300Nt O t he
endoscope in such a way to maintain a _desired o' clock orientation of the

track 300 wWnidthe exdaseqpetinsichatWayds maiipin adleyrd Celogkerientatian ok figdraghannel s
in the dist 63'0?%& Jg%ﬂegthg?eamg?s?ﬁiﬂg?o;ﬁl\@hﬁ[{/@ \%&%tcg%mq e (ﬁégloend of
y p C

rotationall i xe respect to the nose con an ald in avoiding
angul ar m sahé¢ grinepe.oMaint@Ening #ekhaddle 2200 totatimsplbclixddovithespadi ©ithe nesad of t he

endoscope 1000. 01531 .Fi gur,e 40A.illustrates e ngse . cone 2100 extendin
oL e ot 2HR AR aih i REO g hetr mER gL oS KA SU T PR 0 T ot

si de of handii®a123906f heRnddiedped®oone or more surfaces for providing a
pressing force against distal surface 412 of endcap 400. In Figure 40A, the

ne R8P PN B I B B R SRR 27
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
2700 are provided, one for each groove in the through bore 2210. The extensions 2700
can be separated by a distance substantially equal to the width of the grooves in the
through bore 2210. The extensions 2700 each have a proximally facing surface 2710.
Together, the surfaces 2710 can engage the distal surface 412 of endcap 400 as handle
2200 is advanced proximally along nose cone 2100. Providing separate, spaced apart
surfaces 2710 can be beneficial in preventing the material of endcap 400 from being
pinched between the nose cone 2100 and the handle 2200 as the handle 2200 provides a
pushing force against 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 which extends through a pull ring collar 2304 and into
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
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2700 are provided, one for each groove in the through bore 2210. The
extensi ons 2700 can be separated by a distance substantially equal to the
wi dth of the grooves in the through bore 2210. The extensions 2700 each
have a proximally facing surface 2710. Together, the surfaces 2710 can
engage the distal surface 412 of endcap 400 as handle 2200 is advanced
proxi mal Iy al ong nose cone 2100. Providing separate, spaced apart surfaces
2710 can be beneficial in preventing the material of endcap 400 from being
pi nched between the nose cone 2100 and the handl e 2200 as the handl e 2200
provi des a pushing force against endcap 400 and prongs 2120 provide a
pulling force on the distal end of the endoscope. 1001541 Referring to
Figure 41, a pull ring 2300 is shown attgfhed to a distal end of the nose
cone 2100, such as with a pin 2308 which extends through a pull ring collar
2304 and into %ﬂ@ou h bore 2112 in nose cone 2100. The conpi nati.on of the
pull ring 2580 nidiIntdte shlineand BRYF AITangsmeBt PYRES ABYE UBR¥IS #6t5and t he

handl e 2200 pallind3Rh¥iley 1rB06H @ efdostdlR 1006 ehrENRIAL 6P BF0 vid thetRR@ccht00 Vi a

the spline and groove arrangenent permts a user to provide a distal

pul 1'i ng (terdP0.ayhikegt the same fime esdnecdpeximpbpushingdeRyAPEsfEved fafeadn W60 vi a t he
nose cone , i sqpﬁ i It i mal pushi ng
(conpressivé%gﬁé?%gkgﬁeﬁhg&ngpsta e%%?%e%?ﬂpﬁgﬂg% %g%ﬂﬁoo via the surfaces

2710 of handl e 2200._[001551 Referring . to Figure 42, the application of such
f or céW153 i |Refrrripgtaisws e nthe P%hcpgwfb«% sugty fogkRs l%lﬂsﬁr%@%@!ca@xﬁﬁpm ling on

the pull ri ) dhdt di ' [ aTolsycr=t: i g oMY didhid gy Pushi ng
on the handlr}lgm%gggsq %hdtjk?godﬁ@g%l%n r’?nit%ﬁgﬁrﬁgﬁz?ge l%ﬁeomc@gg, M!{tt hgy endcap

400 is pusheeronrt360 whdle gisting orethd haidle P00cn thestirspion DdBatad By ehrews22300g i s
forced off the prongs .2120, such, that. the_.prongs 212 an di sengage fromthe
i stal ond ek S pied e 4% S5 M B RPS T R BSIRRE vore 420
of the endcaprcddOff tid-prohddg2 RD6Sich Akt ERIPRonys ROS0 tdnadigfgadecfedm tHealigaidag cope
proxi mal of the endcap 400. [001561 In the installation enbodi nent shown in

Fi gures 38- 43 theendpsoprg 1901and g prirdctarough thssimougn bese 42hel Baeadar 48U Pace of
the endoscopg 5086 M febhalnl fo81th& HoRN@E eRdRLoRDrékiMaLf tHBEndcap 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.
Figures 43-47 illustrate an alternative apparatus and method for use in positioning an
endcap on an endoscope, which can be employed to provide a pulling force at an internal
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 omitted
from the Figures for clarity, with it being understood that the apparatus and method
illustrated in Figures 43-47 can be used to position an endcap on the distal end of an

endoscope, including in applications where a sheath and/or track is not employed.

[00157] Figure 43 is a schematic isometric view of the loading 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, with it being understood that the endcap
400 is not part of the apparatus 3000. Figures 45, 46, and 47 illustrate steps in
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
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pushing force is provided by handl e 2200 agai nst the distal face of the
endcap 400. Figures 43-47 illustrate an alternative apparatus and net hod
for use in positioning an endcap on an endoscope, which can be enployed to
provide a pulling force at an internal 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 net hod
illustrated in Figures 43-47 can be used to position 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 gchematic isonetric view of the

| oadi ng apparatus 3000, and Figure 44 is a partial cross-sectional

illustration of the arat ures 43 a end p 400 is
shown for i |"|1‘£f'§f‘?%{‘t? 95%‘@3 aﬁpﬁ‘% 8‘? geWwh GeY gtbeSL%F“IeHé’tf g?‘??éa ndcap
400 i s not mgﬁﬁmgkthaﬁngggp&ﬁﬁaﬁ 3000. Figures 45, 46, and 47 illustrate
steps in enploying the apparatus 3000 to | oad an endcap 400 on and

Cr andiR8h: Arsiabisr oof BERGE EReBiretaciB < it perRaefb ahakidiial Ty

(t hough endgagiotG80@ndd amﬁgsaoweAgmﬂ“dl ibFiduadsBthn@ 46 omB apprdtiis 300088 par ent
materials if de5|red) [ 00158] Apparatus 3000 includes a body section 3100,

a rotation dechidesnegpowre gpan alblflT§¢fﬁ'?qr$1@u°l‘saéé?ﬁ1]éﬁﬁ‘t sdgers380.aviHehean3400. As
shown in Fi gyres aﬁ@nt@x‘ﬂglhs%ﬁacech @ %ug’rp:goog%@'&)ﬂdg m}{?}l withih £0F nore
|ent ' nder

expandabl e nenvers, such as resi can engage an
i nt ernal sunfakieg ohammhleofencaslospes. @yllmdeas%ﬁgcmebm@npcxtoﬁamrsedabmthi n a

Ui table PRI SRR O B S QRGR ety SBicB Sep s Ry A i o

expands radloangbeswaelmam}omﬂﬁﬁeay ,Dieakyps oPdxpaiidaBlel M@hbers €duidbe t ypes of
expandabl e menbers coul d be enployed, such as nenbers which expand by

inflation. FOoWwioysd. srel aymember whmh@ap@dm inflgtioncy| i nders 3500 can be
expanded to engage the inside surface of the working channel. Expansion of
t he 00188 ®dferringtosFigae 4bethpelitiddsdS00 tarplser dxpanded 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.

[00160] Referring to Figure 47, with the cylinders 3500 expanded within the working channel of
the endoscope to compressively engage the radially inner surface of the working channel,
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 translating section 3300 is drawn distally relative to body
section 3100, the cylinders 3500 can be retracted distally relative to body section 3100.
Accordingly, the combination 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 complementary reactive pushing force exerted on the distal surface 412
of endcap 400 by surface 3122, serves to press the endcap 400 onto the distal end of the
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).
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connection with the rotation of rotation section 3200, as described nore
fully below. [001601 Referring to Figure 47, with the cylinders 3500
expanded within the working channel of the endoscope to conpressively
engage the radially inner surface of the working channel, the translating
section 3300 can be drawn distally relative to body section 3100 (as

i ndicated 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 translating
section 3300 is drawn distally relative to body section 3100, the cylinders
3500 can be retracted distally relative %? body section 3100. Accordingly,
t he conbination of the pulling force provided on the endoscope by the
cylinders 3500 being pulled distally while engaging the inside surface of

t he UBHGLhg Thercampanentssang omhetle@ﬁ%qhemaar@%gmthnoe hedsparivgd frome exert ed

on the dist %gﬂ%&fgﬁﬁé&g 1o P%rneegqg A8 4 Qﬁelpéé C Efséﬁﬁm%]lﬂgstraﬁgﬁ anldoé%éjr ess

t he endcap end of oscope ccor he
appar at us 3Edygartidne3 108 esh tnolude st ater smk'feceeprdmdpd uﬁﬁncobndyhralvesiisk(téedndend of

t he endoscop hol di or otherw,se co ctrn t he exte i or surface
of the. endooigleBaR bt B irttsdoa ittty R peffisicn B 196R P - 42
[00161] The GpmaaeRs, siveROwiP 8dirbivein@khd Q. apparat us 3000 wi Il now be
described in nDre det ai | mnth reference to Figures 43-47, as well as

CT 05055} | OB bR SRl P IO 0 Ret ERLPBRATY S R el 0 2

j oi ned t oget3190, and carmmcﬁldbtadhbb63Ifﬁﬁfdej’utwﬁdkyfbx&$ldwgtrhg%€ﬂp§%18t.YIDﬁrfngSt eners,
rivets, with adhesrve and the |iKke. [00162hg translatrng secL n 3300
can be di spo¥iPd élSra@ﬁfensgrtwaarlrirowlr%ﬁ%lé ts Bravidsd beaves PoShd can

i nclude a hyp dldeRRsvOU MBLal ¥ 1@xtending ring grips 3318. The ring grips
3318 can exﬁghd oufmaré fr§n1%d§K3316 through slots provi ded between body

S IR TR TN ER RO R
3100 such t hady pekidhi3Ngo SREhaA ?ot@t?r%ebt%nrﬁbﬁﬁ%iﬁabl‘é Whh FQp82EI bddy 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

recess 3105 provided by body halves 3106 and 3108. End 3202 can include a ring 3204

formed on an outer surface of end 3202. The ring 3204 is received in a groove 3107,

which can be formed on an inside surfaces of body halves 3106 and 3108. The mating of

ring 3204 in groove 3107 permits section 3200 to rotate with respect to body section

3100, while preventing translation of section 3200 with 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
Ring 3400 can rotate freely about the longitudinal axis of the rotating section 3200
independently of the position of rotating section 3200. Accordingly, the ring 3400 can be
aligned to have the same planar orientation as that of ring grips 3318 on translating

section 3300, regardless of how rotating section 3200 is rotated.

[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
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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 recess 3105 provided by body hal ves 3106
and 3108. End 3202 can include a ring 3204 forned 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 pernmits section 3200 to rotate with respect to body section
3100, while preventing translation of section 3200 with respect to body
section 3100. [00164] Rotating section 3200 can include a collar 3208 which
can be gripped by fingers to rotate sec}jon 3200. R ng 3400 can be
supported at an end of rotating section 3200 such that Ring 3400 can rotate
freely about the |ongitudinal axis of the rotating sectjon 3200

i ndependent |ejnpigyed frengage thegndasp of erdeseang. Jbe transiativgoertiondéll eandighvga t he

ring 3400 Cg:glitgaq bofdl 3399¢ eh&{ngﬂ]‘é%é ﬁgg%rgha@l?ggec% he@hé‘&lfn%l Bote 895 Of

ring grips on translatin gar ess how rotating
secti on 320Ghown inetuaingchn e[nmgcﬂﬂjord?segu«ne33418 epteodingd @ngtheclahgth g€ dius 8himat i ¢

cross-sectio stra n of r t he ransl ati 4290 3300
and the rot %W&géégtei‘t(% hé%@" H’ c&laﬂt\aﬁgre&ﬂect% g% ¢ W¢hemati ¢
cross-sect i Qigporiet |11U§6r6 38401 r@iatdqeéeuy Qnﬁm%retnaz ATRAERHAUS S0k ExtéddEfrom
END5119USCI P3_ - 43 engéo yed to en a e the endcag$or endoscope. The

transl at i ng afiretand 3333002 seandi 4. Seeandgnd Boecapdye an erlprgeddiamgier | engt h
f the t '
enl ar ged E‘Sﬁéﬁé@?ﬁ@%ﬁ&%ﬁng&?@aéfﬂﬁrsﬁ%fa%%'%e#fﬁ?%ag?ﬁsoﬁé“9%*’3%%3%%%9& "A Shaf

3350 ext endentphoyed ghcaepressahe tydinder333%). and sized with respect to bore 3342
and supported in bore 3342 to rotate freely within bore 3342. The shaft

3350 [@(ﬂ'“ﬁx &by mlgﬁrefZﬂSr af 1n?e?1gall§3ﬁ%adeh(?né?nb°e? @%Iﬂls andostdattan §f%10& gk end

can have an enlarged diameter’ relative to the remaining [ength of the
S haf t 3350, hsib 3Bhat Thehigtesradly threaded n3:pswr &%ﬁﬁ) daa be m@bd«)tmdofia)nt&(hﬂpnesls t he
cylinders 335 efenr to_Fi 48,. an_int | | hrea
merber 3360 el L ek IO G Hahtng s arBHI coByafian ke MR rabelilt SAURF caded
menber 3360 a3 ahd ehlagell borAsedtion 3344, Tievintegnally threaded member 3360 i 1s fixed

with respect to translating section 3300.

[00167] Rotating section 3200 can include a longitudinally extending internal channel 3242 which
is generally coaxially aligned with respect to bore 3342. An externally threaded member
3260 is disposed to slide in bore 3242. The member 3260 can be in the form of a screw
having a non-circular head 3262, a longitudinally extended external threaded portion
3264, and a longidtudinally extending through bore 3266. Through bore 3266 extends
the length 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.

[00168] The head 3262 of screw 3260 can have the shape of a regular polygon. Bore 3242 in
rotating section 3200 can have a non-circular cross-sectional shape similar to that of the
head 3262 (e.g. hexagonal cross-section if head 3262 is hexagonal), so that screw 3260
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
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internally threaded through hole that is generally coaxially aligned with
respect to central bore 3342 and enl arged bore section 3344. The internally
t hreaded nmenber 3360 is fixed wth respect to translating section 3300.
[00167] 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 nenber 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 Iy extendi ng through bore 3266. Through bore 3266 extends the
| ength of the screw 3260, and can have ap, i nternal dianeter sized to receive
shaft 3350 therethrough. Through bore 3266 can be sized such that shaft
3350 may rotate _freely with respect to screw 3260. [00168] The head 3262 of
screw 3260 CSEVRROR “thhw thp hpwe 33t 2.vhilegasuing shat gee 1. rowtss avithoratating sectign at i ng
section 320% @n have a non-circul ar cross-sectional shape simlar to that
of the head 3262 (e.g. hexagonal cross-section if head 3262 is hexagonal),

3200 IR < b rafiralincibls doed & or Do ShRLFHLRSes! RS OWSEA FolBgig

section 320Qan bt FiREdBish¥BB Y50, Hh@WwIREQeCRv phﬁ‘é%e@we*’kﬁa&@l a2 swabeh
i ncludes a key or other feature forffernlttlng slidin translatlon of

END5119USCI Hastenang ryeans ipr3ang eallah33p hpi B85@ gllar B4 eandgslisposed inhat screw

rotates wt i,.54di sposed
at or near efoi h?gﬁé'%ggﬁ b@ ?ﬁrﬁ?tg%%éeg%gﬁh fb(ﬁlq f’§5r6ct§§'{fgfy t%giggtﬁgﬁ?i xed to
shaft 3350, rsuatehwelSrevpet:htoaotaehg saefcnemqum A\ suafhbe3358a0f collarsd3¥6 oarhaut sui t abl e
fast eni ng neqﬁ for fixin 356 on agéit 3350. | I ar 3356 can be

di sposed i n OUEEVIEC SBEAEC Ay Wé C%l Bifehead @ shagynyin Figyse B8rmit collar
3356 to freely translate and rotate with respect to rotating section 3200.
A suf0@e] 33eBerong tolfigane 433&inders 3 5tande supported wi 8 podivgad ¢heshafe 335G ur f ace
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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
cylinders 3500, and spacer 3352 can be in the form of a metallic washer. The second
cylinder 3500 can be disposed on shaft 3350 between spacer 3352 and a pair of spacers
3354. Spacers 3354 can be disposed on shaft 3350 between the second cylinder 3500 and
end face 3302, as shown in Figure 49.

[00171] To employ the apparatus 3000 to load an endcap onto an endoscope, the apparatus 3000
is positioned with 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;
with the endface 3302 of translating section 3300 against the distal end face of the
endoscope, and with surface 3122 of body section 3100 against the distal face of the
endcap. Rotating section 3200 is then rotated (such as via collar 3208), which rotation
causes screw 3260 to rotate within nut 3360. 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,
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whi ch extends from bore 3342. Cylinders 3500 can be supported on a portion
of the shaft 3350 which extends outwardly froman end face 3302 of
transl ati ng section 3300. One cylinder 3500 can be di sposed on shaft 3350
bet ween shaft end 3354 and a spacer 3352. Spacer 3352 is forned of a
material which is relatively harder and less resilient than 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 between the
second cylinder 3500 and end face 3302, as shown in Figure 49. [001711 To
enpl oy the apparatus 3000 to | oad an endcap onto an endoscope, the apparatus
3000 is positioned with respect to the.gndcap and endoscope as shown in
Figure 45, with the translating section 3300 in a forward position with

respect to R{lﬁchblgqyrig%g&steé ﬁ'n@ sﬁge‘l? 9 % sfo"l{nh ghaeif] %gdf 1359 chm%gmé ?eﬁlﬂl?eﬂ% ?%Jrl]th@qg b 3200

di sposed in e worKing chann scope; ace 3302 of
transl at i ng taedationrse@3MHB 180ahersby tdneprelisiigahe enindéra600ind daesingthdoscope, and

with surface 3122 of body section 3100 agai nst the distal fagce of the
endcap. Rot &Wfﬁéfssteefmﬂ radelly and comBRESTY aﬁ@@geéltfclﬂﬂagwlfaae eﬁﬁ?lﬁéwr@%az),
whi ch rot at icRihneFGURESHRSERYW 3260 to rotate within nut 3360. As screw 3260
rotates, screw 3260 transfates in a rearward direction in bore 3242, in

i th t. i tch of t hr.ead 3260, R d t
of - SHBIAS iR e iR asbP gt SR oe Pt FeE Shoe i fb e i ch i n
turn causes thilib eddetins2ded intrivh $408fahd 60 fid@pdcandeliBéaed Baringdrips3si@it i ve to

the translation section 3100, thereby conpressing the cylinders 3500 and
causi ng t he Theyngeraén dng gris,33a A qan exsrta regrvariforss Ah teanslatiag SectomP0 suefe

i nsi de surf : K [ . hen, wth
t he cyIinde?@ﬁgg%ehgg%%ﬁé%%ﬂ?ﬁafﬂ@@&gbﬁ%ha&c %ﬁﬁgﬁagﬁgﬁﬁg'gﬁﬁégégﬁé, t he
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respect to 398y asEsllindéts 3361moty RYdwagd {o€her 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

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.

[00173] While the present invention has been illustrated by description of several embodiments, it
is not the intention of the applicant to restrict or limit the spirit and scope of the appended
claims to such detail. Numerous other variations, changes, and substitutions will occur
to those skilled in the art without departing from the scope of the invention. For instance,
the device and method of the present invention has been illustrated in relation to
deployment of a feeding tube through the mouth 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 medical accessories into the body through other openings,
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transl ating section 3300 rearward as shown in Figure 47 (in the direction of
arrows 3302) also results in the shaft 3350 and cylinders 3500 novi ng
rearward. Because the shaft 3350 and cylinders 3500 nove 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 3122 on
body section 3 100 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 fage of the endcap, thereby urging the
encap onto the distal end of the endoscope. [00173] Wile the present

i nvention has bgen jllustrated by descripti,o f veral enbodinents, it is
not the i nt SETE espertird i ieudthe CpEhash o, Nopfer RESERE P and scope
of the apperg@tlersdndai¥beibed SHthélleddint invBhiivarcan e altdindtivéBr desdrite@as a changes,
and substitutions will occur, to those skilled in the art w thout departing
from t he scajsanyior preidingtapfunston prsformgd by eelemanglt guil) be andgsgfoersthaidhe of t he
present inv I : | i | a

Feedi ng t U PR e SASTRESls BTN o Bl ie s hal BBFRb BT Mey S the
present i nvenduronthlosesskajrdlin theeknrt without depattingrfrqmothieisoos anfl spinie obthely, and f or

i nst ance, coulg used to direct nedical accessories into the body through
ot her openi A" %ﬁé@fT@USCIP3 -46 including other naturally occurring
openings in the body. Mdreover, the structure of each el enent associ ated
with the present invention can be alternatively described as a neans for
providing the function perforned by the elenent. It will be understood that
the foregoing description is provided by way of exanple, and that other

nodi fications may occur to those skilled in the art wi thout departing from
the scope and spirit of the appended C ains. END5119USCI P3 -47
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What is Cainmed: 1. A nedical apparatus for use in feeding a patient, the
apparatus conprising: a track adapted to extend along the outside of an
endoscope; and a feeding tube adapted to be advanced along the track froma
point outside the patient to a point inside the patient. 2. The apparatus
of Caiml wherein the feeding tube is adapted to slide relative to the
track. 3. The apparatus of Caiml further conprising a carrier, wherein the
feeding tube is slidably disposed on the carrier, and wherein the carrier
is slidably disposed on the track. 4. The nedi cal apparatus of Claim1l
wherein the feeding tube has a length less than that of the track. 5. The
nmedi cal apparatus of Claim 1l wherein thefeeding tube has a | ength | onger
than that of the track. 6. The nedical apparatus of Claim1 wherein the
feeding tube has a length sufficient to reach froma point outside a
patient to a point within the stomach. 7. The nedical apparatus of Claim1l
wherein the feeding tube has a length sufficient to reach froma point
out si de t he WdtiieGlailneda point within the small intestine. 8 The nedica
apparatus of Claim1l wherein the track is disposed on a sheath, and wherein
the sheath is sized to receive an endoscope. END5119USCI P3 -48 9. The

nmedi cal apparatus of Claim1l wherein the track is disposed on a sheath, and

wherein the s e IS associLated. wt adapted to.rel easably engage
the al ctal s 1ombdical o BRaS b ntbeding RO R AR SamBitie oy ot oo

track; a carrier adapated to be advanced al ong the track; and a feeding tube
separ abl e f adrack hdaptedito extend alheg the edisidg of aendadegpecandt o engage the carrier

a feeding tube adapted to be advanced along the track from a point outside the patient to a

point inside the patient.

2. The apparatus of Claim 1 wherein the feeding tube is adapted to slide relative to the

track.

3. The apparatus of Claim 1 further comprising a carrier, wherein the feeding tube is

slidably disposed on the carrier, and wherein the carrier is slidably disposed on the track.

4. The medical apparatus of Claim 1 wherein the feeding tube has a length less than that
of the track.

5. The medical apparatus of Claim 1 wherein the feeding tube has a length longer than
that of the track.

6. The medical apparatus of Claim 1 wherein the feeding tube has a length sufficient to

reach from a point outside a patient to a point within the stomach.

7. The medical apparatus of Claim 1 wherein the feeding tube has a length sufficient to

reach from a point outside the patient to a point within the small intestine.

8. The medical apparatus of Claim 1 wherein the track is disposed on a sheath, and

wherein the sheath is sized to receive an endoscope.
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11. The apparatus of C aim 10 wherein the track is disposed on a flexible
sheath, and wherein the sheath is sized to receive an endoscope. 12. The
apparatus of Claim 10 wherein the track conprises a |ongitudinally extending
slot, and wherein the carrier conprises a feature for slidably engaging the
slot of the track. 13. The apparatus of Caim 10 wherein the carrier
conprises a longitudinally extending slot, and wherein the feeding tube
conprises a feature for slidably engaging the slot of the carrier. 14. The
apparatus of Claim 10 wherein one portion of the carrier is relatively nore
fl exi bl e than another portion of the carrier. 15. The apparatus of C aim 10
wherein one portion of the track is relatjvely nore flexible than another
portion of the track. 16. The apparatus of C aim 10 wherein a distal portion
of the carrier is relatively nore flexible than a proximl portion of the

carrier. ENSsThomsdicpinpparatuspf Claim lawhesein thedtrask igispased on aplsatls, andat | east a
i’ f O SSSIPIERRY . .
portion o Wh%ﬁ‘r‘rﬁ{hé Sfdatd 3 aﬁéggﬁ%ﬁ%ﬂ{hﬁﬁ dabicap! a@ﬁﬁé%ﬁal?ﬁ]ﬁ%gfﬁﬂlgggﬁ ekt

stiffness of the carrier. e apparatus o n at |east a
portion of whdolarandescoponprises a plurality of slits, 19. The apparatus of
Claim 10 wherein the carrier conprises a visual indicator for permtting a

user to det qymManReditg Appdrfud &Rslirithgt ube is in a desired position. 20. The
apparatus of Claim 19 wherein the visual indicator conprises a tab

associ at ed Q@&fla distal end of the carrier. END5119USCI P3
a carrier adapated to be advanced along the track; and

a feeding tube separable from the carrier, the feeding tube adapted to engage the carrier.

11. The apparatus of Claim 10 wherein the track is disposed on a flexible sheath, and

wherein the sheath is sized to receive an endoscope.

12. The apparatus of Claim 10 wherein the track comprises a longitudinally extending
slot, and wherein the carrier comprises a feature for slidably engaging the slot of the

track.

13. The apparatus of Claim 10 wherein the carrier comprises a longitudinally extending
slot, and wherein the feeding tube comprises a feature for slidably engaging the slot of

the carrier.

14. The apparatus of Claim 10 wherein one portion of the carrier is relatively more

flexible than another portion of the carrier.

15. The apparatus of Claim 10 wherein one portion of the track is relatively more

flexible than another portion of the track.

16. The apparatus of Claim 10 wherein a distal portion of the carrier is relatively more

flexible than a proximal portion of the carrier.
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17. The apparatus of Claim 10 wherein at least a portion of the carrier is interrupted at

intervals to reduce bending stiffness of the carrier.

18. The apparatus of Claim 10 wherein at least a portion of the carrier comprises a

plurality of slits.

19. The apparatus of Claim 10 wherein the carrier comprises a visual indicator for

permitting a user to determine when the feeding tube is in a desired position.

20. The apparatus of Claim 19 wherein the visual indicator comprises a tab associated

with a distal end of the carrier.
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