-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 1p-nedi cal 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 bﬂéﬁCOVer, j eSS as,,corpa ed Mﬁ}h conventi onal open nedical procedures.
Nhn& i me AR AT Fe L SCERARPIEUNS perforned with an endoscope
(including wthout [imtation | aparoscopes). Such procedures permt a

phy P82t Bhis pepdicefiennclaimsmirigtityatodhe fpHewingaatentenptisatianssvhigharsthsrelhid
accessori es; [.0s] t L.en QU ﬁw@ i in the
patient's bg&@?b%&ﬁé&%g%%%&Qigsg&?érn‘ué@%ﬁﬂ%hi9es E@%@agﬁgﬂggn

"endosur gi cz2104/RPN0BacH)/ 4K 668 (publishatiosd H2004dT236006 anddisl10/4¢@9Hscope). I n

this type o I OC r ry devices gr ften inserted into a patient
t hr ough tr@&@%ﬁi@%@ﬁ?@éﬁ %ﬂbﬁlﬁgﬁ@yv&’ ‘I?O *0008] Still less invasive
treatnents include those that are perfornmed through insertion of an
endd9e@3e t hris apicatioraeleimaslpriovitiyto@nd iricorpotatesebytreeaanse biS Ratens Apphieatiphes of

hi YPT -2 | , i |
hyst er oocooy e BRRTREAEENTifnéa CRICHAR ol RS, BRlhclk THARGmE PRoBP! P 00RY

y Of these
procedur es ENDHBBSURBBIPGsRlcdMay 1, 280Dinehemmasefdamg 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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during the procedure. Flexible endoscopes often have a flexible, steerable
articulating section near the distal end that can be controlled by the user
by utilizing controls at the proximal end. [0009] Sone flexible endoscopes
are relatively small (1lmmto 3mmin dianeter), and may have no integra
accessory channel (also called biopsy channels or working channels). O her
fl exi bl e endoscopes, including gastroscopes and col onoscopes, have integral
wor ki ng channel s having a dianeter of about 2.0 to 3.5mm for the purpose of
i ntroducing and renoving nmedi cal devices and other accessory devices to
perform di agnosis or therapy wthin the patient. As a result, the accessory
devi ces used by a physician can be limizd in size by the dianeter of the
accessory channel of the scope used. Additionally, the physician may be

limited to ﬁncﬁlhaq;luea@%ﬁmﬁéd/tod@é}&eoﬁwﬁyrgtéaégcepy,@E@phﬁ%@ga%&oemeaﬁ@pe

havi ng one wor ki ng channel . kOOlO Cerfaln speci'alized endoscopes are
avai | abl e, andcielanesdoay gMang ok these preadness eomtiydbo pessof alflexibigerslopgopki ng

channel of Snm in di aneter i ch.can he.used t S lativ | ar ge
cccossor  est e e PPl G el f R b BT e AEE SRl b e
speci al i zedsecBMNSE therlistalread tehe cantes@ntiaNddrty thyvhsenby kitiliging bévtrugd & theOne

di sadvant age of such large dianmeter/multiple working channel endoscopes can
be that sucPOYeRAERE can be relatively expensive. Further, such |arge

di aneter/mul ti pl e worki ng channel endoscopes can have an outer dianeter

t hat[008es $démee Berdbls cogascomss atd relatiyely sinafl (1nom to 8 mer ivi Saneier)f andwhay Hage

i ntubate. [001 ari ous references cribe nethods qr. syste related to
an endoscopl IMegE Seas Sy CAnRE ARG 2o Gl B fhanaeln 96 wofkind GRS R, s
patent 4, 94fe:x881¢€ endddtdpes, Hrcldig £dstro5ctes dHAol 8D péy) gbvid inferal GRZing t he nane

of Sauer; US patent 6,352,503, Matsui. One disadvantage of known systens is
t he pot ent i ganpedy having adigmgler afapoyt 2.6 tejd vmarfoy thepurose 8F indiodycipg andn
endoscope t Y oY Ak REEELHSH r
END51190, ST H mtRE fof TR oG AL BETRTRET N efloh A SIgRES AT ARG o1
vi ew of t hewithingheygptientpaks 4 rebylt, dlfie dchessorgnldvisesaped 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 Smm 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 disadvantage 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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[0012] WO 00/ 48506 published August 24, 2000 in the nanme of Herrnmann

di scl oses a deformabl e endoscope with at | east one suppl enentary device.
The unit conprising the endoscope and the supplenmentary device is said to
have a non-round cross-section. Such a non-circular endoscope may 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
cl ean. [0013] WD 00/ 48506 published August 24, 2000 in the name of

Kort enbach, discloses nmethods and devices for delivering a nedical

i nstrunment over the exterior of an endosgope to allow the use of
instrunments too large to fit through the |lunena of the endoscope.

Kort enbach gl : - - WA : Whd: git raps, a
fPexi bl o oniieREBRE e fitldl Wiy #9514 EAABR BOLARO R apati R o B 202

a floppy taeglestpal sheath defining a |unen having an irregul ar
(col |l apsi ble) cross section. Kortenbach also discloses a track with an

i ”Ve['i)b% T Qanbo/a850% JuBlishel Qe JBNSTRGH BRSaMRY fM PR digRFedd th feeding
tubes. For instance, it is known to advance a feeding tube through an

i nternal chdgfpranabsf endpscepelpith @pleastione pupplimentagndeyice: ol hedwmiirempesing gedi ng
tube togeth i S ) i t i t he
Foedi ng "t uBsolcR a8 BERERG AR Yo E R B8P R L or B LA esBE Rlep
endoscope, anch-titkudayrgndgscopd ey bedididvanthgdoas fbmrthe pbiat aftion décwt, t he
endoscope whil e advanci ng the, endoscope to a desired |ocation. [0015]
SCiIT, Sci ofTRIPADARERASH ) e Ll Atene Ho5 MSUBRs. i g an e P b A g

met hods f or shéih, subdtaUGIcRouIFRGb&AbtIR\Caf BS rdldiivelyi dASy @ARh#iQe hif @8dnl nal
tract, including inproved devices and nethods for placing feeding tubes in

o eI, oy S PRy bl Ao 2 2 hsmble ST e S U8 60 SHE i ca
procedur es, andWavieds fg dulivdidgta rhddidal Ristr@heniRVHQHS eaBtorttEeh @fdosbgftl Wi t h

endoscopes, nethods and devi ces enplqyed throu?h natural ly occurring body
orifices, apipwibensiel insranenistoe dasgs to) T trguehothp lupeed thegmdescept-ng t ubes.

For instancgqnidbaO&isQ8RdicBRM  for dRith 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] Still, scientists and engineers continue to seek improved devices and methods for the
introducing medical devices into the gastro-intestinal tract, including improved devices

and methods for placing feeding tubes in patients.

[0016] Summary of the Invention
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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 jejunum and such that the device stays in the desired
position during renoval of the endoscope. In certain enbodinents, the
present invention can be enployed to reduce the nunber of intubations

needed for certain procedures, such as the nunber of intubations needed to
place a feeding tube. In certain enbodi nents, the the present invention can
al so be enpl oyed to reduce the nunber of steps required in certain nedica
procedures, such as by reducing the oral to nasal transfer steps in feeding
tube installation, reducing the nunber of-tines tools or devices are

swi tched or deployed in the body, reduci ng the nunber of hands required to

Per f @hin2 pmﬁﬁséwn? e e %étﬂ&dsta'ﬁg dBUERE s R wﬁth”ﬁﬁoﬁshﬁe%ﬁ“ cal

pr of essi‘onal p05|t|on uring a procedure. In one
enbodi nent , pltohedupersemhldmgrm&wt bmitaticovietbedssand dpyiegsatsafiil fvath epdmspope@,nl ng a

devi ce, such.as an, endca sC s can

"ol ude o Meupds 20 ERHERPrpBreERpTRN aglustp sERURFE SPRoliG A MR Cocond
conponent ORI @vicéstdlated®S0adeticfCoMbdding tBest lnostns@ﬁémmmﬁemlmabée with
respect to the first conponent. The second conPonent can apply a force to

the endoscopEsthiaaienndsantdig quiskbrand caasistensly nlfwe@ﬁ@cwm sHehes a t he
first conpo ;@9%&3&' rﬁfdélrw&%f& LRRGE e aoﬂfaéﬁ & tht ﬁﬁ & hecemdeap,

si mul t aneou e second conponent applying a p orce to the
endoscope. ﬂncbnbeanbndnmnmmuainsnamphwmgusnmmtbﬂMesmtmquwpémenmnthat can be

sel ectively e within a workin nn of, t end ScQ rovi de
2 pul i ng.  PEPRRREHS: fe Pleiels BBl ooh B sEPRERS bn St SR ER O iaRal
i ncludes a h@aed&gce@élﬁzmbdl(rw»s@dh a5 e entdt sP@adEIensarRedddas pRde 8f a
| i ght wei ght pol ynmeric material) which has a first end sized to pass through

the endcap, fesdiggsubsedy ﬁ%ﬁaéhﬁnwa@@@a thothe preseriamyeptienesmalspsanproved tengage
the distal qc@%?hbﬁb@m ggfbﬁulr@ﬁ deRad! cﬁl Q%@%Hur&a%cn%@y ?edH&Hgal ity of
e dista

resilient prongs tor releas engagi ng t end of the endoScope.
[0018] | n céretoadlto sassbiginyéens®ps inffeeding/ght installatiom, rdueinp tiwymihbar oftimesspect t o

procedures. gl RELSHERTS S %R HRRGy RIS Mimb B Phafatoes and/ or
required to perform a procedure, and/or reducing the number of times the medical

professional must change hand position during a procedure.

In one embodiment, the present invention provides an apparatus for positioning a device,
such as an endcap, on an end of an endoscope. The apparatus can include a first
component for applying a force to the endcap; and a second component operatively
associated with the first component and movable with respect to the first component.
The second component can apply a force to the endoscope through an opening in the
device. In one embodiment, the first component applies a pushing force on a distal face
of the endcap, simultaneously with the second component applying a pulling force to the
endoscope. In one embodiment, the apparatus includes a component that can be
selectively expandable within a working channel of the endoscope to provide a pulling
force on the endoscope. In another embodiment, the apparatus includes a loading
element (which can be disposable and formed of a lightweight polymeric material) which

has a first end sized to pass through the endcap, and a second end adapted to releasably
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Tube through a Percutaneous Endoscopic Gastrostony (JET PEG procedures.
[0019] Brief Description of the Figures [0020] FIGURE 1 is a schematic
illustration of an endoscopic sheath and track. [0021] FIGURE | Ais a
schematic illustration of an endoscope inserted into a handl e having a

hi nged | atch in an open configuration. [0022] FIGURE 1 B is a schematic
illustration simlar to that of Figure | A showing the hinged latch in a

cl osed position and feeding tube and carrier being advanced on a track.
[0023] FIGURE 2 is a schematic illustration of the distal end of the sheath
of Figure 1 showing a carrier being advanced on the track. [0024] FI GURE 2A
is a schematic isonetric illustration showi ng the proximal end of the
endcap. [0025] FIGURE 3 illustrates different sections of a track disposed
on a sheath : [ P Tyl il ' f kon of a
rack. [ 002 ey EEist TG the R edgaD T Effe AP Ll €1 o b
support ed oresiiesthpeartgs f¢i relebsbhgengagide thetdistal ehdhaf thekedshagat h may be fornmed of
athin filmthat would not naintain the circular configuration shown in

Fi gup@18) abreRkaidRnitdlRERN, HEERRG on SHOR MpISRAGFIEOREect BGirGdtesposed
within the sheath). [0028] FIGURE 6 is a schematic illustration of a feeding
t ube carri einvplyingdisotutrmaews KrdobcopiveGaserationy tBIRG) wbes and/qydejwealtEntasalent i on.
END5119USCI - Fl GQURE 7 S a sch | C o ion of a distal
portion of EJI%eﬁgg)tLJgQg%%mP lrag?: “SsEﬁS\?ﬁCHg’ c?as{ggs?élb}gmglalt%yc%é&t%greg' di st al
position on_the track, and with an indicator tab extending through a sl ot

i n dfOEHdcaBriebDescriptiopebthe Figures endoscope. [0030] FIGURE 8 is a schematic
illustration showing the distal end of an endoscope being advanced through
a sheex(], WIGURR¢ isheshietati¢ 1lustatioarnd ag andosarpicsihesvh ahd tracloss- secti on. [ 0031]
FIGURE 9 is a schematic illustration of a distal portion of a sheath, track,

i st P51 FICRTE A SO Rl i pad b o R R RN T2, 0

of a feedi ngingeddetchavamgpea coefigurationt or pr ovi di ng

[0022] 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.

[0023] FIGURE 2 is a schematic illustration of the distal end of the sheath of Figure 1 showing a

carrier being advanced on the track.

[0024] FIGURE 2A is a schematic isometric illustration showing the proximal end of the

endcap.
[0025] FIGURE 3 illustrates different sections of a track disposed on a sheath.
[0026] FIGURE 4 is a top view illustration of a portion of a track.

[0027] 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).

[0028]  FIGURE 6 is a schematic illustration of a feeding tube carrier in accordance with one

embodiment of the present invention.
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sliding engagement with a track. [0033] FIGURE Il is a schematic
illustration of the proximal portion of the feature shown in Figure 10.
[0034] FIGURE 12 is a schematic illustration of a port for use in

mai ntaining the feeding tube in a desired position in the gastrointestinal
tract after the feeding tube is positioned and the track has been w t hdrawn
fromthe @ tract. [0035] FIGURE 13 is a schematic side view illustration of
a distal portion of the feeding tube shown in Figure 10, illustrating a

di stal portion of a passageway (in phantom) through which nutrients nmay be
directed, such that the distal portion of the passageway does not have to
bend or curve to conmmunicate with a dist@l feeding port, wth the portion of
the feeding tube extending distally of the distal feeding port being

nel . . ' ¢ : .
wel g e Bt B SRR AR Dt BOfioh 0Py A g KA ARERD . g
t ube. [ 0036¢arfitr@dRinctd td sdiatabpdsitivatanahé trhaksndawitloan oidicatod itabt exkendimgt | on of a

menber which may be .enployed to naintain the feeding tube in a desired

posi tion duﬁhi"‘ﬁ’éxraéf%%fr‘?ﬂ\d%%@ begy ﬁﬁé’i%aliyea"a ORB®carrier fromthe patient's
G tract. ENDS119USCI P7 -7 [0037] FIGURE 15 is a schematic illustration of
the [@0¥al BRIJRE 8tihesamembee illustratiogshewing teerdistalsindwif ag endpseapetbeingr f aces

D oxi mal _ertiafeed R § enedlly 8RS AR ARl P AR S T FBe o 8038 R cURe
16 is a schematic illustration of the distal portion of the nenber of Figure
14 (8631t i oRKIRE Ptis 3 echpmatic tllystrationf e dista pording obp shaath, fragh, apdeartiereash t he
feeding tub i C i i i ation of

adj acent pogl%l th)a(r{:{s?lgg%e ‘%:ahg&) rIg E?%%égglgﬁlrﬂze Jbglg}?‘{ehgo ?gfes%?)ﬁzéswtl(ﬁlv)\bed tlgl?l % e nmenber of
Figure 14. [0040] FIGURE 18 i) lustrates introduci ng an endoscope in a

medi [0%2]ge VKB READ &7 sroematy illugieatiop of ¢ fsding tybsdwvmerdpdie fospieddie endcap,

and track) ;lmq,%]gnléggegengmﬁratﬁgk.a patient, such that the endcap and the
di stal end of thetrack are positioned in the small intestine (such as in

the [’08&&1 r"m}IGURE 11 is a schematic illustration of the proximal portion of the feature shown in
Figure 10.

[0034] FIGURE 12 is a schematic illustration of a port for use in maintaining 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.

[0035] 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.

[0036] 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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[0041] 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 [0042] FIGURE 20 illustrates feeding a menber distally to a

posi tion behind the feeding tube to hold the feeding tube in place in the
G tract while the endoscope and nedi cal device (which nedical device can

i ncl ude a handl e, sheath, endcap, and track) are renoved in a proxinal
direction fromthe patient. [0043] FIGURE 21 illustrates the feeding tube

positioned to extend fromoutside the nouth to the small intestine. [0044]
FIGURE 22 illustrates providing a transfer tube through the nose. [0045]
FIGURE 23 illustrates associating an end of the transfer tube with the

fe . .
S M AR A T A i G T
and the nadalingxentayt usfacds pesitimnedy sizéd and/amhramd fou bt@agfngréloglactesuﬁ’aqes such

t hat the proxjnmal t he feeding t s fromthe patient's nose
(from a nostt Ff““fﬁ%f?ioﬁ Eiké? WES gspqe 5@?65 %ﬁg {¥%ni ng an endoscope
w thin a nedical device (which nmedical device can include a handle, sheath,

endd838] andFIGUEK ) 6 isrit sshematicgilustration oEtlie Histah pertion ef therarmalsr aﬁBIgmeMm st al
end .Of the %Jsg%ﬁe@%ﬁhgés Qc(ﬁcggne qu%@?lrezl%i%%%r}all ?eldﬁp? 8‘1? tlfqueicﬁ?gfe ut a PEG tube

f eedi ng net ing a cannu nee ‘providing a
percutaneous |nC|S|on throu h the abdom nal wall_ can be traps il]um nated

wi t HO839; ghFIGUERR I Eis aasgéwt&t@érow gy dlipstratipngd ediseent poriens othersiEfestyre

i Il ustratesy GEB%HM t&ﬂ%mGQﬁgthB&Qﬂﬁﬁ%ﬁ . ¢annul a and introducing a | ooped
gui dewire t%rough the cannul'a, and illustrating the distal end of the

end e, heath, and.track ,passing t h.th t he | ooped
out daGfe. HoRiE 1ikRde Db Hir s Bt pRe e pel e Brc b HPRefetlbe  havi ng
a length sulsicanhi aclide h@gsdlet slﬂaanh tdh8cdpest thacRf intd@le (G1@K) ofApatiBg, ducRCK,
with the PEG tube disposed on the track such that a first end of the PEG

tube to be thaidhe pnsisariandithe distal ped ofghytrack aseipesitiengd dhthggmetl infestine (such

as in the jejunum).

[0041] 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.

[0042] 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.

[0043) FIGURE 21 illustrates the feeding tube positioned to extend from outside the mouth to

the small intestine.
[0044] FIGURE 22 illustrates providing a transfer tube through the nose.

[0045] FIGURE 23 illustrates associating an end of the transfer tube with the proximal end of

the feeding tube.
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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.
100501 FIGURE 28 illustrates the second end of the PEG tube advanced of f of
the rail and grasping a length of suture extending fromthe second end of
the PEG tube with the |ooped guidew re. 100511 FIGURE 29 illustrates
pulling the suture | oop and the second end of the PEG tube through the

per cut aneous i nci sion and seating a bunper nmenber at the first end of the
PEG t ube against the inside surface of the gastric wall, with the endoscope
positioned to provide view ng of the seating. ENDS119USCI P7 -9 [0052]
FIGURE 30 illustrates the nedical devicegand endoscope renoved fromthe G
tract and the external portion of the PEG tube adapted for introducing

nut NbgaY S { RN &hﬁlsterQ?f%’cshmhamh'oftﬁe(}Qe%%l eSEB&;{ﬁEd%ﬂTgb b HR KB

posi ing an en oscope ( as a gastrosco na nedc
devi ce (whithhnastcayvitly (selias itbalme tlrzmsfeudxbe af Rgnd 23) ssthethatthe prodioag) endiof
track) int ract hat .t he en ap t he. di stal end of the
gastr oscope&eiﬁgmﬁﬁ%bea‘?"g‘?“g %8%‘}‘6 B?t‘eflﬂﬁn gﬁR A95His posed in the stomach,
such as for use in a JET-PEG tube feeding nethod, with Figure 31 also
shoviP8dy1t heFléndis éd phisttatas pesitinning anendeseies withifiarmaedical Heviceaydhigh medicakal | |

such that a I nul d I smal
nci'si on 1 i ERat SRR FEvuSn e SRR B HEURAREREOIRALAR S (SCHI ¢
and i ntr odueidogp @nd thogier! ¢id ccfelm trgcktahey disggRed tnhhe e:tamacﬂ aucmefstfelrusekn gh the
the I ooped Hes dTPEIThRERSS 9 AT RN NSO A
di stal end wrcdtmomklggﬁqme%Mh agd@qﬂamplzahr%@rahmumﬁiatéawmh(asmg]h as past
the Liganent of Treitz) [005 FIGURE 33 illustrates positioning a feeding

t ube (such spyreg aﬁ@@@iﬂﬁ‘gmthﬂﬂ?ée PeRg-a | ength substantially less than the
|l ength of the track) and carrier on the track, and advancing the feeding

t ubqgodacpng FIGRIRE 26 Kludttited rebdovingi thd mdedRTEbnothetcagnie el ingfodudixg 4 Bofaisi ti oned
In the
guidewire through the cannula, and illustrating the distal end of the endoscope, endcap,

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

[0049] 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.

[0050] 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.

[0051] 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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j €junum and can be viewed by the endoscope. [0056] FIGURE 34 illustrates
retracting the nedi cal device and gastroscope proxinally into the stomach,
whi l e hol ding a nmenber positioned proxinally behind the feeding tube to push
the feeding tube off the distal end of the track, and illustrating grasping
a length of suture extending fromthe feeding tube with the | ooped
guidewire. [0057] FIGURE 35 illustrates pulling the suture and an end of the
feeding tube through the incision through the abodimnal wall, and | eaving
a distal end of the feeding tube in the jejunum END5119USCI P7 -10 [0058]
FIGURE 36 illustrates the external portion of the feeding tube adapted for
introducing nutrients through the abodiginal wall, with the distal end of
the feeding tube being positioned in the jejunum [0059] FIGURE 37

ill tes i b DH; ' i,cal
PP Bl i e T A O S R

whi ch can bibe gstehak portion efittic BB Ganba ddapted if@tinrodenugaitregntsshpogle thee. [ 0061]
FI GURE 38A isda.cro%ﬂ-sectional schematic illustration of a flexible prong
of the endc¥89™BUHy el ement. [0062] FIGURE 39 illustrates the endcap

| oadi ng el enent di sposed on the distal end of the endoscope, and the
endd9¢Bbe dFIEBEEE] illustrates pasitipning apiendoscope Guakvdsisl gastposepRp disposetein &ndcap

| oadi ng el e i it e, n i ut ar, rface of
the " endoschpacel d-RE Afe bRl dshge SUERLaFE BRI INAAE Ao e

posi ti oned agathasl tratisuclpthaxtheahdchpabe dibtat el efnlkcggstrosnpe, whd thealiddal hdil

portion of t endcap,l oadi ng, el enent xt endi ng t t he .bqre of the
ndcap, [ooRATe FRUGREIEHSFY LSE PaTes: urdpesse i PR IRbHPRERIPEon. ¢ he
endcap | oadihbfo® vaEREuled 1R$o sB@&intg'tﬁE”@ﬁos"&Fé Batt bel (8d € pdmdlilubrAeae @k t he
endcap. [0064] FIGURE 40A is a schematic illustration show ng the proxinal

face a handibdoming! wabwpurg thain nesle/sgnnibaeiinry usedivemekeadodon apsighronghon a
central bor s‘?nzllﬂn&igi%n tﬁﬁ@ meestomach.

[0054] 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)

[0055] 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.

[0056] 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.

[0057] 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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[0065] FIGURE 41 illustrates a ring which can be attached to a di stal
portion of the endcap |oading elenent. [0066] 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 END5119USCI P7 prongs, such that the end cap and the Oring
slide off of the endcap |oading elenment and onto the distal end of the
endoscope. [0067] FIGURE 43 illustrates a schematic isometric view of an
apparatus that engages an internal surface of an endoscope and can be used
to push an endcap onto an endoscope. [QG68] FIGURE 44 is cross-sectional,
schematic illustration of the apparatus of FIGURE 43. [0069] FIGURE 45 is a

sch C i at t f ope,
tho DRsHlc, PRIGRE R8 ihsktat LS PRI ol e S ol B BIBRE P,
portion of ndtaentapm@rgatthksaﬁmdmmgall\mibm«hdhe dltstal aldvufltlhd fegdiaparadkingf t he
endoscope. LOO?O%?FI RE 46 is a schematic isonmetric illustration show ng

expansi on ofoSY! RID{"Whe apparatus inserted into the working channel
of the endoscope. [0071] FIGURE 47 is a schematic isonmetric illustration

shovi0BP]r eaFIWE/RE Ao ilbistrates Wi feadingobeiiatpdace ofitht the gastosaoat asd mkdicalderEe 43 t o
push the eng%} ento t he endoscope in a first direction while pulling the
endoscope in ) ‘opposite direction. [0072] FIGJRE 48 is a cross-sectional,

schematic illustration of a portion of the apparatus of Figure 43. [0073]
FI cUAfioWg j EIGURE 38 ilusrates ahendcaps lopdinaelement whish ean beowsed o @ gndean anthef t he

appar at us ofj;« FlaWren4nd i led Description of the Invention [0074]
Figures 1 an ag ﬁ{ugtréFgﬁ; nmedi cal apparatus 10 according to one

r.esent |nven I.n,.one enbaqdi rent, appagatus, 10 can
.nc|l§8€ﬁ gﬁ?ﬂﬁ‘gg% s AN @5{%{ Wsigpioard tfﬁgzb@mpre&f aile AflcAP om
handl e 100,k@dmé@%hgh@ track 300 di sposed on the sheath 200, and an endcap
400 di sposed at the distal end of sheath 200. Handl e 100 and flexible

S heallut%ﬁOO fﬂﬂﬂ%’?g& il u%trgtlesz e engcap?oa%ﬁnvgeeleangen? 91%8(?5%8 R& tltlehc?lstalt erﬁrdo"flgnh
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.

[0063] FIGURE 40 illustrates a handle sliding proximally on the endcap loading element to be

positioned against the distal face of the endcap.

[0064] 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.

[0065] FIGURE 41 illustrates a ring which can be attached to a distal portion of the endcap

loading element.

[0066] 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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END5119 USCIP 7 -12 [0075] Apparatus 10 can also include a carrier 500 which
is adapted to slidably engage track 300, as shown in Figure 2. Endcap 400
can be sized and shaped to engage the distal end of an endoscope, such as
an endoscope 1000 as shown in Figure 2. Endoscope 1000 can be any

commerci ally avail abl e endoscope, such as a gastroscope or col onoscope
having an articulating distal section, and including a view ng el enment 1100
and a working channel 1200. Any suitabl e endoscope, including wthout
limtation gastroscopes and pediatric col onscopes can be used with the
present invention. Suitable endoscopes for wuse with the present invention
include, without limtation, nodel PCF_10, PCF 130L, PCFI40L, or PCFlI 60AL
endoscopes manuf act ured by Ciynpus Cbrporatlon of Japan The handl e 100,

sheath 200, and en 400 ,can sized to r Vv neter
endoscopes, P'8U&h3 g%ﬁgJF‘WSFaPFwa 8%P%gﬁﬁﬁd§§§g ?“ﬁ ﬁﬁénﬁe MEAEdr £ rom
about 9 nntmﬁ@ﬂ@bmwgeﬁéoﬂnkehggagk To introduce the endoscope 1000 wth the
apparatus 10 into a patient, the operator may start mnth a clean dry

endagﬁx)@epoﬁ?ﬁjﬁiﬁ 1[{,15%9[95 ?chBr g&%&gﬁ%c vpe B 5& velhat e%%a es an, vei ght ,

dra ynerlc &dn'b
el asti cal | yintegndl enrfdcbb€an amdste@ﬁd Eaansbeaub&toqjm&ln anh ér)ﬂcﬁpoﬁt@l’aﬁleﬁditfsbo;&t i ffness
and no torsional | oad carrying capability. By ' drapable it is meant that

the g " h%%gﬁgﬁ;ncls@és@ s@ét[bn?lés&ieﬁﬁﬁ'% Ao ?a{tloﬂto?ﬂ{e Gahab fﬁf@dﬁ% sect i onal

sha e an 1ntérna ructure (suc as an en cope)
supportlng the sheath. [0077]. I n one enbodi nent, the sheath 200 can be
for rH00%s  aF KRR Fars ans ?Iﬂ@jlcaﬁowagtll%trm@hwgmgdte ‘i“étéke‘tdt%fﬁnﬁb‘éﬁiﬁopzo ksi |

more parti Cﬁtle@ﬁdcé | SRBtht lﬁ?r(baﬁg;?ti# nl?farf.‘in}) lalsaftds'dfF‘T@UREP@th}?E?é&l'oM of tgSS than

about 10 ksi, ‘even nore p ess than about The sheath
can be f orappdrapfs baingansertediinthvaworigngchaned] df therepdescbpof | ess t han about 500
psi, nore particularly |less than about 300 psi, still nore particularly |ess

t hanogigut ROURIS k6 istheridtid 15011?&{1@11913&&10%@1@“@ ek BaRidn AR pRRItorRS pPsi. In
one enbodi nent, the sheath can be forned of a material having a yield

strength ofanpemiuserseribdinto e weskingAkpnaginithelerdossepe. The el astic modul us and
yield strength can be determ ned as an average of five or nore

[0071] 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.

[0072] FIGURE 48 is a cross-sectional, schematic illustration of a portion of the apparatus of
Figure 43.

[0073] FIGURE 49 is a cross-sectional, schematic illustration of a portion of the apparatus of
Figure 43.

Detailed Description of the Invention

[0074] 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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measurenents, and can be determ ned using ASTM test #D882 (Standard Test

Met hods END5119 USCIP 7 - 13 for Tensile Properties of Thin Plastic
Sheeting) using a gage length of 4.0 inch, a gage wdth of 1.0 inch, a test
t hi ckness equal to the thickness of the film(e.g about 0.005 inch), and a
test machine speed of 0.4 in/mnute. In one enbodi nent, the sheath can be
formed of a filmhave a nodulus of |ess than about 7 ksi, a yield strength
of less than about 125 psi, and a tensile strength at break (neasured
according to ASTM D 638) of at |east about I M Pa (nega Pascal), nore
particularly at |east about 5 Mya, and still nore particularly about 10 Ma
or greater. The sheath can be forned of ja_filmhaving a tensile elongation
(measured using ASTM D 638) of at | east about 200 percent, nore particularly

| b 00 . d sti.ll ' .y .ab 800
e 0 R0 PSR el it R FaP BTl At Bn R0 cc ©
determ ned 3®, aEddwafin Fffurd BaBhdchp 460 emaseiRERNd Shapdd /dhlagdths aiveal end

enbodi nents, it can be desirable that the sheath 200 can be inserted over
the i nsert iR endosgepe, suchiasan spdgseorsi 10RB as shesw infigure dpEndassere 100 6aik

embodi nent , pd %ﬁtc?n?ﬁéraall}z%ilﬁﬁg FR@O%@OJ?, ﬁ?ﬁg§?ﬁ%}(€3%ﬁogggh%l%s%5&q{avﬁ rface

210 that prev e I nner surface eath Trom "sti cki ng"
t o out er suarfateulatingtdigalisasgteomt arshinploding arviesfing tlemestnid 66 @nge woilltieg t ext ur ed

i nner surface c sqQ aid.i,n grjpping tthe endoscaope, t.hrough the sheath
200, such aémpﬁﬁqgggngpgSP¥Q¥?gF%nggﬁ?ﬁﬂﬁP%“%ﬁgﬁﬁ IF%'n§ﬁ%§?ﬁ“§%ﬂ“@ndoscope
t oget her. Thalidtfidedlosdbfed &en BilseBavithakd preSsht aivantidne SOitdHes epdustaes firan be
generally snooth, or both the inner and outer surfaces n@y be textured. The

i nner sur f aés voth the gresesth inventigroinclydss Without iiigatioanenadebR Gk WOaBCF OLgt si de

surface.  Depefl ALl uebor fEANG SAIUPEdna BRNLDG) BRI SUEL@GSn QoD

relatively 1ess téxture e outside sur ured inner
sur face canTixehgndleviofedheatht200.aind\eadaad 400 c4n lonszedde pecebsedriperdiameter, or

conmbi nati ons of el evated and depressed portiqgns. Fol. instance, the inner

U face. cancdPTOPTIEA Ayt SRR, BuRoptThRga i SR oG Ao Odmar | vel y.
can be provig@®dutby mmai sed portions (such as bunps, ribs or protrusions)
that occur at regularly spaced intervals, which intervals may be of

g€ ”%8'} é]y U“P(i) gn?rromlcseQﬁg (ienncg'sco-[)qub(? %(vEtH e a%];)artagg lb 5% 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.

[0077] 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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surface can be neasured in terns of a roughness average neasurenent, where
"roughness average" or "Ra" is the arithnetic average of the absol ute val ues
of the ENDS119USCI P7 -14 neasured profile height deviations divided by an
eval uation length, as set forth on page 728 of the 27't edition of

Machi nery' s Handbook, 2004, incorporated herein by reference. The roughness
average can be neasured using optical interferonetry with a Zygo Newi ew
100 3D Imagi ng Surface Structure Analyzer narketed by Zygo Corporation of

M ddl efield, Conn. The foll owi ng neasurenent paraneters and anal ysis
paranmeters can be used: [0080] Measurnent Paraneters: Acquisition Mde is
"Scan"; Canera Mbde is 320x240 Nornal - Phase Controls (AGC is "ON'; Phase
res is "Hgh"; Mn Mdd is 1% Mn Area size is 7; Discon Action is

"Filter"; N Leirg: "diacatl on: ﬁﬁ&g rd&gg I 8 inck e | MBQE
Zoomis | X)(-‘f;Bngrgsﬁllb %gorﬁ%%lgg f ?aﬂ%%?lgtgggﬁlng)s %lgar%géé . %%ghn&g’@? %’ggn Lengt h
is 11000 m width ofichesh, Fek tilekndsseduabta/'the thjdk0&kjof Ardilpsies dPanteh@dsers: Filter
is "Lowpass; Filter Type.is "Average’;. Filter Wndow Siz is 13; Filter

L an o1 pa S Siggand s R R in apeddie 0B Riefinlie 17 g empydinent. Ssheath R o'
"Plane”; Trfofthédofd filReRAV¢Q nRRiukBofidss tHaNabouPliKEE alPRil@Stkdnt\Ileds $hah. 25; Dat a
Fill is "ON'; Data Fill Max is 25. The neasurenents can be made wth a 5x

M chel son aepelASinsk and A densidngirenpih as hrepk Geasangd Becordiag AR MhD §88rfe

ot herwi se c i . h f ts

i ont ot o St @ NP inEEs DAL ERES foritl BAEE PP Sa Bla IGE 2
[0082] | n opeetieddslyciboentO Mpher greater. ‘Bhgrsheatle caf bet foenahefa filnPyingzatensikave a

h | Ra of t.5 i i h (.000500
odpnness SRty (FaiSd FRd ASTERD SRR PR ehe RaTpfiefne BEth ok frapRd

parti cul ar | 3 |da8Sboli500 RRRHE, R QilMn6realtitailarlyaBeutH0D Ipkreerendi@r Theul arly
| ess than about 150 mcro inch. In one enbodi nent, the roughness average

val ue of thEodHpeyield sireastd, teasilepirength.ad sloapdian BededermingbismBO®I A cro i nch,
nore partic bout 50 and about 250 mcro inch, and still nore
parti cul arllggﬁgg%(v\ngg}rﬁl a %httjfl 75 and about 125 micro inch. The roughness

aver[&g&] val fillesoin% egn E) il;nngn{]s.?g 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.

[0079] 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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as a nean of at least five neasurenents. END5119U. SCI P7 -15 [0083] The inner
surface of the sheath 200 can have a coefficient of friction which is
suitable for gripping the endoscope with the sheath 200, but which al so
all ows the endoscope to be positioned within the sheath w thout excessive
effort. A suitable inner surface can have a coefficient of static friction
and a coefficient of sliding friction which can both be |less than about
1.0. In one enbodinent, the coefficient of static friction can be between
about 0.3 and about 0.6 (nore particularly between about 0.4 and 0.5) and
the coefficient of sliding friction can be between about 0.3 and about 0.6
(nore particularly between about 0.4 anfg.about 0.5) using a friction sled
formed of Utem 1000 naterial. The coefficient of static friction can be

bet ween about 0. bout , O, rt| cu between 0.3 and
obout 0. ) Hbastiefl pPfle REteh aekianiadd BiitePRY b SRl I RE BER EPRL pa o £, 2
and about T28%f(He27Z ediriohiof MazhingrybeHive®OolR0M, ifcodp@idd Abeiitbydeftlendsi Ng a
friction test sled forned of 440C stainless steel. The coefficient of
static and 514TQpghyessaverags Rarcbmmensuredsiag opdcal dterierometRy véle Zyer 894

(Standard TesfvNMaL fRSH Bh g%ﬁ@;l‘il rfac8R u&hfé%ﬂa‘l"yz hafikieaiv 2%@0@0 Jrhtfoni @n Of

Pl astic Filmand Sheetln e coefficient of frictio ermned as a
mean of at Madldfietd, \(C@nme%lfpkkmmmgmea@@ﬁaﬂit phramstees @izmdlysis parantetess glneat h 200
can be forned of a thernoplastic polyolefin film having a thickness of |ess
t han about W‘ﬁ i nch, and can conprise pol ypropyl ene, polyethylene, and

m xtures thereof. I n one enbodi nent the sheath can be forned of a film

havilA8804 t hMersuement Bprapetants efcatouen Modois “Séarﬁa @%el‘aﬁl‘éwe ipB?&28rticul arly
about 0.0 i d i ,,a l. 0 Q20F

made by Bagg?ﬂfﬁ%@ha% rfﬂg)lg @%ﬁe{ réelﬁ gﬁ%&\f suc i ‘Eﬁl@% lé }%’\’/%Eélr%

Speci al ty Biteringj Discord Actioroit “FilRey’¢Csfiction Ofder [sO%Bz}tloBh;eRdsrmuﬁmge@nscan be
fornmed of an |tab mat eci al nclu thou ion .relatively

rigid bi ocor%fgt’ B #RAT Xirﬁaﬁﬁfag&r?legﬁ tﬁ p%f%ftfﬁ%qedf%% whi ch

handl e 100 ]g@hgﬂgglﬁmmgrd fch®yt fed maliyarew I ene, such as is available as

Hunt sman NZ5ACS296 from Huntsman Corp. of Houston TX.

[0081] 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.

[0082] 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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END5119USCI P7 -16 [0086] As shown in Figure 1, handle 100 can have a
generally cylindrical proximl section 102 having a proximal opening for
recei ving an endoscope, and an adjacent distally converging conical section
104. The handl e 100 includes an opening 101 at it's proximal end for

recei ving an endoscope. The handle's internal channel for receiving the
endoscope can include a generally cylindrical channel section 103 (shown in
phantom) corresponding to section 102, and a generally conical channel
section 105 (shown in phanton) corresponding to section 104. The generally
coni cal channel section 105 can taper froma relatively |arger inner
diameter to a relatively small inner di_,ggeter as the channel section 105
ext ends distally A track support structure 120 is shown extending from

sect and 10 or ck ra 130 i ned. W th
oo 0B {OFed R RtaceChrEihRAh 2o b e b AR TR YR or fich P ANERE 140
can SUDport grippéng RE @XdoIBdpepatt the bheath 200ebiitfvaidh a3§allowWdABe/¢ndob@ipe @sbd A and | B
illustrate |sonetr|c vi ews of an endosco e 1000 inserted into handle 100. A

hi nged | at cppsitipned withindhe shepth; wighoyt @ztcemve;féﬁoacemsulﬁ%blq maeiHuERee RN hayyd of
track 300. &%?ﬁ&aﬁ%?séé&r Bn B PEQIRTer e Lifind by r@ﬂahéﬁ%o% bokbyicture
' ving ype hi nge.

120, such as inge or a nec anlca prnt |atch is
shown in antha:pebnupd)@i thn ome cmbod?mg\lrtthe EgefAcientaf cslaOs Gittiposan bobetweerFibgur e 113.

e 2T, MO F GhSSERERLY k8 BUERTRRES) o e BIOR,

conmponents gidmgafblworsmmrﬂea@leeﬁ Abéut BHKand ABohtr(6Tmere pa@ﬂaulagy bétineen aicack 300
or otherw se being dislodged fromtrack 300 durln% use.  In_Figure 1B, a

carrier 5000-4a0d afaubBiPhEsing b &idion sled dermed 0§ tltemeld 0matesiad e %ﬂef i9Atow) are
shown bei ”g?f]as‘?éﬁ%r}ﬁ@t?o %flbgﬁe eleﬁ‘al?ou‘?b%taﬂh Jt%cst('nfU?egéOVI rﬁ‘& ectPfboud 00881

An el astic ext ens can be enployed to i stal biasing
force on the3 aadmtumtﬁ@amhuﬂe aoquﬁcmntrtﬁlshdhngﬁ'lqmgnk:m bebejwed:dwoha@la laed 100. For

i nstance, the h e 100 i ncl ud sho n Figure
18 and_ 16)  SoHLOSrmS eicaf tefpeh fo @ o EhrRhen B ThEN Al e 500,
such as t heforhaff 4480stalROssQieel. MPheSdokEicidat 6f staAf, andtsndn‘ng ffﬂ"’étﬂ)n'C@ﬁ) Be t hat
encircles a portion of the endoscope 1000, such an endoscope

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.

[0084] 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.

[0085] 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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accessory channel port. The elastic strap 150 is useful for accommodati ng
variation in END5119USCI P7 - 17 endoscope |engths, assists in nmaintaining
taut ness of the sheath, and assists in rmaintaining engagenent of the
endoscope in the handle. The elastic strap can be enployed to conpensate
for |l ength changes due to scope bending, and to provide a reslient biasing
force urging the endoscope distally into the handl e and sheath.
Alternatively, instead an elastic strap, a relatively inelastic strap could
be used, and a biasing nmenber could be enployed in the handle or sheath to
mai ntain the sheath and track frompleating or otherw se "bunching" on the
endoscope. For instance, the strap coulig-be generally inextensible, and the
handl e could be formed of an elastically extensible naterial or geonetry,

SUChb UREGE Al LB RBhSAIRMES, A BS SIUBH i YBEnb G, 2 s

engagead on refati ve onger endoscope can formed of a
t her nopl ast havirgy aysbrinnel olfxﬁnnng‘ fiot tdceigingrantehéosdorss and m’nztﬂjaﬁemtdmall)endoscope

1000. The endcap. 400 ¢ avi ng urometer qf |ess
than about - SBOCFoRGALepian fdn e oo FRLEHN Sstiorstiana” AHEaPSemas

measur ed Usédidfor tb@vin %ﬁ%h&bsc@be]-z[@léhﬂﬁdle’fsﬂﬁém@l%@ﬁ&'lﬂﬁré&w‘h%r%[)zzllo) The
endcap can be pressed onto sllghtl expanded to fit over) the distal

end of the ¥Kgsopppan w:lvﬁeaﬁen btcezlm irgl dfannqlﬁect@ndeéésipémb@ph@t@n] pped by

the endcap ¢ Q{% 0%09391§§§rs quRimaﬂqﬁ“g@ﬁ%rEl féqnm[&ﬁnna@g %Bl‘(‘)g?sh%% i€ formed

is nol ded San ren er nopl oner rOVI i'ng an endcap 400
froma mat ephaatons)umhesmnamg Itresemsncpﬂ a3t |The@leﬂanldy,rmrm¢aad1dneel sdeiinrl@Sicen i n t hat

such an endcap 400 c pressed anto the d he endo cope as
descri bed |WP$FJF°én aéﬁgme mlé{g&wnni %‘ferﬁefae‘F f‘gyF‘Bn'gi é‘%miter%“ and 2A,

the endcap élﬁQnéI@ébtioBQbS'@ﬂeﬁds&ﬂﬂﬂ f' |AYtrEdk|sh Pstrt &Alctur® P2 isRREWA @:&e;ﬂﬂ% a
distal face 412, a proximal face 414, and a central bore opening 42

t heret hr ougfﬁoméﬁcmé&é@zmﬂdglwﬁé senportal trask sare 13that aén@d@éd)%lqwﬁb respeé endcap
400 can hayeyd 6! ﬂﬁ% eﬂb‘ i ¥ &P 36 L APUPPoA A SPaced apart
%E’g %e|r1erna ? q? P PO & g

along the len surtace cent pening 420. A
track recesmnﬁaﬂﬂQENgmnﬁiﬂﬁ&mméwO provided in the upper half of body portion
410. The recess 424 can extend distally from

[0087] 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.

[0088] 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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the proximal face 414, and can be sized and shaped to receive the distal end
of the track END5119 USCIP 7 -18 300. If desired, the proximl edge of the
bore opening 420 can be tapered or chanfered to assist in pressing the
endcap onto the distal end of the endoscope. [00911 The endcap 400 can al so
include a slot 430 (Figure 2 and 2A) extending through at |least a portion
of the body portion 410 and opening on the distal face 412. Slot 430 can
extend distally froma surface bounding track recess 424, to be di sposed
with respect to track 300 to be at generally the sanme "o' cl ock™ position as
track 300. Slot 430 can be sized and shaped to receive a tab or other

i ndi cat or device, as described bel ow. ln7one enbodi nent, the proxinmal end
of slot 430 can be generally aligned with channel 320 in track 300

(descr ' bed &dohe IR MG P A, Bludidr e alodlifshi ned radial by

inwardly as 0 exten recess 4 1nt I st direction
such that ambiatrining engapemeritnfiheandoscopeiin tlee lemtllendibnglastic sraglvaslbet 430 i s

directed distally and radia tqo be viewabl e t he. optics of the
endoscope. 196004HE bR ot enuh SBireey dite 3t SR eoflo PSR ¢ e
sheath 200 RylicankiasiHg fabd ergiith@ehdosespb drtallyliftd AlsOntindle anelsiaflg. [ 00921 Track
300 can be supported. bgﬁsheath 200, and can extend from handle 100 to the

endcap 400Alteativedy, nsisad as elaﬁt&b%raB(ﬁ)re@FH%‘Mﬁ@eé@ftléﬁtr%‘é&‘ﬂqﬁbez@?@ »idR/ a portion
of the ”acfﬁa H@W@mbé%oﬂ é?r‘fBlo FdaH bR Handik 'ol"§ﬁe5ﬁ‘[‘t8§n tLlHQh@éh?E’th‘éh&*W of the

track 300, ure 51 ust rates a cross-sectional view of track 300
support ed btyac&lfemm plem orlquhdi?wga r“burt‘shmgﬁ en theeatibsc@pO Fdrsnsdnoevthd sirap

Ccross-section r sed dosc

 ust ract ofpuds sy dpRRUBR pid nEhEREE It APl SR8 Bl bodi ment
the wal |l of exdiéigibsd@ateralZ) Geortiary, l@@ctgﬁﬂanalehgthfolf&fémaddlawbuw&p@d@érﬂed and | ack
sufficient stiffness to maintain the shape shown in Figure 5 without the

support of Wh@@ﬁa&b‘@wn@?ge@tq@éﬁlavvﬂ%wmre@dﬁf‘ﬁap% [00931 Track 300 can be
a generally continuous, unitary piece of material which extends

| ong0o8ayi na]_Emc;capMO(emgpth fotrhidd afi aethérntoplast&aﬂhstcﬁmﬂrfnaﬁtpimg oh tlmnisthlohmdtolﬁmepat i ent
SRR TN TN TR N T T R
pol yneric nbRabddk 106 Whd nte SartiCutstBObetween 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.

[0090] 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
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pol ypropel ene. One suitable material fromwhich track 300 can be formed is
Hunt sman END5119USCI P7 19 23R2Acs32l avail able from Hunt sman Corp. of
Houst on TX. The sheath 200 can be joined to the track 300 by any suitable

j oi ning method, such as by ultrasonic welding. The distal end of the track
300 can be over nolded onto the end cap 400, or otherwise joined to end cap
400 in recess 424. The handl e 100 can be joined to the proximl end of the
sheath 200 and the proximal end of the track 300 by any suitabl e nethod,
such as by ultrasonic welding. [00941 Track 300 can include a generally C
shaped channel body 3 10 defining an inverted T- shaped channel 320 in cross
section. The body 310 can include floor-1812, upstanding side walls 314, and
i nwardly extending prongs 316. The body 310 can also include a plurality of

ci rcunf er enga@l fkye 5%k QRA] ﬂ&gléel]@&%é Gfe Bﬁg ofetfify %GP%S%EE%QF%W cﬁérﬁ‘%}eﬁ()dy

310. Adjacent tabs 330 o of the trat spaced apart,
such as by torassistgoatdssipg thg caddapwntd the Hisgpliersd & thererglosevpe) , or by ot her
spaci ng net hods, such as notching, to maintain the flexibility of the track

300. [od9g t aipRe é’;{aea;ﬁm&) GRS ih@hdeess16t30 {(RiguleNad ﬁlfre&féﬁ@mé Hoedh dth@sisheat h

200. Tabs 330 can be joined to the inner surface 2 sui t abl e nmeans,

such as wi tPPraﬁfh@%ﬁhQéo‘bfPQﬁl%ﬂl(b@ﬁ‘dlpﬁ'@n&Q@ Hsdkistal faepod 2. vfilf> capextged | i ni t ed
by th , h
y theory &E@u& %ﬁl Q&Qfasém%ﬁﬂmﬁ%'cf? dp%gsst494%%9'dkégé§‘edt\hﬁl J%E&%l;ﬁ]e}a%?% Wi €

respect to t oscope e endoscope’ I's positlone 200. The
tabs hel p 3@ twdent generailadheasarrwl iogmmxﬁpoﬂﬁort Isatrazki380.08los Y hhivetn e ©fedt he track

channel 320 w resp ect th scopge 1000., Accordin I , the sheath 200
oha the tr ot ShesdRRRER. aeh ot G DT R 46 088 OO0 oMbout ¢ he
endoscope 1gfkbdiment tht PrdXithalng lo@slist 4332)Cb%h1bb@&%ral@*’ﬁhgh@@wﬁtﬁ'@ﬁan%gpﬁ@%p to
mai ntain the track 300 (and channel 320) in radi al orientation with

respect to trirk Rddesenhrd befay, andsthe étataiemicsﬂs g@szal?q ipglinsd radiglhnel 320 is
i1l ustrated;in, n%g%’{hg 5%‘ 490 ERedddGrofi] ?e%s §§$Htﬁ@ﬁ%sta§ﬁﬁ'&cﬁoh dﬂl\@ﬁ- &PPa B%lop

symetry of "cha bel ng genera ned w a ral I ne extendlng
fromthe cethérndiodtot cﬂnsmtereeteadnigﬂuop@ sl@t@lo%sldlmcmdrchlstaigf and radiellenbodi nent of

the present 1n|wre]1¥cﬁy ! Oenwewan) e {)y e op? 1CS o&ﬁe en%osclo%g' ?6009 e Endcap 400 can be
joined to the distal end of the sheath 200 by any suitable method, such as ultrasonic

welding.

[0092] 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.

[0093] 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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portion which has a greater flexibility than another portion of the track.
For instance, the ENDS119USCI P7 -20 track 300 can include a portion having a
bending flexibility and axial flexibility that is greater than the bendi ng
flexibility and axial flexibility of another portion of the track.

Referring to Figure 3, the track 300 is shown schematically to have three
sections of different flexibility. Section A which can be the distal nost
portion of the track 300, can be the nost flexible portion of the track in
bot h bendi ng and axi al extension. Section A can be associated with the

di stal nost portion of the endoscope, such as an articulating portion of

t he endoscope. Section B can be relativghy Iess flexible (nmore stiff) than
Section A Section C can be the proximal portion of the track 300 and can be

relatively S exi one i en ction A can
ext end abou%i%cls#clh Habefe ﬁamgi%ﬁ%%@rga Ouﬁtgﬁﬁfgggmn%ﬁ%h 2§§ ﬁ%lsbe I n one
enbodi ment , joired td fhlégffabk 860 lb)hamsua@me Jcﬁﬂﬂg athodesudh a$ Baslirasdnidiveldfhgi nches.
10097] In the embod nt shown th gures, Sections A and B are

i nt errupt ed laﬁdlﬁtﬁke@ﬂ»oérlse tra&kéﬂ%cwﬁ crvef @gbiéepp%hff BHLARS 0P e Ec ¢ he
bendi ng sti foﬁd@@%&e PMB@ irfpekdds 4§Il' ThORRE1O001RE be [RHIAD the piBkilfI s on C

can be generally uninterrupted. The Interruptions 1n Sections A and B are
provi ded bythg SEmth 20 anfl thd ptcsdell@nd ASths taein 30thbyramy sugable metihddsuch hebs| i t s
340 on the Emo Sld of the track body 310 are staggered (longitudinally

of f set) r el ALY Qgh ot her 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. [09?\4]t heT@pk 3@ ¢Aarincladrongencety & %ﬂapqd chaoned hodynel Osdediaingqam invested dack i s

posi ti oned i de of
t he track. %ﬁb%ﬂﬁ% Qﬁgygﬁg§5%§8&canq§ s%%?%%g f%fkgﬁﬁ?g g%?@ﬁ% adj acent
slits 340. dide waids 3d|4bamli imvatdly ¢:hendig ;irsng’§4306c dhe hadse3 1@ oan dish ifoletesaur ed

an about ch, nore

llel toth | 01 ,
Pt tol ar ool G o e 5 SRt ke, s ARES Gt %%Yﬁarébynfrmg?@ med by
any suitabl ﬂd(nAaﬁc&ﬁ B30 oﬁlétaéﬂ ;ﬂge bMAs frh’d]ierO ca¥\bt E']SHéEd a];h‘?l' E\ﬂ:hlah Rd by

theory, the width and staggering of the slits 340 can prOV|de suff|C|ent
f I exi bi | i t yscgHlopine(shewie kn Bgure dihiphantpmbwehy pihgr spapisgisthogds saelbesy di sposed in

the track flépgﬁué% [PglnBRlltz{frgthefﬂeQmﬂHtp%f ﬁl%rtxracﬁgﬁ)o.ofhe tQQsPﬁOrbge Ml J]:)m%g'?o track,

such as by
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.

[0095] 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.

[0096]  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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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 END5119USCI P7 21 placed interruptions in the
track permts the track to follow the curvature of the endoscope w thout
significantly increasing the bending stiffness of the assenbly of the

sheath 200 and endoscope. [00981 In one enbodi nent, the slits 340 extend
through the full thickness of the track (thickness as neasured in the
vertical direction in Figure 5). Additionally, the slits can extend from
one side of the track to extend across the full the width of one of the
prongs 316, and the slits can extend apgl.east hal fway across the floor 312.
[ 00991 In the enbodi nent shown in Figures 3 and 4, each of the slits 340 can

extend t hrough e__full, thickness. of .the track.. Additi. | J ependi ng
o on e o8k 300 %ap Indlde biBoRERTBinEla bkiiTing RESHUIR Ay PRk BRPRINL"S, |
340 can ext gestenmbnethicbandihg MExiBiity Mndtaxtud flekibility of othes portios ofibdtaclaf t he

track. For 1nstance, the s]lits 340 extend across tthlongitudlnal
centerline Beleirg to Figure 3.hassacki 308 isshopnpchpmasically rdrays thrergeeipnsiofure 5, the

di mensi on Wiiffelcht/84iB1i85 ey hvRicR Earfostht HisBX M o B tRe fridmobaddvay ,

but not fully across the width "of the track. The spacing 342 (Fig 3)

bet ween sl i be&sthga®soflexitle perion of thgdraok int hath berairg angdE8 R extensbhan. dlsotian A120 t o

about .130 jngh .in tign A .and about .250.inch in Section B, 01001 The
LR AT K wEiped

st agger ed a(r:arnar?gaésr?é“n © A lone(>’<ft %gldl%(ilogﬁﬁsutc & ALyt r?tlmrge of the

track can portivi 8€tht BedoachpaniSagdntBedn Behrelativag lesSAékiblegmoreattifiishaa a
Iongitudinaé%¥ cont i nuous_| oad ath faor carrying tﬁnsile | oads or. bendi ng
1

| oads. W t h$tstiondln3eqtoR: ¢ &ah #the REial poRion o thecfersk A0 and saRcRETERIVEY sl i ts

340 can be téisseﬂ%lé‘&aﬂrrég{&%”% &%\Qﬁﬁ&irﬁ&ﬁ@e@ﬂ@ AlchRdkeAd fbubYo Igh&r ence
number 344 in Figure 4) in the track 300. 'The bendi ng sections 344 can have
a | engt h 34&d(Seicjon B c4i) exterid atwdt 2yinches. dmonegmbddeneiti the ledgth adnheopsksi t e

sides of th rack erl nd.t he bendi ng sections 344 have a width 348
defi ned by ?%&mn%8ﬁ8¥?ﬁﬁﬁﬁgpaéﬁﬁf?ng of one slit fromthe i medi ately

adj acent slit extending fromthe opposite side of the track. In one
enbd@0f8nt , Intheembedjmantzhgwe dnth &igusesubectionns and Brare imtergiitsk atdnteyalsi nch in

Section A, ngﬁjg {hgﬁ ré’gipgétﬂ/e ‘?’éh%th%qg réaﬁceaéﬂg U&nd@ngosQi%élegsrh(ﬁH ‘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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[ 001011 Figure 6 illustrates carrier 500, and Figure 7 illustrates carrier
500 advanced to distal nost position on track 300. Carrier 500 can extend
froma proxinmal end 502 to a distal END5119USCI P7 -22 end 504. The | ength of
carrier 500 can be a length sufficient to reach froma point outside the
patient to a point within, or distal to, the patient's stomach. In one
enbodi nent, the length of carrier 500 can be at |east about 100 cm and nore
particularly at |east about 72 inches. The carrier 500 can include a body
520, a generally vertically extending web 530, and a track engagi ng rai
534. Carrier 500 slidably engages track 300, with rail 534 being sized and
shaped to be slidable within channel 3201af track 300. Carrier 500 can be
of unitary construction, and can be nol ded or otherw se fornmed of a

suitable magerial. |ln.one odi ment.. .carrier.500 is forned of a relatively
ow 1 ot ohtesaerhid fu AERAER PERYs (b TP YT shf AR Tt Fgure s
provi des a eddosps @dthbatsignifidantly incedasiag thefbefiding seffnds90f the ppembBcofalk t r ack
300, with the g@stal end of endoscope 1000 il lustrated bei ng advanced

t hr ough t heShep§<00 apd erd9scaps- i || ustrate one position of conponents on the
endoscope's distal end relative to the position of the track 300. As shown
i n HO0G2B]e 8In dnieembebinted() tiexsliendi) exemdrtiabhgh thadilbihicknessmfdtredtagkf r om body 520,

to position the rail 534 radjally.inward of the rrjer.bo 20. The

cr obe: sect | BhegeSemes <l i aeticaiefutnmere SEart Elugilé B gunear y
inverted " Texteddofidrh OHE Gilié BNthe QOO ktehB 8crosy the Alll e Wdth 40 ofedf theiplotgle a
channel 522. Channel 522 can extend substantially the full length of body

520. The chalhand teslitsgan peenshaldensichabiyvay agmeasthe fTopr Hlgr 512 and oppositel y
facing sidewal|s 514. The body 520 can al so include inwardly extending
pronge9fyl6 hatie agbodipent shewy if Bigureg 3%indéscabl 8f theishits 340 ears gaeeithmpali thet o

define the {hroa of .the openi of channegl 522. [001041 The distal nost
portion of {’%léﬁwf%kOfetfhgg@?'ﬁ&?ﬁﬁ?néxﬁeml&m&dhﬂ|0§etaqw 3f heGhifOhody 520
to provide fofd @Xide dMAL GAUOTelAR 328 Can SAthdIRGGRIM }Q@fw%g,ztﬁﬁi néidiiphaped to
be received by slof 430 in endcap 400. As the carrier 500 is advanced
di stal | y onadressdlie 8@ith of thhﬁac'_dabF@SBstwcm the elity Béherderal dpposs the lopgifudinabf
endoscope 19e919er PACST tﬂehgac(\ke}lrl rSlec“:’\uronS/ng ﬁ%tslre 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.

[00100] 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.

[00101] 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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reach its distal nost position on track 300. Referring to Figures 7 and 8,
the tab 536 can END5119 USCIP 7 -23 be viewed through endoscope optics

el enent 1 100 as tab 536 is advanced distally and radially inwardly from
the distal end of slot 430. [001051 In one enbodi ment, the carrier 500 has
at | east one portion which has a greater flexibility than another portion
of the carrier For instance, the carrier 500 can include a body 520 having
a distal portion 520A having a bending flexibility and axial flexibility
that is greater than a nore proximal body portion 520B of the carrier.
Referring to Figure 6, the carrier is shown schematically to have two
sections of different flexibility. Carriher. section 520A can be the distal
nost portion of the carrier, and can be the nost flexible portion of the
carrier in b din n aX| an have a |ength
of at 1 east TR BH REHE L edie S0 S BE B Ram TR R R eI on s20A ) <
bet ween abouiitside threcph&anwdp@bowtthlihoorlm&le@,,theapuﬂleﬂm Sopaci. ilavharly, the

| engt h of section OA can be between about 6 and about 8 inches. [001061

In the enbo?iP'Pﬁé‘HPenéh Gaergth firarrier gU0 ean be@ékfystsaée‘fﬁ 194 can and meregpaghigylarly
i Nt errupt eda@gast mhtewﬁkﬁesal mamé 5b@ e iRcih@e & BOMCR 0L QEerlfé?zng‘ o&achﬁgyf fness

and the axial stiffness of distal portion of 'the body 5
i nterrupt | oendersléing web iﬁﬂowcuwawnaageg tadd534f Catrier éO(EﬂlmabIYA&IIgsmmcli n Figures

6 and 7, n th 5 re

st agger ed (?%n tﬁ?ﬂ‘?ﬁ% iI'[’) m%?‘ a\tN? sga&egt%? @ees‘%dé‘g‘(%ﬁ hm 3?8%8 ﬁggﬁ&t the slits
on one si deCatfier 50(Bcah(bd)0f5121€hr§ibﬁlsﬂ‘ﬁ&tloal arghead bw:ﬁdlndetdhﬁ offlerwiBe @crrmrehef ot her
side of the bogé i ment sho slit 540 one side of

520, In th od ,
the carrierSt@ maéer%squnaf?@wog%ear cgrrich 0% &Eﬁgf%éﬂa%w rigHPhcent

slits on thglagggl@sgugﬁa§é,gﬁd9(j PYRE ”Fé’f%ﬁ%( Adj acent prongs 516 can be
separated by slits 540. [001071 Véthou being limted by theory, the
rtion

i TRy PRt it r?%ﬁf%?%%%gu@aﬁ%wf oI Rt e b B ' ORor

i nstance, fihexishll end 8fendd&op@no00NNIusBRd belig sapafeed BrRbYEaRe Elass- SeciibrBto340 i n
track 300 to help prevent the carrier fronlbeln di schar %ed radially from

the track 3dlstran prrorasitionoif aemponentsen thyendreegpy & istad end eldivafRithst aggeri ng of
the slits 56&&&91%1‘%&9&?@@5.‘ 48 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.

[00103] 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.

[00104] 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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END5119USCI P7 -24 sufficient flexibility of the carrier 500, while
preventing a nenber slidably disposed in the carrier from "unzipping" from
the carrier, or "popping out of the carrier. 1001081 In one enbodi nent, the
slits 540 can extend through the full thickness of the track (thickness as
measured in the vertical direction in Figure 8). Additionally, the slits can
extend fromone side of the track to extend across the full the wdth of one
of the prongs 516, and the slits can continue through at |east a portion of
the floor 5 12. 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 widthogf. 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 jnch,and about 0.6 inch. in carrier bod rtion 520A. The
staggered of VSHEL (?ﬂghﬁflg%ﬁc?lfeso%'ﬁf)gﬁlpf)’?}mQ{)]?Sn%[’ gévésn %gﬁ%ceﬁﬁgia“tyﬁgg’c arrier
body porti ofadfQMmviRels frondtheldistal ead boslgi 430di nal |y continuous | oad path for
carrying tensile |l oads or bending | oads. 1001091 Figures 9-13 illustrate a

f eed ub ' . i th r der 500.
Feeglhﬁfgb ubig1 o@%%m‘é‘ﬁg?‘l 35 gl%a&grrlégé ;6(?“51\[9é %A%?E%tpgﬁﬁﬁa‘aﬁ?% ?%?a %r Eﬁerége%wlhtgeedi ng

t ube 600 cathan awdthmt@oriched thengrrianbEobiastyndg e karvien§0cantibel nderd bglasSbgeway
620 for passin utrients nd a featyre 660. adapted ¢ r.ovi de.rel easabl e
engagenent V“lg?feglmf’ ‘%S%Q?bgav@lfoa gﬁ“HH‘g ! 5’%‘1‘&?’ e ﬁ’f)‘%lrf?exlﬁﬂﬁtyit t%nce, the
feature 660gcaBr thAth Hidee grokﬁqhdl bodyPForREPYI0M S¥ah tdrElbm R LEraiag eMEIRLre @ thehe
feeding tube with a track or the carrier 500. [001101 The passageway 620 can

ext end fron¢3sriends phownessherg@rallptodiave ve sqstiens | apferpmtdlegibilityh Cemichut ri ent s

exit the pa?e%ﬁ%ﬁ&%%&bga%%ea(ﬂgdﬁﬂi Bstanlaﬁio@aotfkl%rga}r?er,?gptcﬁggg them ¢ RQLibfeon of

the feeding tu extending dista of exi t can be 1 nclined
W t h respecportion dbfthe careiagintbodi beadingxhd axifil dxitasipas Sagmne2082an haage sshown i n

Figures 10 and, 13, and with.exit _port 622 having a geperall er ed,

el ongat ed cBRFN GhRLEROALOUAS It dalepe cubodmsh eented gLseston 208F° 15 ¢ ne
passagevay ButWedibolts BiRRQraakl laboRa0@dhed, ald kldrd RSth@Tdrlyt thellBifith boRedidnudi nal
axis of the feeding tube 610, and the passageway 620 does not bend or curve

t o conmuni c230A ¢inthe betweceabeutdand about 8 insheapt to the extend the tube 610
itself is bent. Having the passageway 620 run substantially straight to
exi tjopooe] GRthasdbédidest shb@h i 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.

[00107] 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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END5119USCI P7 -25 portion of the feeding tube inclined with respect to the
passageway 620 can provide the advantage that passageway 620 can be easily
cl eaned, such as by running a wire fromthe proximl entrance of the
feedi ng tube through the passageway 620 and out through exit port 622.
[00111] Referring to Figure 12, feeding tube 600 can include one or nore
suction ports positioned either proximally or distally of exit port 622.
Suction ports can be used to hold the distal end of the tube 600 in a
desired position within the body once the tube 600 is placed, and prevent
m gration of the feeding tube 600 during feeding. In Figure 10, a suction
port 680 is shown positioned distally.g#t-exit port 622. Suction port 680
can include a plurality of radially inwardly extending tabs 682 which can

engage and Qﬁhﬂeﬁt'fl%%b‘?htwgggle c%_ﬁ&%o%%vhélg 5%‘},‘11@; m xlﬁﬁell yﬁgol?gf% Bg ypcuum

applied to suction port or e t|ng or
slitting ththecatier fival 'unafppingdropothy cétier, bo“mpappatgeoitod” thalnsrr682 or tabs
682 can be provided in a separate menber, such as a netallic or non netallic

i nsslpbmst] hafy dr etr%amnt @hd 9184 mahahén@%ugmﬂe RN tRRKAEs BPGE tlh@ned in an

aperture in the wall of ~ tube body 610. Vacuum can be communi cated to

suct i on por fthigheess #ﬁm@pghred lwﬁ@wamcalph@ghgenﬁygt(rﬁ& shddiignalipi therslgdeanuni cat es
L or Xl GBI SRRAL AP Y bl L HReroRARE AIAGKRIAR 2R on M BB B00

be dlsposed I o assi s maneuver
posi ti oni ng5 td;end thedlinngai ubelnﬁeﬂxrm[g(h()iﬂeﬁit a'BmmcfnaﬁtthHﬂocﬁSOZQEacfeoﬁtbmd al ong

Feat ure. 66051 LT isae ONnial e <E6ie of B oo 1200 d e pEAEEHS of 1 he

f eedi ng tub§4(ﬁ&9 exi%ﬁatﬂ&@thﬁﬁﬂalﬁ%y 8t 8 el f rdefesatmrvﬁmhrtﬁlthee@&kfifrae of feature
660 to a distal end 664. The prOX|naI end 662 of the feature 660 can be

spaced fronsnapiag Sh? GXEwaI6) Beftee slith34G ereldie same ﬂé@omg cyyiepbatiysamhee L, so

that the po f . j 6 i ?M?Q t hr oat
and/ or noseg%#8$H%mBgF?g%$%&ggﬁngpgﬂﬁgbﬁgﬁgnﬁ§§B§§%g§g?§bpn égggges not
irritate t ha-rqugéninemtof olitsiSA0 pravideahadvianthgettiatnye cartier l@hdstpartﬁm R20Aates be

bet ween about  si x I he d about 24 inches, and in.one enbodlneq (fs about
18 i nches. hothavea longitu 1na y continuous load path for carrying tensile loads or bending loads

[00109] 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.

[00110] 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 GI 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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END5119USClI P7 -26 1001131 The feature 660 can be integrally formed with the
tube body 610 (such as by nolding or extruding). Alternatively, the feature
660 coul d be manufactured separately fromtube body 610, and subsequently
attached to body 610, such as by use of any suitable bonding or joining

met hod. Feature 660 can be sized and shaped to permt the feeding tube 600
to rel easably 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 rel ationshsp fromtube body 610. In figure 9,
rail 666 is positioned in channel 522, with web 668 extendi ng through t he

throat of CE@Q&%f fé ed%‘ﬁ]"gttg\ﬁaﬁhcl%li l%ithI %e&tqg t@pa&gﬁg%%bﬂdcar@rsl Ié dtﬁ%ed t hat

slidably su rting t Ube 600 on carrie
supporti ng adventagathai Imss@e@ay)(ﬁ(l caadk 80y clened) sacht ﬂgxyauening\a prim\frooh tlng for

ot ont . Al DRI Fyehye of bEgire BRShbar MicheGren e Dmpi Futign b

directly onpdrtexk 300, such as by having rail 666 engage track 300
directly or exanple, if desired the track 300 could be coated with Tefl on

he i t 0 e r at es
e oL ToRetehilarBR I P2 MG DGR iuaclond b hed JigHl Fd gkl 1 5
at proxi mal eichetlpd&Endlly godésviytofekis pore 622. OSnchen portceandiatused toﬂlolrtbﬂhedlsaﬂi web
668 and rail, 666 s W t e ect ta th hannel 522 of carrier 0. The
pr oxi mal enﬁf‘do‘ffﬂP%'i“l’ g@%’@ qsﬁwﬁéeﬂth‘%&&% g%m?ﬂ‘? the,fube P?\@)‘S al?e?JraB i de
contact sur En%@éfﬁ il SRS ?éédﬁ% tﬁﬂé%ool%ﬁff%f@hmg”ﬂl Plfgufeal'd a §&%ion pBreei t her
si de of web 668. ntact surfacés 674 can be an wth respect to the

| ongi t udi na8Gis iskovert pasitionte digtaby of exbp@OERY |Smctx¢rgmre680 dantipdudp g plagllty 674

are, 0ol | negh 88 AT SRS eRSad NN 4} SNGeLatAIN Ve ThE, GODE AT

surfaces 67 can rovi 10 feature
660 in or dedratm nrnus}h: thhe600‘ Bedicogmt apptie GOGuckiat pird 80al Dlﬁugtabsaﬁsz @n bb00. The

ongi t uct nalotasd B BiT6 Y50t o oH BbEAbobueTesI0rS freae horbeb BBl T ed 1o
push the tuhgs 6680aHibe pRdvidedaR aGEFardte ineRBEr, dRBisAhethIBE Or Aéh Medllichiierf eat ure
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.

[00112] 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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660 out of the channel 522 in carrier 500. END5119USCI P7 -27 [00115] If
desired, the carrier 500 and the feeding tube 600 with feature 660 can be
packaged together, For instance, the carrier 500 and feeding tube 600 could
be packaged together, 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 al ong the

| ength of the carrier can be unpackaged (such as from sterile packaging) at
t he point of use, and the assenbly of the carrier 500 and tube 600 could be
advanced al ong the track 300. [00116] Figure 14 is a side view illustration
of the distal portion of a feeding tubejgasitioning nenber 700. Menber 700
can be used to push the feeding tube distally along the carrier 500 and/or

" : : an h
oo TROIE TR ESESI RS, MDA, BT IA ARSI GRIORANG Ry phigd o 7
i1 lustrati oextoidinghe Alttirsitiaelyethel faafuré 560 comitbler mafi@actiied separatdy lfﬂohuabef ates the

menber 700 i.one 0 ntain . th e in tu e 600.in a ired

bosi L1 on. _alRAv419.A1E stbseauealy Menae qebodsCRTD oHiEh of Bunghotank SBHGEJENE of ¢ he

distal end gf omﬁ@ﬂétha@omtm 650% H@élz&md@%e@fw %érﬁﬂtttué fc8RQ et dogedi ng
ngt

t ube 600. I n one enbodi ment, 00 can be at | east about
36 inches s® r@hmabkyrﬁ@ga@rﬂneﬂlemembanthaeﬁack 3Q9mraa1r§@r AP0, suehsasdw slig@gpat i ent

to engage t ct . . f eedi n
tobe 2 po B aRbRln FllicaE fedlafilubliod S S AESIIDG BRREA bty ' eP001S)
Referring tﬁu()(l:lﬁmrf%ur]:456and1 dcﬁnprtslaa rafrlaﬁdimdndw@eln@ﬁ% hitiaveh &8renehding si m | ar
to that of the 500., Alter tiveI ; 700, can. have_.a different
s set i Etera Rt e ting hoyEh TG istribeatt rilath db et oo BAMA uh ch
may i ncl Udeb&iy‘él@. T 8ok 9Pfa‘il\/66@€i‘s dsit@nbdin dhbinel $DE wBNR& 6680 t&naihgl Nl ude a
rail 766 and a web % % ext endi ng fronlbody 710 to support

][al I I763 i nthegueh dlep tlhéqa‘a@f@ﬁslhﬁl52%0Mth¢11t0361118d1m1te¥166’ theagh, ibis bsligved ﬂwﬁdhs haped
Fogure 15, TS EPythd e Besdlhanisd saoth Gy 306 Wille Shoplsulpdiina e, 20017 5"

on body por tdraer SD0Gn trhble 3000 Btadl antapdows inpeovididH &rsmoothereﬂajrva@dowcfn&twne avVv
shaped not C}r)lositioning 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.

[00114] 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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with two surfaces 774 being provided to engage surfaces 674 on the feeding
tube 600. END5119USCI P7 -28 The surfaces 774 are positioned distally of the
surface 772 and are sized and shaped to contact surfaces 674 on feeding
tube 600 such that the rail 766 of nenber 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 rail 666. Such surfaces can provide a desired

|l ongitudinally directed force without a radial force conponent, or other
force conponent that m ght urge feeding tube 600 out of the carrier 500 in
an undesired manner. [00119] The endoscope with sheath 200 and track 300 can
be positioned in a patient such that they_distal end of the endoscope is
positioned at a desired position within the G tract for feeding tube

pl a . the .feeding tu 6 can.be. position on rrier 500 hy sliding
P RN 1 o Fifs5 e St B odnE REIRE 18 20b WS Bfichh B pRREeY och ng
t ube 600 anggethiéx MHoe inst28Ce, Clacabréer 50O undifddih g tube [0 cpEld bapackagstepdhet) , and

the carrier 500 and,feedin& tube 600 can then be advanced. { oget her al ong
track 300 tWththedesdingtupesPq prsrassembledeondhe carpigi:300 sygle ps Bssligfitgy t he di st al

portion of the.feedinge iRy Bpmk i

The tab 536 on carrier 500 can be viewed through the endoscope optics once
t he tab 536tubgbehsippottedalgig thhdengthdddlpe chdiisr chinbe viipackagedi(siichgs romual

indication that the. carrjer .and. feedi t ube, h reach t desi,red
posi 41 on. Aear patkPEEDA b boiRTpE R B ST Be DDA AT, L e
track 300, eduld bd@ivahded afgdhd@ackioe. 600 coul d be advanced along the
carrier 500 to the desire position. [00120] Once distal end of the feeding

t ub has. : ] i . Lt i i

enddlEisL " FigheR SENARERS, 1y By AR LERRADLMIoBch ekl W BOKIHIE | i he o
tract | eavi mgmbére/00e ddienger 70 ean be yseditoepush thedeatiing tube pgiselig atong lte daeréedi ng
tube from !backing out" .or atherw moving in a proxinal direction as the
ot her corrpoﬁ(g}ﬁ‘é/ 4 %ma%%&le?drtﬂh‘? %@e‘nﬁ ??edfpé’é’a‘f)ﬁé“ ?‘ﬁ@ tﬁBts‘?Sttﬁ%ni ng nemnber
700 can be gB5QRYEs withdriWh ftbA the pAARNP ASrk 95 i4n dikg gdEidithR@ioh dbgedur i ng
renoval of the other conponents. After positioning of the feeding tube 600

(and prior distatendenfshe membere/ 08n figyeolfelllugraestthe meober 100aokitignal toand carri er
500), the ”Elg}ﬂ?arin tzlg(%ee%ﬂ& tgge 563)Siﬁrat£grédr})o§ﬁ’i5fl,' Bt F%LQe q)Mstarfll ern?a'réed7b%ﬁom

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

fgéﬂ@fi‘ﬁbd. " HeASscRibABE e Qa{drriéﬁ?dd wit{hgst i ne.

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.

[00117] 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.

[00118] As shown in Figure 15, the distal end 702 of member 700 can have a tapered surface 772
on body portion 710. The distal end of rail 766 can be formed to have a V shaped notch
with two surfaces 774 being provided to engage surfaces 674 on the feeding tube 600.
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positioned in channel 520 of carrier 500 so that nenber 700 slidably engages
carrier 500) and the nenber 700 can be advanced distally along the carrier
500 until the distal end of END5119USCI P7 -29 the nenber 700 is adjacent the
proxi mal end 662 of the rail 666 on feeding tube 600. As the endoscope,
sheat h 200, track 300, and carrier 500 are wi thdrawn in a proxinal

direction fromthe patient's body, the nenber 700 can be held in place (such
as by the hands of the physician, a physicians assistance, or a fixture) to
mai ntain the nenber 700 stationary with respect to the endoscope, sheath,
track, and carrier, and exerting a force on the feeding tube rail 666 at
the interface of surfaces 774 and surfaegs 674, thereby "blocking" the
feedi ng tube 600 fron1backing up proximal during mﬁthdramal of the

endoscope a 0121 re t eps which
may be_ ot SRRy RaRaa e HOGRY PEeEtEE 72 i st BN BeBrBiong "t o one
enbodi ment  @fntdchaurpic&sEmtonl foadng 1ude 600N ikh & BRGRIP 266 8NmekBeri 708€AA B¢l 1 nto t he
sheath 200, with the endcap 400 positioned at a distal end of the sheath
200, the hatfapleyero eyess p farememirail664 obthexpading wherwbichivise irgenemllppgalledng wi t h

the track t’éqge &)ﬂtﬁg(%hﬁ'gal &”%u&lﬁ‘&rﬁﬁ&%‘ﬂ ?&Qd z{ rt':(ll"ﬁ)n %gtfﬁﬁlyzkﬁlgf:t{e the

handl e 100. use erein after e te ass refer to
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After insert 0SCO nto t heat h assenbly outside of the
patient, %%gﬁgi éWBF$%8 %@@%5%ém¥ﬁﬁ'be inserted into a naturally
occurrlng body openi ng, such as the nout h, and the sheath assenbly with
endd98bi9d chhe @éompamtédhw 20fhanditrack AP& ean beeneditioned inn MM§gdp@atath@| t he

endcap 400 Et%l gn%solféh dsc%t e} 0?“?1' reead at ﬁegie}rﬁ?ld%rcl)smﬁ%%ﬂh% the Pff 2o

I ntestine. |gure rat e sSse posrtione |n the G

tract of a fadingfibe p\McEﬂﬂeﬂith @he Ifc&@iﬁg:iﬂﬂb 600xcae bel pﬂe{jtldﬁrred naapies 500 Byslidiigsi de
the body to a position in the small intestine. 0&@%%éﬂThe feedlgg t ube 600

can be posi HE&dINedRbe enso earFies 10 assidenfithy patiep(of neghpeo . such as
by sliding #zﬁ'ﬁe 8L ge hislRicl A égs%ck ed Qé%el?nbgr’)" ngl tlﬁ:z&n@efr 5bb§n<?ﬁe%&h r 500

until the eedi ng tube 600 iIs i'tioned al ong”the [ength of the cafrier
500, with ttube d@@scaeal themlgk asfvanded eog‘eé@dalngg tratke309ds atdpmmddma;tlom im thdfGdcent to

the distal t?z?c such :Elshv%ltl?%r rdls%;l p%lqlon 0'?%}:eef{3édinnggtugg 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.

[00120] 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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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 ENDS119USCI P7 -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 Healthcare, Inc..pgcan be nodified to have the rai
666 feature, such as by bonding or otherwi se attaching a web and rail to the

tube. A ped;] j S . diatric
col onoscope{h%glgérr\&%g92%%%%8‘2&3&%#ggﬁg%srﬁ'&aé?ﬁ)\fgﬂs%gélrlmgﬁgSJI f%%%‘?& e érASi ng to
Fi gure 20, theeedostbpe, Steathi 20§, trathked0604hdicarrien S0hareddthdrash ipagirdxional t he nenber
700 can be advanced distally (such as d in the direction of arrow 4)
S ong & ne. t RESRON Got i patent s b5 Shedreraifa 106 Sarfe el drE rich B e
contact Wi t Rarlddef {he @i di@hn, phySitiand &iSistande obHhxtate) tEMinn thelgenidP 700 hen, as
the nmenber 700 is held stationary with respect to the patient's body and to

t he sheat h statéanni Yith rdspecs ethe Ancpseapgbihpathyirack, et e exerging adoree carri er

500 can be %ﬁ?%e@ﬁ% tHBe%iil%%%'aYthf]ggxgggféﬁ:g%tf%%ga)é%s(;/ﬂ ndGufthde§ B4 er i cated

by arrow 6. ency of the 0 to nove proxXinally during
w t hdrawal “Wéckily? tenftediagpede 66D E@hhbaakimg miplpyoximaldduciag withdras@0 of the pr event ed
by abutting epngagenent . of the surfaces 774 on nenber 700 with the surfaces
674 on the ?‘E@g‘fog?ﬁaf“ﬂﬁ@err%ﬂ"?p"%‘g?' Accordingly, the feeding tube 600 is

mai nt ai ned in position by nmenber 700 as the endoscope, the sheath assenbly,
and 0BE214 ar Figares 3824 alestrajetshaps awhichf mayntet dmeployedyin a jn@oaRUfor posgtionénga

illustrates.the edi ng,tube in place in.the pati.ent'.s tract after
el Cof - KRane i aeRaint Rk R B Br (hd SreBhiVenign. Tt irdfleoBt M, 5y
the feedi ngbd inb&tcd@ftoebd shagth 200, with the@nd@pdingoditidirdat ®distibndstdhé 02
(positioned outside the patient's tog the  feedi ng%b‘légg@gi stal end 604

(posi ti onedsheathy298, hehpndle h%@qsmé?@) %ﬁ‘) RrpimRbendRfdhsgiep withihendi ng
through t he o8 extcA&ing SRAB A Sheath P60 BHATRE EhdcaR4od RliRe hdHISTHR [ag Nt esti ne.

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.

[00122] 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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[001251 If desired, the feeding tube can be used in the position shown in
Figure 21. However, it nay 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 nmay be inserted to extend END5119 USCIP 7 -31 from
the mouth and the nose. The end of the transfer tube extending fromthe
nmout h can be coupled to the proxi mal 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 proxinmal end 602 of the feeding tube is
redirected to extend fromthe nose, as shown in Figure 24. A suitable
fitting 14 can then be attached to the.ppaxi mal end 602 of the feeding tube,
as shown in figure 24. [001261 Figures 25-30 illustrate an alternative

met hod for 41k eni. . f j i £ hi i . Vicdi n
f eedi ng acc§§§héh§%d§ﬁ”§%m§§g¢%@%E&?ﬁ°¥%%qgﬁﬁﬁgHﬁﬁ§&§%E%Eﬁ%%fﬁﬁaFﬁ% gFigures
25- 30 i | | ustengthef eedizighalst 60 cah,da iongerabddimentnipe dtudest about O h tomgcandas an

| t ti to. st PEG, d . .Ref i fjrst Fi 25, th
endoscope e SR B 0 DS dRaas fOROR PN IS Dy LR ARG ) % ARoth e, 100
sheat h 200 ang waiaRRs ik30re By hey BNADGAHinE BLAHER 4 I dRPIRR @ OSI L on the

distal end of the endoscope and 1the endcap 400 within the stomach of the
patient. A PpbhHosdpeieedisgtubedavadably flom ¥osysdéealthearednal e beimadifi¢gsetodi st al
end of the c e I fr i1 D . .
transiIIuni%%ggﬁ?%g%égg%ﬁggéwagglgﬁﬁggngﬁg%%%ﬁggggggﬁwg%R§¥E%Hé&gﬁﬁ%%cope
wi thin the sbenaghkdaait dtnobkpesach iy mn0ighipas thedéRECHIA0 ipediatricAo®Rddcbpe

per cut aneous .incision can be de through the abdom nal wall, and a needle
22/ cannul a 94 be ‘”@g“ﬁﬂ“@ﬁﬂﬁgﬁﬁﬁs | e 22/ cannul a 24 can be inserted

t hrough the incision so that the distal tip of the needle and the distal
end [00123he Referrirgao Eagurd20, poss, thedhetingiubs 600 ishe thetdesieselpositio6, 1R meRberer ri ng
to Figure 2 the needl e 22 can be w thdrawn, leaving the cannula 24 to
brovi de. an- b dearivaned SseligRurhas b oo e S ins Topmach e Grek
out si de t he3omaitil Btdistd) en@TPLEf G infkenbdt 760 BakeE 3OntRE WIBSEHE Proxithalledd of he
cannul a, and the endoscope and sheath assenbly can be directed to extend

t hrough t hethpé@jb%ﬁrqf\fp@@@g tyhe 6 B@pd@ theymember7700 is held stationary with 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.

[00124] 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.

[00125]  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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[001281 Referring to Figure 27, a relatively short feeding tube 800 is
illustrated, the feeding tube having a |ength substantially |ess than the
|l ength of the track 300. Feeding tube 800 in this enbodi nent can have a

| ength of |ess than about 3 feet. The feeding tube 800 can be ENDS119USCI P7
-32 a comercially avail able PEG type feeding tube nodified to have a

feature, such as arail (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 forned by attaching a web and rail to a comrercially

avai |l abl e PEG feedi ng tube, such as by bonding or otherw se attaching the
web and rail to the feeding tube (alternatively, the feeding tube 800 coul d
be formed by extruding or otherw se form ng a feedi ng tube to have an
integral wep a rai feature) .. e, s |Ia e PEG
ype’t aed oD QP PU ar ARCISE baur e Sl 8sfis SRS By e PR i Gon
avai | abl e fbeod¢oupied3y thelpeadimbBlcandes00bof WWededdinpdubd, las a&)wmiﬂl’ﬂigtred&l Théend
Corfl o-Max brand PEG kit for use with a Push Techni que or Pull Techni que.
The feedi ngPktibBamstr tebenl 2 axéanding feona g npsrcap dhgaehe Rfled & daethe praxingly a

tapered dilgiddma drim f@&ﬁn%{ugg k%%&lrég?efd% Ekt@ﬁ?d ﬁ&nﬁh@ﬁﬁs@ & &hoWh H"Flkﬁi% ogheat h

assenbly extending throu provi d by guide wre 32, the feeding
t ube 800 cah saiﬂa.tﬂmﬁéhigdﬂsalatﬂey balatmged tmehe;pn@atnhalaséé@ﬁ)bliﬁhafﬂﬁdmgmh@ ashe

st onach. Th feedl t.ybe 800 can be positioned on track 300 and advanced
distally al ¢ 55% 32%0 to the stomach by using menber 700 as a pushing
element. Al ternatl vely, the feeding tube can be disposed on carrier 500,

and [OAL26¢ ar Figutes B@@O\Ahlqsrratefaé@dimﬁgtl\tqm@hgb@n easitigunga fegdmedube wityn 8r ack 300
to the st Orrﬁ:['%nt dti)P ?r]oé%lnr%gﬁg(ﬁﬁé h&gss thoF P ﬁlc%%%lll}l % Saaﬁgﬂ‘s%déﬁﬁl?ﬂ \%Qp can be

pushed of f asse , such as a
menber 700 HBigseshad ilsaue.a Mahddef fladi m@ecﬂm@mbe&ﬁ)ﬂlels&mpmh lagdn of f t he

sheat h assenbl a suture ot h sui t bI e I exi WI re or tether)
that ext endgJO ﬂr%&w {olandagd @gp&’&ﬁd 3{65?588 \r/ﬁtfon ighie f ERABSEOPE2 50 t hat
the sutur edl@}?tﬁe&@ﬁhf‘ﬂ‘%hé’&ﬂehﬁ%ée‘ﬂfbw&hn&%ﬂ&%@ha?ﬂle {d0dn¥hin Jo6faR8 EAdd

Figure 29, the suture 830 can pu d (such as with forceps or %em)stat)

so that ti p4®2<@némaém§ect LG hhet m@utbécr pesitiondbridisiahendsefabe ¢rslosnoge altche
abdom nal V\@l en&gg 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.

[00127] 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.

[00128] 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

ENDS5119USCIP7



such that the sealing bunper 810 is positioned against the inside surface of
gastric wall (inside surface of the stonmach). END5119USCI P7 -33 [00132]
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
agai nst the patients skin adjacent the incision. The feeding tube 800 can
be cut to sever the tip 820 fromthe feeding tube, and a fitting 850 can be
positioned on the end of the feeding tube external of the patient. In the
procedure illustrated in Figures 25-30, a feeding tube is introduced into
the patient through a naturally occurring orifice and pushed distally al ong
an endoscope after the endoscope has hgen positioned in the stomach. The
feeding tube is then pulled through an incision to provide a feeding access

channel that extend thrP (9 CHSI n to en% % act . l[00133]
Fi gures 31- 3PTHPGETY s gDl Fetiar PedifF BN £ A ret s A e

posi ti oni ng(nat sHoevagli fﬁgpdrtmﬁlﬁn?ﬂﬁ%dﬂlhﬁglub@%ﬂ‘t@tsh@dblﬁéﬂ%@gd: theniacloB00 &id/qer esent

i nvention. Figures 25-30 ustrate a nethod of pIaC|ng a feeding tube in

the smal | i fAEet30e Fasingtance, therferdinaube 300 can be dermed Py pttpehang 3 pyeb pidb@ddur es.
[00134] Ref gr doﬂgnérhm aéaf?laﬁ'ew@fe%n%m@ S%ﬁjﬁeath g o%e%\wgé%cmn hin the

sheat h assenb sing the handl? 100 and endcap 400 can be
advanced t hthewb anheall ook feedhog pxbsl(altematwtie, ttie &tedingewiek &0 cohld terfawsdope and

t he endcap 400 within the st nach ent . . ht source (such as a
[ oht "sour o tiital atpeiy £k AFRivEA Sehe BB T bSRirn Mk Blte SRR, be

enpl oyed fr @aluréd)t 0nd stifid SEdHFAEDBiatlP atdiRBIB IPEGYp& 8dedin hﬁ)eafhdﬂmhmlfee |, so
that the position of the endoscope within the stomach can be observed from

out si de t hetubaP@ean begoastrycted ipavailabls fropu¥iapysdilealtheare ghWheelgd B #hr ough t he
abdomi nal Qs%lk'etedfi’rgg iRk S da’n%’%‘ﬂ%‘hﬁ‘ uséwith H%s@?e&nﬂqnﬁg tgﬁ?ﬂ? needl e

22/ cannul a can Inserted through the incision so t e distal tip
of the needTenhaiqdet 1Ehe meémgltuberwown inhlade ¢ agahing bumper bebqisier §li0andd wi t hi n

t he stomachf %p%é rrlng to Figure 32, the needle 22 can be w t hdrawn,
| eavi ng t he"RERMATY Amt “provi de an access channel extending frominside

the stomach to a point outside the
[00129] 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.

[00130] 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.

[00131] 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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patient. A |l ooped guide wire 32 can be passed through the cannula, and the
endoscope and sheath assenbly can be directed to extend through the | oop
provi ded by the gui de ENDS119USCI P7 -34 wire 32. The endoscope and sheath
assenbly can be advanced distally fromthe stomach into the snal

intestine, as shown in Figure 32. [00136] Referring to Figure 33, a feeding
tube 900 can be advanced along the |l ength of the sheath assenbly such that
the feeding tube 900 passes through the | oop provided by guidewire 32. The
feedi ng tube 900 shown in Figure 3 can include a distal portion 904 having a
construction like that of the feeding tube 600 descri bed above, and a
proxi mal portion 906 having a constructsnan simlar to that of the feeding
t ube 800 descri bed above The proxinal portion 906 can include a tapered

d' ! (a:]g) i;%]b' et% n§% e sh ath%ge Blbfq, remev gefporngﬁ% adelﬁoz{ntda nrf9|og_ K/g)r(]

br and PEG Kl:)ttSmﬁlO§eaP8l40 caﬁeemﬂvamed Over Ehwfhedﬁ@:dnhe goeeto fittaigaifst the paieatse

avai l abl e from Vi as Heal t hcar e of Wheel ing 00137] The_openi ng
through whi in peieent Ge g %mﬁeﬁoq?a&&eceb e tbe R K20 Fomihia i st al

portion 904fee€ﬁ'ﬂ§ tJtﬁeﬁidrbgﬁﬁnggs@% &%sh@ﬁéd@ﬁh@eﬁ@@ﬁﬁé ?eedﬁl'g%beae%t&narl ai
(such as the t shown in"Figures 10, 11, and 13) on one or both of the

portions 90¢1f thﬁdat@% lknbhprobedure lﬂlestchtngntFlmeeSoEﬁQs mf@mgytubmamodw@ track
300 and/ or Eh% ? trleln? Ehrél?g?lgolb'lturgll}? 0 % otrlhlce anci F (f gl(sjfaﬂg 8{#2 Gn 900 is

posi ti oned on carrier out’si and the
feeding t ubencB@@)paﬁﬂeICﬂié éndb&co@éQaﬁbbeﬁlpﬁﬁdoﬁeﬂgﬁtﬂé&torﬁdohng“hé feeding 3aHe.is The

posi tioni ng can, be advanced a carrier 0 behi nd feeding tube
500, 11 dedr gl edttﬁ@ugbe? ey PFﬁ,Yllﬂ?eartl S0 653 ﬁewg@aaeﬁ?ryé&rﬁ lip 715
whi ch can c&;ﬂcgghqoﬂg pafiti&ro 3R be fastened to menmber 700 to assist in
graspi ng and pushing th e menber /00 along carrier 500. [00138] Referring to

ong Do, Blebdbaors 7Rl nls ot MuEFaar be SRPIORrd 0 4 ehot e POPHRER2 Such «hat
t he feedi ngfeetid ngenb%@cdramgw@mﬁ%&%ﬁlbbmmﬁmt@é refat ERemidh. RigarIkBobY

posi tioni ng_ne 700 as the endoscope and sheath assenbly are retracted.
A | engt h of ikigtraie @ myptpdeof plasimgigeedingiupe in the small intestine as an alternative to

standard JET-PEG type procedures.

[00134] 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.

[00135] 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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tip 920 can be grasped using the | ooped guide wire 32. END5119USCI P7 - 35
[00139] Referring to Figure 35, the suture 930 and tip 920 can be pulled
through the incision until bunper 910 is positioned against the inside
surface of the stomach, with the portion 904 of the feeding tube including
the port through which food is provided being positioned in the smal
intestine (such as the jejunum. Referring to Figure 36 an external seal 940
can be advanced over the feeding tube 900 to fit against the patients skin
adj acent the incision. The feeding tube 900 can be cut to sever the tip 920
fromthe feeding tube, along with any unneeded | ength of the tube, and a
fitting 950 can be positioned on the end.of the feeding tube external of
the patient. In Figure 37, the endoscope and sheath assenbly are shown

removed 1o g BRL kel a8 ties Mty L Rl 5 00 e PO Bsehe.  anc

with the feeﬁyngsnkumgeaﬁe;g&h@wﬂhnggmégg]the smal | intestine through the
stomach to pass through an incision through the stomach and through the

Pt | @613, SR AL IRk 3£ Sl ol OGEARL LD, ey PORERAYEEA Ll e Liahed 10

Flgu ube foduced
natural |y oassemblnyrsgclotrhan‘the&earmg t@@@é@aﬁbsﬂxaddgy tiad bngpmvldeddbgsgummlraf t er t he

endoscope h ee 0Si din the stgmach. The feeding t i.s then

pul I ed thr 03%#? ﬁ%t@???ﬁs ol 'avFl%rgeg%wal%aQ@&ai@gﬂ@ﬂa? ggf”"f‘&%t ext ends
through a p@&ﬁtﬁh&fbﬁ@ﬂk@ thdt BEIhS QA g bR 001 e Abovz, ﬁd éﬁx%ﬁifmaﬁ ?Smoﬁ nal |

i ntestine). ?&80141] Figures 38-42711lustrate a netho posi |on|ng and

endcap 400 kavingsa ennstepchion sineitar ¢o thatnefdkgpfeadioy ttémcSOQ Ide‘é;rlhei)@t@vgnT
endoscope 181%% il 88%0%%0}5'&§1?{ntciu99aE%b%re%ﬂQtElggotgpe?ﬁ‘% dha[eoutn@%?&t tt‘olfl SRRl Yy into

the patient 1'ons manua | oad an
endoscope i mh@pmxmpbﬂnlohm6 ogh bencoa@tﬂmaqnl usfiga PEG fd@yhrgrtutprpoﬂﬂye tybe conmponent s

heat h and PRSEEY T HeagED B PECH S Pl TRgiaRer BRcEshr o el or the

distal end gis 5r@§v£ﬁgl@mp%asyfﬁgdlﬁlb5}@%kI\?%eehﬂg pRy be desirable to maintain
a certain angular "o' clock"” ofientation of the endcap with respect to the

cPSORERA MR SRS SRR PR G e e B BB 0 (e
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.

[00138] 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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requiring re-intallation. The nethod and conponents illustrated in Figures
38-42 can be enployed to assist in proper installation of an endcap (and
associ ated sheath and track) END5119 USCIP 7 -36 onto an endoscope.
Additionally, the nmethod and conponents can be enployed to intall an endcap
on an endoscope even if no sheath and or track is enployed. [001421
Referring to Figure 38, an endcap |loading elenent is showmn in the formof a
nose cone 2100. The nose cone 2100 can be di sposable, and can be fornmed of
a lightweight material, such as a polyneric material. The nose cone 2100
can include a body portion 21 10 and a plurality of flexible prongs 2120
(six prongs shown in Figure 38). The di-gsal end 2102 of the body portion
2110 can be rounded or tapered. The body portion 2110 can include a through

h_0| € gtali-jc?g V\’Rleféh'l § rt g@ur& bSo Xﬂcgtfﬂbﬂf cal® ?¥)uﬂ)&f tthkg{%h %}ge%quEan uftil

dire trans ongltudl axis o portion 2110. The
body porti obumpet E(DO msnmecbagangsthz Idlecarfadpeof$hezstoimanic with dlpeepbrtion Ys s

por 1 on 21101 SRkt aisanelSBRa el Vshen SRl Prodd Dbk mufoR M ena

al ong the thergiah iméstineduchas the purdibd)ORefeaip t6 Pidune3Rd dxieranl sosl ssaci at ed
with a rounded or sl oped ron% shoul der 2118. Each prong shoul der 2118 can

be associ at E?ja%af'??dé"’ﬂ 1B fesHing tphesiy to fivegainshhg patienss ﬂﬂﬂéa?j?%‘ﬁbt 9120 can

extend proxjjaRidny The @é@dﬁl ROGNEHOSARBE deito s&%?ﬂmett&s PORFEH tHTGked L8, 6Nd 2122,
Each rounded prong shoul der 2118 can extending radially outward fromits

associ at ed slphg with Zmunmdttd'ﬂengib af/the dwttei and 2Aittiog O &0 l:ih?ebean@momdeon qbr: ong 2120

associ ated w shoul d The |aI ur f aces

of the sp|.né§93%i e@ %%ggffﬁ i 55?8%“ﬁ| &éﬁ%neg?qﬁ%gl an ﬁwa 100, and
the radiall yssémbl\y@fdjshﬁwrnframeﬁeddforﬁ ke nﬁflaﬂgiboa)'lﬁﬁd@l@mfedﬁﬁg fube 806 &80ho6n

di aneter of the nose cone, with the éecond dj anet er bei ng reater t an the

first di aneP‘éﬁltloneq'Wéthrt%ihé‘lal EPTB?R 204 disposertia thy smallintesrm Aot R disdt | der

2118 can beygh @Q@E’xthﬁjnﬂ’gr R dRe sxﬁalﬁlm%rbe thx%%lffllhe sfh b PaLs ftHrQﬁ@l%C h spline
to its associated prong. Accordingly, the rounded prong shoul ders 2118,

t oget her, pingisicndhmughthetstomaghiand through dhe pasiant s ahdomiiveal pial gnd skdhaneter to the
second di aneter. The radially inward facing surfaces of the flexible

[00140] 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).

[00141] Figures 38-42 illustrate a method for positioning and endcap 400 (such as an elastomeric
endcap 400) and sheath 200 on an endoscope 1000 prior to inserting the endoscope on the
sheath assembly into the patient. In some applications, it may be difficult to manually
load an endoscope into a sheath having an endcap, such as by gripping the components
by hand. For instance, it may be difficult to grip the endoscope through the sheath and
apply the appropriate force to urge the endcap to fit over the distal end of the endoscope.
Additionally, it may be desirable to maintain a certain angular “o’clock” orientation of
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)
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prongs 2120 can be spaced apart (either by being fornmed in that fashion, or
due to an applied force) to receive the distal end of the endoscope 1000.
END5119USCI P7 -37 [00145] The splines 2114, rounded prong shoul ders 2118,
and the prongs 2120 can be circunferentially spaced apart at generally
equal angular intervals (e.g. for six splines, six prong shoulders, and six
prongs, each associ ated spline, prong shoulder, flexible prong could be
spaced at 60 degree intervals about the circunference of the body portion
2110). [00146] Each prong 2120 can have a slot 2124 fornmed in the outwardly
facing surface, as shown in Figure 38A and Figure 40A. Together, the slots
2124 in the prongs 2120 provide a circugferentially interrupted groove in
whi ch an expandabl e ring, such as a silicone 0- ring or Teflon Oring 2160

can be seat gd,, aggﬁdorsgrgiga'/x&dpioﬁnﬁlrﬁlf hdthdd Hd éo?rﬁ»oﬁéﬂ?@% e iplo lojed t(l)‘ﬁ‘-tte{lﬁt ed in

Figure 38A can be si account vari ous such as the
i nner di anmeare¢ndaaglomat e'rdoedopeévetménesicbamm,ndtoheradui'sempdjyadreter of the distal
end of the endoscope 1000, and the nunber of prongs 2120 on nose cone 2100,

suchrop g 4 nd O?ﬁ{rh 6 Pgure3L An %ﬁ&:ag Il&ﬁg%eéﬂel%tt Yehbwh h?th@%x% otSAJxEJs@ESh of the

dlstal oscope, and the-inner surface of the endcap, the
radi al |y i nAHN. s’ﬁhlema&ecomﬁ 2{ flecanrigtcligposables pad et beffpmd dfa lghtvesighsur f ace of

t he endoscope uitabl e thickness..2123 whe 0 2120 are

ool oyed | SRt Sty s DO TE e OE BN R a8 RS 60 i

the slots 21w, anﬂh@lld'hﬁﬁyéﬂfﬂeﬂldlecﬁroﬁéielwéﬁb&ﬁr@ﬂ@ sho®4 in Eigurd3B)i MEedisQl

bet ween the progﬁs 212 he, Oring 2160 can then be_slid over bo@& 2110 of
ri

nose cone 23021 &fﬁﬁt@QéPOFWé2#5&ﬁﬁ@8rBWEHQOEWBﬁPGeFQe9@@%?0 ng can
be stret Cheéanqxaﬁdé D %'oféeilﬁz%&ﬁ& e@(&%d?g. agﬁttﬁ@wlcﬁ Bﬂ%d\?\/g‘agﬁ)n&]@éld n
e y 1 nwar

prongs 2120. The O0-ring can thereby provi radi a conpressi ve
force on thedp¢®1ng$ramaeto thedongfudinel axisdifald body paetiocdl 31 10 adheodypoftaames  of

he endoscopb 0TBH0M PBORAPO R I Lie RESEerRAEP R BoBGe Fbakoh  he i st al

end of the Q&ﬁﬁ@pgp%f%ﬂﬂﬁ 4be endoscope 1000 is | oaded onto the sheath
assenbly (conprising the ﬁandle 100, sheath

[00143] The body portion 2110 can include a plurality of radial splines 2114 which extend along
the length of body portion 2110. Each spline 2114 can be associated with a rounded or
sloped prong shoulder 2118. Each prong shoulder 2118 can be associated with a flexible
prong 2120. Each flexible prong 2120 can extend proximally from a prong shoulder
2118 to a proximal prong end 2122. Each rounded prong shoulder 2118 can extending
radially outward from its associated spline 2114 on the body portion 2110 to the flexible
prong 2120 associated with that prong shoulder.

[00144] The radially outward surfaces of the splines 2114 can define a first diameter of the nose
cone 2100, and the radially outward surfaces of the prongs 2120 can define a second
diameter of the nose cone, with the second diameter being greater than the first diameter.
The radially outer surface of each rounded prong shoulder 2118 can be shaped to provide
a smooth radial transition from each spline to its associated prong. Accordingly, the
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.
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200, track 300, and endcap 400). The endoscope is |oaded onto the sheath
assenbly such that the body portion 2110 of nose cone 2100 extends distally
fromthe endcap 400, END5119USCI P7 -38 as shown in Figure 39, and such that
the proximal face of the endcap 400 abuts against prong shoul ders. 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

vi si bl e when sheath 200 is made of a substantially transparent film
material). 1001491 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 i ncludeg7a grooved through bore 2210. The

t hrough bore 2210 has grooves sized and shaped to pernmt the handle 2200 to

lid i i I i i 110
cond W ERS" THERE Y% RO P HoPREs 2 ol s 22 S8 ore 2210
prevent s r otiatuderemtiallylspadednghreatd2z0érally quat &g intérwals he.gnfes sixephiees2100 and

t he endcap 400. Whjle rotation of the handl e 2200 with respect to the nose
cone 2100 SEIWESEOYATHiANE S RraPesreach pprAES SEnIORE SRHAE Hiries not

enpl oy spli gc%ﬁ%écﬂﬂd b8 EARYE S 60! degfed htiald ANAR HRASRUM fdrendR o WRMHody brdibh On  Of
the handl e 2200 wth respect to the nose cone 2100. For instance, it maybe

desi reabl e 2bl®.0ad the endcap 400 and track 300 onto the endoscope in such
a way to maintain a desired o' clock orientation of the track 300 with

resp@o146]0 Esuhtpiss2 190Gan BSvelotd 248 stmed invhe buthgirdlh Favied surfate, bfishothinst al  end
of the endoscope. Nhintainiggﬁthe handl e 2200 rqtationall¥ fixed with
respect to {HdgHe3I8A apdfitgupe HoA c diwesther. the sioteot 1dr iy theengs 2129 BreVid§ament  of

the track S0QuMitiniaRRREHuDEY bRBve B A P BtbaRlarid i BARSEARAICHAOH. 1001501

Figure 40A 1l lustrate cone 2100 extending into the bore 2210 from
t he pr oxi mating ei TeloofO-ting 2héthcindez296]. Theradiab diickalesss] 138 obthetpaorgs 12200 can

i ncl ude one.,or e _..sur es for. ovi,di. a pressing.force ai.nst di st al
Loctace rsifthedlRlE pidih 68K R befiafl @ G 8 Al ET RN S BhE SudRu vt hg
mul ti pl e gemaérdihifeteeshdan fbrad) ©d the@Xl@pstho B6te2didMeRKbethe dideal pidafith@al |y from

handl e 2200. |n Figure 40A, six extensions 2700 are Provided, one for each
groove in t#iossope 890, ged thewimber afipsongs244Q ppesezppgy2 100, such that when

prongs 2120 are disposed between the outer surface of the distal end of the endoscope,
and the inner surface of the endcap, the radially inner surface of the endcap is spaced
from the outer surface of the endoscope. One suitable thickness 2123 when six prongs

2120 are employed is about 0.032 inch.

[00147]  Prior to seating the O-ring 2160 in the slots 2124, the distal end of the endoscope 1000
can be inserted between the prongs 2120. The O-ring 2160 can then be slid over body
2110 of nose cone 2100 and up over the rounded prong shoulders 2118. The O-ring can
be stretched over the shoulders 2118 and be seated in the slots 2124 in prongs 2120. The
O-ring can thereby provide a radially inward compressive force on the prongs 2120,
urging the radially inwardly facing surfaces of the prongs 2120 into engagement with the

outer surface of the distal end of the endoscope 1000.

[00148] 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,
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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
di stal surface 412 of endcap 400 as handl e END5119USCI P7 -39 2200 is
advanced proxi mally al ong 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 handl e 2200 as the
handl e 2200 provides a pushing force agai nst endcap 400 and prongs 2120
provide a pulling force on the distal end of the endoscope. 1001511
Referring to Figure 41, a pull ring 23QQ3gi.s shown attached to a distal end
of the nose cone 2100, such as with a pin 2308 which extends through a pul

ring collar -1 nt re 2 i

conbi nat i ona@gﬁﬂyg@% % %%J‘é_% rtrgl%rﬁ %’@%ﬁfak{%%ﬂ%?%#gp Q%%%Q_‘g% ag} E’gt nose
cone 2100 apwng kisouldend | FheA2-0idg 2l 6@l ada twopugimal grdngendst?d 22 eeshownite 2100 vi a
t he spline and groove arran nt permts a user to.provide a djstal

pul 1ing (teP¥NeE) MigRwe 38nastqﬁ€8érm£@ecpﬁ@gﬁaéwmd&&gﬁwf% eéfef&ﬁh@}%@a via the
nose cone  Bd{iGibleMihdn@hdth LO@isIRdMR off b "RbKMRIally AdngpaRh O inRlatePidBNi NY
(conmpressive) force on the distal face of the endcap 400 via the surfaces

2710 | 2200. 1Q01521. R Iri t Fi 42..th | i i f h
? L uBi4o® e Bufiemdu o daaig Ao FRLFEhrP A @ ppnsle 25ulE s ARE peESF o T o
the pull riegwdrlidg extehdifg BiniscX04 @Rtendify Grdinercehital Hubr2008 2808 pushi ng

on the handl e 2200 in the directign indicated by arrows 2250,. the endcap
400 is pushigludet peropeeddheough beg 249 Thetheqvah beispe 19 baveranessized and i ng i s

forced of f Yy Bsit HedRinds Y8 ho 1I\& hd; lﬁ%ﬁ, hellh sENGIRQE, f rom t he
di stal end o?a?ﬁgﬁenﬁoscoBeQIOg%(gﬁgeggggﬁﬁﬁggﬁﬁ rou%ﬁﬁtﬁe tﬁ#ougﬁybore 420
of the endcpgtid®0]100en ndsagorR1H00c Ahe engrgémemp 0§ theisphivead 24 béwithtthregreovdds cope
proxi mal of th dcap 400. .10 31 1 i.nstal | ati.,on enbodi t shown in
B ur os. 3. i 2 bR Rnc Belion i R ot 208 il 30 R e B B0 in f ace o
t he endoscope eA@P 400t WHile@ytatibreoMhORERII2DD0 vath resHRECNsithehose potsdling force is
provi ded by handl e 2200 agai nst the distal face of the endcap 400. Figures

43- 47 i |1 usteud ke pgsmitfaddp An plteraatiyssabadinentihat dass ROIEMRIPY sRIWes #andoosi ti oni ng

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

nose cone 2100. For instance, it may be desireable to load the endcap 400 and track 300
onto the endoscope in such a way to maintain a desired o’clock orientation of the track
300 with respect to features such as optics and/or working channels in the distal end of
the endoscope. Maintaining the handle 2200 rotationally fixed with respect to the nose
cone 2100 can aid in avoiding angular misalignment of the track 300 with respect to the

distal end of the endoscope 1000.

[00150] Figure 40A illustrates the nose cone 2100 extending into the bore 2210 from the proximal
side of the handle 2200. The proximal side of handle 2200 can include one or more
surfaces for providing a pressing force against distal surface 412 of endcap 400. In
Figure 40A, the handle 2200 is shown having multiple generally wedge shaped
extensions 2700 extending proximally from handle 2200. In Figure 40A, six extensions
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
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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
wor ki ng channel of an endoscope, as a pushing force is applied to the
endcap. The sheath and track are omtted END5119 USCIP 7 -40 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. [001541 Figure 43 is a schematic isonetric view of the

| oadi ng apparatus 3000, and Figure 44 is a partial cross-sectional
illustration of the apparatus 3000. |n_Rggures 43 and 44, the endcap 400 is
shown for illustration purposes, with it being understood that the endcap

400 i S _not qu'Otls Qévakgegi ﬁ@ﬁ%ﬁgﬁﬁgg 8%%6:0{@6 grd rcﬁdlnéﬁlggpg?ﬂgégz el Ia zﬂ?t rate

steps in appar an e
endoscope, erabestzveo camnbloBbenefieiakinpreveaiathd aategial o1 auﬂtapm(md"rdm bheg gener ally

transparent for purposes of ill ion apd ar i (t,hough endcap 400 and
endoscope BIFpABEOTESR st cw@ﬁﬁéﬁv theﬁlﬁ%«ﬂ%&ﬁoe%ttﬁ%ﬁan@r 2300 providias red).
[ 001551 Appﬁﬁsﬂtnlg%l%@(agalhga%ha&sao@a&pﬁxngseﬁtzo @Fbv@%é}g%ulﬁng &t drofe 8Rfal | ON

3200, and translating section 3300, and a rin shown in Figures 45
and 46, theeshyfdheendes®pPO0 can include one or nore expandabl e menbers, such
as resilient cylinders 3500, which can engage an internal surface of the

endoBorsg, Rbﬂ@i‘hr%&o Pygubed NG paagingi 2006 s‘m)m bﬂaoﬂed wod diktaDerdhdtietos@torehe
endoscope. ers 3500 can be forned of sui tabl e naterlal such as

rubber or hich @s Biith e 3 Q& whigh é*tr«%qsghrowh 2 Rulbsipaerller A and iptonhen
conpr essed g%@h'b\érezﬁ'l&? njg Y Zr 0°tfg o @X@Sﬁorp ftﬁépamﬁ%%blowgfﬁh ddSorcoul d

be enploye ch as nenbers expa y In Referrlng
to Figure A4the disted emybf thdeos c:bﬁé)QlQﬂaamdbhae lepz2ed shdnbbnwgm&dm thesosde
e rub s can be

surface of th§¥&8 'ﬁ? ihan f ansi on of t. é igdg£ _
provi ded, i Vi fhe RORR AR %’HV TREETREN PETES <D HI%Y‘ ¢ f 8% ecti on
3200, as deﬁ@h%g@hsm@r&et&nltue &rbspe | V1ROl gRefeandt4pH 00/ i Aihg Wb& cbhe W th

the cylinders 0 exganded within the working channel of the endoscope to
conpr essi vel PO hHg@ theeamedtime |exgrting A @roxdmalipashing feompaessiyekiorsg aartbhnel |

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

[00152] Referring to Figure 42, the application of such forces is illustrated schematically by
arrows 2250 and 2350. By pulling on the pull ring 2300 in the direction indicated by
arrow 2350 while pushing on the handle 2200 in the direction indicated by arrows 2250,
the endcap 400 is pushed onto the distal end of the endoscope 1000 and the O-ring is
forced off the prongs 2120, such that the prongs 2120 can disengage from the distal end
of the endoscope 1000 and be pulled through the through bore 420 of the endcap 400. O-

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

[00153] 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
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the translating section 3300 can be drawn distally relative to body section
3100 (as indicated by arrows 3302 in Figure 47). As shown in the Figures,
body section 3100 can include a recess 3120 having a proximally facing
surface 3122 for engaging the distal END5119USCI P7 -41 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 conbination of the pulling force provided on the
endoscope by the cylinders 3500 being pulled distally while engaging the

i nside surface of the working channel, and the conplenentary reactive
pushing force exerted on the distal surhygce 412 of endcap 400 by surface
3122, serves to press the endcap 400 onto the distal end of the endoscope.
Accordi ngl ye the ar at u 000,can .be used tq, install the end 400 on the
di stal end %?mEﬁ%ﬁgﬁﬁ%g%Sg%éﬁﬂ?ﬁﬂu@“ﬁ%?&%ﬁ%“gﬁh%gﬁﬁﬁ’a%%”@%ﬁ?& I'ng the
exterior suillusteged i@fFiguies sndbemapeaised totpositishaatidcap bn thestigaltdad iofarenpl oyed) .
1001581 The conponents and operation of the apparatus 3000 will now be
descri bed i §hdaesore: ipRduding ingppHeationg VaFE @ SP‘??“F?‘@V:‘?‘éEaCEBS-‘H’F employgd| | as
cross-sectional illustrations 48 and 49. Body portion 3100 can include an
out 00K} f aEigurerdB\is alechebmtit isomboidwidvably és 13ddite appdrattB8 13080, d8ddygunadi4/ s can be

joined together in any. suitable er, suc i th screw pe fasteners,
oLors. b oA s SioR] ah iatied RN JangmiGmoRc I Finas 4F i AR | on' 5800
can be dis p&fél@eg; £90 ik S3n PRAfITus@htion ﬁﬁiﬁd@éé} wtitlﬂ_ﬁ‘t %ﬂi@’urﬂ@fstdoﬁﬁhat %’ec&dga%nd can
i nclude a hub 3316 and outwardly extending ring grlps 3318. The ring grips

3318 can ex4®hd nefunafen! dheappprsts3000.3 B 1mreskidotfyland Hdllspatevicaeth bet ween body
portion she 0] i FiL.aure 44 and
Figure 48, %@@gﬁk%gﬁgéé%?%%@g%gﬁﬂgﬁﬁﬁﬁ%agg%ﬁgﬁ%gﬁa§?gﬁﬁ&§ﬁh&gﬂ§’body portion
3100 such tdmbscopt aid ¢nglcgelbdingilluS2DE to de zonatlhbiranspartit foemppases 60 body

portion 3 100 and su that rotatjn ection is rot ble with respect to
P s at i ng IuErPBANS Sath Unaueh R 1 fsiiescaes B toreL ke &AM8500 oan
have end 32@spReRinYRetia frQkdired). recess 3105 provi ded by body hal ves 3106
and 3108. End 3202 can include a ring 3204 forned on an outer surface of

end [331%%1 TRSere&tQ@Mﬁ)%QﬁclLéesra%%ﬁiy \s/e%%o}l 91(?0, 9830 Sh s%%tqgﬂ 3200, and translating
section 3300, and a ring 3400. As shown in Figures 45 and 46, the apparatus 3000 can
include one or more expandable members, such as resilient cylinders 3500, which can
engage an internal surface of the endoscope, such as by being positioned within a
working channel of the endoscope. Cylinders 3500 can be formed of any suitable
material, such as rubber or synthetic elastomeric materials, which expands radially when
compressed axially. Alternatively, other types of expandable members could be

employed, such as members which expand by inflation.

[00156] Referring to Figure 46, the cylinders 3500 can be expanded to engage the inside surface
of the working channel. Expansion of the rubber cylinders can be provided, in part, in

connection with the rotation of rotation section 3200, as described more fully below.

[00157] 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
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whi ch can be fornmed on an inside surfaces of body halves 3106 and 3108. The
mating of ring 3204 in groove 3107 permts section 3200 to rotate with
respect to body section 3100, while preventing translation of section 3200
Wi th respect to body section 3100. END5119 USCIP 7 -42 1001611 Rotating
section 3200 can include a collar 3208 which can be gripped by fingers to
rotate section 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 section 3200 independently of the position of rotating
section 3200. Accordingly, the ring 3400 can be aligned to have the sane

pl anar orientation as that of ring gripg133 18 on translating section 3300,
regardl ess of how rotating section 3200 is rotated. [001621 Fi gure 48

provi des an i ~ i i radl . rthons of
t he trans|%§?%§H§§@F%§%ﬁé oggﬁﬁﬁgﬁgﬁfﬁ%% |ngoéiéﬁﬁgﬁﬁéaggFg%Hggg%ggre 49
provi des ansectod arifethesghedert 300canbs resracttd distlly iré¢lhtingt to &bdysectbn PHIGt | ons of
t he apparatys which are l.oyed to en e the endcap or endqscppe. The
{ranal at1 ngrcurtngs: BsemBIRtm e P BEA T PEURE G5B <BleEht gt he | engt h
of the trang)mdelds56@6dih®pullciBstABNIRIR enBSifs i drsideSsurBBOYMhé Wotkil ng an
enl arged bore section 3344 extending along the I ength of hub 3316. A shaft

3350 ext endehanngloangrihe eqipplemenianysemguopushing fefcg exerigdian thedisabsurfage bk e 3342
and suppor i r r i .1 hj . haf t
3350 can ex%gﬂlgk#r%b%’as%ﬁ?%s% ﬂéhsgzh%ég%é &f‘sﬁhéeﬂé&gﬁ olrtl(gb %ﬁg ﬂ?gcgsjgl egglé gﬁ1 end
3354 can haweloatvpenAacqediaighyi thempparatus 8008k daw de higedt th énstatinthe andegp H8hot theof t he
shaft 3350, solgp%% thedsecond.ﬁnd 3&@? can be, eayloied to conpress the
cyl i nders 3%8@! endgy thendpseops Withguthglqinefotheyyise santpciing the ¢Xterarigprlatge 4
nmenber 33600f the BhdREHRGr e shbatk (1la Heath i emPlé§ed316. The internal Iy threaded
menber 3360 can be in the formof a nut having an internally threaded

t hro ole that is generally cqoaxially alLighed, wth respect. to central

bor S5 %, Té EtnerEudSREREatbn bl B Baie L Sh Rl b By PR Lnee oo

3360 is fix@asail With hefeRAEEOFifided 43415 lagiivieN@s &1884-de0tiorB Nistrdtidd 68 indRabat i ng

section 320Q can i.nclude a qugitudinally extendinq i nternal channel 3242
i

which s gBASYRartign 3 Hqag incuds an pyisy suifdch Prayaqsd by tvg bedy halgessH 06 apd
external ly gfyge %9 hIREDER be joined together in any suitable manner, such as with screw

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

[00159] The translating section 3300 can be disposed at least partially within the body portion
3100, and can include a hub 3316 and outwardly extending ring grips 3318. The ring
grips 3318 can extend outwardly from hub 3316 through slots provided between body
portion shell halves 3106 and 3108.

[00160] Referring to Figure 44 and Figure 48, rotating section 3200 can be supported at an end of
body portion 3100 such that rotating section 3200 is rotatable with respect to body
portion 3100 and such that rotating section is rotatable with respect to translating section
3100. As shown in Figure 48, rotating section 3200 can have end 3202 received within a
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.
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3260 is disposed to slide in bore 3242. The nmenber 3260 can be in the form
of a screw having a non-circular head 3262, a |ongitudinally extended
external threaded portion 3264, and a |ongidtudinally extending through
bore 3266. Through bore 3266 extends END5119USCI P7 -43 the length of the
screw 3260, and can have an internal dianmeter sized to receive shaft 3350

t heret hrough. Through bore 3266 can be sized such that shaft 3350 may rotate
freely with respect to screw 3260. [00165] The head 3262 of screw 3260 can
have t he shape of a regular polygon. Bore 3242 in rotating section 3200 can
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 ), so that screw 3260
can translate in bore 3242 relative to rotating section 3200, but such that

SCre 0 i . - Al t i r.ofaf i i

At QBT RSaifEARUO AR eeh Src U Sl I8 i o) bRl Oty il o roe
ot her f eat useetibioB2(erRing 8400gcaslbe dupypritd atresl emtliof rotating secticevd2BRB0chahathi n t he
bore 3242, ile ensuring.that, screw raotates with rotating section 3200.
Po0t60 A shihe 0B iR S aedly eodf ilobhinalpt et Sling eiingn8 " or *2hat ¢
3350. Shaft ingepdndéntBITehe SRARIBDkdtdtk sebtichBOD. A3 dingHC thedmgWabb cah et

screw, pin, adhesive, or any other suitable fastenlgg means for fixing
col | ar 3356aligned Haliave ds5RmMeminanprigwspn @athapel msgrassd | 8 an tveylaing242,  and

has an out egecgglgw[egg}d;&goﬂh‘pp& 'ntgosga@g%pgﬁﬁgtaﬁaafreel y transl ate and

rotate with respect rotating secti surtace 3358 of collar 3356
can abut or  otherw se engage an end surface of screw head 3262, as shown in

Fi gulIB104.  Figumesth prrdfesan sipres sehyiptic caess-segfionaldlpLrasn of RAHOT Sifppor t ed
on a porti Offargiatihggeé%ﬁfﬁo@éﬁﬂheYmtﬁlg s@eﬂo%rs@g%,g%ﬁmi £ 89 Bftfdes 4! i nders 3500

can be supported oOn a portion of the shaft whi ch extends outwardly
from an enderlarged $Be@atd crossasestiatal ipstsaoniof pod®0Hof thrmeppacaths which a8500 can be
di sposed on_shaft, 3350 bet ween shaft end 54 and.a space 352 Spacer
3355 1o or FEBOA & Repes e Fian erriaPes. AT eRs s SOt Bebeykl | T en
than cyl i neetal 5520 08342080deinRaRE ledgthdf GRNtraaslaiify dedeorf. OTHE @htral boRd 384Diie
washer. The second cylinder 3500 can be di sposed on shaft 3350 between

spacer 3352shomep iaclb@pg a@nenlgrrgﬁg Bere section 3344 extending along the length of hub 3316.
A shaft 3350 extends through central bore 3342, and sized with respect to bore 3342 and

supported in bore 3342 to rotate freely within bore 3342. The shaft 3350 can extend from
a first end 3352, to a second end 3354. Second end 3354 can have an enlarged diameter
relative to the remaining length of the shaft 3350, so that the second end 3354 can be
employed to compress the cylinders 3350.

[00163] Referring to Figure 48, an internally threaded member 3360 is disposed at an end of the
hub 3316. The internally threaded member 3360 can be in the form of a nut having an
internally threaded through hole that is generally coaxially aligned with respect to central
bore 3342 and enlarged bore section 3344. The internally threaded member 3360 is fixed

with respect to translating section 3300.

[00164] 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
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3354. Spacers 3354 can be disposed on shaft 3350 between the second cylinder
3500 and end face 3302, as shown in Figure 49. END5119 USCIP 7 -44 1001681
To enpl oy the apparatus 3000 to | oad 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
wWith respect to the body section 3100, with shaft end 3350 and cylinders
3500 di sposed in the working channel of the endoscope; wth the endface
3302 of translating section 3300 against the distal end face of the
endoscope, and with surface 3122 of body section 3100 agai nst the distal
face of the endcap. Rotating section 3280 is then rotated (such as via
col | ar 3208), mhich rotation causes screw 3260 to rotate within nut 3360.

As screw 326 4 ﬁe sctél §§\§]§%ﬁ9ca Ha@ﬁ%ﬁ @Eﬁ ldqhhn?etér%?zrew i L el 0” in

bore 3242, in a cor ance wt Itc rea on screw 326

Rear war d rm?r?tﬁ@&ha:retthfowhr é’hro’ﬁ@ﬁﬁonp@%@sam&wahedcsmh that B35 63 femayertale V\/m chin
turn causes q Eaft 3350 anngﬂaft end 3354 to nove rearward relative to
the transl ZESIONIEEEPFEAC SrEY ereby conpressing the cylinders 3500 and
causing the Xllnders to expand radially and conpressi vel ngage the

i nsi 98165 f Tbeheaaf 3%%0fmrdw 0qahéaav1eﬁledfap@héaeqw SQObeOn 1 26 42 ithen, with
t he cylinder t he.end 9 t he
it can b Earsh 200 Fi s 08 SR STR0RF e Band HRIEROBH AR e, ¥ g
gri ps 3318. headl3262 (eﬂ@&ﬁéﬁagoﬂalrcircssgsg:rtiopsf1&3&82@1@ hex&lohal?, sb eteut werewl 3260 ce on
transl ating section 3300 such that section rearward . with

respect to tdiAnglatetin Sared2Ae relavay ngattqgéecttornaﬁiﬁgp eﬁ‘it ﬁ‘tfhstE%tsFr@W 33808 r ear war d

as shown i nedrsQAh& tﬂot@de’\w&ﬁﬁnﬂin@%&éﬂoﬁ%zm ﬁftéxﬁ!&ve%’?'%)ew Bk ofIgRsels in the
shaft 3350 and cylinders 3500 noving rearward. Because the shaft 3350 and

cylinders 36@03ﬁﬁ&whmbamﬂmﬁﬁaw@getwbmﬁhmunfbrmnmmangdghmecmwbmoeeﬁo t he
cylinders are n xpanded fu r,..IThe r.ear rd force 0
(ensi Tt ovTal BoRARHRbart S hnid BRuHER (B Riie A FBite 8™ ot e na

surface of B810®.endoscope) exerts a rearward force on the endoscope (pulling
force on endoscope), while surface 3122 on body section 3 100 pushes on the

di stigh1defCeahatt DS1FRISAR diPGEAAbNHaY shaB%nli 3852 of shaft 3350. Shaft collar 3356

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

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

[00167] Referring to Figure 49, cylinders 3500 can be supported on a portion of the shaft 3350
which extends from bore 3342. Cylinders 3500 can be supported on a portion of the shaft
3350 which extends outwardly from an end face 3302 of translating section 3300. One
cylinder 3500 can be disposed on shaft 3350 between shaft end 3354 and a spacer 3352.
Spacer 3352 is formed of a material which is relatively harder and less resilient than
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.
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section 3300 is drawm 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. END5119 USCIP 7 -45 [001701 While the
present invention has been illustrated by description of several

enbodi nents, it 1is not the intention of the applicant to restrict or limt
the spirit and scope of the appended clainms to such detail. Nunerous other
vari ations, changes, and substitutions will occur to those skilled in the
art without departing fromthe scope of the invention. For instance, the
device and nethod of the present inventiggn has been illustrated in relation
to deploynent of a feeding tube through the nouth and esophagus, but it wll

e SR 078 erblaS AL AR UG 188D BRAPBI GBIl fhe ST 026 DS O

t he |ns nce cou accessori es
into t he bowdyosifiomedghitiotebpact mﬁaérmj;s;; and endbscdpergs hibhvarin ﬁ@uwa‘l Ivsythahe:_ur ring

openings in the bod over st.ruct ure of enent soc at ed
with the pr E%‘@fﬁ‘mg ﬁ%‘é’ﬁ%éﬁ E‘af‘rfob‘iéarglpf’%?%‘f"ff}éqs9e‘iﬂé% F.bsgﬁseg§0%3 for

provi di ng t feafdasss@mdslihasiBsodtyisfdi&l @l ke ®biking dhathdl bf B eHH&%p%t OOd t hat
t he fore90|ng description is provided by way of exanple, and that other

modi fi cati owg lﬂw)ﬁndfﬁccaw&@f translgdngsiectioneeP00rageing the distl erddiace afdharting from
the scope an o3& ! E:'z;[nd w1tht FracePPS cﬁi%gdy se%ﬁon 31Oltzil\alDasi%:sIT%hJSc(i:lséD ?fac gf tw]at s

Cl aimed: 1. An appar atus OF positioni‘h Rd 26F Can endoscope,

t he appar at ergicajs OR@talisd $2@tiore3X00ris thes ecsmedn e(michfa@ Maeqonhxy}zmg),avlﬁmmembm t he
devi ce; and a second_canponent eratlvel assoc% ted with t first
conmponent afR¥SFOGER] B00p f%a‘Fé‘ég'é’b'ﬂu‘@éW S $GIgV P FedreWwhet ei n t he

second conpeiftesiis a RARARAN ifeBtiorAR Db 1392 8in 08t &ancO Wit ehERAAT ARATAILUgh an
opening in the device. 2. The apparatus of CJaim 1 wherein the first

conponent i en sadeyp 824). t Reasyardymavefgnicd seigw 3260 pushes shaft collar 3356 rearward,

which in turn causes the shaft 3350 and shaft end 3354 to move rearward relative to the
translation section 3100, thereby compressing the cylinders 3500 and causing the
cylinders to expand radially and compressively engage the inside surface of the working

channel of the endoscope.

[00169] Then, with the cylinders 3500 expanded in the working channel of the endoscope, the
thumb can be inserted in ring 3400 and two fingers can be inserted in ring grips 3318.
The fingers in ring grips 3318 can exert a rearward force on translating section 3300 such
that section 3300 is drawn rearward with respect to body section 3100. Drawing the
translating section 3300 rearward as shown in Figure 47 (in the direction of arrows 3302)
also results in the shaft 3350 and cylinders 3500 moving rearward. Because the shaft
3350 and cylinders 3500 move rearward together with translating section 3300, the
cylinders are not expanded further. The rearward force on shaft 3350 (tensile force in
shaft 3350) and cylinders 3500 (which engage the internal surface of the endoscope)
exerts a rearward force on the endoscope (pulling force on endoscope), while surface
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.
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the device simultaneously with the second conponent applying the force to
the endoscope. 3. The apparatus of Caiml wherein the second conponent is
adapted to apply a force to an outer surface of the endoscope. 4. The
apparatus of Claim1l wherein the second conmponent is adapted to apply a
force to a surface associated with an internal passage in the endoscope. 5.
The apparatus of Claim 1l conprising an conponent which is expandable to
engage the endoscope. 6. The apparatus of Claim1l wherein the first
conponent is adapted to apply a pushing force to the device, and wherein
t he second conponent is operatively associated with the first conponent to
apply a pulling force to the endoscope -gknul taneously with the application
of the pushing force. 7. An apparatus for positioning an endcap on the
di stal end of an endoscope, the apparatus conprising: END5119USCI P7 -47 a
Ioading el ement conprising a first end and a second end, the first end sized
to pass. through the endcap, and the second end adapted to releasably engage

t he 105104 8’#&6&6 Rrpent igkersion gpebeeg illustated sy Apsrighon el eveRhsmOSHBeES: i ¢ he
| oadi ng el efept e MBHtoR&T él?en%b}féa% fof éstRt or it the SREit EHcpélgﬁeoigche 4 par at us

of Caim8 further conpri a ring sized to pass over t firs end of
t he | oadi ngclellmsrtenmchamlallcaﬁambmu@bthbevan@tlen@pdmde@ @lmubtsmtgtupnsomj@ccmo The

apparatus o 8 further .co i Si.ng.a wi t ect to
e Foadi n R sRiRa e e g TRoce iR T BF Slps g Mucfyilh  Fon RS

endcap. 11.thAdedppaidhethiod of the preser @Atk ladsibeeh INubthatédingsldgscpe, the
apparatus conprising.; a conponent having a first configuration receivable in

a passagewa$ePiqymsat %%’@gélag@lbe thquetythe giogHpnd ssephgarsaPidhWilbbe whigsodg an

i nner surfagg P%seﬂt“ﬁveﬁﬁé&ﬁ&ea Mcabﬁﬂ?t@otﬁ@?gﬁmﬁ BF HR®6aP | Md F5SRGAREED Wi th
the nenber tfor reversibly ch ngi ng er

could be used to direct medical accessories into the body through other openings,
including other naturally occurring openings in the body. Moreover, the structure of
each element associated with the present invention can be alternatively described as a
means for providing the function performed by the element. It will be understood that the
foregoing description is provided by way of example, and that other modifications may
occur to those skilled in the art without departing from the scope and spirit of the

appended Claims.
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between the first configuration and the second configuration. 12. The
apparatus of Claim 1l wherein the conponent is expandable froma first

di aneter associated with the first configuration to have a second | arger

di aneter associated with the second configuration. 13. The apparatus of
Claim 11 conprising a translating section and a rotating section, wherein
the rotating section is operable to reversibly change the conponent between
the first and second configurations, and wherein the translating section is
operable to provide a pulling force on the conponent. 14. The apparatus of
Claim1l 1 wherein the mechanismis operable to conpress the conponent in a
first direction, and wherein conpressi angaf the conponent in the first

di rection causes the conponent to expand in a second direction to engage the
I nner surf@ﬁgt%fcfaﬂge&assageway in the endoscope. END5119USCI P7

1. An apparatus for positioning a device on an end of an endoscope, the apparatus

comprising:
a first component for applying a force to the device; and

a second component operatively associated with the first component and movable
with respect to the first component, wherein the second component is adapted to

applying a force to the endoscope through an opening in the device.

2. The apparatus of Claim 1 wherein the first component is adapted to apply a force to
the device simultaneously with the second component applying the force to the

endoscope.

3. The apparatus of Claim 1 wherein the second component is adapted to apply a force to

an outer surface of the endoscope.

4. The apparatus of Claim 1 wherein the second component is adapted to apply a force to

a surface associated with an internal passage in the endoscope.

5. The apparatus of Claim 1 comprising an component which is expandable to engage

the endoscope.

6. The apparatus of Claim 1 wherein the first component is adapted to apply a pushing
force to the device, and wherein the second component is operatively associated with the
first component to apply a pulling force to the endoscope simultaneously with the

application of the pushing force.

7. An apparatus for positioning an endcap on the distal end of an endoscope, the

apparatus comprising:
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a loading element comprising a first end and a second end, the first end sized to pass
through the endcap, and the second end adapted to releasably engage the distal end of the

endoscope.

8. The apparatus of Claim 7 wherein the loading element comprises a plurality of

resilient prongs.

9. The apparatus of Claim 8 further comprising a ring sized to pass over the first end of

the loading element and capable of being expanded over the prongs.

10. The apparatus of Claim 8 further comprising a member slidable with respect to the

loading element and having a surface for applying a force to the endcap.
11. An apparatus for use in association with an endoscope, the apparatus comprising:

a component having a first configuration receivable in a passageway in an endoscope,

and a second configuration for engaging an inner surface of the passageway; and

a mechanism operably associated with the member for reversibly changing the member

between the first configuration and the second configuration.

12. The apparatus of Claim 11 wherein the component is expandable from a first
diameter associated with the first configuration to have a second larger diameter

associated with the second configuration.

13. The apparatus of Claim 11 comprising a translating section and a rotating section,
wherein the rotating section is operable to reversibly change the component between the
first and second configurations, and wherein the translating section is operable to provide

a pulling force on the component.

14. The apparatus of Claim 11 wherein the mechanism is operable to compress the
component in a first direction, and wherein compression of the component in the first
direction causes the component to expand in a second direction to engage the inner

surface of the passageway in the endoscope.
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