-1 100011 Cross Reference to related applications [00021 This application
clainms 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. [00031 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 Nunmber of [00041 Field of the Invention 100051 The
present invention is related generally tolnedical devices and nore
particularly to devices and net hods useful in endoscopic procedures. [00061
Background of the Invention [00071 Mninally invasive procedures are

desi rabl e because such procedures can reduce pain and provide relatively
qui ck recovery tines as conpared with conventional open nedical procedures.
Many g el j i r s af; erformed with an endoscope

(i ncl {?g?ﬂg Cods e i @/ raffetd lcaﬁgﬂs;;es) . Such procedures permt a

physi ci to._, positiaon, manipul ate, apd view nmedicgl instr nts and
acces@gﬁﬂes ThisapRlicapien ﬁaﬁseﬁtmtx WrtB%gﬁ‘O&Iqu 3@@@% O%p\gﬁgﬁﬁrqﬁﬁr@ﬁe
patient’'s bogkerpbRRAASERRNCcES U JeBhMuEBSs | 144619SL(HubRshed GHUSN
"endosur gi cal " approach u5|ng an endoscope éoften arigid | aparoscope). In

this type of2 809%; 1% ybliphed asddS 0@/ GA30896)i kS d0/410086 a pati ent
through tro i 0081 Still less invasive
treat?rents iﬁ”@?ﬁﬁ%h%@ﬁ%@@;’?’e&g@%w&wf%?@%gh insertion of an

endoscope through a natural body orifice to a treatnment site. Exanples of
this BBPHoachhisrppcationselpims privrithio and dncopnprates by igfrence HS Ratent d\ppligaiions copy,

hyst er oscopy «\E§ieRAGRARR HQQHQQW&W@@M an Add-to Catheter”, (Attorney Docket
END-5335USNPS5) filed May 12, 2005 in the name of Long et al. having a Serial
Number of

[0004] Field of the Invention

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

devices and methods useful in endoscopic procedures.

[0006] Background of the Invention

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

trocars placed through the body wall.

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

endoscope through a natural body orifice to a treatment site. Examples of this approach
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and col onoscopy. Many of these procedures enploy the use of a flexible
endoscope during the procedure. Flexible endoscopes often have a fl exible,
steerable articulating section near the distal end that can be controlled
by the user by utilizing controls at the proximl end. [0009] Some flexible
endoscopes are relatively small (1nmto 3mmin dianeter), and may have no

i ntegral accessory channel (also called biopsy channels or working
channel s). O her flexible endoscopes, including gastroscopes and

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

ot her accessory devices to performdiagnodis or therapy wthin the patient.
As a result, the accessory devices used by a physician can be limted in

si ze by the ﬁhlcﬁlﬁe,tlﬁt arefnot hited wes@eisyops Aysibscopy, teb@phageyastretdiedenoscopy,

R LTSI I EE ATV RN ST

Certai n specigdezrdp I%B&ﬁ?&Oﬂqgﬁbfére’ﬁd@s\éaﬁés%lﬁleﬁha&%x?ﬁe |s?€e%lé"9{1&ll£lglgc hannel
endoscopes havi'ng a working channel of 5mmin di amet er, which can be used

t o pass rel asectien gear theglistalzend hat oani kesconrplleddbyheused by @labalbg contiols & thaict i on

| ar ge bl ood clots her specialized endoscopes include those having two
wor ki ng chanRgrdne Eﬂ di sadvantages of such large dianeter/nultiple working
channel endoscopes can be that such devices can be relatively expensive.

Fur t hi®P09]s uchomeflgeblgicadescenssin relapvely wael ( Hymde Amaein dzbeisn gpdmaydievhay e
d
Gt frcl ¢t o iderd] BResSRE BRSO EARERRDS] hALiY Bl oblipd anBligf U™ ¢

systens rel aﬂedblta@ndm;c@iadoﬁdﬂdhﬁg gadtobcopss zinalrcolomempb:e hawdSnfegtad morlan® 25, 778,
Silverstein;

ent 947, 82 107530 ubllshed ugust 8,
20051 n the el avm%ﬂwms@r Bé@h@ﬁfﬁ B t@,ggm@bg) of extfodbringahnt age of
known syst enfn|o9idghfedd@l @Vitédlanfi Othet Q&egbﬁyt(ﬁlvwgﬂé) plfofin q?a‘éh&ﬁs oMA&dpy
external ly of an endoscope to nove, which'nmay cause the accessory tGo |ack
ENDS119USC!| Pwithi® the patient. As a result, the accessory devices used by a physician can be limited
in size by the diameter of the accessory channel of the scope used. Additionally, the
physician may be limited to a single accessory device when using the standard endoscope

having one working channel.

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

intubate.

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

used externally of an endoscope to move, which may cause the accessory to lack
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precision or the ability to be maintained within a desired field of view of
the imaging capability of the endoscope. [00121 WD 00/ 48506 published
August 24, 2000 in the name of Herrmann di scl oses a defornabl e endoscope
with at | east one supplenentary device. The unit conprising the endoscope
and the supplenentary device is said to have a non-round cross-section. Such
a non-circul ar endoscope nay be di sadvant ageous fromthe point of view of
cost, conplexity, or ease in cleaning/sterilization. For instance, a
standard endoscope with a snooth, substantially-circular cross section can
be relatively easy to sanitize and cl ean. [0013] WO 00/ 48506 published
August 24, 2000 in the name of Kortenbach?-discl oses methods and devices
for delivering a nedical instrunment over the exterior of an endoscope to

al | ow t he usprecitioh s tlfelaltﬂﬂhjz o beonaineiingd withirf a desirad figldhoftvieey bfthe imAaghig t he
endoscope. Koré? %QP closes a collar for use with an endoscope,
resilient stfaRRRIDOHINGGNAPOPEheat h having a recl osabl e seam flexible

pol ymer extrusions, and a floppy tangential sheath defining a |unmen having
an irfoew]l ar V\((@O‘D/M&mﬁ paibﬁ)hedrAO@stSZé(;E@Qﬁ)rin théoratre:nif&bmrmdnscdisctﬁseﬂ:d oses a track

with an invert C ur at 0014 ndo al so be .used with
foedi a0t b cbéibimbid SApLABE ith ol ealt R Sonl AR RS A, ThednditoRPrtRE ehr ough
an internal _B&ﬁla afid tl@@uﬁﬁldﬂéxﬁa}@%wl:& 1s|s§1d6tbﬁ9vé<d‘&)ﬁ@rohﬁd svaRetor Sidaedi ng
tube together with an endscope, such as hol di ng the distal end of the

f eedi ng tub@nm-@lhc%arﬁad@sceme may b@@ga(@mtempﬁ&omrt erpeintiofotien obenst.of t he

endoscope, " I

endoscope vvh&ﬁ" %@ggtﬁe mt‘% oéchl%gté&tJ?% 5% gﬂg‘f rae§ Pg}g}%’?gsﬁ% e[ %gqg]

| nvesti gat or sndsmlw,esubﬂmrallgehrblhiant crasscsectmrcah baallatpyaly canptosaditiaé alkEkegqnl. acenent
may be supplenmented with an overtube to reduce risk of peristomnal

I nf eC@b "Wd b@/@ﬁ%@ubﬂ&ed%’fgﬁ&t@ezédbrm ﬁ%%mer&nxg&%en&a# dREIERTh&hYEE!

I nfection after PEG Placenent: rospectl ve om zed Conparison Study”
| ruru Maet anand d@;ceeforalbhverrﬁgstme:ﬂlm astrumetit ovénttio sxtomgr, of\do lendasc@ie, toNo. 4,

2005, Mor by, e arRer 8 ed . kLSRR o HiSELORERALR TR crdbeci, OOt U0

Kortenbach discloses a collar for use with an endoscope, resilient straps, a flexible sheath
having a reclosable seam, flexible polymer extrusions, and a floppy tangential sheath
defining a lumen having an irregular (collapsible) cross section. Kortenbach also

discloses a track with an inverted T configuration.

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

desired location.

[6015]  Investigators have reported that a conventional pull method of PEG placement may be
supplemented with an overtube to reduce risk of peristomal infection. “Efficacy of an
Overtube for Reducing the Risk of Peristomal Infection after PEG Placement: a
Prospective, Randomized Comparison Study” Iruru Maetani, MD, et al., Gastrointestinal
Endoscopy, Volume 61, No. 4, 2005, hereby incorporated by reference, discloses the use

of an overtube during PEG placement.
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-4 100161 Still, scientists and engineers continue to seek inproved devices
and nethods for the introducing nedical devices into the gastro-intestinal
tract, including inproved devices and nethods for placing feeding tubes in
patients. [0017] Summary of the Invention [0018] The present invention
provi des net hods and devi ces useful w th various nedical procedures,
including without Iimtation nethods and devices useful w th endoscopes,
met hods and devi ces enpl oyed through naturally occurring body orifices, and
met hods and devices related to placenent of feeding tubes. For instance, in
one enbodi nent, the present invention can be used to quickly and
consi stently place an accessory, such as-4- 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
enbodi nents, the present invention can be enployed to reduce the nunber of
i nt ubgfk gns e . ' ; . r
i ntubaiBne SEGERA iy e BHARRR AR imBIER B R EnE NG Reme
present i nveiitiodacic@imedicslalebizesinpd thy @aktiocintestérchli aract] ineludinglimproatd dévigs
required in certain di cal procedures, such as by reducing the oral to
nasal transféWI@F@B@gﬁﬁp éﬁgﬁﬁﬁ"ﬁﬁbgmﬂﬁgﬁﬁPFation, reduci ng the nunber of
times tools or devices are switched or deployed in the body, reducing the
nunbef0087] hafdmmary@fithehventigrer f orm a procedure, and/ or reduci ng the nunber
of times the medical professional must change hand position during a
proceois- [ §8d Blesdn irRBRtiSHRBAdERREthods HAd IdBYIBE isefuil RAitAWaf6Ss Medi®d hod of
inserting a feeding tube into a patient. The nethod can include the steps
of : posi ti opfoseduses, ibidingopihaup limitetiqametheds anddesicesiseful withtendessppeshat t he
di stal end of_ pfh -] itioen di | f. - hageal
junction; and' eglg @%%’g"?‘irzegwg? f 'g'g%%&g&f U (lal ngﬁx%a%/ Qt\éﬁ emg% §‘i‘l}g§ﬁ%§£‘taﬁ§ ?@eﬁ@ ?gcope
after the st em dfvieosdlitedtd placehieat efifekalinmbes. Fot I8taged i ond dnhisliréia) thé r act .
The feeding tube  can_ be advanced by Fﬁ;ﬁing_the feeding tube froma point
outsi de of t RESPAINVERON qaR bsheed myisRconY Henthyar s dni asesstrmes ughidsthcei ng
the feedi ng FubfgtiRNHY &slr¥d 103kt BRhS5H the SRR GURE Fdhum, and such that

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

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

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

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

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

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

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

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

professional must change hand position during a procedure.

[0019] In one embodiment, the invention provides a method of inserting a feeding tube into a
patient. The method can include the steps of : positioning an endoscope in the gastro-
intestinal tract such that the distal end of the scope is positioned distally of the gastro-
esophageal junction; and advancing a feeding tube along the outside of the endoscope
after the step of positioning the endoscope in the gastro-intestinal tract. The feeding tube
can be advanced by pushing the feeding tube from a point outside of the patient. In one

embodiment, the method includes advancing the feeding tube transorally into the small
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-5 intestine. The method of O aimcan include bl ocking proxi mal novenent of
the feeding tube during renoval of the endoscope, such as by advancing a
menber behind the feeding tube to prevent proxi mal nmovenent of the feeding
tube during withdrawal of the endoscope fromthe body. [00201 In certain
enbodi nents, the invention can be enployed with respect to procedures

i nvol vi ng Per cut aneous Endoscopi ¢ Gastrostony (PEG tubes and/or Jejunal
Enteral Tube through a Percutaneous Endoscopic Gastrostony (JET PEQ
procedures. [0021] Brief Description of the Figures 100221 FIGURE 1 is a
schematic illustration of an endoscopic sheath and track. [00231 FIGURE | A
is a schematic illustration of an endoscepe inserted into a handle having a
hi nged latch in an open configuration . [0024] FIGURE 1B is a schenmatic

i I'lustrati onirtdstihé.aThd Methbdbf Ofainricgiin€luli&bBbIWE Pbxiha nidveaRet of td febdi'hg a

cl osed position and feeding tube and carrier belng advanced on a track.
[00251 FI GURnbe dudngyregionalaittheendosqepe.seh asrbydvansingy memberdighingithg he sheat h
of Figure 1 i i hej . o RE 2A
't & schomat Fetbelto pRAERrEbyiRE| AGVAKTRNRE (@i 1hd g il of "
endcap. [ 002&idos¢opeRienBthebbdist rat es di fferent sections of a track di sposed
on a sheath. [00281 FIGURE 4 is a top viewillustration of a portion of a
track. 100291 FIGURE 5 is a cross-sectional illustration of a track
supported on a sheath (it being wunderstood that the sheath nmay be fornmed of
athin filmthat would not maintain the END51I 9USCI P4 -6 circul ar
configuration shown in Figure 5 absent an internal nenber, such an
endoscope, being disposed within the sheath). [0030] FIGURE 6 is a
schen®02@] i | Inusrtamtamhodonenss, theddvengion garebecemployad with mspast thepreeedwies h one
enbodi ment 0;nv%R/‘in’ngpfl;e(%‘csuef‘ag]nteol'lsnl\:lr(l3 otsclzo%?é Gastrostomy (PEG) tubes and/or Jejunal Enteral

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

[0021] Brief Description of the Figures

[0022] FIGURE 1 is a schematic illustration of an endoscopic sheath and track.

[0023] FIGURE 1A is a schematic illustration of an endoscope inserted into a handle having a

hinged latch in an open configuration .

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

latch in a closed position and feeding tube and carrier being advanced on a track.

[0025] FIGURE 2 is a schematic illustration of the distal end of the sheath of Figure 1 showing a

carrier being advanced on the track.

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

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

[0029]  FIGURE 5 is a cross-sectional illustration of a track supported on a sheath (it being

understood that the sheath may be formed of a thin film that would not maintain the
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[0031] FIGURE 7 is a schematic illustration of a distal portion of a sheath
and track showing a carrier advanced to a distal position on the track, and
with an indicator tab extending through a slot in an endcap to be vi ewabl e
by an endoscope. [0032] FIGURE 8 is a schematic illustration show ng the

di stal end of an endoscope being advanced through a sheath, with the
sheath, track, and carrier shown in cross-section. [0033] FIGURE 9 is a
schematic illustration of a distal portion of a sheath, track, and carrier,
and illustrating the carrier and a feeding tube advanced to a distal
position on the track. [0034] FIGURE 10 is a schematic illustration of a
feeding tube having a feature for providi®g sliding engagenment with a
track. [0035] FIGURE 11 is a schematic illustration of the proximl portion
of the feat utiecutdnovafigunationi sgowe inlBigufe®Oidednt bh GikhaliRerhlser asush e eRdascope,

illustration of ort for use in maintaing the feeding tube in a desired
position in pes é&SF%WHg@stH?%éﬂathl)'r act after the feeding tube is positioned
and the track has been withdrawmn fromthe G tract. [0037] FIGURE 13 is a
schenf@030] si BEUREWIs & bahstnati¢ illustrasfonaf difetdag tplor ¢arer inficdohdantewithoge t ube

shown in Figur 0, illustratjng a distal portion of a passageway (in
phant om) thrgﬂgw}mmioéwerﬂfﬁepgﬂg?tmy be directed, such that the distal

portion of the passageway does not have to bend or curve to communicate

wi t h [Q03i]st aFIGLERE7nga pehematiqiltustration of @ distad poxsiontofi @ shdagteatidrtepck shaviegrendi ng
distally of the distal  feedi rt (na inclined with respect to the
passageway, &hae é’gqcF%LOr%glls{gPﬂ(gsﬁ %Oéltoll?]ﬁdée \/\%‘ikg%fdswﬁ i ﬁnlp g’r?ﬁ%?r&% ngH]gmay be
enpl oyed at throughaitsidt ieaderacar tocbel vé@atibigbyt atbendosp&119USCI P4 -7 [ 0038]
FIGURE 14 is a schematic illustration of a distal portion of a menber which

may npl p| I 1 00 e4:l j ij.Qn during
erovps P PIASRE § (Rl b REShOink HREU Ao ufan bAGDSRR belrd?
[ 0039] FI GUREdvhhcedshraugicheheath, evithltheidieaths trak, 0fd caireer dhatrain ceoxd-sedtionhe nmenber

of Figure 14 and show ng contact surfaces positioned, sized, and/or shaped
for epasfi NIFRAMASTs £ HeAGES illustration of a distal portion of a sheath, track, and carrier, and

illustrating the carrier and a feeding tube advanced to a distal position on the track.

[0034] FIGURE 10 is a schematic illustration of a feeding tube having a feature for providing

sliding engagement with a track.

[0035] FIGURE 11 is a schematic illustration of the proximal portion of the feature shown in
Figure 10.

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

track has been withdrawn from the GI tract.

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

distal end of the feeding tube.
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on the proximal end of a rail feature associated with a feeding tube. [0040]
FIGURE 16 is a schematic illustration of the distal portion of the nenber of
Figure 14 positioned with respect to the proximal end of the rail feature
on the feeding tube. [0041] FIGURE 17 is a schematic bottom vi ew
illustration of adjacent portions of the rail feature on the feeding tube
and the nenber of Figure 14. 10042] FIGURE 18 illustrates introducing an
endoscope in a nedical device (which nmedical device can include a handl e,
sheat h, endcap, and track) into the G tract of a patient, such that the
endcap and the distal end of the track are positioned in the small intestine
(such as in the jejunum. [0043] FIGURE-19 illustrates advancing a carrier
and a feeding tube together on the track after the endoscope and track have
been [9638]t i oREGIURE 14 livawchiemafi¢ dlusteatibd of a distah portioh ef dinsiider whitt nody lehe
feeding tube is positianed in_the jejunum .[Q044]. FIGURE 20 illustrates
foedi ng o nofBBIVE St BE Fedbeliedh & fenteddor o AUTs vt o hol d ¢ he
feedi ng t ubeehdds®@pR@Rd th2 chfifer Bont thapitieahs Ge vhdte endoscope and nedi cal device
(whi ch nedical device can include a handle, sheath, endcap, and track) are

renov in a roxipal directi from t.he tient..1004 F RE 21

T e DBRdn IO RE USSR S Bios MR RIS ar e Ghetater o BESeE Mut n 10
the small i niiesdihg€ontdd OtblceSpdsiidined, 3izedl| ana/ok stiapsd ﬂfrféﬁ%@iﬂgccﬁntdcf anfter tube
t hrough the nose. ENDS] 1 9USCI P4 -8 [0047] FIGURE 23 illustrates associating

an end of t hantheprfimal endud apil fratumeasseciatedriyith afepding tubhie f eedi ng t ube.
[0048] FIGURE 24 illustrates the proximal end of the feeding tube pulled

t hr ougio40lhe FIGORE 18ngla schematiaiBbtrativiof yhe(distal poatbonvifittiie babérradFsdues 14 ube of
Figure 23) such that the proximl end of, the feeding tube extends fromthe
patient's noBestiiqne it RSP (the Proxygabsndmf chgrger! ety P dhe lepdiae Bb&i tioni ng an
endoscope within a nedical device (which nedical device can include a

handl P04HheaFFGURRAE apa schamatic battom viatvollostrati@l oft adgectntgpoctions lofithetrhid feature

on the feeding tube and the member of Figure 14.

[0042] FIGURE 18 illustrates introducing an endoscope in a medical device (which medical
device can include a handle, sheath, endcap, and track) into the GI tract of a patient, such
that the endcap and the distal end of the track are positioned in the small intestine (such

as in the jejunum).

[0043] FIGURE 19 illustrates advancing a carrier and a feeding tube together on the track after
the endoscope and track have been positioned as shown in Figure 18, so that the distal

end of the feeding tube is positioned in the jejunum.

[0044]  FIGURE 20 illustrates feeding a member distally to a position behind the feeding tube to
hold the feeding tube in place in the GI tract while the endoscope and medical device
(which medical device can include a handle, sheath, endcap, and track) are removed in a

proximal direction from the patient.

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

the small intestine.

[0046] FIGURE 22 illustrates providing a transfer tube through the nose.
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endcap and the distal end of the track are disposed in the stomach, such as
for use in a PEG tube feeding nethod, and Figure 25 illustrating a
cannul a/ needl e for providing a percutaneous incision through the abdom nal
wal | can be transillumnated with a light source associated with the
endoscope. [0050] FIGURE 26 illustrates renoving the needle fromthe cannul a
and introducing a | ooped guidewi re through the cannula, and illustrating
the distal end of the endoscope, endcap, sheath, and track passing through
the | oop of the | ooped guidew re. [0051] FI GURE 27 advanci ng a PEG t ube
(such as a PEG tube having a |l ength substantially less than the |ength of
the track) on the track, with the PEG tub®-di sposed on the track such that
a first end of the PEG tube to be positioned inside the body is advanced
ahead0047]a BEUORE 28 ilthstohtes hodhiing an end of heittansfaetibé with wighprokienap eideft aneous
i nci si on, an%ﬁgh mﬁnghméhe first end of the PEG tube bei ng advanced off of
the track. [ gt 28 illustrates the second end of the PEG tube

advanced off of the rail and grasping a |length of suture extending fromthe
secon@048jd oFIGURE PEEIustries thietphoximel end b hedeglingltabe peled[tbdbgh theltksoREand 9

illTustrates pulli the suture.l pop apd. the_.seco en f the PEG.tube

L ough t e D re S aithas Minahe GuBi sibe or BTG 0 an Sith B e Proxmatil®Br | oo
end of the REGddiauRdaiéar flohftht Patidies aovel(@em Dlostrhlp gastric wall, with
t he endoscope positioned to provide view ng of the seating. END5119USCI P4

-9 FI il ] h i cal  devi d.end d
o B TR 2t Bk NGB SRR A, ETRAS
i ntroduci ng #evidei cantirelideradia@lilef dheath pddedpramtbdrackiplnto tht@matt SfuckUAEthe 1

illustrates positioni ng{,@an endoscope (such as a gastroscope) disposed in a
medi cal devi e¥cerpidcthe fisty engd ofdhetrack asadispased e stomarty isuch axfaruss nandcap,

and track)  pp&tetBedig MEM6l, A Fgurd'® ilfulFatfRACARy I/ AS M £F B ﬁd?ﬁ’gé’f the
gast roscope, angut hee'()‘g‘illgstatfB end q:tl)]% t%e1 t rack%are dlf sposed ?Eotv e stonach,
such as for pseutaneons ihEFioREGouglbthe fabdatning] wall can be transilluminated with a light

source associated with the endoscope.

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

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

[0051]) FIGURE 27 advancing a PEG tube (such as a PEG tube having a length substantially less
than the length of the track) on the track, with the PEG tube disposed on the track such
that a first end of the PEG tube to be positioned inside the body is advanced ahead of a
second end of the PEG to be positioned through the percutaneous incision, and showing

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

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

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

provide viewing of the seating.
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met hod, with Figure 31 al so showi ng the endoscope can be used to

transillumnate the abdom nal wall, such that a needl e/ cannul a can be used
to make and/ or pass through a snmall incision into the stomach. [00561
FIGURE 32 illustrates renoving the needle and introducing a | ooped guidewire

through the cannula, after which the nedical device (wth gastroscope

di sposed therein) can be advanced through the |ooped guidewire, with the
distal end of the nedical device and the distal end of the gastroscope

bei ng advanced into the jejunum (such as past the Ligament of Treitz)
[0057] FIGURE 33 illustrates positioning a feeding tube (such as a feeding
tube having a length substantially |ess- Phan the | ength of the track) and
carrier on the track, and advancing the feeding tube along the track until
t he d[0984)] erfIGOURE Meillustedesthe mebieal devigo and éraoscbpk merhdned f;cmjn t.hetﬁiltamdandan be

vi ewed by the endos e. 5 | 34 il)ustrates retr t he nmedi cal
device and g %%%BE“‘BP%Q&W%@W%PR@WWJ r wirg 'I‘\g“‘Wi?'}% gg‘%h"g a nenber
posi tioned phesdidiRial ¥alpehi nd the feeding tube to push the feeding tube off
the distal end of the track and iIIustrating graspi ng a length of suture

ext engl fr feedin tub wth t 0591 . FlI GURE 35
U1 e lo3he " RRVRE 5 TS @hs hrafanihe o berods MR & b i nr b ASBRFOMLA 1 he

i nci sion thr glegital ik pRBicHInRica¥@vice o@ﬂﬂuch@@\élﬂaﬁdl@ shesth adndeap] asd tridke
feeding tube_in the jejunum END5119USC| P4 -10 0060] FIGURE 36 il | ustrates

t he external ip@#hei@rirdst suchhat ghecandepp thsél%a@«ﬂ afthe gastioseapsdanditheydistalendi ent s
th h th fy b
po;?'ltjlgonedel ﬁ @%E@Qﬁgﬁn%&eﬁdmﬁ%ﬁ%&%ﬁ%@% f(flﬂges@r ajraggp e feedﬁal%)et uglenign

pl ace with t hetigpdswith§pope3 baiso simdulm@ﬂhedmdusme caebovusd. to Er@ﬁ)ﬁm]mnlﬁh@thE 38
illustrates ag end Ioag{ ng ele ich e us an endcaﬁ on the
distal end ofibdpm leéB that a nee e/cannua can euse to ma ean or pass through a

small incision into the stomach.

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

of Treitz)

[0057]  FIGURE 33 illustrates positioning a feeding tube (such as a feeding tube having a length
substantially less than the length of the track) and carrier on the track, and advancing the
feeding tube along the track until the distal end of the feeding tube is positioned in the

jejunum and can be viewed by the endoscope.

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

extending from the feeding tube with the looped guidewire.

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

jejunum.
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[0063] FIGURE 38A is a cross-sectional schematic illustration of a flexible
prong of the endcap |oading elenent. [0064] FIGURE 39 illustrates the
endcap | oadi ng el ement di sposed on the distal end of the endoscope, and the
endoscope di sposed in the sheath, with the flexible prongs of the endcap

| oadi ng el enent di sposed within the sheath and engagi ng an outer surface of
the endoscope, wth an Oring conpressing the flexible prongs and
positioned against the proxinmal face of the endcap, and with a distal
portion of the endcap | oading el enent extending through the bore of the
endcap. [0065] FIGURE 40 illustrates a handle sliding proximally on the
endcap | oading el enent to be positioned!8gainst the distal face of the
endcap. [0066] FIGURE 40A is a schematic illustration showi ng the proxinal

face @o6@ndl EIGURIE Sbdshgtes tHe ekfveead portion df the feddaipgaobe addpeation thtiodlicin
central bore in the handle. [0067 GURE 41 illustrates a rlngﬂmhic can be

attached to ButHps Hyroyghthe é)t??déﬁ"n?h@albﬁ‘ﬂ@ébe disighendf the Sading tubedowg] FI GURE

42 |IIustrat(§st ed i@ @y on the ring while pushing proxinally on the
handl e, to p 1 e a pﬁgﬂﬁag force on the distal face of the endcap with the

handl uldin action force on the outer s ace of
the eﬁ%ﬂ?opﬁlc‘oﬁﬁg?ﬂb%@%ﬂm LRSS i (68 i Be SR ERIEH e ER e end
cap and the Ruidveg sl ide off of the endcap |oading elenment and onto the
distal end of the endoscope. [00691 FIGURE 43 illustrates a schematic

endosBBE anficidhe 3R HBRR=F Y e on®BR AR ORbish ST be s B SBton B cure

44 is cross- ge@l éfdelan ch@drespd i c il lustration of the apparatus of FlI GURE 43.
[00711 FIGURE 45 is a schematic isonmetric illustration shomﬁng t he di stal

end o t he endc d t a aratus
of F PR G5PORTRE 8 4t Frof i Piat Shepisty i StBlatord el bl wBhe PHFe BB ki g
channel of thﬁdmgénﬁﬁﬁpe. [00721 FIGURE 46 is a schematic isonetric
illustration show ng expansion of a portion of the

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

extending through the bore of the endcap.

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

positioned against the distal face of the endcap.

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

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

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

loading element.

[0068] FIGURE 42 illustrates pulling distally on the ring while pushing proximally on the
handle, to provide a pushing force on the distal face of the endcap with the handle, while

providing a pulling traction force on the outer surface of the endoscope with the flexible
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apparatus inserted into the working channel of the endoscope. [00731 FI GURE
47 is a schematic isonetric illustration show ng rearward novenent of an
actuator of the apparatus of FIGURE 43 to push the endcap onto the endoscope
inafirst direction while pulling the endoscope in the opposite direction.
100741 FIGURE 48 is a cross-sectional, schematic illustration of a portion
of the apparatus of Figure 43. [00751 FIGURE 49 is a cross-sectional,
schematic illustration of a portion of the apparatus of Figure 43. Detailed
Description of the Invention [00761 Figures 1 and 2 illustrate a nedi cal
apparatus 10 according to one enbodi nent of the present invention. In one
enbodi nent, apparatus 10 can include a haddl e 100, a flexible catheter or
sheath 200 extending from handle 100, a flexible track 300 di sposed on the
sheath 200, predgaRudnHaaRe diikagdiafdaRalrial slidioffbSthakndag |Qdingh@adidht &t
Handl e 100 and flexible sheath 200 can each be sized to receive an
endoscope t heiteths eakendpfithsiendessopis - 12 [ 00771 Apparatus 10 can al so
include a carrier 500 which is adapted to slidably engage track 300, as
shown[0069]Fi gBIGURE 4Brildsanted @ Qchzaratib ésomierrid/ian df ahdpachtisaharggges te di st al
end of an epdoscope, sych as an endoscope 1000 as shown in Figure 2.
Endoscope LoBtereal surtise 031&96 &W&ngmb&lﬁa& FuByS aeﬁag@ewgz angidfscagé o
gastroscope or col onoscope having an articulating distal section, and

i ncl u@ong a VIGUREG4éd anesndectidal sehrethatic wiusleatiom ofelaappatatus2FIGBRYE 48ui t abl e
endoscope, including without Iimtation gastroscopes and pediatric

col on es A : I V. k i s for
iae w T R PR 4 A i SFmel ol G S the P B S EAORERT0.
PCF130L, PCHt40dcaporndbie6etvard portios obihe sppasatud of RIGIURE #3/ with prpottion of the

Cor poration of J n. .The handl e 100 heat h. 200,, and endcap 400 can be
si zed to rec@@?%%%eﬂ%gseﬁegh@?grworglﬁgl8@@8%@3@%@%“&8?' but not linited to,

endoscoges having a dianeter fromabout 9 mm to about 14 mm
[0072] FIGURE 46 is a schematic isometric illustration showing expansion of a portion of the

apparatus inserted into the working channel of the endoscope.

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

direction while pulling the endoscope in the opposite direction.

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

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

Detailed Description of the Invention

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

flexible sheath 200 can each be sized to receive an endoscope therethrough.
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[00781 To introduce the endoscope 1000 with the apparatus 10 into a patient,
the operator may start with a clean dry endoscope. The sheath 200 is
preferably fornmed of a thin, light weight, drapable polyneric filmmateri al
which can be relatively soft and elastically extensible, and which has
substantially no torsional stiffness and no torsional |oad carrying
capability. By "drapable"” it is neant that the sheath does not maintain a
circular or other regular cross-sectional shape in the absence of an
internal structure (such as an endoscope) supporting the sheath. 100791 In
one enbodi nent, the sheath 200 can be forned of a material having an elastic
modul us of |ess than about 20 ksi , nmord2particularly |ess than about 15
ksi, still nore particularly |ess than about 10 ksi, and even nore

parti@otgr| yAbpsistut M@ Bared)siinc[Gd& s carridh®00skidet 13 adagted Raslidabliresgagt trackmat eri al
having a yield strength of |ess than about 500 psi, nmore particularly |ess
t han about 38@: asshovayin Figuse e Epdgapidfyraly basized 2ad shapsd imengagothe distal ending

still nore ng z{n}e(ﬁﬁbﬁgb% fsll&sacs Ao RERLE00629 st 1|ng:rl]%tﬁ§'gn ggﬁ&g?ﬁfiﬁoo chije

sheat h can or e a material having a yle et ween about
90 psi and aboarty cbalngrsially avidilebleleadascapennthlasis gastihsgapelod calonegperhaying be

determ ned as an average of five or re nmeasurenments,..and can .be

dot or mi ned udh FeRETIA el eson Snlaplifing a Rok RERRLHOORRDATE0EE pa - 1
for Tensile Eimparcoes Ay sihible BARSEdpe, iﬁﬂﬁ@hﬁWﬂmok’tﬂhﬂ@tﬁm%@ﬁﬂ)sh@éghﬁh of 4.0
inch, a gage wdth of 1.0 inch, a test thickness equal to the thickness of

the film (e.pedigineieolonsgopes cambe sedayith the peesent veniione Suisetdel endosgopesifer/ ni nut e.
I n one enbodj . . -a f] us of

| ess t han abggsayi%é?Emén3@%?3&2pfgggfﬁﬁgﬂFﬁgg%“@héﬁkﬁgggﬁﬁxﬁggpggyT and a
tensi |l e streRQFM0OL obPERIGOATEaRIDs@gesamamutatiturgd by ONSIPIs[O @ hti@f ofdtpanl east

about | M Pa_(ne Pascal re particularly at |east.about 5 Ma, and
S| more. by Rl 0Dy Srekbalp. g eRpcanaido gt Sred GRECeLROR RURAREE | o med
of a film hayldascoped, 88 dsCbut BbPRERED RN ehdBRASHEE BENiHS h AtnRRE Mok 56381 9 fndt
| east about 200 percent, nore partlcufarly at | east about 500 percent, and

still nore ptrabpeldanmy about 800 percent or nore. The nodulus, yield
strength, tensile strength, and elongation are determ ned as nean of at

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

as an endoscope) supporting the sheath.

[0079] In one embodiment, the sheath 200 can be formed of a material having an elastic modulus
of less than about 20 ksi , more particularly less than about 15 ksi, still more particularly
less than about 10 ksi, and even more particularly less than about 7 ksi. The sheath can
be formed of a material having a yield strength of less than about 500 psi, more
particularly less than about 300 psi, still more particularly less than about 200 psi, and
still more particularly less than about 125 psi. In one embodiment, the sheath can be
formed of a material having a yield strength of between about 90 psi and about 120 psi.
The elastic modulus and yield strength can be determined as an average of five or more

measurements, and can be determined using ASTM test #D882 (Standard Test Methods
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| east five nmeasurenents. 100801 In sone enbodinents, it can be desirable
that the sheath 200 can be inserted over the insertion |ength of the scope
wi t hout use of a lubricant. In one enbodi ment, the sheath 200 can have a
non-snmooth, 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

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

i nner and outer surfaces may be textured.l3Fhe inner surface of the sheath
200 may have the sanme texture as the outside surface, be relatively nore

textured thfod Tehsle Pudpitiswf TaeRlagic Sheeting) adihy & bygel 16s8h bEXDchga pagn t he
out si de surface. £90811 The textured inner surface can be provided wth

el evated por Mdhe! - Bdishe adetiitidmetssiaual to the thiskasshek the Him §¢-2 abay 81088 and
depressed PORkhiPRR) o e midhieAPESH orl0 Fin e, SHIoh@ERbE@hent, iﬂ?eslc}}gﬁ};/ "angen y

spaced bunps or’ protrusions, or alternatively, can )e prov rai sed
portions (sufsimedobafiins haveidonodulugnfdess tiwnaheut)7 kshatyield swength of lesguhar | y
rval s

Coxture of tRE0H it B pedhbfC M B beedk Rbas RS Bribe AT AT MDGRRELEY. T

aver age neasleagabalt,] MiPar(tega Pardghnests pavielladeat 1e4st atidat 5iMpd, Bed aill thbet i ¢
average of the absolute values of the END5119USCI P4 - 14 nFasured profile
hei ght devi aPartisidart ahoybt) Mpa gnereatsr ubhe Hrath spybhiorned o fikphavingiptepsilse 728

of the 2751 gdj i8R gﬁéasb/ﬁ%ismgws'mWkalea§%9§ut 200 GRFRAL AoRELAFARY OY

reference. The roughness average can bé neasured using optica
i nt er f er onet atyleast 4toutS@WyppocenNand/stEthmbGpastidularygibogt 80peaest Gtmaret The

Anal yzer marketed b 0 ar ati on, of ddl.efield, Conn. The follow ng
masur erent | Bardie ol €U ERg IR et and Minett Lr® offermBefes Pt

Measur ment PraafiRt e{casurdaénts.sition Mode is "Scan"; Canera Mdde is 320x240
Nor mal ; Phase Controls (AGC is "ON'; Phase res is "Hgh"; Mn Mdd is 1 %

Mn %8@0] In some embodiments, it can be desirable that the sheath 200 can be inserted over the
insertion length of the scope without use of a lubricant. In one embodiment, the sheath
200 can have a non-smooth, textured inner surface 210 that prevents the inner surface of
the flexible sheath from “sticking” to outer surface of the insertion portion of the
endoscope. The textured inner surface can also aid in gripping the endoscope through the
sheath 200, such as for example if it is desired to rotate the sheath and endoscope
together. The inner surface can be textured and the outer surface can be generally
smooth, or both the inner and outer surfaces may be textured. The inner surface of the
sheath 200 may have the same texture as the outside surface, be relatively more textured

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

[0081] The textured inner surface can be provided with elevated portions, depressed portions, or
combinations of elevated and depressed portions. For instance, the inner surface can
include randomly spaced bumps or protrusions, or alternatively, can be provided by
raised portions (such as bumps, ribs or protrusions ) that occur at regularly spaced
intervals, which intervals may be of generally uniform spacing. The texture of the inner
surface can be measured in terms of a roughness average measurement, where

“roughness average” or “Ra” is the arithmetic average of the absolute values of the
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size is 7; Discon Action is "Filter"; Connection Oder is "Location"; Renove
Fringes is "Of'; Image Zoomis Ix); Scan Controls (Scan length is

"Ext ended"; Extended Scan Length is 11000 micro inches; FDA Res is "Low').
[ 0083] Analysis Paraneters: Filter is "Lowass"; Filter Type is "Average";
Filter Wndow Size is 13; Filter Hgh Freq. 1/m|; Filter Low Freq. 1/m|
Filter Trimis "Of'; Renove is "Plane"; Trimis 0; Renove Spikes is "ON';
Spi ke Hei ght (XxRM5) is 1.25; Data Fill is "ON'; Data Fill Max is 25. The
measurenents can be made with a 5x M chelson Objective Lens, and the

sanpl es can be coated with gold or otherw se coated to provide an generally
opaque surface that reflects light. Gol dldeating can be applied with a
Hunmer 6.2 Sputtering System [0084] In one enbodi ment, the inner surface of

the sheath Z%asuada ;ﬂoﬂa\h_elgﬁt d@wiaﬂseam&aey aﬂevahyaaiouqaer@ﬂl @f sdt €6rsh drhgdgeabout

500 micro inch (.000500 in t) particularly | ess than about 400 mcro
inch, still Aot tla%u?’{ | gdifiog @ M@gserx héﬂ%ﬂ%@&,ﬂoﬂéon?ﬁre?r@teﬂﬁl@wm bihtefegencey

more particu ¥ nt, the
roughness a@@érgm 1?e'§ 1 etl;%@ Qﬁgyfnrel%%?edrsﬂusr lteleﬁgnnteljb&o@g en absut 50 and

about 500 mi NﬁwVﬁfm hQO 3lhﬂrn@glpgSuﬂwaSanubt}ard3@naAwn mabdcetad B ygodCaparatior?&0

m cro inch, gdlstt % t| cul arlé bettvveen abou iyand ab ut 125
mcro inch. P lﬁ?é‘gs 888‘%?“& emEnt PIFAMEIETH akf ana Sé?ﬂ‘?ﬁ’é’?‘? GF U | east
five measurepeided: ENDS119USCI P4 - 15 [0085] The inner surface of the sheath
200 can have a coeffici ent of friction which is suitable for gripping the

endos 0, . |.&Q. al. t e to be
posi t@aggd V\Mlﬁ&u'?]% tnbet%rg A‘:&lﬂglnwg@ggi‘%?g%ﬂ éF 8 }g‘r%{a ngdesfl%l%? %‘?@ i nner
surface can Nawmal; E1a@@€61fnrcﬂs enGCas “(SNatBhasefres Bt High aMin Mabiefl #4; MiaNreof
sliding friction i,ch n bot, ?«;lbe | ess n. abou I n one_enbodi nent,

t 1.0.
the coeffici 8f S Discan i t'?fns I EQH"‘T%‘% %%‘I&ae&ﬁn” Bemovg fringssist 0. 6

(nore parti cuhrphabeyVeR" s B@os@an%ofﬂma@%&nﬁéng%m “Ehengaet Ekeheatscah
sliding friction can be betwéen about 0.3 and about 0.6 (hore particularly

bet ween aboubength i 14600 mmmncbe%f%RmsfﬁLW f)ction sled formed of U tem 1000
material. The coefficient

[0083] Analysis Parameters: Filter is “Lowpass”; Filter Type is “Average”; Filter Window Size
is 13; Filter High Freq. 1/mil; Filter Low Freq. 1/mil; Filter Trim is “Off’; Remove is
“Plane”; Trim is 0; Remove Spikes is “ON”; Spike Height(xRMS) is 1.25; Data Fill is
“ON”; Data Fill Max is 25. The measurements can be made with a 5x Michelson
Objective Lens, and the samples can be coated with gold or otherwise coated to provide
an generally opaque surface that reflects light. Gold coating can be applied with a

Hummer 6.2 Sputtering System.

[0084] In one embodiment, the inner surface of the sheath 200 can a have a roughness average
value Ra of less than about 500 micro inch (.000500 inch), more particularly less than
about 400 micro inch, still more particularly less than about 250 micro inch, and still
more particularly less than about 150 micro inch. In one embodiment, the roughness
average value of the inner surface can be between about 50 and about 500 micro inch,
more particularly between about 50 and about 250 micro inch, and still more particularly
between about 75 and about 125 micro inch. The roughness average value is determined

as a mean of at least five measurements.
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of static friction can be between about 0.2 and about 0.5 (nore particularly
bet ween about 0.3 and about 0.4) and the coefficient of sliding friction
can be between about 0.2 and about 0.5 (nore particularly between about 0.3
and about 0.4) using a friction test sled fornmed of 440C stainl ess steel.
The coefficient of static and sliding friction can be neasured using ASTM
test #D 1894 (Standard Test Method for Static and Kinetic Coefficients of
Friction of Plastic Filmand Sheeting). The coefficient of friction is
determ ned as a nean of at |east five neasurenents. [0086] In one

enbodi nent, the sheath 200 can be fornmed of a thernoplastic polyolefin film
havi ng a thickness of |ess than about 0.-d530 inch, and can conprise

pol ypropyl ene, pol yethyl ene, and m xtures thereof. In one enbodi nent the

sheat jno8sjn b&hé RnheEsrfaée & thé sHehiDD0icAY havetaioeKitams o Ofricielh WARR iffidble@or004 t o0
0.006 inch, npre particularly about 0.005 inch. One suitable filmis
avai | abl e asgtrpieg the spdasgone withthe sheatie2(y bychich alpgallowsdhe grroscopride ber | ands,

such as can : ' [ - S] . . _
0087 Tho hECERY it BY SRR AN RIHRIRD: WGttt innBONFRBE Ghihav

Wit hout |im & atdfficientrofistic fridtipnmndja dodfficientrfalidibg &riatieh awkicknah ipdtabe less. One
suitable materi frogmwhi ch ., handl e 100 can be forned.is | ded

o v o omy ! onthan Sbput 190 1H0nE Ombo RS e ChefAERALAT o B RnE2 Be PRSP N man

Corp. of HoupBand ABeut Ei\@ﬁﬁé{%_lé%c_l?ﬂrlr BBtwice® 88dut A3 2nBOVE) ahdd tHel cBLfRicht ofhandl e

100 can have a _generally cylindrica éﬁéOXlﬁH| section 102 having a proxi nal
openi ng for plisieg fictign ean kaksbyesspboutdhtiandpbau e neremasicalarly beprsan abgitng
coni cal - sect hand Qout B35 uARY et A1 dd TGN RO AR Mok TAE cddficiet” OX mal
end for recelrving an endoscope. The handle's 1 nternal channe or receiving
t he endoscopgstamirictian eaticdbebeyaren nbdut Y.2candiaboutiOca(marb pantiellad ¢ betmeen dliddit

(shown in phanto carresponding to section.102, and a general coni cal
Channel  sect Paring Beout Bb AR TS confisieitmhoncis® udidnsal R byt et i 2Ea The
general |y cophdua.sqhRRIrtiaRsly RBwdAUbE@M.3 ArPBouf (F.ﬂ’)rﬂs%gr']eﬁfréiibxy gkisidar ger
inner dianeter to a relatively small inner dianmeter as the

formed of 440C stainless steel. The coefficient of static and sliding friction can be

measured using ASTM test #D1894 (Standard Test Method for Static and Kinetic

Coefficients of Friction of Plastic Film and Sheeting). The coefficient of friction is

determined as a mean of at least five measurements.

[0086] In one embodiment, the sheath 200 can be formed of a thermoplastic polyolefin film
having a thickness of less than about 0.010 inch, and can comprise polypropylene,
polyethylene, and mixtures thereof. In one embodiment the sheath can be formed of a
film having a thickness of between about 0.004 to 0.006 inch, more particularly about
0.005 inch. One suitable film is available as Basell Softell Q020F made by Basell NV,
Hoofdorp, Netherlands, such as can be provided by Specialty Extrusion, Inc. of .
Royersford, Pa.

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

12N25ACS296 from Huntsman Corp. of Houston TX.
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channel section 105 extends distally. A track support structure 120 is shown
extending fromsections 102 and 104 to support a track ranp 130 at an
inclined angle with respect to the |ongitudinal axis of sections 102 and
104. Track ranp 130 can support the proxinmal portion of the track 300.
[0089] Figures IAand | Billustrate isonetric views of an endoscope 1000
inserted into handle 100. A hinged latch 140 can be positioned at or

adj acent to the proximal end of track 300. The latch 140 can be hinged to
the track ranp 130 or structure 120, such as by a living hinge or a
mechani cal pin type hinge. The latch is shown in an open position in Figure
| A and a closed position in Figure 113. -Tiée | atch, when in the closed
position, extends over the track 300 at or adjacent the proxinmal end of the

trackjoags] camsav§ibin Hifure ! IR 100G a6 ﬁmosl%:eﬂ&@@ kit proaRAT fefoP ot 1 ack
300 from™unzipping" fromtrack 300 or otherw se belgg di sl odged fromtrack

300 during ubaing apoximal epenigg fog recgivingan ebdoscaprd and awadjagent diellB00 ( bot h

described in e.det ai | . r Q i advanced nd in a

i st ol i ecriRkfificiica SEUOLhR fheuRe \F LB NERRG 0L A R PRl e,
can be enpl oymbifot fecpiving anendosdopd. alhelhiaadle RAntt@aCchanie] fharecaividggrope and a
proxi mal bi asi pg force,op t he hag&%e,l 0. For instance, the handle 100 can
i nclude an eP¥OPsapesen isluis g spasieircvlindual chagnelgechipn Hig)(shofmeinohanipme st rap
can extend f:érFE'é](a) dﬂ?g‘o tb}s@&ioﬂfloh,haﬁ]d qén@llyl%ica%'%n@lsseétﬂﬁ\ fdsé{%wrﬁﬁp 130 or

the structure 12 orma loop that encircles a portion of the endoscope
1000, such aphastegswoespondingds sestipn ¢ nhie geperally caitieal ehanntl sscigar H}S ca80 i s

useful for agco datin ariation i.n ENDS119USCI P4 - 17 endoscope,,l engths,
hoeists in oEpranary At R i bimebr R Iy el AR R e o o e
engagenment othdnhé seatibasiosRetechds difalljandtrack sippor€btagdtire 130 isahowaBxteding
enpl oyed to conpensate for |ength changes due to scaope, bending, and to

provide a r88Miserionsl 8% prcyl Moo suPrard trgkiraep dAliaindpelingd angle Wjthirapect he
handl e and_SRARE fongiuMihAa0R'dr¥ehins | (848384 2tadl ARt 30%hh dhpoft thel AL T vel ¥

inelastic strap co be used, an I'asi ng nmenber cou e enployed in
t he handl e oprogimealtportien oftheitrack300he sheat h and
[0089] Figures 1A and 1B illustrate isometric views of an endoscope 1000 inserted into handle

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

hand in a distal direction along track 300.

[0090]  An elastically extensible member can be employed to provide a distal biasing force on the
endoscope and a proximal biasing force on the handle 100. For instance, the handle 100
can include an elastic strap 150 (shown in Figure 18 and 19). The elastic strap can
extend from a portion of the handie 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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track frompleating or otherw se "bunching” on the endoscope. For instance,
the strap could be generally inextensible, and the handl e could be forned
of an elastically extensible material or geonetry, such that the | ength of
t he handl e woul d be extended when the strap was engaged on rel atively

| onger endoscope. [00911 Endcap 400 can be forned of a thernoplastic

el astoner for fitting on the distal end of the endoscope 1000. The endcap
400 can be formed of a material having a duroneter of |ess than about 100,
and nore particularly between about 50 and about 90 (as neasured using the
A scale, 0.120 inch test according to ASTM D2240). The endcap can be pressed
onto (e.g. slightly expanded to fit overl)7-the distal end of the endoscope
with the distal end of the endoscope being gripped by the endcap 400. One

sui tabl e mat gidoaloot aMNNISHL iFfRAnAD Bkl Bt SiellaiadiRlsgfd Sant opr ene

brand thernoplastic el"astoner. Providrng an endcap 400_fron1a mat eri al such
as a t her nopmaintdining engagoment of e dndoscdpsinthbhandien Thezlasticistrapananeedcap 400

can be pressed onto the dis nd,of the.endoscope. ;. as scribed in nore
Gotalt ber onrpagubie AlpEhllgr R pasta e JEa g 355 Bioy B 400 can

i nclude a gepsliéitbjasiayglfbrce nigidd the badbgcaperdistAly idtbQhe Randiesindlshéake 412, a
proxi mal face 414, and a central bore opening 420 therethrough for

recei ving t h&ltginativaly.deeagranehstiesfirps splivebooclastisstrameeid bapdeand 2 have
nternal . ci pGURE BIAE Al bEShARCLANG B RANES: $RAUPRIRAR,BAAE Lhedtnong L he

l ength of the 1 nternal surface of central bore opening 420. track recess
424 (Fi gure g4k ft@am plepting omdeberiviset henahjpreé on il dndofcop@diorpnstaricesthd dtap The

recess 424 can tend distally.fro t he proxi | .fac 14, and,can be sized
ind shaped { SHEBEETErTh G avine. AR mshonE Ty dBs eRpS ol g eeteAT 18 S00° 11
desired, theeRemuleMatetidDs Rbmbie s BaORe bnBh F 2R ablebrodl@Pestehded
chanfered to assist in pressing the endcap onto the distal end of the

endoscope. [ BbostheFHap warenggeuom el vely dengenendgsrere sl ot 430 (Figure 2 and
2A) extending through at |east a portion of the body portion 410 and
openi pE9nn t Baddp gvakar Bcridlof ShedmopBitic elasteniecto fittthigsinahd Jistal e of tiseur f ace

bounding tr ag#dorsgo%gsl(s)oé 2’14F1e etn(()icgpe40 icSaIEn) %g %grm\{cmd to? a rm%?e%%ﬁlavtlr?g aE élﬁggleter of less
than about 100, and more particularly between about 50 and about 90 ( as measured using
the A scale, 0.120 inch test according to ASTM D2240). The endcap can be pressed onto
(e.g. slightly expanded to fit over) the distal end of the endoscope with the distal end of
the endoscope being gripped by the endcap 400. One suitable material from which
endcap 400 can be formed is molded Santoprene brand thermoplastic elastomer.
Providing an endcap 400 from a material such as a thermoplastic elastomer can be

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

as described in more detail below.

[0092] Referring to Figures 1, 2, and 2A, the endcap 400 can include a generally cylindrical
body portion 410, a distal face 412, a proximal face 414, and a central bore opening 420
therethrough for receiving the distal end of the endoscope 1000. The endcap 400 can
have internal, circumferentially extending grooves 422 spaced apart along the length of
the internal surface of central bore opening 420. A track recess 424 (Figure 2A) can
provided in the upper half of body portion 410. The recess 424 can extend distally from

the proximal face 414, and can be sized and shaped to receive the distal end of the track
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300 to be at generally the same "o'cl ock™ position as track 300. Slot 430
can be sized and shaped to receive a tab or other indicator device, as
descri bed below. In one enbodinment, the proximl end of slot 430 can be
generally aligned with channel 320 in track 300 (described below), and the
distal end of slot 430 can be inclined radially inwardly as the slot 430
extends fromrecess 424 in the distal direction, such that a tab or other
i ndi cator device extending through slot 430 is directed distally and
radially inwardly to be viewable by the optics of the endoscope 1000. The
Endcap 400 can be joined to the distal end of the sheath 200 by any

sui tabl e nethod, such as ultrasonic wel-dBrg. [00941 Track 300 can be
supported by sheath 200, and can extend from handle 100 to the endcap 400.

Fi gure 3 shoye. tif dskred ARk SR b8k chShrabpentt¥U20i dah ba tdpefedicd Bhahfetdde track
shown in phantom Figure 4 illustrates a topfglan view of the track 300,

and Fi gure 5tojassisidn pepsung thy epdesp ontodhe distahend qfdhe grdosgopek 300 supported by
sheath 200. In Figure 5, the sheath 200 is shown in cross-section as it

woul qoegs)ear The endtgdiPadn alvo amcl@ledadstape (Figiirei2l dand AN @kieAding o WSt Seastd t h i t
bei ng understoqd t in one enbodi nrent, the wa of the sheath 200 can be

hat [ 1
general ly fl %E?‘H?%Fﬁﬁ?’%ﬂyaﬁ?&ﬁ‘?‘bz 10,509 opgriRg e thejdistal faced1Rs okt 0icn gatend ai n
the shape sfoMfly fiBm s@i{%é‘e %u%fng%k H&gss%@ﬁ%% dgpféeh%viﬁnféﬁﬁee&e‘%raeﬁ. ot her

internal support. [0095] Track 300 can be a generally continuous, unitary

pi ece of mat &0 talbewhgankradly tleensdme “otohapkt poditaer dsytragk BeMgBlot 43(F karchesizedt o r each
froma point_ aqutsi the. patient to.a.point in or. distal, to,the stonmach of
the. pat Lot MEABTPRE0 FAFREGAT et BB Heyof ¥ describL Y18 Mt e,
Track 300 cagmbwlithedt e prxirfalfeng st §1be4300ai BB pérferdIBt fighed with Ukdhnais328%A r uded
pol ypropel ene. One suitable material fromwhich track 300 can be formed is

Hunt sman  ENDBkG0R(esaribeddetoypomddhodistalend ofislot 439 ean bainelired madidlyp.  of
Ho TX. The s i o . the i 1 ag it abl
uston $§Srdz)ﬁ %ﬁhg sl%g%ﬁﬁ?erﬁg frohYells'4 | ﬁg?tﬁ@ﬁ%ﬁ%&cfig ) ¥ t”h@?’ a E%H lof abl e

j oi ni ng met hod, S rasoni c we end o e track
300 can be oother initaleddesive@xtehding tidowghyxslet@0) isdireotedelistal yeandjradialyd t o end cap

400 1n r ecesﬁng%élly to-lgéevier:]\gaq)qflz gy tjh%%pgcz:isnofl%hee én%lo;}:%ge 1i(S)OOt. hleheqirn%)éép 0 c%g %e of
joined to the distal end of the sheath 200 by any suitable method, such as ultrasonic

welding.

[0094] Track 300 can be supported by sheath 200, and can extend from handle 100 to the endcap
400. Figure 3 shows track 300 supported on sheath 200 with a portion of the track shown
in phantom. Figure 4 illustrates a top plan view of the track 300, and Figure 5 illustrates
a cross-sectional view of track 300 supported by sheath 200. In Figure 5, the sheath 200
is shown in cross-section as it would appear if disposed on an endoscope for illustration
purposes, with it being understood that, in one embodiment, the wall of the sheath 200
can be generally flaccid and drapable, and lack sufficient stiffness to maintain the shape

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

[0095] Track 300 can be a generally continuous, unitary piece of material which extends
longitudinally a length sufficient to reach from a point outside the patient to a point in or
distal to the stomach of the patient, such as through the pylorus and into the small
intestine. Track 300 can be formed of a flexible polymeric material, such as extruded

polypropelene. One suitable material from which track 300 can be formed is Huntsman
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the sheath 200 and the proximal end of the track 300 by any suitabl e nethod,
such as by wultrasonic welding. [0096] Track 300 can include a generally C
shaped channel body 310 defining an inverted T- shaped channel 320 in cross
section. The body 310 can include floor 312, upstanding side walls 314, and
i nwardly extendi ng prongs 316. The body 310 can also include a plurality of
circunferentially extending side tabs 330 extending outwardly from body

310. Adjacent tabs 330 on each side of the track 300 can be spaced apart,
such as by the scalloping (shown in Figure 3 in phantom, or by other
spaci ng net hods, such as notching, to maintain the flexibility of the track
300. The tabs 330 are shown joined to tH&-i nner surface 210 of the sheath
200. Tabs 330 can be joined to the inner surface 210 by any suitabl e neans,
such as w t h23R¥res32ieavailatde from HhamshangCorpt dfditsistopd0Q 7ThéAtiehth 200 baribeg | i mi ted

by theory, the tabg 330 be enplqyed to s il he track 300 with

Y spoct Lo (et inbe iank S ek g ol ueh & b alsanaHEaNE 00, The
tabs hel p topddbml D HRAERk 300 CaBENer flboldedBn@ths et capMODES M athepvisk e track
channel 320 with respect to the endoscope 1000. Accordlngly, t he sheath 200

and the trackingdto endrcape00 imregessd24i ThehandleckPOican by jadredzo dhiei proxipeliend ofe
endoscope 10 gslrle%khdi‘g&fl%{ian A x?rjnzcﬂc d QE&% 'tl.IaEl?{?éO f&l@ sﬂlngblg ?ho%?’ cl?gé g)(_l With

mai ntain the trac Ranne or
respect to tileasnitosedipg. The desired radlal orlentatlon of channel 320 is
illustrated in Figure 5, wth the cross-sectional centerline and axis of

sy of I P xt endi ng
fr m ?%6] ceﬁ{a@?%d cat%ﬁgdp(ﬂé geng Cagha}f Tﬂ&bgqb?gc(g’oirm d?fgf Ihtﬁ%l agr{reWéé{g (;Ig i ment of
t he present shapaihdhaomgl 320 ¢rosscslcct3ﬁ0 Tthasbodgt 310cantindude flqpoB312,apstadiag has a

reater flexi, |I| t han .ano tion o he tra For nst t he
ENDR1 T0USCH PHOE WY ke Rt b e inaonss bt o bAG, 3 1soh ol %
flexibility @oﬁn%@hrcﬁﬂn%@ially Eyteﬁmg silStab®8 HPE@En it a1 PREH b

flexibility and axial flexibility of another portion of the track.
Ref erring t o35 ghdiecant t@b$e330roa@a0138@e olsthe ragkrd 09ccae haispased pRart, suchas by ther ee

sections of scalloping (shown in Figure 3 in phantom), or by other spacing methods, such as

notching, to maintain the flexibility of the track 300. The tabs 330 are shown joined to
the inner surface 210 of the sheath 200. Tabs 330 can be joined to the inner surface 210

by any suitable means, such as with adhesive or other bonding methods.

[0097] Without being limited by theory, the tabs 330 can be employed to stabilize the track 300
with respect to the endoscope when the endoscope is positioned in sheath 200. The tabs
help to maintain radial alignment of the axis of symmetry of the track channel 320 with
respect to the endoscope 1000. Accordingly, the sheath 200 and the track 300 can be
rotated circumferentially as a unit about the endoscope 1000 to different o’clock
positions, and the tabs 330 help to maintain the track 300 (and channel 320) in proper
radial orientation with respect to the endoscope. The desired radial orientation of
channel 320 is illustrated in Figure S, with the cross-sectional centerline and axis of
symmetry of channel 320 being generally aligned with a radial line extending from the

center of the the endoscope.

[0098]  According to one embodiment of the present invention, the track 300 has at least one

portion which has a greater flexibility than another portion of the track. For instance, the
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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 both
bendi ng and axi al extension. Section A can be associated with the distal
nost portion of the endoscope, such as an articulating portion of the
endoscope. Section B can be relatively less flexible (nore stiff) than
Section A Section C can be the proxinmal portion of the track 300 and can be
relatively less flexible than region B. In one enbodi nent, Section A can
extend about 10 inches, and Section B can extend about 26 inches. In one
enbodi ment, the length of the track 300 can be at |east about 50 inches.
[0099] In the enbodi ment shown in the Fi-glres, Sections A and B are
interrupted at intervals along their respective |lengths to reduce the

bendi ng sti f{ags902as idchrle @poriondHal ink AdeRding flEXIBility A4 K0 fexibilltgthaert i on C
can be generally uninterrupted. The interruptions in Sections A and B are

provi ded by &cateythagthgbending Sexghidity and axipd figxibHity-planother porsiqa ofithetirgek.s| j t s
340 on the i . agi.tudi nal |y
of fset) rel a%(%\@rer lggggééghe ﬁ’gtﬁ%{é{?&?gg E&?ﬁg@ i %ﬁﬁ?@st%gﬁ%ﬁgeé%egé Swt he track
body 310 ar edifiietentfléxgbidity. iiectiort Aewhich tan lemthe tistal otokteporsordef thé tradke300r camk body

310. In the odi t .shown, each slit 340 on.one .sid of .the, track is
posi t1 oned: nif Pad b RrRE AOiRR oF i Shok kit bR e ex i et e of

th e trac K. E@a@nfbecafssdch@ed_t@ilﬂﬁthé At @rfbsﬁ%rﬁ&%ﬂth@&%s&ﬁkmeﬁ a@arpaﬁ’tiﬁulﬁlingadl acent
slits 340. In one enbodi nent, the slits 340 can have a wi dth (neasured

paral | el to paftion efffe Andpscopeh &petion Boay) begelativaly lesh Bexiblsdmorestidf thannch, nore
particul arlyg.l.ess,t . i g NE i e for by
any suitabl es?glr[f?? eA'og&glto ﬁte? %%nu% t?‘gg“’.xﬁg{lrp S%thf%t%%léétﬁe a@‘iél?ar?tg)" 9 rFfr%I{l?égg by

t heory, the lssgifldxislachaatregioeBi Mgomd enibvdirdntt SecidhDA xam epead atbat $0ifnches| ent
flexibility of the track 300, while preventing a menber slidably disposed in
the track fraidSeghon Bsamgatend ghopt }—@m&%ﬁsr {ispne gpbodypey thﬁfeé‘ﬁ qﬁtﬁ/e tfar?g track,

such as by defd &albean et abflt303Schad6, at positions where the endoscope is
bent (or other configuration where the track is bent or otherwi se to take

on 2 e, OBt RS TSR s S0l A B S S 72

of the along their respective lengths to reduce the bending stiffness and the axial stiffness of the
regions, while Section C can be generally uninterrupted. The interruptions in Sections A
and B are provided by a series of slits 340. As shown in Figures 3 and 4, the slits 340 on
the two sides of the track body 310 are staggered (longitudinally offset) relative to each
other such that the slits on one side of the track body 310 are not aligned with the slits on
the other side of the track body 310. In the embodiment shown, each slit 340 on one side
of the track is positioned halfway between the two adjacent slits on the opposite side of
the track. Each of the tabs 330 can be positioned between a pair of adjacent slits 340.
In one embodiment, the slits 340 can have a width (measured parallel to the length of
channel 320) of less than about 0.010 inch, more particularly, less than about 0.005 inch.
The slits 340 can be formed by any suitable knife or other cutting instrument. Without
being limited by theory, the width and staggering of the slits 340 can provide sufficient
flexibility of the track 300, while preventing a member slidably disposed in the track
from “unzipping” from the carrier, or “popping out of” the track, such as by deflection of
prongs 316, at positions where the endoscope is bent (or other configuration where the

track is bent or otherwise to take on a curved configuration). The provision of selectively
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endoscope wi thout significantly increasing the bending stiffness of the
assenbly of the sheath 200 and endoscope. [00100] In one enbodi nent, the
slits 340 extend through the full thickness of the track (thickness as
measured in the vertical direction in Figure 5). Additionally, the slits can
extend fromone side of the track to extend across the full the width of one
of the prongs 316, and the slits can extend at |east hal fway across the
floor 312. [00101] In the enbodi nent shown in Figures 3 and 4, each of the
slits 340 can extend through the full thickness of the track. Additionally,
dependi ng upon the location of the slits 340 along the length of the track,
the slits 340 can extend nore than hal fwé,- but not fully across the w dth
of the track. For instance, the slits 340 extend across the | ongitudinal
centerline oplatdieinterraptionsiin hRatacl PerhiRithdtr@u e followRhé ehifvatige dfahdi gure 5, the
dimension W i|lustrates the width of a slit extending nore than hal fway,

but not ful | §dessops dvithput sigratieantly increqsing thehending stilfpess phige asssmbly of thy

bet ween 5'it§wﬁﬁ@0@%n&@ﬁk§&%ﬁ.5ide of the track 3090 can be about .120 to
about .130 inch in Section and about .250 inch in Section B. [001021 The

st agger arrangenent. of slits 0 that extend ond the centerline of the
Cr acHOBEID R aateisrean it e 2t lerd i Be REMeRameeT i ikve &
l'ongi t udi nal {iiick@Ré A YHOMErel GRthe vRAICH! diRCHSPMPILWE 55.NBddiforlaBdhe Slits BENdI Ng

| oads. Wthout being limted by theory, the s a%%ered arrangenent of slits

340 can be vexewddiem ope side af thg tlaekigi extend eerossathe full thaaNidthioé andof the pronghice

nunber 344 | i e in_the, trac 0. Th endin ections 344 can have
a length 3469‘(95?’3%{*‘8 Sﬁ%“ e )l‘tﬁ'gddatt%%shhaz&véﬁﬁﬁrr? S?’ﬁ@% g ?EZZ 340 on opposite
sides of the track overlap, and the bendi ng sections 344 have a wi dth 348

def i nk98143Y t Hethe prhedimgnt shawndp Bigureg 3and dneach pf thesstits P san pxterstiequeh the
adj acent sli I t e S| i f
mbodi ment,  HEHFERSE RPukiAR. AsGRRORGE A hcnt WRadd e B 8RE 1 1
Section A aaldng the lexigdt &f tBel fada thelsttsé3d0 etn Extéiidhorenbkdn hal ®AYORi nbi fyllye 6
illustrates carrier 500,.and Figure 7 illustra carrier 500 advanced to
i stal oot Soseiths Wt B fesk. Sherndiance: B s8e5T ariond i e RFHABRbxi ol
end 502 to ac&ietti oftNOPIkIWSELRA A 8BFigure 3. Referring to Figure 5, the dimension W
illustrates the width of a slit extending more than halfway, but not fully across the width
of the track. The spacing 342 (Fig 3) between slits 340 on the same side of the track

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

[00102] The staggered arrangement of slits 340 that extend beyond the centerline of the track can
provide the advantage that the track 300 does not have a longitudinally continuous load
path for carrying tensile loads or bending loads. Without being limited by theory, the
staggered arrangement of slits 340 can be viewed as providing bending sections
(indicated by reference number 344 in Figure 4) in the track 300. The bending sections
344 can have a length 346 (Figure 4) defined by the amount the slits 340 on opposite
sides of the track overlap, and the bending sections 344 have a width 348 defined by the
longitudinal spacing of one slit from the immediately adjacent slit extending from the
opposite side of the track. In one embodiment, the length 346 can be about 0.038 inch to
about 0.040 inch in Section A, and the width 348 can be about 0.0625 inch.

[00103] Figure 6 illustrates carrier 500, and Figure 7 illustrates carrier 500 advanced to distal

most position on track 300. Carrier 500 can extend from a proximal end 502 to a distal
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end 504. The length of carrier 500 can be a length sufficient to reach from
a point outside the patient to a point wwthin, or distal to, the patient's
stomach. In one enbodinent, the length of carrier 500 can be at | east about
100 cm and nore particularly at |east about 72 inches. The carrier 500 can
i nclude a body 520, a generally vertically extending web 530, and a track
engaging rail 534. Carrier 500 slidably engages track 300, with rail 534
bei ng sized and shaped to be slidable within channel 320 of track 300.
Carrier 500 can be of unitary construction, and can be nol ded or otherw se
formed of a suitable material. In one enbodinent, carrier 500 is formed of
arelatively lowfriction materials, suéh-as extruded PTFE (Tefl on).

[ 001041 Figure 8 provides a cross-sectional illustration of carrier 500
supported orendrsagk 13RQengthbft darridtS00cat 8 a RAgh Gliffeivdo®aemh fidWa pbint ust r at ed

bei ng advanced .through the cross- section to illustrate one position of
conponent s ditsidethe Aaliest Eyrepaintdyidhing or dstpl i therpatigntisstomacd. Jveng i on of the
track 300. i b QT : n iaalkl Y
o dly i romEARE fe e ciicl 56 e 3P R d b6 180 IS0 ookl
carrier bodtlaabolhE ioctess -Becniren S¢F canghcladn oy 528) 4 g&Bmllytvegietlher , can

i d L1y i ted " f | ign.. 1 1 Th i er bod
£20" can | nol Gimamesyehil mdirackenfibing B 534 et Sl CapN CRRERRIR (ne”
full |ength 390, WaRYai B2 bellpssigkdand shaped & ealidiste hamidedniyy 320 6h@apraioof | oor

512 and oppositely facing sidewalls 514. The body 520 can al so incl ude

i nwar dl y exteHtemip0 can bpgEunitagy ennsirurionpadsar be (rofdedion gthsrwise fosmed ofd ch ar e
spaced apart i t . i . £ 001061
The di star raufEFelELMBnt B 8GNmel ke ARARKAReRbe s RAANEly BE e ol y
beyond body mé&2fials,gughr aswixdedal PTEKI(Béfbon).ndi cator tab 536. Tab 536 can be

si zed and shaped to be received by slot 430 in endcap 400. As the carrier

500 L[ﬁOMYaqqg'gg ggﬁ&ﬂhésya &sttéé’t%ﬁaﬁ@gstratﬁ)ﬁ'%g tg@x@ieﬁ%\l) éﬂgk&n&ﬁonvtirﬁ“@'@b,e by the

optics of " end e 1000 once the carrier 5 has reach its distal nost
posi tion on witlathk d80d endref endosqoge | 00CHilysirages bringedvanced ifaoughithg 8®sean
ENDS119USC I:)sév.l,ct-iozn?’to illustrate one position of components on the endoscope’s distal end relative to

the position of the track 300. As shown in Figure 8, the web 530 extends generally

radially inwardly from body 520, to position the rail 534 radially inward of the carrier

body 520. The cross-section of web 530 and rail 534, together, can provide a generally

inverted “T” configuration.

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

[00106] The distal most portion of the track engaging rail 534 can extend distally beyond body
520 to provide a flexible indicator tab 536. Tab 536 can be sized and shaped to be
received by slot 430 in endcap 400. As the carrier 500 is advanced distally on track 300,
the tab 536 will be viewable by the optics of endoscope 1000 once the carrier 500 has

reach its distal most position on track 300. Referring to Figures 7 and 8, the tab 536 can
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be vi ewed through endoscope optics el enent 1100 as tab 536 is advanced
distally and radially inwardly fromthe distal end of slot 430. [001071 In
one enbodi nent, 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 bendi ng
flexibility and axial flexibility that is greater than a nore proximl body
portion 520B of the carrier. Referring to Figure 6, the carrier is shown
schematically to have two sections of different flexibility. Carrier

section 520A can be the distal nost portion of the carrier, and can be the
nmost flexible portion of the carrier in2both bending and axi al extension.
Secti on 520A can have a |length of at |east about 2 inches. In one

enbodi ment, BehdewelwidughfendetbpOoptied Qldmiefit 1 1106 tavedr538hoatvadcddriidiglyy samdd about
10 inches, and nore p rticularl{, the |l ength of section 520A can be between
about 6 and fatially mvardy frem the distahgnd ofsl9tHe0enbodi ment shown in the Figures,
body section 520A is shown interrupted at intervals along its length to
redud@0xong bamde apbsdinfeht) éescaerivd 500 bascat leabt ait ipbftivaehidf hdshegrealérdieaibilitpr t i on
of the body 520. The interryptions gan be provided a seriges of its 540.
A shown_ | n atHIolET goRing of Heca@ies FtanansBohe bEes 100 Sn quica By Sehe 1 or
body 520 ar enavioaafiQhigsdrtidnOsP0Al MR Beﬁdi‘ﬂgffféﬁﬂb}lity enPANi YTk bifgeht @t her such
that the slits on one side of the body 520 are nhot aligned with the slits

on the ot hergreitetdhafa maee proxignabbaly pertiom&20Rabibdcansiar. Refoming telighresd,i t 540
on one side the carrie | si.tioned axjal. | £ tween the
two adj acenttgé lelrflgr lgﬁh(f%negcgﬁ%%g%?apg t(glﬁ)a gt“(\)’? > ggn{(#ﬁdéﬁ&e%g? eé‘éﬁeqﬁﬁg" lpa‘r%(r)r\}ll%s 516
can be separssttich 320Asdantbs tieddistallidost POioMior theltarriee,iang chi bé theandsy flétibler y, the
flexible tab 536 and the slits 540 can, help to preyent he distal portion
of the carriRtYR the easyier ig fpt nglag 'a“‘!)?x‘@rex‘eﬂﬂﬁi’-pﬁ?"rﬂ‘@nﬁ&%caQ ®dr ack. For

i nstance, f'l@r*%ﬁ’h?attl@ﬁt a3t §fthedTh S8€embOEmENAHE IRRINGERAGESSIA 55 340 in
track 300 to help prevent the carrier frombeing di'scharged radially from

the track 30@twashtahoutt4 inpheisagd hbovit § @ thehes, atvbmorg, pattheslaniydthia length eftsegiper i ng of
the slits 5400330 e 3R YbAlT 6 ahiraout 8 iches: ~ 24

[00108] In the embodiment shown in the Figures, body section 520A is shown interrupted at
intervals along its length to reduce the bending stiffness and the axial stiffness of the
distal portion of the body 520. The interruptions can be provided by a series of slits 540.
As shown in Figures 6 and 7, the slits 540 on the two sides of the carrier body 520 are
staggered (longitudinally offset) relative to each other such that the slits on one side of
the body 520 are not aligned with the slits on the other side of the body 520. In the
embodiment shown, each slit 540 on one side of the carrier body is positioned axially
halfway between the two adjacent slits on the opposite side of the track. Adjacent prongs
516 can be separated by slits 540.

[00109] Without being limited by theory, the flexible tab 536 and the slits 540 can help to prevent
the distal portion of the carrier 500 from “jumping out” of or “unzipping from” the track.
For instance, flexible tab 536 can “bridge” the space between the slits 340 in track 300 to
help prevent the carrier from being discharged radially from the track 300. Without
being limited by theory, the width and staggering of the slits 540 can also provide
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sufficient flexibility of the carrier 500, while preventing a nmenber
slidably disposed in the carrier from"unzipping" fromthe carrier, or
"popping out of' the carrier. [001101 In one enbodinment, the slits 540 can
extend through the full thickness of the track (thickness as neasured in
the vertical direction in Figure 8). Additionally, the slits can extend
fromone side of the track to extend across the full the width of one of the
prongs 516, and the slits can continue through at |east a portion of the

fl oor 512. Each of the slits 540 can extend through the full thickness of
the track body 520, and each of the slits 540 can extend nore than hal fway,
but not fully across the width of the trdtk. The spacing 542 (Figure 6)
between slits 540 on the sane side of the carrier body can be between about
0.1 i nch andsusfxient floxibility 6hthe Bargiar 500@theﬁgevaﬁrntgiaQﬁenﬁB@Alidwhﬁdisp@g@mr ed
arrangenent of sLit? 540 prOVIQ§ t he advant age t hat thg arrier body portion
520A does £ carEce fram dingipping HAm e e8Tes AL PBPING At 851 tHe £¥Fik ar r yi ng
tensile | oads or bending | oads. [00111] Figures 9-13 illustrate a feeding

t ube [Gmﬂoy\hilotmneambbrﬁmsemewﬂitstﬁmtmn txtanokth3igh shedfutl ieckness ofi the tr&dk0. Feedi ng
tube 600 can have a prOX| nd 60 nd. a .di stal 04. Feedin tube 600
can i nol ude (PSR HOMEOHES HLS VOIS 18 RIS Pon Sioae e BN o
passi ng nut réx@ammnae&le Add &%yfrs‘ckﬁégx@ﬂ@mrsg tﬁ@fumrtﬁé/wsiﬁh bEbRATIY Fongs
engagenment of the feeding tube 600 with another nenber. For |nstance t he
feature 660 T#nandtbe slite can gomtipue tihmugbuabl@a&ﬂamgrt@nuﬁithvgﬂcmnéééeﬁmhtofdfe t he

f eedi ng tube r 1 620 can
extend from [l)l\rfmogleltbnca eXt %A(g‘gé‘gﬁn gﬁ%ﬁﬁed)’](l es;g&h%%%q%#% SEE an%‘%ﬁ )é?%iltent S
exit the pasm@awayteﬁ&ﬁhomﬂaxehulﬁvayt hﬁnpﬁﬁlll?latroSs he v\tldta(blfthel'faek pOhé i on of

t he feeding tuhe g 0 extegf%%% di taI y o eX|t ort 622 can be i nclined

with respectsPegng pt2 (Higig ‘éﬁé‘@ QS‘ft Jhsearigriedy 580 &hown in
Figures 10 anglyded.abaitd. Mrich aﬁ&hﬁout@@ﬁﬁchﬁg%aﬁ%\’b&ﬂ @nﬂﬁ{‘ﬁoﬂ |”M1e é‘a%@éx%&'
el ongated configuration. Accordingly, as shown in gures 10 an t he

passageway 6zengemerpef gis &%pmyldpﬂr%adwmtagm that thea@ple@tbOﬂw poitien 5l26zhglpcsudi nal
i f the feedi t 6 dth t
Co communi caL i Fiop Ry cpfifiokoBaR BRR AR ing Rehsl8 RaNEoR vedSPaNG 10

itself is bent. FBVIH thelﬁassag 620 run substantially straight to
exit [POK] 62111gm@19-tlﬁelllmrglea1| eedipg Emgaq_ghﬁh;pambe used with the track 300 and the

carrier 500. Feeding tube 600 can have a proximal end 602 and a distal end 604.
Feeding tube 600 can include a feeding tube body 610 having a nutrient passageway 620
for passing nutrients, and a feature 660 adapted to provide releasable engagement of the
feeding tube 600 with another member. For instance, the feature 660 can include a rail

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

[00112] The passageway 620 can extend from proximal end 602 to an exit port 622 through
which nutrients exit the passageway 620 and enter the patient’s 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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-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 proxinal entrance of the feeding tube through
t he passageway 620 and out through exit port 622. [001131 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 nmigration of the feeding tube 600
during feeding. In Figure 10, a suction Eort 680 i s shown positioned
distally of exit port 622. Suction port-886 can include a plurality of
radially inwardly extending tabs 682 which can engage and hold ti ssue when
tissue is dgoaieh d»mh@fetehxagtuﬁeeincﬂm@d hmh\reapwnm depassageway 620ctah providerthe 680.

The tabs 682 can be forned uttln or |tt|n the out er mall of tube
body 610 to advanpge t{lﬁepaﬁsasg‘"@%@ p be fatly cEsaedea BFNEE Oy ARy W fremsBpar at e

menber, suchygginfl Sftaatd bCthe feeaﬁg tﬁ%ttﬁllohgl?th'e rg,agagewatyfm ahd oﬁﬂhf&gh t@¢ i ncl ude
t abs 682 and which is positioned in an aperture in"the wall of “tube body

610. VacuumpsanbBe communi cated to suction port 680 through a vacuum
passageway (not shown) which conmunicates with, or extends separately of,

nut r ifggk13] paﬁ&agmnglgﬁ?eolz YR U BBt SbeCE carthche dhe BORER mauam&lps&labne@nd of
tube 600 to assis maneuveri ng andﬁg?S|t|on|n t he feeding tube 600

[ 001141 The €ithar Rroxingdy o& dﬁtaélwémt BT a?zucn@amrtSapap@pﬂlﬁ@rﬁ%\pldtth@dls@hgt h of
f eedi ng tube ong
sone, but not nﬁ%@ he thet{d(ﬂH a%e%ﬁedoéogﬁﬁémg{et [ Eg&t% e%%qgﬂ @ﬁ{tg[‘} can
extend from ;aewnoxmgMOmcrfdheﬁﬁ:Edmg tibe 00 derifgbReding.aln Kigstedl, zesmtt1616éort The
proxi mal end 662 of the, feafure 660 can be spaced fromthe of
Phe T oadi ng TGS BN Miyitione SRGHE ST pXIE DA BUED Bt S10sth GRS Hgeting

t ube 600 \Ahlahacﬁmﬁmﬁrcﬂhé)aaqhng 12Bs 647 Whith edi¥n@hgd Wigold tidshewhat {igné iswhen
the feeding tube 600 is in place does not irritate the patient or interfere

with feedi ngirawminteithsttupec@00iby vagunmepbliedie suctionaort 680x Thedalsss8arean bpout 24
inches, and foﬂné)(ﬁ?y &J@@l?gdérrgﬁmng'tﬁe &R&%all]'& tul')é%?%w to create the tabs 682, or

tabs 682 can be provided in a separate member, such as a metallic or non metallic insert
that is formed to include tabs 682, and which is positioned in an aperture in the wall of
tube body 610. Vacuum can be communicated to suction port 680 through a vacuum
passageway (not shown) which communicates with, or extends separately of, nutrient
passagaeway 620. Weights 690 can be disposed in the distal end of tube 600 to assist in

maneuvering and positioning the feeding tube 600.

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

Figure 10, the feature 660 is shown extending along some, but not all of the length of the
feeding tube 600. Feature 660 can extend from a proximal end 662 of feature 660 to a
distal end 664. The proximal end 662 of the feature 660 can be spaced from the
proximal end of the feeding tube 600 by a distance L, so that the portion of the feeding
tube 600 which extends through the throat and/or nose of the patient when the feeding
tube 600 is in place does not irritate the patient or interfere with feeding. The distance L
can be between about six inches and about 24 inches, and in one embodiment is about 18

inches.
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END5119USCI P4 -26 [001151 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 relationshi2p-fromtube body 610. In figure 9,
rail 666 is positioned in channel 522, with web 668 extending through the

t hr ogbo1ak) c Bty RAtuRd%0 Wi bé MitdgralB fagnéd With 8@ ttie Bdag@Nny (such as by Reldigvad t hat
sl i dably supportln t he feedlng tube 600 on carrier 500 while slidably
supporting t@&udiag)r Adlerngtivelyihe feaiike affiropld bequamiacyed, separately Bomdpbey™ f or

Smooth, rel adayghy, Jnﬁ%l;srféglgég:tlggttaoﬂgéh%ﬁ R9610 b Lesthagr gﬁg&l@m@ sehdibin the

patient. Alternative t ube cou supporte
directly on anenolngBﬂ&Ihods uE¢ntars 669 cdrelw sizpdraad khapéd teeprymirahd feadikg 8OO 600
directly. For if desired,, the frack coul d . Tefl on

t
o oo erto reSR K Rnedes anehetsbpherr tich hack 0 o1 girier Sk SSobrspy e ot oo

t he proxi mal engggbnﬁ:ﬁ? RFifigabUihe f&afhg thbd 6U0ES %Mlﬁ@lﬂg Gpporteddn BRriePr ovi ded
at proxi nal 662 to prevent tissue from bei caught or pinched as web

668 and r ai 100c8ke feature 66@ £ qasyysise f raiboaoaad arvebrids, wztz“@b Gé&ﬁmﬁ@mgoo The

proxi mal end e%raflg%?laé@%nq et?)gd¥ ﬁfd‘i% %pj():l‘tcrrljév%en ch)% aﬂg%sgﬁﬁ)fr&ﬁ?wede

cont act surf ces Irs ose on el ther
si de of web @d$.61Coht ﬁag;.tre 9l 66 s pﬁﬁmonahinlwharmegim wmm»tzdb 6“66$|x€mﬂmgo t he

| ongi tudi nal ,axi s of the e 60 surfaces 674
are incl i nedhfoysitedhiga ?f‘&é’l"lﬂ? 32% th%‘v%gé'gg'ﬁﬂ é{tﬂ%ﬁquf)‘t ‘S F\lée"%ﬂ?

surfaces 672shd95l9‘éilﬂ%rtﬂ1g5ﬂ=lé fe%aﬁg%sbevd@t)%n cﬁnfePSG(ﬁwHﬁ’é‘isﬁbl@rsﬁﬂpdi'ﬁﬁ’gﬁae feat ure
660 in order to push the feeding tube 600 distally along carrier 500. The

ori ent ati on efrieri360 @oma@k:w()sl@ af eantage@pin proyiflingfos sineetherglanivell lew dietion t o t he
| ongi t udi nal posff o?nn%fof Tfé%%mgql%je' 659 \;/MHS“ th%%gtlgnll'.c r}AlEe%ttlv%@, feeding tube 600 could

be slidably supported directly on track 300, such as by having rail 666 engage track 300
directly. For example, if desired, the track 300 could be coated with Teflon or any other

suitable low friction coating.

[00116] Figure 11 illustrates the proximal end 662 of feature 660. A tapered surface 672 can be
provided at proximal end 662 to prevent tissue from being caught or pinched as web 668
and rail 666 slide with respect to the channel 522 of carrier 500. The proximal end of rail
666 can be formed, such as by tapering, to provide contact surfaces 674 disposed at the
proximal end of rail 666, on either side of web 668. Contact surfaces 674 can be angled
with respect to the longitudinal axis of the feeding tube 600 (in Figure 11 the surfaces
674 are inclined to extend outwardly as they extend distally). The contact surfaces 672
provide a surface at which a force can be provided to feature 660 in order to push the
feeding tube 600 distally along carrier 500. The orientation of the contact surfaces 672
can be selected with respect to the longitudinal axis of the feeding tube 600 such that the
force applied to push the tube 600 distally on carrier 500 does not tend to push the feature
660 out of the channel 522 in carrier 500.
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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. END5119USCI P4
-27 [001171 If desired, the carrier 500 and the feeding tube 600 with
feature 660 can be packaged together. For instance, the carrier 500 and
feedi ng tube 600 coul d be packaged together, wth the feeding tube 600
pre-assenbl ed on the carrier 500 such as by sliding engagenent of the tube
with the carrier 500. The assenbly of the carrier 500 with the tube 600
supported along the I ength of the carrier can be unpackaged (such as from
steril e packaging) at the point of use, and the assenbly of the carrier 500
and tube 600 could be advanced along the7track 300. [001181 Figure 14 is a

side viewillustration of the distal portion of a feeding tube positioning
menbgho1i9p- iraskea, tﬁQQarﬁ@x“Sd?)ean'd?tﬁ‘éjfeEcﬂnQHr%Q 60@6«1&?@&%@%66 HQ?béj}Ba%kééehy al ong
t he carrler 500 and/or to maintain the in a desired position

in the G trtagethexs Fohimstaneed thewopier 580 anctﬂqqmagmbf: 660muiébpmqkemd togthprr e 15

1 ost r at os Ve R obE S Bmete The e 00 RTINS e 00 i n

desi red posidngagemeandf the gibeavith/thé sarfier 00| dhgaskeMblyt dithe ddrfiey V0 Wittethe
engagenent of the distal end of nenber 700.with proximl end 662 of feature

660 on f eedi#be e wppeted qlwgdhéle@%dﬁtmfner@%bq wigekagsd (welpelomoo can be
at |east ahgiyfje g%tkhgstﬁ@eag tRPpdittalf ubd) Snd B ASEembRLfAR RN ahll AiBeF00OT Nt

outside the pati ngage the contact surface 672 on the feeding tube
600 when thecorukbbﬁadganqqdelqngthqiwktm@ned in a desired Iocatl on in the
patient s G tract. [00119] Referring to Figures 14 and 15, the nenber 700

can @UﬁSg Slfléﬁ’t%tlwi@a §Uéﬂ/iea’r illhQratibRbf G dishe pox‘ﬁ@ﬁ of 5'1’6(:591% tuld ﬁ(ﬁftf@)ﬁ;nlgvel Y,
menber can have a different cross-sectional shape 700 can

i ncl ude a bodgmbrs 700 oMepit@r 7Q0th¢antbervagd forpaishythe f@eldmgstubeﬂf@suaby phong th@@amer
e e S S
710. Rail 76&1do§cape Revigideech ol thdysatient. fRdgurs S thi angenMdyeiitindtravibi bf the channel
520 of carrl (? stal end 'of the member 700. Figure 16 illustrates the member 700 positioned to

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

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

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

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

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

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

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

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

[00120] 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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[00120] As shown in Figure 15, the distal end 702 of nenber 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. ENDS119USCI P4 -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 longitudinally directed force without a radial force
conponent, or other force conponent that28i-ght urge feeding tube 600 out of
the carrier 500 in an undesired nmanner. [00121] The endoscope with sheath

200 and tr ackp3QPrneaT 748 Grdbsitionod @Stal 1) o PthP 3irrRBY 78 dhd'ark REd bAEshafifbal end
of the endoscope 1s positioned at a desired position within the tract for

f eedi ng t ubeconlastsurianes 67¢va feediny tuhe 6Qbach Ut themaib&6gpobhemberd@0can bar ri er

500 by slidin t f eed] t ube. occarsier 500 outside.of th athent (or
Phe fuedi ng Siereia K6 Rled P RBEGr AR rdle GROWRIh Tk i Yoplefi RRAAAT
assenbl y), atadhd ad 766and el 6560 Sacidsurfeek dag provideca &SlRed Ringitidimilelircednced
together alopg track 300 . tq a desired posjtion in the G tract, such as
with the di stose yithout arrdiy farpecomapanenfor qihes forss Fempenest that might wige fesdmgor

smal | i nt est,;Beeo0ThR of Bk carfer 800 G Un@Esikd thanaét, Pe Vi ewed through the
endoscope optics once the tab 536 extends through the endcap 400, thereby

provi dj visual .indicatjop th the ¢ i er._and. feedi ng tube haye reached
Phe dbblHa Bhicsndotie Richaberit Many Hech abdcafrhedoioens BoPEEBud AR < o
al ong the trgek HAQF dRAbREPe Lshsitieniag dbiiea pBRos it he 1 aguanced al ong
the carrier 500 to the desire position. [O Once distal end of the

01227
f eedi ng t ubefegdiog ks plssementidThe &edingdube 4@6@@ belpgritéineil on camiet HQ0 bybdiding t he
endoscope, s th. t . C ier. r fromthe G
tract | eavi ntglg? ??gmég‘gb i i é@%ﬁ)lé% Ogﬁgdg eO%f er}% oF @g& tt%g?%r%gl\getﬁltgg)?fl@ganfj eedi ng
tube from "daddtis0Q canibe provided ired priespackaged mgernblyy apd ehel dagrier 300 and feadings t he
O D Sy Etr s bE e et Sogetner alons ok 305 % b Beliea5oBRSh bl helGpd memoer

tract, such as with the distal portion of the feeding tube positioned in the stomach or
small intestine. The tab 536 on carrier 500 can be viewed through the endoscope optics
once the tab 536 extends through the endcap 400, thereby providing visual indication that
the carrier and feeding tube have reached the desired position. Alternatively, the carrier
500 could be advanced to along the track 300, and then the feeding tube 600 could be

advanced along the carrier 500 to the desire position.

[00122] Once distal end of the feeding tube 600 has been advanced to a desired position in the
body, the endoscope, sheath 200, track 200, and carrier 500 can be removed from the GI
tract leaving the feeding tube in place. In order to prevent the feeding tube from
“backing out” or otherwise moving in a proximal direction as the other components are
removed from the body, feeding tube positioning member 700 can be employed to
maintain the position of the feeding tube during removal of the other components. After
positioning of the feeding tube 600 (and prior to removal of the endoscope, sheath 200,
track 300, and carrier 500), the member 700 can be inserted in carrier 500 (with rail 766
positioned in channel 520 of carrier 500 so that member 700 slidably engages carrier 500)

and the member 700 can be advanced distally along the carrier 500 until the distal end of
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mai ntain the position of the feeding tube during renoval of the other
conponents. After positioning of the feeding tube 600 (and prior to renoval
of the endoscope, sheath 200, track 300, and carrier 500), the nmenber 700
can be inserted in carrier 500 (wth rail 766 positioned in channel 520 of
carrier 500 so that nmenber 700 slidably engages carrier 500) and the nenber
700 can be advanced distally along the carrier 500 until the distal end of
ENDS119USCI P4 29 the nmenber 700 is adjacent the proximl end 662 of the
rail 666 on feeding tube 600. As the endoscope, sheath 200, track 300, and
carrier 500 are withdrawn in a proximal direction fromthe patient's body,
the nenber 700 can be held in place (suel9as by the hands of the physician,
a physicians assistance, or a fixture) to maintain the nenber 700
stationary wpt Hzehﬁy’épm is %@Jaéé?ﬁtlﬁ'}ﬁ&ﬂﬁﬁp&d 66D SRHHR rail 6@@&, fealitlg Gie’doB! Asand
exerting a force on the fleeding tube rail 666 at the interface of surfaces
774 and surfraceed%‘mpe shqeth@lQQ trabb|36@,landgarr@hé0(¥a;emnthgrawmbe agoeximplbm backi ng

1005557 P guf EEbaR Sl R PR o Besve P8 sl PR R s SRR BV oot 1 or

posi tioni ng kundé eRtle Physidig aphigsiciaisn@sistanceér £fierd) tenhintin th enepitRes 2IU
i nvention. The endoscope can be jnserted into the sheath 200, wth the

endcap 400 pdalionpynuh iepest ithe endossape pheathdrackpadicarrizngnd exartingafiree 100
posi ti oned 300

ext endi ng a?%nnlget egmghe:ftlﬁﬂ(Zéggfatft&%%t?ﬁag%hA%%geség%%n}gs%ﬁae&ﬂg%%ﬁi As
used herein MQ@mg”tthaefeechngnubs b@@lfmn)dmslsnghybroahaallduneg svithtiawahef thssenbl y of
the sheath 200 handJne% 100 ap 400, and track 300. After inserting the
endoscope i nt'gO$HRBE A %B?Hm5§?8 T'y outside of the patient, the sheath
assenbly and endoscope can be inserted into a naturally occurring body
openi [ﬂ@)?,lﬁi; uclfigerss 1 $rd4 mlbutrhte stenel whivh myémtempl%gdmmtmdtfhr rasiiosing@e can be
advanced soﬁ d’:ln he gcl s(? ennde e%J:boEin 3309 e ar{/d l%nedﬁa§ 400 are
posi tioned at A @ELF PEETHIBR K 915iS k& %bw}ep PRUFE 18

illustrates ﬁehﬁsesda&aith tl&s@embago pﬁm the em&dp 400 pdxdtidaked htﬁﬁ@l&tabénd&)f}ﬂiﬁ i ent,

with the track 300 extending froma position outside the body tqQ a position
in the smal | Sheath289,itheghandle 100 positioned at a proximal end of the sheath 200, and with the

track 300 extending along the sheath 200 from the endcap 400 to the handle 100. As

used herein after, the term “sheath assembly” shall refer to the assembly of the sheath
200, handle 100, endcap 400, and track 300. After inserting the endoscope into the
sheath assembly outside of the patient, the sheath assembly and endoscope can be
inserted into a naturally occurring body opening, such as the mouth, and the sheath
assembly with endoscope can be advanced so that the distal end of the endoscope and the
endcap 400 are positioned at a desired location, such as the small intestine. Figure 18
illustrates the sheath assembly positioned in the GI tract of a patient, with the track 300

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

[00124] The feeding tube 600 can be positioned on the carrier 500 outside of the patients body,
such as by sliding the feeding tube rail 666 in the channel 520 of the carrier S00 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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[ 00124] The feeding tube 600 can be positioned on the carrier 500 outside of
the patients body, such as by sliding the feeding tube rail 666 in the
channel 520 of the carrier 500 until the feeding tube 600 is positioned
along the length of the carrier 500, with the distal end of the feeding
tube positioned at or adjacent to the distal end of the carrier 500.
Referring to Figure 19, the carrier 500 and feeding tube 600 can then be
advanced (such as by hand in the direction of arrow 2) together along track
300, with the carrier and feeding tube being advanced froma position
outside the patient to a position where the distal end of the END5119USCI P4
-30 feeding tube is positioned at a destBed | ocation (the small intestine in
Figure 19). The Ilength of feeding tube 600 can, in one enbodi nent, be at

| east about @bddinciib AdsitidAEl attahRsitddIbedtior (e Shall Niestife t FiguleUd® RN be

positioned between about 130 to about 140 cm fromthe patients incisors. By
way of non- |lpngth phigeding fybe §00 gam Jporegmbodinent, 1w atleastpdpy- 148fcm loppand eedi ng
tube (avail . . b £ ve t he
rail 606 1 oatgisl S BB ITEE posk tied BRI I KSRl OIS, L1
to the tubefrom\tieqatiaits incisonl Byosogpfmondintitingexaaiplélayldpem engtrl10FEF 100

diatri b | oyed  w th th ly. 0125
Ref or 11 ng B MGHP BL0RS, CgRee bt AE-RETGTAY Vot F6BNAe. 1fF hors bagiechied o

posi tion, t ayBRNEN 669 RAAABudPasI RAGAE oFbiRkdlidaatahinha 3b ik RANG th t he

direction of arrow 4) along the track until the distal end 702 of the

menmber 700 riskesA pediataie colpneseopd sughrasyen ilympusomedel PCR0Q pgdiatge eolomostensdi ng
tube 600. Th h : 7 i d stationary with respect to the
be %fc?ilp[oggq ﬁ@ﬂ?ﬁt{e salllte%tg alss%m%

patient's bézy an assenol'y, the sheath assenbly (with
endoscopei, and the carrier 500 can be wi thdrawn proximally fromthe body,

in t He013F} e Referming triFighreedd, onsg, thefending, tubg§00tia Htbp dgsitsel ppsition, dhainegberube 600
to nove proxd i i , and
L2, TPee B2 I K RSN o e RGIERRE a0 R ERESAELY. o
menber 700 v@0Ohintihthe distdl and30Bothomember T08antikes cartdue withithe fio&imal Aot of di ngl vy,

t he feeding tube 0..s ,maintajned. in sition ; r 700 as. the
endoscope, tth%raélh%gt‘ﬁ f?ﬁ%ﬁﬂ?%d&aﬂ.&e ’ﬁ’g thegpembsr b’é@ ggelgf‘?‘gs%“f‘ﬁﬂ’r Witk rsPesin t he
body. to the patient’s body and to the sheath assembly, the sheath assembly (with endoscope),

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

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

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

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

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

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

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

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

[00127]  If desired, the feeding tube can be used in the position shown in Figure 21. However, it
may generally be desirable to have the proximal end of the feeding tube extending from

the nose. Figure 22 illustrates use of a transfer tube 12 which may be inserted to extend
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[00126] Figure 21 illustrates the feeding tube in place in the patient's G
tract after renoval of the endoscope, sheath assenbly, and carrier 500. In
Figure 21, the feeding tube 600 extends fromthe feeding tube proxinal 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
extendi ng through the nouth, the esophagus, the stomach, and into the smal
intestine. [00127] If desired, the feeding tube can be used in the position
shown in Figure 21. However, it may generally be desirable to have the
proxi mal end of the feeding tube extending from the nose. Figure 22
illustrates use of a transfer tube 12 whikh may be inserted to extend ENDS]
| 9USCI P4 -31 fromthe nouth and the nose. The end of the transfer tube

ext endi ng f rioom theanowhtid themosdy e Thoermpl edhd toarisfee tybe @xiending droch 6 Znoath dahe

feeding tube, as shown in Figur . .Ih nd of the transfer_ tuhe 1
ot onding { s eRpIEE fbe PR o 60Zop e Reedmedufn at ome ARt 2t T8 ide02 of

the feeding dryRerrinsfer abe 19 CkRHding %] BB dode’ @MtHADPARE s@cﬁat_sth@p%xhﬁbl Figure
24. A suitable fitting 14 can then be attached to the proxi mal end 602 of

t he feedi ng andi§e2 ofithe fegdingrtubeisirpdjiected 2aiextprgifigrg themage ras shown @oFigureddt r at e
an alternati . osLtLonl feedi i thi . ient for
orovi di ng. { esa R ing 38 P hOdRedto ieitoRtha BFedd didheredeinfRlerlt

wal | . Fi gurshewm SgureRlustrate a nmet hod of placing a feeding tube in the
stomach as an alternative to standard PEG procedures. Referring first to

Fi gur t ) i M 1 Dy ShSAd : ising the
S e e e A A S
posi tion t hepatiestfat previdingffe¢ding aressimopgh anidcisivhan thegatgt4@bdevninki walt.he
stomach of the patiept., A light s e.(such .as lL.i ght, source associ ated
W h the di ErBERY B st aaaibafecisr Beigh pBe L BSsBRENAT M n ¢ he
stomach to tiiRfmtilé Wb BEE pReRids) Hefethd firsB® Rifak 25l RA&Istopen of the
endoscope w thin the stomach can be observed fromoutside the patient. A

smal |, per cudisnesestiwithin tleg shiceth agsgmbbecomptisinghokagile: 108, disad20Aand ordcrp and a
reedl o 22 CoR oAU e YRS PR A R el i
the endcap 400 within the stomach of the patient. A light source (such as a light source
associated with the distal end of the endoscope) can be employed from within the
stomach to transilluminate the abdominal wall, so that the position of the endoscope
within the stomach can be observed from outside the patient. A small, percutaneous
incision can be made through the abdominal wall, and a needle 22/cannula 24, such as a

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

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

[00129] Referring to Figure 26, the needle 22 can be withdrawn, leaving the cannula 24 to
provide an access channel extending from inside the stomach to a point outside the
patient. A looped guide wire 32 can be passed through the cannula, and the endoscope
and sheath assembly can be directed to extend through the loop provided by the guide

wire 32.

[00130] Referring to Figure 27, a relatively short feeding tube 800 is illustrated, the feeding tube
having a length substantially less than the length of the track 300. Feeding tube 800 in
this embodiment can have a length of less than about 3 feet. The feeding tube 800 can be
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of the needle and the distal end of the cannula can be positioned within the
stomach. [00129] Referring to Figure 26, the needle 22 can be w thdrawn,

| eaving the cannula 24 to provide an access channel extending frominside
the stomach to a point outside the patient. A |looped guide wire 32 can be
passed t hrough the cannula, and the endoscope and sheath assenbly can be
directed to extend through the | oop provided by the guide wre 32. [00130]
Referring to Figure 27, a relatively short feeding tube 800 is illustrated,
the feeding tube having a length substantially |less than the length of the
track 300. Feeding tube 800 in this enbodi nent can have a |l ength of |ess

t han about 3 feet. The feeding tube 800-8an be END5119USCI P4 -32 a
comercially avail abl e PEG type feeding tube nodified to have a feature,

such as a raldomntdiéihlly aadle PEQ typ&felliihf kubg nid¥gfiddas hata fedhee, 806, 45 rail i dabl y
engage the track 300 and/or carrier 500. For instance, the feeding tube 800

can be for nddotishown), & hermitting ibe fegding tubie) 800 toslidablyrpreagsi the trockaifRiandler e PEG
f eedi ng tube { J i i rail to
tho. f oadi ng PR (% Tor RO eellng Rea3gB caPp AT Buach B 000 M1
extrudi ng orto aichmsrcialyf availatigPBGffewliligtgbd, sih dsbylbaudingor othtegsedttavkibg and
rail featurg). One, syitable co rciall vai | abl.e PEG type feeding tube

f rom whi ch 1B HPhand it é@@bﬁ?‘gﬁ%@&m’g T EARTO R ﬁs?ﬁrv_%%sys
Heal t hcare qjy e\éﬁﬁ&h%ﬂﬂmhér‘wiﬁfonﬁﬁyﬁ%e@%gtﬂb@to@fa’vé hiPidYal ¥eddd FEG kit for
use with a Puash Technique or Pull ™ Techni que. The feeding tube 800 can

i ncl ude a sdeatingy Oumyndteblgcomaiescialy ayaldatde\BEG tynedpedingitubi fremi which fosd®g0.
[ 00131] Refergl to, Figure with the t ) I endi t hr ough
Lo Loop ot Uk & o beAffer s Valdbid {8 MIESH PR BER S RARR L0 e

di stally al angkétbeinsh€ariflo-Masbrahd PEGrKG: foi ideavithePsshorsBdiquelbrePdlieedi ng t ube
800 can be positioned on track 300 and advanced distally along track 300 to

the stomach ksghnigusglhedrgsing tbe 83k can ipcluds angalingbprer or kolstsr ﬁé@ Pty the

feedi ng tubg,eam hfidl §P8s¢d on carrier 500, and the carrier 500 with
f eedi ng tube 800 caﬁ epadvanced along track 300 to the stonach.

[00131] Referring to Figure 27, with the sheath assembly extending through the loop provided by
guide wire 32, the feeding tube 800 can advanced distally along the sheath assembly and
into the stomach. The feeding tube 800 can be positioned on track 300 and advanced
distally along track 300 to the stomach by using member 700 as a pushing element.
Alternatively, the feeding tube can be disposed on carrier 500, and the carrier 500 with

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

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

[00133] Referring to Figure 29, the suture 830 can be pulled (such as with forceps or a hemostat)
so that tip 820 extends through the percutaneous incision through the abdominal wall and
such that the sealing bumper 810 is positioned against the inside surface of gastric wall

(inside surface of the stomach).
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[00132] Referring to Figure 28, the feeding tube 800 can be pushed off the
distal end of the sheath assenbly using a nenber, such as a nenber 700
descri bed above. As the feeding tube 800 is pushed off the sheath assenbly,
a suture 830 (or other suitable flexible wire or tether) that extends from
the tip 820 can be grasped with the guidewire 32 so that the suture 830 can
be pulled through cannula 24. [00133] Referring to Figure 29, the suture 830
can be pulled (such as with forceps or a henbstat) so that tip 820 extends
t hrough the percutaneous incision through the abdomi nal wall and such that
the sealing bunper 810 is positioned against the inside surface of gastric
wal | (inside surface of the stonmach). EBRPD5119USCI P4 -33 [001341 Referring
to Figure 30, the sheath assenbly can be renpved fromthe patient, and an

ext enogi34p e Ref&fiflg €PFighe JadiherEath &xenblyken bersioved uhah8pAatidng ahd bn agai nst
the patients skin adjacent the incision. The feeding tube 800 can be cut to

sever the tuq@ftesrm sealdi0cae be pds@acadpverthe feeding tuber §UO0D i agrbast therpatients
posi tioned g Ja c%ﬂghﬁnc{g[&% fﬁ@‘i‘&gﬂ%ﬁﬁ&@%ﬁb@% togéve}th%t Ien t he

procedure il ust ate ures els |ﬁ1ro uce into
t he pati ent feddimgighe,and atﬁnmreg 85)0 aap be positigned ronfthec@daani thepliesdingl tuthe sxtamlay al ong

an endoscop aft e endos e h DOSI In t The
Feedt ng & ub@HHeE PR 1pUE TG EHEQUAEH 1 RSP a5 B0t [retPedibess FEBA access
channel t hatin@th&peent thfovgB B nafifallyebitifp ofificd 44@ pRsiddalistalsy £Bnd dract . [ 00135]
Flgures 31-37 illustrate steps which can be enployed in a nethod for

posi ti oni ng eadoscepaifieg the aadoscepohasibegn Pesitinned H‘ethe siepageh- el feeding Hbe iy esent
b
i nvention. i ntl%lg[glﬁl%d %ﬁo@% an 1}1%1‘5'1%“ fovide g%e'&fr% gEes E!FQ%E% el ﬁ%l{gﬂ ein

the smal | I'ne as ernative to pe procCedures.
[ 00136] Ref anrihdigiod ta the patienPs Gltract31l, t he endoscope 1000 dlsposed within the
sheat h assenbly conprising t he handl e 100, sheath 200 and endcap 400 can be

adva hr it I scope and
t he gﬁgggL ig%g §7ﬂﬁﬁg&§€%ﬁagﬁéhg?p?%e pa gMZ%?nl &Pésource (such as a
| i ght sour cefeaﬁmmbaaMrdmg to anhthedésb@limentdf tie présent mventlon Figures 25-30

illustrate a method of placing a feeding tube in the small intestine as an alternative to

standard JET-PEG type procedures.

[00136] Referring first to Figure 31, the endoscope 1000 disposed within the sheath assembly
comprising the handle 100, sheath 200 and endcap 400 can be advanced through the
mouth to position the distal end of the endoscope and the endcap 400 within the stomach
of the patient. A light source (such as a light source associated with the distal end of the
endoscope) can be employed from within the stomach to transilluminate the abdominal
wall, so that the position of the endoscope within the stomach can be observed from
outside the patient. A small, percutaneous incision can be made through the abdominal
wall, and a needle 22/cannula 24, such as a 14 gauge needle 22/cannula 24 can be
inserted through the incision so that the distal tip of the needle and the distal end of the

cannula can be positioned within the stomach.

[00137] Referring to Figure 32, the needle 22 can be withdrawn, leaving the cannula 24 to
provide an access channel extending from inside the stomach to a point outside the
patient. A looped guide wire 32 can be passed through the cannula, and the endoscope

and sheath assembly can be directed to extend through the loop provided by the guide
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endoscope) can be enployed fromw thin the stomach to transillum nate the

abdom nal 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 abdom nal wall, and a needl e 22/cannula 24, such as

a 14 gauge needl e 22/cannula 24 can be inserted through the incision so
that the distal tip of the needle and the distal end of the cannula can be
positioned within the stomach. [00137] Referring to Figure 32, the needle 22
can be withdrawn, |eaving the cannula 24 to provide an access channel
extending frominside the stomach to a point outside the patient. A |ooped
gui de wire 32 can be passed through the-¥hnnula, and the endoscope and
sheath assenbly can be directed to extend through the | oop provided by the
gui de END5138tdSXA. Pthe-eddosabpecandZheath essemblysan pe adwadcahdisthlly fsmahditymachn be
advanced distally fromthe stomach _into the small intestine, as shown in

Figure 32. [#81 Hdpigstinees thoWeiig jeures?. 5 feeding tube 900 can be

advanced al ong the length of the sheath assenbly such that the feeding tube
900 S8 tRﬁfcmigg]tctlﬁguﬂedea feeding tide K9 cgubaaivanced aBihg tHhlengthed thegheaipe 900

shown in Fi ure in on 9 4 havi n con truction
ket hat | ofotemeny SeR e e b Rbh AR RBE A e 1R P AT 1 1 on
906 havi ng &2¢qRE fdedingit@st FIOBhbRH irf plgtlﬂaagtcaﬁﬁndldf@ o @ell notiér 0 Mg dlescrl bed
above. The proxinal portion 906 can include a tapere |Iat|ngt|p 920 and

a bunper or cpetaicion biegthat of e fspding tuhe 6B%¢%spﬂbpd9@evwnd BErGoRatRoHIed usi ng
a PEG feedi ngg %H\hﬁ%gtg%ﬁsk}gc c}f%mlﬁrtg\{ﬁagﬁfjthh?ee%r fehig é\\@ﬁ&{)fm@ Taﬁ’éi% Kipts for

Pul I Techni que or whi ¢ its rom Vi asys
Heal t hcar e @fo&tﬂnebidruh@ 9Q6Lcan ﬁlﬁlﬂdd@gﬂlaﬂanei ahbsﬂng tig 9t2&amd.lghumpcrmln bbbtcd9105

del i vered to.,the ted,in th on 904. The
eetl gt ubdm Bl foriin G af Be sOrRuced bilnd ABEL Refthe 1BEREIED RS 1y
shown in Fi ?;ws\@@edmc()ilﬂo -MaiGbrand) PEGY K@ Sor Pl IREhigle 6r%slﬁ’@‘ééﬂn@?§ Whiéh and 906
such t hat edi ng tube can slidably mj%a‘ge the track 300 and/or the carrier

500. In one kifBrscHvaitable fr@lﬁé/IF%’éMeﬁ@hqa bwlipg Ihosi ti oned on the carrier
500 outside of the patient's
[00139] The opening through which food is delivered to the GI tract can be located in the distal

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

700 along carrier 500.

[00140] Referring to Figure 34, with the positioning member 700 held in position, the endoscope
and sheath assembly can be retracted proximally from the stomach, such that the feeding
tube 900 is pushed off the end of the sheath assembly by positioning member 700 as the
endoscope and sheath assembly are retracted. A length of suture 930 extending from the

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

END5119USCIP4



body, and the feeding tube 900 and carrier are advanced together along track
300. The positioning nenber 700 can be advanced al ong carrier 500 behind
feeding tube 900. If desired, the positioning nenber 700 can include a
grasping clip 715 which can clip onto or otherw se be fastened to nenber
700 to assist in grasping and pushing the nenber 700 al ong carrier 500.

[ 001401 Referring to Figure 34, with the positioning nenber 700 held in
position, the endoscope and sheath assenbly can be retracted proximlly
fromthe stomach, such that the feeding tube 900 is pushed off the end of
the sheath assenbly by positioning nenbeé 700 as the endoscope and sheath
assenbly are retracted. A length of sutl 2930 extending fromthe tip 920
can be grasped using the | ooped guide wire 32. END5119USCI P4 -35 [001411

Ref el0014d] t Refergog o BigpretHeths sutureed3930d sip®20 ican B2pulled thrioegtpthk lirisiertumiigh t he
incision until bumper 910 i.s positioned again t he ipside surfac f the
stomch w tmeRES DR praficesyeRR the 8RS sfRG OF lssbime by PR deR

t hrough whi off theofeelihg tubk Mmeligk the o tHresdhtwitele hod s probidled BEih} pbditi@retiime
(such as the jejunum. Referring to Fiqure 36 an external seaF 940 can be
advanced ovdhe shall ngsstne(§ueh asehaismu) fRefersigg fnkiguier3d anexteannl sead REhcandj acent
the incisiagp. i t . 1 i 20 fromthe
f eedi ng tubgd,é adg{}%ﬁ%%v‘\?ttwfgﬁd;pgH%gggggpﬁi%%@ﬁ tg‘% p %tﬁgééfs l[j‘t?eﬂ?cl g%IgQgé)fi tting 950
can be posi tinosien e fehding arbd 960 carhbe dut éxsemer theibp 92& fremrthe fesflingebepat i ent .

bat 1 ent: 5 b GHEDREDFaEd IS IR bb 3 S ERiAR TS0saE B POREE RS o
di stal portigoPfié feddsiOomBéett@mblngT s Fatient M BRlutd 87, tRwhdvdcope dfieshbaRdi ng

tube 900 extending fromthe small intestine through the stomach to pass

t hrough an assEbly &6 shewn trgpved &rosy therpatienB s bodyn pesigr feadingsubs 2 is shadoni nal
wal | and skip 001421 4l.ng Lyl 8 LO: Ei gur T |
feeding tub FlélL)?nt r%‘%ﬂﬂ‘c‘?@é&%{’g{"?‘@ggg ?gggtlﬁjﬁ%ﬁ?%ﬂg tk%nﬁ’a Hr@ﬁ @gg%éﬁ’fgrl ng
orifice and tphesdi®ckxtindinglftom theamyll amesind decughahastomach togpasethcaghape has been

posi tioned i.n.t.he sto h. The feedin ube.is, then pull t hrough an
el si on 1o 1ok HEOEREL PR EeL g b Rarert s ab el b a
per cut aneous
[00142] In the procedure illustrated in Figures 31-37, a feeding tube is introduced into the patient
through a naturally occurring orifice and pushed distally along an endoscope after the
endoscope has been positioned in the stomach. The feeding tube is then pulled through

an incision to provide a feeding access channel that extends through a percutaneous

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

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

leaving the feeding tube in place. In another embodiment, the sheath 200 can be formed
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incision into the patient's G tract (eg. small intestine). [001431 In sone
enbodi nents it may be desirable to include a cover or tunnel, such as around
the track 300, carrier 500, and/or the feeding tube, to reduce the risk of
contam nation of the feeding tube as it is advanced to a desired |ocation,
such as for instance fromcontam nation by oral material, such as oral

flora. The cover or tunnel can be fornmed of a thin flexible material (such
as for instance a cellophane material or the material from which sheath 200
is formed), and can extend at |east partially along the length of the

track, carrier and/or feeding tube. For instance, an assenbly of the
carrier, feeding tube, and a flexible cRer can be provi ded as a

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

t hen be advaooethdalaommet traerdimgdver hid alesg the ttack, kechfthatthdiariercmd deedagn be

di sposed on  the carrier such that the coyer an arrier ar .t hdr awn,

| eavi ng t he t\’léeecﬂpﬁﬁ af‘tﬁ?ée‘fﬁr%gﬁ_@ée, tu?‘ﬂal'a%ﬁ?rﬁé Vegfmar?gﬁpﬁdﬁ’ﬁg‘s?ﬂggt% 200 can
be formed ENEShIQLSEPKARE of 36hdath, bNéd thd BuiFacke Wi fiRklenBXdcBp] isiidh BX&he fB&ing! ONg the
track, such that the carrier and feeding tube can be advanced through the

tunnel . Al t dubed pdeanged witlin thesshirath o Ao vp ecferengedsE8 Serial Nwmbars §0/4¢0,8%7 f ace of
a sheath, or . . SC i tube is
advanced w t(ﬂﬁls%‘%gass e%@%%@%%ﬁ%}seﬁg%eansgg hf@]%elf %Sgﬂgﬁ\j%ﬁ’g%‘{eg%%ﬁpﬁﬂo, 957
(publ i shed assidéSurfabls2shoiti Huchhsinl ths anabalimbraalf Rigupco af U8 2904/02300aflvanced
along an ingside surface of sheat h, syc s Jn the enbodi nent of Figure 6
of US 2004/ GPShaYHETaneement caﬂ%aﬁmaﬁ)gs%wﬁl %ﬁees@géw a&y@&,eg BTt shopife ng
tube advanced within the sheath. [001441 Figures 38-42 illustrate a nethod
for [pHM4] ofiigiyesaifdd2illistape 4 @@thaslfohp@iioamgaind shdnap #DE (suelnacapeldd@herand

sheath 200 on,an 0S,C O prioy to i rti .t he. endoscope on i he
Sheath aeverBic DL RREn 200 B piostope 1 BAPPAAY isiGin MR ASREaOth Tl ¢
to manual | y shtAagssanbBnaes ieht IR sémé Apdichtidhe Vit i@y 88 dFTEEd, maelly as by
gri pping the conponents by hand. For instance, it may be difficult to grip

the endoscopeadareadeicophidianeicath haning apspdoppveh aphy siming be compenents ur ge

my bo. dosi ranpad FFheRE, Ehal B oFTCRL At ERRGPE roud it Mookl
apply the appropriate force to urge the endcap to fit over the distal end of the endoscope.
Additionally, it may be desirable to maintain a certain angular “o’clock” orientation of
the endcap with respect to the endoscope. In the course of applying the force to urge the
endcap onto the endoscope, the desired o’clock orientation may be inadvertently lost,
requiring re-intallation. The method and components illustrated in Figures 38-42 can be
employed to assist in proper installation of an endcap (and associated sheath and track)

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

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

[00145] Referring to Figure 38, an endcap loading element is shown in the form of a nose cone
2100. The nose cone 2100 can be disposable, and can be formed of a lightweight
material, such as a polymeric material. The nose cone 2100 can include a body portion
2110 and a plurality of flexible prongs 2120 (six prongs shown in Figure 38). The distal
end 2102 of the body portion 2110 can be rounded or tapered. The body portion 2110
can include a through hole 2112 which extends through the width of body portion 2110 in
a direction transverse to the longitudinal axis of the body portion 2110. The body portion
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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 nay be inadvertently lost, 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) onto an
endoscope. Additionally, the nethod and conponents can be enployed to intal
an endcap on an endoscope even if no sheath and or track is enpl oyed.
1001451 Referring to Figure 38, an endcap |oading elenent is shown in the
formof a nose cone 2100. The nose cone 2100 can be di sposable, and can be
formed of a lightweight material, such-ag-a polyneric material. The nose
cone 2100 can include a body portion 2110 and a plurality of flexible

prongs 2120 z(@bénd){h@@g@eg%bwcdn eFsiZH hed sﬁg;d @Hgsﬂegg;yu@h thefdtirdidde Of the

body portion 2110 ca rounded or tapere portion 2110 can
i ncl ude a t mpenigl4hdbeer@tdp40hi ch ext ends through the wi dth of body portion
2110 in a direction transverse to the longitudinal axis of the body portion

2110 100ag] boghs uaeg gi)x‘?i@n EMRS&a%%ﬁQh&épln?aﬁt@éfllrgcgaﬁ%lih&ez 1RG Hch &defd aﬁﬁagc g g

si zed and shaped ass through the central bore opening 420 of en

400. | 00146]therl¢egtb@cﬂ§ocbopqm@n2 101 (Eagh spling &Il Il eancbepissacidtéd witlon roundedidr spl i nes
2114 which ext I t epgth _of bo ntion 2110.. Each. spl i 2114
can be assoc%f%%ggro\%gg Egue{d?r?ﬁ A%’eggctgrp rong %Bglﬁe@oltéé: argﬁ%%ﬁsacel?tegﬂ@.a%éﬁe prong

shoul der 21 I1fBowei 20e Eacis fiedible peongi 2100 aarf dx@etidpreximpllp fgm?il ebngBAaliddrl exi bl e
prong 2120 cgn_extend, proxi mal | ro prong shou) der 2118 to a proxi nal
prong end 212328%ewxmrﬁm %ﬂéﬁ@-s@&ﬁva&degm@@géﬁ%&%hﬁpthMmgm ly
outward fromiibity aasard B s 3RbERRA 34 2004 bR thddRAY pBRIchI2AM0 lhe fikPiblehe
flexible prong 2120 associated with that prong shoulder. [001471 The

radi al | y outprengR 1@0rbsciatedofith thet prphg sheulderi 14 can define a first diameter of
the nose cone 2100, and the radially outward surfaces of the prongs 2120

can qedi49F arHResAAY oivarEiufhclof RIS S | $9 B4 defink B firflRimREQ T tl RIBL er
being greater than the first dianeter. The radially outer surface of each

rounded prorrgneRHLY, ard the 1adial lygutwerd shdarss of e prapgs 620 can define a second

diameter of the nose cone, with the second diameter being greater than the first diameter.
The radially outer surface of each rounded prong shoulder 2118 can be shaped to provide
a smooth radial transition from each spline to its associated prong. Accordingly, the
rounded prong shoulders 2118, together, provide a smooth radial transition from the first
diameter to the second diameter. The radially inward facing surfaces of the flexible
prongs 2120 can be spaced apart (either by being formed in that fashion, or due to an

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

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

[00149] Each prong 2120 can have a slot 2124 formed in the outwardly facing surface, as shown
in Figure 38A and Figure 40A. Together, the slots 2124 in the prongs 2120 provide a
circumferentially interrupted groove in which an expandable ring, such as a silicone O-

ring or Teflon O-ring 2160 can be seated. The radial thickness 2123 of the prongs 2120
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a snmooth radial transition fromeach spline to its associated prong.
Accordingly, the rounded prong shoulders 2118, together, provide a snooth
radial transition fromthe first dianeter to the second dianeter. The
radially inward facing surfaces of the flexible 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. 100148] 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,

si x prong shoul ders, and six prongs, each associated spline, prong shoul der,
flexi ble prong could be spaced at 60 déﬂ*ee i nterval s about the

ci rcunference of the body portion 2110). [00149] Each prong 2120 can have a
sl ot 2124 f ¢iusedted in FitgereoaBtA/\mndnleyiz‘edm takle mitr dcacwnt vadowsttastors, such bs tjnur e 38A

and Figure 40A. .To ethe the s 124 in th ron 212
ci rcumgerent‘ﬁ“};‘FFf1 %Fﬁré? {eé'al%fjt fE)\‘/'E AR thir PYRT @ﬁ'%g%gﬁaséls@‘ E‘?‘ﬁ%‘lt esuch as a

si|icone O- ehdd&%&ﬁdﬁ@fdn@ﬁh&dmw o?é HeLANORA d8a¢d 2100 Quépdhdhvhdphi ckness
2123 of the prongs 2120 END5119USCI P4 38 illustrated in Figure 38A can be

si zed to takeonghb2(rre disnesed beivings theputes sarface of theadistalipad of theendescepret er and
mat erial of élhégﬁleemga??ﬁrfacte%? h%t&%app{h%%ﬁ%la%er sn&ac%' o%ttl?el en%g%lgf Q(?

endoscope 1 nose cone 4%Uch that
when  prongdrozil®@ oatee sutfapof th ebdactsmmn Od@e;umaulethldmes‘sad 23 ohhei bie p@b@ts al end
and the inn urface of the endcap, the radially inner

of the endos
surface of tﬁ§?@ﬁ§E§B“F§‘%%§Eb %V%m1the outer surface of the endoscope.

One suitable thickness 2123 when six prongs 2120 are enpl oyed i s about
0. 03pa16¢lh. PrioDtooRatiny the O-ting 2EHtin thy sidie2 124y theglistdl €6d bfitht kedssbaiesl 00024, t he

distal end of the e scope ..[1000 sert bet ween t ngs 2120.
The & ring Stbe BsidtRRogE aqpaneuatos o O35 ¢ 2o et Be siTo B 889 op
over the roundeer myse06neSN00laHELp oviek 1o roﬁii&d?réﬂgwoﬁla@rs he8 STheOGHREaRVEr the
shoul ders 2118 and be seated in the slots 2124 1n prongs 2120. The O-ring

can t her eby bpstétrlpd ayer thaishoulders %Mr&nd@emt@slmtheeslq’t@% arprenas 22&nghe 2120,

O-ring can thereby provide a radially inward compressive force on the prongs 2120,
urging the radially inwardly facing surfaces of the prongs 2120 into engagement with the

outer surface of the distal end of the endoscope 1000.

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

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

[00152] Referring now to Figure 40 and Figure 40A, a handle 2200 is shown with a pair of
outwardling extending arms 2204 extending from a central hub 2208. The hub 2208
includes a grooved through bore 2210. The through bore 2210 has grooves sized and
shaped to permit the handle 2200 to slide longitudinally along the splines 2114 of body
portion 2110 on nose cone 2100. The engagement of the splines 2114 with the grooved

ENDJ5119USCIP4



urging the radially inwardly facing surfaces of the prongs 2120 into
engagenent with the outer surface of the distal end of the endoscope 1000.
[ 00151] Wth the nose cone 2100 positioned on the distal end of the
endoscope 1000 the endoscope 1000 is | oaded onto the sheath assenbly
(conprising the handl e 100, sheath 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, as shown in
Figure 39, and such that the proxinmal face of the endcap 400 abuts agai nst
prong shoul ders. The Oring 2160 and tmoaﬁroxinal prong ends 2122 are shown
in phantomin Figure 39, as the Oring-and prong ends woul d be inside the
sheath (but can be visible when sheath 200 is nade of a substantially
trans paL enéI lb‘o'rd mmapxevérﬁd Ibtatik)ﬂ@ﬁﬂﬁ]haﬁﬂé ez(]go' Wigh ﬂﬂpec(tj lfb the gusee:oﬂgz 800candi gur e
40A, a handle 2200 is shown Wt ir o out war dl i ng extendi ng arnms 2204
ext endi ng f rtBhendeRRid awgﬂﬁﬁ’taﬂ’%’?t ﬂ'@nﬂﬁ Bz%WGK\?‘?SﬁE‘F Rithe nﬁseg"r"&BgéQp t hr ough

bore 2210. TREdHRHARkePR £ a'cit_%%ltilbé‘&ng&ﬁméﬁﬁha?idé@é%d’i‘@ﬁ’)gllo?%ﬁgfﬁ’éi 4@ permt the

handl e 2200 to slide longitudinally along the splines body portion

2110 on nosegrewes itcpdbe advantagegusge pesventobtatipmeokibt haratle 22004with telspachte the ooved

END5119USCI P4 - 39 210 . ' f handl e 22 ]
respect Lo (N fpeaTiE EratuBieSy Eag p Abndlf ifbet BANEER B 67 Bactiiod,
handl e 2200 gntd the efdiResPe ih SudhlEwBOBenLAifem adlklived & Olatil oliéntBNBftlietthckn an

alternative enbaodi ment that does not enpl oy splines and _%roqves, it can be
advant ageous30P avithresnsat to feptures $ish g optics apd{pverkimeythapgalnin thedigtal endoof he

nose cone 2 étggend%%opg.nﬁ/faﬂﬂ%ﬁiggitﬁe %Mle%Oﬁ FratfoRatN BxdPwltR ﬁgﬂéclf' fo P ﬂS&g 400

and track 3 onto the endosCope 1n such a way to naintaih a desire
o' cl ock ori enhall¥rraphidihavoidaglang@aOmisalignmens pitbt track 3@avith espstithas

optics and/ of. rki channel s i.n the distal end of the endoscope.
Nhintaining‘ﬁ%%%ﬂgﬂgﬁﬁe %ﬁﬁqﬁbvgﬁionally fixed wWith respect to the nose
cone 2100 can aid in avoiding angul ar m salignnment of the track 300 with

f espd@lis3p tRigure DA iliustretes thefnosheone A4S plino®, the bore3] 0 foguthe pevgisal

Iplr l) )lj IS ?T;fit €s s%(n:eof ?h% %ngl?: Q%O& 1?96 &)(();[(&%i ISlgg o% l?z;[ngletzt}%O %’% l%clzu%é' (())ml.c (l;ron%}ehe

surfaces for providing a pressing force against distal surface 412 of endcap 400. In
Figure 40A, the handle 2200 is shown having multiple generally wedge shaped
extensions 2700 extending proximally from handle 2200. In Figure 40A, six extensions
2700 are provided, one for each groove in the through bore 2210. The extensions 2700
can be separated by a distance substantially equal to the width of the grooves in the
through bore 2210. The extensions 2700 each have a proximally facing surface 2710.
Together, the surfaces 2710 can engage the distal surface 412 of endcap 400 as handle
2200 is advanced proximally along nose cone 2100. Providing separate, spaced apart
surfaces 2710 can be beneficial in preventing the material of endcap 400 from being
pinched between the nose cone 2100 and the handle 2200 as the handle 2200 provides a
pushing force against endcap 400 and prongs 2120 provide a pulling force on the distal

end of the endoscope.

[00154] Referring to Figure 41, a pull ring 2300 is shown attached to a distal end of the nose cone
2100, such as with a pin 2308 which extends through a pull ring collar 2304 and into
through bore 2112 in nose cone 2100. The combination of the pull ring 2300 mounted on
the distal end of the nose cone 2100 and the handle 2200 slidably supported on the nose
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side of the handle 2200. The proxi mal side of handl e 2200 can include one or
nore surfaces for providing a pressing force against distal surface 412 of
endcap 400. In Figure 40A, the handle 2200 is shown having multiple
general |y 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

di stance substantially equal to the width of the grooves in the through
bore 2210. The extensions 2700 each have a proximally facing surface 2710.
Toget her, the surfaces 2710 can engage the distal surface 412 of endcap 400
as handle 2200 is advanced proximally atbng nose cone 2100. Providing
separate, spaced apart surfaces 2710 can be beneficial in preventing the

materi al of cenelZE00 vidthelspline dndigigpve pirasdratnbpdrintte 8 ubdi@o pRIYRIeadi®al2100 and
t he handl e 22 0 as tES handl ng force agai nst endcap

d
400 and proly mgi@eSl &rrgien eﬁa&rsr:&@fol}ﬁbpgirom tBﬁé“‘IﬁaEf‘%(P viadhgynose coiife
endoscope. [ﬁ@éwllea@wsafne gin{eoeferﬁ&geﬁpr&ma@ mkdg (Ebrﬁpregs?z@éa fsﬁ%e SN

attached to a distal end of the nos€ cone such as wth a pin 2308
whi ch extendhstallfa@uéﬁleaenpcﬂpl4QO|Vngthc(§uﬂf@|eSZB@mfémnﬂlﬁﬁ?Qﬂ t hrough bore 2112 in
nose cone 2100. The conbination of the pull ring 2300 nounted on the distal

end 01% TQ3&riR L REFigd@QA2 aihd amﬁah@n@lﬂsﬁc#ﬁ%ssd dallyd svemidagdbpn the nose
END5119USCI P4 - 40 coné 2100 via the Sﬁglne an roove arrangenment’ permts a
pullel)ngfrOg

user to prowrawsa2% andad350p By puling(ond an ghe dirgetiemiadisatep by 1000
through the %Q%@P%?leﬁh&lﬁ (?n 12%5ndi€ 500 1ﬁjcﬁ)0d1rev‘4?bn{ ﬁg?ctat e LE? gfr%gg 2b4dre

exerting a proxima npressive) Torce on ce of the
endcap 400 \theeridogp almfs poshad Biftb(ihe)dlsﬂalamﬂlcﬂtlié?@ﬁoscbﬁ@ 16458) anBeﬁeaOrringgst o Figure
42, the appllc(ggﬁ of suc forcgs IS |IIustr§ ,chenat¢call rrows

2250 and 235@rce rrrpfeﬁj plat theRropgs 24 1540828f @Bﬁh%st?lrﬁ& cat ed

by arrow 23&%%5&%9@@61}0%1% phii&l thﬁiﬁgﬁ thedR@H }ﬁ GorTe 8o @f heGhiQ P 406'0'09 at ed
by arrows 2250, the ‘endcap 4001 s pushed onto % distal end o

endoscope 100@ %ﬁ@camn@rrmsglonsd aHO@ttbeGnGlﬁSf:OnelmO)pmhgfsthQQmap éQQ:h that t he
prongs 2120 can di sengage fromthe distal end

[00156] In the installation embodiment shown in Figures 38-42, a distal pulling force is applied to
the outside surface of the endoscope 1000 with flexible prongs 2120 as a proximal
pushing force is provided by handle 2200 against the distal face of the endcap 400.
Figures 43-47 illustrate an alternative apparatus and method for use in positioning an
endcap on an endoscope, which can be employed to provide a pulling force at an internal
surface of an endoscope, such as an internal surface of a working channel of an
endoscope, as a pushing force is applied to the endcap. The sheath and track are omitted
from the Figures for clarity, with it being understood that the apparatus and method
illustrated in Figures 43-47 can be used to position an endcap on the distal end of an

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

[00157] Figure 43 is a schematic isometric view of the loading apparatus 3000, and Figure 44 is a
partial cross-sectional illustration of the apparatus 3000. In Figures 43 and 44, the
endcap 400 is shown for illustration purposes, with it being understood that the endcap
400 is not part of the apparatus 3000. Figures 45, 46, and 47 illustrate steps in
employing the apparatus 3000 to load an endcap 400 on and endoscope, with the

endoscope and endcap being illustrated to be generally transparent for purposes of
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of the endoscope 1000 and be pulled through the through bore 420 of the
endcap 400. O- ring 2160 can renai n positioned about the endoscope proxinal
of the endcap 400. [00156] In the installation enbodi nrent 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
provi ded by handl e 2200 agai nst the distal face of the endcap 400. Figures
43-47 illustrate an alternative apparatus and nethod for use in positioning
an endcap on an endoscope, which can be enployed to provide a pulling force
at an internal surface of an endoscope, such as an internal surface of a
wor ki ng channel of an endoscope, as a p#bkhing force is applied to the
endcap. The sheath and track are omtted fromthe Figures for clarity, with
it being undiisstatiewariddirity iboaghaideip00aind enddsbert could besformédest geferbilygur es
43-47 can be used to position an endcap on the distal end of an endoscope,

i ncl udi ng iﬁ“ﬁﬁ%ﬁ?%QPE%HQI ed)a sheath and/or track is not enpl oyed.
[00157] Figure 43 is a schematic isonetric view of the | oadi ng apparatus
3000,[0H58] FiAppamtusB008 ircludesn body sectias3H¥eg tatativalse¢tidnlB00 sdniddranglétirighe

tus 3000. Ip Fi 44, the. endcap 400 is sh
TPt rat i oneisnpaobat ring Holods s aftts AL IREPBHBEAA0AD i s not

part of the iRNRAYGHeWs mROpahl B BemBéts, stiéh asaBE1idA clliddesd TR0EWRERS | N
enpl oyi ng the apparatus 3000 to | oad an endcap 400 on and endoscope, wth

the endoscepegagerd intamebguriaes ofthe pndeseapat such apbleingpesitidneg withinas par ent  f or

pur poses of ENDRLIONSG B dhol s AR 39S bRk bF R1GR fccap 400
and endoscope codl € forned of "generally ™ transparent naterials if

desired). 1GAH&H, sbpipay mbber o3 SWthdtic@lastdateria niadatialsS adidhar pailde Gadidllyrwiieat i on
section 3200, and tran Iating@_s%ction 3300, and ring, 3400. As shown in
Fi gures 45 &RPIssediillxp Miemativelypieer tis of AprILAPIGREMBSS fd bex pandabl e

menber s, Su%ﬂmﬁ%@HQ§&ﬁh@ﬂ&mﬁ&%&mﬂ%k§p§§ﬂgnnﬁghﬁh can engage an interna
surface of the endoscope, such as by being positioned within a working

chan t endosc.ope. | i nders 0 can be rmed of any .suitable
ot olglsS] ¢ aeraE FBRBE 46, theRimiery SO0 PatPosBrnded i piais 1 Mot BRES pands
radi al | y Wheyfthe working channel. Expansion of the rubber cylinders can be provided, in part, in

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

[00160] Referring to Figure 47, with the cylinders 3500 expanded within the working channel of
the endoscope to compressively engage the radially inner surface of the working channel,
the translating section 3300 can be drawn distally relative to body section 3100 (as
indicated by arrows 3302 in Figure 47). As shown in the Figures, body section 3100 can
include a recess 3120 having a proximally facing surface 3122 for engaging the distal
surface 412 of endcap 400. As translating section 3300 is drawn distally relative to body
section 3100, the cylinders 3500 can be retracted distally relative to body section 3100.
Accordingly, the combination of the pulling force provided on the endoscope by the
cylinders 3500 being pulled distally while engaging the inside surface of the working
channel, and the complementary reactive pushing force exerted on the distal surface 412
of endcap 400 by surface 3122, serves to press the endcap 400 onto the distal end of the
endoscope. Accordingly, the apparatus 3000 can be used to install the endcap 400 on the
distal end of the endoscope without holding or otherwise contacting the exterior surface

of the endoscope or the sheath (if a sheath is employed).
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conpressed axially. Alternatively, other types of expandable nenbers could
be enployed, such as nenbers which expand by inflation. [00159] Referring
to Figure 46, the cylinders 3500 can be expanded to engage the inside
surface of the working channel. Expansion of the rubber cylinders can be
provided, in part, in connection with the rotation of rotation section
3200, as described nore fully below. 1001601 Referring to Figure 47, with
the cylinders 3500 expanded within the working channel of the endoscope to
conpressively engage the radially inner surface of the working channel, the
transl ating section 3300 can be drawn distally relative to body sectlon 3100
(as indicated by arrows 3302 in Figure4?) . As shown in the Figures, body
section 3100 can include a recess 3120 having a proximally facing surface
3122[(foa61]engag corgpdreatsdns bpdrati@isfithe ppatatisB00e mald apw b deschibed fnaﬂ&‘eat ing

section 3300 | ra distally ive to bod secti.on 3100, | i nders
3500 can be dftat wa@tr\éfgreafgtoaﬁlgveﬁ‘»g2%,.%&41@5559& S@@evqléﬁuﬁws 48,@8 o%. ngly,

the conbi naigeap ,okioh h@ocpeﬁn lhagdéé}{&@er@n%e Greskiady 8 rngoedw%sﬂe@smsame
cyl i nders 3500 BEIH led distally while engagl the inside surface of

t he wor ki ng 31@;8138@(154 hal\aﬁdart brgjoinsdidgstheninany snidable mamlep,wghh agwithsaewexert ed
on the dist urfa % ﬂh(ﬁndcap é&% Qg surface 3122, serves to press
t he endcap ?ngrst Hée o EERFNENYE &7 ell

‘endoscope. Accordlngly, t he
apparatus 3000 can be used to install the endcap 400 on the distal end of

t he HIRd6HCopgke anstasing spdioni3300 ean bx disnoagdsat leastrpastéaliyryithinthehods ppionsur f ace
f th d f cl P4 -42
of the en °§?6’(P%n5’5ant NuLE RIS 16! anf oﬁ&ﬁﬁlg e%%n@ﬂgbﬁg ggg%ﬁyﬁm

[001611 The“Coriponents and” opefation 0
descri bed i gripp3H 8§ cdetstehd mtbviardl}efrem&mbéf&l@thﬁ@lhrs&ﬁs prdvidiéd bets;embddyas

Cross-sectional rati 4 nd 49. Body portion 3 100 can include an
out er surfa@%”ﬁ?é&?ﬁ@@‘ﬁfl @@P4§iﬂ? hal ves 3106 and 3108. Body hal ves can be

j oi ned together in any suitable manner, such as with screw type fasteners,
ri veft9163}i t RefedfegsioeguraAdl andh Bighidds, rdt@ig624¢tion3200 camixd suppontedsat @t exhof3300

SIS TN YR RTINS L TR M
portion 3100 and such that rotating section is rotatable with respect to translating sectlon
3100. As shown in Figure 48, rotating section 3200 can have end 3202 received within a
recess 3105 provided by body halves 3106 and 3108. End 3202 can include a ring 3204
formed on an outer surface of end 3202. The ring 3204 is received in a groove 3107,
which can be formed on an inside surfaces of body halves 3106 and 3108. The mating of
ring 3204 in groove 3107 permits section 3200 to rotate with respect to body section

3100, while preventing translation of section 3200 with respect to body section 3100.

[00164] Rotating section 3200 can include a collar 3208 which can be gripped by fingers to rotate
section 3200. Ring 3400 can be supported at an end of rotating section 3200 such that
Ring 3400 can rotate freely about the longitudinal axis of the rotating section 3200
independently of the position of rotating section 3200. Accordingly, the ring 3400 can be
aligned to have the same planar orientation as that of ring grips 3318 on translating

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

[00165] Figure 48 provides an enlarged schematic cross-sectional illustration of portions of the
translating section 3300 and the rotating section 3200, and Figure 49 provides an

enlarged schematic cross-sectional illustration of portions of the apparatus which are
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grips 3318 can extend outwardly from hub 3316 through slots provi ded between
body portion shell halves 3106 and 3108. [00163] Referring to Figure 44 and
Figure 48, rotating section 3200 can be supported at an end of body portion
3100 such that rotating section 3200 is rotatable with respect to body
portion 3100 and such that rotating section is rotatable with respect to
translating section 3100. As shown in Figure 48, rotating section 3200 can
have end 3202 received within a recess 3105 provided by body hal ves 3106
and 3108. End 3202 can include a ring 3204 forned on an outer surface of
end 3202. The ring 3204 is received in gggroove 3107, which can be forned
on an inside surfaces of body hal ves 310% and 3108. The mating of ring 3204
in groove 3107 pernmits section 3200 to rotate with respect to body section
3100, whi | e epipbosedto ¢rgape thie chddap onemfosape! Thatradlingistdlion S3P@cin liave Aody

an bo gri pIEUTOR RS FECRGNG BEisth Qb el dDs 0o i QRO L B s

supported atsh@bn fRfdRHg Jn%%%é&%o%@&kil&ﬂ3ﬁa(%9teﬁﬂﬁ§ aIdﬂ@tthe l@hélﬁ 0134199 30 rotate
freely about the |ongitudinal axis of the rotating section

i ndependent |4/shaft 3t3lﬁ@ exiordsithronglo tentrat bare A3t end siod BQ@@Spfmmcm B\%Zyandt he

ing ori ps. Smrsh T bEREME BB wiRTEeR 202 AREr B S Beld Bomng

section 320Q first eh@B3SEdo a bEtASod 33 53U 1Secahd end agsrem ane entaaged damkepat i
Cross- sectlonal illustration of portions of the translating section 3300

and the rot d¢ Pth‘(f tg gha repainingigngth qftheishaft £30osqfhakthe second endhis4cgebe schemat i ¢

cross-secti Qpalovel kd'Sdh@tdse KinBQs Bsaps of the apparatus which are
END5119USCIP§$(2§ Jﬁ é toaéﬁgage ?ﬂe endcap or endoscope The

tran ct.ion 3300 can have.a . central bo 2 extendi n t e Ien th
of ti(@aiﬁﬂ éﬁei%rr%t ségterr-é , anpigernally threa eﬂ&}e@bﬁ%q ISPt Ahel g
enl ar ged bomebemlmlﬁz%%u?x Ieéuéumn?dep%otéaﬁ bb%ﬂ%ffom of it 3dVifig anA shaft

3350 extends through central bore 3342, sized with respect to bore 3342
and suppor tigtdrmaky aéedstikmwghdwhjhettleg¢neeeélwownellﬁ sligned with3espect T eendtahf t

3350 can extendibg n&etﬁa%‘eé E&e%?c‘e!iro%%?&. TR iBeePf9 ke SR rictibbr 3365 MeEN

3354 can have an &l arge
with respect to translating section 3300.

[00167] Rotating section 3200 can include a longitudinally extending internal channel 3242 which
is generally coaxially aligned with respect to bore 3342. An externally threaded member
3260 is disposed to slide in bore 3242. The member 3260 can be in the form of a screw
having a non-circular head 3262, a longitudinally extended external threaded portion
3264, and a longidtudinally extending through bore 3266. Through bore 3266 extends
the length of the screw 3260, and can have an internal diameter sized to receive shaft
3350 therethrough. Through bore 3266 can be sized such that shaft 3350 may rotate

freely with respect to screw 3260.

[00168] The head 3262 of screw 3260 can have the shape of a regular polygon. Bore 3242 in
rotating section 3200 can have a non-circular cross-sectional shape similar to that of the
head 3262 (e.g. hexagonal cross-section if head 3262 is hexagonal), so that screw 3260
can translate in bore 3242 relative to rotating section 3200, but such that screw 3260 is
constrained to rotate with rotating section 3200, Alternatively, screw 3260 could have a

head 3262 which includes a key or other feature for permitting sliding translation of
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relative to the remaining I ength of the shaft 3350, so that the second end
3354 can be enployed to conpress the cylinders 3350. [00166] Referring to
Figure 48, an internally threaded nenber 3360 is disposed at an end of the
hub 3316. The internally threaded nenber 3360 can be in the formof a nut
having an internally threaded through hole that is generally coaxially
aligned with respect to central bore 3342 and enl arged bore section 3344.
The internally threaded nenber 3360 is fixed wth respect to translating
section 3300. [00167] Rotating section 3200 can include a |ongitudinally
extendi ng internal channel 3242 which 1is generally coaxially aligned with
respect to bore 3342. An externally threMded menber 3260 is disposed to
slide in bore 3242. The nenber 3260 can be in the formof a screw having a
non- ci r cul arcroaad6@A6Bin the boreB42 diHiR| ehyurigtten dadwastatess with rbtmtiﬁ%@@dmpor tion
3264, and a_|ongidtudinally extending through bore 3266. Through bore 3266
ext ends thézp%ngth of the screw 3260, and can have an internal dianeter
sized to receive shaft 3350 therethrough. Through bore 3266 can be sized
such[(ohe9] srashaftI3B4 338 iy dispisel atfor aedrghaft ¢ 3383 pé shiaftt 3356 C Shaft SGid@O33J600168]

The head 3262 of _screw 3260 can have the shape, of a yregul ar pol ygo Bor e
3242 in rof# P%@xeéée%%ﬁ%%ﬂmwﬁWﬁfﬁ@éefa%ﬁaﬁpm, Adisie ek othes dfiaBlsal shape

simlar to tethahiffmids forBask ARL315 dh shi® 330 NI |af B 956 can B diPBsddfin head 3262
i s hexagonal ), so that screw 3260 can translate in bore 3242 relative to

rotating sebpiei?43200 hapan oufercdiametar sizedite persic®llas33$dndieelyitraslate@nd ot at e
wth rotatin echion 3200, terpat iyel i .Sgre 0 hav head
roqtéq% l}\agl re%{)eﬁtgto ) @‘rllog gection 3200 A s %Fe 5%2 o%f)ﬁ?{g"?.’»gp can aﬁbdl?or

3262 which ih S y 3 eature permt

transl ati on oterviabPbrigh@dHCitsurfide Sftscrw 2360262, abihovinia Rigure48242, whil e
ensuring that screw rotates with rotating section 3200. [00169] A shaft

o A0 R, el St FRE%, i i S
adhesi ve, omwhichyextdnde frosihorabl4?. QydiatanBsny cmadasupported on apgrtonldf dre sBaH6 on
shaft 3350. 3%’6 lvﬁllrch %gégdsc&?wgr%lydtirgrg grsl %r(ljd l”arc]e 3302 of translating section 3300. One

cylinder 3500 can be disposed on shaft 3350 between shaft end 3354 and a spacer 3352.

Spacer 3352 is formed of a material which is relatively harder and less resilient than

cylinders 3500, and spacer 3352 can be in the form of a metallic washer. The second

cylinder 3500 can be disposed on shaft 3350 between spacer 3352 and a pair of spacers

3354. Spacers 3354 can be disposed on shaft 3350 between the second cylinder 3500 and

end face 3302, as shown in Figure 49.

[00171] To employ the apparatus 3000 to load an endcap onto an endoscope, the apparatus 3000
is positioned with respect to the endcap and endoscope as shown in Figure 45, with the
translating section 3300 in a forward position with respect to the body section 3100, with
shaft end 3350 and cylinders 3500 disposed in the working channel of the endoscope;
with the endface 3302 of translating section 3300 against the distal end face of the
endoscope, and with surface 3122 of body section 3100 against the distal face of the
endcap. Rotating section 3200 is then rotated (such as via collar 3208), which rotation
causes screw 3260 to rotate within nut 3360. As screw 3260 rotates, screw 3260
translates in a rearward direction in bore 3242, in accordance with the pitch of the threads

on screw 3260. Rearward movement of screw 3260 pushes shaft collar 3356 rearward,
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bore 3242, and has an outer dianmeter sized to permt collar 3356 to freely
translate and rotate with respect to rotating section 3200. A surface 3358
of collar 3356 can abut or otherw se engage an end surface of screw head
3262, as shown in Figure 48. [00170] Referring to Figure 49, cylinders 3500
can be supported on a portion of the shaft 3350 which extends from bore
3342. Cylinders 3500 can be supported on a portion of the shaft 3350 which
extends outwardly froman 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 forned of a material which is relatively harder
and less resilient than cylinders 3500; 4%and spacer 3352 can be in the form
of a netallic washer. The second cylinder 3500 can be di sposed on shaft
3350 bet weemwlighpioeurn23as2s gredhaft p25(randfshafpeackids4 1@ Bode rédpaard ralat®ddid tiwan be

di d haft 3350 h d cyli 0 and . end f 3302,
s Dhown | n tRAgiiow spgon SEYESTreby ComiF oy e 20 b Mond an
endcap ont o cefindRRASTRFHRR radilly ﬂﬂ%ﬁﬁﬁé&§iv§l@@9%a5'ée&h@ﬁ§ihé keHRRE oMHewdrginpect to

t he endcap and endoscope as shown in Figure with the translating
secti on 330@hanmekofithe oposcgpesi tion with respect to the body section 3100,
with shaft end 3350 and cylinders 3500 disposed in the working channel of

t he @uUdo3ICOMBen, With fhe CitmdeRAF580 @xpunided Mfthd waiked gddhiafigk] S€tHelefdosdotiRgai nst
the distal end face of the, endoscope, and with surface 3122 of body section

3100 agai nstthumiecasbetipgerted dorigg 340Qand Sye Bpgers Rtberinseged SrtinperipsA3d8i s t hen
rotated (su I : i I . o]

ot at o w ¢ hi e gty AR ks S8 B, ¥R B ALElch ¥on EARETE SEUMTRRIA P o
rearward di et s¢ation BA0bhis deav@Rekarward with cospeld ha bodyi settianhd 001 Dodwing thehe t hr eads
on screw 3260. Rearward enent of screw 3260 pushes.shaft coll ar 56

Fear war d,  EXBATTG e on S0E FER e AT H FauS 4L G Lreion S5St R M iehar ¢
end 3354 t 0 aBV&sults A thelEkh il $50tahd ylifdeis 3800 oRhg!rédrivarl. ehhseiheXhaf). t her eby
conpressing the cylinders 3500 and causing the cylinders to expand radially

and conpr essSPYeand ehigdera 38 Hempyrsicaavasd fopetBer with translajinglsediign 38fdikel of the

endoscope. cylinders are not expanded further. The rearward force on shaft 3350 (tensile force in

shaft 3350) and cylinders 3500 (which engage the internal surface of the endoscope)
exerts a rearward force on the endoscope (pulling force on endoscope), while surface
3122 on body section 3100 pushes on the distal face of the endcap. Accordingly, as the
section 3300 is drawn rearward with respect to body section 3100, a pulling force is
exerted on an inner surface of the endosopce, while a pushing force is exerted on a distal

face of the endcap, thereby urging the encap onto the distal end of the endoscope.

[00173] While the present invention has been illustrated by description of several embodiments, it
is not the intention of the applicant to restrict or limit the spirit and scope of the appended
claims to such detail. Numerous other variations, changes, and substitutions will occur
to those skilled in the art without departing from the scope of the invention. For instance,
the device and method of the present invention has been illustrated in relation to
deployment of a feeding tube through the mouth and esophagus, but it will be understood
the present invention has applicability to other portions of the body, and for instance,

could be used to direct medical accessories into the body through other openings,
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[001721 Then, with the cylinders 3500 expanded in the working channel of the
endoscope, the thunb 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 novi ng rearward. Because the
shaft 3350 and cylinders 3500 nove rearward together with translating
section 3300, the cylinders are not expanded further. The rearward force on
shaft 3350 (tensile force in shaft 33506-and cylinders 3500 (which engage
the internal surface of the endoscope) exerts a rearward force on the
endoscope ( prilidingother meuraily estdathg@peningsMithebaiyr fMeRova]de spictedy section
3100 pushes on the distal face of the endcap. Accordingly, as the section
3300 is dr afAChr e Aspoginted w@b&e&es‘inénwswnsf@etbpahe@&my%ﬁsmtrq 3§ force is

exerted on aahfREbroMiARHE fcibiBe rﬁ&%ﬁ@?%el%ﬁéﬂtelt‘ivxﬂ%%ﬂé}s&)% B3t {he
exerted on a |sta face of the hereby urging the encap onto the
di stal end déregding é¢sdo}stuopeprqv&M‘b3]waan example, apd ¢ls nthei modificatoonsheay been
illustrated escri n of several .enbodi he intention
of the appl i° ﬁé‘ﬁ? ﬁ@s?@%ﬁﬂ IB?heoq’FYvﬁﬁﬁL? denat q’:{heasﬁﬂpes@gpsglrgpfh‘?e appended
clains to sugpended @iaims.Nuner ous ot her variations, changes, and substitutions
will occur to those skilled in the art w thout departing fromthe scope of
the invention, For instance, the device and nethod of the present invention
has been illustrated in relation to depl oynent of a feeding tube through the
nout h and esophagus, but it will be understood the present invention has
applicability to other portions of the body, and for instance, could be
used to direct nmedical accessories into the body through other openings,
END5119USCI P4 -46 including other naturally occurring openings in the body.
Moreover, the structure of each elenent associated with the present
invention can be alternatively described as a neans for providing the
function perfornmed by the elenent. It will be understood that the foregoing
description is provided by way of exanple, and that other nodifications may
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occur to those skilled in the art wi thout departing fromthe scope and
spirit of the appended C ains. ENDS119USCI P4 -47 Wat is Clained: 1. A

nmet hod of inserting a feeding tube into a patient, the nethod conprising the
steps of: positioning an endoscope in the gastro-intestinal tract such that
the distal end of the scope is positioned distally of the gastro-esophageal
junction; and advancing a feeding tube along the outside of the endoscope
after the step of positioning the endoscope in the gastro-intestinal tract.
2. The nethod of Caim1l wherein the feeding tube is advanced by pushing the
feeding tube froma point outside of the patient. 3. The nmethod of Caiml
wherein the step of advancing the feedinff/tube conprises advancing the
feeding tube along a track extending along the I ength of the endoscope. 4.
The met hod oWhal RiGhimedher ei n the step of advancing the feeding tube
conprises advancing a portion of the feeding tube into the small intestine.
5. The nmethod of Caim1l further conprising the step of wi thdraw ng the
endoscope after the feeding tube is positioned in a desired position. 6.
The nethod of C aimy5 further conprising the step of advancing menber

behi nd the ¥ dbmiehigdefHsetine gieadite tubs i91a Jpatiens; g&eaethd Wﬁrﬁé“gftg%%f?l??g t ube
during w thdgawal of the endoscope fromthe body. 7. A nethod of inserting
a feeding tube into a patient, the method conprising the steps of:

oY1 9110, 2 853t SR e PR Bl b REA LS b 2

is positioned distally of the gastro-esophageal junction; and

advancing a feeding tube along the outside of the endoscope after the step of positioning

the endoscope in the gastro-intestinal tract.

2. The method of Claim 1 wherein the feeding tube is advanced by pushing the feeding

tube from a point outside of the patient.

3. The method of Claim 1 wherein the step of advancing the feeding tube comprises

advancing the feeding tube along a track extending along the length of the endoscope.

4. The method of Claim 1 wherein the step of advancing the feeding tube comprises

advancing a portion of the feeding tube into the small intestine.

5. The method of Claim 1 further comprising the step of withdrawing the endoscope

after the feeding tube is positioned in a desired position.

6. The method of Claim 5 further comprising the step of advancing a member behind the
feeding tube to prevent proximal migration of the feeding tube during withdrawal of the

endoscope from the body.

7. A method of inserting a feeding tube into a patient, the method comprising the steps
of:

providing a track extending from a position outside the patient’s body to a position inside

the patients body;
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providing a feed tube carrier, the feed tube carrier adapted to rel easably
engage the feed tube and the track; advancing the feeding tube and carrier
along the track to position the feeding tube in a desired position. 8. The
met hod of Claim?7 conprising the step of positioning the feeding tube on the
carrier prior to inserting the feeding tube and carrier into the patient. 9.
The nmethod of Claim7 further conprising the steps of renoving the track and
the carrier fromthe body w thout renoving the feeding tube. 10. A nethod
of positioning a feeding tube in a patient conprising the steps of:
provi di ng and endoscope; providing a flexible sheath sized to receive the
endscope; providing a track al ong an outéer surface of the flexible sheath;
providing a feeding tube carrier, the carrier adapted to slidably engage the
track; proyprdlidigg afdedesben@rridifahe fdell eubiceamticngddptddao acleashisigl ehgngs thedfadd y
engage the carrier. positioning the sheath on the endoscope; positioning
the sheath & E@ﬁ&ﬁ?ﬁﬁ%é inthe patient's G tract; advancing the feeding
tube and carrier together along the track; and positioning the distal end of
t he feedi ng atlvdneingttheafeddiag tubeland adrrieralong the tradkte positipn thkifeedTigetubeinod of
Claim 10 further, conprising the step of renoving the track and the «carrier
fromthe bod§$mffpﬁgﬁ% met hod of Claim 11 further conprising the step of

bl ocki ng proxi mal novenent of the feeding tube during renoval of the track
and t he car 18i dhefmrethimdtdi€1dod¥ conihidilthe ISP Prposttdning. the feedime tubedndhe Cl ai m 12

wherein the st f bl ocki i t. of. the. ding tub
Compr | Ses. adPARLPRY @ ReBBInEleaHbE Phe SRLFFR RGN Ricthe T codi ng tube to

prevent the feeding tube fromnoving proxinally with the carrier. 14. The
met hod of Cl%i Fhelroethpdo et laim A durthes gomprisiet/tha siepgyofi lamov ivg dhatfgaok @bé thsonpr i ses

carrier from the body without removing the feeding tube.

10. A method of positioning a feeding tube in a patient comprising the steps of:

providing and endoscope;

providing a flexible sheath sized to receive the endscope;

providing a track along an outer surface of the flexible sheath;

providing a feeding tube carrier, the carrier adapted to slidably engage the track;

providing a feeding tube, the feeding tube adapted to slidably engage the carrier.

positioning the sheath on the endoscope;

positioning the sheath and endoscope in the patient’s GI tract;

advancing the feeding tube and carrier together along the track; and

positioning the distal end of the feeding tube at a desire location within the body.

11. The method of Claim 10 further comprising the step of removing the track and the

carrier from the body.

12. The method of Claim 11 further comprising the step of blocking proximal movement

of the feeding tube during removal of the track and the carrier from the body.
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advancing a portion of the feeding tube at |least to the stomach. 15. The
met hod of C aim 14 wherein the step of advancing the feeding tube conprises
advancing the feeding tube at least to the small intestine. END5119USCI P4
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13. The method of Claim 12 wherein the step of blocking proximal movement of the

feeding tube comprises advancing a member along the carrier behind the feeding tube to

prevent the feeding tube from moving proximally with the carrier.

14. The method of Claim 10 wherein the step of advancing the feeding tube comprises

advancing a portion of the feeding tube at least to the stomach.

15. The method of Claim 14 wherein the step of advancing the feeding tube comprises

advancing the feeding tube at least to the small intestine.
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