-1- METHOD OF POSI TI ONI NG A DEVI CE ON AN ENDOSCOPE [0001] Cross Reference
to related applications [0002] This application clains priority to the
foll owi ng patent applications, which are hereby incorporated 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 (published US

2004/ 0230097); each filed May 16, 2003. [0003] This application clains
priority to and incorporates by referenck-US Patent Application "Medical

I nstrunent Having a Guidewire and an Add-to Catheter", (Attorney Docket
END- 5335USNP5) filed May 12, 2005 in the name of Long et al. having a Seri al
Nurber of [0004] RVEMHIGD OMBOKIMENINCPAINEORIE OMeAN ERDUSEOPENtiON S

rel ated generally to medical devices and nore€ particurfarly to devices and
met hods useful in endoscopic procedures. [0006] Background of the Invention
[0007] Mnimally invasive procedures are desirable because such procedures
can reduce pain and provide relatively quick recovery tinmes as conpared

Wi t h [0601Y ent CAyRs Reftipelice o delatdd aghlieashs €s. Many mininal |y invasive

procedures are performed with an endoscope (including without limitation

| apar pesh,: ogedur : 1 Sl.cl -DQS|. L] i pul ate,
and J?‘Z@v?neng%&bﬁﬂgﬁnu@ner. @ﬁ‘?f %@%&@‘8%‘\/ a:fér?g?%;gf%P %(gn%pgvﬁcg %e HE?%&ough a
ZnalI_gccessﬁampah&ﬂ;@nekhmcaﬁusQnﬁhHNhﬁd&slaQQQDQqubyﬂhaaaUssrn1used tod
escri be suc n_"endosurgjcal " approach using an _endoscope (often a rigi
apar oscope) 2004R3GMHS: Al @rbbelad 3ubdellngolen 68d0kan 5s  on
inserted i nt@rﬂlidﬂ@&b%%owm%%; dabIPERAM g;égg?]g.hrough the body wall.

rea u

[0008] Still ™ less Invasive t ments I nc ose that are perforned
t hrough insertion of an k6 endoscope through a natural b orifice to a
treatlRMY si Ts applicationsclaigis nriprisy @&BH&%‘@FPOI%QS bshaqfﬂa&e%g%lé’atamé 2ty t ed

L0, Cyst0SCOReditH HRHuRRAPAYving 8§ CRARIILARH 2R MG TAHBRY, (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



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] Sone flexible
endoscopes are relatively small (Jmmto 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 dianeter of about 2.0
to 3.5mm for the purpose of introducing and renoving nedical devices and

ot her accessory devices to performdiagngsis or therapy wthin the patient.
As a result, the accessory devices used by a physician can be limted in
size by the dianeter of the accessory channel of the scope used.
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external |y gino¥thgahétiedt dbdcdsundRuRr ateiseRy d@yceg_w%eﬁefarﬂmﬁ@g%@i%pm_er 9 lack
precision or -3- the ability to be maintained within a desired field of view

of the i magWithindhgpasient. tAs dresulhdhe 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 Smm in diameter, which can be used to pass relatively large
accessories, or to provide capability to suction large blood clots. Other specialized
endoscopes include those having two working channels. One disadvantage of such large

) diameter/multiple working channel endoscopes can be that such devices can be relatively
expensive. Further, such large diameter/multiple working channel endoscopes can have
an outer diameter that makes the endoscope relatively stiff, or otherwise difficult to

intubate.

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

externally of an endoscope to move, which may cause the accessory to lack precision or



endoscope. [0012] WD 00/ 48506 published August 24, 2000 in the nane of
Herrmann di scl oses a defornabl e endoscope with at | east one suppl enentary
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 nmay
be di sadvant ageous fromthe point of view of cost, conplexity, or ease in
cleaning/sterilization. For instance, a standard endoscope with a snooth,
substantially-circular cross section can be relatively easy to sanitize and
cl ean. [0013] US 2003/0036679 published February 20, 2003 in the nane of
Kort enbach, discloses nethods and devices, for delivering a nedical

i nstrunment over the exterior of an endoscbpe to allow the use of
instrunments too large to fit through the lunmena of the endoscope.

Kort enbach ditlscdbilityso he owlintained withinsedesir¢dhfield o€ vidwsaf dheimagingi dapability of theps, a
fl exi bl e sheath having a recl osable seam flexible polyner extrusions, and a
floppy tang&R¥955PPSheath defining a | umen having an irregul ar (col | apsi bl e)
cross section. Kortenbach also discloses a track with an inverted T
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endoscope to a esired |location. [ 0Q15] Still. scientists and engineers
continue to s°881?9€ixfﬁ5’r?fve@ae @eﬁ?@é@%ﬂalzﬁ%‘%moﬂ(ﬂ lqsgflc?’ﬁesrtm@ﬁ'i%reggﬁsc?%%%i cal
devi ces i nt o shivetlyasstartialy-chtulardrodssastion dan b kelatR@ly e¥py AVRfitide yiddn. and
met hods for placing feeding tubes in patients. [0016] Summary of the
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steps of. prauétHodiGndnieeitdoft dpkvering@uhdliidaginstrudentiover the egri@sofan endcap,

sized to be positioned on an end_of the endoscope' and
endoscope to allow the use of instruments too large to fit through the lumena of the

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

Kortenbach also discloses a track with an inverted T configuration.

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

desired location.

[0015] Still, scientists and engineers continue to seek improved devices and methods for the
introducing medical devices into the gastro-intestinal tract, including improved devices

and methods for placing feeding tubes in patients.

[0016] Summary of the Invention




appl ying a pushing force on the device while sinultaneously applying a
pulling force on the endoscope, wherein the pulling force applied to the
endoscope is applied through an opening in the device. The pulling force
can be applied to the endoscope through a bore in the endcap. In one
enbodi ment, the nethod provides for pressing an endcap associated with a
sheath onto an endoscope di sposed within the sheath without grasping the
sheath. [0018] In certain enbodi nents, the invention can be enployed with
respect to procedures for use wth feeding tubes, including wthout
limtation procedures involving Percutaneous Endoscopic Gastrostony (PEG
tubes and/or Jejunal Enteral Tube througg_a Per cut aneous Endoscopi c
Gastrostony (JET PEG procedures. [0019] Brief Description of the Figures
[OOZOL FIGURE 1 is a schematic illustration of an &ndoscgpip sheat h and

t r aci001Tl0021n onejembrdiment,ithe present grygrtion prpyides & methed foipogitioping 3eBise XM nser t ed
into a hand L j I i i .

FI GURE 113 :‘"Ee’gﬁgdc g ope Efeﬁ%lg%?% ?‘tgﬂa o it sichs O Dloviling o “"%?‘“E?%o P re({vqllﬁ'?%%]ovm ng
t he hi nged dévates budhras an ehdpgsizedso be positoned foeadiend) of thioendosdopeaand er bei ng
advanced on altrack. .003%% FHgURE.Z iﬁ.a.scpenatic iIIustratron of the

di stal end BFPIYIRE2PHEERGIOGe 98 G favise whilaimyancopsly ppRiying et RY BRH{RATf Y on
the track. HRQAAIschpIWRE thb %uﬂin?‘f&%@ﬁﬁﬂlféd it HERhAdsEopd is 'd?ﬁl[e@tthl%ﬂgl§ Apw ng
the proximal end of the endcap. [0025] FIGURE 3 illustrates different

secti ons of openingidkheideyinss ddre pulliagdorsacan be gpptiedio the engrscapeithrough aporgi ew
illustratio r{i o . - b S i

Cross-secti (E)hntgl% el?qcﬁﬁ'stnr% ie%%bo@yﬁ%@,ﬁlﬁ%gfﬁ@ 8%%08&@55@ %Jagﬁl aél(f?' H?a(pl t being
under st ood hisatiatet evithhueshedth R daeentioscopeldigfosad within the bisathhaithowo glagpingt

mai ntai n the ircular configuration shown in Figure 5 absent an internal
menber, sucﬁwéﬁaﬁﬁdoscope, bei ng di sposed within the sheath). [0028] FlI GURE
6 is a schematic illustration of a feeding tube carrier in accordance with
one [0018] In certain embodiments, the invention can be employed with respect to procedures for use

with feeding tubes, including without limitation procedures involving Percutaneous
Endoscopic Gastrostomy (PEG) tubes and/or Jejunal Enteral Tube through a

Percutaneous Endoscopic Gastrostomy (JET PEG) procedures.

[0019] Brief Description of the Figures

[0020]  FIGURE 1 is a schematic illustration of an endoscopic sheath and track.

[0021] FIGURE 1A is a schematic illustration of an endoscope inserted into a handle having a

hinged latch in an open configuration .

[0022] FIGURE 1B is a schematic illustration similar to that of Figure 1A showing the hinged

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

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

carrier being advanced on the track.

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

endcap.
[0025] FIGURE 3 illustrates different sections of a track disposed on a sheath.

[0026] FIGURE 4 is a top view illustration of a portion of a track.



enbodi mrent of the present invention. [0029] 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 viewabl e by an endoscope.

[0030] FIGURE 8 is a schematic illustration show ng the distal end of an
endoscope being advanced through a sheath, with the sheath, track, and
carrier shown in cross-section. [0031] 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.

[0032] FIGURE 10 is a schematic illustrabron of a feeding tube having a
feature for providing sliding engagenent with a track. [0033] FIGURE 11 is
a sclogzat i CFIGURS gk cB8s-sdctibied iliseyiidhpdf axick is@ppodted bh @ sheah Gt Beigglown i n
Figure 10. [0034] FIGURE 12 is a schematic illustration of a port for use in
mai nt ai ni ngurdsesteasithatiibe shepd may besfopraed ofadthipfilm thatwould ppemainiin Bent est i nal

tract after . f I NG ' .14 ] j t hdr awn
from the G CToleeBRpRRih Bhuh Ty Pk ARG Mtcimehbd iuchah AR, 11701
a di stal pobé¢ingdispdsed hdthirethdisingti)ube shown in Figure 10, illustrating a
distal portion of a passageway (in phantonm) through which nutrients may be
dire , S t. ' B : t ..have to
bendﬁ)s))?ﬂcur\rjfe\({ﬁtjl%)jggol?ngrgﬁ}eg{z;‘fi Péﬂ\l/ﬁsﬁﬁﬁ%d %s@%‘lﬁﬁgg?%géﬁgﬁ%rgﬁ%%“? eongorti on of
the feedi ngmbadimertxifemciprasgndingtmtidny of the di stal feeding port being
inclined wwth respect to the -6- passageway, and the figure illustrating
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tube. [0036] FIGURE 14 is a schematic illustration of a distal portion of a

menber whi charrienyadvenced it b distad positioradmthaitrack, land éith @n nndicatbretab extendiesi r ed

posi tion during,renmpval of . th endoscope and, the carrier fromthe patient's
G tract. [@5@%*\aﬁ%gnigdqag?oab%\gﬁ\gﬁ@fFgm;lm?g‘fquti on of the distal end of
the nmenber of Fliyg:ur_e 14 and show ng contact surfaces positioned, sized,
and/ 9038)hap EGYRE 8dpgachemptie dlustrationsshowvingehe distal end of an endoscope being

advanced through a sheath, with the sheath, track, and carrier shown in cross-section.

[0031] 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.

[0032] FIGURE 10 is a schematic illustration of a feeding tube having a feature for providing

sliding engagement with a track.

[0033] FIGURE 11 is a schematic illustration of the proximal portion of the feature shown in
) Figure 10.

[0034] FIGURE 12 is a schematic illustration of a port for use in maintaining the feeding tube in
a desired position in the gastrointestinal tract after the feeding tube is positioned and the

track has been withdrawn from the GI tract.

[0035] FIGURE 13 is a schematic side view illustration of a distal portion of the feeding tube
shown in Figure 10, illustrating a distal portion of a passageway (in phantom) through
which nutrients may be directed, such that the distal portion of the passageway does not
have to bend or curve to communicate with a distal feeding port, with the portion of the

feeding tube extending distally of the distal feeding port being inclined with respect to the



on the proximal end of a rail feature associated with a feeding tube. [0038]
FIGURE 16 is a schematic illustration of the distal portion of the nmenber of
Figure 14 positioned with respect to the proximal end of the rail feature
on the feeding tube. [0039] 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. [0040] 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. [0041] FIGURE619 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

feedi ng t ubpassagepey and shesfigyra iNustsating weights (ip pbantpmiwhighenzbg smpleyqd:at és

feeding a position behind the feeding tube to hold the
f eedi ng tugglg??énﬂaf?ég{hee&tnh?u% tract while the endoscope and nedi cal device

(whi ch_nedi cal deV|ce can include a handl e, sheath, endcap, ,and track) are
Burey be
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tube thr ougbndobﬁ)pﬁmsethe[cﬁﬁil&froﬁitEJeJBaiél‘ﬁ’siGIItmstrat es associ ating an end of
the transfer tube with the proximal end of the feeding tube. [00461 FlI GURE

24 'g)bygt rag Rﬁqsn 9§éHEHJat1€?ﬂ:s&%}ti&nﬁﬁtﬁ@cﬁ%{@dt&% @%b&%fﬁrm Hehaihe

thro e nasal cavity (such as wt tran tube ©of Figure 23)
such t hat tb}mvpng)mmadt senfistes positidned f sizedi mg/qrub@edfmeam@aglhg oontadi surfades ent ' s

nose (froma nostri.l 471. F RE 25 | S sitioning an endoscope
within a rreapﬂ}ﬂ rﬁ’é‘ff{a!:%‘l‘f raf) f F(?,‘%?Pc'at&g\‘/'f'@ fgﬁ‘ﬁ $ﬁ“2’|eude a handl e, sheath,
endcap, and track) into the G tract such that the endcap and the distal
end P038lhe FIGUREdGds albcheowtidillustratiom oftthdisthl pastiernofitbe mgmbgrsef Figurg 14

positioned with respect to the proximal end of the rail feature on the feeding tube.

[0039]  FIGURE 17 is a schematic bottom view illustration of adjacent portions of the rail feature
on the feeding tube and the member of Figure 14.

[0040] 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).

[0041] FIGURE 19 illustrates advancing a carrier and a feeding tube together on the track after
the endoscope and track have been positioned as shown in Figure 18, so that the distal

end of the feeding tube is positioned in the jejunum.

[0042] FIGURE 20 illustrates feeding a member distally to a position behind the feeding tube to
hold the feeding tube in place in the GI tract while the endoscope and medical device
(which medical device can include a handle, sheath, endcap, and track) are removed in a

proximal direction from the patient.

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

the small intestine.



PEG t ube feeding nmethod, and Figure 25 illustrating a cannul a/ needl e for
providing a percutaneous incision through the abdom nal wall can be
transillumnated with a light source associated with the endoscope. [00481
FIGURE 26 illustrates renoving the needle fromthe cannula and introducing a
| ooped guidewire through the cannula, and illustrating the distal end of

t he endoscope, endcap, sheath, and track passing through the | oop of the

| ooped gui dewire. [00491 FI GURE 27 advanci ng a PEG tube (such as a PEG tube
having a | ength substantially less than the length of the track) on the
track, wth the PEG tube di sposed on the track such that a first end of the
PEG tube to be positioned inside the body is advanced ahead of a second end
of the PEG to be positioned through the percutaneous incision, and show ng
the first end of the PEG tube heing advanced off of the track. [0050] FI GURE
28 i[QOdZ} rathggﬁﬁezi’s‘QE%WEFsé%‘i@“g‘Pgta Rppdupbe HEughhsBSE: of f of the rail and

grasping a length of suture extending fromthe second end of the PEG tube

wi t h[Q0d8] | FOEERERD itlestrates.as§ddlfihg af ad HEh Bandfdrushe witle thepubkimabertdrod sut ur e

| oop and t he sgc nd %nd of the PEG tube through the percutaneous incision
and seating B ﬁﬁﬁ%?‘ﬁenber at the first end of the -8- PEG tube against the
i nside surface of the gastric wall, wth the endoscope positioned to
provil@d6li erIGYRES 24t iHesteesttheproxjd) $8d ofth&SfiREIngQubd pulled tlabegh thh éhroascingd al

devi ce and endoscope.. r ved fragmthe. G tract a t he external portion of
the PEG 1 ubdheaeasies GReh oy vk gt kpr affie By stsh A BB e el |
[00531 FI GURe t%édihéldb%?ek@h%fr&ﬁ?ﬁéﬁi&hﬂ"@n@@éﬁ&ﬁ@% . (such as a .
gastroscope) disposed in a nedical device (which nedical device can include

endodi ) ne HHOLRE o BreRG5aE M entBibelibhaaRel Rl BmidE ¢ aci

are di sposedielide t4EinSluBE R EAndIS UBERtIR®nd D, AtdlardcR) iatolthd GPlaGct subletHae@di ng
met hod, with Figure 31 al so show ng the _endoscope can be used to

transil | uni radepand thegdistaland oif thedrack ag disposersin the Hemathe sedsdPisedha be used
to make and/gyG RS ?eehmg%&ﬁ'ocﬁ and Figure 25 illustrating a cannula/needle for providing a

percutaneous incision through the abdominal wall can be transilluminated with a light

source associated with the endoscope.

[0048]  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.

[0049] FIGURE 27 advancing a PEG tube (such as a PEG tube having a length substantially less
than the length of the track) on the track, with the PEG tube disposed on the track such
that a first end of the PEG tube to be positioned inside the body is advanced ahead of a
second end of the PEG to be positioned through the percutaneous incision, and showing

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

[0050] FIGURE 28 illustrates the second end of the PEG tube advanced off of the rail and
grasping a length of suture extending from the second end of the PEG tube with the
looped guidewire.

[0051) FIGURE 29 illustrates pulling the suture loop and the second end of the PEG tube

through the percutaneous incision and seating a bumper member at the first end of the



small incision into the stomach. [00541 FIGURE 32 illustrates renoving the
needl e and i ntroducing a | ooped guidewire through the cannula, after which
t he nedi cal device (with gastroscope disposed therein) can be advanced

t hrough the | ooped guidewire, with the distal end of the nedical device and
the distal end of the gastroscope being advanced into the jejunum (such as
past the Liganent of Treitz) 100551 FIGURE 33 illustrates positioning a
feeding tube (such as a feeding tube having a length substantially |ess
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 jejunumand can be vigwed by the endoscope. [00561 FlI GURE
34 illustrates retracting the nedical deVice and gastroscope proximally into

the stomach, while hol ding a nenber positioned proximally behind the
f eedi ng t ubBE@ tubsaspinst the inside ghifepetal e gastrictrpdl, withithg endescope pptitioneddek, and
illustratin i h,of suture extending fromthe feeding tube
with the | O%nggg&kﬁg%\ngfrégsQ%l?giOOS?] FIGURE 35 illustrates pulling the
suture and an_end of the feedin% t ube through the incision through the
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t he distal ebodimihalwal.f eedi ng tube being positioned in the jejunum [00591

FIGURE 37 illustrates the feeding tube in place with the gastroscope and

medi devj : é}@lﬁ i i ng
el e n%slvvhi EW%@@Y%E{S%E ? gﬁg%lml% capogbﬁp % Légeﬁg% %%%I%mg‘%gegg &gﬁs elejglgglscope.
[ 00611 FI GUREdid8Alevise &which sediekddvameahn schemmthiandle) dheathy adcam and trackh | exi bl e

prong of the endcap | oading, el egent 0062] , F RE 39 illustrates,th

endcap | oadf%‘bthgfcgﬁ@ﬁf S“ﬁﬁgﬁgglfcfn ¢7Py the [dff?agte&il otﬁggﬁﬁtm@ﬁ%’e’ and the dfstal end”
of the track are disposed in the stomach, such as for use in a JET-PEG tube feeding
method, with Figure 31 also showing the endoscope can be used to transilluminate the
abdominal wall, such that a needle/cannula can be used to make and/or pass through a

small incision into the stomach.

[0054]  FIGURE 32 illustrates removing the needle and introducing a looped guidewire through
the cannula, after which the medical device (with gastroscope disposed therein) can be
advanced through the looped guidewire, with the distal end of the medical device and the
distal end of the gastroscope being advanced into the jejunum (such as past the Ligament

of Treitz)

y [0055]  FIGURE 33 illustrates positioning a feeding tube (such as a feeding tube having a length
substantially less than the length of the track) and carrier on the track, and advancing the
feeding tube along the track until the distal end of the feeding tube is positioned in the

jejunum and can be viewed by the endoscope.

[0056]  FIGURE 34 illustrates retracting the medical device and gastroscope proximally into the
stomach, while holding a member positioned proximally behind the feeding tube to push
the feeding tube off the distal end of the track, and illustrating grasping a length of suture

extending from the feeding tube with the looped guidewire.



endoscope, and the endoscope di sposed in the sheath, with the flexible
prongs of the endcap |oading el enent disposed within the sheath and
engagi ng an outer surface of the endoscope, with an Oring conpressing the
fl exi bl e prongs and positioned against the proxinmal face of the endcap, and
with a distal portion of the endcap |oading elenent extending through the
bore of the endcap. [0063] FIGURE 40 illustrates a handle sliding proximally
on the endcap | oading elenent to be positioned against the distal face of
the endcap. [0064] FIGURE 40A is a schematic illustration show ng the
proxi mal face a handl e and showi ng an endcap | oading el ement extending into
a central bore in the handle. [00651 FIGJRE 41 illustrates a ring which can
be attached to a distal portion of the endcap |oading elenent. -10- [0066]
FIGURE 42 illustrates pulling distally on the ring while pushing proximlly

on t@85HandFKSURB 3p ildustrates aulbing theriyturd andeansipdiof thefeeding tubg shrough thee endcap
with the ha I 4 di (L] act L er
surface of tq{eSﬁygnt ogggf)heea\w l'[lrgl!tlﬂgva f%%‘lﬂg& %élg%gésﬂlost&gi&? ﬂglg t%%gn% cap
and the O rjepgual.i de off of the endcap | oading el ement and onto the distal
end of the endoscope. [0067] FIGURE 43 illustrates a schematic isonetric

Vi evopigian PRAIRBSKSINNAles HRAALESal Brtioh %e?@édi%%@%@g?&fzd?d?iﬁ’tﬂ%%ﬁ%pe and
can be uUsed to push an endcap onto an endoscope. 006 FIGURE 44 T's

Cr oss- sect i outaients gobeghethe ebadimingt wall,ivaith thé distad emppfatha fagdingftuthe @ing= 43.

[ 0069] FI GURE.45 i.S schematic isonetric illustration show ng the distal
end of an eﬂ%%%ﬂé‘}&'m@u%%'cap, and the forward portion of the apparatus of
FIGURE 43 with a portion of the apparatus being inserted into a working
chanif@f9]of FTHeURK3dslustrates flapdfealinglubREpl4@ With the gastensaepecanid suadidat fevice
illustration showi ng expansion of a portion of the apparatus inserted into
t he wor ki ngre@?‘f’é’ﬁ ‘el of the endoscope. [0071] FIGURE 47 is a schematic
isonetric illustration show ng rearward novenent of an actuator of the

appalt@tlls oFIGURERE iUsstrates o shdaap doadingedgment whichiven be dessiio gb endeap ohithes t
direction m@{s{a?elpdj(l)tlJnne%dgstégpgndoscope in the opposite direction.

[0061] FIGURE 38A is a cross-sectional schematic illustration of a flexible prong of the endcap

loading element.

[0062] 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.

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

positioned against the distal face of the endcap.

[0064] FIGURE 40A is a schematic illustration showing the proximal face a handle and showing

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

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

loading element.



[0072] FIGURE 48 is a cross-sectional, schematic illustration of a portion
of the apparatus of Figure 43. [0073] FIGURE 49 is a cross-sectional,
schematic illustration of a portion of the apparatus of Figure 43. Detailed
Description of the Invention [0074] Figures 1 and 2 illustrate a nedi cal
apparatus 10 according to one enbodi nent of the present invention. In one
enbodi nent, apparatus 10 can include a handle 100, a flexible catheter or
sheath 200 extending from handle 100, a flexible track 300 di sposed on the
-11- sheath 200, and an endcap 400 di sposed at the distal end of sheath 200.
Handl e 100 and flexible sheath 200 can each be sized to receive an
endoscope therethrough. [0075] Apparatus,, 00 can al so include a carrier 500
which is adapted to slidably engage track ~ 300, as shown in Figure 2. Endcap
400 can be sized and shaped to engf ge the distal end of an endoscope, such

as alf0efidosEEPERE 42 dllustralsh puhting disfallyendheringwhide pusbingroodmally onthe any
commer ci al 'y %Yah{ Lﬁeﬁg},ﬂgﬁﬁg[’&m @f@@ d?s?al gacg?)?fhre% GRSV thE BaRTNIOSARRE

having an artieol At ng sec I'nc Ing a view ng €lenent 1100
and a wor ki pn@wddl’(yamplﬂlmg.&ﬁhhonme snltlteainm smﬁthesﬁdptﬁendbmbelmmghe/\ﬂé)&mm

limtation tros es and i c. col.ons W th
present i nvERPEDAUC §E’|‘ttt5‘b?‘51 gg&p@é‘“\gél‘& g‘iaﬁg "éﬁ ‘gf’ﬂ’e‘? LA nt| on
i nclude, w Bxﬁl@%edlbtg‘énﬁtdf%enﬂg%b PCF 100, PCF130L PCF140L, or PCF160AL
endoscopes manuf act ured by ynpus ‘Cor poration of Japan. The handl e 100,

h 4oo t di anet
onaod06Bos. FRALRE D2 T iriten s S Shemmatie Sorienic CrbGLEb Bae R TR Go e Bt er 1 r om
about 9 rrm u&é}nﬁtgauaceloéfaméhddsQQEeﬁindE@n bé‘hé’e@d&'ﬁ@sh’fﬁ%ﬂw&&?eﬁ&% @i th the

apparatus 10 into a patient, the operator may start with a clean dry

i ap B8 ol KRR 8 it PG el o G ol agPUpp I8 O™

el astically extensible, and which has substantially no torsional stiffness

and H869lor s FEAERE 4§ agia sqhamayc rgmetrisabugtiation stwywingithgslagial end iof an endescope, t hat
the sheath ﬂ] e%xdpap, iy t tf?)‘rwargl portion of the apparatus of FIGURE 43 with a portion of the

apparatus being inserted into a working channel of the endoscope.

[0070)  FIGURE 46 is a schematic isometric illustration showing expansion of a portion of the

apparatus inserted into the working channel of the endoscope.

[0071) FIGURE 47 is a schematic isometric illustration showing rearward movement of an
actuator of the apparatus of FIGURE 43 to push the endcap onto the endoscope in a first

direction while pulling the endoscope in the opposite direction.

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

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

Detailed Description of the Invention

[0074]  Figures 1 and 2 illustrate a medical apparatus 10 according to one embodiment of the
present invention. In one embodiment, apparatus 10 can include a handle 100, a flexible

catheter or sheath 200 extending from handle 100, a flexible track 300 disposed on the



circular or other regular cross-sectional shape in the absence of an
internal structure (such as an endoscope) supporting the sheath. [0077] In
one enbodi nent, the sheath 200 can be formed of a material having an elastic
nodul us of less than about 20 ksi , nore particularly |ess than about 15
ksi, still nore particularly |ess than about 10 ksi, and even nore
particularly |l ess than about 7 ksi. The sheath can be forned of a nateri al
having a yield strength of |ess than about 500 psi, nore particularly |ess
t han about 300 psi, still nore particularly |less than about 200 psi, and
still nore particularly |less than about 125 psi. In one enbodi nent, the
sheath can be -12- forned of a nateri al QaV|ng a yield strength of between
about 90 psi and about 120 psi. The elakt1 ¢ modul us and yield strength can

be determ ned as an average of five or nore neasurenents, and can be
det er m ned sisiath208S3d amﬁcmiﬁlﬂsmmmﬂiﬂt@b&ndlvﬁsh@dsmﬁ dranfdan K10l aad

w din of 1. derkBihedh 23 b PR ER e B ABSonf I8l e i m (o g

about 0.005 inch), and a test machine speed of 0.4 in/mnute. In one
embol0A8Int , ApperatisdQchn alsminshide aarrisd 5@9 whichii$ adapteddo slidabiigngageottackess t han
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non-snooth, textured inner surface 210 t hat prevents the inner surface of
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endoscopes, such as, but not limited to, endoscopes having a diameter from about 9 mm

to about 14 mm.

[0076]  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.

[0077] In one embodiment, the sheath 200 can be formed of a material having an elastic modulus
of less than about 20 ksi , more particularly less than about 15 ksi, still more particularly
less than about 10 ksi, and even more particularly less than about 7 ksi. The sheath can
be formed of a material having a yield strength of less than about 500 psi, more
particularly less than about 300 psi, still more particularly less than about 200 psi, and

still more particularly less than about 125 psi. In one embodiment, the sheath can be



sheath 200, such as for exanple if it is desired to rotate the sheath and
endoscope together. The inner surface can be textured and the outer surface
can be generally snooth, or both the inner and outer surfaces may be
textured. The inner surface of the sheath 200 may have the sane texture as
the outside surface, be relatively nore textured than the outer surface, or
be relatively less textured than the outside surface. [0079] The textured

i nner surface can be provided with el evated portions, depressed portions, or
conbi nati ons of el evated and depressed portions. For instance, the inner
surface can include randomy spaced bunps or protrusions, or alternatively,
can be provided by raised portions (suctbas bunps, ribs or protrusions )
that occur at regularly spaced - 13 intervals, which intervals may be of

general |y uniform spacing. The texture of the inner surface can_be neasured
in terns of faimedafmmatesiabhavingyigldstrgngthehbetwapneabout 9¢ psighd ebeutd9@psige” or
"Ra" is the L i ver I . d
prof il e hei Sht Cias nefil AR Sherp e R B B oo R TP RIS o
page 728 omehdueerdefits, and tanoe defterivicediusimg VA STNH2esd BD 880, (S2aHddrd Tewe Meduxdat ed

herein by reference, The r hpess aver.age can be asured usjing optical
interferonefqrﬁremlfe‘f?rapezyasoofma&w ting) USing gigage pePeatd tancriges _
Anal yzer magkghef 1 0Y%indy %eSRhiPH RS LRI Bfthe ML &le umcergrhboiihg.g%pl | owi ng

measurement paraneters and anal ysi s paraneters can be used: 10 1
Measur ment Behpraed etest mAchyue speed of0.Mindminute. " Brene'emt@diraerd, the dizcathscaBdex 240

Nor mal ; Phase ntrals (AGC i 5 "ON:.. Phase r i.s "H gh": Md is % Mn
Area size ?%rm%ﬁ oggﬁﬁgﬁ%? ln8auhu§(}hﬁfsltg%r}§f°ughﬂe%?"|e trﬁhﬂtgr"?ilesgs ﬂLal3cati on";
Renmove Fri nggsutilss psiQid a tehsiIRGE @R B Bréald (heasubedatcoriiigd @l ASTNaRB38)Tat h 1S
"Ext ended"; Extended Scan Length is 11000 nmicro inches; FDA Res is "Low').
100811 Anal Jessisabpal biveRas(mega Pasally mpes partissaly st leagtiabputrS Wppeandstitl mase age” :
Filter Wndow,Si i bl Lt i o dhmiel - Ri Er A/ mil;
Filter Tri m8 }ﬂg%b%ﬁ?’ ﬂ?&,&éﬁw@ 4?? éa't%l gﬂgg}ge%ﬁ]rﬁa#blg]sf&g}eﬁlgeftﬁg‘grgﬁgﬁ eagtgllisélé" ON';
Spi ke Hei gheloxpition (meashr&bysidgpA 8TM D 1638)c0f at [Shkt ;ab&igt280 petcentMVavoré s 25. The

measurenments can he nmade wit 5X M chel.son .
partlcglaﬁy at least about @061 percent, and still more particularly about 800 percent or

more. The modulus, yield strength, tensile strength, and elongation are determined as

mean of at least five measurements.

[0078] 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.

[0079]  The textured inner surface can be provided with elevated portions, depressed portions, or
combinations of elevated and depressed portions. For instance, the inner surface can
include randomly spaced bumps or protrusions, or alternatively, can be provided by

raised portions (such as bumps, ribs or protrusions ) that occur at regularly spaced



bj ective Lens, and the sanples can be coated with gold or otherw se coated
to provide an generally opaque surface that reflects light. Gold coating
can be applied with a Hunmer 6.2 Sputtering System [00821 In one

enbodi ment, the inner surface of the sheath 200 can a have a roughness
average value Ra of |ess than about 500 mcro inch (.000500 inch), nore
particularly | ess than about 400 mcro inch, still nore particularly |ess
t han about 250 micro inch, and still nore particularly |ess than about 150
mcro inch. In one enbodi nent, the roughness average value of the inner
surface can be between about 50 and about 500 micro inch, nore particularly
bet ween about 50 and about 250 micro iqq%u and still nore particularly -14-
bet ween about 75 and about 125 micro inch. The roughness average value is
determ ned . as a nean of at |east five measurenents. H%08§%HTQ§ i nner
surface of inffavalnawhieh pirgvalnmanhe el senerdy pnte@htpasmer (e tsxgie Rhthernnes

sui tabl e fog,r izaqplgenlﬂe&sgtgeﬁﬁ'%gﬁpgr .g\emﬁ%s%?ﬁerﬁgﬂé ux%?ﬁnm ttere"‘/ni ch also

all ows the ené%écope to positione shea out excessive
effort. A strotgtess dverage” sufRaldethearitinmtie averagoefithe ebsehite vflusstefthec fri cti on
and a coefficient, of _sliding friction ich can both | ess han about
170, 21 1 onemERIE RreRE et deviaions ¢ died Byian ey Ahmion PRt S e arh BG PBER ween
about 0.3 apglo@Re U Qiifor HOVIBCHIREY s Hahabdok, M\,Aﬁl%&pe%@wh&eiﬂ bhdte@ne. and

the coefficient of sliding friction can be between about 0.3 and about 0.6
(nore parti &h¢ eughnaseavasege cabbemeagired using etisalin@rigromesiynyittna £yget i on sl ed

formed of .10 ter| I Gl j ~CL1 be
bet ween abobER!S" Moy Bk Ty Surtelk SRR RnEber Pk bf bl ned Lo ARAR T G
about 0.4) aiddiefietd 0Osint The followdrig medsdienent pararhétors abdandlgsibpirametarsaaout 0. 2
and about 0.5 (nore particularly between about 0.3 and about 0.4) using a
friction teB8U¥ded formed of 440C stainless steel. The coefficient of
static and sliding friction can be neasured using ASTMtest #D1894

(St afo080]d TasdasdvkichioRhrimételSt @dqaisaiod Madeds i‘Scan'GaRinidare Meide 3s 3X0xE40 cti on of
Plastic Filmand Sheetjng). The coefficient of friction is. termned as a
mean of at Neggth Pl %g{e'.ﬁr(é%_&qvtssg{‘{ o@m res is Leﬁﬂwﬂieﬁﬂztw 4ff8ath 200
can be formgge af7; dilddR AR 851 kerP U oAb &{onOrbtd i9%Location”; Remove Fringes is

“Off”; Image Zoom is 1x); Scan Controls (Scan length is “Extended”; Extended Scan

Length is 11000 micro inches; FDA Res is “Low”).

{0081] Analysis Parameters: Filter is “Lowpass”; Filter Type is “Average”; Filter Window Size
is 13; Filter High Freq. 1/mil; Filter Low Freq. 1/mil; Filter Trim is “Off”’; Remove is
“Plane”; Trim is 0; Remove Spikes is “ON”; Spike Height(xRMS) is 1.25; Data Fill is
“ON”; Data Fill Max is 25. The measurements can be made with a 5x Michelson
/ Objective Lens, and the samples can be coated with gold or otherwise coated to provide
an generally opaque surface that reflects light. Gold coating can be applied with a

Hummer 6.2 Sputtering System.

{0082]  In one embodiment, the inner surface of the sheath 200 can a have a roughness average
value Ra of less than about 500 micro inch (.000500 inch), more particularly less than
about 400 micro inch, still more particularly less than about 250 micro inch, and still
more particularly less than about 150 micro inch. In one embodiment, the roughness
average value of the inner surface can be between about 50 and about 500 micro inch,

more particularly between about 50 and about 250 micro inch, and still more particularly



havi ng a thickness of |ess than about 0.010 inch, and can conprise

pol ypropyl ene, polyethylene, and m xtures thereof. In one enbodi nent the
sheath can be formed of a filmhaving a thickness of between about 0.004 to
0.006 inch, nore particularly about 0.005 inch. One suitable filmis
avai l abl e as Basell Softell Q20F nade by Basell NV, Hoofdorp, Netherlands,
such as can be provided by Specialty Extrusion, Inc. of Royersford, Pa.

[ 0085] The handl e 100 can be formed of any suitable material, including
without Iimtation relatively rigid bioconpatible netals and plastics. One
suitable material from which -15- handle 100 can be forned is nol ded

pol ypropyl ene, such as is available as j@ﬂ;snan 12N25ACS296 from Hunt sman
Corp. of Houston TX. [0086] As shown in Figure 1, handle 100 can have a
generally ¢ I|ndr|cal roxi mal section 102 having a proximal opening for
receiving a ‘ég) angrbolhl Rapigecineh dleqr@uglgneS%@Wgah@ igdeiprarnedsect i on

104. The hapd| #&*%E‘#ﬂ%%ﬂ%%‘% m ng 101 at it's proximal end for

recei ving an endoscope s internal channel for receiving the

endoscope can include a generally cylindrical_channel section 103 own in
oharBRgl* oo B pHIRFRRLIDe Sheih 200 ok b RpeEar B1aipn XK Fuliabis e

section’ 105,4sh %mgtep%onsegyge;mmhegﬁégtﬁé@@w Hfich 813 Al Othe Kidoscdfieoggner al |y

coni cal cha can taper froma re atively larger 1nner
di anmet er t opesiticrled twithdl t;he shaaki withowe lexctissimsefcﬁmrt a\ sdmebleomm maifaceeet hore 105

extends distall A tr ) cIur 0 is sho from
sections 103 oFfHc 'Eféf’fts 6%“3@’5@"@ ‘ﬁ‘eph‘ﬁﬁﬁ% tﬁft'%mgﬁﬁf’?rﬁggh Egbels% with
respect totHah@bdiRND. tmdin@ainbadqhﬁnpthesc%mcmﬁsoﬂ@a&mamduaxoéan bEREkeehaBBut 130
can support the BW§X|naI portion of the track 300. %0087% Fi gures 1A and

113 i | | ust r 88eanf gbert 9.6 Emotecpagticytarkybetyren sbaipd. 4ol pandrtheepeiigientiofnd| e
200, A i naSiibRifllod 48, SARREPRBLE ) PaR i 65 AMATEHLR SdGRIBEL™! end

can I nge

structure 18@ and4bbutdss)hying a frictionedfonged @ﬁumemommaeahl fihe coyffieieht nge.
The latch is_shown in an open position in gure | A and a cl osed position
in Figure 1Bfstatfricion-¢an brhehveen abpwt 0.7 andabopbd s (meke, particularly between'about

0.3 and about 0.4) and the coefficient of sliding friction can be between about 0.2 and
about 0.5 (more particularly between about 0.3 and about 0.4) using a friction test sled
formed of 440C stainless steel. The coefficient of static and sliding friction can be
measured using ASTM test #D1894 (Standard Test Method for Static and Kinetic
Coefficients of Friction of Plastic Film and Sheeting). The coefficient of friction is

determined as a mean of at least five measurements.

[0084] In one embodiment, the sheath 200 can be formed of a thermoplastic polyolefin film
having a thickness of less than about 0.010 inch, and can comprise polypropylene,
polyethylene, and mixtures thereof. In one embodiment the sheath can be formed of a
film having a thickness of between about 0.004 to 0.006 inch, more particularly about
0.005 inch. One suitable film is available as Basell Softell Q020F made by Basell NV,
Hoofdorp, Netherlands, such as can be provided by Specialty Extrusion, Inc. of
Royersford, Pa.

[0085] The handle 100 can be formed of any suitable material, including without limitation

relatively rigid biocompatible metals and plastics. One suitable material from which



extends over the track 300 at or adjacent the proxinmal end of the track and
can assist in preventing conponents slidably supported on track 300 from
"unzi pping" fromtrack 300 or otherw se being dislodged fromtrack 300
during use. In Figure 1B, a carrier 500 and feeding tube 600 (both
described in nore detail below) are shown bei ng advanced by hand in a
distal direction along track 300. [0088] An elastically extensible nenber
can be enployed to provide a distal biasing force on the endoscope and a
proxi mal biasing force on the handle 100. For instance, the handle 100 can
i nclude an elastic strap 150 (shown in Figure 18 and 19). The elastic strap
can -16- extend froma portion of the handle 100, such as the track ranp 130
or the structure 120, to forma loop that encircles a portion of the
endoscope 1000, such an endoscope accessory channel paort. The elastic strap
150 i s usef handiet00xap be-fermediingoldsd pabypeanylene, sucttiessis ayailableragtntsmassi sts in
mai nt ai ni ng 18t,S in maintai ni ng engagenent
of the endoé@g%%n?%EFﬁ%H%gﬁaﬁgsﬂ¥%glg?&?@?@‘Z rap can be enployed to
conpensate for_ |ength chanﬁes due to, scope bendin and to provide a

res| (0881 bi Asisheyr Byldgurg lghangle HY @nae%wemlgpaﬁﬁvi%mrexw s¢4iRA1182 and
sheath. Al . I | : i r i i nelastic
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or sheat h t convergingéanidahsectibre 404 Hhrechandle d 6@ irfchwies ph epenimgy] G at atf hprowinsd
"bunchi ng" on, the endoscope. For j,nstance,. the strap . coul.d. be generally
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to the longitudinal axis of sections 102 and 104. Track ramp 130 can support the
proximal portion of the track 300.

[0087]  Figures 1A and 1B illustrate isometric views of an endoscope 1000 inserted into handle
100. A hinged latch 140 can be positioned at or adjacent to the proximal end of track
300. The latch 140 can be hinged to the track ramp 130 or structure 120, such as by a
living hinge or a mechanical pin type hinge. The latch is shown in an open position in
Figure 1A and a closed position in Figure 1B. The latch, when in the closed position,
extends over the track 300 at or adjacent the proximal end of the track and can assist in
preventing components slidably supported on track 300 from “unzipping” from track 300
or otherwise being dislodged from track 300 during use. In Figure 1B, a carrier 500 and
feeding tube 600 (both described in more detail below) are shown being advanced by

hand in a distal direction along track 300.

[0088]  An elastically extensible member can be employed to provide a distal biasing force on the
endoscope and a proximal biasing force on the handle 100. For instance, the handle 100

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



endcap 400 can be forned is nol ded Sant oprene brand thernoplastic el astoner.
Provi di ng an endcap 400 froma material such as a thernopl astic el astoner
can be desirable in that such an endcap 400 can be pressed onto the distal
end of the endoscope, as described in nore detail below [0090] Referring
to Figures 1, 2, and 2A, the endcap 400 can include a generally cylindrical
body portion 410, a distal face 412, a proximl face 414, and a central bore
openi ng 420 therethrough for receiving the distal end of the endoscope
1000. The endcap 400 can have internal, circunferentially extendi ng grooves
422 spaced apart along the length of the internal surface of central bore
openi ng 420. A track recess 424 (Figure_ﬁfg can -17- provided in the upper
hal f of body portion 410. The recess 424 can extend distally from the

proxi mal face 414, and can be sized and shaped to receive the distal end of
the track dend fremadpsrtiendof theeandieodl0neuch agithe teack ramep bt er thpstiicige 420 can be
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of the endoscope. ndcap can al'so 1 nt S 430 (Figure
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vi ewabl e by bianiag gismbes ceyld bp employed ighe hargidroor sheath fnmaiagpinthe sheath ped | oi ned
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when the strap was engaged on relatively longer endoscope.

[0089]  Endcap 400 can be formed of a thermoplastic elastomer for fitting on the distal end of the
endoscope 1000. The endcap 400 can be formed of a material having a durometer of less
than about 100, and more particularly between about 50 and about 90 ( as measured using
the A scale, 0.120 inch test according to ASTM D2240). The endcap can be pressed onto
(e.g. slightly expanded to fit over) the distal end of the endoscope with the distal end of
the endoscope being gripped by the endcap 400. One suitable material from which
endcap 400 can be formed is molded Santoprene brand thermoplastic elastomer.
Providing an endcap 400 from a material such as a thermoplastic elastomer can be
desirable in that such an endcap 400 can be pressed onto the distal end of the endoscope,

as described in more detail below.

[0090]  Referring to Figures 1, 2, and 2A, the endcap 400 can include a generally cylindrical
body portion 410, a distal face 412, a proximal face 414, and a central bore opening 420
therethrough for receiving the distal end of the endoscope 1000. The endcap 400 can
have internal, circumferentially extending grooves 422 spaced apart along the length of

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



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
woul d appear if disposed on an endoscope for illustration purposes, with it

bei ng understood that, in one enbodinent, the wall of the sheath 200 can be
generally flaccid and drapable, and |lack sufficient stiffness to maintain
the shape shown in Figure 5 without the support of the endoscope or other
internal support. [0093] Track 300 can be a generally continuous, unitary

pi ece of material which extends longitudinally a length sufficient to reach
froma point outside the patient to a pdifmt in or distal to the stomach of
the patient, such as through the pylorus and into the small -18- intestine.
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pol ypropel ene. One suitable materi al G;‘é)m which track 300 can l%i formed is

Hunt sman  28Rpredmehfacs A4, and eanthesiaediand shered @()VF?FW%‘PC distad eadhofrtie trgtle s Eeat h
b
200 can be 3¢i I?ﬁ%)lutﬁg,_ th@?_%otéc'irgéiigsfigggf Y b(@}?%{)ﬁﬁihé . ac ri 1 (e gif‘éhlaf-?ﬁ'ere@ uch as

by uItrasonlc we end 300 can over nol ded
onto the enth assipt idPessiog theteindcapi o the distad @nd of theendospoptO0 i n recess 424. The
handl e 100 can be joined to the proximl end of the sheath 200 and the

pr ox en asoni c
00 <140 gt PO 0 e Syl At deoor

defi ni ng anpomvmpf@d body ptblapedlﬁhwdwwhmazm thmdlshab’élse ébl:t Stm43crn@¢3m¢ 310
can incl ude J‘ or, 312 pst andj. n 314, and inwardl endi ng
prongs 316. B Y 982 éﬁ%cghﬁurﬁ '@%trz}cﬁcf?‘i?ﬁse ¢ ?optreLﬂlgﬂos?@ng r%sp?cgﬁ%&%qtken“ ally
ext endi ng ss@tﬁtotbms g&Pal Bth € Bthd D’ lBE N olitivn s EKOTUDY SItU30 AWiRGRRE tabs

330 on each side of the track 300 can be spaced apart such as by the
scal | opi ng pahdhaped t regedjisractals of pthpihindicainy devine, asdeseriked bslnysi gpnget hods, such

Chown ) oi nod et e B e d G81a] 40 Lo ach b gy St on iy 130%, 50 71 €

joined to tack Wdexubécﬁb&oﬂﬂ,@nd the distal eadbf bl 430roanibs ,mc$1uevd1raamllw th
adhesi ve or  oth 00951 W.tho e lim heory
the tabs 33HMEK ys%&@r#ﬂtg; o e 328 the il dyggion, Such That tab

other indicator device extending through slot 430 is directed distally and radially

inwardly to be viewable by the optics of the endoscope 1000. The Endcap 400 can be

joined to the distal end of the sheath 200 by any suitable method, such as ultrasonic

welding.

[0092]  Track 300 can be supported by sheath 200, and can extend from handle 100 to the endcap
400. Figure 3 shows track 300 supported on sheath 200 with a portion of the track shown
in phantom. Figure 4 illustrates a top plan view of the track 300, and Figure 5 illustrates
a cross-sectional view of track 300 supported by sheath 200. In Figure 5, the sheath 200
is shown in cross-section as it would appear if disposed on an endoscope for illustration
purposes, with it being understood that, in one embodiment, the wall of the sheath 200
can be generally flaccid and drapable, and lack sufficient stiffness to maintain the shape

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

[0093]  Track 300 can be a generally continuous, unitary piece of material which extends
longitudinally a length sufficient to reach from a point outside the patient to a point in or

distal to the stomach of the patient, such as through the pylorus and into the small



Wi th respect to the endoscope when the endoscope is positioned in sheath
200. The tabs help to maintain radial alignment of the axis of symetry of
the track channel 320 with respect to the endoscope 1000. Accordingly, the
sheath 200 and the track 300 can be rotated circunferentially as a unit
about the endoscope 1000 to different o' clock positions, and the tabs 330
help to maintain the track 300 (and channel 320) in proper radial
orientation with respect to the endoscope. The desired radial orientation of
channel 320 is illustrated in Figure 5 wth the cross-sectional centerline
and axis of symetry of channel 320 being generally aligned with a radi al
line extending fromthe center of the ng endoscope. -19- [0096] According
to one enbodi nent of the present inventi'dn, the track 300 has at |east one
portion which has a greater flexibility than another portion of the track.
For i nst anciatestinte Tr@t%@%ﬂ@ Q0 be denmedof p {lgsible padymerdmmpigtinla guch asexianded
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extend aboufitrAfnidwélamg. 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.
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310. Adjacent tabs 330 on each side of the track 300 can be spaced apart, such as by the

scalloping (shown in Figure 3 in phantom), or by other spacing 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.

[0095] Without being limited by theory, the tabs 330 can be employed to stabilize the track 300
with respect to the endoscope when the endoscope is positioned in sheath 200. The tabs
help to maintain radial alignment of the axis of symmetry of the track channel 320 with
respect to the endoscope 1000. Accordingly, the sheath 200 and the track 300 can be
rotated circumferentially as a unit about the endoscope 1000 to different o’clock
positions, and the tabs 330 help to maintain the track 300 (and channel 320) in proper
radial orientation with respect to the endoscope. The desired radial orientation of
channel 320 is illustrated in Figure 5, with the cross-sectional centerline and axis of
symmetry of channel 320 being generally aligned with a radial line extending from the

center of the the endoscope.



ot her such that the slits on one side of the track body 310 are not aligned
with the slits on the other side of the track body 310. In the enbodi nent
shown, each slit 340 on one side of the track is positioned hal fway 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

enbodi nent, the slits 340 can have a width (neasured parallel to the length
of channel 320) of |ess than about 0.010 inch, nore particularly, |ess than
about 0.005 inch. The slits 340 can be forned by any suitable knife or
other cutting instrunent. Wthout being |[imted by theory, the width and
staggering of the slits 340 can provide E#fficient flexibility of the track
300, while preventing a nenber slidably' sposed in the track from

"unzi pping" fromthe carrier, oppi ng out of the track, such as by

def | @gﬁﬁbn @fccording tp mﬁg@b@mmenmf t Buesqnbnlyems ﬂflettﬁiék éﬂ@ib@cﬁi;ﬁ@sﬁ epepent (or
other conti ur at | ﬂ-b%l} éasflaﬁgg%g ﬂt raf;tﬁ/t fh&-:{)?mg he tr gktpor 1ﬁ£<t§nc%

curved confi 8[”‘ ced errupﬁhl ons in

the track pefagk 860 &afiﬁn&l[l@@i(p&xﬁoﬁ ahvifna bé)ﬁlungﬂéé@ElH f)QmﬁfaxIaﬂl ﬂexnﬁﬂﬁpﬂﬁﬂi@e
wi t hout 5|gn|f|cantug |ncrea5|ng t he bendlng stiffness of the assenbly of
fbslingie

the sheat h g@ter shan ipihtygef axigl Berabilinfanathas portipg ofthe traclg 40
ext end thrOL@(geth d th t3h ‘&Fh‘rég%§ Qﬁng&éﬁh feﬁlfy%%vee@?ee%cﬁ@é%wed in

the verti cal |re ona Its can extend
fromone si dh'szaénttﬂemhllntac Be¢tmnea(,tvdrich canrbeshe dikal rfnuktlpottiml ofithi¢ tnaakf300nanof t he

rongs 316, dt slits can xten |.east,, hal across t or 312.
P000ST 10t ihs themertieaihie Borfiomof the Rtk Photadint snd St Sgemaite Sefion 340 can
extend throygfhpt Q%oc1£1ﬂéh Mlﬁhﬂh@ﬁl@ﬁ?ﬁloﬁ’t‘cpo}tﬂﬁ Jfrtﬁ’&é?rdo%gé tsuemad Martlgﬂﬁlﬁfgﬁ' ng

upon the location of the slits 340 along the |engt the track e slits
340 can ext mmmféhetmdnsq@aefmonmanrbmrelamueﬂ)ylessﬂmlsls (mbes stiffitanof t he

track. For i stan t.he its 340 ext nd acr

Centor 1 e ORSUHLRY Seuiet G b4 e Rroforafl r e 0% dRE S0P AMEM b Blauely 5. ¢ e
di mensi on Wleds'fleb!ﬁilé b fegidheB WMnddre edfbodinsdnt, tSe@thneA\ @hi Extefd ﬂmhhﬁ@lrﬁﬁésf way,

but not fully across the width of the track. The spaci n% 342 (Fig

bet ween sl i tagd SeetionB eaxeexdendabentfo ipgheshin Qr\eaembodsmﬂm theyfen %%Mack)lzo to
about . 130 '%ﬁ'&aﬁﬂeﬁqgés't%lﬁséﬂféhé’sbom .250 inch in Section B.

[0097] In the embodiment shown in the Figures, Sections A and B are interrupted at intervals
along their respective lengths to reduce the bending stiffness and the axial stiffness of the
regions, while Section C can be generally uninterrupted. The interruptions in Sections A
and B are provided by a series of slits 340. As shown in Figures 3 and 4, the slits 340 on
the two sides of the track body 310 are staggered (longitudinally offset) relative to each
other such that the slits on one side of the track body 310 are not aligned with the slits on
the other side of the track body 310. In the embodiment shown, each slit 340 on one side
of the track is positioned halfway between the two adjacent slits on the opposite side of
the track. Each of the tabs 330 can be positioned between a pair of adjacent slits 340.

In one embodiment, the slits 340 can have a width (measured parallel to the length of
channel 320) of less than about 0.010 inch, more particularly, less than about 0.005 inch.
The slits 340 can be formed by any suitable knife or other cutting instrument. Without
being limited by theory, the width and staggering of the slits 340 can provide sufficient
flexibility of the track 300, while preventing a member slidably disposed in the track

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



[ 00100] The staggered arrangenent of slits 340 that extend beyond the
centerline of the track can provide the advantage that the track 300 does
not have a longitudinally continuous |oad path for carrying tensile |oads
or bending | oads. Wthout being limted by theory, the staggered
arrangenment of slits 340 can be viewed as providing bendi ng sections

(i ndicated by reference nunber 344 in Figure 4) in the track 300. The
bendi ng sections 344 can have a length 346 (Figure 4) defined by the anount
the slits 340 on opposite sides of the track overlap, and the bending
sections 344 have a width 348 defined by the |[|ongitudinal spacing of one
slit fromthe i medi ately adjacent slit-2ktending fromthe opposite side of
the track. In one enbodinment, the length 346 can be about 0.038 inch to

about 0. 040 pioRg$1316) atEussitiodd whereAhéleddocope & BenBd? oltitR chiefigubRivh wheRSBe | nch.
-21- [00101f Frgure 6 illustrates carrier 500, and Figure 7 illustrates
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a poi nt w t badoscape wittwunasigiificaritlydngredsirgthe bermlimpstidfnessl of tiassembipofitheent , t he
| ength of carrier 500 can be at | east about 100 cm and nore particularly

at |east ab&ifath72200,a9dkadoscapre carrier 500 can include a body 520, a
generally vertically extending web 530, and a track engaging rail 534.
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shaped to be, slidable withjn channel 320. of track 30Q. .Carrier 500 can be
of nttary SBRETReE Merureiia EETF! Airaien b FEpan: whdditegib Geshtspan

sui tabl e makgehdirom!dhe AR EMRAFHCRRN ExtefPdckdss theftlf] theswida HBsheQf tife fr6AAL i vel y
low friction materials, such as extruded PTFE (Teflon). [00102] Figure 8

provi des a &loswd ghecditseralextent gtleashaldwaydcressitle eor302. supported on track
300, with the distal end of endoscope 1000 illustrated bei ng advanced
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across the width of the track. For instance, the slits 340 extend across the longitudinal
centerline of the track in Section A of Figure 3. Referring to Figure 5, the dimension W
illustrates the width of a slit extending more than halfway, but not fully across the width
of the track. The spacing 342 (Fig 3) between slits 340 on the same side of the track
3090 can be about .120 to about .130 inch in Section A and about .250 inch in Section B.

[00100] The staggered arrangement of slits 340 that extend beyond the centerline of the track can
provide the advantage that the track 300 does not have a longitudinally continuous load
path for carrying tensile loads or bending loads. Without being limited by theory, the
staggered arrangement of slits 340 can be viewed as providing bending sections
(indicated by reference number 344 in Figure 4) in the track 300. The bending sections
344 can have a length 346 (Figure 4) defined by the amount the slits 340 on opposite
sides of the track overlap, and the bending sections 344 have a width 348 defined by the
longitudinal spacing of one slit from the immediately adjacent slit extending from the
opposite side of the track. In one embodiment, the length 346 can be about 0.038 inch to
about 0.040 inch in Section A, and the width 348 can be about 0.0625 inch.



inverted "T" configuration. [00103] The carrier body 520 can include a
channel 522. Channel 522 can extend substantially the full length of body
520. The channel 522 can be bounded by a channel floor 512 and oppositely
facing sidewal|s 514. The body 520 can al so include inwardly extending
prongs 516 having oppositely facing sides 518 which are spaced apart to
define the throat of the opening of channel 522. [00104] The distal nost
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 wil42lbe vi ewabl e by the optics of
endoscope 1000 once the carrier 500 has 22 reach its distal nobst position
on taek ] 30PiguRRed Bluktrdies daftidris00) d Flge d iustrhies cdrfibr $Rbadvanted & distapwed

t hrough endoscope optics el enent 116% as tab 536 is advanced distally and
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of the body € interruptions can e 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[09262]ar Eigure 8 provides a cross-sectional illustration of carrier 500 supported on track 300,

with the distal end of endoscope 1000 illustrated being advanced through the cross-
section to 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.

[00103] The carrier body 520 can include a channel 522. Channel 522 can extend substantially
the full length of body 520. The channel 522 can be bounded by a channel floor 512 and
oppositely facing sidewalls 514. The body 520 can also include inwardly extending
prongs 516 having oppositely facing sides 518 which are spaced apart to define the throat
of the opening of channel 522.

[00104] The distal most portion of the track engaging rail 534 can extend distally beyond body
520 to provide a flexible indicator tab 536. Tab 536 can be sized and shaped to be
received by slot 430 in endcap 400. As the carrier 500 is advanced distally on track 300,
the tab 536 will be viewable by the optics of endoscope 1000 once the carrier 500 has



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 enbodi nent shown, each slit 540 on one side of
the carrier body is positioned axially halfway between the two adjacent
slits on the opposite side of the track. Adjacent prongs 516 can be
separated by slits 540. [00107] Wthout being limted by theory, the
flexible tab 536 and the slits 540 can help to prevent the distal portion
of the carrier 500 from"junping out” of or "unzipping fronm the track. For
instance, flexible tab 536 can "bridge" the space between the slits 340 in
track 300 to help prevent the carrier fifn1be|ng di scharged radially from
the track 300. Wt hout belng limted by theory, the width and staggering of
the slits 540 can al so provide -23- sufficient erX|b|I|t%§of the carrier
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the slits can extend fromone side of the track to extend across the ful
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menmber. For instance, the feature 660 can include a rafl

520A can be between about 6 and about 8 inches.

[00106] In the embodiment shown in the Figures, body section S20A is shown interrupted at
intervals along its length to reduce the bending stiffness and the axial stiffness of the
distal portion of the body 520. The interruptions can be provided by a series of slits 540.
As shown in Figures 6 and 7, the slits 540 on the two sides of the carrier body 520 are
staggered (longitudinally offset) relative to each other such that the slits on one side of

) the body 520 are not aligned with the slits on the other side of the body 520. In the

embodiment shown, each slit 540 on one side of the carrier body is positioned axially
halfway between the two adjacent slits on the opposite side of the track. Adjacent prongs
516 can be separated by slits 540.

[00107] Without being limited by theory, the flexible tab 536 and the slits 540 can help to prevent
the distal portion of the carrier 500 from “jumping out” of or “unzipping from” the track.
For instance, flexible tab 536 can “bridge” the space between the slits 340 in track 300 to
help prevent the carrier from being discharged radially from the track 300. Without
being limited by theory, the width and staggering of the slits 540 can also provide



for providing sliding engagenent of the feeding tube with a track or the
carrier 500. [00110] The passageway 620 can extend from proxi mal end 602 to
an exit port 622 through which nutrients exit the passageway 620 and enter
the patient's G tract. The portion of the feeding tube 600 extending
distally of exit port 622 can be inclined with respect to the | ongitudinal
axi s of the passageway 620, as shown in Figures 10 and 13, and wth exit
port 622 having a generally tapered, elongated configuration. Accordingly,
as shown in Figures 10 and 13, the passageway 620 can be generally parall el
with respect to the |longitudinal axis of the feeding tube 610, and the
passageway 620 does not bend or curve connunicate with the exit port

622, except to the extend the tube 610 | self is bent. Having the
passageway 620 run substantially straight to exit port 622 and the distal

tip -24- postifisienbflexibidity efche eajrier 109, whide prewenting @rngrekas skidablydisppsedis sageway
620 can proyd e d g y cl eaned,
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[00109] Figures 9-13 illustrate a feeding tube 600 which can be used with the track 300 and the
carrier 500. Feeding tube 600 can have a proximal end 602 and a distal end 604.
Feeding tube 600 can include a feeding tube body 610 having a nutrient passageway 620
for passing nutrients, and a feature 660 adapted to provide releasable engagement of the
feeding tube 600 with another member. For instance, the feature 660 can include a rail

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

[00110] The passageway 620 can extend from proximal end 602 to an exit port 622 through
which nutrients exit the passageway 620 and enter the patient’s GI tract. The portion of
the feeding tube 600 extending distally of exit port 622 can be inclined with respect to the
longitudinal axis of the passageway 620, as shown in Figures 10 and 13, and with exit
port 622 having a generally tapered, elongated configuration. Accordingly, as shown in
Figures 10 and 13, the passageway 620 can be generally parallel with respect to the
longitudinal axis of the feeding tube 610, and the passageway 620 does not bend or curve
to communicate with the exit port 622, except to the extend the tube 610 itself is bent.
Having the passageway 620 run substantially straight to exit port 622 and the distal tip



maneuvering and positioning the feeding tube 600. [00112] The feature 660
can extend along at |east a portion of the Iength of feeding tube 600. In
Figure 10, the feature 660 is shown extending along sonme, but not all of the
|l ength of the feeding tube 600. Feature 660 can extend from a proxi mal end
662 of feature 660 to a distal end 664. The proxi mal end 662 of the feature
660 can be spaced fromthe proximal end of the feeding tube 600 by a
distance L, so that the portion of the feeding tube 600 which extends

t hrough 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 indfes and about 24 inches, and in one
enbodi nent is about 18 inches. -25- 1001131 The feature 660 can be

integrally f)&tia@dfmﬁtfébdtﬂg&uwhenﬁwdmﬁrﬂeepdcmqhe Passdpewanl6do Bgh provids tieudi ng) .
Alternativewﬁ; the feature 660 coul d be manufactured separately fromtube
body 610, afdvaniasetgtipassaggway 62 prsbeegsiboelgansd cpuck arhy muaning ajise gpmdhg

permit the PRsRosRrsg oflyB e ke tfSRIACOATReRAD M aM AT ANEN BENCC 1O

track 300 oporcé22.i er 500, such as by sliding engagenent. In Figure 9, the
feeding tube 600 is shown slidably supported on carrier 500. The feature
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advant ageous in BFOVId[Ug for smooth, relatively lowftriction positioning
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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.

! [00112] The feature 660 can extend along at least a portion of the length of feeding tube 600. In

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

inches.



provi ded 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 proxinmal end of rail 666 can be forned, such as by tapering, to
provi de contact surfaces 674 disposed at the proxinmal end of rail 666, on
ei ther side of web 668. Contact surfaces 674 can be angled wth respect to
the longitudinal axis of the feeding tube 600 (in Figure 1 | 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 _,¢£an be selected with respect to the
| ongi tudi nal axis of the feeding tube 600 such that the force applied to
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positioning of feeding tube 600 within the patient. Alternatively, feeding tube 600 could
be slidably supported directly on track 300, such as by having rail 666 engage track 300
directly. For example, if desired, the track 300 could be coated with Teflon or any other

suitable low friction coating.

[00114] Figure 11 illustrates the proximal end 662 of feature 660. A tapered surface 672 can be
provided at proximal end 662 to prevent tissue from being caught or pinched as web 668
and rail 666 slide with respect to the channel 522 of carrier 500. The proximal end of rail
666 can be formed, such as by tapering, to provide contact surfaces 674 disposed at the
proximal end of rail 666, on either side of web 668. Contact surfaces 674 can be angled
with respect to the longitudinal axis of the feeding tube 600 (in Figure 11 the surfaces
674 are inclined to extend outwardly as they extend distally). The contact surfaces 672
provide a surface at which a force can be provided to feature 660 in order to push the
feeding tube 600 distally along carrier 500. The orientation of the contact surfaces 672
can be selected with respect to the longitudinal axis of the feeding tube 600 such that the
force applied to push the tube 600 distally on carrier 500 does not tend to push the feature
660 out of the channel 522 in carrier 500.



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 G tract. [00117]
Referring to Figures 14 and 15, the nenber 700 can have a structure simlar
to that of the carrier 500. Alternatively, nmenber 700 can have a different
cross-sectional shape. The nmenber 700 can include a body portion 710, which
may include slits 740 to provide flexibility. The nenber 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 novenent within channel 520 of carrier 500. [00118] As shown in
Figure 15, the distal end 702 of nenber 0 can have a tapered surface 772
on body portion 710. The distal end of tda1l 766 can be forned to have a V
shaped notch wth two surfaces 774 being provided to engage surfaces 674 on
t he [09&t8]Ing Ifdesiwed; 0@ carrd-500land therfeedingstubey@0tawish fratire bohean bt packdded of t he
surface 772, an
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the rail 766 and rail 666, Such surfaces can provide a desire
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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.

) [00117] Referring to Figures 14 and 15, the member 700 can have a structure similar to that of the
carrier 500. Alternatively, member 700 can have a different cross-sectional shape. The
member 700 can include a body portion 710, which may include slits 740 to provide
flexibility. The member 700 can include a rail 766 and a web 768, with web 768
extending from body 710 to support rail 766 in spaced relationship body 710. Rail 766

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

[00118]) Asshown in Figure 15, the distal end 702 of member 700 can have a tapered surface 772
on body portion 710. The distal end of rail 766 can be formed to have a V shaped notch
with two surfaces 774 being provided to engage surfaces 674 on the feeding tube 600.



500 coul d be advanced to along the track 300, and then the feeding tube 600
could be advanced along the carrier 500 to the desire position. 1001201
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 renmoved fromthe @ tract |eaving the feeding tube in place. In
order to prevent the feeding tube from "backing out" or otherw se noving in
a proximal direction as the other conponents are renoved fromthe body,
feedi ng tube positioning menber 700 can be enployed to nmintain the
position of the feeding tube during renoval of the other conmponents. After
positioning of the feeding tube 600 (and‘Prior to renoval of the endoscope,
sheath 200, track 300, and carrier 500)% The menber 700 can be inserted in
carrier 500 (wwth rail 766 positioned in channel 520 of carrier 500 so that
menber 700 Jhe aafrcys Ergag pesiteredidistal j0d)the sanfdce TR andrape sizgDandeshapaddo advanced

distally along the.cargler 500. until_ the distal of. - 28- nber 700
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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.

[00120] Once distal end of the feeding tube 600 has been advanced to a desired position in the
body, the endoscope, sheath 200, track 200, and carrier 500 can be removed from the GI
tract leaving the feeding tube in place. In order to prevent the feeding tube from
“backing out” or otherwise moving in a proximal direction as the other components are
removed from the body, feeding tube positioning member 700 can be employed to
maintain the position of the feeding tube during removal of the other components. After
positioning of the feeding tube 600 (and prior to removal of the endoscope, sheath 200,
track 300, and carrier 500), the member 700 can be inserted in carrier 500 (with rail 766
positioned in channel 520 of carrier 500 so that member 700 slidably engages carrier 500)

and the member 700 can be advanced distally along the carrier 500 until the distal end of



sheath assenbly outside of the patient, the sheath assenbly and endoscope
can be inserted into a naturally occurring body opening, such as the nouth,
and the sheath assenbly with endoscope can be advanced so that the distal
end of the endoscope and the endcap 400 are positioned at a desired

| ocation, such as the small intestine. Figure 18 illustrates the sheath
assenbly positioned in the G tract of a patient, with the track 300
extending froma position outside the body to a position in the small
intestine. 100122] 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 uq@il the feeding tube 600 is
positioned along the length of the carri‘€ér 500, with the distal end of the
feeding tube positioned at or adjacent to the distal end of the carrier 500.
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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.

[00122] The feeding tube 600 can be positioned on the carrier 500 outside of the patients body,
such as by sliding the feeding tube rail 666 in the channel 520 of the carrier 500 until the
feeding tube 600 is positioned along the length of the carrier 500, with the distal end of
the feeding tube positioned at or adjacent to the distal end of the carrier 500. Referring to
Figure 19, the carrier 500 and feeding tube 600 can then be advanced (such as by hand in
the direction of arrow 2) together along track 300, with the carrier and feeding tube being

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



by arrow 6. Any tendency of the feeding tube 600 to nove proximally during
w t hdrawal of the endoscope, sheath assenbly, and carrier 500 is prevented
by abutting engagenent of the surfaces 774 on nenber 700 with the surfaces
674 on the feeding tube rail 666. Accordingly, the feeding tube 600 is

mai ntai ned in position by nmenber 700 as the endoscope, the sheath assenbly,
and the carrier 500 are withdrawn fromthe body. [00124] Figure 21
illustrates the feeding tube in place in the patient's G tract after
removal of the endoscope, sheath assenbly, and carrier 500. In Figure 21
the feeding tube 600 extends fromthe feeding tube proximl end 602

(positioned outside the patient's body) 4o the feeding tube distal end 604
(positioned in the snmall intestine), with the feeding tube 600 extending
t hrough the mouth, the esophagus, .the stonmach, and into the snmall intestine.

[001251 |f &edingdebe it Resitiensdiahg desinsd lacatiomhe yeall intestinreingdigyreildh Bifown i n
Figure 21. Ky Vcﬁrfeed'ir%tug@m@&@efnadnleiéﬁggdi%ﬁtrbgm Ea&t%tégiﬂ;’llﬁf)fcﬂleloﬁ Qxymal - end

of the feeding tube extending ffom nose. Fi gure ustrates use of a
transfer tulle dialwhi ofitheeyedieg tubs eart lechosibioned eatateen3ddbouf InotabeutnidOictn and t he

nose. The end of the transfer_tube extending fromth uth can_ _be coupl ed
to the prox'rﬁﬁ‘lt{‘%ﬁﬁf‘e@@?nﬂﬁorﬁh@yf‘@écﬂ Ag-tIAREE Femp ﬁ/ﬁ“ﬁml’—lf’%ﬁéofé. The end

of the tran 5 ' if i hBR. Aftied o t hat
the proxi m?"ﬁ‘é%*5*%‘354ﬁe@?*ﬁ?”‘?"eféﬁ?'r?‘gj%%’ﬂ“’ﬁ@??‘é‘a??%éﬁ%d e the

nose, as shbawe therdil Ghorfeatare, such as by bersling 61 athérwise Bitachame 2 weh andragltto dhehed t o
the proxi mal .end 602 of the feeding tub as _sh i igure 24. [00126]

i qur es 2. 3581 T Rtk &0 Qoskiie R et JEONaRRsa gl Pt Lhd peliiis Celorsting
tube wit hi ncan bdahpleydd With thershedtllhgagmbigedi ng access through an incision in
the patient's abdom nal wall. Figures 25-30 illustrate a nmethod of placing

et o PURg ¢ 1 Rifl g QU3be;tRe PRE I A00' e B APRATSD ShemBRBaCT "

assenbl y cormpo tai begadvheceld aiviHlly (360, as b daidindROdiddttior bflaapw 4480ng e thxek
advanced through the nmouth to position the distal end of the endoscope and

the endcap 469 “Wi‘lttm ﬁisr{ah‘@’d.sm;rﬁélﬁ' rBfm*(“He] 0B makengontact withhe pragimad epdolcn as a
l'i ght sourcen. g %Q(F g?‘{eﬁgﬁnﬁ“tﬁﬂé 600 THES hthe SRENIRE 708 R IRIFQIFHRE) whRFesP&t

enpl oyed fromw t
to the patient’s body and to the sheath assembly, the sheath assembly (with endoscope),

and the carrier 500 can be withdrawn proximally from the body, in the direction indicated
by arrow 6. Any tendency of the feeding tube 600 to move proximally during withdrawal
of the endoscope, sheath assembly, and carrier 500 is prevented by abutting engagement
of the surfaces 774 on member 700 with the surfaces 674 on the feeding tube rail 666.
Accordingly, the feeding tube 600 is maintained in position by member 700 as the

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

[00124] Figure 21 illustrates the feeding tube in place in the patient’s GI tract after removal of the
endoscope, sheath assembly, and carrier 500. In Figure 21, the feeding tube 600 extends
from the feeding tube proximal end 602 (positioned outside the patient’s body) to the
feeding tube distal end 604 (positioned in the small intestine), with the feeding tube 600

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

[00125]  If desired, the feeding tube can be used in the position shown in Figure 21. However, it
may generally be desirable to have the proximal end of the feeding tube extending from

the nose. Figure 22 illustrates use of a transfer tube 12 which may be inserted to extend



stomach to transillum nate the abdom nal wall, so that the position of the
endoscope wthin the stomach can be observed fromoutside the patient. A
smal |, percutaneous incision can be made through the abdominal 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 stonmach. [00127]
Referring to Figure 26, the needle 22 can be withdrawn, |eaving the cannul a
24 to provide an access channel extending frominside the stomach to a
point outside the patient. A |looped guide wire 32 can be passed through the
cannul a, and the endoscope and sheath pﬁfpnbly can be directed to extend

t hrough the | oop provided by the guide re 32. [00128] Referring to Figure
27, a relatively short feeding tube 80Q is illustrated, the feeding tube
having a | efigihe meytheandithe ngsey ckhe end ahtherransteniybe exsen 1%%&9%{5?("‘99%' Cafeedi ng

t ube 800 iny giag)eg!g 0 eet.

The feeding ?Eiug?eéjg C nggllieH al glid%é;zaaéfglr]rﬁfeerk@?glqby ;asvgglgﬁgblltl b%gfi%bp%hg%fl tejedl ng

t ube nodi fi efitht arahsferatube 12 attending fromhhersosa camthlen bé pmlﬂedsﬁocthxt)the proxinpdr mi tting
the feeding t 800 to.slidahly en e the track 300 an i rr| 54 500.
For inst anc@n&]g(ﬁeoff E%%ﬁeﬁ‘@glt %’ftﬁ‘a' &ﬁ‘ﬂmﬁé q“ﬂrfmli"ﬁ)}‘(’éec’laé %md rail
to a conmmer i g tbme %&m%ﬂmaﬁ d?é%fbefa%ﬁeheago tﬂe%@'oxm&msztmﬂae’dlﬂgt&e as
otherwi se attaching the web and rail to the feeding tube (altefnatively,

t he feedi ngshaveing@@redil d be formed by extruding or otherwi se fornmng a
feedi ng tube to have an integral web and rail feature). One suitable

rmgmm]l | yigaYidsadpl ifudtkde 4y RErii0e dthod UBEpdsitRINIng Y febdih@ ek Rdthirt slbe 800
an pe

constructed is available from Viasys Heal thcare of Wweeling, IL as
mar ket ed i npatienbfdripoeviding Breding aperss Rireughan ingigiondrn the patiensls atrdarhinglguadl. or  Pul |

and o 't apet BT atd SRR BBthotAEpte i Bl e MORRR S O Pl re

sheat h asseabérnatﬁ»ette@ﬁndegdmmptg&edhfee Refepriny firéi @eiglry 25 gHe eedostdpe 32, the
f eedi ng tube 800 can. advanced distally al ong'the sheat h assenblo% and into
t he st omachdisppred matin g sheatibassemb b’é’ﬁ“‘lﬁ@“ﬂé ethapdled 08.rsheath 2R0 andendeap

advanced 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.

[00127] Referring to Figure 26, the needle 22 can be withdrawn, leaving the cannula 24 to
provide an access channel extending from inside the stomach to a point outside the
patient. A looped guide wire 32 can be passed through the cannula, and the endoscope
and sheath assembly can be directed to extend through the loop provided by the guide

wire 32.

[00128] Referring to Figure 27, a relatively short feeding tube 800 is illustrated, the feeding tube
having a length substantially less than the length of the track 300. Feeding tube 800 in
this embodiment can have a length of less than about 3 feet. The feeding tube 800 can be



distally along track 300 to the stomach by using nenber 700 as a pushing
element. Alternatively, the feeding tube can be di sposed on carrier 500,
and the carrier 500 with feeding tube 800 can be advanced al ong track 300
to the stomach. [00130] 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
menber 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 fromthe tip 820 can be grasped with the guidewire 32 so that
the suture 830 can be pulled through cannula 24. [00131] Referring to
Figure 29, the suture 830 can be pulled {such as with forceps or a henostat)
so that tip 820 extends through the percltaneous incision through the

abdom nal wall and such that the sealing bunper 810 is positioned agai nst

t he inside &cemmmersiadly agméabﬂq REG4yne fe‘(dlmgiuuemdrffeéé@hmfe 3 1%@“19% éur@cﬂfa)a rail 32-

pat i ont . aniekioDaphafiifid s Aind AFE sl BRIV Ko lRR REH R oc. w00

to fit agal Ogitier 300. Fak ln@ﬁh&e, tigkfeedingliude 800 cint: ﬂoﬂﬁédslby)ﬁttacmﬁg afvesbctind@ait ube
800 can be cut to sever the tip 820 fron1the feeding tube, and a fitting

850 can be possammereidllpavailablediys fredingduties gish sy by bp Ipg PEStheWisettaghipg
patient. | “tt{e%b%ﬁ%ﬂwtﬁe Felelif ftﬁt%t(ﬁﬁerhéhdéhgﬂ{e d(%l?gct’%lge 860 &ﬁﬁ&’?é‘ﬁ)rﬁl%’e i's

i ntroduced 1 nto e patient t roug urring oritice an
pushed di st hy bycrlaihr(gng cdirerwesa dorstng e fetlingrtubiette hev&zlmsmtqgealhwb abéeail posi ti oned

in the st e f t ub led th t
brovi de- a1 Bairelg Ue SHUPIE Formmigicia i av bl o feeiite ln BOROVGED frtier he
patient's Gtubters;@@&an nlieo&laa%]ct&i lgum&b@]fr&:? wéswﬁkalatcgre%fameewﬂg qh sgan be

enpl oyed in a nethod osi tioni feedi ng tube according to another
enmbodi ment ofarketed lpaé@eﬂw aphrend kFlfqurSQSVlQ@-Bsh Teblllmglterta‘tPellla met hod of

placing a fee etln an alt standard
DLACLNG 2 SR e el PR ap R R B BB 16 e ot 200
1000 di spos efpereid idithting tiyeg2heat h assenbly conprising the handl e 100, sheath
200 and endcap 400 can be advanced through the

[00129] Referring to Figure 27, with the sheath assembly extending through the loop provided by
guide wire 32, the feeding tube 800 can advanced distally along the sheath assembly and
into the stomach. The feeding tube 800 can be positioned on track 300 and advanced
distally along track 300 to the stomach by using member 700 as a pushing element.
Alternatively, the feeding tube can be disposed on carrier 500, and the carrier 500 with

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

[00130] Referring to Figure 28, the feeding tube 800 can be pushed off the distal end of the sheath
assembly using a member, such as a member 700 described above. As the feeding tube
800 is pushed off the sheath assembly, a suture 830 (or other suitable flexible wire or
tether) that extends from the tip 820 can be grasped with the guidewire 32 so that the
suture 830 can be pulled through cannula 24.

[00131] Referring to Figure 29, the suture 830 can be pulled (such as with forceps or a hemostat)
so that tip 820 extends through the percutaneous incision through the abdominal wall and
such that the sealing bumper 810 is positioned against the inside surface of gastric wall

(inside surface of the stomach).



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 enployed from
within the stomach to transillum nate the abdomnal 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/ cannul a 24 can be inserted through the incision so that the distal tip
of the needle and the distal end of the cannula can be positioned within
the stomach. [00135] Referring to Figuregp32, the needle 22 can be wi thdrawn,
| eaving the cannula 24 to provide an access channel extending frominside

t he to a point o ient. A Io ui d re, 32 can be
pass hﬂ]‘;‘i B‘ﬁf% féﬁwi‘inl’l‘éx d‘%ﬁﬁ t?’r’i‘ésegﬁi%%a@obﬁéem% E‘Pf@g agﬁmeeﬁ’fﬁl‘ip can be
directed toeﬁéﬁlslngeal BA(PeHRbelda0ar 0@ Bvéd ity fel@iflg Ribe 1806 t@f £RInsBide palids 32, The
endoscope and sheath assenbly can be advanced distally fromthe st omach

into the snsinadjacestthienrcision, Theolgpding tube §09 eargize cut 6pse3el thréipS2Pifiem the Fi gur e
33, f eedi 900 h
a teed dl[nﬁglf e eelgg%Sél{d,XrﬁQeC@%anQ@Qn {hlg% hgpglh %eﬁfmg{ ttﬁge é)ggr‘%l

assenbl y su e BsSes thr Su provi ded by

gui dewi re  3Pthe ]Shleent eBdhEIgrdcbﬂlﬁe eraaomlgmeﬂgaoa féedmg tubecié iﬁd‘edlﬁ:edl st al
portion 904 having.,a constructign |ike of th feedlgg t ube 600
described aBG¥He patient shrpygia patpra zspfquemng@r eerRad PHifed displvtalongaton sini | ar

to that of E%s&%@‘iﬁg&g{: Pgﬁsﬁgﬁtlﬁgﬁﬁn O&gﬁigﬂélﬂé%e sIGﬁaclprﬂ?@ f@@dm%ﬁ%%& is0$h206

can include a tapere Ip 92 unper ter

proxi mal potltenpnllélﬂtﬁrmlgh ah éncisiorstorpuietidela fesding acceREhahpeldhatgxtentbethofughhe t ype
provided in Corfl o- br.and G Kits for Pull Technique or Push Techni que,
which ki tsa‘éF‘élséR?éP aé‘e'i’trsb \/?césys Heal t hcare of Weeling, IL. [00137]
The opening through which food is delivered to the G tract can be | ocated
in t[ﬂ@liﬁ]st Eigurqsdrlt37dﬂu9fam sta'psewlfiei'ecﬁnrtg empbeyed (0a owthodrfot pabgicmifgeat ur e, such

as a rail the t shpwn i.n .Fi qur 10 1, and 0 or both
o the port FnRedths drorcdBio ailfbmba At b Ry broset tveAn Tk 280 ace the
track 300 aftis@ite gt ¢fi piicifODfeedifig QbR in the small intestine as an alternative to

standard JET-PEG type procedures.

[00134] Referring first to Figure 31, the endoscope 1000 disposed within the sheath assembly
comprising the handle 100, sheath 200 and endcap 400 can be advanced through the
mouth to position the distal end of the endoscope and the endcap 400 within the stomach
of the patient. A light source (such as a light source associated with the distal end of the
endoscope) can be employed from within the stomach to transilluminate the abdominal
wall, so that the position of the endoscope within the stomach can be observed from
outside the patient. A small, percutaneous incision can be made through the abdominal
wall, and a needle 22/cannula 24, such as a 14 gauge needle 22/cannula 24 can be
inserted through the incision so that the distal tip of the needle and the distal end of the

cannula can be positioned within the stomach.

[00135] Referring to Figure 32, the needle 22 can be withdrawn, leaving the cannula 24 to
provide an access channel extending from inside the stomach to a point outside the
patient. A looped guide wire 32 can be passed through the cannula, and the endoscope

and sheath assembly can be directed to extend through the loop provided by the guide



enbodi ment, 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

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

al ong carrier 500. [00138] Referring to Figure 34, with the positioning
menber 700 held in position, the endoscope and sheath assenbly can be
retracted proximally fromthe stomach, such that the feeding tube 900 is
pushed off the end of the sheath assenbly, by positioning menber 700 as the
endoscope and sheath assenbly are retract'ed. A length of suture 930

extending fromthe tip 920 can be grangd using t he | ooped guide wire 32.
- 34- [ 00139iRS2erhhe gadessons dsheatasseralycan be ad\ggeeddistally fogthe stamagie

pul I ed throt ISt 0N e 10 i s positioned against the
i nsi de surfgggﬂ{&gﬁ}ta%gﬁﬂgﬁ)ﬁr%ﬁ%ﬁ%vwmhtuﬁy{%g%grti on 904 of the feeding tube
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the tube, and a fitting, 95Q c e positigned on.the nd of. the feeding
tube. ext er naPrgmetdrblgsid e Prding BEF S04t weto cod gerime ipstie
assenbly ar @0s igWAg h eoMaAsidy BMT1ANS tIRALE @B Fecdinatle 86U Wkt dfa86¢H. Mehet ube 900
is shown positioned with the distal portion 904 disposed in the snal

intestine, amximplportionedGocaniinpjudetatpperehdilasing pdzAignd p bumpercordatstar 91t est i ne
R 0 S e T T
i I'1'ustrat ed provideddgn CesfldMa braml FE@ Kiits fort RubleT echniynd oroRlish ddchmique, hizhpat i ent
after the  HBecpERREoBobR SlaliGHEt WRETHE Lt omach.  The T eedi ng tube | <
then pulled through an incision to provide a feeding access channel that
ext efld37jhr dhglopenipethcaighnadcis 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.

[00138] Referring to Figure 34, with the positioning member 700 held in position, the endoscope
and sheath assembly can be retracted proximally from the stomach, such that the feeding
tube 900 is pushed off the end of the sheath assembly by positioning member 700 as the
endoscope and sheath assembly are retracted. A length of suture 930 extending from the

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



incision into the patient's G tract (eg. small intestine). [00141] Figures
38-42 illustrate a nmethod for positioning and endcap 400 (such as an

el astoneri ¢ endcap 400) and sheath 200 on an endoscope 1000 prior to
inserting the endoscope on the sheath assenbly into the patient. In sone
applications, it may be difficult to manually |oad an endoscope into a
sheat h havi ng an endcap, such as by gripping the conponents by hand. For
instance, it may be difficult to grip the endoscope through the sheath and
apply the appropriate force to urge the endcap to fit over the distal end of
t he endoscope. Additionally, it may be desirable to maintain a certain
angul ar "o'clock" orientation of the erdcap with respect to the endoscope.
In the course of applying the force to urge the endcap onto the endoscope,
t he [06K39] edRefefringal Figure€ss,ahd utura®$0 bed 1ip 821y €antterpullyd thesdgh the agision ungil
re-intallatjon. The nmethod and, conpaonents illwihrated in Figures, 38-42 can
be enpl oyebumREr4Q ilssrtOSItwnbcf against thednsidq syrfagsofgne stamasty i f?\aﬁartlé@@%i at ed

sheat h and =35 : l@m% i Hatalel
conponent s %@ﬁgﬁﬁdgﬁgTﬁﬁggg?@anta| aghgﬁ@%ﬁ%bgﬁﬁgﬁxgﬁ%ggggg%levg%nff no
sheat h and the smal dkestime €&svpoh ay et jejidii} RefeRadgtorliguye 86 afiegtermal $8] 94hcanndcap
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e

di stal endalRngwithfany hendsdetl/lepgthtof the tebiel end a fitting %56 ¢anlbeipositiongdondhe The

body portion an. inglude a,throu ole.211 i ch.extends through the
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axi s of thealedplyed oo réhdled ffhia tiROshiemod bodgNandAhd Geding tuthecoqorio stgsvn? 120
can be sized and shaped to pass through the central bore aqpening 420 of
endcap 400. Ppsiiiengd ithi{he %@ﬁp%% Pehdisposed apthe small indestige,and with e fesdinga g al
splines 211 i : I : f j Each
spline 21146%%?bggm§§§§ ﬁ%@éﬁgaf?in%“?ﬁﬂﬂ%@ﬁﬁé?pgg%%pe &%%gﬁgk gﬁlder 2118.
Each prong sikeouwindbrough fi® stemachend woughethe gdatieint’k abddnhiealividlbandmkong 2120. Each
flexible prong 2120 can extend proximally froma prong shoul der

[00140] In the procedure illustrated in Figures 31-37, a feeding tube is introduced into the patient
through a naturally occurring orifice and pushed distally along an endoscope after the
endoscope has been positioned in the stomach. The feeding tube is then pulled through
an incision to provide a feeding access channel that extends through a percutaneous

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

[00141] Figures 38-42 illustrate a method for positioning and endcap 400 (such as an elastomeric
J endcap 400) and sheath 200 on an endoscope 1000 prior to inserting the endoscope on the

sheath assembly into the patient. In some applications, it may be difficult to manually
load an endoscope into a sheath having an endcap, such as by gripping the components
by hand. For instance, it may be difficult to grip the endoscope through the sheath and
apply the appropriate force to urge the endcap to fit over the distal end of the endoscope.
Additionally, it may be desirable to maintain a certain angular “o’clock” orientation of
the endcap with respect to the endoscope. In the course of applying the force to urge the
endcap onto the endoscope, the desired o’clock orientation may be inadvertently lost,
requiring re-intallation. The method and components illustrated in Figures 38-42 can be

employed to assist in proper installation of an endcap (and associated sheath and track)



2118 to a proxinmal prong end 2122. Each rounded prong shoul der 2118 can
extending radially outward fromits associated spline 2114 on the body
portion 2110 to the flexible prong 2120 associated with that prong

shoul der. [00144] The radially outward surfaces of the splines 2114 can
define a first diameter of the nose cone 2100, and the radially outward
surfaces of the prongs 2120 can define a second dianeter of the nose cone,
with the second dianmeter being greater than the first dianeter. The
radially outer surface of each rounded prong shoul der 2118 can be shaped to
provide a snooth radial transition fromeach spline to its associ ated
prong. Accordingly, the rounded prong shoul ders 2118, together, provide a
snmooth radial transition fromthe first-3drameter to the second di aneter
The radially inward facing surfaces of the flexible prongs 2120 can be
spaced apar tonfceart éndosdope.bAiddigiohallyythd mathadreat! chmpbnans canrbecmepleyedamintappl i ed

force) to receiye the distal end of the endpscope .1000, -36- [00145] The
Spl § nes. 9110 RS oRE B gerdshea B0 S BRF S BPNE 2150 can be
circunferentially spaced apart at generally equal angular intervals (e.qg.
for 406d43p| i Referring &0 Kigpreci8g ams bichpl ading glechest is showm gsthe derohofasmse certeed

spline, pro houl der, flexible ron ould b aced .at.. deqr ee
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of the endoscope, e Inner surface o e endcap, e radially inner
surface of tdpenimgd@pféemicapd@d®d fromthe outer surface of the endoscope.
One suitable thickness 2123 when six prongs

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

[00144] The radially outward surfaces of the splines 2114 can define a first diameter of the nose
cone 2100, and the radially outward surfaces of the prongs 2120 can define a second
diameter of the nose cone, with the second diameter being greater than the first diameter.
The radially outer surface of each rounded prong shoulder 2118 can be shaped to provide
a smooth radial transition from each spline to its associated prong. Accordingly, the
rounded prong shoulders 2118, together, provide a smooth radial transition from the first
diameter to the second diameter. The radially inward facing surfaces of the flexible
prongs 2120 can be spaced apart (either by being formed in that fashion, or due to an
applied force) to receive the distal end of the endoscope 1000.



2120 are enployed is about 0.032 inch. [00147] Prior to seating the Oring
2160 in the slots 2124, the distal end of the endoscope 1000 can be

i nserted between the prongs 2120. The Oring 2160 can then be slid over body
2110 of nose cone 2100 and up over the rounded prong shoul ders 2118. The
Oring can be stretched over the shoulders 2118 and be seated in the slots
2124 in prongs 2120. The O-ring can thereby provide a radially inward
conpressive force on the prongs 2120, wurging the radially inwardly facing
surfaces of the prongs 2120 into engagenent with the outer surface of the
di stal end of the endoscope 1000. [00148] Wth the nose cone 2100 positioned
on the distal end of the endoscope 1000 % e endoscope 1000 is | oaded onto
the sheath assenbly (conprising the handfe” 100, sheath 200, track 300, and

endcap 400). The endoscope is |oaded onto the sheath assenbly such that the
body [dA5]i orThe splines2 1 b geunsisd prangGhowlsers AHKS, dndthgiprgngs 2420 eancbeendcap 400,

37- as shown.in Figure 39 nd ch that t proxi mal c f fhe.endcap 400
abut o agar nete g eiYey sead Plert g oal Lo BURE MR alh 6B Bt b BifBhg " ends
2122 are shewprofg sHYMRIREQ B §ix prdiigs,@adPass@datbdiépline) progg stivdllder, hgibends woul d
be inside the sheath (but can be visible when sheath 200 i s made of a

subst ant i al IPjorg-soukdhe spacedat pidagree iiteryals ahaybthegjrewafesence of thehrdy gortiogur e 40
and Figure %% a handl e 2200 is showmn with a pair of outwardling extending
arnms 2204 ex er?di ng froma central hub 2208. The hub 2208 includes a

grooved through bore 2210. The throggh bore 2210 has %rooves si zed and
shapd®1del pdiagh prang2 13@ s kave agipt 224 formed inghepetivardinfacingusface, anehosy i nes

2114 of Doty FRAK AO0aAErikereO NOT6RARRSHZ AR 2130 BRIAAGTDNN0 Blovighs SP | nes

2114 with the dtooved vents rotation o and with
respect to tdireumfesentiatipént@hiifedgrdove ineviechdanagxpddableiing, suchais atsilmonoO-t he

handl e 2200 with spect. t he nose cong, 21Q0. cquld permtted _ipn,. an

i ter nat  ve s AERRRD g1 difiea B SFufp Fus adit migkes 25 B BB veatis e an pe
advant ageousjh@raRidaN Efurd 98 ALAPEE Gledith BakBME hEcotROMritus Pacfods REG astiRe t he
nose cone 2100. For instance, it may be desireable to | oad the endcap 400

and track 300nerdinmetertapd armdksiad obibe endoap.ahe autermdiametenef the distal andiefsthe ed

o' clock ori %rr]lhgstciof))enl(ﬁio, grpcfe thte Elgr%lger of prongs 2120 on nose cone 2100, such that when
prongs 2120 are disposed between the outer surface of the distal end of the endoscope,
and the inner surface of the endcap, the radially inner surface of the endcap is spaced
from the outer surface of the endoscope. One suitable thickness 2123 when six prongs

2120 are employed is about 0.032 inch.

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

outer surface of the distal end of the endoscope 1000.

[00148] With the nose cone 2100 positioned on the distal end of the endoscope 1000 the
endoscope 1000 is loaded onto the sheath assembly (comprising the handle 100, sheath
200, track 300, and endcap 400). The endoscope is loaded onto the sheath assembly
such that the body portion 2110 of nose cone 2100 extends distally from the endcap 400,



300 with respect to features such as optics and/or working channels in the
distal end of the endoscope. Mintaining the handl e 2200 rotationally fixed
with respect to the nose cone 2100 can aid in avoiding angular m salignnent
of the track 300 with respect to the distal end of the endoscope 1000.

[ 00150] Figure 40A illustrates the nose cone 2100 extending into the bore
2210 fromthe proximal side of the handl e 2200. The proxi nmal side of handle
2200 can include one or nore surfaces for providing a pressing force

agai nst distal surface 412 of endcap 400. In Figure 40A, the handle 2200 is
shown having nultiple generally wedge shaped extensions 2700 extendi ng
proximally from handl e 2200. In Figure , SiXx extensions 2700 are

provi ded, one for each groove in the through bore 2210. The extensions 2700
can be separated by a dls%ance subst ntlal equal, to ,the width of the

grooves in @ﬁﬁlo“tnﬁp&ﬁjﬁe aad syciihattheproxinl dicg 08 theaadoapA00 abupagainst

proxi mal |y a 1 Sl Y/ lg(ﬂ,ﬂ., ngage the
di stal surf ce :%OZIﬁO . ? apri%)%mgggﬁ%fngxﬁ%%p ZEO%QFZI%d%gnce i[‘?)lrom mal |y
al ong nose cpbzmkorﬁMBlguer;iasjth&g)-siaganchprengsmmlébamsndeslwilmathiblﬁmﬁ) can be
beneficial in preventi mat er, i endcap 400 fr bei n pi nched

bet ween thelbﬁéfgg’?%gﬁ?e“ %%6%%9(35 mAde wga@?@éf TRasRApRNt ﬁ?ﬂ g‘é)oo provi des a
pushi ng force agai nst endcap 400 and prongs 2120 provide a pulllng force on
t he {1044H Refedring navhé& Bigurestdond Fig@@&%]alﬁxaﬂker?&m@p showniwjth 2painof a pul |

ring 2300 is 0 hed to d of th 0 such as
it 2ot SuBEN e S MRS Rt ine it SeeinT BF 2L S B 20 0
t hrough bor gnchides aigfooved thr&utihebogd 9910, mtm@ﬁ@nmémmms grivepizéd 4ridng 2300
mounted on the distal end of the nose cone 2100 and the handl e 2200

slidably suphed &pamitthehansde2200dn slidellongitudinatly elogpthenpliaes It @b bedy

t 15t { I
he endoscoBBTEggd 19 Ry H3Eeohf 2P dhienafniheor e hilel S1A SRR YKo BP0,
the sane ti merec22d0tprogenss rotadivh whthe(husdle Q0N wihpsspecs o/t nbsy @meQn0d fiwl  di st al

face of the endcap 400 v t he surfaces 2710 of handl e 2200. [00152
Referring t dharsngeanstOp W{‘ ogfion;of thei handig 224Q, with respeet do the nose E@‘Fr*’épéd

schemat i cal lo§ul@Y¥e permitted in an alternative embodiment that does not employ splines and

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

distal end of the endoscope 1000.

[00150] Figure 40A illustrates the nose cone 2100 extending into the bore 2210 from the proximal
side of the handle 2200. The proximal side of handle 2200 can include one or more
surfaces for providing a pressing force against distal surface 412 of endcap 400. In
Figure 40A, the handle 2200 is shown having multiple generally wedge shaped
extensions 2700 extending proximally from handle 2200. In Figure 40A, six extensions
2700 are provided, one for each groove in the through bore 2210. The extensions 2700
can be separated by a distance substantially equal to the width of the grooves in the
through bore 2210. The extensions 2700 each have a proximally facing surface 2710.
Together, the surfaces 2710 can engage the distal surface 412 of endcap 400 as handle



arrows 2250 and 2350. By pulling on the pull ring 2300 in the direction

i ndi cated by arrow 2350 while pushing on the handle 2200 in the direction

i ndi cated by arrows 2250, the endcap 400 is pushed onto the distal end of

t he endoscope 1000 and the Oring is forced off the prongs 2120, such that
the prongs 2120 can disengage fromthe distal end of the endoscope 1000 and
be pulled through the through bore 420 of the endcap 400. 0O- ring 2160 can
remai n positioned about the endoscope proximal of the endcap 400. [00153] In
the installation enbodi mrent 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 proxinmal pushing force8i-s provided by handl e 2200 agai nst
the distal face of the endcap 400. Figures 43-47 illustrate an alternative

appar at us apEhoTe hdvAdcddrokinfillly AldAQ hbsd Rk DY@ NProfidiipaR pAttedshabigRROPE,
whi ch can be enphﬁy to provide a pulllngﬁforce at an internal surface of

ed
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t he appar at pwshitgdorcetapsifist enldapstoo ahé grongs Fi 2uprevidéd 3 pdlling dorcb on twatistilo
position an enpdcap on the distal end of an endoscope, including in
applicati ongndj\?félr‘%e%j%‘f?éﬁt h and/or track is not enployed. [00154] Figure 43
is a schematic isonetric view of the | oading apparatus 3000, and Figure 44
i s aj0opsn]t i Refearinpste Fs@ae #braghull ding 2300 &d shownaittathed tap dista end oBMO@osel coné&i gur es

43 and 44, e endcap 400 i h for illustratjon purpaoses, th it being
under st ood {ZEOOQP _S‘H?Pé‘s SHithapyn ziggwﬁytc\ﬂ ﬁgttenii)sa%{oug atpHLl rﬁ‘ﬁﬁ&[lg't%@ﬁ@ﬁ%imto Fi gur es
45, 46, andufdughl oS3 113lif nddeSRe Qﬂgoh ng&' OHbRbA ST BRI 380 AduhRdlogad an

endcap 400 on and endoscope, wth endoscope and endcap bei ng
i |1 ustrat edthedlidtal egdnEthainose ¢cona2d Pharetthe handlp2(dxdidablp Supported on thetrioser and

clarity (thou dc 400 and endoscope coul d he forned of, geperally

Cr anspar ont SHRCABDSaRe folaedni efppve onenrSastartae 1 T HSUISATE & body
section 310gulliag (teiisile) PiceS@Ctht eido3dsye, 1000 thrblighnthé aitdcag 406 Sialth©fosd36k and a
ring 3400. As s%omn in Figures 45 and 46, the apparatus 3000 can i nclude

one or nor e28ahila Bt Be sERpEMS exsriig aqgoxigg] pushiig (eympresrdye) foseon thehi ch can
distal face of the endcap 400 via the surfaces 2710 of handle 2200.

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

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

[00153] In the installation embodiment shown in Figures 38-42, a distal pulling force is applied to
the outside surface of the endoscope 1000 with flexible prongs 2120 as a proximal
pushing force is provided by handle 2200 against the distal face of the endcap 400.
Figures 43-47 illustrate an alternative apparatus and method for use in positioning an
endcap on an endoscope, which can be employed to provide a pulling force at an internal
surface of an endoscope, such as an internal surface of a working channel of an

endoscope, as a pushing force is applied to the endcap. The sheath and track are omitted



engage an internal surface of the endoscope, such as by being positioned
within a working channel of the endoscope. Cylinders 3500 can be forned of
any suitable nmaterial, such as rubber or synthetic elastoneric materials,
whi ch expands radially when conpressed axially. Alternatively, other types
of expandabl e nenbers could be enployed, such as nenbers which expand by
inflation. [00156] Referring to Figure 46, the cylinders 3500 can be
expanded to engage the inside surface of the working channel. Expansion of
t he rubber cylinders can be provided, in part, in connection with the
rotation of rotation section 3200, as described nore fully below [00157]
Referring to Figure 47, with the cylind9?§_3500 expanded within the working
channel of the endoscope to conpressively engage the radially inner surface

of the working channel, the translating section 3300 can be drawn distally
relative to fwaag?le&gﬂr%fﬁr olenity, W44 it heipg understood fhas flepparatis and ﬁ‘ealoéur e 47).

As shown i n ;i QYF ROy SRBE LYY ¢ 898 iGif%h erlds) Sl AidQCRIBL 20 having
a proxi mal | ;/ %agiléng s%rﬁﬁ'flce 3122 [T;or eﬁ ag?ng t?‘le %%stgﬁe -140% sér ace 412 of
endcap 400. eAdoscommn sichtdinpginspplidations38kxie a shedtheand/aditmtlalsi npt emphiyedie t o body

section 3100, the cylinders 3500 can be retracted distally relative to body

sect 6yl 541 0Gigyré\as L RGhtic {sEtRetfie TRW G thORa@ihg bpSarRbs Bodhg aﬁcPFn?ﬁrelquy hded on
t he endoscope by the cylinders 3500 being pulge di stally whil"e engagi ng

t he insi de gartiaheressasectional Whistcatinp of dhesappetatus3000.t neFiganepht 2 amchdhirthe react i ve
pushi ng force,exerted. on the. distal surface. .of endca by surface
D55 "er verigh DI Pa B HEAEN Ro atalee ST Fith i SBER A e Pt s cope.
Accor di ngl y,400 iendt PR bathéappaids 3600. bRigureds ! 45, a4 2l1lust-kte sepsimap 400 on the
di stal end of the endoscope w thout holding or otherw se contacting the

exterior surempdeyingthe ppparetigl3dWdp doagraniendeapi@ion apd endoseepgawithithe enpl oyed) .

[ 00158] The ent:s Al | L1 w be
Gesor i bed i 1$100Rap SeenRlh AR fkyaitath ok Uen LB ent 1o bubbdses B o
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outer surface provided b ,%ED,bgdy hal ves 3106 and 3108. Body hal ves can be
j oi ned t ogetBrPAERt JieTIasi it S8 hanner, such as with screw type fasteners,

rivets, with adhesive, and the |ike.
[00155] Apparatus 3000 includes a body section 3100, a rotation section 3200, and translating

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

employed, such as members which expand by inflation.

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

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

[00157] Referring to Figure 47, with the cylinders 3500 expanded within the working channel of
the endoscope to compressively engage the radially inner surface of the working channel,
the translating section 3300 can be drawn distally relative to body section 3100 (as
indicated by arrows 3302 in Figure 47). As shown in the Figures, body section 3100 can

include a recess 3120 having a proximally facing surface 3122 for engaging the distal



[ 00159] The translating section 3300 can be disposed at |east partially
within the body portion 3100, and can include a hub 3316 and outwardly
extending ring grips 3318. The ring grips 3318 can extend outwardly from
hub 3316 through slots provided between body portion shell halves 3106 and
3108. [00160] Referring to Figure 44 and Figure 48, rotating section 3200
can be supported at an end of body portion 3100 such that rotating section
3200 is rotatable with respect to body portion 3100 and such that rotating
section is rotatable with respect to translating section 3100. As shown in
Figure 48, rotating section 3200 can have end 3202 received within a recess
3105 provided by body hal ves 3106 and 3498. End 3202 can include a ring 3204
formed on an outer surface of end 3202. The ring 3204 is received in a

groove 3107surfa8éi thoehdcdp4(00r A anRAtiAS sdcfish 95005 dfdarsistfly ROstive iebyds 3106
and 3108. The mating of ring 3204 in groove 3107 &ernlts section 3200 to

rotate withsacdendtqo, ths dybaders 3220 cgn be zetrpgted Wistally relativectethody seqtignl8@.i on of
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provi des anof e kRdd386he MR hehth (FaQhsatlS Rehipdsirb).i | | ustration of portions of
t he apparatus which are enployed to engage the endcap or endoscope. The

trangl.atd.ngsection 3300.can_hav centr or.ge 3342 extending the | ength
of ¢ AT TRE g hedid dng ARAE Gufls skl i008 48 v e AR et g an

enl arged bode&ais ¥Gthirefereaddth Eiiire$4i 17, A vligisichesksamiohil iDistfatibns3Rldnd 49 shaf t
3350 extends through central bore 3342, and sized with respect to bore 3342

and suppor Bedy pertiBp 8 t00eananelyde g eitter sprfacel Rrovided ptvsobadydralves 3 iffeandh af ¢
3350 can exgggid }icyo?/rﬂalves can be joined together in any suitable manner, such as with screw

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

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

[00160] Referring to Figure 44 and Figure 48, rotating section 3200 can be supported at an end of
body portion 3100 such that rotating section 3200 is rotatable with respect to body
portion 3100 and such that rotating section is rotatable with respect to translating section
3100. As shown in Figure 48, rotating section 3200 can have end 3202 received within a
recess 3105 provided by body halves 3106 and 3108. End 3202 can include a ring 3204
formed on an outer surface of end 3202. The ring 3204 is received in a groove 3107,
which can be formed on an inside surfaces of body halves 3106 and 3108. The mating of
ring 3204 in groove 3107 permits section 3200 to rotate with respect to body section

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



a first end 3352, to a second end 3354. Second end 3354 can have an enl arged
dianeter relative to the remaining length of the shaft 3350, so that the
second end 3354 can be enployed to conpress the cylinders 3350. [001631
Referring to Figure 48, an internally threaded nenber 3360 is di sposed at an
end of the hub 3316. The internally threaded nenber 3360 can be in the form
of a nut having an internally threaded through hole that is generally
coaxially aligned with respect to central bore 3342 and enl arged bore
section 3344. The internally threaded nenber 3360 is fixed wth respect to
transl ating section 3300. [001641 Rotating section 3200 can include a

| ongi tudi nal 'y extending internal channgj; 3242 which is generally coaxially
aligned with respect to bore 3342. An externally threaded nenber 3260 is

di sp to slide inb 3242. The mbher 3260 can be in the formof a
ccr SR TRHy Rg_ta&naa?f-tlengé@%n Wéh’desfgﬁer_ 0p bvrzh&%tqaaibﬁgrlpgﬁde%t oYL nal
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in bore 3242 relative to rotating section 3200, but such that screw 3260 is

consjgoaszied Figurd 48 pro@ides fiherlfrigad sohgmaBE troSRseddsHAl ilMistr@ionadfipégtions ostheew 3260
coul d have a head 3262 which includes a _key or other feature for permtting
sl'i di ng traféngdatingsegfon 36p apg theaotating sacton HRO0 ardkFigoeA9 REpYides ansuri ng t hat
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shown including an enlarged bore section 3344 extending along the length of hub 3316.

A shaft 3350 extends through central bore 3342, and sized with respect to bore 3342 and

supported in bore 3342 to rotate freely within bore 3342. The shaft 3350 can extend from

a first end 3352, to a second end 3354. Second end 3354 can have an enlarged diameter

relative to the remaining length of the shaft 3350, so that the second end 3354 can be

employed to compress the cylinders 3350.

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

with respect to translating section 3300.

[00164] Rotating section 3200 can include a longitudinally extending internal channel 3242 which
is generally coaxially aligned with respect to bore 3342. An externally threaded member
3260 is disposed to slide in bore 3242. The member 3260 can be in the form of a screw
having a non-circular head 3262, a longitudinally extended external threaded portion

3264, and a longidtudinally extending through bore 3266. Through bore 3266 extends



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. [00167] Referring to Figure 49, cylinders 3500
can be supported on a portion of the shaft 3350 which extends from bore
3342. Cylinders 3500 can be supported on a portion of the shaft 3350 which
extends outwardly 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, ,and spacer 3352 can be in the form
of a netallic washer. The second cylindé& 3500 can be di sposed on shaft
3350 between spacer 3352 and a pair of spacers 3354. Spacers 3354 can be

di sposed onthsteneth oo serew\d26f and sar bavsrsa ietpmah¢jametsr sigediiogecadyrshpfice 3302,
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3100 against t istal face of the, endcap, Rotatin ectjion 3200 is then
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rotate withigy ﬂéﬂsla@ﬁ%oré@%gél%ﬁb&%@@taﬁﬁé Schisn 3300, it sﬁ:@ﬁ@hat kréNshbeigs in a

rearward direction in bore 42, in accordance with the pitch of the threads

on screw 326onstrRmad (anothteryith metatingectien FN03 2d@rptiselysscedva L6 eiuldhave 356

rearward, i b L yr, uses the.shaft 3350 and.shaft end 54 10 nove
rearwar d re\lﬁg%(ﬁ?gbt%hléthCﬁ? ?Saanseiya(fr?)(t)h rzeeag A goﬁ P §T6‘g,mgtsrilg}n§§r ncszl(?él r}(éttssi ng the
cylinders 35&8ew3260 ohdisi thg bblee3242 WhikdbrirgGhabspreMckotatehi vaitl sotaing section
conpressi vel y engage the inside surface of the working channel of the
endoscope. fé%GQl Then, with the cylinders 3500 expanded in the working
channel of the endoscope, the

[00166] A shaft collar 3356 is disposed at or near shaft end 3352 of shaft 3350. Shaft collar 3356
can be fixed to shaft 3350, such as with a set screw, pin, adhesive, or any other suitable
fastening means for fixing collar 3356 on shaft 3350. Collar 3356 can be disposed in
bore 3242, and has an outer diameter sized to permit collar 3356 to freely translate and
rotate with respect to rotating section 3200. A surface 3358 of collar 3356 can abut or

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

[00167] Referring to Figure 49, cylinders 3500 can be supported on a portion of the shaft 3350
which extends from bore 3342. Cylinders 3500 can be supported on a portion of the shaft
3350 which extends outwardly from an end face 3302 of translating section 3300. One
cylinder 3500 can be disposed on shaft 3350 between shaft end 3354 and a spacer 3352.
Spacer 3352 is formed of a material which is relatively harder and less resilient than
cylinders 3500, and spacer 3352 can be in the form of a metallic washer. The second
cylinder 3500 can be disposed on shaft 3350 between spacer 3352 and a pair of spacers
3354. Spacers 3354 can be disposed on shaft 3350 between the second cylinder 3500 and
end face 3302, as shown in Figure 49.



t hunb 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
transl ati ng 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 noving rearward. Because the shaft 3350 and
cylinders 3500 nove rearward together with translating section 3300, the
cylinders are not expanded further. The rearward force on shaft 3350
(tensile force in shaft 3350) and cylinders 3500 (which engage the internal
surface of the endoscope) exerts a reaEM?rd force on the endoscope (pulling
force on endoscope), while surface 312270n body section 3100 pushes on the
distal face of the endcap. Accordingly, as the section 3300 is drawn
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occur to those skilled in the art "'wthout departing fromthe scope of the
i nventi on. [Eodoscopst amtwith surface 3é22 obamlydestioni3d 60 againdh thepligaldnte ofthent i on has

been illustrated in r.el ation depl o nt of, a f.eedin be, t hrough the
mouth and. e<ORgROREaeqn AP SRR (e YRETF B VPiBeREiEh nas
appl i cabi | i tciuse®séNBR6PRY rota@MWwithih nih$3600 W, scrRM3 60 Mrotaits  RASE3260c0Ul d be
used to direct nedical accessories into the body through other openings,
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provi ded by way of exanple, and that other nodifjcations may. occur to those
skilled in ttﬁgg/létl'qn W@m%od@ﬁEfPY PGP Wﬁég@ﬁw&g&ﬁ&n@ ﬁ?“élntgt T the
appended O &yfRders to expand radially and compressively engage the inside surface of the working

channel of the endoscope.

[00169] Then, with the cylinders 3500 expanded in the working channel of the endoscope, the

thumb can be inserted in ring 3400 and two fingers can be inserted in ring grips 3318.
The fingers in ring grips 3318 can exert a rearward force on translating section 3300 such
that section 3300 is drawn rearward with respect to body section 3100. Drawing the

) translating section 3300 rearward as shown in Figure 47 (in the direction of arrows 3302)
also results in the shaft 3350 and cylinders 3500 moving rearward. Because the shaft
3350 and cylinders 3500 move rearward together with translating section 3300, the
cylinders are not expanded further. The rearward force on shaft 3350 (tensile force in
shaft 3350) and cylinders 3500 (which engage the internal surface of the endoscope)
exerts a rearward force on the endoscope (pulling force on endoscope), while surface
3122 on body section 3100 pushes on the distal face of the endcap. Accordingly, as the
section 3300 is drawn rearward with respect to body section 3100, a pulling force is
exerted on an inner surface of the endosopce, while a pushing force is exerted on a distal

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



-45- What is Cained is: 1. A nethod for positioning a device on an
endoscope conprising the steps of. providing an endoscope; providing a
device sized to be positioned on an end of the endoscope; and applying a
pushing force on the device while sinmultaneously applying a pulling force on
t he endoscope, wherein the pulling force applied to the endoscope is applied
through an opening in the device. 2. The nethod of Caim1 wherein the
pulling force applied to the endoscope is applied through a through bore in
the device. 3. The nethod of Claim1l wherein the pulling force is applied

t hrough an opening in the device sized to receive the end of the endoscope.
4. The nmethod of Caim1l wherein the deylpp conpri ses an endcap having a
bore for receiving an end of the endoscope, and wherein the pulling force
is applied to the endoscope through the bore in the endcap. 5. The net hod
of Caiml wherein the device is positioned on an endoscope di sposed in a
sheath, and wherein the step of applying the pulling force on the endoscope
i S pPo1710] e Whilsithépreseng indsiptionchak beersitiegttdted 1. destriptivntofieeveed] efibadimehtsydoer ei n

the pulling force.is applied to the endoscope radially. inward of the outer
surface of it thedpiepigseof the appilea%? Frsticher limis the spiniised s¢aperof Eenppendsd  or ce
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met hod of alm1 ereln l'ing force’is applied around the distal end
of the endasthogeskillzd i the antewitlooit dépa@irey finorh themeppd ofithg invheticat dor afstaaogagi ng
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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,
including other naturally occurring openings in the body. Moreover, the structure of
each element associated with the present invention can be alternatively described as a
means for providing the function performed by the element. It will be understood that the
foregoing description is provided by way of example, and that other modifications may
occur to those skilled in the art without departing from the scope and spirit of the
appended Claims.



expandi ng a nenber within the endoscope. 11. A nethod of positioning and
endcap on an endoscope conprising the steps of: providing an endoscope;
provi ding a sheath for receiving the endoscope; providing an endcap
associated with the distal end of the sheath; positioning the endoscope at

| east partially within the sheath; and applying a force to the endoscope

t hrough the endcap; further conprising the step of applying a force to the
endcap. 12. The nethod of Claiml 1 further conprising the step of a pushing
force to the endcap sinultaneously_¥§§h applying a pulling force on the
endoscope. 13. The nethod of Caim 11 wherein the step of applying a force
to the endoscope is perfornmed wthout contacting the sheath. 14. The net hod

of C ai mWhatis §laimeedriss appl ying a pulling force to the endoscope
simul t aneously with applying a pushing force to the endcap, wherein the

pulling force is applied to an outer surface of the endoscope. 15. The
met hod of Claim 11 conprising applying a pulling force to the endoscope
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pulling force is applied To a surface associated wth an internal channel

of the engdoRifRSpe;

providing a device sized to be positioned on an end of the endoscope; and

applying a pushing force on the device while simultaneously applying a pulling force on
the endoscope, wherein the pulling force applied to the endoscope is applied through an
opening in the device.

2. The method of Claim 1 wherein the pulling force applied to the endoscope is applied
through a through bore in the device.

3. The method of Claim 1 wherein the pulling force is applied through an opening in the
device sized to receive the end of the endoscope.

4. The method of Claim 1 wherein the device comprises an endcap having a bore for
receiving an end of the endoscope, and wherein the pulling force is applied to the
endoscope through the bore in the endcap.

5. The method of Claim 1 wherein the device is positioned on an endoscope disposed in a
sheath, and wherein the step of applying the pulling force on the endoscope is performed
without grasping the sheath.

6. The method of Claim 1 wherein the pulling force is applied to the endoscope radially
inward of the outer surface of the endoscope.

7. The method of Claim I wherein the pulling force is applied to a surface of a channel

within the endoscope.



- 46 -
8. The method of Claim 1 wherein the pulling force is applied around the distal end of the
endoscope.
9. The method of Claim I comprising the step of engaging an inside surface of the
endoscope.
10. The method of Claim 1 comprising engaging the inside surface of an endoscope by
expanding a member within the endoscope.
11. A method of positioning and endcap on an endoscope comprising the steps of:
providing an endoscope;
providing a sheath for receiving the endoscopé;
providing an endcap associated with the distal end of the sheath; positioning the
endoscope at least partially within the sheath; and applying a force to the endoscope
through the endcap;
further comprising the step of applying a force to the endcap.
12. The method of Claim 11 further comprising the step of a pushing force to the endcap
simultaneously with applying a pulling force on the endoscope.
13. The method of Claim 11 wherein the step of applying a force to the endoscope is
performed without contacting the sheath.
14. The method of Claim 11 comprising applying a pulling force to the endoscope
simultaneously with applying a pushing force to the endcap, wherein the pulling force is
applied to an outer surface of the endoscope.
15. The method of Claim 11 comprising applying a pulling force to the endoscope
simultaneously with applying a pushing force to the endcap, wherein the pulling force is

applied to a surface associated with an internal channel of the endoscope.





