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

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

desi rabl e because such procedures can reduce pain and provide relatively
qui ck recovery tines as conpared with conventional open nedical procedures.
Many . m nj nal ipvasi ve prqocedqures are perforned with an endoscope -
(incﬂﬂ%ﬁLg i fe dgeda pes). Such procedures pernit a
physician to position, manipul ate, and view nedical instruments and
acce$@¥W2] es Thissipplication cppams prierity it the dgltoveing patknt applications pdwidhrage herelishe
patient's baody. L 0SGO I t erm used ri,he suc n

"endosurgi c a{?%r%oﬁi%?%é% ﬁe%%‘§¥cﬁg %ésﬁllseerhacli giél o %ﬁres 1?)841519 gﬁ gpurbllﬁﬁliledi E\Sg{osgr oscope). In

this type of20p4/0230096% 10440666 (puplistedias &S 2004/0230096) iand €ISt WM40HS6 a pati ent
t hrough trocars, placed through theéﬁgd wall. [0008] Still less invasive

treat ments i(Rehlished ¥53R04/043909%); gach 4042098ugh i nsertion of an

endoscope through a natural body orifice to a treatnment site. Exanples of
t hi s [@09B} oaclhis=dphdat BhSEIRS pridrity ne inddiecorperatea by refetendd Us Pewtnt Applegissroscopy,

hyster OSCOpy‘Me%lsc%P ﬂl% l(l) grlsttl—faggnljgoadglﬁggvgi?g did an Add-to Catheter”, (Attorney Docket

END-5335USNP5) filed May 12, 2005 in the name of Long et al. having a Serial

Number of

[0004] Field of the Invention

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

devices and methods useful in endoscopic procedures.

[0006] Background of the Invention

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

trocars placed through the body wall.

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

endoscope through a natural body orifice to a treatment site. Examples of this approach
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and col onoscopy. Many of these procedures enploy the use of a flexible
endoscope during the procedure. Flexible endoscopes often have a fl exible,
steerable articulating section near the distal end that can be controlled
by the user by utilizing controls at the proximl end. [0009] Sone flexible
endoscopes are relatively small (I mmto 3mmin dianmeter), and may have no
i ntegral accessory channel (also called biopsy channels or working
channel s). O her flexible endoscopes, including gastroscopes and

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

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

size by the ir%l@r{jégﬁlﬁrahé)riottlipl’l?tea(f& %?%ggclls?%m?ggl%{sco%&, és%aﬁ}é%ggﬁ?roﬁl?&fénosc%pey\“ ce

Addi tionally, t physi cl an ney 0 accessory
when usi ng tahécabaosdepyd Madosithse prdvadiregenpley tenise nfja fexdbleehdosc@i1 0]

Certain specjalized enqoscopes, are avail abl e, sugh .as |ar rkj channel
endoscopes. s i PRI RIFBIHerooRrs S e bRgkBRerErle St aiThe dsed
to pass rel akdtioRIn¥arthé giStal SICBSSAR bE Sont@lied By BleQébrtsy @ARAR dohirylshpthsuct i on
| arge bl ood clots. Other specialized endoscopes include those having two

wor ki ng chamfeximal edde di sadvant age of such large diameter/nultiple working
channel endoscopes can be that such devices can be relatively expensive.
Fur t [(809] susbmledlegibleknaosdoped drel kdlatple snallil mgn ©IBaMNéh dandes): apbmag havehave
an outer dianeter that nakes the endgscape relatively stiff, oy otherw se
difficult td° lmtﬁsra‘aaafﬁsowgmqel (phioi cglied hispsycaprnels Qié?‘é‘t?'ﬁ'inﬁél‘%@?(%oéth&?

systens el gfg(|d &daeopdd Qﬁﬁﬁﬂ'%%a Qo ah@Lolofis ,eriavyﬁltégﬁlev%rkﬁg\o 25, 778,
Silverstein; US patent 4,947,827, Opie; US 2002/107530 published August 8,

2002 i n t he chanmelsdfvigaaaliamays oqf abeut 2.030 3516 @, thévpurpase. of @pteoduding add ant age  of
known syst efg. .51 el B0LLAL,J SFeLia Bl shale.cnd ghed sl e Haed
externally AN %ﬁﬁ%s%ope oMoV E iC ﬂ%y 2 AURE Y g%céssorszX | ack
preci si on orwithivDhé pRisnEl RS arebult, the accessory devices used by a physician can be limited

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

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

having one working channel.

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

intubate.

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

externally of an endoscope to move, which may cause the accessory to lack precision or
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the ability to be maintained within a desired field of view of the inmaging
capability of the endoscope. [00121 WD 00/ 48506 published August 24, 2000
in the nane of Herrmann di scl oses a defornable endoscope with at | east one
suppl ementary device. The unit conprising the endoscope and the
suppl ementary device is said to have a non-round cross-section. Such a
non-ci rcul ar endoscope nmay be di sadvant ageous fromthe point of view of
cost, conplexity, or ease in cleaning/sterilization. For instance, a
standard endoscope with a snooth, substantially-circular cross section can
be relatively easy to sanitize and clean. [00131 WO 00/ 48506 published
August 24, 2000 in the name of Kortenbacky. di scl oses nmethods and devices
for delivering a nedical instrunment over the exterior of an endoscope to
all ow the us . [ UITE | ar ge. fitetnro the. |y .of .1 he
endoscope. 8?@ghﬁgﬁﬁ%%ﬁﬁéﬁgigﬁhg%g%g %ﬁﬁ?%%fﬂggcﬁﬁgﬂhg'“@ﬁ%@%@g gf&e
resilient stemdpscopa flexible sheath having a reclosable seam flexible
pol ymer extrusions, and a floppy tangential sheath defining a |unmen having
an ir | ar i r ing " oML SGl 0ses a track
i th AR o e IR S G0 G RE R Bjso S Ded wi th
f eedi ng t ubedeforfrmblei endosmnpewith fat least knosupplemeatinadayvicea The @edicomptisibethehr ough
an internal ¢ annelgﬁ{ an endos?ogg..lt.isdﬁlﬁo known t o, advance a fﬁeding
tube toget heFRFPRC & bR GuRPbERENaLy, SRvickis 59 e dg opHaURS SPSSSERy: ™R he
feedi ng t ubgnoM-¢iFcufar BRAdscEe rﬁ@m‘e&n@dem{t@%dhmdﬂtm@nwm@& ofddet, of the
endoscope, and "draggi ng". the feeding tube along the outside of the
endoscope whiomplexdtyapicapryintiranimgistesidisaiion; §oninsigped, pstangdasd sndaseope) Vit a 1
Still, scienti i, | j, o -l ' d
r%tn?]oz)ttlf s%mﬁ%@% Bfr&dlar %Eécgﬁdﬁ .cﬁrpbest%?atﬁvbl?%é%t%@arqﬁyé a1

met hods for t intro ng nedi cal devices into astro-1ntesti nal
tract, including inmroved devices _ a net hods f | aci ng,.f eedi ng tubes in
pati dﬂ?i-’t [ OBy 5 1_1%1183 £Hreust %eﬂgf)é‘hthﬁﬂwi pbisapRgeD, I{[%gﬁmethﬂéjsone _
embodi ment, fRIePicE&SRPHeliVeMARRE nRidRl R¥hiRht Bvirthd\QderiRlof RPEAdIsQpe g a devi ce
on

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
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an endoscope. The method can include the steps of. providing an endoscope;
providing a device, such as an endcap, sized to be positioned on an end of
t he endoscope; and applying a pushing force on the device while

si mul t aneously 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
t he endcap. In one enbodi nent, the nmethod provides for pressing an endcap
associated wth a sheath onto an endoscope di sposed within the sheath

Wi t hout grasping the sheath. 100181 In certain enbodi ments, the invention
can be enployed with respect to procedur.gs. for use wth feeding tubes,
including without limtation procedures involving Percutaneous Endoscopic
Gast 1 ny / j : aneous
EndodaanT o ShrmbaRE e Sl et éhon o e R0 BN RRi o dR I 0F " e
Fi gur es [ 0020kndosGofiRE Theingethodscinanadtdecthé steprsifr priovicimgrn endosnpgpoavidiog sheat h
and track. [00211 EIGURE LA is. a scghemat.ic jillustration qf an endoscope
Moerted ;i EeUFLIAERIPIRy A8 BTt SRAST AN P HRERORS ARG i ac  on
[0022] FI GURBpHing d susRing F61eEBA tie devicishilabinfiafidolslyappllythgt Bpilliag fdreged e | A
showi ng the hinged latch in a closed position and feeding tube and carrier
bei ng advandbliensiaseope,rvaligein thpgpmtingforserpplieditg the endpscang is@ppligd through pon of

t he di stal of - t i I I | anced
on the trac E)IBQT@%Q@TQ gﬁ%ﬁﬁé‘lﬁ ulllgdggfd Fscgr(fgem é?%hlggé%f %ﬁ%&s?ﬁe&@ﬁpgftﬂ ?ggl)és how ng
t he proxi nmalin ércndéapt He oneerdbadimefitDh2 biethad EuREdS fot prasdingadnemnddapf f er ent
sections of a track di sposed on a sheath.. [0026].F RE .4 | top view

T ustrat | orfosEagut § B Grortd o aSOpRitep 5o sk Shiatowsit efeebrg £ 5
Cross-secti Qradhehthl ustration of a track supported on a sheath (it being
understood that the sheath may be forned of a thin filmthat woul d not

mal nt[@dl@] t hqn 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.
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circular configuration shown in Figure 5 absent an internal nenber, such an
endoscope, being disposed within the sheath). [0028] FIGURE 6 is a
schematic illustration of a feeding tube carrier in accordance with one
enbodi nent 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 wth an indicator tab
extending through a slot in an endcap to be viewabl e by an endoscope.
[0030] FIGURE 8 is a schematic illustration showi ng the distal end of an
endoscope being advanced through a sheath, wth the sheath, track, and
carrier shown in cross-section. [0031] RISGGURE 9 is a schematic illustration
of a distal portion of a sheath, track, and carrier, and illustrating the

carr g]%z;?nd AGTUEEds % &H%ese _ nﬁlﬁargtgn%fgka&@upgegé& SPRsHRBth R®einpack.

[ 003 GURE 10 is a schematic i1llustration o eedi ng tube having a
feature for yndersiogi thpt thel sherth gag g dgrered of a wiin film that aokld 1@ 08B taiFEURE 11 i s

a schematic i.llustration of, the. pr.oxi rtion qof the feature shown in

B gure 10, (SoulEy iR sn PG Eite FabdaOh ifebed ipenler SEELMGBRBEE LCe i
mai nt ai ni ng Beg digReédwithidloige $heathp desired position in the gastrointestinal
tract after the feeding tube is positioned and the track has been w t hdrawn

f G 00 2 e, st do view thdr awr
o o o MR R AP R AR T 3 ©
di stal portiembodfment pfithe posseatyineantiophant om) t hrough which nutrients may be

directed, such that the distal portion of the passageway does not have to

bend 9629 Ur EIGURE 2 [RRh &fthiRe iMultPatidn Qg ?Hi{%‘kle b&sdh B?a B dh anWitlaBik Eﬂb%vinf’%{é tion of

the teeding tube extending distally distal feeding port be
i nclined wi tdarmezsgheanced o a hsalfigeiion oWSE tRek, idprthcagipdiaytor ahaxtehding i gur e

il lustrating, weight in ant.o whi may be enployed at a distal end of
t he feeding ng?a[s%bgkﬁn %P@Bﬁ@%ﬂ“elwsagg bé'c%'eeﬁg?ﬁcgperl | ustration of a distal

portion of a menber which may be ) ) )
[0030] FIGURE 8 is a schematic illustration showing the distal end of an endoscope being

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

[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
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enployed to maintain the feeding tube in a desired position during renoval

of the -endoscope and the carrier fromthe patient's G tract. [0037] FI GURE
15 is a schematic illustration of the distal end of the nmenber of Figure 14
and show ng contact surfaces positioned, sized, and/or shaped for engaging
contact surfaces 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 menber of Figure 14 positioned with respect to the proximal
end of the rail feature on the feeding tube. [0039] FIGURE 17 is a schematic
bottomview illustration of adjacent portions of the rail feature on the
feedi ng tube and the nenber of Figure 14.4J0040] FIGURE 18 illustrates

i ntroduci ng an endoscope in a nedical device (which nedical device can

include a h ' . f tient,
such that isegevyBERY e FRRARuaARE WelpAEith b 3t by BELmplsy B A3 T BT
smal | i nt estdista epd v€the faglingtubhie j ej unun). [0041] FIGURE 19 illustrates
advancing a carrier and a feeding tube together on the track after the

endogemee aNdGURICK 13\ehdefi iRAHalibOe a8 R of b8 ehidifmay Be L NAL the
distal end of the feeding tube is positioned in the jejunum [0042] FIGURE

20 i || ustr atempldysd do mgintainthefeeding wbein a/desivedipgeitiint duping eshdvatiof the f eedi ng
tube to hold, the feeding t.ube i | ace,in the G tract while the endoscope
G S S RO e,

and nedicaIEQQV| i ncl ude a handl e, sheath,
endcag and track) are renoved in a proximal direction fromthe patient.

[ 00439032] GUHAE 13 iggtsebgneatict Hestrtieniphiihe digtabensinfithe mamfen of Fagure hdand om
tside th t | L ' | GURE
05" 1 st r ar R chftact slFra e Boliubita® Rhod Engriialet b aBine Epntifeely 0,

i Il ustrates ansbopioaimal gndiof rail fedturelassociatedsiidra featheg vubieh t he proxi mal end of
the feeding tube. [0046] FIGURE 24 illustrates the proxinmal end of the

f eediggs] UberBYREEh i hrsehidihticNBudtafiQRbf tAOistal portion of the member 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 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.
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t he nasal cavity (such as with the transfer tube of Figure 23) such that the
proxi mal end of the feeding tube extends fromthe patient's nose (froma
nostril). [0047] FIGURE 25 illustrates positioning an endoscope within a
medi cal device (which nmedical device can include a handle, sheath, endcap,
and track) into the G tract such that the endcap and the distal end of the
track are disposed in the stonmach, such as for use in a PEG tube feeding
met hod, and Figure 25 illustrating a cannul a/ needle for providing a

per cut aneous i nci sion through the abdom nal wall can be transillum nated
with a light source associated with the endoscope. [0048] FlI GURE 26
illustrates renoving the needle fromthe tannula and introducing a | ooped
gui dewi re through the cannula, and illustrating the distal end of the

endosg , : L r the | oop of the | ooped
gui dgw@ﬁ. [0048' |2:2I %%@S?plgg@g{%aﬁ%sgﬁﬁégﬂga@ t?élgc v as a PEG tube having
ale subst ially less than the |lepgth of the track) on the track

Wi t hqﬁ{’fg] PEC?SIFEQ%'é g Qﬁ'é%‘%‘&s BRoGiFnep sag 0 '??E Ffa“%fffét‘b%wftﬁF*&etpr%’HH‘aE?“dtq{e PEG

t ube to be ggghkag?%gg_nside t he body is advanced ahead of a second end of
the PEG to be positioned through the percutaneous incision, and showing the

first of u bei ng advanced. . off of the t kK. [,005 Fl GURE 28
11 ud0 P co PRARe bl B B PSRRI B8 e Pia bBEP R puphioe lpst o
graspi ng a |®@eeidal evits @Wudh as fich @ictiangfef fudBof Rigufeer3y Bethanst thé f;bhﬁna?aﬁ dfube
with the |ooped guidewre. [0051] FIGURE 29 illustrates pulling the suture
| oop and t hethe &eding tehsexgands Fremphepatigpies ness (Boge nost&ilber cut aneous i nci si on
and seating a bunper nenber at the first end of the ENDS119USCI P6 -8 PEG

t ube [6@EN] NSt FIGURE 25 l1Retraey paaitniig dnfeadgaspe withinalnhedioal dévicen@vhivhdnsdiape
positioned to , provide view f the seating. [005 FI GURE 3Q il lustrates
the nedi cal draisbeen inginde ﬁﬁﬁ%@gpﬁgeaﬂém@a, ?ﬂd&?ﬂc{({]@t%ﬂﬁlé@fz‘t SR W ot or nal
portion of taﬂfA’pEéadtth@&sﬁﬂé}mt&dhé fPdckiald diSHded MGAhOstbmb &) kgchi ROUSE it he

abodi m nal wal .
PEG tube feeding method, 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
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[0053] FIGURE 31 illustrates positioning an endoscope (such as a
gastroscope) disposed in a nedical device (which nedical device can include
a handl e, sheath, endcap, and track) into the G tract such that the
endcap, the distal end of the gastroscope, and the distal end of the track
are disposed in the stomach, such as for use in a JET-PEG tube feeding

nmet hod, with Figure 31 al so showi ng the endoscope can be used to

transillum nate the abdom nal wall, such that a needl e/ cannul a can be used
to make and/or pass through a snmall incision into the stomach. [0054]
FIGURE 32 illustrates renoving the needle and introducing a | ooped guidewre

through the cannula, after which the negi-cal device (w th gastroscope
di sposed therein) can be advanced through the | ooped guidewire, with the

di stal end quéf fi%e gE’ﬂn‘ﬁscf e iHGYd ﬁﬁ{a@@gt;]ﬁlg Eastr@é Qaﬁlwiﬂﬂqe Qﬁdc;st?@peg)?ﬁ%j'bf?&ﬁgpe

bei ng advanced into the jejunum (suc past t’he ganent reitz)
[ 0055] FI GURE0B&: viewingtaf sheeatirgsi t i oni ng a feedi ng tube (such as a feeding
tube having a length substantially |ess than the length of the track) and

carriigys2pn t PRIURESH illidiste S AN ATIENE anll %ﬁ@ﬁs@%éﬂé%vé& ROE th 61 drdRGkd unti |
the distal end of the feeding tube is positioned in the |ejunumand can be

vi ened by t ihe evictoalqopéon ¢IOBSREG Fubeigreptedifor intieslueiag egtrients throughtge t he nedi cal
devi ce and Q@Sirosqo f proximally into the stomach, while hol ding a nmenber
posi ti oned proxX M N*'behind the feeding tube to push the feeding tube off

the distal end of the track, and illustrating grasping a |length of suture
ext eS8y f rFAGURES k ilustrates nosibiening en evdﬁécmdp;@g agaigagigiseare) EMNpSeddUICl P6 - 9

[ 0057] FIGQU Wl |4 d e edi ng
tube ¢ hr ougl el Ui edit skt ERGpale ! Rardlt s B b 4T St
end of the fisodha§l traddsudhrthathibe erjdepp thendisthiGn8 S thel g@@hiRisc@e, ahd the tistd] eisd t he

external portion of the feeding tube adapted for.in i.n nutrients

Chr ough ¢ he BT AR CoRasrd il HORRG: BB foretLd 1 REEEalth FEbEbe bei ng

posi tioned imethdtE withiFdg\#BB 1 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)

[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.
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[0059] FIGURE 37 illustrates the feeding tube in place with the gastroscope

and nedi cal device renoved. [0060] FIGURE 38 illustrates an endcap | oadi ng
el enent which can be used to an endcap on the distal end of an endoscope.
[0061] FIGURE 38A is a cross-sectional schematic illustration of a flexible

prong of the endcap |oading elenment. [0062] FIGURE 39 illustrates the
endcap | oadi ng el enent di sposed on the distal end of the endoscope, and the
endoscope di sposed in the sheath, with the flexible prongs of the endcap

| oadi ng el enent di sposed within the sheath and engagi ng an outer surface of
the endoscope, with an Oring conpressing the flexible prongs and
posi ti oned against the proxinmal face of-9t-he endcap, and with a distal
portion of the endcap | oading el enent extending through the bore of the

endc 5|71 Ooﬁbuﬁt@ﬁﬁu&&tés@uﬂ R Giturd al@RHL R éﬂthé"fe@&liggfhﬁféitmh Wihgh the

endcap | oading elenent to be positioned against the drstal face of the
endcap. [ 006udisien BuRizh4litatiodiminglohalhand teavihg adistaendof thedeeding tolreain theoxi mal
face a handl.e and showing an endcap |oading el enent extending into a
central bor "M he handie. [0065] FIGURE 41 illustrates a ring which can be
attached to a distal portion of the endcap |oading elenent. ENDS119USCI P6
-10 [¥585] HIGURE 3rillpstratesttheexderngl portianpidhesteeding tubg adapted forgniigduc@gpushi ng
proxi mal |y , i all . i | face of

t he endcap %ﬂ{rknﬁﬁggﬁgﬂgﬁ%é ,"Mﬁ/r’.’?‘fagwag?%@‘? g}lé?ligg t%ggﬁ ?f ﬁlﬁgfgéta}&gg ﬁ Pégl?le?é% rce on the
out er surf agesitbnddie tlendmaosape with the flexible prongs, such that the end
cap and the Oring slide off of the endcap | oading elenent and onto the

di st adosepd fGURE PNHASERRShe FLARY tubkliEhEE dith te distds@bfesard s Blvi&

isonetric view of an apparatus that engages an internal surface of an
endoscope amemeed. be used to push an endcap onto an endoscope. [0068] Fl GURE
44 is cross-sectional, schematic illustration of the apparatus of FI GURE 43.

[0060]  FIGURE 38 illustrates an endcap loading element which can be used to an endcap on the

distal end of an endoscope.

[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.
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[0069] FIGURE 45 is a schematic isonetric illustration show ng the distal
end of an endoscope, the endcap, and the forward portion of the apparatus
of FIGURE 43 with a portion of the apparatus being inserted into a working
channel of the endoscope. [0070] FIGURE 46 is a schematic isonetric
illustration show ng expansion of a portion of the apparatus inserted into
t he worki ng channel of the endoscope. [0071] FIGURE 47 is a schematic
isonetric illustration show ng rearward novenent of an actuator of the
apparatus of FIGURE 43 to push the endcap onto the endoscope in a first
direction while pulling the endoscope in the opposite direction. [0072]
FIGURE 48 is a cross-sectional, schematigoillustration of a portion of the
apparatus of Figure 43. [0073] FIGURE 49 is a cross-sectional, schematic
illu io v l¢

Desci(?(%? oancI)? I%%rl\lgéetgitg?sgjuuf%edﬁ?%@ﬁt}?glggg”halgggg{ﬁ%lf u)s“t ra?g)haﬁéjrredl cal
appar at us 1Gaadledp gravidet Dpushimgdorse din thentistadffadetd thepmdsgmwith thcehandlo,rwhllen one

enmbodi nent , rat us,,10 . .can exi bl. ter or
Shoorh 500 dRPaREE RIRH R R PR HHanE aRE usfes b Eudosg MifnS BbSE ( he
END511 9USCI Rgongd lsush et the 208 carpdid thh0aiicside 40 f thespasfoading Blemehtshal end
of sheath 200. Handle 100 and flexible sheath 200 can each be sized to

recei ve an éﬁ&d@ééﬁﬁﬂFW%?@$%F%E§%We{00751 Appar atus 10 can al so include a
carrier 500 which is adapted to slidably engage track 300, as shown in

Fi gu@62] Erfdcwmmilluamtm sshamdticaninalapied df@nepmes thaeergagdsah end of an
endoscope, suc S doscope 1000 as shown i re 2. Endoscope 1000
can be any' tﬁfﬂarg?“éfaa&? P&W&P caBf %“de‘ﬁlﬂi?gélé‘?ﬁiem Py ‘ﬂl cap e ap 6%‘@’8?5@"’

col onoscope having an articulating distal section, and including a V|emjng
el emifi68]l 10 FIGbREad4nis ickassrgectioha nsebeématROfustratipn Qﬂihtapp@atemdb@&ﬁﬁ 43.ncl udi ng
without limtation gastroscopes and pediatric colonscopes can be used with

the po@dENt FIGURHAPBa sgwntaalehﬁm%ﬁmga&%n fsl%wm aa thmfbna Re aPERRSEpe,
invention include, without limtation, CF130L,
the endcap, and the forward portion of the apparatus of FIGURE 43 with a portion of the

apparatus being inserted into a working channel of the endoscope.

[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
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PCF 140L, or PCF 160AL endoscopes manufactured by O ynpus Corporation of
Japan. The handl e 100, sheath 200, and endcap 400 can be sized to receive
vari ous di ameter endoscopes, such as, but not limted to, endoscopes having
a dianmeter fromabout 9 mMmm to about 14 mm [00761 To introduce the
endoscope 1000 with the apparatus 10 into a patient, the operator nmay start
with a clean dry endoscope. The sheath 200 is preferably forned of a thin,
light weight, drapable polynmeric filmmaterial 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_g _circular or other regular
cross-sectional shape in the absence of an internal structure (such as an

endoscope) s the 0 di th eath 200
can be for neﬁ?z?}?ﬁgé r?g? &b F%l gbé]ﬂ'&‘gogﬁ 5115%91%1 Sﬁ%atﬁrgw IIg%nd?e[ ﬁdbna gbout 20
ksi , nore phxiblesHeathl200lcas sachibaRizad aecelte zhﬁen,doé‘dopé thersdtireugtar ti cul arly

| ess than about 10 ksi, and even nore particularly |ess than about 7 ksi.

The ﬁ&@gj}h C@I{baralﬂf‘s 1f00cfaH‘?1fio(? cll?q rEBt]tae ér%b DAY ady géggb gll(ﬁltb[}ﬁ&% gbt?efckl ess than

abou psi’, nore particula SS t an about nor e
particul arl ),BODeEsshoWam Bilgoret2. Zﬁﬂcqxp;‘iQO @n de sized hnd sinp@i tpa:ngagcuheadilstyl dndss t han
about 125 psi.. |n one enbodi ment. the ath can USCI Pg. - 12 fornmed
of *a i or | 1TSS R RaALPIdonsR 10R0 BeadBin By 2 JoBEropad 10GEBut 150
psi.  The elshyeompitidlly Avalabié &lddsope, S0 & £LaRtrbRopEEHINsEH pafadf aver age
of five or nore neasurenents, and can be determ ned using ASTMtest #D882

(St andard Testartigsianoa distal sectipaand|inclminge vicwang fziermqrmlrluowr&%% verkgigeet i ng)

using a gagey, %uﬁ{%%iboo‘cAﬁ Qi ﬁﬂ&%ﬁ@sc?é@ﬂlcldgf %@Bﬁ%éém(i)tah ?astr@s éﬁéstatnhh' ckness

equal to the ness o est
machi ne s peqﬁdrafrlo(holbnlscdpm cant k. uskdiwith dleeprhmdt imeerttiont Sratableeatdosapes foe  f or med

f afilmh f |
Chan  about Jrsandhe Pt ekt waheHindiEhap BRI P RE: G vt o
ASTM D 638) pdFi1abL, drep@rtl6@199léhd&scMeE’%aﬁﬁﬁe@rdamlyhpumb@owohIo@yﬁpaﬁI y at

| east about 5 Moa, and still nore
The handle 100, sheath 200, and endcap 400 can be sized to receive various diameter

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
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particularly about 10 Moa or greater. The sheath can be formed of a film
having a tensile elongation (neasured using ASTM D 638) of at |east about
200 percent, nmore particularly at |east about 500 percent, and still nore
particul arly about 800 percent or nore. The nodul us, yield strength,
tensile strength, and el ongation are determ ned as nean of at |east five
measurenents. [0078] In sone enbodinents, it can be desirable that the
sheath 200 can be inserted over the insertion |length of the scope wthout
use of a lubricant. In one enbodi ment, the sheath 200 can have a
non-snmooth, textured inner surface 210 that prevents the inner surface of
the flexible sheath from"sticking" to owger surface of the insertion
portion of the endoscope. The textured inner surface can also aid in

gripping th t . df 1t is
desired to ?8 a gﬁ%ﬁ%ﬁgﬁgg?ﬂggﬁgﬂ%%%ggggégb&ﬁ%g% %%??@ﬁﬂgﬂﬁﬁﬁéﬁqggﬁ?ace can
be text ur ed Hecdldtiemodtles aslyitldcaengin cancbegiersemaiel as as avade, of divelbotrord he

i nner and outer surfaces ma e textured. i nner face, aof sheat h
200 1oy hay HERUSERNS T0cn b daemid tsies SEse ADRY WieRiE Bt MiftpeRor o
textured tHanTdiRe PtipEitics bf TR PlashE SRRtiHS) Wing\Welage |agth dfepd it daban the
out si de surface. [007 The textured i nner surface can be provided wth

el evated porwidtnf 1.Giaph esteaithisknass eaup! taghe thicknpisied theofild fg about/AP@d and
depr essed p%éhp,oééﬁ 2 tEQ a MAL SRGE of ?.ﬁ?nh’?ﬂﬁé. $H64 ogd%gent' tﬂg gllélqu-l Lipdom y

spaced bunps o rotrusions, or alternatively, can rovi y raised
portions (sudomedofladiipchave alawdoltus pf by than abomt § kiihayietcsttengthtof leag)thaar | y

spaced END5119USCIP6. - 13 intervals, which intervals.m f eral ly
i f or m SpadPRtl 12eh udd IFPBIeHrepr ot MRl (sl B oRtie YA AR AT SR ¢ &r
of a rQUghn6§ﬁtﬁ%ﬂfﬂQ@PH?ﬁé%ﬁ%&%%&moWﬁ%hﬁmk&@Qwﬁﬁﬂﬁ%@m&yﬁﬁagﬁﬁsﬁﬂn&ﬁﬁ" I'S
the arithnetic avera the absol ute values of the neasured profile

e o
hei ght devi aqart:tﬁn_klﬂdiangﬁéQ Nipa errereasert (Tae shrath eandetormed of etfilmdievingariensige 728
of the 27s e%ﬂt'g&l'i(m](grrﬁefasmmi e§A¥T§A HRASPAU 1east WGt J0B GRARRY ARA herein by

ref erence. roughness avetrage can be neasured using opfica

i nt er f er onetpagticulatlly aaledst gbout Ned/pereent 14 sBD moraganigulstly hlbae 8G percentioe

Analyzer narrr‘f(%%??he? %oczfglgg, y%?crl Et(r)ern%ﬁ{, %rr]lsi?g 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
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M ddl efi el d, Conn. The foll ow ng neasurenent paraneters and anal ysis
paraneters can be used: [00801 Measurnent Paraneters: Acquisition Mde is
"Scan"; Canera Mdde is 320x240 Normal; Phase Controls (AGC is "ON'; Phase
resis "Hgh"; Mn Md is 1% Mn Area size is 7; Discon Action is
"Filter"; Connection Order is "Location"; Renove Fringes is "Of'; |Inmage
Zoomis |Ix); Scan Controls (Scan length is "Extended"; Extended Scan Length
is 11000 mcro inches; FDA Res is "Low'). [00811 Analysis Paraneters: Filter
is "Lowpass"; Filter Type is "Average"; Filter Wndow Size is 13; Filter

H gh Freq. 1/ml; Filter Low Freq. 1/ml; Filter Trimis "Of'; Renobve is
"Plane"; Trimis 0O; Renove Spikes is "ONI3-Spi ke Height(xRM5) is 1.25; Data
Fill is "ON'; Data Fill Max is 25. The neasurenents can be made with a 5x

Mchel son  GhiRAIs Whick @Iﬁéna/al@ rﬁgagtbt%%f gt?tggl%lgﬁ/sun?ﬁﬂn REacHRATRR Wil @Rledndr

ot herwi se coated to provide _an gen opaque surtface that reflects
| i ght. Gol d sodadeicay be areapymedhipptimschiairowghaessduenage measprespant.tvérererg Syst em

00821 | di : J f f h 200 h
Foughnese. avEMRIS gRTHR ek Br Pasce thanERate: BBe PERE AR (Boosoo

i nch), nore rdakiired profild heiglirsisvibtians divibalby 0 alatslehfbas set fokth ofipage
particularly |ess than about 250 micro inch, and still npre particularly

| ess than aﬂ@_ét(’f%@Mie@irﬁBn pﬁwphinﬁyéﬂéanéh%@?ﬂ%éqcom?éat%hfgﬁﬁéggefer&v@r age
val ue of therjenBehnsidll&age CAbeReREEYESR: g@?&ﬂ inRlfefitHetBPOHA ai?%o mcro inch,

nore particularly between about 50 and abo 250 mcro 1’'nch, and still nore

parti cul ar | Ne#NDEW19030 IRGgingSusface\Beucterd duialyzer marlietath by yge Sorpomtion pfich.

The roughness. rage value .i.s determned .as _a nean.of at. |east five

measur enent SIQBOES] CHE 1 Aol Msyrestent REeBpEiiind 2yt AT g s o
coefficient wfuséd:i ction which is suitable for gripping the endoscope with
the sheath 200, but which also allows the endoscope to be positioned within

t he h w Ve i t 8. J AT ap have a
e, 0L b PESFARLY £ Bly thah SBhe e ik iesmon hove o
can bot h be Ni@sl; Phase Controls (AGC is “ON”; Phase res is “High”; Min Mod is 1%; Min Area

size is 7; Discon Action is “Filter”; Connection Order is “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
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than about 1.0. In one enbodi nent, the coefficient of static friction can be
bet ween about 0.3 and about 0.6 (nore particularly between about 0.4 and
0.5) and the coefficient of sliding friction can be between about 0.3 and
about 0.6 (nore particularly between about 0.4 and about 0.5) using a
friction sled forned of Utem 1000 nmaterial. The coefficient of static
friction can be between about 0.2 and about 0.5 (nore particularly between
about 0.3 and about 0.4) and the coefficient of sliding friction can be
bet ween about 0.2 and about 0.5 (nore 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 frictLpp-can be neasured using ASTMtest
#D1894 (Standard Test Method for Static and Kinetic Coefficients of

Friction of JghashizGolt fé@n?gﬁoﬁh?f’l*ﬂ &Lgknchﬂﬁne @@%ésﬁ' F% eo\];ahFer is %t%mnécﬁ

determ ned as a nean o Ve nmeasure
enbodi ment , ashenshedthlelive aratmeerhiontsred of a thernoplastic poI on efin film
havi ng a t hi ckness of |ess than about 0.0 10 i nch, and can conpri se

pol YRoe¥aY | eNfhe in? |sM‘?$c'3>6'f ﬁ{é%’heﬁﬁ‘ dodtantHales c&élﬁ&@ﬁ’cfof il AnehieR it or t he
sheath can be forned of a i I'mhaving a thickness of between about 0.004 to

0. 006 i nch, gmpmgpbn ¢ridosdope Mythab@dteathdoowt which. alsoradlow itheadmidescopé 1 bies
| abl Hoof d h | d
o e & ot fed iR s e o e SRR, 4 tablshiRidaShlifke chF VL, 29

[ 00851 The hagveffieich0Of aait fietibanetcoeffioiny o Sslidirpbirictioimiviich @hn both ©k Lds ng
without limtation relatively rigid bioconpatible petals and plastics. One

sui t abl e nattB#n ghout |Brinenesmbodiven, ghg@eﬁ’@lent PEstatigicton ean hehetweenabetted i s
nol ded pol ypy, 3)5»/& 9361 O%U(%rt?(ﬁarh&ll% éasét@wn%ba& W%@@Bﬁand%ﬁé\lm&% from

Hunt sman Cor p. Houst on shown in Figure 1, handle 100 can
have a generSzhlding fnyftiqnman ibe bbt“ppmqumaﬁ 3gwd abat OmmOrmmlaga@y petegémabioutopeni ng

o 1 o . 5 ERSPRSys 3RS AR T e Bl 2
for receivi rnjs&ﬁc M@ﬁ@@@ﬁe b&hzeerhﬂmdt @2 and aouk 06|(n*©hﬁp'uﬁ@clulsfr£¥bdt\ﬁ&ﬁlahbmg t he
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
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endoscope can include a generally cylindrical channel section 103 (shown in
phantom corresponding to section 102, and a generally conical channel
section 105 (shown in phanton) corresponding to section 104. The generally
coni cal channel section 105 can taper froma relatively |arger inner
dianeter to a relatively small inner diameter as the channel section 105
extends distally. A track support structure 120 is shown extending from
sections 102 and 104 to support a track ranmp 130 at an inclined angle with
respect to the longitudinal axis of sections 102 and 104. Track ranp 130
can support the proximal portion of the track 300. [00871 Figures |IA and 1B
illustrate isonetric views of an endoscop®- 1000 inserted into handle 100. A
hi nged | atch 140 can be positioned at or adjacent to the proximl end of

track 300. hlﬁrge g@@ %{h ti'e“t@nﬁ@d‘is %l&ﬂd&%ﬁ@g@lén@,eﬁu% acts a@%iﬁ%héa%%ﬁﬁs?ﬁay ucture

120, such as I'ving hinge or ni cal pin type hinge. latch is
shown i n an 13p@hAESE9G from HuyntsniingCorp. df Alamstdn IX%6| osed position in Figure 113.
The latch, when in the closed position, extends over the track 300 at or

adj a?(ﬁ]%]t t heaguhewh iFigadl, BhndIO €00 EAAVAR ge&?dllyaﬁzﬁh&!icai Proxhd \&tioh N2
conponents slidably supported on track 300 from "unzi pping" fromtrack 300

or ot herwi sdapapagrafisplongaiagfergasaiying kn gol9sepne ang angdiacenidpstallyre 1 B, a
carrier 500 . [: / 0 i i el aj are
shonn' bei ng “SnpnE SO shit 1BR°ThERKACRATHARES ah SlBRE 1 FPRR BRI 557
An el asti calehy fextendnphreerdendope. Thahdndledniptenyat dhdnnelfoordceieing thk st al bi asi ng
force on the ,endoscope.apd a prgximal, biasing, force he handl e 100. For

| nst ance, 1 RBAFSANR @n Tesedecmgpnpialy GIdse ehaue] wekion A3 Ghehn SHRROM Fi gur o
18 and 19). cbhespBhdifig t-sedtisr P02 afd Egt%aanglégﬂihmhaﬂ&l soetiendog (sRewinPor tion of
t he handl e 100, such as the track ranmp 130 or the structure 120, to forma

| oop that erpbprtempgorgespendingie sestiond4edhosenspdly ronigal chaene! sestiend@seaspe
accessory C*%?;J%gﬁ mpaolrefativ%-lgﬁeg%]rgﬁﬁér(c\liaﬂelié’?r?o &ﬁgatlv%{mlﬂhn%rgﬁ%ﬂ&&%%dat' n9

variation in ndoscope assi sts 1 n nmal ntal ni ng ut ness t he
sheat h, and chasiebgestiom]0e@dteridaidistatly. eAgeagle sepportatrutthe R4doshoomeextandinge
handle. The f%massé[c{ignssf[o&%%d ‘185‘ tobs%pport a track ramp 130 at an inclined angle with respect

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
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enpl oyed to conpensate for | ength changes due to scope bending, and to
provide a reslient biasing force urging the endoscope distally into the
handl e and sheath. Alternatively, instead an elastic strap, a relatively
inelastic strap could be used, and a biasing nenber could be enployed in
the handl e or sheath to maintain the sheath and track from pleating or

ot herwi se "bunchi ng" on the endoscope. For instance, the strap could be
general ly inextensible, and the handl e could be forned of an elastically
extensi ble material or geonetry, such that the length of the handl e woul d be
extended when the strap was engaged on rel atively | onger endoscope. [00891
Endcap 400 can be forned of a thernoplastgc elastonmer for fitting on the
distal end of the endoscope 1000. The endcap 400 can be forned of a

t | h f iyl arl
et aeen about iy it BRFFbRop e faidE 106, 13th AR hackHmpd3] o e RBARIY 1 Y
t est accor ditodora JaSp khdbaed)es a‘ﬂmmcmnmlmerdascopel(moesmmn@ndmcomee g.

slightly expanded to fit ov he dis e endqscope w.th the

di stal  end groessory <Bansbedhe s S A0S BiF ol SaBRSIAIS R | abi o
material fr Odﬁumbgénengﬂ%aﬁstéﬂﬂnﬁaﬁm@g fa@iBR b kit et omdIMiitom ene brand

t hernopl astic elastoner. Provid gg}an endcap 400 froma material such as a

t her mopl ast i BaiBlagdaGRREAgLRMt Bbthe g Sfa@ml@thedlaﬂwat Theelastipstiangampe400 can be

pressed onto, i e detai
bel ow. [Oogoﬁd&@fegru?%ﬁhp&{ggg%r IE@?‘ %ng&%gg %&ié bg&qgﬁég@% é{gbaggn i ncl ude
a generally leyliennbiasmgforcdmgmgphﬁd:ndoscoé&fm,stauy mtstlmlhahdaleendﬁlﬁ,aﬂa proxi mal
face 414, angd a cen raI re o em

th th
ot ol and U E Rl B0t sB8 6 Nrbi R R Tebte S SehBlbe RECMaRS "

ci rcunf er entijadin %b&&@hl&l%e%ﬁ%’ﬁéa iftéhd haRAe Gxdsl@ﬂﬂrté nﬁhﬁ’élﬂ thbedteagd h of
the internal surface of central bore open|n§@420 A track recess 424 (Figure

2A) can END3ack{ioa) Heatingpor gthgiwvige dbunshingeon ths spdessene. dior pstipch drastiep 410.

The recess 4 ! Wdf ”ﬁﬁt and can be
si zed and sﬁéée 3§ﬁ§%§£ﬂ§gk %gldMMtﬁ ﬁhdkn%Pﬂ traeﬁgﬁgﬁgaé?v desired,
t he proxi nalexeagidleahatetia o geamaipe michghat 2 lewgth béthe hpedle dvoold beteatendede d

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

[ 0091] The endcap 400 can al so include a slot 430 (Figure 2 and 2A)
extending through at least a portion of the body portion 410 and openi ng on
the distal face 412. Slot 430 can extend distally froma surface boundi ng
track recess 424, to be disposed with respect to track 300 to be at
generally the sane "o'clock” position as track 300. Slot 430 can be sized
and shaped to receive a tab or other indicator device, as described bel ow
In one enbodinment, the proximal end of slot 430 can be generally aligned

wi th channel 320 in track 300 (described below), and the distal end of slot
430 can be inclined radially inwardly as7the slot 430 extends fromrecess
424 in the distal direction, such that a tab or other indicator device
extending t I t y to be
vi ewabl e byrH é:l,écz)jpltﬁ |ﬂ§:gsuPi)% phdréogdn 3g§égggqig'ogi.lé yfﬁ%g %%%Ig%{ éﬁ%‘%‘ dé%ﬂ%% j oi ned
to the di st ahe progintdl fachd 14, ame tchn B@ﬂzdﬂyandrsbap@d ite ecotize tmtdmd end o€ theaack

can oxtend (LB HEdES PRgorEel i SRR SFS0PERRGHE s LB TPATR 300

supported ono afi@@tmpré@hethé Bndap orith tIRIUiRthl dnBf tHeaGlosbeoM i n phant om

Figure 4 illustrates a top pI?n view of the track 300, and Figure 5
|1 00.
H ouTdgsR] oS TR QB ROB B! STyt Ybliad (136l 300 SHPRALIAK, Mo aRGRIA RO, 11

di sposed on ;mmmrn:fmlse:lmmg pbftl’onl4 1I0umti bpdningion the djzad Exe 402 1 r$lott43bearng<tend
under stood t

n one enhodi nent, the wa he sheath 200 can be
general ly fl %%JIYdtlr%maSarrfa&? ppding prack rgeqss &4 {9 E? @'ﬁreosgéwr AESPECHIQ RS nt ai n

the shape sjpguhbé it (%h&l‘dfl the sk R@ulockh sﬁl&ﬂ&@&&cl@ﬁod hQoefm80smaRaiRl ot her
i nternal support. rack 300 can be a generally continuous, unitary

pi ece of natasd |8bapedvm r@helem tabax othepimgicated denitd, ps descabgyt elawf Iianieent t o reach

oM 2, POt E 3R ERLo SR el ol ] Ok sF B
18 i nt esti narack Bt des@bed aalobx) afndltlimtlstﬁ)rfena of klex43d @np»ehn)ﬁmed fadimdiyer i al , such
g: ]? )(;'; rml;geid §n‘§é)flf‘ﬁ/ r 9 ellgtn4e30 extendsS Hé)r%?gcle(sas L{Iﬂtlg Iilllea(llst rrgct\{\gg %Lrl]chtt[lgtcal%at?gro can

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
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23R2Acs321 avail able from Huntsman Corp. of Houston TX. The sheath 200 can
be joined to the track 300 by any suitable joining nethod, such as by
ultrasonic welding. The distal end of the track 300 can be over nol ded onto
the end cap 400, or otherwise joined to end cap 400 in recess 424. The
handl e 100 can be joined to the proximl end of the sheath 200 and the
proxi mal end of the track 300 by any suitable nethod, such as by wultrasonic
wel di ng. [00941 Track 300 can include a generally C shaped channel body 310
defining an inverted T- shaped channel 320 in cross section. The body 310
can include floor 312, upstanding side walls 314, and inwardly extending
prongs 316. The body 310 can also includgga plurality of circunferentially
extendi ng side tabs 330 extending outwardly from body 310. Adjacent tabs

330 on each gledeorodioh ack ANRe B, BRBRRSEHARMer b Ut Adidde |

scal | opi ng (s ure er spacin
as not chi ngolstpeopebanat @lna smltm1efmaxmeb|ﬂdm whigh tﬁablew(r mlbe&@ﬁned'l' h Eluhminan 330 ar e

hown j oi face 210 of t T b
Soimed Lot MR AREET sy e o Ty v LT en fihe Sheh 28
adhesi ve or ighbeto th@&%mmgidh 9diatl ORRRs MEHBhcibR] rggul{rhmcem@m gtheory,

the tabs 330 can be e to stabilize the track W th respéct to the
endoscope whh¢ disid eefhdf)@c@tpek peo mshetqquldcdmomhélmwdzap) 400 tos OthabSlse help to

Tl ntai 0 1 3tk B8R 8oL he AR Han B THBLEYY Sk S hERHyIARIEF, 320

wth resped? oscope cor ing HRESHea

track 300 cahe ﬂfbathmﬂah&dlequﬁ}ﬁmﬁf @idefitheatrdck 368 bg abyditableandthdd)euchrddgcope
1000 to different, o' clock positions, and the tabs 330 help to maintain the
track 300 (aHERSORis INB20) in proper radial orientation with respect to

t he endoscope. The desired radial orientation of channel 320 is illustrated
i n Fi[g9de 5,Traék 300tdar imlwles-geaatllpOahaped thamle] baalydrl€l dakning @h invextedh®t ry of

channel 520 RSB genPial bt SLigact Hhibod SRS RREX NG hrom (he
enbodi ment  afdeti1sBN 8 SMatinwAB ixkeddingtphéhgk 326K TROBb Y23 0@hn hieasichasa
plurality of circumferentially extending side tabs 330 extending outwardly from body
310. Adjacent tabs 330 on each side of the track 300 can be spaced apart, such as by the
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.
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portion which has a greater flexibility than another portion of the track.
For instance, the track 300 can include a portion having a bending
flexibility and axial flexibility that is greater than the bendi ng
flexibility and axial flexibility of another portion of the track.
Referring to Figure 3, the track 300 is shown schematically to have three
sections of different flexibility. Section A which can be the distal nost
portion of the track 300, can be the nost flexible portion of the track in
bot h bendi ng and axi al extension. Section A can be associated with the
di stal nost portion of the endoscope, such as an articulating portion of
t he endoscope. Section B can be relativeljy_.less flexible (nore stiff) than
Section A Section C can be the proximal portion of the track 300 and can be
rel atj y ss..flexihbl e than ion B. .ln one odj ction A can
exct orl0SRLY AR o ol B BrsSens G, BARGH BB ke FERUS®, 1 G
Eanbod; ment , h;ﬁdi&od Ql;'@h lhad glfﬁhner ﬂé)ﬂl@ilﬁ?}y tBaDarw@ter pertioh of e@stacRbBoit insifhcethdies.
0097] In the odi nent shown in the Figures, .Sections A and B are
i nterrupted taftcﬁgﬁf) &fRynelude 3 parigniAYng albe%da%gzﬁ?x}@ﬁr%wg&%al ﬂsmg%m@ét Bhe
bendi ng stif§passhaidle fl)@:?dié‘%‘ﬂéiibiﬁw drldn& P nedibiRof dnBHePPSHtioNBf the tragict i on C
can be generally uninterrupted. ThHe interruptions in Sections A and B are
provi ded by Referingds Fighires}, ithestr®@k (300 fgsshewowehematiFaltyito dgveathsgededtions e slits
340 on the t. ' . e.track, . 3 I t red ongi tudi nal |y
offset) rela '?@reeg{ %i&zba{g&‘ tgc%ftﬁoélrg’sﬁ%'?ﬁ?%aqe]tg ?‘@Ss? f |§l gt%%?lnoc? n%t(d%ei t(ﬁ%lkgp 8’tqnag track

body 310 ar ebethé makt fpxétle porkibn bhthe $latk i both béndihgainb akiabéxdensivh. Seetidnrack body
310. In the enbodi nent shown, each slit 340 on one side  of the track is

posi ti oned HENPRAOpBIedeY tpdistahaoaiostianl the frdescopeHeh spatiedatiede of
the track. BaghoPlf thiendodide336tAT O RISkVATRE RELYREA0R ft) thal! ac] acent

slits 340. I'n one enbodinent, the slits 340 can have a w (measur ed
paral | el to $detion Andettianf C cahbathe pra@203l poftioned shet traxk 380 oud can iglelatively, nore

particularly, less than abo - 005 i.nch. e.slits. 340 n f ormed by
oy st t abl degrfRdbRErae, b MRtttk sric d e senEARuER rfidTG by
theory, the atddebticing csi egerydbogt 26 inthes. & drieSenbddingen, the Ryt heftfacki ent

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

the track fr¥ihoenRsablsrshgbout sBMche carrier, or "popping out of the track
such as by defl ection of ENDSJ19USCI P6
[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
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-20 prongs 316, at positions where the endoscope is bent (or other
configuration where the track is bent or otherwise to take on a curved
configuration). The provision of selectively placed interruptions in the
track permts the track to follow the curvature of the endoscope w thout
significantly increasing the bending stiffness of the assenbly of the

sheath 200 and endoscope. [0098] In one enbodinent, the slits 340 extend
through the full thickness of the track (thickness as neasured in the
vertical direction in Figure 5). Additionally, the slits can extend from
one side of the track to extend across the full the width of one of the
prongs 316, and the slits can extend at2peast hal fway across the floor 3
12. [0099] In the enbodi nent shown in Figures 3 and 4, each of the slits 340
can ext end th5QuGHs A Bosiishdwid BRATSCOH: it B (Eiker AR liRAALlote tigepend ng

upon the location of the slits 340 along t ength o e track, the slits

340 can ext gragk isdhent othatherivadeftotake obatcurved configuyatioay r Bwsprovisioniofl sehectifely he
track. For instance, the slit 40 exten Cr o t he | ongitudi.na

centor |1 ne JTRERATUSRs i Fak prrRits feegh oo lom s PG ST gure 5. che
di mensi on Wentbdcupd wth&s sighHicahttl ifciRhsing the 'béncﬁ%%]ﬁffﬂieﬁlgoﬂfﬁlé &séhBly ofdlef way,

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

bet ween sl i tsyeathg0dand ¢ndoscope si de of the track 3090 can be about .120 to
about .130 inch in Section A and about .250 inch in Section B. [00100] The
st aggen9syl arlnangembodimefit, teistis 330@xtehdithrenghaehdfublehiokikss bethe emtler | i ne of the
track can

pr.ovi de the advant age t.hat..the t.rack 300 doges. no ave, a
| ongi t udi nal (fye Git3° MFgeIs© H‘atggv'fiﬂ‘ﬁaﬂ dirgetiondp FIguFey e%?slt@nf‘l:%g? SE‘FS"GBndi ng
| oads. Wt hQittenB@ioRDone $ie Fdhdi¥adkhs eXtknd 4di6ss tid RUIRE KRGS SRAUTMRI ProYs Sl its
340 can be viewed as providing bendlng sections (indicated by reference
i

nunber 344 i} 6Rnguheslyy canextand af feastihalipay acress theflepr?d2secti ons 344 can have
a length 346 (Figure 4) defined by the anobunt the slits 340 on opposite

si deg0039) t hanithiegkbaitélt aRowihFifies Deamild, Rgcisehé SIS 384 danhsxvepdahrobgh the 348
defined by the |ongitudinal spacing of one slit fromthe imrediately
adj acent s i full ghicknssn ofghg trepk flditionalhy depeadinggpon theglpgatiop g€ the slits 3dfAe

Section A AhaEHERGEY of 08 ERE RERRD MY el G HY 1t haRaoulndtfily nh 11
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.
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END5119USCI P6 -21 [00101] Figure 6 illustrates carrier 500, and Figure 7
illustrates carrier 500 advanced to distal nost position on track 300.
Carrier 500 can extend froma proxinmal end 502 to a distal end 504. The

| ength of carrier 500 can be a length sufficient to reach froma point
outside the patient to a point wthin, or distal to, the patient's stomach.
In one enbodinent, the length of carrier 500 can be at | east about 100 cm
and nore particularly at |east about 72 inches. The carrier 500 can include
a body 520, a generally vertically extending web 530, and a track engagi ng
rail 534. Carrier 500 slidably engages track 300, with rail 534 being sized
and shaped to be slidable within channel2B20 of track 300. Carrier 500 can
be of unitary construction, and can be nol ded or otherw se forned of a

sui t t I rier 500 i | atively
U P A BB RSO TR b S Sl BB L
provi des a anes pesigat orotnadk 300! Lsatrflatfiom:an)éxten&r frblﬁra protimaligcfoRad adistdl r ack
300, with th end e 1000 strated advanced

t hrough the o éﬁ L@‘éé gﬁh f{‘@“fqr%aéf s g Fteflbwrsactﬁéngaﬁ@ms on the
endoscope’ s @iideithe Eﬂ%nf@@ﬂdlﬂﬁwﬂﬁn Jrla@td@aﬁmelpaﬂeﬁfs tdiRadh! g kne300. As shown
in Figure 8, the web 530 extends generally radially inwardly from body 520,
to position anthedimgnt, thalengthif sarripr $G0wan de of leash abarrl PP em, arsbrigrepagiculpip
Cross- sectlo 3 d 1y
Cnvert od » Tt aABER 2 RaRR B e o SRR R MoB ERD BB
channel 522. ex@ndimgewebaszﬂ andr teack enghghighail 884.1 Ghrrigr Sommﬁbﬂyleng@ﬁgtrkckof body

Faci ng o1 denih tB ! SSHhs stk Sb skt S AR HR SBaBIOP ) eeeRaPhg

prongs 516 heytifibs00RAREE BPﬁMtaBﬂé‘dn@@uc'in'oﬂea%d%&@bé!‘ﬁioﬁi%d%? 6th§%§@ﬁimﬁ&%fta to
define the throat of the opening of channel 522 The di stal npst

portion of tsu#tahle materiehdagnggmbedimentadartens 08hs &megpéa lativelydgwridctiady 520
to provide t Tab 536 can be sized and shaped to
be receive %a%ﬁ P i&%ghﬁa%ﬁggg%?Eggg)As the carrier 500 is advanced

dlstally on track 300
[00102]  Figure 8 provides a cross-sectional illustration of carrier 500 supported on track 300,

with the distal end of endoscope 1000 illustrated being advanced through the cross-
section to 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 S00 has
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the tab 536 will be viewable by the optics of endoscope 1000 once the
carrier 500 has END5119USCI P6 22 reach its distal nost position on track
300. Referring to Figures 7 and 8, the tab 536 can be viewed through
endoscope optics elenent 1100 as tab 536 is advanced distally and radially
inwardly fromthe distal end of slot 430. [00105] In one enbodi nent, the
carrier 500 has at |east one portion which has a greater flexibility than
anot her portion of the carrier For instance, the carrier 500 can include a
body 520 having a distal portion 520A having a bending flexibility and
axial flexibility that is greater than a nore proxi mal body portion 520B of
the carrier. Referring to Figure 6, the2zarrier is shown schematically to
have two sections of different flexibility. Carrier section 520A can be the

di stal st PehliisQfktdl imdsh Fossid drftkack 306, Cﬁ&e&ﬁlﬁtt@ﬁgﬂ%w doliRX1HRlt8b 536QGh 1 on of
the carrier in both bendihg and axial extension. Section 520A can have a

| engt h of atbelvieyad thtpugh emdaseapgepticd eleraent | Edtbardalnedn is advanceddigtaly afd Sect i on
520A is between abo i nches. and t..A0 i nches, and nore particularly,
the |l ength d?l%@%ﬁwgﬁhyé?ﬁﬂ%ggﬁuﬁgm%ggﬁgéﬁ&about 6 and about 8 inches.
[00106] Ln the enbodinment shown in the Figures, body section 520A i s shown

i nt erlPUYSEd latone pmbedipgnis theicarrigr PP& hasah ipast ong ppdi@n dvhi¢has serentas dlexibility ness
and the axi ' : . sgal: [ . :

interrupti Oﬁtéa%%igi%@ﬁ%@gfﬂoggg%gr;@g g(grrl?sg%{c%’ftﬂgf#{lg}@0@8%%%0%&?%0 Fi gures
6 and 7, t hehasinigtasli$d@odiont 32OAthayingiadeadiag flekibilitpand axial fledibilgP Ehaaise

staggered (longitudinally offs rel ati o.each .ot her. such that the slits
on oo oi de BreHn 4 e msStmal bodyoBortbe SESURE Retrie KA Em Rl Gt her
si de of the thoeri&rA0 shdwh schematsalQ el HERB kws B\ibns sfafiffersht flexidltyoTapiee Si de of
the carrier body is positioned axially halfway between the two_adj acent

slits on t heseeio0Acag bg thegtistalipost paition ofthe gamist, apd saryke ths mpstBexible
separ at ed by, s/ 1 4q. . |2 i LI he
flexible ta Ogtlédé.‘t (zfrgge %ﬁrelérsﬁi%? til bgﬁ%ﬁl g{;}l} #e?fiﬁgfggglgge%%ﬁ? thz ?‘l“ke;l%%'l[ ?s{%vglta portion
of the carrilengtlhoDatfleasmaboutiZrpiches. dublie ehbatimeéninthe iigtigoffSeotidn 5204 isr ack.  For
nstance, {1 et ohGob% Ra%s ST bRk 10HRhest B R8T 5r RELMS e hgor hich 0

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

[00106] In the embodiment shown in the Figures, body section 520A is shown interrupted at
intervals along its length to reduce the bending stiffness and the axial stiffness of the
distal portion of the body 520. The interruptions can be provided by a series of slits 540.
As shown in Figures 6 and 7, the slits 540 on the two sides of the carrier body 520 are
staggered (longitudinally offset) relative to each other such that the slits on one side of
the body 520 are not aligned with the slits on the other side of the body 520. In the
embodiment shown, each slit 540 on one side of the carrier body is positioned axially
halfway between the two adjacent slits on the opposite side of the track. Adjacent prongs

516 can be separated by slits 540.

[00107] Without being limited by theory, the flexible tab 536 and the slits 540 can help to prevent
the distal portion of the carrier 500 from “jumping out” of or “unzipping from” the track.
For instance, flexible tab 536 can “bridge” the space between the slits 340 in track 300 to
help prevent the carrier from being discharged radially from the track 300. Without
being limited by theory, the width and staggering of the slits 540 can also provide
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hel p prevent the carrier from being discharged radially fromthe track 300.
Wthout being limted by theory, the width and staggering of the slits 540
can al so provide END5119USCI P6 -23 sufficient flexibility of the carrier

500, while preventing a nenber slidably disposed in the carrier from

"unzi pping"” fromthe carrier, or "popping out of' the carrier. [00108] In
one enbodi nent, the slits 540 can extend through the full thickness of the
track (thickness as neasured in the vertical direction in Figure 8).
Additionally, the slits can extend fromone side of the track to extend
across the full the width of one of the prongs 516, and the slits can
continue through at |east a portion of theg-floor 512. Each of the slits 540
can extend through the full thickness of the track body 520, and each of the

slits 540 ¢ @ﬁ(ﬁéﬁ?l@%bﬂﬁ%@%ﬁl?g:&'rrllaﬁg(fd’\%ge Pf&/erﬁﬁglaf Mé&%ﬂ%ﬁ%ﬁﬁfﬂ%ﬁ&em dth of

the track. T spaci ng ure 6 ween Its sane side of
t he carri er thedarricafrotne “unbipping? fromizbeltarfier] or fpoppiag dowlbGithe Gariet. nch i n
carrier body portion 520A. The staggered arrangenent of slits 540 provide

the 30ym8} ads dnBaibbditeRB kel sfits ﬁ@%n BREAd RfuzR A AReMickd2ed o NAY Racdk
Iongltudlnally continuous | oad path for carrying tensile loads or bending

| oads. [0010@]lclme@aﬁsegea§ur§¢m ﬂhbuslttlpdtdereetldneeﬁguge 8l b Addgnakly,dhe ditsrcabe used
with the tra a Fee t Q n ve a

bt ot end D Toorg o8 SREorRe Lk 3% RS R HES BB SR rif ol

f eedi ng tubesﬂﬁomhd thd Slith aa muaumuhwugblat lema@agmwaytlﬁﬂ%orﬁm. Pachif g
nutrients, feature to proyjde rel easahl e enga t of the
f eedi ng tubeSl O\ﬁa{‘ﬁx‘ﬁ%&ﬁ ﬁ@%@ rthickngss ¢ @Hﬁ%bodefﬁggf@&teaabgf%%g&%n

i nclude a raido cah @kteRd el\stahawhamgl 9.9n%nmg%%%th@fm&th%fﬁfequclagmlbe with a
track or the carrier 500. [00110] The passageway 620 can extend from

proxi mal endspaoing 642 diigusk b1 besween BirpS40mnahesamesidectf thaiearrientrody esal be t he
passagevay G&Qw@e'ﬂ%b‘éﬂt(ﬁf nltcf? gnc?%ou??% 1§chq"i1 @bad bJéB 2t0'Aogl‘h\(,%:c aﬁgﬂ-@d f eedi ng

tube 600 extending dista ort can |nc i ne respect to
the | ongit udiangémentiofslas 5401propﬁle $lﬁbgaﬂmyta@26at tRscastienody po:Eiog soes da& and 13,
and with eX|t ort 622 hayi ng ener t aper ed, elo n ratlon
Accor di ngl y, "% o S lRRSTgn 4-‘?/@99 dyploy aat%or C@Hé‘“ﬁé@?ﬁ@ 3@2@8@
generally parallel with respect to the

[00109] Figures 9-13 illustrate a feeding tube 600 which can be used with the track 300 and the

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

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

[00110] The passageway 620 can extend from proximal end 602 to an exit port 622 through
which nutrients exit the passageway 620 and enter the patient’s GI tract. The portion of
the feeding tube 600 extending distally of exit port 622 can be inclined with respect to the
longitudinal axis of the passageway 620, as shown in Figures 10 and 13, and with exit
port 622 having a generally tapered, elongated configuration. Accordingly, as shown in
Figures 10 and 13, the passageway 620 can be generally parallel with respect to the
longitudinal axis of the feeding tube 610, and the passageway 620 does not bend or curve
to communicate with the exit port 622, except to the extend the tube 610 itself is bent.
Having the passageway 620 run substantially straight to exit port 622 and the distal tip
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| ongi tudi nal axis of the feeding tube 610, and the passageway 620 does not
bend or curve to comrunicate 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 END5119USCI P6 -24 portion of
the feeding tube inclined with respect to the passageway 620 can provide the
advant age t hat passageway 620 can be easily cleaned, such as by running a
wire fromthe proximl entrance of the feeding tube through the passageway
620 and out through exit port 622. [00111] Referring to Figure 12, feeding
tube 600 can include one or nore suction ports positioned either proximally
or distally of exit port 622. Suction popgs can be used to hold the distal
end of the tube 600 in a desired position within the body once the tube 600

i s placed, 3{65 io JﬁM@ﬁEdlﬂk%dhﬁﬂe@@w&?@s £&5ina%a %fug@w ?Q%o%ﬁ RGideGRd1 ng. 1N

Figure 10, uctiron port shown 05|t|o exit port
622. Suct i oradpantige@B&l passageway Gecan bpkasilzlcleayed, efchraady alhrinyng nwae diio;n the

i ot ot LOEOO8! B USI SEAE oL e ee indri HRueh 85 can be

formed by cyiorigpg. or slitting the outer wall of tube body 610 to create the
tabs 682, or tabs 682 can be provided in a separate nenber, such as a

met al allic insernt dto |ncIu e tabs

whi cr{“ﬁlﬁ s T T e
be communi cadn(helr ﬁr@x1§ﬁﬂ§’ loﬂmsmuybf&aﬂpdmﬁzmgimcﬁon/muwzn bp assiag hvkiythg distal shown)
whi ch conmuni cat es

t d t
620. Vel ght sené@esﬂtsfa\vaﬁeo@odpg@%ége%o%ﬂ?ﬁ%%&tﬁ%ﬁ cﬁyncawsﬁle[thﬁ%é%g%f%?cﬂeﬁvay
reneuver i ng dednPRRlrd ANres: fobfing BRYE0 dbiiieroBife. (1934l oTheucligRbolf e 660

can extend al ong at” least a portion of th engt dlng tube 600. In
Figure 10, t488 is émwmrm)s@@oed @Stgﬂy)mf\exetmoetr@ﬂn@@n@r@rts@%an ineludeatplurhlityof t he
| engt h of th din 6 e 6 ext o) | end
662 of featul & %@g'l wgrdtl (S do'fg s l{&.hlc}lr%q‘ nd elgrégl%%pd 'é%%ﬁe'&%g ﬁaeat ure
660 can be sqaeethté ﬂranmﬁemﬂo ugrv@xmmmlapplﬁnﬂl to%udtimﬁ poR &80 NJrHeuhts 43QQabe a

di stance L, g?mé aytcutttt]n% 0'3 smt{n%rgheoc];utérrwallf (?f%ﬂ)e%ody 610 to create the tabs 682, or
tabs 682 can be provided in a separate member, such as a metallic or non metallic insert
that is formed to include tabs 682, and which is positioned in an aperture in the wall of
tube body 610. Vacuum can be communicated to suction port 680 through a vacuum
passageway (not shown) which communicates with, or extends separately of, nutrient
passagaeway 620. Weights 690 can be disposed in the distal end of tube 600 to assist in

maneuvering and positioning the feeding tube 600.

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

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

inches.
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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 enbodi nent is about 18 inches. END5119USCI P6 -25 1001131
The feature 660 can be integrally forned with the tube body 610 (such as by
nol ding or extruding). Alternatively, the feature 660 coul d be manufactured
separately fromtube body 610, and subsequently attached to body 610, such
as by use of any suitable bonding or joining nethod. Feature 660 can be
sized and shaped to permt the feeding tube 600 to rel easably engage

anot her nenber, such as track 300 or carpfer 500, such as by sliding
engagenent. In Figure 9, the feeding tube 600 is shown slidably supported on

carr Iég%l lgE?ng}:fT@ﬁulfe%b%ﬁﬁ P? %Qeg‘fﬂll}a%ﬂ%\!rvg%l? &%]Ze' [{?gggff%?sg@h 3s BER Ry ori th

web nding generally ra to support  rail 666
in spaced r edxaudimg} hiztefmatively,itbe featwocl§606b01d Hermdriufactwed separidly 66 tilse

positioned in ¢ nel, 522, wth b 8 e ndi n t hrough t he roat of
Phanner 522, bog Bt srscu st aen 5 R 0 Surh o o e At ehlsonEhe Gan
supporting tégoihBRdhdBod. Ubeat§e @60 BarCly dizedlan8 Gkhpalitd permiitithafkding dibe®00i ng t he
carrier 500 on track 300 is advantageous in providing for snpoth, relatively

| ow fricti onto releasably sagags apethermembgy, sughaes wek 30wk icaTien 00 sughas by sliding
Al t tivel i , 6 i ) T
ernat|ve %ﬁgﬁéegngeqwﬁhﬁé@?@ 9 Qng_ffe‘agng%be%o% SR 1d§l%8@ﬁ}5d}o?tgd 9+ E&fkd Y ON

track 300, s ng rai 6 engage trac irectly. For
exanpl e, if ¥HWsiThedgaturhé6® caciongdide ¢ vail 6borad aoatbedb8ywivith weEbf6b8 extendiagy ot her

suitable low friction ting. 1001141 Figure.l J.illustrates.th rqxi mal
ond 662 of reapalierai’ R e ny Sp shestehSn ogh et s ERwmFo R rmy
end 662 to pERIVEND. I fgie 9f ralBeb & pgitionetDintchineP521; had vadh 6Blexffingand rai |
666 slide with respect to the channel 522 of carrier 500. The proximal end

of rail 666theush B thsahefeharned f2% sWishout dpimgilimjtediby theosysiitis bekigredthat sur f aces
Cont act - sur 1 ageey PR e Rea Rl RierBplead oS0l IO SUIRAER HE) ke of
t he feedi ng ¢auie 5600n (rack BOyisadvahiagedus is provadiesfor smooth, relatively low friction

positioning of feeding tube 600 within the patient. Alternatively, feeding tube 600 could

be slidably supported directly on track 300, such as by having rail 666 engage track 300

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

suitable low friction coating.

[00114] Figure 11 illustrates the proximal end 662 of feature 660. A tapered surface 672 can be
provided at proximal end 662 to prevent tissue from being caught or pinched as web 668
and rail 666 slide with respect to the channel 522 of carrier 500. The proximal end of rail
666 can be formed, such as by tapering, to provide contact surfaces 674 disposed at the
proximal end of rail 666, on either side of web 668. Contact surfaces 674 can be angled
with respect to the longitudinal axis of the feeding tube 600 (in Figure 11 the surfaces
674 are inclined to extend outwardly as they extend distally). The contact surfaces 672
provide a surface at which a force can be provided to feature 660 in order to push the
feeding tube 600 distally along carrier 500. The orientation of the contact surfaces 672
can be selected with respect to the longitudinal axis of the feeding tube 600 such that the
force applied to push the tube 600 distally on carrier 500 does not tend to push the feature
660 out of the channel 522 in carrier 500.
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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
| ongi tudi nal 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. END5119USCI P6 -26 [00115] If
desired, the carrier 500 and the feeding tube 600 with feature 660 can be
packaged together. For instance, the carrier 500 and feeding tube 600 could
be packaged together, wth the feeding-pgbe 600 pre-assenbled on the
carrier 500 such as by sliding engagenent of the tube with the carrier 500.

The f}ﬁé@;ﬁ" Yir QsidellSGhE Btk %0055919 (ifd {ggdié%&z)g Egﬁ%ﬁ?&ﬁ%@@%&?ﬁﬁ IZJ p%%ﬂt he

| eng the carrier can be unpac rom ste agi ng) at
t he poi nt oftogslsr. Endmsﬂamceaﬁteeableﬁm artdfeediwg mbeﬁO@&@labdpaqkb@dGG@themoul d be

advanced al on he track 3 0011 re 14 a .si i.ew illustration
ofVEneed ot ani gt oS Bk A Bl gn i S AR st s efioilo. | Meber 700
can be used dngagisfit bithe ﬁfb@dhﬂﬁhé blEerB0Bt aht ¥ss8mBR G fithecaAaé J00withxR® and/ or
to maintain the feed tube 600 in a desired position in the G tract as the

endoscope i stubg 60Qﬁfumrtqdraé<mgtth@lepahoé He caprjeg garebe wnpagkagad syt agfiem
i 11 ustrationggfje %luq%)sét@ﬂ r’rﬂﬁ Phsd Eﬁd gﬁgg%%&b%p& th& %;ggéresobgng hlpdgbpates the

menber 700 p05|t one ain t in a desired
posi tion, andbukd ladearkéd akbngthestrdck3@d bottom vi ew of the engagenent of the
distal end of member 700 with proxi mal end 662 of feature 660 on feeding

tube 1666 '”Flgﬁkgtlﬁri})&gh@?@k 111&&&1&?8%9&&1 B&‘ﬁgﬁ'bf 4 Bdf ?@uﬁ?ﬁao@ftmnﬂn ast about

36 |nches SO he menb 00 can extend froma point outsid e patient
to engage t haembert7401 M@mﬁeaa@ &hbeaned ﬂ@@uﬁha@ld |f¢i@1rtgllbbe digwlinaleng thesalrisedi ng

tube Ts POk AnBHd Ml ied LRG0 o rciB AL LRk of o et [00117]

Referring to ures and ave a structure simlar
to that of td‘melosoﬁpflf Isiveithdodith frénttley peaienty Higure e isearenlbbgedatustfadive ofthdi f f er ent
cross-sectio 1§tLl eng o?ﬁie r;lrg]rr?ber 700. Figure 16 illustrates the member 700 positioned to

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

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

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

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

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

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

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

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

[00118] As shown in Figure 15, the distal end 702 of member 700 can have a tapered surface 772
on body portion 710. The distal end of rail 766 can be formed to have a V shaped notch
with two surfaces 774 being provided to engage surfaces 674 on the feeding tube 600.
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menber 700 can include a body portion 710, which may include slits 740 to
provide flexibility. The nmenber 700 can include a rail 766 and a web 768,
with web 768 extending frombody 710 to support rail 766 in spaced

rel ati onship body 710. Rail 766 can be sized and shaped for sliding
novenment wi thin channel 520 of carrier 500. [00118] As shown in Figure 15,
the distal end 702 of nmenber 700 can have a tapered surface 772 on body
portion 710. The distal end of rail 766 can be fornmed to have a V shaped
notch with two surfaces 774 being provided to engage surfaces 674 on the
feedi ng tube 600. END5119USCI P6 -27 The surfaces 774 are positioned distally
of the surface 772 and are sized and shaped to contact surfaces 674 on
feedi ng tube 600 such that the rail 766 of nenber 700 can be enployed to

exert a for C?heo&rfrag%slﬂﬁ gge %&%gkh@d {1@%@%@9@ 's'ﬁ' § Bnd ReSBed §ncgﬂ'§gédatlol y

parallel to the sur aces can provi a desired
| ongi t udi nal ¢optadi S’Lmt‘at:@cbﬂfomrfe@lmg tuhe6f0 such duik thie ralb%ﬁaoﬁmcrpiméﬂﬂ carobe ot her

force conponent, t i t ube 600 out .of rier,.500 in
o undesi T oD <fa fessé el SE oL gt b nBLh 5o ST ERIT00 can
be positi oned thérad 7B68bhEHil 666C ISu&H"\ﬁIrfaE:&LQ:an i a @RHedlongif@liRNgAHeEBE | S
positioned at a desired position within the G tract for feeding tube

pl acenent . TieEcervatwuhgradigh forepeprenpnenieorikiriprse sempeneatihat mighterge fediggi di ng
the feeding {,HbgoPk R cﬁhl%'isﬁ@f?] a‘?i%ﬁé d¥anhdte patient (or the feeding

t ube 600 and carrler 0 can rovi in a pre- packaged assenbly) and
the ¢ nd feedin e 600 c n be a nced .t oget her al ong
trac klg%éft 0 g%CPBaWﬁbéﬁ%aiﬂb#?q dirack 3@10 eb&ppﬂtlg nggafipnt uehrfgatdﬁ%t al

portion of tchlaalfeﬂnadifm énHQé%oPé)ﬁ'kalﬁ&?éa dt B dEJ?n%d%bQﬂ&?@ltﬁfn thé GRkrhctiféit est i ne.
The tab 536 on carrier 500 can be viewed through the endoscope optics once

the tab 536 ksdingtibe plauc@mgm The fe@dtmgaqabez@@ can h@p@q@i}omd ouicanriey e kydiding
i ndi cati on tt?@?eed e%nlié %{mé\“s‘ﬂ)o o%?sfgegygéﬁ ;B%%anﬁéleth{a %qglgf{]ébo %ﬁ' red

posi tion. erna e carrier ong the
track 300, acutridri500 chlhl@e preeided th 4 plogatitged assereblyy anadwaxafrazd 5a0 aﬁtgfeédlﬁg

carrier 500 t e desire position. 100120 distal end.of the feeding
t ube 600 hastUE%@?P VagRcRepdy gnegd &&i@éﬁ%@?@@ﬁ t9  desigd position in heal

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
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body, the endoscope, sheath 200, track 200, and carrier 500 can be renoved
fromthe @ tract leaving the feeding tube in place. In order to prevent
the feeding tube from "backing out” or otherw se noving in a proxinal
direction as the other conponents are renoved fromthe body, feeding tube
positioning nmenber 700 can be enployed to maintain the position of the
feedi ng tube during renoval of the other conponents. After positioning of
the feeding tube 600 (and prior to renoval of the endoscope, sheath 200,
track 300, and carrier 500), the nmenmber 700 can be inserted in carrier 500
(wmth rail 766 positioned in channel 520 of carrier 500 so that nenber 700
slidably engages carrier 500) and the opgber 700 can be advanced distally
along the carrier 500 until the distal end of END5119USCI P6 _28 the nenber

700 is ad] actﬁg'}n %gr ﬁ)’o%g&@%en?&g pgcg%mglfeng %32 'E)f"fhlﬁ: rQE@%@éa]} f{egg@mg% ﬂ.g)retgquezlxgog' As

the endoscope, carrier
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P xtur o Lo BeimbbeRperodyofe Tt Rl beel SlER R 5 64,89
endoscope, shaad b thé pl@%&lanaaghwﬁds%mstm &Witbr@ﬂto&nilﬁlraﬁﬂhe ﬁfenibemo‘oeedl ng
tube rail 666 at the interface surfaces 774 and surfaces 674, thereby
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steps which may I'n a net or positioning ng-“t ube
accordi ng tdbhnkngﬁﬁmdbmhmgumé60mﬁomdm@bmguppmmnmﬂdnnnghmhémdebﬁbme can be
inserted into the sheath 200, with the endcap 400 positioned at a distal end
of the sheaet“ﬂosfﬁbea"td?fg HEREPENSE0 positioned at a proxi mal end of the
sheath 200, and with the track 300 extending along the sheath 200 fromthe
endcdf0120D tlgurbel &aﬁdluetraltestepmhicm@d bh@m@iqyediirt @methot dort pesitiohimg@at h

assenbly" s A.r er to hﬁ assenbd 2 tE k ntkl 300 hanﬁ&g %99 endcap
400, and tratk 30 e?&?“’édr‘“% <BF RS 8 %888% IVEREPTY e CURRSPRF Bl senbl y
out si de of t%ﬁn%&bﬂﬁfﬂéthetshéatﬁB@B,-With&ﬁé&fﬂdhp%(ﬁﬂpbsﬂme@@mﬁstﬁlad’lhdbﬁthel nserted

Into a nat urs%eat 28((): (%llljer llialnrc]i € 1%%%%51%&?6% art]g prosxn(I:lQl e%?i otft ee sggalilltl 200, agc(ii wtltrlll(%heS heat h
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
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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
inthe G tract of a patient, with the track 300 extending froma position
outside the body to a position in the small intestine. [001221 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 |ength of
the carrier 500, with the distal end of the feeding tube positioned at or
adj acent to the distal end of the carriep9500. Referring to Figure 19, the
carrier 500 and feeding tube 600 can then be advanced (such as by hand in

the directiog d?lfl%ﬁ'bé %gﬂogﬁlohgg%tahﬁglréﬁl 1884ioh (A€ kmaPth esWn%rh £ @r_qu?rﬁ?er and

f eedi ng tube vance roma position out5| e patient to a
posi ti on whdergth h‘éfeddlsg aibedffl carf, in hl@ dENiDE in@itiSel @&astmoweldﬁicnglongsbmdi S

posi ti oned . desi | pcat i estl e i ' qur e The
Ponoth or 1t chsisEP G tac, BERhR Abelrh fe Siooat BERM Bl I3T PR EBNm 145 om
| ong, and tfa&mn theSiatibnte disofs. tﬂ’}ewi)ewoﬂgmﬁlﬂb@emliplaa Mos:ntleﬂgtﬁdotp?et ween
about 130 to_about 140 cm. fromthe patients incisors.

non-1imti n&@bbaﬁgﬂ dypefeading tuhe K%’ﬁ@%"r‘@ trompYiasypbisalthesre, lftcy);fén%éﬁmdrf&dtt‘& be
(avail abl e fropy\ rQﬁX§6 Fegkd Rea Kb 'Haﬁdl}l P‘&h%l%ﬁﬂfaéﬁlﬁgaWb ah@¥f g rail

666 feature, suc bondi ng or ot se att web and rail to the
t ube. A peditabe.is pcdlhmmasbop@ppcs wath asin 41y @bysipodel ﬂ?ﬁ(ﬂéOO pediatdio Colpewscapter | ¢

col onoscope _can be, e t he,sheath assenbly. [00123] Referring to
Fi gure 20, dﬁggeewﬁgwg£3@¥ﬁ€ %%ﬁgagﬁﬁl s in the desired position, the menber
700 can be advanced distally (such as by hand in the direction of arrow 4)
al ond0@1R3] t rRefkrring doFighre 20, pm, thie Seedlingdtiler 6092s ot the Hesived ppeitiom dlre merkbss

contact wi t 7 | Sgég@&@dacﬁ : 0 {suclul rh%hcl.i 1n6t%? d&%ct{oﬁ%?'aﬂgvhzgﬁng R-% t{:?Ilben as

t he nenber respec and to
t he sheat h aX®amitil the dishet eﬁdhé@ﬂ &€ thsmembe(XOmaldes endms wiq:hetme proainthl bﬂndaofc arrier

500 can b LIk g SIS o SO LG ot e ey SCscty ond negt o0
W thdrawal o the patient’s body and to the sheath assembly, the sheath assembly (with endoscope),
and the carrier 500 can be withdrawn proximally from the body, in the direction indicated
by arrow 6. Any tendency of the feeding tube 600 to move proximally during withdrawal
of the endoscope, sheath assembly, and carrier 500 is prevented by abutting engagement
of the surfaces 774 on member 700 with the surfaces 674 on the feeding tube rail 666.
Accordingly, the feeding tube 600 is maintained in position by member 700 as the

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

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

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

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

the nose. Figure 22 illustrates use of a transfer tube 12 which may be inserted to extend
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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 maintained 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 renoval of the
endoscope, sheath assenbly, and carrier 500. In Figure 21, the feeding tube
600 extends fromthe feeding tube proxi mal end 602 (positioned outside the
patient's body) to the feeding tube distal end 604 (positioned in the smal
intestine), with the feeding tube 600 expending through the nouth, the
esophagus, the stomach, and into the small intestine. [00125] If desired,

t he feeding L i1 L i er, it
may gener al Iiir/ ghe&g@ftﬁg ‘?12‘%?‘ 8E£aggg?@2§6$éo%hﬁge?m§ra\§kgp El{n gglr © e%l fnr?glﬁﬁ}\,\%ﬁe

ext endi ng f rt@mouplieéd tanihs proximajend 602 of the fietlingttelse, asshowh ia Figuaan23.eThetande 12

whi ch may be inserted to extend. ENDS119USCI P6 -3Q fr th uth and the
nose. Tho ertf Y it 19t8 |2 KRB OB e v g 1B e PHUSh RO BEROXEET coupl
to the proxidnaleoenditedeediig tub@isfredrbicirg té htgnd fem S3e,i a8 shdvadineFigute 24 he end
of the transfer tube 12 extending fromthe nose can then be pulled so that

t he proxi malA seifpblesiitping 4 carpthe bejattaghed todhg proxiamsl prd¢@ofithe erdisgtberasm t he
nose, as sho Lo Figure 24. A suitable fitting 14 can then be attached to
t he proxi m|*@ﬁh%gg&gfﬁt he feeding tube, as shown in figure 24. [00126]
Figures 25-30 illustrate an al bernati ve net hod for positioning ,zhl{teedi ng

t ube [P%28] n Bisugsize-dRillustate 3p aiferanthvg metles fog Poiiening 3 feeding rbsWVithie si on i n

the patient 'ﬁati@lﬁ{qg%rﬂaildin‘ﬁefkéding Ecgéértﬁ%ugétﬁgciisﬂoh‘i'lﬂhre%taﬁerﬁ’s%ﬁ&ﬁﬂamalp| aci ng
a feeding tube in the stomach as an alternative to standard PEG procedures.
Ref erring filigares 25-89 glustrate 8 mathos efipdassngopieeding tbe sethewiontachas #re sheat h
assenbly co .Sl t he F h .20 . p be
advanced t h?%‘lrﬁé}s%‘h?%e" Sr%lﬁi %rlitjéo(?glg)og?%r%h (K%#e}mﬁ% {sglfsgp’q:elg%g g? ’ tthﬁ g%e)or?g%g cope and
the endcap 4diéhosed Withintilesheith assembbf contpeisipgithelindleA 00] glehthDd00aaderdueh as a
i ght source,  associated with e distal end of ft.he endgscope) can be
errgl oyed fr JHR0%en Be ﬁc?\faﬂged through the mouth to posﬂion the éistal en% of the eeldz)scope 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
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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 agsenbly can be directed to extend
through the | oop provided by the guide wre 32. [00128] Referring to Figure

27, | at i

naving o | eremmanay sl 18 YBEAML Wibclmodiid B 1Rt o Ihfire SEHBR S ocqi ng
t ube 800 i n (netlshewmyrifwgemeittingthe fdeding tubel 360 ¢ tildablyleagsgetthanaqkb?dl(itan&/of eet .

The feedi t ub 9USCI P | PEG
T oot oot a0 ot Afsuaie o s g Nos a0 i bEEReaEy tthint <A RE

for perm ttiwg cobmefcRfBi :8ilAHIOPEGFE:iry tabe, dadl a¢ byoadiag bhethélrvagd@t@mn@nd/ or
carrier 500. For instance, the feeding tube 800 can be f y attaching a

web and raij Ithe web aldcramﬁ%ﬂ&f%ﬂdﬂryg tabeaﬁalt%mévelbrz@er feedingypbe &B@:cmﬁ%ﬁ fosmedyy
bondi ng or q}y@fr\ﬁ\?{ﬁg pE tﬁ@&menﬁbmﬁg% f&%ﬁ}ﬁatgg%fo ag? %rlg d‘n‘té%alfv%%dinagalf ube

(alternatively, Ing tube 300 co y extrudi ng or
ot herwi se f cfcatuneg @nd sutdblegomuizecislly atvaudalaHEGnngie@ding/\mbe &noth which feefliogt ur e) .

One suit abl al | avallab d fr.om |ch f eedi ng
Cube 800 canBeBGREbF sl <afelron B SRalBra d Aol B “Vneer | ng
IL as nar keh@Retedlin @ﬂUMaiVBﬂén@PEdeFfEﬁl%lWltH@Pudhslﬁ:ch\tlutllﬁb@F'?llllSh Techni que
or Pull Technique. The feeding tube 800 can include a seallngobunper or

bol ster 810 kesknigue. {EsdpadingiupgBOhepntingludgasealimgmbumper mabelstar 840 and & gure 27,

with the sh R ARER gt ending through the | oop provided by guide wire
the fee %%b tu% H%B% can advanced distally along the sheath assenbly and

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

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

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

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

(inside surface of the stomach).
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into the stomach. The feeding tube 800 can be positioned on track 300 and
advanced distally along track 300 to the stomach by using nenber 700 as a
pushing elenment. 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 nmenber 700 described 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 caBhula 24. [00131] Referring to
Figure 29, the suture 830 can be pulled (such as with forceps or a henpstat)

so thed13g) P I@&Qﬂ'ﬁgft&lﬁféﬁréw afé&heatﬂhs'ssa%@%%@%vw Flofl BB phtiin@4al af he
abdom nal such that the sealin nper 810 is p05|t|oned agai nst

the insi de sixidraal csealf84§0an be adwgared over the %@élmubfaw toffit pgaingg Elmméﬁ)ts
END5119USCl P@ égd?acL:?tq ﬁ']ms‘%%f P‘Trhre 'fg'e% rigotul'fé &n %9 t Q%e\?elp @%tt St? can be
o §56 can vanced ov

r enoved from er nal ~ seal er the
feeding t ubefe&Dﬁ)g tube fant] aa‘gamg1&50 dahebe pailtlﬁreti&n thkeml ddhafeeding tube exuema}sl on.

The feedlng tu 800 be ¢ sev he ti 20 fromthe  feeding tube,
and a fitti 'E%%%Bg’e;ﬂfg? F'i?ri eigie t"P\ 188HH 23T3%t f e g dubeds e g‘é’aternal

of the pati ghiothé BatIeH?thRﬁl%ﬁ%qlldfu?allyldcla'@&nh@bﬁﬂcé thdP S dESistalty A0ng #n f eedi ng
tube is introduced into patiént through a naturally occurrin or|f|ce

and pushed oﬁndpsa;pm/afmr@lwgenéﬁscoembl@é@@peoseﬁqned int the stormaek.c bhefepding

pOSI tioned i tﬂe%gﬁlgﬁttlﬁgﬁéﬁa 1};@ §10I1 & glloo ta"f?eec‘lllﬂg[ a}g':c‘%sg gﬁ' n%ﬂ tlh ,?ehwﬂdé) ﬁg&éﬁ“

incision to pr acce tends rou
i nci sion tozmhmnpahkemépsn&iktnanmn [00133] Figures 31-37 |Ilustrate st eps
whi ch can be enployed in a nethod for positioning a feeding tube according

to angify 1 Lad BVERLILOR in Bl BMAEE 0 Bo ihddustrate a
met hggélo? I pl aci négm:lg?l frﬁggtteﬁigﬁ{%ﬁ %e S W&ll lﬁtaelg%{i ne Oagoszﬁonél?éi ernative to
st andar d JETe®i® tuppecqordicgthanether embodiment of the present invention. Figures 25-30

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

standard JET-PEG type procedures.

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

cannula can be positioned within the stomach.

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

and sheath assembly can be directed to extend through the loop provided by the guide
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[00134] Referring first to Figure 3lI, the endoscope 1000 di sposed within the
sheath assenbly conprising the handle 100, sheath 200 and endcap 400 can be
advanced through the nouth to position the distal end of the endoscope and
the endcap 400 within the stomach of the patient. A light source (such as a
| i ght source associated with the distal end of the endoscope) can be

enpl oyed fromwi thin 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 snmall, percutaneous incision can be made through the
abdomi nal wall, and a needl e 22/cannul a 24, such as a 14 gauge needl e

22/ cannul a 24 can be inserted through thge.incision so that the distal tip
of the needle and the distal end of the cannula can be positioned wthin

the stomach. w{rQ 9} Sﬁle %E)?Crof)% ?rgiv%hgatﬁ 'a%%% (?an bte gﬁvaﬂ)% lélxttagi gﬁ%ﬁ’gthg gtoma&pdr awn,

| eavi ng the cannula 2 e an ess channe rominside
t he stomach mmnhepnﬂhmuﬂﬂnshdauwhanFM§ﬁ¢&ht. A | ooped guide wire 32 can be
passed t hrough the cannula, and the endoscope and sheath assenbly can be

dire o] \Vi gﬁﬁﬁ- +£6 - 33
mnrqu?% héggﬁgggg%g{ g%% E@%g{ qgggg@ghgsggn Bégﬁﬁagﬁggég I st ﬁ% ron1the
stomach i ntassanitdy suchlthatitht feedingibe 280 sdts@mhmuglFtlglJO@ m@wdf:d)bﬂg@]ieﬂeé erring
to Figure 3 f eedi. n 00 ca dvan e h of the
Sheat b assetol Yedeciminbs S0 dopodiFiats S B06% BBty SERA R oop

provi ded by @wubtelevibhi fike thdt oth@fefee@g lurb@ 600descHiBed stvwemndn proxXIaEpadtiGan
include a distal portion 904 havi construction |like that of the feeding

t ube 600 des%%f@é@gawev%rucawaﬂaula%whfﬁ@lf thedpedingfube B deseribed BRovGnher uct i on
simlar to thaki.af (frh@n bﬁ@gdnqgclhdﬂpﬁa?ggd Qﬁ%'tQ%OQHQB%gmg%r HRIsBf o TR

portion 906 ‘can |nc ude a tapered ditating tirp 920 an unper or bol ster
910. The prThei pmxlmabpammm%@mdmmohﬂrucwdsﬂslngatPEéB fgsding tldoeléE(heftmmﬁ ng tube

of the type r.qvid Ny rflos [ its f Techni gue or
ush Techn; BVt ncerRATE trpdd BECLRHSIRCP T Reltl P fepmi s Py

Weel i ng, | Lkits[a@0ah3ldbld RemOviasysiieatthcapeighwhbdling, flood is delivered to the G
tract can be located in the distal

[00137] The opening through which food is delivered to the GI tract can be located in the distal
portion 904. The feeding tube 900 can include a feature, such as a rail (such as the type
shown in Figures 10, 11, and 13) on one or both of the portions 904 and 906 such that
feeding tube can slidably engage the track 300 and/or the carrier 500. In one
embodiment, the feeding tube 900 is positioned on the carrier 500 outside of the patient’s
body, and the feeding tube 900 and carrier are advanced together along track 300. The
positioning member 700 can be advanced along carrier 500 behind feeding tube 900. If
desired, the positioning member 700 can include a grasping clip 715 which can clip onto
or otherwise be fastened to member 700 to assist in grasping and pushing the member

700 along carrier 500.

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

tip 920 can be grasped using the looped guide wire 32.
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portion 904. The feeding tube 900 can include a feature, such as a rai

(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 enbodi nent, 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 nmenber 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 nenber 700 to assist in
graspi ng and pushing the nenber 700 al opg-carrier 500. [00138] Referring to
Figure 34, with the positioning nmenber 700 held in position, the endoscope

and 3 i L h that
g R i b S AR L s A U A ol
posi ti oni ng buspee? 1078 Positioncdagaisstdusinside sufade shthatstonzsh.omith the pogion®04 act ed.

A |l ength of ture,.930 extending fr th t.i.p. 920 can. b rasped usi.ng the
Mooped gut i seuas Cefisehtdde pit Meblif B roads GBMIRT oA RIGSEY | he
suture 930 ahéshalpinfbdfinc@ichas thdlejuddml.IReBéttifg tdEigiRB6Hn@RteiH] kdal 940caper 910
is positioned against the inside surface of the stomach, with the portion

904 of the teadwmneed exasdhe fsedingiiubg SPh i Haeinstihopriientiskivrndiasen e provi ded
bei ng posi ti;paggy | ’f‘hfi feaﬁng E[Ha'egob @érffl?e{)éu@?o deS4iGhe &5 9&6‘%0@%#’?&&5% wfgef erring to
940 can e fee

Figure 36 an external sea e advanced over t g tube 900 to
fit agai nst aldng wogt anpninsealed hength efdkatube,laed aifittingsyOrean bhpoditedidog thaube 900

can be cut to,seyer. the tj 20 fromthe feedin e, alon i th _any

inneedeq | erfQuATF el tbEeany o W8 e, TEEEAT BB peSrBRSm B he  en
of the feediagnibipareskd e removed flofithepitie@ns body)alkd e f&dthé, tubd@00aR elasdope and
sheath assenbly are shown renoved fromthe ﬁg%ient's body, and. the feeding

tube 900 i s PORGRREd Witk theidistal @ortiontP0¢ dispesed dmythe satl jiygpsting.And; vairibe feedingt ne
smal | i nt esty,ieg0odRttnting Trdnlthe st iMEstink HRSugARe S¥MEEAHNRsS hfieh e Smal |
intestine through tﬁg g?o%acﬁwfo péss %hrouﬁ% an inpis?%n tﬁggugh t he

st omach and indisiontiinoughghgstoinactt ang thiodgintha phtientlslabdemiinglkivall and skin.

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

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

[00141] Figures 38-42 illustrate a method for positioning and endcap 400 (such as an elastomeric
endcap 400) and sheath 200 on an endoscope 1000 prior to inserting the endoscope on the
sheath assembly into the patient. In some applications, it may be difficult to manually
load an endoscope into a sheath having an endcap, such as by gripping the components
by hand. For instance, it may be difficult to grip the endoscope through the sheath and
apply the appropriate force to urge the endcap to fit over the distal end of the endoscope.
Additionally, it may be desirable to maintain a certain angular “o’clock” orientation of
the endcap with respect to the endoscope. In the course of applying the force to urge the
endcap onto the endoscope, the desired o’clock orientation may be inadvertently lost,
requiring re-intallation. The method and components illustrated in Figures 38-42 can be

employed to assist in proper installation of an endcap (and associated sheath and track)
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[ 001401 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
provi de a feedi ng access channel that extends through a percutaneous
incision into the patient's G tract (eg. small intestine). [001411 Figures
38-42 illustrate a nethod for positioning and endcap 400 (such as an

el astoneric 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 manggllly |oad an endoscope into a
sheat h having an endcap, such as by gripping the conponents by hand. For

nspance, 1L offBn Badlbiel dtlahdn it dint ey SARREARG BLOUARABRDRRD 2N

apply the appropriate torce e endcap to |t 0 end of
t he endoscopen endéaizlon aroemiolsqppelet/emrﬁyo Steeathemid roa brbek isempitiyetai n a certain
angul ar "o'clock™ orientation of the endcap with respect to the endoscope.

I'n t hgogpyr SReﬁfn IFYduR934,h8 efl@crﬁgg@oa{dﬂlg%rlaﬁentt ReshoRNGE AR O Of 4 RRke BHEOSCOPE,

8
t he desired o' cl Iéﬁ orientation i nadvertently lost, requiring
re-intall ati @HO. ﬂmnmm 2&&@10%@?{@1@5@@ and canthecforaed crfthgyumghBS 42 can

be enployed t Si at i on of n oci at ed
Sheat h'and « PAbER: Bighees pooBEr R mA@HThEN® dnta 0 sER TR AU ATIOR, he
met hodf and Cﬁhmihﬁl’at[ﬂulﬁﬁﬂ? dfﬂeﬁlmﬂﬂ pw@gilztmo égm pdggglsfznrliwgﬁﬂl F@rﬁ%)aﬁhﬁaﬂas co gg
even if no sheath_a r track is. enploye ef erring to igure

an endcap | oﬁ'?ﬂa%@ é’lrt] gﬁg’rﬁ’ij PErtioR A0 £ ‘ieﬁeuad&ﬁ RF tpergdn L‘ mRertiom3d0 The
nose cone 2104 1ﬁélﬂdep§th%®|ﬂ%?ebi 192 M &%d?&r&fghriﬁéiwﬁfth 8f l&dd?%ﬂﬁin%tlo in

material, such as a polyneric material. The nose cone 2100 Can i nclude a
body por t i ona dizaction alladsvarSp Itcmha|longytu¢makfaxm@fbhlaabq@wmg@n22ﬂ20 (Fbﬁ: Rodyrportégpn shown

in Figure 38%,}]160 %@c&@ ;%r’é s21926 _aﬁ%og%é%ifanﬁg ?pt%g%lgeps E]l}rborhht%% ntra be r_ounded

or tapered. o an 1 nc 5 whi ch
ext ends t hr ougphidgOwféhdrapi40body portion 2110 in a directi on transverse to
the | ongitudinal axis of the body portion 2110. The body portion 2110 and

the pigndj 2+ROb&Rboltforss ABLar MNAE ARGHalk) oPARRI SR I 4 DRich BREAPLIORPT €

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.

ENDS5119USCIP6



openi ng 420 of endcap 400. [001431 The body portion 2110 can include a
plurality of radial splines 2114 which extend along the I ength of body
portion 2110. Each spline 2114 can be associated with a rounded or sl oped
prong shoul der 2118. Each prong shoul der 2118 can be associated with a
flexible prong 2120. Each flexible prong 2120 can extend proximally froma
prong shoul der 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 dianmeter of the._ngse cone 2100, and the radially
outward surfaces of the prongs 2120 can define a second dianeter of the

nose ' { (o] ' ' [ st dianeter.
The r@gpgﬂl$T%€%£@g§%@$é§%n%¥ﬁ%§@%%Pg@h%%ﬁ9%?@%3&§ﬁ§§%é§?65%5%§can be shaped
to provide darandathtialbdipadedtapam st genenally equal aregular smkivals (eq. fdrsixaphing] at ed
prong. Accordingly,  t roynded prong, shoul ders. 2118, to her, .provide a
Prooch 1 o a Pramshou dsrs P v ates; ¢ St aisd e, B ona s aes el et or
The radi al | yploRpasifld baspaaed stpof ReRS itbrvhld @bdut Shd dicBm fRERRST the1ddy pattioRe
spaced apart (elfther by being fornmed in that fashion, or due to an applied

force) to redli®e the distal end of the endoscope 1000. END5119USClI P6 - 36

[ 00145] The splines 2114, rounded prong shoul ders 2118, and the prongs 2120
can bj@014u]r cBadhegreny 2 120! cyin ipacedota a4 foraled gethe batwaydle qatidg @uficd, as sioner val s
(e.g. for six splines, .six prong_shoulders, and six prongs, each associ ated
spline, pront} lEgeapsdand Figws $04° Together tgslols pid4dn fedwongs 2430 prayidea
intervals abakﬂun{f&%nﬁdlgﬁgﬂgﬁg&% Bfoo0é iﬁxbﬁcl@%’é’xﬂ%ﬁ&éb‘l&ﬂd??g, %nf}choa_)s-a $iB446l Each

prong 2120 can have a formed in the outwardly facing surface, as
shown in Figoger BdlandhdinER2460 eand@Acatdh gdhéreadjal thieknessod 123 1 the prongs Ré2(r ongs

2120 10Y1 4] TR SN Yo N e P b A
radi al thi ckivasisdiZhedr sd haierif) o0 1@%enddapOthe outer diameter of the distal end of the

endoscope 1000, and the number of prongs 2120 on nose cone 2100, such that when

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

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

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

2120 are employed is about 0.032 inch.

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

outer surface of the distal end of the endoscope 1000.

[00148] With the nose cone 2100 positioned on the distal end of the endoscope 1000 the
endoscope 1000 is loaded onto the sheath assembly (comprising the handle 100, sheath
200, track 300, and endcap 400). The endoscope is loaded onto the sheath assembly
such that the body portion 2110 of nose cone 2100 extends distally from the endcap 400,
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illustrated in Figure 38A can be sized to take into account various factors,
such as the inner dianmeter and material of the endcap, the outer dianeter
of the distal end of the endoscope 1000, and the nunber of prongs 2120 on
nose cone 2100, such that when prongs 2120 are di sposed 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 fromthe outer
surface of the endoscope. One suitable thickness 2123 when six prongs 2120
are enpl oyed 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 inserted

bet ween the prongs 2120. The Oring 21603¢an then be slid over body 2110 of
nose cone 2100 and up over the rounded prong shoul ders 2118. The O-ring can

L Ty 0 S R RS T b iR

prongs 2120. T ring can t e ara I npr essi ve
force on t heprngsiypuldeis2 The Qrrigg At dnel twagreiigl prongerdls @ 1 22atieshownuinf aces of
the prongs 2120, i ntqg..en e t with the outer rface of the distal end of
the Endoscoplatibin HiEHe 2y R neengwe e voldbediiiathe MERrIhHAR oi'st al
end of the epdasibRRcheh3AEtH DED isemdeHE O Pebstaliflly Banspadrdil@hgedidip sheat h
assenbly (conprising the handle 100, sheath 200, track 300, and endcap

400) . e LS h t he body
port 90181 S ORGRA RS0\ 3s KABE RN A Reliadod Sl £2RRTE Maun iR b
ENDS119USCI Reutwardliag esttwedimg anmsR2204 exteding frodl aentnalthob 220 eTlpr labi 2288 f ace of
t he endcap 400, gbuts agai pst ro ul ders. Th i ng 2160, and two
bt oxi mal - pr oguarereass douen Rpadl 6 T amegh o 2r) bretesies a8l O r i ng
and prong enggpdoie|pdrriie tHehahdle ZthosshQ@mFi(nm-iﬁal@%ﬂbngb_ﬁe Wimedd B 4WT®Bdy heat h
200 is made of a substantially transparen f|In1nater|alg4 [00149] Referring
now t o Fi gureortion 2H@ omingse eong(@A00.a Theengrgenzno of the splifead 1 ¢ with thepgvedf
out war dl i ng i 4 ext i I The hub
2208 i nol i 2261 BN Rumn B AREL D900 LT ApERT) I ol b 0 il
grooves si zettie andtap 40@péthilt cotpismofithd hemdlea200 evithzedpetiao shd rbse bardil0di nal |y
along the s pclsolupde ge ;?e%r]ﬁflttegfin gr? gl¥emative 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
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portion 2110 on nose cone 2100. The engagenent of the splines 2114 with the
grooved bore 2210 prevents rotation of the handle 2200 with respect to the
nose cone 2100 and the endcap 400. While rotation of the handle 2200 with
respect to the nose cone 2100 could be permitted in an alternative

enbodi nent that does not enploy splines and grooves, it can be advant ageous
to prevent rotation of the handle 2200 with respect to the nose cone 2100.
For instance, it nmay be desireable to |oad the endcap 400 and track 300
onto the endoscope in such a way to naintain 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 endosggpe. Mintaining the handl e 2200
rotationally fixed with respect to the nose cone 2100 can aid in avoiding

endoscope 1090 BRtsal pkEmb P hite Shic 082 PRRhaih e sdpifue, ShBL BT D1 g
i _n'é o] tpehgﬁ{jﬁﬂ%mgl% gar:nlfe:]hslnﬁﬁaéadl1mptevem1n@ehﬂhawh;ﬂadgarsldtiag rAlBQﬁ(amHélmg pr oxi mal
or 6ot ng T orRIGCHES ATHERN the So5 Cce0h Qe ARohg SHRnES Brsnaie BOEPERE o« e

handl e 2200 gushiaf@#e Aawishén h@(pzhﬂ nabe rowi@g uliliaFerte ofXeadisthions 2700
ext endi ng prOXIn%|| %?oml1&%ﬁe 220 &Fﬁ Flggre 402? 2?& extensi ons 2700

are prOV|dedmd@ﬁ€wﬁ@ﬂm§9@h groove in t he t hrough bore 2210. The extensions
2700 can be separated by a distance substantially equal to the width of the

gr ooje®sip tieferrih B toRighrebr & pal? #ig 2301eis eh«ivaﬂa'ta@mai t8 aQlistslaab ohthe ®ose cone
proxi mal |y faC|ng surface 2710. Togethergl E surfaces 2710 can engage t he
I

distal surfad@0.sheh gy with aem,? 8 ovhich exignds Pudl T gofar 2194206 intp 5

advanced pr Ocﬁf'oﬂglll boreal @Z‘Eh JH38 Eorfe®190 2#9@conﬁ§19é&loﬂ'd?%éﬁmq{@tﬁoo AR ogpart
surfaces 2710 n be beneficial in preventing the material” of endcap 400

from bei ng th¢ distabehdofitherose come H@Qen@mmrzcilem@(hdldahle shppratied o 2@hoas t he
handi ¢ 2200 2416185, fhe SREHReg) Sl HF-RENAThrF 520 10 BR0 PsgRES, 2120

provide a p |ng i Psta ope. 51]

Referring t qgulHi@L(t@sﬁbb for@e phltHe ehtlo:sgop3D0ItBro6EoMe eAddap dbe diatthe Rosdicoiteal end
of the nose con
2100, wh11e at the same time exerting a proximal pushing (compressive) force on the

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

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

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

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

endoscope, as a pushing force is applied to the endcap. The sheath and track are omitted
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2100, such as with a pin 2308 which extends through a pull ring collar 2304
and into through bore 2112 in nose cone 2100. The conbi nation of the pul
ring 2300 mounted on the distal end of the nose cone 2100 and the handl e
2200 slidably supported on the nose cone 2100 via the spline and groove
arrangenment permts a user to provide a distal pulling (tensile) force on
t he endoscope 1000 through the endcap 400 via the nose cone 2100, while at
the sane tinme exerting a proxi mal pushing (conpressive) force on the distal
face of the endcap 400 via the surfaces 2710 of handl e 2200. [00152]
Referring to Figure 42, the application of such forces is illustrated
schematically by arrows 2250 and 2350. -Bg-pulling on the pull ring 2300 in
the direction indicated by arrow 2350 while pushing on the handl e 2200 in

the directi opod gl Fi%hn%gf&%la@ft QWeh i€Baly undeRfoRNALARe graju% aggf : donto the

di stal end of the endoscope 1000 and the Oring Is ftorce e prongs
2120, such t Hilastratédeingriguresd 3242 andmrusell ogqrogitige ah endeap le thii distall endredlan of t he
endoscope 109% qgg belﬁglled t@rqu%h hhe tﬁrgg%ggbqre 42q)of he .endcap 400.
0- ring 2160%E&NPERT BB IPOREWANSHE AHe QK DRt ¢ he
endcap 400. [00153] In the installation enmbodi ment shown in Figures 38-42, a
di st 00| | {;.l@ulfe(f'r?’déa pehemapt isemetris vigw ef badosiding apparptye 8004, andhEigeredsisape
1000 with flexi.hl Is A [.0Al shi s ' vi ded by
nandi o 2200 S3uR sEpPERERTaIRaTfiS Br B ioERls 0 H, Plule8S Snd 34 RhE Y 0

il lustrate aendahp 400niashoven fop plarsadtich pumpbsae Withdt g wslerstoodphatithid endcapg an

endcap on an,endoscope,. which ca | oyed 1o provide a pulling force at
an inter nal AQ s paRe ft]éenap@ﬁ@%ggﬁé, %ﬁ’é‘ﬁ' 4§s4étﬁn5ﬁ? él;l“r?HPte§%Pf Hce of a
wor ki ng changfplopihg & ap?ﬁldﬁt%%@@to [88d h Hdedp 410 Jn%n@%n&i@scgﬂh?lvditﬂ@hé o the
endcap. The sheath and track are omtted BND5119USCI P6 -39 fromthe Figures

for clarity,engfosteps anderideep beiaeiystsaied torbgeendralaispuparentfonpipesss pod
illustrated j . Qur. - Ny di st al
end of an elariHaRd i Hh B ol S aideoBRoby OA0e RRAERRr ARHIF {1 20k
i s not enpl oymdparpGifejalFifgesied3 is a schematic isonetric view of the

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

i 11 usfpd Pds) ONARpardtDEI@PAARLIAELS b3AY ectibh 3THE UEGtiG3seRIch $2b0, hltfiranslating
section 3300, and a ring 3400. As shown in Figures 45 and 46, the apparatus 3000 can
include one or more expandable members, such as resilient cylinders 3500, which can
engage an internal surface of the endoscope, such as by being positioned within a
working channel of the endoscope. Cylinders 3500 can be formed of any suitable
material, such as rubber or synthetic elastomeric materials, which expands radially when
compressed axially. Alternatively, other types of expandable members could be

employed, such as members which expand by inflation.

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

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

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

include a recess 3120 having a proximally facing surface 3122 for engaging the distal
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endcap 400 is shown for illustration purposes, with it being understood that
the endcap 400 is not part of the apparatus 3000. Figures 45, 46, and 47
illustrate steps in enploying the apparatus 3000 to | oad an endcap 400 on
and endoscope, with the endoscope and endcap being illustrated to be
generally transparent for purposes of illustration and clarity (though
endcap 400 and endoscope could be forned of generally transparent nmaterials
if desired). [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 nore expandable
menbers, such as resilient cylinders 3508¢0-which can engage an internal
surface of the endoscope such as by being positioned within a working

channel of tgﬁﬁaas 95 RRdeap Qgb! n@%ﬁslﬁﬁlg%eaeﬂ 880 {sU TR dRE *ﬂ“?,r"é"eﬂ.”"éh%g%an ds

material, suc ber r synthetic €lastoneric nmateria
radi al | y whessctianchifp ethe eyl imaleisaiS0Q cantbe retracaed disthlfy redetiveto bo)qymcttiﬁn 3el>0f)andabl e

menbers coul d be,. oye suc S nbers whic exp tion.
100156] et SRR s (Pt aen ot Ale RHTEae Sroyitrs LR BUSSAMIEY Lo’ engage
t he inside dellﬁ@éi%somfbeﬁd}%dl\l@d Hlsﬂﬂy&ﬂﬂl@@ﬁéagn@ﬁﬂam%ld@@uﬂ‘ﬁcetdi%d N&hﬁi”g
cylinders can be provide art, in connection with the rotation of

rotation sectpwigl.andthe %M@qrh&aCWMhmgrﬁgf%gw op thp1distal spefpeerdlzng t o
Figure 47, wehqdaBR06% sﬁ't‘#ﬁ:re%lﬁggwgg(foa;ﬁ%@?gmngﬁpm@%tME Igis eﬁ;(i"@ﬂﬂéa'l Of

t he endoscope to conpressively €ngage t y 1 nner surface of
wor ki ng charamdbscopa. hfecciordingy,athe appasatict 3000 caBdused o mstall tlaemddaps4 G dnythe

ae chown i n T8 e gusEnastr Ll h%iEdh SharVisf it RaE I alelot M IS nai ng

a proxi mal | yofftigcdndescopé bewhe siehde(if Dshe@RGaghployddye di st aI END5119USCI P6 -40
surface 412 of endcap 400 As transl ating section 3300 is drawn distally

"ol 2l © HRWmeSSERL A0 H000n bR RIESOEA0CEAR BScAighifRbRd Ui stally

rel atrve ccor the conbinaty on e pulling
force provi dRchllcmltﬁ feﬁeremﬂoo Eipneesdg-47has way:isl droksssactdmalillogratignp48 areld49li st al | y
whi | e engagi the. i e surface of the_, worKki
g9ag }Q(?dy portlon can chf %e an outer surface prov{glgd by two body halves 3106 and
3108. Body halves can be joined together in any suitable manner, such as with screw

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

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

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

3100, while preventing translation of section 3200 with respect to body section 3100.
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channel, and the conpl enentary reactive pushing force exerted on the distal
surface 412 of endcap 400 by surface 3122, serves to press the endcap 400
onto the distal end of the endoscope. Accordingly, the apparatus 3000 can
be used to install the endcap 400 on the distal end of the endoscope

wi t hout hol ding or otherw se contacting the exterior surface of the
endoscope or the sheath (if a sheath is enployed). 100158] The conponents
and operation of the apparatus 3000 will now be described in nore detai
with reference to Figures 43-47, as well as cross-sectional illustrations 48
and 49. Body portion 3100 can include an outer surface provided by two body
hal ves 3106 and 3108. Body hal ves can bdljoi ned together in any suitable
manner, such as with screw type fasteners, rivets, with adhesive, and the

l'i ke. 0@%?—591}\05 stef:ﬁ’(ﬂts'o‘@b'cﬂﬂ iRQedd @&11339,9)8%90}9@&@&5@%2 ﬁﬁné&@@trotated

partlally W t hin ortion 3100, and can include
out war dl y exseetiaf -’r?@or th@g bfqomn bes@portecatian iggd Ogmt%ﬁmgsgﬁl@néaﬂo sychdlng

outwardly fr on shel

nal ves 3106 S 4 Toe Bt B hapl B o i A RO MeicR 32007, V31 g
section 3ZOQnQﬂmn&ﬁﬂymﬁﬁmwbadoﬁbfﬂmnmgdaﬂ%n3BGMyAQ@H¢ngWAﬂ&&ﬂgSﬂMhmhhat
rotating sectjon 3200 is rota}able W th respect.to bog ortion 3100 and
such that r#pehig haye thesame plangk orjentstian a &‘R t pigingsLips %1%‘? WSy section

3100. As showbridnBI000epsdRSs of HkwAHtigg S&Gibh 8D0BRPStak@n have end 3202
received within a recess 3105 prOV|ded by body hal ves 3106 and 3108 End
3202 ncl.ude ring 3204 ace of end 3 . The
¢ ng 18507 R 4R ooy s 4 Yiiects B R Pl Sha LA g s 208 s e
surfaces of fogitingtectsn SI0Wandnke Bidlitg sddfien 3200, a8d Bfgurd 4ANPodidestar N gr oove
3107 permts sectlon 3200 to rotate mnth resp ect to body section 3100,

whi | e pr everfMaiged scheraatic gress- SS‘F“%@'C‘!‘P%WUSQG@PWI?IPF of dagaiparatys vuehargect i on
3100. END51 g%;g [ l.WggaR acOl | ar
3208 whi ch ca éﬂg?Fé%ﬁé ?& e%@&?%&fgﬁg%g%ﬂgé%%ggﬁﬁgg%@@c%?ﬁn%3400 can
be support edceatralémreeifdmmendmgtthedgngbof the rcrawﬂﬁlggadiont Hae ceIRrahQOISABG®2 tsan

rotate freel s)ﬁoéivg?rllj tIucfmg an enqg' L lgjlrer:] géctloﬁ( l3§4ép xtén 1ng a 5n%tthg ﬂengt%c 'R 3%%80

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

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

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

with respect to translating section 3300.

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

3264, and a longidtudinally extending through bore 3266. Through bore 3266 extends
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i ndependently of the position of rotating section 3200. Accordingly, the
ring 3400 can be aligned to have the sane planar orientation as that of
ring grips 3318 on translating section 3300, regardl ess of how rotating
section 3200 is rotated. [00162] Figure 48 provides an enl arged schematic

cross-sectional illustration of portions of the translating section 3300
and the rotating section 3200, and Figure 49 provides an enlarged schematic
cross-sectional illustration of portions of the apparatus which are

enpl oyed to engage the endcap or endoscope. The translating section 3300 can
have a central bore 3342 extending the length of the translating section.
The central bore 3342 is shown includi ng2an enl arged bore section 3344
extending along the length of hub 3316. A shaft 3350 extends through

central boren3dghgh cﬁf@l% &k&@?ﬁzw by 6a%51ﬁ655n inferR dBinRd il th reSsiPPHaked in
bore 3342 to rotate free in bore 3342. The shaft 3350 can extend from

a first end ¥392heretbromgh,. e%blmlghah‘lte 3236candssined seshdh@3baft 3310 maywtain enl ar ged

di anet er g length of the shaft 3350, so that the
second end BQ%y%@ﬁtr?gw%gﬁr gé(?o conpress the cylinders 3350. [00163]

Referrin 6% to Figure 48, an |nternaIIy t hr eaded nmenber 3360 is disposed at an
end dPO163k TFhahead 3262 qfisremn3W0rcan hyverthe shapeal srcgnler palzem. Bt B¥2 A the form

of a nut haVﬂo%nggecnoﬁ%%d‘@Jn %QB?@&?&A rQ'}%EQQctggh%hﬁa&}%gH?r atrggtgh‘gf)gﬂhley

coaxially ali 0 ore
section 3344heam3é62 (retgehweﬁgbnyaltcmseacbadn infrehd 826236 Bexagohal ed thansdréw B2&pect to

translating Seq n33 tln n incl . a
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al i gned Wi t heonesdirst to rGtafeaiich @Maﬁ sé¥fiof 3260, NathdriativRlye sdted 3080ERild had360 i s

di sposed to slide in bore 3242. The nenber 3260 can be_ in the formof a

screw havi nfad 3aghwhich infludes pkgyonatber feauredorgrer ‘E}ml%ﬂld}ﬂ@kﬁ@ﬁﬂ% okxt er nal
th ded 3266.
readed porg, 5 6%26%13?&%@& gg %%lsﬁﬁéé ﬁﬁﬁ?gﬁ e%vnFUt & itk ﬁdg& hoLk,

Thr ough bore exten engt of Erew §260
and can have32. i nternal dianmeter sized to receive shaft 3350 t her et hr ough.
Through bore 3266 can be sized such that shaft 3350 may rotate

[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.
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freely wth respect to screw 3260. [00165] The head 3262 of screw 3260 can
have the shape of a regular polygon. Bore 3242 in rotating section 3200 can
have a non-circul ar cross-sectional shape simlar to that of the head 3262
(e.g. hexagonal cross-section if head 3262 is hexagonal ), so that screw 3260
can translate in bore 3242 relative to rotating section 3200, but such that
screw 3260 is constrained to rotate with rotating section 3200.

Al ternatively, screw 3260 could have a head 3262 which includes a key or
other feature for permtting sliding translation of screw 3260 within the
bore 3242, while ensuring that screw rotates with rotating section 3200.

[ 00166] A shaft collar 3356 is disposed-aB-or near shaft end 3352 of shaft
3350. Shaft collar 3356 can be fixed to shaft 3350, such as with a set

3350, Shaft col | a . . a set
ol LAV ST 00 CRplef e BnaA DR 1Tt Ak ol R e B i "

has an out erisgositrenadrwigh eepect © theemicap ool dndoscapsb® showhiie Elgyre 45amdthabe and

rotate with respect ta r ing. section.3200. A surfac 358..of | ] 3356
can abut or TaenarerdSob Rl KR pRligRn el o fE RediSuds {Bevhown i n
Figure 48. [$&Mafk@Rd 358 Aidrdyligddre3FO0HispseOin tisgWorki cham0 Of haBndRcspeppor t ed

on a portion of the shaft 3350 which extends from bgre 3342. %/I i nders 3500

can be suppoWitkthesndiace,d3q2 ofiragslatingseetion 1300 agajnstihs disfaksnddacsofdhs war di y

froman end st 5] i : VN 00 can be
di sposed on iﬁg%ﬁ%%g%@t%ﬁgﬁé 3:1%%]?»? bgﬁﬁgeggg&ﬁgﬁggg%gg%g#a%%%&tﬁ%pacer

3352 is fornedcagf Rotatitgsertadn 3d00ahthes ratebdii($uch lay viaaotar3248)) wheshgotatien | i ent

h i nders 3500 . 335 i f f 1
T T T e R R R e

spacer 3352 @ifdlabesih FeablvardRideetich in B3RB24 DA 66doFdanddWith alie pith@if #eaBReHsON
shaft 3350 between _the second cylinder 3500 and end face 3302, as shown in

Figure 49. ENDSTFORS: ptraryard msyemsnt of sorewpi26() Peshes sffolanad 8aerswerd: | oad an
endcap onto RicRIIRREORSes thbﬁﬁﬁ@%@b%d;&aﬁ%% 33Sz§toﬂﬁﬁle{r‘ﬁ£el%ijd WhatiGe fRpECt to

t he endcap and endoscope as shown in Figure 45, wt
translation section 3100, thereby compressing the cylinders 3500 and causing the

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

channel of the endoscope.

[00169] Then, with the cylinders 3500 expanded in the working channel of the endoscope, the
thumb can be inserted in ring 3400 and two fingers can be inserted in ring grips 3318.
The fingers in ring grips 3318 can exert a rearward force on translating section 3300 such
that section 3300 is drawn rearward with respect to body section 3100. Drawing the
translating section 3300 rearward as shown in Figure 47 (in the direction of arrows 3302)
also results in the shaft 3350 and cylinders 3500 moving rearward. Because the shaft
3350 and cylinders 3500 move rearward together with translating section 3300, the
cylinders are not expanded further. The rearward force on shaft 3350 (tensile force in
shaft 3350) and cylinders 3500 (which engage the internal surface of the endoscope)
exerts a rearward force on the endoscope (pulling force on endoscope), while surface
3122 on body section 3100 pushes on the distal face of the endcap. Accordingly, as the
section 3300 is drawn rearward with respect to body section 3100, a pulling force is
exerted on an inner surface of the endosopce, while a pushing force is exerted on a distal

face of the endcap, thereby urging the encap onto the distal end of the endoscope.
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transl ating section 3300 in a forward position with respect to the body
section 3100, with shaft end 3350 and cylinders 3500 di sposed in the
wor ki ng channel of the endoscope; wth the endface 3302 of translating
section 3300 against the distal end face of the endoscope, and with surface
3122 of body section 3100 against the distal face of the endcap. Rotating
section 3200 is then rotated (such as via collar 3208), which rotation
causes screw 3260 to rotate within nut 3360. As screw 3260 rotates, screw
3260 translates in a rearward direction in bore 3242, in accordance with
the pitch of the threads on screw 3260. Rearward novenent of screw 3260
pushes shaft collar 3356 rearward, which4in turn causes the shaft 3350 and
shaft end 3354 to nove rearward relative to the translation section 3100,

t her eby conpressing the cylinders 3500 and causing the cylinders to expand
radi al |y and conpressively engage the inside surface of t he wor ki ng channel

of t o] e, [00169] Then 'th. he cylinder.s in the

wor kil BhanfiBNe e rrirenahussin pes been dlustaga by BERrBET Biserera PR nshy 400
and two fi nggnst thathtditioh d$ Bietaplidafit foi redri@lor RfitkBd Spirit dldeschpd ihda (Pp@ndeking
grips 3318 can exert a rearward force on translating section 3300 such that

section 3300clkimsde sich detadly vidvmerahs ofheregpiaiionst ehapgrsyandesubstiswias 90!l opyuawi ng

Lhe ot 1 ans! e Sefibd B30 hER UBEANE FoR AL O op PGt (RO e

direction of arro I'so re ts°in nd cylin &Ps 3500
novi ng r ear vhe deviemadusehadef thé\pn‘esent Bi3bhticartchs dydni itlderased3bO€lativome r ear war d

t oget her wt ransl sec 0 th | i nders, ar.e t expand
fother Thettldaa o « BRURE Bihe Saseh Bamoutaod Eranbasts e i il ieiKPRRS80) and

cylinders 3549 £e‘§éHt alveRINCAIER abﬁ'ﬁ‘cabﬂf&ﬂoﬂﬁlﬁer%ﬁfoﬁ@@f @k bb«%ﬁ‘ aROEARSHRRRE, exerts
a rearward force on the endoscope (pulling force on en oscope), while

surface 312wulshbegiseq tosditsct madisalgecessnsice nte thetbiedy Hrauah othes®perings he endcap.
Accor di ngl y’m@lﬁdﬁ]g% he?ﬁaﬁ Jaﬁ o§<|§129n§e§pe [ 2 ) On@%&?‘r Mopbdvar, ﬁess‘&%%@ %(ﬁ‘ body

section 3100 an ‘1 nner sur ace
endosopce, wach elemepwashncmgecf witls ehel ;ﬁesemenVaadom varebediletrakivelly deribéd 4se endcap,

hereby ur g1 g, LhE 0S8R RnbtlSh slHohila 57 Aol 1PRIPRE O SRR ERUSC! PO
foregoing description is provided by way of example, and that other modifications may
occur to those skilled in the art without departing from the scope and spirit of the

appended Claims.
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[001701 While the present invention has been illustrated by description of
several enbodinents, it 1is not the intention of the applicant to restrict
or limt the spirit and scope of the appended <clains to such detail.

Nuner ous ot her variations, changes, and substitutions will occur to those
skilled in the art wi thout departing fromthe scope of the invention. For

i nstance, the device and nethod of the present invention has been
illustrated in relation to deploynent of a feeding tube through the nouth
and esophagus, but it will be understood the present invention has
applicability to other portions of the body, and for instance, could be
used to direct nedical accessories into-#he body through other openings,

i ncluding other naturally occurring openings in the body. Mreover, the
structure ofwhaasCISingdERt associ ated with the present invention can be
alternatively described as a neans for providing the function perforned by
the elenent. It wll be understood that the foregoing description is

provi ded by way of exanple, and that other nodifications may occur to those
skilled in the art without departing fromthe scope and spirit of the
appended O al-dsmetanbio posigonipg a-desice\pmen erslogtone gewprising the sipgref:hod f or
positioning a device on an endoscope conprising the steps of: providing an
endoscope; pprovidihigng eddskeypese Sized to be positioned on an end of the
endoscope; and applying a pushing force on the device while simultaneously
applying a pyll. f t . i ing force
applied to té%lélllgﬁ gsdc%g%gslﬁgd g’pﬁ&leqog@lgﬁ%af%ﬁﬁhen%?El%p%ﬁ?%gp elplr%h% he device. 2.

The nethod of Claim|l wherein the pulling force apg]ied,to t he, endoscope is
applied thrapalinga pyshigdnrcs 8p dhe devics avhilg ginpdtanepusiyaeplying, a auibing &9res of |

wher ei n the gublddd&hpkOfh&einShERRiAERHrde ﬁ&h B8oBY js dpplilifinydigl € Si zed
to receive the eﬁh 5%’thee%ndoscéﬁg.r4§$$ e ﬁetﬁ%@ OPBCf5@H#?PVLegein t he
devi ce conpraipseingamtheddeiap havi ng a bore for

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 1 wherein the pulling force is applied to a surface of a channel

within the endoscope.
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receiving an end of the endoscope, and wherein the pulling force is applied
to the endoscope through the bore in the endcap. 5. The nethod of Claim!]l
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 w thout grasping the sheath. 6. The nmethod of Caiml wherein the
pulling force is applied to the endoscope radially inward of the outer
surface of the endoscope. 7. The nmethod of Claiml wherein the pulling force
is applied to a surface of a channel wthin the endoscope. END5119USCI P6
-46 8. The nethod of Caiml wherein the pulling force is applied around the
distal end of the -endoscope. 9. The nethéd of Claim 1l conprising the step
of engaging an inside surface of the endoscope. 10. The nethod of daim1l
conpri si ng efanginiehdd ¥t diiid fj@/h&’éfnftﬁ&?ulﬁﬁ RS0 R AR FolRY th@er.aamfdwt&
menber wi thin the endoscope. . hodﬁ positioning and endcap on an
endoscope coaﬂ@ﬁ@pﬂg the steps of: providlng an endoscope; providing a
sheath for receiving the endoscope; providing an endcap associated with the
distal end of. THEMmERERbNClaind @TbinbAshE thelshP FRAQSHRNE iAdidé Qafake PAET al | Y
within the sheath; and applying a force to the endoscope through the
endcap. 12. Qﬁ@“ﬁﬁQhod of Claim1l further conprising the step of applying a
force to the endcap. 13. The nethod of Caim1l further conprising the step
of a pushi ngl(. orheendtod dfeCleind € apmpisdingiéigagiag usd iysidé surfaappf a3t érdoscopelby i ng
force on the endgscope. ,14. The nethod of Caiml | wherein the step of

appl yi ng a f@Periipga f‘WE‘ be sk dhgendgscope.

11. A method of positioning and endcap on an endoscope comprising the steps of:
providing an endoscope;

providing a sheath for receiving the endoscope;

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.

12. The method of Claim 11 further comprising the step of applying a force to the

endcap.

13. 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.

14. The method of Claim 11 wherein the step of applying a force to the endoscope is

performed without contacting the sheath.

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 an outer surface of the endoscope.
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performed w thout contacting the sheath. 15. The nethod of Caim1l
conprising applying a pulling force to the endoscope sinultaneously with
appl ying a pushing force to the endcap, wherein the pulling force is

applied to an outer surface of the endoscope. END5119USCI P6 -47 16. The

met hod of Claiml 1 conprising applying a pulling force to the endoscope
simul taneously 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. 17. A nethod of positioning and endcap on an endoscope
conprising the steps of. providing an endoscope; providing a sheath for
recei ving the endoscope; providing an endgap di sposed at a distal end of the
sheath; positioning the endoscope at |east partially within the sheath; and

pressi ng tlg_elézﬂﬂngflﬁgg&'atg? CRaif ﬁ?&bp?i@%g%@%@g aa?“ﬁﬂ%%% A scGpASPi Ng t he

sheat h. posi tioning n-“an endoscope conpri sing
t he steps ofsimupareoudy mithapplehngagueineg facotwithié erglcap, ivdediin thegiullimgrforchdsvi ng a

first end and econd,. end, the second en% dapt e to,rel easably engage the
di st al “end” oL G GEEbfRosEd BHE 3B ERh Phibe ERUSSFURd ng ol ement on
the distal end of the endoscope; inserting the first end of the of the
| oadi ng el enkEhtA atethodad positieningand/endnapoenyin endescepelcerpprisingiie pighs ¢fag on t he
| oadi ng el enent whil e pushing on the endcap. END5119USCI P6

providing an endoscope;

providing a sheath for receiving the endoscope;

providing an endcap disposed at a distal end of the sheath;

positioning the endoscope at least partially within the sheath; and

pressing the endcap onto a distal end of the endoscope without grasping the sheath.

18. A method of positioning an endcap on an endoscope comprising the steps of:

providing an endoscope;

providing a loading element having a first end and a second end, the second end adapted

to releasably engage the distal end of the endoscope;
releasably positioning the loading element on the distal end of the endoscope;

inserting the first end of the of the loading element at least partially through the endcap;

and

pulling on the loading element while pushing on the endcap.
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