-1 [00011 Cross Reference to related applications [00021 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. [00031 This
application clains priority to and incorporates by reference US Pat ent
Application "Medical Instrunent Having a Guidewire and an Add-to Catheter™
(Attorney Docket END 5335USNP5) filed May 12, 2005 in the nane of Long et
a]. having a Serial Nunmber of [00041 Field of the Invention 100051 The
present invention is related generally tojoedi cal devices and nore
particularly to devices and net hods useful in endoscopic procedures. [0006]
Background of the Invention [0007] Mnimally invasive procedures are

desi rabl e because such procedures can reduce pain and provide relatively
qui ck recovery times as conpared wi th conventional open medical procedures.

Many mal | si ve procedures, ar.e perfornmed with an endoscope
(inclﬂhﬁh mﬁ%ﬁgaﬁgﬂﬁﬂﬁigﬁigﬁiigyaﬁﬁégﬁges). Such procedures permit a
physician to position, manipulate, and view nedical instrunents and
accesH¥p?les iThsiagplicatien platmsepriority tvrtbq @iloan@mternt appisgonspehichgre herghiye

patient’s bod r}f:oxéoor Osc?eogncle é% rla Eers?B/fl 6‘6?’?{@9&@8%%@“

"endosurglca using aparoscope). In
this type of 20@4)@2%0959, I(HGMEGGD@yblﬁde sﬁss aowoﬁoe%) ﬁk&EIUS&d/4I401966 a patient
through trocars placed through t he wa 100081 Still less invasive
treatments i MRUb{ehediYHd@04( 74P r)eeaﬁ]éﬂeé fﬁ@alq I:fp%gh insertion of an

endoscope through a natural body orifice to a treatnment site. Exanples of
t hi s HPp3loachENPpRicheibiStai@s privrity @l andeéncoloparates ey reddreddetd § Bateritg\ppliygtonscopy,

hysteroscopy “M%alcgl'}agtrlgn tt i—l(z)lgllfllgg%u? cwite'and 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. 100091 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 performdiagnosi.s or therapy wthin the patient.
As a result, the accessory devices used by a physician can be limted in

size by the (] ter. of the. sSsqr hannel of th cope.used.
Acid ti onal 1y DO Bl adt i BHEE S3803 Ry BRE os . PP EORB U Ebpomamn .
when usi ng t had sélanstasy. evisinsefahee praveduires enmsloyhielis of £ flexiblelendds0épk0 1

Certain specialized endgscopes. are avail abl e, such as | arge worki ng channel
endoscopes  KHUPHECRTAS anﬁé@w@m@?e i V‘?j?ﬁﬁ’élg@ﬁtemlt%ﬁmea'ﬁ B used

to pass rel alkyRhhedrdhO8istaPETBRZYah 88 cotfollb® bPiR\isEen oA MBRIg! dohifolk @t EICT i ON
| arge bl ood clots. Other specialized endoscopes incl'ude those having two

wor ki ng chanmeddmal@nd. di sadvant ages of such large dianmeter/nultiple working
channel endoscopes can be that such devices can be relatively expensive.

Fur t heioo9p UCBohRIfRRIK eBsRbeI AL tdlahvRIVi (Mintidamie lin SRAEEDRRPmERARaVRAY €
an outer dianeter that makes the endoscope relatively stiff, or otherw se
difficult to nojinfegmkaceesspryhannelfalsosalied bippsyshamnslshesearking chanmplssOBer

systens rel atgd: 4.0 0 : : ..025, 778,
Silverstein; tf%glbg)eaetngﬁicgﬁ%gig R@?Bg & &&gg&ﬁé% 5%8’?%%&318 UeStlJ %&gh%éoéﬁlﬁggust 8,
2002 i n t he rbhimebfhaBGapedjaniéferpdbntt 26) t8 3250 Jor thévhtrpuose. of Gmeodicimgadndint age of
known systens is.the

@ote tial forhthe dis%gl.eng of .a q§vice used
external |y of “B'&nH6 ‘8616@‘”?85 s\ aher GRFCRIOT VS icea R Rerfgie dipenosis oF §‘ef38y| ack
ENDS119U. SCl Béthirdthe patient. As a result, the accessory devices used by a physician can be limited
- in size by the diameter of the accessory channel of the scope used. Additionally, the
physician may be limited to a single accessory device when using the standard endoscope

having one working channel.

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

intubate.

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

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

END5119USCIP2



precision or the ability to be maintained within a desired field of view of
the imaging capability of the endoscope. [00121 WD 00/ 48506 publi shed
August 24, 2000 in the name of Herrmann di scl oses a defornabl e endoscope
with at | east one supplenentary device. The unit conprising the endoscope
and the supplenentary device is said to have a non-round cross-section. Such
a non-circul ar endoscope nay be di sadvant ageous fromthe point of view of
cost, conplexity, or ease in clean ing/sterilization. For instance, a
standard endoscope with a snooth, substantially-circular cross section can
be relatively easy to sanitize and clean. 100131 WD 00/ 48506 published
August 24, 2000 in the nane of Kortenbach, discloses nmethods and devices
for delivering a nedical instrunment over ?he exterior of an endoscope to
allow the use of .instrunents too |arge to fit thro h the |lunmena of the
endoscope.  REEHRL S abiliy F‘b%f‘e@aﬁ“aé'&ﬁdl within g desired figid of vigy ahids dmagies

resilient sty litfof hE%hdY heath having a reclosable seam flexible
pol ymer extru ohgﬁo g Sﬁg§py tangential sheath defining a | unen having

an irpg | ar Cr 0ss sec orten h al so i scloses a track
Wi th @??%nver“?é@’ KRB Pt RisC T Bl in i e RSP BER teod it
feedi ng t ubegefolAiblé Bffo8Epe withtat lcastdre Wipfien@fMReAcE TRARM ddehpridig thdr ough

an internal channel of an endoscope. It i's al so known to advance a feeding
t ube t oget heendgsedpeand dievpplementatycdevigs inspidigihgyhgnermeoug stags-setign.obuahhe

feedi ng t”b‘i g‘éﬁgﬂclgafeﬁgésc%%@%?eegéaﬁ’é{xﬁgéﬂug gﬁgﬁg‘ﬁé‘m@'b%@\g of @ t?];] the

endoscope, I'ng e out sl

endoscope mhnbmphdmﬁmmbmg1ﬂbkmﬁﬂﬂﬂmd@@moﬂoannﬂameneﬂmkbnhﬁﬂoamp@@ﬁﬁﬁl

| nvesti gators haﬁe%%epogﬁed t hat a conventi onal bk nmet hod. of P quIacenent
may be suppPBALA PSRy FircBlap o (38 f6 cdatyebyeasy ‘Op%af‘}“}FS fiean.
infection. "Efficacy of an Overtube for Reducing the R sk of Peristonal

| nf ecfG0d3] af Vé® 0PRSS IE pubdisteait August J4; @é@ibbﬁhwxmmd%fnﬂomrmdl @dmtmeﬂ mthOCfSt udy"

| ruru Maet ani |na osco

2005, her cby MhEOI8 e e e FB P VB 8 SRS R BRSP e ube
during PEG phpeffRNise oENERIm ISR ge to fit through the lumena of the endoscope.

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

discloses a track with an inverted T configuration.

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

desired location.

[0015] Investigators have reported that a conventional pull method of PEG placement may be
supplemented with an overtube to reduce risk of peristomal infection. “Efficacy of an
Overtube for Reducing the Risk of Peristomal Infection after PEG Placement: a
Prospective, Randomized Comparison Study” Iruru Maetani, MD, et al., Gastrointestinal
Endoscopy, Volume 61, No. 4, 2005, hereby incorporated by reference, discloses the use

of an overtube during PEG placement.
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-4 [0016] Still, scientists and engineers continue to seek inproved devices
and nethods for the introducing nedical devices into the gastro-intestinal
tract, including inproved devices and nethods for placing feeding tubes in
patients. [0017] Summary of the Invention [0018] The present invention

provi des net hods and devi ces useful w th various nedical procedures,
including without Iimtation nmethods and devices useful w th endoscopes,

nmet hods and devi ces enpl oyed through naturally occurring body orifices, and
met hods and devices related to placenent of feeding tubes. For instance, in
one enbodi nent, the present invention can be used to quickly and
consistently place an accessory, such as g feeding tube, in a desired

| ocation, such as in the stomach or the j€junum and such that the device
stays in the desired position during renoval of the endoscope. In certain
enbodi nents, the present invention can be enployed to reduce the nunber of

i ntubations needed for certain procedures, such as the nunber of

i nt ub§@llehs rreididsentiots phdewgiveerd @atdnuyotsedkemproved detia¢smndnialibdignitee t he t he

present invention can alsp, be enpl qyed to, redyce the nunber of steps
required in d&f ngﬁve%rceﬁﬁiewagfgaﬁ%éﬁﬂ%w&%ﬂaé U3t ISieEgPreved deyigss + o
nasal transf qhd &le@fdds kd? plRAY fR&HiAHRBed MPhddtat i on, reduci ng the number of
times tools or devices are switched or deployed in the body, reducing the

nunbehggg ha@ﬁs reqﬁugeg to.Eerfornla procedure, and/or reducing the nunber
of ti 1he Y nal nust change hand position during a
procedure. [0019] In one enbodinent, the invention provides a sheath for use
wi t h #018hdoslhe peesentiieventpie prolyideamethadeangdeviess wrefud yrithavasionhingdicals
non- snoot h. t. . t.hi. o) .010 inch,
and the insi }g&gﬁé}g %é%llgcﬁg% ﬂg}{s t@gb{%h@?ﬁ%@édﬁ %{(dtdtfrgggs é\%&m Vé}?‘u#%‘g%gg éat ures
occurring at nietigpdsand devicasreapldyad throdghmaalrslly ¢de02 body orifitas] andandébedsnent s,
Qcedures invpolyin

t he i nvention n .be enployed wth spect .to pr
Per cut aneous aeﬁaﬁ‘g%ﬁ?lggéa@@w%yf epting tubghdioripNanGr: 1D QPLFARPORERY 4P Tube
tErl\llE)g liggugcrg ?&Eﬂﬁﬁ%ﬁoﬁ@ﬂ%&% fo &é@e‘l&lf E’fﬁi&'i{yist(aﬂt@r plE’&@n &E@ﬁ&%i&ﬁ as a

feeding tube, in a desired location, such as in the stomach or the jejunum, and such that
the device stays in the desired position during removal of the endoscope. In certain
embodiments, the present invention can be employed to reduce the number of intubations
needed for certain procedures, such as the number of intubations needed to place a
feeding tube. In certain embodiments, the the present invention can also be employed to
reduce the number of steps required in certain medical procedures, such as by reducing
the oral to nasal transfer steps in feeding tube installation, reducing the number of times
tools or devices are switched or deployed in the body, reducing the number of hands
required to perform a procedure, and/or reducing the number of times the medical

professional must change hand position during a procedure.

[0019] In one embodiment, the invention provides a sheath for use with an endoscope. The
sheath can have an inside surface which is non-smooth. The sheath can have a thickness
of less than about 0.010 inch, and the inside surface of the sheath can be textured with

surface features occurring at regular or irregular intervals.

[0020] In certain embodiments, the invention can be employed with respect to procedures
involving Percutaneous Endoscopic Gastrostomy (PEG) tubes and/or Jejunal Enteral

Tube through a Percutaneous Endoscopic Gastrostomy (JET PEG) procedures.
END5119USCIP2



-5 [0021] Brief Description of the Figures [0022] FIGURE | is a schematic
illustration of an endoscopic sheath and track. [0023] FIGURE 1 Ais a
schematic illustration of an endoscope inserted into a handle having a

hi nged | atch in an open configuration . [0024] FIGURE 1B is a schematic
illustration simlar to that of Figure | A showing the hinged latch in a

cl osed position and feeding tube and carrier being advanced on a track.
[0025] FIGURE 2 is a schematic illustration of the distal end of the sheath
of Figure 1 showing a carrier being advanced on the track. [0026] FI GURE 2A
is a schematic isonetric illustration show ng the proximl end of the
endcap. [0027] FIGURE 3 illustrates diffegent sections of a track di sposed
on a sheath. [0028] FIGURE 4 is a top viewillustration of a portion of a

track 0[28]029]Br11:e|f eREr‘St'J Sof3ns PSusréssecti onal illustration of a track
suppome on derstood that the sheath may be fornmed of

athinfilmthat would not maintain the circular configuration shown in

Fi gur 0032hps FACURE | nasehmmaticalisgrationsefan eadossppie shesfeand tiaskng di sposed

wi thin the sheath). [0030] FIGURE 6 is a schematic illustration of a feeding
t ube @E28) er FIQURECIN $ancheniatichiliost@tior stackndestop®insérted intoesantleihaviagai on.

[ 0031] FIGURE,7 i? %fschenatic illustration of a distal portion of a sheath
and track shoiesg latch iggpopen colf\gURELY  t o a distal position on the track, and
with an indicator tab extending through a slot in an endcap to be vi ewable
by an[@2dbscdpeUREOEBR]a sEheBuifle iBustation similenatthas of Figust IAashoving Hewiimggdt he

di stal end of .an. endoscope.bein dvanced, t hr.ough a ,sheath ith the

Shoat h, -t r acHetChing Laws PERtChmTerding LRE T catti e he AT o OB 6 [ 0033]
FIGURE 9 is a schematic illustration of a distal portion of a sheath, track,
and c#02fkr, FAGHRE2 isaschematigdllustretiemnefrthedistahendeofftlaceshicatd of Hiparabishomdegiat o a

distal posit icgrrr]iep Qei;%é] gd\}aﬁ&%kdn the track.

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

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

[0029] FIGURE 5 is a cross-sectional illustration of a track supported on a sheath (it being
understood that the sheath may be formed of a thin film that would not maintain the
circular configuration shown in Figure 5 absent an internal member, such an endoscope,

being disposed within the sheath).

[0030] FIGURE 6 is a schematic illustration of a feeding tube carrier in accordance with one

embodiment of the present invention.

[0031} FIGURE 7 is a schematic illustration of a distal portion of a sheath and track showing a
carrier advanced to a distal position on the track, and with an indicator tab extending

through a slot in an endcap to be viewable by an endoscope.

[0032] 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.

ENDS5119USCIP2 ’
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[00341 FIGURE 10 is a schematic illustration of a feeding tube having a
feature for providing sliding engagenent with a track. [0035] FIGURE 11 is
a schematic illustration of the proximl portion of the feature shown in
Figure 10. 10036] FIGURE 12 is a schematic illustration of a port for use in
mai ntaing the feeding tube in a desired position in the gastrointestinal
tract after the feeding tube is positioned and the track has been w t hdrawn
fromthe G tract. [00371 FIGURE 13 is a schematic side view illustration of
a distal portion of the feeding tube shown in Figure 10, illustrating a

di stal portion of a passageway (in phantom) through which nutrients may be
directed, such that the distal portion of the passageway does not have to
bend or curve to comunicate with a distal” feeding port, with the portion of

the feeding tube extending distally of the distal feeding port being

i ncl i A3 t H1oERFR ts asshematic ilusratige ey distahpprtiereofa thgath, trackyand-carriencpnd

wei ghts (in , I - LSt Al f eedi ng
fube. 100361 ETRFER 1 2pier HRYp REGFPRIREACEl o Al e EREn e SF, | S0 o s
menber._whi ch be enployed to maintain the feeding tube in a desired

posi t i(YR4ur iF%%MEIa sghematis illustradarofdfesting EUE@ havipg p fatuyre RPERAdipgt i ent ' s

G tract. [O0Q@§hehidEhedtwitta fagchematic illustration of the distal end of
t he nenber of Figure 14 and show ng contact surfaces positioned, sized,

and/ or pe gaqi contact surfaces on the proxinal end of . a rail
Foat wAL0 oI TIRH Bt A e Lo Foaniat PR of i Tertu e Shhit i ¢

illustration mQfuthe distal portion of the nenber of Figure 14 positioned
with respect to the proximal end of the rail feature on the feeding tube.

END51 | P2~ 1] Rl GURE.17 i h ic.b 0 Vi il.l i f
i acANEobor U or? ¢ Rahaive el oBPRTEt bEdRRHNE LR BB er o
Figure 14. [ QR4irdd fobiioRin the ghsttdinmbstiabiagact ater dghieédigg tube é9siBRGARERaridtha

medi cal device (which nedical _device can include a handle, sheath, endcap,
and track) i ritagkhiebeen withdgwndrom thefeliteast  such

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

distal end of the feeding tube.

[0038] FIGURE 14 is a schematic illustration of a distal portion of a member which may be
employed to maintain the feeding tube in a desired position during removal of the

endoscope and the carrier from the patient’s GI tract.

[0039] FIGURE 15 is a schematic illustration of the distal end of the member of Figure 14 and
showing contact surfaces positioned, sized, and/or shaped for engaging contact surfaces

on the proximal end of a rail feature associated with a feeding tube.

[0040] FIGURE 16 is a schematic illustration of the distal portion of the member of Figure 14

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

ENDS5119USCIP2



that the endcap and the distal end of the track are positioned in the snal
intestine (such as in the jejunum. [0043] FIGURE 19 il lustrates advanci ng
a carrier and a feeding tube together on the track after the endoscope and
track have been positioned as shown in Figure 18, so that the distal end of
the feeding tube is positioned in the jejunum [0044] FIGURE 20 illustrates
feeding a nenber distally to a position behind the feeding tube to hold the
feeding tube in place in the G tract while the endoscope and nedi cal device
(whi ch nedical device can include a handle, sheath, endcap, and track) are
renoved in a proximal direction fromthe patient. [0045] FlI GURE 21.
illustrates the feeding tube positioned t3 extend fromoutside the nouth to
the small intestine. [0046] FIGURE 22 illustrates providing a transfer tube
t hrough the nose. [0047] FIGURE 23 illustrates associating an end of the

t r ans 141} ub@lm this aselsrmatig botiery visw illupfeatipg ofi pdiacent prrtionsogAleg raptfatve 24

i1 lTustrates thenPf0XhiRlbe 8Hﬁynéﬁﬁ%.%ﬁe@PQQ4IUbe pul I ed through the throat

and the nasa caV|ty suc as wt ransfer tube of Figure 23) such

t hat the rOXI end. of the feeding tube extends, fromthe p t's nose
(fr om0 I@RE[ boHystratgsanjrgdusngiaf epdqsropcda aﬁ&fémai i Wé@é%ﬂ%ope
within a n"ed|dg,allce QﬁMhGlﬁdé M\'ﬁ&&ﬁe RRAHE @hdca ea‘ﬁti@;%el%ﬂﬁ'to'tﬁ‘é?hp%ct%f Q@Qt‘i’én@su@rheat h,
endcap, and track) into the ‘tract such that the endcap and t he di stal

end of the t rthatkhesandcapy a;lédb@@ismkﬁrtdrtétlﬁm@m pogmwnedasl the smajb mtdshinex(sugbEG t ube

f eedi ng m::thog,i %nd F| §re 25 illustrating a cannul a/ needle for providing a
END5119UsCl P2° "8 péﬂ heous i nci sion through the abdom nal wall can be
transillumnated with a light source associated with the endoscope. 100501

FI GUREDOHE] i | | TISTURE &2 llkl@wes syandieg » ereandadaedingtuba ingsthsr eimide gk #fifiici ng a
| d d h ljigpd of
ooped  gui ZH\% &fd %JQBQM‘%A&%G@B&E p%sm@{i% dslshotsd | ﬁg&% 18! ‘§%e af%h@ dis 0

the endoscop eat track passing ough’ t oop o t he
| ooped gui dewnd ef the feeding tube is positioned in the jejunum.

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

proximal direction from the patient.

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

the small intestine.
[0046] FIGURE 22 illustrates providing a transfer tube through the nose.

[0047] FIGURE 23 illustrates associating an end of the transfer tube with the proximal end of
the feeding tube.

[0048] FIGURE 24 illustrates the proximal end of the feeding tube pulled through the throat and
the nasal cavity (such as with the transfer tube of Figure 23) such that the proximal end of

the feeding tube extends from the patient’s nose (from a nostril).

[0049] FIGURE 235 illustrates positioning an endoscope within a medical device (which medicatl
device can include a handle, sheath, endcap, and track) into the GI tract such that the
endcap and the distal end of the track are disposed in the stomach, such as for use in a

PEG tube feeding method, and Figure 25 illustrating a cannula/needle for providing a

END5119USCIP2



[ 00511 FI GURE 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
t ube di sposed on the track such that a first end of the PEG tube to be
positioned inside the body is advanced ahead of a second end of the PEG to
be positioned through the percutaneous incision, and showwng the first end
of the PEG tube being advanced off of the track. 100521 FI GURE 28
illustrates the second end of the PEG tube advanced off of the rail and
grasping a length of suture extending fromthe second end of the PEG tube
with the |ooped guidewire. [00531 FIGURE 29 illustrates pulling the suture
| oop and the second end of the PEG tube _through the percutaneous incision
and seating a bunper nenber at the first end of the PEG tube against the

i nside surface of the astrlc th t he endoscope p03|t|oned to
provi de Vi ewﬂ’?&“@r“e‘?%é <@g iy W?'[ sbilprsnadR caibs TRl imiaed PG aright cal

devi ce and qug&gggﬁcﬁéagMﬁghéEﬁﬂ%&ﬁg G tract and the external portion of
t he PEG tube adapted for introducing nutrients through the abodimnal wall.

gast ?i@@&?ﬁﬁb&i%m%t?%%sr Y bt POt CR AU UG e 1890 el ude

a handl e, idbwirnhteagh theRendulfakd illubtidtdgtiiediSthl dndaf theSdhdbscopélenddap,
endcap, the Istal end of the gastroscope, and the distal end of the track

are di sposed shﬁathawedéta@ﬁa@ﬁlngéfuevglebe faop ofithe Ipeped SYEIFWPEG t ube f eedi ng
met hod, with Figure 31 al so showi ng the endoscope can be used to

t ransi[tl)OSll]ﬁ netle URE2 EPad iRt S CE BAub(sadhoks i FEL tuba hhving b tdngthsaibstantially less
needl e/ cannul I Si

"o Cho- ot orHE g 1 THOKE o93hs FicheriFATEL HCeaY Lot ARt o

i ntroduci ng ahdtQaRQcdnd¥F BRPEEWHE ’Ecplblﬁ;bsnfolﬂé‘d indiag tHeaoodﬁ‘flst Klvayiad ‘&Heardhﬁ amedi cal
device (with gastroscope disposed therein) can advanced t hrough the

| ooped gui devieeand emipﬁthf:W@Cdtodqeanosennbddhrouglethmrcwme@evn@eomadtslmsmngh st al
end of the 03§l FRSEOPS REPRE (AIMRANGEAVAIES o bl teGladRUM (such as past the

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

looped guidewire.

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

provide viewing of the seating.

[0054] FIGURE 30 illustrates the medical device and endoscope removed from the GI tract and
the external portion of the PEG tube adapted for introducing nutrients through the

abodiminal wall.

[0055] FIGURE 31 illustrates positioning an endoscope (such as a gastroscope) disposed in a
medical device (which medical device can include a handle, sheath, endcap, and track)
into the GI 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

method, with Figure 31 also showing the endoscope can be used to transilluminate the
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of Treitz) [00571 FIGURE 33 illustrates positioning a feeding tube (such as
a feeding tube having a length substantially |less than the Iength 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. [00581 FIGURE 34 illustrates retracting
the nmedi cal device and gastroscope proximally into the stonach, while
hol di ng a nmenber positioned proxinmally behind the feeding tube to push the
feeding tube off the distal end of the track, and illustrating grasping a

| ength of suture extending fromthe feeding tube with the | ooped guidew re.
100591 FIGURE 35 illustrates pulling the suture and an end of the feeding
tube through the incision through the abddi m nal wall, and |eaving a distal
end of the feeding tube in the jejunum_ [00601 FIGURE 36 illustrates the
ext ernal por tabdemiopl wHb Juskthiahgne agaptcan be gseditanake aed/agpash threughnt s

t hr ough the.gggﬂhﬂagalhmyhkfsﬁ%%q the distal end of the feeding tube being

positioned in € J ejunum FIGURE 37 illustrates the feeding tube in

pl ace with the g@strqscope and nedi cal device renoved. [00621 Fl GURE 38
i |1 us{9036ks dNGERERIPsitatgsigmayiagiemeshs and mgadusdng aloaprsbeuidevardbegyehn t he

distal end Ol AhnfRY ORGP Rfich TSPl dBHLE Gvith sl B0 P a5t daf b8
cross-sectional schematic 1llustration of "a fTexible prong of the endcap
| oadi ng el emadvancgdhdatighfhaIoRped3iddwines with thesdisthleend i0d theepné¢dicad denjcesdnd et

di sposed on the_ di st end of the. endosc and the endosc i sposed in
Che oheat b e SpfbF e BRisRions PingdBHR B0 wRiul i (ERr RS Br HIARETC hos e
w t hin the sheqiditzand engagi ng an outer surface of the endoscope, with an
Oring conpressing the flexible prongs and positioned agai nst the proxinm

face ?605t7f'e %é@%’ 33aiﬂgstmtésr])o§itigi1iﬁg glfeelaﬂ{gttillg)éq(sﬁ)éh afsrﬁefegcﬂrgé:ﬁ%e 'hQ\ﬁﬁié Qfén&!hemi‘”t
substantially less than the length of the track) and carrier on the track, and advancing the
feeding tube along the track until the distal end of the feeding tube is positioned in the

jejunum and can be viewed by the endoscope.

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

extending from the feeding tube with the looped guidewire.

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

jejunum.

[0060] FIGURE 36 illustrates the external portion of the feeding tube adapted for introducing
nutrients through the abodiminal wall, with the distal end of the feeding tube being

positioned in the jejunum.

[0061] FIGURE 37 illustrates the feeding tube in place with the gastroscope and medical device

removed.

[0062] FIGURE 38 illustrates an endcap loading element which can be used to an endcap on the

distal end of an endoscope.
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extendi ng through the bore of the endcap. [0065] FIGURE 40 illustrates a
handl e sliding proximally on the endcap | oading elenent to be positioned
agai nst the distal face of the endcap. [0066] FIGURE 40A is a schematic
illustration show ng the proximal face a handle and showi ng an endcap

| oadi ng el ement extending into a central bore in the handle. [0067] FI GURE
41 illustrates a ring which can be attached to a distal portion of the
endcap |oading elenent. [0068] FIGURE 42 illustrates pulling distally on
the ring while pushing proximally on the handle, to provide a pushing force
on the distal face of the endcap with the handle, while providing a pulling
traction force on the outer surface of th? endoscope with the flexible
prongs, such that the end cap and the C)F'%Q slide off of the endcap | oading
el ement and onto the distal end of the endoscope. [0069] FIGURE 43

i 11 ustlPeBes FISERINIRA is 4 wesseseetianal schomaic instegipmpha {lexiblsarongrmfdpeendeap

i nt ernal surfggg g%. endoscope and can be used to push an endcap onto an
endoscope. [d T F E 44 is cross-sectional, schematic illustration of

t he apparatus of Fl GURE 43. LOO?l] FIGURE 45 is a schenmatj c isonFtric

i |1 ustlPed] on HEHREY tbaraiesthe pndeap lagding slegegbdisrased on thedia]gndptthang t he
forward porti i |

appar at us bei ér?ligo%%%ée’ ?ﬁ%gﬁgﬁgg&g&mﬂhoﬁﬁdﬁaﬁgpﬁ ‘})/Ph ?1 ﬁ%&ﬂéﬁg ((:) g%Se(?tﬁﬁe
END5119USCI P2nddap 1pghing¢leib@diiposel withim thecheatimandenigaging aan ogter $urfase ofthe on

show ng expansi,on of a.porti.on of the ratus inserted.into t.he working
channe! of "t Hi9naRs ABER G o4 sGmpiecspectl IR L Ble Pordl 3Rl P gpiffi 4t

il lustration gbawanficé 6Btheeidtapme Waihta diftalpdrti@céihé eidcap loabiag @RprAAL US Of
FI GURE 43 to push. the endcap onto the endoscope in a first direction while
pul i ng the eYFIdBgHaropsh thgdorAIdRs e rection. [00741 FIGURE 48 is a
cross-sectional, schematic illustration of a portion of the apparatus of

Fi gur ¢0063] 1(IGRRBE40EUREra4&s d Isandleclidmg peexdmaltynal the eadvapddading dlénusit tcelid on  of

i he. r
a portion of ;;[051%01?&!3 aagal%tstu the 8Istal face of the endcap.

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

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

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

loading element.

[0068]  FIGURE 42 illustrates pulling distally on the ring while pushing proximally on the
handle, to provide a pushing force on the distal face of the endcap with the handle, while
providing a pulling traction force on the outer surface of the endoscope with the flexible
prongs, such that the end cap and the O-ring slide off of the endcap loading element and

onto the distal end of the endoscope.

[0069] FIGURE 43 illustrates a schematic isometric view of an apparatus that engages an

internal surface of an endoscope and can be used to push an endcap onto an endoscope.
[0070] FIGURE 44 is cross-sectional, schematic illustration of the apparatus of FIGURE 43.

[0071] FIGURE 45 is a schematic isometric illustration showing 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.
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Figure 43. Detailed Description of the Invention [0076] Figures 1 and 2
illustrate a nedi cal apparatus 10 according to one enbodi nent of the
present invention. In one enbodi nent, apparatus 10 can include a handl e 100,
a flexible catheter or sheath 200 extending from handl e 100, a flexible
track 300 di sposed on the sheath 200, and an endcap 400 di sposed at the
di stal end of sheath 200. Handl e 100 and flexible sheath 200 can each be
sized to receive an endoscope therethrough. [00771 Apparatus 10 can al so
include a carrier 500 which is adapted to slidably engage track 300, as
shown in Figure 2. Endcap 400 can be sized and shaped to engage the distal
end of an endoscope, such as an endoscopg 1000 as shown in Figure 2.
Endoscope 1000 can be any commercially avail abl e endoscope, such as a
gastroscope or._caql onoscope having .an articul ating distal section, and

i ncl dI7A 2 NICBREAP isperismatis timesifillustiabipR sheyving Fepanern ebpportiapof ¢ei t abl e
endoscope, ipphs iedid iiRMhe WollidPlHaARel 9P BlleAd&epRS and  pediatric

col onscopes can be used wth the present 1 nvention. Suitable endoscopes for

use w th .invention include, wthout. |imtation, nod PCF100,
por1 W7 PR s pt iRl D aebon sty ng P et o

Cor por at i on RifuathdBPihe apgdr@uaMAIGURIDD3 tohiR iR eABhp chtsthe BAdRBopkAR a izt be
sized to receive various dianeter END5119USCJP2_-f2 endoscopes, such as, but
not |imted digctiandoiappérs thaendageapedn thewppesite dgastiout 9 nm to about 14
mm [0078] To introduce the endoscope 1000 with the apparatus 10 into a

pat i ou74] t NEFIGPRBM i altByss-s&dtidhil, Whtmatic itlugabion by a podios o0Ohe appgdistusbeat h 200
is preferabhy formed of a thin, light weight, drapable polynmeric film

mat eri al whifd#re4% be relatively soft and elastically extensible, and which
has substantially no torsional stiffness and no torsional |load carrying
capalppd7isi y. HBGURME 4fpialalcedssisectionalmhamatidifitisttaion sfie potion o€ therapparatas of ai N a
circular or other_regular cross-sectional shape in the absence of an
internal st fd846fd (such as an endoscope) supporting the sheat h.

Detailed Description of the Invention

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

flexible sheath 200 can each be sized to receive an endoscope therethrough.

[0077] Apparatus 10 can also include a carrier 500 which is adapted to slidably engage track
300, as shown in Figure 2. Endcap 400 can be sized and shaped to engage the distal end
of an endoscope, such as an endoscope 1000 as shown in Figure 2. Endoscope 1000 can
be any commercially available endoscope, such as a gastroscope or colonoscope having
an articulating distal section, and including a viewing element 1100 and a working
channel 1200. Any suitable endoscope, including without limitation gastroscopes and
pediatric colonscopes can be used with the present invention. Suitable endoscopes for
use with the present invention include, without limitation, model PCF100, PCF130L,
PCF140L, or PCF160AL endoscopes manufactured by Olympus Corporation of Japan.

The handle 100, sheath 200, and endcap 400 can be sized to receive various diameter
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[0079] In one enbodi nent, the sheath 200 can be forned of a material having
an elastic nodulus of |ess than about 20 ksi , nore particularly |less than
about 15 ksi, still nore particularly |ess than about 10 ksi, and even nore
particularly | ess than about 7 ksi. The sheath can be forned of a material
having a yield strength of |ess than about 500 psi, nore particularly |ess

t han about 300 psi, still nore particularly |ess than about 200 psi, and
still nmore particularly |less than about 125 psi. In one enbodi nent, the
sheath can be formed of a material having a yield strength of between about
90 psi and about 120 psi. The elastic nodulus and yield strength can be

determ ned as an average of five or nore ,neasurenents, and can be

determ ned using ASTM test #D882 (Standard Test Methods for Tensile
Properties of Thin Plastic Sheeting) using a gage length of 4.0 inch, a gage
wi dth of 1.Cnfepeppesgsuchas, bPhP‘L‘ll‘ﬁE!?g teqendrsqopes ingry dinetsstrem abed 9mmm (e. g
about 0. 005 tohm}?)lalnﬁlﬁ.d a test machine speed of 0.4 in/mnute. In one

enbodi nent, the sheath can be forned of a filmhave a nodul us of |ess than
about 7 ksi, a yield strength | ess . than abput 125 psi, and a tensile

Ser e8] ac T nindchaiciatagor U0 Hothe oRsRR £ B4b] palen e SR Biour 1 M
Pa (nmega Pasg with fBksh 85dntEdebpd. | Theahedt® 260 isPRItYabl fided SAGAKML light nore
particul arly about 10 Moa or greater. The sheath can be formed of a film

havi ng a t ertedigh, drap yroerq imnRated fepnASTRIAIV BB 891Nk ast about
ight, drapablepalyraeriq ivnmatedad witehepnAs Triatvad B 89foandaglastiealin

200 percent, - ' I . . . an till nore

part Pcul ar | ye x%éﬁ&ep 0‘!\/1?\;1(%1}l @%Sn%('b%t%{mmh)]?g.gR%ﬁggﬁw%&fg%ﬁg@m%%ﬁgdhI us,

yi el d strenghitying eggabiliy.s Byefdgipableaitds mkan gait thersheatle dekstnet maineddn as nean of
at least five measurenents. HggOOBO. I.n some en‘%odi mepts, it can be deﬁi rabl e
that the she&dewaneiptherfegilaricrrsssectigng)phapeip the absrngs Of Yhinfena) skugyre{feh s cope

W thout use gfn @ndddbdpes aipporting tRNgebOdi nent, the sheath 200 can have a
non-snooth, textured i hnéer surface 210 that prevents the inner surface of

he flexible sh : "sticking' f f .the | '
por t 105 dnEnE Enprliofll o et A ah s BRa T S D BT Eme s
gri ppi ng t hefesredane apsutRbkeughort Berticelagaleds BaRabsaieh 18§ sfibmoxparbidariyf it is

desired to rotate the sheath and endoscope .
less than about 10 ksi, and even more particularly less than about 7 ksi. The sheath can

be formed of a material having a yield strength of less than about 500 psi, more
particularly less than about 300 psi, still more particularly less than about 200 psi, and
still more particularly less than about 125 psi. In one embodiment, the sheath can be
formed of a material having a yield strength of between about 90 psi and about 120 psi.
The elastic modulus and yield strength can be determined as an average of five or more
measurements, and can be determined using ASTM test #D882 (Standard Test Methods
for Tensile Properties of Thin Plastic Sheeting) using a gage length of 4.0 inch, a gage
width of 1.0 inch, a test thickness equal to the thickness of the film (e.g about 0.005
inch), and a test machine speed of 0.4 in/minute. In one embodiment, the sheath can be
formed of a film have a modulus of less than about 7 ksi, a yield strength of less than
about 125 psi, and a tensile strength at break (measured according to ASTM D 638) of at
least about 1 M Pa (mega Pascal), more particularly at least about 5 Mpa, and still more
particularly about 10 Mpa or greater. The sheath can be formed of a film having a tensile
elongation (measured using ASTM D 638)of at least about 200 percent, more particularly

at least about 500 percent, and still more particularly about 800 percent or more. The
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together. The inner surface can be textured and the outer surface can be
generally snooth, or both the inner and outer surfaces may be textured. The
i nner surface of the sheath 200 nmay have the same texture as the outside
surface, be relatively nore textured than the outer surface, or be
relatively less textured than the outside surface. [0081] The textured inner
surface can be provided with el evated portions, depressed portions, or

conbi nati ons of el evated and depressed portions. For instance, the inner
surface can include randomy spaced bunps or protrusions, or alternatively,
can be provided by raised portions (such as bunps, ribs or protrusions )
that occur at regularly spaced interval 3_V\/nich intervals nmay be of

general ly uniforn1spacing The texture of "the inner surface can be neasured
internms of a ughn e neasure , Where roughness average" or
"Ra" is the @f ‘{ ‘FF @ﬁ gS”SfS“F'P%hé‘B S\toﬂgaé“\‘/léf%‘éf‘éerm"gdt?ém%éf tr ed

profile hei gist €Y inRhdutdifenty. V|ded by an evaluation |length, as set forth on
page 728 of the 27s” edition of Machinery's Handbook, 2004, incorporated

her ei erence, .The r e e o b r.ed opti cal
ot or0 e IO R ERDRdZFG, KA e e R A R PA B PO e
Anal yzer mariksdresh lENgthﬂﬂle@@éMﬂ{duﬁﬁbe%ffal&ﬂrﬁdﬁteflﬂl Bhdlembsdiiient,[ihe sﬁe@m ow ng
measur enent paraneters and anal ysis paraneters can be used: [0082]

Measur nent AR hatrest nofcwRAcsh. texswred puer susfacesz b that prehets thedener pufageof 240
Nor mal ; Phagtﬁsg?)ggfe%héaﬂ( G s r@’; to oﬁ’@la fab €51 the 1ns$1:EBF" brtM_n eifRd 1s 1% Mn

Ar ea END511 14 si ze |s D scon ctlon 1S Cbnnectlon
Order is "Lomndbscope.; TlRaﬁnuedﬁnnmgla@ce san 4dIGF 4id jin gmppges me@mﬂossopm)lgou&mn

oo e ch 206 A ol st 1 s fos R R BE b e bpise %éOPEoTpSQSH-

Filter Type togethd @hadfer surfaké 64n BY'1BEOMd Shd the outer @&facElchﬁ Bé géﬂe@lﬂly Freq.
1/ml; Filter Low Freqg. 1/ml; Filter Trimis "Of"; is "Plane'

Trimis 0; F@_@?ﬁ%‘bosb@tkélse inger-apgoutesspriages BRYPR teXRAY) Th§ lqnezglrquapﬁthm I / is
"ON'S Data Rkl B¢ la§ hawe thd B BREW KTRObSsiEQ0uERe, RYEat i nidrerxditedhel son

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

[0081]  The textured inner surface can be provided with elevated portions, depressed portions, or
combinations of elevated and depressed portions. For instance, the inner surface can
include randomly spaced bumps or protrusions, or alternatively, can be provided by
raised portions (such as bumps, ribs or protrusions ) that occur at regularly spaced
intervals, which intervals may be of generally uniform spacing. The texture of the inner
surface can be measured in terms of a roughness average measurement, where
“roughness average” or “Ra” is the arithmetic average of the absolute values of the
measured profile height deviations divided by an evaluation length, as set forth on page
728 of the 27* edition of Machinery’s Handbook, 2004, incorporated herein by reference.
The roughness average can be measured using optical interferometry with a Zygo
NewView 100 3D Imaging Surface Structure Analyzer marketed by Zygo Corporation of
Middlefield, Conn. The following measurement parameters and analysis parameters can

be used:

[0082] Measurment Parameters: Acquisition Mode is “Scan”; Camera Mode is 320x240
Normal; Phase Controls (AGC is “ON”; Phase res is “High”; Min Mod is 1%; Min Area
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bj ective Lens, and the sanples can be coated with gold or otherw se coated
to provide an generally opaque surface that reflects light. Gold coating
can be applied with a Hunmer 6.2 Sputtering System [0084] In one

enbodi ment, the inner surface of the sheath 200 can a have a roughness
average value Ra of |ess than about 500 mcro inch (.000500 inch), nore
particularly | ess than about 400 mcro inch, still nore particularly |ess
t han about 250 micro inch, and still nore particularly |ess than about 150
mcro inch. In one enbodi nent, the roughness average value of the inner
surface can be between about 50 and about 500 micro inch, nore particularly
bet ween about 50 and about 250 mcro ingE4_and still nore particularly

bet ween about 75 and about 125 micro inc The roughness average value is

determ ned as .a.nean o f mea nmen; nner
Gurfaee of 190 1S ReTeRorobg A Rl GOMSReh GIENE bocatonc R uRp G
sui tabl e for«or, iRpdWOINR IKRARER CBRIrN t9tah A gNe et terddd; IDUEndalISEdn al SO

all ows the endoscope to be positioned withinthe sheath w thout excessive
effort. A sdiangthie 1{¢RenicsuinthaseFlRAResasdowd).coefficient of static friction
and a coefficient of sliding friction which can both be | ess than about

1. 0. [peB3pne &Mﬁb@l&mmeteﬁshellc@e@‘ ‘fliovipagt’; EiftersTypliic A vergdel OFilteraWindewiBizaneen
about 0.3 and_about particularly between about Q.4 and Q.5) and
the coefficilghd; Fdher %lghar%g lfmllcﬁlit%rrﬁ%ﬁresel/w& filienTEROS{Of RemrMedbout 0. 6

(more parti Gilaeh, thﬂ‘ié’@%nﬁﬂ@%@ke?rs“‘oﬁﬂ’ds RO HeidhiR 028 hdeh Pl ion sl ed

formed of U tem 2000 nat’eri al he coefflc ent of static friction can be

bet ween aboutONy’; Dagankill Nawuis 26. Th¢ measirgnagnts Qaulbamaﬁetmtfwee.‘eanholson
ENDS119USCI P, and. the co fi ent of d| ng friction
Gan be bet wededsdicno 390 i aeMlsd i v St B of GhFisesond kR dout 0.3
and about 0.ah)getéraltgopaqht birfdcothat fflectslight. GoM mmgfcarﬂlé@@;ﬁﬁeawmass steel .
The coefficient of statl c.and sliding friction can be measured using ASTM
test #D1894 H@pmené? $poaingvysteBd for Static and Kinetic Coefficients of
Friction of Plastic Filmand Sheeting). The coefficient of friction is

det enf6d84¢d aa ohe ambodinfenithel ifms burfface ©f theakeatleP@Ean.a have a roughness average

value Ra of less than about S00 micro inch (.000500 inch), more particularly less than
about 400 micro inch, still more particularly less than about 250 micro inch, and still
more particularly less than about 150 micro inch. In one embodiment, the roughness
average value of the inner surface can be between about 50 and about 500 micro inch,
more particularly between about 50 and about 250 micro inch, and still more particularly
between about 75 and about 125 micro inch. The roughness average value is determined

as a mean of at least five measurements.

[0085] The inner surface of the sheath 200 can have a coefficient of friction which is suitable for
gripping the endoscope with the sheath 200, but which also allows the endoscope to be
positioned within the sheath without excessive effort. A suitable inner surface can have
a coefficient of static friction and a coefficient of sliding friction which can both be less
than about 1.0. In one embodiment, the coefficient of static friction can be between about
0.3 and about 0.6 (more particularly between about 0.4 and 0.5) and the coefficient of
sliding friction can be between about 0.3 and about 0.6 (more particularly between about
0.4 and about 0.5) using a friction sled formed of Ultem 1000 material. The coefficient

of static friction can be between about 0.2 and about 0.5 (more particularly between about
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[ 00861 In one enbodi nent, the sheath 200 can be forned of a thernoplastic
polyolefin film having a thickness of |ess than about 0.010 inch, and can
conpri se pol ypropyl ene, polyethylene, and m xtures thereof. In one

enbodi nent the sheath can be forned of a filmhaving a thickness of between
about 0.004 to 0.006 inch, nore particularly about 0.005 inch. One suitable
filmis avail able as Basell Softell Q20F rmade by Basell NV, Hoof dorp,

Net herl ands, such as can be provided by Specialty Extrusion, Inc. of
Royersford, Pa. 100871 The handl e 100 can be formed of any suitable
material, including wthout |limtation relatively rigid bioconpatible
metal s and plastics. One suitable materigk_fromwhich handle 100 can be
formed i s nol ded polypropylene such as is available as Huntsnan

oA e 100 ol SR B B TR E RoetBlienitt Sh e MirigR R b adBesboutd D aph ot ne &

proxi mal  opefyoneo. B%ofeﬁﬁﬂidﬁldﬂ% b%ﬂzve%ﬁ @B&# OPandaBButa M )aldindGemttich ©italddy
converglng coni cal section 10 he handl e 100 incl udes an opening 101 at

it's proxi maformethef 449€ staieless\stash Eh? eatfisicabplstaticrad shidige &rigionseepeal channel
for receivin zi]t]ﬁed Lﬁfﬁg‘%ﬁsﬁg\?ge @ﬂléﬁc(b&%arg TIGNRERL Yor@dtic%ﬁéh&@éﬁlgcga””a

section 103 (shown 1 n°pha correspon to section

general ly co@bﬁ‘ﬁbienibaﬁﬁﬁttio&eﬁﬂ’ilasnc Edib a(ld Bbwtnngh Thheowfficyntod fri@epiandi ng to
section 104.  The r(1geéneral‘ilﬂ]f\4 %rg i C channel ?Ctl on 105 can taper froma
relatively |dgarnedasamesh ofatlss f‘Be PePYrA ™l y smal | inner dianeter as the
channel section 105 extends di staIIy. A track support structure 120 is shown
ext erffif8g f nome sebodiorest, Hg2shaathl 200 dant ke foumgsioott a thetmepdéstic @pdyorpﬁﬁ fdm an

i nclined angle Wi t e D5119 16 to the lan tud| axi s of
sections 102"3/NE @ifli( EQE[?S%%%H%@&@ggmgh’p%‘grcﬁnf?fgpn%r e|1518’rt| on of
the track 30gblyctddé&R]and @ixt@ss tlléreafld[nblﬁebinbbkﬁhfeﬂﬁtﬁe sl&@ﬂ%hlbe fordafaef an

endoscope 1000 inserted into handle 100. A h Eed | at ch 140 can be
posi ti oned atiimyhaving atbugkpesof th@@%ﬁfl@kw&ro%ﬁwoa 6 fnchporepgriculprly apglitch 140

can be hi ngeglogPintheohd afitablealTh il 3himbic 3t BYSH Wotelt 280208 e 8§ BAYeIANV,
Hoofdorp, Netherlands, such as can be provided by Specialty Extrusion, Inc. of

Royersford, Pa.

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

12N25ACS296 from Huntsman Corp. of Houston TX.

[0088] As shown in Figure 1, handle 100 can have a generally cylindrical proximal section 102
having a proximal opening for receiving an endoscope, and an adjacent distally
converging conical section 104. The handle 100 includes an opening 101 at it’s proximal
end for receiving an endoscope. The handle’s internal channel for receiving the
endoscope can include a generally cylindrical channel section 103 (shown in phantom)
corresponding to section 102, and a generally conical channel section 105 (shown in
phantom) corresponding to section 104. The generally conical channel section 105 can
taper from a relatively larger inner diameter 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 ramp 130 at an inclined angle with respect
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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 113. The latch, when
in the closed position, extends over the track 300 at or adjacent t he
proxi mal end of the track and can assist in preventing conponents slidably
supported on track 300 from "unzi pping" fromtrack 300 or otherw se being
di sl odged fromtrack 300 during use. In Figure IB, a carrier 500 and
feeding tube 600 (both described in nore detail below) are shown being
advanced by hand in a distal direction along track 300. [00901 An

el astically extensible nenber can be enployed to provide a distal biasing
force on the endoscope and a proximal bigsing force on the handl e 100. For
i nstance, the handle 100 can include an elastic strap 150 (shown in Figure

18 and 19).  T00eSb kg BhiaR $alns 1 SO G LR RRS 13QnSlpidegband! e 100,

such as the track structure orma Toop that
encircl es a poesdimainpatioh bétheneols8@pe 1000, such an endoscope accessory
channel port. The elastic strap 150 is useful for accommpdating variation in

endos?(ﬁ)@?]nl ey NS 1480 B8 fidsRalBNofe cmlﬂgs S Bl RESR o 1(5d0%\5%?t@@“@0 hé}@%

assi sts mal nt al ni ng engagenent o endoscope 1 n the handl e
el astic strap08an Hiegeddatph d4@cantte positipesisadeadjarent erily prosimelgedotieskt o scope

distal Ty | nt QOBnGne a0 gnt BE skt o e tmab e} Nl 1R S SRR

strap, a rel atvmgqhygddaalrﬁ@ﬂhaﬁcﬂtpira@p@amg@l ’Dl%lut‘cﬂﬁis sh@mﬁ i an bp@spodfiorwirber
could be enployed in the handl e or sheath ntain the sheath and track

from pl eati ndi@ire i pad dictased prpiian ip dieushn B. h@h%HH‘BsWB?fbm thplossdPogien, t he
strap coul d be,genR FHe thek @%Lted?salliﬁ!:é:flt tréfb%idﬁghélﬁ%%?e t?a&waqd P {soiRd of an

el astically exten5| materi al or’ geonetry, that the length of the
handl e woul d pmeemmmnemmabryesuppmp ondcle Bohfyen “onzippingt fromltsack 30Qyer

d END5119USC] 7 o 1] . End 400 f d of.
Cher nopl ast i O BPASYSHRSg GFioks rarh varl Tnuipgest ataet 1 Br cindhoosnge
1000. The endeslmghibe 660 (bb desdrird irPnore deRiilEel W) di@stona tRirhlddvamie@by Of | ess

t han about 100, and nore particularly between about 50 and about 90 (as
measur ed usi rlpgnd in a distal direction along track 300.

[0090] An elastically extensible member can be employed to provide a distal biasing force on the
endoscope and a proximal biasing force on the handle 100. For instance, the handle 100
can include an elastic strap 150 (shown in Figure 18 and 19). The elastic strap can
extend from a portion of the handle 100, such as the track ramp 130 or the structure 120,
to form a loop that encircles a portion of the endoscope 1000, such an endoscope
accessory channel port. The elastic strap 150 is useful for accommodating variation in
endoscope lengths, assists in maintaining tautness of the sheath, and assists in
maintaining engagement of the endoscope in the handle. The elastic strap can be
employed to compensate for length changes due to scope bending, and to provide a
reslient biasing force urging the endoscope distally into the handle and sheath.
Alternatively, instead an elastic strap, a relatively inelastic strap could be used, and a
biasing member could be employed in the handle or sheath to maintain the sheath and
track from pleating or otherwise “bunching” on the endoscope. For instance, the strap
could be generally inextensible, and the handle could be formed of an elastically
extensible material or geometry, such that the length of the handle would be extended

when the strap was engaged on relatively longer endoscope.
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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 fromwhich endcap 400 can be formed is nol ded
Sant oprene brand thernopl astic elastoner. Providing an endcap 400 froma
mat eri al such as a thernoplastic elastoner can be desirable in that such an
endcap 400 can be pressed onto the distal end of the endoscope, as
described in nore detail below [0092] Referring to Figures 1, 2, and 2A

t he endcap 400 can include a generally cylindrical body portion 410, a
distal face 412, a proxinmal face 414, andja.central bore opening 420
therethrough for receiving the distal end of the endoscope 1000. The endcap

400 c T@%i‘a" %r{dﬁ&pﬁ{dﬁa{{an (1338 !f(g Hfo? %Hn?éllg%c SR B fﬂ‘gggkffﬁleﬁ?&al %H@ggtqe ipar t

al ong | eng rna sur central e openin

track recess eﬁa@fsc()ﬁi Hode TBA)endmp 40Q)cmfoetfedned10ﬂalmatammé1av1hglafduufmdwdrﬁlqsx;)rt ion
410. The rece 24 f n extend disf fro 28 ﬁio# ng& ace 414, and can
be sized and"® gt 1 P'i?é’aftl?é té’Yee‘éﬁBo“(S AR akquL &) (as;pgasujed uging; r eq,
the proxi mal igsaacaé, m@ lb&r@stcala&ﬂumg tGASTRED22M) ! TREERI aP EarCheitbRERshto t O
assi st in pressing t’he endcap onto the distal end of the endoscope [ 0093]

The endcap 40egchighdy sxpanded t@cfé ogers fhstdistd end pf Garedoscenegviinhe distal aed 9fg

t hrough at | t i t he

di stal face ifﬁén Fcop thbg grlﬁ6 o %thg&!%ﬂg?éq Bﬂ??%%bgquﬁrﬁﬂg}e&g‘gﬁ%l ng track

recess 424, tenddzp 400 spobefbrined It mﬁd@h&ﬁntdpnertcrbmmid th&@dptastibelasgtdomegeneral | y t he
I t k 300. .Sl ot, 430 i zed d,sh dt

LT e S oeag RN bATh Gaoeed Sin S RE AR ST gR o 1

enbodi ment ,  tdagirdMOmithaR lsu@h @lica) 40 4BBe pREscBnBARE HRtal ¥nPdfitBOGoYdopE)

channel 320 in track 300 (described below), and the distal end of s ot 430

can be incl i rmeédescabiedin moreidatadibgloy. as t he sl ot 430 extends fromrecess 424
in the distal direction, such that a tab or other indicator device
ext engooyg] t hrfwf@hngtcoltigé@@ 11 B aflil LRCEhe dndbap Ued ban iaviddé aderdrdlly dehirjca] 9USCI P2

-18 inwardly to be viewable by the optics of the endoscope 1000. The Endcap
400 can be ~ body portion 410, a distal face 412, a proximal face 414, and a central bore opening 420

therethrough for receiving the distal end of the endoscope 1000. The endcap 400 can

have internal, circumferentially extending grooves 422 spaced apart along the length of

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

provided in the upper half of body portion 410. The recess 424 can extend distally from

the proximal face 414, and can be sized and shaped to receive the distal end of the track

300. If desired, the proximal edge of the bore opening 420 can be tapered or chamfered

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

[0093] The endcap 400 can also include a slot 430 (Figure 2 and 2A) extending through at least a
portion of the body portion 410 and opening on the distal face 412. Slot 430 can extend
distally from a surface bounding track recess 424, to be disposed with respect to track
300 to be at generally the same “o’clock” position as track 300. Slot 430 can be sized
and shaped to receive a tab or other indicator device, as described below. In one
embodiment, the proximal end of slot 430 can be generally aligned with channel 320 in
track 300 (described below), and the distal end of slot 430 can be inclined radially
inwardly as the slot 430 extends from recess 424 in the distal direction, such that a tab or

other indicator device extending through slot 430 is directed distally and radially
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joined to the distal end of the sheath 200 by any suitable nethod, such as
ultrasonic welding. [0094] Track 300 can be supported by sheath 200, and
can extend from handl e 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
di sposed on an endoscope for illustration purposes, with it being
understood that, in one enbodinent, the wall of the sheath 200 can be
generally flaccid and drapable, and |ack.ggifficient stiffness to maintain
the shape shown in Figure 5 without the support of the endoscope or ot her

[ ernal - supnaL] 89331 A0k, AOBARANCRE ABRIS AdoY 1RRRLLMOMD il Y

pi ece of mat erl a ich |na engt o reach
from a point jontéicthe Uisal pad vfahé slteathezopcblyrahy smtabre methsd, ahcltas ultrsosicomach of

t he patient, g%&h as through the pylorus and into the smal | intestine.
Track 300 can@&™orned of a flexible polyneric material, such as extruded
pol ypr opel ene. One suitable material fromwhich track 300 can be formed is
Hunt s11e(94] 23 RxAdsBWican bastppokted by sreatildd0sardiratexiond EbmHendledA0 Tothe Thdeapheat h

200 can be jpined to,the tra 00 b ny ,Sujt Ie j 0i nj.n t ho such as
by ul ¢ rasoni BT LEHG? AR Spd Pohedtied i ikt Pl sthsHido (B ok shfgfi e
onto the end ifpRard®f. Fipluredd RisHAIESa top Planadew Ofﬁhetﬂra&am()‘}@ﬁ’d FigurecTiasrdedd. The
handl e 100 can be joined to the proximl end of the sheath 200 and the

proxi mal end Qﬁm%srsécttqnabwe\wétra% 3suppgricd by sheath Bl Indiigyre dsthpyheath 30035 0ni ¢
wel di ng. [Oo%éhowrﬁg‘é 19%99%&%9 R%dﬁ?cﬁ?p%ggrgf‘%ﬁdsw o&a&&%@&ﬁgﬁmﬂﬁﬁraﬁeﬁy 310

defining an inverte channe I'n cross sectio
can include fpuomrses3#2th 1u|zrsngammliersg>odsthzd,einwaé emb&dirhentathe walleitiok §heakt2@ﬁd| ng

316. The.b 0 al i ncl | i tiall
Ext ondi g si d8 PRECesl ed it Aratevetror D sies oS AGTLE APt aps *
?éﬁlgB 22 98%% Ih sth@lﬁg of Fighe 3 wakdat 3RGupRdH HRhEBAIesbpapAbther inteeinl 8gppot. t he

[0095] Track 300 can be a generally continuous, unitary piece of material which extends
longitudinally a length sufficient to reach from a point outside the patient to a point in or
distal to the stomach of the patient, such as through the pylorus and into the small
intestine. Track 300 can be formed of a flexible polymeric material, such as extruded
polypropelene. One suitable material from which track 300 can be formed is Huntsman
23R2Acs321 available from Huntsman Corp. of Houston TX. The sheath 200 can be
joined to the track 300 by any suitable joining method, such as by ultrasonic welding.
The distal end of the track 300 can be over molded onto the end cap 400, or otherwise
joined to end cap 400 in recess 424. The handle 100 can be joined to the proximal end of
the sheath 200 and the proximal end of the track 300 by any suitable method, such as by

ultrasonic welding.

[0096] Track 300 can include a generally C shaped channel body 310 defining an inverted T-
shaped channel 320 in cross section. The body 310 can include floor 312, upstanding
side walls 314, and inwardly extending prongs 316. The body 310 can also include a
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
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scal l oping (shown in Figure 3 in phanton), or by other spacing nethods, such
as notching, to maintain the flexibility of the track 300. The tabs 330 are
shown joined to the inner surface 210 of the sheath 200. Tabs 330 can be
joined to the inner surface 210 by any suitable neans, such as with

adhesi ve or other bondi ng nethods. 100971 Wthout being |imted by theory,
the tabs 330 can be enployed to stabilize the track 300 with respect to the
endoscope when the endoscope is positioned in sheath 200. The tabs help to
mai ntain radial alignnent 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 circunferenti all%/ 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

t he endoscopécallprngdehaviely Figie gpn Bhantas)a el Brother speqingmethodssushaasi | | ust r at ed
in Figure 5, W t : 4 jon I y of
channal 320 Bl e S A e ey RSTRLSY e
center of t hehe ineerendescef thcohedh 20@.cTatdi3Af cerobojoined rid thetiinmen tsurddce 2He:

present inventiaon, . track 300 h t |east.,one ortion which has a
greater flex{hgiapy§v¥$%dﬁea£ﬁ’ostuﬁ Psﬁﬁﬁf‘ﬁﬂ’oeﬁ‘%f’r?tﬁ%r 9 g{é .mfifg?dsi nst ance, the
track 300 can include a portion having a bending flexibility and axi al

f1 exi 10097t y tWihout being liguted by theary, thedabseliQicay be parioped torsjabilizg thecragk 300

flexibility qf. ti t . W i AT he
track 300 | s Eiaebedth ok RRpB LN e chaRtone FELRbicHTh bibalh 28] Prctabd
flexibility. hSpabinaintdin radialcdhigamentlod thehaxisdifsyametrp of thearack olmnaél 320evithr ack
300, can be the nost fl exibl ortion,of the tr i n, both bendi ng and

axi al ext ensi'BReCtER iCBHOS,&"pecEQQ%béM&%r %Iyaf@dhﬁtgﬁgqﬁ@@i: érf’%lff %Borti on
of the endosgeRRd chibhfcdhtially & 4 ifitdtdhi A6 endRESPeA000to difBrefNsleRERPE. Section
B can be relatively less flexible (nore stiff) than Section A. Section C

t
can be the prpositiaed aprbiheitahs 380 helpdo mapédin $edragh d0¢ eand lshanng] 320) eprgper| ess
fl exi bl e than,t.adi : [ Seait | oN- out 10
i nches, and@g{;@ﬁr%ﬁta@o@gﬁh%} 8ngp Fahgg%&é%per ﬁgﬁéegeglr@n&g%égééﬁﬁ%gﬁn%gnt , the
| engt h of t hehinmetk20 i3@ustrated ireFigtirel Se adth tladarods-sebtionat teaserlikeNDd bk BUECl P2
symmetry of channel 320 being generally aligned with a radial line extending from the

center of the the endoscope.

[0098] According to one embodiment of the present invention, the track 300 has at least one
portion which has a greater flexibility than another portion of the track. For instance, the
track 300 can include a portion having a bending flexibility and axial flexibility that is
greater than the bending 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 most portion of the track 300, can
be the most flexible portion of the track in both bending and axial extension. Section A
can be associated with the distal most portion of the endoscope, such as an articulating
portion of the endoscope. Section B can be relatively less flexible (more stiff) than
Section A. Section C can be the proximal portion of the track 300 and can be relatively
less flexible than region B. In one embodiment, Section A can extend about 10 inches,
and Section B can extend about 26 inches. In one embodiment, the length of the track

300 can be at least about 50 inches.
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-20 [0099] In the enbodi ment shown in the Figures, Sections A and B are
interrupted at intervals along their respective |lengths to reduce the
bendi ng stiffness and the axial stiffness of the regions, while Section C
can be generally uninterrupted. The interruptions in Sections A and B are
provi ded by a series of slits 340. As shown in Figures 3 and 4, the slits
340 on the two sides of the track body 310 are staggered (longitudinally
offset) relative to each other such that the slits on one side of the track
body 310 are not aligned with the slits on the other side of the track body
310. In the enbodi nent shown, each slit 340 on one side of the track is
posi tioned hal fway between the two adjacepg.slits on the opposite side of
the track. Each of the tabs 330 can be positioned between a pair of adjacent

slits I K=Tpas] .nfrlrgl%xig I s W d

par al I[@fbgl o] trl Rg{éﬁeengt ﬁgéo o naﬁﬁg‘? Fl§glt(§§’ %?Q?cheég(s]at %ﬁrﬁgﬁggﬁb%d%g@%f nor e
parti cul arl y,aldngdbeit tkespectiboiehgtis @0bducediie bending stiffn¢ss aBditheaainl beffifess ofsble by
any suitable knife or qther quttjng instrument. Wthout being.limn.ted by
Chvory. the et ufte Sedinel i, borereAy biFEarie” IR iprm0n B i Sl Reh
flexibility ahdBwebfodfded 9@ seMbll IfeliRr3ay AL shgviinaghes 3 ahd 4lake Mitsizqnased in
the track from "unzi pping" fromthe carrier, or "popping out of the track,

Z1 pp! . g .
such as by déeh¢ @wsidas obthe tck hady 3iare staggsoed dangifydinplbr effsenaclativocape i s
bent (or ot h%rthe? Qb (MR %199%%@% §dd HGhe TARBOIY ? 16’51%0?51@%@ %tﬂ‘éﬁeeslftsoor{ ake
on a curved configuration). e provision of selectively ~ place
i nt errupt i onghé otherrsidet ofaloktrapkrbody $10.hia the enbodimeritchowny datleslz 340 at onesidé  t he

endoscope withqut sjgnifican i NGr easi t he bendi stiffness af the
Sosenbly of (o ekl rpssbaelpirA e EEaaRe (P ke TS ae o ¢ he
slits 340 extgaigadkhroitdhofifaadsddo chibe E&@tﬁﬁle@i)eﬁh}é@n b paie kf adjddehCie®®. as
nmeasured in the vertical direction in Figure 5). Additional lti{nﬁ the slits can

extend from dnenagmeodimenththeslits 3O cen baveanidhdmeasiredearaligl fo thpdengthctfh of one
of the prong rg% 3 (ﬁ”cﬂ’ 163 6ha! dubiit (f(?ﬂ) iﬁ&ﬁ filadle B’ef{ti&ﬁ?@ I%Q'tﬁaﬁ’%gm%réb%ﬁn he
floor 312. [Sﬁi F % hé™ e oglneh shown I n"Figures 3 and 4, each of the
slits 340 carThextisr3d0chr bafphmedby adyudulitablb ke essthafcutting instaolent. ANgthoutonal | y,
dependi ng upgn.the locatjon of the sljts 340 0 he | engt.h of .the track,
tho sl e 3a0eisduieddndhiigrans Wil i #essmefing s pif po provide Suffcior

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

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

prongs 316, at positions where the endoscope is bent (or other configuration where the

track is bent or otherwise to take on a curved configuration). The provision of selectively

placed interruptions in the track permits the track to follow the curvature of the

endoscope without significantly increasing the bending stiffness of the assembly of the

sheath 200 and endoscope.

[00100] In one embodiment, the slits 340 extend through the full thickness of the track
(thickness as measured in the vertical direction in Figure 5). Additionally, the slits can
extend from one side of the track to extend across the full the width of one of the prongs

316, and the slits can extend at least halfway across the floor 312.

[00101] In the embodiment shown in Figures 3 and 4, each of the slits 340 can extend through the
full thickness of the track. Additionally, depending upon the location of the slits 340
along the length of the track, the slits 340 can extend more than halfway, but not fully

across the width of the track. For instance, the slits 340 extend across the longitudinal
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across the width of the track. For instance, the slits 340 extend across the
| ongi tudi nal END5119USCI P2 -21 centerline of the track in Section A of
Figure 3. Referring to Figure 5, the dinmension W illustrates the width of a
slit extending nore than hal fway, but not fully across the width of the
track. The spacing 342 (Fig 3) between slits 340 on the sanme side of the
track 3090 can be about .120 to about .130 inch in Section A and about .250
inch in Section B. [001021 The staggered arrangenment of slits 340 that
extend beyond the centerline of the track can provide the advantage that
the track 300 does not have a longitudinally continuous |oad path for
carrying tensile |loads or bending | oads..Y1thout being Ilimted by theory,

t he staggered arrangenent of slits 340 can be viewed as providing bendi ng

; 4 300.
The bendi ng SENFRBES 1Y L B St TRy S ‘bR s e babO R, 12
anount the shilussraﬁdmeomdmm:fmn aaemimpﬁomfthatnhmlmaymutmeﬁlllypcroesrtde tidth

bendi ng sectiqns 344 hav 3 defln udi nal spaci ng
of one st iy FBRE fR e ot (58 SNECLa s SRR SHEE SROA PABc hoos L
si de of the 13pa¢kan HehbBRE 1 20TROBOFEN0 inkh $&ﬂ&§ha§ﬂ@b§lﬁn2ﬂﬁnélbﬂtﬂec@orp§8 inch
to about O. 040 inch in Section A, and the width 348 can be about 0.0625

i nch. 03] ure i || ustrat.e Fi rat es
ey 880 ° s see o ranet e OB o el b s B0 e e obbfind el ine MBI 855° ..o
extend from Epr&ﬁ&@(ﬁléfadivaﬂ&@e 22 tHe@radk 30Gdcts noetidte 2Qchgithbiall pogiiRuls 16 ri er
500 can be a Ien th sufficient to reach froma point. qutside the Patlent to

a poi nt wi t hipath fgf Catﬂli)’ﬂ%ﬂen&llé logdg er pendingripads. Y M&hﬁlng Hmigd by dwpdethsent , the
I ength of car faggéfel Y n%@fﬁeﬂeof%htslﬁaﬁn M%edl%%r%mg%gncgﬁ%gecﬂgﬁst icularly

at | east about The carrier 500 can includ a
gener al | y ver(indzatell py refeteaciivnmgbendid 53K gura dylinsthe trad<l<3(l§)ndlalglhqulnasdctl6®4

Carrier 500 Ildab e e ck 300, wth rail 4 bei si zed..and
shaped to be {lﬁ(’g aahglgﬂ? 24 {@gﬂﬁﬁfl) ﬁe‘ﬁ’y a0 g%?s ltégggf”ef’p%ﬁﬁe can be
of unitary cems:& bLihE kraEk ovfldp Cind tiebeRBindeebtiohs 844 eiveiasadih@4sridfindd & the

suitable material. In one e odlnent carrier 500, is fornmed of a relatively
low friction longiudinplgpacing afoneslit Em thejimmesiately edispens shit extending from the

opposite side of the track. In one embodiment, the length 346 can be about 0.038 inch to
about 0.040 inch in Section A, and the width 348 can be about 0.0625 inch.

[00103] Figure 6 illustrates carrier 500, and Figure 7 illustrates carrier 500 advanced to distal
most position on track 300. Carrier 500 can extend from a proximal end 502 to a distal
end 504. The length of carrier 500 can be a length sufficient to reach from a point
outside the patient to a point within, or distal to, the patient’s stomach. In one
embodiment, the length of carrier 500 can be at least about 100 cm, and more particularly
at least about 72 inches. The carrier 500 can include a body 520, a generally vertically
extending web 530, and a track engaging rail 534. Carrier 500 slidably engages track
300, with rail 534 being sized and shaped to be slidable within channel 320 of track 300.
Carrier 500 can be of unitary construction, and can be molded or otherwise formed of a
suitable material. In one embodiment, carrier 500 is formed of a relatively low friction

materials, such as extruded PTFE (Teflon).

[00104] 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-
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[00104] Figure 8 provides a cross-sectional illustration of carrier 500
supported on track 300, wth the distal end of endoscope 1000 illustrated
bei ng advanced through the cross ENDS119USCI P2 -22 section to illustrate one
position of conponents 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.

[ 001051 The carrier body 520 can include a channel 522. Channel 522 can
extend substantially the full length of _kepdy 520. The channel 522 can be
bounded by a channel floor 512 and oppositely facing sidewalls 514. The
body 520 can also .include inwardl xtendin rongs 516 havin ositely
Foct ng i dos YRR AGITEEanE pater o Fipors e P et SR A IRRE B pen ng
of channel 52Re pdstbhQTtheTtrrkdi00! Als sR®SH inIgire 8thefveblI80 ekRAds @aaagy ng rai l
534 can extend distally beyond body 520 to provide a flexible indicator tab
536. Tab 536 re%mllsb@“@rc?élbéromhpdwa%éa pegtigjethe raib 234 adially insyasd ofythe cariiendcap
400. As the [ ' HGEGhH 4 6 wll
be vi ewabl e g@ﬂg ﬁgé'ojg%o%g?so%gtgndoscg?gﬁ%g%tﬁ%%gé{o{gﬁtg&ég%% rg\r&ggtj}%ﬁ%&é‘gﬁreach
its distal nuoster@edSTt canfigorationack 300. Referring to Figures 7 and 8, the tab
536 can be viewed through endoscope optics elenent 1100 as tab 536 is

advangaﬁoéj StBel drrRPHody 94 @h lixclddevsrdhdhngl 530 ThdAReI 22 can eBst Qibstahtllly430.
[ 00107] In one enbodi nént, the carrier 500 has at | east one portion which

has a gr eat erth¢ fusbdength pf hodytSRan Thenohaneel 533 cen babandedby & ghannekflqos 517 anst ance,

the carrier 5 j b ' j |. [ havi ng
a bending fl eog’ ggsﬁﬁ%lﬁ't 1;2}91% gﬁg‘%?% ﬂfq%/ g)?l fz' g’f"lblpfyyd :{lﬁgfs oﬁéaﬁcgerlga? {gﬁ}; %ﬁ%{% nor e
proxi mal bodypreastsil 6 haizg) Bpmfsitélp Eaciray gide 518 Réichrate syacédapartgo defir, the thineat
carrier is sh schema icallxg%o have two sections of different
flexibility. ¢qpeping OEehangel ¥30A can be the distal rmost portion of the
carrier, and can be the nost flexible portion of the carrier in both

bendi iep186H abtiealistamashportinn oBhe triacknerfagiag cahS3avae eatend distally beyond body

520 to provide a flexible indicator tab 536. Tab 536 can be sized and shaped to be
received by slot 430 in endcap 400. As the carrier 500 is advanced distally on track 300,
the tab 536 will be viewable by the optics of endoscope 1000 once the carrier 500 has
reach its distal most position on track 300. Referring to Figures 7 and 8, the tab 536 can
be viewed through endoscope optics element 1100 as tab 536 is advanced distally and

radially inwardly from the distal end of slot 430.

[00107] In one embodiment, the carrier S00 has at least one portion which has a greater flexibility
than another portion of the carrier For instance, the carrier 500 can include a body 520
having a distal portion 520A having a bending flexibility and axial flexibility that is
greater than a more proximal body portion 520B of the carrier. Referring to Figure 6,
the carrier is shown schematically to have two sections of different flexibility. Carrier
section S20A can be the distal most portion of the carrier, and can be the most flexible
portion of the carrier in both bending and axial extension. Section S20A can have a
length of at least about 2 inches. In one embodiment, the length of Section 520A is
between about 4 inches and about 10 inches, and more particularly, the length of section

520A can be between about 6 and about 8 inches.
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| ength of at |east about 2 inches. In one enbodinent, the |length of Section
520A is Dbetween about 4 inches and about 10 inches, and nore particularly,
the length of section 520A can be between about 6 and about 8 inches.
END5119USCI P2 -23 100108] In the enbodi ment 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 ars; not aligned with the slits on the
ot her side of the body 520. In the enbodi nment shown, each slit 540 on one

si de e carrie .S pos ned axi,a bet en t e two
Si0e Blubll, G2 SheBRtty % PORIAL B0Gd. LY, DAL Yo ReLHEEl LG (1o
be separ at ed iR¥rvalsialong 34 GengliPR k& Ice WetHeadih g beffigs hidihe @ﬁlabﬁtlfﬁi&ﬁ#ﬁﬂthe t he
flexible tab 536 and the slits 540 can help to grevent the distal portion

of the carri distaportioneihe hedpisR e integruptionscan e pioivielgd by greriesd stisadk.  For
I nst ance, f'%'sh})@n‘irﬁp ﬁr’é§6tfaﬂ87 @k S[Y84 BHﬁle%%%ﬁePngﬁ 1Ep900§ d<}2 h3re340 i n

track 300 to he ent e carrier ron1be|n di scharged r y from
the track 30@tagWred1(1MgltuﬂmaHg offsat) relativirto dable othyr such ¢hanihdtshitsaomcbns 1salg @€ri ng of

i 1 o pr oventiS B0 R Amaiel S etdaih b SuSBReicler e oL heoat 570 Rz ppi nor

fromthe car "ehfbbdmfb'ht sHOMRPEARE sAti$4000n onle RRIe @R tHel cAfrier b@&ifb(})bsﬁlﬂnddmﬁlally
enbodi ment, the slits 540 can extend through the full thickness of the track

(thi ckness adalfyaybetwgen the twie adiagant Hifs onithe Opposita sidg of thgiragk s\ djagei pranghal | vy,
the slits ca@16g5;ﬁﬂgﬁ&gggmﬁgﬁmggge of the track to extend across t he ful

the wdth of one o 6, and the slits can continue through at

| east t fl 512. tend th h
the f U169k, I"gﬁ@%%b?i?ge!lﬁ‘étg&é&*}@%gg?@% le ha 36 8 g s R0 S b Kvedh
extend nore &ms@pﬂdﬂwefthyéarﬂatsowdxﬂ Olﬁﬁxbﬁx'%%u”@f o %ialpsf tfnﬁn ttheflek. The

spacing 542 (Figure 6) between slits 540 on the same sid the carrier
body can be For instance, flexible tab 536 can “bridge” the space between the shts 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
sufficient flexibility of the carrier 500, while preventing a member slidably disposed in

the carrier from “unzipping” from the carrier, or “popping out of” the carrier.

[00110] In one embodiment, the slits 540 can extend through the full thickness of the track
(thickness as measured in the vertical direction in Figure 8). Additionally, the slits can
extend from one side of the track to extend across the full the width of one of the prongs
516, and the slits can continue through at least a portion of the floor 512. Each of the
slits 540 can extend through the full thickness of the track body 520, and each of the slits
540 can extend more than halfway, but not fully across the width of the track. The
spacing 542 (Figure 6) between slits 540 on the same side of the carrier body can be
between about 0.1 inch and about 0.6 inch in carrier body portion 520A. The staggered
arrangement of slits 540 provide the advantage that the carrier body portion 520A does

not have a longitudinally continuous load path for carrying tensile loads or bending loads.
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bet ween about 0.1 inch and about 0.6 inch in carrier body portion 520A. The
staggered arrangenent of slits 540 provide the advantage that the carrier
body portion 520A does not have a longitudinally continuous |oad path for
carrying tensile |l oads or bending | oads. END5119USCI P2 -24 [001111 Fi gures
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 proximl end 602 and a di stal
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
provi de rel easabl e engagenent of the feeding tube 600 with another nenber.
For instance, the feature 660 can includeyg.rail for providing sliding
engagenent of the feeding tube with a track or the carrier 500. 1001121 The

\F/)ﬁis z ﬁ%ﬁ’ﬁ l ort %u(i'&rb §X% Elﬁﬂgate acfrgdﬁ)r{ %ngtg) gh ggfbe { &eﬁ Q/ltg)ﬁ['lé trch%,rBtoogﬁg %h;EeQE ? u gh

nut r €xit 1 ent
The portion ahrriek 560. flé&dinrgguﬂidmlé) cﬁﬁ)ﬁa@d;ﬁnﬂimgemﬂ &adnkdya dmétalendt60410rt 622 can

be inclined thre pe to t din s .of the, ass 20, as
shown in Fig egding Bb ﬁ§5 fan ma@ﬁ meﬁ%ﬁv bogasﬁﬁé ba‘zn&amﬂﬁ'@ SHEvay ?23
tapered, el orgay £§|n%9ii‘tfr1hﬁt§ra€ah'a%tué%9ra€|dﬁwt}zS r&ﬁdesﬂawaghblenengEgMne@ftﬂ.Q and
13, the passagewa 20 can F(zgnerall paral l'el with re@gect to

| ongi t udi nal faédllzgtobe 60{bwitk eniither memer 6Hox, ingtantes the foatire & ﬂmlymdmbﬂ %I'@els not
bend o cur Ve i, SRITTHAIANfaglt Ry I Bl RAELBO2mBtF Aok S ©1 e

t he tube 610 € passagewa n su antially
straight to exit port 622 and the dlstal tip portlon of the feeding tube

i ncl i A1) t Hfhe@éffégﬁwqyéwwen guisadh fenpyodmal 008t erdt PHES224HTPYER age t hat
passageway 62\9:11&?%{1&1%@78 Eés g"é%%g@zé ‘dﬁ&‘exﬁﬁr t?% gét}é'ﬂf‘k 69 tn%ct‘.’"']’fhg 85%%5‘05” he

proxi mal entrance o |ng tube throu passageway 6 out
t hrough exit thepfeedmgaﬂw 6p0©ztttﬁqmg{dfstaily ofigxit mﬂi@.ﬂaa bﬂncliﬁlefémithgespmeo @00 can

i ncl ude one nor.,e uct orts 0 her OXI stally
of exit_port eastagabee e Preeuhy Bed aR B Fitiees RS O ardwBhatle The
tube 600 in fpommhﬁﬁlin@@?bﬁdrﬁl[y tabérbd, Rldnggted O6hHfigAREdN | hecérub.glyﬁaﬁshosvnph aced,
and prevent mgration of the feeding tube 600 during feeding. In Figure 10,
a suction porftigures 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

portion of the feeding tube inclined with respect to the passageway 620 can provide the

advantage that passageway 620 can be easily cleaned, such as by running a wire from the

proximal entrance of the feeding tube through the passageway 620 and out through exit
port 622.

[00113] Referring to Figure 12, feeding tube 600 can include one or more suction ports positioned
either proximally or distally of exit port 622. Suction ports can be used to hold the distal
end of the tube 600 in a desired position within the body once the tube 600 is placed, and
prevent migration of the feeding tube 600 during feeding. In Figure 10, a suction port
680 is shown positioned distally of exit port 622. Suction port 680 can include a plurality
of radially inwardly extending tabs 682 which can engage and hold tissue when tissue is
drawn into the tube 600 by vacuum applied to suction port 680. The tabs 682 can be
formed by cutting or slitting the outer wall of tube body 610 to create the tabs 682, or

tabs 682 can be provided in a separate member, such as a metallic or non metallic insert
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680 is shown positioned distally of exit port 622. Suction port 680 can
include a plurality of radially inwardly extendi ng tabs 682 which can
engage and hold tissue when tissue is drawn into the tube 600 by vacuum
applied to suction port 680. The tabs 682 can be formed by cutting or
slitting the outer wall of tube body 610 to create the tabs 682, or tabs
682 can be provided in a separate nenber, such as a netallic or non netallic
insert END5119USCI P2 -25 that is formed to include tabs 682, and which is
positioned in an aperture in the wall of tube body 610. Vacuum can be
comuni cated to suction port 680 through a vacuum passageway (not shown)
whi ch communi cates with, or extends sepatgiely of, nutrient passagaeway
620. Wi ghts 690 can be disposed in the distal end of tube 600 to assist in

L iani 0 660
can_oxt end altiitif it £0p0ded 36 SEAGAPA RRbned Wibiblenlis®h hENAE O0F
Figure 10, t heba‘bmlylmrle Wﬁ&ldnscemhmvmmemhmac&dng sadtion pog @88 thrbugh axatcuarh|l of t he

| ength of the feedin Feature 660 gan extend from a.proxinml end

560001 ot L RESBEO gl ShAME) Hhich A B ca PR e OB SHRATREp bR T eat ko

660 can be spRac@Agadwa9®2b N Gvei HtOBI0 @ bR AThpBdedtif theldRAlichd of tiBE 660 43Y¥isttin
di stance L, so that the portion of the feeding tube 600 which extends

t hrough t he trhgngayerigg@nd posiverengthe fepdingdubetfl0. when the feeding tube 600 is
in place does not irritate the patient or interfere with feeding. The

di st an@mE14] che ffulGboea ARl af 1dancl st @nel thduith24 féedipatbe 600d Thn one
enbodi nent is _about 18 inches. 1001151 The feature 660 can_be |nte%rally
formed with thigure lBeheEalrreat) isshewn edensdingalong sogeobut nekalf afiths depgth of the

Al ter nat i vel sreodien heaoI o8R0 bR R AELHIAEnPE GM%BL% deh e t ube

body 610, and subsequently attached to body suc use of any
sui t abl e bondlistg) end 664} oiThe pg)xnmalhmd 66Fefithe rf®tt6666Q:aam Mps‘zezlefcbrmﬁd shaped to

permt the feedi.n 60 rel abI n r uch as
Prack 300 or EaPRLagR Retiheube 60087 Rt HEPORG BT ORRL el The
feedi ng tube t@%OO&vlﬁ&QMer&iSItlﬁiﬁbéWths iR ah@dr fdke 0AtHeipatient 3Hen thdfeedigat ur e
660 can conprise a rail 666 and a web 668, with web 668 extendi ng

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.

[00115] The feature 660 can be integrally formed with the tube body 610 (such as by molding or
extruding). Alternatively, the feature 660 could be manufactured separately from tube
body 610, and subsequently attached to body 610, such as by use of any suitable bonding
or joining method. Feature 660 can be sized and shaped to permit the feeding tube 600
to releasably engage another member, such as track 300 or carrier 500, such as by sliding
engagement. In Figure 9, the feeding tube 600 is shown slidably supported on carrier
500. The feature 660 can comprise a rail 666 and a web 668, with web 668 extending
generally radially from tube body 610 to support rail 666 in spaced relationship from tube
body 610. In figure 9, rail 666 is positioned in channel 522, with web 668 extending
through the throat of channel 522. Without being limited by theory, it is believed that
slidably supporting the feeding tube 600 on carrier 500 while slidably supporting the
carrier 500 on track 300 is advantageous in providing for 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
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generally radially fromtube body 610 to support rail 666 in spaced

rel ationship fromtube body 610. In figure 9, rail 666 is positioned in
channel 522, with web 668 extending through the throat of channel 522.
Wthout being limted by theory, it is believed that slidably supporting
the feeding tube 600 on carrier 500 while slidably supporting the carrier
500 on track 300 is advantageous in providing for snooth, relatively | ow
friction positioning of feeding tube 600 within the patient. Al ternatively,
feeding tube 600 could be slidably supported directly on track 300, such as
by having rail 666 engage track 300 END5119 USCI P2 -26 directly. For
exanple, if desired, the track 300 coul d_pg.coated with Teflon or any other
suitable Iow friction coating. 1001161 Figure | | illustrates the proximal
end 662 of feat 60 A tapere 72 rowi ded at xi ma
end 662 to privei RresabbERaEeE LRGP BraTR Bfea VB {iEER sl Ul 7o
666 slide mnmhnﬂﬂsmﬁwﬁwhantmﬁmghannel 522 of carrier 500. The proximl end

of rail 666 can be forned, such as by tapering, to provide contact surfaces
674 di EFQ e 3 568.
Cont aé?ﬁgﬁff ac% urk égil@g%iﬁggn 8@’ f%ggé%?dq OA H%Q efjglrl\gi&teu | na aX| s of

t he feeding tpuvadGid p(qxnmEll egd r662 1o ;brevdmnssue fraogseingscAbglhtros pinthéd modeh @8ext end

Cur face at - wiPAFLERTAE vitiesgacctd i churel o Gtie SBko! I BFaR SLOIdHh  he

feedi ng tube ¢3@QRaslb&tormty, saémésgaﬁaﬁdringrtowld%&t@f hienkéd 6 7andighsddne teont act
surfaces 672 can be selected with respect to the |ongitudinal axis of the

f eedi ng t ube PEOMaLRM af ait 64t en eﬁhﬂré@eaﬁrypb £68.t Gonadd lsurfases plfbeandganaledt al |y
5 f | 522
*h carrior 20gRgRsind BRGudnUR o 1€ LMo difi, th Elibre b feBANTIE 205

with feature 666@ret:1acintwd tqi)a;akmgadwantdd;gastth@rextd%nirdlstaigit)aridle cohtiaet soefacels 672 500
and feedi ng tube 600 ckaged together,. with the feedi t ube 600
ot e- assenb oS habriat i uhics BETEEER begray ol drane SN HTIHERPUBT B he. « ube
with the carrbQfingdfe 66(hdist§§? Ql@bé Yarflbr 3doe TR drieRfatioR Of We cBnthét&urfadéd 67500
supported along the |ength carrier can be unpackaged (such as from
can be selected W1th 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.

[00117] [f desired, the carrier S00 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,
with the feeding tube 600 pre-assembled on the carrier 500 such as by sliding
engagement of the tube with the carrier 500. The assembly of the carrier 500 with the
tube 600 supported along the length of the carrier can be unpackaged (such as from
sterile packaging) at the point of use, and the assembly of the carrier 500 and tube 600
could be advanced along the track 300.

[00118] Figure 14 is a side view illustration of the distal portion of a feeding tube positioning
member 700. Member 700 can be used to push the feeding tube distally along the carrier
500 and/or to maintain the feed tube 600 in a desired position in the GI tract as the
endoscope is withdrawn from the patient. Figure 15 is an enlarged illustration of the
distal end of the member 700. Figure 16 illustrates the member 700 positioned to

maintain the feeding tube 600 in a desired position, and Figure 17 is an enlarged bottom
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steril e packaging) at the point of use, and the assenbly of the carrier 500
and tube 600 could be advanced along the track 300. [001181 Figure 14 is a
side viewillustration of the distal portion of a feeding tube positioning
menber 700. Menber 700 can be used to push the feeding tube distally al ong
the carrier 500 and/or to maintain the feed tube 600 in a desired position
inthe G tract as the endoscope is withdrawn fromthe patient. Figure 15
is an enlarged illustration of the distal end of the nenber 700. Figure 16
illustrates the nenber 700 positioned to namintain the feeding tube 600 in a
desired position, and Figure 17 is an enlarged bottom END5119USCI P2 -27 view
of the engagenent of the distal end of nepber 700 with proxi mal end 662 of
feature 660 on feeding tube 600. In one enbodinment, the I ength of nmenber 700

can be at | %ﬂgggéggg?méﬂgo?ﬁ% d?&altepﬁtof&@%bm%u{ O 5:?&(‘){3\@2{‘ from a

poi nt outside engage e contact surrace e feeding
t ube 600 wherfedtire 66@ enlifeedinizutites 608. Ipose ¢rmlonadrderit/tha laahgthi afenkrhtsee 800 cam berat t he

patient's G tract. 01191 Referring t igures 14 and 15, the nmenpber 700
an have a sAICTIHESEIHRS 3p Chi eagtost TR Skt Sgomt puehdf HEpRUty.
menber 700 cagedageitR cBhbbutBie MInIhSREding Ade 600 MM theBedin®RiBEls 700 can
i nclude a body portion 710, which may include slits 740 to provide

flexibility. pphiionasinadesicd leeation ctha geticat’s &l iragte6 and a web 768, with web
768 extending frombody 710 to support rail 766 in spaced relationship body

710. RE0119]7 6 RefrAng REFiguree 04 amdl] S RanRembea 706 barthave artueoRimilritt tHat ehdanel
520 of carrier 500, 1001201 As shown_in Figure 15, the distal end 702 of
menber 700 c&ATIREYY- Akpaivel. asmbse H00xp haya giffgtenpefoss-tsationahshapaeThg st al

end of rail 788, @eo@sanfma[r&@awqyggov@o@ﬂé, @hﬁn%yn%lg& s1Md $4b tt)ggoovw fT ﬁges

774 being provided to engage sur es 674 on the“feedi ng tube
surfaces 774 fexibilppsThé membed]tcah incluk atrhid 76tuarfdecwety 768, avidh vegbe/68i zed and

shaped to caontact surfac 4 on feedi t ube  600. such.tha Jail 766
of enber 700Meang oSS oy B v Pat B A s BIRIHHAR sk a1 il Be ng
tube whi ch f QafBe sigeddidshapddyoadidalg bvenieat fikinlcBarneV ) @drrfea500.666. Such
surfaces can provide a desired longitudinally directed

[00120] As shown in Figure 15, the distal end 702 of member 700 can have a tapered surface 772
on body portion 710. The distal end of rail 766 can be formed to have a V shaped notch
with two surfaces 774 being provided to engage surfaces 674 on the feeding tube 600.
The surfaces 774 are positioned distally of the surface 772 and are sized and shaped to
contact surfaces 674 on feeding tube 600 such that the rail 766 of member 700 can be
employed to exert a force on rail 666 of the feeding tube which force is generally parallel
to the rail 766 and rail 666. Such surfaces can provide a desired longitudinally directed
force without a radial force component, or other force component that might urge feeding

tube 600 out of the carrier 500 in an undesired manner.

[00121] The endoscope with sheath 200 and track 300 can be positioned in a patient such that the
distal end of the endoscope is positioned at a desired position within the GI tract for
feeding tube placement. The feeding tube 600 can be positioned on carrier 500 by sliding
the feeding tube onto carrier 500 outside of the patient (or the feeding tube 600 and
catrier 500 can be provided in a pre-packaged assembly), and the carrier 500 and feeding
tube 600 can then be advanced together along track 300 to a desired position in the GI

tract, such as with the distal portion of the feeding tube positioned in the stomach or
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force without a radial force conponent, or other force conponent that m ght
urge feeding tube 600 out of the carrier 500 in an undesired manner.
1001211 The endoscope with sheath 200 and track 300 can be positioned in a
patient such that the distal end of the endoscope is positioned at a
desired position within the G tract for feeding tube placenent. The
feedi ng tube 600 can be positioned on carrier 500 by sliding the feeding
tube onto carrier 500 outside of the patient (or the feeding tube 600 and
carrier 500 can be provided in a pre-packaged assenbly), and the carrier 500
and feeding tube 600 can then be advanced together along track 300 to a
desired position in the G tract, such aggwith the distal portion of the
feeding tube positioned in the stomach or ENDS119USCI P2 -28 snall intestine.

h b 536 i 0 b i h h i C.
e

i ndi cation t lvate the b 33Brextents thiichghakskndgag 400¢tHaebe pE®@ading distidléndlesion elcht
position. Alternatively, the carrier 500 could be advanced .tq aJ ong.the
track 300, arlte ¢aaer and deedmedibryhave seachwsihe depirgd pesitionyy Alewativgly ibe ¢ader

carrier 500 ts9olhRidBeSUVacOPR dididhe RRBO8) ardihén @b ?éeﬁingqg% éo JoEﬁ de€edi ng

tube 600 has been advanced to a desired position in the ody, the
endoscope, slduaritedalong theaakicp 600 toctheldesire pp&tiol500 can be renoved fromthe G
tract leaving the feeding tube in place. In order to prevent the feeding

tube f60anR] " kMoK idneal @hd of ME FRUBRIUMBSEOMTAY b&ta ddlarRe®@tPXidRbd Poditstih@ie as the
ot her conponents are renoved fromthe body, feeding tube positioning nenber

700 can be er9fpyeiendgscapg, sheath 309, ieack a9, epdparger 300can be avmeyed dive hafiing
removal of ”lﬁacﬂtem}i% &g?&@ﬁg}gﬁe i AE! In Béaéﬂth'ﬁ‘i’ézvggghé’geeh@g thigSFdAR9 tube 600

(and prior to renova ndoscope, sheat ra 00, and carrier
500), the nerfbackingddit’Camrtharwiisesesvingliniarpraximal directionaq the bther edrhpon6fits are

positioned in cha | 52 f carrier 500.s0 that er 700 slidably engages
carrier 500) re'Bﬁ%F%tr}engn ﬁ’é&ﬁgy f%%“%té‘he B%S‘%W%b%%afﬁ? ée 8’P8¢9§e‘f e carrier
500 until thendhtaindhe poditicafof thdRedRERBE dURk lefoRbli FERNGthért@mpoRetitdTeA fi@nd 662
of the rail 666 on feeding tube 600. As the endoscope, sheath 200, track

300, and car rhogitioniog ofthe fegdingdtubedl( (andipiierdg revegval 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
the member 700 is adjacent the proximal end 662 of the rail 666 on feeding tube 600. As
the endoscope, sheath 200, track 300, and carrier 500 are withdrawn in a proximal
direction from the patient’s body, the member 700 can be held in place (such as by the
hands of the physician, a physicians assistance, or a fixture) to maintain the member 700
stationary with respect to the endoscope, sheath, track, and carrier, and exerting a force
on the feeding tube rail 666 at the interface of surfaces 774 and surfaces 674, thereby
“blocking” the feeding tube 600 from backing up proximal during withdrawal of the

endoscope and other components.

[00123] Figures 18-24 illustrate steps which may be employed in a method for positioning a
feeding tube according to one embodiment of the present invention. The endoscope can
be inserted into the sheath 200, with the endcap 400 positioned at a distal end of the
sheath 200, the handle 100 positioned at a proximal end of the sheath 200, and with the
track 300 extending along the sheath 200 from the endcap 400 to the handle 100. As
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direction fromthe patient's body, the nenber 700 can be held in place (such
as by the hands of the physician, a physicians assistance,. or a fixture) to
mai ntain the nenber 700 stationary with respect to the endoscope, sheath,
track, and carrier, and exerting a force on the feeding tube rail 666 at
the interface of surfaces 774 and surfaces 674, thereby "Dblocking" the
feedi ng tube 600 from backing up proximal during wthdrawal of the

endoscope and ot her conmponents. [00123] Figures 18-24 illustrate steps which
may be enployed in a method for positioning a feeding tube according to one
enbodi ment of the present invention. The endoscope can be inserted into the
sheath 200, with the endcap 400 positioneggat a distal end of the sheath
200, the handle 100 positioned at a proximal end of the sheath 200, and with

handi ¢ 100 ASERsERFBRUTERP 4 An SURRERL S [ HiRRRRETOr AP thenth "
assenbl y" shdl0o, hantiker100peridogp 4605 embirackB001 heeftes limsatting tROEndobapdlireo 130, endcap

400, and track 300. After inserting.the epdoscope intq the sheath assenbly
out i do of ¢ HEHAESERbY THIISHALE rns BisPoa A BRI S5 SPASSERRT B8 %! neor t od
into a natur ghicte®siftd'h hbtealRENVurARE BdbdYopehingsudk ad the ittt And 8RGhédie sheat h
assenbly wi th endoscope can be advanced so that the distal end of the
endoscope andssdmbly wift cadrseoms cap be gdwincediodbatabe distgbendrafdhe andasdoppandstheh as
the small int j i i [ | ¥ idioned
inthe @ tr ae?ta Ed&[‘zﬁ) 8 agéaﬁi gﬁ’tn%geﬁdtiéstﬂﬁ(}elo?gft g’?k;u%B?&g)%bEHg@?\g T glr%g%sfpsz)si tion
out si de t he htustrates tlee ghedth tassemblynpdsh@nedrial the Ghtradt toif a patignfOdithithe Thek 369edi ng
tube 600 can be positioned.on the carrier 500 outside of the patients body,
Such as by oI PEHHGEA f BRUFHLOHRIBE T BPSY SoPoiania EapHbARSEE of t he
carrier 500 until the feeding tube 600 is positioned along the | ength of

t he cd0012d} 50@,fesdinghtubdOU¢antbglpositidnasfon théearfiecdlOrmytsided thopdtientsbedy,at or

adjacent to the distal.e f the . .carrigr. 500, Ref [ to . Fi.gure. 19, the
cor o 500 aeh PeBHirE e Bealsn Bkl G indhOenafioiRh of Belmick S L
the directi onfe@fingtub@B0®)s posigiehddedlortl thé ngtha¢ khe3dfier §00,hwiththe distdl ed ofand

feedi ng tube being advanced froma_ position oufside the patient {o. a
posi ti on whertge feﬁgmalt Fosiipped At of pdiacent 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
feeding tube is positioned at a desired location (the small intestine in Figure 19). The
length of feeding tube 600 can, in one embodiment, be at least about 140 cm long, and
the distal end of the feeding tube can be positioned between about 130 to about 140 cm
from the patients incisors. By way of non-limiting example, a 140 cm length 10 Fr
Dobb-Hoff-type feeding tube (available from Viasys Healthcare, Inc.) can be modified to
have the rail 666 feature, such as by bonding or otherwise attaching a web and rail to the
tube. A pediatric colonoscope, such as an Olympus model PCF100 pediatric colonoscope

can be employed with the sheath assembly.

[00125] Referring to Figure 20, once, the feeding tube 600 is in the desired position, the member
700 can be advanced distally (such as by hand in the direction of arrow 4) along the track
300 until the distal end 702 of the member 700 makes contact with the proximal end of
the rail 666 of feeding tube 600. Then, as the member 700 is held stationary with respect
to the patient’s body and to the sheath assembly, the sheath assembly (with endoscope),
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feeding tube is positioned at a desired location (the small intestine in
Figure 19). The Ilength of feeding tube 600 can, in one enbodi nent, be at

| east about 140 cmlong, and the distal end of the feeding tube can be
posi ti oned between about 130 to about 140 cm fromthe patients incisors. By
way of non-limting exanple, a 140 cmlength 10 Fr Dobb-Hoff-type feeding
tube (available from Viasys Healthcare, Inc.) can be nodified to have the
rail 666 feature, such as by bonding or otherw se attaching a web and rai
to the tube. A pediatric colonoscope, such as an d ynmpus nodel PCF100
pedi atric col onoscope can be enployed with the sheath assenbly. [001251
Referring to Figure 20, once, the feedingzpgube 600 is in the desired
position, the nenber 700 can be advanced distally (such as by hand in the

direction of apioW . 38 Qgr{ %@?Hflér Q{O%grﬁalme% ftl]ieqteq‘c'ig! ﬁlttﬁt% dlge%gmz &%#c?l{e the

member 700 nekes cont act |ng
t ube 600. Theby,arasy 6. hAnYrEmiﬂaTcywﬂ)el fSedi@ lbs 6@0 foanave\pruntitnally defherwithdrawilhe

patient's body and to the sheath ly, t sheat h ass

endoscope) e hs1crgosepesheatyassrmbl %ﬁqrégg s vealrdby e@mwéﬁé%&emem
proxi mal l'y frmhd fefaBadm4 onindnter dooj ®4th &mutfa@las%ah G thebﬂéecﬁﬁé ﬁlwe @m e%a;y
tendency of the feeding tube 600 to nove proxima urin drawal of

t he endoscopeAcostiiagly, the Eeding WbeeﬁQ@ icmpintaged smgosﬁsorpb)evemgerd OBys tisut t i ng

engagerent  ohghene I AGER oLLeRaPARSLOBL NS BUFIRBRTAYS, On Che

feedi ng tube Tal cCerd 'S mal ntai ned in
position b% 2nber._ 700 as the endoscope t he sheath assenbly, and the
carri dP0136D diigurgi2d pstalss fhecf?ﬁderrﬁew%twlaqeo@m@ptlmtglﬁletraﬂaﬁqr reraevaholte t he
f eedi ng tube t f t &Ry d
endoscope, shégg?ﬁhgés:gleéaﬂ] és?&nlﬂg %:ng:& %fr%F ﬁ%%gﬁ ngtrlllrela;jl1 E?eeﬂe tﬁlh%@{)%{:a i&]né t ube
600 ext ends ﬁmmetfheilrliga@dc pg)xma:lenqbﬁ@&(pmhomdcbm@ tﬁlppsmemtslbe@)mmtlm de the

patient's bo 0 a 604 ositipned in t snal
it oot ne) it wb? Fisel FREP Pph s Sl snbl el SO b, BoiEebe e
esophagus, t hatsntpgaklouglad mdiitl) thdwostaghd, tHent@sdchNgnd ihdGAShall intedeigd. r ed,
the feeding tube can be used in the position shown in Figure 21. However, it

may ggﬁiﬁrzﬂ | ylfba%slf'e%slh 30t g Bbd Bbe 36 AR pMRtonTAGWRin Fidfire ACH1BTedel BE

ext endil ng
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
from the mouth and the nose. The end of the transfer tube extending from the mouth can
be coupled to the proximal end 602 of the feeding tube, as shown in Figure 23. The end
of the transfer tube 12 extending from the nose can then be pulled so that the proximal
end 602 of the feeding tube is redirected to extend from the nose, as shown in Figure 24.
A suitable fitting 14 can then be attached to the proximal end 602 of the feeding tube, as

shown in figure 24.

[00128] Figures 25-30 illustrate an alternative method for positioning a feeding tube within a
patient for providing feeding access through an incision in the patient’s abdominal wall.
Figures 25-30 illustrate a method of placing a feeding tube in the stomach as an
alternative to standard PEG procedures. Referring first to Figure 25, the endoscope
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
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the nose. Figure 22 illustrates use of a transfer tube 12 which may be
inserted to extend fromthe nouth and the nose. The end of the transfer
tube extending fromthe nmouth can be coupled to the proxinmal end 602 of the
feeding tube, as shown in Figure 23. The end of the transfer tube 12
extending fromthe nose can then be pulled so that the proximal end 602 of
the feeding tube is redirected to extend fromthe nose, as shown in Figure
24. A suitable fitting 14 can then be attached to the proxi nmal end 602 of
the feeding tube, as shown in figure 24. [00128] Figures 25-30 illustrate
an alternative nmethod for positioning a feeding tube within a patient for
provi di ng feedi ng access through an incisgpn in the patient's abdom nal
wall. Figures 25-30 illustrate a nmethod of placing a feeding tube in the

stomach as ar’asso%lart %r»(}% {h\é% d&aq erd g‘f‘tﬂgr g%os‘.Eo%eEEa(?ﬁ% “{;ﬁéyed@ rsri 1thfﬁgthf lrst to

Figure 25, thé endt scope osed w asse conprising the
handl e 100, shwdch t&ﬁﬁ)nsandmﬁﬂeld&mbddaaﬁnabwmll e tlmﬂﬂ&nmemﬂlohhfﬂmghddsh@ermut hto
position the dis i thi

end of the endo endcap 400 within the
st omach of tﬁ@lb%f%eémmac cpp Bﬁ?bsgavaag@ﬁ( &efég pathrﬁt gﬁts uPLEHRINPES 19USCI P2

-31 associ at gfci¥ibh Barl lﬂ-;emﬁidesthﬂiugﬁﬂfi a@fioﬁlf?ﬁl &ﬂﬁ%ﬁ&?lﬂ@édl&@ﬂc&ﬁuﬁ@' ﬁbéﬁgs from
within the stomach to transilfumnate the abdom nal wall, so that the

posi tion of tM@aégﬂiwdbr?@/camulh 2 carnke lssmﬂhouﬁlﬁhbmcwm‘eﬁmtb@ the @sﬁalotm si de
the patient. cfe‘tk? !ile aR& 1K %%&9%)%8%1‘ the%&ﬁ@ko&n%%%ogﬁo%%‘lﬁﬁlﬁ Ehe%%}n&cﬁe
as a

abdom nal nee cannul-a suc needl e
22/ cannul a 24 can be |nserted t hrough the incision so that the distal tip

of t hd0HA&L| Rederring keFigneet24) themgedie 22 pan heawithdram deavie thegamnpleddowi t hin t he
h.
st ormac 1002;% &J %&Eés%ﬂaﬁn@l &tgw @n@cﬁn st dgf&%ﬁ extcpg'ilg%ﬁtsmfettﬁéjf awn,

| eavi ng t he rovi access anne nding frominside
t he stomach tpatientpdi lnbpe:dLglmded\eire Blbcanpt&tpasseﬂ thréughatbp eghngla, aed the erda3@pean be

passed through ,the cannula, and the endoscope n eat an be
rected 1o SRdShRTARGHYR conBe il soraLhranh i Ra8 P 3y deghics 0o 501
Referring to Jirgsre 27, a relatively short feeding tube 800 is illustrated,
the feedi ng tube

[00130] Referring to Figure 27, a relatively short feeding tube 800 is illustrated, the feeding tube
having a length substantially less than the length of the track 300. Feeding tube 800 in
this embodiment can have a length of less than about 3 feet. The feeding tube 800 can be
a commercially available PEG type feeding tube modified to have a feature, such as a rail
(not shown), for permitting the feeding tube 800 to slidably engage the track 300 and/or
carrier 500. For instance, the feeding tube 800 can be formed by attaching a web and rail
to a commercially available PEG feeding tube, such as by bonding or otherwise attaching
the web and rail to the feeding tube (alternatively, the feeding tube 800 could be formed
by extruding or otherwise forming a feeding tube to have an integral web and rail
feature). One suitable commercially available PEG type feeding tube from which feeding
tube 800 can be constructed is available from Viasys Healthcare of Wheeling, IL as
marketed in a Corflo-Max brand PEG kit for use with a Push Technique or Pull
Technique. The feeding tube 800 can include a sealing bumper or bolster 810 and a

tapered dilating tip 820.

[00131] Referring to Figure 27, with the sheath assembly extending through the loop provided by
guide wire 32, the feeding tube 800 can advanced distally along the sheath assembly and
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having a | ength substantially less than the |length of the track 300. Feeding
tube 800 in this enbodi nent can have a length of |ess than about 3 feet.
The feeding tube 800 can be a comrercially avail able PEG type feeding tube

nodified to have a feature, such as a rail (not shown), for permtting the
feeding tube 800 to slidably engage the track 300 and/or carrier 500. For
i nstance, the feeding tube 800 can be forned by attaching a web and rail to

a comercially avail abl e PEG feedi ng tube, such as by bondi ng or otherw se
attaching the web and rail to the feeding tube (alternatively, the feeding
tube 800 could be fornmed by extruding or otherwise formng a feeding tube
to have an integral web and rail feature}2_-One suitable comercially
avai |l abl e PEG type feeding tube fromwhich feeding tube 800 can be

constructed i. i e mar ket ed
2 Corf 1 o A HPbARE IHetpR R ARKE s Rt 8 Rofle iR 08 und biyiced

Techni que. Thﬁsta’tlbeu]bng:pradktmommesmmdcnby usieg membat 70&}15hl.pllpbhgel’en‘hm| ster 810
and a tapere il at 820 311 Referrin re 27, t he
sheat h assenb‘rdvr%&vskdﬁ*ﬁ thiatnﬂ@ dpeRrdAnSATHR 3&5@ &ﬁq&gwp@% the
feedi ng t ube BQGhERBe a@ty%oo%csdmeaamwgasmottsalesgmaa assenbl y and
END5119USCI P2 -3Z into the stonmach. The eedlng t ube 800 can be positioned

on tr 0 d.ad a ced dj,stal | 0, 0 si ng
rerbetB3al oSS T g a8mish ceeding GO o B fusti ohitnt Al ERBare et

di sposed on Gagenitty uﬁﬂg)a m@fbet, Bechtadalmh&ibep 000 westhbed #R0UE.NYs thelFeed@{Quban be
advanced al on track 300 to the stomach. [00132] Referring_taq Figure 28, the

f eedi ng tube $Qds Bl&he%@ffﬁtfsﬁhéﬁhasrsrsmbweaatrtgltee&%éﬁ»roptbefr spdle fedbls Wik enbl y
using a nenb ERE o B i i t ube
800 is pushez&g??H%E élheath a%tgé%?;%@ﬁ&%ugﬁgg@ Q%Qggﬁégtﬁg%égﬁ?tg

f1 exi bl e w r esutire 83(etande putlérhthrexgheaas:ld 24om t he tip 820 can be grasped with
the guidewire 32 so that the suture 830 can be pulled through cannul a 24,

[ 00133p01B8f erHdftgink & ﬁlggﬂem@ %%,su&lreesﬁ)%ﬂb@{)&m G@h RSviHohR@fs bSHidnRRinW t h

forceps or a henostat) hat tip 820 extends through the percutaneous
i nci si on t hr cadlat @1pé2@p§gn¢sﬁmoug}ame pgregtaneous 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).

[00134] Referring to Figure 30, the sheath assembly can be removed from the patient, and an
external seal 840 can be advanced over the feeding tube 800 to fit against the patients
skin adjacent the incision. The feeding tube 800 can be cut to sever the tip 820 from the
feeding tube, and a fitting 850 can be positioned on the end of the feeding tube external
of the patient. In the procedure illustrated in Figures 25-30, a feeding tube is introduced
into the patient through a naturally occurring orifice and pushed distally 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

an incision to the patient’s GI tract.

[00135] Figures 31-37 illustrate steps which can be employed in a method for positioning a
feeding tube according to another 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.
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such that the sealing bunper 810 is positioned against the inside surface of
gastric wall (inside surface of the stonmach). [00134] Referring to Figure
30, the sheath assenbly can be renoved fromthe patient, and an external
seal 840 can be advanced over the feeding tube 800 to fit against the
patients skin adjacent the incision. The feeding tube 800 can be cut to
sever the tip 820 fromthe feeding tube, and a fitting 850 can be
positioned on the end of the feeding tube external of the patient. In the
procedure illustrated in Figures 25-30, a feeding tube is introduced into
the patient through a naturally occurring orifice and pushed distally al ong
an endoscope after the endoscope has beenspositioned in the stomach. The
feeding tube is then pulled through an incision to provide a feeding access

channe t [ 00135]
i gur 0T RERARETrOlE e 3 Pt SEbEoRE 1000 iR R e st bty

posi tioning aconflprsthgrtge harkte BO; shiedthf)Otand amdutapp 400 mﬂmmdmroﬁ@ﬁher esent

i nvention. ures 25-30 il lustr t hod o pIa eding tube in
e srml 1" i nt Bei i Pasia s il ki pRibe erfoscopa ﬁ@@w%& thg Piomaakr s
END5119USCl P2,¢ 83 phtRad 3R1ii Resfoﬁfdé'(ﬂﬂ:h fab b fightlsBurfck Q%B@iat%a ,w1£hnﬁe 8P &RITehel 000
di sposed within tﬁe sh eatﬁ assenbl y onprising t handl e 100, sheath 200

and endcap 40endesgvppkcaadesmplayed rﬁqomjghhmme stcvm@&lﬁo trenq@ldmnmh@mhq dhdominat al end
of the endosc e 0] |ent

| i ght source Qﬁ Sﬁqgatwe Rogﬂ%ﬁ %2 Bhéregggggéﬂovg'iﬂ%p%cf Swrﬁr%%qﬁ 8% {%F‘fea nd of t he
endoscope) caautbde ﬂtasmlaﬁmdAfsrnmm pértitameoud icionreas be tmadé thaosihl thuﬁbdo&tinell t he

abdom nal wal | ition of the endos mnthl st omach
can be obser v&a’laf%ngﬁ\nesil? ég/él%f{)“tui’i’ez‘lpé‘{‘ihé'ﬁta ,&a'é%f’eﬂe?&eggr"é‘%ﬂ”é% nci si on
can be made t hxQuainlboligh aﬂaml&a&o th)i‘ﬁhé dis@NEp 8f the aslde Mtﬁ@a@m éndrthsuch as
a 14 gauge needl e 22/ cannul a can be inserted through the incision so

that the di steﬁnnuhagambepwlméw@lrathqsqomclul stal end of the cannula can be
positioned within the stomach. [00137] Referring to Figure 32, the needle 22

can bejow3Adr R¥@;ring@a Fiduge 31 €hCrddl 23 cdrtbé 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. The endoscope and sheath assembly can be advanced distally from the stomach

into the small intestine, as shown in Figure 32.

[00138] Referring to Figure 33, a feeding tube 900 can be advanced along the length of the sheath
assembly such that the feeding tube 900 passes through the loop provided by guidewire
32. The feeding tube 900 shown in Figure 3 can include a distal portion 904 having a
construction like that of the feeding tube 600 described above, and a proximal portion
906 having a construction similar to that of the feeding tube 800 described above. The
proximal portion 906 can include a tapered dilating tip 920 and a bumper or bolster 910.
The proximal portion 906 can be constructed using a PEG feeding tube of the type
provided in Corflo-Max brand PEG Kits for Pull Technique or Push Technique, which
kits are available from Viasys Healthcare of Wheeling, IL.

[00139] The opening through which food is delivered to the GI tract can be located in the distal
portion 904. The feeding tube 900 can include a feature, such as a rail (such as the type
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provi de an access channel extending frominside the stomach to a point

outside the patient. A looped guide wire 32 can be passed through the

cannul a, and the endoscope and sheath assenbly can be directed to extend

t hrough the | oop provided by the guide wre 32. The endoscope and sheath

assenbly can be advanced distally fromthe stomach into the small

intestine, as shown in Figure 32. [00138] Referring to Figure 33, a feeding

tube 900 can be advanced al ong the |l ength of the sheath assenbly such that

the feeding tube 900 passes through the | oop provided by guidewire 32. The

feedi ng tube 900 shown in Figure 3 can include a distal portion 904 having a

construction like that of the feeding tubg4600 described above, and a

proxi mal portion 906 having a construction simlar to that of the feeding

t ube 800 descy] J The [ ered

dil ating tipEééggg%ggg%%d%bgfa%fiﬁgwg? OpﬁiBO?ﬁ$ﬁgﬁKﬁggpﬁa %%fu?6%8806 can

be const ruct efdedisg tnge aarﬂﬁ@atﬁlgedgm thieutbezk GDO hinyoﬁtjneearrlpfmﬂ dednée n Cor f | o- Max

brand PEG Kits for Pul hni Push T e, ch . Ki are |

avai | abl e fr GROGALRSAE tllﬁgée&ﬁ& & 988 isfpstiion a‘[‘tﬁb%?“tﬁ*ﬂ%"{)‘gé RRGFGL'S

through whi Cfboﬁi?%d'tﬁe fé@dhhg 8158 90d and Elﬁngaré 5&%%@@&%&% |a%§ftﬁ9k B(ﬂ) the distal
ea

portion 904, The feeding tube 900 can include a ure, such as r ai
(such as t he RogieniEEDBMBUHY @ beadvasehalong cartien F09behimd faedingtbe 2@) Iﬁn one

or both of t hat sl

engage t he t?%glg&%%%ad'? gjb(%g?%s%?ﬁ%%%& %rgsg)?% ag)n’%)%B& rﬁ%ﬁ%n hh% eed| ng
tube 900 i s pestHerwrete fHStehétbtoWﬂib&ﬂO@&Das@n&ltlﬂlgckspmg ahdh pughirig thaembepody,

and the feedl ﬁ ube 900 d carrier are advanced together along track 300.
The positi onMGMSFBEIT 2600 can be advanced al ong carrier 500 behind feeding
tube 900. If desired, the positioning nmenber 700 can include a grasping
clip 10®40hi dhefcmingd:d Figumr&%witbrthmds'eiomjngmdndae’r 760 beld th pasitiompthe endd@3Oopeo

assist in gras nber al.ong carrie 0140]
Ret er ri ng Lo BAGHALT Sherhuly Sah B tetBeds Prosimaly Trun HRetbrih weh ik M g
the endosc Opaubeamm i E@@w offSBEEHY of tisAdhe AR absRiNbRCEEsbsRToRKigAdhier 700 R thbe
stomach, such that the feeding

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.

[00141] Referring to Figure 35, the suture 930 and tip 920 can be pulled through the incision until
bumper 910 is positioned against the inside surface of the stomach, with the portion 904
of the feeding tube including the port through which food is provided being positioned in
the small intestine (such as the jejunum). Referring to Figure 36 an external seal 940 can
be advanced over the feeding tube 900 to fit against the patients skin adjacent the
incision. The feeding tube 900 can be cut to sever the tip 920 from the feeding tube,
along with any unneeded length of the tube, and a fitting 950 can be positioned on the
end of the feeding tube external of the patient. In Figure 37, the endoscope and sheath
assembly are shown removed from the patient’s body, and the feeding tube 900 is shown
positioned with the distal portion 904 disposed in the small intestine, and with the feeding
tube 900 extending from the small intestine through the stomach to pass through an

incision through the stomach and through the patient’s abdominal wall and skin.

[00142] In the procedure illustrated in Figures 31-37, a feeding tube is introduced into the patient

through a naturally occurring orifice and pushed distally along an endoscope after the
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tube 900 is pushed off the end of the sheath assenbly by positioning nmenber
700 as the endoscope and sheath assenbly are retracted. A length of suture
930 extending fromthe tip 920 can be grasped using the | ooped guide wre
32. [001411 Referring to Figure 35, the suture 930 and tip 920 can be pulled
through the incision until bunper 910 is positioned against the inside
surface of the stomach, with the portion 904 of the feeding tube including
the port through which food is provided being positioned in the small
intestine (such as the jejunun). Referring to Figure 36 an external seal 940
can be advanced over the feeding tube 900 to fit against the patients skin
adj acent the incision. The feeding tube.$00 can be cut to sever the tip 920
fromthe feeding tube, along with any unneeded | ength of the tube, and a

fitting 950 n i.t.1oneg. £ nd.,oft i eedi b rnal of
t he patient. %F}CriloSfbi‘l?pgﬁ3 &%gbgé}l prz)t%ﬁlé)ggdn@gg%%glggglh dT h§' %eai‘t"}% tqgé; g’éfﬁ% ﬁy?‘"%zr‘( gh%g%vm
removed fromahheigi@t fogndvise HGedyinganess ttanhe et ogretidshBrodigit) a percatansums

positioned wi.th the distaLrgortion 904 dijsposed in the small intestine, and

with the feedition nhibe opiient 3 {HRCHGE PR IPR¥INENm| | i ntestine through the

stomach to pass through an incision through the stomach and through the
pat i ef#0143Jabdoremaémbalimertnd nsdyi bre. defitblel@lindlndet hedvpr adeohel ssuch damoundtthel i n

Figures 31-37, a.feedin be,is.introduced into the.patient .through a

et ai 1y ocdtiet P0G Sarier 7Ok B5b pe HelRaRE: 1 Py e iR cERametalR o8fe ar ¢ ne
END5119USCl PZecdify tehdIRSERRAVAIRE] RALdesRESlotdtAEsch Bs tdienstdneseth The feedi ng
tube is then pulled through an incision to provide a feeding access channel

that ext ends PHABINGHOR by arat materiab such as ral Sioen Theeeyver Artupaglicambe formed e et
(eg. small int.esi.l falrs o) BB Stk i [ le to

i nclude a co@%ﬁ%%¥mgﬁﬁﬁéﬁg%§%%ﬁggg%aroﬁﬁgggﬁ@ t#§%$ﬁ§3%¥“ﬂgﬁgﬁgﬁ%§go,

and/ or the f eduihheathi260 istformet]md camextendsdt least pavtal hralovegt the length dftle  f eedi ng

tube as it i dvanced o esjred.l acation, such.as.for instance from
Cont ant nat | oy a7 nTBraRE bR in HTEbIT $HbR caleE SRREMRT can
be formed of agd atfilBkiBlefdo9¥d dah ®e PRSvdedak a pEdipdtkased fa8denibly tTab ¢arridr, Feddigphane
material or the material from which sheath 200 is forned), and_ can extend

at | east par tabel and Raxihle covee cacthgn be #fvanged along the track. If desired, the flexible

cover can be disposed on the carrier such that the cover and carrier are withdrawn,
leaving the feeding tube in place. In another embodiment, the sheath 200 can be formed
to include a tunnel extending over and along the track, such that the carrier and feeding
tube can be advanced through the tunnel. Alternatively, the track could be disposed on
the inside surface of a sheath, or on the surface of the endoscope, such that the feeding
tube is advanced within the sheath. Above referenced US Serial Numbers 10/440,957
(published as US 2004/0230095) discloses a sheath and accessories advanced along an
inside surface of a sheath, such as in the embodiment of Figure 6 of US 2004/0230095.

Such an arrangement can be employed, with the feeding tube advanced within the sheath.

[00144] 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
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track, carrier and/or feeding tube. For instance, an assenbly of the
carrier, feeding tube, and a flexible cover can be provided as a

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

t hen be advanced along the track. If desired, the flexible cover can be

di sposed on the carrier such that the cover and carrier are w thdrawn,

| eaving the feeding tube in place. In another enbodi nent, the sheath 200 can
be formed to include a tunnel extending over and al ong the track, such that
the carrier and feeding tube can be advanced through the tunnel.
Alternatively, the track could be disposed on the inside surface of a
sheath, or on the surface of the endoscopgg.such that the feeding tube is
advanced within the sheath. Above referenced US Serial Numbers 10/440, 957

(published a 004/ dIS 0ses a cces eSud anced
along an i néPd %Waceesg?cggg g’ﬁ Op fu ‘Ethgs%l ltsef’ﬁ @ﬂ%%g.'estg Oolfrgglyhgure 6
of US 2004/ 0230&9%nto tﬁueﬁdc&lﬂo;&[fh&ﬂgﬁfﬁﬁm’fcl&ﬂdbrtbﬁtaemﬂhﬁydbd,1nad1vé1’fentlh$osf eedi ng
t ube advanced wi thin the sheath. @H}441 Figures 38-42 illustrate a nethod
for positi oniAgisRgIreaREEatn olhe g and campaneats hirated inigiees 3 taboyandRd

sheath 200 on@loRAOSSRPR pkOO imkkdBfiord &dn%'ﬁ@éelp'(ﬂl% 1496:i RBIGRGMPRI Hcibhe
sheath assenbly iI'nto the patient. In sonme applications, it may be dlfflcult

to manual | y dnémah endognepesadditionallyothg m@ltmdtahd Iqmp@rg:ntfn:aeh@lcmp oysditprin@ll by
gri ppi ng the conponents ifficult to grip
t he endoscopea th caﬁ’é’ﬂ atnr?ggéslﬁ%%&teﬁ’egndm @ (f??ftrac}( i p?lggefag force to urge

t he endcag to fit over the distal end of the endoscope Additionally, it
may bd0H43] r dnferipg tlhiguei8namendsan Wpding plgtentis skpwh Hhke fogmiof anase wHe of

ENDSL19USO P0G 1h{fo 06PNl oE B3ARGHIE! il bERAABEBPE ighlelle, COUT se of

appl yi ng the orce to ur endcap onto the en sired
o' cl ock ori emhatriadsuoknys ebpol'ymaﬂc/mlateealt I'fhelnosd gone de@ﬂjcam mdualcea bafctyqiortam on.

The net hod a onponents i ustrated Fi ures 3 dto
T o o 1 SP R PEMIRy PEASH Bienes ol R s Shod i Brg R TRLANEL L0
onto an endosmapeo2 fTidé bbmairhan 211neaf Bt Pkl danét taiab NERbb ¢ portida 2¢np! oyed
to intall an endcap on an endoscope even if no sheath and or track is

enpl oyed. [ ocsfae]clqdéfaéhrw&lgh@ls 2] ?gwhléh ggendgthrongle ts widdaif hgdepetame ! §0sinshown
in the form of R AGSEaOUSe to the longitudinal axis of the body portion 2110. The body portion
2110 and the prongs 2120 can be sized and shaped to pass through the central bore

opening 420 of endcap 400.

[00146] The body portion 2110 can include a plurality of radial splines 2114 which extend along
the length of body portion 2110. Each spline 2114 can be associated with a rounded or
sloped prong shoulder 2118. Each prong shoulder 2118 can be associated with a flexible
prong 2120. Each flexible prong 2120 can extend proximally from a prong shoulder
2118 to a proximal prong end 2122. Each rounded prong shoulder 2118 can extending
radially outward from its associated spline 2114 on the body portion 2110 to the flexible
prong 2120 associated with that prong shoulder.

[00147] 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
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2100. The nose cone 2100 can be disposable, and can be forned of a

|l i ghtwei ght material, such as a polyneric material. The nose cone 2100 can
i nclude a body portion 2110 and a plurality of flexible prongs 2120 (siXx
prongs shown in Figure 38). The distal end 2102 of the body portion 2110
can be rounded or tapered. The body portion 2110 can include a through hol e
2112 which extends through the width of body portion 2110 in a direction
transverse to the longitudinal axis of the body portion 2110. The body
portion 2110 and the prongs 2120 can be sized and shaped to pass through
the central bore opening 420 of endcap 400. [00146] The body portion 2110
can include a plurality of radial splines32l14 which extend along the

| engt h of body portion 2110. Each spline 2114 can be associated with a

rounded or : (e e
nssoct at ed uit Rl PR aARLERY it ofARL iRl Rl leatidh in SRR, o g
proxi mal | y f rdiametergo thregsesdrulidiaieeter. Zlhtadiallyainpacifacmg syfasagokthe fi24iBe. Each
rounded prong shoulder 2118 can extendi,ng .radiall) tward fromits

hosoct at bd_ogries 5 sench Pacsdt (R Rebengiipihre el HRiSh B S¥pSg 2100
associ at ed Wiappliddfatcepforaeeivdibediden end HMAddldoddopenagh.al | y outward surfaces
of the splines 2114 can define a first dianeter of the nose cone 2100, and

the r ?@%ﬁgﬂr yt'ﬁlgtsﬁ@geq 2114 fré‘\?n\;%m%g ﬁr‘cin% Qﬁou%e?g'glsl &,2 %’f?g?‘g ﬁﬂlgggﬁ | RFcal paecond

di ane Se “cone, € secon I ng greater than the
first di amet eircumiefentialylspackd apint ot perseral fyaegealahgelacinteraln deg for singpligequl der
2118 can be shaped to ovide. a snooth radial transition fromea spline
toits associsaig'a%f»fwﬁgfe% THPrgES cathnasseidish PHOREr 18 S-hsvld%ﬂﬁﬂgg prong

shoul ders 2118end QRS Bt&pacddrap¥b Q@gF@e iRl aboaeha kirbuRfRfdnké Othé b&dY fdiorf | T St
di anmeter to the second dianeter. The radially inward facing surfaces of the
flexible prdid®.2120 can be spaced apart (either by being forned in that
fashion, or due to an applied force) to receive the distal end of the

endos ¢eqa91L 0Qich b3 E 4820 ddichasphisioe s 1 Zlfbfned iaURdadwhaiddNficmBoulfalel & sBdd:$, and
the prongs 2120 can be circunferentially spaced apart at generaILg equal
angul ar i nt erlgg}gélre( @Aggnq: Rigurg;40Ag pﬂ)gg:gge,r, the slots 2124 in the prongs 2120 provide a

circumferentially interrupted groove in which an expandable ring, such as a silicone O-
ring or Teflon O-ring 2160 can be seated. The radial thickness 2123 of the prongs 2120
illustrated in Figure 38A can be sized to take into account various factors, such as the
inner diameter and material of the endcap, the 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.

[00150] 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.
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si x prong shoul ders, and six prongs, each associated spline, prong shoul der,
flexible prong could be spaced at 60 degree intervals about the
circunference of the body portion 2110). [001491 Each prong 2120 can have a
slot 2124 formed in the outwardly facing surface, as shown in Figure 38A
and Figure 40A. Together, the slots 2124 in the prongs 2120 provi de a
circunferentially interrupted groove in which an expandable ring, such as a
silicone O0- ring or Teflon Oring 2160 can be seated. The radial thickness
2123 of the prongs 2120 illustrated in Figure 38A can be sized to take into
account various factors, such as the inner dianeter and material of the
endcap, the outer dianeter of the distal -ggad of the endoscope 1000, and the
nunber of prongs 2120 on nose cone 2100, such that when prongs 2120 are

di s ppﬁgﬁilsli t B i YosOHbif 2 l?U gt)gﬁ@?]efontt dlgqafsérﬁl of ﬂ@enﬁg?&ﬁg l@(ﬂptﬂ cope, and

the inner surtace of the en ra y I nner sur e of the endcap is
spaced fromdndescop¢ E¢00ssl tdadcxbomb thelsbeatin dasmbbre(corﬁmimimmhe dbidde 100, shaathss 2123

when six pro 2 are e 0 out 0. 32 i,n 01501 Prior to
seati n t e CHUD: P oA e 05 L Adfscopes Toet BF sht T Peee o c ope
1000 can be duBﬁﬁfatt‘h@bb@ji P& DR H'RBEIENd 2200 extbrals istdIyOrodd @2 enadthptdoon be
slid over body 2110 of nose cone 2100 and up over_ the rounded Pron

S

shoul ders 2118 shaweindignisgScan suple that the peayémal doesrofthreendrnd Meabyts2gaigstand be
seated in th rgh%éh%u%%?s“ Thd cPhR Sﬁs@éxaqwoéh&lm&hgbr%m%@mi?&é Phovi de a

radially in onpressive forte on the prongs e radially
i nwar dly faciphgneurihdigse 89, ashm @frmlggmd paong ends wodd ha gresiderthe vheatlh (bdtean out er

surface of t e d| taI f do [of0) END5119LSCl P2 8 [001511
Wih the nosdxcatite st st 20bR aREAT E RACHALALy raRRaGH FRE ekt cope 1000

t he endoscope 1000 is |oaded onto the sheath assenbly (conprising the

handl d00133] sheferring newdo Figuse40 @vlkigern d0AnabangleRfy is sheavnetidhba paipel i s | oaded

ont 0 1 oo Ry AT L P OB P AR £330 Shieafenc 2100

t he proxi mal 1héi(l&esaif grbdikedelﬁldﬁgpbdle)QZHbLifl& te@agnbdre 2210 has grooves sized and
shaped to permit the handle 2200 to slide longitudinally along the splines 2114 of body
portion 2110 on nose cone 2100. The engagement of the splines 2114 with the grooved
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 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.

[00153] 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
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prong shoul ders. The Oring 2160 and two proxi mal prong ends 2122 are shown
in phantomin Figure 39, as the Oring and prong ends woul d be inside the
sheath (but can be visible when sheath 200 is nade of a substantially
transparent filmmaterial). [001521 Referring now to Figure 40 and Figure
40A, a handle 2200 is showmn with a pair of outwardling extending arns 2204
extending froma central hub 2208. The hub 2208 i ncludes a grooved through
bore 2210. The through bore 2210 has grooves sized and shaped to permt the
handl e 2200 to slide longitudinally along the splines 2114 of body portion
2110 on nose cone 2100. The engagenent of the splines 2114 with the grooved
bore 2210 prevents rotation of the handl 38200 with respect to the nose cone
2100 and the endcap 400. v%ile rotation of the handle 2200 with respect to

t he nose CO”%?%%%Q r%%letﬁj ng reaclt éog\qe 1{1%&%(%&‘1%8Q%156Tﬁgpﬁ?ﬁs%%ggzée&n?t

does not enpl oy sp vant ageous
rotati on of tém H&aépﬂrﬂecﬂﬁﬁﬁ) diMaTnbe flbetBﬁlti‘eﬂlyteQuztl he therwaidth afoinegrdd@a.in ther

i nstance, it may le to.l oa ndca 400 and .trac onto

t he endoscopehf‘ﬁlggSB Zf% Qaigﬁsxtmqwﬁﬁlﬁ héays atrogmally i 16%%&*6%2?% of the
track 300 WITégem%?nﬁ&;urfaeesfmb%@&lg%gg e Afstdd Bhrif£ce 4@@%&{@&9&6@ Rhakn@nnel s
in the distal end of the endoscope |nta|n|n% t he handl e 2200

rotational | y 230Qdsladyan¢edrpseyimetly tﬂ@ng hesersone2 1090 Meovidipg senarataispaced aparoi di ng
angul ar m sal e d of the
endoscope 100%%?&@?@ ?Je&]eﬁggl,&ﬁ?%v\é%ti& tﬁgglgféﬁ%l #\%Sg& o4r(1)§ f%’irg%e"gé;t endi ng
i nto the bor epidéhitd bEtween themope coterPAD0 asd e haridl¢ P00 nid leand RA200 Proevides exi mal
side of handle 2200 can i.ncl ude 0 urfaces for rovid'n a
pressing for c@lsﬁ@g%?fg? aghing amfcgar%@eré{ premes 28R &f? apydling rcer@lﬂéh? dsdba, the

handl e 2200 i ggdremdenascope mul tipl e generally wedge shaped extensions 2700
extendi ng proxinmally from handl e 2200. I n Figure 40A, six extensions

END51 P2,-39. 2700. are, prov e é 00 E throu h bore
2270, I b BHETBRLo Dty s £l ehgaaiy Bebivn RS har 6ocdiSal Sl et
equal to the 2u0dt duchhs itk aqmm(mszah thendstirboaohpdlDficg é’cﬂrh923()121neldembensi ons
2700 each have a EFOXIHH|| facing. surface 2710,

through bore 2112 in nose cone 2100. The combination of the pull ring 2300 mounted on

the distal end of the nose cone 2100 and the handle 2200 slidably supported on the nose

cone 2100 via the spline and groove arrangement permits a user to provide a distal

pulling (tensile) force on the endoscope 1000 through the endcap 400 via the nose cone

2100, while 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.

[00155] 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.

[00156] In the installation embodiment shown in Figures 38-42, a distal pulling force is applied to
the outside surface of the endoscope 1000 with flexible prongs 2120 as a proximal

pushing force is provided by handle 2200 against the distal face of the endcap 400.
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Toget her, the surfaces 2710 can engage the distal surface 412 of endcap 400
as handle 2200 is advanced proxinmally al ong nose cone 2100. Providing
separate, spaced apart surfaces 2710 can be beneficial in preventing the
mat eri al of endcap 400 from being pinched between the nose cone 2100 and

t he handl e 2200 as the handl e 2200 provides a pushing force agai nst endcap
400 and prongs 2120 provide a pulling force on the distal end of the
endoscope. [00154] Referring to Figure 41, a pull ring 2300 is shown
attached to a distal end of the nose cone 2100, such as with a pin 2308

whi ch extends through a pull ring collar 2304 and into through bore 2112 in
nose cone 2100. The conbi nation of the pult-ring 2300 nounted on the distal
end of the nose cone 2100 and the handl e 2200 slidably supported on the nose
cone 2100 vi ' ovi de a
Gistal pul e P o R B P Rl ichBeBh S o400
via the nose endcze) onmdomhpé ewhaah ctahéesmph)yt:d teprexide alpngmg fqmcoau amahteplals hi ng
(conpressive) f % H] dca ? he surfaces
750 of - handl rB5G0 <A toteieenc kb i i) sl etk oltion of such
forces is illdndbdcap&ds 5'ﬁhﬁwg foecl it ¥pphid tethe Qa2 Fhe ﬂfbdth?aﬁEQraclBHrewlﬂtédng on
the pull ring 2300 in the direction indicated by arrow 2350 while pushing
on the handl rgp8E Higurentor glarite pitrit hairg wdewstpodyhas thepparatis@nd mefhedendcap
400 i s pushe t: t ng is
forced off tﬁg&g%gﬁdg%g%géz@suc gﬁg?&?ﬁ %ﬁ%ﬁ%gagaépgggﬁqﬂ?%gﬁ%gg%{fron1the
di stal end ofndosveps mbbstingpin applhicatianciwhere p shdagdandror dragh istriog emplogedyh bore 420
of the endcap 400. 0O- ring 2160 can renmi n positioned about the endoscope

proxi med1s9f tfhgu@ a@ws&l@ﬁm{ Q%&@& vid 6@&e'l<§h’$ﬁr§ Ap@hﬂaﬁ@ 3008@dl FRite 4%QWN i N

Fi gures 38-42, distal pulling force is a t he outside surface of
t he endoscopepamgrom mtlpmaéxlnhbtretlcmQfﬁ@fsappglzol%%@oa b\'lﬁxﬂrﬁﬁﬁ agldhitheg force is

provi ded by h&ﬁ% @%%9810 zﬂgpﬁf}’S&&ﬁ’u&hﬁ} S5 ivﬁﬁ b% Ing! 30 SRAE b fh%%ndcagn d

ENDS] ] 9USCI P2 i gures e an Bnatt ve appar at us

met hod for us®Oiisingatttof dreiapgaratus 36001 C Bigures 4&;1463 lanid)st ﬂmetratm/alepdmm an be

enpl oyed to pl}r(ljp\féy(jlr?g t%e apparatug 36(%rt(c:> oa tan%rr}dclar;])t4%0 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 formed of generally

transparent materials if desired).

[00158] Apparatus 3000 includes a body section 3100, a rotation section 3200, and translating
section 3300, and a ring 3400. As shown in Figures 45 and 46, the apparatus 3000 can
include one or more expandable members, such as resilient cylinders 3500, which can
engage an internal surface of the endoscope, such as by being positioned within a
working channel of the endoscope. Cylinders 3500 can be formed of any suitable
material, such as rubber or synthetic elastomeric materials, which expands radially when
compressed axially. Alternatively, other types of expandable members could be

employed, such as members which expand by inflation.

[00159] Referring to Figure 46, the cylinders 3500 can be expanded to engage the inside surface
of the working channel. Expansion of the rubber cylinders can be provided, in part, in

connection with the rotation of rotation section 3200, as described more fully below.
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surface of an endoscope, such as an internal surface of a working channel of
an endoscope, as a pushing force is applied to the endcap. The sheath and
track are omtted fromthe Figures for clarity, with it being understood
that the apparatus and nmethod illustrated in Figures 43-47 can be used to
posi tion an endcap on the distal end of an endoscope, including in
applications where a sheath and/or track is not enployed. [00157] Figure 43
is a schematic isonetric view of the | oading apparatus 3000, and Figure 44
is a partial cross-sectional illustration of the apparatus 3000. In Figures
43 and 44, the endcap 400 is shown for illustration purposes, wth it being
understood that the endcap 400 is not parg) -of the apparatus 3000. Figures
45, 46, and 47 illustrate steps in enploying the apparatus 3000 to |oad an

endc apLOﬂ?&b& @’%grlr?}n by @7 Wikt e %Qﬂldeﬁ%gé & d@dq\gltﬁﬁ QE@‘P? ki annel of

illust y ‘transparent for r 0oses 0 at1on and
clarity (t hougie eadakcaye td@@mmﬂsieﬂglesg}xgpmecmdlhkﬂy hmaexf snrﬁaeﬂoﬁihe geriengéhaynel,

Sect i on 3100, e b aiekeLGrBase g e d ARG B p Y Set PR il 088e0, “and

ring 3400. Asirfdiawd bylirfowgBBes irfkig@ed 7 6As §H6WnaHWFJIFM§s 3089 seedibn 3100cdande
one or nore expandable nmenbers, such as resjilient c i nders” 3500, whi ch can

engage an int &chep agenepati20dnvinge pécpm@gl@o@émgwﬁwe 29 forsagaging s distabned
wi thin a wor gﬁ ﬁlgegi"? Su@{ﬁdﬂheA Eaﬂlgl%ﬁ ?e*ctu%’% dbqﬂl wirtidal 148Ge {oq; d of

any suitable material, as ru synt hetic asto ric materials,
whi ch expands sectidn a1 00y thetvylinder o3 l0ams bel ravactat] Idgptal]gxlrelemvealblbméy yection BEIO. t ypes
of expandabl e h eﬁgand by
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ENDS119USCl P2 e‘hjdﬁge;p%()rgﬂsuﬁﬁf: ﬁlr22n%r\;e$ t§] tn%ysrtﬁe dcafé)‘"46(lfl ohtB LN NGATFP fl%SOO
(0}

expanded withint ing C anné e endosc to conpressively
engage t he r acndis¢opei Areordmghf, &m@ppdramnéomahibngsemannmu the endcap 400 on the
distal end of the endoscope without holding or otherwise contacting the exterior surface

of the endoscope or the sheath (if a sheath is employed).

[00161] The components and operation of the apparatus 3000 will now be described in more
detail 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 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.

[00162] 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.

[00163] Referring to Figure 44 and Figure 48, rotating section 3200 can be supported at an end of
body portion 3100 such that rotating section 3200 is rotatable with respect to body
portion 3100 and such that rotating section is rotatable with respect to translating section

3100. As shown in Figure 48, rotating section 3200 can have end 3202 received within a
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the translating section 3300 can be drawn distally relative to body section
3100 (as indicated by arrows 3302 in Figure 47). As shown in the Figures,
body section 3100 can include a recess 3120 having a proximally facing
surface 3122 for engaging the distal surface 412 of endcap 400. As

transl ating section 3300 is drawn distally relative to body section 3100,
the cylinders 3500 can be retracted distally relative to body section 3100.
Accordi ngly, the conbination of the pulling force provided on the endoscope
by the cylinders 3500 being pulled distally while engaging the inside
surface of the working channel, and the conplenentary reactive pushing
force exerted on the distal surface 412 -d2-endcap 400 by surface 3122,
serves to press the endcap 400 onto the distal end of the endoscope.
Accordingly, {B&s3ppsaplided 5999d>¢1?d?ve@,%19§§ﬂh 3108l rﬁidajdozfcbﬁuﬁﬂﬂeaplné%m the
di stal end of the endoscope W tHout hol ding or otherw se contacting the
exterior surffmed of an tigermdoccoirad GR02. hBhestngad2Q4 s feceiverhinat groows HAPI oyed) .
[00161J The cQ n 30 I

Gesori bed i n HDD Crnes Req OFRY PoiogRuiies’ HpRPRRHEL RS 1 Jng Rlor

Cr oss- sect i onghg 3204us groaive G n&7 plﬁmamd;eétﬁm 3230dyromer with respddd@o bady sectidnude an
outer surface rovhged by two body hal ves 3106 and 3108. ody haI es can be
j oi ned toget h&t00 RIre§‘?ﬂt't“§lS‘Iaés rSectiQicH 08 avith respestcir dRAY e4pHen # K ener s,
rivets, with adhesive, and the like. [001621 The translating section 3300
can be00l&hosRatatmg seeti@t 3Mrdah aihd:lydtwi cdilan32086~lhiohlyarmergrigpnd bg fi0gers trdtatean

i ncl ude a hub 3 16 d out ext en r|n grips
5898 can ext oHRITLIALRT BI0E el bE SSppRed R il of ot Patn a2l sistif 2bony
portion shel | Ringl3ues cﬁm&t@ﬂe&lﬁmt tHeQ&Wightadinmedxey ¢fithdrotRinkisedtion 3440 and
Figure 48, rotatlng section 3200 can be supported at an end of body portion

3 100 such t hi#fleneadently od theqrosition of pasggingseqtion 286 Acegrdinglyethsswg 3460 eandip
portion 3100 g e&%%v%gﬁtsaﬁgtp?a%ﬁ&leﬁ%léh Q0tHaSof" rmgaér?}g |3§1$Nbﬂ H‘aﬂsﬁﬁlﬂgm to
0. shown 1n a

transl ating se I on ure , ting section~3200 can
have end 3202se|ceane330@dregmkiltismoﬁ1o@\mihglslsrﬁloﬁzzgmB roetdss 3105 provi ded by

body hal ves 3106 and 3108. End 3202 can include a ring 3204
[00165] Figure 48 provides an enlarged schematic cross-sectional illustration of portions of the

translating section 3300 and the rotating section 3200, and Figure 49 provides an
enlarged schematic cross-sectional illustration of portions of the apparatus which are
employed 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 including an enlarged bore section 3344 extending along the length of hub 3316.
A shaft 3350 extends through central bore 3342, and sized with respect to bore 3342 and
supported in bore 3342 to rotate freely within bore 3342. The shaft 3350 can extend from
a first end 3352, to a second end 3354. Second end 3354 can have an enlarged diameter
relative to the remaining length of the shaft 3350, so that the second end 3354 can be
employed to compress the cylinders 3350.

[00166] 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.
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formed on an outer surface of end 3202. The ring 3204 is received in a
groove 3107, which can be forned on an inside surfaces of body hal ves 3106
and 3108. The mating of ring 3204 in groove 3107 permts section 3200 to
rotate with respect to body section 3100, while preventing translation of
section 3200 wth respect to body section 3100. [00164] Rotating section
3200 can include a collar 3208 which can be gripped by fingers to rotate
section 3200. Ring 3400 can be supported at an end of rotating section 3200
such that R ng 3400 can rotate freely about the l|ongitudinal axis of the
rotating section 3200 independently of the position of rotating section
3200. Accordingly, the ring 3400 can be -aBi-gned to have the sane pl anar
orientation as that of ring grips 3318 on translating section 3300,

regar ges a of R{;'IQ gg’ %E mo%gﬁqdcme%ag&lfuﬁmlé@)f @)Iztﬁrﬂi %ﬁ%kh g RA2%hich

provi enatlc Cross-section ration o portions of
the translat lsrggnesdbt¢c1an1a58etbgrwddmmespeotttatbpwgﬂ%écAmmtemﬂﬂ@ thraadédmembee 49

provi des an ti.c.cr ctio ust.ration. of portions of
Phe " appar at us T EAar<BY ROTTRE of bire 337 RghPire 2R ER b B mBu el dne
translating sksfidginch3éifufsd Redlieds2 da lofigifidirlly RRiefdeditkier itaBsticd poktida | engt h
of the translating section. The central bore 3342 is. shown including an

enl arged bor e32dcindmongidndinglly gxteriinatherighibres 126A g hraveh hets 3388 gxtendy shaf t
3350 extends gB ﬁéﬁﬁg\kbf(iﬁégc'f&ll g,@w anﬁgaﬁ%favéglgm%rﬁ'ﬁ%a‘f’ﬂetté? s[REREGkeilOsHART € 3342

and supported in-bore o rotate freely wthin bore 3342. The shaft
3350 can ext e&&:ﬁOfthemmrcmgm ifhmougmU0133BQ6 cmealxé@mmhetmhamam mgewdatel end
3354 can have_an en 3 ézé) relative to the remaining | ength of the
shaft 3350, gﬂ?%g? 3%5 3354 can be enployed to conpress the

cylinders 3350. [0016 Referring to Figure 48, an internally threaded
menber[08B®D | Shefiesp d3ekiofcrean3fcan haverbe shapp oBaegularpelygern. d#eraBR42 inhr eaded

reber 3360 SRRufE shdhoh 1908 O ML a BRI BE Biork IER Bl b EBIRE

t hrough hol e genera coaxl a 25 gne respect to cen
bore 3342 andhead |3a@;e:og lhexgos&i«:toss»me@ﬁdaf headh @262an dexegbhal), tsh tlet skeelv GR6ther

3360 is fi Xedcanvt\'}agls atre?r? gr%t32}t? retl rtl%re]%cl) Iaf;[téllt{}l sgcgﬁ)tnlﬁao ?Bu suchEllm\IEt)%c::Lr%vngﬁg) EZ -43
constrained to rotate with rotating section 3200. Alternatively, screw 3260 could have a
head 3262 which includes a key or other feature for permitting sliding translation of

screw 3260 within the bore 3242, while ensuring that screw rotates with rotating section
3200.

[00169] 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.

[00170] Referring to Figure 49, cylinders 3500 can be supported on a portion of the shaft 3350
which extends from bore 3342. Cylinders 3500 can be supported on a portion of the shaft
3350 which extends outwardly 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
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[00167] Rotating section 3200 can include a |ongitudinally extending

i nternal channel 3242 which is generally coaxially aligned with respect to
bore 3342. An externally threaded nmenber 3260 is disposed to slide in bore
3242. The nenber 3260 can be in the formof a screw having a non-circular
head 3262, a longitudinally extended external threaded portion 3264, and a
| ongi dt udi nal | y extendi ng through bore 3266. Through bore 3266 extends the
| ength of the screw 3260, and can have an internal diameter sized to receive
shaft 3350 therethrough. Through bore 3266 can be sized such that shaft
3350 may rotate freely with respect to screw 3260. [00168] The head 3262 of
screw 3260 can have the shape of a regul ayqpol ygon. Bore 3242 in rotating
section 3200 can have a non-circul ar cross-sectional shape simlar to that

of the head X I -~ SEChI i f 2 i onal ),
so t hat scremﬁé@éﬂgﬁgg%apggﬁgggﬁgz%%9@%P§E%§ﬁ§Qﬁéfﬁ#ﬁgg“%égFo?g #ﬁé%gection
3200, but suctylindat3590canbSdispbsedon slafisi3sabeedei spacat3Boe and h bair of glacerg

section 3200. ternatiyely, screw 3260 cqu have a & head 3262 i

i ncl udes a ke@ﬁ‘(‘)‘r %B?q?ésr%%éémﬁ%d'ﬁmseée&l %4%&4338 betwean thy SFF%W&HYEW%QS@]”"SN ew
3260 within t&R hAerB03242shodddl ihFigipss.i ng that screw rotates with rotating
section 3200. [00169] A shaft collar 3356 is disposed at or near shaft end

3352 ft..3350, Shaft coll 56 be fixed haft 335 h
ooer TouBf e ARy T tpanatis 000 1850 Sikairorsh AF EndoBeoatbt ammeRgus ARG For
fixing coll arisp3&fiosa viltadebpedBohe &xlchplind3aa6scopdasdabodh SDPRAL 4N withdke 3242,

and has an outer dianeter sized to permt collar 3356 to freely trans|ate
and rotate wirdnslatipg pretipn 8304 vrafprvagd pesditionpwithaspect 1o the bedisectngl09f Wit | ar
3356 can abut 1581 iS4k R&RiRf ch W AE @fldo3dbik: as
shown in Fi gusrhgﬁz(fg&g?%{)%ﬂﬁ?lﬁ%?g?ﬁ%s@ géh Fllﬁgu{ e&%g% ccy |eﬁdeérng 350%&%3% be
supported on withthetendfacos 32 tehslfiting3@86on 3HID @paiest tlendistaf endrfadsonf¢he3342.

Cylinders 3500 can be supported a.portion o he .s t .. 3350 Lch
vt ends. ourweriP PR gnl SBahH G A22 35BS e o bhiop BErRY thd isd R A e
cyl i nder 3500erdesp. bRotskirpRetRsh 3PV05HdEA rotaded (aRhwe e cohaf1208) ) vhichabtadiod a

spacer 3352. Spacer 3352 is forned of a material _which is relatively harder
and | ess resi $3quggstsciewai7oRigeptate waihinput 3360. As screw 3260 rotates, screw 3260

translates in a rearward direction in bore 3242, in accordance with the pitch of the threads
on screw 3260. Rearward movement of screw 3260 pushes shaft collar 3356 rearward,
which in turn causes the shaft 3350 and shaft end 3354 to move rearward relative to the
translation section 3100, thereby compressing the cylinders 3500 and causing the
cylinders to expand radially and compressively engage the inside surface of the working

channel of the endoscope.

[00172] 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
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-44 cylinders 3500, and spacer 3352 can be in the formof a netallic washer.
The second cylinder 3500 can be di sposed on shaft 3350 between spacer 3352
and a pair of spacers 3354. Spacers 3354 can be di sposed on shaft 3350

bet ween the second cylinder 3500 and end face 3302, as shown in Figure 49.
[ 001711 To enploy the apparatus 3000 to | oad an endcap onto an endoscope,
the apparatus 3000 is positioned wth respect to the endcap and endoscope
as shown in Figure 45, with the translating section 3300 in a forward
position with respect to the body section 3100, with shaft end 3350 and
cylinders 3500 disposed in the working channel of the endoscope; wth the
endf ace 3302 of translating section 3300-3gai nst the distal end face of the
endoscope, and mﬁth surface 3122 of body section 3100 agai nst the distal
face of the e

col l ar 3208), F’g%o? ot aﬁ%%ﬂoo@ﬁﬁg@?ﬁ;@%@\g&al %8%gftge Eng(% a eﬂ\?é (? [ H hutt}{%SGO
As screw 32605ect0m<913@§ is dreweveadRa&d withr @speketbdedy section 8 H00yapdllaigferce ison i n

bore 3242, in ance with t itch of the thread on screw 32

o ward o Gened o e e st et TnLerb heR B 4RSS Bas® R PO H O ey 1 1
turn causes tfae &HRd énd3Heherets) &E@Q&ha@dﬂdaﬁ&ﬁ&tﬁe%mwadbﬁﬂfe\@ﬂﬂ@bcéﬁ ative to
the translation section 3100, ereby conpressing the cylinders 3500 and

causing the cylinders to expand radially and conpressively engage the
inside surface of the working channel of the endoscope. 1001721 Then, with
t he cyllnders 3500 expanded in the working channel of the endoscope, the

t hunb 8% 3be Whé%ﬂwaesm inyesgon harobegh dlustiged bydescrptionfiseversi<athodinents, it ng
grips 3318. IRG hd ﬂg@%gn 'of*th{e]e'aﬂglh&ﬁﬂ £%es%$&%rﬁ tﬁéi‘p’ Fét dhd AL %)85\”&?%0“

transl ating section suc section 3 rawn rearwar
respect to bodaimseécsuchue@ill Mumdoeswthg viatiationsy duasgeas andgubsitutions WilBogeur

rearward as sh wn in. Fj e 47 he .di ect on of rows 330 .al so
oot o e ek RS Mo e s BBG hEGoR of bR MRt e % e
shaft 3350 anedsndd dhd%c&h&ﬁ&%é@‘éébn[ ﬁﬁélwﬁihdlats p&tingstravddtif rdlatangbat i ng
section 3300, the | inders are not expanded further. The rearward force on

shaft 3350 ( td@ﬁ@iym@n Aradeeding tubp &F?ugbsts@moathdméwqpha@mblgmﬂl(hwnéﬁst@ﬁ@ age
the internal tﬁé’f)ﬁce%‘?lrmenﬁ&%ag Qﬂﬂﬁ:ﬁﬁm%) to other portions of the body, and for instance,

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

appended Claims.
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exerts a rearward force on the endoscope (pulling force on endoscope), while
surface ENDS119USCI P2 -45 3122 on body section 3100 pushes on the distal
face of the endcap. Accordingly, as the section 3300 is drawn rearward with
respect to body section 3100, a pulling force is exerted on an inner
surface of the endosopce, while a pushing force is exerted on a distal face
of the endcap, thereby urging the encap onto the distal end of the
endoscope. [00173] Wiile the present invention has been illustrated by
description of several enbodinments, it is not the intention of the
applicant to restrict or limt the spirit and scope of the appended clains
to such detail. Numerous other variationsg4é6changes, and substitutions wll
occur to those skilled in the art w thout departing fromthe scope of the
invention. FoywHpsl@AGRed: t he device and nmethod of the present invention has
been illustrated in refation to depl oyment of a feeding tube through the
nmout h and esophagus, but it will be understood the present invention has
applicability to other portions of the body, and for instance, could be
used to direct nedical accessories into the body through other openings,

i ncl udi ng ot hér Art‘mthlwheyth@dwcd tmgced)mmi fmgsscbpc,tthaeshb@tuylavinmdmﬁeﬁallﬁl‘me

structure of Kpagp %f§ g h ﬂ% ﬁ §€ ih rgse 9 e&&zwe $n be
alternatively &%%@rfbéﬁ"% %Fm g S?SBr%V?aTﬁﬁ £ qﬂ Y U6R pg? or med by
the el ement. Wwherdinlthe @etvuefatsits aon-sinbath. t he  f or egoi ng descrlptlon IS

provi ded by way of exanple, and that other nodifications may occur to those

skilled in th p. d spirit of the
appended d ai %?ﬁ%ﬁ%@ﬂ&gw&z@ﬁ%&lﬂﬁé nHéps{l@fllrgrge%ﬁlrg& A flexible sheath
adapted to recejve an endoscope, the sheath having substantially no
torsional sti %fE'éf‘ssheem@?é?ﬂmlhwh%rﬁléé'ewnﬁ%rssur fie I FRAME L aiEEe R S0 R er
surface, and gwheqehe JMke i@l surface is non-smooth. 2. The sheath of
Caiml mhereln the inner surface is textured.

4. The sheath of Claim 1 wherein the sheath comprises a flexible polymeric material.

5. The sheath of Claim 1 wherein the sheath has a thickness of less than about 0.010

inch.

6. The sheath of Claim 1 wherein the inner surface of the sheath comprises raised surface

features occurring at irregularly spaced intervals

7. The sheath of Claim 1 wherein the inner surface of the sheath has a roughness average

value Ra of less than about 500 micro inch.

8. The sheath of Claim 7 wherein the inner surface has a roughness average value of less

than about 250 micro inch.

9. The sheath of Claim 8 wherein the inner surface has a roughness average value of

between about 75 and about 125 micro inch.

10. The sheath of Claim 1 wherein the sheath has a thickness of between about 0.004
inch and about 0.006 inch, and an inner surface roughness average value of greater than

about 75 micro inch but less than about 500 micro inch.
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3. The sheath of Caiml wherein the inner surface is relatively nore
textured than the outer surface of the sheath. 4. The sheath of Caiml
wherein the sheath conprises a flexible polyneric material. 5. The sheath of
Claim1 wherein the sheath has a thickness of |ess than about 0.010 inch. 6.
The sheath of Claim1 wherein the inner surface of the sheath conprises

rai sed surface features occurring at irregularly spaced intervals 7. The
sheath of Claim1l wherein the inner surface of the sheath has a roughness
average value Ra of |ess than about 500 mcro inch. 8. The sheath of C aim
7 wherein the inner surface has a roughness average value of less than
about 250 mcro inch. 9. The sheath of C-a7m 8 wherein the inner surface has
a roughness average val ue of between about 75 and about 125 mcro inch. 10.
The sheat h of (o i i . ] ut
0,004 i nch ahd Bt R o TR ool e Lol e SRR B

val ue of gr eatogsiornahstiffneas) odhereitbtheisbeath hasah itmer suréass, andavheadio the i@ swrifase o
inch. END5119USCIP2.-47 11. A flexible sheath adapted.to receive an
endoscope, t hBS&HE5H! 5911%“%%‘6%?%?{% Aoty °€§E’é‘}gofﬁ‘§$‘°’§tef‘°r lﬁ%%@i‘“ PRYE ei n
t he sheath hasgpan i nner surface, and wherein the inner surface has a
coefficient of static friction and a coefficient of sliding friction, each

| ess than abo ) . i reip: t ! M oS e
has a coeffi C?Lrﬁhéggeaé%%&@gﬁ? ?ngt?l%%lnno%? %‘gﬁ g\/\%%‘# a gdu({%e@?c &gﬂ%agatgcofﬁltg ﬁl{gﬁc 12.
The sheat h of bélva¢rmabbiit WMBandabout bd. i nner surface of the sheath conpri ses
texture. 13. The sheath of daiml | wherein the sheath has a thickness of

less than aboys Phddh@ahd¢biaich41 Jﬁb?ei{%Q{%afnhe&furf%@&mééheme&ﬁipﬁsésh&thﬂaner

surface of the sheath conprises ralse
13. The sheath of Claim 11 wherein the sheath has a thickness of less than about 0.010

inch.

14. The sheath of Claim 11 wherein the inner surface of the sheath comprises raised

surface features occurring at irregularly spaced intervals

15. The sheath of Claim 11 wherein the inner surface of the sheath has a roughness

average value Ra of less than about 500 micro inch.

16. The sheath of Claim 15 wherein the inner surface has a roughness average value of

less than about 250 micro inch.

17. The sheath of Claim 16 wherein the inner surface has a roughness average value of

between about 75 and about 125 micro inch.

18. The sheath of Claim 11 wherein the sheath has a thickness of between about 0.004
inch and about 0.006 inch, and an inner surface roughness average value of greater than

about 75 micro inch but less than about 500 micro inch.
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surface features occurring at irregularly spaced intervals 15. The sheath of
Claim 1l wherein the inner surface of the sheath has a roughness average
val ue Ra of |ess than about 500 micro inch. 16. The sheath of C aim 15
wherein the inner surface has a roughness average value of |ess than about
250 micro inch. 17. The sheath of Caim 16 wherein the inner surface has a
roughness average value of between about 75 and about 125 mcro inch. 18.
The sheath of Caim 11 wherein the sheath has a thickness of between about
0.004 inch and about 0.006 inch, and an inner surface roughness average

val ue of greater than about 75 mcro inch but |ess than about 500 mcro

i nch. END5119USCI P2 -48- 19. An apparatus4§or use with an endoscope, the
apparatus conprising: a sheath adapted to receive an endoscope; a handle
associ ated wifigh [ f th r for biasing the
endoscope di sltgélplzr{ﬁv%'g{aﬁ%rfgl?%gﬁlg‘t% %nﬂig%ﬂﬁgﬁe#p %‘g@g%ﬁ’é‘@gﬁ% atus of Caim1l9
wherei n the nenber conpri,sses,an el.astic Iky extensible strap extending from
the handle. 21. Af ng)aggrag?]ﬂfgd foorlec‘ﬂ’éeear\/ﬁ"%ﬂs 2R%endoscope, the apparat us
conprising: a sheath adapted to receive an endoscope; and a handl e

associ at ed wit h a aghaodieasdociated vofth theproximaltehd ofuhe shéath;tahé handl e has a
proxi mal openi ng for receiving an endoscope; and wherein the handle is

adapted to apply adnéhisd bd Blasiig e bRfbs&ipe distdly ikt RspRt RthEndagkcope di sposed
in the handl e. ENDS119USCl P2

20. The apparatus of Claim 19 wherein the member comprises an elastically extensible

strap extending from the handle.
21. An apparatus for use with an endoscope, the apparatus comprising:
a sheath adapted to receive an endoscope; and

a handle associated with a proximal end of the sheath, wherein the handle has a
proximal opening for receiving an endoscope; and wherein the handle is adapted to apply

a distally directed biasing force to an endoscope disposed in the handle.
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