-1- APPARATUS USEFUL FOR PCSI TI ONI NG A DEVI CE ON AN ENDOSCOPE [ 0001] Cross
Reference to rel ated applications [0002] This application clains priority to
the foll owi ng patent applications, which are hereby incorporated by
reference: US Serial Nunbers 10/440, 957 (published as US 2004/0230095);

10/ 440, 660 (published as US 2004/ 0230096) and US 10/ 440,956 (published US
2004/ 0230097); each filed May 16, 2003. [0003] This application clains
priority to and incorporates by reference US Patent Application "Medical

I nstrunent Having a Guidewi re and an Adti-to Catheter", (Attorney Docket

END- 5335USNP5) filed May 12, 2005 in the name of Long et al. having a Seri al
Number of [0004] Field of the Invention [0005] The present invention is

rel ated genepbANATBITBILERL SN PATTRMING HepBYEEINAnUENSosEeEces and
met hods usef@Tdr TN endoscopr C_pr oceaur es. [ 00U vention

[0007] Mnimally invasive procedures are desirable because such procedures
can reduce pain and provide relatively quick recovery tinmes as conpared

W t Very j L cal ures. Many mnimally invasive
pr oibeoggres roBfRefePRE0 SFelb e applibfieh cope (including without limtation

| apar oscopes). Such, procedures permt a physician _to,  position, nanipulate,
and [Q002ly rddiscapplication claims peortydo thefelewing patentapplieations Whieh sierebyr ough a

SRl | BcceRaRRRRIRy bt N34 BRI MO0 DR QREARNed B B | o7 m used Lo

descri be suc endosur gl c approach usi ng an oscope (often a rigid
| apar oscop&p04/02300986); 4 0{44p 666 {pyblisteedchs US, 2004602368006y ad\US £&/440,2560f t en

I nserted intqQ.; | h roc | ac t hrough the body wall.
[ 0008] Sti RP%@E@%%?Q@W@@@%&M%EW%@ hose that are perforned
t hrough insertion of an endoscope through a natural body orifice to a
tred@003ht STHisapphzatival cbime pridtityso appinoemphrated byirafetande U StRitent Applicatiohi ni t ed

to, cystos Q‘R@(’iicaplvnss%rt?rrnggtc[?g){ﬁg g 8{%@%&8 9aq ;Fmr Rgél-(t)c()j 82&2&:8’?¥Attomey Docket
END-5335USNPS5) filed May 12, 2005 in the name of Long et al. having a Serial

Number of

[0004]  Field of the Invention

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

devices and methods useful in endoscopic procedures.

[0006] Background of the Invention

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

trocars placed through the body wall.

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

endoscope through a natural body orifice to a treatment site. Examples of this approach



and col onoscopy. Many of these procedures enploy the use of a flexible
endoscope during the procedure. Flexible endoscopes often have a fl exible,
steerable articulating section near the distal end that can be controlled
by the user by utilizing controls at the proximl end. [0009] Sone flexible
endoscopes are relatively small (1nmmto 3mmin dianeter), and may have no

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

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

ot her accessory devices to perfornldlagn05|s or therapy within the patient.
As a result, the accessory devices used2by a physician can be linited in
size by the dianmeter of the accessory channel of the scope used.

Addi t i onal ligcludehbut apdiyeilieniced tdsracystba:oby,mytsted)stcpyaewpmyogaaﬁﬂembscoﬂgv| ce

when using the standar endo vin one wor Ki [ 0010]
Certain spdBfl &plpHesIORh §‘E;V0?J€‘ rpé°°§ YFy eyﬂrvd@ﬁoggﬂp&ggeee B3RPy channel

endoscopes duhlﬂ%ﬂ{é?’) eWek'F[BQUHTQé’r{H?ﬁé g@gom&/@aﬂ'eﬁl ,@l’éeraﬁ@'aﬂﬁbn fighe used

to pass rel at arge accessories, or to provide capability to suction
| ar ge bl oodeatlontnear thk tistal epskthatadan be donteniidd by trasmser brcltiliking ¢oogrolstetitiieng t wo
wor ki ng channel s %)ne di sadvant age of such large dianmeter/multiple working
channel en®tBaE®9:an be that such devices can be relatively expensive.
Further, such large dianmeter/multiple working channel endoscopes can have
an 008t diSemetflexiti¢rertdoseoipesare mdaté\re@osndb(dmtcxﬁmméhyliamdtefﬂ,,andmatythawvx,i se

difficult to. jnt etl)cate 01121)% \(éari referencejs des r| b i (é%h

systenms relRBEER 6?8558 ahngl falsoy B‘é’p?yo“rha“ %?Fp‘iv‘ér MESENeH “B"D25, 778,
Sij ver st ei Hlexi¥fe arlosddpedt irtfudi astr&%b s A c30ASIcdPeEDBAV e itdpral BBAGnAUgUst 8,
2002 in the nane of gdgﬁa)uer 18fo%tent p’e352 503, I\/e%sw Ongll di sadgAant age of

known syst esgnres ltanélg;?&l@mtpran abeyt 2.Gto JSmmapr the pueposqofiatroducingand
external |y | ack
pr eci si on O?rfnogﬂg ?ﬁ' g&g@ﬁgﬁeé QI%AT&Eg ar%\élg %\%gl neéesctglh5 E&oﬁﬁ]&& g‘gl r e(%q@éfeé }8 of view
of the i magwvittgn deeatienti A% aabsulththe 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 channe] 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 disadvantage of such large

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

intubate.

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

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



endoscope. 10012] WD 00/ 48506 published August 24, 2000 in the nane of
Herrmann di scl oses a defornabl e endoscope with at | east one suppl enentary
device. The unit conprising the endoscope and the supplenentary device is
said to have a non-round cross-section. Such a non-circul ar endoscope nmay
be di sadvant ageous fromthe point of view of cost, conplexity, or ease in
clean ing/sterilization. For instance, a standard endoscope with a snooth,
substantially-circular cross section can be relatively easy to sanitize and
cl ean. 100131 US 2003/ 0036679 published February 20, 2003 in the nane of

Kort enbach, discloses nethods and devices for delivering a nedical
instrunment over the exterior of an endoscope to allow the use of
instrunments too large to fit through the-l'unena of the endoscope.
Kortenbach discloses a collar for use with an endoscope, resilient straps, a
f1 exi bl e shebe abilityto hemaintzinedwithina desizad field efyipw of thelimaging sapadbildy efbe and a
fl oppy tanQ§ﬁ3&§%:sheath defining a lunen having an irregular (coll apsible)
Cross section. 't enbach al so discloses a track with an inverted T
configuration. 100141 Endoscopes may al so be used with feedi ng tubes. For

i nst 40M2] i tWOLU4ESAA published Ansust 34, 2080 in thg name ef Herrmaamdiseloses@er nal  channel
of an endoscpg, : L 3 i W th
an endscope,&s uc i)lrgse hgcils@{;%ﬁosgflfﬂ%%EQ@}S@I@&E%{@WO(;&?& g‘é‘ﬁ?ﬁ%ﬁlﬁ?ﬁ@;ﬁ&m th a
pai r of for cendescepd amicthesupplenmantaryldeticd is said toliave lasoerouslapss;seetivoh. "Ssicklggi ng”
t he feeding tube al on he out si.de,.of, the endoscgpe whil.e.advancing the
endoscope td %Pn-*a_@gfér g?f}olsf)‘ﬂ’ﬁt“i‘@rp.e dissdyantagepyy t?‘,’m ?‘Eﬁ RO °§f VeV ocoétngi neers
conti nue t 0 RaffexityPired&tinRshngStchlicativRt Fefmshifte, b SAnddrdndBbsperatedi cal
devices into the gastro-intestinal tract, including inproved devices and

met hods for spaeth, sepstantialilyrgireuldyesoss seopian cambesrelatigely gpsy3asamitize ad clean.

I nvention -4- 10017] The present invention provides nethods and devices

usef gbom t h YSOEBAG03EBTY FiedlisRERDHAEE S0, 2008 Inifle REm¥bf Rifenbdch] disdlose® Net hods
and devi ces useful with endoscopes, nethods and devices enpl oyed through
natural | y ocBethedsagd devigesdpr deliverng amedieel ingesnent over the exterior of an

endoscope to allow the use of instruments too large to fit through the lumena of the

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

Kortenbach also discloses a track with an inverted T configuration.

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

desired location.

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

and methods for placing feeding tubes in patients.

[0016] Summary of the Invention



and devices related to placenent of feeding tubes. For instance, in one
enbodi nent, the present invention can be used to quickly and consistently
pl ace an accessory, such as a feeding tube, in a desired |ocation, such as
in the stomach or the jejunum and such that the device stays in the
desired position during renoval of the endoscope. In certain enbodinents,
the present invention can be enployed to reduce the nunber of intubations
needed for certain procedures, such as the nunber of intubations needed to
place a feeding tube. In certain enbodi nents, the the present invention can
al so be enpl oyed to reduce the nunber of steps required in certain nedica
procedures, such as by reducing the oral to nasal transfer steps in feeding
tube installation, reducing the nunber -df- times tools or devices are

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

per PWW] a [The pRG&Ht enventloh ﬁ:r ovideslHethods hliedevivebadefdfwitt viRRub hedivedi cal
pro and position during a procedure. |In one

essl onal nust change
enbodi nent PracRéurey; érgélnfmg withentilisHtapr netheds and dayisss usafal widh enslessopPsni ng a
device, s can
i ncl ude a éri]hso?i§ a@%%‘%&%& p#@’réd?g" %dr}\ag&% %%ggﬂﬁgb%@ﬁgngg%é%ga?ﬁgﬁé&% second
conponent apéddeticesatlyted s placemént df feeding tubes.f Fordhstamepianantembodimeay dizl e wit h

respect to the first conp onen}l ﬁqﬁ second, conponent can apply.a force to
t he endosc®FRSCHHRYSIHAN 31 Brpssel fyayi Yﬁ'é‘fc‘lﬂléﬁee PI3fC BhECCERBBHFHETE 2 t he
first compqugifs @hRih £8edreRYSHAiDE sh&H &8n M2 s@orﬁdc'ﬁtoffllthé( p]@ ‘ﬁumoﬁn(f heehempdcap,

si mul t aneously vmth t he second component applying a 'ing force to the
endoscope. thedeyive stayb odthendnsiredtpositiam gunirg removal of tbendascoperplmeertaint hat can be

| ti | dabl,e th k | t d
2 ul | g, EPRERR. T e CLSEER DS ERREE R ABEF HE e gt Ry
 ncl udes 2 eaRdimieerhTBauisuohaPB bR TAGBIoAS ABGted 5 ek H1 2

| i ght wei ght pol yneric materlal§ which has a first end sized to pass through
t he endcap,ft eaimgtab%e@maalembsd@pﬁn@dtheéhermwsmp@tms:an@kﬁg@g@mme@&tal end

of the end I i ent
o ongs 1 or (Eapee plftfbet BESLIte R RIHLRR A ol il riffle o7
certain e rrhbcdorabuotrﬁsal hia&sfemqntm feeding mutieenaaﬂMtloy,addwmgnhe aaméer ofltimes
rocedure
P ures 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.

In one embodiment, the present invention provides an apparatus for positioning a device,
such as an endcap, on an end of an endoscope. The apparatus can include a first
component for applying a force to the endcap; and a second component operatively

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

has a first end sized to pass through the endcap, and a second end adapted to releasably



i nvol vi ng Per cut aneous Endoscopic Gastrostony (PEG tubes and/or Jejunal
Enteral Tube through a Percutaneous Endoscopi c Gastrostony (JET PEG
procedures. [0019] Brief Description of the Figures [0020] FIGURE 1 is a
schematic illustration of an endoscopic sheath and track. [0021] FIGURE I A
is a schematic illustration of an endoscope inserted into a handle having a
hi nged latch in an open configuration. [0022] FIGURE 1B is a schematic
illustration simlar to that of Figure 1A showing the hinged latch in a

cl osed position and feeding tube and carrier being advanced on a track.
[0023] FIGURE 2 is a schematic illustration of the distal end of the sheath
of Figure 1 showing a carrier being advanced on the track. [0024] FlI GURE 2A
is a schematic isonetric illustration showing the proxi mal end of the
endcap. [0025] FIGURE 3 illustrates different sections of a track disposed
on a sheat Rngagk @¥2fidtaln@dREhe/endsscapd. OTheMb&ding tlemsiticah have Oplugalippstt i on of a
track. [0027] FIGURE 5 is a cross-sectiognal 1l]lustration of a track

support ed &ilignkprengsfor releasehly gnzagingdhedisigbendpfithe endossopat h may be forned of
athin filmthat would not maintain the «circular configuration shown in

Fi g(00d8p alis e¢ttairiembotlimeins,| ther@wdittion canl bl edaplogediadth egspect td prosegdudess posed

W thin the,sheathé. [0028] FIGURE 6 is a schematic illustration of a feeding
tube carri davolvingRersiitangoss Epdessorin Sastestasal (iEi() tubesapd/opfeunakEnteralent i on.

-6- [0029] ﬁb&’{f\%éd?er&xtéﬁ@ﬁé@ﬁdo@cdﬁé Gﬁ&foﬁ%@ﬂ@fﬂﬁ&@hu@&” ton of a

sheath and trac owi ng a carrier vance position on the
track, and with an.indicator tab extending through a slot in an endcap to
be WHQRhL| Brief Descriptionof the Fig B880] FIGURE 8 is a schematic illustration

show ng the disfal end of an endoscope being advanced through a sheath,
wi t f02BE sHGURE I isackhenmatid itlestratien ofSdnoemdoscopicrsheath settrackn. [ 0031] FI GURE 9

is a schematic illustration of a distal portion of a sheath, track, and
car {[Otﬁ'il) aGUREUSA fsaatch&n&t[}%llﬁﬁfaﬁibﬁBféH‘éhd%sJo‘ﬁ@ﬂlsQﬂe& iRFa RV EStheld 2
di stal position on the track.

hinged latch in an open configuration.

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

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

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

carrier being advanced on the track.

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

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

[0027]  FIGURE S is a cross-sectional illustration of a track supported on a sheath (it being
understood that the sheath may be formed of a thin film that would not maintain the
circular configuration shown in Figure 5 absent an internal member, such an endoscope,

being disposed within the sheath).

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

embodiment of the present invention.



[0032] FIGURE 10 is a schematic illustration of a feeding tube having a
feature for providing sliding engagenent with a track. [0033] FIGURE 11 is
a schematic illustration of the proximl portion of the feature shown in
Figure 10. [0034] FIGURE 12 is a schematic illustration of a port for use in
mai ntai ning 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. [0035] FIGURE 13 is a schematic side view illustration of
a distal portion of the feeding tube shown in Figure 10, illustrating a

di stal portion of a passageway (in phantom) through which nutrients may be
directed, such that the distal portion of the passageway does not have to
bend or curve to communicate with a disbal feeding port, with the portion of
the feeding tube extending distally of the distal feeding port being

i ncfoogld WFIGURE SIS & scHethatib @lusRagsperahital cf%ﬂﬁbntcff% she@thafid trhélshotvirig 19

wei ghts (in phantom) which may be enployed at a distal end of the feeding

t ube. [ 00363rTiey gdypmced 4o p distal pesidomen tbe tiaply god aithen iedicaiordpk exfengiog ti on of a
menber whi ding tube in a desired
position d@pPﬁgyrgﬁﬂea kﬁ%ﬁgDBQVl %@%g% m%’% g carrier fromthe patient's
G tract. 2 -7- [0037] FIGURE 15 is a schematic illustration of the dista
end (0930} he FRGHBES isp schegatie iHustration shewingthe distel ard ofanrendescoppbeing i oned,

si zed, and/g a | end of a
rail feature assocﬁggﬂg %ﬂ%ﬂhggegggﬁlﬁ%%éu&{%%géfmgﬁﬁdgé.%%g%§g§ schemati c
illustration of the distal portion of the menber_ of Figure 14 positioned

wi t 0038k pe FIGUBE s aﬁ?‘lﬁ@%’ﬁl‘“‘éﬁ&“@? ofgdistalportiqneefia sheathntrackeands@gigiandype .
N f
[ 0039] F' Gfr"REH;tYn f@?rﬁepﬁmeatfeSdlpghfbggg\gag?érflagﬂot dg&lal a[’%éf“%ﬁ off th%g jcrcent

portlons o] eature er of Figure
%@040] Fl. GURE 18 il Iustrates i, ntroducj ng endoscope i.n a nedica
dev{

Z} whiFdEURE0ds p schegiptic dllustationofja ferding Wgﬁhmngg rp forgyeidise and
track) intQihifif efdagbmaftiwiff a Radpat i €nt, such

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

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

track has been withdrawn from the GI tract.

[0035] FIGURE 13 is a schematic side view illustration of a distal portion of the feeding tube
shown in Figure 10, illustrating a distal portion of a passageway (in phantom) through
) which nutrients may be directed, such that the distal portion of the passageway does not
J have to bend or curve to communicate with a distal feeding port, with the portion of the
feeding tube extending distally of the distal feeding port being inclined with respect to the
passageway, and the figure illustrating weights (in phantom) which may be employed at a
distal end of the feeding tube.

[0036] FIGURE 14 is a schematic illustration of a distal portion of a member which may be
employed to maintain the feeding tube in a desired position during removal of the

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



that the endcap and the distal end of the track are positioned in the snal
intestine (such as in the jejunum. [0041] 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 [0042] 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. [0043] FlI GURE 21
illustrates the feeding tube positioned to extend fromoutside the nouth to
the smal|l intestine. [0044] FI GURE 22 i[ll-ustrates providing a transfer tube
t hrough the nose. [0045] FIGURE 23 illustrates associating an end of the

traeoBer t WGURELLS it Bechntatic ibistratich offthe dibwal ériasditiigmember. of Foguré (P46 FI GURE
24 illustrates the proximal end of the feedi ng tube pulled through the

throat and Shoydingsenfpct susfagey ppsitioned qsizagh quwéaneﬁafﬂrsqr@ﬁgm&s@nteqts wilg e 23)
such that t,hendgx Wknfgﬂaapfedtm@aés%gmea &n@fwﬁgﬁms fromthe patient's

nose (froma nostr ustrates positioning an endoscope

d whi ¢h I dl heat h,
e b8F and 10FRE S e st o 56 oaiohar he At SHBIRA e ot i
end of the [pﬁgla%d%lﬁl g%&?ﬁﬁﬂe proxlhifl cfill BE fail il GiPthl PedipGubd) @ PEG t ube

feedi ng nethod, and Figure 25 l'ustrating a cannul a/ needl e for prOV|d|ng a

"t 0BT OHTGURE, 783 scueatibatio ot Hmaion L acipeent pren] SRPCIBEesse -

[ I I ustr at e%nrtgg@gdlﬂ%tdgg%naq@q{lgnggrgﬁtghge rannul a and introducing a | ooped
gui dewi re through the cannula, and illustrating the distal end of the

end e, t track ., passi.n h.th f the | ooped
gui mf Fﬁégﬁlqﬂ 155%??%52‘7“ Wﬁ&dé} gJBeé{ ‘Zai gﬁﬂc%&lﬁc}ﬁ%@? Ybe havi ng
a | ength sukéicabir iatlude h Basdle, sheath, endcap, and track) into the GI tract of a patient, such

that the endcap and the distal end of the track are positioned in the small intestine (such

as in the jejunum).

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

end of the feeding tube is positioned in the jejunum.

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

proximal direction from the patient.

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

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

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



than the length of the track) on the track, with the PEG tube di sposed on
the track such that a first end of the PEG tube to be positioned inside the
body i s advanced ahead of a second end of the PEG to be positioned through
t he percutaneous incision, and showwng the first end of the PEG tube being
advanced off of the track. [0050] FIGURE 28 illustrates the second end of
the PEG tube advanced off of the rail and grasping a |length of suture
extending fromthe second end of the PEG tube with the | ooped guidew re.
[0051] 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 inside surface of the gastric
wal |, with the endoscope positioned to-8provide view ng of the seating. -9-
[0052] FIGURE 30 illustrates the nedical device and endoscope renoved from

t he [0B46) r aFIGURE M4 Bustiates iiEproRiatal ethofahe fdedinEitbetpulied &aleyhate fhddat and
i ntroduci ng_l nutrients through the abodjm nal wal]. L0053] FI GURE 31
i |1 ust r at edhedsalcauhy (Suchas VBHybe apster tubgof Eigurg 24 hsuch dhat Hhseprodmahendef i n a

nedi cal deYﬂQC@C&H?%’EQ&?@g&S%m%ﬁ?ﬁf@'ﬁms‘%g&d’l gogﬂibandl e, sheath, endcap,

and track) 1nto tract su at t endcap, ‘the distal end of the

gastroscope the distal end of the track . are djsposed in, the stomach,

such_{oéil ¢ o FiGORE 25 fudeespeeiipeine S?@e_‘wgvma}egw %vmedwﬂghmedaqag 0

Showi ng t N@LARLARAAABICARarafe, U, bRichD AR IThRAREGH ot salfigi mgl wal |
a needl e K a

such t hat cannul a can be used to make and/or pass throug smal
i nci si on i rehdcaplard heahsiallend p0dE4jack nEdipo3A in theustemache suchestdariusgin e needl e

and i ntrodygi a.l goped gui dewire thr.qugh. the cannul fter. which the
medi cal ded e reefing atsifil A et uiating 7 Spty i s BaviAREAT ¢ hr ough
t he | ooped pgrthBR¥dus Encistbr thréuph the sdeii afcat BetramalmRhatd@ Withe 1Re t he
di stal end of the gastroscope being advanced into the jejunum (such as past

t he Li ganerspurcepssqeiated with[thoesipsqopeURE 33 i1l ustrates positioning a feeding
tube (such as a feeding tube having a | ength

[0048] FIGURE 26 illustrates removing the needle from the cannula and introducing a looped
guidewire through the cannula, and illustrating the distal end of the endoscope, endcap,

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

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

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

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

looped guidewire.

[0051] FIGURE 29 illustrates pulling the suture loop and the second end of the PEG tube
through the percutaneous incision and seating a bumper member at the first end of the
PEG tube against the inside surface of the gastric wall, with the endoscope positioned to

provide viewing of the seating.



substantially | ess than the length of the track) and carrier on the track,
and advancing the feeding tube along the track until the distal end of the
feeding tube is positioned in the jejunumand can be viewed by the
endoscope. [0056] FIGURE 34 illustrates retracting the nmedical device and
gastroscope proximally into the stomach, while holding a nenber positioned
proxi mal |y behind the feeding tube to push the feeding tube off the distal
end of the track, and illustrating grasping a length of suture extending
fromthe feeding tube with the | ooped guidewire. [0057] FlI GURE 35
illustrates pulling the suture and an end of the feeding tube through the

i nci sion through the abodimnal wall, and | eaving a distal end of the
feeding tube in the jejunum -10- [0058]- FIGURE 36 illustrates the external
portion of the feeding tube adapted for introducing nutrients through the

abogbos2pal FIURE 90 ilfustrites the siedicabdedicefant beddseapsti re@ovedoRotaehe QI tridand | oned
in the jejunum [0059] FIGURE 37 illustrates the feedj% tube in place with

t he gast r odagrderng] Pportion; of he REG tuhs adapted;{pe intrqdyeing putpiepsplrough the| ystrat es an

endcap | oady t which can be used to an endcap on the distal end of
an endosco%g&gﬁgkgg?ﬂFIGURE 38A is a cross-sectional schematic illustration
of a flexihle prong . of the endcap |oading elenent. [0062] FlI GURE 39

i |1 0953kt e 1P HYIrates PO IHGNIBE @R ERAOSERNE (BB @S 3 BastiRsCRped 1difPogstdn A t he

endoscope, t;ﬁégﬁ’caieﬁﬁg&m?&gﬂé‘diéﬂl amé@&ngﬂclﬁ&ea @ﬁgﬁ E}I.eam, Eflichp Sanft 'tﬁél'ﬁb' e

prongs of ap | oadi ng el enent di spose n the sheath and
engagi ng arintoibeGI sant feahethatfthe érelcap tlbodistalpnd ofithtergastnostops, angd dedntaesd ng t he

f1 exi bl d iti inst th i f t dcap, and
o th a ai ol srigiostd B he A08ah sulk R ATET SEEERER fsBRr ough & ho.
bore of then&Rel; dith HiQR63) alsb ShéWing thel dnlibkebpPdmDbedsbdivtthdhsBluhihdigther oxi mal |y

on the endcap | oadi n? el enent to be positioned against the distal face of
t he endcap.abdominal wall, such that a needle/cannula can be used to make and/or pass through a

small incision into the stomach.

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

of Treitz)

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

jejunum and can be viewed by the endoscope.

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

[0057]  FIGURE 35 illustrates pulling the suture and an end of the feeding tube through the
incision through the abodiminal wall, and leaving a distal end of the feeding tube in the

jejunum.



} [0064] FIGURE 40A is a schematic illustration show ng the proximal face a
handl e and show ng an endcap | oading el enent extending into a central bore
in the handle. [0065] FIGURE 41 illustrates a ring which can be attached to
a distal portion of the endcap |oading elenent. [0066] FIGURE 42
illustrates pulling distally on the ring while pushing proximally on the
handl e, to provide a pushing force on the distal face of the endcap with the
handl e, while providing a pulling traction force on the outer surface of

t he endoscope with the flexible -11- prongs, such that the end cap and the
Oring slide off of the endcap |oading elenent and onto the distal end of

t he endoscope. [0067] FIGURE 43 illustrates a schematic isonetric view of an
appar atus that engages an internal sufltee of an endoscope and can be used
to push an endcap onto an endoscope. [0068] FIGURE 44 is cross-sectional,

scheousB] ¢ IHIGURE 3 illQstra¥ds thextamRiagoRiidhSofQhe febdiRbubd3adapled ¥68ihtrbdydifzE 45 is a

schematic isonmetric illustration show ng the distal end of an endoscope, the
endcap, anduiricatsitbiough thepbpdiminal gyally wish g}?ﬁhﬁ@teaé opthefeedimprtubgbeingh a porti on

of the ag%ﬁéﬁhﬁapgggg@%ﬁﬂﬁgrted into a working channel of the endoscope.

[0070] FI ematic isonmetric illustration show ng expansi on of
a portion of the apparatus inserted _into the working channel of the
endd@¥8pe. HIGUYRE 3THllopiratesshe fegding Suhednnlace with dhagasirescppe angt medical deigowi ng
rearward nq&ﬁ ot of an actuator of the apparatus of FIGURE 43 to push the
endcap onto e éndoscope in a first direction while pulling the endoscope
in the oppaosite direction. [0072] FILGURE 48 is a cross-sectional, schematic

I 4
i |1 de960ht i JHGHRES & iblustrates "c&‘fenfiP?é’] logding elementgyhich¢ag hedisadto anmdeap antheRE 49

i's a cross-g84thq3f tic illustration of a portion of the apparatus
of. Fi guredj Det a%‘rfeelgﬁ) cription of the Invention [0074] Figures 1 and 2
illustrate a di cal  apparatus 1 ccording to one_e di nent_of the

[00&’1] FIGURE 38A is apce‘oss-sect?ona?sc%ematic illusg{ration of a flexi Pe prong of tﬁe endcap

loading element.

[0062] FIGURE 39 illustrates the endcap loading element disposed on the distal end of the
endoscope, and the endoscope disposed in the sheath, with the flexible prongs of the
endcap loading element disposed within the sheath and engaging an outer surface of the
endoscope, with an O-ring compressing the flexible prongs and positioned against the
proximal face of the endcap, and with a distal portion of the endcap loading element

extending through the bore of the endcap.

[0063] FIGURE 40 illustrates a handle sliding proximally on the endcap loading element to be
positioned against the distal face of the endcap.

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

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

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

loading element.

[0066] FIGURE 42 illustrates pulling distally on the ring while pushing proximally on the
handle, to provide a pushing force on the distal face of the endcap with the handle, while

providing a pulling traction force on the outer surface of the endoscope with the flexible



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. Handle 100 and flexible sheath 200 can each be
sized to receive an endoscope therethrough. -12- [0075] 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 endoscope 1000 as shown in Figure 2.
Endoscope 1000 can be any commercially avail abl e endoscope, such as a
gastroscope or col onoscope having an articulating distal section, and
including a viewing el enent 1100 and a-Working channel 1200. Any suitable
endoscope, including without Iimtation gastroscopes and pediatric

col ons COpe%rdh@Q, sQ6h thaeitle Whd Eapdnd thy ©SBtsliOYERE tRend &y IbalthEelemems@apes for
use with the present invention include, without limtation, nodel PCF100,
PCF 130L, opiorthe digtal enslofhrrendgssmpe endoscopes manuf act ured by O ynpus

Cor poration of Japan. The handle 100, sheath 200, and endcap 400 can be

Si ZgoD6YP I FIQURE 434 lluitates @i sSR@MiAIc isoMINS CieRaT an apiafataSthabstigagtanl i m ted to,
endoscopes _having a dianeter fromabout 9 mMm to about 14 mm [00761 To

i ntroduce tnemalysacafanrndescaps #ndiasa by yerdita push anpendgamondo g endoaseopet he
operator may start with a clean dry endoscope. The sheath 200 is preferably
f or (0088pf FIGURE, 44 is gRiss-sebtioadl] scheth&ailligrapioh yhhe appdratuoNBIGUREM3 Whi ch can
be relatively soft and elastically extensible, and which has substantially
o on s _ . | . . > y

"ar 1063] G HIOBRE 41 SoiffR fohRic, MIBterioR Son FEHISH, 0 LEBTH thdeor®
otther r egultky endea)s andelod foewad pehtipefitlie dpparats 9€ RIGURE 43rwithnd portiah ofStheuct ur e
(such as an endogcope) supportiq%ith ﬁgsa%h. [00771 I n one enbodi nent, the
sheat h 200 2PRHaHEbSIRY Hserteskinte apyerkingahannel phihe spdaseepst i ¢ nodul us  of | ess

t han about 20 ksi , nore particularly |l ess than about 15 ksi, still nore

par {0050] ar IRIGURES it hacheadatia tisohiztrdicsillusteatidn sh@wmingexganpian of @ pbaiohyfthess t han
about 7 ksi. The sheath caﬂ be .fornmed of. .a material having a yield strength
of |ess t h&ﬂpa&%&{nsg@ﬁﬁi IBQ t, e Wﬁﬁ%ng channel of the endoscope.

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

direction while pulling the endoscope in the opposite direction.

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

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

) Figure 43.

Detailed Description of the Invention

[0074]  Figures 1 and 2 illustrate a medical apparatus 10 according to one embodiment of the
present invention. In one embodiment, apparatus 10 can include a handle 100, a flexible
catheter or sheath 200 extending from handle 100, a flexible track 300 disposed on the
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.



particularly | ess than about 300 psi, still nore particularly |ess than

about 200 psi, and still nore particularly |less than about 125 psi. In one
enbodi ment, the sheath can be forned 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 - 13 for
Tensile Properties of Thin Plastic Sheeting) using a gage length of 4.0
inch, a gage wdth of 1.0 inch, a test thickness equal to the thickness of
the film(e.g about 0.005 inch), and a test machi ne speed of 0.4 in/m nute.
I n one enbodi nent, the sheath can be forned of a filmhave a nodul us of

| ess than about 7 ksi, a yield strengthlof | ess than about 125 psi, and a
tensile strength at break (measured according to ASTM D 638) of at | east

aboyo78) M RgphraREa 0 Ras 8186 IncluilRaQaRRE 506 Whidh liyadabteld 8 SlidaBROgage AR, and
still nore articularly about 10 Mpa or greater. The sheath can be forned

of a film BaWiapghawn imdSgyre 2. EnderpaAlisan bersized andcshapeidiig engpRiti dsgghend at

| east about .20 ercent.. nore parti | y, at.|gast ut 500 cent, and
Sti11 mor e oA edRoReon BTt opE Moy P i E28H 2 BR800 F
strength, beasy tanmtichillgtabailabcbndbope) suchnasar Qs@sicepddntbrascope aaving at

| east five neasurenents. 100781 | n sone enbodinents, it can be_desirable

that the shBattiuiatog disil sretiomand incdndings viewing slomaent d | Yhandemyerking t he scope
W EhoUt LS hfnef1Jod0r AAllitablk i QS BRINIE WithduP AmtBSH LastrbRdpapanave a

non-snoot h, textured i surftace preven I nner " surface of
t he fl exi blpedistnieablonfcopes Cantheakedith the poesertrineantibacRuimblet éreloscopes for on

portion of the . endoscope. The.texjfured inner .surface c I idin
gri ppi ng t e @HB%?&B&S&H HYSHGA “i‘ﬁ‘é‘}e’ WHAoH! imigHon, s e 5&’@8_& Ig(g%ﬁﬁﬂe if it is
desired to prgde o PEFIHERL BnditopRE ﬁﬁﬁ&ﬁ&ﬁredtwaﬂ}reﬁﬁs CopRrdtidaot Jaﬁidﬁ.f ace can

be textured and the outer surface can be genefa smoot h, or both the
i nner and dibedandle i 9 sheatm200, brd ersicapi4@tican basized taereceive Vartausaiametes sheat h

200 may have,the same texture.as the outside surface be relativyely nore
Coxturad - ERASSEe 5 b SRR ABRteb IF. BebsPhiE nahe 5 SFameté i AbSidm e
out si de surnd asut 148791 The textured inner surface can be provided with
el evated portions, depressed portions, or

[0076]  To introduce the endoscope 1000 with the apparatus 10 into a patient, the operator may
start with a clean dry endoscope. The sheath 200 is preferably formed of a thin, light
weight, drapable polymeric film material which can be relatively soft and elastically
extensible, and which has substantially no torsional stiffness and no torsional load
carrying capability. By “drapable” it is meant that the sheath does not maintain a
circular or other regular cross-sectional shape in the absence of an internal structure (such

) as an endoscope) supporting the sheath.

[0077]  Inone embodiment, the sheath 200 can be formed of a material having an elastic modulus
of less than about 20 ksi , more particularly less than about 15 ksi, still more particularly
less than about 10 ksi, and even more particularly less than about 7 ksi. The sheath can
be formed of a material having a yield strength of less than about 500 psi, more
particularly less than about 300 psi, still more particularly less than about 200 psi, and
still more particularly less than about 125 psi. In one embodiment, the sheath can be
formed of a material having a yield strength of between about 90 psi and about 120 psi.
The elastic modulus and yield strength can be determined as an average of five or more

measurements, and can be determined using ASTM test #D882 (Standard Test Methods



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 intervals, which intervals my be of
general Iy uni form spaci ng. The texture of the inner surface can be neasured
in terns of a roughness average neasurenent, where "roughness average" or
"Ra" is the arithnmetic average of the absolute values of the -14- neasured
profile height deviations divided by an evaluation |ength, as set forth on
page 728 of the 27' edition of Mchinery's Handbook, 2004, incorporated
herein by reference. The roughness average can be neasured using optical
interferometry with a Zygo Newiew 10018D | magi ng Surface Structure

Anal yzer marketed by Zygo Corporation of Mddlefield, Conn. The follow ng

measur enmentfoPRnsierd &téﬁgfﬁﬂﬁ‘ﬁ’}b%ﬂést%fﬁ@‘ﬂs % ga28 lenBfh 3FSElinch OO
Measur nent %arameterg 1Ach|S|t|orl1 Mod 1 § éa% eng@rrf'lera I\/glge |%%%20x240

Nor mal ; Phal@éth@ﬁlitorluﬂs a(&sﬁbwl@esscm‘ual t@ltlmstbwkms péthi‘-: HilmHe.g abbut MK is 1% Mn
Area size.j on Action ter": .Connect " LO ati on";
Renove. Fr 1 ity ond R iEERRentSs hd bBo 4 mitihe  1n Qe baiieny &€bagalh, canfie 1, '

" Ext ended" fo@@d@ﬂd&ﬂm%ﬂé\arﬂ{ﬂﬁﬂlﬁbf]eﬁsth&@%uﬂﬂ‘kﬁloa e @fengfhlo 1638 $hans " Low") .
[ 0081] Anagéms Paranmeters: Filter is "Lowpass"; Filter e is "Average";

Filter W ndbowtdRs esi, ang atensile srength pf bynak-imegsured pgcording toué MJN6BB)eaf at 1/ i | ;

B T
measur enentpartmalarlpabmndé Mpa' br greddor. Nhe Isbéaﬂoasan tetfpemedd ofe filenisavirgyuketdile
sanpl es can_be coafed w Iggﬁ{Dothermnse coat rOV|de an generally

opaque sur fEANgAYQAmeagire E%‘ 6dBlodi alclgat pbpyt gg@lp‘ﬂé rﬁp‘BP‘ieéﬁ“\‘/ﬁul*ﬁ]ya
Hummer 6. 2 a§fé'd§tta35ﬁt'3@0 ?ﬁﬁ:ﬁtﬁ”ﬁn& {id8Rore pBreRBRrIG TDRA '86@ BEr’cerE)tP)? Irdd?@ efysurface of

t he sheath can a have a roughness average val ue ess t an about
500 micro mndmll(s vieldseengthahisile stergtip and elongationyard degermtinedas adaowf at00 i cr o

I nch, still R I[l:‘)lartlcul rly I ess-than about 250 mcro inch, and still
least five measurements.

[0078]  In some embodiments, it can be desirable that the sheath 200 can be inserted over the

insertion length of the scope without use of a lubricant. In one embodiment, the sheath
200 can have a non-smooth, textured inner surface 210 that prevents the inner surface of
the flexible sheath from “sticking” to outer surface of the insertion portion of the
endoscope. The textured inner surface can also aid in gripping the endoscope through the
sheath 200, such as for example if it is desired to rotate the sheath and endoscope
together. The inner surface can be textured and the outer surface can be generally

) smooth, or both the inner and outer surfaces may be textured. The inner surface of the
sheath 200 may have the same texture as the outside surface, be relatively more textured

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

[0079] The textured inner surface can be provided with elevated portions, depressed portions, or
combinations of elevated and depressed portions. For instance, the inner surface can
include randomly spaced bumps or protrusions, or alternatively, can be provided by
raised portions (such as bumps, ribs or protrusions) that occur at regularly spaced
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



nore particularly |less than about 150 mcro inch. In one enbodi nent, the
roughness average val ue of the inner surface can be between about 50 and
about 500 mcro inch, nore particularly between about 50 and about 250
mcro inch, and still nore particularly between about 75 and about 125

m cro inch. The roughness average value is determned as a nean of at |east
five neasurenents. -15- [00831 The inner surface of the sheath 200 can have
a coefficient of friction which is suitable for gripping the endoscope with
t he sheath 200, but which also allows the endoscope to be positioned wthin
t he sheath w thout excessive effort. A suitable inner surface can have a
coefficient of static friction and a coefficient of sliding friction which
can both be less than about 1.0. In on&enbodi nent, the coefficient of
static friction can be between about 0.3 and about 0.6 (nore particularly

bet ween aboplasited prfill Reight daVidtibiQitia&d by 41 &@%uaﬁ{)n le%b’@h‘,jﬁs”&t fdrihGn pige CaN be

bet ween about 0.3 aqd about 0.6 (nore pdrticularly béetween about 4 and
about 0. 5) 738pfthe7 edition of Mackigery &y Handbodk, 2094 incoaBatedihercinaly. refemance.
coefficien of static fricti,on can he .between. abput Q.2 d.about 0.5 (nore
part i cul ar 1regetdid gshs Sngim&Riked ot bty itftomerLalia 88 o
sliding friNdwWwiswd®0 3DEInpingeRi2e0 Sttictre Aralter MAkeied Oy gt Woepdatidn oful ar | y
bet ween about 0.3 and about 0.4) using a friction test sled formed of 440C

st ai nl ess dYiiddlefieldy Conw dhpifellesving sreasrement parameters andragalysis ppfagetesseanpe
measured u 'qg?ﬁSTNItest #D1894 (Standard Test Method for Static and Kinetic
0

Coeffici enfdse ‘Friction of Plastic Filmand Sheeting). The coefficient of

friction is determned as a nmean of at |east five nmeasurenents. [00841 In

one [0 i Measurment Paramsters: 2deuésiirnidodeis meernc Camemddodsps 430%240pol yol ef in
f1im havi Norhal; Phiseoittoll (AGC & 10102 pRARULs 10 fHill-) DEIMAANE 192 Re AR T e
pol yet hy er . In

pol ypr opyl ene, ene, and m xXtures t one enbodi nent the
sheat h can s i§ @yIdiscbnoAction i [‘FiltetaComgctiont Otdek ise¢$ ocatfontigR eveave Eringeas isO. 004 to

0.006 inch, dmre particul arly, about 0. 005 inch. .One suitable filmis
avail abl e a ag"ﬁg eiélﬂ"ﬂ?l ng’éf%&oﬂ%}é(%?n I Rigren eﬁoo‘?’ﬁﬁ‘?dﬁd her | ands,
such as car dagthas PYodadicRyinshRCFPAtResEX¢gwpt)on, I nc. of Royersford, Pa.

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

Hummer 6.2 Sputtering System.

[0082] In one embodiment, the inner surface of the sheath 200 can a have a roughness average
value Ra of less than about 500 micro inch (.000500 inch), more particularly less than
about 400 micro inch, still more particularly less than about 250 micro inch, and still
more particularly less than about 150 micro inch. In one embodiment, the roughness
average value of the inner surface can be between about 50 and about 500 micro inch,
more particularly between about 50 and about 250 micro inch, and still more particularly
between about 75 and about 125 micro inch. The roughness average value is determined

as a mean of at least five measurements.



[ 0085] The handl e 100 can be fornmed of any suitable material, including
without limtation relatively rigid bioconpatible netals and plastics. One
suitable material fromwhich handle 100 can be fornmed is nol ded

pol ypropyl ene, such as is available as Huntsman 12N25ACS296 from Hunt sman
Corp. of Houston TX. -16- [0086] As shown in Figure 1, handle 100 can have a
generally cylindrical proximl section 102 having a proxi mal opening for
recei ving an endoscope, and an adjacent distally converging conical section
104. The handl e 100 includes an opening 101 at it's proximal end for

recei ving an endoscope. The handle's internal channel for receiving the
endoscope can include a generally cylindrical channel section 103 (shown in
phantom) corresponding to section 102;1%and a generally conical channel
section 105 (shown in phanton) corresponding to section 104. The generally

conioodB] chams@ines aftace bf the Shéat 200 R davd 4 dBfficiét| ot fiiotRinywHict BeuitAbl
dianeter to a relatively small inner diameter as the channel section 105

ext ends di Sfipping thepndpscepe wbﬁmhe@h 208 thyt which@lsopllews e eadescars e f r om

sections 1 1 e W th

oopoot t S0tk Sithib heSHBRR WhunBurlhBEE BB | HgtabIph A SR RGN 11

can supportacbblﬁcwm’ @ﬁ@tdﬁ&lfrlmlfdandm kffickent 6f AidingIoictior] WhBoh| cahibgthresledsA and | B

illustrate jsonetric views %pflan endoscotpe 1000 inserted into handl e 100 A
g}

hi nged | at dhanpboutchly Beonssabodigneat the costiicient abeatic fristipm garphehstyean ab
track 300., 3Tégﬁ alb@ﬁtcb 6%&&?&1&&:[}1 léw@ngegta‘ﬂoﬁ ? Eﬁc%.'s% £1ﬁi”EH L4iQEn 1g%tfr UCt Ur e

120, such as l1ving nge or hani cal pin type |nge he latch is
shown in arsluhpg rfncpm»mcan bebétweerralput ©.3laAd abaiit 8.6dnose pariadatly betwieen #hogtir e 1B.

T oo Rl S Bl AR b Bt LB T0BY BB HRSSET ™ ©
conponent s oFktafi@HcYioft YRPBY btedNabolifTX afPibdut 05 (meRZparidulstly betwantdbatk 300
or otherw se being dislodged fromtrack 300 during use. InFigure 1B, a

carri er 500-%hand abpeteitrapdithaeoeient pbslidingkistipbean li'fhbeﬁW@ fd’@tltaﬁ Randk| ow) are
h b | 0088
shown e! n%b?\%\ﬁgﬂ;@g re ?%ﬁtlc{}ﬁﬂ%ét@egn gﬁ E 63 nag &g 0 u‘gm st?ét) [ e ]

An el astic gan he bi asi ng
force on tHermed of 440C stainless steel. The coefficient of static and slldmg frlctlon can be

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

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

determined as a mean of at least five measurements.

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

[0085] The handle 100 can be formed of any suitable material, including without limitation
relatively rigid biocompatible metals and plastics. One suitable material from which
handle 100 can be formed is molded polypropylene, such as is available as Huntsman

12N25ACS296 from Huntsman Corp. of Houston TX.



endoscope and a proxi mal biasing force on the handl e 100. For instance, the
handl e 100 can include an elastic strap 150 (shown in Figure 18 and 19).
The elastic strap can extend froma portion of the handl e 100, such as the
track ranp 130 or the structure 120, to forma loop that encircles a
portion of the endoscope 1000, such an endoscope accessory channel port.
The elastic strap 150 is useful for accommobdating variation in - 17
endoscope | engths, assists in maintaining tautness of the sheath, and
assists in nmaintaining engagenent of the endoscope in the handle. The

el astic strap can be enployed to conpensate for |ength changes due to scope
bendi ng, and to provide a reslient biasing force urging the endoscope
distally into the handl e and sheath. AlGdernatively, instead an el astic
strap, a relatively inelastic strap could be used, and a biasing nenber
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[0087]  Figures 1A and 1B illustrate isometric views of an endoscope 1000 inserted into handle
100. A hinged latch 140 can be positioned at or adjacent to the proximal end of track
300. The latch 140 can be hinged to the track ramp 130 or structure 120, such as by a
living hinge or a mechanical pin type hinge. The latch is shown in an open position in
Figure 1A and a closed position in Figure 1B. The latch, when in the closed position,
extends over the track 300 at or adjacent the proximal end of the track and can assist in
) preventing components slidably supported on track 300 from “unzipping” from track 300
or otherwise being dislodged from track 300 during use. In Figure 1B, a carrier 500 and
feeding tube 600 (both described in more detail below) are shown being advanced by
hand in a distal direction along track 300.

[0088]  An elastically extensible member can be employed to provide a distal biasing force on the
endoscope and a proximal biasing force on the handle 100. For instance, the handle 100
can include an elastic strap 150 (shown in Figure 18 and 19). The elastic strap can
extend from a portion of the handle 100, such as the track ramp 130 or the structure 120,
to form a loop that encircles a portion of the endoscope 1000, such an endoscope

accessory channel port. The elastic strap 150 is useful for accommodating variation in



t heret hrough for receiving the distal end of the endoscope 1000. The endcap
400 can have internal, circunferentially 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 proximl face 414, and can
be sized and shaped to receive the distal end of the track - 18 300. If
desired, the proximal edge of the bore opening 420 can be tapered or
chanfered to assist in pressing the endcap onto the distal end of the
endoscope. [0091] 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 4307 can extend distally froma surface
boundi ng track recess 424, to be disposed with respect to track 300 to be
at gener al le)dds eSéiBhs, Qés%kﬁﬁﬁﬁaiﬂ%lﬁg!tﬁlﬂn% of tRGKeatt) And &bspks 30 can be sized
and shaped to receive a tab or other "i ndi cator device, as described bel ow
In one eninwiitaing engigementocdi theendescbpefn the bandlg0Theeladsic srapearabey al i gned

wi th channel 320,in trac 0 escri bed bel ow nd the dist.al end of sl ot
450 can b SRt keomeRs 5 TangEHahes3 e RFeBHd bordhit, o idie s o ocons
424 i n t he rghlishtdiasthgl ofdelupfing HeGRdédeape distalPin®s the Blahdle ahd\sHeatht or devi ce
extending through slot 430 is directed distally and radially inwardly to be
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t he shape shown in Figure 5 wi thout the support of e endoscope or ot her
i nternal suepgescope 1000. The endcap 400 can be formed of a material having a durometer of less

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

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

as described in more detail below.

[0090] Referring to Figures 1, 2, and 2A, the endcap 400 can include a generally cylindrical
body portion 410, a distal face 412, a proximal face 414, and a central bore opening 420
therethrough for receiving the distal end of the endoscope 1000. The endcap 400 can
have internal, circumferentially extending grooves 422 spaced apart along the length of
the internal surface of central bore opening 420. A track recess 424 (Figure 2A) can
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



[ 0093] Track 300 can be a generally continuous, unitary piece of materi al

whi ch extends longitudinally a length sufficient to reach froma 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 pol ypropel ene.
One suitable material fromwhich track 300 can be fornmed is Huntsman -19-
23R2Acs321 avail able from Huntsman Corp. of Houston TX. The sheath 200 can
be joined to the track 300 by any suitable joining nmethod, such as by
ultrasonic welding. The distal end of the track 300 can be over nol ded onto
the end cap 400, or otherwse joined to end cap 400 in recess 424. The
handl e 100 can be joined to the proximal8end of the sheath 200 and the
proxinmal end of the track 300 by any suitable nethod, such as by ultrasonic

wel di ng. [ Q0041f dEsiesdkth Proxamal ddge o e b%rdlgﬂﬂfnguby o bR ?é}dd ehaungtrepody 310

defining an inverted T- shaped channel in cross section. The body 310
can i ncl uddo pssisbin @essingtheendean prjo the distalgad of theendosgape.i nwar dl y ext endi ng
prongs 316. The body 310 can also include a plurality of circunferentially
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330 on each side of the track 300 can be spaced apart, such as by the
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t he endoscope. The desired radial orientation of

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

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

welding.

[0092]  Track 300 can be supported by sheath 200, and can extend from handle 100 to the endcap
400. Figure 3 shows track 300 supported on sheath 200 with a portion of the track shown
in phantom. Figure 4 illustrates a top plan view of the track 300, and Figure 5 illustrates
a cross-sectional view of track 300 supported by sheath 200. In Figure 5, the sheath 200

) is shown in cross-section as it would appear if disposed on an endoscope for illustration
purposes, with it being understood that, in one embodiment, the wall of the sheath 200
can be generally flaccid and drapable, and lack sufficient stiffness to maintain the shape

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

[0093]  Track 300 can be a generally continuous, unitary piece of material which extends
longitudinally a length sufficient to reach from a point outside the patient to a point in or
distal to the stomach of the patient, such as through the pylorus and into the small
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



channel 320 is illustrated in Figure 5, with the cross-sectional centerline
and axis of symetry of channel 320 being generally aligned with a radi al
line extending fromthe center of the the endoscope. [0096] According to
one enbodi nent of the present invention, the track 300 has at | east one
portion which has a greater flexibility than another portion of the track.
For instance, the -20- track 300 can include a portion having a bendi ng
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 nost
portion of the track 300, can be the nt®t flexible portion of the track in
bot h bendi ng and axi al extension. Section A can be associated with the

di stal nost ' : tf ' i on of
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[00971 In the enbodi ment shown in the Figures, Sections A and B are

i nt er r upt edheshepth20p and the priowimpl endolthe Hagke300; byeany shijate method csigh as bhe

bendi ng sti ff 3 he axial stiffness of the regions, while Section C
can be geneurltéél?r?/l%d%m? irrupted. The interruptions in Sections A and B are
provi ded by a series of slits 340. As shown in Fi glures 3 and 4, the slits
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310. In t heidendaRi3te dnddimeandly exeeldinglprongs406.0Mhebedys3 1@ecan afsotiftsduderaack i s
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the track. R@HtYS cirsiamierpntialiysextending dde gty 330standmg: Qb od% adj acent
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parallel to the T'ength of annel 320 010 i
parti cul ar | sgalldpges(shdvemindligure 30n pdtémy; lor by other spacing methods, such as
notching, to maintain the flexibility of the track 300. The tabs 330 are shown joined to

the inner surface 210 of the sheath 200. Tabs 330 can be joined to the inner surface 210

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

[0095]  Without being limited by theory, the tabs 330 can be employed to stabilize the track 300
with respect to the endoscope when the endoscope is positioned in sheath 200. The tabs
help to maintain radial alignment of the axis of symmetry of the track channel 320 with

) respect to the endoscope 1000. Accordingly, the sheath 200 and the track 300 can be
rotated circumferentially as a unit about the endoscope 1000 to different o’clock
positions, and the tabs 330 help to maintain the track 300 (and channel 320) in proper
radial orientation with respect to the endoscope. The desired radial orientation of
channel 320 is illustrated in Figure 5, with the cross-sectional centerline and axis of
symmetry of channel 320 being generally aligned with a radial line extending from the

center of the the endoscope.

[0096]  According to one embodiment of the present invention, the track 300 has at least one

portion which has a greater flexibility than another portion of the track. For instance, the



The slits 340 can be fornmed by any suitable knife or other cutting
instrument. Wthout being limted by theory, the width and staggering of
the slits 340 can provide sufficient flexibility of the track 300, while
preventing a nmenber slidably disposed in the track from "unzi ppi ng" fromthe
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 -21- placed interruptions in the track permts the track to
follow the curvature of the endoscope without significantly increasing the
bendi ng stiffness of the assenbly of the sheath 200 and endoscope. [0098]

I n one enbodi ment, the slits 340 extend2@hrough the full thickness of the
track (thickness as neasured in the vertical direction in Figure 5).
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carrying t eandiSeetignd3dan @ﬂeﬂﬁe&bdmrﬂj ineheais In anetembotlinient,ithe lengthtod theiyackheor y,

t he stagger e S 340 can be viewed as providing bendi ng
sections ﬂ é?g% ner#él?é? > nunber 344 in Fi gure 4) in the track 300.

The bendi ngI sections 344 can have a length 346 gFl gure 4) defined by the
amod9971 he Isithe emiguiiment shoyo ) the Figures, Sectlons A and B are interrupted at intervals

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



sides of the track overlap, and the bending sections 344 have a w dth 348
defined by the |I|ongitudinal spacing of one slit fromthe i nmediately

adj acent slit extending fromthe opposite side of the track. In one

enbodi ment, the length 346 can be about 0.038 inch to about 0.040 inch in
Section A and the width 348 can be about 0.0625 inch. [00101] Figure 6
illustrates carrier 500, and Figure 7 illustrates carrier 500 advanced to
distal nost position on track 300. Carrier 500 can extend from a proxi nal
end 502 to a distal -22- end 504. The length of carrier 500 can be a | ength
sufficient to reach froma point outside the patient to a point within, or
distal to, the patient's stomach. In one enbodinent, the Iength of carrier
500 can be at |east about 100 cm and fdkre particularly at |east about 72
inches. The carrier 500 can include a body 520, a generally vertically

ext endi ng %@e@ﬁ%nu@ﬂ%ﬁnttﬁea@&k?@ﬁﬁlﬁd A8 tradd fo foIfdl tHedubvafiire 8Pfhes! i dably
engages track 300, with rail bei ng sized and shaped to be slidable
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constructi e nol ded or otherwi se forned of a suitable material.
I n one enbggéaﬁt}a% acﬁ?aep(? ?%§PP%500 is formed of a relativel y low friction

materials, such as extruded PTFE (Teflon). [00102] Figure 8 provides a
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the web 53Q extends generall y radially inwardly from body 520, to position
the rail 5§A6sraé‘é|iﬂaq§§5‘?aﬁ\ﬁé% 3t lepsi balfyay acapss %3d2. The cross-section of
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havi ng opposi tely facing sides are spaced apart”to I ne the
throat of actoss thpavidthef dfe trdekin o 1r‘6mme the slits 340 extend across the longitudinal

centerline of the track in Section A of Figure 3. Referring to Figure 5, the dimension W

illustrates the width of a slit extending more than halfway, but not fully across the width
of the track. The spacing 342 (Fig 3) between slits 340 on the same side of the track
3090 can be about .120 to about .130 inch in Section A and about .250 inch in Section B.

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

[00101] Figure 6 illustrates carrier 500, and Figure 7 illustrates carrier 500 advanced to distal

most position on track 300. Carrier 500 can extend from a proximal end 502 to a distal



[ 00104] The distal nost portion of the track engaging rail 534 can extend
distally beyond body 520 to provide a flexible indicator tab 536. Tab 536
can be sized and shaped to be received by slot 430 in endcap 400. As the
carrier 500 is advanced distally on track 300, the tab 536 will be viewabl e
by the optics of endoscope 1000 once the carrier 500 has reach its distal
nost position on track 300. Referring to Figures 7 and 8, the tab 536 can 4
-23- be viewed through endoscope optics elenent 1100 as tab 536 is advanced
distally and radially inwardly fromthe distal end of slot 430. [00105] In
one enbodi nent, the carrier 500 has at |east one portion which has a greater
flexibility than another portion of the carrier For instance, the carrier
500 can include a body 520 having a dizal portion 520A having a bendi ng
flexibility and axial flexibility that is greater than a nore proxi mal body
portion 52QR 6h4.t TRe ARt TcarrfRE560 Edntd al1engdth StiSicRt tolr&4h fFoRS & bSint | S shown
schematically to have Two sections of diffeerent flexibility. rrier

secti on 52@ntsenhdpatiehictodi poindwithirs or gistal togthe phtietits stamachedn oaend can be the

nost fl exi bl portion of the cargi.er in_both bendj and, axi al _extension.
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© o T0fi03] S ifle Bpfois e ssppotone S Bitaon o arct S0l shiponti ap ik SLAGE 516
can be sepapadigdl & otlehdcoPt1000 illustrated being advanced through the cross-section to

illustrate one position of components on the endoscope’s distal end relative to the

position of the track 300. As shown in Figure 8, the web 530 extends generally radially
inwardly from body 520, to position the rail 534 radially inward of the carrier body 520.
The cross-section of web 530 and rail 534, together, can provide a generally inverted “T”

configuration.

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

[00104] The distal most portion of the track engaging rail 534 can extend distally beyond body
520 to provide a flexible indicator tab 536. Tab 536 can be sized and shaped to be
received by slot 430 in endcap 400. As the carrier 500 is advanced distally on track 300,
the tab 536 will be viewable by the optics of endoscope 1000 once the carrier 500 has
reach its distal most position on track 300. Referring to Figures 7 and 8, the tab 536 can



[ 00107] Wthout being limted by theory, the flexible tab 536 and the slits
540 can help to prevent the distal portion of the carrier 500 from"junping
out"™ of or "unzipping fronmf the track. For instance, flexible tab 536 can
"bridge" the space between the slits 340 in track 300 to help prevent the
carrier frombeing discharged radially fromthe track 300. Wthout being
limted by theory, the width and staggering of the slits 540 can al so

provi de -24- sufficient flexibility of the carrier 500, while preventing a
menber slidably disposed in the carrier from"unzipping"” fromthe carrier,
or "popping out of the carrier. [00108] In one enbodinment, the slits 540 can
extend through the full thickness of the track (thickness as neasured in
the vertical direction in Figure 8). Additionally, the slits can extend
fromone side of the track to extend across the full the width of one of the

prongs  Slte vadwbdith@ush etdoscops opfistidldint | N0004akb §36 is@asdncad @i@fallk_@ﬂd of the
floor 512. Each of the slits 540 can extend through the full thickness of

the track bediglhspwardnfromthedistal endofsiatd#d0. 540 can extend nore than hal f way,
but not fully across the width of the track. The spacing 542 (Figure 6)

bet (@EOSE! iTh9nd&BbsdimeRetheaaRicp FOEhfat 1At onapoitioh whdchyhasargréser flegibilgn about
0.1 inch and about 0.6 inch in carrier body portion 520A. The stagaered

ar r angenenttharanether portign ofthg gawer ¢ Frs ingansattheeartierat00iogn inchydejadiodiydd) porti on
520A does ' i.0all [ : . o f ESYing
tensile | oa}@g{ng? "’Hgsganl%oh?ﬂ?ﬂ&?ﬁ?la@%gﬁbg@?ﬁHé:ﬂg%’i?}g@y é@@l eg!sbtl@gtﬂgaqésrfeedi ng

t ube 600 wgredterchan dxdorereolximial bodylpertionsf2WB3IAthecvackidrh R efeering tocFig@ @, theeedi ng
tube 600 can haye_ a proximal end 602 and a di st end 604, Feeding tube 600
can incl udé’agleféseséfp S?Q?B@tlﬁﬂ&foé‘fbe R AeHPng Oidﬁh%?l%‘gég&ggﬁﬁw 620 for
passi Ng nuteieitsdoAaf b tﬁeecﬂéth!rrﬁos@g%iﬁﬁ ﬁpih% datrRr, RN \Shrg?e fhE'cx){r?&ftS ablisle

engagenent of the feeding tube 60 anot her nenber. I nstance, the

f eat ure 66Qortam dfitld cadrierdn bathibendiog apd axialeixtegsisn.i S¢atign SAQAgembane 20f t he

feeding tubhe wt track or the carrier 500. 100110Q] The .pa eway 620 can
extend f roneih ol sl B inchel” 1 3 piboimens 38 T oo BRS ZRERIT Y i o s
exit the paspaaawbyutGifciddndbdt 10 hﬁh&?hﬁcﬂﬂbfeﬁ)a@lcularr%?&e 1drpeh POdettichn Of

t he feedi ng tube 600 extendlng distally of exit port 622 can be inclined

Wit h respect20Acan he betwsarpbaw and about § inshes. he passageway 620, as shown in
Figures 10 and 13, and with exit
[00106] Inthe embodiment shown in the Figures, body section 520A is shown interrupted at

intervals along its length to reduce the bending stiffness and the axial stiffness of the
distal portion of the body 520. The interruptions can be provided by a series of slits 540.
As shown in Figures 6 and 7, the slits 540 on the two sides of the carrier body 520 are
staggered (longitudinally offset) relative to each other such that the slits on one side of
the body 520 are not aligned with the slits on the other side of the body 520. In the

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

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



port 622 having a generally tapered, elongated configuration. Accordingly,
as shown in Figures 10 and 13, the passageway 620 can be generally parall el
with respect to the Ilongitudinal 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 -25- portion of the feeding tube inclined with respect to the passageway
620 can provide the advantage that passageway 620 can be easily cl eaned,
such as by running a wire fromthe proximl entrance of the feeding tube

t hrough the passageway 620 and out through exit port 622. [001111 Referring
to Figure 12, feeding tube 600 can inct2¥e one or nore suction ports
positioned either proximally or distally of exit port 622. Suction ports
can be usedquffiieROfl€kibiliey shithé edrriereI0, Whild frevéntiag aGkénten sRdAbBpdissted RS L1 0N

wi thin the body once the tube 600 is placed, and prevent mgration of the

f eedi ng t utte @oriergiiem nynziprigg niomthe @rEeTy & “poppiag Quk of dhe paFier. 680 is shown
positioned distally of exit port 622. Suction port 680 can include a

pl uTEU108Y 18bné @fbadimynt] healiE!¥0 exi eneidiliroughtheGBR thiklinkks sfane gagage and hol d
ti ssue when tissue is drawn into the tube Oowgg/) vacuum applied to suction
0

port 680. THicknessasgwasurethinghe vertealdifegsipndn Figu r Adiditionpllyy thedlitpeaner wal |
of tube bo%xngﬁé?mhlomﬁrsﬁi%to?tﬁ&?aa}«%@éxtgﬁazacr&s’s thetﬁpih@@?dﬂ?@ﬁ?&eof% OMbfisd In a
separate nmenber, such as a netallic or non netallic 1nser Phatr 1S5 f or med
t o i ncl ude 14 mdé2slitacath oohtimde thouplo ai [leaso aportion ofithedffvor 512.eEach dfltlee wal | of

be body 610. b i d i 68 h
e o A0 B ST MBS e BB 0 S et
separ at el y 520 camitbriiibre (RASRAGAS VG n52RHly ¥eosths widfl ofafe Rk dirposed in the

distal end of tube 600 to assist’in nmaneuvering and positioning the feeding
tube 600. [sp&in@I42T(leguie6) hetweadditscHll oaxheesameasucgmd the carderdtods cpmbe | on of t he

| th of feedi t 600. i .10, .t f eat 04 h
ext andi ng FBTES SBHLC L BE sl oo GRcRiE oo GRtnes DAL IR AR so0.
Feature 66QiraagkneAt 6ndlits SAProvids e daointardhA6R: Qbridraaliy pertRAG2DA des di St al

end 664. The proximal end 662 of the feature 660 can _be spaced fromthe
not have a longitudinally continuous load path for carrying tensile loads or bending loads.

[00109] Figures 9-13 illustrate a feeding tube 600 which can be used with the track 300 and the
carrier 500. Feeding tube 600 can have a proximal end 602 and a distal end 604.
Feeding tube 600 can include a feeding tube body 610 having a nutrient passageway 620
for passing nutrients, and a feature 660 adapted to provide releasable engagement of the
feeding tube 600 with another member. For instance, the feature 660 can include a rail

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

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



proxi mal end of the feeding tube 600 by a distance L, so that the portion of
the feeding tube 600 which extends through the throat and/or nose of the
pati ent when the feeding tube 600 is in place does not irritate the patient
or interfere with feeding. The distance L can be between about six inches
and about 24 inches, and in one enbodinent is about 18 inches. -26- [00113]
The feature 660 can be integrally formed with the tube body 610 (such as by
nol di ng or extruding). Alternatively, the feature 660 coul d be manufact ured
separately fromtube body 610, and subsequently attached to body 610, such
as by use of any suitable bonding or joining nethod. Feature 660 can be

si zed and shaped to permt the feeding tube 600 to rel easably engage

anot her nenber, such as track 300 or ca2fier 500, such as by sliding
engagenent. In Figure 9, the feeding tube 600 is shown slidably supported on

carrier  SoBriobli uiebdih@ nBEhdAB GRTRLHES 1the BhlsabiRP: iRGfe Wi th
web 668 ex?’gng)i ng ﬁegfg%ergfl@y ragledal ﬁy éskgcﬁqtl?bg %SS y 610 ton?ﬁgborterai | 666
i n spaced radvautageristippsshgevayta2ean boeasilg teanddnsichge bg réqninga Wir Gi®ni the
positioned in.channel 5 i t.h b 668 .extendin through the thraoat of
Channer  s2 o gansdne 1efite L srorete poseichay Rl utuel K8 ; Gabi
supporti ng dohes2beedi ng tube 600 on carrier 500 while slidably supporting the
carrier 500 on track 300 is advantageous in providing for smooth, relatively

[

%

I [ i ti.oni f f ' t ub O within the.patient...

¢ A0 | eperRRE kb Bl Bl Bk n oo e bidP alis pymarssiEiFkeRpoiitiensd on
track 300, &tﬂ@ﬂpréﬁnﬁld%f BAYisAdy bebtit SP6 2N F@hor partdcad BE usél todeld the disal
exanple, if desired, the track 300 could be coated with Tefl on or any ot her

sui t abl e | cwdpf theitulsrPQ9dn ridagjred[rosition Withinghe bodylonce thestube6@sistplasedandi mal
d 662 of LAt 6721 ' i mal
e R T AV S

666 slide vé30hs shespakitiofed distaltpaferdd pobt262201Suction pott 68006n indhedepy sludalipd  end
of rail 666 can be forned, such as by tapering, to provide contact surfaces
674 di sposed radialpyawardlyexterdingtabs o2 Whirh cansrngags.and;holbtissue yheptisse s 668.

Cont P SR E sl il T ssbizcinel s of
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
that is formed to include tabs 682, and which is positioned in an aperture in the wall of
tube body 610. Vacuum can be communicated to suction port 680 through a vacuum
passageway (not shown) which communicates with, or extends separately of, nutrient
passagaeway 620. Weights 690 can be disposed in the distal end of tube 600 to assist in

maneuvering and positioning the feeding tube 600.

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

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

inches.



674 are inclined to extend outwardly as they extend distally). The contact
surfaces 672 provide a surface at which a force can be provided to feature
660 in order to push the feeding tube 600 distally along carrier 500. The
orientation of the contact surfaces 672 can be selected with respect to the
| ongi tudi nal axis of the feeding tube 600 such that the force applied to
push the tube 600 distally on carrier 500 does not tend to push the feature
660 out of the channel 522 in carrier 500. -27- [00115] If desired, the
carrier 500 and the feeding tube 600 with feature 660 can be packaged

toget her. For instance, the carrier 500 and feeding tube 600 could be
packaged together, wth the feeding tube 600 pre-assenbled on the carrier
500 such as by sliding engagenent of tB&-tube with the carrier 500. The
assenbly of the carrier 500 with the tube 600 supported along the | ength of

t he 68| €' THeGBaR 660 Eﬁ?ﬁé‘ﬁ?e%ﬁ(lfy%ﬂnéﬂswiftﬁ &@Rub%t%ﬁh Ego g%gif 80by'Rhbldihg &€ poi nt

of use, and the assenbly of e‘carrier 500 and t coul d be advanced
al ong t he textrodingDO0Altpmmativiedy, ti fgatuee 669 dogldbegnatmfachured sdparately fomdnbeof t he
di stal portiqgn a,.feedi ng..tube i.tioni menber 700. Me r. 700 can be
used to pudttdd AL0eRA RGNk HRLBER BpaR e Rome R RE e ol Aoy SR hagipey o

mai nt ai n t he jéigmg niedhRl. OB&tird 680 B8t seAdRAS shdped td perintehéFeeling Glibedsdot he
endoscope is withdrawmn fromthe patient. Figure 15 is an enl arged

i 11 ustrat i dareleasably engrgseaethentaerober: sich aetiark30000 carriety30& sudh asibyslidingt es t he
menber 70052‘%3 eﬂ{?eﬂﬁ'é{xm gafhgtfe%'figllg;t@)(ef %)@ﬁg%hm%&#ig%lggggé?gteg T

posi tion, i gure I'S"an e V engagenent of the

di stal end 300. mhsierkuré 660 vart dompridx b Pall 665 Hd AOLebF68, ith intb & 68 @Rteading eedi ng
tube 600. In onﬁ enbodi nent , %hgylength of nenber 700 can be at | east about
36 i nches s8sneRAY radiplyfeampaibe pody e HhOSUPRAFLF2H 08mimsHIsTdiclatighshiR) BomHbgat i ent
to engage t t f : - of i s f eedi ng
tube is poﬁsbi%?’ ;Bgﬂ'eﬁ%ﬁgg’dlgg{%? gﬁogiglgﬁli&glr? cﬁﬁrﬁ!{eﬂgz%gv? ﬁe‘ﬁ%%s d IEEtnida t. [00117]
Ref erri ng ttbromgly thegbroatiofahanred 522. hWitheuttbeing tidditeddry theory, inisdelierettliat si mi | ar

to that of t. carrier 500. Alter i vel r 700 . can hayve g different
cr oss. seot | BHANY STREpE e e ergndie hBoneaer SOy tate SiBEBUBBRT 7 10, “whi ch
may i ncl udecagfidrtsd0 66 Gablo3 00 R bivttageous 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

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

suitable low friction coating.

[00114] Figure 11 illustrates the proximal end 662 of feature 660. A tapered surface 672 can be

provided at proximal end 662 to prevent tissue from being caught or pinched as web 668

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



flexibility. The nenber 700 can include a rail 766 and a web 768, with web
768 extending frombody 710 to support rail 766 in spaced rel ationship body
710. Rail 766 can be sized and shaped for sliding novenent w thin channel
520 of carrier 500. [00118] As shown in Figure 15, the distal end 702 of
menber 700 can have a tapered surface 772 on body portion 710. The distal
end of rail 766 can be forned to have a V shaped notch wth tw surfaces
774 being provided to engage surfaces 674 on the feeding tube 600. 28 The
surfaces 774 are positioned distally of the surface 772 and are sized and
shaped to contact surfaces 674 on feeding tube 600 such that the rail 766
of nmenber 700 can be enployed to exert a force on rail 666 of the feeding
tube which force is generally parallel-2to the rail 766 and rail 666. Such
surfaces can provide a desired longitudinally directed force wthout a

r adijgg115]0r SLIBRED AErierS00 ahdd e fEiLuBONOWER Featute 6601t GBe e@ea eedi ng
tube 600 out of the carrier 500 in an undesired manner. [00119 The

endoscope \pgetheshBeninstanss, the qarriens0 addeading tybe pRis¢auidbrpackaged tpgatheant such
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wi thin the I I"acenent I ng & ube 600 can be
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posi ti oned conlditeadgimsedielongthedraek B0@.nt est i ne. The tab 536 on carrier 500 can
be viewed through the endoscope optics once the tab 536 extends through the

end g@(ﬁ 1600 ,Fléd?érlﬁ?'&\’a Q&@Vlb@'lﬂﬁktféﬁé&@f thé Hﬁta??(?r’gﬁf? of N fledin g*ﬂ@oec;ﬁfsftioﬁfn gand
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1d b al 500 to th 00120
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can be renmoved fromthe G tract |eaving the feedi ng} tube in place. In
order to pr@@@pdpﬁ@eﬂm%é’w uBigurer 1§ lustrates the member 700 positioned to

maintain the feeding tube 600 in a desired position, and Figure 17 is an enlarged bottom
view of the engagement of the distal end of member 700 with proximal end 662 of
feature 660 on feeding tube 600. In one embodiment, the length of member 700 can be at
least about 36 inches so that the member 700 can extend from a point outside the patient
to engage the contact surface 672 on the feeding tube 600 when the feeding tube is

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

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

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

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



"backing out"” or otherwi se noving in a proximal direction as the other
conponents are renoved fromthe body, feeding tube positioning nenber 700
can be enployed to maintain the position of the feeding tube during renoval
of the other conponents. After positioning of the feeding tube 600 (and
prior to renoval of the endoscope, sheath 200, track 300, and carrier 500),
the nmenber 700 can be inserted in carrier 500 (with rail 766 positioned in
channel 520 of carrier 500 so that nenber 700 slidably engages carrier 500)
and the nenber 700 can be advanced distally along the carrier 500 until the
distal end of -29- the nenber 700 is adjacent the proxinmal end 662 of the
rail 666 on feeding tube 600. As the endoscope, sheath 200, track 300, and
carrier 500 are withdrawn in a proxi mat28direction fromthe patient's body,
t he nenber 700 can be held in place (such as by the hands of the physician,

a physi ci arthe 36Facet ANEgre positiandd distallyedf thOsurRcO Y dhd d2e sizedify shp¥d to
stationary with respect to the endoscope, sheath, track, and carrier, and

exerting acPeagsurtages Ofidon &edinggube 09 speh thagbe rail 766-f membsr 790 garge sur f aces
774 and 74t o | a
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up proxi mal ope an conp
[00121] Fi goitlesail 36@24nd rall 666.r Such ssitfags cah polvideaydebieedlopgicudichllydiractadt hod f or

positioning a feeding. tupe according tg one enbodi nent of the present
i nvention. %’l‘f& “@‘E‘B'&s"c‘gﬁ’ét@é‘ﬁ CORPONFIL ATOLRET fOTES CRIPRONERIIARM bl}rggfeteﬁmshe

endcap 400 as40ol RPELhE barfieH5 6 idlan WRdesited ARnersheat h 200, the handle 100
positioned at a proximal end of the sheath 200, and with the track 300

t [ th heat.h 200 f th d 400 ta the _handl e 100. As
e JOGIABE; AfnaeegsSheiults aieafb D e S e bontipred aearied Ssinddtinbry of
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endoscope into the sheath assenbly outside of the patient, the sheath
assenbl y arfeedingiubeplpecracnt. Bhe fepdiog tube®00 narobepasitiamed bh gamier 300 byngidingdy

openi ng, sygh.as. t mout h, .and. .t he. sheath ..assenbl it h endoscqpe can be
atvanced sdh eafing beghts dmidnilo giRicRiat Birbou 6 B deeting BN RRHERG0 ar e
posi ti oned cafried SO@EAN techrbwidéd inQlpre-packag@basséifibl§)ahd theltaffr 506 and fegding 18
illustrates the sheath assenle positioned in the G _tract of_ a patient,
with the t rtake608zan 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

small intestine. The tab 536 on carrier 500 can be viewed through the endoscope optics

once the tab 536 extends through the endcap 400, thereby providing visual indication that

the carrier and feeding tube have reached the desired position. Alternatively, the carrier

500 could be advanced to along the track 300, and then the feeding tube 600 could be

advanced along the carrier 500 to the desire position.

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



extending froma position outside the body to a position in the snal
intestine. [00122] The feeding tube 600 can be positioned on the carrier 500
outside of the patients body, such as by sliding the feeding tube rail 666
in the channel 520 of the carrier 500 until the feeding tube 600 is
positioned along the length of the carrier 500, with the distal end of the
feedi ng tube positioned at or adjacent to the distal end of the carrier 500.
Referring to Figure 19, the carrier 500 and feeding tube 600 can then be
advanced (such as by hand in the direction of arrow 2) together along track
300, with the carrier and feeding tube being advanced froma position
outside the patient to a position where the distal end of the -30- feeding
tube is positioned at a desired Iocatlo%P(the small intestine in Figure 19).
The length of feeding tube 600 can, in one enbodi nent, be at |east about
140 cm | onghe méatlbert706 igladjicaht tha ﬂraximal fead 62 of the rdiLibxs (ﬁaﬁeediﬂg pobei6Dd.o0Aed
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(avai | abl e gileaiBn\idis Y gaaahtis oY ahe hidmblr ﬂﬁ)‘%aﬁ%e'ﬁ@ﬁ'lﬁg ekéﬁch heyginkhe rail

666 feature, such as by bonding or otherw se attaching a web and rail to the
tube. A pedlaadsroféhecmiy@nmcmphzymm hsmanm a@layfinturs) teouahtaipahe 0@mbed 7R ri ¢

col onoscope, .can be e Wi t.h the at h 1 ferrl ng to
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700 can be o@dH@ﬁ@ﬁﬂ%dlb%traﬂ b&6 ét&h@iﬁteaﬁc@uféaaﬂa@bsmﬂah@sﬂfdce%wﬂle@ébyar row 4)
along the track 300 until the distal end 702 of the nenber 700 nakes

contact wi t'Blockiaghtheleading whe 6@} frombacking wp progingl dﬂ@wwlﬁgdltawbofeb@ Then, as
t he nmenber e%&?scb 2Qﬁl qm&%%kg{%fsy with respect to the patient's body an_d to

t he sheath asse assenbly (with endoscope), and the carrier
500 can be vmt rawn ﬁléom mal ly fromthe body, in the direction indicated
by 490134 6. Figyrgs 1&2hd tyate)ﬁtepwh%mrbg eppinyed irpa mgthed fer gﬂsmﬁnrﬁm y during
wi t hdr awal nevent ed
by abutting eéegrll g%tgg?rg%gﬁﬁﬁé%% S %Eﬁ?@%ce ggéﬁg‘% %F\en?reﬂﬂn%g?ﬁ ﬁscloﬁ e&; urfaces
674 on t he Hedrmstrtndjintathe shedth 2@H 6vith tl@e;emicabﬁ@ﬂpqsnttdned ﬁmdisuagextdmfeheGOO IS

e e 3G o RISl ) ST Rn 05, SRS -
track 300 extending along the sheath 200 from the endcap 400 to the handie 100. As

used herein after, the term “sheath assembly” shall refer to the assembly of the sheath

200, handle 100, endcap 400, and track 300. After inserting the endoscope into the

sheath assembly outside of the patient, the sheath assembly and endoscope can be

inserted into a naturally occurring body opening, such as the mouth, and the sheath

assembly with endoscope can be advanced so that the distal end of the endoscope and the

endcap 400 are positioned at a desired location, such as the small intestine. Figure 18

illustrates the sheath assembly positioned in the GI tract of a patient, with the track 300

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

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

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



[001241 Figure 21 illustrates the feeding tube in place in the patient's G
tract after renoval of the endoscope, sheath assenbly, and carrier 500. In
Figure 21, the feeding tube 600 extends fromthe feeding tube proxinal end
602 (positioned outside the patient's body) to the feeding tube distal end
604 (positioned in the small intestine), with the feeding tube 600
extendi ng through the nouth, the esophagus, the stomach, and into the smal
intestine. [001251 If desired, the feeding tube can be used in the position
shown in Figure 21. However, it may generally be desirable to have the
proxi mal end of the feeding tube extending from the nose. Figure 22
illustrates use of a transfer tube 12 which may be inserted to extend -31-
fromthe nouth and the nose. The end of3@he transfer tube extending fromthe
nmouth can be coupled to the proximal end 602 of the feeding tube, as shown

in Figure ZédingtabeRPosifibndde aldesiredliedatibn the dmalbiiteatink MOFifireM9)."Ehe10SE Can
then be pulled so that the (ﬁroxi. mal end 602 of the feeding tube is
redi r ect ed lengthesf feeding fubp PP ean, ssene embodingspg begt leagfapautd40 cmplongiangdp| e

fitting 14 i f [ ng tube,
as shown itﬁl Fttaﬂér?@ Og%ea%%%%@?e l%?ngﬁgrﬁos? R@Eé%g&%vfzﬁpu&s%torggf %Mgnatog‘ﬁt léﬁﬁgr%i ve

met hod f or fromsiheipatientginaiséme @iynegayt afmendintitingiexamppe tai 140 tendf lengthl 6\Frr di ng

feedi ng ac ou n incision.in.the patient's abdam nal lL. . Figures
2530 11 | ud ROl SRR i b i SO S ep hsine Fie e B GHBLRFR

al ternati ve,l ot tAN6e féatﬁﬁ.@s@h%%?%ﬁcﬁng Eieétﬁérﬁzdiéégattfabﬁiﬁé aWRbGh@MiBodR the
endoscope disposed wthin'the sheath assenbly conprising the handl e 100,

sheat h 200 tabed A pettiatpic cdlogoscape, bechzadan (4 pdpusmoded RCFHQ0 pesliattic tolopassope on t he
di stal end of .the @nqgs% @%Sﬁqg theb ndcap 400 within the stomach of the
patient. ASREHREPROYE g‘ﬁ ieatl a3eblint source associated with the dista
end of the endoscope) can be enployed fromwi thin the stomach to

t r af@Q12BLi i Redereing FeFigg 0 onde, thafeedingduber@{0 is incthp dedireld pasitipn,ithemembers cope

wi thin the o] n. be.. d fr tS] i 1A I

per cut aneou@b cﬁ@?%%ceggﬁﬁggﬁﬁg%east ?’?ﬂ%’ﬁ”ﬁ %gﬁ%cg@gr%?%r?%\%éﬂofl g}nrgzﬁaé:kneedl e
22/ cannul a 304,unfilthb dixtal and 102 Gfabi@membadI00 n2akies adriadt avithahe proxigalieng of t ed
through the incision sqo that the distal tip  of the needl e and,the distal

end of the tharm 08 of feding theestQl; Jihew agthermemberd 0Q iheld ptationary with respect

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

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

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

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

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

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



[00127] Referring to Figure 26, the needle 22 can be w thdrawn, |eaving the
cannula 24 to provide an access channel extending frominside the stomach
to a point outside the patient. A |ooped guide wire 32 can be passed

t hrough the cannul a, and the endoscope and sheath assenbly can be directed
to extend through the | oop provided by the guide wre 32. [00128] Referring
to Figure 27, arelatively short feeding tube 800 is illustrated, the
feeding tube having a length substantially less than the I ength of the
track 300. Feeding tube 800 in this enbodi nent can have a |l ength of |ess

t han about 3 feet. The feeding tube 800 can be -32- a commercially avail able
PEG type feeding tube nodified to have a feature, such as a rail (not
shown), for permtting the feeding tube3BOO to slidably engage the track 300
and/or carrier 500. For instance, the feeding tube 800 can be formed by

attachi ng grofpthe Mifhtt ad the hsed mr&kﬁlwsﬁr@bb eRkfdifERohtBe ddinidaRe, such
as by bonding or otherwi se attachin he web and rail tTo the feeding tube

(al ternat i bekgypledie thfemxn@ﬁltembé% hcfmdmgbé)ef oy shewn in¥igure 23 dThegendr

ne- sul ¢ abLRURRPLEF o SRoMIRE £b B2 b B pRlcd Rt hBlimall, T coai ny

tube 800 candbBe2 60t feedin ?g&ﬁ'bd i§ rétiRitted B &téndaronyiirivse, He shawicarRguit 2¥heel i ng,
IL as marketed in a Corflo-Max brand PEG kit for use with a Push Techni que

or Pull Téciiablgditting b4 ¢andhembe attagleddo thensoximat endi@02:pfdbafepding Bilbgpasr or

bol ster 81@h@@ﬁ %ﬁﬁg gred dilating tip 820. [00129] Referring to Figure 27,
with the sheath as 'y extending through the |oop provided by guide wire
32, the feeding tube 800 can advanced distally along the sheath assenbly and

i nt 0QIR6] s tFaghaes2s- %éluﬁté?éﬁf‘%@lt?f%é’e@mh@afﬁf PRSItiSNG 3 85@&% Bhetwithina 300 and
advanced aﬁérﬁ‘lf(l)ryp iQg fid, c’é&@ tﬁr8¥éeﬂ1§1| 1ﬁ£133§§12th@ H%‘lt@%bmglr wdlPO as a

pushi ng el ternati y, the ng tu I sposed on carrier
500, and tﬁ“eguresni 3301151@l®atwamtethddqulﬂacg1gtajbaﬁﬁg)mbeanthbetoadmhasad al ong track

be. pushed. RPTARE WiseRaiddRe BPoTp RetTing HCloribye o G SieithMer . such as
a nmember 7QfdesiGitE theROMR assbbly\@nippRiMs Mk R4nBR 100, sheath 200 and endcap
400 can be advanced through the mouth to position the distal end of the endoscope and
the endcap 400 within the stomach of the patient. A light source (such as a light source
associated with the distal end of the endoscope) can be employed from within the
stomach to transilluminate the abdominal wall, so that the position of the endoscope
within the stomach can be observed from outside the patient. A small, percutaneous
incision can be made through the abdominal wall, and a needle 22/cannula 24, such as a
14 gauge needle 22/cannula 24 can be inserted through the incision so that the distal tip
) of the needle and the distal end of the cannula can be positioned within the stomach.
[00127] Referring to Figure 26, the needle 22 can be withdrawn, leaving the cannula 24 to
provide an access channel extending from inside the stomach to a point outside the
patient. A looped guide wire 32 can be passed through the cannula, and the endoscope
and sheath assembly can be directed to extend through the loop provided by the guide

wire 32,

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



800 is pushed off the sheath assenbly, a suture 830 (or other suitable
flexible wire or tether) that extends fromthe tip 820 can be grasped with
the guidewire 32 so that the suture 830 can be pulled through cannul a 24.
[00131] Referring to Figure 29, the suture 830 can be pulled (such as with
forceps or a henopstat) so that tip 820 extends through the percutaneous

i nci sion through the abdom nal wall and such that the sealing bunper 810 is
positioned agai nst the inside surface of gastric wall (inside surface of
the stomach). -33- [001321 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

i nci sion. The feeding tube 800 can be eB82-to sever the tip 820 fromthe
feeding tube, and a fitting 850 can be positioned on the end of the feeding

tube exter rhadomlﬂércﬁahﬁ avAlabRMEG iyae réaamgrtaseqﬂwlﬁed {0 Hast babRehel fuckaPiiFafS

25-30, a feeding tube is introddced into the patient through a naturally
occurring dnptshewnh fier psusitdag the &edimgyubﬁﬂ &ﬂ@go ahdabbnmgg@the teafk 800 aneéor
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through anoiaemietdiallyoavallgblp BEGefBédlﬁg ﬁbe JtsuétEas byl YA I or foklrwRE aldechihg
illustrate steps which can be enployed in a nethod for positioning a
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Intestine a ernative to ype~ procedures. [00134]
Referring ffeatate)t Onésuyjtable cﬁmmerhelbemdniabie;PEG]J@ﬁé)faddm.mvslmcfrdmwmndh fe&ing heat h

assenbl y t he handl.e 1 d en ) 400 can be
advanced thtPg‘gé(}?"taﬁ ecﬂﬁ?ﬁuﬁtegési)‘@ggtil?gﬁmt 'QSX:T' 3 Caéﬁa eeling Undbscope and
the endcap ARRei i DotfibEVek BFRAPECEit fdhGsddldh §Push fedinifit ofpE CE (Such as a
| i ght source associated with the distal end of the endoscope) can be

enpl oyed f rieehniquéi Fhe feedisg brba@A0 can inclade & bdaling hamnpert hebalgtdo$tiOmd a wal |, so
t hat the p05|t|$ Hgf th ndoscope within the stomach can be observed from
out si de the g‘ ngp per cut aneous i nci sion can be made through the

abdom nal
[00129] Referring to Figure 27, with the sheath assembly extending through the loop provided by

guide wire 32, the feeding tube 800 can advanced distally along the sheath assembly and
into the stomach. The feeding tube 800 can be positioned on track 300 and advanced
distally along track 300 to the stomach by using member 700 as a pushing element.
Alternatively, the feeding tube can be disposed on carrier 500, and the carrier 500 with

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

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

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

(inside surface of the stomach).



wal |, and a needl e 22/ cannul a 24, such as a 14 gauge needl e 22/cannul a 24
can be inserted through the incision so that the distal tip of the needle
and the distal end of the cannula can be positioned within the stonach.
[00135] Referring to Figure 32, the needle 22 can be w thdrawn, | eaving the
cannula 24 to provide an access channel extending frominside the stomach
to a point outside the patient. A |ooped guide wire 32 can be passed

t hrough the cannul a, and the endoscope and sheath assenbly can be directed
to extend through the | oop provided by the guide -34- wire 32. The endoscope
and sheath assenbly can be advanced distally fromthe stomach into the
small intestine, as shown in Figure 32. [001361 Referring to Figure 33, a

f eedi ng tube 900 can be advanced al ong-8he | ength of the sheath assenbly
such that the feeding tube 900 passes through the | oop provided by guidew re

32. [(0182f ecRbférging t&Bgﬁ&@%ﬂﬁ\&ﬁedtmaﬁérgbﬂlyQaﬁb@ﬁﬁhdv@ﬁ|f1'éd19tha gfigitadnd@ar t i on 904
having a construction |ike that of the feeding tube 600 descrlbed above,

and a pr oxi A3 ceel 391 can b advapeadpvar s iadingdibe$00:p ft pgaingtéhe patientst ¢ he
feedi ng tUt&‘ﬁ HRSHE In gfsf&nabl%?ee Fgf‘tu aH%L:c %éb@?{_laeot@ppmﬁbﬂ%éjde a

tapered dila tip 92 a bunper ster roxi mal portion
906 can be fec;hmg tubetagd afgiing8 W @E@ebestiormg dnubeemifofttlnefebghpg tuh@rerxtamkéd in

Corfl o- Ma d PEG.Kits f Tecghnij Kit
are aval | adidns by In tycpro i Regin GG i, ffeed TBAHa8HE THFREn ng.
t hrough whi gty thepaliehSthelRigh welatial g%chﬁlﬁn@bnﬁb@ﬁid pdRed@istal¢ aloggah N t he di st al

portion 904. The feeding tube 900 can include a feature, such as a rail
(such as t radesgppe afsern@lmndns@pghm@quomtmedant!leﬁtp)ma@h She fesdingdube isf t he

500 ana or P disH AaaER B 50 BERIGR0 iy &80 Ehie@hinty SPRREubh "

posi ti oned Mrinéikien éathe ipatientGlataksi de of the patient's body and the
feeding tube 900 and carrier are advanced together along track 300. The

pOSi[bJH%Bi ”%lgﬁrggsf-giﬂﬂxsﬁéﬂé sifs GHIANGS ng é%;%lge&%r %S‘th?c?g)e pBSﬂbH‘iﬂ%f eeding tube

900. des e positi nlng me a grasping clip 715
whi ch can cfeedingtube according teednstieeetbodimstitaielt fresefeinventionOPigufes2530st | n

hi
grasping anﬂugtya%e Ell rrrllgthockiI of gﬁcmg a feeding tube in the small intestine as an alternative to

standard JET-PEG type procedures.

[00134] Referring first to Figure 31, the endoscope 1000 disposed within the sheath assembly
comprising the handle 100, sheath 200 and endcap 400 can be advanced through the
mouth to position the distal end of the endoscope and the endcap 400 within the stomach
of the patient. A light source (such as a light source associated with the distal end of the
endoscope) can be employed from within the stomach to transilluminate the abdominal

) wall, so that the position of the endoscope within the stomach can be observed from
outside the patient. A small, percutaneous incision can be made through the abdominal
wall, and a needle 22/cannula 24, such as a 14 gauge needle 22/cannula 24 can be
inserted through the incision so that the distal tip of the needle and the distal end of the

cannula can be positioned within the stomach.

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

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



700 along carrier 500. [001381 Referring to Figure 34, with the positioning
menber 700 held in position, the endoscope and sheath assenbly can be
retracted proxinmally fromthe stonmach, such that the feeding 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 wire 32.
-35- [00139] Referring to Figure 35, the suture 930 and tip 920 can be
pul l ed through the incision until bunper 910 is positioned against the

i nside surface of the stomach, with the portion 904 of the feeding tube

i ncluding the port through which food is provided being positioned in the
smal | intestine (such as the jejunum.-BReéferring to Figure 36 an external
seal 940 can be advanced over the feeding tube 900 to fit against the

patients skiife 3] PHeRiNdodcBBe andhesth A8sembiecah ®8 diihcbd'8i8tafl ) Grofitthe MMk 1O
sever the tip 920 fromthe feeding tube,” along wth any unneeded | ength of

t he tube, dnt9 the smallintegtinges showrpa Figwe 82.oned on the end of the feeding
tube external of the patient. In Figure 37, the endoscope and sheath

assqoiI3e] arreferfiapfo FigiR\Vi3da fidedgttlie 0Bdak BE advaBOslyalom e Idh@t SRR §hgathube 900
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i ntestine, assemnbly sushithat thefeeding tube §0@ parses thsough therlgor provided by SWideWire nt est i ne
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ext ends through a percutaneous incfsion in he patient's 3 tract (eg.
smal | i nt esTherpedximaDpdrtidn 968 camtescodgrutediusing stRELG feedingwutiead thieolypposi t i oni ng

and endcap 400 .(suc s.an ela J dcap 400 heat h .200 on an
endoscope 7T 0 t ’ y into
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the pati entkitslafe SQiEblepidhi VikysTHalthtdre 5EWhB&ingl fif.i cult to manually [oad an
endoscope into a sheath having an endcap, such as by gripping the conponents

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

) desired, the positioning member 700 can include a grasping clip 715 which can clip onto
or otherwise be fastened to member 700 to assist in grasping and pushing the member

700 along carrier 500.

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

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



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 nay be desirable to maintain
a certain angular "o'clock” orientation of the endcap with respect to the
endoscope. In the course of applying the force to urge the endcap onto the
endoscope, the desired o' clock orientation may be inadvertently | ost,
requiring re-intallation. The nmethod and conmponents illustrated in Figures
38-42 can be enployed to assist in proper installation of an endcap (and
associ ated sheath and track) -36- onto an endoscope. Additionally, the

nmet hod and conponents can be enployed to intall an endcap on an endoscope
even if no sheath and or track is enplo%%d [00142] Referring to Figure 38,
an endcap | oading elenent is shown in the formof a nose cone 2100. The

nos ¢00189k Zﬂe@é}nﬁgfb Ihguxdi3spms e, 93aned ¢1p r920 earl b¢ piltdaliroagh thg hicltorgiiitil
material, such as ric materj nose cone 2100 can include a
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incision through the stomach and through the patient’s abdominal wall and skin.

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

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

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

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

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



cone 2100, and the radially outward surfaces of the prongs 2120 can define a
second dianeter of the nose cone, with the second di aneter being greater
than the first diameter. The radially outer surface of each rounded prong
shoul der 2118 can be shaped to provide a snooth radial transition from each
spline to its associ ated prong. Accordingly, the rounded prong shoul ders
2118, together, provide a snooth radial transition fromthe first dianeter
to the second dianeter. The radially inward facing surfaces of the flexible
prongs 2120 can be spaced apart (either by being fornmed in that fashion, or
due to an applied force) to receive the distal end of the endoscope 1000.
-37- [00145] The splines 2114, rounded &;ong shoul ders 2118, and the prongs
2120 can be circunferentially spaced ap2#t at generally equal angul ar
intervals (e.g. for six splines, six prong shoulders, and six prongs, each

associ at ed ofdl dneBdogeopd) JA dditionall®] the hlethoidahé compéitdtscan be ehplBpaecmait 60
degree intervals about the circunference of the body portion 2110). [00146]

Each prong 22 £04rap of ap ghdosgons yen sfnpsheath agchon track peeraplp¥geh di y f aci ng surf ace,
as shown in Figure 38A and Figure 40A. Together, the slots 2124 in the
pr oM 42]1 2 Refiereiig tbeFigure G8) angridedreloading elgment is Eowai dhg formuwet aindssbuneh an
expandabl e ring, such as a silicone O- ring or_ Teflon O ring 2160 can be
seated. Th&!P&dfha nassrenevld0 con bedigpospble, a@%&ﬁ@ée tormed of p lightweighbd in Figure

38A can be r@dt&?ﬂ subh %@%ﬁol&rﬁ&r@c A t%gglf‘tTth\égB&é)&b%e 5366 QJnSinclﬁHefCQ Pﬁx@r %;?fs?on | nner

di aneter a materi a e endcap, outer dianeter o tal end of
t he endosdpe adddpluraitylof fhexible ploags 2F20(siapgeng? ROV Figere 38hnEhediftd], such

t hat when r 2 re dis ed between, t he ou urface, of e distal
end of 't e BALLEeE bodl gprierciiTiten BEtatndtori e ey Dot 21405 al 1

i nner surf ag# iRfude AehPOEEBdle D $15WARE ExteAdsAHolBIE tHRUYi8th &‘%ﬁgg@nﬁﬁ 21 [®in _
endoscope. One suitable thickness 2123 when six prongs 21 are enpl oyed is

about 0. 032 dirgetion tagYery toph¢ longituslinad axis a§thetbedyopertiag 2216 0T hebady@oriant s

2124, the dj |, en f n n.be inserte en the
orongs. 2120 10 2 Prdls 31 ADHRSERRAnd BBrq E LR BRTH SHBIAE O Cone
2100 and uppenifig 42(ef ¢nduspend. pr ong shoul ders 2118. The O-ring can

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

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

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



be stretched over the shoulders 2118 and be seated in the slots 2124 in
prongs 2120. The O-ring can thereby provide a radially inward conpressive
force on the prongs 2120, wurging the radially inwardly facing surfaces of

t he prongs 2120 into engagenent with the outer surface of the distal end of
t he endoscope 1000. [00148] Wth the nose cone 2100 positioned on the distal
end of the endoscope 1000 the endoscope 1000 is | oaded onto the sheath
assenbly (conprising the handl e 100, sheath 200, track 300, and endcap
400). The endoscope is | oaded onto the sheath assenbly such that the body
portion 2110 of nose cone 2100 extends distally fromthe endcap 400, -38- as
shown in Figure 39, and such that the proxinmal face of the endcap 400 abuts
agai nst prong shoul ders. The Oring 2180-and two proxi mal prong ends 2122
are shown in phantomin Figure 39, as the Oring and prong ends woul d be

i nsijgla4she Theeplites o, ré@itled Prongisioulders PhER) asdhaplongeQ12G carvste of a

substantially transparent filmmterial). [00149 Referring now to Figure 40
and Fi gur e cifounfezertiahiyisraced apprt af senesally sauelanguigninteryals (&gt fa s sPiResext endi ng

arms 2204 exf %n% A S a
grooved thr oulgr Eg%or e df %ﬁgwr'%r ouaﬁasg(?)c?%%ﬁgl #&lgﬂ%@g’g{/‘igg’q@eﬁ%d and
shaped t o peonp douidis dpaced|at 62 dOgred mterbalsiﬂ)duoﬁglctmtdnfwéricy ofitherbgdy pertispl i nes
2114 of boqﬁ ortion 2110 on nose cone 2100. The engagenent of the splines
2114 with t4é grooved bore 2210 prevents rotation of the handle 2200 with
respect to the nose cone 2100 and the endcap 400. Wile rotation of the
hand0 48P 0(Each pi‘nngéﬂ%cﬂn haye alsiot B 0efocrnedkin2i® Gutwanlly thche spefacs, i shbwinn an

| ternative embod, hat t d t b
avant ageods B B Fagte S0 T g IRe SHin i 2h e pings SLEDBERdes 1 ho”
nose cone Z44mfdrAtiallp Hiéfsted irboveih MRcHBRhHEARLR A, hends bidniceAdoan 400

and track 300 onto t oscope in such a way to maintain a desired
o' cl ock or irgtaatliefon OFringr21 G0rcan e s@oal. V\Tlnwad@!;;hedmessalfléaf theprongagh2is

optics and/. rkl istal en e, endosc
Vai nt ai ni ng ETERHR AT S0 Eptee Predl ok e et Piopt BB16EY 3R nose
cone 2100 dcaserdidhdtét aBd eiatkriag oBthg ehdvap, the abteodiamerer 6f thé Bital ERCHf tBOO0 Wit h
respect to the } distal end of the endoscope 1000.

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

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

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

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

2120 are employed is about 0.032 inch.

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

outer surface of the distal end of the endoscope 1000.

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



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

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

provi ded, one for each groove in the through bore 2210. The extensions 2700
can be separated by a distance substantially equal to the width of the
grooves in the through bore 2210. The extensions 2700 each have a
proximally facing surface 2710. Together, the surfaces 2710 can engage the
di stal surface 412 of endcap 400 as hande -39- 2200 is advanced proxinally
al ong nose cone 2100. Providing separate, spaced apart surfaces 2710 can be

benefi ci al ab ShoWnEi Figire 99,taRe st Bt th prokin®i) ¢4 Rf MnlEHM00IbAE aghinstched
bet ween the nose cone 2100 and the handl e 2200 as the handl e 2200 provi des a

pushi ng f oPEwgshenlders. EheiQ=insIG0and twe preyimal ppangandy 2 L ase phAwn ilg f or ce on

t he di stal ) f kR l gyr pul |
ring 2300 nggﬁga%F%@Eﬁ%ﬂggﬁggpgné%gfégﬁéﬁgﬁagﬁg%Egﬁ%ggﬁ%%#ggh;%SG%Isuch as
W th a pinb23Biblevivhensieathed00ds mhdootsh sebspantially fragparent! filin maedalpnd i nt o

t hrough bore 2112 in nose cone 2100. The conbination of the pull ring 2300

U oL PR R0 SRR e g0

sli upp nose e spl'ine and groove
ar r angemnentoutveardiirigsextend igrarme 2 pidoaxteheirg febrs tabntrad ihb 22@8. (Therimbl22)8 f or ce on

he end hr oygh ia th 2100, whi |
he sams MR GREoaNGY HTpHRHORGEL e SoLUOHRSF G2l VR)EaRL S26tkhe ol st a
face of thephgRdedPertitny h&&@@@%&%ﬁ&eﬂ%m%ﬁﬁ%aﬁg a%?%@spﬁﬁ%llh%@w@

Referring to Figure 42, the application of suc ces'is Illustrat’ed
schemat i calpostidm2116on ovse @860 16(hdlR3ngageBenpef the splinen2t Hewithithe groavgd 2300 i n

the direction iNdi cated by . arrow,2350 wh | ushing.on the h e 2200 in
the i rct 101k A2 BRr<Bte Bipiad phihs nande 2200 wih Bishets BB goropg SRR o t e
di stal end (g erdos 4000 OWERPR LA G Hechahdlie 26D Wit réspect t@fHeqds@édne 2180 Pr ongs
2120, such that the prongs 2120 can di sengage fromthe distal end

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.

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



of the endoscope 1000 and be pulled through the through bore 420 of the
endcap 400. O- ring 2160 can renai n positioned about the endoscope proxinal
of the endcap 400. 1001531 In the installation enbodi nrent shown in Figures
38-42, a distal pulling force is applied to the outside surface of the
endoscope 1000 with flexible prongs 2120 as a proximal pushing force is
provi ded by handl e 2200 agai nst the distal face of the endcap 400. Figures
43-47 illustrate an alternative apparatus and nethod for use in positioning
an endcap on an endoscope, which can be enployed to provide a pulling force
at an internal surface of an endoscope such as an internal surface of a
wor ki ng channel of an endoscope, eﬁ)ushlng force is applied to the
endcap. The sheath and track are onltt 1 -40- fromthe Figures for
clarity, with it being understood that the apparatus and nethod illustrated

i n Fi gur es 2200 # adeagedpronfeddlytalongamsd cond 2200.cPdoRingsephrate, spasédhpagtnd of an
endoscope, including in ap |IC?'[I ons where a sheath and/or track is not

enpl oyed. PwdAcsHIE’ lﬁcgabsba@ jeial i reyratag the material of prdegp 4GP from being oadi ng
appar at us ?9{&9% tgégﬂefd #Hih&seddnd 2 ®an %ﬁéﬁﬁhﬁ%ﬁéﬁs&% E\h@gaboé E%Vﬁi%é tion of

t he apparatus I'n FI gures 4 endcap

illustrati qmsmmgﬁmmamm dnkican4(lﬁelndq;rongslétmprovhde laullingdorn do i dm‘t@b | S not
part of the B rat 3000. Figures 45, 46, and 47 illustrate steps in

enpl oyi ng FH@ ﬁ% ﬁ§m3000 to |l oad an endcap 400 on and endoscope, with
the endoscope and endcap being illustrated to be generally transparent for
pur pidEE] ofRefartingisn Figure dih, apull th@2300yis §howmagtacteddo aplistdl@ndnfithemdssseope coul d

be formed qf generall arent materials if. desir Appar at us
5000 nol udde8 SuGtR e pincAO8 R ex¥ v igh s o BBt A IR T anol at 1 ng
section 33Q19mugmlsbr@2[ 128 n3é6bneA306. MPNECdntbiftiH o€ Shefpul ity 2500 nidufitedRpar at us
3000 can include one or nore expandabl e nenbers, such as resilient

cyl i nders 3modistalgndei theanose eong2d 80 and thnﬂlemdiaﬂw:dablef supparted oatlfrasepe, such
as by bei n%o?()?frgtg ﬁ@@gaﬁﬁﬁehdnﬂt qv‘é’%fr ma#% aféﬁ%ﬁg a?lfs%rtstgﬁr SRfosggRe- COylinders

3500 can be ber: or synt hetic
el ast omer i gultig&tensiled forw‘)mtheen@@ad@ 109ditlebhgh theendcap 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.

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

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

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

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



conpressed axially. Alternatively, other types of expandable nenbers could
be enployed, such as nenbers which expand by inflation. [00156] Referring
to Figure 46, the cylinders 3500 can be expanded to engage the inside
surface of the working channel. Expansion of the rubber cylinders can be
provided, in part, in connection with the rotation of rotation section
3200, as described nore fully below. [00157] Referring to Figure 47, with
the cylinders 3500 expanded within the working channel of the endoscope to
conpressively engage the radially inner surface of the working channel, the
transl ating section 3300 can be drawn distally relative to body section 3100
(as indicated by arrows 3302 in Figure 47). As shown in the Figures, body
section 3100 can include a recess 31204having a proximally facing surface
3122 for engaging the distal -41- surface 412 of endcap 400. As translating

section 33G0) feH ﬂlk gl'aﬂM, ?,‘”t?‘?{ g ﬁd&&t&&@%a Se;%ﬁ) g%égﬂqetﬁoae cylinders

3500 can be retrac e to bo Accordingly,
t he conbi ndlustmatedfin FimrqsuBMh@nfoemml tpipositicieah emicahen ﬂredhnmimpé obsn t he

cylinders 3500 beln uIIed d stally while en ing the insi urface of
The. vor ki ngndexarm i R ansli it Yne st Bt ek sk PRkt ce. oxer ted
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hub 3316 . OX j i i 3318. Th i i 3318
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ext end outwar rom rough slots provided between body

[00155] Apparatus 3000 includes a body section 3100, a rotation section 3200, and translating
section 3300, and a ring 3400. As shown in Figures 45 and 46, the apparatus 3000 can
include one or more expandable members, such as resilient cylinders 3500, which can
engage an internal surface of the endoscope, such as by being positioned within a
working channel of the endoscope. Cylinders 3500 can be formed of any suitable
material, such as rubber or synthetic elastomeric materials, which expands radially when
compressed axially. Alternatively, other types of expandable members could be

) employed, such as members which expand by inflation.

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

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

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

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



portion shell halves 3106 and 3108. [00160] Referring to Figure 44 and
Figure 48, rotating section 3200 can be supported at an end of body portion
3100 such that rotating section 3200 is rotatable with respect to body
portion 3100 and such that rotating section is rotatable with respect to
transl ating section 3100. As shown in Figure 48, rotating section 3200 can
have end 3202 received wthin a recess 3105 provided by body hal ves 3106
and 3108. End 3202 can include a ring 3204 forned on an outer surface of
end 3202. The ring 3204 is received in a groove 3107, which can be forned
on an inside surfaces of body halves 3106 and 3108. The mating of ring 3204
in groove 3107 permts section 3200 to rotate with respect to body section
3100, while preventing translation of séktion 3200 with respect to body
section 3100. -42- [00161] Rotating section 3200 can include a collar 3208

whi ch can Rgrfaliel 41D € eicap UDGEAS trhfs1dtRE 3ERioB B300 RirBRH distallly Rel a0 beay be
supported at an end of rotati ng@(sectl on 3200 such that Ring 3400 can rotate

freely abowsectiond1P@rbg exlimders358& ran bsrretranted distally relptive de besty ssotdan 3100.

i ndependent £ th osit-1 an of- .1 ot at i sect |. 3200, ordingly, the
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section 3200 is rotated. 500162] igure 48 provides an enIarPed schemati c
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ral bo ng the le
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central bore 3342, and sized w respect re 3342 and supported in
bore_ 3 tQ rotate freely within bore 3342 The shaft 3350 can extend from
a f ﬁ?@%ﬁndﬂ@ﬁ?}’o‘ﬂ%‘%ﬁ@ GrOR ﬁ_ﬁths Sepertie, 00Nl Ny Ve deserbedia M n on ar ged
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second end 3354 can be enployed to conpress the cylinders 3350.

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.

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

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

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



[00163] Referring to Figure 48, an internally threaded nenber 3360 is

di sposed at an end of the hub 3316. The internally threaded nenber 3360 can
be in the formof a nut having an internally threaded through hole that is
generally coaxially aligned with respect to central bore 3342 and enl arged
bore section 3344. The internally threaded nmenber 3360 is fixed wth
respect to translating section 3300. [00164] Rotating section 3200 can

i nclude a longitudinally extending internal channel 3242 which is generally
coaxially aligned with respect to bore 3342. An externally threaded nenber
3260 is disposed to slide in bore 3242. The nmenber 3260 can be in the form
of a screw having a non-circular head 3262, a |ongitudinally extended
external threaded portion 3264, and a‘ﬂ%ngidtudinally ext endi ng t hrough
bore 3266. Through bore 3266 extends -43- the length of the screw 3260, and
can [0026#] arRatatingrsactlond@i280redreincide e doltan 3268 which cahbé pripfeddy fidgersad notategh.
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Figure 48. shown including an enlarged bore section 3344 extending along the length of hub 3316.
A shaft 3350 extends through central bore 3342, and sized with respect to bore 3342 and
supported in bore 3342 to rotate freely within bore 3342. The shaft 3350 can extend from
a first end 3352, to a second end 3354. Second end 3354 can have an enlarged diameter
relative to the remaining length of the shaft 3350, so that the second end 3354 can be

employed to compress the cylinders 3350.

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

with respect to translating section 3300.

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

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



[00167] Referring to Figure 49, cylinders 3500 can be supported on a portion
of the shaft 3350 which extends from bore 3342. Cylinders 3500 can be
supported on a portion of the shaft 3350 which extends outwardly from an
end face 3302 of translating section 3300. One cylinder 3500 can be

di sposed on shaft 3350 between shaft end 3354 and a spacer 3352. Spacer
3352 is forned of a material which is relatively harder and | ess resilient
than 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 disposed on
shaft 3350 between the second cylinder 3500 and end face 3302, as shown in
Figure 49. -44- [001681 To enpl oy the a4gparatus 3000 to |l oad an endcap onto
an endoscope, the apparatus 3000 is positioned with respect to the endcap

and e”dosc?&q{e@gﬁh ?M{“@h\é’@cnje{?v 64N ¢ léaog';)agﬁm%&%l di%@%%igéd %QF%Q% %gf!t 3300 in a

forward posit respect  to t y section end 3350
and cyl i ndéas0 tefthroughp sBheoughrbord3266mak be gizedhauch dhiat sliaft 385 Oenajomtatpe; with

t he endfachBBOZ of translatﬁgg section 3300 against the distal end face of
the endosdBER WIhESRACL 1R SEs™ 3490 3122 of body section 3100 agai nst the
distal face of the endcap. Rotating section 3200 is then rotated (such as
vi a[0dbSlar Th2head 326Riof kerewt3a60 oan haya thesshapcofenre Sl &i0pdlygano Bore 3242 ihi n nut

3360. As screw 3260 r tes, screw 326 transl.ates,in a rearward.direction
n bor 6 32 et RG SeEe A1 5 AT ARSI CHPSPecH AEA SR SULar g B PR 3260,
Rear war d Mgy (9.%. RS EMaB&BEs-RUBHET h§£lﬁ§2‘629§3hé)é§or?a§',5§o THaREraY 9260 W“' ch in
turn causes the shaft 3350 and shaft end 3354 to nbve rearward relative to

t he translican tramslate ot hose 33120@]ativérterretaing seetior 3200 hut such that serew326BB00 and

causi ng the linders .to.ex d radia conpr essi v en e the

Cho de”sur rangtanedfs otape i HBARTR bfinf 2. HleniRBL oR e Sp R R wi e
the cylindeesd SH0VHYPRORRESs 4 Keyl dteotivdd et ferpRARRInglidilparfRRassepe, the
thunb can be inserted in ring 3400 and two fingers can be inserted in ring
gri ps 3318.screw26fiwithént the ibareri2dg, whilgrnsurimegthatsaressstatesavitioeatatngdestionce on
transl ati ng 6@cti on 3300 such that section 3300 is drawn rearward with
respect to %ody section 3100. Drawi ng the

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

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

) [00167] Referring to Figure 49, cylinders 3500 can be supported on a portion of the shaft 3350

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

end face 3302, as shown in Figure 49.



transl ating section 3300 rearward as shown in Figure 47 (in the direction of
arrows 3302) also results in the shaft 3350 and cylinders 3500 novi ng
rearward. Because the shaft 3350 and cylinders 3500 nove rearward together
with translating section 3300, the cylinders are not expanded further. The
rearward force on shaft 3350 (tensile force in shaft 3350) and cylinders
3500 (which engage the internal surface of the endoscope) exerts a rearward
force on the endoscope (pulling force on endoscope), while surface 3122 on
body section 3100 pushes on the distal face of the endcap. Accordingly, as
the section 3300 is drawn rearward with respect to body section 3100, a
pulling force is exerted on an inner surface of the endosopce, while a
pushing force is exerted on a distal fé4te of the endcap, thereby urging the
encap onto the distal end of the endoscope. -45- [001701 While the present

| NVEOU168IN Maseniit@nthe lappdratha 86D toYoademeni@ipionto &f erkloysopa) the appackitne3009, it is
not the intention of the applicant to restrict or limt_the spirit and scope
of the appdhersgiongd withgespgctdo the cadeapiand endaseons as showa i Kigpse4S, with thechanges,

and substi | e at%p& - Skl ' 2 arting
fromthe sté%%%el&g% s\te’ht(lladnl 3;53)22{1 flcf)énrql r ﬁ@@%ﬂcﬁ%&mgnggﬁ%sgxgarﬁ;ﬂ@t ﬂg@ of the
present i nsbkaft erm33%8sint eglindetrd 3500 dispestdiim theevarkingchammetiefthe ymdnstopef a
feedi ng tube through t uth and esp s, .but i i 11, be understood the
bresent | moSH o dtace TTa0E Mt SRRl feaies hechiedlimd 456 Ay and 1 or

Instance, A@NcSpdnd'Waf shuPacdizn OF b BB seon1 06 38Ahdt &% diSthratd\6F thody t hr ough
ot her openings, including other naturally occurfing openings in the body.

Mor eover, tendcapt Rotating sewsion 326¢ ks thé¢ronotated fuiclnas win eollani32A8), whichretation

i nvention can be al tively.described as a ns, for proyidi ng the
function peffseife ngwﬁ’ oé?%%‘gﬂ nufll;?@ 48 sﬁ@%%rrg?geéds"?%# he foregoing
descri pti ORran§late§ fvd ey diedtioffin BX8IR4E in adtdrdaied with BRI piftRAF fHeGRlehddNs May
occur to those skilled in the art without departing from'the scope and

spirit of tdRscreapéfdBgarvrasd movement pfscrgw 3260 pushipsshaigollar 3356 rearward,
which in turn causes the shaft 3350 and shaft end 3354 to move rearward relative to the

translation section 3100, thereby compressing the cylinders 3500 and causing the
cylinders to expand radially and compressively engage the inside surface of the working

channel of the endoscope.

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

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

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

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



1. An apparatus for positioning a device on an end of an endoscope, the
apparatus conprising: a first conponent for applying a force to the device;
and a second conponent operatively associated with the first conponent and
novable w th respect to the first conponent, wherein the second conponent
is adapted to applying a force to the endoscope through an opening in the
device. 2. The apparatus of Claim1l wherein the first conponent is adapted
to apply a force to the device sinultaneously with the second conponent
applying the force to the endoscope. 3. The apparatus of Claim1l wherein
t he second conponent is adapted to apply a force to an outer surface of the
endoscope. 4. The apparatus of Claim1l wherein the second conponent is
adapted to apply a force to a surface #5sociated with an internal passage
in the endoscope. 5. The apparatus of Claim 1l conprising an conponent which
i s expandabl e to engage the endoscope. 6. The apparatus of Claim1l wherein
the first conponent is adapted to apply a pushing force to the device, and
th t i ret
comeu 0], "RRESAPErCATRRRn 45 bOAPTIBiu A by SAANICH M e Binepls By 1 e

appl i cat i ons it thehiateptichofthe ﬁmﬂment td resthiet apmrtaﬁmlritmndpe@etdf@m arpgexaia:dendcap
on the distal end of an endoscope, the, apparatus conprising: 1 -47- a
| oadi ng eI @Fﬁéﬂ% tosypiAstay. né‘]“é“elf‘i"%ssqthf‘éH@‘%&W&S’éh%&rﬂ&délﬁw‘“ﬁms pikl ggcuend si zed

(B35 of TSR RO PO ol it sy <o
| oadi ng el elmaduvwe(anw meﬂmd odt}pal presa:hi inyention haebéehii Bustrated am ggdation to
deployment of a feeding tube through the mouth and esophagus, but it will be understood
) the present invention has applicability to other portions of the body, and for instance,
could be used to direct medical accessories into the body through other openings,
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.



9. The apparatus of Claim8 further conprising a ring sized to pass over the
first end of the |oading elenent and capabl e of being expanded over the
prongs. 10. The apparatus of Claim8 further conprising a nenber slidable
with respect to the |oading elenment and having a surface for applying a
force to the endcap. 11. An apparatus for use in association with an
endoscope, the apparatus conprising: a conponent having a first
configuration receivable in a passageway in an endoscope, and a second
configuration for engaging an inner surface of the passageway; and a
mechani sm operably associated with the nenber for reversibly changing the
menber between the first configuration and the second configuration. 12.
The apparatus of O aim 11 wherein the c8fponent is expandable froma first
di aneter associated with the first configuration to have a second | arger

di aneter awhatis@leighed:th the second configuration. 13. The apparatus of
Claim 1l conprising a translating section and a rotating section, wherein

the rotati ection is operable to.reversib change the conponent between
the "1 rst s Shneier Bp ARRiAEs A Lo AR b, BeCHIRRRE "secti on 1 s
operabl e tocopippiinge a pulling force on the conmponent. 14. The apparatus of
Claim 11l wherein the mechanismis operable to conpress the conponent in a
first direction,

rej.n.c A i f, the.co nent in the first
direction causes @Eﬂco\g@nﬂgdﬁg%rt%wngi%gﬁ%t?r%hea&svécfzéogfpc?odi rection to engage the

inner surface of the passageway in the endoscope.
a second component operatively associated with the first component and movable

with respect to the first component, wherein the second component is adapted to

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

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

endoscope.

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

an outer surface of the endoscope.

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

a surface associated with an internal passage in the endoscope.

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

the endoscope.

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

application of the pushing force.

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

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

endoscope.

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

resilient prongs.

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

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

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

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

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

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

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

between the first configuration and the second configuration.

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

associated with the second configuration.

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

a pulling force on the component.

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

surface of the passageway in the endoscope.





