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ENDOSCOPE ACCESSORY
WITH ANGULARLY ADJUSTABLE EXIT PORTAL

CROSS-REFERENCE TO RELATED APPLICATIONS

5 [0001] This application claims benefit of U.S. Provisional Application
No. 62/195,291, filed July 21, 2015, the entirety of which is incorporated herein by

reference.

FIELD

[0002] The present disclosuse relates to a medical device, and more

10 particularly to a device for covering and extending a working end portion of an optical
imaging endoscope. The device provides a flexible working channel extension in
communication with the working channel of the endoscope so that instryments can exit

out of the working cnd portion at various angles, while also protecting the working end
portion from ingress of bacteria, tissue, fluid, and other debris which could lead fo

15  infection and decreased performance of the scope.
BACKGROUND

[0003] Recent advances in optical imaging technology have allowed
many medical procedures to be performed today in a minimally invasive manner. The
cvolution of the more sophisticated, flexible scope with advanced visual capabilities

20 has allowed access to regions deep within the human body that could only be achieved
before with invasive surgical intervention. This modern day convenience has resulted
in an increase in the demand for, as well as the number of, endoscopic, laparoscopic,
arthroscopic, ophthalmoscopic, borescopic, or other remote imaging visualization
procedures performed every year in the U.S, While these procedures are relatively safe,

25 they are not without risks.

[0004] Endoscopy, for instance, is a procedure m which a lighted
visualization device called an endoscope is inserted into the patient’s body to ook

inside a body cavity or organ for the purpose of examination, diagnosis or treatment.
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The endoscope may be inserted through a small meision or through a natural opening
of the patient. In a bronchoscopy, the endoscope is inserted through the mouth, while
in a sigmoidoscopy, the endoscope is inseried through the rectum. Unlike most other

medical imaging devices, endoscopes are inserted dircctly into the organ.

[0005] Today, most endoscopes are reused. This means that, afier an
endoscopy, the endoscope goes through a cleaning, disinfecting or sterilizing, and
reprocessing procedure to be introduced back into the field for use in another endoscopy
on another patient. In some cases, the endoscope is reused several times a day on

several different patients,

[0006] While the cleaning, distnfecting and reprocessing procedure is a
rigorous one, there is no guarantee that the endoscopes will be absolutely free and clear
of any form of contamination. Modern day endoscopes have sophisticated and complex
optical visualization components inside very small and flexible tubular bodies, features
that enable these scopes to be as effective as they are in diagnosing or treating patients.
However, the trade off for these amenities is that they are difficult to clean becanse of
their small size, and numerous components. These scopes are introduced deep into
areas of the body which exposc the surfaces of thesc scopes to elements that could got
trapped within the scope or adhere to the surface, such as body fluids, blood, and even

tissue, increasing the risk of infection with each repeated use,

(00071 Endoscopes used in the gastrointestinal tract, especially specialty
endoscopes also known as duodenoscopes with a side-viewing capability, have an
added complexity in that they are in a bacteria nich environment. Typical
duodenoscopes have internal moving components like an elevator with hinges attached
to a cable for actuation. The elovator is used to deflect and therefore change the
direction of instruments passed down the scope’s working channel. This ¢lovator is
beneficial in that it can allow the user to change the direction of a wire or a catheter to
direct the wire or catheter into a specific opening, so that onc or naore Instruments can
be turned fo enter a particular body lumen, However, given the size, location and
movement of the elevator during use, the elevator creates cleaning issues, including the

risk that bacteria finds s way into the elevator’s hinges and other hard to clean
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locations on the scope. This provides an opportunity for bacteria to colonize and
become drug resistant, creating the risk of significant illness and even death for a
patient. This infection risk is also present in the cable mechanisms that are used to
move the elevator mechanism back and forth and in other aspects of current scope
designs. Moreover, in addifion o the health risks posed by bacterial contamination, the
accumuiation of fluid, debris, bacteria, particudates, and other unwanted matter in these
hard to clean areas of the scope also impact performance, shortening the useful life of

these reusable scopes.

[O008] Accordingly, it is desirable to provide devices which serve as
convenient accessories for currently existing endoscopes to reduce the risk of
contamination and infocction, while also improving the performance of the endoscope.
ft is particularly desirable to provide an accessory for a duodenoscope that allows the
user simultaneously to protect the working end from bacterial contamination and also
enable instruments to exit out of the working end of the scope at different angles with

case.
SUMMARY

[0009] The present disclosuredisclosure provides a coupler device for
covering and sealing a portion of the working end of a side viewing endoscope, with a
flexible and tubular working channel extension that extends the working channel of the
scope and canr be angularly adjustable. The coupler device protects the scope and its
components, particularly the scope elevator, to reduce the risk of debris, fluid and other
matter ending up in the elevator and behind the elevator and the working channel,
potentially causing infection risk and, in some embodiments, the device has its own
way 10 articuiate mstruments, eliminating the need to have a scope with an elevator,

The device may be single use disposable or reusable,

(0010} The coupler device may be provided as a single-use disposable
accessory 1o an endoscope that provides the user with the ability to change the angle of
exit of a device being advanced out of the working channel of an endoscope, without
exposing the distal end of the scope to bacteria, debris, fluid and particulate matter. In

some embodiments, the device attaches o the end of the endoscope and covers the
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working channel of the eadoscope with a working channel cxtension in the coupler
device, allowing an instrument 1o be passed down the working channel of the endoscope
and into the working channel extension of the coupler device. The working channel
extenston can provide a seal against the scope working channel, so instruments can be
passed back and forth through the scope working channel and out the working channel
extension of the coupler device without tluid and bacteria entering arcas outside of the
scope working channel. This seal is accomplished, in some embodiments, through an
extension of the device working channel into the scope working channel, through a
gasket on the end of the working channel extension, by way of 2 temporary glue,
through pressure and the seal of the overall device against the distal ond of the scope,
through the selection of elastic and elastomeric materials, and other suitable and

alternative means.

[0011] The working channel extension of the coupler device can be
made of one or more materials with elastic propertics. The materials can include
biocompatible material(s) when the device is intended for medical applications, which
may include, without limitation, elastic and elastomeric materials, as well as
combinations of rigid and flexible materials, including siticone joined to polycarbonate

and other materials joined to a biocompatible metal.

[0012] In some embodiments, the working channel extension of the
coupler device may include an elastic biocompatible matertal that reduces the friction
involving in passing devices through the working channel extension, which is joined to
a biocompatible metal, such as a coil spring, an additional elastic material that is joined
to the biocompatible meial, to improve flexibility, reduce kinking aad aid in sealing the

working channel of the device against the endoscope’s working channel.

(0013] In some embodiments, the device aliows the user to articulate the
working channel of the device in the direction preferred by the user of the endoscope,
so that a wire, catheter or other instrument being advanced down the working chaancl
of the endoscope can direct the wire or catheter or other instrument in a preferred
direction different than the angle at which the instrument would exit the endoscope if

the coupler device was not in place or if an elevator in the scope is not used. This
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redirection of an instrument has the bencfit of assisting with the navigation of the
device, while not allowing fluid, debris, particulate matter, bacteria and other unwanted
clements to enter hard to clean areas of the endoscope, especially at the distal end of

the endoscope.

[0014] The benefits of the invention include allowing the physician to
change the angle of exit. so that one or more devices can be tumed to enter a particular
body lumen, such as a biliary duct or pancreatic duct, or other hard to reach area,
including in non-medical procedures, while sealing the distal end of the scope fo
prevent infection and the intrusion of debris and particulate matter into interior elements

of the scope that are hard to reach to effectively clean.

[0015] In some embodiments, the device may be formed of an optically
clear material that covers the end of the endoscope and seals the end of the endoscope,
allowing visualization of the endoscope’s camera without obscuring the view by the
device. The optically clear material may also cover the endoscope’s light guide to allow
the light projected by the endoscope to illuminate the ficld of view of the endoscope.
in some cmbodiments, the optically clear material may include navigation markers to
oricent the user when visualizing tissue, such as markers to identify the refative position

of the scope as the user visualizes the tissue through the optically clear material.

[0016] In embodiments, the optically clear material may also include
other markers fo guide the user with confirmation of the accurate placement of the
optically clear material over the endoscope’s camera and, if applicable, over the

endoscope’s light guide.

(00171 In some embodiments, the device may arliculale instruments
through the device through a cable in a sealed sheath that is attached to the flexible
working channel extension in the coupler device, allowing the user to advance and
refract the cable to move the working channel extension backward and forward to
change the angle of exit from the flexible working channel in order to direct an

instrument to a desired direction.

PCT/US2M6/043371
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[O018] In some embodiments, the device may have multiple cabies so
the angle of exit can be articulated in multiple directions, including in different
quadrants, unlike with the current endoscope elevators, which can only deflect and
therefore redirect an instrument in a single axis due to the limited travel of endoscope

5 clevators, which can only be raised or lowered, but not moved from side to side or
articulated mmto other quadrants. In some embodiments, the cable(s) may be attached
directly to the working channel extension or to other devices that can be articulated and
cause the working channel extension to change its angle of exit, including, for example,
a dowel underneath the working channel extension, but encased in the device that can

10 beadvanced forward and backward to move the working channei extension as the cable
is advanced and retracted. In some embodiments, the articulation ability of the coupler
device may be created with an clevator embedded m the coupler device, which is

disposable and therefore thrown away aficr the procedure.

[0019] The articulation ability of the coupler device may also take place

15  with elements that do not involve cables, including for example, piezo electric
materials, micre motors, organic semiconductors, and electrically activated polymers.

in some embodiments, the articulation ability of the coupler device may also take place

with the transfer of force fo the working channel extension or an embedded clevator
through interlocking connectors that transfer force, wires that twist, slidable sheaths,

20 and memory metals that change shape through the transfor of temperature, In some
embodiments, the device includes a power connector or motors to deliver energy,
inciuding clectromagnetic encrgy, 1o the device to causc a traasfer in force to change

the angle of exil from the coupler device as an instrument is passed through the device,

or in advance of passing an instrument through the device. This transfer of force can

25  include causing the device to rotate as it exits the working channel extension. The
device may be navigated and articulated by the user directly, or as part of a robotic
system in which the users input is translated through the system through various means,
inciuding cables, power connectors, motors, electromagnetic energy, slideable sheaths,
haptics, computer-guided and directed input, and other means to direct and guide the

3¢ dovice to its intended location, including to specific diagnosis and treatment objectives

in a paiient, or in non-medical applications, to a desired remote location.
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[0020] In some embodiments, the device may be integrated into a scope
and configured to be detachable and reusable for separate cleaning, including manual
cleaning, in an autoclave, an ETO sterilizer, gamma sterilizer, and other sterilization

methods.

[o021] The articulation aspect of the coupler device may include a
locking feature or capability to affix the angle of exit in the working channel extension
at a specitic angle. In some embodiments, the specific angle of exit may be aimed at a
specific point in the gastromntestinal tract, such as a biliary or pancreatic duct, or the
angle of exit may be affixed so that a wire or other imstrument inside the working
channel temporarily cannot be advanced, locking the instrument in position temporarily
to aid in the exchange of instruments or to improve navigation of the imstrument

ternporarily.

(00221 The device may include a disposable or reusable control
mechanism that attaches to the endoscope to arliculate the distal end of the coupler
device to change the angle of exit from the working chansel extension of the coupler
device. In some cmbodiments, this control mechanism may also lock the angle of exit
of the working channel extension or the working channcl extension may be locked
through clements in the endoscope itsclf, such as the elements that articulate the

endoscope’s elevator,

[0023] In some embodiments, the coupler device may cover the entire
distal end of the endoscope, or may just cover hard to clean areas. In some
embodiments, the coupler device may cover the distal end of the endoscope, ora portion
thereof, or it may include a sheath attached to the coupler device which covers the
entirety of the scope that is exposed to fluid, debris, particulate matter, bacteria and

other unwanted elements.

[0024] In some embodiments, the device includes an anti-infective
material. In another exemplary embodiment, the device includes an anti-infective
coating. In still another embodiment, the device includes a coating that is hydrophobic.
In yet another embodiment, the device is superhydrophobic. In even still another

embodiment, the device is anti-infective and hydrophobic. Further yot in another
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cmbodiment, the device is anti-infective and superhydrophebic. In further still another

excmplary embodiment, anti inflammatory coatings are incorporated into the device.

[0025] The device may include a silver ion coating and a silver hydrogel
applied, infused or made part of the device in the arca that covers or goes around the
scope elevators. The device may also include a valve or other element at the distal end
of the catheter channel and may in embodiments have a valve in the working channel
extension to prevent having fluid and debris traveling from the lumen back into the

scope working channel.

[0026] The device may include an electrical wire or other power
transmission point to enable the creation of an electrical field across a silver jon coating

to improve the activity of the silver ion coating or other coatiag to prevent infection.

(00271 It is to be understood that both the foregoing general description
and the following detailed description arc exemplary and explanatory only and are not
restrictive of the disclosure. Additional features of the disclosure will be set forth in

part in the description which follows or may be learned by practice of the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] The accompanying drawings, which are incorporated in and
constitute a part of this specification, illustrate several embodiments of the disclosure

and together with the description, serve to explain the principles of the disclosure.

[0029] FIGS. 1A and 1B are isometric views of an exemplary
embodiment of the coupler device of the present disclosure in use with a duodenum

scope.

[0030] FIGS. 2A and 2B show partial cutaway views of the coupler

device and a duodenum scope of FIGS. 1A and 1B, respectively.

[0031] FIG. 3 shows another cutaway view of the coupler device and a

duodenum scope of FIGS. 1A and 1B.
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[0032] FIG. 4 shows sl another cutaway view of the coupler device

and a duodenum scope of FIGS. 1A and 1B.

[0033] FIG. 5 is a cutaway side view of the coupler device and a

duodenum scope of FIGS. 1A and 1B in a first position.

5 [0034] FIG. 6 is a culaway side view of the coupler device and a

duodenum scope of FIGS. 1A and 1B in a second position.

[0035] FIG. 7 is a cutaway side view of the coupler device and a

duodenum scope of FIGS. 1A and 1B in a third position.

[0036] FIG. 8 is an enlarged side view of the working channel extension

10 with membrane of the coupler device of FIGS. 1A and 1B.

100371 FIG. 9 is a top-down view of the coupler device of FIGS. 1A and
iB.

[0038] FIG. 10 1s a cutaway view of another exemplary entbodiment of

a coupler device of the present disclosure.
15 [0039] FIG. 11 is a cutaway side view of the coupler device of FIG. 10.

F0040] FIG. 12 1s a cutaway side view of the coupler device of FIG. 10

in use with a duodenun: scope.

[0041] FIG. 13 is an calarged side view of an exemplary embodiment

of a working channel extension of the present disclosure.

20 (00421 FIG. 14 is another enlarged side view of the working channel

extension of FIG, 13,

[0043] FIG. F3A is a perspective view of the working channel extension
of FIG. 13 and FIG. 15B shows the working channel extension of FIG. 15A in use with

an instrument.
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[0044] FIG. 16 1s a perspective top-down view of the coupler device of
FIG, 1 with a locking feature.

[O045] FIG. 17 is a perspective view of another exemplary embodiment
of a working channel extension of the present disclosure.

DETAILED DESCRIPTION
[0046] Turning now fo the drawings, FIGS. 1A and 1B illustrate an

exemplary embodiment of a coupler device 10 of the present disclosure. The coupler
device 10 serves as an accessory component for currently existing endoscopes. The
device seals and covers infection prone areas of the scope to prevent ingress of debris,
fluid, or other unwanted matter that could lead to bacterial contamination and decreased
performance of the scope. In addition, the coupler device 10 provides a flexible
working channel for instruments 1o be inserted into the scope. The flexible working
channel can be angularly adjustable with case. As shown, the coupler device 1 may
be used with 2 duodenum scope 40 or other side-viewing scope instrument, It s
undersiood, of course, that the coupler device 10 may be adapted for use with end
viewing scopes as well, In addition, the coupler device 10 of the present disciosure can
be used with all types of scopes for different medical applications. The duodenum

scope 40 shown here is merely for lhustrative purposes.

[0047] As FIGS. 1A and 1B illustrate, the coupler device 10 may
comprise a main body 12, proximal end 14 and distal end 16, lower surface 18 and
upper surface 20. The proximal end 14 attaches onto a working end of a duodenum
scope 40, cxtending the working end portion of the scope 40. The upper surface 20
may include a lens and light guide 24 and a scope washer opening 28, which s used to
push fluid across the scope camera to wash debris off the camera and is also used to
push air across the camera 1o dry the camera and insuffiate the patient’s gastrointestinal
tract, In addition, the upper surface 20 includes a flexible working channel region 30
that includes a flexible working channel extension 34 that is surrounded by a flexible
membrane 38, This flexible membrane 38 serves as a protective hood or covering for
the working end of the coupler device 10, providing for flexible articulation while

scaling owt debris, fluid, bacteria or other unwanied matier,
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[O048] As shown in FIGS. 2A and 2B, the duodenum scope 40 may
comptise a light guide 44, lens 46 and washer opening 48. The coupler device 10
cooperates with each of these components of the scope 40 to provide a fully functioning
scope. The coupler device 10 does not interfere with the scope’s ability to emit a clear
image, but instead reduces the risk of contamination with each use. This benefit is
achieved by providing a coupler device 10 which attaches to the working end

components of the scope 40, and seals around the working end.

[0049] As further shown in FIGS. 1A, 1B, ZA, 2B, 3 and 4, the coupler
device 10 provides an extension of the scope’s working channgl 42, The working
channel extension 34 of the coupler device 10 in FIG. 1 is flexible and may contact the
scope’s working channel 42 by a scaled connection, as shown in FiG. 4, at the proximal
end 34a of the working channel extension. The distal end 34b of the working channel
extension 34 serves as an exit portal for instruments to pass through the scope 40 to

reach different areas of the body.

[0050] Additionally, the coupler device 10 provides a further scal
around the clevator 30 of the scope.  Because the coupler device 10 seals the clevator
40, risk of debris influx, fluids, bacieria and other matter build up behind the clevator
and working channel is reduced significantly. This influx of debris, bacteria and other
matter is belicved to be the reason for drug resistant infoctions with cirrent scopes
today. While preventing influx, the coupler device 10 advantageously maintains

flexibility to move the working channel extension 34,

(0031} In use, the scope’s working channel extension 34 permits
passage of instrumenis down the scope working channel 42 and through and out the
working channel extension 34 of the device 40 for assessment and treatment of tissue
and other matter. Such instruments may include cannula, catheters, stents and stent
delivery systems, papillotomes, wires, other imaging devices including mint-scopes,
baskets, snares and other devices for use with a scope in a lumen. This working channel
extension 34 is flexible enough that the elevator 50 of the scope 40 can raise and lower
the working channel extension 34 so that instruments can be advanced down and out of

the working channel extension distal end (or exit portal) 34b of the scope 40 at various
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angles, or be raised and lowered by a cable or other means to articulate the working

channel extension 34.

[0052] As FIGS. 5 to 7 illustrate, in use when the elevator 30 of the
scope 40 is actuated, the flexible working chanael extension 34 of the coupler device
moves or adjusts to this actuation, along the direction A—A. In FIG. 5, the elevator
50 is raised slightly, creating a hinged ramp or shoulder that pushes the working channel
extension 34 a corresponding angle and shifts the exit portal or distal end 34b of the
working channel extension to the left. In FIG. 6 the elevator is raised higher than in
FIG. 5, such that the distal end 34b of working channel extension 34 is likewise shifted
further to the left in comparison to FIG. 5, while FIG. 7 shows the elevator 50 raised
even higher and the distal end 34b of working channel extension 34 moved to the left

even further in comparison to FIGS. 5 and 6.

(00531 As FIG. 8 shows, the ability of the distal end 34b of working
channel extension 34 to shift along the width of the working channel region 30 of the
coupler device 10 is in part due to the fact that the distal end 34D is itself attached to a
flexible membranc 38. This flexible membrane 38 comprises a plurality of leose folds
or creases, allowing the excess material to stretch and bend as the clevator actuation
forces the working channel extension to bend and shift in response. In addition, the
{flexible membrane 38 acts as a protective cover or hood for the working channel region
38, preventing the ingress of fluids, debris, or other unwanted matter from getting inside
the scope 40 and causing a bacterial contamunation or the infusion of other unwanted

fluid, debris or particulate matter.

[0054] It is contemplated that the coupler deviee 10 of the present
disclosure may be configured for single, disposable use, or it may be configured for
reuse. The coupler device 10 may be made of any biocompatible material, such as for
example, silicone or another elastic or polymeric material. In addition, the material
may be transparent.  As shown in FIG. 9, the coupler device 10 may be formed of a
transparent material to provide a transparent covering of the scope camera and Hght

source, thereby allowing unhindered performance of the scope 40.

PCT/US2M6/043371
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[O055] FIGS. 10 to 12 show another oxemplary cmbodiment of a

coupler device 10 of the present disclosure. In this embodiment, the coupler device 10

is adapted for use with scopes that are actuated by cable and eliminates the need for the
clevator component. As illustrated, the coupler device 10 maintains the same structural

5 featlures as previously described, but now includes a further disposable external sheath
60 that can reccive an interior actuating cable 54 of the scope. This cable 54 can be
detached from the elevator and reattached fo the flexible working channel extension 34

of the coupler device 10. The elevator is no longer needed in this embodiment, as
actuation of the cable effects movement of the working channel extension 34, The

10 coxiemnal sheath 60 may be configured to attach directly 1o the scope 40, such as by
winding around the outside of the scope or by a friction fit connection. In embodiments,
multiple cables may be included in one or more sheaths to provide for articulation in
other quadrants than the single axis articulation with elevaiors in  current

duodenoscopes.

15 [0036] In other embediments, the coupler device 10 may also include a
closable port (Le., self-sealing) that allows for the injection of anti-adhesion, anti-
bacterial, anti-inflammatory or other drug or infusible matter that prevents the
adherence or colonization of bacteria on the scope. An applicator may be provided that
is integrated into the coupler device 10 with a port for delivery of the infusible matter.

20 Alternatively, the applicator may be separate from the coupler device 10 and applied to
the distal end of the scope 40. The infusible matter may include forms of silver,
inciuding in a gel or other solution, platdaum, copper, other anti-adhesion, anti-
bacterial, anti-infammatory or othet drug or infusible matter that is compatible with

the scope and coupler device materials and biocompatible for patient use.

25 [0037] In onc exemplary cmbodiment, the device includes an anti-
infcctive material. In another exemplary embodiment, the device includes an anti-
infective coating. In still another embodiment, the device includes a coating that is
hydrophobic. In yet another embodiment, the device is superhydrophobic. Tn even still
another embodiment, the device s anti-infective and hydrophobic.  Further yet in

30 another embodiment, the device is anti-infective and superhydrophobic. In further still
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another exemplary embodiment, anti inflammatory coatings arc incorporated mto the

device.

[0058] In one exemplary embodiment, the device 10 may include a
silver 1on coating. In ancther embodiment, the device 10 may have a silver hydrogel
applied, infused, or made part of the device 10 in the area that covers or goes around
the scope elevators. In addition to silver having antimicrobial properties, silver can also
conduct electricity. Thus, in still another embodiment, the device 10 may include an
electrical wire or other power fransmission point to enable the creation of an clectric
field across the silver ion coating to tmprove the ability of the silver ion coating to
prevent infection. In some embodiments, the electrical wire or other power
transmission point may also apply 10 other antimicrobial and conductive matenals,

including platinum and copper.

(00359 FIGS. 13 and 14 show another embodiment of the working
channel extension 134 of the present disclosure. As contemplated, the working channel
extensions may comprise a combination of different materials. For example, as shown
in FIG. 13, the working channel extension 134 may be formed of multiple elastic
materials joined to a biocompatibie metal. In some embodiments, one of the clastic
materials may be PTFE and another elastic material may be a biocompatible elastic
material that covers the biocompatible metal,  In the example of FIG. 13, the working
channel extension 134 may comprise an inner elastic material 110 and an outer elastic
material.  The outside of the working channel extension 134 may include a
biocompatible metal 130, which may take the form of a coil or winding 132, Tn one
embodiment, the biocompatible metal may be encapsulated by one or more of the elastic

materials.

[0060] In FIG. 14, the outer biocompatible clastic material 120 s
formed to create a gasket 122 to seal the proximal end of the working channel extension
against 134 the working chanacl of an cndoscope, creating a seal to prevent the

inirusion of unwanted bacieria, biomatter and other maferial into this sealed area,

10061} In FIG. 15A, a working channel extension 134 is shown with an

adjustable angle of exit © for locking ap instrument 104 in place. In this cmbodiment,
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when the anglc of exit © 1s adjusted, 1f creates compressive force 1a the working channel
134, locking an instrument 100 in place, as shown in FIG. 15B. This can be used to
fixate an instrument while a wire is advanced through the instrument, or to fixate a wire,

while a second instrument is exchanged over the wire.

[0062] In FIG. 16, an alternative embodiment is shown for locking an
instrument 00 in place. In this embodiment, the working channel extension 134 is
raised to a point in which the instrument 100 in the working channel extension 134 is
compressed against a lock 80 on the device 10, causing a change in the angle of exit of
the working channel extension 134 and locking the instrument 100 in a fixated place in

the working channel extension 134.

[0063] In FIG. 17, an alternative embodiment of the working channel
extension 234 is shown with a flange 268 for attaching the working channel extension

to the membrane material 38 that is part of the device 10.

[0064] Other erabodiments will be apparent to those skilled in the art
from consideration of the specification and practice of the embodiment disclosed
herein. 1t is intended that the specification and examples be considered as exemplary
only, with a true scope and spirit of the embodiment being indicated by the following

claims.
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(35) JP 2018-122121 A 2018.8.9

WO 2017/015480 PCT/US2M6/043371

-16-

What iy claimed is:

i A coupler device for an endoscope, comprising:

a main body comprising a proximal end configured to attach o a
5 working end of an endoscope, a closed distal end, and a flexible working channel

region,

the device further including a working channel extension that is
configured to attach at its proximal end to a working channel of the endoscope and
cxtends into an exit porial at its distal end, the exit portal residing on an outer surface
10 of the working channel region, the exit portal further being attached to a flexible

mecmbrane surrounding the working channcl region,

wherein the working channel extension is flexible and capabile of angular

adjustment by actuation of the endoscope.

2. The device of claim 1, whercin the endoscope imcludes an elevator for

15  angular adjustment of the working channel extension.

3 The device of claim 1, wherein the endoscope includes a cable for

angular adpustment of the working channel extension,

4, The device of claim 3, wherein the coupler device further includes a

sheath for receiving the cable.

20 5 The device of claim 1, further including a lens and light guide.
6. The device of claim 1, further including a scope washer opening.
7. The device of claim 1, further including a port for injection of fluids

and insuffiation.

8. The device of claim 1, further including a locking element for affixing

25  the angle of exit of the working channel extenston at a specitic angle.

9. The device of claim 7, wherein the port is a self-sealing pott.
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0. The device of claim 1, wheremn the flexible membrane comprises a

plurality of loose folds or creases.

11, The device of claim 1, wherein the coupler device comprises an elastic

or ¢lastomeric material,

5 12, The device of claim 10, wherein the coupler device comprises a

silicone malerial.

13, The device of claim 1, wherein the coupler device comprises a

transparent material.

{4, The device of claim 1, whercin the working channel extension

10 compriscs one or morce clastic biocompatibic materials.

15. The device of claim 14, where in the working channel extension
comprises one or more elastic biocompatible materials joined to a biccompatible

metal,
6. The device of claim 14, where one of the materials is PTFE.

15 17.  The device of claim 14, where the biocompatible metal is wound as a

spring around one of the elastic materials.

18 The device of claim 14, where the biocompatible metal is stainless
steel.
19 The device of claim 14, where the biocompatible metal is nitinol,
20 20.  The device of claim 17, where the biocompatible metal is covered by

an clastic material joined to the metal,

21, The device of claim 1, whercin the proximal end of the working
channel cxtension includes a gasket for sealing against the endoscope working

channel.
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22, The device of claim 1, wherein the distal end of the working channel

extension is flared for attachment to the device membrane.

23, The device of claim 1, wherein the endoscope comprises a side-

Viewing scope.

5 24, The device of claim 1, wherein the endoscope comprises a duodenum

scope.

25, The device of claim 1, wherein the endoscope inchides multiple cables

for angular adjustment of the working channe! extension in multiple axes.

26.  The device of claim 15, wherein the coupler device further includes a

10 sheath for receiving the cables to adjust the working channel extension.

27.  The device of claim 1, wherein the coupler includes an anti-microbial

coating.

28.  The device of claim 17, wherein the coupler includes a power

transmission point to create an electrical field across the coating.

15
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(57) Abstract: A medical device comprising an endoscope
accessory for attachment 1o the working end of an endoscope,
The coupler device provides a flexible working channel ex-
tension from the endoscope so that iustruments can exit the
endoscope at various angles. The device also provides a pro-
tective cover to reduce the ingress of debris, fluid, bacteria,
or other unwanted matter from the working end of the endo-
scope which conld lead to infection.
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