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(57) Abstract: An endoscope sheath comprising: (a) a tube configured to receive all or a portion of a shaft of an endoscope, the en-
doscope including a fight post in a proximal end region of the endoscope; and (b) an arm attached to and extending from a proximal
end region of the sheath; wherein the arm has one or more features that are in communication with the light post to orient the sheath
axially and rotationally with respect to the endoscope.
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ENDQSCOPE SHEATH ARM

FELD
{0001] The present ieachings generally relate o an endoscope sheath that receives all or a
portion of an endoscope and more specifically to an arm of an endoscope sheath that is used o
locate the endescope sheath relative to an endoscope.

BACKGROUND

[0002] Endoscopes are typically used for minimally invasive surgery or {o provide access ©
an internal location of a patient so that 8 doctor i provided with visual access., Endoscopes,
during use, may be inseried into a location that may include debris that may cover the end of
the endoscope and especially cover an imaging device located at the end of the endoscope.
For example, an endoscope being used for surgery may become covered by blood and the
blood may impair the vision of a surgeon so thal surgery becomes increasingly difficult.
Aftemipts have been made to provide various devices {o assist a surgeon in clearing the debris
from the imaging device of the endoscope and restore vision. These devices may remove some
of the debris from the imaging device of the endoscope, however, these devices may not
remove all of the debris and/or may leave spols on the imaging device, which may result in
condinued impairment.  Further, movement of the endoscope during use may cause axdal or
rotational movement of the device relative to the endoscope so that the devices become less
effective andfor impairs imaging using the imaging device.

{000G3] Examples of some endoscope cleaning devices may be found in U.S. Patent Nos.
4,846,722, 5.170,774; 5,419,308, 5,575,756, 6,110,103, 6,128,502, 6,447 446, and 7.811,228.
all of which are incorporated by refersnce in their entirety herein for all purposes. it would be
attractive to have an endoscope sheath having an arm that aligns a tip of an endoscope sheath
with endoscope tips of various viewing angles. |t would be atiractive {o have an endoscope
sheath that directs fluid and/or suction across a distal end of the endoscope so that debris and
other imagine hiocking substances are removed from the distal tip of the endoscope. it would
be attractive 1o have an endoscope sheath with an alignment device {Le.. an arm) that
rotationally and axially immobilizes the endoscope sheath with regard o the endoscope. What
is needed is an endoscope sheath that is configured to receive fluid, sucltion, one or more
functional devices, or 8 combination thereof so that the fluid, suction, one or more funclional

devices, or a combination thereof that extend from a proximal end {o a distal end.
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SUMMARY
[0004] The present ieachings meet one or more of the present needs by providing: an
endoscope sheath comprising: {a) a tube configured o receive all or a portion of a shaft of an
endoscope, the endoscope including a light post in a proximal end region of the endoscope; and
{b} an arm altached to and exiending from a proximal end region of the sheath; wherein the arm
has one or more features that are in communication with the light post to orient the sheath
axially and rotationally with respect to the endoscope.
[0008] Another possible embodiment of the present teachings comprises: an endoscope
sheath comprising: a tube configured o receive alt or a portion of an endoscape having: a distal
end, a proximal end, a shaft having a cvlindrical body, a light post extending from a proximal
end region of the endoscope; and an arm aftached {o and extending from a proximal end region
of the sheath; wherein the arm has a socket with an undercut that is configured fo secure the
endoscope sheath {o the light post and prevent axial movement of the sheath towards the
proximal end and the distal end with respect (o the endoscope.
[0006] The teachings herein provide an endoscope sheath having an arm that aligns a tip of
an endoscope sheath with endoscope tips of various angles. The teachings provide an
endoscope sheath that directs fluid andfor suction across a distal end of the endoscope so that
debris and other imagine blocking substances are removed from the distal tip of the endoscope.
The teachings provide an endoscope sheath with an arm that rotationally and axially
immobilizes the endoscope sheath with regard to the endoscope. The teachings provide an
endoscope sheath that is configured 1o receive fluid, suction, one or more functional devices, or
a combination thereof so that the fluid, suction, one or more funclional devices, or a combination
thereof extend from a proximal end o a distal end.

BRIEF DESCRIPTION OF THE DRAWINGS
[0007] FIG. 1A illustrates a top view of an endoscope sheath;
{8068] FIG. 18 flustrates a proximal end view of an endoscope sheath of FIG. 1A;
[0008] FIG. 1C illustrates a distal end view of an endoscope sheath of FIG. 1A,
[0010] FIG. 2 llustrates a cross sectional view of FIG 1C along lines A-A;
{0011] FIG. 3A illustrates a side view of an endoscope inserted in the endoscope sheath of
FIG. 1A
{0012} FIG. 38 llusirates 3 distal end view of FIG. 3A;



WO 2015/047990 PCT/US2014/056911

[6013] FIG. 4A llustrates an example of an endoscope with an imaging device at a 0 degree
angle;

[0014] FIG. 4B ilustrates an example of an endoscope with an imaging device at a 70
degree angle;

{0015] FIG. § illustrates a perspeciive view of an endoscope sheath and arm;

[6018] FIG 8 dlustrates a cross-sectional view of an arm extending from an endoscope
sheathy;

[0017] FIG. TA illustrates a side view of an example of an endoscope sheath including an
arm;

{0018] FIG. 7B illustrates a side view of another example of an endoscops sheath including
an arny;

{0019} FIG. 8 iHlustrates an example of a system including the endoscope sheath of the
teachings herein; and

[0020] FIG. 8 illustrates anocther example of a system including the endoscope sheath of the

teachings herein,

DETAILED DESCRIPTION

[0021] The explanations and illustrations presented herein are intended to acguaint others
skitled in the art with the teachings, its principles, and s practical application. Those skilled in
the art may adapt and apply the teachings in its numerous forms, as may be best suited {o the
reguirements of a particular use. Accordingly, the specific embodiments of the present
feachings as set forth are not intended as being exhaustive or limiting of the teachings. The
scope of the teachings should, therefore, be delermined not with reference o the above
description, but shouid instead be determined with reference o the appended claims, along with
the full scope of equivalents to which such claims are entifled. The disclosures of all articles and
references, including patent applications and publications, are incorporated by reference for all
purposes. Other combinations are also possible as will be gieaned from the following claims,
which are also hereby incorporated by reference into this written descriplion.

{0022} The present application claims priority to U.S. Provisional Patent Application Serial
No. §1/882,652, filed on Seplember 28, 2013, the contents of which are both incorporated by
reference hersin in their entirety for ail reasons. The present {eachings provide an endoscope
sheath for use in a system. The system of the teachings herein inchudes an irrigation source
and g suction sounrce that are both connected {0 an endoscope sheath that is in communication
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with an endoscope.  The system may include one of more contral modules. The system may
function to clean an endoscopa.  Praferably, the system functions o clean a distal tip of an
endoscope. More preferably, the system functions to clean an imaging device of an endoscope.
The sysiem may include one or more funchonal components that may extend proximate 1o a
distal end of an endoscope or beyond a distal end of an endoscape. The system may provide
one or more conduits relative {0 the endoscope. The system may protect the endoscope. The
system may include one or more sources of imigation fluid for use with the system and the one
of more sources of irrigation fluld, suction, or both may be controlied by one or more control
modules.

{0023] The one or more control madules may function fo control the amount of fluid, suction
or both applied to & predetermined area, an area of interest, the endoscope, or a combination
thereof. The one or more control modules may be powered by electricity, battery powered, or
both. The one or more control modules may include one or more pumps, one or more valves,
one or more user interfaces, or a combination thereof. The one or more user interfaces may be
one or more control knolis, one or more selectors, one ar more ingdicators, one of more user
controls, one or more devices for changing a parameter, or a combination thereof. The one or
more control modules may include any of the pumps discussed herein and based upon
feadback from the user interface may control the pump o perform the selected parameter. The
control module may include a microprocessor, a computer, & conirol algorithm, or a combination
thereof, The control module may contral one more valves located within the system, connecled
to the control module, or both. The one or more control modules may perform a suction
function, an krigation function, or a combination of both upon a selection by the user as is
indicated by the user interface. The control module may conrol the running speed, pumping
duration, or both of the pump so that irrigation fluid is moved to the sheath.

[0024] The wrigation fluld may funciion to clean an endascope, irrigate a surgical site, clear
debris from a location proximate fo the endoscope, be bioabsorbable, or a combination thereof.
The irrigation fluid may function fo move solid particles, move opaque fluids, or both. The
frrigation fiuid may be applied with a pressure. The pressure of the irrigation fluid may be varied
by changing the height of the hrigation source relative to the sheath so that the head of the
irrigation fluid is increased or decreased. The irigation fluid may be applied with a pressure of
about 010 MPa or mors, about 0.20 MPa or more, about 8.30 MPa oF more, oreven about 0.50
MPa or more. The irvigation fluid may be appiied with a pressure of about 3 MPa or less, about
2 MPa or less, about 1 MPa or less, or even about 0.75 MPa or less. The irrigation fluid may be
applied with a sufficlent amount of pressure that the swface tension of the brigation fluid wicks
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the irrigation fluld across the distal end, the imaging portion, or hoth of the endoscope {&.g., the
pressure may be low encugh that the irrigation fluid remaing in contact with the endoscope, the
sheath, or both). The irrigation fluid may be applied with 8 gravily feed, thus, the prassure of the
irrigation fluid may be delermined by the height of an irrigation source. For example, the
frrigation source may be an 1V bag and the height of the IV bag may determine the amourt of
pressure and/or force generated at the distal tip of the sheath, endoscope, or bath, The
irrigation fluid may be applied by a pump that pumps the fluid al 8 predetermined pressure. The
irrigation fluid may be continuously applied, intermittently applied, or both during an application
cycle. The pressure of the irigation fiuid may change when the irrigation fiuid reaches the end
of an endoscope sheath so that the fluid cleans the endoscope, creates turbulence at the end of
the endoscope, ot both. Preferably, the pressure is sufficiently low so that the flow across the
endoscope is laminar, The pressure of the irrigation fluid may be varied based upon the size,
fength, or both of an irrigation line exiending between an irrigation source and the sheath. The
wrigation source may be a reservoir that fludd is drawn from by a fluid movement mecharnism
{e.g.. & pump) and moved through the sheath to provide irrigalion to a distal end of an
endoscope, 1o clean an sndoscope, or both.

{0025]  The pump may function to circulate irrigation fluid, move irrigation fluid through one
of moreg lines, move fluid through a sheath, or a combination thereof. The pump may function to
create a negative pressure {e.g., suction or vacuum). The pump may move fluid with an
fmpeller. The pump may be a lobe pump, a centrifugal pump, a positive displacement pump, a
rotary positive displacement pump, a diaphragm pump, peristaltic pump, rope pump, a gea
pUMP, A SCréw pump, 8 progressing cavity pump, & rools-type pump, a plunger pump, or a
combination thereof. Preferably, the pump moves a consiant amount of fluid upon being
activated, a constant amount of fluid may be varied from application to application, or both.
More preferably, the pump is a peristallic pump. The peristallic pump may provide irigation
fluid a point of interest and preferably to a distal end of an endoscope within a surgical site.
[0026] The one or more irmgation lines may funclion to connect the sheath to an irrigation
source. The irrigation line may function to create a head 5o that the irrigation fluid is apphed
with a pressure, The hrvigation ine may be flexible, movable, or both. The irrigation line may be
made of any material that is compatible with the irigation fluid, a patient, use in a swgicat
procedure, or a2 combination thereof. The irrigation fine may connect the sheath {o an irrigation
source, a suction source, or both {Le., suction may be applied through the irrigation line}.

{60271 The suction source may function to remove fluid, debris, opagque fluids, unwanted
material, or @ combination thereof from a point of interest, from 3 distal end of the sheath, &
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distal end of the endascope, ar 8 combination thereof. The suchon source may function to
perform a drying function, ramove fluid spots, fluid droplets, or 8 combination thereof. The
suction source may be a pump, reversal of 8 motfor, a common suction source, a hospital
suction source, or a combination thereof. The suction source may apply a sufficient amount of
vacuum 1o remove a predetermined amount of fluid in a predeiermined amount of time, For
example, the suction source may apply suction so that 16 ml of fluid may be removed in 1 lo 2
seconds. The suction source may apply continuous suction, infermittent suction, or both,

{0028] The suction line may function {o connect to the sheath so that suction may be pulled
through the sheath. The suction line may function to connect the sheath to a8 suction source.
The suction line may assist is moving fluids, removing fluids, removing debris, removing opague
fluids, removing particles, or a combination thereof. The suction ling may be any line that may
assist in creafing a vacuum at a distal tip of the endoscope, the sheath, or both. The suction
fine and the irrigation ling may be the same line, The suction fing and the irigation ine may be
connected to a comman line. The suction line and the irrgation line may be connected by onhe
of more fittings, one or more valves or both,

[0029] The one or more valves may function to allow only one function to work at a time
{e.g., irrigation or suction). The onhe or more valves may function {o block the irrigation line, the
suction line, or both. The one or more valves may only allow suction or irrigation to be applied
at a given time. The one or mora valves may be a check valve, a back flow preventer, a pinch
valve, or a combination thereof. The one or more valves may be located proximate {o the
sheath, proximate to the irrigation source, proximate to the suchion source, or a location
therebetween. Each of the lines may include a valve. If more than one valve is present the
valves may be elecirically connecied, hydraulically comnected, fluidly connecled, or a
combingtion thereof so that if one valve is opened ancther valve is closed. The two or mare
valves {g.g.. a8 first valve and a8 second valve) may be glectrically connected, electrically
controfled, or both. The two or more valves may be pperaled in a sequence {(e.g., one opened
and then one closed), operated simultaneously, operated on a delay, or a combination thereof.
For example, only one valve may be open at a time. It another example, ong may close and
after a time delay another may open. The one or more valves may be part of a common fitting,
focated proximate to a commaon fitting, or both.

[0030] The one or more common fittings may function to connect two or more lines into a
common line. The one or more common fittings may function o connect a suction line and an
frrigation line 1o a common port. The one of more common fittings may connect a single fine to
midtiple devices so that multiple devices may be used simultaneously, in series, in parallsl, or g
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combination thereof. For example, the common filling may connect a suction line and an
irrigation line o a common line that is connected o a sheath and during operation ar irrigation
fluid may be applied and then after a delay and/or immediately when the irrigation fluid ceases
o be applied, suction may be applied to the suction ine so that irrigation Huid, excess irrigation
fluid, debris, particles, opaque fluids, or a combination thereof are removed from the distal end
of the endoscope. The one of more common fittings may have two or more openings, three or
more openings, four or more openings, or aven five or more openings. Each opening may
receive at least one line and fluidly connect the one or more lines together. More than one
commeon fiting may be used to connect mulliple lines logsther. For example, a first common
fitting with three openings may be connected to another common line with three openings so
that two tubes are connacied o one opening of a common fitting and one Wwbe is connected {o
each of the other two openings. Preferably, the common fitting is generally *Y" shaped and two
of the openings lead info a third opening that is connected to a common line andf/or a delivery
line,

{0031 The common line may function to deliver irrigation fluld, suction, or both o a sheath.
The common line may function to provide a combination of muitiple different fluids, devices,
suction level, fluid pressures, or a combination thereof. The common line may provide a single
access point between the irrigation source, the suction scurce, or both and the sheath. The
commaon line may have an increased cross-sectional area {e.g., diameter) relative to the cross-
sectional area of the irtigation line, the suction line, or both. The common linge may be the same
size as one or both of the irrigation line, the suction line, or both. The common line may extend
betweaen the common fitting and a port of the sheath. The common ling may be a delivery line.
[0032] The delivery line may funclion to deliver fluids {o a sheath. The delivery line may
funclion to deliver suction 1o the sheath. The delivery line and the common line are praferably
the same line. The delivery line, commaen line, or hioth may be used during an application cycle.
[0033] The application cycle may be any cycle where an endoscope is cleaned. The
application cycle may be a cycle where a combination of different items are applied. The
application cycle may be a cycle where an irrigation fluid and suction are applied in a sequence
o clean an endascope. The application cycle may be a combination of one or more
applications of fluid, one or more applications of suction, or both. The application cycle may be
an application of fluid an immediately thereafter an application of suction {o remove excess fluid
form a point of interest, the distal end of the endoscope, the distal end of the sheath, or a
combination thereof. The application cycle may have no delay betwesn an end of the
application of an irigation fluid and the beginning of the application of suclion. For example,
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upan completion of the rigation fluid being applied the suction may immediately begin. The
application cycle may be varied by a ussr. The application cycle may include only an
application of fluid (i.e., a flushing cydle, a washing mannen with no suction. The application
cycle may be user aclivated for a predetermined amount of time. The spplication cycle may be
activated based upon a duration a user activates a switch. For example, a user may pre-set the
activation cycle so that ane touch of the swilch causes the irigation fluid to run for 5 seconds.
The user may pre-set the activation cycle so that no suction is used. The application cycle may
concurrent application of fluid and suction. For example, suclion may begin being applied
before the irrigation fluid is turned off. The application cycle of the irrigation fluid, the suction, or
both may be changed by a user changing a selector, actuating a control longer, changing an
inpud, or 8 combination thereof, The application cycle may be sufficiently long so that an image
sensor of an endoscope is clear and good images may be taken.

{0034} The endoscope may funclion to provide an image o a surgson, a doctor, a
mechanic, a techniclan, a nurse, any other person who desires visual access o a remote
focation, or a combination thereof. The endoscope may be usead for non-invasive surgery. The
endoscope may be used for orthoscopic surgery. The endoscope may be used for insertion inte
an orifice including an ear, nose, throat, rectum, urethra, or & combination thereol The
endoscope may have a generally circular cross-sechion. The endoscope may have a tubular
section that is generally oylindrical. The endoscope may have a tubular section axtending to the
distal end and a handpiece connected to the tube and extending t© the proximal end. The
endoscope may include one or more inage sensors in a distal end region. The endoscope may
include two or more image sensors. The endoscope may include an image sensor at the most
distal point of the endoscope. The endoscope may include an image sensor that is located on
an angle. The angle of the image sensar may be about 0°, 20°% 30° 48°, 60°, 70° or a
combination thereof. The image sensor may provide black and white images, color images,
themal images, or a combination thereof. Preferably, the image sensor, imaging device, or both
are located subsiantially at the distal end. The angle of the image sensor, the viewing face, or
both may dictate the angle, shape, viewing cone, or a combination thereof of the endoscope.
[0035] The viewing cone may be an area that of visibility of the endoscope. The viewing
cone may be variable, adjustable, or both. The angle of the viewing cone may be movable.
The angle of the viewing cone may be predetermined based upon the type of endoscope
selected. The angle of the viewing cone may nol be affected by the flow director, umen,
sheath, or a combination thereof. The viewing cone may extend outward from the distal end of
the endescope in a cone shape.
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[6038] The distal end of the endoscops may function to be inserted info a patlent so that a
feature of interest may be viewed through minimally invasive means. The distal end of the
endoscope may be the leading portion of the endoscope (ie., the first portion hat enters a
patient). The distal end may function {o provide washing functions, suction funclions, irrigating
functions, or a combination thereof that directs irrigation fluid andfor suction across the viewing
face of the endoscope, the lens, or both. The distal end of the endoscope may be on an
opposing end of the endoscope as a proximal end. The proximal end may function {o be
gripped by & user. The proximal end may function {o provide controls fo a user. The proximal
end may provide an interface for connecting other functional components such as an imaging
device {e.g., a camera). The proximal end may function to provide power, sensing, suction,
fluid, control, of & combination thereof 10 the distal end of the endoscope. The proximal end
may be refained out of the patient and the distal end may be inserted in the patent. A shoulider
may be located between the distal end and the proximal end.

[0037] The shoulder may function {o prevent the proximal end from entering a patient. The
shoulder may function to form a connection point with a tube of the endoscope. The shaulder
may be a terminal portion of a proximal end of the endoscope. The shoulder may prevent a
sheath from axially moving towards the proximal end of the endoscope. The shoulder may be a
distal end of the proximal end portion of the endoscope. The shoulder may be generally
vertical, generally fiat, generally orthogonal o the longitudinal axis of the tubuldar section of the
sheath, or a combination therecf. One or more light posts may be located in a distal end region
of the endoscope in a proximal direction relative to the shoulder {e.q., closer 1o the shoulder end
then a visuatl port end).

{0038] The light post may function to provide light into the endoscope. The light post may
direct light into the endoscope and out of the tube of the endoscope so that a feature of interest
is iHluminated. The light post may provide light so that a user ¢an see fealures of interests that
are located in low light conditions. The light post may be rigid. The light post may be immobile
andfor fixedly connected to the endoscope so that the light post has a fixed position on the
endoscope. The light post may be made of metal. The light post may be integral with a main
partion of the proximal end. The light post may be made of metal or some other biccompatible
material. The one or more Hght posts may assist in providing light through the endoscope, so
that the visual port may be used for observing a feature of interest at a distal end of the
endoscope.

{0038] The visual port may function to provide a viewing window for a user. The visual port
may funclion {o aliow a user & observe 5 feature Of inferest. The visual port may function to
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provide an ouiput so that an image is displaved on a monitor.  The visual port may provide
vigual access through the endoscope 1o a user. The visual port may provide a connection point
to a camera that displays the image on a farger image device such as a ielevision or a monitor.
The visual port may be an optical window at the proximal end that provides visual access o 3
viewing lens at the distal end.

[0044] The viewing lens may function o provide 3 window that an image sensor views
ihrough. The viewing lens may be & cover over an image sensor. The viewing lens may have a
cross-sectional length (e.g., diameter) thal is less than the cross-sectional length of the
endoscope. The viswing lens may have a fargest dimension that is larger than the cross-
sectional thickness of the endoscope. For example, when the endoscope has an imaging
device at a 70° angle the viewing lens may be greater than the ¢ross-sectional length of the
endoscope. The viewing lens may protect the imaging device {e.q., camera) from fluid,
damage, corrosion, or a combination thereof. The viewing lens may cover one or more imaging
devices or even two of more imaging devices. The viewing lens when in use may becoms
coveraed with debris, flidd, blood, opague fluids, or a combination thereof. The viewing lens may
be inhibited from allowing a clear image, an undistorted image, or both {o be formed. The
viewing fens may be partially of fully covered by a sheath, be partially or fully surrounded by a
sheath, or both. Preferably, the sheath is located proximate to the viewing lens without
interfering with the range of vision created by the viewing lens.

[6041] The sheath may function o provide one or more conduils for a fluid, suction, a
functional device, or a combination thereof {o extend out of a distal end region. The sheath may
provide a conduit that extends from a proximal end to a distal end. The sheath may be open at
both ends. The sheath may be open at the distal end and the proximal end so that an
endoscope may be inserted into the proximatl end and extend through the sheath and view a
feature of inlerested located near the distal end. The distal end of the sheath may have a stop
that located the distal end of the endoscope relative fo the distal end of the sheath. The sheath
may inciude one or more lumen, create one or more lumen, or both. The sheath may include
one of more parls thal when connected fogether create a conduit that provides irrigation fluid,
suction, or both fo a distal end of the endoscope. The sheath may substantially mirror the
shape of the endoscope. Thus, for example, if the endoscope has a circular cross-section then
then sheath has a circular cross section. The sheath may funclion as an endoscope cleaner.
The sheath may have a distal end and a proximal end with a longitudinal axis that extends

thersbhetween,

10
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[6042] The distal end of the sheath may funclion to direct irrigation fluid, suction, or both
across the viewing lens of the endoscops. The distal end may function {o opan, be open, or
bath s0 that irrigation fluid may exit the sheath. The distal end region may include one or more
annular gaps {e.g., ring shaped gaps). The distal end may function to not interfere with the
imaging capabiliies of the endoscope. The distal end may open out so that velocity of the
irrigation fuld drops as the irrigation fluld reaches the distal end. The distal end may include
one or more distal end locating features. The distal end locating features may include a hooking
portion, a projecting portion, or both.  The haoking portion, the projecting portion or both may
extend from the distal end of the sheath. The hooking portion may extend out from the distal
end and down towards an opening in the sheath. The hooking portion may extend in a direction
s0 that wrigation fluid as it exils the sheath is directed across the distal end of the entdoscupe.
The hooking portion may extend af an angle, in an arcuale manner, have one or more linear
segments connected by an angular portion, or & combination thereof, The hooking portion may
have a tapered fip. The hooking portion may extend generally downward from the distal end.
The distal end may include a projecting portion that functions to direct irrdgation fluid downward,
across a viewing lens of the endoscope, or both. The projecting portion may be linear along its
entire length. The projecting portion may have a lapered tip portion. The projecting portion, the
hooking portion, or both may extend axially away from the proximal end of the sheath.

[0043] The proximal end of the sheath may funclion o create a connection with the
endoscope. The proximal end may align the sheath relative o the endoscope. The proximal
end of the sheath may axially align the sheath relative to the endoscope, radially align the
sheath relative to the endoscope, axially align the distal ends of the sheath and the endoscope,
the sheath axially relative {o a light post of the endoscope, the sheath rotationally relative to a
light post of the endoscope, or a combination thereof. The proximal end may receive all or a
portion of the endoscope. The proximal end may contact a shoulder of the endoscopes. A
longitudinal axis may extend between the proximal end and the distal end of the sheath. The
tongitudinal axis may extend through a through hole that extends the length of the sheath. The
endoscope may extend within the sheath along the longitudinat axis. The longitudinal axis may
enttend from a connection point between the endoscope and the sheath and through a tube of
the sheath.

[0044] The tube may function {o receive the imaging device of the endoscope. The tube
may be located at the distal end of the endoscope. The tube may be generally the same size
and shape as the endoscope. For example, i the endoscope has a generally circular cross-
section then the lube may have g generally circular cross-section.. The fube may have g shape
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that is different than the endoscope. The Wbe may be any shape s0 that the ube is configured
o receive the endoscope. The tubs may be connected to: a hub, integratly formed with a hub,
in fluid communication with a port, connecled fo a port, include a through hols that is in
communication with a8 port, or a combination thereof. The tube may be connected o a
handpiece at the proximal end. The tube may be integrally formed with a2 handpiece. The tube
may have a uniform wall thickness, a variable wall thickness, or both. The wall thickness may
vary along the length of the tube. The wall thickness may vary along the circumference of the
fube. For example, the tube may have a wall that is twice as thick on a bottom half of the tube
than a top half of a tube when viewing the tube in a cross-section. The tube may include one or
maore positioning devices along its length. The ane or more positioning devices may be ane of
more dimples. The tube may be any shape so that the tube {3 configured to receive the
endoscope. The tube may be connected o a hub, integrally formed with a hub, in fluid
communication with a port, connected to g port, include a through hole that is in communication
with & port, or a combingtion thereof.

[0045] The port may funclion to provide access into the tube of the sheath. The port may
function {o provide a fluid connection, a suction connection with one or mare irrigation sourcas,
one of more suction sources, one of more common lines, one or more delivery lines, or a
combination thereof. The port may form a fixed connection with one or more lines so that
suction, irrigation fhuid, or both may be provided through the port. The port may provide direct
access o the inside of the tube. The port may be configured so that one or more functional
elements (2.9.. 8 culling tool, a cauterizing tool, or both) may gain access o the inside of the
tube of the sheath, may extend out of the distal end of the sheath, or both. For example, the
port may receive items that do not fiow. The port may be part of the tube, the hub, or both,
[0048] The hub may function to connect the sheath to the endoscope. The hub may
function io seal the sheath o the epndoscope. The hub may surtound a pordion of the
endoscope. The hub may function to create a fluid seal with the endoscope so that the irrigation
fluid, suction, or both do not leak. The hub may receive a shoulder of the endoscope so that the
shoulder and the hub form a fluidly sealed connection. The hub may have a circular cross
section. The hub may taper as it exends towards the distal end of the sheath. The hub may be
farge enough to receive all or a portion of the endoscope. The hub may partially extend around
the endoscope, fully exiend around the endoscope, or a combination of both. The hub may
have a thicker saction that connecis to the tubse. The hub may be fastened to the tube. The
hub may be connected o the tube by a mechanical fastener such as threads, a snap, a one way
conrecton systent, a series of ribs, or 3 combination thereof, The hub may connect {¢ the tube
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by one or more adhesives. The hub may include a collar, an am, or both that recelve all or 8
portion of the endoscope.

[0047] The collar and the arm may perform the same functions. The collar and the arm may
include the same elements. The collar may be an integral part of the hub. The coliar may form
a majority of the hub (2.g., 50 percent or more, B0 pergent or more, or 70 percent ar more). The
collar may function to prevent rotational movement. The collar may function {0 prevent axial
movement. The collar may function to receive all or a portion of the endoscope. The collar may
function 1o receive a light post of the endoscope. The collar may surround the light post. The
coltar may exiend partially around the light post. The collar may include a socket that receives
all or a portion of the light post.

{0048] The socket may function to contact the light post so that the sheath and endoscepe
are axially aligned, rotationally aligned, or both, The socke! may function to receive all or a
portion of the endoscope. The socket may receive all or a portion of the hght post without
locking the sheath to the light post. The sockel may function to lock the sheath o the
endoscope. The socket may function o rotationally fock the sheath to the endoscope, axially
lock the sheath o the endoscope, or both. The socket may prevent all axial movement of the
sheath relative to the endoscope. For example, the socket may prevent axial movement of the
sheath in the proximal direction and the distal direction relative {o the endoscope, light post, the
distal end of the of the endoscops, or a combination thareof. The socket once connected © the
fight post may constrain all axdal movement of the sheath so that the distal end of the sheath
and the distal end of the endoscope are axially aligned. The socket may be a positive feature
that forms a connection with the endoscope. The sockel may be a negative feature, an
absence of material, a lack of material, a section free of material, or a combination therenf. The
socket may include an opening that receives all or a portion of an endoscope and preferably
receives a light post of an endoscope. The socket may be part of the collar, the arm, or hoth.
The size of the opening in the socket may be variable in size so that the socket may be able
accommodate endoscopes, light posts, or both of different sizes. The socket may have an
opening that is semicircular, rectangular, *V" shaped, hexagonal, a geomelric shape, or a
combination thereof that is configured to receive a light post or another component of the
endoscope. The sacket may include a hinge that allows for the socket size fo be varied. The
material characteristics of the socket may allow for the socket size, the opening in the socket, or
both to be varied. The material of the socket may be elastically deformable so that the socket
receives the light post and forms an interfere fit with the light post.  The socket may mirror the
shape of one or more portions of the endoscope. The socket may mirror the shape of the light
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past. The socket may extend partially andior fully around the light post.  The sockel may
include one or more fingers that extend around an opening in the sockel, The socket may
include one or more fingers with ong or more undercuts.

[0048] The one or more fingers may function to exiend around an opening. The one or
mare fingers may create an opening between adjacent fingers. The one or more fingers may
function to be movable during attachment. The one oF more fingers may function ¢ form an
interference fit. The one or more fingers may function {o prevent rotational movement, axial
movement, or both of the sheath. The one or more fingers may be elastically deformable. The
one or more fingers may be laterally translatable {e.g., extend within their own plane). The one
or more fingers may create a gripping force on the endoscope, the light post, or both. The one
or more fingers may each form a gripping force of about 2 N or more, abiout 5 N or more, about
7 N or more, or even about 10 N or more. The one or more fingers may each include one or
more undercuts and may move the one or more undercuts into contact with a light post, around
a light post, or both.

{00501 The one or more undercuts may prevent axial movement, rotational movement, or
both. Preferably, the one or more undercuts may prevent axial movement towards the distal
end of the endoscope, the sheath, or both. The undercuts and a distal end of the socket may
work in conjunction {o conslrain axial movement {e.g., both proximally and distally) of the sheath
refative to the endoscope. The one or more undercuts may assist in forming a fixed connaction
with the endoscope, form a fixed connection with the endoscope, or both. The one o more
undercuts may grip a8 portion of the endoscope. Preferably, the underculs extend at least
partiaily around the endoscope or a portion of the endoscope so that the endoscope and sheath
are fixedly connected. More preferably, the undercuts exiends at least partially around the light
past of the endoscope or inta a partion of the light post to form a fixed connection. The one or
more undercuts may form an interference fif, a friction i, a snap B, or a combination thereof
with the endoscope and preferably with the light post of the endoscope. The one or more
undercuts may be two opposing undercuts that are located on opposing fingers of the socket.
The undercuts may angle towards each other, extend towards an inside of the socket, reduce
the diameter of the socket, or both. The undercuts, the sacket, the fingers, or a combination
there of may be part of a collar, a hub, an arm, or a combination thereof,

[0081] The arm may function to axially extend from the hub. The arm may function to
axially align the sheath and the endoscope. The arm may include a socket, fingers, an
undercut, or a combination thereof as discussed hersin. The arm may function to contact the
endoscope so that the shealh is positioned al a standard position, a predetermined position, or
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both relative 1o the endoscopes. The .arm may funclion 1o align the distal end of the sheath with
the distal end of the endoscope. The arm may function to extend the sheath towards the
provimal end of the endoscope. The arm may mirror the shape of the endoscope. The arm
may axially extend so that the arm does nof interfere with the visual pord. The arm may have an
L shape. The arnt may extend down towards the endoscope and then turn and extend axially
along the endoscope. The arm may be tapered. The arm may be widest at its proximal end
and thinnest al its distal end. The arm may have a continuous width along is length. The arm
may include one or more hinges so that the angle of the arm relative to the endoscope may be
varied. The arm may include one or more Hlexible regions so that the angle of the arm relative
to the endoscope may be varied. The arm may be variable in fength. The arm may include a
telescoping feature so that the endoscope may be lengthened and shortened. The arm may
include one or more locking features that allow for the length of the arm to be changed and then
focked into position. The arm may locate the sheath relative o the endoscope so that a flare, a
facing swface, or both of the sheath align with the endoscope.

{00521 The flare may function to create g sealed connection with the endoscope. The flare
may create a fluid seal with the endoscope so that irrigation fluid, suction, or both cannot
escape between the endoscope and the flare. The flare may creste a thrust seal. The thrust
seal may be formed by the flare compressing. The flare may create a thrust seal, a
circumferential seal, or both. The flare may be axially compressed, radially compressed,
racdigly expanded, or a8 combination thereof, The thrust seal may be formed between {he
shoulder of the endoscope and the flare of the sheath. The flare may substantislly encircle a
portion of the endoscope so that when a thrust seal is created a fluid seal is created between
the endoscope and the sheath and fluid is prevented from exiting the sheath proximate to the
endoscope. The flare may be flexible so that the flare forms a seal. The flare may be elastically
deformable so that the flare forms a compression fitting with the endoscope. The flare may be
partially deformable, include a deformable region, include rubber, include an elastomer, include
elastic, or a combination thereof. The flare may be axially compressed when the endoscope is
inserted in the sheath. The fare may form a circumferential seal about a shoulder of the
andoscope, an end of the proximal end region, around the tube, or a combination thereof. The
flare may axially extend from the hub of sheath. The flare may radially extend from the hub.
The flare may be located partislly within the hub and partially out of the hub. The flare may
have a facing surface that contacls an endoscope.

{0053] The facing surface may funclion fo creale a seal with an endoscope. The facing
syrface may contact a shoulder of the endoscops. The facing surface may cregts g seal with
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the endoscope, the shoulder of the endoscope, or both. The facing surface may swround a
portion of the endoscope. For example, the facing surface may extend around the tube, the
shoulder, or both fo create a seal. The facing surface may be made of a pliable material that
forms a seal. The facing surface may be made of an elastomer, may include an elastomer, or
both. The facing surface may elastically deform. The facing surface may exiend from the hub.
The facing surface may have a portion that extends radially cutward, The hub may include one
Of More spacers.

{0084} The one or more spacers may function to axially align the endoscope within the
sheath. The one or more spacers may confact a shoulder of the endoscope and align the
endoscope within the sheath. The spacer may contact a lube so that the tube is axially aligned
withinn the tube. The one or more spacers may be optional. The spacer may be located
proximate 1o one or more O-rings.

{0055] The one or more O-nings may function to form a seal between the sheath and a tube
of the endoscope. The one or more O-rings may function to prevent fluid from traveling towards
the proximal end of the endoscops. The one or more O-rings may function o creale a seal.
The one or more O-rings may be located within the hub, proximate to a collar of the hub, or
both. The one or more O-rings may be made of any material that forms a seal. The one or
more O-ings may create a circumferential seal, a thrust seal, or both. The one or more O-rings
may be axially compressed, radially compressed, radially expanded, or a combination thereof.
The one or more O-rings may include one of more through holes. The ohe of more O-ings may
elastically deform. The one or more O-rings may be made of an elastomer, include elastic,
include rubber, include a deformable material, include a deformation region, or a combination
thereof. The one or more O~ings may be located proximate {o a locking ring.

[0058] The one or more locking rings may lock the O-ring to the sheath, the endoscope, aor
both. The one or more locking rings may function to lock two or more components jogether.
The one or more locking rings may include a through hole so that the endoscope extends
through the tube and the logking ring.

{0057] A through hole may extend from a proximal end to a distal end of the sheath. A
through hole may be sufficiently large so that the endoscope and fluld may pass from the distal
end to the proximat end of the sheath. The tube may include one or more through holes in the
sheath.

{0058] Figure 1A Hllustrates a top view of sheath 30 for use with an endoscope cleaner
system {not shown). The sheath 90 includes a distal end 92 and a proximal end 94, A tube 88
and hub 98 extend between the distal end 92 and the proximal end 94, The hub 88 includes &

16



WO 2015/047990 PCT/US2014/056911

part 106 for receiving suction, an irrigation fiiid, or hoth. The hub 88 also includes a collar 100
that includes a socket 102 for receiving a light post 72 (not shown) of a corresponding device
{not shown).

[G089] Figure 1B #lustrales an end view of the sheath 80 from the proximal end 84. The
port 108 is shown extending from the hub 98 and a through hole 152 is shown extending
through the tube 268 and hub 88, The socket 102 is ilustrated extending through the hub 98
fowards the port 106,

{00860] Figure 1C illustrates a view of the sheath 90 from the distal end 82. A through hole
152 is shown extending through the sheath 80.

{0061] Figure 2 lllustrates a cross sectional view of the sheath 90 of Figure 1C cut along
lines A-A of Figure 1C. The sheath 80 includes a tube 96 connected 1o a hub 98. The hub 98
includes a spacer 128 between an end of the tube 96 and a mating surface of the hub 88, An
Q-ring 130 is located in the hub proximate 1o a locking ring 132 for securing the O-ring to the
hub 98

[0062] Figure 3A Hlustrates an endoscope 60 extending into a sheath 90, The endoscops
60 includes a proximal end 84 including a visual port 74, The endoscope 80 includes a distal
end 82 that extends to & distal end 62 of a sheath 80. The sheath 90 includes g tube 88
extending from a distal end 92 to a hub 88. A viewing cone 78 is shown extending at an angle
{e.g., O degree angle) from the end of the endoscope 80 and sheath 80. The hub 98 includes &
port 106 for receiving suction, an irrigation fiuid, or both. The hub 88 terminates at a proximal
end 94 by the hub 98 contacting a shoulder 70 of the endoscope 60 and the socket 102 of the
sheath 90 recsiving a light port 72 of the endoscope 60

{0083] Figure 3B illustrates an end view of the sheath 80 and endoscope 60 from a distal
end view 82, 82. The visual port 74 and light post 72 of the endoscope 60 extend oulward from
the endoscops 60,

[0084] Figure 4A illustrates an endoscope 80. The endoscope 60 includes a visual port 74
for providing an image. The visual port 74 provides an image that is located within the viewing
cone 78 at the distal end 62 of the endoscope 80 which extends at a 0 degree angle. . The
endoscope 80 also includes a light port 72 for providing light to the distal end 862 of the
endoscope. The endoscope 60 also includes a shoulder 70 o prevent the endoscope 80 from
entering a patient.

{0085] Figure 4B illustrates an endoscope 80 having visual port 74 for viewing an image
within the viewing cone 78 that is located at the distat end 82. The viewing cone 78 sxiends at
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a 70 degree angle from the distal end 62. A light post 72 and shoulder 70 are located proximate
1o the visual port 74.

[0Q66] Figure § illustrates a perspective view of the sheath 90. The sheath 20 has a
tongitudinal axis 95 that extends through the hub 88 and tube 96 that are connected. The hub
98 is connected 1o an arm 108 that includes a socket 102, a pair of fingers 108, and an underaut
104 on gach finger 108, The socket 102 has an opening for receiving a light post of an
endoscope (not shown) for aligning the sheath 50 on the endoscope and the undercuts 104
refain the light post within the opening of the socket 102, A flange 110 and sockst 112 are
lacated on the proximal end 84 near the amm 108 and are configured to receive a portion of an
endoscope. A port 106 extends from the tube 96 from a location adjacent to and on a distal
side of the arm 108.

{oosT} Figure 8 illustrates a cross-sectional view of a sheath 80. The sheath 80 includes s
hub 98 that is connected fo a tube (not shown) with a longitudinal axis 25 extending through the
tube and hub 98. A port 106 and an arm 108 exiend from a same side of the hub 98 and the
arm 108 is located proximal of the port 108, The fube 96 has a proximal end 84 with a flare 118
and facing surface 112 at the proximal end 84, The arm 108 includes a socket 102 for receiving
a light post of an endoscope (nof shown). The socket 102 includes fingers 108 that extend
around an opening in the socket 102 and an undercut 104 at the end of the fingers 109, The
opening of the socket 102 receives a fight post (not shown)} and the undercut 104 retains the
fight post within the opening.

[0088] Figure 7A illustrates a side view of another possible sheath 90. The sheath 80
incluides a hooking portion 156 at a distal end 82 and an arm 108 extending frons the sheath 90,
The arm 108 is located so that the arm 108 aligns the hooking portion 158 on an endoscope
{not shown} so that the hooking portion 156 dirscts a cleaning fluid across the endoscope and
cleans the endoscope. The arm 108 includes a socket 102 that is configured to receive a
portion of an endoscope such as s light post. The socket 102 includes a rear wall that is located
a distance (D) from the hooking portion 156,

{0069] Figure 7B illustrates a sheath 80 including a hooking portion 156 at the distal end 82.
An arm 108 extends from the sheath 80 and aligns the hooking portion 158 with an end of an
endoscope (not shown) so that a cleaning fluid is directed across a lens of the endoscope by
the hooking portion 1588, The hooking portion 156 extends further out than the hooking portion
of Figure 7A. The hooking portion 158 is located a distance {D2) from the rear wall of the
socket 102.
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[6070] Figure & illustrates an endoscope cleaning system 2. The endoscope cleaning
system 2 includes an irrigation source 4 connected 10 an irrigation ling 8 that is connected fo a
control module 30 that includes a pump 14 for controlling flow of irrigation fluid between the
irrigation source 4 and a sheath 80. The control medule 38 includes a power source 20 and g
controfler andfor microprocessor (not shown) that is in communication with a user interface 31
for controfling the control module 30, The system 2 includes a suction source 10 that is
connected o the confrol module 30. The control module 30 includes a valve § in the suction
fine that is connected to a sheath 80, which receives a portion of an endoscope. The valve 8 for
controls suction between the suction source 10 and the sheath 80 so that suction may be lumed
off during all or portion of the application cycle of the frrigation flukd. The irrigation line 6 and the
suction fine 12 are connected together at a commuon fitting 18 that connects the irvigation line &
and the suction line 12 to a common line 18/delivery line 42 for supplying a fluid or suction to the
sheath 90 for cleaning an endoscope {(not shown).

[0071] Figure 9 illustrates a control module 30 thatingludes a pump 14, a power source 20,
a user interfave 31, and one or more valves 8. The imigation source 4 is gravity fed into the
pump 14 and then the pump 14 sends fluid through the irigation line 6 to the sheath 80 so that
the sheath 90 washes the endoscope 80. The suction source 10 is connected {0 g valve 8 of
the control module 30 that controls suction being drawn through the suction fines 12. Both the
rigation lines § and the suction lines 12 are connected 1o a common fitling 16 and a single
common fine 18/delivery line 42 extend from the common fitting 16 to the sheath 80. The
suction line 12 may include a valve 8 that is a passive check valve to prevent irrigation fluid from
being forced into the suction fine.

{0072] Any numerical values recited herein include all values fram the lower value to the
upper value in increments of one unit provided that there is a separation of &t least 2 unils
between any lower value and any higher value. As an example, if it is staled that the amount of
a component or a value of a process variable such as, for example, temperature, pressure, time
and the like is, for example, from 1 to 80, preferably from 20 to 80, more preferably from 30 {o
70, it is intended that values such as 15 to 88, 22 to 68, 43 to 51, 30 to 32 etc. are expressly
erwnerated in this specification. For values which are less than one, one unll is considered to
be 0.0001, 0.001, 0.01 or 0.1 as appropriate. These are only examples of what is specifically
intended and all possible combinations of numerical values betwesn the lowest value and the
highest value enumerated are 1o be considerad {o be expressly stated in this application in a

similar manner,
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[6073] Uinless atherwise stated, all ranges include both endpoints and all numbers between
the endpoinis. The use of "about” or "approximately” in connection with a range applies to both
ends of the range. Thus, "about 20 o 30" is intended to cover "about 20 to about 30°, inclusive
of at least the specified endpoints.

{0074] The disclosures of all articles and references, including patent applications and
puldications, are incorporated by reference for all purpeses. The tarm "consisting essaentially of"
1o describe & combination shall include the elements, ingredients, components or steps
identified, and such other elements ingredients, companents or steps that do not materially
affect the basic and novel characieristics of the combination. The use of the {erms "comprising”
or "including” to describe combinations of elements, ingredients, components or steps herein
also contenmplates embodiments that consist essentially of the elements, ingredients,
components or steps. By use of the term “may” herein, i i3 intended that any described
attributes that “may” be included are optional,

[0078] Plural elements, ingredients, components or steps can be provided by a single
integraied element, ingredient, component or step. Allermatively, a single integrated slement,
ingredient, component or step might be divided info separate plural elements, ingredients,
components or steps. The disclosure of "a" or "one” to describe an element, ingredient,
component or step is not inlended to foreciose additional elements, ingredients, components or
steps.

{0078} it is understood that the above description is intended to be Husirative and not
restrictive. Many embodiments as well as many applications besides the examples provided will
be apparent o those of skill in the art upon reading the above description. The scope of the
teachings should, therefore, be determined not with reference to the above description, but
should instead be determined with reference to the appended claims, along with the full scope
of equivalents to which such claims are entitled. The disclosures of ali articles and references,
including patent applications and publications, are incorporated by reference for all purposes.
The omission in the following claims of any aspect of subject matier that is disclosed herein is
not & disclaimer of such subject matier, nor shouild it be regarded that the inventors did not
consider such subject matter {0 be part of the disclosed iwentive subject matter,
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CLAIMS
We claim:
1} An endoscope sheath comprising:
a. a tube configured to receive all or a portion of a shaft of an endoscope, the
endoscope including a light post in a proximal end region of the endoscope; and
b, an arm attached to and extending from a proximal end region of the sheath;
wherein the arm has one or more features that are in communication with the light post
to orient the sheath axially and rotationally with respect {o the endoscope.

23 The endoscope sheath of claim 1, wherein the one or more features are a socket that
extends at least partiglly around the light post of the endoscope 30 that rotational movement of
the sheath is prevented.

3) The endoscope sheath of any of the preceding claims, wherein the arm exiends a
predetermined distance from a proximal end of the sheath so that the sheath is axially aligned
with the endoscope.

4} The endoscope sheath of any of the preceding claims, wherein the arm axially aligns a
gistal end of the sheath with a distal end of the endoscope 3o that the distal end and the
proximal end are positioned in a predetermined axial position relative to each other.

&) The endoscope sheath of any of claims 2 through 4, wherein the socket includes an
undercut that contacts the light post and connects the endoscope sheath to the light post so that
the endoscope sheath is prevented from axial movement and rofational movement relative to
{he endoscope.

8} The endoscope sheath of any of the preceding claims, wherein a proximat end of the
endoscope sheath includes a facing surface that the endoscope extends through, and the facing
surface includes 3 flare that forms a seal with a shoulder of an endoscope.

7} The endoscope sheath of claim &, wherein the facing surface is slastically deformable so
that the facing surface forms a sealed connection with a shoulder of the endascope.
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&) The endoscope sheath of any of the preceding claims, wherein the arm is configured as
a collar that receives a portion of the endoscope, and the collar includes a sockst that exdends
into the collar and is configured to receive all or a portion of a light post.

) The endoscope sheath of claim 8, wherein the collar includes an O-ring that forms a seal
between the endoscope sheath and the endoscope, between the endoscope sheath and a
shoulder of the endoscope, or both,

10} The endoscope sheath of any of the preceding claims, whergin the endoscope sheath
includes a hub and the army and the tube are connected to and extend from the hub, and the
hwb includes a port provides ingress and egress of fluids through the endoscope sheath.

11} An endoscope sheath comprising:
a tube configured {o receive all or a portion of an endoscope having:
a distal end,
a proximal end,
a shaft having a oylindrical body,
& light post extending from a proximal end region of the endoscope; and
an arm atlached to and extending from a proximal end region of the sheath;
wherain the arm has a socket with an undercut that is configured to secure the
endascope sheath to the light post and prevent axial movement of the sheath lowards the
proximal end and the distal end with respect to the endoscope .

12}  The endoscope sheath of claim 11, wherein the one or more features are a socket that
extends at least partially around the fight post of the endoscope so that rotationat movement of
the sheath is prevented.

13}  The endoscope sheath of claim 11 or claim 12, wherein the arm axially aligns a distal
end of the shaath with 3 distal end of the endoscope so that the distal end and the proximal end

are positioned in a predetermined axial position relative to each other.

14}  The endoscope sheath any of ¢laims 11 through 13, wherein a proximal end of the
endoscope sheath includes a facing surface that the endoscope extends through, wherein the
facing sutface of the endoscope sheath is free of a gasket, a seal, or both o form a fluidly
sealed connection between the endoscope sheath and the endoscope.
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187 The endoscope sheath of claim 14, wherein the facing swrface is alastically deformable
so that the facing surface forms a sealed connection with a shoulder of the endoscope.

18)  The endoscope sheath of any of claims 11 through 15, wherein the arm is configured as
a collar that receives a portion of the endoscope, and the collar includes a socket that extends

into the collar and is configured to receive all or a portion of a light post.

17)  The endoscope sheath of claim 18, wherein the collar includes an O-ing that forms a
seal between the endoscope sheath and the endoscope, betweaen the endoscope sheath and a
shoulder of the endoscope, or both.

18}  The endoscope sheath any of claims 11 through 17, wherein the endoscope sheath
includes a hub and the arm and the {ube are connectad {0 and extend from the hub, and the

hub includes a port that provides ingress and egress of fluids through the endoscope sheath.
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