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Titie Of Invention

LINER FOR ENDOSCOPE WORKING CHANNEL

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This patent application claims the benefit of, under Titie 35, United
States Code, Section 119(e), U.S. Provisional Patent Application No.

60/682,897, filed May 20, 2005.

FIELD OF THE INVENTION

[0002] The present invention relates generally to flexible medical
devices, and more particularly to flexible-type endoscopic devices which
employ one or more liners for protecting working channels from wear and tear

during usage.
BACKGROUND OF THE INVENTION

[0003] Generally, an endoscope is a medical device for insertion into
a body passageway or cavity that enables an operator, positioned at a remote
external location, to view and/or perform certain surgical procedures at a site
internal to the patient's body. As is known, endoscopes may be either rigid or
flexible, the later type providing either active or passive deflection of at least a
portion thereof to facilitate reaching the internal site of interest. In general, a
flexible endoscope includes a long flexible tubular member equipped with, for
example, a miniature viewing device, an illumination device, and/or one or
more working channels. The endoscope has a proximal end that remains
external to the patient and a distal end having an endoscope tip for insertion

into a body cavity of the patient.
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[0o04]  Passive flexible endoscopes simply allow for the tubular
member to deflect as it is inserted into various portions of the body (typically
following the pathway of an elongated organ or cavity). Active flexible
endoscopes on the other hand, allow the user to manipulate controis (typically
at the proximal end of the endoscope) to cause at ieast a portion of the
endoscope (typically the distal end) to deflect or flex in one or more directions.
It is these flexible endoscopes with which the present invention is most

concerned.

[0005] In certain known devices, the tubular member comprises a
synthetic resin, such as polyurethane resin or ethylene tetrafluoride resin. A
problem exists with the soft tubular members in that the soft material is
susceptible to damage under normal operating conditions. For example,
when resin is exposed at the distal end portion of the insertion section, and a
laser probe is passed through one of the channels, the laser beam energy
radiated from the distal end of the insertion section may burn the distal end of
the tube either directly or indirectly by reflections of the beam energy from an
irradiated region of a subject's body. This can result in a loss of structural

integrity at the distal end tip of the endoscope.

[000s8} In prior art devices, such as U.S. Patent No. 4,788,967 to
Ueda, the insertion section of an endoscope has a plurality of insertion
channels extending in the axial direction of the flexible tube. A rigid member is
attached to the dista! end of the tube. The rigid member has through holes
communicating with the channels, respectively. However, designs
incorporating such rigid members are only useful where the rigid member
replaces a distal end portion of the flexible endoscope tube in order to
communicate with the various channels. This may lead to manufacturing
difficulties including the step of modifying the distal end portion to accept the
rigid member, as well as the addition of a bulky rigid member. This resuits in

an unnecessarily heavy ended insertion tube.
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[0007] U.S. Patent No. 5,085,659 to Rydell relates to a biopsy
instrument comprises an elongated flexible tube having a sharpened metal
sleeve affixed to its distal end. The sleeve may be connected to the tube
using a ceramic plug. However, this design creates a metallic edge outside of
the flexible tube channel, thus does not protect the inner surface of the
working channel from normal wear and tear. Moreover, the ceramic plug

occludes the biopsy channel limiting a surgeon's ability to place tools therein.

[0008] U.S. Patent No. 4,872,458 to Kanehira et al. relates to a
thermotherapy apparatus used for performing a thermotherapy for a diseased
part of a tumor such as a cancer of a living body. A heating portion is
arranged in a distal end portion at the body cavity side of a probe which can
be inserted in the body cavity through an endoscope or the like or a distal end
portion at the body cavity side of an insertion portion of the endoscope. The
heating portion has a far-infrared radiation ceramic member, and a heater for
heating the far-infrared radiation ceramic member. However, this design does
not protect the interior portion of a working channel from wear and tear.

[0009] What is desired, therefore, is a durable working channel in a
flexible endoscope the use of which does not result in a loss of deflection at
the distal end tip of the endoscope, which does not break down easily under
normal wear and tear conditions, which has high resilience, and which does
not fatigue and permanently deform, thereby shortening the life of the

endoscope.
SUMMARY OF THE INVENTION

[0010] Itis the object of the present invention to protect the working

channels of the flexible tubular member of an endoscope.
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[0011] It is the object of the present invention not to reduce deflection

at the distal end tip of a flexible endoscope.

[0012] It is the object of the present invention to provide an
endoscope insertion tube that does not break down easily under normal wear

and tear conditions.

[0013] ltis the object of the present invention to make an endoscope
working channel that is less susceptible to damage caused by contact with

laser light energy.

[0014] It is the object of the present invention to provide a protective

sleeve which is easily sized to a working channel.

[0015] These and other objectives of the present invention are met by
providing a medical device comprising an insertion tube having a proximal
end and a distal end, and at least one working channel having an inner
surface, the working channel extending from the proximal end to the distal
end in an axia! direction of the tube; and a liner disposed upon the inner
surface at the distal end of the working channel. Preferably the lineris a
ceramic sleeve. The ceramic sleeve is made of material selected from the
group cansisting of mullite, fused silica, alumina, and combinations thereof.
Optionally, the liner is made of material selected from the group consisting of
metal, alloy, ceramic, glass, glass-ceramic, polymeric material, composite,
coatings, adhesives, thermoplastic and combinations thereof. The liner may
be tube shaped sleeve having a distal opening adjacent to the distal end of
the insertion tube, and a proximal opening opposite the distal opening,
wherein the distal opening and proximal cpening are connected by a passage.
The passage has a central axis coaxial to the working channel. The liner has
a first length along the outside of the liner and a second length along the
inside of the liner, the first length substantially equal to the second length, and
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at least one edge which is substantially perpendicular to the first length and
the second length. The liner may have a first length along the outside of the
liner and a second length along the inside of the liner, the first length longer
than the second length to form a first beveled edge adjacent to the distal
opening and a second beveled edge adjacent to the proximal opening. The
first beveled edge may have an angle of approximately 45 degrees. The
second beveled edge may have an angle of approximately 45 degrees. The
working channel of the endoscope may have a distal end opening, and the
liner is disposed in the working channel immediately adjacent to the distai end
opening. The insertion tube may be formed of a bendable resin. Preferably
the finer is a tube. The liner may optionally have a beveled distal edge,
however this configuration is less preferred. The liner has a first length, a first
width, a first height, and a first thickness. The first length of the liner is
between about 1.0 mm and 3.0 mm. Preferably, in the case of a ureteroscope,

the first length is approximately 2.5 mm.

[0016] The objects of the present invention are further met by
providing a medical device comprising an insertion tube having a proximal
end and a distal end, and at least one working channel having an inner
surface extending from the proximal end to the distal end in an axial direction
of the tube; and a ceramic liner having a proximal end and a distal end
disposed upon the inner surface within the distal end of the working channel,
wherein the liner comprises a distal opening adjacent to the distal end of the
working channel and a proximal opening opposite the distal opening and a
passage between the distal opening and the proximal opening in coaxial
alignment with the working channel. The insertion tube is preferably a flexible
endoscope tube. Preferably, the ceramic liner has a first length along the
outside of the liner and a second length along the inside of the liner, and at
least one edge between the first length and the second length. The at least
one edge may be beveled and have an angle of approximately 45 degrees.

The at least one edge comprises a first edge and a second edge
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characterized as beveled and having two angles of inclination of

approximately 45 degrees.

[0017] The objects of the present invention are met by providing a
medical device comprising a distal end plate disposed upon the distal end of
the insertion tube. The distal end plate has a bore in coaxial alignment with
the working channel of the insertion tube. The liner is placed within the bore,
disposed upon the inner wall thereof. The distal end plate is made out of
metal such as stainless steel and affixed to the distal end of the insertion tube.

The liner inside the distal end plate is preferably made of ceramic material.

[oo18] The objectives of the present invention are further met by
providing a method of sealing a working channel of a flexible endoscope tube
comprising: depositing a liner upon the inner surface of a working channel at
the distal end of the working channel, and binding the liner to the inner wall of
the working channel immediately adjacent to the distal end of the endoscope
tube. The method further comprises the step of assembling a liner made of
material selected from the group consisting of metal, alloy, ceramic, glass,
glass-ceramic, polymeric material, composite, coatings, adhesives,
thermoplastic and combinations thereof. The method may further include
using ceramic material selected from the group consisting of mullite, fused

silica, alumina, and combinations thereof.
BRIEF DESCRIPTION OF THE DRAWINGS

[oo19] FIG. 1 is an isometric view, partially in phantom, of a prior art

flexible endoscope.

{0020] FIG. 2(a) is an isometric view of a liner of the present
invention. FIG. 2(b) is a cross-sectional side view of the embodiment of FIG.
2(a).
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[0021] FIG. 3 is a cross-sectional side view of another embodiment of
the liner shown in FIG. 2(a).

[0022] FIG. 4 is a view of the distal end of a flexible endoscope with
liner of FIG. 2.

[00231 FIG. 5 is a front isometric view of the distal end of a flexible

endoscope of the present invention with more than one liner of FIG. 2.
[0024] FIG. 6 is a cross section of the working channel of FIG. 4.

[0025] FIG. 7 is a cross section of the working channel with liner of
FIG. 3.

[0026] FIG. 8 is a cross section of an endoscope working channel

with another liner.

[0027] FIG. 9is an exploded view of another embodiment of the

present invention with distal end plate.

[0028] FIG. 10is a cross section of the working channel of another

preferred embodiment with distal end plate.

[0029] FIG. 11 is a cross section of the working channel of another

preferred embodiment with distal end plate.

[po30] FIG. 12 is a cross sectional view of another embodiment of the

present invention.
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DETAILED DESCRIPTION OF THE DRAWINGS

[0031] A typical flexible endoscope 100 is illustrated in Figure 1. An
illumination device of endoscope 100 typically includes a lens 104 at an
endoscope tip 106. Lens 104 is positioned proximate to a viewing device 108.
Light emanates from tens 104 to enable viewing device 108 to capture images
in the body cavity and electrically or optically fransmit the images through a
tubular body 110 of endoscope 100 for display at an external monitor. Once
viewing the transmitted images, the endoscope operator may insert one or
more surgical instruments through one or more working channels 112 to
perform an endoscopic procedure at the internal body cavity site. These
endoscopic procedures may include, for example, snare resections, injections,
or biopsies of particular internal areas of the patient's body. Alternately,

endoscope 100 may be used simply for viewing.

[0032] Referring now to FIG. 2, an isometric view of liner 120 is
illustrated. Liner 120 is designed to be inserted into working channel 112 of
an endoscope to prevent laser damage at the distal end tip of the endoscope,
and prevent fatigue and breakdown of the tip of the endoscope. Liner 120
generally increases the working life of an endoscope by protecting the distal
tip of the endoscope's working channel 112, Liner 120 has a longitudinal
central axis A-A' extending through distal opening 122, and proximal opening
124. Liner 120 may be of any predetermined shape and size, however is
preferably a cylindrical or tubular shape which aligns with and is disposed
upon the interior portion of the endoscope working channel 112 to which it will
be inserted. Liner 120 has a predetermined first length 126 extending from
distal opening 122 to proximal opening 124. For some embodiments, first
length 126 is preferably between about 0.5 mm to about 10 mm, more
preferably about 2.5 mm. Liner 120 has a predetermined first width 128. For
some embodiments, first width 128 is preferably between about 0.5 mm to

about 10 mm, more preferably about 2.5 mm. For some embodiments, first
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height 130 is preferably between about 0.5 mm to about 10 mm, more
preferably about 2.5 mm. For some embodiments, first thickness is preferably
between about 0.25 mm to about 3 mm, more preferably about 1.2 mm.

[0033] All dimensions, including first length, width, height and
thickness are predetermined in order to fit a corresponding preselected
endoscope working channel. For example, the dimension of the liner may be
predetermined to be sized to fit into the distal end tip of a working channel for
a Karl Storz® ureteroscope, such as a preselected flexible standard 7.5 distal
end ureteroscope. Moreover, a working channel may be modified to
accommodate a liner, for example by changing the dimensions of the bore.
First thickness is selected to ensure that the endoscope tube is substantially
covered while distal opening 122 remains wide enough for a surgeon to fit
surgical instruments there through. One of ordinary skill in the art recognizes
that the liner can be easily sized to larger and smaller working channels for
the same or different endoscope insertion tubes, and that the thickness of
liner 120 may be modified so long as the working channel does not become

occluded.

[0034] Liner 120 may be made out of any material that one of
ordinary skill in the art would use to make a liner for surgical tubing which may
be introduced into a patients body, including but not limited to metals, alloys,
ceramics, glasses, and glass-ceramics, polymeric materials, composites,
coatings, adhesives, and thermoplastics. Ceramic material is preferred as it
has specific properties that insulate against laser energy damage. Ceramic
materials include nonmetallic, inorganic compounds that exhibit great strength
and stiffness, resistance to corrosion and wear, and have a low density, such
as for example, mullite, fused silica or alumina. Alternatively, the liner may be
metallic. However, ceramic liners are preferred for they advantageously have,
among other characteristics, a high ability to withstand steep temperature

gradients and large thermal shocks, good machinability, high bonding
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capability, and ease of providing a seal between the endoscope tube and the
edge of the ceramic liner. It has also been found that ceramic material is
preferred over metallic material because it can withstand higher energy levels
than some metals. For example, stainless steel endtips are damaged by
energy levels of 0.8 Joules, while ceramic endtips or liners have been found

to withstand energy levels in excess of 2.5 Joules.

[0035]  Referring now to FIG. 2(b), a cross-sectional side view of the
embodiment of FIG. 2(a) is illustrated. In this embodiment first length 126
along the outside edge of iiner 120 is substantially equal to second length 134
along the inside edge of liner 120. Such a configuration creates first edge 136
which is substantially perpendicular to first length 126 and second length 134.
When liner 120 is in a substantially cylindrical shape, first edge 136 extends
around liner in a circular manner. Second edge 138 is similarly positioned
around distal opening 124. Passage 125 extends from distal opening 122 to

proximal opening 124.

[0o3s] Referring now to FIG 3, an isomeric cross-sectional side view
of another embodiment of liner 120 is shown along axis A-A'. Here, first
length 126 is longer than second length 134 such that first edge 136 is
beveled. Beveled first edge 136 maximizes the size of distal opening 122 so
that liner 120 does not limit a surgeon's ability to place a tool near or outside
distal opening 122 in a patient's body. Beveled first edge is of a
predetermined length such as 0.15 mm for a ureteroscope. First length 126
and second length 134 are preselected such that first edge 136 forms an
angle between 5 to 50 degrees, preferably about 45 degrees. Second edge
138 may be beveled such that its angle of inclination is equai to that of first
edge 136. Here, second edge 136 angles at approximately 45 degrees to
facilitate the entry of a surgeon's tool (not shown in FIG. 2(b)) into the liner,
and minimize the possibility that a surgeon's tool will snag on liner 120 near

proximal opening 124.
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[0037] Referring now to FIG. 4 a front view of a flexible endoscope
with liner of FIG. 2 is shown. Flexible endoscope 100 includes one or more
working channels 112 at an endoscope tip 106. Lens 104 is positioned
proximate to a viewing device 108. Light emanates from lens 104 to enable
viewing device 108 to capture images in the body cavity and electrically or
optically transmit the images through a tubular body 110 of endoscope 100 for
display at an external monitor. Once viewing the transmitted images, the
endoscope operator may insert one or more surgical instruments through one
or more working channels 112 to perform an endoscopic procedure at the
internal body cavity site. Liner 120 is positioned inside working channel 112,
such that it is disposed upon the working channel wall immediately adjacent to
distal opening 122. Preferably, liner 120 is a ceramic sleeve bonded to
working channel 112 with an adhesive. In one preferred embodiment, the
surface of distal end tip 106 and front surface of liner 120 are flush, such that
the distal edges of end tip 106 and liner 120 form a uniform flat surface 109.

[0038] Referring now to FIG. 5, a front view of a flexible endoscope
with liner of FIG. 2 is shown. Flexible endoscope 100 includes more than one
working channels 112 at an endoscope tip 106. Lens 104 is positioned
proximate to a viewing device 108. Light emanates from lens 104 to enable
viewing device 108 to capture images in the body cavity and electrically or
optically transmit the images through a tubular body 110 of endoscope 100 for
display at an external monitor. Liner 120 is positioned inside working channel
112, such that it is disposed upon the working channel wall immediately
adjacent to distal opening 122. Liner 120" is positioned inside working
channel 112", such that it is disposed upon the working channel wall
immediately adjacent to distal opening 122".  Preferably, liner 120 and 120’
are ceramic sleeves bonded to working channel 112 with an adhesive. In one
preferred embodiment, the surface of distal end tip 106 and front surface of
liners 120 and 120" are flush, such that the distal edges of end tip 106 and
liners 120 and 120" form a uniform flat surface 108. Optionally, working
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channels 112 and 112' may be different in that working channel 112 is larger
than working channel 112'. Liners 120 and 120" may be the same or different
predetermined sizes, and modified to fit variable size working channels in
different types of endoscopes. Liner 120' may optionally be of the type shown
in FIG. 3, where a first edge 136 and second edge 138 (not shown in FIG. 5)

are beveled.

[0033] Referring now to FIG. 6, a cross secticn of the working
channel of FIG. 4 is shown. Tubular liner 120 is disposed upon working
channel 112 such the liner is in coaxial alignment with the working channei
along axis A-A'. First length 126 along the outside edge of liner 120 is
substantially equal to second length 134 along the inside edge 150 of liner
120. This configuration creates first edge 136 which is substantially
perpendicular to first length 126 and second length 134. When liner 120 is in
a substantially cylindrical shape, first edge 136 extends around iiner in a
circular manner. Second edge 138 is similarly positioned around distal
opening 124. Passage 125 extends from distal opening 122 to proximal

opening 124.

[0040] Referring now to FIG. 7, a cross section of the working
channel with liner of FIG. 3 is shown. Liner 120 is disposed upon working
channel 112 such the liner is in coaxial alignment with the working channel
along axis A-A'. Here, first length 126 is longer than second length 134 such
that first edge 136 is beveled. Beveled first edge 136 maximizes the size of
distal opening 122 so that liner 120 does not limit a surgeon's ability to place a
tool near or outside distal opening 122 in a patient's body. Beveled first edge
is of a predetermined length such as between about 0.1 mm to about 2 cm
preferably about 0.15 mm for a ureteroscope. First length 126 and second
length 134 are preselected such that first edge 136 forms an angle between 5
to 50 degrees preferably about 45 degrees.
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[0041] Referring now to FIG. 8 is a cross section of an endoscope
working channel with another liner is shown. Liner 120 is disposed upon
working channel 112 such the liner is in coaxial alignment with the working
channel along axis A-A'. First length 126 along the outside edge of liner 120
is shorter than second length 134 along the inside edge of liner 120. This
configuration creates an arc shaped configuration which prevents a surgeon's
tool from snagging on liner 120. Passage 125 extends from distal opening

122 to proximal opening 124.

[0042] Referring now to FIG. 9, a front exploded view of another
embodiment of the present invention is shown. Here, distai end plate 200 is
configured to connect to the distal end 210 of flexible endoscope. Although
the flexible endoscope is shown as a multilumen design, the present invention
is equally applicable to a single lumen configuration. Distal end plate 200
may be made out of any suitable material for use with an endoscope such as
plastic, metal, or stainless steel. Distal end plate 200 is of a predetermined
shape such that it does not obstruct or hinder the operation of the flexible
endoscope components. Here distal end plate 200 is shown having apertures
205 designed to be in coaxial alignment with the nonworking channels of the
endoscope tubing. Optionally, distal end plate 200 may be configured solely
to surround the working channel thus leaving distal end face 210 substantially
uncovered. Distal end plate 200 further comprises a working channel bore
220 coaxial alignment with working channel 225 of the flexible endoscope.
Working channel bore 220 has an inner wall and liner 120 disposed thereon.
Liner 120 is of a predetermined shape and size, preferably having a central
opening that is the same size as the working channel 225. Liner 120 is fixedly
attached to the distal end plate 200 using an adhesive or any means known in

the art to fixedly attach a liner to a plate.

[0043] Referring now to FIG. 10 a cross section of the working

channel of another preferred embodiment is shown. Liner 120 is disposed
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upon central bore 220 of distal end plate 200 such that liner 120 is in coaxial
alignment with the working channel 230 along axis A-A". First length 226
along the outside edge of liner 120 is substantially equal to second length 234
along the inside edge 250 of liner 120. This configuration creates first edge
236 which is substantially perpendicular to first length 226 and second length
234. When liner 120 is in a substantially cylindrical shape, first edge 236
extends around liner in a circular manner. Soft channet tube 275 is positioned

adjacent to liner 120.

[0044] Referring now to FIG. 11 a cross section of the working
channel of another preferred embodiment is shown. Liner 120 is disposed
upon central bore 220 of distal end plate 200 such that finer 120 is in coaxial
alignmeht with the working channel 230 along axis A-A’. Here, first length 226
is longer than second length 234 such that first edge 236 is beveled. Beveled
first edge 236 maximizes the size of distal opening 222 so that liner 120 does
not limit a surgeon's ability to place a tool near or outside distal opening 222 in
a patient's body. Beveled first edge is of a predetermined length such as
between about 0.1 mm to about 2 cm preferably about 0.15 mm for a
ureteroscope. First length 226 and second length 234 are preselected such
that first edge 236 forms an angle between 5 to 50 degrees preferably about
45 degrees. Second edge 237 is not beveled to promote even alignment
between the distal end plate 200 and distal end of flexible endoscope tubing.

[0045] Referring now to FIG. 12 a cross section of another
embodiment of the present invention is shown. Liner 120 is disposed upon
central bore 220 of distal end plate 200 such that liner 120 is in coaxial
alignment with the working channel 230. Beveled first edge 236 maximizes
the size of distal opening so that liner 120 does not limit a surgeon's ability to
place a tool near or outside distal opening in a patient's body. Beveled first
edge is of a predetermined length such as between about 0.1 mm to about 2

cm preferably about 0.15 mm for a ureteroscope. First length 226 and
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second length 234 are preselected such that first edge 236 forms an angle
between 5 to 50 degrees preferably about 45 degrees. Second edge 237 is
not beveled to promote even alignment between liner 120 and channel tube
275. Distal end plate 200 is made out of metal and surrounds liner 120 as
well as the distal end of channel tube 275. Distal end plate 200, liner 120,
and channel tube 275 are fixed into place using an adhesive or any suitable

means for fixedly connecting components of a medical device known in the art.

[004s] The invention also relates to a method of making such liners
which include the steps of selecting a liner material, forming at least one liner,
depositing the material within the working channel, and binding the liner to the
working channel, or bore of distal end plate. Materials for making the liner are
selected from metal, alloy, ceramic, glass, glass-ceramic, polymeric material,
composite, coatings, adhesives, thermoplastic and combinations thereof,
preferably ceramic material such as metal, alloy, ceramic, glass, glass-
ceramic, polymeric material, composite, coatings, adhesives, thermoplastic
and combinations thereof. The liner is formed using methods available to one
of ordinary skill in the art. Adhesives suitable for use in a medical device for

insertion into a patient's body are used for binding liner 120 to the working

channel 112.

[0047] Obviously, many modifications may be made without
departing from the basic spirit of the present invention. Accordingly, it will be
appreciated by those skilled in the art that within the scope of the appended

claims, the invention may be practiced other than has been specifically

described herein.
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What is claimed is:

1. A medical device comprising:

an insertion tube having a proximal end and a distal end, and at least
one working channel having an inner surface, the working channei extending
from the proximal end to the distal end in an axial direction of the tube; and

a liner in coaxial alignment with the distal end of the working channel.

2. The medical device of claim 1 wherein the liner is disposed upon the
inner surface at the distal end of the working channel.

3. The medical device of ciaim 1 wherein the liner is a ceramic sleeve.

4, The medical device of claim 3 where the ceramic sleeve is made of
material selected from the group consisting of mullite, fused silica, alumina,

and combinations thereof.

5. The medical device of claim 1 wherein the liner is made of material
selected from the group consisting of metal, alloy, ceramic, glass, glass-
ceramic, polymeric material, compasite, coatings, adhesives, thermoplastic

and combinations thereof.

6. The medical device of claim 1 wherein the liner is a tube shaped sleeve
having a distal opening adjacent to the distal end of the insertion tube, and a
proximal opening opposite the distal opening, wherein the distal opening and

proximal opening are connected by a passage.

7. The medical device of claim 6 wherein the passage has a central axis

coaxial to the working channel.
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8. The medical device of claim 1 wherein the liner has a first length along
the outside of the liner and a second length along the inside of the liner, the
first length substantially equal to the second length, and at least one edge

which is substantially perpendicular to the first length and the second length.

9. The medical device of claim 1 wherein the liner has a first length along
the outside of the liner and a second length along the inside of the liner, the
first length longer than the second length to form a first beveled edge adjacent
to the distal opening and a second beveled edge adjacent to the proximal

opening.

10.  The medical device of claim 9 wherein the first beveled edge has an

angle of approximately 45 degrees.

11.  The medical device of claim 1 wherein the insertion tube is formed of a

bendable resin.

12.  The medical device of claim 1 wherein the working channel has a distal
end opening, and the liner is disposed in the working channel immediately

adjacent to the distal end opening.

13. The medical device of claim 1 wherein the liner is a tube.

14.  The medical device of claim 1 further comprising a distal end plate
disposed upon the distal end of the insertion tube, the distal end plate having
a bore in coaxial alignment with the working channel, wherein the liner is

within the bore.

15. The medical device of claim 1, wherein the liner has a first length, a

first width, a first height, and a first thickness.
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16.  The medical device of claim 15, wherein the first length of the liner is

between about 1.0 mm and 3.0 mm.

17.  The medical device of claim 15, wherein the first length of said liner is

approximately 2.5 mm.

18. A medical device comprising:

an insertion tube having a proximal end and a distal end, and at least
one working channel having an inner surface extending from the proximal end
to the distal end in an axial direction of the tube; and

a ceramic liner having a proximal end and a distal end disposed upon
the inner surface within the distal end of the working channel, wherein the
liner comprises a distal opening adjacent to the distal end of the working
channel and a proximal opening opposite the distal opening and a passage
between the distal opening and the proximal opening in coaxial alignment with

the working channel.

19.  The medical device of claim 18 wherein the insertion tube is a flexible

endoscope tube.

20. The medical device of claim 18 wherein the ceramic liner has a first
length along the outside of the liner and a second length along the inside of
the liner, and at least one edge between the first length and the second length.

21.  The medical device of claim 20 wherein the at least one edge is

beveled and has an angle of approximately 45 degrees.

22.  The medical device of claim 18 further comprising a viewing device and

a lens.
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23. A method of sealing a working channel of a flexible endoscope tube
comprising:

depositing a liner upon the inner surface of a working channel at the
distal end of the working channel; and

binding the liner to the inner surface of the working channel

immediately adjacent to the distal end of the endoscope tube.

24.  The method of claim 23 further comprising the step of assembling a
liner made of material selected from the group consisting of metal, alloy,
ceramic, glass, glass-ceramic, polymeric material, composite, coatings,

adhesives, thermoplastic and combinations thereof.

25. The method of claim 24 wherein the ceramic is material selected from

the group consisting of mullite, fused silica, alumina, and combinations thereof.

1 Abstract

A flexible endoscope insertion tube having at least one working
channel extending in the axial direction of the flexible tube. One or more
liners are in coaxial alignment with the distal end working channel of the tube.
At least one ceramic tip liner may be disposed on the interier distal end of the
endoscope working channel which protects the working channel from

operational wear and tear.

2 Representative Drawing

Fig. Z(’ﬂ/}
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