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(57) ABSTRACT

Methods of treating diverticulosis and medical devices suit-
able for use in such methods are described herein. In an
embodiment, a method of treating diverticulosis in an ani-
mal comprises clearing the lumen of the colon of the animal
of solid matter, isolating a treatment portion of the colon,
applying suction at a point within the lumen of the colon to
depressurize the treatment portion, applying a material to the
external surface across at least one diverticulum of the
diverticula on the colon, and removing the suction. In some
embodiments, the material comprises an adhesive. A step of
applying a second material across at least one diverticulum
of the diverticula on the colon can also be included.
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METHODS AND MEDICAL DEVICES FOR
DIVERTICULOSIS TREATMENT

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of U.S. Provi-
sional Patent Application No. 62/723,138, filed on Aug. 27,
2018. This related application is incorporated by reference
into this disclosure in its entirety.

FIELD

[0002] The disclosure relates generally to the field of
methods of treatment, medical devices, and kits. Particular
examples in the disclosure relate to methods of treating
diverticulosis, medical devices useful in the treatment of
diverticulosis, and kits useful in the treatment of diverticu-
losis.

BACKGROUND

[0003] Diverticulosis of the colon is the most frequent
anatomical colon alteration, characterized by the presence of
pockets called ‘diverticula’ Diverticula result from a hernia-
tion of the colonic mucosa and submucosa through defects
in the muscle layer, often at the weakest point in the colonic
wall: the sites of penetration by blood vessels. Approxi-
mately 50% of individuals aged 60+ will have diverticulosis
and incidence increases to 70% of individuals aged 80+.
Diverticulosis is becoming increasingly common and occut-
ring in younger patients, often presenting with more sub-
stantial complications. The presence of complications such
as inflammation, diverticular bleeding, infection, perforation
and sepsis characterize the so-called ‘diverticular disease’ or
‘diverticulitis.”

[0004] Uncomplicated diverticulosis  (asymptomatic)
identified on colonoscopy is currently treated with a high-
fiber, low fat diet and an increase in physical activity.
However, clinical studies have failed to demonstrate efficacy
of this treatment approach. Complicated diverticulosis is
currently treated with intravenous antibiotics and surgical
resection of the affected region of the colon. Several patient
populations would benefit from minimally invasive
approaches to treatment, include patients that are at high risk
for surgery and those which are indicated for surgery in the
complicated diverticulosis group.

[0005] A need exists, therefore, for new and useful meth-
ods of treatment, medical devices, and kits. Furthermore, a
specific need exists for new and useful methods of treating
diverticulosis, medical devices useful in the treatment of
diverticulosis, and kits useful in the treatment of diverticu-
losis.

SUMMARY OF SELECTED EXAMPLE
EMBODIMENTS

[0006] Various methods of treatment, medical devices,
and kits are described herein.

[0007] An example method of treating diverticulosis com-
prises clearing the lumen of a colon of solid matter; isolating
a treatment portion of the colon, the treatment portion
having an axial length; applying suction at a point within the
lumen to depressurize the treatment portion; applying a
material across at least one diverticulum on the external
surface of the colon, the at least one diverticulum located on
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a surface of the colon within the axial length of the treatment
portion; and removing the suction.

[0008] Another example method of treating diverticulosis
comprises clearing the lumen of a colon of solid matter;
isolating a treatment portion of the colon, the treatment
portion having an axial length; applying suction at a point
within the lumen to depressurize the treatment portion;
applying an adhesive across two or more diverticuli on the
external surface of the colon, the two or more diverticuli
located on a surface of the colon within the axial length of
the treatment portion; applying a material across the two or
more diverticuli; curing the adhesive; and removing the
suction.

[0009] Another example method of treating diverticulosis
comprises clearing the lumen of a colon of solid matter by
administering an enema; isolating a treatment portion of the
colon by inserting a catheter having a balloon into the colon
and inflating the balloon within the lumen to isolate the
treatment portion from another portion of the colon, the
treatment portion having an axial length; applying suction at
a point within the lumen to depressurize the treatment
portion; applying an adhesive across two or more diverticuli
on the external surface of the colon, the two or more
diverticuli located on the surface of the colon within the
axial length of the treatment portion; applying a material
across the two or more diverticuli; curing the adhesive; and
removing the suction.

[0010] Additional understanding of the claimed invention
can be obtained through review of the detailed description of
selected example medical devices, methods of treatment,
and kits, below, with reference to the appended drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 is a schematic illustration of an example
method of treating diverticulosis.

[0012] FIG. 2A is a schematic illustration of an isolated
section of a colon upon which the method of treatment
illustrated in FIG. 1 is being performed.

[0013] FIG. 2B is a schematic illustration of an isolated
section of a colon upon which the method of treatment
illustrated in FIG. 1 is being performed.

[0014] FIG. 2C is a schematic illustration of an isolated
section of a colon upon which the method of treatment
illustrated in FIG. 1 is being performed.

[0015] FIG. 2D is a schematic illustration of an isolated
section of a colon upon which the method of treatment
illustrated in FIG. 1 is being performed.

[0016] FIG. 3 is a schematic illustration of another
example method of treating diverticulosis.

[0017] FIG. 4 is a schematic illustration of another
example method of treating diverticulosis.

[0018] FIG. 5is a perspective view of an example medical
device.
[0019] FIG. 6 is a sectional view, partially broken away, of

the medical device illustrated in FIG. 5. The inner member
is illustrated in a first position.

[0020] FIG. 7 is a sectional view, partially broken away, of
the medical device illustrated in FIG. 6. The inner member
is illustrated in a second position.

[0021] FIG. 8 is a perspective view of the inner member
of the medical device illustrated in FIG. 5.

[0022] FIG. 9 is a perspective view, partially broken away,
of a section of a colon within which the medical device
illustrated in FIG. 5 is partially disposed.
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[0023] FIG. 10 is a side view of another example medical
device.

[0024] FIG. 11A illustrates an example medical device.
[0025] FIG. 11B illustrates an example medical device.
[0026] FIG. 11C illustrates an example medical device.
[0027] FIG. 11D illustrates an example medical device.
[0028] FIG. 12A illustrates an example medical device.
[0029] FIG. 12B illustrates an example medical device.
[0030] FIG. 12C illustrates an example medical device.
[0031] FIG. 13 illustrates an example medical device.
[0032] FIG. 14 illustrates an example medical device.
[0033] FIG. 15 illustrates an example medical device.

DETAILED DESCRIPTION OF SELECTED
EXAMPLES

[0034] The following detailed description and the
appended drawings describe and illustrate various example
medical devices, methods of treatment, and kits. The
description and illustration of these examples are provided
to enable one skilled in the art to make and use a medical
device according to an embodiment of the invention, to
practice a method of treatment according to an embodiment
of the invention, and to make and use a kit according to an
embodiment of the invention.

[0035] FIG. 1 is a schematic illustration of an example
method 100 of treating diverticulosis. An initial step 102
comprises clearing the lumen of the colon of solid matter.
Another step 104 comprises isolating a treatment portion of
the colon. Another step 106 comprises applying suction at a
point within the central lumen of the colon to depressurize
the treatment portion isolated in step 104. Another step 108
comprises applying a material to the external surface of the
colon across at least one diverticulum that is located on a
surface of the colon within the axial length of the treatment
portion isolated in step 104. Another step 110 comprises
removing the suction applied in step 106.

[0036] The step 102 of clearing the lumen of the colon of
solid matter can be accomplished using any suitable method
or technique for clearing contents from an animal colon. For
example, an enema or other clearance aid can be used to
accomplish this step 102. For this step 102, it is considered
sufficient to substantially clear the colon of solid matter;
complete and absolute clearance is not required. This step
102 should be performed to achieve a clearance suitable for
performance of the remainder of the method. For example,
a clearance that does not impede the placement of a device
used in step 106 to apply suction at a point with the central
lumen of the colon and that does not impede the depressur-
ization of the treatment are and any isolated diverticuli is
considered sufficient.

[0037] The step 104 of isolating a treatment portion of the
colon can be accomplished using any suitable method or
technique and, if desired, any suitable device. For example,
one or more balloons can be expanded within the central
lumen of the colon to isolate a treatment portion. For this
step, the term “isolate” does not require the establishment of
a physical barrier between the treatment portion and other
portion or portions of the colon. Rather, the term merely
requires the establishment or identification of a demarcation
between an area of the colon for treatment and another area
of the colon. The establishment of a physical barrier between
a desired treatment portion and other portions of the colon,
by expanding balloons within the colon, for example, is one
suitable approach for accomplishing this step 104, but this
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approach is not required. If the establishment of one or more
physical barriers is desired, use of a medical device is
considered advantageous, and a variety of medical devices
can be used. Examples of suitable medical devices for
performance of this step include, but are not limited to, a
single balloon catheter, a dual balloon catheter, an occluder,
and a covered stent. Each of these devices can be delivered
intraluminally within the colon and deployed appropriately
at a desired location within the lumn of'the colon to achieve
the desired isolation. External devices, such as clips, can
also be used to achieve the desired isolation.

[0038] The step 106 of applying suction at a point within
the central lumen of the colon to depressurize the treatment
portion isolated in step 104 can be accomplished using any
suitable method or technique and, if desired, any suitable
device. For example, the proximal end of a catheter or other
tubular member can be operably connected to a suction
source at one end, external to the body of the patient on
which the method is being performed. The distal end of the
catheter can be placed within the treatment portion isolated
in step 104. Once arranged in this manner, the suction source
can be activated such that suction is applied at the distal end
of the catheter, within the central lumen of the colon to
depressurize the treatment portion isolated in step 104.
Importantly, for this step 106, it is important that suction be
applied within the central lumen of the colon and not within
the interior portion of any individual diverticuli. The method
100 is optimized for treating any suitable number of diver-
ticuli, including more than one diverticulum. Accordingly,
application of suction at a point within the central lumen of
the colon is considered an important aspect of this step of the
method 100.

[0039] The step 106 of applying suction at a point within
the central lumen of the colon to depressurize the treatment
portion isolated in step 104 is performed to relieve residual
stress in one or more diverticuli associated with the treat-
ment portion. Accordingly, this step 106 of applying suction
should be performed until one or more diverticuli associated
with the treatment portion loses residual stress, which may
result in collapse or other decrease in overall size, and/or
volume. A visual observation of one or more diverticuli can
be used to determine that the desired relief of residual stress
in one or more diverticuli has been achieved, but is not
considered necessary.

[0040] The step 106 of applying suction can be performed
for any suitable length of time, and can be maintained while
other steps are be performed. For example, in one example
method, the step 106 of applying suction is performed until
at least one diverticulum associated with the treatment
portion isolated in step 102 has been relieved of residual
stress. Once that is achieved, in this example, the step 110
of removing suction is performed. At this point, the treat-
ment portion of the colon, and the at least one diverticulum,
is under negative pressure compared to the normal pressure
for these elements. At this point, the step 108 of applying a
material across at least one diverticulum can be performed.
In another example method, the step 106 of applying suction
is performed until at least one diverticulum associated with
the treatment portion isolated in step 102 has been relieved
of residual stress. At this point, the step 106 of applying
suction is continued while the step 108 of applying a
material across at least one diverticulum is performed. In
this example, the step 110 of removing suction is not
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performed until after the step 108 of applying a material
across at least one diverticulum is completed.

[0041] The step 108 of applying a material to the external
surface of the colon across at least one diverticulum that is
located on a surface of the colon within the axial length of
the treatment portion isolated in step 104 can be accom-
plished using any suitable method or technique and any
suitable material. For example, a patch of material can be
applied to the serosal or external surface of the colon across
at least one diverticulum that is located on a surface of the
colon within the axial length of the treatment portion iso-
lated in step 104. For this step 108, the material can be
applied to the external surface of the colon across at least
one diverticulum solely through an external approach, such
as by surgical, laparoscopic, or other access. Alternatively,
the material can be applied to the external surface of the
colon across at least one diverticulum through a combination
of internal and external approaches. For example, an adhe-
sive can be delivered to the external location from within the
colon and a patch of material can then be applied directly
onto the adhesive through an external approach.

[0042] For this step 108, any suitable material can be used
and a skilled artisan will be able to select a specific material
for a particular method based on various considerations,
including the overall size and configuration of the treatment
portion and the number of diveritculi being treated. A
material should be selected based on biocompatibility and
handling considerations, as well as the ability of the material
to decrease the load placed on the colon wall. Examples of
suitable types of materials include, but are not limited to,
hydrogels, remodellable materials, such as extracellular
matrix materials, and other materials. Examples of specific
materials considered suitable include, but are not limited to,
small intestinal submucosa (SIS), pulmonary ligament, vis-
ceral pleura, pericardium, and peritoneum. It is noted that
more than one material can be applied in connection with
performance of this step 108. For example, for some mate-
rials, it may be desirable to apply an adhesive prior to
applying a patch of material to the external surface of the
colon. Also, a method can include additional steps based on
the nature of the material or materials selected for this step.
For example, if an adhesive is used, a suitable curing step
can be performed. Example methods that include application
of an adhesive are described in more detail below.

[0043] Tt is considered advantageous to perform this step
108 of applying a material to the external surface of the
colon across at least one diverticulum that is located on a
surface of the colon within the axial length of the treatment
portion isolated in step 104 after the step 106 of applying
suction has been initiated or completed. It is noted, though,
that this step 108 can be performed prior to the initial of step.
Thus, step 108 can be performed before, during, or after
initiation of step 106. Furthermore, step 108 can be per-
formed concurrently with step 106.

[0044] The step 110 of removing the suction applied in
step 106 can be accomplished using any suitable method or
technique and the specific method or technique selected in a
particular method will depend on the suction source and
device selected for performance of step 106 of applying
suction. For example, this step 110 of removing the suction
applied in step 106 can be accomplished by deactivating the
suction source activated during performance of that step
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106. The step 110 of removing the suction applied in step
106 is performed to restore a normal pressure within the
colon.

[0045] It is considered advantageous to perform this step
110 of removing the suction applied in step 106 after step
108 has been completed. It is noted, though, that this step
110 can be performed prior to the initial of step 108 or during
performance of step 108. Thus, step 110 can be performed
before, during, or after initiation of step 108. Furthermore,
step 110 can be performed concurrently with step 108.
[0046] The method 100 can include various optional steps.
For example, a step of applying positive pressure with the
abdominal cavity, external to the colon, can be performed.
Including this step can supplement the relief of residual
stress on diverticuli achieved by the application of suction
within the colon. If included, the step is advantageously
performed before the step 108 of applying a material to the
external surface of the colon across at least one diverticulum
that is located on a surface of the colon within the axial
length of the treatment portion isolated in step 104.

[0047] Each of FIGS. 2A, 2B, 2C, and 2D illustrates an
isolated section of a colon 200 upon which the example
method 100 illustrated in FIG. 1 and described above is
being performed. The colon 200 has an internal surface 210,
or mucosal surface, and an external surface 212, or serosal
surface, and an internal lumen 214. Several diverticuli 216
are visible on the external surface 212 of the colon 200. Each
of FIGS. 2A, 2B, 2C, and 2D only shows a portion of the
colon 200; for purposes of illustration, the illustrated portion
is considered the isolated portion 202 of the colon 200.
[0048] FIG. 2A illustrates the colon 200 after completion
of steps 102 and 104 of method 100. The colon 200 been
cleared of solid matter such that the internal lumen 214 is
substantially free of fecal material.

[0049] FIG. 2B illustrates the colon 200 while step 106 of
method 100 is being performed. As such, suction has been
applied at a point within the internal lumen 214 of the colon
200 to depressurize the treatment portion 202. The colon 200
has flattened, with its cross-sectional shape changing from
substantially circular to substantially ovoid. Also, the diver-
ticuli 216 associated with the treatment portion 202 have lost
residual stress as a result of the application of suction within
the internal lumen 214 of the colon 200. Indeed, in FIG. 2B,
each of the diverticuli 216 has collapsed such that the
surface of the diverticuli 216 is substantially continuous
with the adjacent portion of the external surface 212 of the
colon 200.

[0050] FIG. 2C illustrates the colon 200 after step 108 of
method 100 has been performed. Thus, a patch of material
220 has been applied to the external surface 212 of the colon
200. The patch of material 220 has been applied across the
diverticuli 216 associated with the treatment portion 202.
[0051] FIG. 2D, illustrates the colon 200 after step 110 of
method 100 has been performed. Thus, suction has been
removed and normal pressure has been restored with the
internal lumen 214 of the colon 200. Accordingly, the colon
200 has returned to its normal configuration, having a
substantially circular cross-sectional shape. Notably, the
bulges of the diverticuli 216 visible in FIG. 2A have not
returned and the patch of material 220 presents a new,
substantially continuous external surface 222 for the treat-
ment portion 202 of the colon 200.

[0052] FIG. 3 is a schematic illustration of another
example method 300 of treating diverticulosis. An initial



US 2020/0060525 A1

step 302 comprises clearing the lumen of the colon of solid
matter. Another step 304 comprises isolating a treatment
portion of the colon. Another step 306 comprises applying
suction at a point within the central lumen of the colon to
depressurize the treatment portion isolated in step 304.
Another step 308 comprises applying tissue adhesive across
two or more diverticuli that are located on a surface of the
colon within the axial length of the treatment portion iso-
lated in step 104. Another step 310 comprises applying a
material to the external surface of the colon across the two
or more diverticuli. Another step 312 comprises curing the
tissue adhesive. Another step 314 comprises removing the
suction applied in step 106.

[0053] FIG. 4 is a schematic illustration of another
example method 400 of treating diverticulosis. An initial
step 402 comprises administering an enema to a patient to
clear the patient’s colon of solid matter. Another step 404
comprises isolating a treatment portion of the colon by
inflating balloons within the colon. Another step 406 com-
prises applying suction at a point within the central lumen of
the colon to depressurize the treatment portion isolated in
step 404. Another step 408 comprises applying tissue adhe-
sive across two or more diverticuli that are located on a
surface of the colon within the axial length of the treatment
portion isolated in step 404. Another step 410 comprises
applying a material to the external surface of the colon
across the two or more diverticuli. Another step 412 com-
prises curing the tissue adhesive. Another step 414 com-
prises removing the suction applied in step 406.

[0054] FIGS. 5 through 9 illustrate an example medical
device 500 useful in treating diverticulosis to a patient.
Medical device 500 comprises an elongate member 510
having an elongate member first end 522, an elongate
member second end 524, a lengthwise axis 511 extending
between the elongate member first end 522 and the elongate
member second end 524, a length 523 extending between the
elongate member first end 522 to the elongate member
second end 524, a diameter 525, and an elongate member
main body 526 extending between the elongate member first
end 522 and the elongate member second end 524. The
elongate member main body 526 defines a first lumen 512,
a second lumen 514, a suction lumen 516, an elongate
member circumferential wall 528, a plurality of passage-
ways 530, an inner surface 532 extending between the
elongate member first end 522 and the elongate member
second end 524, and an outer surface 534 extending between
the elongate member first end 522 and the elongate member
second end 524. Additionally, the medical device 500 com-
prises an inner member 520 disposed in the elongate mem-
ber 510, as described in more detail below.

[0055] First lumen 512 extends from a first lumen first
opening 540 to a first lumen second opening 542 and is
disposed on the inner surface 532 of the elongate member
510 extending along the lengthwise axis 511 of the elongate
member 510 between the elongate member first end 522
toward the elongate member second end 524. As best
illustrated in FIG. 6, the first lumen first opening 540 is
disposed on the elongate member first end 522, and the first
lumen second opening 542 is disposed between the elongate
member first end 522 and the elongate member second end
524 toward the elongate member second end 524. Second
lumen 514 extends from a second lumen first opening 550 to
a second lumen second opening 552 and is disposed on the
inner surface 532 of the elongate member 510 extending
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along the lengthwise axis 511 of the elongate member 510
between the elongate member first end 522 to the elongate
member second end 524. As best illustrated in FIG. 6, the
second lumen first opening 550 is disposed on the elongate
member first end 522, and the second lumen second opening
552 is defined by the cap 518, as described in detailed below,
such that the second lumen second opening 552 is continu-
ous with the second lumen 514. The first and second lumens
512, 514 are parallel to each other because each lumen 512,
514 lies in parallel with the lengthwise axis 511 of the
elongate member 510, but the first and second lumens 512,
514 are substantially opposite of each other. Furthermore,
the first and second lumens 512, 514 of the elongate member
510 are isolated from each other such that the first and
second lumen 512, 514 are not in fluid communication.

[0056] The inclusion of the first lumen 512 is considered
advantageous at least because the first lumen 512 allows for
the introduction of a device through the elongate member
510 that is isolated from the second lumen 514 and the
suction lumen 516. Any suitable device can be passed
through a first lumen, and skilled artisans will be able to
select a suitable device according to a particular embodi-
ment based on various considerations, including the desired
treatment intended to be performed. Example devices con-
sidered suitable to pass through a first lumen defined by an
elongate member include, but are not limited to, catheters,
cannulas, suction devices, cutting tools, illuminating mem-
bers, optical fibers, and any other devices considered suit-
able for a particular application. For example, an inner
member, such as a cannula, can be passed through a first
lumen of an elongate member that comprises an atraumatic
tip and a plurality of passageways, as described in more
detail below.

[0057] The inclusion of the second lumen 514 is consid-
ered advantageous at least because the second lumen 514
allows for the introduction of a device through the elongate
member 510 that is isolated from the first lumen 512 and the
suction lumen 516. Any suitable device can be passed
through a second lumen, and skilled artisans will be able to
select a suitable device according to a particular embodi-
ment based on various consideration, including the desired
treatment intended to be performed. Example devices con-
sidered suitable to pass through a second lumen defined by
an elongate member include, but are not limited to, cath-
eters, cannulas, suction devices, cutting tools, illuminating
members, optical fibers, and any other devices considered
suitable for a particular application. For example, a device,
such as a balloon catheter including one or more balloons,
can be passed through a second lumen of an elongate
member that comprises one or more balloons to isolate a
treatment portion of a colon.

[0058] Each of the first lumen first opening 540, first
lumen second opening 542, second lumen first opening 550,
and second Iumen second opening 552 can have any suitable
size, shape, and configurations, and a skilled artisan will be
able to select suitable size, shape, and configuration param-
eters for an opening in an elongate member of a medical
device according to a particular embodiment based on
various considerations, including the size of a device pass-
ing toward and through the openings, the shape of a device
passing toward and through the openings, and other consid-
erations. Additionally, each of the first lumen first opening
540, first lumen second opening 542, second lumen first
opening 550, and second lumen second opening 552 can
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have any suitable structural configuration. Examples of
suitable structural configuration include, but are not limited
to, circular, substantially circular, ovoid, elliptical, and any
other suitable structural configuration. In the illustrated
embodiment, each of the first lumen first opening 540, first
lumen second opening 542, second lumen first opening 550,
and second lumen second opening 552 illustrates a circular
shape.

[0059] While the first lumen first opening 540, first lumen
second opening 542, second lumen first opening 550, and
second lumen second opening 552 have been described and
illustrated as positioned at particular locations along the
elongate member 510 of the medical device 500, an opening
of a lumen can be positioned at any suitable location on, or
along the length of, an elongate member of a medical device.
Skilled artisans will be able to select a suitable location to
position a lumen opening according to a particular embodi-
ment based on various considerations, including the desired
bodily passage within which a medical device is intended to
be used. Example positions considered suitable to locate an
opening of a lumen on an elongate member include, but are
not limited to, on an elongate member first end, along the
length of an elongate member between an elongate member
first end and an elongate member second end, and an
elongate member second end. For example, alternative to
positioning a first lumen second opening along the length of
an elongate member between an elongate member first end
and an elongate member second end, a first lumen second
opening can be positioned on an elongate member second
end. Additionally, alternative to the positioning a second
lumen second opening on an elongate member second end,
a second lumen second opening can be positioned along a
length of an elongate member between an elongate member
first end and an elongate member second end.

[0060] While the elongate member 510 has been described
and illustrated with a length 523 and a diameter 525, an
elongate member can comprise any suitable length and
diameter for a medical device. Skilled artisans will be able
to select a suitable length and diameter according to a
particular embodiment based on various considerations,
including the length and width of the desired bodily passage
within which a medical device is intended to be used. An
example length for an elongate member considered suitable
comprises a length between about 1.0 meter to about 1.5
meters, and an example diameter for an elongate member
considered suitable comprises a diameter between about 0.8
centimeter to about 2.0 centimeters.

[0061] Furthermore, as best illustrated in FIGS. 6 and 7,
the first lumen 512 defines a bend 544 that extends from the
first lumen first opening 540 toward the first lumen second
openings 542. In the illustrated embodiment, the bend 544
defines a first angle o, relative to the lengthwise axis 511 of
the elongate member 510. The inclusion of the bend 544 is
considered advantageous at least because the bend 544
guides a device, such as an inner member, by axially
advancing it in a direction toward the elongate member
second end 522 within the first lumen 512 of the elongate
member 510 toward the first lumen second opening 542. As
such, the bend 544 is generally aligned with the first lumen
second opening 542. Indeed, the bend 544 is continuous
with the first lumen second opening 542. A bend can have
any suitable size, shape, and configuration, and a skilled
artisan will be able to select suitable size, shape and con-
figuration parameters for a bend in a medical device accord-
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ing to a particular embodiment based on various consider-
ations, including the material from which the elongate
member of the subject medical device is formed, the nature
and flexibility of any device intended to be advanced within
the first lumen of the elongate member and through the first
lumen second opening of the subject medical device, and
other considerations. In the illustrated embodiment, the bend
544 is integrally formed with the first lumen 512. Also in the
illustrated embodiment, the bend 544 is of a curvilinear
shape. The inclusion of the curvilinear shape, or a bend
defining another suitable curve, is considered advantageous
at least for use with a flexible device, such as a cannula,
because the bend can effectively guide such secondary
member toward and through the first lumen second opening
542. For a stiffer device, a substantially flat, planar, or
non-curved bend is considered advantageous at least
because such bends can effectively guide such stiffer devices
toward and through the first lumen second opening 542.

[0062] Suction lumen 516 is defined by the inner surface
532 of the elongate member 510 and extends from the
suction Iumen first opening 560 and terminates at the
elongate member second end 522 along a lengthwise axis
511 of the elongate member 510. In the illustrated embodi-
ment, the suction lumen 516 is in fluid communication with
each passageway from the plurality of passageways 530 of
the elongate member 510, as described in detail below. The
fluid communication between the suction lumen 516 and
each passageway of the plurality of passageways 530 is
considered advantageous at least because it allows the
suction lumen 516 to equally depressurize a treatment
portion of a colon, such as treatment portion 202 of colon
200 illustrated in FIGS. 2A, 2B, 2C, and 2D, by distributing
equal suction to each passageway in the plurality of pas-
sageways 530 along the lengthwise axis 511 of the elongate
member 510. Additionally, as best illustrated in FIG. 6, the
first and second lumen 512, 514 are disposed in the suction
lumen 516, but each of the first and second lumens 512, 514
is isolated from the suction lumen 516. The isolation
between each of the first lumen 512, the second lumen 514,
and the suction lumen 516 is considered advantageous at
least because it allows a user, such as surgeon, to introduce
suction to depressurize a treatment portion 202 of a colon
200 while introducing a device into the first lumen 512
and/or a device into the second lumen 514 simultaneously.

[0063] In the illustrated embodiment, the elongate mem-
ber circumferential wall 528 defines a plurality of passage-
ways 530 that individually provide fluid communication
between the suction lumen 516 and an environment external
to the medical device. Each passageway of the plurality of
passageways 530 extends between the inner surface 532 of
the elongate member main body 526 to the outer surface 534
of the elongate member main body 526. As best illustrated
in FIG. 5, the plurality of passageways 528 is disposed on a
side along a portion of the elongate member 510 extending
between the elongate member second end 524 toward the
elongate member first end 522. While the illustrated embodi-
ment includes a plurality of passageways 528, any suitable
number of passageways can be included. Moreover, the
passageways in a medical device according to a particular
embodiment can have any suitable size, shape, configura-
tion, arrangement, and location. The number, size, shape,
configuration, arrangement, and location of passageways
included in a medical device according to a particular
embodiment can be selected by a skilled artisan on various
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considerations, including the nature of the colon within
which the medical device is intended to be used, the size of
the diverticulum being treated, and other considerations. In
the illustrated embodiment, the plurality of passageways
comprises equally positioned series of passageways that are
disposed on a side along a portion of the elongate member
toward the elongate member second end to facilitate distri-
bution of suction to collapse a treatment portion of a colon
and two or more diverticula simultaneously by use of an
external suction source. It is noted, though, the plurality of
passageways 528 may also comprise randomly positioned
series of passageways disposed circumferentially about a
portion of the elongate member toward the elongate member
second end to facilitate distribution of suction to collapse a
treatment portion of a colon and two or more diverticula
simultaneously by use of an external suction source.

[0064] While the plurality of passageways 530 of the
elongate member 510 has been described and illustrated as
being located on a portion of the elongate member 510
toward the elongate member second end 522, a plurality of
passageways can be positioned at any suitable location on,
or along the length of, an elongate member of a medical
device. Skilled artisans will be able to select a suitable
location to position a plurality of passageways according to
a particular embodiment based on various considerations,
including the length of the treatment portion of the colon
within which a medical device is intended to be used.
Example positions considered suitable to locate a plurality
of passageways on an elongate member include, but are not
limited to, on the elongate member first end, along the length
of an elongate member between the elongate member first
end and the elongate member second end, and the elongate
member second end. For example, alternative to positioning
a plurality of passageways on the elongate member second
end, the plurality of passageways can be positioned along
the length of an elongate member between an elongate
member first end and an elongate member second end.
Additionally, the inventors have determined that examples
of suitable lengths for a plurality of passageways of an
elongate member includes lengths between about 10 centi-
meters to about 40 centimeters.

[0065] While each passageway of the plurality of passage-
ways 528 of the elongate member 510 has been described
and illustrated in the illustrated embodiment, each passage-
way of a plurality of passageways can have any suitable
structural configuration according to an embodiment.
Skilled artisans will be able to select a suitable structural
configuration for each passageway of a plurality of passage-
ways according to a particular embodiment based on various
considerations, including the size of the treatment portion of
the affected colon. Examples of suitable structural configu-
rations for each passageway of a plurality of passageways
include, but are not limited to, circular, substantially circu-
lar, ovoid, elliptical, and any other suitable structural con-
figuration. Additionally, the inventors have determined that
examples of a suitable diameter for each passageway of a
plurality of passageways includes diameters between about
0.10 centimeter to about 1.0 centimeter.

[0066] Cap 518 is disposed on the elongate member
second end 524 and defines the second lumen second
opening 552. As illustrated in FIGS. 5 through 7, the cap 518
is attached to the elongate member 518 and defines the
elongate member second end 524. The cap 518 also defines
a terminating surface 572 such that when the cap 518 is
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attached to the elongate member 510, the terminating sur-
face 572 seals and terminates the suction lumen 516. In the
illustrated example, the cap 518 is integrally formed with the
elongate member 510 on the elongate member second end
524. Examples of suitable attachment between the cap 518
and the elongate member 510 include fixed attachment
formed with an adhesive bond between the elongate member
510 and the cap 518 and a mechanical connection formed
between the elongate member 510 and the cap 518.

[0067] The elongate member 510 can be formed of any
suitable flexible, or substantially flexible, material, and
skilled artisans will be able to select a suitable material for
an elongate member according to a particular embodiment
based on various considerations, including the bodily pas-
sage within which the elongate member is intended to be
used. Example materials considered suitable include, but are
not limited to, plastics, metals, and other materials used in
conventional medical devices.

[0068] FIG. 8 illustrates an example inner member 520
disposed within the elongate member 510. Inner member
520 comprises an inner member first end 580, an inner
member second end 582, a length 581 extending between the
inner member first end 580 and the inner member second
end 582, a diameter 583, and an inner member main body
584 extending between the inner member first end 580 and
the inner member second end 582. The inner member main
body 584 defines an inner member interior lumen 586
extending between the inner member first end 580 to the
inner member second end 582, an inner member circumfer-
ential wall 588, a plurality of passageways 590, an atrau-
matic tip 592, and an outer surface 594 extending between
the inner member first end 580 to the inner member second
end 582.

[0069] In the example embodiment, the inner member
circumferential wall 588 defines a plurality of passageways
590 that individually provide fluid communication between
the inner member interior lumen 586 and an environment
external to the inner member. Bach passageway of the
plurality of passageways 590 extends between the outer
surface 594 of the inner member main body 584 and the
inner member interior lumen 586 of the inner member main
body 584. As best illustrated in FIGS. 7 through 9, the
plurality of passageways 590 is disposed along a portion of
the inner member 520 extending between the inner member
second end 582 toward the inner member first end 580.
While the illustrated embodiment includes a plurality of
passageways 590, any suitable number of passageways can
be included. Moreover, the passageways in an inner member
according to a particular embodiment can have any suitable
size, shape, configuration, arrangement, and location. The
number, size, shape, configuration, arrangement, and loca-
tion of passageways included in an inner member according
to a particular embodiment can be selected by a skilled
artisan on various considerations, including the nature of the
colon within which the inner member is intended to be used,
the size of the diverticulum region being treated, and other
considerations. In the illustrated embodiment, the plurality
of passageways 590 comprises equally positioned series of
passageways that are disposed on a side of the inner member
520 toward to the inner member second end 582. The
plurality of passageways 582 are used to facilitate distribu-
tion of adhesive by spraying the adhesive onto two or more
diverticula at a treatment portion of the colon once suction
is applied to the medical device. It is noted, though, the
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plurality of passageways 582 may also comprise a randomly
positioned series of passageways disposed circumferentially
about a portion of the inner member 520 toward the inner
member second end 582. Furthermore, examples of suitable
structural configuration for each passageway of the plurality
of passageways include, but are not limited to, circular,
substantially circular, ovoid, elliptical, and any other suit-
able structural configuration.

[0070] While the plurality of passageways 590 of the inner
member 520 has been described and illustrated as being
located on a portion of the inner member 520 toward the
inner member second end 582, a plurality of passageways of
an inner member can be positioned at any suitable location
on, or along the length of, an inner member of the medical
device. Skilled artisans will be able to select a suitable
location to position a plurality of passageways according to
a particular embodiment based on various considerations,
including the length of the treatment portion of the affected
colon and the size of the diverticulum in which a medical
device is intended to be used. Example positions considered
suitable to locate a plurality of passageways on an inner
member include, but are not limited to, on the inner member
first end, along the length of an inner member between the
inner member first end and the inner member second end,
and the inner member second end. For example, alternative
to positioning a plurality of passageways on the inner
member second end, the plurality of passageways can be
positioned along the length of an inner member between an
inner member first end and an inner member second end.
Additionally, the inventors have determined that examples
of suitable lengths for a plurality of passageways of an inner
member includes lengths between about 10 centimeters to
about 30 centimeters.

[0071] While each passageway of the plurality of passage-
ways 528 has been described and illustrated in the illustrated
embodiment, the plurality of passageways of the inner
member can have any suitable structural configuration
according to an embodiment. Skilled artisans will be able to
select a suitable structural configuration for each passage-
way of a plurality of passageways of an inner member
according to a particular embodiment based on various
considerations, including the size of the treatment portion of
the colon. Examples of suitable structural configurations for
each passageway of the plurality of passageways of an inner
member include, but are not limited to, circular, substan-
tially circular, ovoid, elliptical, and any other suitable struc-
tural configuration. Additionally, the inventors have deter-
mined that examples of suitable diameter for each
passageway of a plurality of passageways of an inner
member includes diameters between about 0.10 millimeter
to about 0.5 millimeters.

[0072] Inner member interior lumen 586 extends from an
inner member interior lumen first opening 594, which is
positioned on the inner member first end 580, and terminates
at the inner member second end 582. The inner member
interior lumen 586 is in fluid communication with each
passageway of the plurality of passageways 590 of the inner
member 520 such that when adhesive is introduced into the
inner member interior lumen 586 at the inner member
interior lumen first opening 594, the adhesive is advanced
toward the inner member second end 582 and exits from the
plurality of passageways 590. The fluid communication
between the inner member interior lumen 586 and the
plurality of passageways 590 is considered advantageous at
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least because the plurality of passageways can facilitate
distribution of adhesive by spraying adhesive onto two or
more diverticula at a treatment portion of the colon.
[0073] Atraumatic tip 592 is disposed on the inner mem-
ber second end 582. As illustrated in FIG. 8, the atraumatic
tip 592 is attached to the inner member 520 and defines the
inner member second end 582. The atraumatic tip 592
defines a terminating surface 596 such that when the atrau-
matic tip 5§92 is attached to the elongate member 510, the
terminating surface 596 of the atraumatic tip 592 seals and
terminates the inner member interior lumen 586. The atrau-
matic tip 592 is also tapered and creates an edge to perforate
the colon to allow the inner member 520 to pass through the
colon and spray the adhesive material over two or more
diverticula at a treatment portion of the colon. In the
illustrated example, the atraumatic tip 592 is integrally
formed with the inner member 520 on the inner member
second end 582. Examples of suitable attachment between
the atraumatic tip 592 and the inner member include fixed
attachment formed with an adhesive bond between the inner
member 520 and the atraumatic tip 592 and a mechanical
connection formed between the inner member 520 and the
atraumatic tip 592. It is noted, though, that the atraumatic tip
592 can include an open end toward the inner member
second end 582 and omit the terminating surface 596 such
that the inner member interior lumen 586 is in fluid com-
munication with the atraumatic tip 592.

[0074] The inner member 520 can be formed of any
suitable flexible, or substantially flexible, material, and
skilled artisans will be able to select a suitable material for
an inner member according to a particular embodiment
based on various considerations, including the bodily pas-
sage within which the inner member is intended to be used.
The material selected for an inner member need only be
biocompatible, or able to be made biocompatible, and able
to move between a first position and a second position such
as shape-memory alloys and/or shape-memory polymers, as
described herein. Example materials considered suitable
include, but are not limited to, polymers, such as stainless
steel, titanium, nickel titanium, nickel titanium alloys (e.g.,
nitinol), and plastics, such as nylon, polyethylene, and
polycarbonate.

[0075] While the inner member 520 has been described
and illustrated with a length 581 and a diameter 583, an inner
member can comprise any suitable length and diameter for
a medical device. Skilled artisans will be able to select a
suitable length and diameter according to a particular
embodiment based on various considerations, including the
length and width of the desired bodily passage within which
a medical device is intended to be used. An example length
for an inner member considered suitable comprises a length
between about 1.0 meter to about 1.5 meters, and an
example diameter for an inner member considered suitable
comprises a diameter between about 0.5 centimeter to about
2.0 centimeters.

[0076] FIGS. 6 and 7 illustrate the inner member 520 at a
first position and a second position, respectively, while
advancing through the elongate member 510 during use.
[0077] FIG. 6 illustrates the inner member 520 shown in
a first position. In the first position, the inner member 520 is
introduced into the elongate member 510 such that the inner
member first end 580 is introduced into the first lumen first
opening 540 and advances through the first lumen 512
toward the first lumen second opening 542 by use of an
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external force exerted on an actuator 600 directing the inner
member 520 toward the elongate member second end 524.
As best illustrated in FIG. 6, the actuator 600 is attached to
the inner member 520 towards the inner member second end
580. Once the inner member 520 is advanced to the first
lumen second opening 542 by use of the actuator 600, the
inner member first end 580 interfaces with the bend 544 of
the first lumen 512 such that the bend 544 guides the inner
member 520 toward the first lumen second opening 542 and
into the internal lumen of the colon (not illustrated in FIG.
6). Once the inner member first end 580 interfaces with the
first lumen second opening 542, the atraumatic tip 592 of the
inner member 520 perforates the colonic wall to allow the
inner member 520 to advance through the colonic wall.

[0078] FIG. 7 illustrates the inner member 520 shown in
a second position such that a portion of the inner member
520 is exposed into the external environment, including the
atraumatic tip 592 and the plurality of passageways 590.
After the inner member 520 advances through the colonic
wall, the inner member 520 exhibits a curvilinear shape once
the inner member 520 is not under pressure due to the inner
member 520 having a shape-memory material. As best
illustrated in FIG. 7, the shape-memory material allows the
inner member 520 to take on a predetermined shape, such as
a U-shape, measured at a second angle o, relative to the
lengthwise axis 511 of the elongate member 510. The
predetermined shape of the inner member 520 is considered
advantageous at lease because it allows the plurality of
passageways 590 to adequately distribute an adhesive, as
described below, across two or more diverticula 216 on a
treatment portion of the colon. A skilled artisan will be able
to determine a suitable second angle and a suitable prede-
termined shape for the inner member according to a par-
ticular embodiment based on various considerations, includ-
ing the length of the treatment portion of the colon, the
number of diverticulum positioned on the treatment portion
of the colon, and other considerations. Furthermore, in the
second position, the inner member 520 is then advanced
until the plurality of passageways 390 are substantially
positioned over to two or more diverticula (not illustrated in
this figure) on the treatment portion of the colon.

[0079] While the medical device 500 has been described
and illustrated as using a singular inner member 520, a
medical device can have any suitable number of inner
members disposed in a first lumen of an elongate member.
Skilled artisans will be able to select a suitable number of
inner members to place in the first lumen of the elongate
member according to a particular embodiment based on
various considerations, including the desired bodily passage
within which a medical device is intended to be used.
Furthermore, while the medical device 500 has been
described and illustrated as using a single first lumen 512, a
medical device can have any suitable number of lumens
used to dispose an inner member or multiple inner members.
Skilled artisans will be able to select a suitable number of
lumens to place in an elongate member to dispose an inner
member or multiple inner members according to a particular
embodiment based on various considerations, including the
number of sides of the colon an inner member will be
administered, the number of the inner member disposed in
a lumen, and other considerations. In the illustrated embodi-
ment, the medical device 500 has an elongate member 510
including a singular first lumen 512 where the first lumen
512 disposes a singular inner member 520.
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[0080] FIG. 9 illustrates the medical device 500 in use
while inserted in a treatment portion 202 of a colon 200
affected by diverticulitis. Before the medical device 500 is
introduced into the affected colon 200, a balloon catheter
including one or more balloons, which is not illustrated in
the embodiment, may be introduced into second lumen first
opening 550 and advanced through the second lumen 514
toward the second lumen second opening 552. Once the
balloon catheter passes through the second lumen second
opening 552, the balloon catheter can be introduced into the
colon 200 to isolate the treatment portion 202 exhibiting
diverticuli. As illustrated in FIG. 9, the medical device 500
is introduced into the treatment portion 202 of the affected
colon 200 and depressurizes the treatment portion 202 of the
affected colon 200 by collapsing both the treatment portion
202 of the affected colon 200 and two or more diverticula
216 located on the treatment portion 202 of the affected
colon 200. As previously described and illustrated in FIGS.
6 and 7, the inner member 520 is advanced through the first
lumen 512, passes through the first lumen second opening
542, perforates the colonic wall by use of the atraumatic tip
592, retains its predetermined shape once the inner member
520 enters the internal lumen 214 of the colon 200, and the
plurality of passageways 590 of the inner member 520 is
positioned over two or more diverticula 216 of the treatment
portion 202 of the colon 200. Once the plurality of passage-
ways 590 are substantially positioned over the collapsed
diverticuli 216, an adhesive is delivered to the external
surface of the treatment portion 202 where the collapsed
diverticuli 216 are located. If an adhesive is used during
treatment, the adhesive is introduced into the interior lumen
opening 592 in the inner member first end 580 via an
external container or syringe attached at the inner member
first end 580. By exerting an external force on the syringe or
the external container containing the adhesive, the adhesive
advances through the inner member interior lumen 586
toward the inner member second end 582, exits each pas-
sageway of the plurality of passageways 590, and sprays
onto the outer surface of the treatment portion 202 of the
colon 202. Once the adhesive is sprayed onto the diverticuli
216, the inner member 520 can then be retracted from the
colon 202 and into the first lumen 512 by exerting force on
the actuator 600 in a direction towards the elongate member
first end 524.

[0081] The adhesive described in the embodiment can be
any suitable adhesive material, and skilled artisans will be
able to select a suitable adhesive material according to a
particular embodiment based on various considerations,
including the type of adhesive needed to attach a material to
the outer surface of a treatment portion of the colon where
the collapsed diverticuli are located. Examples of adhesive
material considered suitable include, but are not limited to,
TissuGlu® surgical adhesive (Cohera Medical, Inc.,
Raleigh, N.C.), Sylys® surgical sealant (Cohera Medical,
Inc., Raleigh, N.C.), and CoSeal surgical sealant (Baxter,
Deerfield, I11.). U.S. Pat. No. 9,216,235 to Brownlee et al. for
PHOTOACTIVATED CROSSLINKING OF A PROTEIN
OR PEPTIDE also describes compositions, and related
techniques, considered suitable for use as an adhesive and/or
sealant in the inventive methods described herein and is
hereby incorporated into this disclosure in its entirety for the
purpose of describing compositions suitable for use in steps
of applying a material and steps of applying an adhesive, and
for describing techniques suitable for use in steps of curing
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such material when used as an adhesive in relevant methods.
Moreover, if a user selects an adhesive that is required to be
cured by a light, an external light source, such as a fiber optic
wire, may be introduced into the suction lumen of the
elongate member to cure the selected adhesive. The inven-
tors have determined that once the external light source is
introduced and advanced through the suction lumen toward
the elongate member second end, the external light can be
applied on the internal lumen of the colon by allowing the
light to pass through the plurality of passageways on the
elongate member to cure the adhesive material.

[0082] FIGS. 10, 11A, 11B, 11C, and 11D illustrate
another example medical device 700 useful in treating
diverticulosis to a patient. Medical device 700 comprises an
elongate tubular shaft 710, a handle 712, a patch 714, and a
deployment system defining a web mechanism 718.

[0083] Elongate tubular shaft 710 has an elongate tubular
shaft first end 722, an elongate member tubular shaft second
end 724, a lengthwise axis 511 extending between the
elongate tubular shaft first end 522 and the elongate tubular
shaft second end 524, a length 523 extending between the
elongate tubular shaft first end 522 and the elongate tubular
shaft second end 524, a diameter 525, and an elongate
tubular shaft main body 526 extending between the elongate
tubular shaft first end 522 and the elongate tubular shaft
second end 524. The elongate tubular shaft main body 726
defines an inner surface 728 extending between the elongate
tubular shaft first end 722 and the elongate tubular shaft
second end 724, an outer surface 730 extending between the
elongate tubular shaft first end 722 and the elongate tubular
shaft second end 724, and an interior lumen 732 defining an
interior lumen first opening 734 and an interior lumen
second opening (not illustrated).

[0084] First interior lumen 732 extends from the first
interior lumen first opening 734 to the first interior lumen
second opening and is disposed on the inner surface 728 of
the elongate tubular shaft 710 extending along the length-
wise axis 711 of the elongate tubular shaft 710 between the
elongate tubular shaft first end 722 toward the elongate
tubular shaft second end 724. In the illustrated embodiment,
the first interior lumen first opening 734 is disposed on the
elongate tubular shaft second end 724, and the first interior
lumen second opening is disposed toward the elongate
tubular shaft first end 722.

[0085] Handle 712 of the medical device 700 has a handle
first end 740, a handle second end 742, a handle main body
744, a grip 746, and a second interior lumen 748. As
illustrated in FIG. 10, the handle 712 is continuous with the
elongate tubular shaft 710, and the handle 712 and the
elongate tubular shaft 710 are attached at the handle second
end 742 and at the elongate tubular shaft first end 722. The
second interior lumen 748 of the handle 712 is disposed
toward the handle second end 742 and is continuous with the
first interior lumen 732 of the elongate tubular shaft 710. As
illustrated in FIG. 10, the grip 746 extends from handle
second end 742 toward the handle first end 740. The grip 746
is sized and configured to allow a user, such as surgeon, to
adequately hold and manipulate the medical device 700
while in use.

[0086] While the elongate tubular shaft 710 has been
described and illustrated with a length 723 and a diameter
725, an elongate tubular shaft can comprise any suitable
length and diameter for a medical device. Skilled artisans
will be able to select a suitable length and diameter accord-
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ing to a particular embodiment based on various consider-
ations, including the length and width of the desired bodily
passage within which a medical device is intended to be
used. An example length for an elongate tubular shaft
considered suitable comprises a length between about 30
centimeters, and an example diameter for an elongate tubu-
lar member considered suitable comprises a diameter no
larger than 12 millimeters.

[0087] Handle 714 also defines a deployment mechanism
including a first deployment element 750 and a second
deployment element 752. Each of the first and second
deployment elements 750, 752 are independent of each other
and are used to control either the web mechanism 718 for
medical device 700 or the collar 720 of medical device 700",
as described in detail below, to deploy a patch 716 on a
treatment portion of a colon. In the illustrated embodiment,
the first deployment element 750 is mechanically attached to
the collar 720 such that the first deployment element 750 can
retract the collar 720 from a first position to a second
position when the first deployment element 750 is activated
by a user. Similarly, the second deployment element 752 is
mechanically attached to the web mechanism 718 such that
the second deployment element can extend the web mecha-
nism 718 from a first position to a second position when
activated by a user and can retract the web mechanism 718
from the second position to the first position when activated
by the user. The mechanical attachment between the first
deployment element 750 and the collar 720 are connected in
the first interior lumen 734 of the elongate tubular shaft 710
and the second interior lumen 748 of the handle 712.
Similarly, the mechanical attachment between the second
deployment element 752 and the web mechanism 718 are
connected in the first interior lumen 734 of the elongate
tubular shaft 710 and the second interior lumen 748 of the
handle 712. The mechanical attachments being disposed in
the first and second interior lumens 732, 748 are considered
advantageous at least because the mechanical attachments
are isolated from the external environment to avoid any
obstructions when the medical device 700 is inserted into a
bodily passage and removed from a bodily passage.

[0088] As illustrated in FIGS. 11A, 11B, 11C, and 11D, the
web mechanism 718 is disposed toward the elongate tubular
shaft second end 724. A portion of the web mechanism 718
extends from the elongate tubular shaft second end 724
toward the elongate tubular shaft first end 722 and connects
the web mechanism 718 to the first deployment element 750.
Additionally, a portion of the web mechanism 718 also
extends out of the elongate tubular shaft second end 724 and
folds circumferentially around the outer surface 730 of the
elongate tubular shaft 710 at the elongate tubular shaft
second end 724. The inventors have determined that the web
mechanism 718 is able to fold circumferentially about the
outer surface 730 of the elongate tubular shaft 710 at about
180° .

[0089] FIGS. 11A, 11B, 11C and 11D illustrate the medi-
cal device 700 in use when having a web mechanism 718.
Before the medical device 700 is introduced into the bodily
passage, the patch 714 is loaded into the web mechanism
718 by folding the patch 714 into the web mechanism 718
to protect and transport the patch material when introduced
into the bodily passage. FIG. 11A illustrates the medical
device 700 being introduced into a bodily passage to align
the elongate tubular shaft 710 of the medical device 700
perpendicularly to one or more diverticula 216 on a treat-
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ment portion of an affected colon 200. Tt is stated, though,
the medical device can also be aligned parallel to one or
more diverticula 216 on a treatment portion of an affected
colon 200. Once the medical device 700 is sufficiently
aligned, the user, such as a surgeon, activates a second
deployment element 752 to advance the web mechanism 718
toward the elongate tubular shaft second end 724 as shown
in FIG. 11B. Once the web mechanism 718 reaches the
elongate tubular shaft second end 724 and exits the first
interior lumen 734 of the elongate tubular shaft 710, the web
mechanism 718 fully expands to allow the patch 714 to fully
unfold. Once the patch 714 is unfolded, the user can press
and attach the unfolded patch 714 over the collapsed diver-
ticula 216 by manipulating the medical device 700 such that
the user exerts force onto the handle 712 directed toward the
bodily passage. Once the patch 714 is pressed on to and
attached to the collapsed diverticula 216, the user can
activate the second deployment element 752 to retract the
web mechanism into the first interior lumen 734 of the
elongate tubular shaft 710 and remove the medical device
700 from the patient by exert a pulling force on the handle
714 directed away from the bodily passage.

[0090] Furthermore, as best illustrated in FIGS. 10 and
12A through 12C, the medical device 700" has a collar 720
that 1s disposed between the elongate tubular shaft first end
722 and the elongate tubular shaft second end 724 toward
the elongate tubular second end 724. The collar 720 has an
inner surface 760 that is sized and configured to interface
with the outer surface 730 of the elongate tubular shaft 710
such that collar 720 can move along the length of the
elongate tubular shaft from the elongate tubular shaft second
end 724 toward the elongate tubular shaft when the first
deployment element 750 is activated.

[0091] FIGS. 12A, 12B, and 12C illustrate the medical
device 700" in use when having a web mechanism 718 and
a collar 720. Before the medical device 700" is introduced
into the bodily passage, the patch 714 is loaded into the web
mechanism 718 by folding the patch 714 into the web
mechanism 718 to protect and transport the patch 714 when
introduced into the bodily passage. However, in the present
example, FIG. 12A illustrates the collar 720 at a first portion
such that the collar 720 is positioned over the web mecha-
nism 718 and the patch 714 to fold both the web mechanism
718 and the patch 714 over the outer surface 732 of the
elongate tubular shaft 710 to protect and transport the web
mechanism 718 and the patch 714 when introduced into the
bodily passage. As illustrated in FIG. 12B, once the medical
device 700" is introduced into the bodily passage and is
sufficiently aligned to one or more diverticula 216 on a
treatment portion of an affected colon 200, the user, such as
a surgeon, activates a first deployment element 750 to retract
the collar 720 from a first position to a second position. The
retraction of the collar 720 from the first position the section
position allows the web mechanism 718 to expand and
allows the patch 714 to unfold completely. Once the patch
714 is unfolded, the user can press and attach the unfolded
patch 714 over the collapsed diverticula 216 by manipulat-
ing the medical device 700 ‘such that the user exerts force
onto the handle 712’ directed toward the bodily passage.
Once the patch 714 is pressed on to and attached to the
collapsed diverticula 216, the user can remove the medical
device 700" from the patient by exert a pulling force on the
handle 712" directed away from the bodily passage.
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[0092] FIGS. 13, 14, and 15 illustrate an alternative
example of a medical device 700" that has a balloon
mechanism 770. Medical device 700" is similar to medical
device 700 illustrated in FIGS. 10, 11A, 11B, and 11C and
medical device 700" illustrated in FIGS. 12A, 12B, and 12C
and described above, except as detailed below. The medical
device 700" includes an elongate tubular shaft 710", a
handle 712", and a balloon mechanism.

[0093] The balloon mechanism 770 has a balloon mecha-
nism first end (not illustrated), a balloon mechanism second
end 772, a first diameter 774, and a second diameter 776.
The balloon mechanism 770 extends between the elongate
tubular shaft first end 722" to the elongate tubular shaft
second end 724". The first diameter 774 of the balloon
mechanism 770 is defined from the balloon mechanism first
end toward the balloon mechanism second end 772, and the
second diameter 776 of the balloon mechanism is defined on
the balloon mechanism second end 776. As illustrated in
FIG. 13, the second diameter 776 of the balloon mechanism
770 is greater than the first diameter 774 of the balloon
mechanism 770. Furthermore, the balloon mechanism 770 is
attached to a deployment element (not illustrated) on the
balloon mechanism first end to allow the balloon mechanism
770 to advance between a first position and a second
position.

[0094] Before the medical device 700" is introduced into
a bodily passage, the patch 714 is loaded into elongate
tubular shaft 710" and is positioned adjacent to the balloon
mechanism 770 on the elongate tubular shaft second end
724" to protect and transport the patch 714 when introduced
into the bodily passage. Once the patch 714 is folded and
placed in the first interior lumen 734" of the elongate tubular
shaft 710", a user, such as a surgeon, advances the medical
device 700" into the bodily passage and aligns the medical
device 700" perpendicularly to the collapsed diverticula on
the treatment portion of the affected colon, not illustrated.
Once aligned, the user activates a deployment element
disposed on the medical device 700" toward the handle 712"
and the elongate tubular shaft first end 722' such that the
balloon mechanism 770 and the patch 714 are simultane-
ously advanced through the elongate tubular shaft second
end 724" and advanced out of the elongate tubular shaft
710". Additionally, as illustrated in FIG. 13, a portion of the
balloon mechanism 770 extending between the balloon
mechanism first end toward the balloon mechanism second
end 772 is partially pressurized, but the balloon mechanism
second end 772 remains deflated when positioned in the first
interior lumen 734" of the elongate tubular shaft 710". The
different pressurizations in the balloon mechanism 770 are
considered advantageous at least because they allow the
balloon mechanism 770 to be advanced through the first
interior lumen 734" of the elongate tubular shaft 710"
without any obstructions and expands once the balloon
mechanism second end 772 exits the first interior lumen
734" of the elongate tubular shaft 710". Once the balloon
mechanism second end 772 and the patch 714 exit the first
interior lumen 734" of the elongate tubular shaft 710", the
balloon mechanism second end 772 expands and the patch
714 unfolds. During this stage, the balloon mechanism
second end 772 is inflated by use of an external pressurized
air supply to allow the second diameter 776 of the balloon
mechanism second end 772 to reach its full volume to
adequately press and attach the patch 714 to the diverticula.
Once the second diameter 772 is completely inflated and the
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patch 714 is unfolded, the user can press and attach the
unfolded patch 714 over the collapsed diverticula by
manipulating the medical device 700" such that the user
exerts force onto the handle 712" directed toward the bodily
passage. Once the patch 714 is pressed on to and attached to
the collapsed diverticula, the user can remove the air pres-
sure to the balloon mechanism, activate the deployment
element to retract the balloon mechanism 772 into the first
interior lumen 734" of the elongate tubular shaft 710", and
remove the medical device 700" from the patient by exert a
pulling force on the handle 712" directed away from the
bodily passage.

[0095] As illustrated in FIG. 14, the articulating arm
mechanism 780 has an articulating arm mechanism first end
(not illustrated), an articulating arm second end 782, a first
diameter 784, and a second diameter 786.

[0096] The medical devices 700, 700", 700" illustrated in
the previous embodiments may also comprise an optical
fiber 790 or other structure for transmitting light from an
internal or external light source. As illustrated in FIG. 15, the
medical device 700" may dispose the optical fiber 790 inside
of the balloon mechanism 770 or the articulating arm
mechanism 780. Additionally, in medical device 700 or
medical device 700, the optical fiber 790 may be disposed
inside the first interior lumen 734 of the elongate tubular
shaft 710 and/or the first interior lumen 734 of the elongate
tubular shaft 710. The inclusion of the optical fiber 780 is
considered advantageous at least because if a user selects an
adhesive that is required to be cured by a light, an external
light source, such as a fiber optic wire, may be introduced to
cure the selected adhesive.

[0097] Those with ordinary skill in the art will appreciate
that various modifications and alternatives for the described
and illustrated examples can be developed in light of the
overall teachings of the disclosure. Accordingly, the particu-
lar arrangements of elements and steps disclosed are
intended to be illustrative only and not limiting as to the
scope of the invention, which is to be given the full breadth
of the appended claims and any and all equivalents thereof.

What is claimed is:

1. A method of treating diverticulosis in an animal having
a colon comprising an external surface having one or more
diverticula and defining a lumen, said method comprising
the steps of:

clearing said lumen of solid matter;

isolating a treatment portion of said colon, the treatment

portion having an axial length;

applying suction at a point within said lumen to depres-

surize the treatment portion;

applying a material to said external surface across at least

one diverticulum of said one or more diverticula, the at

least one diverticulum located on a surface of the colon

within the axial length of the treatment portion; and
removing the suction.

2. The method of claim 1, wherein the step of isolating a
treatment portion of said colon comprises expanding one or
more balloons within the lumen to isolate the treatment
portion.

3. The method of claim 1, wherein the step of applying
suction is performed before the step of applying a material
is initiated.

4. The method of claim 1, wherein the step of applying
suction is performed until the at least one diverticulum of
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said one or more diverticula loses residual stress such that
the at least one diverticulum collapses.

5. The method of claim 1, wherein the step of applying
suction is continued while the step of applying a material is
performed.

6. The method of claim 1, wherein the step of applying a
material comprises applying a patch of material to said
external surface of said colon across the at least one diver-
ticulum.

7. The method of claim 6, wherein the step of applying a
material is performed solely through an external approach.

8. The method of claim 7, wherein the external approach
comprises surgical access to said external surface.

9. The method of claim 7, wherein the external approach
comprises laparoscopic access to said external surface.

10. The method of claim 6, wherein the step of applying
a material is performed through a combination of internal
and external approaches.

11. The method of claim 10, wherein the step of applying
a material includes delivering an adhesive to a location on
said external surface from within said lumen of said colon
and applying a patch to said external surface at the location
through an external approach.

12. The method of claim 1, wherein the step of applying
amaterial comprises applying a first material to said external
surface across at least one diverticulum of said one or more
diverticula; and

further comprising applying a second material to said

external surface across at least one diverticulum of said
one or more diverticula.

13. The method of claim 12, wherein the first material
comprises an adhesive.

14. The method of claim 13, wherein the step of applying
a material is performed prior to the step of applying a second
material.

15. The method of claim 14, wherein the second material
comprises a hydrogel or a bioremodelable material.

16. The method of claim 14, wherein the second material
comprises an extracellular matrix material.

17. The method of claim 16, wherein the extracellular
matrix material comprises small intestinal submucosa.

18. The method of claim 14, wherein the second material
comprises one of pulmonary ligament, visceral pleura, peri-
cardium, and peritoneum.

19. A method of treating diverticulosis in an animal
having a colon comprising an external surface having two or
more diverticula and defining a lumen, said method com-
prising the steps of:

clearing said lumen of solid matter;

isolating a treatment portion of said colon, the treatment

portion having an axial length;

applying suction at a point within said lumen to depres-

surize the treatment portion;
applying an adhesive to said external surface across two
or more diverticuli of said two or more diverticuli, the
two or more diverticuli located on a surface of the colon
within the axial length of the treatment portion;

applying a material to said external surface across the two
or more diverticuli;

curing the adhesive; and
removing the suction.
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20. A method of treating diverticulosis in an animal
having a colon comprising an external surface having two or
more diverticula and defining a lumen, said method com-
prising the steps of:

clearing said lumen of solid matter by administering an

enema;

isolating a treatment portion of said colon by inserting a

catheter having a balloon into said colon and inflating
the balloon within said lumen to isolate the treatment
portion from another portion of said colon, the treat-
ment portion having an axial length;

applying suction at a point within said lumen to depres-

surize the treatment portion;
applying an adhesive to said external surface across two
or more diverticuli of said two or more diverticuli, the
two or more diverticuli located on a surface of the colon
within the axial length of the treatment portion;

applying a material to said external surface across the two
or more diverticuli;

curing the adhesive; and

removing the suction.
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