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ENDO-LUMINAL ANASTOMOTIC STAPLING DEVICE

Cross Reference To Related Application

This application claims priority to U.S. Provisional Patent Application No.
62/456,768, entitled “Endo-Luminal Anastomotic Stapling Device” and filed on

February 9, 2017, which is incorporated herein by reference.

Technical Field

A number of conditions, such as cancer, diverticular disease, and
inflammatory bowel disease may require a surgeon to remove a portion of a patient’s
large intestine. For the patient to maintain gastrointestinal continuity and evacuate
stool in a normal manner, the surgeon must reconnect the ends of the intestines where
the diseased portion was removed, forming an anastomosis. Using current methods, to
properly reconnect the ends of the intestines, the surgeon must make one or more
incisions into the patient’s abdomen. Bowel ends must be prepared and then the
proximal and distal margins must be connected using sutures or staples.

A common method of creating a colonic anastomosis is to use an end-to-end
anastomotic (EEA) stapler. In this approach, the head of a detachable anvil is placed
in the lumen of the colon after the diseased section has been removed, and the anvil is
temporarily secured in place using a purse string suture. This portion of the procedure
is performed outside the lumen of the bowel and via an abdominal incision with either
open or minimally-invasive techniques. Next, the handle mechanism is inserted into
the distal colon lumen via the anus up to the very end, which was previously closed
during the removal of the diseased section. A metal spike is pushed through this blind
end and then interfaced with the hollow anvil. The anvil and the end of the handle
mechanism are then brought together. The EEA stapler staples the two ends of the
colon together (creating the anastomosis) and cuts a ring of tissue (e.g., the donuts) to
create a continuous lumen with a similar internal diameter throughout the anastomotic
region.

While minimally-invasive surgery has improved recovery times and reduced
complication rates compared to open surgery, these intestinal anastomoses still
require extra-luminal preparation with the potential for spillage and surgical site
infections. Therefore, developing a technique for a completely endo-luminal approach

to intestinal anastomoses could translate to further improved clinical outcomes.



WO 2018/148474 PCT/US2018/017523

[0005]

[0006]

Background of Invention

In one embodiment, the present disclosure relates to an anastomosis device,
comprising: a housing, wherein the housing includes an outer cavity; a stapling
controller; a cutting controller; an inversion device; at least one stapling head located
within the outer cavity of the housing and positioned radially about the longitudinal
axis of the device, wherein the at least one stapling head is connected to the stapling
controller; at least one stapling anvil; and at least one cutting head located within the
outer cavity of the housing and positioned radially about the longitudinal axis of the
device, wherein the at least one cutting head is connected to the cutting controller;
wherein the housing includes an inlet spanning the circumference of a portion of the
housing and connected to the outer cavity of the housing. In certain embodiments, the
device further comprises an endoscope. In certain embodiments, the endoscope
extends through the longitudinal axis of the device. In certain embodiments, the
device further comprises at least one delivery port. In certain embodiments, the
delivery port contains a biological sealant. In certain embodiments, each stapling head
comprises at least one staple cartridge, each staple cartridge containing at least one
staple. In certain embodiments, each cutting head comprises at least one cutting
device. In certain embodiments, the device further comprises at least one cutting
anvil. In certain embodiments, the device further comprises at least one secondary
cutting head configured to be flush with each cutting head. In certain embodiments,
the inversion device comprises a suction device. In certain embodiments, the
inversion device comprises a mechanical grasping device.

In certain embodiments, the present disclosure relates to a method of forming
an anastomosis in the colon of a subject, comprising the steps of: inserting the device
of described in the preceding paragraph into the subject’s rectum; advancing the
device to the area of interest; activating the inversion device to invert the area of
interest inside the device via an inlet; activating the stapling controller to advance at
least one stapling head to staple and connect previously non-adjacent sections
adjacent to the area of interest together; activating the cutting controller to advance
the at least one cutting head to remove the area of interest; releasing the colon; and
retracting the device. In certain embodiments, the area of interest remains within the

device. In certain embodiments, the area of interest is inverted inside the device using
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suction. In certain embodiments, the area of interest is inverted inside the device
mechanically. In certain embodiments, the device further includes a delivery port and
further comprising the step of activating the delivery port. In certain embodiments, the
delivery port contains biological sealant. In certain embodiments, the delivery port is
activated after the cutting controller is activated.

In certain embodiments, the present disclosure relates to a method of forming
an anastomosis in the tissue of a subject, comprising the steps of: inserting the device
of paragraph [0004] into the subject; advancing the device to the area of interest;
activating the inversion device to invert the area of interest inside the device via an inlet;
activating the stapling controller to advance the at least one stapling head to staple and
connect previously non-adjacent sections adjacent to the area of interest together;
activating the cutting controller to remove the area of interest; releasing the tissue; and
retracting the device. In certain embodiments, the tissue is inverted inside the device
using suction. In certain embodiments, the tissue is inverted inside the device
mechanically. In certain embodiments, the device further includes a delivery port and

further comprising the step of activating the delivery port.

Brief Description Of The Drawings

The disclosure can be better understood with reference to the following
drawings. The elements of the drawings are not necessarily to scale relative to each
other, emphasis instead being placed upon clearly illustrating the principles of the
disclosure. Furthermore, like reference numerals designate corresponding parts
throughout the several views.

FIG. 1A is an isometric view of an illustration of a first exemplary
embodiment of a colectomy device. FIG. 1B is an illustration of a side view of the
colectomy device, depicted in FIG. 1A.

FIG. 2A is an illustration of the leading side of the colectomy device, depicted
in FIG. 1A. FIG. 2B is an illustration of the trailing side of the colectomy device,
depicted in FIG. 1A.

FIG. 3 is an illustration of a cross section of the colectomy device, depicted in
FIG. 1A.

FIG. 4A is an illustration of a cross section of the colectomy device, depicted

in FIG. 1A, wherein the cutting controller is slideably advanced. FIG. 4B is an
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illustration of a cross section of the colectomy device, depicted in FIG. 1A, wherein
the stapling controller and cutting controller are slideably advanced.

FIG. 5 is an illustration of an expanded cross section of the colectomy device,
depicted in FIG. 1A, wherein the cutting controller is slideably advanced.

FIG. 6 is an illustration of an expanded cross section of the colectomy device,
depicted in FIG. 1A, wherein the stapling controller and cutting controller are
slideably advanced.

FIG. 7 is an isometric view of the leading side of the colectomy device
depicted in FIG. 1A.

FIG. 8A is a view of the stapling head of the colectomy device depicted in
FIG. 1A. FIG. 8B is an alternate view of the stapling head of the colectomy device
depicted in FIG. 1A.

FIG. 9 is an illustration of a second exemplary embodiment of a colectomy
device.

FIG. 10 is an illustration of a cross section of the colectomy device, depicted
in FIG. 9.

FIG. 11 is an illustration of a cross section of the colectomy device, depicted
in FIG. 9, with the colon being inverted upon itself after entering the inlet. Vacuum
and/or mechanical methods (not shown) may be used to correctly position the colon
within the colectomy device.

FIG. 12 is an illustration of a cross section of the colectomy device, depicted
in FIG. 9, illustrating the stapling head advanced and circumferentially connecting
non-adjacent regions of the colon.

FIG. 13 is an illustration of a cross section of the colectomy device, depicted
in FIG. 9, illustrating the cutting head resecting the area of interest.

FIG. 14 is an illustration of a cross section of the colectomy device, depicted
in FIG. 9, illustrating the stapling head retracted. The area of interest is captured
within the outer cavity of the colectomy device.

FIG. 15 is a photograph of the individual components comprising the
colectomy device of FIG. 9.

FIG. 16 is a photograph showing the first step of a method of assembling the
colectomy device of FIG. 9 in which the distal cap, cutting head, stapling head, distal
spacers, and distal collet form a rear housing unit and are connected to the collet

connector over the colonoscope.
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FIG. 17 is a photograph showing the second step of a method of assembling
the colectomy device of FIG. 9 by attaching the distal exterior housing to the rear
housing unit.

FIG. 18 is a photograph showing the third step of a method of assembling the
colectomy device of FIG. 9 by positioning the proximal exterior housing, proximal
spacers and proximal collet (in that order) over the colonoscope before screwing the
proximal collet into the collet connector.

FIG. 19 is a photograph showing the fourth step of a method of assembling the
colectomy device of FIG. 9 by using a temporary spacer to align the proximal and
distal exterior housing units collinearly before tightening the proximal collet to secure
the orientation.

FIG. 20 is a photograph showing the fifth step of a method of assembling the
colectomy device of FIG. 9 by assembling the proximal cap to the proximal exterior
housing and removing the temporary spacer.

FIG. 21 is a photograph showing the sixth step of a method of assembling the
colectomy device of FIG. 9 by inserting a mechanical grasping device through the
outer cavity of the device and positioning the grasping hooks of the mechanical

grasping device at or near the inlet between the proximal and distal exterior housings.

Detailed Description

The present disclosure relates to devices and methods for the removal of a
section of tissue from a subject, such as the removal of a section of colon from within the
lumen of the large intestine of a subject. The device generally comprises a cylindrical
housing comprising an inlet, an outer cavity connected to the inlet, an inversion device, a
stapling controller and a cutting controller, wherein the stapling controller is configured
to operate a stapling head located within the housing and wherein the cutting controller
is configured to operate a cutting head located within the housing. The housing may
surround a portion of an endoscope, such as a colonoscope, such that the colonoscope
passes through an inner cavity of the device. Methods of using the device generally
comprise the steps of: inserting the device into a subject’s rectum; advancing the device
through the colon to the area of interest; inverting of the area of interest using the
inversion device; stapling non-adjacent areas of the colon together; resecting the area of

interest; and retracting the device.
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As used herein, “area of interest” means the areca of tissue selected for resection.
For example, the area of interest, for a colectomy, may include the area of tissue to be
stapled and the area of excess tissue to be removed.

As used herein, “subject” means an animal, preferably a mammal, and more
preferably a human.

As used herein, "therapeutic" means an agent utilized to discourage, combat,
ameliorate, prevent or improve an unwanted condition, disease or symptom of a subject.
For example, therapeutic may include, but is not limited to, a sealant, designed to
mitigate or prevent leakage from an anastomosis, an antibiotic, or other agent designed
to improve tissue viability.

FIGS. 1A and 1B show exterior views of a first exemplary embodiment of a
anastomosis device 1 described in this disclosure configured to perform a colectomy.
The device 1 is configured to remove a section of the colon from within the lumen of the
large intestine of a subject (e.g., no extra-luminal manipulation or need for incisions on
the subject anywhere other than the colon). The device 1 includes a housing 3 with an
approximately cylindrical shape that includes a leading side 5 and an opposing trailing
side 7. The housing 3 may be a single continuous body with smooth sides and
approximately consistent diameter. Alternatively, the housing 3 may be approximately
cylindrical with a tapered diameter. Preferably, the leading side 5 and trailing side 7 of
the housing 3 are curved to allow for easier insertion and removal of the device 1. The
exterior of the housing 3 of the device 1 further includes a stapling controller 9, a cutting
controller 11 and an inlet 13. The stapling controller 9 and cutting controller 11 may
each extend from the trailing side 7 of the device 1. Further, a passageway 15 is present
on both the leading side 5 and trailing side 7 of the housing 3 such that each passageway
15 connects to an inner cavity 23 (FIG. 3) within the housing 3. Each passageway 15 is
flanked by one or more clamps 17 (FIGS. 2A and 2B).

The inlet 13 is an opening in the housing 3 spanning the circumference of a
portion of the housing 3, serving as a conduit to the outer cavity 21 (FIG. 3) of the
housing 3. The inlet 13 must be sufficiently wide to allow the passage of tissue. The
width of the inlet 13 may be adjustable.

The stapling controller 9 is connected to, and is configured to operate, a stapling
head 25 located within the outer cavity 21 (FIG. 3). The cutting controller 11 is
connected to, and is configured to operate, a cutting head 27 located within the outer

cavity 21. The stapling controller 9 and cutting controller 11 may be connected to, and
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[0039]

operated by action of, a handle assembly (not shown). Handle assemblies are known in
the art, for example as described in WO/2015/065625, and may be operated by a user to
control the device 1. A handle assembly may be connected to the device 1, for example,
by a flexible shaft. The stapling controller 9 and cutting controller 11 may be connected
to the handle assembly by wire or wirelessly. For example, the handle assembly may
contain a lever (not shown) for operation of the stapling head 25 and a separate lever for
operation of the cutting head 27.

The inner cavity 23 may be physically separated from the outer cavity 21.The
outer cavity 21 of the device 1 may further include an inversion device (not shown)
configured to draw tissue proximal to the inlet 13 into the outer cavity 21. The inversion
device may be a suction device, such as a vacuum pump, configured to draw tissue,
proximal to the inlet 13, into the outer cavity 21. Such a suction device may be located
within the housing 3, for example proximally to the inlet 13, or in the colonoscope 31
(FIG. 9), for example in the handle (not shown). Alternatively, or in addition to a suction
device, the inversion device may comprise a mechanical grasping device configured to
extend radially outward from the inlet 13, grasp tissue proximal to the inlet 13, and
retract into the outer cavity 21 while grasping such tissue. For example, such a
mechanical grasping device may comprise a plurality of clips (FIG. 21), wherein the
clips extend from the device 1 and close when in contact with tissue.

The stapling head 25 includes a plurality of staple cartridges (not shown) and
stapling anvils (not shown), positioned radially about the longitudinal axis 33 (FIG. 9) of
the device 1. The stapling head 25 is configured to allow the stapling of tissue such that
two concentric, offset rings of staples are formed (FIGS. 8A and 8B), configured to
allow for two rings of staples to pierce the area of interest 43 (FIG. 10), as known in the
art. Each staple cartridge contains at least one staple and is connected to the stapling
head 25. Each stapling head 25 is configured to drive a staple from the staple cartridge,
by operation of the stapling controller 9, to a stapling anvil before retracting. Each
stapling anvil is configured to crimp a staple when the staple is driven into the stapling
anvil by a stapling head 25. The staples are surgical-grade and may be composed of
stainless steel, titanium or other bio-compatible material known in the art. Different sizes
of staples may be used depending on the application and the tissue, as known in the art.
Alternatively, in lieu of staples, the stapling head 25 may use sutures, direct compression

devices, or other stapling devices known in the art suitable for reconnecting tissue.
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In certain embodiments, the cutting head 27 includes at least one cutting device
(not shown) and a secondary cutting head 29, positioned radially about the longitudinal
axis 33 of the device 1 (FIGS. 5 and 6). Each secondary cutting head 29 may be
configured to overlap or be flush with the cutting head 27 such that tissue is sheared
along the plane of contact between the cutting head 27 and secondary cutting head 29.
Alternatively, in other embodiments, the cutting head 27 includes at least one cutting
device (not shown) and cutting anvil 49 positioned radially about the longitudinal axis
33 of the device 1 (FIGS. 10-14). Each such cutting head 27 may be positioned proximal
to a stapling head 25. The cutting device may be a blade, cautery device, or other cutting
device known in the art suitable for cutting tissue. Each cutting controller 11 may be
configured to drive the cutting head 27, by operation of the cutting controller 11, to a
secondary cutting head 29 or, alternatively, a cutting anvil 49 before retracting. The
device 1 may be configured to remove a pre-determined area of interest 43, such as a
portion of a subject’s colon, for example by adjusting the suction or mechanical force
applied by the inversion device. In certain embodiments, the device 1 is configured to
remove a length of about 2-10 cm of a subject’s colon, although the device 1 may be
configured to remove different lengths of tissue in other embodiments.

The device 1 may further include an endoscope, such as a colonoscope 31 (FIGS.
9-14). A colonoscope 31 may, for example, pass through the length of the device 1
approximately along the longitudinal axis 33 of the device. The device 1, for example,
may surround a portion of the colonoscope 31 by passing the colonoscope 31 through a
passageway 15, located at both the leading side 5 and the trailing side 7 of the device 1,
and through the inner cavity 23 (see, e.g., FIG. 10). The colonoscope 31 may be secured
relative to the device 1 by one or more clamps 17, located at each passageway 15, which
may be tightened by adjustment of one or more tightening screws 19 (see, e.g., FIG. 7)
such that the clamps 17 are in contact and flush with the exterior of the colonoscope 31.
Alternatively, the colonoscope 31 may be positioned on or near the exterior of the
housing 3. The colonoscope 31 may be positioned such that the viewing camera (not
shown) of the colonoscope 31 extends from the leading side 5 of the device 1.
Alternatively, the viewing camera may be about flush with the leading side 5 of the
housing 3. In certain embodiments, the stapling controller 9 and cutting controller 11
may be located within the colonoscope 31.

Anastomotic leaks remain a concern and may lead to sepsis and death in patients.

As such, the device 1 may further include a delivery port (not shown), which may be

8
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located within the outer cavity 21 or on the exterior surface of the housing 3. The
delivery port, which may be controlled by the user of the device 1 by using the handle,
may include a reservoir containing at least one therapeutic. Activation of the delivery
port using the handle allows the delivery port to open, releasing the at least one
therapeutic. In some embodiments, the delivery port is located proximal to the stapling
anvil to allow for targeted delivery of the at least one therapeutic to the stapled tissue.

FIGS. 9 through 14 depict an alternative embodiment of the device 1 disclosed
herein. In this alternative embodiment, the housing 3 is comprised of a distal cap 35,
distal exterior housing 37, proximal exterior housing 39 and proximal cap 41 (FIG. 9).
The distal cap 35 and the distal exterior housing 37 may be threaded to enable
connection. The inner cavity 23 of this alternative embodiment is formed by a distal
collet 47 and proximal collet 53 connected by a collet connector 51 (FIG. 10). Further,
this alternative embodiment may include at least one distal spacer 45 and at least one
proximal spacer 49 (which may also serve as a cutting and stapling anvil) to assist with
alignment of the components described in this paragraph.

The alternative exemplary embodiment shown in FIGS. 9-14 may be assembled
from the components comprising those shown in FIG. 15. A rear housing unit comprises
a distal cap 35, cutting head 27, stapling head 25, at least one distal spacer 45 and distal
collet 47. The first step for assembling such embodiment includes the step of passing a
colonoscope 31 through the collet connector 51 and a distal collet 47 (which, in lieu of
clamps 17, may serve as a clamp for the colonoscope 31) which in turn are passed
through the rear housing unit (FIG. 16). The second step of assembly includes the step of
attaching the distal exterior housing 37 to the rear housing unit (FIG. 17). The third step
of assembly includes the step of positioning a proximal exterior housing 39, then at least
one proximal spacer 49, then a proximal collet 53, over the colonoscope 31 followed by
attaching the proximal collet 53 to the collet connector 51 (FIG. 18). The fourth step of
assembly includes the step of aligning the proximal exterior housing 39 and distal
exterior housing 37 using a temporary spacer (FIG. 19). The fifth step of assembly
includes the step of attaching a proximal cap 41 to the proximal exterior housing 39 and
removing the temporary spacer (FIG. 20). The sixth and final step of assembly includes
the step of inserting a mechanical grasping device through the outer cavity 21 of the
device 1 such that the mechanical grasping device may extend out from the inlet 13

(FIG. 21). This method of assembling an exemplary embodiment of the device 1 is
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exemplary and non-limiting. Both this exemplary embodiment and other embodiments
contemplated herein may be assembled using alternative methods.

The present disclosure also includes methods for the formation of anastomoses in
a subject. For example, in one embodiment, the method is for the removal of an area of
interest 43, in particular a section of the colon from within the lumen of the large
intestine of a subject (i.e., a colectomy method), although other tissues may be resected
in other embodiments. Such colectomy method may be performed by first inserting the
device 1, leading side 5 first, into the subject’s rectum. The device 1 may then be
advanced through the colon to the area of interest 43 (FIG. 10). A colonoscope 31 may
be used to position the device 1 appropriately at the area of interest 43. The area of
interest 43 may then be inverted using the device 1 (using suction and/or mechanical
methods, not shown) circumferentially inside the device 1 via an inlet 13 (FIG. 11).
Once the area of interest 43 has been intussuscepted, or inverted, and positioned
correctly, the stapling controller 9 may be slideably advanced, thereby extending at least
one stapling head 25 such that each stapling head 25 drives at least one staple from a
staple cartridge through the area of interest 43 to a stapling anvil, circumferentially
connecting the previously non-adjacent areas of the area of interest 43 together (FIG.
12). Such stapling allows formation a first circumferential ring of staples and a second
circumferential ring, wherein the staples of the second ring are offset by approximately
50% the length of each staple from the first ring and wherein the two rings of staples are
separated (see, e.g., FIGS. 8A and 8B). A cutting controller 11 may then be slideably
advanced, thereby extending at least one cutting head 27 such that the at least one cutting
head 27 is driven through the area of interest 43 to a cutting anvil, thereby removing
excess tissue (FIG. 13). Alternatively, a cutting controller 11 may be slideably advanced,
thereby extending at least one cutting head 27 such that the at least one cutting head 27 is
driven through the area of interest 43 flush with a secondary cutting head 29, thereby
removing the area of interest 43 (FIGS. 4A and 5). If one cutting head 27 is used, the
cutting device may be an approximately circular blade. If multiple cutting heads 27 are
used, the cutting heads 27, collectively, may be configured to form an approximately
circle shape when cutting. The stapled colon may then be released by the device 1 (FIG.
14), and the device 1 may be retracted. The removed area of interest 43 may remain
within the outer cavity 21 of the device 1, as the device 1 is withdrawn, for later disposal.

The inlet 13, stapling head 25 and cutting head 27 each, instead of extending

circumferentially around the device 1, may span a portion of the circumference of the
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device 1. Such alternative embodiments of the device 1 enable the resection of an arc or
segment of tissue as opposed to a circumferential ring,

The methods described herein may further include the step of delivering one or
more therapeutics to the area of interest upon resection by releasing the therapeutic or
therapeutics from a delivery port (not shown). The delivery port located within the outer
cavity 21 of the device 1 or on the exterior surface of the housing 3. For example, the
method may include the step of releasing a biological sealant from the delivery port to
assist with preventing leakage from the anastomosis.

One advantage of the device and methods of using the same described herein is
that, unlike conventional anastomosis devices and methods, no external incisions or
extra-luminal manipulations are required for colectomies, allowing procedures that are
far less invasive than current laparoscopic and open colectomy devices and methods.
Another advantage of the device and methods described herein is that the device and
methods of using the same may be applied for colectomies and in any other surgeries
requiring anastomoses including vascular surgery (vascular anastomoses), other parts of
the gastrointestinal tract such as the foregut (esophagus) and midgut (small bowel), and
even urology (ureteral anastomoses) by inserting the device, suitably sized for the area of
interest (e.g., adjusting the diameter of the device as needed) into the subject and
resecting the area of interest using the method disclosed herein.

References to items in the singular should be understood to include items in the
plural, and vice versa, unless explicitly stated otherwise or clear from the text.
Grammatical conjunctions are intended to express any and all disjunctive and
conjunctive combinations of conjoined clauses, sentences, words, and the like, unless
otherwise stated or clear from the context. Thus, the term “or” should generally be
understood to mean “and/or” and so forth.

The various embodiments of the systems and methods described herein are
exemplary. Various other embodiments for the systems and methods described herein

are possible.
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CLAIMS

Now, therefore, the following is claimed:

1. An anastomosis device, comprising:

a housing, wherein the housing includes an outer cavity;

a stapling controller;

a cutting controller;

an inversion device;

at least one stapling head located within the outer cavity of the housing
and positioned radially about the longitudinal axis of the device, wherein the
at least one stapling head is connected to the stapling controller;

at least one stapling anvil; and

at least one cutting head located within the outer cavity of the housing
and positioned radially about the longitudinal axis of the device, wherein the
at least one cutting head is connected to the cutting controller;

wherein the housing includes an inlet spanning the circumference of a

portion of the housing and connected to the outer cavity of the housing.

2. The device of claim 1, wherein the device further comprises an
endoscope.
3. The device of claim 2, wherein the endoscope extends through the

longitudinal axis of the device.

4. The device of claim 1, wherein the device further comprises at least

one delivery port.

5. The device of claim 4, wherein the delivery port contains a biological

sealant.

6. The device of claim 1, wherein each stapling head comprises at least

one staple cartridge, each staple cartridge containing at least one staple.

12
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7. The device of claim 1, wherein each cutting head comprises at least one

cutting device.

8. The device of claim 1, wherein the device further comprises at least

one cutting anvil.

9. The device of claim 1, wherein the device further comprises at least

one secondary cutting head configured to be flush with each cutting head.

10.  The device of claim 1, wherein the inversion device comprises a

suction device.

11.  The device of claim 1, wherein the inversion device comprises a

mechanical grasping device.

12. A method of forming an anastomosis in the colon of a subject,

comprising the steps of:

inserting the device of claim 1 into the subject’s rectum;

advancing the device to the area of interest;

activating the inversion device to invert the area of interest inside the
device via an inlet;

activating the stapling controller to advance at least one stapling head to
staple and connect previously non-adjacent sections adjacent to the area of interest
together;

activating the cutting controller to advance the at least one cutting head to
remove the area of interest;

releasing the colon; and

retracting the device.

13. The method of claim 12, wherein the area of interest remains within
the device.
14. The method of claim 12, wherein the area of interest is inverted inside

the device using suction.

13
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15. The method of claim 12, wherein the area of interest is inverted inside

the device mechanically.

16.  The method of claim 12, wherein the device further includes a delivery

port and further comprising the step of activating the delivery port.

17.  The method of claim 16, wherein the delivery port contains biological

sealant.

18.  The method of claim 16, wherein the delivery port is activated after the

cutting controller is activated.

19. A method of forming an anastomosis in the tissue of a subject,
comprising the steps of:
inserting the device of claim 1 into the subject;
advancing the device to the area of interest;
activating the inversion device to invert the area of interest inside the
device via an inlet;
activating the stapling controller to advance the at least one stapling head

to staple and connect previously non-adjacent sections adjacent to the area of interest

together;
activating the cutting controller to remove the area of interest;
releasing the tissue; and
retracting the device.
20. The method of claim 19, wherein the tissue is inverted inside the

device using suction.

21. The method of claim 19, wherein the tissue is inverted inside the

device mechanically.

14
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22, The method of claim 19, wherein the device further includes a delivery

port and further comprising the step of activating the delivery port.

23. A method of forming an anastomosis in the colon of a subject,

comprising the steps of:

inserting an apparatus into the subject’s rectum;

advancing the apparatus to an area of interest of the colon;

inverting the area of interest inside the apparatus via an inlet in the
apparatus;

using the apparatus to staple and connect previously non-adjacent
sections adjacent to the area of interest together;

removing the area of interest;

releasing the colon; and

retracting the apparatus.

24.  The method of claim 23, including activating an inversion device of the

apparatus to invert the area of interest inside the device via the inlet.

25. The method of claim 23, including activating a stapling controller of the
apparatus to advance at least one stapling head to staple and connect the previously non-

adjacent sections adjacent to the area of interest together.

26. The method of claim 23, including activating a cutting controller of the

apparatus to advance at least one cutting head to remove the area of interest.

27.  The method of claim 23, including inverting the area of interest inside

the apparatus using suction.

28.  The method of claim 23, including inverting the area of interest inside

the apparatus mechanically.

29.  The method of claim 23, activating a delivery port of the apparatus,

wherein the delivery port contains biological sealant.

30.  The method of claim 23, activating a delivery port of the apparatus

after a cutting controller of the apparatus is activated.
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