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(57) Abrégée/Abstract:
A delivery system (100) for Introducing a bundled intragastric bag (130) into a gastric lumen (150) are described. The delivery
system includes a pushing mechanism movable between an unexpanded and expanded configuration. The pushing mechanism

SRR VNEEEN
R 5. sas ALy

O

A

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




CA 2710755 C 2012/12/04

anen 2 (10 755
13) C

(57) Abrege(suite)/Abstract(continued):

(196) In its expanded configuration pushes each of the bundles (310) of the bag into the gastric lumen. A suture (170, 180) strand
IS periodically pulled during the procedure to help create doughnut- shaped bundles. Another suture strand extends between a
proximal button and distal button of the deployed assembly to maintain the doughnut- shaped bundle structure.
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(57) Abstract: A delivery system (100) for
introducing a bundled intragastric bag (130) into
a gastric lumen (150) are described. The delivery
system includes a pushing mechanism movable
between an unexpanded and expanded configuration.
The pushing mechanism (196) in its expanded
configuration pushes each of the bundles (310) of
the bag into the gastric lumen. A suture (170, 180)
strand i1s periodically pulled during the procedure
to help create doughnut- shaped bundles. Another
suture strand extends between a proximal button and
distal button of the deployed assembly to maintain
the doughnut- shaped bundle structure.
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DELIVERY SYSTEM FOR INTRAGASTRIC BAG

TECHNICAL FIELD

[0001] This invention relates to medical devices, and more particularly to
obesity devices that can be placed in the stomach of a patient to reduce the size of

the stomach reservoir or to place pressure on the inside surface of the stomach.

BACKGROUND OF THE INVENTION

[0002] [t is well known that obesity is a very difficult condition to treat.
Methods of treatment are varied, and include drugs, behavior therapy, and physical
exercise, or often a combinational approach involving two or more of these
methods. Unfortunately, results are seldom long term, with many patients
eventually returning to their original weight over time. For that reason, obesity,
particularly morbid obesity, is often considered an incurable condition. More
invasive approaches have been available which have yielded good results in many
patients. These include surgical options such as bypass operations or gastroplasty.
However, these procedures carry high risks and are therefore not appropriate for
most patients. '

[0003] In the early 1980s, physicians began to experiment with the
placement of intragastric balloons to reduce the size of the stomach reservoir, and
consequently its capacity foi~ food. Once deployed in the stomach, the balloon
helps to trigger a sensation of fullness and a decreased feeling ot hunger. These
balloons are typically cylindrical or pear-shaped, generally range in size from 200-
500 ml or more, are made of an elastomer such as silicone, polyurethane, or latex,
and are filled with air, water, or saline. While some studies demonstrated modest
weight loss, the effects of these balloons often diminished after three or four
weeks, possibly due to the gradual distension of the stomach or the fact that the
body adjusted to the presence of the balloon. Other balloons include a tube exiting
the nasal passage that allows the balloon to be periodically deflated and re-
insufflated to better simulate normal food intake. However, the disadvantages of

having an inflation tube exiting the nose are obvious.
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[0004] The experience with balloons as a method of treating obesity has
provided uncertain results, and has been frequently disappointing. Some trials
failed to show significant weight loss over a placebo, or were ineftective unless
the balloon placement procedure was combined with a low-calorie diet.
Complications have also been observed, such as gastric ulcers, especially with use
of fluid-filled balloons, and small bowel obstructions caused by deflated balloons.
In addition, there have been documented instances of the balloon blocking oft or
lodging in the opening to the duodenum, wherein the balloon may act like a ball
valve to prevent the stomach contents from emptying into the intestines.

[0005] Unrelated to the above-discussed methods for treating obesity, it has
been observed that the ingestion of certain indigestible matter, such as fibers, hair,
fuzzy materials, etc., can collect in the stomach over time, and eventually form a
mass called a bezoar. In some patients, particularly children and the mentally
handicapped, bezoars often result from the ingestion of plastic or synthetic
materials. In many cases, bezoars can cause indigestion, stomach upset, or
vomiting, especially if allowed to grow sufficiently large. It has also been
documented that certain individuals having bezoars are subject to weight loss,
presumably due to the decrease in the size of the stomach reservoir. Although
bezoars may be removed endoscopically, especially in conjunction with a device
known as a bezotome or bezotriptor, théy, particularly larger ones, often require
surgery.-

[0006] What is needed is an intragastric device that provides the potential
weight loss benefits of a bezoar or intragastric balloon without the associated
complications. Ideally, such a device should be well-tolerated by the patient,
effective over a long period of time, sizable for individual anatomies, and easy to

place and retrieve.

SUMMARY OF THE INVENTION

[0007] In one aspect of the invention, a delivery system for introducing an
obesity device into a gastric lumen is provided. An overtube including a proximal
end and a distal end is provided. An inner member having a first distal end 1s

provided. An outer member including a second distal end is also provided. The
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outer member is slidably disposed over the inner member. The outer member
comprises a pushing mechanism disposed at the second distal end. The pushing
mechanism is moveable between a expanded configuration and an unexpanded
configuration. The pushing mechanism in the expanded configuration is adapted
to push an incremental length of the obesity device into the gastric lumen.

[0008] In a second aspect of the invention, a method for introducing an
intragastric bag into a gastric lumen is provided. The method comprises the steps
of providing a delivery system. The system includes an overtube having a
proximal end and a distal end, an inner member having a first distal end, and an
outer member including a second distal end. The outer member is slidably
disposed over the inner member. The outer member comprises a pushing
mechanism disposed at the second distal end. The pushing mechanism 1s
moveable between a expanded configuration and an unexpanded configuration,
wherein the pushing mechanism in the expanded configuration spans a distance
sufficient to push an incremental length of the bag into the gastric lumen. The
intragastric bag is partitioned into a plurality of bundles with a plurality of
retaining elements, the plurality of retaining elements being disposed
circumferentially about the plurality of bundles, and the plurality of retaining
elements being spaced apart a predetermined distance from each other. The
bundled intragastric bag is then loaded over the outer member. The outer member
is proximally pulled through a first retaining element with the pushing mechanism
conﬁguréd in the unexpanded configuration and positioned in the bag proximal
and adjacent to the first retaining element. The pushing mechanism is then
expanded. Flaring of the pushing mechanism causes the outer member to move in
a distal direction so as to push the first retaining element from the plurality ot
retaining elements and a first bundle of the plurality of bundles into the gastric
lumen.

[0009] In a third aspect of the invention, an intragastric bag for the
treatment of obesity is provided. The intragastric bag comprises a digestive-
resistant material in a configuration sufficiently large to prevent the intragastric
bag from passing through a mammal's pylorus, wherein the intragastric bag 1S

configured to function as an artificial bezoar, and further wherein the bag
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comprises a plurality of doughnut-shaped bundles, each of the plurality of

doughnut-shaped bundles having atraumatic rounded edges.

BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAWINGS

[0010] Several embodiments of the present invention will now be described
by way of example with reference to the accompanying drawings, in which:

[0011] FIG. 1 shows a delivery system deploying a first bundle of an
intragastric bag into a gastric lumen;

[0012] FIG. 2 shows a blown-up view of a pushing mechanism located on
the distal end of the delivery system, the pushing mechanism being in a expanded
configuration ready to push a bundle into the gastric lumen;

[0013] FIG. 3 shows an alternative balloon pushing mechanism;

[0014] FIG. 4 shows the delivery system of FIG. 1 having deployed
bundles but prior to formation of the doughnut-shaped bundle structures;

[0015] FIG. S shows the delivery system of FIG. 1 having deployed all the

bundles and formed the doughnut-shaped bundles but prior to securing the bundles
with a proximal button;

10016] FIG. 6 shows the final implanted intragastric bag within the gastric
lumen, the bundles of the intragastric being secured by a distal button and a
proximal button snapped into a suture bead; and

[0017] FIG. 7 shows a blown-up view of the pushing mechanism ot I'IG. 2,

the pushing mechanism being in an unexpanded configuration.

DETAILED DESCRIPTION OF THE INVENTION
[0018] FIG. 1 depicts an embodiment of an exemplary delivery system 100

for delivering an intragastric bag 130 into a gastric lumen 150. The delivery
system 100 comprises an overtube 110, an inner member 140, an outer member
120, a first suture strand 170 looped through a suture bead 160, and a second
suture strand 180 looped through the suture bead 160. For purposes of illustrating
the delivery system 100, the proximal end of the overtube 110 is not shown 1n
Figure 1. The intragastric bag 130 is partitioned into bundles 310 (Figure 3) that
are loaded over a surface of the outer member 120, which is shown coaxially

slidably disposed over the inner member 140. Generally speaking, the delivery

4
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' system 100 comprises a pushing mechanism 196 (Figure 1) that deploys the
intragastric bag 130 in a controlled manner by separately advancing each bundle
310 into the gastric lumen 150 to create an implanted assembly 600, as shown in
Figure 6. After bundle 310 is deployed, it is compressed and oriented into a
doughnut-shaped bundle 610 as will be described in greater detail below.

[0019] The pushing mechanism 196 advances each of the partitioned
bundles 310 by exerting a force in the distal direction against the retaining
elements 195 (Figure 1), as will be discussed in greater detail below. Figure 2
shows a blown-up view of the pushing mechanism 196. The pushing mechanism
196 comprises segments 181, 182, 184, and 185. The segments 181, 182, 184, and
185 are moveable between an unexpanded configuration (Figure 7) and an
expanded configuration (Figures 1 and 2). The segments 181, 182, 184, and 185
may be created by removing strips of material from the outer member 120 at the
distal end so as to expose the inner member 140. The distal ends of the outer
member 120 and inner member 140 along region 183 are fixedly connected. In
the example shown in Figures 1, 2, énd 7. the distal ends are heat bonded. Other
means for affixing the distal ends of inner and outer members 120 and 140 are
contemplated and would be appreciated by one of ordinary skill in the art. The
remainder of the outer member 120 is slidably disposed over the inner member
140. Proximal movement of the inner member 140 relative to the outer member
120 will cause the segments 181, 182, 184, and 185 to move from an unexpanded
configuration (Figure 7) to an expanded configuration (Figure 1). Distal
movement of the inner member 140 relative to the outer member 120 will cause
the segments 181, 182, 184, and 185 to move from an expanded configuration
(Figure 1) to an unexpanded configuration (Figure 7).

[0020] The unexpanded configuration has segments 181 and 184 being
substantially parallel and adjacent to a first portion 166 of the inner member 140
and segments 182 and 185 being substantially parallel and adjacent to a second
portion 167 of the inner member 140 (Figure 7). The segments 181, 184, and 182,
185 are sufficiently adjacent to their respective first and second portions 166, 167

of the inner member 140 such that the segments 181, 184, and 182, 185 can be
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retracted under a retainihg element 195, as will be explained in greater detail
below.

[0021] The expanded configuration (Figure 2) has segments 181 and 184
spaced away from the first portion 166 of the outer member 120 and segments 132
and 185 spaced away from the second portion 167 of the outer member 120
(Figure 2). The segments 1381, 184, and 182, 185 in the expanded configuration
span a lateral distance (Figures 1 and 2) sufficiently greater than the outer
diameter of the retaining element 195 such that the segments 181, 184, and 132,
185 of the pushing mechanism 196 can push against the retaining element 195 of
the bundle 310 from within the bag 130 to advance the bundle 310 into the gastric
lumen 150.

[0022] Other pushing mechanisms are contemplated and would be
appreciated by one of ordinary skill in the art. For example, the pushing
mechanism 196 may comprise a cannula or the like with stiffening wires which
are pre-bent to reliably fold-up when shortened. The pushing mechanism may be
biased in the expanded or unexpanded configuration.

[0023] The delivery system 100 also includes a first suture strand 170, a
second suture strand 180, and a suture bead 160. The first suture strand 170 loops
through a distal aperture 163 of the suture bead 160 and the second suture strand
180 loops through a proximal aperture 162 of the suture bead 160. The first suture
strand 170 extends distally through the inner member 140 and affixes to distal
button 197, which is located within the first deployed bundle 135 (Figure 1). The
first suture strand 170 extends between the proximal button 198 and the distal
button 197 and helps to maintain the doughnut-shaped bundle 610 assembly
(Figure 6). Figure 1 shows the second suture strand 180 pulled proximally back
for purposes of visually seeing the components of the delivery system 100. The
length of the second suture strand 180 as shown in Figure 1 remains constant at
about 5 inches. In the embodiment of Figure 6, about 20 collapsed doughnut-
shaped bundles 610, may fit onto 5 inches of the second suture strand 130 to
achieve proper compression and orientation of the bundles 610 therealong. There
is substantially no slack in the second suture strand 180. Loading additional

bundles 610 into the gastric lumen 150 would require increasing the length of the
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second suture strand 189. In the embodiment of Figure 6, adding 5 more bundles
610 would require about an additional 1 inch of suture strand 610 to achieve
proper compression and orientation of all of the bundles 610. It should be
understood that the number of bundles 610 that may fit onto the second suture
strand 180 may vary and is not intended to be limited in any way to the
embodiment described in Figure 6. '

[0024] The second suture strand 180 extends proximally from the overtube
110 and touhy borst adapter 151, terminating as a first free end 188 and a second
free end 189 (Figure 5). The first free end 188 and the second free end 189 of the
second suture strand 180 are used primarily during deployment to maintain tension
on the deployed bundle 135 (Figure 1) to enable formation of the preferred
doughnut-shaped bundles 610 (Figures 4-6), as will be explained in greater detail
below. The second suture strand 180 may be removed after complete deployment
and formation of all of the doughnut-shaped bundles 610. The suture bead 160, in
addition to providing a region through which the first and the second suture
strands 170 and 180 may be looped, moves distally along the first suture strand
170 and snaps over the proximal button 198 of the intragastric bag 130 to secure
the bag 130 within the lumen after all the bundles 130 have been deployed, as will
be explained in greater detail below.

10025] Although the suture bead 160 has been shown having a proximal
aperture 162 and a distal aperture 163, the bead may 160 may possess a single
aperture through which the first and second suture strands 170, 180 may extend.
The suture bead 160 may be formed from any biocompatible material. In one
embodiment, the bead 160 may be formed from stainless steel. In another
embodiment, the bead 160 may be formed from gold.

[0026] The delivery system 100 also includes an overtube 110. Referring
to Figure 5, the overtube 110 includes a proximal end 111, a distal end 112, and a
lumen configured to receive the intragastric bag 130 and other devices. The distal
end 112 of the overtube 110 is disposed within the gastric lumen 150 during the
deployment procedure. The proximal end 111 of the overtube 110 extends outside
of the patient. The size of the lumen of the overtube 110 is related to the size of

the bundled intragastric bag 130. The overtube 110 is typically configured to
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extend along the esophagus with its distal end 112 terminating within the vicinity
of the lower esophageal sphincter.

[0027] Still referring to Figure 5, the delivery system 100 may also
comprise a tuohy borst adapter 151 and a hand pump 152 connected to a side port
of the tuohy borst adapter 151. The tuohy borst adapter 151 as shown in Figure 5
is disposed proximal of the proximal end 111 of the overtube 110. The first free
end 188 and the second free end 189 of the second suture strand 180 extend
through the tuohy borst adapter 151. The hand pump 152, as will be explained
below, inflates the deployed bundles 135 so as to create the collapsed doughnut
shaped bundles 610. Other devices may also be connected to the tuohy borst
adapter 151.

[0028] Havingdescribed the components of the delivery system 100, a
method of deploying the intragastric bag 130 will now be described with reference
to the pushing mechanism 196 that can move between an unexpanded
configuration (Fig. 7) and an expanded configuration (Fig. 2). The bag 130 1s
loaded about the outer member 120 and partitioned into bundles 310. Figure 3
shows the bundles 310 loaded over the outer member 120. The bundles 310 may
be created by positioning retaining elements 195 (e.g., o-rings) circumferentially
about the bag 130, as can be clearly seen in Figure 3. The bag 130 is partitioned
into several bundles 310 via retaining elements 195 to facilitate delivery of the bag
130 1n a buhdle-by-bundle manner. The spacing of the retaining elements 195
may be selectively varied to achieve a predetermined size of the bundles 310. In
the example of Figure 1, the retaining elements 195 are placed about six inches
apart from each other. The bundles 310 may span the entire longitudinal length of
the outer member 120. |

[0029] Having loaded the bag 130 onto the outer member 120 and
partitioned the bag 130 into bundles 310 (Figure 3), the pushing mechanism 196 1s
configured to be unexpanded as shown in Figure 7. The pushing mechanism 196
in its unexpanded configuration (Figure 7) within the bag 130 is positioned
adjacent to and proximally of the most distal retaining element 195 as shown 1n
Figure 1. At this juncture, the segments 181, 184 and 182, 185 are expanded
outwardly a sufficient amount such that the segments 181, 184 and 182, 185 span
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a lateral length greater than a diameter of the retaining element 195, as shown in
Figure 1. Proximal movement of the inner member 140 relative to the outer
member 120 will cause the segments 181, 182, 184, and 185 to move trom an
unexpanded configuration (Figure 7) to an expanded configuration (Figure 1).
With the pushing mechanism 196 in its expanded configuration, the outer member
120 is advanced distally so as to enable the segments 181, 184 and 182, 185 to
contact the retaining element 195 and exert a sufficient force on the retaining
element 195 in the distal direction. The o-ring 195 is extended sufficiently tight
circumferentially about the bag 130 such that it does not move distally along the
bundle 130 when incurring a force in the distal direction from the pushing
mechanism 196. The force on the o-ring is transmitted to the corresponding
bundle 310 of the retaining element 195, thereby causing the bundle 130 (Figure '
1) located distal of the retaining element 195 to be pushed into the gastric lumen
150.

[0030] During movement of the pushing mechanism 196 between an
unexpanded and expanded configuration, a proximal marker 512 (Figure 5) may
be used to visually monitor how far to retract the unexpanded pusher mechanism
196. A distal marker 513 (Figure 5) may also be used to visually monitor how far
to advance the expanded pusher mechanism 196.

[0031] After bundle 310 is deployed, it is compressed and oriented into a
dbughnut-shaped bundle 610 as will now be described. The deployed bundle 135
(Figure 1) may be inflated with air using a hand pump 152, which 1s connected to
the tuohy borst adapter 151 (Figure 5). Pressurized air enters into the tuohy borst
adapter 151 and travels distally along the outer member 120 until it enters the
deployed bundle 135. Introduction of air by hand pump 152 (Figure 5) Into
deployed bundle 135 causes the deployed bundle 135 to inflate, as shown in
Figure 1. The second suture strand 180 is used to exert tension on the deployed
bundles 135 so as to collapse each of the deployed bundles 135 into disc-shape or
doughnut-shape bundles 610. In particular, the free ends 188 and 189 of the
second suture strand 180 are pulled proximally through the tuohy borst adapter
151. Because the second suture strand 180 is connected to the first suture strand

170 by suture bead 160, pulling of the free ends 188 and 189 of the second suture
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strand 180 causes the first suture strand 170 to be pulled proximally. Because the
first suture strand 170 extends distally along the entire delivery system 100 and is
affixed at the distal button 197, the pulling of the first suture strand 170 causes the
inflated deployed bundle 135 to collapse so as to remove a substantial portion of
the air within the inflated bundle 135. The doughnut-shaped bundle 610 (Figures
4-6) forms. Configuring the bundles 135 into doughnut-shape bundles 610 allows
adequate compression of the deployed bundles 610 and proper orientation so as to
allow all of the bundles 610 to fit onto the finite length of the first suture strand
170. In this example, the intragastric bag 130 has a longitudinal length of about 6
feet in its uncompressed and unpartitioned state. Configuring an assembly of
doughnut-shaped bundles 610 enables such a large amount of material to fit onto
the first suture strand 170, which has a final implanted length of about 6 inches as
shown 1n Figure 6.

[0032] During deployment of the bundles and formation of the doughnut
shaped bundles 610, the positioning of the suture bead 160 is visually monitored to
ensure that it is positioned proximal of the mark 199 (Figure 1). Such positioning
of the suture bead 160 allows adequate and proper compression of the deployed
bundles 610 and ensures that the suture bead 160 does not get intertwined with one
of the bundles 130 loaded on the outer member 120. Pulling of the free ends 183
and 189 of the second suture strand 180 enables tension to be maintained on the
bundles 130 as they are each being pushed by pushing mechanism 196 into the
oastric lumen 150. The overtube 110 at this stage creates sutficient counter-
traction to prevent the bundles 610 from sliding back ihto the overtube 110,
thereby maintaining the doughnut-shaped bundle 610 in its implanted position
within the gastric lumen 150.

[0033] Having deployed the distal-most first bundle 135 and formed it into
a doughnut-shaped bundle 610, the next-most distal bundle 310 is ready to be
deployed. In order to position the pushing mechanism 196 proximal and adjacent
to the retaining element 195 associated with the next-most distal bundle 310 to be
deployed, the segments 181, 184 and 182, 185 of the pushing mechanism 196 are
unexpanded (Figure 7) so as to enable the pushing mechanism 196 to attain a low

profile that can be pulled underneath the retaining element 195. This orientation 1S
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achieved by distally moving the inner member 140 relative to the outer member
120 to allow segments 181, 182, 184, and 185 to move from an expanded
configuration (Figure 1) to an unexpanded configuration (Figure 7).

[0034] The bundles 130 remain in position along the outer member 120
during retraction of the unexpanded pushing mechanism. After unflaring the
pushing mechanism 196, it is retracted proximally until it is disposed proximal and
adjacent to the next proximally disposed retaining element 195. The proximal
marker 512 helps to visually monitor how far to proximally retract the pushing
mechanism 196. With the pushing mechanism 196 in such a position, it can be
expanded so as to push retaining element 195 and push the next-most distal bundle
310 into the gastric lumen 150. Introduction of air with the hand pump 152
enables air to inflate this deployed second bundle 135. The previously deployed
retaining element 195 (i.e., the distal-most retaining element) sufﬁciently SquUEeZES
around the material of the bag 130 such that the air does not flow into the first
distal-most bundle that has been deployed. The free ends 188 and 189 of the first
suture strand 180 are pulled to collapse the deployed second bundle 135 and form
the second doughnut-shaped bundle 610.

[0035] The above procedure is repeated until all of the bundles 310 that are
loaded onto the outer member 120 have been deployed into the gastric lumen 150
and thereafter properly compressed and oriented into the doughnut-shaped bundles
610. As subsequent bundles 310 are pushed into the gastric lumen 150, the
implanted assembly 500 (Figure 5) becomes increasingly compressed. Figure 4
shows that all of the bundles 130 have been deployed from the outer member 120,
but prior to forming the collapsed doughnut-shaped bundles 610. Figure 5 shows
that bundles 130 have been deployed into the gastric lumen 150 and thereafter
properly compressed and oriented into the doughnut-shaped bundles 610. A distal
button 197 helps to maintain the.conﬁguration of the bundles 610 at the distal end.
The distal button 197 may be formed from the same material as the bag 130.
[0036] Having deployed all of the bundles 130 from the outer member 120,
the outer member 120 and inner member 140 may be removed from the overtube

110 while simultaneously holding the second suture strand 180 tight. The tuohy
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borst adapter 151 1s opened to allow pulling back of the inner and outer member
140, 120 over the suture strands 170 and 180 and out of the overtube 110.

[0037] At this juncture, the suture bead 160 may be secured to the proximal
button 198, which is affixed to the most proximal deployed doughnut-shaped
bundle 610 at proximal end 607 (Figure 6). Figure 4 shows that .the suture bead
160 is introduced through the overtube 110 by threading it over the first suture
strand 170. A pushing member may be introduced proximally of the suture bead
160 to distally push the suture bead 160 towards the proximal button 193 at
proximal end 607 until the suture bead 160 snaps over the proximal button 193
(Figure 6).

[0038] Having secured the suture bead 160 onto the proximal button 198,
the implanted device 500 is secured in position between proximal button 198 and
distal button 197 as shown in Figure 5. One of the free ends 188 and 189 of the
second suture strand 180 may be pulled to remove the suture strand 180 from the
proximal aperture 162 of the suture bead 160. Having removed the second suture
strand 180, the overtube 110 may also be withdrawn.

[0039] Although the above deployment procedufe has been described using
a pushing mechanism 196 comprising the flaring and untlaring ot segments 181,
184 and 182, 185, alternative pushing mechanisms are contemplated. For
example, Figure 3 shows an expandable balloon 320 that may be used to push the
bundles 310 from the outer member 120 into the gastric lumen 150. Similar, to
the flaring and unflaring of the pushing mechanism 196, the balloon 320 1s
adapted to be configured from a decreasing diameter to an increasing diameter.
The balloon 320 is shown disposed along the distal end of the outer member 120.
Similar to the flaring and unflaring described with respect to the pushing
mechanism 196 in Figures 2 and 7, respectively, the balloon 320 pushes a
retaining element 195 and its corresponding bundle 310 by flaring or inflating in
size so as to create an expanded configuration that is sufticient to contact and push
the retaining element 195 and its corresponding bundle 320 in a distal direction
into the gastric lumen 150. The use of distal marker 513 (Figure 5) may help to
determine how far to push the inflated balloon 320 in order to sufficiently deploy
the bundle 310. Subsequently, the balloon 320 is sufficiently unexpanded or
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deflated such that it can pass underneath the retaining element 195. The use ot
proximal marker 512 (Figure 5) may help to determine how far to retract the
deflated balloon 320 in order to position the balloon 320 proximal to and adjacent
the next-most distal retaining element 195 and its corresponding bundle 320 to be
deployed.

[0040] The doughnut-shaped bundles 610 of the final implanted assembly
600 may contain relatively minimal air. After inflation of air into the bundles 610
and pulling of the second suture strand 170 to create the compressed doughnut-
shaped orientation, a substantial portion of the air may escape through the
proximal aperture 162 and distal aperture 163 of the suture bead 160 as well as at
the tuohy borst adapter 151. Vacuum may be pulled on the final implanted
assembly 600. The vacuum may remove residual air so as to enable more bundles
610 to be deployed.

[0041] Figure 6 shows the final implanted assembly 600 of the deployed
bundles 610. The assembly 600 is designed to displace volume within the gastric
lumen 150. The assembly 600 in its final implanted state provides a feeling of
fullness upon engaging the lumen of the patient, i.e., the stomach walls of the
patient. The second suture strand 170 extends between the proximal button 193
and distal button 197 to maintain the bundle-like structure of the assembly 600.
The doughnut-shaped bundles 610 are sufficiently sized to substantially prevent
migration through the pylorus 155 and the duodenum 156. Although sufficiently
sized, the bundles 610 do not posses the long radial folds typically associated with
other obesity devices, in which the folds are substantially unconstrained and free
to move. In other words, the radial distance from the central axis of the bundle-
like structure 610 to the edge of one of the bundles 610 1s relatively less as
compared to obesity devices partitioned into strips with sharp edges. As a result,
there may be fewer tendencies for the material between adjacent bundles 610 to
freely move around and irritate the walls of the gastric lumen 150. Additionally,
the elimination of the large folds in the radial direction may substantially prevent
the folds from being forced to go forward through the duodenum 156 (Figure 6)

due to peristalsis.
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{0042] Additionally, the doughnut-shaped bundles 610 are relatively
atraumatic compared to prior intragastric bag implants that possessed sharper
edges. As Figure 6 show, the edges of each of the doughnut-shaped bundles 610
are rounded rather than pointed. The elimination of the pointed edges of the
bundles 610 may substantially reduce the chances of stomach irritation which
could potentially lead to ulcers.

10043] Another advantage of the assembly 600 is that a lesser number of
passes of the bag 130 is required to deploy a larger number of bundles 310.
Delivery of the intragastric bag 130 when not compacted and partitioned into a
series of bundles may be as long as six feet in longitudinal length. Such a large
longitudinal length occupies a large amount of volume and therefore increases the
amount of procedure time necessary for the delivery system 100 to fully deploy
the bag 130. Because the bundle-like structures 130 (Figure 3) create a dense
configuration, less passes of the material is required as compared to other non-
bundled obesity devices to deploy a relatively large number of bundles.

[0044] The bundles 610 of the implanted assembly 600 may be formed
from any biocompatible material that can withstand the acidic environment of the
gastric lumen 150, including, but not limited to, plastic, nylon, polyesters,
polyurethanes, polyethylenes (e.g., high-density polyethylene, low-density
polyethylene), polyamides, fluorinated ethylene propylene and ethylene vinyl
acetatc copolymer. The bundles 610 may be formed from a complaint or non-
compliant polymeric material.

[0045] The implanted assembly 600 may be removed after a predetermined
period of time when sufficient weight loss has occurred. A wire guide may be
inserted into the gastric lumen 150, and the overtube 110 may be loaded over the
wire guide. With the overtube 110 positioned at about the lower esophageal
sphincter, a cutting element such as scissors may be deployed through the lumen
of the overtube 110. Upon reaching the proximal button 198, the cutting element
cuts the second suture strand 170 which is captured inside the proximal button
198. Torceps are thereafter introduced through the overtube 110 to grasp the

proximal button 198 and withdraw the button 198 through the lumen of the
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overtube 110. A snare may subsequently be introduced to capture the proximal
end 607 of the assembly 600 and pull the bundles 610 out of the overtube 110.
[0046] Any other undisclosed or incidental details of the construction or
composition of the various elements of the disclosed embodiment of the present
invention are not believed to be critical to the achievement of the advantages of
the present invention, so long as the elements possess the attributes needed tfor
them to perform as disclosed. The selection of these and other details of
construction are believed to be well within the ability of one of even rudimentary
skills in this area, in view of the present disclosure. Illustrative embodiments of
the present invention have been described in considerable detail for the purpose of
disclosing a practical, operative structure whereby the invention may be practiced
advantageously. The designs described herein are intended to be exemplary only.
The novel characteristics of the invention may be incorporated in other structural

forms without departing from the spirit and scope of the invention.
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CLAIMS

1. A delivery system for introducing an intragastric bag into a gastric
fumen, comprising:

an overtube including a proximal end and a distal end,;

an inner member having a first distal end; and

an outer member including a second distal end, the outer member slidably
disposed over the inner member, the outer member comprising a pushing
mechanism disposed at the second distal end, the pushing mechanism moveable
between an expanded configuration and an unexpanded configuration, wherein the

pushing mechanism in the expanded configuration is adapted to push an

incremental length of theintragastric bag into the gastric lumen;

wherein the intragastric bag is disposed over the outer member, the intragastric

bag comprising a plurality of bundles.

2. The delivery system of claim 1, further comprising a first suture
strand looped through a suture bead and extending to a distal button of the intragastric
bag the first suture strand being affixed to the distal button disposed at a distal end of
the intragastric bag; and

a second suture strand looped through the suture bead and proximally
extending along the inner member, the second suture strand terminating at a first

free end and a second free end at a proximal end of the inner member.

3. The delivery system of claim 1, wherein the intragastric bag 1s

disposed over the outer member, the intragastric bag partitioned into a plurality of

bundles by a plurality of retaining elements.

4, The delivery system of claim 1, wherein the pushing mechanism

compriscs a balloon.

5. The delivery system of claim 1, wherein the pushing mechanism

comprises a plurality ol segments disposed about the second distal end of the outer
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member, the second distal cnd of the outer member being fixedly connected to the

first distal end of the inner member.

6. The delivery system of claim 5, wherein the first and the second

distal ends are {ixedly connected by a heat bond.

7. The delivery system of claim 1, wherein a plurality of retaining
elements are disposed circumferentially about the intragastric bag to form the

plurality of bundles.

8. The delivery system of claim 7, wherein the plurality of retaining

elements comprises o-ring elements.

9. The delivery system of claim 5, wherein each of the plurality of
segments in the expanded configuration span a lateral length greater than a

diameter of each of a plurality of retaining elements.

10.  The delivery system of claim 4, wherein the balloon in the expanded

configuration has a diameter larger than a diameter of each of a plurality of

retaining elements.

11.  The delivery system of claim 8, wherein the outer member
comprises a plurality of markings, wherein the plurality of markings help to
visually determine the incremental length that the plurality of bundles are pushed
into the gastric lumen, and further wherein the plurality of markings help to
visually determine the incremental length that the pushing mechanism in the

unexpanded configuration 1s being retracted.

12.  'The delivery system of claim 8, further comprising an air pump

connected to a tuohy borst adaptor for injecting air into cach of the plurality of

bundles.
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