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ANCHORED NON-PIERCING DUODENAL SLEEVE AND DELIVERY SYSTEMS

by

Mitchell H. Babkes, Zachary P. Dominguez and Christopher S. Mudd

Related Applications

[0001] The present application claims priority under 35 U.S.C. § 119 to U.S. Provisional

Application No. 61/479,714, filed April 27, 201 1, to U.S. Provisional Application No.

61/485,009, filed May 11, 201 1, and to 61/394,592, filed October 19, 2010, the disclosures of

which are incorporated by reference herein.

Field of the Invention

[0002] The present invention is directed to intragastric devices used for the treatment of

obesity, and in particular to duodenal sleeves having a non-piercing anchor and delivery systems

therefor.

Background of the Invention

[0003] Over the last 50 years, obesity has been increasing at an alarming rate and is now

recognized by leading government health authorities, such as the Centers for Disease Control

(CDC) and National Institutes of Health (NIH), as a disease. In the United States alone, obesity

affects more than 60 million individuals and is considered the second leading cause of

preventable death. Worldwide, approximately 1.6 billion adults are overweight, and it is

estimated that obesity affects at least 400 million adults.

[0004] Obesity is caused by a wide range of factors including genetics, metabolic disorders,

physical and psychological issues, lifestyle, and poor nutrition. Millions of obese and

overweight individuals first turn to diet, fitness and medication to lose weight; however, these

efforts alone are often not enough to keep weight at a level that is optimal for good health.

Surgery is another increasingly viable alternative for those with a Body Mass Index (BMI) of

greater than 40. In fact, the number of bariatric surgeries in the United States is projected to

reach approximately 400,000 annually in 2010.



[0005] Examples of surgical methods and devices used to treat obesity include the LAP-

BAND® (Allergan, Inc., Irvine, CA) gastric band and the LAP-BAND AP® (Allergan, Inc.,

Irvine, CA). However, surgery might not be an option for every obese individual; for certain

patients, non-surgical therapies or minimal-surgery options are more effective or appropriate.

[0006] Intragastric balloons are also well known in the art as a means for treating obesity.

One such inflatable intragastric balloon is described in U.S. Patent No. 5,084,061 and is

commercially available as the BioEnterics Intragastric Balloon System (sold under the trademark

BIB® System). These devices are designed to provide therapy for moderately obese individuals

who need to shed pounds in preparation for surgery, or as part of a dietary or behavioral

modification program. The BIB System, for example, consists of a silicone elastomer

intragastric balloon that is inserted into the stomach in an empty or deflated state and thereafter

filled (fully or partially) with a suitable fluid. The balloon occupies space in the stomach,

thereby leaving less room for food and creating a feeling of satiety for the patient.

[0007] Another type of surgical device for treating obesity is a duodenal sleeve, which is a

flexible tube endoscopically placed in and along the duodenum, which is located at the

beginning of the intestinal tract, to slow down or interrupt the digestive process which occurs

there. Examples of such devices include those shown in U.S. Patent No. 5,820,584 to Crabb and

U.S. Patent No. 7,476,256 to Meade, et al. Duodenal sleeves require some sort of anchor to

prevent migration down the intestinal tract, typically utilizing a metallic stent with barbs as in

the Meade patent and as described in "First human experience with endoscopically delivered and

retrieved duodenal-jejunal bypass sleeve," Rodriguez-Grunert, et al, Surgery for Obesity and

Related Diseases, 4:57-59 (2008).

[0008] Despite many advances in the design of intragastric obesity treatment devices, there

remains a need for an improved duodenal sleeve that can be implanted for longer periods than

before or otherwise address certain drawbacks of previous devices.

Summary of the Invention



[0009] The present invention addresses the above-described problems by providing a

transorally inserted, intragastric device for the treatment of obesity. The device includes a sleeve

for placement in the duodenum having a tubular body with proximal and distal ends. A radially

collapsible anchor surrounds the proximal end of the tubular body, the anchor having an

expanded state that can act to prevent passage of the device through the pyloric sphincter. The

anchor further includes two conical flanges concentrically-disposed around the tubular body and

angled away from one another so as to impede movement of the anchor within the duodenum in

both a proximal direction and in a distal direction. The device is formed of a material that will

resist structural degradation over a period of at least six months within the gastrointestinal tract.

Preferably, the sleeve is axially collapsible/expandable and includes exterior ribs to resist

movement within the duodenum in one direction. The exterior ribs on the sleeve may be conical

and extend the length of the sleeve and angle in the proximal direction to resist movement within

the duodenum in the proximal direction. In one embodiment, the conical ribs are shaped to nest

within one another for axial collapse of the sleeve. In a particularly preferred form, the anchor

surrounding the proximal end of the tubular body has no metal component.

[0010] Another aspect of the present application is a transorally inserted, intragastric device

for the treatment of obesity. The device has a stomach anchoring member with a collapsed,

delivery size, and an expanded, deployed size larger than a pyloric sphincter, the stomach

anchoring member having no tissue-piercing elements. A duodenal anchoring member has a

collapsed, delivery size, and an expanded, deployed size larger than a pyloric sphincter, the

duodenal anchoring member also has no tissue-piercing elements. Further, an elongated

duodenal sleeve for placement in the duodenum has a tubular body with proximal and distal

ends, the proximal end extending to the stomach anchoring member on the stomach side of the

pyloric sphincter and forming a compressible channel through the pyloric sphincter. Finally, a

plurality of cords extends the length of the device from the stomach anchoring member to the

distal end of the duodenal sleeve. The device is formed of a material that will resist structural

degradation over a period of at least six months within the gastrointestinal tract.

[0011] In the preceding intragastric device, the anchoring member may comprise a funnel-

shaped structure that extends into the stomach, wherein the duodenal sleeve continues and

widens in a proximal direction along the funnel-shaped structure. The stomach anchoring

member may be formed by a plurality of resilient rings sufficiently compressible to be delivered



transorally, and sufficiently large to spring outward to form the funnel-shaped structure in

contact with the antrum area of the stomach. The duodenal anchoring member may also be

formed by resilient rings sufficiently compressible to be delivered transorally, and sufficiently

large to spring outward into contact with a duodenal bulb area of the duodenum. In one

embodiment, the plurality of resilient rings are differently sized and having a central larger ring

such that the duodenal sleeve has a bulge in the area of the duodenal anchoring member. The

device further may include a plurality of spaced resilient rings along the duodenal sleeve and

connected to the cords for anti-migration/anti-kinking characteristics. Also, the device may have

a flexible annular membrane spanning the stomach anchoring member and having a central

through hole that defines the flow orifice from the stomach into the duodenal sleeve. Preferably,

a plurality of grasping tabs project proximally from the stomach anchoring member, and the tabs

may be proximal ends of the cords.

[0012] Another transorally inserted, intragastric device for the treatment of obesity

comprises a stomach anchoring member with at least one resilient ring sufficiently compressible

to be delivered transorally and sufficiently large to spring outward into contact with the lower

stomach adjacent the pyloric sphincter. A duodenal anchoring member has a plurality of

resilient rings sufficiently compressible to be delivered transorally, and sufficiently large to

spring outward into contact with a duodenal bulb area of the duodenum. In addition, an

elongated duodenal sleeve for placement in the duodenum has a tubular body with proximal and

distal ends, the proximal end extending to the stomach anchoring member on the stomach side of

the pyloric sphincter, and forming a compressible channel through the pyloric sphincter. Again,

the device resists structural degradation over at least six months within the gastrointestinal tract.

[0013] The stomach anchoring member may be a funnel-shaped structure that extends into

the stomach, wherein the duodenal sleeve continues and widens in a proximal direction along the

funnel-shaped structure. In one embodiment, the stomach anchoring member comprises a

plurality of the resilient rings forming a funnel-shaped structure in contact with the antrum area

of the stomach. The device may have a flexible annular membrane spanning the resilient ring of

the stomach anchoring member and having a central through hole that defines the flow orifice

from the stomach into the duodenal sleeve. In the embodiment where the stomach anchoring

member comprises a plurality of the resilient rings sized progressively larger in the proximal

direction to form a funnel-shaped structure that extends into the stomach, the flexible annular



membrane spans the resilient ring closest to the duodenal anchoring member. A plurality of

grasping tabs may project proximally from the stomach anchoring member, and the grasping

tabs desirably comprise proximal ends of the cords. The plurality of resilient rings of the

duodenal anchoring member preferably spring outward into contact with a duodenal bulb area of

the duodenum and are differently sized, having a central larger ring such that the duodenal

sleeve has a bulge in the area of the duodenal anchoring member. The device preferably

includes a plurality of spaced resilient rings along the duodenal sleeve and connected to the

cords for anti-for migration/anti-kinking characteristics.

[0014] A still further passive intragastric obesity treatment implant disclosed herein

comprises an umbrella member having expanded diameter sufficient to prevent passage through

the pyloric sphincter, the umbrella member being formed of a plurality of longitudinal struts. A

duodenal anchor connects to one end of the umbrella member, the duodenal anchor having a size

that permits it to pass through the pyloric sphincter and be formed of a material of sufficient

mass and specific gravity that prevents it from migrating back up through the pyloric sphincter.

The implant is formed of a material which permits it to be compressed into a substantially linear

delivery configuration and that will resist degradation over a period of at least six months within

the stomach.

[0015] Another aspect of the application is a transorally inserted, intragastric device for the

treatment of obesity comprising a sleeve for placement in the duodenum having an axially

collapsible tubular body with proximal and distal ends. A radially collapsible anchor surrounds

the proximal end of the tubular body and has a radially expanded state that prevents passage

through the pyloric sphincter. The anchor including exterior features to resist movement within

the duodenum in both proximal and distal directions. The device is formed of a polymeric

material absent of any metal that will resist structural degradation over a period of at least six

months within the gastrointestinal tract. Preferably, the sleeve includes exterior ribs to resist

movement within the duodenum in one direction. The exterior ribs on the sleeve may be conical

and extend the length of the sleeve and angle in the proximal direction to resist movement within

the duodenum in the proximal direction. In one embodiment, the conical ribs are shaped to nest

within one another for axial collapse of the sleeve. In a particularly preferred form, the anchor

surrounding the proximal end of the tubular body has no metal component. The exterior features



on the anchor may be two conical flanges concentrically-disposed around the tubular body and

angled away from one another.

[0016] A further aspect disclosed herein is a transorally inserted, intragastric system for the

treatment of obesity. The system has an implant with a sleeve for placement in the duodenum

having an axially collapsible tubular body with proximal and distal ends. A radially collapsible

anchor surrounding the proximal end of the tubular body has a radially expanded state that

prevents passage through the pyloric sphincter. The implant is formed of a material that will

resist structural degradation over a period of at least six months within the gastrointestinal tract.

Finally, a jacket is sized to surround and retain the implant in its collapsed configuration, the

jacket being easily removable from around the implant. Preferably, the sleeve includes exterior

ribs to resist movement within the duodenum in one direction.

[0017] Desirably, the exterior ribs on the sleeve may be conical and extend the length of the

sleeve and angle in the proximal direction to resist movement within the duodenum in the

proximal direction. In one embodiment, the conical ribs are shaped to nest within one another

for axial collapse of the sleeve. In a particularly preferred form, the anchor surrounding the

proximal end of the tubular body has no metal component. The anchor may include two conical

flanges concentrically-disposed around the tubular body and angled away from one another so as

to resist movement of the anchor within the duodenum in both proximal and distal directions.

Preferably, the anchor surrounding the proximal end of the tubular body has no metal

component. The jacket may have a rounded closed distal end, and an open proximal end. The

jacket may be dissolvable. The jacket preferably has a first length surrounding the sleeve and a

second length surrounding the anchor which is stronger than the first length.

[0018] A further understanding of the nature and advantages of the invention will become

apparent by reference to the remaining portions of the specification and drawings.

Brief Description of the Drawings

[0019] Features and advantages of the present invention will become appreciated as the same

become better understood with reference to the specification, claims, and appended drawings

wherein:



[0020] Figure 1 is a sectional view through a human stomach illustrating an exemplary

intragastric obesity treatment implant having a duodenal sleeve deployed in the duodenum and a

dual-flanged anchor positioned in the duodenal bulb area, just distal to the pyloric sphincter;

[0021] Figure 2 is a close up view of the duodenal bulb area with the intragastric obesity

treatment implant expanded to its as-molded shape;

[0022] Figures 3A-3D show the proximal end of the expanded intragastric obesity treatment

implant in its as-molded shape to help visualize the device;

[0023] Figure 4 illustrates the intragastric obesity treatment implant after removal from a

shipping package in its collapsed/compressed state within a delivery jacket as it would look

before inserting down the esophagus;

[0024] Figure 5 shows the collapsed/compressed intragastric obesity treatment implant on

the end of a flexible delivery member inserted down the esophagus and poised for advancement

through the pyloric sphincter into an implant position;

[0025] Figures 6A-6D show the collapsed/compressed intragastric obesity treatment implant

within a flexible delivery tube inserted down the esophagus and expelled for subsequent

advancement through the pyloric sphincter into an implant position;

[0026] Figures 7 and 8 are perspective views of an intragastric obesity treatment device that

can be used to form an artificial stoma;

[0027] Figure 9 illustrates an expandable umbrella having a duodenal anchor positioned in

the stomach, and Figure 9A is an enlarged view thereof;

[0028] Figures 10 and 10A show an intragastric obesity treatment device implanted in the

stomach with a flow channel spanning the pyloric sphincter and a duodenal sleeve;

[0029] Figures 11 and 12A-12C illustrate another intragastric device implanted in the

stomach with a flow channel spanning the pyloric sphincter and a ribbed duodenal sleeve;

[0030] Figure 13 illustrates another intragastric device implanted in the stomach spanning

the pyloric sphincter and having a duodenal sleeve, while Figure 14 shows the device isolated

and with the duodenal sleeve removed for clarity; and



[0031] Figure 15 shows a still further intragastric device in the stomach similar to that shown

in Figure 13, but having an enlarged funnel-like anchor in the lower stomach, and Figure 16

shows the device isolated with the duodenal sleeve removed for clarity.

Detailed Description of the Preferred Embodiments

[0032] The present invention is directed to intragastric devices for passively treating obesity

by limiting nutrient absorption/caloric assimilation. Furthermore, the exemplary device

described herein may affect the rate of stomach emptying. The term "passive" refers primarily

to a lack of any moving parts within the devices, but in general to the inert nature of the various

devices.

[0033] Figure 1 illustrates an exemplary intragastric obesity treatment implant 20, but also

illustrates the anatomy of the human stomach, which will be described first. The major function

of the stomach S is to temporarily store food and release it slowly into the duodenum D. The

esophagus E extending downward from the mouth connects to the stomach via esophageal

sphincter ES, which regulates flow food into the stomach cavity. The cardia C surrounds the

superior opening of the stomach. The rounded portion superior to the body B and adjacent the

cardia is the fundus F. Inferior to the fundus is the large central portion of the stomach, called

the body that is lined with muscles that contract and relax repetitively to churn the food therein.

The stomach processes the food to a semi-solid "chyme," which enables better contact with the

mucous membrane of the intestines, thereby facilitating absorption of nutrients. In addition, the

stomach is an important site of enzyme production.

[0034] Lower down in the stomach the antrum A connects the body to the pyloris P, which

leads into the duodenum. Below the stomach, the duodenum leads into the upper part of the

small intestine (not shown); the jejunum J makes up about one-third of the small intestine. The

region of the stomach that connects to the duodenum is the pylorus. The pylorus communicates

with the duodenum of the small intestine via the pyloric sphincter PS (valve). This valve

regulates the passage of chyme from stomach to duodenum and it prevents backflow of chyme

from duodenum to stomach.

[0035] Figure 1 illustrates the exemplary intragastric obesity treatment implant 20 having a

duodenal sleeve 22 deployed in the duodenum and a dual-flanged anchor 24 positioned in the

duodenal bulb area, just distal to the pyloric sphincter PS. This application discloses a single use



gastrointestinal (GI) implant that resides inside the duodenum D. It has been demonstrated that

duodenal sleeves, as this device may be classified, limit food contact against the intestinal walls.

It is known that most nutrient absorption occurs within the duodenum D. The device lines the

duodenal walls, and possibly the jejunum J, and is anticipated to limit nutrient absorption/caloric

assimilation, thereby inducing weight loss. More particularly, the duodenal sleeve 22 desirably

lines (i.e. contacts) the upper duodenal wall, partially preventing nutrient absorption by

inhibiting or delaying the point at which chyme from the stomach contacts the mucous

membranes of the intestine.

[0036] The entire device is formed of a material that will resist structural degradation over a

period of at least six months within the stomach. In this context, the term "structural

degradation" means that the device will retain structural integrity sufficiently to perform its

intended function for a desired time period, for example 6 months. In one sense, the device is

nonbiodegradable for the desired time period, though some biodegradation may commence short

of structural degradation. The anchor 24 is to be made of a compliant plastic material, and is

desirably integrally molded with the rest of the device. The anchor is configured to gently

expand against the walls of the duodenal bulb. The anchor and indeed the implant 20 has no

metal pieces (i.e., is absent of any metal), which have sometimes been found to cause AE's,

since metal has been seen to ulcerate GI tissues, especially when applying constant pressure. It

is even possible that metal features can push through the duodenal walls, breaching the body's

sterile barrier and causing death. As a result, no piercing of the stomach or intestinal walls is

required to anchor this device, and it may be implanted in a minimally invasive manor, through

the esophagus, without any surgical procedure. This device requires no tissue modifications, and

may be removed at any time.

[0037] Figure 2 is a close up view of the duodenal bulb area and intragastric obesity

treatment implant 20 expanded to its as-molded shape. The term "as-molded shape" refers to the

expanded shape of the implant 20 as it would appear after fabrication and in the absence of any

surrounding constriction. It should be apparent to the reader that after expansion within the

duodenum D the implant 20 expands until it contacts the surrounding duodenal walls, and as

such is subject to a certain amount of constriction. However, the implant 20 is fabricated to have

a size just slightly larger than the duodenum and duodenal bulb area, and as such can be viewed

as expanding if not completely to, almost to its "as-molded shape." Stated a different way, the



"as-molded shape" refers to the expanded shape of the implant 20 either in the absence of

constriction or as implanted and shown in the drawings.

[0038] Figures 3A-3D show enlarged details of the proximal end of the intragastric obesity

treatment implant 20 in its as-molded shape to help visualize the device. The duodenal sleeve 22

is substantially tubular with a smooth inner lumen 26 open on both ends and a rough or barbed

outer surface. In a preferred embodiment, the outer surface features a series of evenly spaced

fully circular barbed ribs 28 that protrude outwardly in the proximal direction from the thin walls

of the sleeve. Specifically, each of the ribs 28 includes a relatively shallowly-angled conical

distal surface 30 terminating at a circular tip 32 leading to a substantially more steeply-angled

conical proximal surface 34. The ribs 28 extend in series along the length of the duodenal sleeve

22 from a distal end of the sleeve to the proximal dual-flanged anchor 24.

[0039] The series of ribs 28 serve three purposes. First, they provide circumferential

stiffness to the sleeve 22, which is very thin and most flexible between each rib. Secondly, the

"sharp", thin edges of the ribs are angled in a proximal direction, so as to grip the duodenal walls

in a mode that is most prone to proximal movement. The series of ribs 28 thus provides a soft

one-way anchor for the duodenal sleeve 22 that resists migration in a proximal direction, or

toward the stomach, during routine digestive peristaltic action when implanted in the duodenum

D. The third purpose of the ribs 28 is to "nest" together closely when the implant 20 in its

collapsed/compressed state.

[0040] The material of the implant 20 desirably has elasticity so that the implant may be

compressed both longitudinally (the sleeve 22) and radially (the anchor 24). As will be

explained below, a constraint is placed on the implant 20 for transoral delivery down the

esophagus E to the duodenum D. In a preferred embodiment, the constraint is released and the

implant 20 spontaneously expands into contact with the surrounding duodenal walls. With

respect to the duodenal sleeve 22, the expansion may alternatively be assisted by a device that

contacts its distal end and is used to pull the distal end away from the proximal end (which may

be anchored in the duodenal bulb or held by a proximal end of the delivery device) to stretch the

sleeve. As such, the material and configuration of the sleeve 22 may be biased toward expansion

without necessarily being capable of immediate self-expansion. An analogy for this is a ribbed

straw for drinking which may be pulled or bent into an angle.



[0041] With reference back to Figures 3A-3D, the proximal end of the duodenal sleeve 22

forms a non-tissue-piercing anchoring portion 24 that seats inside the duodenal bulb and is

intended to limit migration down the intestines, or back into the stomach. The soft dual-flanged

anchor 24 has a conical proximal flange 36a angled in a proximal direction and a conical distal

flange 36b connected at its base to the proximal flange angled in a distal direction. Both flanges

36a, 36b have "sharp" edges and thicker base legs. That is, the flanges taper from a wide base

38 to narrow circular edges 40. The oppositely angled proximal and distal flanges 36a, 36b help

resist fore and aft movement of the implant 20. However, the absence of any metal and soft

nature of the flange material prevents piercing of the surrounding duodenal wall and helps resist

irritation.

[0042] The proximal anchor 24, and in particular the proximal conical flange 36a, forms an

intake funnel 42 that leads to the lumen 26 of the duodenal sleeve 22. The smallest diameter of

the funnel 42, which preferably coincides with the constant diameter of the lumen 26, may be

sized to reduce the volume flow rate exiting the stomach S through the pyloric sphincter PS.

With reference to Figure 2, the pyloric sphincter PS as shown in a contracted state, but regularly

expands to permit boluses of chyme to pass therethrough. The funnel 42 and lumen 26 provide a

maximum diameter passageway which may be designed to be smaller than the maximum

expanded diameter of the pyloric sphincter PS. As such, the implant 20 thus may reduce the rate

of stomach emptying, further contributing to weight loss.

[0043] Figure 4 shows the exemplary intragastric obesity treatment implant 20' in a

collapse/compressed state such as after removal from a shipping package, while Figure 5 shows

the collapsed/compressed implant 20 on the end of a flexible delivery member 60 inserted down

the esophagus E and poised for advancement through the pyloric sphincter PS. The implant 20'

is shown constrained by a delivery jacket 50 as it would look before inserting down the

esophagus E. The delivery jacket 50 includes a proximal collar 52 which surrounds the proximal

anchor 24 (not shown) may be formed with somewhat more strength than the jacket 50 to

radially constrain the larger flanges 36a, 36b. Indeed, the jacket 50 may be sized so as to just

axially collapse the duodenal sleeve 22, or it may also radially compress the sleeve. The jacket

50 is intended to constrain the sleeve 22 during delivery through the esophagus E, and thus a

maximum delivery diameter may be derived from experience and depending on the patient

which is suitable for only axially collapsing the sleeve. The jacket 50 is closed at a rounded



distal end 54 to ease delivery through the winding esophagus, stomach, and duodenum. A

lubricant may be used to facilitate this advancement.

[0044] In one particular configuration the delivery jacket 50 may be made of a gel that

rapidly dissolves in the stomach environment. One example of a gel material suitable for the

jacket 50 is the type of gel used for gel caps for ingestible pills. The dissolvable gel may be

similar to caps used in pills for medicating large animals, and is completely inert to the human

body. In the GI acid environment, the gel will dissolve rather quickly. Dissolution can even be

accelerated to attain a pre-determined holding time by adding a series of holes through the gel

wall, and varying their size, spacing, and number accordingly. However, a gel that better

withstands the environment of the stomach and gastrointestinal tract for a short period is

preferred. If the collapsed/compressed length of the implant 20 is such that the device remains

partly in and partly out of the stomach, then a gel or other material that retains its integrity

around the device during the delivery procedure is needed. For instance, a material that breaks

down after about 5-10 minutes in the stomach would be appropriate.

[0045] In another configuration, the jacket 50 may not be dissolvable, but instead may be

removed from around or pulled off the implant 20 when in position in the duodenum D. For

instance, the flexible delivery member 60 may include a first portion that grasps the implant 20,

and a second portion movable with respect to the first portion that can pull the jacket 50 in a

proximal direction. The rounded distal end 54 may be tearable or dissolvable to facilitate

removal of the jacket 50, or the distal end may be open with an elastic cincture to hold the sleeve

22 in a collapsed state. Furthermore, other ways to constrain the implant 20 are contemplated,

including a more substantial overtube from which the implant is expelled and the like, as will be

described below. The implant itself should not be considered limited to a particular delivery

methodology.

[0046] In a typical procedure, the entire sleeve 22 may be accordion-compressed over the

axially-stiff but laterally flexible installation/guide-tube 60. Before packaging, the device is

fully compressed and held in its compressed state, while the delivery jacket 50 is placed over the

distal end. The jacket 50 need not be closed on its proximal end. In this configuration, the

device is ready for implantation.



[0047] Device delivery desirably occurs as follows: First, the compressed, gel-covered

implant 20 would be routed down the esophagus by aid of its attached guide tube 60 or within a

cannula device (not shown). The physician temporarily halts advancement of the implant 20 at

the distal end of the stomach S, adjacent to the pylorus P. The implant 20 could be

manufactured to include a radiopaque material such as Barium Sulphate for x-ray visualization

at any present or future time. A fluoroscope would be utilized to visualize placement during the

implantation procedure. No endoscope need be used. When located adjacent to the pylorus P,

the physician pushes the implant 20 firmly through the pyloric sphincter PS, using the guide tube

60, and into the duodenal bulb. The implant 20 would then be held in that location until the gel

jacket 50 begins to dissolve. Alternatively, the jacket 50 is removed from around the implant 20.

The proximal dual-flange anchor 24 then immediately expands within the duodenal bulb, fixing

the device in place, and thus limiting movement in either direction. Normal peristaltic action

would then be relied on to fully deploy the sleeve "automatically", into its fully expanded state

down the duodenum. Alternatively, as mentioned above, an obturator attached to the distal end

of the sleeve 22 may be advanced to assist axial deployment thereof. The device is then left in

place for a predetermined length of time, such as 6 months, while the patient is monitored for

weight loss and any signs of malfunction.

[0048] Figures 6A-6D show an alternative delivery of the implant 20 using a flexible

delivery tube 70 inserted down the esophagus E. In Figure 6A the delivery tube 70 has entered

the stomach through the esophageal sphincter ES and the distal end of the duodenal sleeve 22

projects from its distal end. As will be seen, a pusher or grasper may be used to advance the

implant 20 relative to the delivery tube 70. Typically, an endoscope passed parallel with or

through the delivery tube 70 is used to visualize the locations of the delivery tube and implant,

but will not be shown for clarity.

[0049] Figure 6B illustrates advancement of the distal end of the distal portion of the

duodenal sleeve 22 through the pyloric sphincter PS and into the duodenum D (again, typically

with the aid of an endoscope). It should be noted that the implant 20 is shown in an expanded

state in this sequence, but essentially the same steps could be used to delivery a

collapsed/compressed implant. A distal end of a grasper 72 is seen holding the anchor 24 of the

implant 20, which is one way to push the device through the tube 70.



[0050] Figure 6C then shows the implant 20 fully advanced to its implant position. The

grasper 72 remains holding and compressing the anchor 24 so that it may fit through the pyloric

sphincter PS. Again, an alternative method is a jacket that maintains constriction around the

anchor 24.

[0051] Finally, Figure 6D shows the implant 20 fully deployed, with the anchor 24 expanded

outward into contact with the duodenal bulb, as in Figures 1 and 2 . The grasper 72 retracts back

up the delivery tube 70, and the tube is then withdrawn to complete the implant procedure.

[0052] A removal procedure consists of placing a long overtube down the esophagus E such

that the tube ends reach from the mouth and into the stomach S. Next, a long-handled grasping

tool or specially made removal device should be inserted down the overtube. By operating the

grasper to grasp onto the inside of the anchoring portion 24, the implant 20 can be gently pulled,

so as to guide it back through the pylorus and into the overtube. Pulling on the implant 20

continues until the grasped anchor end 24, along with the entire trailing sleeve 22 has been

removed through the mouth. It is anticipated that this removal procedure will cause only slight

throat irritation from the overtube, but will not induce excessive trauma.

[0053] The intragastric obesity treatment implant 20 is intended to be a single use implant

placed in the stomach transorally without invasive surgery, and recovery time is believed to be

minimal. The device may desirably be left in place one year or longer, which is somewhat

material-dependent in the acidic stomach environment.

[0054] Another device 120 that regulates the amount of food allowed to pass from the

stomach into the duodenum is seen in Figures 7 and 8 and comprises an artificial stoma. The

device includes a tubular stent 122 for anchoring in a passage and a stoma diaphragm 124 that

extends perpendicularly over one end of the stent. The diaphragm 124 defines a stoma opening

126 and may be provided with fold lines such as seen at 128 in Figure 8 for easy collapse.

[0055] The device 120 is designed to be placed inside the stomach, just above the pylorus.

The stent 122 contacts the stomach cavity walls and the stoma diaphragm 124 acts to regulate

the amount of food allowed to pass from the stomach into the duodenum, thus slowing stomach

emptying. The device 120 also exerts some pressure upon the lower part of the stomach.



[0056] With the device 120 of Figures 7 and 8, hole-size restriction is believed to slow

emptying of partially digested food from one organ to the next. The placement will not have as

great a potential for causing GERD (Gastro Esophageal Reflux Disease) since stomach

installation is below the esophageal sphincter (within the lower stomach), unlike certain devices

configured for placement at the esophageal sphincter.

[0057] The outside diameter of the stoma is constructed in one size. Several fixed hole sizes

may be made available to allow various restricted amounts of food to pass into the stomach. For

instance, three fixed OD sizes are believed sufficient designed to fit within lower esophagus of

most patients. Small (12 mm), medium (15 mm), and large (18 mm) stoma openings are

provided depending on the patient's needs. Additionally, a single, optimized OD size could be

made, that would universally suit all patients.

[0058] A temporary, removable surgical obturator 130 (Figure 7) is used to hold the stent in

a compressed state, so it will fit comfortably down the esophagus. Anchoring is achieved within

the pyloric sphincter by self expansion.

[0059] Figure 9 shows a further intragastric obesity treatment device 175 implanted in the

stomach having an expandable umbrella- shaped conical anchor 176 with a duodenal anchor 177.

The device 175 is designed to span the pyloric sphincter, and is shown in more detail in Figure

9A. The device 175 anchors on the stomach side of the pyloric sphincter with the umbrella-

shaped anchor 176, which desirably comprises an expandable stent-like device. The anchor 176

incorporates features (e.g. metal/plastic mesh) that will give it structure which will help prevent

its migration through the pylorus. The distal side consists of a sleeve-like anchor 177 which

incorporates features on its outer surface, such as shoulder 178, which prevent migration back

into the stomach. An internal passage along the entire device, which includes a narrow neck

portion 179, allows food to pass therethrough, although with some restriction which delays

gastric emptying. Narrowing of the neck portion 179, and possibly a collapsible construction,

provides little resistance to closing action of the pyloric sphincter. At the terminal end of the

device, a fixed size stoma (not shown) may be provided which further delays gastric emptying.

The duodenal anchoring sleeve 177 also provides a barrier across which there can be no nutrient

transfer to the body. The main mode of action of this device is malabsorptive (limits nutrient

transfer to body through duodenum). A second mechanism is this device's potential ability to



delay gastric emptying, thereby facilitating a rapid achievement of satiety as the stomach fills

(but does not empty as fast as normal) and also prolonging the feeling of satiety once reached.

[0060] Figures 10 and 10A show an intragastric obesity treatment device 180 implanted in

the stomach that shares some similarities with the device 175 of Figure 9 in that it creates a flow

channel spanning the pyloric sphincter and has a duodenal sleeve. More particularly, the device

180 provides an inflatable anchor 181 that sits against the pylorus and prevents the device from

passing entirely through the pyloric sphincter. A second balloon 182 somewhat smaller than the

first sits just inside the duodenum. The balloons 181, 182 seat on both sides of the pylorus and

serve as anti-migration features so the device 180 cannot migrate down through the intestines or

back into the stomach. The balloons 181, 182 include through bores and narrow passageway

183 extends between them at the pyloric sphincter. Since the material is soft and thin-walled

material, the pyloric sphincter is able to close over the passageway 183, allowing it to "seal"

shut.

[0061] In addition to the two balloons, an inflatable sleeve 184 fixed at its proximal end to

the second balloon 182 extends down the duodenum. This is a malabsorptive sleeve that

prevents nutrient absorption in the jejunum. The sleeve 184 is inflatable which provides means

for positioning and anchoring. More particularly, the sleeve 184 consists of dual walls 185, 186

that form an inflatable bladder along the shaft of the sleeve, so there are inner and outer sleeve

walls, closed at both ends, while the sleeve inner lumen remains hollow and open. Inflation of

the sleeve 184 is an anti-rotational feature within the jejunum and also helps prevent "bunching-

up" and twisting.

[0062] The three inflatable members of the balloon 181, 182 and sleeve 184 could be

connected or separate (not air or fluid communicating). The entire device can be inflated with

air or liquid. The sleeve 184 passes through the dual balloons 181, 182 and into the stomach, so

food is allowed to flow freely from the stomach, directly to the lower intestine, where nutrient

absorption is less. On that basis, weight loss is achieved.

[0063] As mentioned before, a number of independent characteristics disclosed for the

various embodiments included herein may be transferred to other embodiments. For example,

several versions of the intragastric obesity treatment device included a threaded bore to mate

with a threaded end of an obturator for delivering and removing the device to and from the



stomach (e.g., Figure 9). Likewise, a similar arrangement can also be included on embodiments

where it is not specifically shown.

[0064] Figure 11 shows another intragastric device 190 implanted in the stomach with a

conical anchor 192 securing an upper end of a ribbed duodenal sleeve 194 that lines the upper

duodenal wall. The duodenal sleeve 194 partially prevents nutrient absorption by inhibiting or

delaying the point at which chyme from the stomach contacts the mucous membranes of the

intestine.

[0065] As seen best in Figures 12A-12C, the sleeve 194 comprises a spring-like spiral wire

196 of coated metal or other stiff material embedded in a thin flexible sleeve wall 198. The

spiral wire 196 therefore renders the sleeve wall 198 more robust and less prone to kinking.

Specifically, the spiral loops or windings of the wire 196 provide circumferential support, so the

entire sleeve 194 is less likely to collapse or twist. A proximal end of the sleeve 194 passes

through the pyloric sphincter in a necked-down region 200 and connects to the conical anchor

192. To avoid twisting or closing-off of the necked-down region 200, an integral loop 199 of the

spiral wire 196 passes through the sphincter along with the sleeve wall 198, and is secured to the

conical anchor 192, such as by being embedded therein. The necked-down region 200

preferably comprises a creased structure having a series of longitudinal folds that enable the

region to collapse. The pyloric sphincter may move in and out which causes the lumen within

the necked-down region 200 to flex, though the wire loop 199 maintains a minimum orifice

patency and prevents total collapse.

[0066] The conical anchor 192 features a number of co-linear circular O-rings 202 in

graduated sizes that provide good hoop strength to the anchor and prevent migration of the

anchor through the pyloric sphincter. To prevent outward migration of the device back into the

stomach, a further circular O-ring 204 is integrally formed on the proximal end of the ribbed

sleeve 194. In a preferred embodiment, the material of the device 190 other than possibly the

spiral wire 196 is a flexible polymer such as silicone having sufficient elasticity such that the O-

rings 202, 204 prevent passage through the pyloric sphincter from either side. The spiral wire

196 may be a sufficiently flexible metal, such as Nitinol, or a polymer more rigid than the sleeve

wall 198.



[0067] Implantation of the intragastric device 190 involves collapsing the device so it can be

introduced through an elongated flexible transoral delivery tube. The duodenal sleeve 194 may

be collapsed by virtue of the flexibility of the spiral wire 196. Similarly, the device can be

grasped and pulled to collapse within a similar tube for removal.

[0068] Figure 13 illustrates an intragastric device 220 implanted in the stomach that spans

the pyloric sphincter and extends into the duodenum. The device 220 includes a stomach

anchoring member 222, a duodenal anchoring member 224, flexible cords 226 that extend the

length of the device, and a tubular duodenal sleeve 228. As with the earlier embodiments, the

intragastric device 220 is non-tissue -piercing and anchors across the pyloric sphincter using

flexible, resilient and soft structures that expand outward into contact with the surrounding

cavity or passage.

[0069] The duodenal sleeve 228 extends the full length of the device with a proximal end

extending to the stomach anchoring member 222 on the stomach side of the pyloric sphincter

and a distal end preferably extending into the jejunum J (see Figure 1). As such, the duodenal

sleeve 228 extends through the pyloric sphincter. Because of its extremely flexible nature, the

duodenal sleeve 228 provides a compressible channel that flexes with the pyloric sphincter. As

usual, the duodenal sleeve 228 promotes malabsorption and restriction of the size of the flow

passage through the duodenum and jejunum. Although not shown, the sleeve 228 may further

include anti-migration ribs as described above with respect to the sleeve 22 in the embodiment

of Figure 1. A plurality of anti-migration/anti-kinking rings 230 may be provided spaced along

the length of the duodenal sleeve 228, preferably structurally connected to the flexible cords 226.

Radiopaque markers provided in the rings 230 will be useful for ensuring proper deployment of

the sleeve 258. In the illustrated embodiment, there are two rings 230 spaced approximately

halfway down and toward the distal end of the sleeve 258. The flexible cords 226 tie together

the entire structure, and provide anti-migration/anti-kinking characteristics also. The cords 226

are desirably formed from strips of silicone or other elastomers. In the illustrated embodiment,

there are two such cords 226 diametrically opposed across the device and extending in parallel

the full length thereof, though more than two may be provided.

[0070] With reference to Figure 14, the device 220 is shown without the duodenal sleeve

228 for clarity. The stomach anchoring member 222 comprises a resilient outer ring 232 having

a plurality of grasping tabs 234 projecting in a proximal direction. The grasping tabs 234 aid in



removal of the device by permitting the device 220 to be easily grasped by forceps, for example.

To facilitate removal, the tabs 234 may be provided with radiopaque markers. An annular

fiexible membrane 236 having a central through hole 238 spans the orifice defined by the outer

ring 232. The through hole 238 presents an artificial stoma to help restrict the rate that food can

pass from the stomach into the duodenum. Due to the high elasticity of the fiexible membrane

236, the through hole 238 can widen under sufficient pressure, such as when the stomach is very

full, though this is desirably just a safety valve, with normal food intake not overly distorting the

fiexible membrane. In normal use, the opening 238 defines the size of the orifice through which

food can pass into the duodenum. Of course, the diameter of the opening 238 can be varied for

different patients.

[0071] The duodenal anchoring member 224 comprises a series of resilient rings 240 that are

desirably sized to match the contours of the duodenal bulb area, just distal to the pyloric

sphincter. In particular, as seen in Figure 13, two smaller diameter rings flank a larger central

ring to define a bulge and match the bulb area. As with the outer ring 232 of the stomach

anchoring member 222, the resilient rings 240 of the duodenal anchoring member 224 preferably

comprise an elastomer, such as silicone, and resemble O-rings. If greater anchoring force is

deemed necessary, the rings 232, 240 may be formed with metallic cores embedded within a

suitable soft coating. One example is a Nitinol ring embedded within a silicone outer covering.

[0072] Figure 15 illustrates a further intragastric device 250 that spans the pyloric sphincter

and extends into the duodenum. As with the intragastric device 220 described above, the device

250 includes a stomach anchoring member 252, a duodenal anchoring member 254, a pair of

fiexible cords 256 that extend the length of the device, and a duodenal sleeve 258. Again, a

plurality of anti-migration/anti-kinking rings 250 are desirably spaced along the length of the

duodenal sleeve 258, preferably structurally connected to the flexible cords 256. The fiexible

cords 256 tie together the entire structure, and also provide anti-migration/anti-kinking

characteristics. In contrast to the earlier embodiment, the gastric device 250 has an enlarged

funnel-like stomach anchoring member 252. In a preferred embodiment, the duodenal sleeve

258 extends the full length of the device, all the way into the stomach along the funnel-like

anchoring member 252.

[0073] The stomach anchoring member 252 comprises a series of resilient rings that define

its shape. A resilient outer ring 262 having a fiexible annular membrane 264 therein resides just



inside the stomach adjacent to the pyloric sphincter. The outer ring 262 and annular membrane

264 function the same as the same elements in the embodiment of figures 13-14, and specifically

regulate the rate of flow from the stomach into the duodenal sleeve 258. Progressively larger

resilient rings 266 define the funnel shape of the remainder of the anchoring member 252. The

funnel shape thus created conforms to the lower end of the stomach cavity, potentially

stimulating the antrum in the process which helps induce satiety. Proximal portions 268 of the

flexible cords 256 continue to the proximal most resilient ring 266. Grasping tabs 270 are

desirably provided on the proximal end of the device 250, and preferably comprise proximal

ends of the extension cords 260. The cords 260 thus provide a skeleton of sorts for the device

250 which helps facilitate removal thereof.

[0074] The duodenal anchoring member 254 is preferably formed the same as that described

above, with a series of resilient rings 272 that conform to the upper bulb area of the duodenum.

Once implanted, the large sizes of both the stomach anchoring member 252 and duodenal

anchoring member 254 are sufficient to hold the entire device on both sides of the pyloric

sphincter without the need for barbs or other tissue-piercing devices.

[0075] It should also be stated that any of the embodiments described herein may utilize

materials that improve the efficacy of the device. For example, a number of elastomeric

materials may be used including, but not limited to, rubbers, fluorosilicones, fluoroelastomers,

thermoplastic elastomers, or any combinations thereof. The materials are desirably selected so

as to increase the durability of the device and facilitate implantation of at least six months, and

preferably more than 1 year.

[0076] Material selection may also improve the safety of the device. Some of the materials

suggested herein, for example, may allow for a thinner wall thickness and have a lower

coefficient of friction than the current device which may aid in the natural passage of the balloon

through the GI tract should the device spontaneously deflate.

[0077] The implantable devices described herein will be subjected to clinical testing in

humans. The devices are intended to treat obesity, which is variously defined by different

medical authorities. In general, the terms "overweight" and "obese" are labels for ranges of

weight that are greater than what is generally considered healthy for a given height. The terms

also identify ranges of weight that have been shown to increase the likelihood of certain diseases



and other health problems. Applicants propose implanting the devices as described herein into a

clinical survey group of obese patients in order to monitor weight loss.

[0078] The clinical studies will utilize the devices described above in conjunction with the

following parameters.

[0079] Materials:

Silicone materials used include 3206 silicone for any shells, inflatable structures, or

otherwise flexible hollow structures. Any fill valves will be made from 4850 silicone with 6%

BaSo4. Tubular structures or other flexible conduits will be made from silicone rubber as

defined by the Food and Drug Administration (FDA) in the Code of Federal Regulations (CFR)

Title 2 1 Section 177.2600.

[0080] Purposes:

the devices are for human implant,

the devices are intended to occupy gastric space while also applying intermittent

pressure to various and continually changing areas of the stomach;

the devices are intended to stimulate feelings of satiety, thereby functioning as a

treatment for obesity.

[0081] General implant procedures:

The device is intended to be implanted transorally via endoscope into the corpus of the

stomach.

Implantation of the medical devices will occur via endoscopy.

Nasal/Respiratory administration of oxygen and isoflurane to be used during surgical

procedures to maintain anesthesia as necessary.

[0082] One exemplary implant procedure is listed below.

a) Perform preliminary endoscopy on the patient to examine the GI tract and determine

if there are any anatomical anomalies which may affect the procedure and/or outcome of the

study.

b) Insert and introducer into the over-tube.



c) Insert a gastroscope through the introducer inlet until the flexible portion of the

gastroscope is fully exited the distal end of the introducer.

d) Leading under endoscopic vision, gently navigate the gastroscope, followed by the

introducer/over-tube, into the stomach.

e) Remove gastroscope and introducer while keeping the over-tube in place.

f OPTIONAL: Place the insufflation cap on the over-tubes inlet, insert the gastroscope,

and navigate back to the stomach cavity.

g) OPTIONAL: Insufflate the stomach with air/inert gas to provide greater endoscopic

visual working volume.

h) Collapse the gastric implant and insert the lubricated implant into the over-tube, with

inflation catheter following if required.

i) Under endoscopic vision, push the gastric implant down the over-tube with

gastroscope until visual confirmation of deployment of the device into the stomach can be

determined.

j ) Remove the guide-wire from the inflation catheter is used

k) If inflated: Inflate the implant using a standard BioEnterics Intragastric Balloon

System ("BIB System") Fill kit.

1) Using 50-60cc increments, inflate the volume to the desired fill volume

m) Remove the inflation catheter via over-tube.

n) Inspect the gastric implant under endoscopic vision for valve leakage, and any other

potential anomalies. Record all observations.

o) Remove the gastroscope from over-tube

p) Remove the over-tube from the patient.

End Point Criteria:

Weight Loss

Comprehensive Metabolic Panel

HbAlC

Lipid Panel

Tissue Samples/Response



[0084] Unless otherwise indicated, all numbers expressing quantities of ingredients,

properties such as molecular weight, reaction conditions, and so forth used in the specification

and claims are to be understood as being modified in all instances by the term "about."

Accordingly, unless indicated to the contrary, the numerical parameters set forth in the

specification and attached claims are approximations that may vary depending upon the desired

properties sought to be obtained. At the very least, and not as an attempt to limit the application

of the doctrine of equivalents to the scope of the claims, each numerical parameter should at

least be construed in light of the number of reported significant digits and by applying ordinary

rounding techniques.

[0085] Notwithstanding that the numerical ranges and parameters setting forth the broad

scope of the disclosure are approximations, the numerical values set forth in the specific

examples are reported as precisely as possible. Any numerical value, however, inherently

contains certain errors necessarily resulting from the standard deviation found in their respective

testing measurements.

[0086] The terms "a," "an," "the" and similar referents used in the context of describing the

invention(especially in the context of the following claims) are to be construed to cover both the

singular and the plural, unless otherwise indicated herein or clearly contradicted by context.

Recitation of ranges of values herein is merely intended to serve as a shorthand method of

referring individually to each separate value falling within the range. Unless otherwise indicated

herein, each individual value is incorporated into the specification as if it were individually

recited herein. All methods described herein can be performed in any suitable order unless

otherwise indicated herein or otherwise clearly contradicted by context. The use of any and all

examples, or exemplary language (e.g., "such as") provided herein is intended merely to better

illuminate the invention and does not pose a limitation on the scope of the invention otherwise

claimed. No language in the specification should be construed as indicating any non-claimed

element essential to the practice of the invention.

[0087] Groupings of alternative elements or embodiments of the invention disclosed herein

are not to be construed as limitations. Each group member may be referred to and claimed

individually or in any combination with other members of the group or other elements found

herein. It is anticipated that one or more members of a group may be included in, or deleted

from, a group for reasons of convenience and/or patentability. When any such inclusion or



deletion occurs, the specification is deemed to contain the group as modified thus fulfilling the

written description of all Markush groups used in the appended claims.

[0088] Certain embodiments are described herein, including the best mode known to the

inventors for carrying out the invention. Of course, variations on these described embodiments

will become apparent to those of ordinary skill in the art upon reading the foregoing description.

The inventor expects skilled artisans to employ such variations as appropriate, and the inventors

intend for the invention to be practiced otherwise than specifically described herein.

Accordingly, this invention includes all modifications and equivalents of the subject matter

recited in the claims appended hereto as permitted by applicable law. Moreover, any

combination of the above-described elements in all possible variations thereof is encompassed

by the invention unless otherwise indicated herein or otherwise clearly contradicted by context.

[0089] Furthermore, references may have been made to patents and printed publications in

this specification. Each of the above-cited references and printed publications are individually

incorporated herein by reference in their entirety.

[0090] Specific embodiments disclosed herein may be further limited in the claims using

"consisting of or "consisting essentially of language. When used in the claims, whether as

filed or added per amendment, the transition term "consisting of excludes any element, step, or

ingredient not specified in the claims. The transition term "consisting essentially of limits the

scope of a claim to the specified materials or steps and those that do not materially affect the

basic and novel characteristic(s). Embodiments of the invention so claimed are inherently or

expressly described and enabled herein.

[0091] In closing, it is to be understood that the embodiments of the invention disclosed

herein are illustrative of the principles of the present invention. Other modifications that may be

employed are within the scope of the invention. Thus, by way of example, but not of limitation,

alternative configurations of the present invention may be utilized in accordance with the

teachings herein. Accordingly, the present invention is not limited to that precisely as shown

and described.



What is claimed is:

1. A transorally inserted, intragastric device for the treatment of obesity, comprising:

a sleeve for placement in the duodenum having a tubular body with proximal and distal

ends; and

a radially collapsible anchor surrounding the proximal end of the tubular body, the

anchor having an expanded state that can act to prevent passage of the device through the pyloric

sphincter, the anchor including two conical flanges concentrically-disposed around the tubular

body and angled away from one another so as to impede movement of the anchor within the

duodenum in both a proximal direction and in a distal direction,

wherein the device is formed of a material that will resist structural degradation over a

period of at least six months within the gastrointestinal tract.

2 . The device of claim 1, wherein the sleeve is axially collapsible/expandable and includes

exterior ribs to resist movement within the duodenum in one direction.

3 . The device of claim 2, wherein the exterior ribs on the sleeve are conical and extend the

length of the sleeve and angle in the proximal direction to resist movement within the duodenum

in the proximal direction.

4 . The device of claim 3, wherein the conical ribs are shaped to nest within one another for

axial collapse of the sleeve.

5 . The device of claim 1, wherein the anchor surrounding the proximal end of the tubular

body has no metal component.

6 . A transorally inserted, intragastric device for the treatment of obesity, comprising:

a stomach anchoring member having a collapsed, delivery size, and an expanded,

deployed size larger than a pyloric sphincter, the stomach anchoring member having no tissue-

piercing elements;

a duodenal anchoring member having a collapsed, delivery size, and an expanded,

deployed size larger than a pyloric sphincter, the duodenal anchoring member having no tissue-

piercing elements;



an elongated duodenal sleeve for placement in the duodenum having a tubular body with

proximal and distal ends, the proximal end extending to the stomach anchoring member on the

stomach side of the pyloric sphincter, and forming a compressible channel through the pyloric

sphincter; and

a plurality of cords extending the length of the device from the stomach anchoring

member to the distal end of the duodenal sleeve,

wherein the device is formed of a material that will resist structural degradation over a

period of at least six months within the gastrointestinal tract.

7 . The device of claim 6, wherein the stomach anchoring member comprises a funnel-

shaped structure that extends into the stomach, and wherein the duodenal sleeve continues and

widens in a proximal direction along the funnel-shaped structure.

8. The device of claim 7, wherein the stomach anchoring member comprises a plurality of

resilient rings sufficiently compressible to be delivered transorally, and sufficiently large to

spring outward to form the funnel-shaped structure in contact with the antrum area of the

stomach.

9 . The device of claim 6, wherein the duodenal anchoring member comprises a plurality of

resilient rings sufficiently compressible to be delivered transorally, and sufficiently large to

spring outward into contact with a duodenal bulb area of the duodenum, the plurality of resilient

rings being differently sized and having a central larger ring such that the duodenal sleeve has a

bulge in the area of the duodenal anchoring member.

10. The device of claim 6, further including a plurality of spaced resilient rings along the

duodenal sleeve and connected to the cords.

11. The device of claim 6, further including a flexible annular membrane spanning the

stomach anchoring member and having a central through hole that defines the flow orifice from

the stomach into the duodenal sleeve.

12. The device of claim 6, further including a plurality of grasping tabs projecting proximally

from the stomach anchoring member.



13. The device of claim 12, wherein the grasping tabs comprise proximal ends of the cords.

14. A transorally inserted, intragastric device for the treatment of obesity, comprising:

a stomach anchoring member comprising at least one resilient ring sufficiently

compressible to be delivered transorally, and sufficiently large to spring outward into contact

with the lower stomach adjacent the pyloric sphincter;

a duodenal anchoring member comprising a plurality of resilient rings sufficiently

compressible to be delivered transorally, and sufficiently large to spring outward into contact

with a duodenal bulb area of the duodenum; and

an elongated duodenal sleeve for placement in the duodenum having a tubular body with

proximal and distal ends, the proximal end extending to the stomach anchoring member on the

stomach side of the pyloric sphincter, and forming a compressible channel through the pyloric

sphincter;

wherein the device is formed of a material that will resist structural degradation over a

period of at least six months within the gastrointestinal tract.

15. The device of claim 14, wherein the stomach anchoring member comprises a funnel-

shaped structure that extends into the stomach, and wherein the duodenal sleeve continues and

widens in a proximal direction along the funnel-shaped structure.

16. The device of claim 14, wherein the stomach anchoring member comprises a plurality of

the resilient rings forming a funnel-shaped structure in contact with the antrum area of the

stomach.

17. The device of claim 14, further including a flexible annular membrane spanning the

resilient ring of the stomach anchoring member and having a central through hole that defines

the flow orifice from the stomach into the duodenal sleeve.

18. The device of claim 17, wherein the stomach anchoring member comprises a plurality of

the resilient rings sized progressively larger in the proximal direction to form a funnel-shaped

structure that extends into the stomach, and wherein the flexible annular membrane spans the

resilient ring closest to the duodenal anchoring member.



19. The device of claim 14, further including a plurality of grasping tabs projecting

proximally from the stomach anchoring member, wherein the grasping tabs comprise proximal

ends of the cords.

20. The device of claim 14, wherein the plurality of resilient rings of the duodenal anchoring

member spring outward into contact with a duodenal bulb area of the duodenum, the plurality of

resilient rings being differently sized and having a central larger ring such that the duodenal

sleeve has a bulge in the area of the duodenal anchoring member.

2 1. The device of claim 14, further including a plurality of spaced resilient rings along the

duodenal sleeve and connected to the cords.
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