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GASTREIC STRETCH DEVICES, SYSTEMS AND METHODS FOR
TREATMENT OF OBESITY

Background
81} The present disclosure relates to devices, systems and methods for
treatment of obesity.
(62} Obesity 1s a major health concermn in the United States and other countries,

A significant portion of the population is overweight with the number increasing
every year. Obesity is one of the leading causes of preventable death. Obesity s
associated with several co-morbidities that affect almost every body system.
Some ot these co-morbidities include: hypertension, hyperglycemia, heart
disease, stroke, high cholesterol, diabetes, coronary disease, breathing disorders,
sleep apunea, cancer, galistones, and musculoskeletal problems. An obese patient

is also at increased risk of developing Type 11 diabetes,

83} Multiple factors contribute to obesity, including physical inactivity and
overeating. A variety of medical approaches have been devised for treatment of
obestty.  Existing therapies mchude dist, exercise, appetite suppressive drugs,
metabolism enhancing drugs, surgical restriction of the gastric tract, and surgical
modification of the gastric tract. In general, surgery is reserved for patients i
whom conservative measures, such as monitoring caloric intake or controlling
appetite with appetite suppressants, have failed. In addition, surgery is generally

reserved for paticnts who are seriously, and sometimes morbidly, overweight,

(64} There have been many surgical approaches to obesity. For example, some
patients have received implantation of one or more bulking prostheses to reduce
stomnach volume. A bulking prosthesis resides within the stomach and Hmits the
amount of food the stomach can hold, theoretically causing the patient to feel a
sensation of satiety. U.S. Patent Application Publication No. 20030040804 10
Stack et al., for example, describes a tubular prosthesis that is designed to induce

sensations of satiety within a patient.
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185] Another approach is restrictive surgery, which surgically makes the
stomach smaller by removing or closing a section of the stomach. This procedure
also reduces the amount of food the stomach can hold, causing the patient to fecl
full,  U.S. Patent Application Publication No. 20020183768 to Deem ¢t al,
discloses various techniques for reducing the size of the stomach pouch to imit

caloric intake, as well as to provide an carlier feeling of saticty.

86} Another surgical procedure to treat obesity is the gastric bypass
procedure. In the gastric bypass procedure, the surgeon creates a sroall stomac
pouch to restrict food infake and constructs a bypass of the duodenum and other
segments of the small intestine. This procedure limits the amount of food that

can be ingested and subsequently digested or absorbed.

87} Surgical procedures for treatment of obesity, such as those described
above, tend to be highly invasive, and each form of surgery may involve
complications. Restrictive surgery may entail a risk of vomiting, for example,
and gastric bypass surgery may result in unpleasant consequences known as

"duroping syndrome.”

168} .S, Pat. No. 6,540,789 to Silverman describes a techmique for treatment
of obesity involving imtroduction of an implant material into the stomach wall in
the vicinity of the pyloric sphincter to inhibit empiying of the stomach.
Silverman  also describes  introduction of an implant material to reduce

distensibility and contractility of the stomach.

169} U.S. Patent Application Publication No. 20100331617 to Forseli describes
an operable stretching device implantable in an obese patient and adapted to
stretch a portion of the patient’s stomach wall via an operation or actuation
device for operating or actuating the device when implanted to stretch the
stomach wall. The device may be implantable in a tissue pocket created in the

stomach of the patient.

(18] U.S. Patent Application Pablication No. 20050245957 to Starkebaum et.

al., hereby incorporated by reference in its entirety describes devices and methods
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designed to bias stretch receptors in the stomach wall of a patient to treat obesity.
Biasing of the stretch receptors by pre-siretching induces early sensation of

satiety, causing the patient to consume less food.

(11} U.S. Patent Application Publication No., 20060173238 to Starkcbaum,
hereby incorporated by reference in its entirety, describes a dynamically
controlled gastric occlusion device which may control the degree of gastric
constriction of an occluding device based upon a monitored physiological
pararoeter or based upon time. By dynamically controlling the degree of gastric
constriction, the device limits the ingestion of food to reduce caloric intake so
that the patient loses weight while permitting ingestion of caloric energy

necessary to prevent malnourishment.

(12} As those of ordinary skill o the art will appreciate readily upon reading
the Sunmumnary, Detailed Description and Claims set forth below, many of the
devices and methods disclosed in the patents and patent applications named

above may be modified advantageously by using the techniques of the present

disclosure.
Summary
113§ In general, the present disclosure relates to abdominal stretch devices and

methods for treatment of obesity of a patient.  Stretching an arca of the
gastrointestinal (G tract may induce an carly sensation of satiety, causing a
patient to consume less food. In accordance with the disclosure, stretching of the
gastrointestinal fract can be achicved by attachment of stretch devices to the wall
of the stomach. Streich devices attached to the stomach wall may trigger streich
receptors to expand the stomach wall fute a state of apparent stretching, causing
carly onset of saticty. In this manner, the devices are capable of discouraging
excessive consumption of food without the usc of appetite suppressant
medications of more invasive surgical intervention. In various embodiments, the
stretched condition of the stomach wall may activate siretch receptors to provide,

in effect, an carly warning system for cessation of meal consumption.
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Consequently, the devices according to the disclosure may counteract increased

obesity and promote weight loss among obese patients.

1141 Some aspects in accordance with principles of the present disclosure
relate to a stretch device or a plurality of stretch devices which may be attached

to g wall of the stomach to stretch the stomach wall.

(15} In some embodiments, stretch devices may be attached to the inside or
outside of the stomach wall at various locations (for example at the fundus or
greater curvature} on or within any of the layers of the stomach for example, the
serosal, muscle or mucosal layers of the stomach, or may be placed at any other

location of the Gl fract {for example the small intestine or pylorus).

16} In yet further embodiments, stretch devices may be adjustable and may be
expandable and/or contractible and may comprise actuation means.  Stretch
devices may comprise sclf-actuationor mechanical actuation means. In some
embodiments, stretch devices may comprise adjustable clements and may
comprise attachment assemblies for attaching the adjustable elements to tissue.
Adjustable elements and/or attachiuent assemblies may comprise materials which
setf-expand following attachmeont to the storpach.  Adjustable clements and/or
attachment assemblics may comprise materials, polymers or alloys which may
comprise any of the following materials or material properties: smart, memory,
shape memory, superelastic, pseudoelastic, seif-expanding, and/or self-reverting.
In this manner, stretch devices may be easily and quickly implanted without the
need for more complex or complicated operating systems to control the degree of
stretch of the stomach tissue to which the streteh device or devices are attached.
Stretch  devices and/or portions  of streich devices according to further
embodiments may comprise biocompatible metals, alloys or polymers. Stretch
devices and/or portions of streich devices may also comprise biodegradable,
hioabsorbable or bioresorbable materials. In some embodiments, stretch devices
may comprise coatings which may enhance biocompatibility and/or aid

anchoring, attachment, placement or delivery of the devices.
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117} Stretch  device members or clements may take various forms or
contfigurations and may comprise for example, adhesives, glues, stents, wires,
filaments, coils, springs, telescoping clements, hooks, clips, sutures, anchors,
pledgets, rivets, barbs, struts, screws, meshes, patches and/or sheets and may

further comprise a upitary component or multiple components.

{18} Stretch devices may be attached o the stomach wall at one or more
locations and may be attached in various configurations. Stretch devices may be
attached to the stomach wall at linear or non-lincar spaced-apart locations and
may be oriented in any direction along the stomach wall, For cxample, stretch
devices may be configured to stretch the stomach wall along the contours of the
stomach wall. Stretch devices may stretch tissue of the stomach wall in one or
more directions and in more one or more dimensions {(¢.g. two-dimensionally or
three-dimensionally} and may, for example streteh the stomach wall in a radial

fashion.

(19} Stretch devices in accordance with the present disclosure may be adapted
to be attached to the stomach of a patient via placoment devices and may be
adapted to be delivered to locations along the stomach via laparoscopic or
endoscopic surgical techniques. Systems according to some embodiments of the
present disclosure may comprise laparoscopic or endoscopic delivery devices
sized for introduction into a stomach of a patient via laparoscopic instruments or
via the esophagus of a patient. A placement tool and/or delivery device may hold
a stretch device or devices or portions of a streich device for delivery and
attachment to the wall of the paticot’s stormach.  As examples, the placement
and/or delivery tools may take the form of a gripping member that grips a stretch
device, or the placement tool may take the form of a device comprising a fumen

such as a catheter, a bollow needle or a tube,

28} Other aspects in accordance with principles of the present disclosure
relate to a method of stretching a portion of a gastrointestinal tract of a patient

and may comprise attaching a streich device or devices to a stomach wall of a
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patient to expand the stomach wall and thereby induce a scnsation of satiety in

the patient.

128} Various embodimenis of the present disclosure are capable of solving at
least some of the problerns mentioned above. For cxaraple, devices, systems and
methads in accordance with the present disclosure may provide a treatment for
obesity that presents greater efficacy and lesser side effects relative to
administration of conventional appetite suppressant medications.  In some
embodiments, devices of the present disclosure may be capable of being
delivered laparoscopically or endoscopically and may thereby avoid the need for
more highly invasive surgical procedures. In this manner, devices in accordance
with the disclosure may also be capable of avoiding substantial reconsiruction of

the stomach, and offer reduced damage, recovery time, and side effects,

22} The detaiis of one or more embodiments of the present disclosure are set
forth in the accompanying drawings and the description below. Other features,
objects, and advantages of the disclosure will be apparent from the description

and drawings, and from the claims.

Brief Bescription of the Brawings

123} FIG. 1 is a cross-sectional diagram of the interior of a stomach with

stretch devices placed at various locations along the stomach wall.

24} FIG. ZA i3 a diagram of the exierior of a stomach with an embodiment of

a streteh device attached to a stomach wall in a contracted condition.

25} FIG. 2B is a disgram of the exterior of a stomach with an embodiment of

a stretch device attached to a stomach wall and in an expanded condition.

126} FIG. 3A is a diagram of the exterior of a stomach with portion of another

embodiment of a sireich device.
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127} FiGG. 3B is a diagram of another embodiment of a stretch device in a
contracted condition.
128} FiG. 3C 1s a diagram the device of FIG. 3B in an expanded condition.
1295} FIG. 4A is a diagram of the exterior of a stomach with portion of another

embodiment of a stretch device attached to g wall of the stomach and in an

expanded condition.

36} FIG. 4B is a diagram of another embodiment of a stretch device

comprising a tether.
31} FIG. 4C is a diagram of the device of FIG. 4B with the tether engaged.

Detailed Description

132} FiGG. 1 is a cross-sectional diagram of the interior of a stomach 13,
meluding esophagus 12, lower esophageal sphincter 14, pyloric sphincter 16,
fundus 18, and greater curvature 19, with stretch devices 10A-10C (hereinafter
stretch device 10) attached to stomach wall 21, Aspects of the present disclosure
provide a stretch device securable or implantable to a stomach wall 21, In
general termos, stretch devices of the present disclosure, such as stretch devices
10A-10C schematically Hllustrated in FIG. 1, may inchide an adjustable member
17 and one or more attachment assemblies 32 (veferenced generally) which may
be integrally formed with adjustable member 17 or may be a component separate
from adjustable member 17, As described in greater detail below, the adjustable
member 17 is transitionable from a contracted state prior to implantation to an
expanded state following vmplantation. The attachment assembly 32 can assume
various forros described below that are capable of securing an adjustable moember
17 to the stomach wall 21 in a manner such that upon transitioning of the
adjustable member 17 to the expanded state following implantation, the streich
device 10A-10C transitions to an expanded condition and causes stretching of
stomach stretch receptors, While FIG. 1 illustrates three stretch devices 10A-10C,

any other number is equaily acceptable,
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i33] Streich devices 10 (also 20, 30, 40) as heremafier described with
reterence to FIGS. 2, 3, and 4) can be implanted within or attached to the outside
of the stomach 13, the inside of the stomach 13 and/or within portions of the
stomach wall 21, 1t is to be understond that stretch devices 20, 30, 40 may
comprise features described herein with specific reference to stretch device 106.
Stomach wall 21 of a human stomach 13 generally mchides four lavers. With
reference to FIG. 1, the innermost layer, mucosa 22, generates digestive juices.
Submucosa 24 contains biood vessels that provide blood and oxygen to mucosa
22, Muscularis 26, a smooth muscle layer embedded with nervous plexus,
contracts to mix food with digestive juices generated by nnicosa 22, Serosa 28,
the fourth and outermost layer, protects the other lavers and confines digestive

juices to stomach 13,

(34} Stretch device 10 or portions of stretch device 10 may be attached to the
serosa, the mucosa, the submucosa or the muscularis 26, which contains the
stretch receptors, The stretch receptors are coupled to the nervous system via the
vagus nerves, and signal the patient when stomach 13 reaches a stretch point
indicating a large quantity of food. With stretch device 10 attached and
expanded, the patient perceives that the stomach has reached a stretch point
indicating fullness much carlier during the course of the meal and at a pont at
which the stomach is not actually full. Stretch device 10 may be attached to or
may embed in only one or several or portions of the layers of the stomach wall
21, Stretch device 10, for example, may attach to the stommach wall 21 at the
serosa 28 at at lcast two spaced apart locations, Siretching or expansion of
stretch devices 10 following attachment to the stomach tissue may cause the
tissue or layers of the stomach tissue T between the areas of attachment of streteh

=
Ji
i

device 10 to expand as adjustable member 17 and thereby device 10 expands and
may thus expand stretch receptors in the stomach wall 21 and mduce a sensation

of satiety in a patient.

[35] As further shown in FIG. 1, stretch device 10 may be attached to the
stomach wall 21 at the fundus 1R at spaced apart positions (e.g. stretch devices

104, 10B} to provide localized stretching at several different points. Localized
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stretching may occur in more than one dimension, for cxample, localized
stretching may occur two-dimensionally or three-dimensionally {(e.g. along the
contours of stomach wall 21). Streteh device 10 may be attached to stomach wall
21 in other regions of stomach 13, other than fundus 18, such as greater curvature
(e.g. stretch device 10C). However, stretch receptors tend to be concentrated
within fundus 18 Accordingly, in some embodiments, stretch device 10 may be
primarily or solely attached to fundus 18, where they are expected to be most
etfective in cxpanding or stretching stretch receptors. In other words, according
to some embodiments, stretch device 10 may be generally located only at the
region of fundus 18 and nowhere else. Tn other embodiments, stretch device 16
may be attached to fundus 18 and greater curvature 19, or solely at the region of

greater curvature 19

[36] Adjustable member 17 (referenced generally) may be formed from a
smart memory, shape memory, superelastic, pseudoelastic, self-expanding, and/or
sclf-reverting material, alloy or polymer. Following attachment of an adjustable
member 17 to g location along the stomach 13, adjustabic member 17 may
assume an expanded or undeformed state thereby transitioning streteh device 10
to an expanded condition. The expanded state of adjustable member 17 may be
described as a memory-set or shape memory set state.  In some embodiments
adjustable member 17 may comprise biocompatible materials or alloys which are
not shape memory materials. With this construction, following attachment of
stretch device 10 to tissue, streich device 10 may be mechanically expandable
upon attachment such as via a spring-like mechanism. As described above,
attachment assembly 32 may be integrally formed with adjustable member 17 and
may comprise the same material as adjustable member 17, Alternatively,
attachment assembly 32 may comprise materials different from adjustable
member 17, Attachment assembly 32 may comprise shape memory materials as
described above and may transition from a first delivery state to a second
attachment state separate from the transitioning of adjustable member 17 from a

contracted state to an expanded state.
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1371 Stretch device 10 may be expanded to a condition with a size sufficient to
expand stretch receptors within stomach wall 21, In this manner, stretch device
10 exerts a localized stretching force on stretch receptors in stomach 13, The
stretch receptors are coupled fo the enteric nervous system of a patient. When
triggered by the stretching force, the stretch receptors induce a sensation of
satiety in the patient, and discourage the patient from consuming an excessively
large meal. The role of streich receptors in human gastric function is discussed,
for cxample, in A. S, Paintal, "A study of gastric stretch receptors; their role in
the peripheral mechanism of satiation of hunger and thirst,” J Physiol. Nov. 29,

1954; 29:126(2):255-70.

[38] Stretch device 10 stretches stomach wall 21 into a siretched condition that
either triggers the stretch roceptors or causes carlier triggering of the stretch
receptors during the consumption of a meal. Hence, even though the stomach
may not contain a substantial portion of food at the outset of a meal, implanted or
attached stretch device 10 has already streiched the stretch receptors info a
condition that stmulates the presence of a substantial portion of food
Consequently, during the course of a meal, stomach 13 requires a smalier amount

of food to produce a sensation of saticty, which causes the patient to stop eating.

39} In this manner, stretch device 10 does not significantly change the overall
size or contents of stomach 13, but provides a localized modification of the
stomach wall 21, This modification affects the response of the patient's enteric
nervous system and the amount of food consumed by the patient, thereby
preventing increased obesity and possibly causing or assisting in weight loss, In
some cases, stretch device 10 may be explanted after a desired course of obesity

treatment has been achieved.

481 Stretch device 10 may be implanted or attached surgically from the
serosal aspect of stomach 13 (e, from the outer surface) or endoscopically from
the mucosal aspect of the stomach {i.c., from the inside surface) of the stomach.
The esophagus 12 of the patient may be intubated with the endoscopic delivery

device via the oral or nasal passage under general anesthesia.  Additionally,
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surgical implantation may involve laparoscopic techniques. In this manner, a

highly invasive surgery can be avoided, and recovery time can be shortened.

j41] One embodiment of a stretch device 20 useful as one or more of the
stretch devices 10 1s shown in FIGS. 2A and 2B, and generally includes an
adjustable member 17 and at least one attachment assembly 32, FIG. 2A s a
diagram of the exterior of stomach 13 with an adjustable member 17 in a first
state attached to the stomach wall 21, As shown in FIG. 2A, adjustable member
17 in a first state may comprise a deformed, contracted, constrained, delivery,
and/or shortened state. With continued reference to FIG. 24, adjustable member
17 may comprise a first end 34 and a second end 36. One or both ends 34, 36
may coraprise an attachrmoent assembly 32 for attaching adjustable member 17 to
tissue. Adjustable members 17 may comprise, as several non-himiting examples:
wire, filaments, coils, stents, springs, telescoping elements, patches, meshes,
struts and/or sheets. Attachment assemblies 32 may comprise, as several non-
Hrotting examples: adhesives, glues, wires, filaments, coils, springs, hooks, clips,
sutures, anchors, pledgets, rivets, barbs, screws. As shown in FIG, 2A, opposing
ends 34, 36 of adjustable member 17 may be implanted or attached at spaced

apart posttions along or at fundus 18 of stomach 13,

421 As depicied m FIG. 2A, adiustable member 17 may comprise a
iongitudinal length comprising a first, contracted length £1 and following
attachment to tissue of stomach 13, adjustable member 17 (and thereby device
20} may expand in a longttudinal divection to a second state which may comprise
an expanded longitudinal length L2 as depicted in FIG. 2B, As further depicted
m FiG. 2B, adiustable member 17 in a sccond state may comprise an
undeformed, expanded, unconstrained, or lengthened state.  Adjustable member

~
/
I

17 may self-expand to the second state.  Adjustable members 17 andior
attachment assemblics 32 may comprise various shape memory materials or
alloys and thus may self-assume (¢.g. self-expand, self-reverty an undeformed,
shape memory-set or memory-set configuration. Shape memory materials (also
deseribed, for example, as smoart materials or memory materials) or alloys may

exhibit pscudoclastic or superclastic behavior when deformed at a temperature
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stightly above a transformation tomperature. The transformation temperature
may be defined as the temperature at which a shape memory alloy finishes
transforming from martensite to austenite upon heating (1.¢., A temperature). At
icast a portion of the shape memory material or alloy is converted from its
austenitic phase o ifs martensitic phase when the material or alloy is in its
deformed configuration.  As the stress or constraint is removed, the material
undergoes a martensitic to ausienific conversion and springs back to s
undeformed (¢.g unconstrained, expanded) configuration. In order for the
pseudoelastic material to retain sufficient expansive force in is undeformed or
expanded configuration, the material should not be stressed past its yvield point in
its deformed or contracted configuration to allow complete recovery of the
material to its undeformed configuration. Shape memory materials or alloys may
mnclude additional elements which affect the yvield strength of the material or the
teroperature  at which  particular  pseudoclastic  or  shape  transformation
characteristics occur, Shape memory materials or alloys may also be heat
activated or may comprise a combination of heat activation and pseudoelastic
properties to allow the material to assume an undeformed state as is well known
by those skilled in the art.  One such shape memory alloy which adjustable
members 17 (and/or attachmont assemblies 32} may comprise is nitinol. Other
shape or smart memory alloys or polymers as are known in the art may also be

utilized.

143} FIGS. 2A and 2B depict an anterior side of stomach 13 for case of
illustration. It should be understood, however, that a streich device 20 or devices
as depicted on the anterior side may likewise be tmplanted on or attached to a
posterior side of stomach 13, In other embodiments, stretch devices 20 may be
imaplanted on or attached to a single side or two sides, i.e., posterior, anterior,
and/or lateral. In each case, stretch devices 20 are implanted as relatively small
contracted objects that then expand following mplantation or attachment, and
thereby siretch the streich receptors in fundus 18 of stomach 13, Portions of
stretch device 20 may embed or attach to one or more layers of the stomach wall

21.
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144} In the examples of FIGS. 1-4, adjustable members 17 are depicied as
essentially crescent-shaped elements.  However, in other cmbodiments,

adjustable members 17 may comprise a variety of shapes, e.g., substantially
spherically shaped, rod- or cylinder-shaped, sheet-like, curved surfaces, or
irregularly shaped and may comprise a variety of forms (e.g. wires, cotls, springs,
stents, sheets, patches, meshes and the like} as previously described above with
reference to FIG. 2A.  In some embodiments adjustable members 17 are
contfigured for attachment to the stomach wall 21 such that when adjustable
members 17 are in an undeformed, expanded, unconstrained, or lengthened state,
the stomach wall 21 is sireiched in more than one dimension.  Adjustable
members 17 may comprise a single member or a serigs of clements joined or
attached together. In some embodiments, adiustable member 17 may comprise
multiple elements arranged in a telescoping manuer to allow for expansion and
contraction of the adjustable mermber 17 and thereby cause expansion and
contraction of device 10. Adjustable member 17 may be confracted or
constrained in several ways for delivery and attachment of device 20 to a targeted
area of fissue. In this manner, a systern (not shown) may comprise a stretch
device 10 and a placement tool (not shown) for delivery and attachraent of streich
device 10 to the stomach. Placement tool {not shown) may take various forms
and may for example comprise a holding member, a gripping member, a hollow
tube or a catheter (not shown). Devices 10 and/or placerent tool may be
msertable into endoscopic or laparoscopic surgical tools for less invasive delivery
of stretch device 10, Stretch device 10 may comprise a configuration which may
conform to a stomach wall 21 and may comprise a low profile as compared to the

tissue arca to which the device 10 is attached.

(45} The amount of stretch the stomach undergoes after attachment and
expansion of stretch device 20 may be dependent upon the patient and may for
example, be an amount of stretch sufficient to creale a sensation of satiety
sufficient to discourage the paticnt from consuming an excessively large meal. In
some embodiments the siretch ratio of the stomach tissue from an at lcast
partially stretched tissue state may be at least approximately two times and more

particularly may be approximately twenty fimes. In some embodiments the
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amount of stretch of tissue of the stomach may comprise an amount sufficient to
create a hormonal or neuronal response thereby inducing a sensation of satiety in

the patient.

{46} Another embodiment of a stretch device 30 useful as one or more of the
stretch devices 10 is shown in FIGS. 3A-3C and generally include an adjustable
member 17 and at least one attachment assembly 32 comprising plication anchors
42. Adjustable members 17 may take any form as described above. The anchors
42 are described i greater detail below and are generally configured to promote
attachment of the adjustable member 17 to the stomach wall 21, Stretch device
30 is shown on the outside of stomach 13. It is to be understood that device 30
may be attached to various locations along the stomach wall 21 as described
herein with reference to stretch device 10 and may be attached to the inside of the
stomach wall.  With reference to FIG. 3A, a portion of stretch device 30 is
depicted and shows an embodiment of attachment assernblies 32 comprising
plication anchors 42 placed at two spaced apart locations on stomach 13, Tissue
plications 41 arc created by gathering or pinching stomach tissue together and
anchoring the plication 41 with a plication anchor 42, Tissue plications 41 may
e formed using a vacuum source (not shown) to suction fissue to be pinched
together to create a plication 41, U8, Patent No. 6,582,396 to Geitz,
incorporated by reference herein in ifs entirety, describes devices and methods for
creating and securing a tissue fold, for example securing a region of the stomach
circumferential to the esophageal opening back onto the esophagus, during an
endoluminal medical procedure to alleviate the cffects of Gastroesophageal
Reflux Discase. Other methods of creating tissue plications may also be utilized,
for example, mechanically pinching or holding tissue together with surgical tools
as is known in the art. Each of plication anchors 42 may comprise a plication
anchor first end 44 and a plication anchor second end 45, The plication anchor
first ends 44 may be configured to attach to an adjustable member 17 as depicted
m FIG. 3B, Plication anchor 42 may conmprise a cross member 46 which may
pierce tissue of tissue plication 41 such that an anchor second end 45 abuts tissue
plication 41 at first tissue plication end while an anchor first end 44 abuts tissue

plication 41 at a second tissue plication end to thereby secure the tissue plication
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41 between cnds anchor ends 44 and 45. Plication anchor 42 may comprise a
single component or multiple components. For example, plication anchor first
and/or second ends 44, 45 may be releasably attached to plication anchor cross
member 46, Alternatively plication anchor first and/or second ends 44, 45 may
be integrally formed with cross member 46, Plication anchor 42 may be formed
of any suifable material that is biocompatible. Plication anchor 42 may be
formed of a shape memory material as described herein with refercuce to strete

devices 10. Plication anchor 42 or portions of plication anchor 42 may comprise
a first state and a second state and may self-assume a second state upon
attachment to tissue. Pheation anchor first and second ends 44, 45 may comprise
a varicty of configurations and for cxample, may take the form of a circular,
semi-circular, rectangular, pointed, piercing, blunt or other object and may, for
example, comprise a pledget. Plication anchor first and second ends 44, 45 may
act in concert to compress gastrointestinal tissue therehetween, The corapressive
force of plication anchor 42 may result from the material propertics {e.g. shape
memory materials) or construction of plication anchor 42. Plication anchor 42
may be configured in a manner so as to allow plication anchor cross member 46
to be adjustable.  For example, plication anchor 42 may comprise a spring or
folded material and/or may be adjustable. Plication anchor 42 additionally may

be expandable and/or contractible.

1471 As depicted 1o FIG. 34, two plication anchors 42 are shown with tissue
plications 41 formed between plication anchor ends 44, 45, Tn FiG. 3B, an
adiustable member 17 is depicted as attached to plication anchor end 44 at cach
of adjustable member ends 34, 36 while adjustable member 17 is in a first
contracted state, Streich device 30 may comprise adjustable member 17 having a
length L3 in a first contracted state.  With reference to FIG. 3C, adjustable
member 17 is depicted in an expanded or second state having an expanded length
L4, With continued reference to FIG. 3C, the tissue, T of stomach wall 21
located between plications 41 is stretched as siretch device 30 is expanded to the
length L4, The amount of stretch of tissue T may be as described previously
herein and may be an amount sufficient to create a sensation of satiety in a

patient. 1t 15 to be understood that any number of plication anchors 42 may be
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placed along the stomach wall to form any number of tissue plications 41.
Likewise, any number of adjustable members 17 may be attached to or between

plication anchors 42.

(48] Another embodiment of a stretch device 40 useful as one or more of the
stretch devices 10 is shown in FIGS. 4A-4C and generally includes an adjustable
member 17 and at least one attachment assembly 32 and further including a tether
48 described in greater detail below and gencrally configured to adjust or aid in
adjusting adjustable roember 17. FIG. 4A depicts a portion of stretch device 40
and illustrates adjustable member 17 in a sccond expanded state and attached to a
stomach wall 21 between phication anchors 42 as previously described herein.
FIG. 4A depicts plication anchors 42 as the attachment assemblies 32, Itis o be
understood that device 40 may instead comprise any other of the attachment
assemblies 32 as described above. In FIG. 4B, a tether 48 is attached to
adjustable member 17, Alternatively tether 48 may also be attached to phication
anchors 42 at cither of plication anchor fitst and second ends 44, 45 or 1o
plication anchor cross member 46, Alternatively, tether 48 may be attached to
tissue plication 41. Tether 48 may be expandable and/or contractible and may be
constructed of any suitable biccompatible material and may comprise for
example metals and/or polymers as described previously hercin.  Tether 48 may
be tightened or foreshortened to reduce an adjustable member 17 expanded length
L5 and thereby reduce an amount of stretch of tissue T along the stomach wall
21, Tether 48 may be actuated via a squiggle motor (not shown) to gather in or
iet out a length of tether 48, Gathering in of tether 48 may thereby reduce the
iength L3 of expanded adjustable member 17 to a contracted adjustable member

length L6,

491 Stretch devices 10, 20, 30, 40according to the disclosure may additionally
comprise clectrodes at various locations for stimulation of stomach tissue. U.S,
Patent Application Publication No. 20110071589 to Starkebaum et al,
incorporated by reference herein ju its entirety, describes systems, devices and

techniques for delivering clectrical stimulation therapy to a patient.
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156} Although the present disclosure has been described with reference to
embodiments, workers skilled in the art will recognize that changes can be made
in form and detail without departing from the spirit and scope of the present

disclosure.
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What is claimed ix:

L. A device for treatment of obesity, the device comprising:

an adjustable member configured to attach to a wall of a stomach of a
patient;

whercin the adjustable member is ftransitionable between a first,
coniracied state and a second expanded state;

turther wherein the adjustable member is configured to attach to the
stornach wall inthe first contracted state and is configured o
expand to the second expanded state after attachment to the
stomach wall; and

wherein the adjustable member in the second expanded state is configured
to expand the device to an expanded condition to thereby stretch

the wall of the stomach.

2. The device according to claim 1 wherein the second expanded state
further comprises a shape memory set state and wherein the adjustable member is

contigured to self-revert to the shape memory set state.

3. The device according to claim 1 wherein the adjustable rember
comprises a material selected from the group consisting oft superelastic,

pscudoelastic, self-expanding, self-reverting, shape-memory, and memory-set.

4. The device according to claim 3 wherein the adjustable member

comprises nitingl.

W

The device according to claim 1 wherein the device further comprises an
articie selected from the group consisting of! a steni, a wire, a filament, a coil, a
spring, a hook, a clip, a suture, an anchor, a pledget, a rivet, a barb, a patch and a

sheet.
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6. The device according to claim | wherein the adjustable member further
comprises a telescoping device.
7. The device according to claim | wherein the adjustable member further

comprises a tirst end and a second end and wherein each of the fivst and second
end further comprise an atfachment assembly for atfaching the adjustable member
to the stomach wall.

3. The device according to claim 7 wherein each attachment assembly is

configured to self-actuate to attach the adjustable raember to the stomach wall,

49, A systern for treatment of obesity of a patient, the system comprising:
a stretch device comprising an adjustable member transitionable between
a first, contracted state and a second expanded state;
a placement tool contigured to hold the stretch device for attachment to a
wall of a stomach of the patient, the placement tool further

comprising means for holding the stretch device in the first state.

1. The system according to claim 9 wherein the second, expanded state
further comprises a shape memory-set configuration and further wherein upon
release of the stretch device from the placement tool the adjustable member

resumes the shape memory-set configuration.



PCT/US2013/023013

WO 2013/112754

1/4

SUBSTITUTE SHEET (RULE 26)



PCT/US2013/023013

WO 2013/112754

2/4

SUBSTITUTE SHEET (RULE 26)



PCT/US2013/023013

WO 2013/112754

SUBSTITUTE SHEET (RULE 26)



PCT/US2013/023013

WO 2013/112754

4/4

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT

International application No.

PCT/US2013/023013

A. CLASSIFICATION OF SUBJECT MATTER

A61F 2/04(2006.01)i, A61B 19/00(2006.01)i, A61F 2/01(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
AG61F 2/04; A61M 29/00; A61F 2/36; A61F 2/00; A61B 19/00; A61B 17/00; A61B 17/04; A61B 17/08

Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

plication, shape memory

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS(KIPO internal) & Keywords: stomach, gastric, obesity, adjust, control, attach, contract, stretch, expand, stomach wall,

C. DOCUMENTS CONSIDERED TO BE RELEVANT

See abstract; claim 1, figures 10-11.

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 2005-0245957 A1l (STARKEBAIM, W. L. et al.) 3 November 2005 1-10
See abstract; claims 19-31; paragraph [0037]; figures 8-9.
A US 6540789 B1 (SILVERMAN, D. E. et al.) 1 April 2003 1-10
See abstract; claims 1-2; figures 2—4.
A US 6675809 B2 (STACK, R. S. et al.) 13 January 2004 1-10
See abstract; claim 1; column 9, lines 10-18.
A WO 2008-108936 Al (GUIED DELIVERY SYSTEMS, INC.) 12 September 2008 1-10
See abstract; claim 1, figures 16-17.
A US 2007-0208360 A1l (DEMARAIS, D. M. et al.) 6 September 2007 1-10

|:| Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents:

"A"  document defining the general state of the art which is not considered
to be of particular relevance

"E" carlier application or patent but published on or after the international
filing date

"L"  document which may throw doubts on priority claim(s) or which is

cited to establish the publication date of citation or other

special reason (as specified)

document referring to an oral disclosure, use, exhibition or other

means

"P"  document published prior to the international filing date but later

n"ov

than the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or camnot be considered to involve an inventive
step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents,such combination
being obvious to a person skilled in the art

document member of the same patent family

o

e

ng"

Date of the actual completion of the international search

29 April 2013 (29.04.2013)

Date of mailing of the international search report

03 May 2013 (03.05.2013)

Name and mailing address of the ISA/KR

Korean Intellectual Property Office
189 Cheongsa-ro, Seo-gu, Daejeon Metropolitan
City, 302-701, Republic of Korea

Facvsimile No. 82-42-472-7140

Authorized officer

HAN, In Ho

Telephone No.  82-42-481-3362

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/US2013/023013

Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2005-0245957 A1 03.11.2005 None

US 6540789 B1 01.04.2003 US 2003-0158601 A1 21.08.2003
US 2005-0148200 A1 07.07.2005
US 2006-0249165 A1 09. 11,2006
US 2008-0195225 A1 14.08.2008
US 2010-0161075 A1 24.06.2010
US 2012-0016392 A1 19.01.2012
US 6802868 B2 12.10.2004
US 7044979 B2 16.05.2006
US 7364591 B2 29.04.2008
Us 7691152 B2 06.04.2010
US 8048170 B2 01.11.2011

US 6675809 B2 13.01.2004 AU 2003-213058 A1 27.10.2003
AU 2003-217401 A1 27.10.2003
AU 2003-286613 A1 13.08.2004
CN 101810521 A 25.08.2010
CN 101810524 A 25.08.2010
EP 1420730 A2 26.05.2004
EP 1492477 A1 05.01.2005
EP 1492478 A1 05.01.2005
EP 1585460 A1 10.10.2005
EP 1585460 BA1 05.05.2010
EP 1603488 A2 14.12.2005
EP 1603488 B1 21.04.2010
EP 2191795 A1 02.06.2010
EP 2210570 A1 28.07.2010
EP 2397113 A1 21.12.2011
JP 04426852 B2 18.12.2009
JP 04511194 B2 14.05.2010
JP 04550591 B2 16.07.2010
JP 04704331 B2 18.03.2011
JP 04790212 B2 29.07.2011
JP 2005-500127 A 06.01.2005
JP 2005522268 A 28.07.2005
JP 2005-522269 A 28.07.2005
JP 2006-512986 A 20.04.2006
JP 2006-520670 A 14.09,2006
JP 2011200661 A 13.10.2011
JP 4704331 B2 15.06.2011
JP 4790212 B2 12.10.2011
US 2003-0040804 A1 27.02.2003
US 2003-0040808 A1 27.02.2003
US 2003-0199989 A1 23.10.2003
US 2003-0199990 A1 23.10.2003
US 2003-0199991 A1 23.10.2003
US 2004-0117031 A1 17.06.2004
US 2004-0138761 A1 15.07.2004

Form PCT/ISA/210 (patent family annex) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members PCT/US2013/023013
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2004-0153167 A1l 05.08.2004
US 2004-0158331 Al 12.08.2004
US 2004-0172141 A1 02.09.2004
US 2004-0172142 A1l 02.09.2004
US 20050004681 A1 06.01.2005
US 20050267499 A1 01.12.2005
US 2006-0287734 A1 21.12.2006
US 2008-0208356 A1l 28.08.2008
US 2008-0269797 A1l 30.10.2008
US 2009-0299487 A1 03.12.2009
US 2010-0016988 A1 21.01.2010
Us 2010-0100109 A1 22.04.2010
US 20100298631 A1l 25.11.2010
US 2011-0153030 A1 23.06.2011
US 6845776 B2 25.01.2005
US 7097665 B2 29.08.2006
US 7111627 B2 26.09.2006
US 7121283 B2 17.10.2006
US 7146984 B2 12.12.2006
US 7152607 B2 26.12.2006
US 73b4454 B2 08.04.2008
US 7628821 B2 08.12.2009
US 7833280 B2 16.11.2010
US 7892292 B2 22.02.2011
US 7981162 B2 18.07.2011
US 8337566 B2 25.12.2012
W0 03-017882 A3 06.03.2003
WO 03-086246 A1 23.10.2003
WO 03-086247 A1 23.10.2003
WO 2004-064685 A1 05.08.2004
WO 2008-108936 A1 12.09. 2008 US 2008-0221599 A1 11.09.2008
US 20100160937 A1 24.06.2010
US 2007-0208360 Al 06.09.2007 CA 2556228 A1 01.09.2005
EP 1713402 A2 25.10.2006
US 20050192599 A1 01.09.2005
US 8257365 B2 04.09.2012
WO 2005079673 A2 01.09.2005

Form PCT/ISA/210 (patent family annex) (July 2009)



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - claims
	Page 21 - claims
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - wo-search-report
	Page 27 - wo-search-report
	Page 28 - wo-search-report

