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LOUKING GASTRIC OBSTRUCTION BEVICE AND METHOD OF USE

{CROSS-REFERENCE TO RELATED APPLICATIONS

081 This apphication claims the benefit of priority to U.S. Prov. 61/791,433

filed March 15, 2013, whach is incorporated herein by reference in its entirety.
FIELD OF THE INVENTION

082 The present invention relates to a gastro-intestinal deviee for treating
gbesity and other medical conditions. More particularly, the present invention relates to a
device that is positioned transhuminally in a patient’s gastro-intestinal tract to

mtermitiently obstruct or reduce the flow of gastrie contents.
BACKGROUND OF THE INVENTION

LR Obesity is a condition of epidemic proportions in the United States. Recent
governmoent studies have indicated that up to 40% of Americans are obese and that, among
those, abmost 20% are roorbidly obese. Obesity is not the problers in and of iself, but s
the source of muultiple pathological conditions, including cardiovascular disease, heart
discasc, stroke, diabetes, and obstructive sleep apnea. Recent studies have indicated that
obesity can reduce a person’s lifespan by an average of three years in adults and twenty
vears in children.

0604} Many sttemipts have been made in the prior art to provide medications,
devices, and surgical procedures for the treatment of obesity, all of which either have
serious side effects or are basically ineflective. For example, various diets, supplements
and pharmaceuticals have been developed and marketed, but none have shown any
significant benefits to dale in the treatment of obesity with the exception of some
pharmaceuticals, which have unfortunately been found to cause a number of serious, hife-
threatening medical conditions. To date, there are no commercially available supplements
or drugs that have been proven to be effective in promoting significant weight loss and at
the same tirae that are free from serious colateral side effects.

13645] Recognizing that no cure has been developed to date that is both effective
and safe, the medical indostry has introduced more extreme procedures, an example of

which is the Roux-En-Y gastric bypass. This extensive and invasive surgery is highly

PCT/US2014/024475
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eftective but is also potentially lethal, with a 1-2% wortality rate, a six month recovery
period, and a cost of tens of thousands of dollars, vet it is becoming increasingly popular
because other available treatments do not produce the desired results. Gastric reduction,
or simply removing 4 large segment of the stomach, is another proceduare that is stmifar to
gastric bypass and that, like gastric bypass, has also been associated with potentially lethal
complications. Data from recent studies have indicated that even in the lowest risk

roups, obesity surgery causes an average one-year mortality rate of nearly 5%.

{(}Gﬁéi In another attempt to treat obesity, deviees have also been developed in the
prior art that are atmed at providing a sense of fullness (o a patient, so to cause the patient
to reduce food fntake. Such devices may be configured as stents that support the stomach
or the pyloric valve to or that may be configured as permanent occluders. Unfortunately,
these devices are implanted in the patiem on an essentially permanent basis and typically
mclude complex mechanical or electrical features that may stop working properly over
fime or that reay require manicnance from time fo time. Examples of such devices 1 the
prior art can be found in U.S. Patent Nos. 5,509,888; 6,067,991 6,527,701, 6,689,046
7,011,621, 7,037 344, 7,120,498; 7,122,058 and 7,167,750, and in U.S, Patent Applicatinn
Publcations Nos. 2004/0172142; 2005/0273060; 2007/0016262; 2007/002754%; and
2007/0083224.
3BT Evidence has been developed showing that benefits can be denved from
reducing gastroduadenal flow. In unpublished, but recently presented data at the
American Society for Barfatric Surgery conference of June 2003, stimulation of the gastric
vagus nerve with subsequent reduction in gastric motility resulted in a loss of over 20% of
excess weight over a nine month period. Furthermore, there is data suggesting that gastric
vagotomy is also effective 1o the treatment of obesity trough a stmilar mechanism.
Unfortunately, these therapies require highly invasive, sometimes irveversible, surgical

procedures, making them undesirable for a farge segment of the obese population.
BRIEF SUMMARY OF THE INVENTION

[EERE RS it 15 an object of the present fnvention to provide a device for the treatment

of sbesity and related conditions that intermuttently obstructs a transhuminal passage, such

as a gasiric opening.
13609 {1 1 also an object of the present invention to provide a device for the

o

treatment of obesity and related conditions that is well tolerated by the stomach and m

[
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general, by the gastro-intestinal tact.

{6016 It is a further object of the present invention to provide a device for the
treatment of obesity and related conditions that can be implanted and removed with
medical procedures that are safe and relatively simple 1o perform.

TR ey Briefly, the device of the present mvention operales as a transhiminal
device that obstrocts the pyloras or other organ on an intermitiont basis and that causes a
reduced flow of gastric contents into the mfestinal tract. The device of the present
invention may just occupy space in the stomach and occlude the pyloric valve from time to
time, or alse may partially obstruct the duodenum or the small iniestine, reducing overall
gastrointestinal transit.  The intermitient blockage of the gastroiniestinal tract results in
weight loss and also i an mereased or sustained feeling of fullness by the patient.

012} The device of the present invention can be placed and removed with simple
endoscopic procedures and is cormpletely reversible.  In particular, the device of the
present invention can be mserted and remeoved orally, nasally or franscutancously and,
certain embodiments, can be triggered externally or can be caused to expand or can self
expand once in the gastrointestinal space.

(3013 in one embodiment, a device according to the present invention includes a
proximal member oniented in the direction of the stomach after implantation and a distal
member oriented in the divection of the duodennim after tmplantation that are connected by
a tether.

1014} The proximal mermaber is composed of a first occluding member surrounded
by an apron member. The st occluding member is formable from an elongated,
narrower configuration to a contracted, wider configuration, while the apron member has
an cssentially cyhindrical portion that surrounds the first occluding member and an
essentially conical portion that connects the apron member 1o the tether, providing the
apron member with a funnel-like shape. In one embodiment, the cylindrical portion is
spaced from the first eccluding member by an interstice, and the cylindrical and conical
porfions way bhave differend wall thickoess.

16615] The first occluding member may be formable from the narrower
configuration o the wider configuration by injecting a substance within the frst occlading

member, or may have a solid structure that can be compressed to assume an expanded

shape, in order to transition form the clongated configuration to the wider configuration.
01 6] In one embodiment, the elongated configuration exhibits a helical contour

with a plurality of tumms, and the wider configuration s formed from the helical
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configuration by nesting the tums one adjacent 1o the other to provide a bulbous body.
The wider configuration is then locked in place by engaging a connecting moember at the
roximal end of the first cccluding member with a roating cavity at the distal end of the
first occluding member. This mway be achieved by having a chnician pull on a string
coupled to the connecting member in the divection of the mating cavily.

{8171 In one embodiment, such couphing siring extends cuiside of the device

along its entire length and then enters a hurgen running from the first occluding menmber to

the second occluding members through the tether. When entering the first oecluding
menmber, the string is looped through the connecting member and is removable from the
device after the connecting member has engaged the matching cavity. The proximal end
of the first occluding member roay be reinforced to increase 1ts resistance to tear during
the compression of the first occluding member by inchiding a reinforcing material in at
feast part of the structore of the proximal end.
1B018] The wransformation process from the elongated configuration to the wider
configuration is reversible, so that the device can be implanted in the stomach in the
clongated configuration, reside o the siomach and/or gastro-intestinal tract in the wider
configuration, and be removed from the stomach through the esophagus 1 the clongated
configuration.  In one embodiment, the wider configuration roverses to the elongated
configaration by severing the connecting member from the proximal end, for example, by
having a chinician cut a string coupling the connecting member to the proxinal end or to a
release member in the proximal end.
16619} A device according to the present material is manufactured from a material
that is biocompatible, that is able to withstand the gastreintestinal enviromment, and that
revenis or gnyways roinimizes abrasion of the walls of the stomach and duodenum,
particularly of the pyloric valve. In one embodiment, the device 13 manufactured from a
resilient plastic material, for example, from a sihcone material, and the apron member may
be construcied o be flexible enough to reverse from a position surrounding a portion of
the tether to a position swrounding the first occluding member, i order to {acilitate
msertion in the stomach according 1o one method of use.
[6628] The second oecluding member also may have a bulbous shape, like a pod,
and include an insert having a heavier weight than the remainder of the second occluding
member, so to facilitate disposttion and retention in the duodenur.
021} The device of the present mnvention is suited not only for the treatment of

cbesity, but alse for treating other ailments, such as improper glicose olerance in a
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diabetic or prediabetic subject and the progression of diabetes itself by mhibiting fasting
insufin secretion or glucose-stimulated iosohin seeretion. The resent device is also suited
for treating other ailments deriving from obesity, including hyperphagia, dyslipidemia,
Prader Willi syndrome, Froclich’s  syndrome, Coben syndrome, Sumumit syndrome,
Alstrom syndrome, Borjesen syndrome, Bardet-Biedl syndrome, or hyperlipoproteinemia,
types L 1, HE and IV,

1G22} The device of the present invention may also include sensors or fransmitiers
to provide feedback and other data to an mtra-corporeal or extra-corporeal processor, or
may carry one or more compounds stored in a reservoir within the device or coated on the
device. In one embodiment, msulin is released into the gastro-intestinal tract by disposing
an insulin reservoir in the distal member of the device. Such a release of insulin may be
controlled by the size of the orifice between the reservoir and the outer environment, or by
a time-controlled actuator, or by an actuator controlled by onc or more sensors, for
exarople o response o detection of sugar in the gastro-infestinal fract,

8323} Other embodiments of the present invention, methods of use of a device
manufactured according o the present invention, and methods of treatment of a variety of
aiiments using the device of the present invention are discussed i detail in the following
sections, Additionally, alternative devices and thetr methods of use which may be used
with the features described hervein in various combinations are firther described in detail in
ULS. Pat. App. 12/205,403 filed September 5, 2008 (US Pub. Z009/0198210); ULS. Pat.
App. 12/352,497 fled Jamuary 12, 2009 (US Pub. 2009/0182357); and U8, Pat. App.
12/352 508 tiled Jamuary 12, 2009 (US Pub. 2008/0182358), each of which is incorporated

herein by reference 1 its entirety for any purpose.

BRIEF DESCRIPTION OF THE DRAWINGS

8624} The drawings constitute a part of this specification and inchide exemplary
cembodiments of the invention, which may be embodied in various forms. It is to be
understood that i somwe mstances various aspects of the invention may be shown
exaggerated or enlarged to facilitate an understanding of the invention.

6625} FIG. 1A illustrates a perspective view of a first embodiment of the

vention in the elongated, narvower configuration.
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8626} FIG. 1B llustrates a perspective view of the embodiment of FIG. 1A inthe
contracted, wider configuration,
G027} FIGK. 1C-1E llustrate respectively a cross-sectional view of the proximal

member of the embodiment of FIG. 1B, to which a protective cap has been added (FIG.

o)
o

C); a side view of the embodiment of FIG. 1B with the protective cap (FIG. 1D); and a
cross-sectional view of the embodiment of FEG. 1D (FIG. 1E).
3028 FIG, 1F tHusirates 2 cross-sectional side view of one example of a device
having a sensor incorporated within for confirming or detecting whether the occluding
menmber has boen locked into #ts deployment configuration.

18 [6029 FIGR. 2A-2C ihlustrate respectively a cross-sectional side view and top and
bottom end views of another ernbodiment.
036 FIGS. 2D-2F dllustrate respective side and cross-sectional perspective
views of the embodiment of FIGS. 2A-2C.

13031 FIGY, 3A-38 iliustrate side and cross-sectional side views, respectively, of

A

yet another embodiment where an occluding member s separately fabricated and
rernovably attachable within an apron member.

3032 FIG. 3C illustrates a cross-sectional side view of an assembled device from
FIGE. 3A and 38,

B0334 FIGS. 4A and 4B show perspective views of a helical assembly having a
20 proximal member reconfigured from its clongated configuration into #ts enlarged, cotled
and nested configuration.

60344 FIGS. 3A and 5B show cross-sectional side and perspective views of the
proximal member to illustrate detail features for locking the proximal member into iis

enfarged and compacted configuration.

[

[B035] FIGS. 6A and 68 show perspective and cross-sectional perspective views
of a covered obstructing assembly.

13836] FIG. 7 shows a perspective assembly view of the varicus components
which may form the covered embodiment.

16637} FIG. 8 shows a partial cross-sectional perspective view of the covering
3 having a distal hub and attachment collar within the receiving space.

G038} FIGS. 9A-9C illustrate partial cross-sectional perspective views of an
example showing how the coiled member may be deploved within the covering.

B339 FIG. 10 shows one variation of a delivery assembly.
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B4} FIGS. 1A and 11B show partial cross-sectional views of the device placed
within the stomach.

G041 FIG. 12A shows a perspective view of an optional access tube positicned
through the esophagus for rermoval of the device from a patient.

0421 FIG. 128 shows a perspective view of a grasper brought into contact with a
release mechanisr.

3343} FIGS. 12C and 120 show an example of the proximal meraber being

unlocked and removed from a stomach in its elongate configuration.

DETAILED DESCRIPTION OF THE INVENTION

8044} Detailed descriptions of embodiments of the invention are provided herein.
It is to be understood, however, that the present invention may be embodied in various
forms. Therefore, the specific details disclosed herein are not to be imterpreted as himiting,
but rather as a representative basis for teaching one skilled 1o the art how 1o employ the
present nvention in vivtually any detailed system, structure, or manner.

[HERY FIG, 1A depicts a first embodiment of the invention, which is configured
for insertion inte a patient’s organ, typically the stomach. Device 30 includes a proximal
member 32 and a distal member 34, which are commected one to the other by a tether 36.
The relative sizes of proximal member 32 and of distal member 24 are such that, after
nsertion into the stomach of a patient, the natural contractions of the stomach and, in
general, the mwovements of the patient induce distal member 34 fo enter the pyloric part of
the gastro-intestinal tract and the duodenum, while proximal member 32 is retained i the
stomach and cannot move beyond the pyloric valve because its diameter is larger than the
pyloric valve opening.

3846} More particularly, proximal member 32 meludes 2 first oceluding member
38, disposed in a central position within an apron member 40, First occluding member 38
may be formed from an clongated, narrower configuration as shown in FIG. 1A 10 3
contracted, wider configuration as shown in FIG. 1B, In the ermnbodiment illustrated in
FIG. LA, first occhuding member 38 has a hehical design with a plurality of turns 42, which
are configured to nest one adjacent to the other o assume the compact, bulbous shape

Hiustrated i FIG. 1B.
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18847} Apron member 40 wraps around first occluding member 38, providing
proximal member 32 with a enlarged diameter and proventing the passage of proximal
member 32 through the pyloric valve. In one variant of the present embodiment, apron
member 40 includes an cesentially cyhndrical proximal portion 44 connected to an

~

5 essentially conical distal portion 46 that extends from tether 36 to proximal portion 44,
This configuration of apron member 40 is designed to provide an internuttent plugging
cffect on the pyloric valve and to avoid or anyways mininoize abrasive contact with the
wall of the pyloric valve during such plugging effect, so to prevent or minimize patient
discomfort and irritations or even lacerations to the mucosa of the stomach and, in general,

10 to the gastro-miestinal tract.

30481 [Jstal portion 46 may have a sroaller wall thickness than proxireal portion

44, both providing a gentler, suppler contact with the pyloric valve, and also facilitating

the reversal of apron member 44 during insertion into a patient’s stomach from a position

substantially aligned with tether 36 to the position that wraps around first occhuding

A

member 38, as explained in greater detail below.

30451 In different variants of the present embodiment, apron member 40 may
extend proximatly for various lengths, surrounding first occluding member 3¥ partially or
coropletely.  Further, in different variants of the present embodiment, apron member 40
may be spaced from {irst occluding member 38 at various distances {o create an interstice
20 48 of different amplitudes between first occluding mermber 38 and apron member 40.
G50} Second occluding member 34 may exhibit a varicty of confours and in
general, is shaped to facilitate its transition out of the stomach and into the duodenum, and
to aveoid or minimize abrasive contact with the walls of the stomach and of the pylorus. in

one ercbodiment, second occluding member 34 bas a bulbous shape, essentially formed by

[

two rounded, frusto-comcal portions 50 comnected at their wider bases.

051 Device 30 may be mamufactured from a variety of materials, for example,
from a resibient plastic soch as a silicone or urethane plastic, which may be reinforced in
selected portions.  In general, the sclected material should be biocompatible, resistant to
the stomach environment, for exarople to stomach acids, and soft to the contact with the
3 stomach and duodenal walls. The desired material should also provide device 30 with the

desired shape while retaining sufficient flexibility for the insertion process in the stomach,

rany

or later reverting to the desired position within the gastro-intestinal fract, and for adapting

to the various movements of the stomach and, in general, of the body of the patient.
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8052} Inserts may be integrally included within the body of device 30 o increase
certain mechanical properties in certain arcas. For example, an insert {such as a metallic
cytinder) may be embedded within second occluding member 34 fo increase weight and to
facilitate retention by gravity within the pylorus. Another msert (such as a fabric piece)
may also be ombedded in proximal end 52 of first occluding wember 38, mcreasing
resistance to tear when proximal end 52 is pulled outwards to extend first occluding
member to the configuration of FIG. 1, or inwards to stabilize first occluding member in
its contracted, wider configuration, as explained in greater detail below.

(6053 The msertion of device 30 in a patient’s stomach will now be described
with reference to FIG. 1C. [t should be noted that FIG. 1C illustrates, among other things,
one vartant of the embodiment of FIGS. 1A and 18, in which a stabilizing cap 54 1 added
to maintain frst oecluding member 38 in the contracted, wider configuration, and also o
merease bulk and to prevent the introduction of food or other gastric products within
interstice 48,

(68541 In one method of use, device 306 1s introduced in a patient’s stomach in the
clongated, narrower configuration of FIG. 1A, with apron member 40 orienied in the
opposite direction 1o that shown in FIG. 1A, that is, fo cover tether 36 while the free ond of
distal portdon 46 1s oriented proximally, i the direction of second occluding member 34
When in this configuration, device 30 s disposed within a tube (not shown} and is caased
to exit the tube with proximal end 52 first, followed by the rest of the device. When
device 30 bas partally exited the fube {or alternatively, the tube has been retracied from

evice 30} 50 to leave apron member 40 ouiside of the tube, device 30 1s pulled incide the
d 30 ol ber 40 fe of the tube, d 30 Hed inside t

pezo

tube, but because apron member 40 surrounds and wraps around the end of the tube, such
a pulling of device 30 inwards into the tube, causmg apron member 40 to flip over and
change orientation, so 1o wrap around first occluding member 38, After such a flipping
around of apron member 40 has been achieved, device 30 is completely gjected from the
tube and becomes disposed in the stomach. Alernatively, device 30 may be mtroduced in
# paticnt’s stomach with apron meober 40 already oriented proximally, making
urmecessary the previously described flipping operation.

LIRSS While the configuration of first occluding member 38 makes it recoil and
assume the conitracted configuration, similar to that shown in FIG. 1B, the fully
contracted, wider configuration of first oceluding member 38 15 achieved and maintained
as follows. A connecting member 56 is coupled {for example, by a first siving} to a release

mermber 58. A second siring 60 s looped around device 30, running outside and along
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device 3¢ starting from a frst free end, and then extending within comnecting member 56

through fumen 66, and then (within a lumen or a tube} within twins 42, successively

entering a fumen 62 in tether 36 and second occhiding member 34 {(sce also FIGS. 1D and
1By, and eventually exiting device 30 with a second free end.

5 [BOS6] After device 30 has been introduced in the stomach, a chinician can hold
both ends of second siring 60 and, by pulling on second string 60 while device 31 s
constrained within the stomach, the chnician causes connecting member 56 {o travel in the
direction of mating cavity 64, shaped so {0 constrain connecting member 56 (for example,
by interference {it) and to prevent connecting member 56 from being released. Therefore,

o~

10 first occhuding member 38 is tocked into its contracted, wider condition on & permanent

a8k

7]

o

r

[BOSTY After device 30 has been shaped as described, second string 60 is removed
by pulling on one free end and by having second siring 60 shide through the hunens within

device 30, eventually exiting device 30 entirely. Device 30 is now free 1o move freely

A

within the stomach, and the natural contractions of the stomach, in addition to any other
movements of the patient’s body, cause distal member 34 to move into the pylorus, while
the size of proximal meraber 32 provents it from moving iote the pylorus and forces it 1o
reside in the stomach. Therefore, distal member 34 will eventually be disposed in the
pylorus, and any mserts of a heavier weight will facilitate retention of distal member 34 in
20 the pylorus, while proximal member 32 will act as an intermiftent phug against the pyloric
valve, because stomach contractions and other body movements will cause proximal
member 32 to move towards and away from the pyloric valve, acting as an intermittent
plug and allowing the passage of some food from time (o time.

U3 Another embodiment is thastrated in the cross-sectional side view of FIG.

[

2A and the top and bottorn end views, respectively, of FIGS. 28 and 2C. In this
embodiment, device 31 may also include a distal member 33 connected or attached via
tether 35 fo proximal member 37, As described above, proximal member 37 may
comprise an apron member 39 which defines a curved or otherwise arcuate surface which
tapers radially from tether 35 at a distal portion 41 (which typically contacts the storoach
3 inderior surface when m use) to a curved proximal portion 43 which has a relatively larger
diameter and which may define a circumnferential Hp or edge 53 which is atraumatic to
surrounding tissue. Apron member 39 may define a chanmel or interstice 45 withm which
first occluding member 47 may reside when occluding member 47 is in its contracted

deployment configuration, as illustrated. With ccchuiding member 47 contracted, apron

10
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member 47 may be configured to entirely or at least partially encirele or enclose occlading
member 47, as illustrated in FIGS, 2D and 2E which respectively show side and cross-
sectional perspective views. Moreover, interstice 47 may be left open when in use in the
patient body or an additional cap member or covering may be optionally attached to fully
enclose apron member 39 and occluding member 47 within, if so desired.

[3059] Occhuding member 47 may be formed into & coiled or wound structure
having a plurality of turns and a distal end which is attached, coupled, or otherwise formed
integrally with device 31 at connecting portion 49. Because of its coiled or wound helical
structure, occluding mermber 47 may be extended in a low-profile configuration, as above,
for delivery indo the patient body and then allowed to compress or contract fnto its cotled
structure which forms a diameter or cross-sectional arca which is relatively larger than a
dismeter of distal member 33 to inhibit or prevent the passage of proximal member 37
through the pyloros when in use. As in the aforementioned embodiment, occluding

Rl
7
I

member 47 may be biased or configured fo self~contract. Alternatively, a siring member
or other locking mechanism, as described herein, may be actuated to compress and/or lock
the structure such that the expanded configuration is maintained and prevenied from
releasing and reconfiguring back ioto its low-profile configuration. Distal member 33 may
further define a tumen or channel 51 to facilitate the placement and/or positioning of
device 31 within the patient body.

RS In yet another embodiment, the occluding member may be fabricated as a
separate component and attached or coupled within the apron mermber at a later time rather
than forming the occluding member as a continuous integral component. This particular
cermbodiment aliows for the size and shape of the occcluding member (o be varied and
altered according to any paticot-spectfic parameters and attached within & convnon apron
member. As shown in the side view of FIG. 3A and the cross-sectional side view of FIG.
3B, occluding member 61 may be formed as 2 cotled or wound helical stracture which
defines a channel 65 and a receiving portion 63 when in iis collapsed deployed
configuration. As previously described, occhuding member 61 may be advanced into the
patient body 1o an extended low-profile configuration and then collapsed into its expanded
and optionally locked configuration, as shown, either via actuation or by allowing for self
reconfiguration.

[B061H Because the coiled portion of cccluding member 61 may form a receiving
portion 63 n iis collapsed configoration, portion 63 may be coupled to a complementary

securement mechanism posttioned within apron member 37, In this example, the

[y
Jo—
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securement mechanism may be comprised of a connecting portion 55 which extends
distally within apron mermber 37, Connecting portion 35 may have a securerment member
57, such as a tapered portion, and a stop mergber 39 which each himit the movement of
portion 63 relative to connecting portion 55,

L As iflustrated in the cross-sectional side view of FIG, 3C, occluding
member 61 s shown in #ts collapsed and locked configuration while secured within
interstice 45 and encircied by apron member 37, As shown, securemoent member 37 may
be advanced at least partially within channel 65 formed by the wound cccluding member
61 to prevent the relative moverment or reicase of occloding member 61 from connecting
portion 535, The connecting portion 35 is iflusirated as an cxaraple aod is not intended 1o
be miting. Other known securemnent mechanisms may be utilized as practicable.

83631 In these and other embodiments deseribed herein, because the device may
be introduced into the pationt body in a minimally invasive manner, ¢.g., per-orally and
through the esophagus toto the patient’s stomach, the device may be delivered v s low-
profile configuration, e.g., where the occluding member 18 in s uncoiled or unwound
clongate configuration. Alternatively, the device may be delivered in a partially locked
configuration. Once within the stomach, for instance, the device may be cotled or wound
mito its deployroent configuration and the occhiding member may be affirmatively locked
mto position relative o the device such that its enlarged profile inhibits or prevents the
passage of the device through the pylorus. In ensuring that the occluding member is
focked into is expanded configuration, various mechanisms may be utilized to confirm its
securement.

{3064} One example includes having the string for locking the occhuding merber
be color-coded such that one portion of the siring is of a different color, e.g., red, than the
reroamder of the siring. As the string 15 tensioned to lock the occluding member, once the
color-coded portion is exposed from the device the user may visually confirm that the
cechuding member is locked nto its deployment configuration. Alternatively, the amount
of tension required to lock the device may be calibrated to fncrease to a preset level once
the device is locked such that the user may confirm by tactile feedback that the device is
indeed locked.

[6065] {ther alternative mechanisms for locking confirmation or detection of the
occluding device may additionally mnclude sensors incorporated within the device, An
example 1s illustrated in the cross-sectional side view of FIG. {F, which shows sensor 67

positioned within the device. Sensor 67 may incorporate any number of delection
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modalities, ¢.g., acoustic, ultrasonic, electrical, electromagnetic, optical (for instance,
detecting changes in color, wavelength, frequency, eic.), chemical, ctc. which may sense
changes m the occluding member from s coiled deployment configuration or changes in
the string tenston, connecting member 36, or release member 58,

5 [866] Based on the foregoing, device 30 {and variations thereof) assists in the
treatment of obesity by Hmiting the passage of food from the stomach into the intestine,
and at the same time by reducing the mtake of food by the patient duc fo the scose of
fullness generated by the retention of food in the stomach for a fonger time and also by to
the presence of device 30 in the stemach.

10 0067 fn yet another variation of the helically coiled device, FIGS. 4A and 4B
show perspective views of a bhehical assembly 70 having a proximal member 72
reconfigured from its elongated configuration into its enlarged, coiled and nested
configuration. The tether 74 may be scon extending from a compliant region 7€ near a

distal end of the proximal member 72 and a distal member 76 attached at a distal end of

A

the tether 74, The comphiant region 78 may be provided with a variable stiffhess 1o be
more benign to the contacted tissuc and fo further prevent trauma to the surrounding
tissue. In thus and any of the variations hercin, various coalings may be applied 1o the
device, for example, for cocfficient of friction, lubricity, enhanced biochemical durability,
anti-microbial performance, ete.

20 [8068] FIG. 4B shows a cross-sectional side view of the coiled and locked
assembly 70 which in this varation illustrates the elongate coiled merober 80 having a
contoured profile 84, The profile 84 may define a projecting portion which may form a
contact interface 82 when cotled into #is nesting configuration with the adjacent cotl

although reversed contours may also be used to prevent the inward displacement of the

[

nested loops. The contoured profile 84 may also enhance alignment of the structure
during deployment as well. Furthermore, the edges of the coiled mermber 80 may also be
radiused to reduce exposure of any cdges to the gastric tissue. Once nested, the cotled
member 80 may form a compacted shape which may form an enclosed space 88 within
and which may be configured into a spherically-shaped structure, as shown. To maintam
3 its compacted configaration, a ceniral columm 86 may extend through the center of the
proximal mermmber 72 o lock the shape of the member 7Z. The central column 86 may be
formed n part by a distal hub 90 which may be anchored or attached at a distal end of the
proximal member 72 and also optionally attached {o the hub where the tether 74 s

attached to the proximal member 72. A proximal plug 94 may be seated 96 at a proximal

~
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end of the coiled member &0 and extend mto an coupled attachment to the distal b 90
which may be connected via, e.g., a collar 92 such as a directional C-clip, etc.

[THUSH! Optionally, a reimforcing member 98 such as a wire or suture length may be
coupled to the distal hub 90 and extend through the tether 74 juto attachment with the
distal member 76, Additionally, a distal weight 100 may also be optionally integrated in
the distal member 76 as well. The inclusion of a reinforcing mermber 98 may prevent the

~
/
b

over-extension of the tether 74 during deployment and use. The mermber 98 may also
function o prevent the detachment of the tether 74 or distal member 76 in the unhikely
cvent that the tether 74 fails.

G078 FIGK. 5A and 5B show cross-sectional side and perspective views of the
proximal memober 72 to fThustrate detail features {or locking the proximal moember 72 into
its enlarged and compacted configuration. As shown, the proxdmal plug 94 may include a
release mechanism 110 which extends through a proximal end of the plug 94 and is
secured via one or more release securement members 112 within the plug 94, The release
mechanism 110 may be toggled proximally and distally relative to the phig 94 to
selectively lock or unlock one or more tensioning wives which extend transversely through
the coiled member 86, Moveover, the release mechanisra 110 may be formed to have a
rigid hip to facilitate its grasping by endoscopic toels when lockmg or unlocking the
mechanism 110, Optionally, the release mechanism 110 may also integrated a valve, such
as a duck-billed valve, to prevent solid matter from entering the internal space of the
proximal member 72, The collar 92 may alse be scon coupling the distal hub 90 and the
proximal plug 94 1o one another.  As the coiled member 80 configures into the enlarged
configuration, the pluog 94 may come info a mating engagement with the distal hub 90
which roay then be joined by the collar 92 housed around the proximal plug 94.

G071 To facilitate the reconfiguration of the cotled member 80 mio its compacted
configaration and to lock s enlarged configuration in a secure wanner, one or more
tensioning wires may extend through the coiled member 40 in a transverse direction. The
ensioning wires may be formed of various wires or other high-strength force fibers. The
termminal end of the coiled member 80 may integrate one or more tensioning wire pins 114,
116, as shown in FIG. SA, to which one or more corresponding collets 120, 122, 124 are
attached and which also have corresponding fock Hines 126, 128, 130 exiending from their
respective pms.  The lock Hoes 126, 128, 130 may be located uniformly sbout the
circumference of the proximal member and extend transversely through respective himens

defined through the coiled member €6, as shown in FIG. 58, Although three lock Hines are

14
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shown, this is done for Hlustrative purposes and any mumber of lock hnes may be otihized
at uniform {e.g., four lock lines positioned at 90 degrees relative to one another about a
circuraference of the proxiraal member 72) or arbitrary locations around the proximal

»

member 72, Moreover, multiple lock lines may further provide for locking redundancy

5 such that if one lock line were to fail, the proximal member 72 may still retain its enlarged

structure.
166721 With the lock lines extending through the coiled member, they may pass

and loop through corresponding openings 132 located near or at the proximal end of the
proximal plug 94. The remaining terminal ends of each of the lock Hnes may be passed
10 externally of the assembly 70 as well as externally of the paticot body when in use to
facilitate the tensioning and sccourement of the lock Hnes when collapsing the proximal
member 72, With the looped lock lines passing throogh opening 132, the release
mechanism 110 may be selectively collapsed into the proximal plug 94 1o lock the

tensioning m the lock lnes which may maintain the compacied counfiguration of the

A

proximal member 72, Pulling of the release mechamism 110 may accordingly release the

lock lines and allow for the voraveling of the proximal member 72, e.g., during removal of
2 s BB 2

the device from the patient’s stomach.

4

git

ft

3073 To facilitate the tensioning of the lock lines, they may be engaged throu
the respective collets to allow for nmdirectional passage of the lock Hnes. Thus, as the
20 lock Hnes are tensioned through the coliets, they may be pulied in only a tensioning
direction to prevent or fohibit the unraveling of the proximal member 72, Additionally,
the coliets or pins may be optionally radic-opaque to facilitate visualization of the device

through, e.g., fluoroscopic visualization, to provide for confirmation of the locked status of

the proxiroal eraber 72.
5 [e874 fn yet another vaniation, FIGS. 6A and 6B show perspective and cross-

sectional perspective views of a covered obstructing assembly 140, In this variation, a
covering 142 may enclose the coiled member 80 partially or corapletely such that the
surface presenied to the surrounding tissue remains corapleiely smooth and uniforma. The
covering 142 may approximate the enlarged shape of the proximal member 72 such that
3 the coiled member 80 may be formed entirely within the covering 142 itself, as described
herein. Once the coiled mermber 80 has been formed within, a tissue interface 144 may be
posttioned by the termunal end of the cotled mernber 80 30 as to present a smooth surface

against the surrounding tissue.
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16875} Asg shown in the cross-sectional perspective view of FIG. 6B, a strain relief
hub section 146 may be incorporated between the covering 142 and tether 74 so as to
revent the excessive strain at the counection point due to the sofiened structure. The
strain velief bub section 146 may be infernally expandable such that it s rotationally
secure. It may also be provided as a single-molded part that can be expanded by
compression. An aitachment collar 148, in an alternative variation, may extend inio the
receiving space 152 defined within the covering 142 and the proximal plug 94 may be
detached from the distal hub 90 such that the central column i3 discontinuons. The
attachment collar 148 may be configured o receive the pins at the terminal ends of the

Iock tines to lock the proximal member 72 in iz configuration and may also join the

vis )

member 72 to the covering 142, Having a decoupled columm may provide for additional
flexibility to the proximal member 72 which may conform or flex to a greater extent.
With the covering 142 depioyed first, the coiled member 80 may be introduced in its
clongate configuration directly through cover opening 156 and mfo the receiving space
152 where it may coil into s nested and collapsed configuration, as described herein.
{6676} FIG. 7 shows a perspective assembly view of the various componenis
which may form the covered embodiment. As shown, the covering 142 may mcorporate
the distal hub 90 and attachment collar 148 within the receiving space 152, as shown in the
partial cross-section perspective view of FIG. 8. The coiled member 80 may be
mtreduced o the receiving space 152 through opening 150 as a component separate
from the covering 142,  As previously described, the proximal plug 94 and rclease
mechanism 11} may also be integrated with the coiled member 80, Addidonally, a
defivery tube 160 having a tapered covering interface 162 may be provided for attachment
to the opening 150, The dehivery twbe 166 may provide an access passage for the
miroduction of the coiled roerber 80 inits clongate form into the covermng 142,

166771 FIGS. 9A to 9C illustrate partial cross-sectional perspective views of an
exaraple showing how the cotled member 80 may be deployed. With the covering 142
attached foroporarily to the covering iterface 162 at opening 150, as shown in FIG. 94,
the covering 142 may be posifioned within the stomach. FIG. 98 illusirates how the
covering 142 may be devoid of the cotled member 80, As shown in FIG. 8C, the coiled
member 80 may then be introduced through the delivery tube 160 and inte the receiving
space 152 where it yoay then coil into its nested and compacted configuration. Once

complete, the covering interface 162 may be pulled from the opening 150 to detach itseif

16
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and the tissue interface 144 and release mechanism 110 may obsinict or plug the covering

r 156

A

opent

(y-,

[BO78] fn delivering and deploying the obstructing device inio the stomach, one
variation of a delivery assembly 170 1s shown i the perspective view of FIG. 10, In this
example, the assembly 170 may generally having a tensioning control assembly 172
attached to a delivery tube 184 extending from the control asserably 172, The coiled
member 80 may be loaded within the delivery tube 184 in its elongated configuration with
the tether 74 and distal member 76 positioned within the delivery tube 184 distal to the
coiled member 80, The fock lines may pass from the clongatc member 80 within the
delivery tube 184 and extend proximally through the delivery tube 184 and imto the conirol

»

asserobly 172, Each of the lock Hines may be routed to a corresponding tensioning spring
174 which may provide a continual or intermittent tensioning force of variable magnitude
upon the lock lines which may help to prevent the lock hines from tangling and which may
also facilitaie the tensioning of the lock lines when reconfiguring the coiled member 80
into its compacted shape.
{6875} Each of the lock lines may also be attached to a corresponding tension
conirol mterface 178 which wvay tighten cach of the lock lines individually or
gimushanecusly, e.g., via an actuatable loop tensioner 176, Each of the lock hnes may be
further routed through the control assembly 172 and imto commonication with
corresponding tensioning wire access handle 180, Once the proximal merber 72 has been
sufficiently nested and compacted, one or more of the wire access handles 180 may be
pulled to expose the lock lines which may then be cat and/or removed from the assembly
and patient. An optional insuiflation port 182 coupled to the debivery tube 184 may also
be provided, ¢.g., for insufflating the stomach or body luren prior to or during dehivery of
the obstracting member.
G080 When deploved, the obstructing device 70 may be placed within the
stomach ST of a patieni, as shown in the partial cross-sectional view of FIG. 11A. The
esophagus ES, pylorus PY, and duodenum DU are also tllustrated for reference. With the
proximal mermber 72 m is endarged and nested configuration, the device 70 may He within
the stomach ST. Once the patient has ingested some food or liquid, the stomach ST may
begin to contract such that the distal member 76 1s moved through the stomach ST towards
the pylorus PY. Because the distal member 76 15 sized for passage through the pylorus
PY, the distal member 76 may pass through to become positioned within the duodenum

DU of the patient. However, because of the enlarged configuration, the proximal member
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72 may remain within the stomach ST and cover the pylorus PY, as shown i FIG,
As the stomach continues to contract, the proximal member 72 may begin to intermittently
chstruct and expose the pylorus PY allowing food and/or liquid to pass from the stomach
at a slowed rate thus forcing the patient to feel full for longer periods of ime. Once the
5 stomach has been completely emptied, the device 70 may be allowed to then reposition
itself within the stomach ST,
13081} in the event that the device 70 13 to be removed from the patient, the device
70 may be collapsed within the stomach ST and removed back through the esophagus ES
in its clongate configuration. One example is shown in the perspective view of FIG. 12A
10 which iHusirates how an optional access fube 190 may be positioned through the
esophagus ES and an endoscope 192 or other jostrument having, e.g., a grasper 194, may
be passed through the access tube 190 and into proxamity to the proximal member 72. The
grasper 194 may be brought info contact with the release mechanism 110, as shown in the
perspective view of FIG. 128, which may then be pulled to unlock the proximal member

72. The entive central column 86 may be removed from the proximal member 72, ag

[
A

shown in FIG. 12C, and removed from the stomach ST, With the proximal member 72
released, the coiled member 80 may be pulied through the access wbe 190 and through the
esophagus ES in its collapsed and elongate profile, as showon m FIG. 12D
082 The applications of the disclosed nvention discussed above are not Hmited
20 o certain {reatments or regions of the body, but may inclode any mumber of other
freatments and arcas of the body. Modification of the above-described methods and
devices for carrying out the invention, and variations of aspects of the invention that are
cbvious to those of skill in the arts are intended to be within the scope of this disclosure.

Moreover, various combinations of aspecis between examples are also conteroplated and

N
[ 41

are considered 1o be within the scope of this disclosure as well.

18
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CLAIMS

What is claimed is:

1. A device for internutiently obstructing a gastric opening, the device
COTOPTISInG:

a proximal oecluding member, wherein the proximal ccclading member is
reconfigurable between an clongated, narrowed configuration and a compacted, widened
configuration having a plurality of turos nesting one adjacent fo the other;

a distal member having a size which is smaller than the compacted, widened
configuration of the proximal occluding member:

a flexible tether connecting the proximal occluding merober and the distal roeraber;
and

a locking mechanism positioned within the proximal oecluding member, wherein
the locking mechanism is positionable between a locked state where the compacted,
widened configuration 1s maintained and an unlocked state where the proximal occluding
member becomes elongated.

2 The device of claim 1 fwrther comprising one or more fock lines passing

through the proxamal occluding member and the locking mechanism,

3. The device of claim 1 wherein the proximal occluding member is reversibly

formable from the clongated, narrower configuration to the contracted, wider

contiguration.
4, The device of claim 1 wherein the locking mechanism further comprises a
distal hub coupled fo a distal end of the proximal oceluding merober and a proximal plug

coupled to a proximal end of the proximal occluding mesnber.

5. The dovice of claim 4 wherein the distal bub and proximal piug are

configured to cogagingly mate with one another.

6. The device of claim 4 wherein the distal hub and proximal plug are

maintained at a distance fom one another.

19
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7. The device of claim | further comprising a covering attached to the flexible
tether and surrounding the proximal occhuding member.,
8. The device of claim 7 further comprising a tube which is removably

5 coupled to an opening defined along the covering.

. The device of claim 1 wherein the distal member further comprises a

weight disposed within the distal member.

10 1. The device of claimn 1| wheretn the flexible tether further comprises a

reinforcing line passing through the tether.

1. A method of deploying an occluding device within a patient, comprising:
advanecing an obstructing device into a stomach of the patient, the obstructing

15 device having a proximal occliding member configured i an elongated, narrowed
configuration and having a distal member and a flexible tether connecting the proximal
occhiding member and the distal member;

urging the proximal occludimg member into a compacted, widened configuration
having a plurality of turns nesting one adjacent to the other;

28 positioning a distal hub connected to a distal end of the proximal occluding
member and a proximal plug comnected to & proxinal end of the proximal cechuding
member nto proximity to one another; and

locking a position of the distal hub and the proximal plug relative (o one another

o~

such that the compacted, widened configuration is maintained.

N
[ 41

12. The method of claim 11 wherein advancing an shstracting device comprises

mtrodocing the ohstrocting device through an esophagus and into the stomach,

13. The method of claim 11 wherein urging the proximal oceluding member
3 comprises compacting the proximal ecchiding member into a helical structure where the

plurality of turns nest in an interfitted profile.
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14. The method of claim || wherein urging the proximal occluding member
coraprises tensioning one or more lock lines positioned transversely through the proximal

ccchuding member.

5 15. The method of claim 11 wherein urging the proximal secloding member
comprises introducing the proximal occluding merber through an opening defined along a

COVOring.

16. The method of claim 11 wherein positioning a distal hub comprises engaging

10 the distal bub and proximal plug to onc another.

17. The method of claim 11 wherein positioning a distal hud comprises

maintaining the distal hub and proximal phig at a distance from one another,

[
A

18. The method of claim | | wherein locking a position comprises engaging a
locking mechanism along the proximal plug such that one or more locking lines through

the proximal occluding roember are secured.

19. The method of claim 11 further comprising disabling a locking mechanism
20 along the proximal occhuding member such that the proximal occluding member

reconfigures into an elongated, narrowed configuration.

20. The method of claim 19 further comprising withdrawing the proximal

cechuding member from the stomach of the patient.

N
[ 41
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