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METHODS AND DEVICES FOR DEPLOYING AND RELEASING A
TEMPORARY IMPLANT WITHIN THE BODY

CROSS-REFERENCE TO RELATED APPLICATIONS
{6001} This application 15 a pon-provistonal of U.S. Provisional Applications Nos.:
No. 61/762,196 entitled Thernwlly Degradable Biocompatible Constructs and Methods of
Degrading filed February 07, 2013; 61/601,384 entitled Swallowed Intragasiric Balloon
Filled via Narrow Extracorporeal Tube filed Febmary 21, 2012; 61/645,601 entitled
Delivery String for Gastromtestinal Applications filed Mav 10, 2012; 61/647 730 entitled
Hydrogel Driven Valve filed May 16, 2012; 61/663 433 entitled Fhiud Transfer Device for
Hyvdrogel Constiucts filed June 22, 2012; 61/663,682 entitled Hydrogel Driven Valve filed
Fune 25, 2012: 61/663,683 entitled Fluud Transfer Deviee for Hydrogel Constructs filed
Fune 25, 2012; No. 61/674,126 entiiled Payload Delivery Svsiem and Method filed July 20,
2012; and 61/699 942 entitled System tor Rapid Hydrogel Construct Degradation filed

September 12, 2012, the entwety of each of which 15 incorporated by reference.

BACKGROUND OF THE INVENTION
{6002} The present mvention generally relates to the field of devices that
temporaridy occlnde spaces within the body to provide a therapentic effect.
{0003} Accordimng to 2010 World Health Organization data, 198 million Amernicans
over the age of 15 are above target weight. Of these mdividuals, 89 nuthion are considered
overweight (25<Body Mass Index<30) and 109 pullion are considered obese (Body Mass
Index >»30). Worldwide, more than 1.4 billion adults age 20 and over are overwetght, and

500 million are obese. Obesity places patients at increased risk of numerons, potentially

disabling conditions including type 2 diabetes, heart disease, stroke, galibladder disease,
and musculoskeletal disorders 1.2,3. Compared with healthy weight adults, obese adults are

meore than three times as hikely to have been diagnosed with diabetes or high blood
pressured. In the United States 1t 13 estumated that one i five cancer-related deaths may be
attributable to obestty i female non-smokers and one 1n seven among male non-smokers
{»= 530 years of age). Un average, men and women who were obese at age 40 live 3.8 and
7.1 fewer years, respectively, than their healthy weight peers.

[0004] Gastric bypass surgery 1s the current gold standard treatment for patients
with a body mass mdex ("BMI7} of greater than 40, Gastric bypass surgery 1s also an

option for those with a BMI between 35-39 with obesity-related co-morbidities. While
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gastric bypass surgery results i decreased food consumption and weight loss for a majority
of recipients, it requires life-altering, permanent anatomic medifications to the
eastromtestinal tract and can result in severe complications. Gasiric bypass and related
strgieal procedures are also expensive, costing about $22 500 {by laparoscopy). For these
reasons, only about 250 000 surgical obesity procedures ate performed per year m the US.
[0005] For the vast majority of the overweight and obese population for whom
surgical obesity procedures are not appropriate, few efficacious and affordable
mterventions are cwrently available. Diet and exercise remain the front line approaches to
obesity, however this approach has at best slowed the growth of the epidemic. To date,
drug therapies have dose hmiting side effects or have lacked meaningful long term
efficacy.

[{0006] One less-mvasive mfervention that has begun to gam popularify is an
mitragasiric balloon. Intragastric balloons can be placed endoscopically or positioned using
other methods and senerally must be removed endoscopically or rely on the body’s natural
digestive processes for removal.

{0007] The devices, methods, and systems discussed herein are intended to provide
an effective treatment for obesify. Moreover, the devices, methods, and svstems described
herein are not lunited to any particular patient population and can even be applied to

clmical areas outside of obesity.

SUMMARY OF THE INVENTION
{0008] The present invention relates to devices and methods for occupying a space
within a patient’s body. In particular, the devices and methods can be used within a gastitc
space. However, the devices and methods can be used m any part of the body.
{0009] In a first example, a medical device under the present diselosure meludes a
device assembly comprising a skin, a fluid transfer member, and a release material, the sk
forming a permmeter of the device assembly defining a reservotr therein, where the release
material 1s coupled to at least a portion of the skin such that the skin and release material
are coupled to create a phvsical barrier about the reservoir, where the skin 1s higuid
nnpermeable and where the fluid fransfer member permiis delivery of fhuds mto the
reservoir through the physical barrier; the device assembly having a deployment profile and
an active profile, where the deplovment profile i smaller than the active profile and
permits deplovinent of the device assembly within a gastric space m the patient’s bedyv; a

filler material retained within the reservow by the physical barrier and configured to expand

3]
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as fluid is delivered throngh the fnd transfer memaber to cause the device assembly o
expand from the deplovment profile fo the active profile such that the device assembly
accupies at least a porbion of the gastric space witlun the patient’s bedy; wherem exposure
of the release material to an exogenous substance opens at least one path m the physical
barrier such that the filler material can pass into the patient’s body resulting m reduction of
a size of the deplovment profile. As noted herein, an exogenous material, substance, and/or
stitnuli as used herein can comprise any material or substance that 1s not normally found
within the patient’s body {or has a condition not normally found withia the patient’s body,
mchuding duration}. In most cases the exogenous matertal, substance and/or stinmli
originate from outside the patient’s body. In many variations, such an exogenous irigger
allows for control over the duration of time that the device 15 located withan the body. In
some variations, the exogenous material 1s the fhnd used 1o fill the reservoir mtfially (for
example, a fluid with a certain osmolality}). One such benefit 13 that, as body chenustry
varies between populations of potential patients, the use of exogenous triggers reduces the
vartabilify of the duration of device placement and mprove patienf outconies as a resuli of
the devices. methods, and systems that rely on such exogenous triggers.

{0018] Varations of the devices and methods heremn can melude two possible
mamifestations: a} the degradation occurs over time but is exquusitely controlled by choice
of filler fhud and release material and the inifial conditions mside the device; andfor b} the
degradation occurs on-demand via infroduction of exogenous stunulns following

deployment.

{0011} The fluid transfer member can mclude any number of components from a
simple orifice i a skin of the device, to a conduit or wick member. The fluid transfer
member can also optionally meclude a sealable fluid path.

{0012] In another vaniation of the device, the fluid transfer member further
comprises a conduit having a proxnmal end and a device end, where the device end of the
condnit 1s flexible to accommodate swallowing by the patient and the conduit is coupled to
the sealable flnid path, where a length of the conduit pernuts delivery of flud into the
reservoir when the device assembly is located within the patient’s body and the proximal
end 15 posttioned outside of the patient’s body. The device can also melinde a conduit that 1x
detachable from the sealable fluid path when pulied away from the sealable path, wherem

the sealable path 5 confisured to form an effective seal upon removal of the condmt.

tad
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{0013} In cerfain vanations, the sealable fluid path 1s configured to collapse to be
substantially sealed when the device assembly assumes the active profile and the conduit s
detached from the sealable fhud path.

[0014] An additional varation of the device finther comprises an elongated?
condunit having a proximal end and a device end, where the device end 15 flexible 1o
accornrpodate swallowing by the patient, where the sealable fluid path comprises a flexable
elongate tunnel extendimyg from the reservorr to an exterior of the skin, where the device
end of the conduit 1s renovably located within the flexible elongate nnel structure, such
that upon removal of the conduit the flexible elongate nmel structure mmereases a
resistance to movement of substances there through fo form a seal.

{0015] Fhud transfer members described herein can further comprise a wick
element where a fust end of the wick element 1s 1n flmd conununication with the reservon
and a second end of the wick element extends out of the sealable fhud path such that when
positioned within the stomach of the pattent, the wick draws fluid from the stomach of the
patient mto the reservorr,

{0016] In some variations, the fluid path s configured to conpress the wick
element fo seal the fluid path as the device assembly assumes the active profile. In
additional variations, the wick element withdraws into the reservorr as the device assembly
assumes the active profile such that the fluid path seak as the filler material expands within
the reservotr.

{0017} Varmations of the device mchide skins having at least one opening and where
each of the at least one openings are coverad by the release material. For example, the
release material can comprise a phirality of discrete portions covering a plurality of
openings in the skin. Af least a porfion of the release material can optionally comprise a
shape that approximates a shape of the deployment profile, reducing the amount of
deformation of the release material.

[0018] In additional variations, a portion of the skin defining an opening 1s
mechanically bound together by a portion of the release matenial o close the physical
barrzer. For example, m certain embodiments at least two edges of the skin are located on
an iferior of the device assembly.

{0019} Devices of the present disclosure can include one or more release
material{s} located on an mterior of the reservoir such that the release material is physically

separated from bodily fluids.
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[0020] The filler material used m any of the devices or methods disclosed herein
can comprise, when expanded, a semt-solid consistency simlar to natural substances
withmn the body.

[0021] The present disclosure also includes methods for temporarily occupyving space i a
body of a patient, such as m a gastric region or other area of the body. Such a method can
include providing a device assembly having a condut comprising a flexible end portion
free of rigid andfor senmu-rigid materials to enable swallowing of the device assembly and
the flexible end portion, where the flexible end portion has an end that extends withm a
reservoir of the device assembly; deployving the device assembly within the gastric space
{where deploving can optienally mclude directing or inducing a patient to swallow the
device); delivering a fhuid through the supply tube such that the device assembly expands
to an active profile that occupies a sufficient volume within the gastric space o provide a
therapeutic effect; and withdrawmg the supply tube from the device assembly allowmg the
device assembly to self seal and pernut the device assembly to remain within the gastric
space for a peried of time. In some variations, deploving the device includes directing a
patient to swallow the device assembly while optionally mamtamning control of the

proximal end of the conduit outside the bedy.

[0022] The method described heremn can also mclude a device assembly that Rurther
comprises a liguid impermeable skin material that 1s coupled to a release material to form a
phvsical barrier, the method further comprising delivering an exogenous substance to the
gastric space that causes disruption of the release material and allows the device assembly
to reduce m size.

{0023} The exogenouns substance can optionally comprise a fluid having a
temperature greater than body femperature. The exogenous substance can optionally
comprise a imaterial that raises a temperature within the gastric space, which causes
disruption of the release material. In additional variations, the exogenous substance can be
present in the filler fhud, often with the mtention of causing a predicted but time-delaved
trigger of the release material.

[0024] In another variation of the method, the device assembly further comprises a
filler material within the reservoir that expands when combined with the fhud, where
delivering the fluid comprises delivering the fhud until the combmation of fhuid and filler

material expands the device assembly to the active profile.

¥ /)
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j0025] Another variation of the method mcludes deploying a plurality of device
assemblies such that the plurality of device assemblies occupies a volume to provide the
therapeutic effect.

[0026] Inn an additional variation, a method for temporarily ocoupyving a space in a
body of a patient can mclude: providing a device assembly having a hyvdroscopic member
extending from an exterior of the device assembly mfo a reservoir of the device assemibly, a
filler material located within the reservoir where the device assembly and hyvdroscopic
member are capable of betng swallowed by the patient; wherem afier positioned withun the
gastric space, the hvdroscopic member absorbs fluids withm the pastric space and delivers
the flmds into the reservowr such that the fluds combine with the filler matenial fo expand
the device assembly into an active profile until the device assembly self-seals; and
delivering a substance fo the gastric space fo cause a portion of the device assenibly to
degrade and allow the expanded filler material to escape from the reservoinr and pass within
the body of the patient.

{0027} Another variation of a device of the present disclosure can mchude a device
assembly comprising a skin, a fluid transfer member, the skin forming a permeter of the
device assembly defining a reservorr therein, where the skin is hquid impermeable and
where the fluid transfer member comprises a flexible elongate fhud path that permits
delivery of flmds mnto the reservon; the device assembly having a deplovment profile and
an active profile, where the deployment profile is smaller than the active profile and
permuts positiontng of the device assembly within the patient’s body via swallowing of the
device assembly; a filler material retained within the reservoir and configured to expand as
fhid 1s delivered through the fluid transfer member to cause the device assemably to expand
from the deployment profile to the active profile such that the device assembly occupies at
least a portion of the gastric space within the patient’s body, and an elongate condwt
having a proximal end and a device end, where the device end 1s flexible fo accommodate
swallowmg by the patient, the elongate condhwt configured to deliver fhud through the fhud
transter member, where the device end of the condmt 1s removably located withun the
flexibie elongate thud path, such that npon removal of the conduit the flow resistance of
the flexible elongate fluid path 15 sufficient fo prevent filler material from escaping.

[0028] In another variation, a medical device for occupving a space within a
patient’s body comprises a device assembly comprising a skin, a fhud transfer member,
and a release material, the surface layer forming a perimeter of the device assembly

defining a reservoir therem, where the release material 1s coupled to at least a portion of the
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skin such that the skin and release material form a physical barrier about the reservorr and
where the flnid transfer member comprises a flexible elongate valve extending within the
reservou; a conduit having a proximal end extending from outside of the perimeter of the
device assembly and a flexible device end extending through flexible elongate valve, the
flexible device end having a compliance to pernut swallowing of the device end and device
assembly; a filler materal retained within the reservor by the physical barrier and
configured to expand as fluid is delivered through the fluid transfer member to cause the
device assembly to expand from a deployment profile to an active profile such that the
device assembly oceupies at least a portion of the gastric space within the patient’s body m
the active profile; wheretn the conduit device end is removable from the flexible elongate
valve upon assumning the active profile, wherem upon removal of the device end from the
flexible elongate valve, a flow resistance of the flexible elongate valve prevents filler
material from escaping therethrough; and wherein exposure of the release material to a
substance not naturally produced mn the body disrupts the release material in a predictable
manner and opens af least one path in the physical barrier.

{0029] Another varntation of a medical device for occupying a gastric space within a
patient’s body comprises: a device assembly comprising a skin and a fhud transfer
member, the surface layer fornung a permmeter of the device assembly defining a reservoir
therem; a conduit having a proximal end exiending outside of the perimeter of the device
assembly and a device end extending throngh the fluid transfer member such that the
conduit 15 i fhuid communication with the reservotr, wherein the conduif comprises a
hydroscopic material that pulls fhad from the gastric space into the reservonr; and a filler
material retained within the reservotr by the phyvsical barrier and configured to expand as
fhid 1s delivered through the fluid transfer member to cause the device assemably to expand
from a deployment profile to an active profile such that the device assembly occupies at
least a portion of the gasiric space within the patient’s body i the active profile, wherem m
the active profile the expanded filler material causes closure of the flwid transfer member to
prevent the conduit from pulling fluid mto the reservonr.

{0036} In vet another vanation, the entire skin can comprise a release material such
that an exogenous trigger causes disruption of the entire device o begin the breakdown
process.

{0031} Another variation of a device for occupying a space withun a pattent’s body
wmchides a device assembly comprising a skin, a fluid transfer member, and a release

material, the skin forming a perimeter of the device assembly defining a reservoir therein,
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where the release material 1s coupled to at least a portion of the skin such that the skin and
release material are coupled to create a physical barrier about the reservoir, where the skin
1s liguid impermeable and where the fluid trausfer member permiis delivery of fluids mito
the reserveorr through the physical barrier; the device assembly having a deploviment profile
and an active profile, where the deplovment profile 1s smaller than the active profile and
permits deplovipent of the device asserably within a gastrie space i the pattent’s body;
whereupon fhuid entering the reservoir canses the device assembly to expand from the
deployment profile 1o the active profile such that the device assembly occupies at least a
portion of the gastric space within the patient’s body; and wherein apphication of an
exogenous substance opens at least t one path m the phvsical barrier such the thnds exit the
reservolr resulting in reduction of a size of the deplovment profile.

{0032} The devices described beremn can also be used for delivery of drugs,
pharmaceuticals, or other agents where such ttems can be debivered on a skin of the device,
within a reservotr, i a filler of the device, or anywhere on the device. Such agents can be
released over thne.

{0033} The above and other features of the mvention includimg various novel
detatls of construction and combinations of parts, and other advantages, will now be more
particalarly described with reference to the accompanving drawings and pointed out 1 the
clamns. It will be understood that the particular method and device embodyving the
mvention are shown by way of illustration and not as a linutation of the mvention. The
principles and features of this invention may be emploved i various and numerous

embodiments without departing from the scope of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS
{0034] The foregoing and other objects, features and advantages of the methods,
devices, and systerns described herem will become apparent from the followmg descuiption
m conjunction with the accompanying drawings, in which reference characters refer to the
same parts throughout the different views. The drawimngs are not necessarily o scale;
emphasis has mstead been placed upon ilustrating the principles of the mvention. (Of the
drawings:
{0035} FIG. 1A, illustrates an example of a gastric device assembly prior to
assuming an active profile.
{0036} FIGS. 1B and 1C show partial cutaway views of examples of device

assemblies for use m occupving space within a bodyv.
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{0037} Fig. 1D illustrates the variation of the device shown m FIG. 1A as the
device assembly assumes an active profile.
{0038] FIG. 1E shows a device assembly affer it s inflated, expanded, or otherwise

transitioned fo achieve a desired active profile.

[6039] FIG. 1F illustrates a state of a device assembly after a physician, patient, or
other caregiver desires to mutiate release the device assembly from the body.
{0040} FIG. 2 shows a device assembly or construct i a hydrated or active profile

whose outer “skin™ defines a material reservorr or pocket.

[0041] FIGS. 3A to 3E illustrate additional vanations of device assemblies 100
having various active profiles.

{0042] FIG. 4 idlustrates a vanation of a flud transfer member also having a

sealable fluid path for use with the device assemblies described herein.

[0043] FIG. 3 shows a varation of a tunnel valve.
[0044] FIG. 6A illustrates a partial view of a variation of an invaginated section of

a skuit of a device assembly.

{0045] FIGS. 6B and oC illustrates a partial view of the mterior of a device
assenibly comprising an mvaginated section of the skin further having energy storage
element that assists i opening of the device in response to an exogenous frigger.

{0046} FIG. 6D provides a schematic tllustration of another example of a device
assembly having a release material located on a swrface of the sk,

{0047} FIGS. 7A and 7B show one example of an exploded, assembly view of a
device assembly.

{0048] FIGS. SA and 8B show an addifional variation of a porfion of a device
assembly that provides a control over the fluid permeable path through otherwise
mpermeable material surface.

[0049] FIG. DA shows another aspect of devices as described heremn comprising
one of more fhud transport members.

[0050] FIG. 9B also illustrate a device having a delivery sysiem attached thereto.
{0051} Figs. 10A and 10B an example of a valve driven by expansion of filler

material within a reservorr of the device assembly.

[0032] FIGS. 10C and 10D show another variation of a valve.
{0053} FIG. 10E shows a hybnid valve wherein each hybrid flow control layer is

generally rectangular and the mmpermeable region and permeable region are friangular.
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[0054] FIG. 10F shows an expleded view of a valve assemably, a permeable region
m one mdividual flow contrel laver miay be, for example, a circular region, and the
mnpermeable region may be an annulus disposed around the circular permeable region.
[0055] FIG. 1A illastrates another vartation of a device having a fhad transpert
menber that comprises a fluid wick that extends nto a reservoir of the device.

[0056] FIG. 11B shows the exterior segment of hguid wick structure immersed i a
higuid cansing hiquid to be drawn mto the absorbent wick material of liquid wick structure
and further drawn from the wet wick.

{0037} FIG. 12A, shows an exemplary embodiments of higuid wick structure flaidly

coupled to a secondary, mtertor bag, pouch, or other container.

{0058] FIG. 12B tllustrates another embodiment of a device having multiple hqud
wick sfructares.
[0039] FIG. 12C, shows an mfertor segment of a single hiquid wick structre that 1s

divided into two or more sub-segments.

{0060} FIG. 12D shows a wick structure affixed to a portion of the interior of the
TeSErvolr.
{0061} FIG. 13A illustrates a vaniation of a tunnel valve as discussed above that

forms a sealable fluid path preventing material from escaping from the mterior of the

device.

{0062] FIG. 13B shows a cross sectional view of tunnel taken along hine 13B-13B
of FIG. 13A.

[0063] FIG. 13C shows the tunnel closing.

[0064] FIG. 14 shows a device assembly compressed to fit withun an oral dosage

form such as a pill, capsule, sleeve, or other form that enhances the ability of positioning
the device via mgestion or swallowimng without the aid of another medical device.

{0063} FIG. 15A shows hydrogels comprised of etther cross-linked polyacrylic acid
or cross-linked polyacrvlamide, matertals that are widely nsed m medical device
applications.

{0066] FIG. 15B shows cross-linked polyacrvlic acid or cross-limked
polvacrvlanude, maternals that are widely used i medical device applications.

{0067} FIG. 13C depicts the swelling performance of a chitosan/polv{vinyl alcohol)

superporous hvdrogel wn solutions at different pHs.

10
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DETAILED DESCRIPTION OF THE INVENTION
[0068] The followmg tlustrations are examyples of the mvention desertbed herem. It
is comtemnplated that combinations of aspecis of specific embodiments or combinations of
the specific embodiments themselves are within the scope of this disclosure. While the
methods, devices, and systems described herein are discussed as being nsed in the stomach
or gasiric space, the devices, methods, and systems of the present disclosure can be can be
used in other parts of the body where temporary occlusion of a space nught be required or
beneficial. The present disclosure is related to comumonly assigned to US Publication No.
2011/0295299 filed March 2, 2011, the entirety of which is mcorporated by reference..
[0069] FIG. 1A, illustrates an examiple of a gastric device assembly 100, In thig
example, the gastric device assembly or construet 100 can reside m a stomach {typically of
a meammal) for an extended period of time. One benefit of such a device is that, when
partially or fully deploved, the construct 100 occupies volume within the stomach to
produce a therapeutic effect, e.g., fo stinnate the sensation of satiety, and resists passage
from the body by normal body function. As illusirated below the construct generally
comprises three states: a pre-deployment configuration (FIG. 1A); a deploved or active
configuration (FIG. 1D, 1E); and a release configuration (FIG. 1F). As noted above, the
device can also be used for therapeutic benefits that do not invelve occupying volume (e.g.,
dimg delivery, creation of a cavity by separating adjacent tissue, ete.).
{0070} FIG. 1A illustrates a vanation of the device 100 after placement withm a
stomach 2. As described herein, the mutial confignration of the device 100 mcludes a
cotppact state that allows placement within the body. The device can be m a pill-type
configuration or any other shape that permits swallowing. Alernatively, the device 100 can
be positioned by the use of a scope type device, catheter, or other medical positioning
device.
{0071} For a device used m the digesiive fract/gastric space, the device assembly
100 can be positioned within the body either by natural ingestion or the use of a dehvery
system {such as a catheter, endoscope, or other medical device). The delivery system can
optionally comprise an oral dosage form, not ilustrated, wluch facilitates the mpestion of a
relatively large object. In other embodiments the system comprises a tether that allows
manipulation or control of the placed construct from outside of the body. The assembly 100
can also be placed in the stomach by more mvasive surgical or endoscopic procedures.
{0072} In FIG. 1A, the device 100 1s shown mmmediately after betng deploved

within the stomach 2 and is ready to be activated. As noted heremn, the device 100 can be
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deployed m the configuration shown. Alternatively, the device can be confained witlun a
capsule or pill-fype casing that allows for swallowing by a patient. Once swallowed, the
casing will readily dissolve or break down resulting 1 the configuration shown. Quee in
place in the stomach, the assembly 100 begins to expand in order to oceupy volwme/space
within the body. Expansion can ocenr via manual mflation, inchuding hyvdration or other
activation of a filler material {as shown opticnally using a catheter, inflation tube or other
delivery system}, via absorption of body fluids, via remote actuation of a substance already
located within the device assembly, and/or delivering of a fhud mio the assembly, where
the fluid itself causes expansion. Variations of the device also mclude a combination of
such expansion means.

{0073} The variation shown m FIG. 1A includes a member 110 that extends from
the device 100 to outside of the patient. In this variation shown, the member 110 comprises
a flud transport member that 13 fluidly coupled to an mtertor of the device 100 allowing for
the debivery of substances and/or fhuds withm the device 100, FIG. 1A shows an
exemplary flnd source 90 coupleable to a vaniation of a fluid fransport member 110 such
that the delivery of fluid causes a filler material 108 within the device to expand. In the
instrated example, the fhud transport member comprises a condwit. However, alternate
vartations of the devices described herem include fhuid transport members that reside
within the patient’s body. Aliernate variations of the device 100 also mclude members 110
that function as delivery or posttioning svstenis to ensure proper placement of the device
100 within the body. Such deliverv systems may or may not be flusdly conpled with an
wmtertor of the device. In vartations discussed below, the device can melude one or more
fhid transport members that remain withun the body but still convey fluid into the device
100 to allow the device to assume an active profile.

{0074} FIG. 1B shows one a partial cutaway view of an example of a device
assembly 100 for use 1n occupving space within a bedy. In this variation, the device
assernbly 100 includes a material surface or skin 102 that forms a reservoir or pocket 104
capable of retanung a variety of substances, including but not hinmuted to fimds, solid
substances, semi-solid substances, ete. In the illustrated variation, the reservomr 104 holds a
filler material 108 such as dehydrated hydrogel granules that can swell m size upon the
addition of a flud. However, any number of substances can be contamed within the
reservoir 104, Alternate variations of the device and/or method miclude assemblies that do

pot mclude a filler material; rather a filler material can be deposited within the reservotr
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104 once the assembly is deploved. Alternatively, or ui combination, the reservoir can be
filled with a gas, ligmid or other gel type substance.

{0075] In other vanations, the device assembly 100 can meclude an empty reservow
that can be deploved mto the body and subsequently filled with a filler matertal or other
substance. For example, such variations can mchude a higmd filler material that 15 delivered
to the reservotr through a conduil. The volume of Liquid required to expand the device mito
a desired active profile can pre-determined. In some variations, the volume can be
determined by measuring the back pressure m the conduit or pressure within the reservoir
using any number of pressure detecting elements.

{0076} FIG. 1B also illustrates a variation of a sealable thud path 112 coupled to
and/or formmyg part of the flmd transfer member. In this example, the sealable flmid path
112 extends outside of the perumeter of the skin 102 of the device 100. Addifional
vartations of the device 100 can mclude significantly shortened sealable fluid paths 112. In
vet additional varnations, the device assembly 100 can onit the sealable flmid path 112,
{0077} As noted herein, the skin 102 mncludes a release material 106 coupled
thereto, where the release matertal 106 allows for inifiating release of the assembly 100
from the body shortly after degradation, activation, or breakdown of the release material.
Once the device assembly 100 15 in the active profile, it can remain in the active profile for
a pre-deternuned amount of tume or unii the patient experiences a deswred therapentic
effect. To imtiate release of the device assembly 100 from the body, an exogenous
material, substance or stunlus 1s admuustered to the patient. The substance can comprise a
fhuid or other activating agent having properties that either directly or mdirectly act on the
release material to dismapt the barrier and allow the contents of the reservoir to be exposed
to the body. For example, the exogenous substance can comprise a beated thud that melfs
the release material. Alternatively, the exogenous material can change a temperature and/or
an acidity of fluids i the stomach such that the enbanced properties of the fhuds begin to
act, etther directly or mdirectly, upon the release materials. In additional variations, the
release material can comprise a material or materials that effectively form a barrier as
discussed heremn and are separated or disengaged by the use of an exogenous stimuli {e.g., a
magnetic field, ultrasound, IR heating, coherent light, electromagnetic signals, microwave
field, etc.).

{0078] FIG. 1B also illustrates a vanation where the release matenial 106 s m the
form that approximates shape and/er size of the casing used o deliver the device 100 (in

this example the release material 106 1s in a pill shape). One benefit of such a configuration
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is that the release material 106 can be positioned within the casing without excessive
folding or bending.

{6079] FIG. 1C ilusirates a sectional view of another variation of a device
assembly 100, In this variation, the release material 106 binds or otherwise joins edges of
the skin from withm the reservonr 104, Such a configuration protects the release matertal
106 from the local environment of the body {e.g., flmds within the stomach or digesiive
tract). The release material can still be activated and/or degraded by the addition of the
exogenous material fo the body as described herem. However, positioning of the release
material within the reservomr permits the skin 102 to serve as an additional laver of
protection fo prevent madvertent release of the device assembly 100. The release material
106 can comprise a laver that binds edges of the skin together.

{0080] FIG. 1C also illustrates a vanation of a sealable fluid path 112 In this
example, the sealable fluid path 112 does not extend outside of the perimeter of the skin
102. Additional varations of the device 100 can mchude significantly shortened sealable
thid paths 112, In vet additional vaniations, the device assembly 100 can omif the sealable
fimd path 112,

{0081} Fig. 1D illustrates the variation of the device 100 shown m FIG. 1A as the
device assembly 100 assuumes an active profile. An active profile includes any profile apart
from a deployment state and where the profile allows the device to perform the mntended
effect of occupying vohunie or space within the body to produce a therapeutic effect. In the
lustrated example, a physician or other medical practitioner delivers fluid via the fluid
transport member 110, comprising a condwuit 114 m this variation, and mto the reservoir
104 causing a filler matenial 108 fo swell. A< noted heretn, other variations include device
assemblies without filler material where the conduit 114 sumply delivers fluid and or other
substances that allow the device assemibly fo achieve an active profile.

[0082] When using a conduit 114 that extends ouiside of the bedy, a physician can
deliver a hydrating liquud, such as water or distilled water through the condust 114,
Generally, a pre-determumed volume of biquid can be manually or mechamcally pumped
mtoe the exterior end of the condwit wherein the volunie of higuid 1s pre-determined based
on a particular size of the device assembly or based on a desued active stafe. In some
vartations, the volume of higuid can also depend on the length of conduit.

{0083} The conduif 114 can be used io transfer a substance or mto the reservoir
1014 of the device. In the illustrated variation, the conduit 114 fransfers fluid from outside

of the patient’s body inte the reservorr 104 after deplovment of device assembly 100 within
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the bodv. Alternatively, or m combination, a flmd transfer member can conprise a wick
type device that transters liquids or other fluids from within the body to the reservoir.
{0084] FIG. 1E shows the device assembly 100 after it 1s mflated, expanded, or
otherwise transitioned to achieve a desired active profile. A physician can monitor the
profile of the device assembly 100 either usmg a scope positioned within the stotnach {not
show) or non-invasive nuaging such as ultrasound or a radiographic nnaging,
Alternatively. or in combination, the active profile can be achieved after a pre-determined
volume of fluid, hquid and/or gas is delivered to the reserveoir 104, Furthermore, variations
of the device can mclude one or more markers {such as radiopaque markers) 116 allowmng
a phvsician to deternune ortentation and/or size of the device assembly 100

{0085] As noted above, this particular vanation of the assembly 100 meludes a
condutt 114 that 1s coupled to the sk 102 through the fluid path 112 and extends mto the
reservoir 104, Alternatively, a conduit 114 can be directly conpled to the sk, When the
device assembly 100 achieves the active state the conduit 114 can be pulled from the
device assembly 100. For those vaniations that employ a sealable flusd path 112,
withdrawal of the conduit 114 causes the sealable flmid path 112 to collapse or be
compressed thereby preventing the contents of the reservon 104 from escaping from the
device assembly 100. Alternatively, or m combination, the sealable fhud path 112 located
within the reservomr 104 can be sealed due to the mcreased pressure within the reservour. In
other words, the same pressure within the reservonr 104 that causes expansion of the device
100 alse causes the sealable fluid path 112 to close, compress or otherwise reduce m
drameter to a sufhicient degree that material 1s unable to escape from the reservoir through
the sealable flid path 112.

{0086} In cerfam variations, the condutt 114 1s held i place m the sealable fhud
path 112 by friction alone. Withdrawal of conduit occurs by pulling on the conduit in a
direction away from the device 100. During the nutial stages of this withdrawal activity the
expanded device 100 generally moves upwardly with the conduit in the stomach, until the
expanded device 100 reaches the esophageal sphincter. With the device assembly
restrained from further uvpward movement by the sphincter, the condt 114 may then be
withdrawn from the fluid path and from the patient by additional pullmg force.

{0087} Upon withdrawal of conduit 114 the fhad path effectively seals, as
described herein, and prevents nugration of fluids or other substances mto and out of the
reservoir. In certain variations the fluid path seals on its own after remioval of a conduit or

other member located therem. In additional variations, hydrostatic pressure and/or pressure
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caused by the expanded filler acting along the length of the fluid path can aid m sealing of
the fhud path.

{0088] FIG. 1F illustraies a state of the device assembly 100 after a physician or the
patient desires to initiate release the device assembly 100 from the body. As discussed
above, an exogenous nwaterial 120 is deliverad mto the stomach {or other portion of the
body as applicable). As the exogenous material 120 {or exogenounsly activated body fhuds)
engage the release material 106, the release material reacts to the conditions created by the
exogenous material and begins to degrade, melt, break down, or otherwise become unstable
such that the physical barrier of the skin 102 becomes compronused. As noted above,
addiiional variations of the devices can be nsed with an exogenous stimulus in place of or
m addition to an exogenous material. For example, the exogenous substance can directly
act upon the release material such as providing a substance at an elevated temperature
and/or PH level that causes disruption of the release material to allow the filler material to
mteract with the fluids m the stomwach andfor to pass from reservorr mto the stomach.
Alternatively, the exogenous material can nteract with fluids within the body to dwectly or
mdirectly activate and/or degrade the release material.

{0089] In alternaie variations, the release matenial, or addifional areas on the skin
degrade or become unstable due to the passage of time m the normal gastric environment.
In such cases, the additional areas can serve as a safety mechanism fo ensure release of the
device after a pre-determined period of time. For example, in the vanation shown i FIG.
iF, one of the areas of release material 106 can be responsive fo exogenous stunulus or
expgenous materials while the other release material 106 can break down over time.
Alternatively, or 1 combination, as shown in FIG. 1F an exogenous stimuli can be used n
combination with the exogenous material 120 to cause disruption of the release material. In
another variation, the exogenous stimult 130 can be nsed to act directly on the release
material 106 {withont any exogenous material) to cause disruption of the release material
106 and to begin the process of releasing the device assembly 100 from the patient.

{00940} FIG. 1F dlustrates the filler material 108 escaping from the reservorr 104 as
the device assembly 10{ decreases from i3 active profile to allow for passage of the skin
102 and filler material 108 from the body. In cerfamn variations, the consistency of the
escaping filler material 108 s sinidar to or closely approximates the consistency of a food
bolus. The matching of the consistency of the filler matenial to naturally occurring pariicles
that travels within the body ease the passage of the filler material 108 through the

remamder of the digestive tract. In certain sifuations, the instability or degradation of the
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release material 106 allows bodily fluds to nux with the content of the reservow 104,
which Hiquefies the filler material and expedites reduction of the device assembly 100 from
an active profile or state. Although not tHustrated, as the device assembly reduces
profile, the peristaltic movement of the muscles in the digestive tract works (o extrude
matertals out of the device 100, allowing for the passage of the skin 102 of the device 100
through the digestive tract until 1if 1s nliimately excreted from the bedy. Certam varations
of the device assembly can be made to have a soft, lubricious and/or malleable
configuration {o aid m passmg through the gastromtestinal tract.

[0091] FIGS. 1A to IF are mtended to illustrate vanations of devices and miethods
for occupying space within a patient’s body, especially those devices for use within a
gastric space. However, the principles deseribed above can be used with any number of
variations of the device as described below. As noted heretn, combinations of different
vartations of devices, as well as the comunations of aspects of such variations are
considered to be within the scope of this disclosure where such combmations do not
contradict one another.

{0092] In the embodiment shown in FIG. 2 the construct 1000 is i a hyvdrated or
active profile and comprises a generally oblate spherical shaped structure whose outer
“skin”™ defines a material reservoir or pocket 1610, The reservorr 1010 1s bounded by a thu,
flexible material surface or skin 1013 that encloses an interior volue 1013 for retaining
substances that mamntain the construct 1 the active profile. In one such variation, the
reservotr 1010 contawms a filler material 1200, which may be a hguid or a senu-solid or gel-
like material. In general, the volume of filler material 1200 1s mitially low, that 1s, when
construct 1000 1s 1o 1ts mifial, pre-deployment condifion. The volume of filler material
1200 increases after the construct's deplovment. Construct 1000 1o FIG. 2 illustrates the
fully expanded or active state but for clarity onlv a representative portion of filler material
1200 1s shown.

[0093] The transition from mifial, unexpanded state construct 1000 to the active
state can be effected by mcreasing the volume of filler material 1200 enclosed i reservorr
1010, Additionally, the volume can be expanded through expansion andior swelling of the
filler material abready inside the reservoir 1010, For example, as was described
commonly assigned U.S. patent application publication number US201 10285299, one
exemplary embodiment filler material 1200 m the mtiial state 1s a pre-determmned volume

of dry hydrogel granules. The drv hydrogel granules can swell, for example, between 10
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and 400 times their dry volume when exposed to an appropuiate bquid, generally an
aqueous solution.

{0094] In the varation shown i FIG. 2, once a medical practitioner ot user deplovs
of the construct 1000 mte the stomach, the aqneouns hiquid in the stomach migrates into the
reservoir 1010 and creates a sturry of higuid and substantially fully hvdrated hydrogel. As 1
well known, hydrogels absorb water from their surroundings cansing swelling of the
hvdrogel. In the embodiment of FIG. 2, the volume of dry hydrogel is pre-selected to have
a fully swollen, unconstrained volume that shightly exceeds the volume of the reservon
1016. Under constramt, hiydrogels cannot swell to a greater volume than the himuts of the
constrainng volume; however, constramed hydrogels can and do exert pressure agamst the
constramt. Thus, reservotr 1010 becomes a structurally self-supporting structure, when
filled with an excess of swollen bydrogel (that 1s, when the unconstrained volume of the
swollen bydrogel is greater than enclosed mterior volume 1013}, In other embodiments,
reservoir 1010 1s filled and pressurized with other filler. In s expanded state. reservon
1010 can be suffictently elastic to deforn under external pressure and returns fo s pre-
deformation shape when the pressure 1s removed. In vet additional variations, the filler
material can be selecied such that «f hardens afier a pertod of time to become its own
skeletal structure or to support the skin. Such a filler can be selected to eventually degrade
based on the environment tn the stomach or digestive fract.

{0095] Assemblies 1000 under the present disclosure can comprise a matertal
surface or skin 1013 that 1s substantially impermeable to hquids and/or gases. In these
embodiments, filler material 1200 can be, respectively, a igmd or a gas. Additionally, filler
material 1200 can be a flmd-swellable material such as bydrogel, which, when hydrated,
becomes a solid, semisolid or flud-like gel or shurrv. As ilustrated w1 FIG. 2, emnbodiments
comprising a substantially impermeable skin 1010 further comprise a fluid transport
member 1100 that allows for the migration of fluid through the skin. In some examples, as
noted above, the fhud transport member mcludes a sealable fliud path that may or may not
be coupled fo an additional flmd condutf. In additional vanations, the fhud transport
member can include a localized hiquud transfer member 1100 that 1s disposed m an orifice
1020 through the skin 1013 and facilitates the migration of fhud between the tnferior and
exterior of reservoir 1010, One such example can be found in U.S. Provisional application
entitled “"Resorbable Degradation System” serial no. 617723794 filed on 11/08/2012, the

entirefy of which s incorporated by reference herein
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[0096] As poted above, m certain variations, where the device assembly 1000
comnprises a substantially fluid impermeable material surface, a construct 1000 m the
expanded active profile can remam i stomach or other portion of the body mdefinitely
unti released. Therefore, as noted above, devices of the present disclosure can include a
release material 1400, which allow the construet 1000 to reduce 1 size from the active
profile and nlfimately pass through the body. Such an active release material 1400
configuration allows for on-demand release of the construct. As noted above, once
activated, degraded, or otherwise made unstable, the release material allows nugration of
filler material from the reservon and device assembly. In some variations, activation of the
release material opens a passage m the skin 1013 of the device 1000, Alternatively, or m
combination, activation of the release material can result in reduction of the mntegrity of the
skin formung the barrier about the reservoir. Qunce the barrier 1s compromised, the filler
material can safely pass mto the body. Regardless of the means, the activation of the
release matertal and release of the filler material collapses the device 1000 leading to
egress or removal of the device 1000 through the body (in this variation through the lower
gastro-testinal frack}. As noted above, variations of the devices described heremn inclade a
release material that is activated by exposure to an exogenous substance.

{0097} In certain variations, the device assembly 1000, m the active profile,
comprises a highly oblate spheroid wheremn the skin 1013 can be a thun, film-like material
that is soft, tear-resistant, flexible, substantially inelastie, and non-self adhestve. Such
features can be beneficial for a device that is to be compressed mto a sinall oral dosage
form for administration. In certain examples, the skin 1013 comprised a 0.0013 inch thick
polyether polyurethane filny. In a simple variation, an oblate spheroid can be created from
skins fornung an upper material surface and a lower material surface, wherein upper
material surface and lower material surface are sealed to each other as shown by seam 1004
m FIG. 2. One such means for sealmg the device 1000 comprises an ultrasonic weld around
the periphery of adjoinmg materials. As will be described in more detail below, n a
possible assembly method, the upper and lower matenial surfaces are formed as nonunally
identical, substantially disk-like shapes of material, welded i1 a band around most of their
circumferences, the assembly 1s then mverted {tirned mside out) through an unwelded
section. Once the assembly is inverted, the welded material forms the seam 1004 that
projects.

{0098] FIGS. 3A to 3E illustrate additional vanations of device assemnblies 100

having various active profiles. It 1s understood that the shapes shown in the illustrations

i9



WO 2013/126593 PCT/US2013/027170
20

disclosed herem are examiples of possible variations of the device. FIG. 3A tllustrates a
device 100 having a domat shape (i.e., an oblate shape with an opening 103 i or near a
center of the device assembly 100). FIG. 3B illustrates a device assembly 100 having a
rectangular or square-like shape. FIG. 3C illustrates a friangular shaped device assembly
100. Agam, the ilustrated variation mchudes an optional opening 103, Some variations can
have a contiguous surface, wlile others can mcorporate one or more openings 103 as
shown. FIG. 3D illustrates a device assembly 100 baving a shape that comprises a plurality
of protrusions 132 that form the device assembly 100. The pumber and divection of the
protrusions can vary from that shown. FIG. 3E shows a vanation of a device assembly 100
having a crescent shape.

{0099] The devices shown m FIGS. 3A to 3E also show release materials 106,
whether located on an mferior of an opening 103 or on an exienior of the shape. The
vartations shown m FIG. 3A to 3E can also melnde the additional features of the device
assernblies described heremn.

{0100} Alternatively, the release material can comyprise a filament, clip, band, cap,
or other structure that mechanically closes the edges of the skin. Further, as described
below, a source of stored energy, such as a loaded spring or compressed sponge or other
material. may be included in the release assembly, where such kinetic energy 1s also
released upon activation of the release material and which mayv improve the performance of
stch assembly.

{0101} FIG. 4 ilustrates a variation of a flind transfer member 1100 also having a
sealable fhud path 1110 for use with the device assembhies described heremn. In this
example the flmd transfer member 1100 also includes an elongate fluid conduit, or tube,
that passes through a funnel valve that functions as a sealable fluid path 1110, The tunnel
valve 1110 can be positioned 1 an onfice m the upper 1014 or lower 1016 material
surfaces or 1 an opening i a seam 1004 of the device assembly. This vanation of the
tunnel valve 1110 comprises an elongate portion 1022 that extends within the reservon of
the device assembly. In some variations, the tunnel valve can extend bevond the seam 1004
or bevond the exterior surface of the device assembly as discussed above.

{0102} As illustrated i FIG. 4, portion of the fhud fransport member mcludes a
tunnel valve 1110 that can comprise two lavers forming an orifice 1020. The orifice 1020
forms a flurd path that allows a remamder of the flud transport member 1100 to deliver
fhids mito the reservorr. In this variation the fhnd transport member 1100 further comprises

a conduit. However, as noted herein, the thud transport member can comprise a wick tvpe
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device or any fluid source that allows delivery of fhuds tnio the reservorr of the device. As
also noted herein, a variation of the device permits a portion of the fluid transport member
1100 to be detachable from the funnel valve 1110 where defachment permuts the tunnel
valve 1110 to prevent egress of fhuds or other substances from within the reservorr.
Sealing of the manel valve 1110 can ocowr via a rise in pressure within the reservorr.
Alternatively, or tn combination, a number of other mechanisius can result m sealing or
closwre of the oritfice 1020 m the tunnel valve 1110. For example, m addifional variations
the surfaces forming the ortfice 1020 can seal upon contact or the length of the tunnel valve
111¢ combined with its flexible nature can simply malke 1t difficult for substances, such as
an expanded hydrogel, to iravel through the elongated portion 1022 of the tunnel valve.
{0103} Fig. 4 also shows the conduit 1100 extending through the nunnel valve 1110
such that 1t extends mto the reservor. However, i alfernate variations, the device end of
conduit 1100 can remam within an mterior of the orifice 1420 of the tunnel valve 1110
[0104] Inn one variation of the tunnel valve 1110, as illustrated m Fig. 5, the tunnel
valve 1110 shaped roughly as the capital letter T, wherein the vertical stem of the T
compprises the elongate passage 1022 and wherein the crossbar of the T, i part, forms an
mcreased attachment surface that can be attached to the skin as noted above. As may be
seen i1 FIG. 5, mnnel valve 1110 can be disposed through an opening in the seam 104,
{0105} Some examples of materials used fo form a tunnel valve mclhude thin, film-
like materials. For example, vartations include tunnel valve materials that have properties
stnular to the material used in maternial surface or sk of the device. Additional materials
mchude but are not hnuted to polyurethane, nylon-12, and polyvethvlene. Such layers can be
between 0017 and 0.17" thick. In one example a tunnel valve inchided a thackness
of.0015™

{0106] As discussed above, vanations of a device assembly melude a release
material that 1s coupled to a portion of the skin to form a barrier to refain substances withm
a reservoir of the device. FIG. 6A ilustrates a partial view of a variation of an invaginated
section 126 of a skin 102 of a device assembly 100. As discussed herein, the skin 102 can
mchude an first swface 122 and second surface 124 jomed at a seam 118, The seam 118 can
mchide any number of unjoimed sections that are intended fo function as release areas 128,
In the dlustrated example, the release area 128 1s bounded by an mvaginated section 126 of
the skin 102. The mvaginated section 126 of the skin can comprise a tuck, fold, pucker,

bulge, extension, efc. m the skin 102. Allernatively or 1 addition, the invaginated section
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126 can be formed within a fivst 122 or second 124 surface of the skin 102 rather than
within a seam 118,

{6107] The release area 128 of the mvagmated section 126 ordinarily forms a
passage that s fhudly sealed by a release matertal 106, The release material can comprise a
mechanical closnre (such as a staple-type structure or a filament that ties together the
mvagmated structure). Alternatively, or i combination, the release material 106 can
comprise a tenwporary seal or other joining of the edges of the imvaginated section 126, In
additional variations, the release material can extend outwardly from an extertor surface of
the skin. In some vanations, the release material 106 13 disposed on the invagmated portion
126 sufficiently close to the skin to be affected by a temperature increase caused by
delivery of the exogenous substance.

{0108} Other variations of a device assembly 100 mclude an energy storage
element that enconrages a rapid and more complete opening of the release area 128. FIG.
6B illustrates a partial view of the interior of a device assembly 100 comprismg an
mvagmated section 126 of the skin 102, Aswas discussed m relation o the variation of
FIG. 6A, the release material 106 m thus variation forms a temporary seal by tving off the
mvaginated section 126. In tlus variation, an energy storage element 127 1s disposed withm
the mvagmated section 126 of the release area 128 and 15 further disposed to be within the
region tied off with the release matenial 106,

{0109] Energy storage element 127 15, generally, a compressible elastic material,
for example a latex foam. In some variations energy storage elersent 127 is generally
cvlindrical with a diameter at least fractionally smaller than the diameter of the mvaginated
section 126, As shown i FIG 6A, when device 100 15 deploved in the body, release
material 106 1s tied firmly around the wvagmated section 126 at the posttion of the energy
storage element, thereby sumultanecusly sealing the mvagmation and compressing the
energy storage element. This compression of the elastic material i the energy storage
element 127 generates a tension in the release material tied around the mvaginated section
126 that 1s greater than the tenston in the release material tie used to seal an mvagination
alone.

{0110} FIG. 6C illusirates the mvagination section 126 after an exogenons frigger
has been used to activate the release material 106. As iHlustrated in the figure, the release
material 1s broken apart in several small segments, allowmg the mvaginated section 126 to

open and release the filler matenial, not illustrated for clartiv. The mcreased tension
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generated by the energy siorage elernent encourages the release matenial to break apart
sooner, more rapidly and more completely than i otherwise would.

{0111} Examples of the release material can welnde pelv{caprolactone) or PCL. In
such variations, PCL softens, melts, and weakens above a pre-determined temperature. In
some cases the pre-determined temperature 1s greater than normal body temperature |
Accordingly, 1 such variations, the exogenous substance can comprise a heated fhud that
can raise the temperature of the PCL without causing injury to the adjacent areas of the
body. As the PCL release material degrades, the siructural mtegrity of the joined region of
the release section {such as the invaginated section 126) decreases. It one example, the
release material 15 a modified PCL, wheretn the modification comprises lowering the
melting point of unmedified PCL from its normal melting temperature to a human-tolerable
temperature.

{0112} For example, an on-demand degrading construct composed of nylon-12 can
be constructed by first fabricating a 177 curcular anmulus of 1.5mil Pollethane, also known
as S53DE Lubrizol 2363 polyether polyurethane (available frofn: Specialiy Extrusions Inc.
of Roversford, PA, USA). A cweular degradable patch of polv{caprolactone} (PCL) (with a
meliimg point, Ty, equal to ~47°C; available from Zeus Industiial Products of Charleston,
SC, USA) can be RF-welded to the Pellethane annulus, covermg the hole, creating a Ty
modified PCL patch snrrounded by a rim of Pollethane. The Pollethane rim can then be
RF-welded to a sheet of nylon-12, which can then be used for further construction.

{0113} Examples of release materials can meclude biocompatible manufactured
polymers. Table 1 1s a compilation of some pertinent properties of several biocompatible
materials that can be extiuded or otherwise manufactured i filamentary form and which
also can be degraded. Some of these materials, polv{vinvi alcohel) are stable 1o dry
envirormments but dissolve very quickly in moist environments. Other materials either
dissolve guickly m caustic solutions {e.g. extremely alkaline) or melt quickly at ugh
temperatures, but these condifions all exceed those that can be tolerated by humans. Some
biocompatible polvmers, for example co-pelvmers of methacrylic acid and methyl-
methacrvlate, dissolve m hiquids having phystologically relevant pHs. For example, they

remain stable at pH <2 7.0 but dissolve at pH > 7.0,

[ev)
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Polymer Tyvpe Degradation Degradaticn Degradation
Moeode Condition Time
Poly{glveohic acid) Bioahsorbable Graduoal Exposure to water | 2-3 months
bydrelysia or acid
Polv{dioxanons} Bicabsorbable Gradual Exposure to water | 6-5 months
Iordrolysis or acid
Paly(lactic-co- Biocabsorbakie Gradual Exposure to water | 2 months
glyeolic aoid) hydrolvsis or agid
Poly{viayl alcolol) Bioabsorbable Rapid dissolution | Exposwe o any Seconds
aquenus sodution
Methvaorviic acid Bioabsorbable Hydrolysis; Exposure Days at uear
methyl-methacrviate on-demand pH- allkaline pH neuiral pH and
co-polymers dependent mynutes fo hours
dissolution at alkaline pH
Polv{caprolactons} Bioabsorbable Hydrolysis; Exposure to heat & months &
on-demand at tenperafiwes less
temperaiures than melting point,
greater than 88°C seconds af or
above melting
podnt
Polyester Non- Noung None NA
bioabsarbable
Poly{propylene} Non- None None NIA
bioabsorbable
Nylon WNon- None Nese NAA
bioabsorbable
{0114} As the release section opens the reservoir fo the surrounding environment

the opening provides an open path owt of the device assembly. The open path allows the

contents of the device assembly, such as the filler material, to become exposed to the

gastric contents and freely to exst reservoir. When positioned withun the stomach, normal

gastric chrning assists m emptymg the contents of the device assembly allowing for the

entire device along with its contents to pass from the body. In some vartations, the

membrane that forms the skin will provide hittle or no structural support. This

configuration allows the bedy’s natural squeezing strength to be sufficient to extrude any

reasonably viscous substance out of the device assembly.

[0115]

FIG. 6D provides a schematic illustration of another example of a device

assembly 100 having a release material 106 located on a surface of the skin 102, One

example of such a release material comprises a degradable patch 106 that, when degraded,

opens the physical barrter surroundmg the reservoir 104 to allow filler material 108

{swollen or unswollen} to exit the device assembly 100. The device assembly 100

comprises a skin material to which release material 106 can be joined {e.g. by heaf sealing,

RF-welding, mmpulse heating, or anv other means). In certam variations, the release

material/degradable patch 106 comprises a material or combmation of materials that

remnams mnpertneable to water and hvdrogel after deplovinent and can be degraded “on-
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demand™ in response to an exogenous substance or i response {o a condition creafed
within the body being the result of the administration of the exogenons substance.

{0116} 1o one example, the release material can range from 235 nucrons thuck; up o
2.5 millimeters thick. In another example, release material 1s a modified poly(caprolactong)
with meltimg pomnt Tyy = 47°C {(available from Zeus Industrial Products of Orangelwwg, SC
USA). In additional embodunents, degradable pateh 106 may be polw{glyeolic acd) or
poly({L-lactide acid} {available from Poly-Med, Inc of Anderson, South Carolina).

{0117} FIGS. 7A and 7B show one example of an exploded, assembly view of a
device assembly 100 (where a thud transport member 1s onutted for the sake of clanity). As
shown, the device assemibly 100 can mclude a matenial skin comprismg two layers of
material that form an upper skin 122 and a lower skin 124, As noted herein, the layers can
be joined to form a seam. Clearly, the presence of a seam s optional and some variations of
devices under the present disclosure will not inclnde a seam or will have sinular tvpes of
joined regions of material to preserve the skin as a phyvsical boundary for the contents of
the reservoir. Again, the device assembly 100 i1s shown in the shape that eventually
assuines an oblate spheroid shape. However, other shapes are within the scope of this
disclosure. In one vanation, the skin comprises substantiallv mnelastic materials 122 and
124 that are joined around a perimeter leaving openmes as discussed herem. It will be
understood that, the shape of the device referred to as an oblate spheroid for descriptive
purposes. In other emibodiments wherein one or more devices may be joined to comprise a
multi-bodied assembly, each individual device can be assembled from one or more sheets
of filmm-hike material that are cut to a pre-designed shape. FIGS. 7A shows the device 100
an mwside-out configuration i nud-assembly. As shown, the mvagmated portion 126 can be
secured with a filament release material 106 andior a sealmg release material 106 located
within a release area 128, FIG. 7B illustrates an exploded view of the construct of FIG. 7A
after the structure 18 mveried and a filler material is inserted mto a reservon formed by the

skin materials 122 and 124,

{0118] Material Surface or Skin
{0119] The type of material or skin will depend vpon the intended apphication. In

some variations, a skin will be chosen as a balance of selecting a sufficiently thick film-like
material that has adequate strength. For example 1 sone variations, tear resistance can be
preferred to enable the finmished construct to be compression mto as low a volume capsule
as possible. The inventors have defermined that thin films with a thickness ranging from

0.5 nuls to 4 mils are generally snitable. However, the devices described herem can
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comprise a greater range of thicknesses depending upon the parficular application,
mcluding a range of thicknesses in different parts of the same constmct. In some
embodinents, the film-like material nmst be weldable or adherable fo other materials such
as might be used i valves 1110, filler material release mechamsms 1400, andfor
attachment mterfaces as described herem.

{0120} In addittonal embodiments, the film-like material exhibils low transmission
rate of filler material, both before and after device expansion. In some embodiment the
film-like material exhibits a low moisture vapor fransnussion rate. Additionally, some film-
like material also extubits high chemical resistance to the variable conditions encountered
n the stomach. These condifions melude low pH, lugh salf, ngh detergent concentrations
{often m the form of bile salt reflux), enzymatic activities (such as pepsm), and the variable
chemistries of chvine that depend upon the nature and content of consumed food. For those
devices used in the gastric space, the material must also be comprised of biocompatible
materials that can safely be in contact with the gastric nmcosa for the duration of the
treatiment course.

{0121} The devices described herem can use mumerous thermoplastic elastomers,
thermoplastic olefins and thermoplastic urethanes that can be exiruded or cast nto single-
laver or nmilti-laver films which are suitable for embodiments of the gastrie device.
Example base resins that may be emploved mclude polvpropylene, high-density
polyethyvlene, low density polyethvlene, linear low denstty polyethyiene. polvester,
polvamide, polvether polyurethane, polyester polvurethane, polycarbonate polyurethane,
bi-axially oriented polvpropylene, Polyvinvhdene chionde, ethylene vinyl alcohol
copolymer, and Ethyl Vinyl acetate. Some embodiments comprise single laver films whlst
other embodiments comprise mulisple layer films. Other embodiments consist of multilayer
films mcluding one or more tie lavers to prevent layer separation.

{0122} In some embodiments, the film-like material may be coated with other
materials. For example, i some embodunents hyalwronic acid coatings can be emploved to
mprove softness and lubriciousness. In other embodiments, coatings such as Parviene ®
can be applied to umprove the chenucal resistance of the gasiric mucosa-exposed film
surface. In some embodiments, wax coatings, PVDC coatmgs, vacuum-metatlization, or
Parvlene ® coatings may be apphed to the surface of the film to reduce its moisture vapor
fransmission rate.

{0123} In one example, the filmi-like material used comprised a 1.5 mu polyether

polyurethane filin. In other embodiments the film-like material isa 1 nul nvlon 12 filmora
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1.5 mil LLDPE film. In another example, the film-like matenial consisted of a multi-lavered
structure comprising an onter layver of polyurethane, a middie laver of PVDC or EVUOH.
and an mner laver of polyurethane.

[0124] Filler material

[0125] {zenerally, a filler material that has a lngh swelling capacity and achieves a
semt-solud consistency 1s useful fo enable the fimshed construet {o be compressed mto as
fow a vohune initial state as possible but still maintam rigidity once expanded. However,
unless spectfically noted, variations of the device can employ a number of different tvpes
or comlunations of filler materials. During various experiments, it was determined that
superabsorbent hvdrogel polvimers with a massinass swelling capacity of between 100 and
1000 are generally suitable, where a mass:mass swelling capacity of 100 is defined herein
to mean that 1.0g of div hvdrogel will absorb water and swell to become a semt-sohid mass
of 100.0g.

{0126] Typically. suttable hydrogels swell maximally in the presence of distilled
water and a number of these hvdrogels alse de-swell (releases bound water) u the presence
of the variable environmental parameters encountered i the stomach. For mstance,
parameters such as pH, salt concentration, concentrations of enmlsifying agents {often m
the form of bile salt reflux), enzymatic activities {such as pepsin}, and the variable chime
chenustries, which depend upon the nature and content of consumed food can affect the
swelling/deswelling behavior of certain hydrogels. Tvpical hydrogel swelling times range
from between 5 minutes and 1 how. In one vartation, the hyvdrogel fully swells in under 15
mimutes and fully de-swells m less than 10 nunutes atter exposure in certamn environments.
Manyv hvdrogels arve supplied with particle sizes distributed between 1 and 8530 nucrons. In
certamn variations, gastric apphications benefit from the use of hydrogel particle sizes
distributed between 1 and 100 microns. In addition, the bydrogel must also be comprised of
biocompatible materials that can be safely in confact with and excreted by the
eastromntestinal tract. Examples of such biocompatible superabsorbent hydrogel polymers
that possess swelling capacities, swelling times, and de-swelling times suifable for
embodiments of gastric construct inchade poly{acryhic acid), polv(acrylanude}, or co-
polvmers of poly(acrylie acid) and polv{acrvlamide). Another such matenial that can be
used as a filler muatenial 1s a crosslinked poly(acrvlic acid) with particle size distribution
ranging from 1-830 mucrons and swelling capacity of 400,

{0127} Shapes
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j0128] As discussed above, certamn variations of the device approxumate a hughly-
oblate spheroid comprising a diameter in the X-Y plane and a thickness along the Z-axis ax
instrated i FIG. 2. b certamn variations, the expanded dunensions of the device assembly
can range from having a diameter between 2 inches and 10 inches. In another embodument,
the diameter of the construct 1s approximately 4.6 mches. The Z-axis thickness can range
between 2 mches and 5 mches. However, the device assembly, unless otherwise clanned, is
not limited to any particular dimension. The data below of constriict parameters provides

the experumentally determined dimensions of two constructs having the oblate spheroidal

shape.
Parameter Coustruct 1 | Construct 2
Unexpanded diameter {(inches) 4.7 5.8
Maximmn swollen volume 300 mi 560 mi
Expanded diameter (inches) 3.64 4.63
Expanded thickness (inches) 2.40 246
[0129] Liguid Transfer Valves
{0130} FIG. 8A shows an additional variation of a portion of a device assembly, m

other embodiments lignid transfer member comprises a valve 1390, wheremn valve 150 1s
disposed m orifice 148 and provides a control over the fluid permeable path through
otherwise impermeable material surface 102, In some embodiments valve 150 comprises a
multilaver material structure composed of regions of permeability 132 juxfaposed against
regions of impermeability 154, whereby fhind may transnngrate between the exterior and
the mterior of reservoir when the regions of permeability 152 and impermeability 154 are
not pressed together in tight paxttaposition and whereby fhud s inlubited from
transnugrating when the regions 132, 154 are pressed together tightly. In some
embodnnents valve 150 1s self-closing. That s, valve 150 changes from allowing flmd
transmigration to inhibiting fhud transnugration without external activation. In one
embodiment valve 150 self-closes m response to the mcreasing pressure of the expanding
filler material or mcreasing pressure within the reservoir, for example, swelling hydrogel

pressing the regions 152, 154 sufficiently close together to form a barier.
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[0131] As noted above, the device assemblies described herein can welude a wick-
type structure that serves as a source fo deliver fluds o the reserveir. One example of
such a wick mcludes a filamentary material capable of conducting a liquid from one end o
the other by capillary action. The wick can be used in a stand-alone manner or with a self
closing valve.

0132} In vet other embodiments hguid transfer mechanism 1100 comprises a
mechanical valve. Mechanical valves of suitably small dimensions, comprising
biocompatible matertals, are well known 1 the art and are connmercially avatlable. A
mechanical valve that serves as hquud fransfer mechanisin 1100 comprises a one-way or
"check” valve design which allows flmd to enter reservour 1010 but prevents flmid from
exiting the reservorr. Alfernatively, a mechanical valve that serves as hiqmd transfer
mechanism 1100 may have a normally open state but which self-closes when miernal fhud
pressure is greater than external fluid pressure.

{0133} FIG. 9A shows another aspect of devices as described herem. for example,
construct 200 can comprise one or more flud transport members 208, As discussed herein,
the hiquid supply sources 208 are configured to allow fluid to enter the reserveir to combine
with a filler material 202 disposed m an unexpanded device assembly 200. In some
vartations, the flmd transport member 208 can be coupled to a valve 210 that reduces,
blocks or stops transport of hqud when filler material 202 1s substantially hvdrated as
shown in Fig. 9B. Such a shut off ability 1s beneficial as it redunces the hikehhood of filler
material 202 becoming contaminated by gastric contents when the device assembly 1s m
the active profile. Examples of such shutoff-mechamsms are described herem. Figs. 84 and
9B also illustrate variations of the device assemblies 200 as mcluding a fether 214 or other
delivery svstem coupled to an attachment interface 216. FIG. YA also illusirates two areas
on the skin of the device having sections of release materials 206. As noted herein, the
release material 1s responsive to an exogenous subsiauce that causes degradation, melting,
and/or other mstability of the release material to allow exposure of the reservoir to the
body. This allows the contents of the reservoir to pass from the device and eventually
allows for the device to pass from the body.

{0134} FIG. 9A and 9B also illustrate a device 200 having a delivery system 214,
216 attached thereto. The delivery svstem 214, 216 can comprise a filamentary tether 214
that 1s, generally, attached to the body of the device 200 via an mterface 216. The
attachment miterface 216 can be designed as a structurally mberent part of the delivery

system {1.e., it cannot be removed from the device body as a separate, stand-alone item).
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Alternatively, the mterface 216 can be designed as an element that 15 added on to device

200

{0135] Valves
[0136] Figs. 10A and 10B illustrate one example of a valve driven by expansion of

filler material 234 within a reservoir 236 of the device assembly 230, The valve 232 15
positioned or otherwise disposed it an orifice 238 o the matenial surface or skin 232 Thas
permits fluid to How mte or out of the reservonr 236 when the valve 232 s in an open
configuration. In some variations, the ortfice 238 comprises, typically, a small percentage
of the total surface area of material surface 228. Material surface 228 is generally
mpervious or of limuted penmeability to the fluids 0 which device 230 s fvpically
mmersed. Orifice 238 can be an opening in the otherwise fhud-tight barrier formed by the
skin 232

{0137} Fig. 10A also illustrates a pre-deternuned amount of filler niaterial 234
within the reservoir 236. In soine variations, the pre-determined amount 1s generally
measured by drv mass. The dvv mass of filler material 234 1s deternuuned by the amount of
filler material 234 needed to fill the known volume of the expanded device 230 when the
filler material 1s fully hydrated. When expanded, the filler matental applies a pressure
within the reservoir 236, which provides a shape-restoring force that resists externally
apphied deforming forces.

{0138] FIG. 10A also shows valve 232 coverning the ortfice 238.Tlus variation of
the valve 232 mcludes one or more Hlow confrol layvers 240 that aid in closing of the valve
upon action by the filler miaterial 234, Fig. 10B illustrates expansion of the filler material
234, which mcreases pressure agamnst the valve 232 and closes the flauid path by
compressing the flow control layers 240

{0139] Turnmg back to Fig. FHG. 104, before filler material 234 expands, valve
232 1s fully open; that 1s, it allows fluid to pass through the valve m either an mward or
outward direction. On the other hand, after filler material 234 expands, typically via
hydration, the valve 232 fully closes, as shown in FIG. 10B.

{0146} In some embodiments valve 232 comprises a filler material containment
layer 242, Generally, contamnment layer 242 15 at least partly fluid permeable and
simuitaneously able to contain filler material 234, m #s dry or its hydrated state, within
construct 230, In some embodiments filler material containment laver 242 1s also a flow

control layer; that 15, a single laver m valve 230 can sinmilianeously be a part of the flow
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control function of valve 232 and perform the filler confamnment function of contanment
layer 240,

[0141] FIGS. 10C and 10D show another variation of a valve 232. In flus example
the valve 232 comprises more than one layer. As shown, this hvbrid valve 232 comprises
two denulunar flow control layers 248, each of the lavers having a hvbnid construction
betng permeable in some geperally semi-circular (viz., denulunar) regions 230 and
mapermeabde in other regions 232, The impermeable regions 252 of one laver are at least
complementarv to the permeable regions of the second laver; that 1s, where one layer has a
permeable region the other laver has an impermeable region; generally there will be
regions i which both lavers are smmpermeable. Examples of the materials miclude a
permeable patch comprising a polvester miesh and an mnpermeable senueircular patch
comprismg latex.

[0142] As dlustrated m FIG. 10D, hybrid valve 232 comprises two substantially
wdentical demuluimar hybrid flow control lavers, one on top of the other, wherein the two
lavers ave ortented so that mpermeable region 252 of a first hvbnid control layer 1s aligned
with the fluid permeable region 230 of a second hybnid flow control laver. By symmetry,
nnpermeable region 252 of second hybrid flow conirod laver is aligned with the fluid
permeable region 250 of first hvbrid flow control laver. The two layers are affixed,
tvpically with glue, around thesr periphery only, thereby allowing the central areas of the
two layers to move apart freely.

{0143} It will be obvious to one of ordinary skill 1o the art that the cucular shape of
exemplary hybrid valve 1s a destgn choice miade primarily to simplhify alignment during
assembly and mstallation. The principle of operation of a hvbrid valve — that the twe flow
control layers have complementary permeable and impermeable regions — s independent
of the peripheral shape of the valve or the orifice to which the valve shape and size 18
matched. For example, another exemplary hybrid valve 1s itllustrated mn FIG. 10E wherein
each hybrid flow control layer 248 15 generally rectangular and the mpermeable region 252
and permeable region 250 are friangular.

{0144] Furthermore, perineable region 250 and mmpermeable region 252 i any
mdividual flow control laver need not have identical shapes. For example, as shown i
FIG. 10F, which shows an exploded view of a valve assembly, a permeable region in one
wmdividual flow control layer may be, for example, a circular region, and the mmpermeable
region may be an ammlus disposed around the cucular permeable region. However the two

lavers of any one hybrid valve nmist at least have complementary permeable and

Las
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impermeable regions; that 15, when the two layers are overlaid there i no permeable area in
comnmunication with the extertor of the device.

{01453] 1o these exemplary embodiments of a hvbnid valve, the flow control layer
disposed on the mternal side of the valve preferably can also function as filler material
contamiment layer, with contamment being achieved by the mesh comprising permeable
patch. Alternatively, a separate mnnermost filler material containment laver nmst be added
to the assembly.

[0146] In other embodmments, hybrid flow control layer is fabricated by joimnmng a
patch of permeable material and a patch of impermeable edge-to-edge, wherem the joint
may be a butt yoint, for example, or a lap joint, for a second example, wherein further the
onter periphery of the edge-jomed materials 1s designed to fill or cover orifice. In another

exemplary embodiment of a hvbrid valve the skin 1tself can serve as one of the flow control

lavers.
{0147} Wick permutations
[0148] FIG. 11A dlusirates another variation of a device 300 having a flud

transport mentber that comprises a fhud wick 302 that extends mto a reservow 304 of the
device 300, Typically, a flud wick structure conveys fluids from a wet end fo a dry {or
“drier™"} end by capillary action. For example, if one end of hguid wick structure 302 13
mmmersed in a hquid whilst the other end of Liquad wick structure 302 i< disposed 1o air,
then the hgud moves through the wick stracture 302 from the mmersed end to the “in-an™
end, at which end, tvpically, 1t will be absorbed by a filler material. The hgqud will
contie to flow through the higmid wick structure unti such time that the “m-air” end 15
also immersed m liqud (that 1s, tvpically, immersed ui a puddie of accumulated fluid).
{0149] Ligud wick structure 302 can optionallv comprises a strip or thread of water
absorbent material, for example, an absorbent matrix of cotton pulp {e.g. as in a sanitary
napkin}, polvvinyl acetal {e.g., as m an eye wick), polyvvinyl alcohol sponge {(e.g., as m ear
wicks), or other materials typically used 1, for example, surgical sponges. Alternatively,
higuid wick stracture 302 can comprise a sirip or muiti-strand thread of non-water-
absorbing material, for example capillarv-channeled nvlon or polvester, wherein simmall
capillaries are formed between the mterior walls of the non-absorbent material. The wick
can also comprise oxidized cellulose (available from Jman Vincent Medical Products Co..
Lid, 122# East Toutuo Streef Huangvan, Jinan, Shandong, China). Oxtdized cellulose 1s
known to absorb water but, as it 1s a polysaccharide, eventually solubilize after prolonged

HRmersion i water.
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[0150] In one vartation, a wick structure 302 can have a substantially cireular cross-
section, the cross-section generally being greater than 2 num i diameter and less than §
mim in diameter, although both greater and smaller diameter wicks may be appropriate for
large or small construets respectively, the hnuts bemg determined by practicality and
convenience rather than fimctionality,

j0151] Wick structure 302 15 designed to convey fluid from the exterior to the
mterior of device 300, through an orifice in material surface 306; its lenpth is preferably the
sum of a convenient extertor segment, perhaps 2 cm, and an mterior segment SKG2100
that 1s long enough to reach from orifice 308 to the furthest interior space m which filler
material may be disposed. For some vartations of the device, an miternior segment of the
wick 302 is approximately 6 cm, so a typical hgud wick stracture 302 can be up to
approximately 8 cm long. In other embodnments higuid wick stincture 302 1s between 4 cm
and 12 cm m length. However, any range of wick length 1s within the scope of this
disclosure.

{0152} In one variation, hgmd wick structure 302 1s mserted through an orifice 308
m device 300, where the device 300 13 otherwise unpermeable to fhud. Orifice 308 can be
designed with a diameter that 1s approximately 30% of the diameter of hgmd wick structure
302 to ensure that hgumd wick structure 302 fits nghtly and securely into orifice 308 when
higuid wick structure 302 is dry. In some embodunents, ortfice 308 may also have a
diameter that 1s less than 30% of the diameter of hquid wick structure 3062, The nnmmum
diameter for ortfice 308 1s hnuted by consiriction of the capillary action 1n hgmd wick
structure 302. That 1s, depending on the mternal structure of hiquid wick structure 302 and
tis material properiies, foo small an ortfice will substantially shut off the transmigration of
thid through the hqud wick structure.

{0153} Alternatively, m some embodiments, orifice 308 may have a diameter that 15
ereater than 50% of the hquid wick structure diameter, parficalarty if hiquid wick stracture
302 1s bemg securely held by other means. With a large (greater than 50% onifice of the
hiquid wick structure dianeter), hquid wick structure 302 can be heat-sealed, glued, or
otherwise affixed in place m orifice 308 to prevent it from being displaced from its
operational disposifion.

[0134] As lustrated in FIG. 11B, when the construct, or at least the exterior
segment of hgumd wick structure 302 1s mmersed 1o 8 hquid, hquid 1s mutially drawa mio
the absorbent wick material of hqud wick stracture 302 and 1s further drawn from the wet

wick material toward the drv wick matertal until mterior segment of hqguid wick structure
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302 1s substantially satirated. Liguid, on reaclung the surtace of liquid wick structure 302
{and in particular the end of miterior segment). can be shed by diipping or it may be drawn
off by contact with the absorbent, drv filler material. Filler material 306 swells as it absorbs
hgud. The pre-determined quantity of dry filler material, when fully expanded, fills the
construet to a shghtly positive pressure and smrrounds interior segment i a hydrated mass
234, This mass is the functional equivalent of a liquid bath. With both ends of ligmid wick
structure 302 are immmersed in fluid, the liquid wick structure’s capillary action stops or
slows considerably, thereby ending fluid moverent between the exterior and the udenior of
construet 300

{0155} As tlustrated m FIG. 124, some exemplary embodiments of liquid wick
structure 302 1s fluidly coupled to a secondary, interior bag, pouch, or other container 310
to ensure that interior segment of the wick 302 1s 1n dwect confact with filler material 234
located within the container 316

[0136] Asx filler material 234 swells, the container 310 releases filler material 234
nto the reservotr of the device 300, where 1t continues to recerve hydration from higmd
wick structure 302, In one embodiment, dlustrated in FEG. 124, secondary bag 310 1s water
soluble, disselving quickly as the partially hvdrated hydrogel swells within it. In other
enmbodiments secondary bag 310 comprises one or more weakened seams, the weakened
seams sphifting open as the hydrogel swells against it. In yet other embodiments, the enfire
secondary bag 310 comprises a structurally weak, permeable material, unable to contam the
pressure of the swelling hydrogel. In vet other embodiments, secondary bag 310 comprises
seams closed with sutiwes, the sutures being either inherently weak or water soluble. Any
portion of a wick can be coupled to a container, nof just the ends of the wick. For example,
a wick can be folded such that the folded end is postlioned withmn the container.

{0157} The wick 302 can be held i place within the container 310 as described
above for the orifice. Aliematively i may be sealed closed by heat-sealing, gliung, or other
means so that the tip of intertor segment 15 disposed i direct contact with filler material
234

{0158] In some embodiments, hiquid wick structure 302 may be fabricated from a
material that dissolves or degrades in hiquid comparatively slowly relative to the time i
takes for the filler material to fully expand. The material selected for thus embodunent
mamtains its mtegrity and wicking ability long enocugh to fully hydrate filler matersal 234

but then degrades and disappears once the filler material 1s fully expanded. Examples of
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such materials mclnde thin, cellulose-derived, porous woven or nonwoven materials and
‘ropes” made of smaller tubes, mchiding combinations of nanotubes.

{0159] FIG. 128 ilustrates another embodiment of a device 300 baving nwltiple
Hepud wick structures. This embodiment conprises a dual wiek structure in which a single
wick structhure 302 dehivers fhuid mto the reservon through both ends. As shown, a wick 1s
threaded through both sides of the slan of the device so that the wick is exposed on both
sides. These two exterior wick segments absorb fluid and convey the fhud between an
exterior of the device and the reservonr. Clearly, two or more wick structures can be used
rather than both ends of a single wick structine.

{0160} As shown m FIG. 12C, in other embodiments the mierior segment of a
stngle hgud wick structure 302 15 divided into two or more sub-segments. Sub-segments of
the wick sfructure 302 can be directed to different locations in the reservoir of the device to
cistribute hydration fluid 1105 more efficiently or, as discussed above, each end can be
cirected to a secondary container.

{0161} In another aspect, a wick sfructure 302 can be affixed fo a portion of the
mtertor of the reservorr as dinstrated i FIG. 12D. As shown above, the wick initially
extends outside of the device. Upon swelling of the filler material, as the device expands,
the section of the wick that 15 uutially outside the device 15 pulled into the mtertor of the
device assembly because i 15 affixed or secured to the mterior of the reservoir.

{0162] Clearly, variations of the wick structure can be combined with other aspects
and features described herein. Moreover, any embodiment disclosed herein can be
combined with aspects of alternate embodiments or with the embodmzent stself. For
example, the wicks described herem can be combuned with the valve mechanisms
described heremn and/or can be combined with the release materials discussed throughout
this specification.

{0163} FIG. 13A idlustrates a vartation of a tunnel valve as discussed above. As
shown, the tunnel valve forms a sealable fluid path that prevents material from escaping
from the miertor of the device. FIG. 13A illustrates an example of a device with a funnel
valve fornung the sealable fluid path. As shown, device assembly 326 contams a valve
member 330 comprising a fhud impermeable material that can be securely joined to the
skin 328 1 any manner conventionally known or by those discussed herem {imcluding, but
not himited fo gluing, welding, heat sealing, or other means). Exarmples of materials useful
for the tunnpel valve mclude polvurethane, nvlon-12, and polvethylene. The tunnel valve

330 can melnde anv number of flwid transport members 332, In the illustrated variation, the
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valve is coupled to a conduif. However, varations mclhde a wick type device located
within the timnel valve.

{0164} FIG. 138 shows a cross sectional view of tunnel 330 taken along line 13B-
13B of FIG. 13A. As shown the tunnel valve 330 forms part of the fhud transport member
332 allowing transport of fluids between the interiorreservorr and interior of the device
asserably. In cerfam variations, the funnel valve 330 can be detachable from the remainder
of the fhud transport member 332, Upon removal, the layers of the tunnel valve 330, as
shown 1 FIG. 13C, close to an extent that the funnel valve effectively closes and prevenis
migration of the filler material from the reservour. In certain vartations, the tunnel valve
330 fully closes, while i other vanations, the tunnel 330 can remain shghtly open.
Variations of tunnel valves include assemblies of an extruded tube or two layers that are
jomed by ghung, welding, heat sealing, or other meaus at thewr two edges. In some
variations, the tunnel valve has a wall thickness between 0017 and 0.17°. One example of
a tunnel valve meluded a thuckness of 001577, In additional vanations, tunnel valves can be
flexible, compressible and/or deformable. In additional variations, lavers of the tunnel
valve can be reopened by the passage a structure {e.g., a conduit or other fluid transport
structure).

[0165] As noted above, the tunnel valve allows for detachment of the remamder of
the flud transport mpember at any tune, but fypically once a sufficient amount of fld 1s
delivered to the device. Removal can occur via applyving tension to a portion of the fhud
transport menber. Variations of the tunnel valve can employ permeable membranes, filter,
or valves placed at the end of the tunnel valve to prevent dry hydrogel or other filler
materials from entering the tunnel and affecting the ability of the tunnel valve fo seal. In
some emnbodiments, the membrane or filter may comprise a permeable fabric such ag
polyester, nvlon, or celhilose. In other embodiments, a valve is placed at the end of tube
comprised of a one-way duckbill or uinbrella valve {available from MiniValve of
Oldenzaal, Netherlands). Alternatively, or in addition, filler material 234 can be contamed
in a confainer as discussed above, which prevents the filler material from entermng the
tunnel valve and swelling upon mfusion of hquud, thereby clogpmng the valve.

[0166] Delivery System

{0167} As shown in FIG. 14, 11 certam vanations, the device assembly can be
compressed to it withun an oral dosage form 352 such as a pill, capsule, sleeve, or other
form that enhances the ability of positioning the device via mgestion or swallowmng without

the aid of another medical device. In such a case, the device 350 is contamed within the
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oral desage form 352 and can optionally melude a fether 356, It should be noted that the
conchiits described above can also be used as a tether or vice versa. In any case, the tether
356 allows for controlling the deploviment location of the device 350 within the
zastromtestinal tract by manipulation of the tether 336, and finally completing the
administration procedure by releasing control of the device 350, etther by releasing the
tether 356 for the patient to swallow or, more fypically, by detaching the tether from the
device 350 or oral dosage forny. FIG. 14 also shows a tether 3536 as having two ends to
allow for greater conirol in postiionung the device 350

[0168] In accordance with the delivery method, a medical practittoner, typically a
medically trained agent such as a phivsician, physician’s assistant, or nurse, admuusters the
tethered, encapsulated payioad to a mammal, herein referred to as the patient. The method
comprises the sumultaneous steps of directing the patient to swallow oral dosage form
wiile controlling the tether. In some embodiments controlling the tether comprises the use
of a tube to transport liquid into the device, the method alse mcludes mfision of hqud
through the tube using a syringe, pump, or other iquid delivery means. Generally, the step
of controlling the tether comprises, firstly, ensuring that the tether’s proximal end 1s
retained exterior to the patient and, secondly, assisting the patient by feeding the tether mto
the patient’s mouth and throat at a rate compatible with the mgestion of the oral dosage
form 332, That 15, the agent fvpically adjusts the feed rate of the tether so the progress of
the oral dosage form 332 down the esophagus 1s not mpeded by tether-induced drag while
at the same tune the patient does not feel the tether i accunulating m lus or her mouth. In
additional variations, the medical practitioner can also use the tether by securing the section
of the tether located cutside of the patient’s body {1.e.. fo a fixture i the room or to a pari
of the patient).

{0169] The method hurther comprises an optional step of controlling the dehvery
distance of the device. The dehivery distance 1s, essentially, how far mnio the gasiromtestinal
tract the device is penmitted fo travel. Typical devices are designed to be deploved m the
stomach although some devices may be designed to reach only the esophagus whilst other
devices can be mtended to reach the pylorus or beyvond. The step of controlling the delivery
distance is best accomplished with a device attached to a marked tether, whereby the length
of the mgested tether corresponds to the mstantancous delivery distance, which length
being directly readable from a marked tether. Pait of tlus optional step of controlling the

delivery distance is stopping the further ingestion of the tether.
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[0170] In cerfain vanations, the oral dosage forma 352 disselves upon reachung the
stontach and the fluids therein. Onee free from the oral dosage form, the device 330 1s free
to expand mto deploved siate or an active profile. Alternatively, device 3530 expands mto ifs
active profile upon infusion of a hydrating fluid through the fluid transfer member,

[0171] Filler Material Release

{0172} One of skill m the art will nofe that the bunan GI fract 15 wugque among the
abdominal viscera as it is periodically exposed to very cold and hot substances during
routine alimentation. For msiance, the temperature of the stomach 15 known to mcrease o
44°C after mgestion of a hot meal heated to 38°C but quickly refurn to core body
temperature {37-39°C) in 20 minutes. Moreover, the temperatine of the stomach can reach
as high as 487C for between 1-2 minutes if 500 nulhiliters of 33°C tap water 15 consumed
rapidly {under 2 minutes) on an empty stomach. Thus, a biocompatible material that could
be elimmated by melting would tdeally remain stable at core body temperature {37-39°C)
but melf in response to a planned mtervention that raised the temperature m the vicmty of
the brocompatible material to the miaterial’s melting pomt. In the GI tract, such a matenial
would have to wiithstand daily fluctuations m gastric temperature {e.g. after ingestion of a

-
'I

hot meal) and remam stable at temperatures between 37°C and 447C but melt mn response
to a planned mtervention (e.g. consunung 500 millilter of 33°C tap water).

[0173] In some examples it was noted that one material, polycaprolactone (PCL),
has been extruded into a strong monofilament (Japanese publication JP-A05-59611 A) and
has a natural melting point of 60°C, a melting point that is probably not safely usable in
human stomachs. However, PCL can be modified to lower its melting point to more
phvsiologically acceptable temperature. Moreover, the modified polymer can still be
extinded mto a strong monofilament suntable for sunwing and stitching or a filim suitable
for heat weldmg to a membrane. PCL filamentary material with reduced melting
temperatures {7, 15 available from Zeus Industrial Products of Orangeburg, SC, wherem

60 °C > Ty > 45 °C by specification.

{0174] Dehivery of Thermal Exogenouns Substance
{0175} In some variations the degradable material used as release material 106 15

allowed to degrade at ifs natural degradation rate m the mammalian gastric environment. In
other variations, degradation 1s triggered or effected by the mtentional miroduction of an
exogenous substance 120. In additional embodiments, exogenous substance 120 1s

mtroduced orally and at least partially m a liquid format mto the stomach. In the stomach,
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the exogenous substance 120 mixes with the resident gastric fluid to become an immersing
flimd that substantially bathes the construct. Alternatively, the exogenous substance 120
may be mtroduced mto the stomach 1o a solid state, as in a tablet or capsule, typically
accompanied by a liquid, whereby the solid is dissolved and becomes the immersing fhaid,
particularly when mixed with gastric fhuds. In certam embodiments extra-corporal
stinmiation of the exogenous substance 120 may be used.

{0176] In many variations, the release material comprises modified PCL material,
erther as a thin film for degradable patch or as a filamentary material. In geperal, modified
PCL melts at a specified melting temperature, Ty and the temperature of the stomach, Ts,
remains below Ty The exogenous agent for PCL, therefore, comprises an elevated
temperature hquid — at temperature 77 — which raises 75 above 3. The exogenous agent
temperature 77 needed to raise s above Ty 1s based on the design details of entire system;
that 1s, the means of delivery of exogenous substance 120, the design of release matertal
{that 13, for example, stitches, patch or knot), and the specified melting temperature, Ty, of
the modified PCL.

{0177} For example, an mtragastric construct comprising Ty = 48°C medified PCL
will degrade after the rapid ingestion of a large vohume of water with 7; = 35°C. Clearly,
the location of the PCL release material may affect the rate andfor temperature at which the
PCL degrades. The extra-corporal exogenous substance 120 temperature 77 1s hugher than
the melting temperatwre of the PCL to account for cooling of the formulation during transit
to the stomach and due to nuxing with the exssient stomach fuids and for the placement of
the release miaterial. In one example, 1t was found that the rapid mgestion of approximately
500 smiiliter of 55 °C water elevates stomach femperature 7y to at least 48°C, high enough
to dissolve/degrade the modified PCL and allow the device to open and release s hydrogel
contents.

{0178] In another example, an mtragastric construct comprisimg with Ty = 50°C
modified PCL will degrade affer rapid endoscopic mfusion of 300 nulliliter tap water with
T = 65°C, a temperature that 13 too hot for comfortable oral imngestion but which 1s
tolerated by the stomach when the hiqud 1s delivered directly to the stomach. Alternatively,
the exogenous substance 120 may be delivered directly to the stomach via a nasogasiric
tube, agam circumventing the comfort inutations of oral mgestion.

{0179] In another varation, an exogenous substance can be used to raise the

temperature or otherwise change the conditions of bodily fluids fo effect release of the
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device. Additional vanations allow for the use of an exterior energy source {o raise the
temperature of the area surrounding the device. For example, a patient can inpest a
sutficient volume of fhud, followed by the application of an exfernal energy source {e.g..
racdiofrequency or ultrasound) to the extertor of the patient’s abdomen to warm the fhud
within the stomach to the deswred Ty In another varniation, the exogenous substance, e.g.
elemental magnesium, itself causes an exothernuc reaction to oceur o the stomach.
{0180] Yet another approach providing a exogenous substance 120 to an
infragasiric device comprising 7y = 50°C modified PCL 1s the mgestion of 300mL of
alkaline solution {e.g. saturated sodium bicarbonate) pre-warmed fo 55°C. Said selution
mitiates an exothermic reaction upon neuwiralization with the stomach acid, warnung the

stonmach contents above the 50 °C PCL melting point.

{0181} Emptyimng and Deswelling Degradation
[0182] Certam embodiments of the present mnventfion comprise a sysiem for the

rapud degradation and veolume reduction of an mtragastric hvdrogel-contammg medical
device. The system disclosed herein consists of three paired materials: a degradable device
structural element, a hydrogel and a tuned dissolution (or deswelling} solution selected to
degrade the structural element and deswell the particular hvdrogel according to then
underlying chemical properties. The system 15 emploved n the following way: First, an
wfragasiric device contamntng a hydrogel 1s swallowed, ingested or 1nserted mto a patient’s
stomach. The hvdrogel swells when exposed to fluid and takes up space withm the stomach
hunen. Followmg a sufficient residence time determined by the patient or by an
administering healthcare professional, a hydrogel deswelling agent 1s ingested by or
adnunistered to the patient. The deswelling agent (which may be m the form of a solid,
higuid, or gas) causes the device to release the enclosed hvdrogel by degrading a structural
elenment {a stitch, a hne of stitches, a seam, a glue, a patch, a plug, or other known
stractural elements 1o the arf). The deswelling agent then rapidly decreases the volume of
the hydrogel to facilitate pylornic passage and safe distal GI tract transtit.

{0183} Numerous structural elements suscepiible to degradation following exposure
to particular aqueous conditions are known o the arf. Examples mclude the polymer
polyeaprolactone which can be extruded mto plagues, films, monofilaments, plugs, and
other structural elements. Polycaprolactone (available from The DURECT Corporation,
Birmimngham, AL} has a melting temperature of approximately 60° C and can be

thermoformed, molded, or extruded info a number of structural elements known 1 the art.
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Modified PCL with melimg temperatures ranging from ~40-60° € (avadable from Zeus
Industrial Products of Orangebure, SC) can also be thermoformed. molded, or extruded
mto a number of stmctural elements known i the art,

[0184] Device stmctural elements can also be produced from materials that
selectively dissolve when exposed to elevated pH conditions, but remain substantiatly
structurally intact when exposed fo lower pH conditions, For example, stretch-drawn fibers
can be produced from poly{methacrylic acid-co-methyl methacrviate), available as
EUDRAGIT S-100, or poly{methyvl acrvlate-co-methyl methacrvlate-co-methacrylic acid)
co-polymer, available as EUDRAGIT FS-30D, both from Evonik Industries of Darmstadt,
Germany. These polymers can be formulated with Tt Ethyl Citrate {TEC) and extinded
mte filaments which can be nsed to close the seams of an intragastric device. For example,
a 70% EUDRAGIT S§-100 and 30% Tu Ethyl Ciirate {avatlable from Samrudha
Pharmachem of Mumbai, India) mix can be blended and extruded mto fiber using a single
serew extruder. The resulting filament can then be used to sew a seam of an miragastric
device filled with hivdrogel. The resulting fiber and searm remain substantially structurally
stable (for example, having mechanical properties such as strength which do not change
over tume) but rapidly degrade (for example, by dissolving} at a pH greater than about 7.
[0185] Some hydrogels may be deswelled by exposure to an agueous solution
comprising elevated salt concentrations. FIG. 15 illustrates this deswelling effect and
shows the degree of swelling for several cross-linked polvacrvlic acid and cross-linked
polvacrvlanude bydrogels after exposure to solutions confaining various solutes at various
concemtrations. Each subject hydrogel was loaded mto a permeable polvester mesh pouch
and exposed sequentially to the listed environments.

{0186} Pouches were created from 9.5cm x 22.0cm pieces of polvester mesh
{available as China Sik from Ryce of Limeeln, RI), folded in half along the long edge,
closed along the long edge and one short edge with fabric glue {available as Bish’s Tear
Mender from True Value Hardware of Cambridge, MA), and filled with 1.0 gram of one of
the followmg superabsorbent hvdrogels: Waste Lock 770 {available from M2 Polymer
Technelogies, Inc.}, Waste Lock PAM (available from M2 Polviner Technologies, Inc.},
Tramfloc 1001A {available from Tramfloc of Tempe, AZ), Water Crvstal K {available
from WaterCrysials.com), Hydrosource {(available from Castle International Resources of
Sedona, AZ), poly(acrylanude-co-acrvlic acid) potassiun salt {available from Sigma-
Aldrich), and Seil Moist {available from JRM Chemical of Cleveland, OH). The pouches

were closed along the remammng short edge with three square knots of a polvester sewing
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thread, weighed, placed 1 a beaker filled with 330md. fap water, and mcubated at 37C for
1 howr. The pouch was weighed after 30 nunutes and 1 howr in tap water. The pouch was
then submerged m a beaker moubated at 37C contamning 350mL of 2% sodmm chlonde,
blended dog food {150 grams of Adult Advanced Fiiness Dry Dog Food from Hill's
Science Diet blended my S0mL simudated gastrie flwad [2 grams sodmm chiloride, 3.2 grams
pepsi, 7mk hydrochloric acid, brought to 1 liter with tap waler], and brouglt to 1L with
tap water), pH 3 buffer {available as Hydrion pH 3 buffer from: Micro Essential Laboratory
of Brooklvn, NY), and 2.5% calcium chieride for 3.5 bowrs each. In between each of these
mcubations, the pouches were submerged in a beaker containing 350mL tap water
wcubated at 37C. The pouch was weighed after each incubation. The pouches became
lighter after each incubation in the different media but regamned most of their mass after
mcubation m tap water. However, in 2.5% calcium chlonide, each pouch lost a signiticant
amount of mass and could not regam this mass after incubation mn tap water (data not
shown).

{0187} The hydrogels shown i FIG. 15A are comprised of either cross-linked
polyacrvlic acid or cross-linked pelvacryvlamide, materials that are widely used i medical
device applications. As evidenced by this data, adminsiration of a deswelling solution
comprised of 2.5% Calcinm Chlonide could rapidly decrease hydrogel volume by ten times
or more. Therefore, any of the hydrogels disclosed m FIG. SGL7 paired with a 2.5%
Calcnim Chioride deswelling solution constifute a system for ionic strength-based construct
degradation.

[0188] The hydrogels shown iz FIG. 15B are comprised of etther cross-linked
polvacrvlic acid or cross-linked polvacrvlanude, maternials that are widely nsed in medical
device applications. As evidenced by this data, administration of a deswelling selution
comprised of 2.5The composition and fabrication of this bydrogel is reported i the
literature {Gemembart, et al., 2000). A< ewvidenced from the data, swelling extent of this
hydrogel rapidly mereases above pH 3. This bydrogel 1s comprised of highly biocompatible
materials and is therefore suitable for ingestion by a patient as part of a space occupation
device. The hydrogel will swell m a normal gastric environment. When the device 15 ready
to be elinunated, a low pH deswellmg sohution could be admunistered to the patient o
rapudly de-swell the hydrogel.

{0189] FIG. 13C depicts the swelling performance of a chifosan/poly{vinyl alcohol)
superporous hvdrogel i solutions at different pHs. The composition and fabrication of this

hydrogel 1s reported in the hiteranure (Gupta. et al., 2010). As shown m the FIG. 15C, the
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swelhog extent of this bydrogel rapidly decreases above pH 3. This hvdrogel 15 comprised
of highly biocompatible materials and could be swallowed by a patient as part of a space
occupation device. This hivdrogel is swollen with a solution st low pH (below 3). When the
device is ready fo be ehininated, an elevated pH deswelling solution (pH> 3 13
administered to the patient to rapidly de-swell the hydrogel.

j01940] Exemplary embodiment 1: Oue ernbodiment of the system for rapid
hvdrogel construct degradation comprises a hyvdrogel-containing infragastric device and
deswelling agent capable of sinmltaneously opening the device and deswelling the
hydrogel. The construct m this exemplary embodiment 1s fabricated nsing the following
materials: Pouches are created from ©.5cm x 22.0cm pieces of polyester mesh (available as
Chima Sik from Ryco of Lincoln, R}, folded in half along the long edge, closed along the
long edge and one short edge with fabric ghue (available as Bish's Tear Mender from True

——
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Value Hardware of Cambridge, MA). and filled with 1.0 gram of Waste Lock 770 hydrogel
{available from M2 Polymer Technologies, Inc ). The pouch{es}) are closed along the
remaining short edge with, for example, three square knots of medified Polycaprolactone
thread (available from Zens Industrial Products of Orangeburg, SC) processed to melt at
47°C. The corresponding dissolufion solution comprises a 2.5% Calemm Chioride agueous
solution heated to 35°C. This selution degrades the modified polycaprolactone structural
element (knois holding the pouches closed) and deswells the sali-sensitive hydrogel.

{0191} Additional exemplary embodiments: Additional exemplary embodiments of
the system for rapid hydrogel construct degradation are fabricated 1 a sinular manner to
exemplary embodiment 1. The different embodiments comprise different combinations of
"device material”, that 1s, the thread used to close the pouches, hydrogel material, and
dissolution formulation. The table below, discloses these combinations. The following
combinations are for dlustrative purposes only and are not meant to be himuting unless

specifically clammed.
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Polymer Tyvpe Degradation Degradaticn Degradation
Moeode Condition Time
Poly{glveohic acid) Bioahsorbable Graduoal Exposure to water | 2-3 months
bydrelysia or acid
Polv{dioxanons} Bicabsorbable Gradual Exposure to water | 6-5 months
Iordrolysis or acid
Paly(lactic-co- Biocabsorbakie Gradual Exposure to water | 2 months
glyeolic aoid) hydrolvsis or agid
Poly{viayl alcolol) Bioabsorbable Rapid dissolution | Exposwe o any Seconds
aquenus sodution
Methvaorviic acid Bioabsorbable Hydrolysis; Exposure Days at uear
methyl-methacrviate on-demand pH- allkaline pH neuiral pH and
co-polymers dependent mynutes fo hours
dissolution at alkaline pH
Polv{caprolactons} Bioabsorbable Hydrolysis; Exposure to heat & months &
on-demand at tenperafiwes less
temperaiures than melting point,
greater than 88°C seconds af or
above melting
podnt
Polyester Non- Noung None NA
bioabsarbable
Poly{propylene} Non- None None NIA
bioabsorbable
Nylon WNon- None Nese NAA
bioabsorbable
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1. A medical device for occupying a gasiric space within g patient’s body, the
medical device comprising:

a device assembly comprising a sk, a Hlud transfer meniber, and a release
material. the skin formng a penimeter of the device assembly defining a reservow therem,
where the release material 1s coupled to at least a portion of the skin such that the skin and
release material are coupled fo create a physical barrier about the reservoir, where the skin
1s liguid impermeable and where the fluid transfer member permiis delivery of fluids mto
the reservour through the physical barrier;

the device assembly having a deplovment profile and an active profile, where the
deployment profile 1s smaller than the active profile and permits deployment of the device
assembly within a gastric space m the patient’s body,

a filler matersal retained within the reservoir by the physical barrier and configured
to expand as fhud 13 delivered through the fhud transfer member to cause the device
assembly fo expand from the deplovment profile to the active profile such that the device
assembly occupies at least a portion of the gastric space withun the patient’s bodyv; and

wherem exposure of the release material to an exogenous substance opens at least
one path in the physical barrier such that the filler matenial can interact with flmds of the
patient’s body and/or pass mto the patient’s body resulting m reduction of a size of the

deployment profile.

2. The device of clanm 1, where the fluid transfer member further comprises a
sealable fluid path.
3. The device of claim 2, where the fluid transfer member further comprises a

conduit having a proximal end and a device end, where the device end of the conduit i
flexible to accommmodate swallowmg by the patient and the conduit ts coupled to the
sealable fluid path, where a length of the conduit pernuts deliverv of fluid mto the reservon
when the device assembly 15 located withimn the patient’s body and the proximal end 13

positioned outside of the patient’s body
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4. The device of clamm 3, where the condurt 1s detachable from the sealable
fluid path when pulled away from the sealable path, wherein the sealable path is configured

to form an effective seal npoun removal of the conduif.

5. The device of claim 3, where the sealable flmd path 15 configured to
collapse to be substantially sealed when the device asserbly assumes the aciive profile and

the conduit is detached from the sealable fhud path.

6. The device of clanm 3, where the conduit comprises a shidable fit with the
sealable fluid path.
7. The device of clamm 3, where the filler material comyprises a semi-sehid

consistency when expanded to minuc natural substances within a gastric space.

& The device of claim 1, further comprising an elongate condutt having a
proximal end and a device end, where the device end 1s flexible to accommuodate
swallowmg by the patient, where the sealable fluid path comprises a flexible elongate
tunnel extending from the reservorr to an extertor of the skin, where the device end of the
condut 1s removably located within the flexible elongate tunnel structure, such that upon
removal of the condwt the flexible elongate tunnel structure mereases a resistance to

movement of substances therethrough to form a seal.

9. The device of clamm 1, where the fhuid transfer member further comprises a
wick element where a first end of the wick element is in flud commmuication with the
reservoir and a second end of the wick element extends out of the sealable fluid path such
that when positioned within the stomach of the patient, the wick drawmg flmid from the

stomach of the patient mto the reservoir.

180, The device of claim 9, where the sealable fluid path 1s configured to
compress the wick element to seal the sealable fluid path as the device assembly assumes

the active profile.

11. The device of clanm 9, where the wick element remains within the reservoir
as the device assembly assumes the aciive profile such that the sealable fluid path seals as

the filler material expands within the reservorr.
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12 The device of claim 1, where the skin comprises at least one opening and

where each of the at least one openings are covered by the release material.

13, The device of claim 12, where the release material comprises a phirality of

discrete porfions covening a pluralify of openings tn the skin

14, The device of claim 12, where at least a portion of the release material
comprises a shape that approxunates a shape of the deplovment profile, reducing the

amwount of deformation of the release material.

15 The device of clanm 1, where a portion of the skin defining an opening 13
mechanically bound together by a portion of the release matenial o close the physical

brarrier.

16. The device of claim 13, where the at least two edges of the skin are located

on an iiferior of the device assembly.

17. The device of claim 1. where the release material is located on an mterior of

the reservoir such that the release material 1s physically separated from bodily fhuds.

18.  The device of claim 1, where the device assembly when in the active profile
as a result of the expanded filler material comprises a semi-solid consistency simtlar to

natural substances within the body.

19. The device of clamm 1, where the skin comprises a low a moisfure vapor

{ransmission rate.

2. The device of claim 1, where the filler material comprises a hydrodgel.
21, A method for temporarily occupying a gastric space i a body of a patient.

the method comprising

provichng a device assembly having a conduit comprising & Hexible end portion free
of rigad and/or senu-rigid materials to enable swallowmg of the device assembly and the
flexible end portion, where the flexible end portion has an end that extends within a
reservolr of the device assembly.

deploying the device assembly within the gastric space;

delivering a flid through the supply tube such that the device assembly expands to
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an active profile that occupies a sufficient volume withun the gastiic space {o provide a
therapeutic effect; and

withdrawing the supply fube from the device assembly allowmg the device
assemnbly to self seal and permit the device assembly to remain within the gastric space for

a pertod of time.

22 The method of claim 21, where the device assembly finther comprises a
higuid mapermeable skin material that is coupled to a release material to form a physical
barrer, the method further comprising delivering an exogenous substance to the gastric
space that causes disraption of the release material and allows the device assembly fo

reduce 1t size.

23 The method of clatm 22, where the exogenous substance comprises a fhud

having a temperature greater than body temperature.

24, The method of claim 22, where the exogenous substance comprises a
material that ratses a temperature within the gastiic space, which causes disrupiion of the

release material

25, The method of claim 21, where the device assembly further comprises a
filler material within the reservorr that expands when combined with the fluid, where
delivering the fluid comprises delivering the fluid untid the filler material expands the

device assembly fo the active profile.

26. The method of clam 21, where the filler material comprises a substance

selected from the group consisting of a hydrogel. a igud or a gas.

27.  The method of claim 21, where deploving the device assembly comprises
deploving a pluraltiy of device assemblies such that the plurality of device assemblies

occupy the sufficient volume to provide the therapeutic effect.

28, A medical device for occupying a gastric space within a patient’s body, the
medical device comprising:

a device assembly compristng a skin, a fluid transfer member, the skin formung a
perimeter of the device assembly defining a reservornr therein. where the skin is hqud

nnpermeable and where the fluid fransfer member comprises a flexible elongate fhud path

e
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that pernuts delivery of fluds mio the reservorr;

the device assembly having a deployment profile and an active profile, where the
deployment profile 15 smaller than the active profile and permils positioning of the device
assemnbly within the patient’s body via swallowing of the device assembly;

a filler material retatned within the reservounr and configured to expand as flmd 15
delivered fhrough the fhud transfer member to cause the device assembly o expand from
the deplovment profile to the active profile such that the device assembly occupies at least
a portion of the gasiric space within the patient’s body; and

an elongate conduit having a proximnal end and a device end, where the device end
1s flexible to accommodate swallowmg by the patienti, the elongate condut confignred to
deliver fluid through the fluid transfer member, where the device end of the condutt 1s
removably located withun the flexible elongate fluid path, such that upon removal of the
conduit a flow resistance of the flexible elongate fluid path 1s sufficient to prevent filler

material from escaping.

28 The device of clamm 28, where the conduit comprises a slidable fit with the

sealable path.

30.  The device of claim 28, where the filler material conprises a semi-solid

consistency when expanded to minuc natural substances within a gastric space.

31,  The device of ¢laim 28, where the skin comprises at least one opening and

where each of the at least one openings are covered by the release material.

32, The device of claim 31, where the release matertal comprises a plurality of

discrete portions covering a phurality of openmgs in the skin

33 The device of clamm 31, where the device assembly can be reduce to at least
Sml velume when in the deplovinent profile and where af least a portion of the release
material comprises a shape that approximates a shape of the deployment profile reducing

the amount of deformation of the release material.

34, The device of ¢laim 28, where the skin comprises at least two edges that are
mechanically bound together by a portion of the release material to close the physical

barrier.
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33, The device of elaim 34, where the at least tivo edges of the skin are located
on an interior of the device assembly.
3a. The device of clatm 28, where the release matenial s located on an interior

of the skin such that the release material 1s phvsically separated from bodily flmds.

37. The device of clatm 28, where the device assembly when m the active
profile as a result of the expanded filler material comprises a semi-solid consistency suntlar

to natural substances within the body.

38 The device of clanm 28, where the skin 15 configured to have a low a

moishure vapor {ransmission rate

39, The device of claim 28, where the filler material comprises a flmd.
40.  The device of claim 28, where the filler material comprises a hyvdrodgel.
41, A medical device for occupving a gastric space within a patient’s body, the

medical device comprising:

a device assembly comprising a skin, a fluid trapsfer member, and a release
material, the surface laver forming a pertmeter of the device assembly defining a reservoir
therem, where the release material is coupled to at least a portion of the skin such that the
skin and release material form a physical barrier about the reservoir and where the fhud
transfer member comprises a flexible elongate valve extending withm the reservotr;

a conduit having a proximal end extending from outside of the pertmeter of the
device assembly and a flexible device end extending through flexible elongate valve, the
flexible device end having a compliance to pernut swallowing of the device end and device
assembly;

a filler material refained within the reservoir by the physical barrier and configured
to expand as fhud 13 delivered through the fhud transfer member to cause the device
assembly to expand from a deployment profile to an active profile such that the device
assembly occupies at least a portion of the gastric space within the patient’s body 1n the
active profile;

wherem the conduit device end 1s removable from the flexible elongate valve upon
assunung the active profile, wherein upon removal of the device end from the flexible

elongate valve, a flow resistance of the flexible elongate valve prevents filler material from
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escaping therethrough; and
wherem exposiue of the release material to a substance not naturally produced i

the body disrupts the release malerial and opens at least one path in the physical barrier.

42, The device of claim 41, where the condutf comprises a slidable fit with the
sealable path.
43, The device of claim 42, where the filler material comprises a senu-solid

consistency when expanded to mimic natural substances within a gastric space.

44, The device of clanm 42, where the skin comprises at least one opening and

where each of the at least one openings are covered by the release material.

43, The device of claim 41, where the release material comprises a plurality of

discrete portions covering a plurahity of openings i the skin

46. The device of claim 41, where the device assembly can be reduce to at least
Sml volume when in the deployment profile and where at least a portion of the release
material comprises a shape that approximates a shape of the deployment profile reducing

the amount of deformation of the release material.

47. The device of clamm 41, where the sk comprises at least two edges that are
mechanically bound together by a portion of the release matenial o close the physical

brarrier.

48. The device of claim 47, where the at least two edges of the skin are located

on an iiferior of the device assembly.

49 The device of clain 41, where the release material is located on an interior

of the skin such that the release material 1s physically separated from bodily fluids.

56. The device of clamm 41, where the device assembly when m the active
profile as a result of the expanded filler material comprises a semi-solid consistency stnular

to minc natural substances within the body.

51, The device of elaim 41, where the sk comprises a low a moisture vapor

{ransmission rate
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52, The device of elaim 41, where the filler matenial comprises a fluid or gas.
53, The device of clamm 41, where the filler matenial conprises a hvdrodgel
54, A medical device for occupving a gastric space within a patient’s body, the

medical device comprising:

a device assembly comprising a skin and a fluid transfer member, the surface layer
formung a peruneter of the device assembly definmg a reservorr therein;

a conduit having a proxunal end extending outside of the pernmeter of the device
assembly and a device end extending through the fluid transfer member such that the
conduit 1s i fhud communication with the reservon, wherein the conduit comprises a
hvdroscopic material that pulls fluid from the gasirie space mto the reservou; and

a filler material retamed within the reservoir by the physical barrier and configured
to expand as flmd s delivered through the fhud transfer member to cause the device
assembly to expand from a deploviment profile to an active prefile such that the device
assembly occupies at least a portion of the gastric space within the patient’s body 1 the
active profile, wheremn m the active profile the expanded filler material canses closure of

the fluid transfer member to prevent the conduit from: pulling fluid mto the reservom.

35, A method for temporarnily occupying a gastric space m a body of a patient,
the method comprising

providing a device assemibly having a hydroscopic member extendmg from an
exterior of the device assembly into a reservoir of the device assembly, a filler matenial
located within the reservoir and where the device assembly and hydroscopic member are
capable of bemng swallowed by the patient;

wherem after positioned within the gastric space, the hvdroscopic memmber absorbs
fhuds within the gastric space and delivers the fluids mto the reservon such that the fhuds
combine with the filler material to expand the device assembly tnio an active profile umiil
the device assembly self-seals; and

delivering a substance to the gasiric space to cause a portion of the device assembly
to degrade and allow the expanded filler material to escape from the reservoir and pass

withun the body of the patient.

56, A medical device for occupying a gastric space within a patient’s body, the

medical device comprising:

LA
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a device assembly comprising a skin, a fluid vansfer member, and a release
material, the skin forming a perimeter of the device assembly defining a reserveir therem,
where the release material is coupled to at least a portion of the sk such that the skin and
release material are coupled to create a physical barrier about the reservoir, where the skin
1s liquid impenimeable and where the fluid transfer member pernuts delivery of thads mito
the reservon through the physical bamier;

the device assembly having a deployiment profile and an active profile. where the
deployvment profile 15 smaller than the active profile and permiis deplovinent of the device
assembly within a gastric space in the patient’s body;

whereupon fhuid entering the reservon causes the device assembly to expand from
the deplovment profile to the active profile such that the device assembly occupies at least
a portion of the gasiric space within the patient’s body; and

wherem application of an exogenons substance opens at least one path i the
physical barrier such the fhuds exit the reservorr resulting i reduction of a size of the

deployment profile.
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