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DESCRIPTION

Description

FIELD

[0001] This invention relates to an expanded device and its uses in human medical care, which
include, inter alia, appetite suppression in a subject in need thereof and kits comprising
thereof.

BACKGROUND

[0002] The prevalence of overweight and obesity is increasing at an alarming rate, and obesity
has become one of the most important avoidable risk factors for morbidity and mortality. Based
on a healthy body mass index (BMI), about one-third of the US adults are considered obese

(BMI = 30 kg/m?) and an additional third is overweight (BMI = 25 kg/m?). Due to the medical
and psychosocial impact of being overweight, as well as the difficulty in making sustained
improvements in diet and physical activity, patients often turn to over-the-counter (OTC)
proprietary weight-loss products containing single or multiple dietary supplements (e.g., herbs,
vitamins, minerals, amino-acids).

[0003] Another approach to induce weight loss is to increase satiation and reduce the urge for
food intake by administering devices that swell in the stomach and after residence time therein
are evacuated through the GI (gastrointestinal tract). Such commercial products are:
"Formoline" (Certmedica International GMBH), "CM3" (Easyway GMBH), "The Fill Pill" (Holms
Enterprises Inc.), "Zalak B" (Arcadia Herba Ltd.), "Avantrx" (Biosyntrx, Inc.), "PREE"
(Wellosophy Corp.).

[0004] The efficiency of most of these known devices depends on parameters such as: extent
of swellability of the device in situ, device size and/or specific shape to ensure device residence
in the stomach for minimum time period, strength of the swelled device to withstand excessive
gastric pressures, strength of the device to stimulate the mechanoreceptors on the stomach
wall, ability to encase the device into a swollowable size capsule, ability of the device to create
large and effective volume in the stomach, ability of the device size and shape to imitate
stomach functioning to the existing of solid parts and to delay the content emptying,
compatibility with dynamic gastric changes (pH, conductivity, water content, foods and drugs),
capability of the device to decline and pass the pylorus (a barrier between the gastric and
intestine) after residence time in the stomach, degradation in the intestine to avoid Gl
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obstractions.

[0005] US 2011/015665 A1 (MARCO DORON JIL] ET AL) 20 January 2011 (2011-01-20),
discloses background information.

[0006] US 7 879 355 B2 (STERLING BERNHARD B [US] ET AL) 1 February 2011 (2011-02-
01), discloses background information.

[0007] WO 2007/109904 A1 (ELECTRONIC DIETARY FOODS INC [CA]; MINTCHEV MARTIN
[CA]; YADID-PECHT 0) 4 October 2007 (2007/10/04), discloses background information.

[0008] WO 2009/086119 A2 (7L LLC [US]; KASIC JAMES Il [US]) 9 July 2009 (2009-07-09),
discloses background information.

[0009] WO 2010/045477 A2 (OBALON THERAPEUTICS IC [IS]; BRISTER MARK C [US];
PATEL KAUSHIK [US];) 22 April 2010 (2010-04-22), discloses background information.

GENERAL DESCRIPTION

[0010] According to an aspect of the invention, there is provided a device as set out in claim 1.
Further aspects and preferred embodiments are defined in the dependent claims. Any aspects,
embodiments and examples of the present disclosure which do not fall under the scope of the
appended claims do not form part of the invention and are merely provided for illustrative
purposes.

[0011] Embodiments of the present invention provide a device comprising at least one
compartment having an external biodegradable film enclosing a composition comprising at
least one gel forming compound, wherein said at least one compartment is encased within a
gastric degradable swallowable size capsule.

[0012] In some embodiments, said composition further comprises at least one gas forming
compound.

[0013] The term "compartment” should be understood to encompass a separate division or
section having a space enclosed by said external biodegradable fiim. Said compartment may
be in any shape or form suitable for the purposes of the device of the invention. Furthermore,
a device of the invention may include one or more of said compartments, which in some
embodiments may be interconnected to one another or separated. Said compartment of the
invention has an initial volume (i.e. its volume when encased (for example folded) within said

swallowable size capsule, is between 0.13 cm?3- 2.4 cm3 which is increased to an expanded

volume upon its use in the stomach (up to 150 cm?3).
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[0014] In some embodiments, said at least one compartment has a total filing volume at the

expanded state (defined at 37°C for 1 hour) of at least 1 cm®. In further embodiments, said
compartment has a filling volume of about 1, 2, 3,4,5,6,7, 8,9, 10, 15, 20, 25, 30, 35, 40, 45,
50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100, 105, 110, 115, 120, 125, 130, 135, 140, 145, 150

cm?®. In other embodiments, said compartment has a filling volume of between about 3 cm? to
about 150 cm3. In other embodiments, said compartment has a filling volume of between about
3 cm? to about 70 cm?3. In yet other embodiments, said compartment has a filling volume of
between about 8 cm? to about 30 cm?. In further embodiments, said compartment has a filling
volume of between about 40 cm® to about 70 cm?®. In some further embodiments, said
compartment has a filing volume of between about 1 cm?3 to about 15 cm3. In yet further

embodiments said compartment has a filling volume of between about 80 cm? to about 150

cmd,

[0015] In other embodiments, said single compartment has dimensions of between about 15 to
about 95 mm in max external length and between about 5 to 45 mm in max external width. In
yet other embodiments, said compartment has a max external elongation of about 15, 16, 17,
18, 19, 20, 25, 35, 45, 55, 65, 75, 85, 95 mm and max external wideness of about 5,6, 7, 8, 9,
10, 15, 20, 25, 30, 35, 40, 45 mm. In yet some other embodiments, said compartment has
dimensions of between about 50 to about 75 mm in max external length and between about 12
to about 25 mm in max external width. In yet further embodiments, said compartment has a
max external elongation of about 50, 55, 60, 65, 70, 75 mm and max external wideness of
about 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25 mm.

[0016] In some other embodiments, said device of the invention has a mass of between about
1 to about 150 gr at the expanded state (defined at 37°C for 1 hour). In yet other
embodiments, said device of the invention has a mass of about 1, 2, 3,4, 5,6, 7,8, 9, 10, 11,
12, 13, 14, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100, 105, 110,
115, 120, 125, 130, 135, 140, 145, 150 gr at the expanded state. In further embodiments, said
device of the invention has a mass of between about 8 to about 35 gr at the expanded state. In
yet further embodiments, said device of the invention has a mass of about 8, 9, 10, 11, 12, 13,
14, 15, 20, 25, 30, 35 gr at the expanded state.

[0017] The term "external biodegradable fiim" (also referred herein as "envelope film") should
be understood to encompass a single or multilayered film made of biodegradable material or a
combination of materials forming the perimeters (walls) of said compartment of a device of the
invention and enclosing within said compartment said composition comprising said at least one
gel and/or gas forming compound.

[0018] When referring to a "biodegradable film" it should be understood to mean that said film
is degraded or film's properties are deteriorated when exposed to biological environment (i.e.
in a biological system, or similar in vitro environment simulating conditions of such biological
system, such as gastric tract of a treated individual). In some embodiments, degradation or
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deterioration of said film is manifested by the reduction in one or more of film's physical
properties such as for example film integrity, tensile strength and/or elasticity of said film.

[0019] In some embodiments, said external biodegradable film has a thickness of less than 70
microns. In further embodiments, said external biodegradable film has a thickness of between
about 3 to about 60 microns. In yet other embodiments, said external biodegradable fiim has a
thickness of about 3, 4, 5, 6, 7, 8, 9, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60 microns. In
further embodiments, said external biodegradable film has a thickness of between about 10 to
about 30 microns. In yet other embodiments, said external biodegradable film has a thickness
of about 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30
microns.

[0020] In other embodiments, said external biodegradable film is a multilayered film (i.e.
formed from more than one layer). In some embodiments, said multilayered film has at least
two different layers. In other embodiments, said multilayered film has at least three different
layers.

[0021] In yet other embodiments, said external biodegradable film is enterically degradable
(i.e. its properties are deteriorated, reduction in one or more of tensile strength and/or
elasticity, upon exposure to a biological system or its similar in vitro environment, for example
in the intestine).

[0022] In further embodiments, said external biodegradable film is formed by any method
known in the art, including but not limited to: blowing, casting, extrusion, coating, lamination
and any combination thereof.

[0023] In yet further embodiments, two layers of said external biodegradable fiim are
connected by gluing, welding, suturing, sealing, pressing or any other method known in the art
to form a closed "pocket" enclosing said at least one gel and/or gas forming compound,
defined above and below as the compartment.

[0024] In some embodiment, said external biodegradable film of a compartment of a device of
the invention is foldable in a manner that enables its enclosure in a swallowable capsule (i.e.
when folding the external biodegradable film or said compartment made of film, said film is not
brittle or suffers any breakage).

[0025] Thus, as defined herein above and below, a capsule of a device of the invention, i.e. a
swallowable size capsule, encases said at least one compartment in a folded or non-expanded
form.

[0026] When administered to a patient in need thereof, said capsule is being swallowed orally
and delivered to the stomach. Upon its reach to the stomach (see Fig. 1), said encasement of
said capsule is degraded exposing said at least one compartment to the stomach fluids (de-
capsulation of said compartment).
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[0027] In further embodiments when said device of the invention reaches the stomach (i.e. in
situ), said external biodegradable film of said at least one compartment allows the penetration
of liquid into said compartment, thereby forming a gel and/or gas within said compartment and
at least partially filling (expanding) the volume of said compartment. Thus, upon formation of a
gel and/or gas in said at least one compartment, said compartment is defined to be in its open
or expanded form, substantially to said full filling volume of said at least one compartment. In
some embodiments, said at least one compartment is maintained in situ (in the stomach) in its
expanded form (i.e. maintains its substantially full filing volume) for a period of at least 0.5 hrs.
In other embodiments, said at least one compartment is maintained in situ in its expanded form
for a period of 3 hrs to 8 hrs. In further embodiments, said at least one compartment is
maintained in situ in its expanded form for a period over 8 hrs. In other embodiments, said at
least one compartment is maintained in situ and evacuates from the stomach after less than
about 24 hrs from administration, leave the stomach clean from device and ready for next
administration. In other embodiments, said at least one compartment is maintained in situ
between about 1 to about 30 days.

[0028] In some embodiments, said film of said at least one compartment is being gradually
degraded and disintegrated (i.e. said envelope fim is being gradually degraded and
disintegrated so that compartment shape and size is reduced gradually). It is noted that
degradation of said film could be achieved by any process including: mechanical degradation
(such as gastric/intestine pulses), chemical degradation (such as acidic/basic pH) or biological
degradation (such as enzymatic activity). In some further embodiments degradation of said at
least one compartment is achieved after residing in the stomach for a period of between about
0.5 hrs to 30 days.

[0029] Fig. 1 shows the route of a device of the invention in the body. After swallowing, said
device reaches the stomach, wherein said external capsule is degraded, exposing folded at
least one compartment to the stomach's environment. Said folded compartment unfolds while
expanding upon its contact with the stomach's fluids (expansion of said at least one
compartment is achieved upon liquid reaching said composition comprising at least one gel
or/and gas forming compound in said at least one compartment, thereby forming a gel/gas),
and eventually reaches a 3-dimensional structure with an expanded volume. After a
predetermined residence time in the stomach, said at least one compartment declines and is
evacuated through the pylorus into the intestine, where it is degraded and then evacuated from
the body. In some embodiments the degradation of the external film of said at least one
compartment may be initiated or occur in the stomach.

[0030] In some embodiments, said external biodegradable film comprises at least two layers,
each of which may be formed from at least one polymer. In other embodiments each layer may
be formed from at least two polymers.

[0031] In some embodiment of the invention, said first layer of an external biodegradable film
of the invention is hydrophilic. In some embodiments said second layer of said external
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biodegradable film is an enteric layer (i.e. substantially maintains its properties under gastric
conditions however degradable under intestine conditions).

[0032] In some embodiments of the invention, said external biodegradable film comprises at
least one layer. In some embodiments said at least one layer is an enteric layer or non-enteric
layer.

[0033] In further embodiments, said external biodegradable film has a tensile strength under
dry conditions of between about 10 to about 80 MPa. In yet further embodiments, said external
biodegradable film has a tensile strength under dry conditions of about 10, 11, 12, 13, 14, 15,
16, 17, 18, 19, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80 MPa. In other embodiments,
said external biodegradable film has a tensile strength under dry conditions of between about
20 to 30 MPa. In yet other embodiments, said external biodegradable fiim has a tensile
strength under dry conditions of about 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 MPa.

[0034] In some embodiments, said external biodegradable film has a tensile strength under
wet conditions of between about 4 to about 40 MPa. In some other embodiments, said external
biodegradable film has a tensile strength under wet conditions of about 4, 5, 6, 7, 8, 9, 10, 11,
12, 13, 14, 15, 16, 17, 18, 19, 20, 22, 23, 24, 25, 30, 35, 40 MPa. In yet some embodiments,
said external biodegradable film has a tensile strength under wet conditions of between about
6 to about 12 MPa. In yet some other embodiments, said external biodegradable film has a
tensile strength under wet conditions of about 6, 7, 8, 9, 10, 11, 12 MPa.

[0035] In further embodiments, said external biodegradable film has elasticity (elongation at
break) under wet conditions of between about 10 % to about 100 % elongation. In yet further
embodiments, said external biodegradable film has elasticity of about 10, 11, 12, 13, 14, 15,
20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100 % elongation. In other
embodiments said external biodegradable film has elasticity (elongation at break) under wet
conditions of between about 10% to about 45% elongation. In other embodiments, said
external biodegradable film has elasticity under wet conditions of between about 20 % to about
35 % elongation. In yet other embodiments, said external biodegradable film has elasticity
under wet conditions of about 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 %
elongation.

[0036] In some embodiments, when measured under Gastric Fluid Stimuli (GFS pH=1.2),
reduction in elasticity and tensile strength was observed after about 5 hrs. In other
embodiments, when measured under Intestine Fluid Stimuli (IFS pH=6.5), reduction in
elasticity and tensile strength was after less than 2 hrs. In other embodiments, residence time
of said at least one compartment in the stomach is at least 0.5 h. In other embodiments,
residence time of said at least one compartment in the stomach is less than 24 hrs. In further
embodiments, residence time of said at least one compartment in the stomach (i.e. the time
the device is maintained in the stomach in any form, either folded or expanded, before
evacuation) is between about 0.5 hrs to about 30 days.
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[0037] In some embodiments, said external biodegradable fiim comprises at least one
mechanically or chemically formed aperture. In other embodiments said compartment
comprises at least one mechanically or chemically formed aperture. Said aperture may be
macroscopic or microscopic. In further embodiments, said external biodegradable film is free of
apertures.

[0038] The term "gel forming compound” is meant to encompass any compound that is
capable of absorbing any type of liquid(s) in contact therewith, thereby forming a three
dimensional gel matrix (i.e. a three dimensional formation of the polymer). In some
embodiments said gel forming compound is a polymer. In some embodiments said gel forming
compound may be charged (i.e. charged gel forming compound) or neutral.

[0039] In some embodiments the gel matrix can be cross-linked. The term includes
compounds from any source, being a natural source (wherein said compound forms a
biopolymer), a synthetic source or a semi-synthetic source, and any combinations thereof.

[0040] Without being bound by theory, the molecular weight of the gel forming compounds and
the degree of cross-linking within the gel matrix are the major factors that dictate the gel's
consistency (e.g. hardness or rigidity) and contributes to its rheological properties (e.g.
viscosity). Non-limiting examples of gel forming compounds include hydrogels, organogels,
xerogels, and any combinations thereof.

[0041] In some embodiments, said at least one gel forming compound is selected from: (i) a
biopolymer source such as for example: Gelatin, Alginate, Chitosan, Dextran, Collagen,
Hyaluronic-acid, Polyglutamic-acid, and Elastin; (ii) semi-synthetic or synthetic polymer source,
such as for example: Calcium polycarbophil, Acrylamides, Styrene maleic anhydride,
Polyethylene oxide, Polyacrylic-acid, Polyethylene glycol, Carboxy Methyl Cellulose, Poly Vinyl
Pyrrolidone, Sodium Polyacrylate, Hydroxypropyl Methyl Cellulose, and any combinations
thereof. In further embodiments, said at least one gel forming compound is a combination of at
least one compound from the list of group-i and at least one compound from the list of group-ii.

[0042] In some embodiments at least one gel forming compound of a composition of the
invention may be further cross-linked.

[0043] In accordance with the invention, said at least one gel forming compound has a swelling
ratio of about 10 to 100 times-fold (w/w) (under conditions of: gastric pH at 37°C for 1 hour).

[0044] The term "swelling ratio" represents the expansion extent of said gel forming compound
between the state prior to adsorbing liquid (i.e. dry or semi dry form) and after adsorbing the
maximal possible amount of liquid. Said swelling ratio is defined by weight-based and
calculated according to the following equation: [wet weight - (dry weight*k)]/[(dry weight*k)].
The constant k represents the forming materials that are left after expansion of the device
under the above conditions.
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[0045] Gel forming compounds have the following advantages: (1) a much faster swelling
degree that would be more useful for stomach specific delivery systems (2) unchanged
molecular entity of the materials thus no alteration regarding the complex toxicity is expected.
Gel forming compounds further provide rigid consistency to the compartment after absoption of
liquid (refers herein to water or gastric fluid) that prevents to some degree leakage of the filler
under bursting, rupturing and/or puncturing of the envelop-film. Moreover, gel forming
compounds which are cross-linked reach higher rigidity than non-cross linked compounds.

[0046] In some embodiments said composition comprises at least one charged gel forming
compound and at least one compound having an opposite charge, constructing a PEC (Poly
Electrolyte Complex) formation upon liquid adsorption. In some embodiments, said at least one
charged forming compound is selected from the following list: Polyvinyl acetate diethyl amino
acetate (AEA), Poly-lysine, Chitosan, Polymethacrylate (Eudragit E), Poly-arginine. In other
embodiments, said opposite charged compound is selected from the following list: Gelatin,
Hyaluronic-acid, Sodium Poly-acrylate, Heparin, Poly acrylic-acid (Carbomer), Alginate, Pectin,
Carboxy methyl cellulose. In some embodiments, at least one of said charged forming
compound and/or at least one of said opposite charged compound, within said PEC, might be
a gel forming compound and can be used for said device purposes.

[0047] In further embodiments, said at least one compound having an opposite charge, is
added in excess (i.e. above the analytical amount of said charged gel forming compound). It is
stipulated that addition of said at least one compound having an opposite charge in excess
results in a large osmotic swelling force in addition to charge repulsion effect which together
support in a massive fluid intake.

[0048] In some embodiments the ratio between said at least one charged gel forming
compound and said at least one compound having an opposite charge is between about 99:1
to about 50:50. In other embodiments said ratio is about 99:1, 95:5, 90:10, 85:15, 80:20,
75:25, 70:30, 65:35, 60:40, 55:45, 50:50.

[0049] In some further embodiments said at least one charged gel forming compound is at
least one SAP (Super Absorbent Polymer) allowing the swelling.

[0050] The term “Super Absorbent Polymer" is meant to encompass a number of cross-linked
polymers, all have the basic ability to absorb massive quantities of liquids, such as water (or
liquids containing water). They absorb water using the process of osmosis (water molecules
pass through a barrier from one side to the other). When water passes the barrier (herein the
external biodegradable film) and comes in contact with the polymer, the polymer swells. Non
limiting examples of SAP are: Poly ethylene glycol (PEG), Poly glutamic-acid (PGA), Poly-
acrylamid, Alginic-acid, Dextran, Poly acrylic-acid, Ethylene maleic, Carboxymethylcellulose
(CMC), Pullulan, Starch, and any combinations thereof.

[0051] In yet further embodiments, said composition comprises at least one said charged
forming compound acting as a linker within the PEC that forms a rigid gel within said at least
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one compartment that is non-leachable (i.e. the gel does not leach out of said compartment
even upon break of said external biodegradable film).

[0052] Is some embodiments, said composition comprising said gel forming compound of said
at least one compartment is being gradually degraded and disintegrated after it absorbs liquid
and forms said gel. It is noted that degradation of said gel could be achieved by any process
including: mechanical degradation (such as gastric/intestine pulses), chemical degradation
(such as acidic/basic pH) or biological degradation (such as enzymatic activity).

[0053] In some further embodiments degradation of said at least one compartment is achieved
after residing in the stomach for a period of between about 0.5 hrs to 30 days.

[0054] In some embodiments upon formation of a gel in said at least one compartment, said
compartment reaches between about 50 to 90% of its full spreading at a period of between
about 5-60 min after contact with stomach fluids. In other embodiments, said compartment
reaches between about 50 to 90% of its full spreading at between about 10-20 min after
contact with stomach fluids. In further embodiments, said compartment reaches between about
50 to 90% of its full spreading at between about 5-15 min after contact with stomach fluids.

[0055] In some embodiments upon formation of a gel in said at least one compartment, said
compartment reaches at least about 50 to 90% of its maximal weight at between 5-120 min. In
other embodiments, said compartment reaches at least 50 to 90% of its maximal weight at
between about 10-60 min after contact with stomach fluids. In further embodiments, said
compartment reaches at least 50 to 90% of its maximal weight at between about 15-30 min
after contact with stomach fluids.

[0056] In some embodiments upon formation of a gel in said at least one compartment, said
compartment reaches a rigidity that measured by holding maximal internal pressure of 0.15-
1.50 atm. In other embodiments, said compartment reaches rigidity under pressure of 0.50-
1.00 atm. In further embodiments, said compartment reaches rigidity under pressure of 0.20-
0.50 atm.

[0057] In some embodiments, the formation of a gel from said at least one gel forming
compound in said at least one compartment may occur at pH <6. In other embodiments the
formation of a gel from said at least one gel forming compound in said at least one
compartment may occur at a pH of about 2, 3, 4, 5 or 6.

[0058] In other embodiments, the formation of a gel from said gel forming compound in said at
least one compartment occurs under surrounding (i.e. liquid surrounding said compartment)
conductivity of between about 5 to about 35 mS. In other embodiments the formation of a gel
may occur at conductivity of about: 5, 10, 15, 20, 25, 30, 35 mS.

[0059] In some embodiments, at least one said gel forming compound is in the form of a
powder. In other embodiments, at least one said gel forming compound is in the form of a
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liquid.

[0060] In some embodiments, at least one said gel forming compound is in the form of a film
(referred as "gel-fiim" in some embodiments). Under these embodiments, said gel-film
comprises film forming compounds (other than said gel forming compound listed above), such
as for example: hydrophilic film-former, hydrophobic film former, non-degradable film former,
degradable fiim former, plasticizers, binders, super absorbent polymers, co-polymers,
osmognates, and so forth. Said gel-flm may be formed by any method known in the art,
including but not limited to: blowing, casting, extrusion, coating, lamination and any
combination thereof.

[0061] In some embodiments, said gel-flm comprises at least two layers. In further
embodiments, at least one layer of said gel-film is composed of at least one gel forming
compound. In other embodiments, said gel-film may be formed from at least two layers, each
of which comprises independently at least one gel forming compound, which may be the same
or different. In further embodiments, a device of the invention may comprise at least two (the
same or different) gel films.

[0062] In some embodiments, said gel-film has a thickness of less than 1500 microns. In
further embodiments, said gel-film has a thickness of between about 50 to about 300 microns.
In yet other embodiments, said gel-film has a thickness of about 50, 60, 70, 80, 90, 100, 110,
120, 130, 140, 150, 160, 170, 180, 190, 200, 210, 220, 230, 240, 250, 300, 400, 500, 600,
700, 800, 900, 1000, 1100, 1200, 1300, 1400, 1500 microns. In further embodiments, said gel-
film has a thickness of between about 160 to about 250 microns. In yet other embodiments,
said gel-film has a thickness of about 160, 170, 180, 190, 200, 210, 220, 230, 240, 250
microns.

[0063] In some embodiments, said compartment may further comprise at least one gas
forming compound. In other embodiments, at least one said gas and gel forming compounds
are formulated into a single film (or a film having a single layer) (in some embodiments said
film is a single layer film. In other embodiments said film is a multi layered film, i.e. at least two
layers).

[0064] The term "gas forming compound” is meant to encompass any compound that is
capable of absorbing any type of liquid(s) in contact therewith, thereby producing gas. In some
embodiments the produced gas swells the compartment to form a three dimensional structure.

[0065] Non-limiting examples of gas forming compound are Sodium Carbonate, Sodium
Bicarbonate, Ascorbic Acid, Fumaric Acid, Glutamic Acid, Sodium Acid Pyrophosphate, Citric
Acid, Malic Acid, Tartaric Acid, Calcium Carbonate, Potassium Bicarbonate, and any
combinations thereof.

[0066] In some embodiments, said external biodegradable film comprises at least one of a
binder, plasticizer, pore-former, emulsifier, film-former, and any combinations thereof.
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[0067] In some embodiments, said gel film comprises at least one additive selected from of a
binder, plasticizer, gel-former, solvent, osmognate, and any combinations thereof.

[0068] Non Ilimiting examples of a suitable hydrophilic fiim-former additives include:
Polyvinylpyrrolidone (Plasdone, Kollidon), Polyvinyl alcohol, Kollicoat IR, Hydroxypropyl
cellulose (Klucel), Methylcellulose, and any combinations thereof.

[0069] Non limiting examples of a suitable plasticizer include: Glycerin, Triethyl citrate (TEC),
Triacetine (TRI), Tributyl citrate (TBC), Acetyl tributyl citrate (ATBC), Acetyl triethyl citrate,
Polyethylene glycol (PEG 400-6000), Oleic acid, Castor oil, Diethyl phthalate (DEP), Propylene
glycol, Dibutyl sebacate (DBS), Acetylated fatty-acid glycerides (Myvacet), Glycerol Mono
Stearate (GMS), and any combinations thereof.

[0070] Non limiting examples of a suitable emulsifier include: Polysorbate, Triton X-100, Span,
Glycerin, Glycerol Mono Stearate (GMS), and any combination thereof.

[0071] Non limiting examples of a suitable osmognate include: Sucrose, Dextrose, Lactose,
Fructose, NaCl, KCI, and any combinations thereof.

[0072] Non limiting examples of compounds suitable for forming said external biodegradable
film include: Hypromellose Phthalate, Cellulose-Acetate-Phthalate, Hypromellose Acetate
Succinate, Cellulose-Acetate, Ethyl-Cellulose, Poly-MethylMetacrylate, Poly-Ethyl-Acrylate,
Poly-Vinyl-Acrylate-Phathalate, Poly-Vinyl-Acetate, Shellac, Carboxymethyl ethylcellulose
(CMEC), and any combinations thereof.

[0073] Non limiting examples of a suitable solvent include: Ethanol, Methanol, Isopropanol,
Acetone, Chloroform, Ethyl Acetate, and any combinations thereof.

[0074] In some embodiments, said gel forming film is part of at least one expandable
multilayered biodegradable film comprising: at least one layer of external biodegradable film,
and at least one expandable layer of at least one compound that capable to increase the
volume of said film upon contact with liquid to an expanded volume forming at least one
expandable compartment.

[0075] In some other embodiments, at least one layer of said multilayered film is enterically
degradable (i.e. when said film is exposed to natural pH (in biological system or similar in vitro
environment, i.e. in the intestine) at least one of its properties deteriorates by reduction in one
or more of tensile strength and/or elasticity).

[0076] The term "a gastric degradable swallowable capsule” is meant to encompass an
external capsule encasing said at least one compartment being made of gastric degradable
material and having a swallowable size (i.e. may be swallowed by a patient in need thereof). In
some embodiments, said gastric degradable swallowable capsule has a size of about
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elongated 000 or 000 or 00 capsule or less (i.e. outer diameter of about 9.97mm or less,
height or locked length of about 30.0mm or less and actual volume of about 1.68ml or less).
Table 1 below provides non-limiting capsule sizes suitable for the invention.

Table 1 - Non-limiting capsule sizes

Capsule size {Outer Diameter Height or Locked Length {Actual Volume
(mm) (mm) (ml)
Elongated 9.97 30.0 1.68
000
000 9.97 26.14 1.37
00 8.53 23.30 0.95
0 7.65 21.70 0.68
1 6.91 19.40 0.50
2 6.35 18.00 0.37
3 5.82 15.90 0.30
4 5.31 14.30 0.21
5 4.91 11.10 0.13

[0077] Non-limiting examples of gastric degradable capsules include the following
manufacturers: Capsugel, Qualicap, ACG, Embo, Orpac, Chemcaps, Embocaps, Eei capsules
and Golden capsules.

[0078] Non-limiting examples of gastric degradable capsules include the following: capsules
made out of gelatin, capsule made out of non gelatin based compound (some type of such
capsules are known as "Veggi" capsules).

[0079] Said capsule is capable of encasing within its volume void, said at least one
compartment of a device of the invention so as to completely enclose said at least one
compartment within said closed capsule. Encasing said at least one compartment into said
capsule may be performed by any method known in the art including: folding, rolling, creasing,
collapsing, squeezing, pressing, wringing, cutting and so forth. Upon encasing said at least one
compartment into said capsule, said compartment is defined to be in its closed or compressed
form.

[0080] In some embodiments, a device of the invention comprises at least two compartments,
each independently having an external biodegradable film, each independently enclosing
composition, each has a 3D-shape when expanded in-situ.

[0081] In other embodiments, a device of the invention is encased within gastric degradable
swallowable capsule at size of about elongated 000 or less. In other embodiments, a device of
the invention comprises between 1 to 20 such said compartments.
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[0082] In further embodiments, some of said compartments are connected in different lengths
by using the compartment's excess of said external biodegradable film or/and by using an
additional external joints such as any medical suture, including absorbable sutures, known in

the art (for ex., Vicryl Rapide ™ produced by ETHICON, or Dexon " produced by COVIDIEN).

[0083] In yet further embodiments, at least two said expanded compartments form a 3-
dimensional structure, or multi-structure construction containing repeatable (the same) or
unrepeatable (different) of said structures. Structures type may be selected from the following
non-limiting list including: ring, rod, octet, triangle, square, pentagon, hexagon or any other
polygonal 3-dimensional shape.

[0084] In some embodiments, the distance between two said connected compartments herein
joints lengths, is between about 0 to 15 mm. In other embodiments, this distance is about 0, 1,
2,3,4,5,6,7,8,9,10, 11,12, 13, 14, 15 mm. In further embodiments, the distance between
two said adjacent connected compartments is between about 0 to 7 mm. In yet further
embodiments, the distance between two said adjacent connected compartments is between
about 8 to 15 mm.

[0085] In some embodiments, the distance between two said connected structures herein
joints lengths, is between about 0 to 30 mm. In other further embodiments, this distance is
about0,1,2,3,4,5,6,7,8,9,10, 11,12, 13, 14, 15, 20, 25, 30 mm. In further embodiments,
the distance between two said connected structures is between about 0 to 10 mm. In yet
further embodiments, the distance between two said adjacent connected structures is between
about 5 to 20 mm.

[0086] In some embodiments, the area of said compartments (at the open form, before folding
and expansion) of a device of the invention is between about 25 to 60 cm? In other
embodiments, this area is about 25, 30, 35, 40, 45, 50, 55, 60 cmZ. In further embodiments,
this area is between about 1 to 35 cm?2. In yet further embodiments, this area is between about

55 to 100 cm2. Said compartment's area is capable of encasing within said swallowable
capsule.

[0087] In a further aspect of the invention there is provided a film comprising a composition
comprising at least one super absorbent polymer (SAP) wherein said SAP is at least 60% of
total weight of film.

[0088] In some embodiments of a film of the invention, said film comprises a composition
comprising at least one super absorbent polymer (SAP) wherein said SAP is 60%, 65%, 70%,
75%, 80%, 85%, 90%, 95% of total weight of film.

[0089] In some embodiments said film has a thickness of 5 micron - 500 micron.
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[0090] In a further one of its aspects the invention provides a film comprising a compaosition
comprising at least one gel forming compound and at least one binder compound and at least
one continuous polymer layer; wherein said at least one gel forming compound is at least 60%
of total weight of film. In some embodiments said film has a thickness of between about 5
microns - 500 microns.

[0091] In yet a further aspect the invention provides a film comprising a composition
comprising at least one gel forming compound and at least one binder compound and at least
one continuous polymer layer; wherein said film having a thickness of between about 5
microns - 500 microns.

[0092] In some embodiments a composition comprised in a film of the invention further
comprises at least one PEC former. Upon absorption of liquid, said film of the invention forms a
PEC-based rigid-gel having a three dimensional rigid shape that maintains its rigidity and
shape for at least 0.5 hrs within said compartment after expansion. In some embodiments, said
PEC-based rigid-gel having a three dimensional rigid shape maintains its rigidity and shape for
atleast0.5,1,2,3,4,5,6,7,8,12, 16, 24 hrs within said compartment after expansion.

[0093] In some embodiments, a film of the invention is used in a medical device for human
care purposes, such as: baby diapers, adult protective underwear, sanitary napkins, wound
dressing, hygienic pads, etc.

[0094] In a further aspect, the invention provides a device comprising at least one
compartment having an external biodegradable film enclosing a composition comprising at
least one gel forming compound;

wherein said at least one compartment is encased within a gastric degradable swallowable
capsule; and

wherein said at least one compartment is expanded in the stomach assuming a predefine
structure that can be maintained in an expanded form for a predetermined time in the
stomach.

[0095] Without being bound by theory, it is stipulated that a device of the invention is able to
stimulate the mechanoreceptors on the stomach's wall thereby simulating a feeling of stomach
fullness (as felt after eating a typical meal) by the treated patient and thus suppressing patient
appetite for a predetermined period of time.

[0096] It is further stipulated that the simulation of a feeling of stomach fullness (thereby also
may prolonging the intervals between meals-time periods) is achieved by use of a device of the

invention so that it induces stomach detention and slows stomach emptying period.

[0097] In another aspect, the invention provides a device as defined herein above and below,
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for use in inducing weight loss in a patient.

[0098] The term "inducing weight loss in a patient" should be understood to encompass any
qualitative or quantitative loss of body weight in a subject administered with a device of the
invention.

[0099] In a further aspect, the invention provides a device as defined herein above and below,
for use in curbing appetite in a patient.

[0100] The term "curbing appetite in a patient" should be understood to encompass any
qualitative or quantitative loss of appetite (i.e. any qualitative or quantitative reduction in the
caloric intake of a subject or any qualitative or quantitative reduction in patient craving for food)
in a subject administered with a device of the invention.

[0101] In another aspect of the invention, a device as defined herein above and below is used
in promoting satiety and/or satiation.

[0102] The term "promoting satiety and/or satiation" is meant to encompass any qualitative or
quantitative promotion of feeling of satiety and/or of satiation (i.e. feeling of stomach fullness or
lesser urge for food) by a patient administered with a device of the invention, immediately upon
food consumption, after food consumption or in between feedings.

[0103] In a further aspect, the invention provides a method of inducing weight loss in a patient
comprising administering a device as defined herein above and below to said patient.

[0104] In a further aspect, the invention provides a method for promoting satiety and/or
satiation in a patient comprising administering a device as defined herein above and below to
said patient.

[0105] In yet a further aspect, the invention provides a method of curbing appetite in a patient
comprising administering a device as defined herein above and below to said patient.

[0106] In all methods of the invention, said device may be administered concomitantly,
sequentially or simultaneously with any other treatment method for either curbing appetite,
promoting satiety, and/or weight loss in a patient (including but not limited to administration of
additional active agent, participation in an exercise and/or diet program of said patient and
participation in a psychological treatment of said patient).

[0107] In another one of its aspects, the invention provides a kit comprising a device as
defined herein above and below and instructions for use thereof.

[0108] In some embodiments, said kit of the invention further comprises means for delivering
the device into a stomach of a patient.
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[0109] In other embodiments, said kit of the invention further comprises a degradation
formulation which when contacted with said device in a stomach of a patient, structurally
degrades the device and/or accelerates the degradation of the device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0110] In order to understand the disclosure and to see how it may be carried out in practice,
embodiments will now be described, by way of non-limiting example only, with reference to the
accompanying drawings, in which:

Fig. 1 is a schematic illustration depicting the route of said device of the invention within the
stomach until evacuation to the intestine.

Fig. 2 is a schematic view of one compartment of an orally administrable device according to
the invention, having a 3-dimensional "ellipse” shape at the expanded form, where the
expanded-film is swelled after contact with gastric fluids.

Fig. 3 is a schematic top-view of one compartment of an orally administrable device according
to the invention, having a 3-dimensional "rectangle” shape at the expanded form where the
expandable-film is swelled after contact with gastric fluids.

Fig. 4 is a schematic view of four connected compartments of an orally administrable device
according to the invention, which form an "open chain" shape at the expanded form, where the
expandable-film is swelled after contact with gastric fluids.

Fig. 5 is a schematic view of four connected compartments of an orally administrable device
according to the invention, which form a "closed chain" shape at the expanded form, where the
expandable-film is swelled after contact with gastric fluids.

Fig. 6 is a schematic top-view of five connected compartments of an orally administrable
device according to the invention, which form a "pentagon"” shape" at the non- expanded form
(where the expandable-film is not swelled) before folding into swallowable capsule.

Fig. 7 is a schematic top-view of three connected compartments of an orally administrable
device according to the invention, which form a "triangle shape" at the non- expanded form
(where the expandable-film is not swelled) before folding into swallowable capsule.

Fig. 8 and Fig. 10 are schematic views of one or several connected compartments of an orally
administrable device according to the invention, at the non-expanded form (where the
expandable-film is not swelled), rolled (in Fig. 8) or folded (in Fig. 10) and encased within a
swallowable capsule before use.

Fig. 9 is a schematic top-view of one compartment or several connected compartments of an
orally administrable device according to the invention, which forms a "ring shape" at the
expanded form, where the expandable-film is swelled after contact with gastric fluids.
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Fig. 11 is a schematic top-view of one compartment or several connected compartments of an
orally administrable device according to the invention, forming an "octet" structure at the
expanded form, where the expandable-film is swelled after contact with gastric fluids.

Fig. 12 is a schematic top-view of three connected compartments of an orally administrable
device according to the invention, which form a "triangle shape" at the expanded form, where
the expandable-film is swelled after contact with gastric fluids.

Fig. 13 is a schematic view of three connected compartments of an orally administrable device
according to the invention, which form a "square shape" at the non-expanded form (where the
expandable-film is not swelled) before folding into swallowable capsule.

Fig. 14 is a schematic top-view of one compartment of an orally administrable device
according to the invention, which forms a "square shape" at the non- expanded form (where
the expandable-film is not swelled) before folding into swallowable capsule, and "ball” structure
at the expanded form where the expandable-film is swelled after contact with gastric fluids.

Fig. 15 is a schematic top-view of four connected compartments of an orally administrable
device according to the invention, which form a "square shape" at the non-expanded form
(where the expandable-film is not swelled) before folding into swallowable capsule.

Fig. 16 is a schematic view of three connected compartments of an orally administrable device
according to the invention, which form a "multi-rings shape” at the expanded form, where the
expandable-film is swelled after contact with gastric fluids.

Fig. 17 is a schematic view of one compartment or several connected compartments of an
orally administrable device according to the invention, forming a "submarine shape" at the
expanded form, where the expandable-film is swelled after contact with gastric fluids.

Fig. 18 is a schematic top-view of three connected compartments of an orally administrable
device according to the invention, which form a "square shape" at the non- expanded form
(where the expandable-film is not swelled top view) before folding into swallowable capsule,
and a "sea mattress” at the expanded form where the expandable-film is swelled after contact
with gastric fluids.

Fig. 19 is a schematic view of one compartment or several connected compartments of an
orally administrable device according to the invention, forming a "square shape" with an elliptic
hollow inside at the expanded form, where the expandable-film is swelled after contact with
gastric fluids.

Fig. 20 is a schematic view of one compartment or several connected compartments of an
orally administrable device according to the invention, showing the connector element made of
said external biodegradable film or any absorbable medical suture.

Fig. 21 is a schematic cross-section view of one compartment at the non-expanded form
having an external biodegradable film enclosing a composition (marked in bold) composed of
at least one gel-film and/or at least one combination of gel-gas film.
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Fig. 22 is a schematic cross-section view of one compartment at the non-expanded form
having at least one expandable multilayered biodegradable film comprising: at least one layer
of external biodegradable film, and at least one expandable layer formed of gel-fim and/or
combination of gel-gas film.

DETAILED DESCRIPTION OF EMBODIMENTS

1. General structure of a device of the invention

[0111] While looking for in-situ expanding & degradable intra-gastric device it has been
founded that a device containing high swelling-ratio agent wrapped with an ultrathin film is
capable of bursting out of a 000 or 00 -(gelatin or vegetarian)capsule and swells into a stiff tri-
dimension shape with an effective volume inside the gastric. Said internal solid-like gel/gas
construction (herein the swelling-ratio agent) enables the whole device of the invention to be
maintained in the stomach and not be evacuated too easily into the intestine. In order to
facilitate insertion of such swelling agent compound into the volume of a standard 000/00-
capsule (designed for oral administration), some embodiments of the invention provide a thin
film as the envelope-layer forming a compartment that holds the swelling agent in a form of a
film. The integration of both swelling agent film and envelope-flm enables the compact
encapsulation within the swallowable capsule.

[0112] In some embodiments, a device is composed of 3 major elements: (i) an outer gelatin
or vegetarian capsule at 000/00-size (commercially purchased) which used as the device's
shell; (i) a thin synthetic polymers-based microfiim which used as the envelope-layer of the
swelling filler; and (iii) a polymers-based hydrogel-film and/or gel-gas forming film which used
as the swelling filler.

2. Composition of an external biodegradable envelope-film of a device of the invention

[0113] In some embodiments of the invention, an envelope-film is composed of at least two
layers pre-casted upon a support sheet. The support sheet, in a form of film or substrate

[Teflon® film, Teflon® coated substrate, silicon film, silicon made or coated substrate, PET

(polyethylene terephthalate) film, BoPET film, Melinex®, MYLAR-A®, Hostaphan®, Kapton®
(polyimide) film], enables the casting of a first-layer without an adhesive material. The first
casted-layer (composed of one or combination of, but not Ilimited to, PVOH or

hydroxypropylcellulose or Kollicoat-IR® or or methylcellulose or hypromellose or Povidone or
polyvinylpyrrolidone) provides elasticity and protection for the other casted layers during
manufacturing and storage of the final device since the support sheet is actually detached and
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removed in the course of the final device preparation. The other casted layers (composed of,
but not limited to, HP-55:DEP:Ethocel-45:Klucel or EudragitL100-SS:EudragitRS:TEC.GMS or
CAP:DEP:CA: or AS-LF:CA:DEP:ATBC or Cellulose Acetate:PEG 400:TEC) provide the major
structure of the envelope-film and are the only layers that actually endures under the acidic
solution of the stomach.

[0114] Non-limiting examples of envelope-film compounds include:

« Polyethylene-Phthalate polymer film; purchased as film (MYLAR-A®; DuPont, USA).

= Polyvinyl Alcohol 4-88; purchased as powder (Merck, Germany) -

¢ Methocel LV-50; purchased as powder (DOW, USA)

» Poly-Vinyl-Alcohol[PVA]: Poly-Ethylene-Glycol [PEG] graft-copolymer; purchased as

powder (Kollicoat-IR®; BASF, Germany)

« Hydroxy-Propyl-Cellulose polymer; purchased as powder (Klucel-LF®; Ashland, USA)
Povidone (Kollidone 25; BASF, Germany).

» Hypromellose Phthalate [HP-55] and Hypromellose Acetate Succinate [AQOAT AS-LF];
purchased as powders (Shin-Etsu, Korea) CAP [Cellulose-Acetate-Phthalate] and CA
[Cellulose-Acetate]; purchased as powders (Eastman, USA)

« Triethyl citrate [TEC] and Acetyl tributyl citrate [ATBC]; purchased as liquids (Merck,
Germany).

« DEP [Diethyl-Phthalate]; purchased as liquid (Spectrum, USA) -.

« Glycerol Monostearate [GMS]; purchased as liquid (Cognis, Germany) -.

[0115] Ethanol, Methanol, Isopropyl Alcohol [IPA], Ethyl Acetate, Acetic-acid, and Acetone
(BioLab, Israel) are organic solvents used for the polymers dissolving.

3. Process for the manufacture of the external envelope biodegradable film of a device
of the invention

Example 1

[0116] The manufacture of an envelope-film is based on solutions preparation followed by two
casting processes performed :

1. 1) Polyvinyl alcohol Solution (PVOH) - PVOH powder is dissolved in Water .

2. 2) PVOH Casting - The PVOH solution is casted as the first-layer upon the support sheet
and kept to dry.

3. 3) HP-55:DEP:Ethocel-45:Klucel (60:20:15:5; % ratio) Solution - Hypromellose phthalate
(HP-55) powder and Ethocel-45 powder (in this order) are first dissolved in Acetone,
followed by the addition of DEP solution. Then, pre-prepared Klucel solution is added.
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4. 4) HP-55:DEP:Ethocel-45:Klucel Casting - The HP-55:DEP: Ethocel-45:Klucel solution is
casted as the second-layer upon the dry PVOH (first-layer) film and kept to dry.

Example 2

[0117] The manufacture of an envelope-film is based on solutions preparation followed by two
casting processes performed :

1. 1) Hydroxypropyl cellulose Solution - Klucel LF powder is dissolved in Ethanol

2. 2) Klucel LF Casting - The Klucel LF solution is casted as the first-layer upon the support
sheet and kept to dry

3. 3) Eudragit L100-55:Eudragit RS:TEC:GMS (60:15:20:5; % ratio) Solution - Eudragit
L100-55 powder and Eudragit RS powder (in this order) are first dissolved in a mixture of
Acetone:IPA (65:35), followed by the addition of TEC (purchased as a solution). Then,
Glycerol Monostearate (GMS) solution is added.

4.4) Eudragit L100-55:Eudragit RS:TEC:GMS Casting - The Eudragit L100-55:Eudragit
RS:TEC:GMS solution is casted as the second-layer upon the dry Klucel LF (first-layer)
film and kept to dry

Example 3

[0118] The manufacture of an envelope-film is based on solutions preparation followed by two
casting processes performed :

1. 1) Kollicoat Solution - Kollicoat-IR powder is dissolved in Ethanol:\Water (1:1) solution .

2. 2) Kollicoat Casting - The Kollicoat solution is casted as the first-layer upon the support
sheet and kept to dry

3. 3) CAP:DEP:CA (70:20:10% ratio) Solution - CAP powder and CA powder (in this order)
are first dissolved in Acetone, followed by the addition of DEP solution. Then, pre-
prepared Klucel solution is added.

4.4) CAP:DEP:CA: Casting - The CAP:DEP:CA: solution is casted as the second-layer
upon the dry Kollicoat (first-layer) film and kept to dry

Example 4
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[0119] The manufacture of an envelope-film is based on solutions preparation followed by two
casting processes performed :

1. 1) Methylcellulose Solution - Methocel L\V-50 powder is dissolved in Water .

2. 2) Methocel Casting - The Methocel LV-50 solution is casted as the first-layer upon the
support sheet and kept to dry.

3.3) AS-LF.CA.DEP:ATBC (65:15:10:10; % ratio) Solution - Hypromellose Acetate
Succinate (AS-LF) powder and Cellulose Acetate (CA) powder (in this order) are first
dissolved in Acetone, followed by the addition of DEP solution and ATBC (purchased as
solutions).

4.4) AS-LF:CA:DEP:ATBC Casting - The AS-LF:CA:DEP:ATBC solution is casted as the
second-layer upon the dry Methocel (first-layer) film and kept to dry

Example §

[0120] The manufacture of an envelope-film is based on solutions preparation followed by two
casting processes performed :

1. 1) Plasdone Solution - Kollidon 25 powder is dissolved in Ethanol

2. 2) Kollidon 25 Casting - The Kollidon 25 solution is casted as the first-layer upon the
support sheet and kept to dry

3. 3) Cellulose Acetate:PEG 400:TEC (75:10:15% ratio) Solution - Cellulose Acetate
powder is first dissolved in Acetone, followed by the addition of PEG 400 solution.

4.4) Cellulose Acetate:PEG 400 Casting - The Cellulose Acetate:PEG 400 solution is
casted as the second-layer upon the dry Kollidon 25 (first-layer) film and kept to dry.

4. Composition of a Hydrogel-film of a device of the invention

[0121] In some embodiments of the invention the hydrogel-film is composed of at least two
layers pre-casted upon a support sheet (described above). The support sheet enables the

casting of the first-layer (PVOH or Klucel or Kollicoat-IR® or Methocel or Povidone) without an
adhesive material, while it provides elasticity and protection for the other casted layers during
manufacturing and storage of the final device since the support sheet is actually detached and
removed in the course of the device preparation. However, the other casted layers
[Luguasorb(FP800):Lactose:PEG:Kollidon or Carbopol:Chitosan:PEG:Klucel or Poly-Acrylic-
Acid:Chitosan:PEG:Klucel or SephadexG-100:Lactose:TEC:Klucel] contain:  particles
suspension (rather than a polymer solution) of polymers that compose a swellable gel-matrix,
plasticizer and binder to assemble the particles into a suspension.
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[0122] Non-limiting list of hydrogel compounds include:

« Polyethylene-Phthalate polymer; purchased as film (MYLAR-A®; DuPont, USA).
s Polyvinyl alcohol polyethylene glycol graft copolymer; purchased as powder (Kollicoat-

IR®; BASF, Germany).
¢ Povidone (Kollidone 25; BASF, Germany).
= Polyvinyl Alcohol 4-88; purchased as powder (Merck, Germany) -.
+ Methocel LV-50; purchased as powder (DOW, USA).
» Poly-Vinyl-Alcohol[PVA]: Poly-Ethylene- Glycol [PEG] graft-copolymer; purchased as

powder (Kollicoat-IR®; BASF, Germany).
« Hydroxy-Propyl-Cellulose polymer; purchased as powder (Klucel-LF®; Ashland, USA).

« Cross-linked Sodium Polyacrylic-Acid; purchased as powder (Lugquasorb®; BASF, USA):
« Cross-linked Poly Glutamic-Acid; purchased as powder (PGA; hayashibira, Japan).
» Cross-linked Poly-Acrylic-Acid; purchased as powder (Carbopol 974; Lubrizol, USA).

« Cross-linked Sodium Polyacrylic-Acid; purchased as powder (FavorPac®; Evonik,
Germany).
« Cross-linked Dextrane gel; purchased as powder (Sephadex G-100;, GE Medical).

« Chitosan; purchased as powder (Chitoclear®; Premix, Iceland or 90/200/A1; Kraeber,
Germany or Protasan UP CL 114, 113, 213, 214; Novamatrix, Norway).

» Poly-Ethylene-Glycol; purchased as liquid (PEG-400; Sigma, USA) -.

= Chitosan; purchased as powder (KiOnutrime-CsG; kitozyme, Belgium) -.

+ Lactose monohydrate; purchased as powder (Pharmatose 200, Fonterra, New Zealand).

5. Process for the manufacture of a Hydrogel-film of a device of the invention

Example 1

[0123] The manufacture of the hydrogel-film is generally similar to the manufacture of the
envelope-film; slurries (in this case one solution and one suspension) preparation followed by
two casting processes performed at RT:

1. 1) Polyvinyl alcohol Solution - PVOH powder is dissolved in Water

2. 2) PVOH Casting - The PVOH solution is casted as the first-layer upon the support sheet
and kept to dry .

3. 3) Sephadex G-100:Lactose: TEC:Klucel (70:10:5:15; % ratio) Suspension - Sephadex
and Lactose monohydrate granules are first ground. The Sephadex particles are then
added to a Klucel solution, and after mixing the Lactose particles are added and mixed,
forming a particles suspension. Finely TEC is added into the suspension under mixing.
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4. 4) Sephadex:Lactose:TEC:Klucel Casting - The suspension is casted as the second-
layer upon the dry PVOH (first-layer) film and kept to dry

Example 2

[0124] The manufacture of the hydrogel-film is generally similar to the manufacture of the
envelope-film; slurries (in this case one solution and one suspension) preparation followed by
two casting processes performed at RT:

1. 1) Polyvinyl alcohol Solution - PVOH powder is dissolved in Water

2.2) PVOH Casting - The PVOH solution is casted as the first-layer upon support sheet
and kept to dry .

3.3) Luquasorb(FP800):Lactose:PEG:Kollidon (75:10:5:10; % ratio) Suspension -
Luquasorb and Lactose monohydrate granules are first ground. The Luquasorb particles
are then added to a Kollidon solution, and after mixing, the Lactose particles are added
and mixed, forming a particles suspension. Finely, PEG is added into the suspension
under mixing.

4. 4) Luquasorb(FP800):Lactose:PEG:Kollidon Casting - The suspension is casted as the
second-layer upon the dry Kollicoat (first-layer) film and kept to dry

Example 3

[0125] The manufacture of the hydrogel-film is generally similar to the manufacture of the
envelope-film; slurries (in this case one solution and one suspension) preparation followed by
two casting processes performed at RT:

1. 1) Kollicoat Solution - Kollicoat-IR powder is dissolved in Ethanol:\Water (1:1) solution

2. 2) Kollicoat Casting - The Kollicoat solution is casted as the first-layer upon the support
sheet and kept to dry.

3. 3) FavorPac(FP):Chitosan(CS):PEG:Klucel (65:15:10:10; % ratio) Suspension - FP and
CS granules are first ground. The FP particles are then added to a Klucel solution, and
after mixing, the CS particles are added and mixed, forming a particles suspension.
Finely, PEG solution is added into the suspension under mixing.

4. 4) FavorPac:Chitosan:PEG:Klucel Casting - The suspension is casted as the second-
layer upon the dry Kollicoat (first-layer) film and kept to dry

Example 4
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[0126] The manufacture of the hydrogel-film is generally similar to the manufacture of the
envelope-film; slurries (in this case one solution and one suspension) preparation followed by
two casting processes performed at RT:

1. 1) Kollicoat Solution - Kollicoat-IR powder is dissolved in Ethanol:\Water (1:1) solution

2. 2) Kollicoat Casting - The Kollicoat solution is casted as the first-layer upon the support
sheet and kept to dry

3. 3) Carbopol 974 solution (1.5%) is dissolved in water and 1.75M NaOH solution is added
under steering to raise pH 5-5.5 where stable gel is accepted. Then gel is dried in oven.

4. 4) Carbopol:Chitosan(CS):PEG:Klucel (65:15:5:15; % ratio) Suspension - Carbopol and
CS granules are first ground. The Carbopol particles are then added to a Klucel solution,
and after mixing, the CS particles are added and mixed, forming a particles suspension.
Finely, PEG solution is added into the suspension under mixing.

5. 5) Carbopol:Chitosan:PEG:Klucel Casting - The suspension is casted as the second-
layer upon the dry Kollicoat (first-layer) film and kept to dry.

6. Composition of a Gel-Gas forming film of a device of the invention

[0127] In some embodiments of the invention the gel-gas forming film is composed of at least
two layers pre-casted upon a support sheet (described above). The support sheet enables the
casting of the first-layer without an adhesive material, while it provides elasticity and protection
for the other casted layers during manufacturing and storage of the final device since the
support sheet is actually detached and removed in the course of the device preparation.
However, the other casted layers contain particles suspension (rather than a polymer solution)
of polymers that composes a gel producing-matrix, gas producing-matrix, plasticizer and
binder to assemble the particles into a suspension.

[0128] Non-limiting list of gas-producing compounds include:

« Polyethylene-Phthalate polymer film (MYLAR-A®;DuPont, USA) Polyvinyl alcohol

polyethylene glycol graft copolymer (Kollicoat-IR®; BASF, Germany) Polyvinyl Alcohol 4-
88; purchased as powder from Merck - the first casted layer - is used as the surface
coater for the second layer.

s Sodium Bicarbonate (Brunner Mond, UK)

» Citric Acid (Merck, Germany) Malic Acid (Sigma, USA) Tartaric Acid (Sigma, USA)

s Calcium Carbonate (Sigma, USA).

¢ Poly-Ethylene-Glycol (PEG-400; Sigma, USA) Hydroxy-Propyl-Cellulose polymer (Klucel-

LF®; Ashland, USA) and Polyvinylpyrrolidone (Kollidon 25, BASF, USA)
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7. Process for the manufacture of a Gel-Gas forming film of a device of the invention
Example 1

[0129] The manufacture of gel-gas forming film is generally similar to the manufacture of the
envelope-film or the Gel-film; slurries (in this case one solution and one suspension)
preparation followed by two casting processes performed at RT:

1. 1) Kollicoat Solution - Kollicoat-IR powder is dissolved in Ethanol: Water (1:1) solution

2. 2) Kollicoat Casting - The Kollicoat solution is casted as a first-layer upon the support
sheet and kept to dry

3. 3) Sodium Bicarbonate(NaHCO3):Citric Acid(C6H807): PEG: Klucel (50:30:8:12; % ratio)
Suspension. The C6H80O7 particles are then added to a Klucel solution (10% powder
pre-dissolved in Ethanol), and after mixing, the NaHCOZ3 particles are added and mixed,
forming a particles suspension. Finely PEG is added into the suspension under mixing.

4.4) Sodium Bicarbonate (NaHCO3):Citric Acid(C6H807):PEG:Klucel Casting - The
suspension is casted as a second-layer upon the dry Kollicoat (first-layer) film and kept
to dry

Example 2

[0130] The manufacture of the gas forming film is generally similar to the manufacture of the
envelope-film or the Gel-film; slurries (in this case one solution and one suspension)
preparation followed by two casting processes performed at RT:

1. 1) Kollicoat Solution - Kollicoat-IR powder is dissolved in Ethanol:\Water (1:1) solution

2. 2) Kollicoat Casting - The Kollicoat solution is casted as a first-layer upon the support
sheet and kept to dry

3. 3) Calcium Carbonate(CaCO3): Tartaric Acid(C4H606): PEG: Klucel (33.2:49.8:5:12; %
ratio) Suspension.
The C4H606 particles are then added to a Klucel solution (10% powder pre-dissolved in
Ethanol), and after mixing, the CaCO3 particles are added and mixed, forming a
particles suspension. Finely PEG is added into the suspension under mixing.

4.4) Calcium Carbonate (CaCO3): Tartaric Acid(C4H606): PEG: Klucel Casting - The
suspension is casted as a second-layer upon the dry Kollicoat (first-layer) film and kept
to dry

Example 3
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[0131] The manufacture of the gas forming film is generally similar to the manufacture of the
envelope-film or the Gel-film; slurries (in this case one solution and one suspension)
preparation followed by two casting processes performed at RT:

1. 1) PVOH Solution - PVOH powder is dissolved in Ethanol:\Water (1:1) solution

2. 2) PVOH Casting - The PVOH solution is casted as a first-layer upon the support sheet
and kept to dry

3. 3) Potassium Bicarbonate (KHCO3):Tartaric Acid(C4HgOg):PEG:Klucel (47.4:35.6:5:12; %
ratio) Suspension..
The C4H606 particles are then added to a Klucel solution (10% powder pre-dissolved in
Ethanol), and after mixing, the KHCOS3 particles are added and mixed, forming a
particles suspension. Finely PEG is added into the suspension under mixing.

4. 4) Potassium Bicarbonate (KHCO3): Tartaric Acid(C4H606):PEG:Klucel Casting - The
suspension is casted as a second-layer upon the dry PVOH (first-layer) film and kept to

dry

8. Process for the manufacture of a device of the invention

[0132]

1. 1) Forming an envelope film (for example as described above in Section 3, Examples 1 -
3);

2.2) Forming a gel film (for example as described above in Section 5, Examples 1 - 4)
and/or gas-gel film (for example as described above in Section 7, Examples 1 - 3);

3. 3) Creating a multi-layered formation of envelope and gel fims (as an alternative,
forming a multilayered biodegradable film comprising both features of said envelope
layer and said expandable layer);

4.4) Cutting and connecting the multi layered formation to form a compartment and
compartments structure;

5. 5) Folding the compartment/s into a swallowable capsule.

9. Process for the manufacture of a device of the invention

[0133]

1. 1) Forming an envelope film (for example as described above in Section 3, Examples 1 -
3);
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2.2) Casting a gel film (for example as described above in Section 5, Examples 1 - 4)
and/or gas-gel film (for example as described above in Section 7, Examples 1 - 3) on
selected area ;

3. 3) Casting or attaching another envelope film (for example as described above in
Section 3, Examples 1 - 5);

4. 4) The above process creates a multi-layered formation of envelope and gel films (as an
alternative, forming a multilayered biodegradable film comprising both features of said
envelope layer and said expandable layer);

5.5) Cutting and connecting the multi layered formation to form a compartment and
compartments structure;

6. 6) Folding the compartment/s into a swallowable capsule.

10. Shape and form of a device of the invention

[0134] The present invention provides a device comprising at least one compartment having
an external biodegradable film enclosing at least one gel forming compound or one gel/gas
forming compound, wherein said at least one compartment is encased within a gastric
degradable swallowable capsule.

[0135] Fig. 2 and Fig. 3 present schematic illustrations of the expanded form of an orally
administrable device of the invention (100 and 101 respectively) having one compartment (102
and 103 respectively) having an external biodegradable fiim (104 and 105 respectively),
wherein said expansion of device occurs due to the contact of the expandable-film with gastric
fluids forming a gel matrix within said compartment (106 and 107 respectively).

[0136] In some embodiments a device of the invention comprises at least two, three, four, five,
six, seven, eight, nine, ten, eleven, twelve, thirteen, fourteen, fifteen, sixteen, seventeen,
eighteen, nineteen, twenty individual compartments (that may be the same or different, in
either contents or external biodegradable film), having each an external biodegradable film
enclosing at least one gel forming compound or one gel/gas forming compound in each
compartment, wherein said compartments are encased within a gastric degradable
swallowable capsule.

[0137] In some embodiments, said device comprises four compartments: Fig. 4 presents a
schematic view of orally administrable device according to the invention (200), which
comprises four compartments forming an "open chain shape" at the expanded form; Fig. 5
presents a schematic view of orally administrable device according to the invention (201),
which comprises four compartments forming a "closed chain shape" at the expanded form.

[0138] In some embodiments, said device comprises five compartments; Fig. 6 presents a
schematic view of an orally administrable device according to the invention (300), having five
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compartments (301) forming a "closed chain shape" (in the form of a pentagon) at its non-
expanded form before folding into swallowable capsule, each having an external
biodegradable fiim (302) and a composition capable of expanding said compartment upon
absorption of liquids (303).

[0139] In some embodiments, said device comprises three compartments: Fig. 7 presents a
schematic view of an orally administrable device according to the invention (400), having three
compartments (401) forming a "closed chain shape” (in the form of a triangle) at its non-
expanded form before folding into swallowable capsule, each having an external
biodegradable fiim (402) and a composition capable of expanding said compartment upon
absorption of liquids (403).

[0140] In some embodiments, said device comprises up to twenty connected compartments
tightly encasing within a small volume.

[0141] Fig. 8 presents a schematic view of a device of the invention (500) having several
connected compartments at the non- expanded form rolled (501) having an external
biodegradable film (502), said three compartments comprise a composition capable of
expanding the compartment upon exposure to liquid (503). Said compartment is encased
within a swallow-able capsule (504).

[0142] Fig. 10 presents a schematic view of an orally administrable device according to the
invention (600), having three connected compartments at the non- expanded form folded
(601), having an external biodegradable film (602), said three compartments comprise a
composition capable of expanding the compartment upon exposure to liquid (603) and
encased within a swallowable capsule (604).

[0143] In some embodiments, said at least one compartment will have any shape including but
not limited to rectangular, ring (round), polygon, and so forth; Fig. 9 presents a schematic view
of at least one compartment (700) of an orally administrable device according to the invention,
which forms a "ring shape" at the expanded form, where the expandable-film is swelled after
contact with gastric fluids. Said compartment having an external biodegradable fiim (702), and
a composition expanding the compartment upon exposure to liquid (703).

[0144] Fig. 11 presents a schematic view of at least one compartment (800) of an orally
administrable device according to the invention, formed of two interconnected rings (801)
having a mutual overlapping volume or being connected only at the outer external envelope, at
the expanded form, where the compartment is expanded after contact with gastric fluids. Said
compartment having an external biodegradable film (802), and a composition expanding the
compartment upon exposure to liquid (803).

[0145] Fig. 12 presents a schematic view of three compartments (900) of an orally
administrable device according to the invention, which form a "triangle shape" at the expanded
form where the compartmet is swelled after contact with gastric fluids. Said compartment
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having an external biodegradable film (902), and a composition expanding the compartment
upon exposure to liquid (903).

[0146] Fig. 13 is a schematic view of four compartments (1000) of an orally administrable
device according to the invention, which form a "square shape" at the non- expanded form
(where the expandable-film is not swelled) before folding into swallowable capsule. Said
compartments having an external biodegradable film (1002), and a composition expanding the
compartment upon exposure to liquid (1003).

[0147] Fig. 14 is a schematic view of one compartment (2000) of an orally administrable
device according to the invention, which forms a "square shape” at the expanded form where
the expandable-film is swelled after contact with gastric fluids. Said compartments having an
external biodegradable film (2002), and a composition expanding the compartment upon
exposure to liquid (2003).

[0148] Fig. 15 is a schematic view of four compartments (3000) of an orally administrable
device according to the invention, which form a "square shape" at the non- expanded form
(where the expandable-film is not swelled) before folding into swallowable capsule. Said
compartments having an external biodegradable film (3002), and a composition expanding the
compartment upon exposure to liquid (3003).

[0149] In some embodiments, said device composed of a multi-structure shape; Fig. 16 is a
schematic view of three rings (4000) of an orally administrable device according to the
invention, connected together to form a tri-dimensional shape at the expanded form where the
expandable-film is swelled after contact with gastric fluids. Said compartments having an
external biodegradable film (4001), and a composition expanding the compartment upon
exposure to liquid (4003).

[0150] Fig. 17 is a schematic view of one compartment or several connected compartments of
an orally administrable device according to the invention (5000), forming a "submarine shape"
at the expanded form where the expandable-film is swelled after contact with gastric fluids.
Said compartments having an external biodegradable fiim (5001), and a composition
expanding the compartment upon exposure to liquid (5002).

[0151] Fig. 18 presents a schematic view of three compartments (6000) of an orally
administrable device according to the invention, which form a "square shape" at the non-
expanded form (where the compartment is not swelled) before folding into swallowable
capsule, and a "sea mattress" structure at the expanded form where the hydrogel-film is
swelled after contact with gastric fluids. Said compartments having an external biodegradable
film (6001), and a composition expanding the compartment upon exposure to liquid (6002).

[0152] Fig. 19 is a schematic view of three compartments (7000) of an orally administrable
device according to the invention, which form a "square shape" with an elliptic hollow inside at
the expanded form where the expandable-film is swelled after contact with gastric fluids. Said
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compartments having an external biodegradable film (7001), and a composition expanding the
compartment upon exposure to liquid (7002).

[0153] Fig. 20 is a schematic view of one compartment (8000) of an orally administrable
device according to the invention, which forms a connector element (8001) made of said
external biodegradable fiim (8002) (in some embodiments said connector may be a
absorbable medical suture) at the expanded form where the expandable-fiim is swelled after
contact with gastric fluids. The gel matrix is formed within the compartment (8003), expanding
said compartment.

[0154] The construction of the compartment at the non-expanded form is illustrated in Fig. 21
where a cross-section view describes one compartment (9000) at the non-expanded form
having an external biodegradable film (9001) enclosing a compaosition (9002) composed of at
least one gel-film and/or at least one combination of gel-gas film. Fig. 22 where a cross-
section view describes one compartment (10000) at the non-expanded form having an
expandable multilayered biodegradable fiim (10001) comprising: at least one layer of external
biodegradable film (10002), and an expandable layer formed of gel-film and/or combination of
gel-gas film (10003).
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EKSPANDERET ANORDNING

PATENTKRAV

1. Anordning (100, 101, 500, 600, 5000), der omfatter mindst ét rum (102, 103, 800, 900, 1000, 2000,

3000, 6000, 7000, 8000, 9000, 10000), hvilket rum har en udvendig, bionedbrydelig film (104, 105, 502, 602,
802, 902, 1002, 2002, 3002, 5001, 6001, 7001, 8002, 9001, 10001), som indeslutter en sammens&tning, der
omfatter mindst ¢n geldannende forbindelse, hvor den mindst ene geldannende forbindelse er i form af en
gelfilm, og det mindst ene rum er indkapslet i en gastrisk nedbrydelig indkapsling (504), der kan sluges, og
den mindst ene geldannende forbindelse har et opkvealdningsforhold pa mellem 10 og 100 gange i
mavefluidum.

2. Anordning (100, 101, 500, 600, 5000) ifelge krav 1, hvor den udvendige, bionedbrydelige film er en
flerlagsfilm med mindst to lag.

3. Anordning (100, 101, 500, 600, 5000) ifelge krav 1 eller 2, hvor den udvendige, bionedbrydelige
film har en traekstyrke pa ca. mellem ca. 10 til 80 MPa under torre forhold eller en traekstyrke pa mellem ca.
4 til ca. 40 MPa under vade forhold.

4 Anordning (100, 101, 500, 600, 5000) ifelge et hvilket som helst af de foregaende krav, hvor det
mindst ene rum (102, 103, 800, 900, 1000, 2000, 3000, 6000, 7000, 8000, 9000, 10000) har en opholdstid i
maven pa mellem ca. en halv time til ca. 30 dage.

5. Anordning (100, 101, 500, 600, 5000) ifelge et hvilket som helst af de foregiende krav, hvor den
udvendige, bionedbrydelig film omfatter mindst én mekanisk eller kemisk dannet abning.

6. Anordning (100, 101, 500, 600, 5000) ifelge et hvilket som helst af de foregiende krav, hvor den
mindst ene geldannende forbindelse vealges blandt: gelatine, alginater, chitosan, amylose, kollagen,
natriumpolyacrylat, modificeret stivelse, elastin og en hvilken som helst kombination deraf.

7. Anordning (100, 101, 500, 600, 5000) ifelge et hvilket som helst af de foregiende krav, hvor
sammensa&tningen omfatter mindst én ladet geldannende forbindelse og mindst én forbindelse med en modsat
ladning; hvorved der dannes et polyelektrolytkompleks, PEC, efter vaskeadsorption.

8. Anordning (100, 101, 500, 600, 5000) ifelge krav 7, hvor den mindst enc ladede geldannende
forbindelse er mindst én superabsorberende polymer (SAP).

9. Anordning (100, 101, 500, 600, 5000) ifelge et hvilket som helst af de foregaende krav, og som
omfatter mindst to rum, der hver uathzngigt har en udvendig, bionedbrydelig film, som uafhangigt
indeslutter mindst én geldannende forbindelse, hvor de mindst to rum er forbundet med hinanden og er
indkapslet i en gastrisk nedbrydelig indkapsling, der kan sluges.

10. Anordning (100, 101, 500, 600, 5000) ifelge et hvilket som helst af de foregaende krav til anvendelse
ved mindst delvis appetitdempning hos en patient.

11. Anordning ifelge krav 1, hvor det mindst ene rum (102, 103, 800, 900, 1000, 2000, 3000, 6000,
7000, 8000, 9000, 10000) ckspanderes i maven, hvorved det antager en foruddefineret struktur, der kan
opretholdes i en ekspanderet form i et forudbestemt tidsrum i maven.

12. Anordning (100, 101, 500, 600, 5000) ifelge krav 1, hvor gelfilmen har en tykkelse pa mellem 50
0g 500 mikron.
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13. Anordning (100, 101, 500, 600, 5000) ifelge krav 1, hvor den udvendige, bionedbrydelige film har
en tykkelse pa mellem 3 og 60 mikron.
14. Anordning (100, 101, 500, 600, 5000) ifelge krav 1, hvor gelfilmen har en tykkelse pa mellem 50
og 300 mikron, eller en tykkelse pa 400 eller 500 eller 600 eller 700 eller 800 mikron.
15. Anordning (100, 101, 500, 600, 5000) ifelge krav 1, hvor den mindst ene geldannende forbindelse

opkvelder inden for 5 og 60 minutter efter kontakt med mavefluidum.
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