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LIQUID BATTERY FORMED FROM ENCAPSULATED COMPONENTS
REFERENCE TO RELATED APPLICATIONS

[0001] This application claims benefit of and priority to PCT International
Application No. PCT/US2011/039281 entitled “LIQUID BATTERY FORMED FROM
ENCAPSULATED COMPONENTS” filed on June 6, 2011, and this application also claims
benefit of and priority to PCT International Application No. PCT/US2011/031780 entitled
“GEL FORMED BATTERY™ filed on April 8, 2011, each of which is hereby incorporated by
reference in its entirety.

BACKGROUND

[0002] The following description is provided to assist the understanding of the reader.
None of the information provided or references cited is admitted to be prior art.

[0003] A battery is an electro-chemical device that converts chemical energy into
electrical energy. A battery generally includes an anode and a cathode, which are connected
by an electrolyte. The electrolyte can be a wet electrolyte or a dry electrolyte that is activated
by moisture. When the battery is in operation, a redox reaction occurs. During the redox
reaction, reduction occurs to cations at the cathode and oxidization occurs to anions at the
anode. The battery has a terminal voltage, which is measured as the difference of voltage
between the anode and cathode.

SUMMARY

[0004] An illustrative apparatus includes at least one battery storage compartment
configured to store one or more encapsulated anodes and one or more encapsulated cathodes
and at least one beverage storage compartment configured to store at least a component of a
beverage. The illustrative apparatus also includes a manifold operably connected to the at
least one battery storage compartment and to the at least one beverage storage compartment.

The manifold is configured to receive at least one of the one or more encapsulated anodes, at
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least one of the one or more encapsulated cathodes, and at least a portion of the component of
the beverage to form a battery that is configured to generate an electrical current.

[0005] In one embodiment, the one or more encapsulated anodes and the one or more
encapsulated cathodes are spheres. In another embodiment, each of the one or more
encapsulated anodes includes a first membrane configured to encapsulate an anode, and each
of the one or more encapsulated cathodes include a second membrane configured to
encapsulate a cathode. In yet another embodiment, the anode includes a liquid anode. In
another embodiment, the cathode includes a liquid cathode. In one embodiment, the anode
includes a food grade anode, and the cathode includes a food grade cathode. The food grade
anode includes at least one of zinc sulfate, zinc, or nickel, and the food grade cathode
includes at least one of copper sulfate, copper, carbon, manganese dioxide, or iron. In
another embodiment, at least one of the food grade anode and the food grade cathode
includes a vitamin that is configured to be administered via the battery.

[0006] In another embodiment, the component of the beverage is configured to be an
electrolyte of the battery. The electrolyte can be at least one of phosphoric acid, ascorbic
acid, citric acid, or salt.

[0007] In another embodiment, the at least one battery storage compartment includes
a single battery storage compartment. In yet another embodiment, the at least one battery
storage compartment includes a first compartment configured to store the one or more
encapsulated anodes and a second compartment configured to store the one or more
encapsulated cathodes.

[0008] In yet another embodiment, the at least one battery storage compartment is
further configured to store the one or more encapsulated anodes and the one or more
encapsulated cathodes under pressure. In one embodiment, the one or more encapsulated

anodes and the one or more encapsulated cathodes are configured to rupture upon release
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from the at least one battery storage compartment. In another embodiment, the manifold is
further configured to rupture the one or more encapsulated anodes and the one or more
encapsulated cathodes. In yet another embodiment, the component of the beverage is
configured to dissolve the first membrane and the second membrane.

[0009] In another embodiment, the at least one battery storage compartment is further
configured to store carbonated water. In other embodiments, the component of the beverage
can be concentrate syrup or fruit juice.

[0010] In one embodiment, the battery is configured to increase production of saliva.
In another embodiment, the battery includes a drug. In a related embodiment, the electrical
current is configured to enhance absorption of the drug in a subject. In another embodiment,
the electrical current has anti-bacterial properties

[0011] In another embodiment, the at least one battery storage compartment is further
configured to store one or more encapsulated electrolytes. Each of the one or more
encapsulated electrolytes includes a membrane configured to encapsulate an electrolyte.

[0012] Another illustrative apparatus includes a storage compartment configured to
store a liquid. The liquid includes one or more encapsulated anodes, one or more
encapsulated cathodes, and an electrolyte. An actuator is configured to dispense at least a
portion of the liquid. The one or more encapsulated anodes and the one or more encapsulated
cathodes are configured to rupture to form a battery that is configured to generate an
electrical current. The liquid can include a mouthwash, a detergent, or a hair dye. In some
embodiments, the electrical current can be configured to reduce flora within a mouth or
enhance application of a hair dye.

[0013] An illustrative process includes storing one or more encapsulated anodes and
one or more encapsulated cathodes in at least one battery storage compartment. The process

also includes storing a component of a beverage in a beverage storage compartment, and
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placing a manifold in fluid communication with the at least one battery storage compartment
and the beverage storage compartment. The manifold is configured to receive the one or
more encapsulated anodes, the one or more encapsulated cathodes, and the component of the
beverage. Upon rupturing, the one or more encapsulated anodes and the one or more
encapsulated cathodes form a battery that generates an electrical current. In another
embodiment, the process includes storing carbonated water in the at least one battery storage
compartment.

[0014] Another illustrative process for treating a condition includes releasing one or
more encapsulated anodes and one or more encapsulated cathodes from at least one battery
storage compartment. The process also includes releasing a liquid from a liquid storage
compartment, and mixing the one or more encapsulated anodes, the one or more encapsulated
cathodes, and the liquid. The mixing causes at least a portion of the one or more
encapsulated anodes and at least a portion of the one or more encapsulated cathodes to
rupture to form a battery that is configured to generate an electrical current. The battery is
administered to treat a condition. In some embodiments, the condition treated includes dry
mouth or gum disease. In another embodiment, the electrical current reduces flora within a
mouth.

[0015] Another illustrative apparatus includes means for storing encapsulated anodes,
means for storing encapsulated cathodes, and means for storing a component of a beverage.
The apparatus also includes means for combining at least a portion of the encapsulated
anodes, at least a portion of the encapsulated cathodes, and at least a portion of the
component of the beverage to form an active battery that is configured to generate an
electrical current.

[0016] In an embodiment, a battery comprises: one or more encapsulated anodes

comprising a liquid anode material surrounded by an anodic membrane; one or more
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encapsulated cathodes comprising a liquid cathode material surrounded by a cathodic
membrane; and an electrolyte, wherein the one or more encapsulated anodes, the one or more
encapsulated cathodes, and the electrolyte are configured to generate an electrical current
upon a breach of the anodic membrane and the cathodic membrane.

[0017] In an embodiment, an encapsulated battery component comprises: a battery
component selected from an electrode, an electrolyte, or any combination thereof; and an
encapsulating material which coats substantially the entirety of the battery component.

[0018] In an embodiment, a method of making an encapsulated battery component
comprises: combining at least one battery component and a first membrane forming
substance in a first liquid to form a first solution; combining a second membrane forming
substance in a second liquid to form a second solution; and adding either a portion of the first
solution to the second solution or a portion of the second solution to the first solution to form
an encapsulated battery component, wherein the battery component is an electrode, an
electrolyte, or any combination thereof.

[0019] In an embodiment, a composition comprises: a carrier liquid; and a battery,
wherein the battery comprises: one or more encapsulated anodes comprising an liquid anode
material surrounded by an anodic membrane; one or more encapsulated cathodes comprising
a liquid cathode material surrounded by a cathodic membrane; and an electrolyte, wherein the
one or more encapsulated anodes, the one or more encapsulated cathodes, and the electrolyte
are configured to generate an electrical current upon a breach of the anodic membrane and the
cathodic membrane within the carrier liquid.

[0020] In an embodiment, a composition includes: a carrier liquid; and at least one
battery component, wherein the battery component may be selected from: one or more
encapsulated anodes comprising an anode material surrounded by an anodic membrane; one

or more encapsulated cathodes comprising a cathode material surrounded by a cathodic



WO 2012/139107 PCT/US2012/032753

membrane; an electrolyte; or any combination thereof, In some embodiments, the electrolyte
may be an encapsulated electrolyte comprising an electrolyte material surrounded by an
electrolytic membrane.

[0021] In an embodiment, a kit comprises: battery components including one or more
encapsulated anodes comprising an liquid anode material surrounded by an anodic membrane
and one or more encapsulated cathodes comprising a liquid cathode material surrounded by a
cathodic membrane; and a container for storing the battery components, wherein opening the
container allows the battery components to be introduced to a carrier liquid and to generate
an electrical current upon a breach of the anodic membrane and the cathodic membrane
within the carrier liquid.

[0022] The foregoing summary is illustrative only and is not intended to be in any
way limiting. In addition to the illustrative aspects, embodiments, and features described
above, further aspects, embodiments, and features will become apparent by reference to the
following drawings and the detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The foregoing and other features of the present disclosure will become more
fully apparent from the following description and appended claims, taken in conjunction with
the accompanying drawings. Understanding that these drawings depict only several
embodiments in accordance with the disclosure and are, therefore, not to be considered
limiting of its scope, the disclosure will be described with additional specificity and detail
through use of the accompanying drawings.

[0024] Fig. 1 is a flow diagram depicting operations performed in forming
encapsulated battery components in accordance with an illustrative embodiment.

[0025] Fig. 2 is an illustration of large scale encapsulation of a liquid in accordance

with an illustrative embodiment.
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[0026] Fig. 3 illustrates a cathode storage compartment and an anode storage
compartment in accordance with an illustrative embodiment.

[0027] Fig. 4 illustrates an electrical circuit formed in a mouth in accordance with an
illustrative embodiment.

[0028] Fig. 5 illustrates two battery storage compartments in accordance with an
illustrative embodiment.

[0029] Fig. 6 illustrates three battery storage compartments in accordance with an
illustrative embodiment.

[0030] Fig. 7 illustrates a single battery storage compartment in accordance with an
illustrative embodiment.

[0031] Fig. 8 is a flow diagram depicting operations performed in storing
encapsulated anodes and cathodes in one or more storage compartments in accordance with
an illustrative embodiment.

[0032] Figure 9 is a cross-section of an encapsulated battery component in
accordance with an illustrative embodiment.

[0033] Figure 10 is cross-section of encapsulated battery components in accordance
with illustrative embodiments.

[0034] Figure 11 is cross-sections of encapsulated battery components in accordance
with illustrative embodiments.

[0035] Figure 12 is cross-sections of a diad and a triad in accordance with illustrative
embodiments.

[0036] Figure 13 is a photograph of a sphere triad in accordance with an illustrative

embodiment.
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DETAILED DESCRIPTION

[0037] In the following detailed description, reference is made to the accompanying
drawings, which form a part hereof. In the drawings, similar symbols typically identify
similar components, unless context dictates otherwise. The illustrative embodiments
described in the detailed description, drawings, and claims are not meant to be limiting.
Other embodiments may be utilized, and other changes may be made, without departing from
the spirit or scope of the subject matter presented here. It will be readily understood that the
aspects of the present disclosure, as generally described herein, and illustrated in the figures,
can be arranged, substituted, combined, and designed in a wide variety of different
configurations, all of which are explicitly contemplated and made part of this disclosure.

[0038] Described herein are illustrative methods and apparatuses relating to a battery
that is configured to deliver an electrical current. Components of the battery can be in a
liquid form and can be encapsulated in a shell or membrane that can be ruptured or dissolved
to form the battery. Non-limiting uses of the battery may include incorporating the battery
into beverages, mouthwashes, liquid medicines such as a cough syrup, cleaners, liquid soaps,
shampoos, eye drops, etc. The battery can also be used to treat a condition such as, but not
limited to, dry mouth by increasing saliva production, canker sores, etc. In one illustrative
embodiment, components of the battery can include encapsulated anodes, encapsulated
cathodes, and encapsulated or unencapsulated electrolytes. In other embodiments, one or
more battery components are encapsulated and one or more different battery components are
unencapsulated. In yet another embodiment, all of the battery components are encapsulated.
The components may be composed of food grade materials that are safe for human
consumption. Non-limiting examples of food-grade anodes include zinc sulfate, zinc, zinc
oxide, or nickel. The food-grade cathodes may be, but is not limited to, copper sulfate,

copper gluconate, copper, carbon, manganese dioxide, and iron. Non-limiting examples of a
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food-grade electrolyte include phosphoric acid, ascorbic acid, citric acid, and salt. A battery
can be activated by bringing the components of the battery into contact with one another. In
one embodiment, the encapsulated battery components are ruptured or dissolved, allowing all
of the battery components to come into contact. Upon activation, an electrical current can
produce a noticeable sensation. For example, an edible battery can generate a current that
may be felt, for example, in a mouth, gums, lips, stomach, intestines, etc.

[0039] It will be understood that the above embodiments and configurations are given
as illustrative examples only and that other configurations of the battery will be apparent to
those of skill in the art in light of the present disclosure. Additional details and embodiments
are described with reference to the figures.

[0040] An illustrative battery can include various components, such as, but not
limited to, an anode, cathode, and an electrolyte. One or more of these components can be
encapsulated. Tiigure 1 is a flow diagram depicting operations performed in forming
encapsulated battery components in accordance with an illustrative embodiment. In an
operation 110, a first membrane forming substance and a battery component, such as a
cathode, anode, or electrolyte, are dissolved in a first liquid to form a first solution. In an
illustrative embodiment, the first membrane forming substance can be sodium alginate.
Alternatively, ammonium alginate, potassium alginate, and/or other alginate derivatives may
be used as the first membrane forming substance. The first liquid can include, but is not
limited to, water, fruit juice, soft drink, tea, coffee, energy drink, alcoholic drink, other
beverage, etc. The first solution can be transferred to a container to allow any air bubbles to
be removed. Vibrating the first solution or pulling a vacuum on the first solution can help
remove entrained air.

[0041] In an operation 120, a second membrane forming substance is dissolved in a

second liquid to form a second solution. The second liquid can be the same as or different
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from the first liquid, depending on the embodiment. In an illustrative embodiment, the
second membrane forming substance can be calcium chloride, calcium carbonate, calcium
lactate gluconate, or sodium citrate. In an embodiment, in addition to the second membrane
forming substance, one or more battery components can also be dissolved in the second
liquid. At least a portion of the first solution is discharged into the second solution in an
operation 130. In another embodiment, the second solution can be discharged into the first
solution. As an example, the second solution can include calcium lactate gluconate, which
can be discharged into a first solution including sodium alginate. In one embodiment, a
syringe can be used to discharge drops of the first solution into the second solution, and each
drop can form a membrane. Alternatively, any other method known to those of skill in the art
for combining the solutions may be used.

[0042] In an illustrative embodiment, the second solution reacts with the first solution
to form membranes that encapsulate a portion of the first solution. If the battery component
included in the first solution is an anode, each membrane can form an encapsulated anode.
Similarly, if the battery component included in the first solution is a cathode, each membrane
can form an encapsulated cathode. If the battery component included in the first solution is
an electrolyte, each membrane can form an encapsulated electrolyte. In an illustrative
embodiment, the membrane can form in the shape of a sphere. In an alternative embodiment,
other shapes may be formed. The size of the sphere can depend at least in part on the
concentration of the second membrane forming substance in the second solution, with a
higher concentration resulting in larger spheres. In an illustrative embodiment, the diameter
of the spheres can range in size including, but not limited to, 0.025 inches (in), 0.05 in., .08
in, 0.1 in., etc.

[0043] In an operation 140, the drops (or other portions) of the second solution are

left in the first solution for a period of time. The longer the drops or other portions of the
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WO 2012/139107 PCT/US2012/032753

second solution are left in the first solution, the thicker the membranes become. The second
solution can be left in the first solution for a period of time including, but not limited to, 15
seconds (s), 30 s,45s,60s, 120 s, 180 s, etc. The thickness of the membrane walls can range
in size including, but not limited to, 0.005 in., 0.010 in., 0.020 in., etc. In an operation 150,
the encapsulated battery components are removed from the first solution. In one
embodiment, the encapsulated battery components can be placed in a cold water bath to stop
the membrane forming process. In one embodiment, the encapsulated battery components
are placed in cold water for several minutes. The encapsulation process can be repeated to
form encapsulated anodes, encapsulated cathodes, and/or encapsulated electrolytes.

[0044] In another embodiment, a third membrane forming substance and a battery
component, such as a cathode, anode, or electrolyte, are dissolved in a third liquid to form a
third solution. The third liquid can be the same as or different from the first or second liquid,
depending on the embodiment. The third membrane forming substance can be the same as or
different from the first membrane forming substance. In an illustrative embodiment, the third
membrane forming substance can be sodium alginate. Alternatively, ammonium alginate,
potassium alginate, and/or other alginate derivatives may be used as the third membrane
forming substance. In another illustrative embodiment, the battery component included in the
first solution is different from the battery component included in the third solution. Drops of
the first solution and the third solution can be discharged into the second solution.
Encapsulation of the drops starts once the drops are discharged into the second solution. The
encapsulated drops can be brought into contact with one another such that the encapsulated
battery components are linked together as the membranes form.

[0045] In another embodiment, a fourth membrane forming substance and a battery
component, such as a cathode, anode, or electrolyte, are dissolved in a fourth liquid to form a

fourth solution. For example, the first solution can contain an anode, the third solution can
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contain a cathode, and the fourth solution can contain an electrolyte. Drops of the first, third,
and fourth solution can be discharged in the second solution. An encapsulated anode,
cathode, and electrolyte can be brought into contact during membrane formation to form a
linked triad of encapsulated battery compartments. In other embodiments, multiple
encapsulated components can be joined in any number and any number of shapes, such as,
but not limited to, a line, a triad, a square, a pyramid, a cube, etc. In another embodiment,
multiple encapsulated battery components of the same type can be linked together during the
membrane forming process. As an example, two, three, four, etc. encapsulated cathodes can
be linked together, two, three, four, etc. encapsulated anodes can be linked together, etc.

[0046] In another embodiment, the membrane forming process can be done in a
pressurized environment. In such an embodiment, the encapsulated battery components can
be stored under a similar pressure to that of the pressurized environment, such that the
membranes do not rupture. The encapsulated battery components can later be dispensed into
an environment of a different pressure, such that the different pressure causes the membranes
to rupture. In one embodiment, the encapsulated battery components are released into a less
pressurized environment, which can cause the encapsulated liquid to expand and rupture the
membrane. In another embodiment, the encapsulated battery components are dispensed into
an environment with a greater pressure, which can cause the encapsulated liquid to contract
and rupture or implode the membrane.

[0047] Figure 2 is an illustration of large scale encapsulation of a liquid in accordance
with an illustrative embodiment. The encapsulated spheres shown in Figure 2 are roughly
0.08 inches in diameter and can contain any combination of an anode, cathode, electrolyte, or
liquid.

[0048] Figure 3 illustrates a cathode storage compartment 320 and an anode storage

compartment 310 for forming a battery in accordance with an illustrative embodiment. In
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one embodiment, the anode storage compartment 310 and the cathode storage compartment
320 can be incorporated into a dispenser for dispensing products such as, but not limited to,
beverages, mouthwashes, shampoos, liquid soaps, lotions, cleaners, etc. In an embodiment,
the dispensers can be made of materials that have properties including long life, non-
conductive, non-reactive to battery components, mechanically stable, UV/optical protection,
etc. In some embodiments, the dispensers can be approved for food storage by the United
States Department of Agriculture.

[0049] In one embodiment, the cathode storage compartment 320 can store
encapsulated cathodes. The cathode storage compartment 320 can also store a liquid such as
water, carbonated water, mineral water, a beverage, etc. along with the encapsulated
cathodes. 'The liquid can be unencapsulated, separately encapsulated relative to the cathodes,
or encapsulated along with the cathodes, depending on the embodiment. The anode storage
compartment 310 can store encapsulated anodes. In another embodiment, the anode storage
compartment 310 can store a liquid such as water, carbonated water, mineral water, a
beverage, etc. along with the encapsulated anodes. 'The liquid can be unencapsulated,
separately encapsulated relative to the anodes, or encapsulated along with the anodes,
depending on the embodiment. In yet another embodiment, the cathode storage compartment
320 can store a non-encapsulated cathode, such as a cathode dissolved in a liquid, while the
anode storage compartment 310 can store encapsulated anodes. Similarly, the anode storage
compartment 310 can store a non-encapsulated anode, such as an anode dissolved in a liquid,
while the cathode storage compartment 320 can store encapsulated cathodes.

[0050] Paths 370 and 375 illustrate physical paths that may be traversed by one or
more anodes and one or more cathodes, respectively. In one embodiment, the paths 370 and
375 are operably connected to a manifold 340. In some embodiments, the manifold 340 can

be configured to rupture encapsulated battery components and/or encapsulated liquids as they
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are dispensed from the storage compartments. For example, the manifold 340 can include
one or more of a screen, a fixed blade, a rotating blade, protrusions, etc. that can rupture
encapsulated components as they flow through the manifold 340. The manifold can be a
fountain soda dispenser, the mouth of a soda or beverage bottle, the mouth of a soda or
beverage can, the mouth of a product bottle such as lotion, toothpaste, hair dye, shampoo,
etc., a liquid cheese dispenser, etc. An electrolyte can be incorporated into either or both the
encapsulated anode and/or the encapsulated cathode. In another embodiment, the electrolyte
can be encapsulated separately from the anodes and the cathodes. In yet another
embodiment, the electrolyte can be unencapsulated and be located externally from the
encapsulated battery components. Once the encapsulated components are ruptured, the
battery components can interact with one another to form a battery.

[0051] As discussed in further detail below, a battery may be incorporated into or
may form a beverage such as but not limited to, soda, fruit juice, water, carbonated water,
mineral water, punches, lemonades, limeades, tea, coffee, beer, wine, etc. A battery can also
be incorporated into mouthwashes, liquid medicines such as a cough syrup, cleaners, liquid
soaps, shampoos, eye drops, etc. In another embodiment, the encapsulated components can
incorporate vitamins and/or minerals. Upon dispensing of a battery, the vitamins and/or
minerals can be delivered to a subject.

[0052] The battery components may also be incorporated into a pill such as, but not
limited to, a vitamin, a mineral, or a drug. As an example, a pill can contain an anode
compartment, a cathode compartment, and an electrolyte compartment. The compartments
can include encapsulated battery components, unencapsulated battery components, or a
mixture of encapsulated and unencapsulated components. In one embodiment, the pill can be
chewed to form a battery. In another embodiment, the pill is swallowed and the pill and then

any encapsulated components are dissolved internally to form the battery.
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[0053] Figure 4 illustrates an electrical circuit 400 that includes a battery 405 and a
mouth 410 in which the battery 405 is activated in accordance with an illustrative
embodiment. For example, a tongue in the mouth 410 of a subject may connect the anodes
and cathodes to form the circuit 400. The circuit 400, however, is not limited to being
formed by a tongue. Rather, the circuit 400 may be formed with one or more other parts of
the mouth, including, but not limited to, teeth, gums, the walls of the mouth, and/or any fluid
that is associated with the mouth 410. Additionally, the circuit 400 is not limited to being
formed in the mouth and can be formed on, but not limited to, skin or a scalp. Any
conductive surface, such as, but not limited to, a counter top, a floor, a wall, etc. can also be
used to connect the anodes and the cathodes to create the circuit 400. Once the circuit 400 is
formed, the battery 405 generates a direct current that flows through the circuit 400. In an
illustrative embodiment, the current is detectable by a user as a tingling of the parts of the
mouth 410 or other body part that forms the circuit 400.

[0054] Figure 5 illustrates two battery storage compartments in accordance with an
illustrative embodiment. In this embodiment, an anode storage compartment 510 can include
encapsulated anodes. In one embodiment, the anode storage compartment 510 also includes
a liquid such as, but not limited to, water, carbonated water, mineral water, etc. The liquid
and/or the encapsulated anodes can include an electrolyte. In addition, the anode storage
compartment 510 can store its contents under pressure. A cathode storage compartment 520
can include encapsulated cathodes. In one embodiment, the cathode storage compartment
520 also includes a liquid such as, but not limited to, water, carbonated water, mineral water,
etc. The liquid and/or the encapsulated cathodes can include an electrolyte. In one
embodiment, the liquid in the anode storage compartment 510 and/or the cathode storage
compartment 520 can be or can include the electrolyte. In addition, the cathode storage

compartment 520 can store its contents under pressure. In another embodiment, the
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electrolyte in the anode storage 510 compartment and/or the cathode storage compartment
520 can also be encapsulated. In yet another embodiment, either the anode or the cathode is
not encapsulated. In such an embodiment, one of the anode or cathode is part of or dissolved
in a liquid such as water, carbonated water, mineral water, soda, fruit juice, etc. that can be
stored in the anode storage compartment 510 or the cathode storage compartment 520.

[0055] The anode storage compartment 510 and the cathode storage compartment 520
can be operably connected to a mixing assembly such as a manifold 540. An actuator, not
illustrated, can release a portion of the contents of the anode storage compartment 510 and
the cathode storage compartment 520 into the manifold 540. The actuator can be a hand
pump, a squeeze bottle, a button such as a fountain soda dispenser button, etc. In one
embodiment, the manifold 540 mixes the encapsulated anodes and the encapsulated cathodes
together. The encapsulated components can rupture, such as due to a change in pressure or
from the mixing, to form an active battery. If the encapsulated components are mixed with
an acidic liquid, the acid can dissolve the membranes and cause the encapsulated components
to rupture. In another embodiment, the manifold 540 can include protrusions, blades, etc.
that cause any encapsulated components to rupture. Rupturing the encapsulated battery
components allows the battery components to form a battery. 'The mixed battery
components, along with any liquids stored in the storage compartments are mixed and exit
the manifold 540. The resulting liquid 550 exiting the manifold 540 contains an active
battery. In another embodiment, all or a portion of encapsulated battery components are
ruptured by maceration or are dissolved internally in a stomach or intestines due to gastric
liquids.

[0056] In one embodiment, the anode storage compartment 510, cathode storage
compartment 520, and the manifold 540 can be placed in an enclosure 560, such as, but not

limited to, a soda fountain, an aluminum can, plastic bottle, condiment dispenser, squeeze
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tubes, field rations, dispenser, etc. In an illustrative embodiment, the enclosure 560 includes
a beverage dispenser. In one embodiment, encapsulated anodes can be stored in the anode
storage compartment 510. The cathode compartment 520 can store a liquid such as, but not
limited to, concentrated beverage syrup, fruit juice, etc., along with a cathode. In one
embodiment, the cathode is dissolved in the liquid. An electrolyte can be encapsulated and
stored in the anode storage compartment 510. The liquid can also act as an electrolyte. The
manifold 540 can be in fluid communication with the anode storage compartment 510 and the
cathode compartment 520. A portion of the encapsulated anodes and a portion of the liquid
can be released into the manifold 540. The encapsulated anodes and encapsulated electrolyte,
if present, can rupture due to a change in pressure, dissolving, maceration, the manifold, etc.
Once ruptured, the anode, cathode, and electrolyte can form a battery in the liquid, and the
liquid can be dispensed from the manifold.

[0057] Encapsulated battery components can be stored in various other configurations
of storage compartments. Figure 6 illustrates three battery storage compartments in
accordance with an illustrative embodiment. In this illustrated embodiment, components can
be stored in an anode storage compartment 610, a cathode storage compartment 620, and a
beverage storage compartment 630. The contents of one or more of these components can be
stored under pressure. The beverage storage compartment 630 can store a beverage, such as,
but not limited to, water, carbonated water, fruit juice, soda, etc. In another embodiment, the
beverage storage compartment 630 can store a component of a beverage, such as, but not
limited to a concentrated syrup, water, carbonated water, mineral water, etc. In some
embodiments, the beverage or beverage component can act as an electrolyte for a battery
formed from anodes and cathodes stored in the anode storage compartment 610 and the

cathode storage compartment 620, respectively.
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[0058] In one embodiment, encapsulated anodes can be stored in the anode storage
compartment 610. In another embodiment, the anode storage compartment 610 can also
include a liquid such as, but not limited to, water, carbonated water, mineral water, etc. The
liquid and/or the encapsulated anodes can include an electrolyte. In yet another embodiment,
the anode storage compartment 610 can store an unencapsulated anode with or without
another liquid, such as, but not limited to, water, carbonated water, a beverage component,
etc. The cathode storage compartment 620 can include encapsulated cathodes. In one
embodiment, the cathode storage compartment 620 can also include a liquid such as, but not
limited to, water, carbonated water, mineral water, etc. The liquid and/or the encapsulated
cathodes can include an electrolyte. In yet another embodiment, the cathode storage
compartment 620 can store an unencapsulated cathode with or without another liquid, such
as, but not limited to, water, carbonated water, a beverage component, etc.

[0059] In another embodiment, an encapsulated electrolyte can be stored in the anode
storage 610 compartment, the cathode storage compartment 620, and/or the beverage storage
compartment 630. In yet another embodiment, either the anode or the cathode is not
encapsulated.

[0060] The anode storage compartment 610, the cathode storage compartment 620,
and the beverage storage compartment 630 can be operably connected to a mixing assembly
such as a manifold 640. An actuator, not illustrated, can release a portion of the contents of
the anode storage compartment 610, the cathode storage compartment 620, and the beverage
storage compartment 630 into the manifold 640. The actuator can be a hand pump, a squeeze
bottle, a button, or similar dispenser that can be used to dispense a portion of the contents of
the compartments. In one embodiment, the manifold 640 mixes the anode, cathode, and
beverage components together. The encapsulated components can rupture, such as due to a

change in pressure, due to the mixing, due to dissolving of the membrane, etc. to form an
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active battery. In one embodiment in which the beverage or beverage component is acidic,
the beverage or beverage component can dissolve the membranes of encapsulated
components. Dissolving the membrane of the encapsulated components releases the
encapsulated components. In another embodiment, the manifold 640 can cause any
encapsulated components to rupture. Rupturing the encapsulated battery components allows
the battery components, which may include un-encapsulated components, to form a battery.
The battery components, along with any liquids stored in the storage compartments are mixed
or combined together and exit the manifold 640. The resulting liquid 650 exiting the
manifold 640 contains an active battery. In another embodiment, all or a portion of
encapsulated battery components are ruptured by maceration or are dissolved internally in a
stomach or intestines due to gastric liquids.

[0061] The various battery components can also be stored in a single storage
compartment. Figure 7 illustrates a single battery storage compartment in accordance with an
illustrative embodiment. A single storage compartment 710 can store all of the battery
components, some of which can be encapsulated. In one embodiment, all of the battery
components can be encapsulated. In other embodiment, one or more of the battery
components can be encapsulated and one or more of the battery components can be
unencapsulated. For example, both the anode and cathode can be encapsulated while the
electrolyte is unencapsulated. In one embodiment, the single storage compartment 710 can
also include an encapsulated beverage, such as but not limited to, water, soda, fruit juice, etc.
In another embodiment, the single storage compartment 710 can include an unencapsulated
beverage.

[0062] The single storage compartment 710 can be operably connected to a mixing
assembly such as a manifold 740. An actuator, not illustrated, can release a portion of the

contents of the single storage compartment 710 into the manifold 740. The manifold can be a
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pump, a squeeze bottle, a button, or similar dispenser that can be used to dispense a portion of
the contents of the single storage compartment 710. Upon being released from the single
storage compartment 710, the encapsulated components can rupture, such as due to a change
in pressure, etc. to form an active battery. In another embodiment, the manifold 740 can
cause any encapsulated components to rupture. Rupturing the encapsulated battery
components allows the battery components, which can include unencapsulated components,
to form a battery. The battery components, along with any liquids stored in the single storage
compartment 710 are mixed or combined together and exit the manifold 740. The resulting
liquid 750 exiting the manifold 740 contains an active battery. In another embodiment, all or
a portion of encapsulated battery components are ruptured by maceration or are dissolved
internally in a stomach or intestines due to gastric liquids.

[0063] Figure 8 is a flow diagram depicting operations performed in storing
encapsulated anodes and cathodes in one or more storage compartments in accordance with
an illustrative embodiment. In an operation 810, one or more encapsulated anodes and one or
more encapsulated cathodes can be stored in one or more battery storage compartments. In
one embodiment, encapsulated anodes are stored in a first battery storage compartment and
the encapsulated cathodes are stored in a second battery storage compartment. In another
embodiment, operation 810 includes storing one or more encapsulated battery components
and one or more unencapsulated battery components in at least one battery storage
compartment. The unencapsulated battery components can be stored in a battery storage
compartment along with the encapsulated battery components or in a separate battery storage
compartment. In an operation 820, a component of a beverage can be stored in a beverage
storage compartment. The beverage component can be encapsulated, unencapsulated, or a
combination of the two. A manifold is placed in fluid communication with the one or more

battery storage compartments and the beverage storage compartment in an operation §30.
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The manifold can receive and dispense at least a portion of the battery components and at
least a portion of the beverage component. The manifold can also rupture any encapsulated
components. The ruptured battery components along with any unencapsulated battery
components can form a battery.

[0064] The current created by a battery can be used in numerous ways. In one
example, the current of a battery can be used to affect delivery/absorption of a drug, to
combat bacteria such as the bacteria, etc. In addition, the current can also have an anti-
bacterial effect and/or an anti-viral effect. In another embodiment, the anode, the electrolyte,
or the cathode can include an antibacterial agent. In an illustrative embodiment, a battery can
be formed in a mouthwash. The current created by this battery can have an anti-viral effect
and can be used in the treatment of sores of the mouth, such as, but not limited to, canker
sores. In another embodiment, the current from a battery can be used to treat various skin
conditions. In one illustrative embodiment, a battery can be applied to a rash, an area of dry
skin, and/or an area of irritated skin, for instance, using a lotion that contains encapsulated
battery components. 'The battery can generate a current that flows through portions of the
skin, which can be used to diminish itching in skin by providing a competing stimulus.

[0065] In another illustrative embodiment, a battery can be included in various liquids
or components such as, but not limited to, mouthwashes, shampoos, hair dyes, beverages,
medicines, energy drinks, cleaners, eye drops, tooth pastes, shampoos, facial masks, etc. In
each of these embodiments, a battery can provide an electrical current that enhances the
performance of the liquid or component for its intended purpose. For instance, the electrical
current may facilitate the delivery of a drug contained within a liquid medicine. In another
embodiment, the current from the battery may impede the flora of the mouth, and therefore,
helps protect against bad breath, cavities, and/or gum disease. In addition, the battery may

also increase the production and secretion of saliva, which also helps protect against cavities
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and/or gum disease. In another embodiment, battery components are incorporated into
toothpaste that can include flavoring, such as, but not limited to, mint, bubble gum, berry, etc.

[0066] In another embodiment, a pill can be used to store one or more encapsulated
battery components. The pill can include a single chamber that includes the encapsulated
battery components, any unencapsulated battery components, and any other component, such
as a medicine, drug, vitamin, etc. A coating can surround the pill and encapsulate the
chamber. The coating can be made of, but not limited to, e.g., gelatin, wax, hypromellose,
methyl cellulose, hydroxypropyl cellulose, etc. In one embodiment, the pill can be
swallowed by a subject and the coating can dissolve during digestion. Eventually, the
encapsulated battery components can be released from the pill and come into contact with
one another to create a battery. In another embodiment, the pill can be chewed, which can
rupture the encapsulated battery components. In one embodiment, the pill can also include a
drug or vitamin, whose delivery is affected by the current generated by the battery. In
another embodiment, one or more pills can be integrated into a component, such as, but not
limited to, a preserve, a cheese product, a shampoo, or a cleaning agent. Pressure applied to
the component, such as through spreading the component or massaging the component, can
cause the encapsulated components to rupture to create a battery.

[0067] In another embodiment, the battery components can be made of cosmetic
grade materials, such as, but not limited to, aluminum and carbon. One or more of these
battery components may be encapsulated. In one embodiment, a battery formed from
encapsulated components, can be used as an antiperspirant and/or deodorant. For example, a
liquid antiperspirant can include an anode, for example, an aluminum complex, an
electrolyte, and encapsulated cathodes can be formed from carbon. Illustrative aluminum
complexes include, but are not limited to, aluminum chloride, aluminum chlorohydrate, and

aluminum-zirconium compounds. Prior to being applied, during the application, or at
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sometime after the application, the encapsulated battery components can rupture to form a
battery with the other battery components. Current produced by the battery through or over a
subject’s skin can aid in the iontophoretic delivery of the aluminum-based complexes.
Although not intending to be limited by theory, the aluminum-based complexes may aid in
the formation of plugs in sweat glands, and thus, can help prevent perspiration. 'The
aluminum-based complexes may also interact with keratin fibrils in sweat ducts and form a
physical plug that prevents sweat from reaching the surface of skin. Accordingly, a battery
can be used to combat excessive sweating in an area of skin that is covered by the battery.
One or more of the battery components can also include fragrant materials.

[0068] In another illustrative embodiment, a battery can be used to treat wounds or
burns. The battery can be applied to an affected portion of a subject’s skin, for example, by
using a lotion, to provide a current through the subject’s skin tissue. The current can be used
to affect the healing of the wound through, but not limited to, increasing blood flow,
enhancing tissue oxygenation, preventing an infection, stimulating epidermal cell
reproduction, etc. In some embodiments, the electrical current can reduce the amount of scar
tissue of a healed wound, resulting in a smoother and thinner scar.

[0069] Another illustrative embodiment includes a hair dye that includes or is
combined with the battery components to form a battery. As the hair dye is applied, the
battery can create an electrical current that flows through a subject’s scalp, tissue, and/or hair.
This electrical current can enhance the application of the hair dye, for example by reducing
the application time and/or by increasing the absorption of the hair dye into hair. In another
illustrative embodiment, a cleaner includes the battery components. Current from the battery
can help loosen dirt, grease, and/or enhance the cleaning ability of the cleaner.

[0070] A number of parameters may influence the properties of a battery. For

example, the terminal voltage of the battery, the amperage of the circuit 400 (Fig. 4), and the
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lifespan of the battery may be configured based upon the properties of the battery and the
battery components. The materials that make up the battery components provide properties
that can affect the voltage of the battery. In one embodiment, the amperage of the circuit 400
can be increased by increasing the molar concentration of the electrolyte in a liquid that
includes the cathode and anode. The concentration of the anode and cathode also impacts the
longevity of the battery. For example, higher concentrations of the anode and/or the cathode
within a dispersed liquid generally results in a longer lasting battery. The life of the battery
can also be increased by using encapsulated battery components that include membranes of
varying thickness. As a non-limiting example, encapsulated anodes can include encapsulated
anodes that have a membrane thickness of 0.010 inches and encapsulated anodes that have a
thinner membrane thickness of 0.005 inches. Varying the thickness of the encapsulated
components can result in the rupturing of the battery components at varying times. This
allows the encapsulated battery components to be replenished, which can result in keeping
the battery active for longer periods of time compared to a battery that only includes
encapsulated battery components of a nearly uniform thickness.

EXAMPLES

[0071] The present compositions and methods will be understood more readily by
reference to the following examples, which are provided by way of illustration and are not
intended to be limiting in any way.

Example 1: Beverage

[0072] A battery can be incorporated into a beverage. Encapsulated anodes and
encapsulated cathodes can be stored in a single battery storage compartment or separate
battery storage compartments. A beverage storage compartment can include a beverage such
as, but not limited to, soda, fruit juice, water, mineral water, carbonated water, etc. A

manifold can be in fluid communication with the battery storage compartment or
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compartments and the beverage storage compartment. A portion of the encapsulated anodes,
encapsulated cathodes, and beverage can be dispensed from the respective storage
compartment and enter the manifold. The encapsulated anodes and cathodes can then rupture
due to a change in pressure, due to maceration, due to the manifold, by being dissolved, etc.
Once ruptured, the anode, cathode, and an electrolyte can form a battery. In one
embodiment, the beverage can provide the electrolyte.

Example 2: Beverage Dispenser

[0073] A beverage dispenser can deliver a battery. In one embodiment, encapsulated
anodes are stored in an anode storage compartment. A second compartment can store a liquid
such as, but not limited to, concentrated beverage syrup, fruit juice, etc., along with a
cathode. In one embodiment, the cathode is dissolved in the liquid. An electrolyte can be
encapsulated and stored in the anode storage compartment. The liquid can also act as an
electrolyte. A manifold can be in fluid communication with the anode storage compartment
and the second compartment. A portion of the encapsulated anodes and a portion of the
liquid can be released into the manifold. The encapsulated anodes and encapsulated
electrolyte, if present, can rupture due to a change in pressure, dissolving, maceration, the
manifold, etc. Once ruptured, the anode, cathode, and an electrolyte can form a battery in the
liquid, and the liquid can be dispensed from the manifold.

Example 3: Liquid Soap

[0074] A battery can be incorporated into a liquid soap. A single compartment can
include encapsulated anodes and encapsulated cathodes. The compartment can also include a
liquid soap. The liquid soap can include an electrolyte. A pump nozzle can be in fluid
communication with the compartment. The pump nozzle can dispense an amount of the
liquid soap when engaged. The encapsulated anode and encapsulated cathode can be

ruptured when dispensed through the nozzle. For example, the nozzle can include internal
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protrusions, a screen, a blade, etc., that ruptures the encapsulated components prior to being
dispensed from the nozzle. Once dispensed, the liquid soap contains a battery. The battery
can generate a current that can be felt, for example, by a user while lathering their hands.
The current can be configured to increase the effectiveness of the liquid soap, for example, by
loosening dirt or by stimulating a user to wash more vigorously.

Example 4: Treatment of Dry Mouth

[0075] A battery incorporated into a beverage or mouthwash can also be used as a
treatment of dry mouth. One or more encapsulated anodes and cathodes can be released from
a battery storage compartment. A liquid can be released from another storage compartment
or can also be stored along with the encapsulated battery components. The liquid and
encapsulated battery components are mixed together resulting in the rupturing of at least
some of the encapsulated battery components. The ruptured battery components, along with
any unencapsulated battery components, form a battery. The battery can be administered
orally to increase saliva production and secretion levels compared to the levels prior to the
creation and administration of the battery. The battery, therefore, will be useful in treating
dry mouth. The battery may be incorporated into various liquids, such as, but not limited to,
a mouthwash, a beverage, a liquid medicine, etc.

Example 5: Cleaner

[0076] A battery can also be integrated into a cleaner. For example, a cleaner can
include encapsulated anodes and encapsulated cathodes. The cleaner can include an
electrolyte. The cleaner can be stored in a storage compartment. A manifold can be in fluid
communication with the storage compartment and a pump nozzle. The pump nozzle can
dispense an amount of the cleaner when engaged. The encapsulated anode and encapsulated
cathode can be ruptured when dispensed through the nozzle. For example, the nozzle can

include internal protrusions, a screen, a blade, etc., that ruptures the encapsulated components
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prior to being dispensed from the nozzle. Once dispensed, the cleaner contains a battery.
Electrical current generated by the battery can flow through or on the surface of a material
that is to be cleaned to enhance the cleaner. For example, the current can help loosen dirt,
grease, etc.

Example 6: Antiperspirant

[0077] Encapsulated anode can include cosmetic grade aluminum and encapsulated
cathodes can include cosmetic grade carbon. Either the anodes or the cathodes can include
sodium chloride that acts as an electrolyte. The encapsulated anodes and cathodes can be
stored in a single storage compartment, which can be an antiperspirant container. The
antiperspirant container can include an applicator, such as a roll on applicator, that ruptures
the encapsulated anodes and encapsulated cathodes and releases an antiperspirant and/or
deodorant that contains a battery. The battery results in current flowing through the underarm
and results in a reduction in the amount of sweat produced by a subject compared to the
amount of sweat produced prior to the application of the battery. The aluminum-based
complexes may aid in the formation of plugs in sweat glands, and thus, can help prevent
perspiration. The aluminum-based complexes may also interact with keratin fibrils in sweat
ducts and form a physical plug that prevents sweat from reaching the surface of skin.

Example 7: Lotion

[0078] A lotion includes encapsulated anodes and encapsulated cathodes. A
collapsible tube includes the lotion, a single storage compartment, and a manifold dispensing
nozzle. In one embodiment, the manifold dispensing nozzle is created using three
dimensional printing. The manifold can rupture the encapsulated battery components and/or
applying the lotion can rupture the encapsulated battery components. The lotion can be
applied to an area of a subject’s skin, e.g., under or around the eye or mouth, hands, arms,

stomach, etc. Upon rupturing, a battery can be formed and an electrical current can flow
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through or over a subject’s skin. In one embodiment, the electrical current generated by the
battery can cause the subject’s muscles local to the placement of the lotion to be stimulated.

Example 8: Shampoo

[0079] A dispenser can include an anode storage compartment that stores
encapsulated anodes and a cathode storage compartment that stores encapsulated cathodes.
The encapsulated anodes and/or the encapsulated cathodes can include an electrolyte.
Additionally, a shampoo can be stored in the anode storage compartment and/or the cathode
storage compartment. A manifold can be in fluid communication with the anode storage
compartment and the cathode storage compartment. In one embodiment, the encapsulated
battery components are ruptured by the manifold when the shampoo is dispensed. In another
embodiment, the manifold does not rupture the encapsulated components. Instead, the
encapsulated battery components are ruptured when the shampoo is used, for instance, when
the shampoo is massaged into a subject’s scalp. Once ruptured, the encapsulated components
can form a battery. Electrical current from the battery flows through or over the subject’s
hair and scalp and can help the shampoo remove oil, dirt, dandruff, contaminants, etc from
the subject’s hair. Such stimulation will also have the beneficial effective of providing
stimulation and a pleasant sensation to a subject’s scalp and other body areas.

Example 9: Toothpaste

[0080] A battery can be formed from encapsulated battery components in conjunction
with dispensing an amount of toothpaste. A dispenser contains a single storage chamber that
includes one or more encapsulated battery components. The encapsulated battery
components can be stored with toothpaste components, such as, but not limited to, abrasives,
fluoride, detergents, whiteners, etc. A manifold in fluid communication with the single
storage chamber can be used to dispense an amount of toothpaste. Upon being dispensed, the

encapsulated components can be ruptured, for instance, by the manifold and/or by a subject
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brushing their teeth. Applying the toothpaste to a subject’s mouth results in a current that
flows through or over various portions of a subject’s mouth, such as but not limited to, gums,
teeth, tongue, etc. The electrical current can help the clean the subject’s teeth, whiten the
subject’s teeth, combat against gum disease, freshen the subject’s breath, etc.

[0081] As discussed above, a battery typically has a pair of electrodes, the negatively
charged anode and the positively charged cathode, and an electrolyte. Sometimes a separator
or resistive material may be also employed. Fach of these, as well as other electrical
components, is referred to as a battery component.

[0082] In accordance with some embodiments described herein the battery
components are encapsulated. In some embodiments, each battery component is
encapsulated separately from the others. In some embodiments, one or more battery
component may be encapsulated with another component. In some such combined
encapsulations, the battery components may be separate from each other. Some co-
encapsulated embodiments, include an electrode (anode or cathode) encapsulated with an
electrolyte. In such embodiments, the electrode and the electrolyte may be encapsulated
together, or one may be encapsulated separately from the other, and the remaining
encapsulated around the first. In some embodiments, both electrodes and an electrolyte may
be encapsulated together. In such examples, one or both electrodes are encapsulated
themselves to keep them separated.

[0083] In an embodiment, as shown in Figure 9, an encapsulated battery component
includes: a battery component [910] selected from an electrode (a cathode or an anode), an
electrolyte, or any combination thereof; and an encapsulating material [920] which coats
substantially the entirety of the battery component. In some embodiments, an encapsulated
battery component may be non-toxic for an application to or ingestion by an animal such as a

human.
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[0084] In an embodiment, as shown in Figure 10, a battery includes: one or more
encapsulated anodes comprising an anode material [1010] surrounded by an anodic
membrane [1020]; one or more encapsulated cathodes comprising a cathode material [1030]
surrounded by a cathodic membrane [1040]; and an electrolyte, wherein the one or more
encapsulated anodes, the one or more encapsulated cathodes, and the electrolyte may be
configured to generate an electrical current upon a breach of the anodic membrane and the
cathodic membrane. In some embodiments, the anode material can be a liquid anode
material, the cathode material can be a liquid cathode material, or both. In some
embodiments, the electrolyte may be an encapsulated electrolyte comprising an electrolyte
material [1050] surrounded by an electrolytic membrane [1060] and the -electrolytic
membrane may breach simultaneously with the anodic membrane and the cathodic
membrane. As used herein, the terms “anodic membrane”, “cathodic membrane”, and
“electrolytic membrane” are so named based on the material within the membrane. For
example: the anodic membrane at least surrounds an anode material; the cathodic membrane
at least surrounds a cathode material; and the electrolytic membrane at least surrounds an
electrolyte material. The membrane itself need not have, and in some embodiments does not
have, the same characteristic; that is a cathodic membrane, typically, is not positively
charged. Thus, each battery component may include a battery component membrane
surrounding a liquid battery component. In some embodiments, combinations are also
possible, as described elsewhere herein, the naming convention described here aids in
understanding. In some embodiments, a battery may be non-toxic for an application to or
ingestion by an animal such as a human.

[0085] In some embodiments, a cathodic membrane may encapsulate one or more
encapsulated anodes or an anodic membrane may encapsulate one or more of encapsulated

cathodes. In some embodiments, as shown in Figure 11, an electrolytic membrane may
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encapsulate [1110] one or more encapsulated anodes [1120]; may encapsulate one or more
encapsulated cathodes; may encapsulate [1130] one or more of both encapsulated anodes
[1140] and encapsulated cathodes [1150]; may be encapsulated by an anodic membrane; may
be encapsulated by a cathodic membrane, or a combination thereof.

[0086] In some embodiments, two encapsulated battery components may be linked
together and form a diad. As shown in Figure 12, an encapsulated anode [1210] and an
encapsulated cathode [1220] may form a linked diad [1230]. In other embodiments, three
encapsulated battery components may be linked together and form a triad. For example an
encapsulated anode [1240], an encapsulated cathode [1250], and an encapsulated electrolyte
[1260] may form a linked triad [1270].

[0087] In some embodiments, the battery may be suitable for consumption by
mammals, particularly humans. In some embodiments, the electrolyte may comprise one or
more encapsulated electrolytes.

[0088] In some embodiments, the battery may be disposed in and activated by
placement within a fluid. In some instances, such fluids may be, but are not limited to
beverages, such as soda, syrup, fruit juice, water, mineral water, carbonated water, ethanol
(alcoholic beverages), milk, tea, coffee, energy drinks, sports drinks, instant drinks, personal
care products such as but not limited to shampoo, mouthwash, soap, deodorant, lubricant and
any combination thereof. The battery may be used with any liquid or semi-liquid that comes
into contact with a body surface that will facilitate an electron flow, such as but not limited to
a mucosal membrane, wet skin, or combinations thereof. In some embodiments, the battery
may be a beverage suitable for consumption by a mammal.

[0089] In some embodiments, the battery may be configured to produce an
organoleptic effect when contacted with the oral cavity, particularly the tongue, gums, roof of

the mouth, and cheeks. As use herein, the term “organoleptic” is defined as the capacity of a
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foodstuff to produce an effect on the senses (sight, touch, smell, taste, and hearing), so that it
might be perceived, distinguished, and appreciated. In some embodiments, the battery may
produce a current that yields the organoleptic effects. Because current (I) is proportional to
voltage (E) and inverse to resistance (R), e.g. I = E / R, current may be controlled in
embodiments by modifying the voltage of the battery, adjusting membrane thickness, or
adding resistive materials such as carbon to the battery components. The organoleptic effect
may differ from individual to individual, but generally provides a tingly feeling, not
necessarily recognized as an electrical effect. In some embodiments, the battery components
may be present in an amount that is adjustable to achieve a desired organoleptic effect. In
some embodiments, the battery may be configured to deliver one or more nutrients when
ingested. In some embodiments, the battery may be stored under pressure.

[0090] In some embodiments, the voltage of the battery may be modified by using
different anode/cathode pairs. For example, a Zinc/Copper pair may have a voltage of about
1.10 V, a Magnesium/Carbon pair may have a voltage of about 1.20 V, a Nickel/Iron pair
may have a voltage of about 1.20 V, a Zinc/Carbon pair may have a voltage of about 1.50 V,
a Zinc/Manganese dioxide pair may have a voltage of about 1.50 V, and an
Aluminum/Manganese dioxide pair may have a voltage of about 1.90 V.

[0091] In some embodiments, a battery component may be an electrode which may
comprise a liquid electrode material. In some embodiments, the electrode may be an anode
comprising a liquid anode material. A liquid anode material may comprise a food grade
anode material including but not limited to zinc, nickel, aluminum, magnesium and any
combination thereof. In some embodiments, the cathode maybe be elemental zinc. In other
embodiments, the electrode may be a cathode comprising a liquid cathode material. A liquid
cathode material may comprise a food grade cathode material including but not limited to

copper gluconate, copper sulfate, copper, carbon, manganese dioxide, iron, and any

-32-



WO 2012/139107 PCT/US2012/032753

combination thereof. In further embodiments, the battery component may be an electrolyte.
In these embodiments, the electrolyte may comprise a liquid electrolyte material. A liquid
electrolyte material may comprise a food grade electrolyte material including but not limited
to phosphoric acid, ascorbic acid, citric acid, salt, and any combination thereof,

[0092] In embodiments, an encapsulating material may comprise at least one
membrane configured to encapsulate the battery component. In some embodiments, the
encapsulating material may be a polysaccharide. In some embodiments, the at least one
membrane may comprise a cross-linked polysaccharide. In these embodiments, the cross-
linked polysaccharide may be alginic acid, gellan, carrageenan, pectin, and combinations
thereof. In some embodiments, the polysaccharide may be cross-linked with a divalent
cation. In some embodiments, the divalent cation may be selected from the group comprising
calcium, magnesium, and any combination thereof. In further embodiments, the at least one
membrane may be coated with an additional layer comprising a polysaccharide, a protein, or
chitosan. In some embodiments, an anodic membrane may comprise an encapsulating
material. In some embodiments, a cathodic membrane may comprise an encapsulating
material. In some embodiments, an electrolytic membrane may comprise an encapsulating
material.

[0093] In some embodiments, encapsulated battery components (including
encapsulated anodes, encapsulated cathodes, and encapsulated electrolytes) may be spheres.
In some embodiments, the diameter of a sphere or the average diameter of spheres may be
about 0.1 mm to about 5 mm.

[0094] In some embodiments, encapsulated battery components (including
encapsulated anodes, encapsulated cathodes, and encapsulated electrolytes) may be
configured to rupture, dissolve, excrete, or otherwise allow the liquid anode, cathode, or

electrolyte material to breach the encapsulating material. As used herein, “rupture” describes
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a tear, rip, or fissure in the encapsulating material. As used herein, “dissolve” describes
erosion of the encapsulating material. As used herein, “excrete” describes escape of the
liquid anode, cathode, electrolyte material through an otherwise intact, or partially intact,
encapsulating material. For example, an encapsulating material may provide pores through
which material may escape.

[0095] In an embodiment, a method of making an encapsulated battery component
includes: combining at least one battery component and a first membrane forming substance
in a first liquid to form a first solution; combining a second membrane forming substance in a
second liquid to form a second solution; and adding either a portion of the first solution to the
second solution or a portion of the second solution to the first solution to form an
encapsulated battery component, wherein the battery component may be an electrode, an
electrolyte, or any combination thereof.

[0096] In some embodiments, the first membrane forming substance may comprise a
cross-linkable polysaccharide or a salt thereof. In some embodiments, the cross-linkable
polysaccharide may be alginic acid, gellan, carrageenan, pectin, and combinations thereof. In
some embodiments, the second membrane forming substance may comprise a divalent cation
or a salt thereof. In some embodiments, the divalent cation may be selected from the group
includes calcium, magnesium, and any combination thereof.

[0097] In an embodiment, a composition includes: a carrier liquid; and a battery,
wherein the battery may include: one or more encapsulated anodes comprising an anode
material surrounded by an anodic membrane; one or more encapsulated cathodes comprising
a cathode material surrounded by a cathodic membrane; and an electrolyte, wherein the one
or more encapsulated anodes, the one or more encapsulated cathodes, and the electrolyte may
be configured to generate an electrical current upon a breach of the encapsulation material

within the carrier liquid. In some embodiments, the carrier liquid may be a beverage. In
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some embodiments, the carrier liquid may be a beverage selected from carbonated beverages,
sweetened beverages, teas, coffees, juices, artificial juices, alcoholic beverages, milk, energy
drinks and combinations thereof. In some embodiments, the composition may be non-toxic
for an application to or ingestion by an animal such as a human.

[0098] In some embodiments, the ionic strength of a liquid may hinder the formation
of encapsulated battery components, or may destabilize encapsulated battery components. In
these embodiments, at least one sequestrate may be used. A sequestrate may counteract the
negative effects of the ions by binding to them and preventing their interaction with the
encapsulation process. In some embodiments, the sequestrate may be sodium
hexametaphosphate. Hexametaphosphate may have little or no taste, and it may sequester
ions even in acidic solutions. In some embodiments, the sequestrate may be sodium citrate,
which may work well at pH levels above about 6.0 but may lose its sequestering ability
below a pH of about 4.5. In some embodiments, this pH-specific behavior may be used to
make a gel that sets only when it becomes acidic and causes the sodium citrate to release
ions. In some embodiments, a sequestrate may allow the formation of encapsulated battery
components at lower temperatures than would be otherwise achievable. In other
embodiments, a sequestrate may allow the formation of encapsulated battery components at
lower temperatures than would be otherwise achievable. For example, when making spheres
using low pH fruit juices or alcohol, the use of a sequestrate will help facilitate proper sphere
formation.

[0099] In an embodiment, a composition includes: a carrier liquid; and at least one
battery component, wherein the battery component may be selected from: one or more
encapsulated anodes comprising an anode material surrounded by an anodic membrane; one
or more encapsulated cathodes comprising a cathode material surrounded by a cathodic

membrane; an electrolyte; or any combination thereof, In some embodiments, the electrolyte
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may be an encapsulated electrolyte comprising an electrolyte material surrounded by an
electrolytic membrane. In some embodiments, the carrier liquid may be a beverage. In some
embodiments, the carrier liquid may be a beverage selected from carbonated beverages,
sweetened beverages, teas, coffees, juices, artificial juices, alcoholic beverages, milk, energy
drinks and combinations thereof. In some embodiments, the composition may be non-toxic
for an application to or ingestion by an animal such as a human. In some embodiments, a
beverage may comprise about 0.9 mg of the anode material and about 0.9 mg of the cathode
material. In some embodiments, a beverage may comprise about 0.5 mg to about 1.5 mg of
the anode material and about 0.5 mg to about 1.5 mg of the cathode material. In some
embodiments, a beverage may comprise about 0.5 mg, about 0.7 mg about 0.9 mg about 1.1
mg about 1.3 mg, about 1.5 mg or any range of amounts or amounts between those listed
(inclusive of end points) of the anode material. In some embodiments, a beverage may
comprise about 0.5 mg, about 0.7 mg about 0.9 mg about 1.1 mg about 1.3 mg, about 1.5 mg
or any range of amounts or amounts between those listed (inclusive of end points) of the
cathode material.

[00100] In an embodiment, a kit includes: a carrier liquid; and a battery,
wherein the battery may include: one or more encapsulated anodes comprising an anode
material surrounded by an anodic membrane; one or more encapsulated cathodes comprising
a cathode material surrounded by a cathodic membrane; an electrolyte, wherein the one or
more encapsulated anodes, the one or more encapsulated cathodes, and the electrolyte may be
configured to generate an electrical current upon a breach of the anodic membrane and the
cathodic membrane within the carrier liquid; and a container for isolating the carrier liquid
from the battery until desired. In some embodiments, the electrolyte may be an encapsulated
electrolyte comprising an electrolyte material surrounded by an electrolytic membrane and

the electrolytic membrane may breach simultaneously with the anodic membrane and the
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cathodic membrane. In some embodiments, the kit may be non-toxic for an application to or
ingestion by an animal such as a human.

[00101] In an embodiment, a kit includes: battery components, wherein the
battery components comprise one or more encapsulated anodes comprising an liquid anode
material surrounded by an anodic membrane and one or more encapsulated cathodes
comprising a liquid cathode material surrounded by a cathodic membrane; and a container for
storing the battery components, wherein opening the container allows the battery components
to be introduced to a carrier liquid and to generate an electrical current upon a breach of the
anodic membrane and the cathodic membrane within the carrier liquid. In some
embodiments, the battery components may further comprise an electrolyte. In these
embodiments, the electrolyte may further comprise one or more encapsulated electrolytes
comprising a liquid electrolyte material surrounded by an electrolytic membrane and the
electrolytic membrane may be breached along with the anodic membrane and the cathodic
membrane within the carrier liquid. In some embodiments, the carrier liquid may be a
beverage. In some embodiments, the kit may further comprise a powder, liquid, or gel stored
within the container and the powder, liquid, or gel may be introduced to the carrier liquid
along with the battery components. In these embodiments, the powder, liquid, or gel may
comprise a beverage mix, a beverage, or a concentrated beverage. In embodiments, a
beverage may be selected from carbonated beverages, sweetened beverages, teas, coffees,
juices, artificial juices, alcoholic beverages, milk, energy drinks and combinations thereof. In
some embodiments, materials stored within the container of the kit may be non-toxic for an
application to or ingestion by an animal such as a human

[00102] It may be appreciated that the batteries and battery components as
disclosed above may be combined with any number or type of possibly non-toxic carrier

media to compose a consumable product for an animal. While types of consumable products
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are disclosed below with reference to consumption by humans, it is understood that these
consumable products are not limited to humans, but may be, by extension, used by other
animals.

Example 10: Sphere-Triad formation.

[00103] A cathode precursor mixture was formed by dissolving 2.0 grams of
sodium alginate in 50.0 grams of deionized water, adding 50.0 grams of deionized water,
dissolving 0.4 gram of xanthan gum, adding 50.0 grams of deionized water, dissolving 2.0
grams of copper gluconate, adding 100 grams of deionized water, filtering the mixture,
degassing the mixture, and allowing the mixture to stabilize for 12 hours.

[00104] An anode precursor mixture was formed by dissolving 2.0 grams of
sodium alginate in 50.0 grams of deionized water, adding 50.0 grams of deionized water,
dissolving 0.4 gram of xanthan gum, adding 50.0 grams of deionized water, mixing in 2.06
grams of ultrafine grain zinc, adding 100 grams of deionized water, filtering the mixture,
degassing the mixture, and allowing the mixture to stabilize for 12 hours.

[00105] An electrolyte precursor mixture was formed by dissolving 2.0 grams
of sodium alginate in 50.0 grams of deionized water, adding 50.0 grams of deionized water,
dissolving 0.4 gram of xanthan gum, adding 50.0 grams of deionized water, dissolving 10.0
of citric acid, adding 100 grams of deionized water, filtering the mixture, degassing the
mixture, and allowing the mixture to stabilize for 12 hours.

[00106] Three hypodermic syringes were formed into a loosely attached triad.
Syringe 1 was filled with the anode precursor mixture. Syringe 2 was filled with the cathode
precursor mixture. Syringe 3 was filled with the electrolyte precursor mixture. The needles
of the syringes were placed in a cold bath (about 3°C) of filtered water and calcium lactate
(about 1000 ppm) each of the precursor solutions were slowly introduced from the syringes to

form spheres with a typical diameter of about 0.020 inches (0.51 mm) to about 0.050 inches
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(1.27 mm). Once the spheres were set (about 60 seconds), they were removed from the
calcium lactate bath, washed in a bath of cold (about 3°C) filtered water and placed to dry.
Iiig. 13 shows an exemplary triad, with dye added during the process to distinguish the anode,
cathode and electrolyte, for illustrative purposes only.

Example 11: Carbonated beverages.

[00107] Several carbonated beverages, such as commercially available sodas
(cola, lemon-lime), tonic, and seltzer water have been dosed with the battery components
described herein and achieved an organoleptic effect. It is also contemplated that other
carbonated beverages, such as orange sodas, grape sodas, strawberry sodas, fruit punch-
flavored sodas, citrus sodas, Italian sodas, sparkling wines, Champagnes, and beers may also
be similarly dosed. The exact dosing may be altered based upon the base liquid and the
desired organoleptic effect.

Example 12: Cola.

[00108] Sphere-triads were formed similar to Example 10, using cola in place
of the water (to minimize any dilution effect on flavor). A single serving of a commercially
available cola (8 fl. oz., 236.59 mL) was dosed with a 0.9 mL portion of the sphere triads.
The dosed cola was consumed immediately, allowing the liquid to reside in the mouth for an
extended period. A tingling organoleptic sensation was observed.

Example 13: Lemon-lime soda.

[00109] Sphere-triads were formed similar to Example 10, using lemon-lime
soda in place of the water. A single serving of a commercially available lemon-lime soda (8
fl. oz., 236.59 mlL) was dosed with a (0.9 mL portion of the sphere triads. The lemon-lime
soda was consumed immediately, allowing the liquid to reside in the mouth for an extended

period. A tingling organoleptic sensation was observed.
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[00110] Similar dosing and effect can be achieved in other carbonated
beverages, including sodas, root beer, lemon-lime, orange soda, grape soda, tonic water,
seltzer, soda water, etc.

Example 14: Energy drinks.

[00111] Several commercially available energy drinks have been dosed with
the battery components described herein and achieved an organoleptic effect. It is also
contemplated that other energy drinks may also be similarly dosed. The exact dosing may be
altered based upon the base liquid and the desired organoleptic effect.

Example 15: Energy drink.

[00112] Sphere-triads were formed similar to Example 10, using a
commercially available energy drink in place of the water. A single serving of the energy
drink was dosed with a 0.9 mL portion of the sphere triads. The dosed energy drink was
consumed immediately, allowing the liquid to reside in the mouth for an extended period. A
tingling organoleptic sensation was observed.

Example 16: Waters.

[00113] Several different types of water, such as bottled water, salt water, and
flavored water have been dosed with the battery components described herein and achieved
an organoleptic effect. It is also contemplated that other types of water may also be similarly
dosed. The exact dosing may be altered based upon the base liquid and the desired
organoleptic effect.

Example 17: Bottled water.

[00114] Battery components were introduced to a commercially available
bottled water. A single serving of the water was dosed with a 0.9 mL portion of the sphere
triads from Example 10. The dosed water was consumed immediately, allowing the liquid to

reside in the mouth for an extended period. A tingling organoleptic sensation was observed.
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Example 18: Mint flavored water.

[00115] Battery components were introduced to a commercially available mint
flavored water. A single serving of the water was dosed with a 0.9 mL portion of the sphere
triads from Example 10. The dosed water was consumed immediately, allowing the liquid to
reside in the mouth for an extended period. A tingling organoleptic sensation was observed.

Example 19: Salt water.

[00116] Sphere-triads were formed similar to Example 10, using salt water in
place of the water and swapping the use of sodium alginate and calcium lactate such that a
reverse spherification process was used. A single serving of the water was dosed with a 0.9
ml portion of the sphere triads. The dosed water was consumed immediately, allowing the
liquid to reside in the mouth for an extended period. A tingling organoleptic sensation was
observed.

Example 20: Fruit juices.

[00117] Several different types of fruit juices, such as orange juice, lemon juice
(e.g., lemonade), grapefruit juice, mango juice, tomato juice, and pineapple juice have been
dosed with the battery components described herein and achieved an organoleptic effect. It is
also contemplated that other fruit juices may also be similarly dosed. The exact dosing may
be altered based upon the base liquid and the desired organoleptic effect.

Example 21: Orange juice.

[00118] Sphere-triads were formed similar to Example 10, using orange juice
in place of the water. A single serving of the juice was dosed with a 0.9 mL portion of the
sphere triads. The dosed juice was consumed immediately, allowing the liquid to reside in
the mouth for an extended period. A tingling organoleptic sensation was observed.

Example 22: [.emonade.

[00119] Sphere-triads were formed similar to Example 10, using lemonade in

place of the water. A single serving of the lemonade was dosed with a 0.9 mL portion of the
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sphere triads. The dosed lemonade was consumed immediately, allowing the liquid to reside
in the mouth for an extended period. A tingling organoleptic sensation was observed.

Example 23: Grapefruit juice.

[00120] Sphere-triads were formed similar to Example 10, using grapefruit
juice in place of the water. A single serving of the juice was dosed with a 0.9 mL portion of
the sphere triads. The dosed juice was consumed immediately, allowing the liquid to reside
in the mouth for an extended period. A tingling organoleptic sensation was observed.

Example 24: Mango juice.

[00121] Sphere-triads were formed similar to Example 10, using mango juice
in place of the water. A single serving of the juice was dosed with a 0.9 mL portion of the
sphere triads. The dosed juice was consumed immediately, allowing the liquid to reside in
the mouth for an extended period. A tingling organoleptic sensation was observed.

Example 25: Tomato juice.

[00122] Sphere-triads were formed similar to Example 10, using tomato juice
in place of the water. A single serving of the juice was dosed with a 0.9 ml. portion of the
sphere triads. The dosed juice was consumed immediately, allowing the liquid to reside in
the mouth for an extended period. A tingling organoleptic sensation was observed.

Example 26: Pineapple juice.

[00123] Sphere-triads were formed similar to Example 10, using pineapple
juice in place of the water. A single serving of the juice was dosed with a (0.9 mL portion of
the sphere triads. The dosed juice was consumed immediately, allowing the liquid to reside
in the mouth for an extended period. A tingling organoleptic sensation was observed.

Example 27: Caffeinated beverages.

[00124] Several different types of caffeinated beverages, such coffee and tea
have been dosed with the battery components described herein and achieved an organoleptic

effect. It is also contemplated that other caffeinated beverages may also be similarly dosed.
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The exact dosing may be altered based upon the base liquid and the desired organoleptic
effect.

Example 28: Coffee.

[00125] Battery components were introduced to coffee. A single serving of the
coffee was dosed with a 0.9 mL portion of the sphere triads from Example 10. The dosed
coffee was consumed immediately, allowing the liquid to reside in the mouth for an extended
period. A tingling organoleptic sensation was observed.

Example 29: Tea.

[00126] Battery components were introduced to tea. A single serving of the tea
was dosed with a 0.9 mL portion of the sphere triads from Example 10. The dosed tea was
consumed immediately, allowing the liquid to reside in the mouth for an extended period. A
tingling organoleptic sensation was observed.

Example 30: Wines.

[00127] Several different types of wine have been dosed with the battery
components described herein and achieved an organoleptic effect. It is also contemplated
that other wines may also be similarly dosed. The exact dosing may be altered based upon
the base liquid and the desired organoleptic effect.

Example 31: Red wine.

[00128] Sphere-triads were formed similar to Example 10, using red wine in
place of the water. A single serving of the wine was dosed with a 0.9 mL portion of the
sphere triads. The dosed wine was consumed immediately, allowing the liquid to reside in
the mouth for an extended period. A tingling organoleptic sensation was observed.

Example 32: White wine.

[00129] Sphere-triads were formed similar to Example 10, using white wine in

place of the water. A single serving of the wine was dosed with a 0.9 mL portion of the
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sphere triads. The dosed wine was consumed immediately, allowing the liquid to reside in
the mouth for an extended period. A tingling organoleptic sensation was observed.

Example 33: Mixed alcohol drinks.

[00130] Several different types of mixed alcohol drinks, such as a gin and tonic
and a vodka martini have been dosed with the battery components described herein and
achieved an organoleptic effect. It is also contemplated that other mixed alcohol drinks may
also be similarly dosed. The exact dosing may be altered based upon the base liquid and the
desired organoleptic effect.

Example 34: Gin and tonic.

[00131] Sphere-triads were formed similar to Example 10, using tonic in place
of the water. A single serving of a gin and tonic was dosed with a 0.9 ml. portion of the
sphere triads. The dosed drink was consumed immediately, allowing the liquid to reside in
the mouth for an extended period. A tingling organoleptic sensation was observed.

Example 35: Vodka martini.

[00132] Battery components were introduced to a vodka martini. A single
serving of the vodka martini was dosed with a 0.9 ml. portion of the sphere triads from
Example 10. The vodka martini was consumed immediately, allowing the liquid to reside in
the mouth for an extended period. A tingling organoleptic sensation was observed.

Example 36: Mixed non-alcoholic drinks.

[00133] Several different types of mixed non-alcoholic drinks, such as a
Shirley Temple (ginger ale, orange juice, and grenadine), have been dosed with the battery
components described herein and achieved an organoleptic effect. It is also contemplated
that other mixed alcohol drinks may also be similarly dosed. The exact dosing may be

altered based upon the base liquid and the desired organoleptic effect.

-44.-



WO 2012/139107 PCT/US2012/032753

Example 37: Shirley Temple (ginger ale, orange juice, and grenadine).

[00134] Sphere-triads were formed similar to Example 10, using Shirley
Temple (ginger ale, orange juice, and grenadine) in place of the water. A single serving of
the mixed drink was dosed with a 0.9 mL portion of the sphere triads from Example 10. The
dosed drink was consumed immediately, allowing the liquid to reside in the mouth for an
extended period. A tingling organoleptic sensation is observed.

Example 38: Mouthwash.

[00135] Several different types of mouthwashes have been dosed with the
battery components described herein and achieved an organoleptic effect. It is also
contemplated that other mouthwashes may also be similarly dosed. The exact dosing may be
altered based upon the base liquid and the desired organoleptic effect.

Example 39: Mouthwash.

[00130] Sphere-triads were formed similar to Example 10, using a
commercially available mouthwash in place of the water. A portion of the mouthwash is
dosed with a 0.9 mL portion of the sphere triads. The dosed mouthwash is immediately
transferred to the mouth and swished. A tingling organoleptic sensation is observed.

Example 40: Battery packet.

[00137] A 0.9 mL portion of the sphere triads from Example 10 are added to a
foil packet and the packet is sealed. The packet is opened and the contents are dispensed into
8 fluid ounces of a liquid beverage. The beverage is consumed immediately, allowing the
liquid to reside in the mouth for an extended period. A tingling organoleptic sensation is
observed.

[00138] The packet may also contain other beverage concentrates, such as
energy drink mix, sports drink mix, ice tea mix, punch mix, lemonade mix, etc. Such

concentrates may be liquid or powder.
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[00139] It will be appreciated that single serving sizes, multiple serving size, or
bulk sized containers, and containers other than foil packets, for the sphere triads may be
used. Dosing then may be controlled by the consumer and tailored to their liking.

Example 41: Alcoholic beverage.

[00140] Battery components are introduced to an alcoholic beverage such as
liquors, cordials, aperitifs, digestifs, and liqueurs. A single serving of the alcoholic beverage
is dosed with a 0.9 mL portion of the sphere triads from Example 10. The dosed alcoholic
beverage is consumed immediately, allowing the liquid to reside in the mouth for an extended
period. A tingling organoleptic sensation is observed.

[00141] Each of these examples indicates that the liquid is allowed to reside in
the mouth for an extended period of time. For testing purposes, small amounts of liquid were
used, and retained in the mouth for an extended period to evaluate the organoleptic effect. In
real world examples, normal drinking patterns can be used with or without straws. The
passing of the liquid over the lips, gums and tongue and any incident contact with the sides or
roof of the mouth during normal drinking and swallowing can be sufficient to achieve the
organoleptic effect. Nothing herein is meant to imply that the liquid must be retained for
longer than normal periods — or, on the other hand, that the liquid may not be retained for
longer than normal periods.

[00142] One or more flow diagrams have been used herein. The use of flow
diagrams is not meant to be limiting with respect to the order of operations performed. The
herein-described subject matter sometimes illustrates different components contained within,
or connected with, different other components. It is to be understood that such depicted
architectures are merely exemplary, and that in fact many other architectures can be
implemented which achieve the same functionality. In a conceptual sense, any arrangement

of components to achieve the same functionality is effectively "associated” such that the
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desired functionality is achieved. Hence, any two components herein combined to achieve a
particular functionality can be seen as "associated with" each other such that the desired
functionality is achieved, irrespective of architectures or intermedial components. Likewise,
any two components so associated can also be viewed as being "operably connected”" or
"operably coupled” to each other to achieve the desired functionality, and any two
components capable of being so associated can also be viewed as being "operably couplable”
to each other to achieve the desired functionality. Specific examples of "operably couplable”
include but are not limited to physically mateable and/or physically interacting components
and/or wirelessly interactable and/or wirelessly interacting components and/or logically
interacting and/or logically interactable components.

[00143] With respect to the use of substantially any plural and/or singular terms
herein, those having skill in the art can translate from the plural to the singular and/or from
the singular to the plural as is appropriate to the context and/or application. The various
singular/plural permutations may be expressly set forth herein for sake of clarity.

[00144] It will be understood by those within the art that, in general, terms used
herein, and especially in the appended claims (e.g., bodies of the appended claims) are
generally intended as "open" terms (e.g., the term "including" should be interpreted as
"including but not limited to," the term "having" should be interpreted as "having at least,”
the term "includes" should be interpreted as "includes but is not limited to," efc.). It will be
further understood by those within the art that if a specific number of an introduced claim
recitation is intended, such an intent will be explicitly recited in the claim, and in the absence
of such recitation no such intent is present. For example, as an aid to understanding, the
following appended claims may contain usage of the introductory phrases "at least one" and
"one or more" to introduce claim recitations. However, the use of such phrases should not be

non

construed to imply that the introduction of a claim recitation by the indefinite articles "a" or
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"an" limits any particular claim containing such introduced claim recitation to inventions
containing only one such recitation, even when the same claim includes the introductory
phrases "one or more" or "at least one" and indefinite articles such as "a" or "an" (e.g., "a"
and/or "an" should typically be interpreted to mean "at least one" or "one or more"); the same
holds true for the use of definite articles used to introduce claim recitations. In addition, even
if a specific number of an introduced claim recitation is explicitly recited, those skilled in the
art will recognize that such recitation should typically be interpreted to mean at least the
recited number (e.g., the bare recitation of "two recitations,” without other modifiers,
typically means at least two recitations, or two or more recitations). Furthermore, in those
instances where a convention analogous to "at least one of A, B, and C, etc." is used, in
general such a construction is intended in the sense one having skill in the art would
understand the convention (e.g., "a system having at least one of A, B, and C" would include
but not be limited to systems that have A alone, B alone, C alone, A and B together, A and C
together, B and C together, and/or A, B, and C together, efc.). In those instances where a
convention analogous to "at least one of A, B, or C, efc." is used, in general such a
construction is intended in the sense one having skill in the art would understand the
convention (e.g., "a system having at least one of A, B, or C" would include but not be
limited to systems that have A alone, B alone, C alone, A and B together, A and C together, B
and C together, and/or A, B, and C together, efc.). It will be further understood by those
within the art that virtually any disjunctive word and/or phrase presenting two or more
alternative terms, whether in the description, claims, or drawings, should be understood to
contemplate the possibilities of including one of the terms, either of the terms, or both terms.
For example, the phrase "A or B" will be understood to include the possibilities of "A" or "B"

or"A and B."
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[00145] The foregoing description of illustrative embodiments has been
presented for purposes of illustration and of description. It is not intended to be exhaustive or
limiting with respect to the precise form disclosed, and modifications and variations are
possible in light of the above teachings or may be acquired from practice of the disclosed
embodiments. It is intended that the scope of the invention be defined by the claims

appended hereto and their equivalents.

-49-



WO 2012/139107 PCT/US2012/032753

CLAIMS

What Is Claimed Is:

1. A battery comprising:

one or more encapsulated anodes comprising a liquid anode material
surrounded by an anodic membrane;

one or more encapsulated cathodes comprising a liquid cathode material
surrounded by a cathodic membrane; and

an electrolyte, wherein the one or more encapsulated anodes, the one or more
encapsulated cathodes, and the electrolyte are configured to generate an electrical
current upon a breach of the anodic membrane and the cathodic membrane.
2. The battery of claim 1, wherein the liquid anode material comprises a food

grade anode material, and wherein the liquid cathode material comprises a food grade

cathode material.

3. The battery of claim 1, wherein the battery is suitable for consumption by
mammals.
4. The battery of claim 2, wherein the food grade anode material is selected from

the group consisting of, zinc, nickel, aluminum, magnesium and any combination thereof.

5. The battery of claim 2, wherein the food grade cathode material is selected
from the group consisting of copper sulfate, copper, carbon, manganese dioxide, iron, copper

gluconate, and any combination thereof.

6. The battery of claim 1, wherein each of the one or more encapsulated anodes

and each of the one or more encapsulated cathodes comprise spheres.
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7. The battery of claim 6, wherein the spheres have an average diameter of about

0.1 mm to about 5 mm.

8. The battery of claim 1, wherein the cathodic membrane additionally
encapsulates one or more of the encapsulated anodes or the anodic membrane additionally

encapsulates one or more of the encapsulated cathodes.

9. The battery of claim 1, wherein the anodic membrane and the cathodic

membrane comprise a polysaccharide.

10. The battery of claim 1, wherein the anodic membrane and the cathodic
membrane are each coated with an additional layer comprising a polysaccharide, a protein, or

chitosan.

11. The battery of claim 1, wherein the anodic membrane and the cathodic

membrane comprise a cross-linked polysaccharide.

12. The battery of claim 11, wherein the cross-linked polysaccharide is selected

from alginic acid, gellan, carrageenan, pectin, and combinations thereof.

13. The battery of claim 11, wherein the polysaccharide is cross-linked with a

divalent cation.

14. The battery of claim 13, wherein the divalent cation is selected from the group

comprising calcium, magnesium, and any combination thereof.

15. The battery of claim 1,wherein the one or more encapsulated anodes and the

one or more encapsulated cathodes are configured to rupture, dissolve, or excrete.
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16. The battery of claim 1, wherein the electrolyte is selected from the group

consisting of phosphoric acid, ascorbic acid, citric acid, salt, and any combination thereof,

17. The battery of claim 1, wherein the electrolyte comprises one or more

encapsulated electrolytes.

18. The battery of claim 17, wherein the one or more encapsulated electrolytes
comprise spheres, and wherein each of the one or more encapsulated electrolytes comprise an

electrolytic membrane configured to encapsulate an electrolyte.

19. The battery of claim 17, wherein the one or more encapsulated electrolytes are

configured to rupture, dissolve, or excrete.

20). The battery of claim 18, wherein the electrolytic membrane additionally
encapsulates one or more of the encapsulated anodes; encapsulates one or more of the
encapsulated cathodes; encapsulates one or more of both the encapsulated anodes and the
encapsulated cathodes; is encapsulated by the anodic membrane; is encapsulated by the

cathodic membrane, or a combination thereof.

21. The battery of claim 18, wherein the electrolytic membrane comprises a
polysaccharide.
22. The battery of claim 18, wherein the electrolytic membrane is coated with an

additional layer comprising a polysaccharide, a protein, or chitosan.

23. The battery of claim 18, wherein the electrolytic membrane comprises a cross-

linked polysaccharide.

24, The battery of claim 23, wherein the cross-linked polysaccharide is alginic

acid, gellan, carrageenan, pectin, and combinations thereof,

-52-



WO 2012/139107 PCT/US2012/032753

25. The battery of claim 23, wherein the cross-linked polysaccharide is cross-

linked with a divalent cation.

26. The battery of claim 25, wherein divalent cation is selected from the group

comprising calcium, magnesium, and any combination thereof.

27. The battery of claim 1, wherein the battery further comprises a fluid selected
from the group consisting of soda, syrup, fruit juice, water, mineral water, carbonated water,
ethanol, milk, energy drink, tea, coffee, energy drink, shampoo, soap, deodorant, lubricant

and any combination thereof.

28. The battery of claim 1, wherein the battery is a beverage suitable for

consumption by a mammal.

29. The battery of claim 1, wherein the battery is configured to produce an

organoleptic effect when ingested.

30. The battery of claim 1, wherein the battery is configured to deliver one or

more nutrients when ingested.

31. The battery of claim 1, wherein the battery is stored under pressure.

32. An encapsulated battery component, comprising:

a battery component selected from an electrode, an electrolyte, or any
combination thereof; and
an encapsulating material which coats substantially the entirety of the battery

component.
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33. The encapsulated battery component of claim 32, wherein the battery

component is an electrode which comprises a liquid electrode material.

34. The encapsulated battery component of claim 33, wherein the electrode is an

anode comprising a liquid anode material.

35. The encapsulated battery component of claim 33, wherein the electrode is a

cathode comprising a liquid cathode material.

36. The encapsulated battery component of claim 32, wherein the battery

component comprises an electrolyte.

37. The encapsulated battery component of claim 36. wherein the electrolyte

comprises a liquid electrolyte material.

38. The encapsulated battery component of claim 34, wherein the liquid anode
material comprises a food grade anode material selected from the group consisting of zinc,

nickel, and any combination thereof,

39. The encapsulated battery component of claim 35, wherein the liquid cathode
material comprises a food grade cathode material selected from the group consisting of
copper gluconate, copper sulfate, copper, carbon, manganese dioxide, iron, and any

combination thereof.

40. The encapsulated battery component of claim 37, wherein the liquid
electrolyte material comprises a food grade electrolyte material selected from the group

consisting of phosphoric acid, ascorbic acid, citric acid, salt, and any combination thereof,

41. The encapsulated battery component of claim 32, wherein the encapsulated

battery component is a sphere.
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42. The encapsulated battery component of claim 41, wherein the sphere has a

diameter of about 0.1 mm to about 5 mm.

43. The encapsulated battery component of claim 32, wherein the encapsulating

material comprises at least one membrane configured to encapsulate the battery component.

44, The encapsulated battery component of claim 43, wherein the encapsulating

material comprises a polysaccharide.

45. The encapsulated battery component of claim 43, wherein the at least one
membrane is coated with an additional layer comprising a polysaccharide, a protein, or

chitosan.

46. The encapsulated battery component of claim 43, wherein the at least one

membrane comprises a cross-linked polysaccharide.

47. The encapsulated battery component of claim 46, wherein the cross-linked

polysaccharide is alginic acid, gellan, carrageenan, pectin, and combinations thereof.

48. The encapsulated battery component of claim 46, wherein the polysaccharide

1s cross-linked with a divalent cation.

49. The encapsulated battery component of claim 48, wherein divalent cation is

selected from the group comprising calcium, magnesium, and any combination thereof.

50. A method of making an encapsulated battery component, the method

comprising:

combining at least one battery component and a first membrane forming

substance in a first liquid to form a first solution;
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combining a second membrane forming substance in a second liquid to form a
second solution; and

adding either a portion of the first solution to the second solution or a portion
of the second solution to the first solution to form an encapsulated battery component,
wherein the battery component is an electrode, an electrolyte, or any combination

thereof.

51. The method of claim 50, wherein the battery component is an electrode which

comprises a liquid electrode material.

52. The method of claim 50, wherein the electrode is an anode comprising a liquid

anode material.

53. The method of claim 50, wherein the electrode is a cathode comprising a

liquid cathode material.

54. The method of claim 50, wherein the battery component comprises an
electrolyte.

55. The method of claim 54, wherein the electrolyte comprises a liquid electrolyte
material.

56. The method of claim 52, wherein the liquid anode material comprises a food

grade anode material selected from the group consisting of, zinc, nickel, aluminum,

magnesium and any combination thereof.

57. The method of claim 53, wherein the liquid cathode material comprises a food
grade cathode material selected from the group consisting of copper gluconate, copper

sulfate, copper, carbon, manganese dioxide, iron, and any combination thereof.
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58. The method of claim 55, wherein the liquid electrolyte material comprises a
food grade electrolyte material selected from the group consisting of phosphoric acid,

ascorbic acid, citric acid, salt, and any combination thereof,

59. The method of claim 50, wherein the first membrane forming substance

comprises a cross-linkable polysaccharide or a salt thereof.

60. The method of claim 59, wherein the cross-linkable polysaccharide is alginic

acid, gellan, carrageenan, pectin, and combinations thereof,

61. The method of claim 50, wherein the second membrane forming substance

comprises a divalent cation or a salt thereof.

62. The method of claim 61, wherein the divalent cation is selected from the group

comprising calcium, magnesium, and any combination thereof.

63. A composition comprising:

a carrier liquid; and

a battery, wherein the battery comprises:

one or more encapsulated anodes comprising an liquid anode material
surrounded by an anodic membrane;

one or more encapsulated cathodes comprising a liquid cathode material
surrounded by a cathodic membrane; and

an electrolyte, wherein the one or more encapsulated anodes, the one or more
encapsulated cathodes, and the electrolyte are configured to generate an electrical
current upon a breach of the anodic membrane and the cathodic membrane within the

carrier liquid.
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64. The composition of claim 63, wherein the carrier liquid is a beverage.

65. The composition of claim 63, wherein the carrier liquid is a beverage selected
from carbonated beverages, sweetened beverages, teas, coffees, juices, artificial juices,

alcoholic beverages, milk, energy drinks and combinations thereof.

66. A kit comprising:

battery components, wherein the battery components comprise:

one or more encapsulated anodes comprising an liquid anode material
surrounded by an anodic membrane; and

one or more encapsulated cathodes comprising a liquid cathode material
surrounded by a cathodic membrane; and

a container for storing the battery components, wherein opening the container
allows the battery components to be introduced to a carrier liquid and to generate an
electrical current upon a breach of the anodic membrane and the cathodic membrane

within the carrier liquid.

67. The kit of claim 66, wherein the battery components further comprise an
electrolyte.
68. The kit of claim 67, wherein the electrolyte comprises one or more

encapsulated electrolytes comprising a liquid electrolyte material surrounded by an
electrolytic membrane and wherein the electrolytic membrane is breached along with the

anodic membrane and the cathodic membrane within the carrier liquid.

69. The kit of claim 66, wherein the carrier liquid is a beverage.
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70. The composition of claim 66, wherein the carrier liquid is a beverage selected
from carbonated beverages, sweetened beverages, teas, coffees, juices, artificial juices,

alcoholic beverages, milk, energy drinks and combinations thereof.

71. The kit of claim 66, wherein the kit further comprises a powder, liquid, or gel
stored within the container and wherein the powder, liquid, or gel is introduced to the carrier

liquid along with the battery components.

72. The kit of claim 71, wherein the powder, liquid, or gel comprises a beverage

mix, a beverage, or a concentrated beverage.
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